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1. MepeyeHb NNaHUpPyeMbiX pe3ynbTaToB OOYy4YeHUA NO AUCLUNIINHE, COOTHECEHHbIX C
nnaHupyeMbiMu pe3ynbTaTaMyu OCBOeHUA o6pa3oBaTeribHOM NporpaMmbl

[eab0 ocBOeHUs] IUCHUNJIMHBI SBISETCS IOATOTOBKA OOydaromuxcs K  HAY4HO-
HCCIIE0BATEIbCKON e TEIbHOCTH, TPUOOPETEHNE TEOPETUIECKON U MPAKTUIECKOM MOATOTOBKH, TIO3BO-
JSIONIEH OPUEHTHPOBATHCS B HAYYHO-TEXHUYCCKOW MH(OpPMAIIMHM W UCIOIL30BaTh HOBBIE (DU3MUYECKUE
MIPUHIUIIBI; (OPMUPOBAHUE B IPOIECCE M3YUYCHUS Kypca HAYyYHOTO MBIIUICHHS W MHPOBO33PEHHUS, B
YaCTHOCTH, TIOHMMAaHUsI TPAHUI] TMPUMEHUMOCTH Pa3UYHBIX (DU3MUECKUX TOHITHH, 3aKOHOB, TCOPHIA,
MOJICJICH, YMEHUS MPAaBUJIBHO OIIEHUBATH IOCTOBEPHOCTh PE3YJIHTATOB SKCIIEPUMEHTATBHBIX M TECOPETH-
YeCKUX UCCIICTOBAHUM.

3agayaMu AUCHUIJIMHBI SBJISETCS U3YYECHUE OCHOBHBIX (DM3WUYECKHUX SBJICHUM; OBJaJcHHE (PyH-
JTAMEHTAJIbHBIMHU TOHATUSMH, 3aKOHAMU U TEOPHUSIMU KJIACCUYECKOW M COBPEMEHHOW (DU3MKH, a Takke
MeToaaMH (PU3UYECKOTO KMCCIICIOBAHUS, OBJIAJICHUE TPUEMaMHU U METOIaMH PEIICHUs KOHKPETHBIX 3aj1a4
U3 pa3InIHbIX o0nacTel pU3MKM; O3HAKOMIICHUE C U3MEPUTEIILHON anmapaTypoid, GopMUpoBaHUE HABHI-
KOB IpOBeJeHUs (PU3HMUECKOTO IKCIEPUMEHTa, YMEHUS BBIACTUTH (U3UUYECKOE COACpKAHUE B MPUKIIAJ-
HBIX 3aja4ax.

JucuumnirHa HamnpaBieHa Ha (OpMHUpPOBaHHUE CIEAYIOIIMX OOIIEKYJIbTYPHBIX M MPO(ecCHOHab-
HBIX KOMIICTCHIIUMN.
OIIK- | criocOOHOCTBIO MPUMEHATh COOTBETCTBYIOLIMM (PM3MKO-MaTeMaTHUYECKUI amnmapar, MeTO/Ib
9 aHaM3a M MOJEIMPOBAHMS, TEOPETUUYECKOTO W SKCIEPUMEHTAIBLHOTO HCCIECIOBAHUS TPU
peleHnH npoecCHOHATIBHBIX 3aja4
[TIK-2 | cnoco6HOCTRI0 00pabaThIBaTh pe3ysIbTaThl SKCIIEPUMEHTOB

B PE3YIbTATC U3YUCHUS JUCHUIIIMHBI CTYJCHT JOJIKCH:

3HaTh:
® OCHOBHBIC 3aKOHBI MEXAHHWKH, MOJICKYJISPHOH (U3UKH W TEPMOJMHAMHKH, OCHOBHBIC 3aKOHBI
ANEKTPOAMHAMUKH, YpaBHEHHs KOJIeOaHUI M BOJHOBBIX MPOIIECCOB, KBAHTOBBIE CBOMCTBA H3IY-
YCHMSI, DJICMCHTHl KBAaHTOBOH MEXAaHHKH, JICMEHTHI KBAaHTOBBIX CTATUCTHK, DJIEMEHTBHI (PU3UKU
siapa u snemeHTapHbix actuil (OITK-2)

YMmern:
® BBIBIATH (PU3NYECKYIO CYLIHOCTb SIBJICHUI U MPOIIECCOB B YCTPONCTBAX pa3iuyHON (uznuye-
CKOI MpUpPObl U BBINOJHATH TPUMEHUTEIBHO K HUM IpocThle TexHudyeckue pacuersl (OITK-
2);
® [pUMEHATh 0a30Bble 3HAHHS B 00JaCTH (DU3HKO-MAaTEMaTHUYECKHX U €CTECTBEHHBIX HAYK B
npodeccronansHo# nesrenpHocTh (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);
® METOAAaMH IMOHMCKAa M CHUCTeMAaTH3allMM HAyYHO-TEXHHUYECKOW MH(OPMAILMH C LEeNbi0 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 HAIPABICHUIO «DJEKTPOIHEPTETHKA U DIIEKTPOTEXHHUKA» C MpoduiieM MOATOTOBKU
«INEKTPOMEXAHUKAY.

B cooTBeTcTBUM ¢ Y4eOHBIM IUTAHOM IO HAMPABICHUIO «DIIEKTPOIHEPTETUKA U IEKTPOTEXHUKA»
mucrurnHa «duszukay 6azupyercs Ha 0a30BOM cpeHEM 00pa30BaHHUH M HA CICTYIONTUX JTUCIUILINHAX
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b1.b.5 «Bricuiag maremaTtuka 1»

b1.b.18 «Teopernueckast MEXaHUKA»

b1.b5.19 «MmxenepHas u KOMITbIOTEpHas Tpadukay
b1.B.JIB.3.2 «Teopust TenaonpoBOJHOCTH

b1.b.8 «Xumus»
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b1.B./IB.3.1 «®u3nuyeckue uaMepenus: 1 oopaboTka MX pe3yIbTaTOB»

3HaHI/IS'I, YMCHHA U HABBIKHU, IMMOJIYYCHHBIC CTYJICHTAMU B IMPOLCCCC U3YUCHUA NUCHUILINHBI, SABJIA-

10TCs 02301 711 U3YUCHUS CIICIYIOUTUX TUCIUILINH:

Bb1.b.11 «DnekTpoTexHu4ecKkoe U KOHCTPYKIIMOHHOE MaTEPUATIOBEICHUE)

b1.B.O/I.1 «MartemaTtudeckrue OCHOBBI IPOIPAMMHUPOBAHUS»
b1.B.O/1.3 «Ilpukiiagnas MexaHuka

b1.B.0O/1.4 «DnekTpoHuKa

b1.B.O/1.14 «BpIcuras maremaTuka 2»

b1.B.JIB.6.1 «MartemaTtuueckoe MOACIMPOBAHUE FTIEKTPOMEXAHUUECKUX CUCTEM

b1.B.JIB.6.2 «MozaenupoBaHue B 371€KTPOMEXAHUKE

b1.B./IB.8.1 «KoMmbloTepHOE MOJICIMPOBAHUE TPUKIIAHBIX 33/1ay 3JCKTPOMEXaHUKI
b1.B.JIB.8.2 «Maremarnyeckue MOJEIIN TUIIOBBIX 3JIEKTPOMEXaHUUECKUX NpeoOpa3zoBaTenei»

b2.11.2 «HayuHo-uccnenoBareiabckas padboTa
Bb2.11.3 «IIpepaunioMHasl IpakTHKa

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.b.6
Yacos (Bcero) 1o yueOHOMY IUIAHY: 432 1,2,3 cemectp
Tpynoemxkocts B 3aueTHbIX equaunax (3ET) | 12 1,2,3 cemectp
Jlexuu (3ET, wacoB) 0.5:18, 0.5:18, 0.5:18 1,2,3 cemectp
[Mpaktuueckue 3ausatus (3ET, gaco) 0.5:18, 0.5:18, 0.5:18 3 cemecTp
Jlabopartopusbie pabotsl (3ET, gacoB) 1;36; 0.5;18, 0.5;18 1,2,3 cemectp
O06BbeM caMOCTOSITENILHON pabOThI 180 1,2,3 cemectpbl
o yueoHomy 1any (3ET, yacoB Bcero)

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 3aHATHIM (T13)

[ToaroToBKa K BBIITOJHEHUIO U 3alUTE Ja00PAaTOPHOH 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 TCCTUPOBAHUTO

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 KONiM4YyecTBa akageMU4YeCKUX 4YacoB U BUAOB Y4eOHbIX 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. KnunemaTnka v JTHHAMUKA 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'anunes. lMocryaarel CTO. Ilpeodpa3oBanus
9 . 6 2 - - 4
Jlopenua. Ciencreus u3 npeodpasopannii 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 mose. 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 ypaBHennit MakcBeJia s 7 1 1 i 5
3JIEKTPOMATHUTHOTO MOJISI.
20 | Tema 20. Dj1eKTPOMArHUTHBIE BOJIHBI. 8 1 1 2 4
Bcero Bo 2-m cemecTpe 108 uyacoB mo BceM BHAaAM 108 | 18 | 18 | 18 54
Y4eOHBbIX 3aHATHI
21 Tema 21. I'eomeTpuyeckas ontuka. Unrepde- 15 1 2 4 8 2
PeHIUs 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
TensoBoe n3ny4eHue.
26 | Tema 26. @oTor1ekTpudeckuii 3¢ dekr. 9 1 2 2 4
Tema 27. ®u3nyeckue 0OCHOBbI 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 NOTEHIHAJIBHON sIMe.
Tema 29. Ilorsionienne, CHOHTAHHOE M BBIHY K-
29 | neHHoe u3aydyeHus. Onruyeckrue KBAaHTOBbIE 5 1 2 - 2
reHepaTophbl.
Tema 30. KBanToBble cratucTuku ®epmu-
30 JMupaxa n bo3e-JiiHmTeiiHa. JJIeKTPOHHBIN ra3 5 5 ) ) 3
B MeTa/u1ax. TensioeMkocTh TBepAbIX Tejl. Po-
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 BHIaM y4e0-
HBIX 3aHATHH (BKJIw4asi 36 yacoB Ha moaroroBky k | 108 18 18 18 54 10
IK3aMeEHY)
Bcero 432 yaca no Bugam y4yebHbIx 3aHATUMN
(BKntouana 72 yaca Ha NOAroToBKY K 3k3ameHam B 1lu 3| 360 | 54 | 54 72 180 10
cemecTpax)

Conepxkanue mo BuaamM y4eOHBIX 3aHATHIH

Tema 1. Kunematuka
Jlexuus 1. [Ipenmer u crpykrypa pusuku. Meton ¢pusndeckoro ucciaenoBanus. Ou3nueckue 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).
CamocrositesibHass padora 1. [loaroroBka k nekuuu (KM3y4eHHE 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 (M3yYEHHE TEOPETUYECKOr0 MaTepuasa Mo TEME, IOATNOTOBKAa K TECTUPOBAHMIO, BBIIIOJIHE-
HHUE JOMAIITHETO 3aJjaHusl — perieHue 3aaad) (Bcero k reme Nel — 10 gacos).
Texkyuuii KOHTPOJIb — YCTHBINA OMPOC MPU MPOBEICHUH JIOIMYCKa K J1a00paTOpHBIM paboTam, 3a-
IUTa JIA0OPaTOPHBIX PabOT.

Tema 2. luHaMuKa MaTepHAJIbHON TOYKH.
Jleknms 2. JlnHaMuka marepuaibHOR Toukd. 3akoHsl HeroToHa. Cuna. Macca. Mmnynsc. Cucre-
™Mbl yactuil. Llentp unepiuu. 3akon coxpanenus ummnyibca. (1 gac).
IIpakTuyeckoe 3anaTHe 2. /IluHaMuka MaTepuainbHON ToukH (2 yaca) Kontponbhas padora No 1.
CamocrosiTesibHas padorta 2. [loaroToBka K JIieKIuu (M3y4eHHE TEOPETUUYECKOTO MaTepHala mo
teme). [loaroroBka K mpakTUYECKOMY 3aHATHIO (M3y4ye€HUE TEOPETHYECKOro MaTepualia 1o TeMe,
[IOJITOTOBKA K TECTUPOBAHMUIO, BHIIIOJHEHHUE JIOMAIIIHETO 3a/1aHus — pEeUIeHHE 3a/1a4) (BCEro K TeMe
No2— 4 gaca).
Texkymmii KOHTPOJIb — YCTHBIM OIIPOC 10 TEME MPONHJECHHOMY JIEKIMOHHOMY 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 (M3y4eHHE TEOPETHUECKOro Marepualia 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. KunemaTtuka u IuHAMHKA a0COJIOTHO TBEPAOIo TeJa.
Jlexuus 4. KunemaTnka u 1nHaMHKa abCOJIFOTHO TBEpPJOro Teja. BpaieHue TBepaoro reia oTHO-
CUTEIIbHO HEMOABMKHOM Oocu. MoMeHT uHepuuH. [lnockoe nBuxkeHue. YpaBHEHUS IBUKEHHUS, MO-
MeHT ummyinbca (1 gac).
Jleknus 5. DHeprusi CUCTEMBI YaCTHUIl. 3aKOH COXpAaHEHHUSI MOMEHTa uMItyibcea (1 gac).
IIpakTnueckoe 3ansitue 4. Kunemaruka u quHamMuKa aOCONIOTHO TBepaoro tena (2 uaca). Kon-
TpoJpHas pabora Ne 2.
Jlaboparopnasi padora 3. OnpeneneHne MOMEHTa MHEPLIMM Bpalllaloleicst cuctemsl Ten (4 ya-
ca).
JlaboparopHasi padora 4. V3yyeHue AMHAMUKHU BpAlLlaTEIbHOTO ABUKEHUSI TBEPABIX Tend (4 va-
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-
TOJIUYECKUX yKa3aHWH, MpeBapuTebHas MpopaboTka TEXHOJOTHUecKoro 1ukia). Iloaroroska k
MIPAKTUYECKOMY 3aHIATHIO (M3y4EHHE TEOPETHUECKOro MaTepuana Mo TemMe, MOJAroTOBKa K TeCTH-
POBaHMIO, BHIITOJIHEHUE IOMAIIIHETO 33aJaHusl — pelieHue 3aaa4) (Bcero k reme Ned — 12 gacos).
Texyumii KOHTPOJIb — YCTHBIN ONPOC MPH MPOBEIEHUU JIOMYCKa K JIabopaTOpHBIM 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 pyu rapMOHUYECKUX KOJIEOaHUAX. AHTAPMOHUYECKUH OCIIIILIIATOp. JInHEeHHbIH
OCIIILIATOP ¢ 3aTyxanueM (1 gac).
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Jleknust 8. BeiHyX/IeHHbIE KOJICOaHHS OCHIIIIATOpA MPU MEPUOJIUYECKOM BO3JCHCTBUU. Pe3o-
HaHc (1 gac).
Jlekuus 9. [Tapamerpuueckue konebanuss u aBTokosneOaHus. CloKeHHe rapMOHUYECKUX KoyeOa-

HHUM OJIMHAKOBOM 4acToThl (1 4ac).

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

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

JlabopaTopnasi paGora 5. V3yuenue kosnebaHuii MaTeMaTH4YECKOro MasiTHUKa (4 yaca).
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 Jiekuuu (M3y4yeHUE TEOPETUUECKOIO MaTepHralia 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 (M3yueHHE TEOPETHUYECKOro MarepHala Mo Teme, MOATrOTOBKa 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. MoJiexysipHas ¢pusuka. OCHOBHbIe YPABHEHHMS MOJIEKY/JISIPHO-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 lTtepna. Pacnipenenennie Makcpemia. Pacnipenenenue bonbiiMana. 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 sIBIEHUH TiepeHoca. BriBoa koadurmenta nuddysuu (1 gac).
IIpakTnueckoe 3ansiTue 7. OCHOBHbIE YpPaBHEHMS MOJIEKYIIPHO-KMHETHYECKOM Teopuu (2 daca).
IIpakTnueckoe 3ansaTue 8. Buyrpennss sneprus (2 yaca). Kontponbnas padorta Ne 4.
JlaGopaTopuasi pa6ora 8. Onpesnenenue Macchl MoJisl Bo3ayxa (4 gaca).

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

CamocrositeibHas padora 6. [loaroroska k JieKMM (M3y4eHUE TEOPETUUECKOTO MaTepuaa 1o
teme). [lonroroBka K BBIMOIHEHUIO U 3amuTe jgabopaTopHoil paboTsl Ne 8 u Ne 9 (u3yuyenue me-
TOJIMYECKUX yKa3aHWH, MpeaBapUTeIbHas NIpopaboTKa TeXHOIornyeckoro nukia). [oaroroska k
MPAKTUUYECKOMY 3aHATHIO (M3y4yeHHE TEOPETUUYECKOro MaTepuaia Mo TeMe, MOAr0TOBKa K TEeCTHU-
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. Terosie npoueccsl. Padora u ternota. IlepBoe Hauano tepmoanHamuku. Termoem-
KOCTb. AnmabaTHsIi poriecc. YpaBHenue [lyaccona (2 gaca).

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

Jlekuust 16. DHTponus. CTaTUCTUYECKOE HCTOJIKOBaHWE SHTponuU. BTOpoe M Tperhe Havasia
tepmoanHamMuku (1 gac).

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

Jladoparopnasi padora 10. OnpeneneHre OTHONMICHUSI MOJISIPHBIX TEIUIOEMKOCTEH Bo3ayxa (4 ua-
ca).
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CamocrosiTesibHas padora 7. [ToaroToBka K JIeKIuu (M3y4eHHE TEOPETUUECKOTO0 MaTepHalia o
teme). IloaroToBka K BBHIIOTHEHUIO U 3amuTe JabopaTopHoil paboTsl Ne 10 (u3yueHune meroauye-
CKUX yKa3aHUH, IpeaBapuTeiabHas npopadoTka TexHoyornyeckoro mukia). [loarotoBka k mpak-
TUYECKOMY 3aHATHIO (HM3Y4YE€HHE TEOPETUUYECKOTO MaTepHualla 1o TEME, OArOTOBKA K TECTUPOBA-
HUIO, BBIMIOJIHEHNE JJOMAIIHET0 3a/1aHus — pelieHue 3aaau) (Bcero Kk reme Ne7 — 8 yacos).
Texkyuuii KOHTPOJIb — YCTHBINA OMPOC MPU MPOBEICHHUH JIOIMYCKa K J1a00paTOpHBIM paboTam, 3a-
IIUTa JIA0OPaTOPHBIX PabOT.
Tema 8. PeanbHble ra3sl
Jlekums 17. YpaBHeHUE COCTOSIHUA peasibHOTO ra3a. Cuibl B3aUMOJICUCTBUSA MEXIY MOJIEKYJIaMU
peasibHOTO ra3a. BHyTpeHHss sHeprus peanbHoro rasa (1 gac).
IIpakTnueckoe 3ausTue 11. YpaBHeHNe COCTOSHUS peaibHOTO rasa (2 yaca).
CamocrosiTesibHas padora 8. [loaroroBka k JieKiuu (M3y4eHHUE TEOPETUUYECKOTO MaTepuasa mo
teme). [loaroroBka K MpakTUYECKOMY 3aHATHIO (M3y4ye€HUE TEOPETUUYECKOr0 MaTepuaa 1Mo Teme,
[IOJIFOTOBKA K TECTUPOBAHMIO, BHIIIOJIHEHUE JIOMAIIIHETO 3a/I1aHUs — peLIeHHe 3a/1a4) (BCEro K TeMe
No8 — 4 gaca).
Texkymmii KOHTPOJIb — YCTHBIN OIIPOC 10 TEME IO MPOMACHHOMY JIEKHIMOHHOMY MaTepHay.
Tema 9. llpunuun unepuuu. IpeodpaszoBanus I'anunes. Ilocryaarsr CTO. Ilpeodpa3oBanus Jlo-
penua. Cieacreus u3 npeodpasosanuii Jlopenua.
Jlekums 18. [Mpunuun unepuuu. [IpeoOpazoBanus ['anmunes. [loctynarer CTO. IIpeobpa3oBanus
Jlopenua. CnenctBus u3 npeodpazoBanuii Jlopenna (2 yaca).
CamocrosiTesibHas padora 9. [Toaroroska k nekuuu (M3ydeHUE TEOPETUUECKOIO MaTepualia 1o
teme) (Bcero k TeMe Ne9 — 4 yaca).
Texymmii KOHTPOJIb — YCTHBIN OIIPOC IO TEME 10 NPOHACHHOMY JEKIIMOHHOMY MaTEpHaIy.
Tema 10. DiekTpocTaTnKa.
Jleknms 19. Dnextpruueckue 3apsaapl. 3aKOH cOXpaHeHUs 3apana. 3akoH Kyiona. DnexkrpocraTu-
4yeckoe MoJie B Bakyyme. HanpsbkeHHOCTh anekTpoctarndeckoro nosis. [IpuHunun cyneprno3unun
noniet (1 gac).
Jlexnus 20. [ToTok HanpsDKEHHOCTH dJEKTpocTaTHdeckoro moiis. Teopema ["aycca uist anekTpo-
CTaTHYECKOTO IoJis B BakyyMe. [Ipumenenne teopemsl ['aycca s pacdera 3J€KTpOCTaTHYECKUX
nosiedt. Lupkynsauus snekrpocrarudyeckoro noss. [lotenuuan anexkrpocratuueckoro nois. Cesi3b
HaNpsHKEHHOCTHU M MOTEHIMala 3JeKTpocTaTuieckoro mos (1 gac).
IIpakTnueckoe 3ansitue 12. HanpspkeHHOCTh M MOTEHIMAI 3JIEKTPOCTATUYECKOTO 1oJis (2 yaca).
KontposnsHas pabora Ne 6.
CamocrositesbHas padora 10. [lonroroBka k jgeKkuuu (M3ydeHHE TEOPETHUECKOTO MaTepuasa
no teme). [ToaroToBKa K MPakTUYECKOMY 3aHATHIO (M3Y4YE€HHE TEOPETHUECKOro Marepuana 1o Te-
Me, NMOATOTOBKA K TECTUPOBAHUIO, BBHIIIOJIHEHUE JIOMAIIHETO 3aJaHus — pelieHne 3aja4) (BCero K
teme NelO — 4 gaca).
Texyummii KOHTPOJIb — BHIOOPOYHAs TPOBEPKA JIOMAIIIHETO 33/1aHUs, YCTHBIA OMpPOC Yy AOCKH, Te-
CTHUPOBaHHUE.
Tema 11. DurekTpocTaTH4YecKoe MoJ1€ B INIJICKTPUKAX.
Jleknms 21. DnekrpocraTuueckoe nosie B audiekrpukax. IlonspusoBannocts. 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 AUICKTPHUKaX (2 daca).
CamocrositesbHas padora 11. IloaroroBka k jgekuuu (M3y4eHHE TEOPETHMUECKOTO MaTepuasa
o Teme). [TonroroBka Kk MpakTUUECKOMY 3aHIATHIO (M3yde€HUE TEOPETHUECKOro MaTepuaia 1o Te-
M€, NTOATOTOBKAa K TECTUPOBAHUIO, BBIIIOJIHEHUE TOMAILIHETO 33JaHUsl — 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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Jlekumst 22. [IpoBOJHUKHN B 3JIEKTPOCTATUYECKOM TI0JIE€. DJIEKTPOEMKOCTh YEIMHEHHOI'O IMpPO-

BojHUKa. B3aumuas emkocts. Kongencaropsr (1 gac).

IpakTuyeckoe 3ansTue 14. Kongencarops (1 gac).

JlaGopatopuas padora 11. OmpeneneHue eMKOCTH KOHJEHCATOpa MOCPEACTBOM OaIMCTHYe-

CKOT'0 rajibBaHOMeETpa (2 Jaca).

JlabopaTopnasi padora 12. M3y4yeHue 1poleccoB 3apsiiKU U pa3psAku KOHJieHcaTopa (2 yaca).

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

PAAKY U pa3psaaku (2 daca).

CamocrositesibHas padora 12. [ToaroroBka K JeKuM (M3y4eHHUE TEOPETUYECKOTO MaTepuala

no teme). [ToAroToBKa K BHITOTHEHUIO U 3amuTe JabopaTtopHoit padoTsl Ne 11, 12 u 13 (u3yuyenue

METOAMYECKUX YKa3aHHM, IpeaBapuTesibHas IpopaboTKa TeXHoIornyeckoro nukia). [loaroroska

K IPaKTUYECKOMY 3aHATHIO (U3y4YE€HHE TEOPETHUYECKOIo Marepuala o TeMe, MOATr0TOBKa K Te-

CTHPOBAHUIO, BBIIIOJHEHUE JIOMAIIHETo 3aJjaHusl — pelieHue 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.

Jleknus 23. DHeprusi cucTembl 3aps]0B, 3apsDKEHHOIO MPOBOJHMKA, KOHJEHCATOpa. DHEprus

aeKTpocTaTuueckoro mnosisi. O6beMHas IIOTHOCTH dHepruu (1 gac).

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

CamocrositesbHasa padora 13. [loaroroBka K JEeKIUU (M3y4€HHE TEOPETUUYECKOTO MaTepuaia

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 — YCTHBIM OIIPOC IO TEME M0 MPONJICHHOMY JIEKIIMOHHOMY MaTepHaty.
Tema 14. DileKTpHYeCKHH TOK M €r0 XapaKTepHUCTHKH.

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

Oma u Ixoynsa — Jlenna. 3aTpyiHEHUsT KJIACCUYECKOW 3JIEKTPOHHOM TeopuH. I'paHMIIBI puMe-

HUMOCTH 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 U3ydeHne 00001eHHoro 3akoHa Oma (2 yaca).

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

HUS Harpysku (2 gaca).

CamocrosiTesibHas padora 14. [lonroroBka k JeKkuuu (M3ydeHHE TEOPETHUECKOTO MaTepuasa

no teme). [ToaroToBka K BBIMOJHEHUIO M 3amuTe JabopaTopHOi padoTel Ne 14 u 15 (u3yuenue

METOJIMYECKUX YKa3aHHM, peaBapuTeNbHas MpopaboTKa TeXHoJornyeckoro nukia). [loaroroka

K IPaKTHUYECKOMY 3aHITHIO (M3y4YEHUE TEOPETHUYECKOr0 MarepHuaa o TeME, MOATrOTOBKAa K Te-

CTUPOBAHMIO, BBHIITOJHEHUE JOMAIIHETO 3aJaHusl — 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 MOCTOSTHHOTO Toka. 3akoH buo-Capapa-Jlamiaca u ero npuMmeHe-

HUE JJig pacyeTa MarHuTHoro noss (1 gac).

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

ITotok BekTOpa MarHuTHOM MHAYKUUU. Teopema ['aycca g MarauTHOro noss (1 yac).

Jlekums 28. 3akon Amnepa. Kontyp ¢ Tokom B MaruutHoM noJie. Cuna Jlopenua. JIBukenue 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).
JlabopaTopnasi pa6ora 17. Uzydyenne r¢dexra Xona (2 gaca)
CamocrositesibHas padora 15. [loaroroBka K JeKuM (M3y4eHHUE TECOPETUYECKOTO MaTepuasia
no teme). [ToaroToBKa K BBIOJHEHHUIO M 3amuTe jJabopaTopHoil padoTsl Ne 16 u 17 (u3yuyenue
METOJIMYECKUX YKa3aHHM, MpeaBapuTeIbHas MpopadoTKa TeXHOIOTHuYecKoro 1ukia). [loaroroBka
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 ONMPOC MPU IPOBEACHUH JIOMTYCKa K J1a00paTOpHBIM 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). KontpoibHas pa-
6ota Ne 9.
JlabopaTopuas pa6ora 18. VccnenoBanne MarHUTHON MHIYKIUU B Kelle3e OATMCTHYECKUX
MeToaoM (2 Jaca).
CamocrosiTesibHas padora 16. [loaroroBka k jJekuuu (U3ydeHHE TEOPETHUECKOTO MaTepuana
1o teme). [loaroroBka K BBIIOJHEHUIO U 3aluTe JlabopaTopHoi pabotsl Ne 18 (n3ydyenue meto-
JTMYECKHUX yKa3aHUH, MpeaBapuTeIbHas MpopadoTKa TEXHOIOrHUecKoro ukia). [loaroroska k
[IPAKTUUYECKOMY 3aHSITUIO (M3y4EHHE TEOPETUUECKOIo MaTepuaia o TeMe, MOAr0TOBKA 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.
Jlekumsa 30. lua- 1 napamarseruku. Hamaranuennocts. L{upKynsiys MarHUTHOTO IOJIS 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
IPOBOJIHUKOB C TOKOM. DHEprus MarHUTHOTro noiisi. O0beMHas III0THOCTh 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 TEOPETHUYECKOro Marepuaa 1o Te-
Me, MOATOTOBKA K TECTUPOBAHUIO, BBHIITOJIHEHUE JIOMAIIHET0 33JaHUs — pelIeHne 3aja4) (BCero K
teme Nel7 — 4 gaca).
Texkymmii KOHTPOJIb — YCTHBINM OIIPOC 110 TEME MO MPOIACHHOMY JIEKIMOHHOMY 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. [lonroroBka k jgekuuu (M3ydeHHE TEOPETHUECKOIO MaTepuana
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).
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CamocrositesibHas padora 19. [loaroroBka K JeKuu (M3y4eHHUE TECOPETUYECKOTO MaTepuasia
1o Teme). [TonroroBka K NpakTUUECKOMY 3aHIATHIO (M3y4yE€HUE TEOPETHUUECKOI0 MaTepuaia 1o Te-
Me, OJATOTOBKA K TECTUPOBAHUIO, BBHIIIOJHEHUE JOMAIIHETO 3aJjaHus — pelleHue 3aaau) (BCero K
teme Nel9 — 5 gacoB).
Tekymmii KOHTPOJIb — YCTHBIN OIIPOC 10 TEME MO MPOIACHHOMY JIEKUIMOHHOMY MaTepuaty.
Tema 20. DileKTpOMarHuTHbIE BOJIHBI.
Jlexmus 35. DiekTpoMarHuTHEIE BOTHBL. CBONCTBA OETYIIMX 3JIEKTPOMAarHUTHBIX BOJIH. DHEPTHUS
AJIEKTpOMarHuTHHIX BoJH. [loTok sHeprum (1 vac).
IIpakTuyeckoe 3ansaTHe 22. DHEPrHs JICKTPOMarHuTHEIX BOIH. [loTok sHepruu (1 gac).
JlabopaTopHasi padora 19. CHATHEe pE30HAHCHOW KPWUBOW KOJIEOATEIHLHOTO KOHTYpa U
orpejiesieHue ero J00porHocTH (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 TEOPETHMUYECKOro MarepHualia 1Mo 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. Unrepdepenuus csera.
Jlexuus 36. PazButue npeacrasienuii o npupoae ceera. Marepdepennns csera. KorepeHTHOCTB
1 MOHOXpoMaTU4YHOCTh. CriocoObl HaOmoAeHus uHTepdepeHnnn cBeta. Pacuer nHTedepeHnoH-
HOM KapTUHBI OT JIBYX UCTOYHHUKOB (1 yac).
IIpakTnueckoe 3austue 1. Uurepdepenuus ceera. Pacuer mHTepdepeHIIMOHHON KapTHUHBI (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 (M3ydyeHHe METOJMYECKUX yKa3aHUH, IpeaBapUTeiIbHas MpopaboTKa TEXHOJOTHYECKOIO IIHK-
na). [ToaroroBka K MpakTUYECKOMY 3aHATHIO (M3yueHHE TEOPETHYECKOTro MaTepuala Io TeMe,
MOJArOTOBKA K TECTUPOBAHMUIO, BHIIIOJHEHUE JIOMAIIIHETO 3aJIJaHUs — pELIeHHe 3a/1a4) (BCEro K TeMe
No21 — 8 wacos).
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 AIUHBI CBETOBOM BOJHBI € OMOIIBIO Kojell HproToHa
(4 gaca).
JlabopaTopuasi pa6ora 22. OmpeneieHue 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 METOAMYECKHUX yKa3aHUM, MpeJBapUTeNbHas MPopaboTKa TEXHOJIOTHYECKOTO
nukia). [loaroroBka K NpakTHUYECKOMY 3aHATHIO (M3y4eHHE TEOPETHUYECKOro MaTepuala 1o Teme,
MOATOTOBKA K TECTUPOBAHMUIO, BHIIIOJHEHUE IOMAIIIHETO 33JIJaHUs — pelIeHne 3a/1a4) (BCEro K TeMe
No22 — 12 gacos).
Texkymmii KOHTPOJIb — YCTHBIM ONIPOC TIPH MPOBEACHUH JIONyCKa K JJa0OpaTOpHBIM 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).
CamocrositesbHas padora 23. [ToaroroBka Kk NpakTUUECKOMY 3aHATHIO (M3yYEHUE TEOpEeTUYe-
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. Iloasipu3zanus 3JJeKTPOMATHUTHBIX BOJIH.
Jlexkums 39. [onsipu3zaius 31€KTPOMarHuTHBIX BOJIH. JIMHEHHOE U IUPKYJISIPHOE COCTOSIHUE T10-
nspuzanuu. HenosssipuzoBaHHOE 2JIEKTpOMarHuTHOE n3iiyuyeHue. CrnocoObl MOIYYeHHs MOJIApHU-
3o0Ba”HHOro cBeta (1 Jac).
IIpakTuyeckoe 3ansaTue 4. [Tonspuszanus 37eKTpoMarHuTHBIX BOJIH (2 yaca). KonTponbsHas 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 (u3y4yeHHEe METOJMYECKUX yKa3aHUH, IpeaBapUTeibHas MpopaboTKa TEXHOIOIMYECKOIro HHUK-
na). IloaroroBka K MpakTUYECKOMY 3aHATHIO (M3Y4YEHHE TEOPETHUYECKOTO MarepHala Mo TeMe,
[IO/ITOTOBKA K TECTUPOBAHUIO, BHINOJIHEHHUE JJOMAIITHETO 33/1aHUs — PELICHHE 3a/1a4) (BCEro K Teme
No24 — 8§ yacos).
Texkyumuii 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 vac).
IIpakTnueckoe 3ansitue 5. TerioBoe U3TydeHHe aOCOIIOTHO YEPHOTro 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 Gotordpdexra. Ipdexr Komnrona (2 yaca). KonrpoabHas
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, MMperBapuTelbHas MPpopadOTKa TEXHOJOTHUYECKOTO IHK-
na). [loaroroBka K MpakTHYECKOMY 3aHATHIO (M3Y4YEHHME TEOPETHMUECKOro Marepuaya 1Mo Teme,
MIOArOTOBKA K TECTUPOBAHHUIO, BBIIIOJHEHUE IOMAILIHETO 33JJaHUS — PELIEHHE 3a/1a4) (BCEro K TeEMe
No26 — 4 gaca).
Texkyumuii KOHTPOJIb — YCTHBIN OMPOC NMPH NMPOBEACHUH JIOITYCKa K TJAOOpaTOpHBIM paboTam, 3a-
uTa JJabopaTopHBIX PadoT.

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

HIpeaunrepa.
Jlekums 42. duznueckue 0CHOBBI KBaHTOBOM MexaHMKU. [IpuHuun veonpenenennoctu. Kopmyc-
KYJApHO-BOJHOBOM yanu3M. KBanToBble cocTosinus. Cynepno3uius cocTossHul. Ou3ndyeckue
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 (HM3ydeHHUE TEOpeTHde-
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CKOTO MaTepuajla 10 TeMe, IOATOTOBKAa K TECTHUPOBAHMIO, BBIIIOJHEHUE IOMAIIHErO 3aJaHus —
pemienue 3aaa4) (Bcero k Teme Ne27 — 2 gaca).
Texyuuii KOHTPOJIb — YCTHBIN OIIPOC, TECTUPOBAHUE.
Tema 28. /IBm:xenue cBoOoaHoi yactunbl. IloreHuunaabubiii 6apbep. TyHnHeabHblil 3¢ dext. Ya-
CTHIA B IOTCHUHAJIBLHOH sIMe.
Jlexuus 43. JIBwkenue cBoboanoit yactuipl. IloteHumansubiii 6apbep. TyHHENbHBIA >PQEKT.
YacTuia B noTeHIMaabHOM sime. ["apMoHnyeckuii ocuuisiTop. AToM Bogopoaa. CieKTphl UcCIyc-
KaHUWs U morjomieHus (2 gaca).
IIpakTuyeckoe 3ansaTue 8. /[Brxenre cBoOoHOM YacTuilbl. [ToTeHIManbHbIM Oapbep. TyHHEb-
HBIH 3P QexT. YacTuia B moTeHIUANbHOU siMe. ["apmonndeckuii ocmunisTop. (2 yaca). Kontposns-
Has pabora Ne 14,
CamocrosiTesibHass padora 28. [ToaroroBka Kk NpakTUUECKOMY 3aHATUIO (M3y4EHHE TEOpeTHuye-
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 H3JydeHHsd. ONTHYeCKHe KBAHTOBbIE reHepa-
TOPBI.
Jlexums 44. [lornouienue, CIOHTAHHOE U BBIHYKJIEHHOE U3TydeHus. ONTHYECKUE KBAaHTOBBIE T'e-
Hepatopsl (1 gac).
IIpakTuyeckoe 3anaTHe 9. ONTHYECKHE KBAHTOBBIE T€HEPATOPHI (2 yaca).
CamocrosiTe1bHasi padota 29. [loAroToBka K NpakTUYECKOMY 3aHATHIO (M3yu€HHE TeopeTHye-
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. JJIEKTPOHHBII 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).
CamocrositeabHasi padora 30. [TonroroBka K Jekuu (M3y4eHHE TEOPETUYECKOIO MaTepuana
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 TeJl. MeTasulbl, IUAIEKTPUKH MOIYIIPOBOJHUKH
(1 gac).
CamocrosiTeabHass padora 31. [lonroroBka K Jekiuu (M3y4eHHUE TEOPETUYECKOrO MaTepuasa
o Teme) (Bcero k Teme Ne31 — 3 yaca).
Texymmii KOHTPOJIb — YCTHBIN ONIPOC IO TEME 10 MPOIAEHHOMY JIEKIIAIOHHOMY MaTepHaiy.
Tema 32. SInepusbie cuibl. Moaenu siapa.
Jlexums 47. Snpa aromoB. HykinoHbl. XapakTEpUCTUKU SIEPHBIX COCTOSHUMN. SIIEpHBIE CHUJIBL.
Mopenu snpa. (1 gac).
CamocrosiTenbHasi padora 32. [lonroroBka K JekuM (M3y4eHHUE TEOPETUYECKOrO MaTepHuasa
o Teme) (Bcero k Teme Ne32 — 2 yaca).
Texymmii KOHTPOJIb — YCTHBIN ONIPOC IO TEME 10 NPOIAEHHOMY JIEKITAIOHHOMY MaTepuaiy.
Tema 33. SInepHble peakuuu. JjieMeHTAPHbIE YaCTHLbI.
Jlekums 48. Ilepexonpl Mexny AIEepHBIMU COCTOSHMSMM. SnepHble peakuuu. Llennas peakuus
JeIeHHs. DJIeMeHTapHbIC YacTHIHI (2 Jaca).
IIpakTnueckoe 3anaTue 10. SAnepusie peakiuu. DnemeHTapHble yacTulbl (2 yaca). KoHTpomb-
Has paborta Ne 15.
CamocrositesbHas padora 33. [ToaroroBka Kk NpakTUUECKOMY 3aHATUIO (M3y4EHHE TEOpeTHYE-
CKOTO MaTepuajla 1o TeMe, IMOATOTOBKA K TECTHUPOBAHMIO, BBIIIOJHEHHUE JOMAIIHErO 3aJaHus —
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pemenue 3a1a4) (Bcero Kk Teme Ne33 — 3 yaca).
Texkymmii KOHTPOJIb — YCTHBINM OIIPOC, TECTUPOBAHUE.

[MpakTrueckue 3ansatust (B konmuectBe 10 yacoB B 3-M cemecTpe) MPOBOMASATCS B MHTEPAKTHBHON
dbopwme.

IIpomeskyToUHAs1 aTTecTaAlMs MO QUCHUILUIMHE: Jk3aMeH B 1 U 3 cemecTpe M 3a4eT C OllEH-

KOI BO 2-M cemecTpe.

W3yueHue AUCIUIUIMHBI 3aKaHYMBAETCA SK3aMEHOM B 3-M cemecTpe. DK3aMeH IIPOBOJIUTCA B CO-
orBeTcTBUH ¢ [lon0keHuem o 3a4eTHOM U 3k3aMeHanmoHHol ceccusax B HUUY MOU u uHCTpYKTUBHBIM
nucbMoM oT 14.05.2012 r. Ne 11-23.

5. lMNepe4vyeHb y4yeOHO-meTOAMYECKOro obecneyvyeHMA AN CaMOCTOATENbHOM pPaboThbl
oby4arowmxcs No AUCUUNIInHe

Jlst oGecniedeHust CaMOCTOSITEIIbHON paboThI pa3pabOTaHbI:

METOJMYECKUE YKa3aHHsI 10 CAMOCTOSTEIbHOM paboTe MpU MOJArOTOBKE K IPAKTUYECCKUM 3aHSATHIM U
nabopaTOPHBIM paboTaM, BBIIIOJHEHUH pacueTHO-Tpaduueckoit padotsl (cm. [Tpunoxenune k PITJT);
METOAMYECKHUE mocoous «Bompock! 1 3a1anus K 1abopaTOpHBIM paboTaM 1o (GU3KKe» B 3-X YaCTsIX;
Metoanudeckoe nocodue «TecToBbie 3a1aHus 110 PU3HKEY.

6. ®OHA OLEHOYHbIX CPeAcTB ANA NpoBefeHUs NPOMEXYTOYHOM aTTecTauum obyualo-
LMXCA No gUCUUNNuHe

6.1 NepeyeHb KOMNETEHLMN C YKazaHUeM 3TanoB ux hopmmpoBaHus

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

VYka3aHHble KOMIETEHIUN (POPMUPYIOTCSA B COOTBETCTBUU CO CIIEIYIOIIMMHU dTalamMu:

1. ®opMupoBaHuEe U pa3BUTHE TEOPETUUECKUX 3HAHUM, IPELYCMOTPEHHBIX YKa3aHHBIMHM KOMIIE-
TEHIUAMH (JICKIIMOHHBIC 3aHSTHSI, CAMOCTOSITEIIbHAs paboTa CTY/JICHTOB).

2. [IpuoOperenue U pa3BUTHE MPAKTUYECKUX YMEHHH, IPETYCMOTPEHHBIX KOMIIETEHIIUAME (ITpaK-
THUYECKHE 3aHSITHUs, Ta00PaTOPHBIC PabOTHI, CAMOCTOSITEIbHASI pa00Ta CTYICHTOB).

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

6.2 OnucaHne nokasateneu wm KputepueB OoLUeHUBaAHUA 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 00YJaIOUIUXCs 110 3aBEPILIEHUN OCBOCHUS
JUCLUTUIAHBI,

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

- JTAJOHHBIA YPOBEHb XapaKTEPU3YETCs] MAKCHUMAaJIbHO BO3MOYKHOM BBIPAKEHHOCTHIO KOMIIETEH-
LIUH U ABJISIETCS BaXKHBIM Ka4€CTBEHHBIM OPUEHTHPOM JUIsi CAMOCOBEPILIEHCTBOBAHMS.

[Ipu nocrarounom kadectBe ocBoeHus Oosiee 80% mNpuBEICHHBIX 3HAHWN, YMEHHH W HaBBIKOB
IIPEMo/IaBaTelb OLCHUBAET OCBOCHUE JAHHBIX KOMIIETCHIIMI B paMKaX HACTOALIEW AMCLUIUIMHBI HAa 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 CJIy4ae KOMIIETEHIMHU B paMKaxX HACTOSALIEH JUCLUIUIMHBI CYUTAIOTCSI HEOCBOCHHBIMM.

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

Jliis o1leHKH C(POPMHUPOBAHHOCTH B paMKax JaHHON JUCLMIUIMHBI KOMIIETEHIIMH MpernoaaBaTeneM
OLIEHHMBAETCS COJIepKaTelIbHasi CTOPOHA M KaueCTBO MAaTEpUAJIOB, IPUBEIEHHBIX B OTUETAX CTYIEHTA I10
71a00paTOpHBIM paboTaM, HMPAKTUYECKUM 3aHATHAM, pacdeTHO-rpauuyeckuM paboTaM. YUUTHIBAKOTCS
TaK)K€ OTBETHI CTYJEHTAa Ha BOIIPOCHI MO0 COOTBETCTBYIOIIMM BHJIaM 3aHSATUN MPU TEKYLIEM KOHTPOJIE —
YCTHBIX OIPOCaXx, 3alllUTax JJabopaTOpHBIX pabOT U pacyeTHO-rpauIecKUX padoT, OTBETAX Ha MPAKTUYe-
CKUX 3aHATHSIX.

[TpuHuMaeTcss BO BHUMaHKUE 3HAHMSA 00YUYarOIIUMUCS:

- OCHOBHBIX METOJIOB U MOJIeJIell COBPEMEHHOU (PU3UKU;

- OCHOBHBIX 3aKOHOB MEXaHMKH, MOJEKYISPHOH (PU3UKU U TEPMOAMHAMUKH, OCHOBHBIX 3aKOHOB
AJIEKTPOAMHAMUKHY, YPAaBHEHHH KOJEOAaHWI M BOJHOBBIX IPOIIECCOB, KBAHTOBBIX CBONCTB H3JIY4CHUS,
3JIEMEHTOB KBAaHTOBOI MEXaHHMKH, 3JIEMEHTOB KBAHTOBBIX CTATHCTHUK, 3JIEMEHTOB (DPU3UKHU spa U DJIEMEH-
TapHbIX YACTHII.

HaJINYME YMEHUS:

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

- BBITIOJIHSATH J1a0OpaTOpHBbIE H3MEpPEHHsI, 00padaThIBaTh U MPEACTABIATh Pe3yIbTaThl T1abopaTop-
HBIX U3MEPEHUN.

MPUCYTCTBUE HABBIKA:

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

- BJIQZICHUS] METO/IaMU aHAIM3a PU3NYECKUX SBJIEHUN B TEXHUYECKUX YCTPOMCTBAX U CUCTEMAX.

Kpurepun oneHnBaHus ypoBHS C(OPMHPOBAHHOCTH KOMIETEHIMI B MpOLIECCEe BBIIOIHEHUS U
3alUThl TAOOPATOPHBIX pabOT, pacueTHBIX 3aJaHHil, B pe3yJbTaTe BBIOJHEHUS 3aJlaHUN Ha MpaKTH4Ye-
CKUX 3aHATHSIX.

Kputepun onenuBanus ypoBHs copmupoBaHHOocTH komneTeHMi OIIK-2 "crmocoGHOCTHIO MpH-
MEHSTh COOTBETCTBYIOIINH (PU3MKO-MAaTEMAaTHUYECKUN anmnapaT, METO/Ibl aHaIM3a U MOJEITUPOBAHMS, TE€O-
PETUYECKOTO M SKCIIEPHUMEHTAILHOTO MCCIIEAOBAHMS MPH peleHun npodeccrnoHanbHbix 3amaq” u [1K-2
"criocoOHOCThIO 00palaThiBaTh pe3ynbTaThl dKcnepuMeHToB". Ha 3ammuTe cooTBeTCTBYIOHMX Jabopa-
TOPHBIX pabOT CTYIEHT OTBEYAET HA MATh BOIPOCOB, COJIEPIKALIUXCS B KAPTOUKE.

[Tpumep kapTOuku MO 3auUTe JlabopaTopHOW padboThl «M3ydueHue kojaebaHuii MaTeMaTHYeCKOro
MasiTHUKa
1. Martematn4eckuii MasITHUK coBepiaeT Konebanus 1o 3akony o= 0,10sin(50t+xn/6) (pax). Bo
CKOJIBKO pa3 OTJINYAIOTCS OTKJIOHEHHS] MasiTHUKA OT MOJIoeHUs paBHoBecus ciycts 4,00 u 4,25 nepuona
KoJeOaHuH.
2. Haiftu oTHOMIEHNE ieproa KoJieOaHW MassTHUKA C aMIUTATYION 02 =60° k TIEPUOAY C olp1=5°.
3. Onpenenurte 4acToTy KojeOaHU MAaTEeMAaTUYECKOTO MasTHUKA JUTUHOM 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 JadopaTopHoil paboTsl «M3yuenue apdexta Xomma»
1. DneKTpoH JNEeTUT NPSAMOJIMHEHHO B OZHOPOJHOM MAarHUTHOM ITOJIE€, MIPEACTABICHHOM CYIEpIO3HIIUeH
B3aMMHO MEPIEHAUKYIAPHBIX JIEKTPHUECKOT0 U MarHUTHOTO TOJIeH. YKa3aTh Harpas-
JICHUE CKOPOCTH HJIEKTPOHA.
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1. Ot Hac 2. K gam

2. BblUMCANTD HANPsHKEHHOCTH 3JeKTpuueckoro mnois E, coobmatomniero 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 € (%) Mpu U3MEPEHNUH TEKYIIEro yepe3 odpaser| Toka i = 2,5 MA?
1.15% 2.30% 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 KOHICHTPALIMH YIEKTPOHOB IPOBOXMMO-
CTH Ne K KOHLEHTPALIUK aTOMOB B 3TOM IIPOBOJHHUKE.
1.0,913 2. 0,957 3.0,985

[TonmHBIN OTBET Ha TPHU BONPOCA COOTBETCTBYET MOPOTOBOMY YPOBHIO C(OPMHPOBAHHOCTU KOMIIE-
TEHIIMH Ha JJAHHOM JTarie ee (OPMHUPOBAHUS, IOTHBIN OTBET HA YETHIPE BOMPOCA — 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/1al0TCsl 3 BOIIpOca U3 CIIEIYIOLIEro NPUMEPHOIo IepeyuHsi:

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 BenuuHbl 1 BT?
. UTo Takoe nosHas MeXaHu4ecKasi JHEPTUsl CUCTEMBI TeN?
. Kak hopmynupyercs 3akoH cOXpaHEHUS MEXaHUYECKOW dHEPTUn?
. JlaiiTe onpeneneHne MOMEHTa MHEPLIMU MaTepUaIbHON TOUKN?
. Chopmynupyiite Teopemy lllteiinepa.

9. Yo Takoe 11e4yo CUiIbl OTHOCUTEIBHO HEKOTOPOU 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 T'a3a OT TeMIeparypbl?

13. ChopmynupyiiTe IepBOil Ha4aIO0 TEPMOAMHAMUKH.

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 TEPMOIUHAMUKH.

0O\ L W

B mpouecce 3amuTel pacueTHo-rpaduueckoil padboTel «AnekrpoctaTtuka. [locTosIHHBIN 3IeKTprye-
CKUI TOK. DJIEKTPOMArHETU3M» CTYJIEHTY 3a/1al0TCs 2 BOIIPOCA U3 CIENYIOIIET0 IPUMEPHOTO EPEUHSL:

1. Chopmymnupyiite 3akoH Kymnona.

2. Kak 3aBUCHUT HaNpsKEHHOCTH T0JIS1 PABHOMEPHO 3apsHKEHHOW JUIMHHOM HUTH OT PAacCTOSIHMS 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 muddepenimanpHoi popme 3ammcu.

7. Kak ompenenuTs SHEPrHIO, BBIACISAIONUIYIOCS B MPOBOJHUKE IPU MPOXOXKIECHUU 3JIEKTPUYECKOTO
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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. [aiite onpeneneHre NOTOKa BEKTOpa MarHUTHOM MHIYKIIMU Y€PE3 MIIOCKYIO TOBEPXHOCTh?

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 3Tane ee (OopMUPOBaHUs, MOJTHBIA OTBET HA JBa BOMPOCA — MIPOABUHYTOMY 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 ONpPOCax B MPOLECCE BBINOJIHEHUS 3aJaHUN K KaKIOMY IPAaKTHUYECKOMY
3aHATHIO.

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

dopMo# MPOMEKYTOUHOM aTTECTAIIMU IO JAHHOW AUCIUIUIMHE SIBJISETCS 3a4€T C OLIEHKOM (2-
cemecTp) u dk3ameH (1-i u 3-if cemecTp), ouleHnBaeMsbie 1o npuHAToit B HUY «MOW» ueThipex0aiabHO
CUCTEME: «OTIMYHO», «XOPOIL0», «YAOBIECTBOPUTEIBHOY, «HEYAOBIETBOPUTEILHOY.

Dk3aMeH 1o guctuminHe «Pu3nkay IpoBOAUTCA B YCTHOH (opme.

Kpurepun onienuBanus (B COOTBETCTBUH ¢ HHCTPYKTHBHBIM icbkMoM HY MOU ot 14 mast 2012
roga Ne U-23):

ONEeHKH «OTIMYHOY» 3aCIYKMBAET CTYJICHT, OOHAPYKUBIINHA BCECTOPOHHEE, CHCTEMAaTHYECKOe U
riy0oKoe 3HaHHEe MAaTepUaJIOB W3YYE€HHON TUCHMIUIMHBI, YMEHHE CBOOOHO BBIMOIHATh 3a/1aHus, TIpeay-
CMOTPEHHBIE IPOIPAMMOMN, YCBOMBIIMI OCHOBHYIO UM 3HAKOMBIN C JIOIIOJIHUTEIBHOM JINTEPATypOH, pEKo-
MEH/IOBaHHOH paboueil mporpaMMoil JAUCHUIUIUHBI; MPOSBUBLIMNA TBOPUYECKHE CIIOCOOHOCTH B MOHHMMa-
HUU, U3JI0’)KEHUH U HCIOJIb30BAHUN MaTE€PHUAJIOB U3YYEHHOMN JUCHMIINHBI, O€3yNpEeYHO OTBETUBIIEMY HE
TOJIKO Ha BOMPOCHI OMJIETa, HO U Ha JIOTIOJIHUTEIbHBIE BOIPOCH] B paMKax pabodell mporpaMmsbl TUCIHU-
IUTMHBI, PABUJIBLHO BHIMOIHUBIIEMY MPAKTUYECKUE 3a]JaHHe

OILIeHKHM «XOPOII0Y» 3aCIyKUBAeT CTYAEHT, OOHAPYXHUBILUI MOJHOE 3HAHUE MaTepHuaja U3ydeH-
HOM JMCUUIUIMHBI, YCHEIIHO BBIIOJHSIOUIUN IPeyCMOTPEHHBIE 33/1aHNs, YCBOUBIINN OCHOBHYIO JINTE-
parypy, peKOMEHJOBaHHYIO0 paboueil mporpamMMol JUCHMIUIMHBL, MMOKA3aBIIEMY CHCTEMAaTHYECKMH Xa-
pakTep 3HaHUI MO IUCIUIUIMHE, OTBETHUBILIEMY Ha BCE BOMPOCHI OMIIETa, NPABUIBLHO BBINOJIHUBIIEMY
MIPAaKTUYECKHE 3aJJaHNe, HO JIOMYCTUBILIEMY MPH 3TOM HEMPUHIMITHAIBHbIE OIINOKH.

OneHKH «yJTOBJIETBOPUTEILHOY 3aCTyKUBAET CTYJIEHT, OOHAPYKUBIIMN 3HAHHE MaTepuana u3y-
YEHHOW TUCIMIUIMHBI B 00beMe, HEOOXOIUMOM ISl JajbHelie ydeObl W mpeacTosiell padoThl 1o
npodeccuu, CIpaBIsIONIUIACS C BBIIOJHEHUEM 3aJjaHHM, 3HAKOMBI C OCHOBHOM JIMTEpaTypol, 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 MO PYKOBOJCTBOM IPENoAaBatTesis, MO0 HEeMPaBUIbHO BBHIIOJHUBIIEMY IpaKTHYeE-
CKO€ 3a/IaHue, HO M0 YKa3aHMIO MPENoiaBaTelsl BHITOJHUBIIUM JIPYrue MpakTUYeCKue 3aJaHus U3 TOTO
e pazjiena JUCIUIUINHBIL.

OneHka «HEeyJOBJIETBOPUTEIHHOY» BBICTABIIAETCS CTYIEHTY, OOHApYKUBILIEMY Cepbe3HbIE Mpode-
JIbl B 3HAHUSX OCHOBHOT'O MaTepHajia U3y4eHHOH TUCIUILTUHBI, TOMYCTUBIIEMY IPUHIUIHATIbHbIE OIINO-
KM B BBINIOJTHEHUH 3aJjaHMii, HE OTBETUBIIEMY Ha BCE BOIPOCHI OHMJIETa U JOMOJHUTEIbHBIE BOIIPOCHl U
HENPABWJIBHO BBIIIOJIHUBLIEMY IPAKTHYECKOE 3aJaHHE (HENPABUIBHOE BBHINOJIHEHHE TOJBKO MpPaKTHYE-
CKOT'O 33JIaHUs HE SIBISETCSA OJHO3HAYHOM MPUYMHOM [JIsl BBICTABJICHHS OLEHKH «HEYIOBIETBOPHUTEIb-
HO»). Kak mpaBuio, olieHKa «HEYAOBIETBOPUTEIBHO CTABUTCS CTYJEHTaM, KOTOPbIE HE MOTYT MPOI0JI-
KUTh 00ydeHHe 1Mo o0pa3oBaTeNbHOI Mporpamme 0e3 JOMOTHUTEIbHBIX 3aHATUN MO COOTBETCTBYIOIIEH
JUCUUIUIMHBL ((OPMHUPOBAHUS M PA3BUTUS KOMIICTCHLMH, 3aKPEIUIEHHBIX 3a JAHHON IUCIMILIMHOMN).
O1neHKa «HEYJOBIETBOPUTEIBHO» BBICTABIISIETCS TAK)KE, €CIIM CTYACHT: MOCJIE Havyalla SK3aMeHa OTKa3aJl-

151
)51

17



CMONEHCKNA
Pabouas npoepamma oucyunaunvt b1.5.6 (  @uianai

«Duzukar e 4
[/ c] 7

CiA €ro caaBaTb WJIM HapyHIWJ IIpaBuJia CAa4M 3K3aMCHa (CHI/ICBIBaJ'I, II0JCKa3bIBall, 06MaHOM IIbITAJICA
MOJIY4UTh 00JIee BRICOKYIO OIEHKY H T.J.
B 3a4eTHYIO KHH:KKY BLIHOCHUTCS OIlEHKA DK3aMeHOB 3a 1,3 ceMecTphbl, 3a4UeTa 3a 2-i ceMecTp, B
NPUJI0KCHUEC K JTHUIIJIOMY BBIHOCHUTCH OIICHKA 9K3aAMCHA 34 3-CeMeCTD.
6.3 TunoBble KOHTPOSbHbIE 3afaHUA UNM UHble MaTepuarnbl, HeobxoaumMblie AN
OLUEHKU 3HaHWW, YMEHUW, HaBbIKOB U (MNKM) oOnNbiTa AOeATENIbHOCTHU,
Xapakrtepusyrwmx atanbl POpMUPOBaHMA KOMMNETEHUUMA B npouecce OCBOEHUA
obpasoBaTesnibHOW NporpaMmmsbl

Bormpocs! o ¢popMupoBaHUIO U Pa3BUTHIO TEOPETHUECKUX 3HAHUH, TPETYCMOTPEHHBIX KOMITETEHITUSIMH,

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

1. Ilpenmet u cTpykrypa ¢usuku. Meroa duznyeckoro uccienopanus. Ousnveckre 0OCHOBbI MEXaHUKH.
[IpoctpancTBO, BpeMms, IBIKEHHUE. DIIeMEHThl kuHeMaTuku. Cuctema otcyera. [lepemernienue, CKOpocTh,
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. Jluccuma-
THUBHBIC CUJIbL. 3aKOHBI COXPAHEHHS U MPUHIIUITBI CHMMETPHH.

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 cucTeMbl YaCTULL. 3AaKOH COXPaHEHUsSI MOMEHTA UMITYJIbCa.

6. MonexynspHas pu3uka U TepMOJIMHAMHUKA. METOIbl ONTUCAaHUs MAKPOCKOMIUYECKHX cucteM. OCHOBHBIE
YpaBHEHUSI MOJIEKYJISIPHO-KMHETUYECKOM TEOPUHM ISl JABJICHUS U SHEPTUU.

7. OmpiT Tepna. Pactipenenenne Makcpemna. Pacnpenenenue bonbimana. PaBHomepHOe pacnipenerne-
HUE DHEPTUHU IO CTENEeHsIM CBOOOAbI. BHYTpeHHsIsT SHeprus.

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

9. Temmnogsie nporiecchl. PaboTa u Temiora. [lepBoe Havano TepMoIUHAMUKY . TEMI0eMKOCTb.

10. AnnabatHsbiit npouecc. Ypasuenue [lyaccona.

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

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

13. YpaBHEHHE COCTOSIHUS peasibHOTO Ta3a. Cuiibl B3aUMOJICHCTBUS MEXIY MOJIEKYJIaMU peajlbHOTO rasa.
BuyTtpennss sHeprus peanbHoro raza. Kongencamnus u obpazoBanue rpynn Mosekyn. Jddext Ixoymns-
TomcoHa.

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

15. AHrapMoHHMUYECKUN OCHMIUIATOP. JIMHENHBIN OCHMILIATOP C 3aTyXaHUEM.

16. BeiHyxaeHHble KoJebaHMs OCIMIIISATOpa NP nepuoaudeckoM BozaeiictBun. Pesonanc. [lapamerpuye-
ckue kojeOaHus U aBTokosnebanus . CliokeHHe rapMOHUYECKUX KOJeOaHUi 0IMHAKOBOM YaCTOTHI.

17. Ilpunuun unepuuu. IlpeoOpazoBanus 'anunes. Iloctynarsr CTO. IlpeobpazoBanus Jlopenua. Cuen-
CTBHS U3 IIpeoOpazoBanuii Jlopenma.

2-ii cemecTp

1 DnektpocraTrka. 3aKOH COXpaHEHUs 3JEKTpudeckoro 3apsaa. 3akoH Kynona. HanpsokeHHOCTB
anekTpuueckoro nois. [lotok BekTopa HanpspkeHHOCTH. Teopema Octporpaackoro -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. [lonspuzanus AU3IEKTPUKOB.

18



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

3. Bektop mosspuzanuu 1 €ro cBsi3b ¢ MOBEPXHOCTHOM MIOTHOCTHIO MOJSPU3ALMOHHBIX 3apsi/I0B.
HanpsixeHHOCTh TONIsI BHYTpU JauanekTpuka. Teopema Octporpajckoro - ['aycca uist AM3JIEKTPUKOB.
BekTop 3nekTpocTaTHYecKo MHAYKIMH. Y CIOBUS HA IPaHULE pasjena JABYX AUAJIEKTPUKOB. Beruucie-
HUE HAIPSYKEHHOCTH TOJISl B JUAJIEKTPUKE.

4. IIpoBOJTHUKH B DJIEKTPOCTATUYECKOM I0JI€. DJIEKTPOEMKOCTh YEAMHEHHOIO IpoBOoAHMKA. KoH-
neHcatopbl. IlpuMepbl BbIUMCIEHUS €MKOCTH. DHEPrus 3apsHDKEHHOrO MPOBOAHHMKA U KOHJEHCATOpA.
DHeprus AEKTPOCcTaTuyecKoro nosst. O0beMHast INIOTHOCTh SHEPTUU.

5. IloCTOSIHHBIN 3JEKTPUUECKUN TOK, €r0 XapaKTEPUCTUKH M YCJIOBUS CYILECTBOBAHUS. 3aKOHBI
Owma u Jlxoyns - Jlenua B muddepenumansaoi popme. O600meHHbIi 3akoH OMa B HHTErPaIbHOM (op-
Me. Pa3HOCTb OTEHIMAIIOB, AIEKTPOABIIKYILAS CUjla, HAIIPSDKEHUE.

6. Knnaccuueckas aiekTpoHHast Teopust MeTaiuioB. BeiBoa 3akoHoB OMa u Jlxxoyis - JleHua u3 sinek-
TPOHHBIX MpejacTaBieHuil. CBepXmpoBoauMOCcTh. PaboTa BbIXOAa 3MEKTPOHOB M3 MeTauia. TepMolnieK-
TPOHHAs! YMUCCHUSL.

7. MaruutHoe nose. 3akoH Amrnepa. Bektop MarHUTHON MHAYKUMU. MarHuTHOE 1oJie ToKa. 3aKoH
buo - Caapa - Jlaruiaca u npuMeHEHHE K pacyeTy MarHUTHOrO 1oJjsi. MarHuTHOE 1oJie IpsIMOro U Kpy-
TOBOI'0 TOKOB. 3aKOH MOJHOr0 TOKAa JJIi MarHUTHOIO IOJIA B BAKYyME U €ro MPUMEHEHHE K pacyeTy Io-
JIel TOpOouJa U JJIMHHOTO COJICHOUAA.

8. JleiicTBre MarHMTHOTO TOJIS Ha TOK W Ha JaBMxkymwiics 3apsn. Cwia Jlopenna. Dddexr Xommna.
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-
KOCLICTJICHUE. SIBIIeHUE 3JIeKTpOMarHuTHOM MHAYKIMK. 3akoH Jlenna. 3akon dapanes - MakcBenia T ero
BBIBOJI. 3apsij, UHAYIIUPOBAHHBIN MPH SBJICHUU JICKTPOMATHUTHON UHIAYKIUH.

10. SBnenne camouHaykuuud. MHAYKTUBHOCTH. PacueT MHIYKTMBHOCTH aJisi TOopouja. SIBieHue
B3aMMHON MHAYKUIWHU. B3anMHas MHIYKTUBHOCTh U TOPOUAA. DHEPrus MarHUTHOro mnojs. OO0beMHas
MJIOTHOCTh SHEPTHH.

11. MarautHoe nosie B BeuecTse. MUKpO - U MaKpOoTOKH. BekTop HAMarHM4eHHOCTH. 3aKOH MOJ-
HOTO TOKa JJIi MarHUTHOTO MOJsl B BellecTBe. HanpspkeHHOCTh MarHUTHOTO 1oJIsl. M30TpornHble MarHe-
TuKU. OTHOCUTENbHASI MAarHUTHAS TPOHUILIAEMOCTh. Y CIIOBUS Ha IPaHULIE Pa3zeia JBYX MarHeTUKOB.

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

13. Homensnl. Touka Kropu. CrimHOBast mpupoaa ¢eppomMarHeTn3ma. IICKTPUICCKHA KoIeOaTelb-
HBI KOHTYp. duddepennnansuoe ypaBHEHHE 3aTyXalOMNUX AJIEKTPOMArHUTHBIX KOJIEOAHUN M €ro pellie-
Hue. Jlorapudmuueckuii 1ekpeMeHT U KodpPuimeHT 3aryxanus. [ apMOHHUECKHE DJIEKTPOMAarHUTHBIC
KoJe0aHusl.

14. BeIiHy)KICHHBIE DJIEKTPOMArHUTHBIE KONleOaHus. AMITTUTYAA U (ha3a BBIHYKIESHHBIX KOJIEOaHMIA.
Pe3onanc. O6mas xapakrepuctuka Teopun Makcpema. [lepBoe ypaBHeHne MakcBelia B MHTETpalbHOU
¢dopme. Tok cmenienus. Bropoe ypaBuenue Maxkcpernia.

15. TonHas cuctema ypaBHeHUI MakcBela s 2IeKTPOMarHuTHOTO Mo, Y paBHeHUs: MakcBena
B nuddepennmansHoit popme. [lonHas cucrema ypaBHeHuil Makcsemia B auddepeHuuanbsHoi popme.
DneKTpOMarHuTHbIE BOJHBI U UX CBOMCTBA.

16. DnekTpoMarHuTHBIE BOJIHBI M OMBITHI [ 'epia. Bubpatop u pezonarop. BomHoBas 30Ha. DHeprust
ANEeKTpOMarHUTHbIX BOJH. [lotok snepruu. Bextop Ymosa - Iloittunra. OtkpbeiTue paauo Ilomosbim.
[Ipunuun paanocsszu. Pactipoctpanenue paanoBosiH. Paguonokanus.

3-i cemecTp

1. Ontuka. Pa3ButHe npenctaBieHuii o mpupoje csera. Marepdepennus csera. KorepeHTHOCTD 1
MOHOXpOMaTUYHOCTh. CriocoObl HaOMOIeHNs UHTEPPEPEHITUN cBeTa. PacueT nHTEhEepEeHIIMOHHON 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. [lonsitue o romorpaduu.
Hucnepcus cBeTa. DIEKTpOHHAs TEOpUs Aucniepcuu. PaccessHue, nornoieHue cBera.

4. IMonspu3zanusi >IEKTPOMAarHUTHBIX BOJIH. JIMHEHHOE M LHUPKYISIPHOE COCTOSHUE TMOJSPU3ALINU.
HenonsipuzoBaHHOE 3JIEKTPOMArHUTHOE M3iyyeHue. CrnocoObl MoJIydeHUs NOJSPU30BAHHOIO 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. Ou3nyuecKkrue OCHOBBI KBAHTOBOM MexaHWKH. [IpuHIMI HEeompeae-
JeHHOCTH. KopIyCKynsipHO-BOJIHOBOM 1yan3M.

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

9. Crammonapnslie cocrosiuusl. Y pasHenue Llpeaunrepa asis cTallMOHAPHBIX COCTOSHUM.

10./IBmxenue cBoOoHOM yacTuibl. [loTeHnanbHbi 6apbep. TyHHENBHBIH 3D deKT.

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

12 Tlornomenure, CIOHTAaHHOE U BBIHY)KJIEHHOE M3NydeHus. ONTHYecKre KBAaHTOBbIE T€HEPATOPHI.

13.KBanroBsie cratuctukun ®epmu-/Iupaka u boze-DiiHmreliHa. DIEKTPOHHBIM ra3 B MeTajlax.
TennoeMkocTh TBEpAbIX T€JI. 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 COCTOSIHUSAMU. SInepHble peakiuu. LlenHas peakiust neiaeHus.

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

1-it cemecTp

1. Yro Takoe BekTOp nepemenieHus? Beerna au Moaysb BEKTOpa NEpEeMEICHHs 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 COXpaHEHMsI UMITyJibca? B Kakux cuctemMax OH BBIIIOJIHAETCS?

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 COXpaHEHUS MEXaHUYeCKOH 3Hepruu. /|y Kakux CUCTeM OH BBINIOIHSAET-
cs?

14. Yem orimnuaercs aOCOMIOTHO YIIPYTHH yaap oT abCOIOTHO HEYIPYTroro?

15. Uto Takoe MOMEHT UHEPIUHU TeJa?

16. Chopmynupyiite u nosicaute Teopemy LlTeitHepa.

17. YTo Ha3bpIBa€TCSI MOMEHTOM CHJIbI OTHOCUTENBHO ocu? Kak onpenensercs HanpaBieHUEe MOMEHTA
CUJIBI?

18. ChopmynupyiTe 3aKOH TMHAMHUKH BPaIIaTeIbHOTO JTBU)KEHUS TBEPIOTO Tea.
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19.YT1o Takoe MOMEHT UMITYyJIbCa MaTepHaIbHON TOUKHU? TBepaoro tena? Kak onpenensercs HanpaB-
JIEHUE BEKTOpAa MOMEHTA UMITyjbca?

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

21. B yeM oTiinuuMe Beca Tea OT CUJIBbI TSHKECTU?

22. B ueM 3aKi04aroTCsl OCHOBHBIE MOCTYJIATHI CIIEHUATIbHON TEOPUU OTHOCUTEIBHOCTH?

23. 3anumure T MPOKOMMEHTHUpYITe npeodpazoBanus Jlopenna. [Ipu kakux yclIoBUSX OHU MEPEXO-
IAT B TipeoOpazoBanus [ anwies?

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

25. B der 3axir04aeTcsi MOJIEKYJIIPHO-KMHETUYECKOE TOJIKOBAHUE JaBJIeHUs ra3a?

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

27. Hadepture rpaduk pactpeaeieHust MOJISKYIT 10 CKOPOCTSIM.

28. Kak onpenensiercs Haubosee BeposiTHAasE CKOPOCTh ABMKEHUS MOJIeKyn? CpenHsis CKOPOCTh?

29. OT KaKux MmapamMeTpoB 3aBUCUT CPEHSS AJIMHA CBOOOHOrO podera MoieKy?

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

31. Chopmynupyiite 3akoHbl Pypre, Guka, HproToHA.

32. B ueM cyTb 3akoHa bonbiiMaHa 0 paBHOMEPHOM paclpeeIeHUH YHEPTHH 110 CTETIEHAM CBOOOIbI?

33. Yto Takoe BHYTPEHHSsI SHEPIUs HieaabHOro raza? B pe3ynbTare Kakux IpoLeccOB MOXKET U3Me-
HATHCS BHYTPEHHSSI DHEPTHSI CUCTEMBI?

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

35. Uemy paBHa pabota n300apHOro pacmupenus 1 Mojb HaeanbHOro ra3a npu HarpeBanuu Ha 1K?

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

37. I'a3 nmepexouT U3 cOoCTOsIHUS | B cocTosHUE 2 B pe3ysbTaTe CIeAYIOIIUX Ipoleccos: 1) uzorep-
MHYECKOro; 2) n300apHoro; 3) u3oxopHoro. 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 ainadaTHoM paclIMpeHun?

39. Bo3MoxeH i TIpoliecc, TPy KOTOPOM TEIIOTa, B3sTask OT HArpeBaTelis, MOJHOCThIO TIpeodpasy-
ercs B pabory?

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

41. HaiiTe moHsATUE SHTPONMU (ONpEIENICHUE, €AUHUIIA U3MEPEHHUs, MaTEMaTUUECKOE BbIpaKEHHE
SHTPONUH JIJISl PA3TUYHBIX MTPOIIECCOB).

42. N300pasute 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. Yro Takoe konebanusi? CBoOoaHble kosnebanus? ['apmonnueckue konedanus? Ilepuoanueckue
npoueccsl?

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

48. Yto Ha3pIBaeTCs rapMOHUYECKUM oclIsATOpoM? [IpyxuHHBIM MassTHUKOM? PU3NYeCKUM? Ma-
TeMaTU4eCKUM?

49. TIlpuBenute GOpMYIBI sl IEPUOJIOB KOJIEOAaHUN MAaTEMAaTHYECKOTO, IPYKUHHOTO U (PU3UUECKOTO
MasITHHKOB.

50. Uto Takoe npuBeAeHHAS JUIMHA (DU3HMUECKOTO MAsITHHKA?

51. 3anummuTe 1 npoaHanu3upyite auddepeHIuaIbHoe ypaBHEHHE CBOOOHBIX TAPMOHHYECKUX KO-
nebaHui.

52. KakoBa TpaeKkTOpHsi TOYKH, YYaCTBYIOIIECH OJTHOBPEMEHHO B JIByX B3aUMHO MEPHEHIUKYISIPHBIX
KoJIe0aHUAX ¢ OJTMHAKOBBIMHU nepuoaamu? Kak nmosnyuaercs okpyxnocts? [psmasn?

53. Tlo kakOoMy 3aKOHY U3MEHSIETCSl aMIUTUTY/1a 3aTyXalonuX KojaeOanuii?
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2-ii cemecTp

1. ChopmynupyiiTe ycioBUs MPUMEHUMOCTH 3akoHa KyrmoHa mis onpeneneHus CUiIbl B3aUMOJCH-
CTBUS JIBYX 3apsiKEHHBIX TEJ.

2. [aiiTe onpeneseHrne HAMPs>KEHHOCTH AJIEKTPUYECKOTO MOJIS.

3. ChopmynupyiiTe MPUHIUI CYTIEPIIOZUIIUU IIEKTPOCTATUICCKHIX TOJICH.

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

5. 3anummTe BhIpaXXEHUE ISl padOThl, COBEPIIAEMON CUJIaMH 3JIEKTPOCTATUYECKOTO TOJI 0 Mepe-
MEIICHUIO TOYEYHOTO 3JIEKTPUUYECKOTO 3apsiia.

6. JlaiiTe onpezeneHue NOTEHIMAIA U Pa3HOCTU MOTEHIUAJIOB 3JIEKTPOCTaTUYECKOTO MOJIS.

7. YTo Ha3BIBAIOT MOTOKOM BEKTOpPa HAIIPSKEHHOCTH AJIEKTPOCTATUYECKOTO MOJIS?

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

9. Kak nporcxoauT nosipu3aliysl IU3JIeKTPUKOB C TOJSPHBIMU M HETIOJIAPHBIMU MOJIEKyJIaMu?

10. Kakue pu3ndeckne BeTMYUHBI KOJUIECTBEHHO XapaKTEPU3YIOT MOJISIPU3AUIO JUICKTPUKOB?

11. Kak Hanuuue IUANEKTPUKA BIUSET HA HAMIPSKEHHOCTD AJEKTPOCTATUYECKOTO MO ?

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

13. Kakas cuctema npOBOJHUKOB HA3bIBAETCSI KOHJAEHCATOPOM?

14. Yto Ha3bIBaeTCA JIEKTPOEMKOCTBIO KOHJIeHCaTopa?

15. Kak paccuntarh SHEpruio 3apsHyKEHHOr0 KOHeHcaTopa?

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

17.3anummre 3akoH OMa i1 yyacTka uenu, coaepxartuero 1C.

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

19. HaiiTe onpeaeneHre MarHUTHOM MHIYKIUU.

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

21. HanumunTe 3aK0H MOJIHOTO TOKA.

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

23. B ueM 3akirodaercs SBJICHUE 3JIEKTPOMAarHUTHON MHIYKIUH.

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

25. Hanumure Beipaxkenue g DJC smeKTpoMarHuTHOM WHIYKITMU, BO3HUKAIOIIEH B MPOBOJHUKE
MIpU ABUKEHUU €r0 B MATHUTHOM TIOJIE.

26. Hanumure ypaBHEHUE, CBA3BIBAIOIIEE ITUPKYIISIIHNIO HAMPSX)KEHHOCTH BUXPEBOTO AJIEKTPUUECKOTO
OJISI C UHAYKIIMEH MarHUTHOTO TOJISI.

27. B et 3aKiro4aeTcs siBJICHUE CAMOMHIAYKIUN?

28. Urto Ha3pIBaeTCsi 00BEMHON TIOTHOCTHIO SHEPTUU MAarHUTHOTO mois? Hamummre Gopmyny s
onpeseneHus 00beMHON TIJIOTHOCTH YHEPTUNA MarHUTHOTO TIOJISL.

29. aiiTe onpeneneHne HaMarHU4€HHOCTH.

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

31. ChopmynupyiiTe 3aKOH MOTHOTO TOKA JIJII MArHUTHOTO TIOJISI B BEIIIECTBE.

32. Kakue Tunbsl MarHeTUKOB U3BECTHBI? UeM OHU OTIIMYAIOTCS?

33. Yem 00ycIOBICHBI MarHUTHBIE CBOMCTBA aTOMOB?

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

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. Onummure MeXaHU3M BO3HHKHOBEHHSI COOCTBEHHBIX TAPMOHHUYECKUX KOJIeOaHUI B Kojebarenb-
HOM KOHTYpe.
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39. Kak 3aBUCHUT OT BpEMEHHU aMILTUTY/1a 3aTyXaloMUX KOJeOaHmii?

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

41. Yro Ha3pIBaeTCS JIOTAPHUPMHUUECKIM JEKPEMEHTOM 3aTyXaHUs?

42. N3o0pa3ute cxeMy dJEKTPUUIECKOM IEMH KOJaeOaTeIbHOI0 KOHTYpA.

43. B uem 3akirovaeTcs sSiBIICHUE pe30HaHCa B KoJebaTeIbHOM KOHTYpe?

44. Y10 Ha3bIBAETCS «TOKOM CMEUICHUS»?

45. Kakoe 1noJjie Ha3bpIBaeTCs AEKTPOMarHUTHbIM?

46. Hanuiure ypaBHEHUE IIJIOCKOU SJIEKTPOMArHMTHON BOJIHBI.

47. ChopmynupyiiTe OCHOBHBIE CBOMCTBA 3JIEKTPOMATHUTHBIX BOJIH.

48. B uem 3akmrouaercs puznueckuil cMbica BekTopa YmoBa-IloitnTunara? Yemy o paBeH?

3-ii cemecTp

1. Yem otnmuaeTcs aOCOTIOTHBIN MOKa3aTeb MPEIOMIICHHS OT OTHOCHTENbHOT0? B yeM nux ¢uznde-
CKUU CMBICT, KAaK OHH CBSI3aHBI MEX]Ly COO0M?

2. B 4eMm 3axmrouaercs sIBJIGHHE MOJHOTO BHYTPEHHETO oTpaxkeHusa? Kakue ycioBusi HEOOXOAUMBI
JUIs HaOJIr0IeHus ToNTHOTO oTpaxxeHus? Kakas cpena Ha3pIBaeTCs ONTHUECKU OOJiee MIIOTHOM?

3. ITlomyunTe BBIpa)XKEHUE IS IPEIEIBHOTO YIila MOJHOTO OTPasKEHHUS.

4. B yem 3akiioyaercs siBICHUE qucepcuu cBeta? UeM oTInvaeTcs HopMaabHas JUCIEPCUsl OT aHO-
ManpHOU? [losicHuTe ¢ moMoIIbIo rpaduka.

5. Kakoii cBeT Ha3bIBaeTCSI MOHOXPOMATUYECKUM, a Kakoil crokHbiM? [IpuBenute npumepsl. O0bsic-
HUTE pa3ilo’keHue O0eIoro cBeTa B CTEKISIHHON IpU3Me.

6. Kakue BoJHBI Ha3bIBAIOTCS KOTepeHTHBIMU? OOBsACHUTE CIIOCOOBI OTYUYEHUSI KOTEPEHTHBIX BOJIH.

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

8. CchopmynupyiiTe U 3aMUIINTE YCIOBUS MAKCHMYMOB 1 MUHUMYMOB HUHTEp(hEpEeHLINH.

9. Kakoii cBeT Ha3bIBaeTCs MOHOXPOMAaTHYECKUM, a Kakoil cioxHbeiM? IlpuBenure npumepsl. Uem
OTJIMYaeTcs UHTeppepeHIIMOHHAas KapTHHA JJIs TOTO U APYroro?

10. Kak nonyuatorcs konbia Hetorona? Hapucyiite xox mydeil, 3anuiinTe BbIpa)KeHHUE Ui pa3HO-
cTH xoJa 3Tux jaydei. [louemy konbna HeloToHa OTHOCATCA K MHTEPPEPEHIMOHHBIM MOJO0CaM PaBHOM
TOJIIUHBI?

11. Kak Haiitu panuycsl koneny HproToHa B oTpak€HHOM M npoxojsuieM ceere? B kakom mopsiake
OyIyT uepenoBaThCs KOIbIa IPH OCBEIIEHUH YCTAaHOBKU O€JIBIM CBETOM?

12. Kakue BOJHBI Ha3bIBalOTCA KOrepeHTHBIMU? OOBACHUTE CHOCOOBI MOJYYEHUs] 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 nudppakiuonnas pemerka? [lepuox pemerku? Kakue ObIBaIOT pEIIETKH, s UETO OHU
HCTIOJIB3YIOTCA?

15. BanumuTe ycnoBue MakcumMyMa s perietku. [lokaxkute Ha pucyHKe yroi AuQpakiuu U pas-
HOCTb XOJ[a JTy4YEH.

16. Kakoii cBeT Ha3pIBacTCd MOHOXPOMAaTHUECKHUM, a Kakoi cioxHbIM? [IpuBenure nmpumepsl. Onu-
muTe JUGPaKIMOHHYIO KapTUHY ISl TOTO U Ipyroro?

17. B uem coctosT ocoOeHHOCTH u3iaydeHus jazepa? [loueMy oH HCIONB3yeTcs JUIsl HOJTYyUYEeHUs TH-
(bpakMOHHON KapTHUHBI?

18. Yem oTiMUaeTCsl €CTECTBEHHBIM CBET OT MOJApU30BaHHOr0? I10JIHOCTBIO MOJSAPU30BAHHBIN OT
YaCTUYHO Nossipu3oBaHHOr0? Kakue ectb BUbI MOJApU3ALUAN?

19. Yto Takoe monspuzarop? OOBICHUTE €ro AeicTBHE Ha CBET. UTO MOXKHO UCIOJIB30BaTh B Kaue-
CTBE MOJIIpHU3aTOpa, MoYemMy?

20. 3anummTe 3akoH Manioca A OJHOTO M JBYX IOJIApU3aTOpoB. B kakoM ciyyae cBeT HE OyAeT
BBIXOJMTDH U3 CUCTEMBI ABYX MOJISPU3ATOPOB?
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21. Chopmymupyiite 3akoH bprocrepa, 00bSICHUTE 0OCOOCHHOCTH TOJIIPU3AIMH OTPAXKEHHOTO U TIpe-
JIOMJICHHOTO JIy4EeH.

22. B 4em cocTouT sIBJICHHE JIBOWHOrO JydenpenomieHuss? OObSICHUTE CBOWCTBA U TOJIIPU3AIUIO
OOBIKHOBEHHOT'O M HEOOBIKHOBEHHOTO JTy4deil. UTo Takoe onTuyeckas ocb Kpucrasia?

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

24. B gem 3axmrouaetcs sBiaeHue Gororddexra? Hazosure Buasl hotodddekra, naite UM xapakre-
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 o0bsicuun siBneHue ¢otorddekra? 3anummure ypaBHeHue DifHiuTeiiHa. Kak u3
ATOr0 YpaBHEHUS HAUTHU KpacHYIO TpaHully porodddexra?

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

29. Yto Ha3bIBaeTCs BOJBTAMIIEPHON XapakTepucTukon ¢otornementa? Hapucyiite ee u moscHure.
UYro Takoe TOK HachllieHua? YTo Takoe 3aepKUBarollee HapsKEHHE, KaK €ro MOXHO HauTu?

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

31. Yto Ha3bIBaeTCs SHEPreTHUEcKOor cBeTuMocThio? McmyckarenbHol crocoOHocThi0 Tena? Kak
OHHU CBSA3aHbI?

32. Yrto Ha3bIBaeTCs MOIJIOIIATENLHONW CIOCOOHOCThIO Tena? Kakue Tena Ha3bIBAlOTCS aOCOJIFOTHO
yepHbiMu? [IpuBeauTe nmpuMepsl.

33. ChopmynupyiiTe U 3aIUIINTE OCHOBHbIE 3aKOHBI TersioBoro usnyudenus (Kupxroda, Credana-
bonsiimana, Buna).

34. IToscHuTE C MOMOIIBIO TpaduKa 3aBUCUMOCTh JUIMHBI BOJHBI U3JIy4EHHs OT TeMIIEpPaTyphl U3ITy-
YaroIlero Tena.

35. Ha ocHOBe KakMX MpeaCTaBI€HUI MOXKHO OOBSCHUTH 3aKOHBI TeMIoBOro uanyueHus? Chopmy-
JTUpYyiiTe KBaHTOBYIO Tunote3y Ilnanka. UTo Takoe KBaHT M3ydeHUs, KaK HallTH 3Hepruto kBanra? Yemy
paBHa noctosinHas [1nanka? [IpuBenennas nocrosinuas [lnanka?

36. O0OBsCHUTE YCTPONCTBO U IPUHLIKI Pa0OTHI MUpOMETpa. J[j1s1 uero uCoab3yroTCss TUPOMETPHI?

Bonpocsl 1o 3aKperieHnio TeOpeTUIeCKUX 3HaHUM, YMEHUH U MPaKTUYECKUX HAaBBIKOB, MPEAY-
CMOTPEHHBIX KOMITETCHIIUSMHU (BOIPOCHI K IK3aMEHY)
1-it cemecTp
IepBbIif U BTOPOIl BOMPOC B HK3aMEHAIIMOHHOM OMJIeTe CTyJeHTa — BOIIPOC IO JIEKIIMOHHOMY Mate-
puany (Bompochl 1-30). TpeTuit u 4eTBepTHIA BONIPOC — 3a/ada, OJM3Kast K pa30upaeMbIM Ha MpPaKTHUE-
CKHUX 3aHSATHSX U B ITPOIECCE BBIMOJIHEHHS pacyeTHO-rpadudeckux padboT (Bompock 31- 55).
1. Ilpenmet u cTpykTypa ¢uszuku. Metos pusndeckoro uccienoanms. ®u3nueckre OCHOBBI 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 yactuil. L{eHTp nHEpunn. 3aKOH COXpaHEHUs UMITYJIbCA.
5. Pabota. MomHocTh. MexaHuveckasi YHEprus. 3aKOH COXPAaHCHHMs MEXaHWYECKOW  dHep-
TUH.
6.JluccunaTuBHbBIE CUJIBI. 3AKOHBI COXPAHEHUS U IPUHIIUIIBI CHAMMETPHH.
7. Kunemaruka 1 quHaMuKa abCOJIOTHO TBEPAOro Teja. BpaiieHue TBEpIOro Tesa OTHOCUTENBHO
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 ¢pu3nKa 1 TEPMOAUHAMHIKA. METOAbI ONMCAHUS MAaKPOCKOTIMYECKHX CHCTEM.

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

12. OnsiT HTepua. Pacnpenenenne Maxkcsemnna. Pacnipenenenue bonpimMana.

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

14. CpenHee 4yuCIIO CTONKHOBEHUM B ceKyHAy. CpelHsst JyIMHa CBOOOIHOTO TPOOeTa MOJIEKYIL.

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

16. TeruoBble mporiecchl. PaboTta u Temora.

17. IlepBoe Hauano TEpMOAMHAMUKH. TENI0EMKOCTb.

18. Annabarnslii npouecc. YpaBHenue Ilyaccona.

19. Hukuel. TernoBbie mammabl. KIT/T.

20. OuTponus. CTaTUCTUYECKOE UCTOJIKOBAHUE SHTPOIIHH.

21. Bropoe u TpeTbe Hauaja TEPMOJIUHAMUKH.

22. YpaBHEHHUE COCTOSIHUS peanbHOro ra3a. CHiibl B3aUMOJICHCTBUS MEX]Ty MOJIEKYJIaMU pPeagbHOTO
rasa.

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

24. Konebanus. CoOcTBeHHBIE KOeOaHusl. ' apMOHUYECKHI OCIIMILISTOP.

25. Maremaruyeckuil MasiTHUK. DHEPrusi IpyU FapMOHUUYECKUX KOJICOaHUSIX.

26. AHrapMOHUYECKUI OCIMILIATOP. JIMHEHHBINA OCIUIUIATOP 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 uaepuuu. Ipeodpazosanus [Mamunes. [Toctynarer CTO.

30. IIpeoOpazoBanus Jlopenma. CnenctBus u3 nmpeodpazoBanuii Jlopeniia.

31. Yactuia Bpaiiaercs BOKPYT OCH, 3aMEJUISISICh C YIJIOBBIM YCKOPEHHUEM € TPOMOPIIMOHATEHBIM
o™, rje o - yrioBas ckopocTh, m<1. HaifTu cpeaHIo0 yrioBylo cKOpOCTh YacTHUIIBI 32 BpEMs BPalIEHHS,
€CJIM HauaJbHas yIioBas CKOPOCTb.

32. JluHeiHass CKOPOCTh TOUEK 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
yepes t = 1,0 ¢ mociie Havana ABM>KEHUS MOJIHOE yeKopeHue nucka a = 0,29 M/c?.

34. Karep maccoit m = 2 T ¢ asurarenem MomHOcThi0o N=50 kBT pa3BuBaeT MakCUMaIbHYIO CKO-
POCTh Vmax= 25 M/c. OnpenenuTs BpeMs I, 6 TedeHHUE KOTOPOTO KaTep MOCIE BBIKIIOUEHUS IBUTATEIS 110-
TepsieT MOJIOBUHY CBOEU CKOPOCTHU. [IpUHATH, YTO cuUla COMPOTUBIICHUS JIBHXKEHHUIO KaTepa U3MEHSETCs
MIPOIMOPLIMOHAIIBHO KBAJpaTy CKOPOCTH.

35. Cocyn ¢ )KUIKOCTBIO 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, JISKAIIUX Ha paccTossHuu I = 5,0 cM oT ocu Bpamenus? KakoBa opma moBepXHOCTH BOPOHKHU?

36. ABTOMOOMJIb HaYMHAET JIBHKCHHE C IOCTOSHHBIM TaHTCHIIMAIBHBIM yCKOpeHueM a, = 0,50
M/c? 110 TOPH30HTAIBHOI 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 CKOJIbKEHUS?

37. B3pbIB pa3znenseT kameHb Ha Tpu yacTh. Kycku maccamu mp = 1,0 kr u my = 2,0 KT co CKOpo-
crsiMu Vi = 12 m/c u Vo = 8,0 M/c moneTenu moj mpsMbIM YIJIOM ApYT K apyry. KakoBa macca TpeTbero
KyCKa, €CIIi ero CKopocTh V3 = 40 m/c?
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38. Ha xene3HogopoxHoii miatdhopme ycTaHOBIEHO opyaue. Macca minatdopMsl ¢ opyauem M=
1,5:10 kr. Opyaue crpensier BBepx noa yriaom o = 30° B HanpasieHuH nyTu. C Kakoil CKOPOCTBIO MTOKa-
TtuTCs matdopma, eciu Macca cHapsiza m = 20 Kr, a cKopocTb - V = 600 m/c.

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

40. Teno Maccoil m CTaJKHBAETCS C TOPH3OHTAILHOM HPY:KHHOMU, KECTKOCTH KOTOpPOM paBHa K,
Maccoil IpyKUHBI MOKHO TpeHeOpeyb. Teno cxkuMaeT NpyKMHY Ha BETHUUHY S, cuuTas ot e€ Heaedop-
MHUPOBAHHOTO ToJiokeHus. [Ipunumas ko3phUIUEHT TpeHUsT MEKIY TEIOM U TOPU30HTAIbHON MOBEpPX-
HOCTBIO, 110 KOTOPOM OHO JIBUYKETCSl, PABHBIM |1, ONIPEAEIUTh 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 COTIPOTUBIIEHUS TPYHTA, €CIIU B Pe3yJibTaTe a0COJIFOTHO HEYIIPYIOro yapa cBasi yXOIuT 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, LIEJTUKOM 3aiiMET BEepTUKAIBHOE IMOJIOXKe-
Hue. Tpenuem npenedpeysb.

43. Ha ropu30oHTaJIbHYIO OCh Haca)XE€Hbl MAaXOBUK M NErKUil MIKUB paguycoMm I = 5,0 cm. Ha mikuB
HaMOTaH HEBECOMBIN U HEPACTSKUMBIH IIHYp, K KOTOPOMY IpuBsi3aH rpy3 Maccoi m = 0,40 kr. Omycka-
SCb PAaBHOYCKOPEHHO, rpy3 mpomén myts S = 1,8 M 3a Bpems t = 3,0 c¢. Onpenenutb MOMEHT UHEPIUU
MaxoBHKa. Maccy IMIKMBa CYUTATh MIPEHEOPEIKUMO MaJIOM.

44. JIBa Tena, Macchel KOTOpbIX my = 0,25 kr u my = 0,15 KT, CBA3aHBI HUTHIO, IEPEOPOILICHHON Ue-
pe3 0ok maccoit m = 0,20 Kr, paBHOMEPHO pacrpeaesieHHou mo 0001y. C KaKuM yCKOPEHUEM JIBHKYTCS
TeJa U KaKOBBl CHJIbI HATSDKEHUSI HUTU 10 00e cTopoHbl 610ka? KoapduuueHt TpeHus tena o noBepx-
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 kojaedanus B HeKoTopol cpene. Jlorapudmuueckuii gexkpemeHT 3atyxanus 0 = 0,004.
Onpenenuts yncino N MOIHBIX KOJEOAHUH, KOTOPbIE JOJKHA COBEPIIUTH IMPs, YTOOBI aMIUIUTY/a KOJe-
OaHMi yMEHBIIMIIACH B 7 = 2 pa3a. 3a Kakoe Bpemsi t mpou30iIeT 3T0 yMeHblleHue?

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

47. CKoabKO MOJIEKYN pTyTH coaepxurcs B 1,0 M BO3/yXa B IIOMEIIECHUH, 3apa)KEHHOM 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 cocyie ¢ BHyTpeHHUM guametpoM d = 0,2m Haxomutces 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 OJHOM MOJIEKYJIbl U BHYTPEHHIOIO SHEPTHUIO ra3a JJjisl HallIeHHOM TeMIieparypsbl.

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 PaCIHpeeTCHUs] MOJIEKYJ HUJICAIbHOTO ra3a Mo CKOpo-
CTSIM, HalauTe (QYyHKIMIO pacrlpeneieHuss MOJEKYJ HICAIbHOTO ra3a 1Mo KHHETHUYECKHM SHEeprusM E.
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 TPEHHS Ha KaK-
IbIi KBaAPATHBIM METP KPBILIHU [10€3/a, BO3HUKAIOUIYIO BCJIECICTBUE PA3JIMUUSA CKOPOCTEN B CIOSIX BO31Y-
Xa B HamnpaBJICHUH, MEPHIECHANKYIIPHOM IIOCKOCTU KPBILIN, IPU OTCYTCTBUM BUXPEBBIX M JPYTUX €rO
IBIKEHUH. PaccTosiHue oT Kpbliy moesnaa 1o nmoBepxHocTd ToHHens 1,0 M. Koaddunment BHyTpeHHETO
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 mwimHIpe 1o MOPIIHEM HaXOIuTcs Bojopoa maccod M = 0,02 xr mpu Temneparype T1 =
300 K. Bogopoa Hauan pacmmpsThCs aanadaTHO, YBEITUYHUB CBOM 00BEM B IATH pa3, a 3aTeM ObLI CHKAT
M30TEPMHUUYECKH, TPUUYEM 00bEM yMEHbIIWICS B MATh pa3. Halitu Temnepatypy T2 B kKoHIe aanabaTHOTO
pacmupenus u paboTy, COBEpIICHHYIO ra3oM. M300pa3uth mpoiiecc rpaduvaecK.

55. Cocyz ¢ )KHIKOCTBIO BPAIIae€TCsl BOKPYT BEPTUKAIBLHOM ocH, nenas N = 2,0 06/c. [ToBepxHOCTH
KUJKOCTH MUMEET BUJ BOPOHKH. Uemy paBeH yroy HakJIOHa o MOBEPXHOCTH YKUJIKOCTH K TOPU3OHTY B
TOYKaX, JIeKaIUX Ha pacctossHuu I = 5,0 cMm oT ocu BpamieHusi? Kakosa hopMa moBepXHOCTH BOPOHKHU?

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

34). Bropoii Bonpoc — 3aj1aua, O6au3Kas K pa3dupaeMblM Ha MPAKTUUYECKUX 3aHATUSX U B IPOLIECCE BBI-
MOJIHCHHUS pacdyeTHO-Tpaduueckux padbot (Borpocs! 35- 58).

|. B3aumopeiictBue snekTpuueckux 3apsanoB. 3akoH Kymona. IloHsATHE 3JI€KTpUYECKOro MOJI.
HanpsikeHHOCTD 10JIs TOYEYHOr o 3apsija.

2.IIpuHIMn cyneprno3uuuu eKTpudeckux nojiel. IlnotHocTs anekrpuyeckoro 3apsaa. Ilone Oec-
KOHEYHO JJIMHHOW PaBHOMEPHO 3apsSKECHHON HUTH.

3.IloToK BekTOpa HaNPsHKEHHOCTH AneKTpuueckoro nois. Teopema Octporpanckoro-I'aycca B Ba-
KyyMe€ U €€ IPUMEHEHHUE JUIs pacueTa Mosiell paBHOMEPHO 3apsHKEHHON OECKOHEYHOM MII0CKOCTH, 1Iapa.

4.Pabota B snekTpocraTuueckoM moje. PasHocTs moreHinuanoB. CBs3p MEXAY MOTEHLIUAIOM U
HaNpsHKEHHOCTHI0. DKBUIIOTEHIIMAJIbHBIE TOBEpXHOCTH. [oTeHIIMa nosst ToueyHoro 3apsja.

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

6.[loTeHunan u HanPsSKEHHOCTD MOJIS JUMOJSL.

7.1lonspusanus TUAIEKTPUKOB. THUIIBI IUAIEKTPUKOB. BEKTOp MONspHU3anuu U €ro CBs3b C MOBEPX-
HOCTHOH IIJIOTHOCTBIO MOJIIPU3AaLMOHHBIX 3apsAa0B. HanpsKeHHOCTh 2JE€KTPOCTATUYECKOTO M0JIsI BHYTPU
nudieKTpuka. OTHOCUTENBHAS JUAJIEKTPUUECKAsl IPOHULIAEMOCTb.

8.BeiBog Teopemsl Octporpaackoro - ['aycca ans 1UAIEKTpUKOB. BEKTOp 3IEKTpUYECKOro cMele-
HUS.

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

11.Konnencaropsl. [IpuMepsl BbIUMCIIEHUST EMKOCTH: IJIOCKUIA KOHIEHCATOpP, CPepruyecKrii KOHIeH-
catop. DHeprusi 3apsHKEeHHOTO KOHJEHcaTopa. DHEprus 3JIeKTpocTaTHuecKoro mnosig. OO0beMHas IIoT-
HOCTb SHEPTUH.

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

13.0000m1eHHbIH 3akoH OMa B auddepeHnnanbHoil U HHTETpaibHOM (popMax MpHu HaIUYUU CTO-
ponnux cui. JIC, pa3HOCTh MOTEHINAIOB U HalpsbkeHrne. CBepXIpPOBOIUMOCTb.

15. 3akoH Amrmiepa As B3aMMOAEHCTBUS IBYX 2JIEMEHTOB TOKa. MarautHoe nosie. MHaykius 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 TOPOU1a U JUIMHHOTO COJICHOUIA.

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

19. JleiicTBMEe MarHUTHOTO MOJI HA JBWXKYIIUKCS dnekTpudeckuii 3apan. Cuna Jlopenna. Tpaek-
TOpHUA JBUKCHHUS 3apsAla B MATHUTHOM IIOJIE.

20.2ddext Xomna, ero GpuU3HUECKUN CMBICT B IPUMEHEHHE B COBPEMEHHON HayKe U TEXHHKE.
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22 MarautHbpli 1MOTOK. PaboTa mpu mepeMenieHuu MpoBOJHUKA M KOHTYpa C TOKOM B MarHUTHOM

noste. [Torokocuennenue.

23 SIBnenne snexkrpomarHuTHOM mHaykuuu. [IpaBwiio Jlenma. 3akon dapanes-MakcBemia U ero
BBIBOJ. 3apsijl, UHIYLMPOBAHHBIN NIPYU SIBJICHUH YIEKTPOMATHUTHOW MHAYKIIMH.

24 sIBnenue camouHAyKIMKU. WHIYKTUBHOCTD. PacueT MHAYKTUBHOCTH ISl TOPOUA.

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

26.MarnuTHOe 1oJie B Bemiectse. MUKpO- U MakpoTOKU. BexkTop HamarHnueHHoCcTH. BbiBOA 3akoHa
IIOJIHOTO TOKA JJIi MarHUTHOT'O 10JIs B BellecTBe. [IoHsATHE HANPSHKEHHOCTH MarHUTHOro rnosisd. OTHOCH-
TeJbHasi MArHUTHAs! IPOHUIIAEMOCTb

27.MarnuTHbl€ cpelibl. Y CI0BUS Ha TPAHULIE pas3zeiia IByX MarHeTukos. [Ipenomnenue nuuuii mar-
HUTHOW MHAYKIMH. JIMaMarHETUKYU U ITapaMarHeTUKU.

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

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

30.BeIHyXIeHHBIE >IIEKTpOMArHUTHBIE KoneOanus. Pezonanc. Ammimryna u (aza BBIHYKICHHBIX
KoseOanuid. ['paduk 3aBUCUMOCTH aMIUTUTY/IbI TOKA OT YaCTOTHI BEIHY)KICHHBIX KOJICOAHHIA.

31.06mas xapakrepuctuka Teopun Makcsema. [lepBoe u Bropoe ypaBHeHHs MakcBeiuia B HHTe-
rpanbHO# hopme. Tok cMereHusl.

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

33. Ilimockast 371€KTpOMarHuTHast 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 o I, = 2,0 A. IIpu sTom B katymike Bo3HukaeT DJIC camounaykuuu. Onpeaenute: 1) HHAYKTHB-
HOCTb KaTyILIKH, 2) MOTOK MarHUTHOM MHJYKIUU IIpH cuie Toka lp, 3) n3MeHeHrne MarHuTHOrO MoJjis Ka-
TYILKH.

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

37. B onHopoaHo# u mu3oTponHo cpene ¢ € =3,0 u u =1,0 pacnpocTpaHsieTcs: TI0CKask JIEKTPO-
MarHuTHasi BOJIHA. AMIUIMTY/Ia HaNpsHpKEHHOCTH SJIEKTpUYecKoro noist BoiHbsl Eg = 10 B/M. Haiitu am-
IUTUTYy MHAYKIIUM MarHUTHOTO TIOJIsl BOJIHBI By M (ha30BYI0 CKOPOCTh BOJIHBI V.

38. IInockas 3M€KTpOMarHUTHAsE BOJIHA PAcIpOCTPAHAETCS] B OAHOPOJHONW 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 TI0JIsE 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 Iy TPOBOJTHUKOM ¢ TOKOM | = 4,0 A u Gimokaiiield CTOpoHOU

KBaJpaTHOU paMku ¢ TokoM |1 = 2,0 A ¢ = 30 MM yBenuuuiu B JBa 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 MmakcuManbHOE HarnpspKkeHne Ha 3akuMax Uy, =200 B. Onpenenuts MakCUMalbHYIO CH-
Ty TOKA |yacc B KOHTYpeE. CONPOTHUBIEHUE KOHTYPAa HUYTOXKHO MaJIo.

42. TIpsimoii TPOBOIHUK JIHHOMN =40 cM IBHXKETCS B OJHOPOJHOM MAarHUTHOM II0JI€ CO CKOPOCTBHIO
V = 5 M/C nepNeHANKYISAPHO JTUHUAM UHIYKIUH. HallTH WHAYKIIUIO MarHUTHOTO 1O B, eciu BO3HUKA-
I01I1ast IPY ATOM Pa3HOCTh MOTEHIINATIOB MEX Ay KOHIIamu npoBoaauka U = 0,6 B.

43. KBagparHas poBOJOYHas paMKa cO CTOPOHOH & = 20 cM pacnosoeHa B MarHUTHOM I10J1€, UH-
IOYKIHSI KOTOPOTO ¢ TEYCHHEM BpeMeHH u3MeHsieTcst 1o 3akoHy 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, coaepxkamiero N = 2000 ButkoB, Teuét Tok | = 5,0 A. /Ilnamerp Topouaa
o cpeanedt muuuu D = 30 cM. Onpenenuts MakcMMainbHOE B1 M MUHUMaIbHOE By 3HAUEHHsS] MarHUTHOM
WHIYKIIUH 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{inmuHa xopoTkoro npoBojanuka |y = 20 cM, ero Omrkaimii 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 3apsaoB B (popme mapa paguycom R. O0bEMHAs IIIOTHOCTH 3a-
PSIIOB M3MEHSETCS 110 3aKOHY p = 6 / I, TJie G - MOCTOSHHAS BEJIMYKMHA, [ - pACCTOSHUE OT IICHTpA IIapa.
Haiitu 3aBucumocts £ = E(I') 1 IOCTPOUTH COOTBETCTBYIOLIHIA TpaduK.

48. . ToHKMI IJTMHHBIN CTEP)KEHb PABHOMEPHO 3apsiKeH C JIMHEHHOM moTHoCcThio 7=10 uHKi/M. Ha
MIPOJIOJKEHUH OCU CTEPKHA Ha paccTosHUM & = 20 ¢M OT ero KOHIIa HaXOAUTCs To4YeuHblid 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 MOJIYKOJIBILY paguycoM I = 8§ cM paBHOMEpHO pacnpeznenéH 3apsan Q = 70 uKu.
Haiiti HanpsEHHOCTB 3JIEKTPUUECKOTO I0JIs B IEHTPE KPUBU3HBI MOIYKOJbIIA.

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

52. DneKkTpudecKoe MmoJie Co3AaH0 ABYMsI OECKOHEUHBIMHU MapaljIeIbHBIMU IJIACTHHAMHU, HECYITUMHI
PaBHOMEPHO pacTpeeIEHHBIN MO TUIOMIAN 3apsij] ¢ MOBEPXHOCTHBIMU IUIOTHOCTSIMHU o1 = 1,00 HKi/M? u
o»=3,00 HKn/Mm>. Onpenenuth HaPsHDKEHHOCTH £ mons: 1) Mexay rutactuHamu; 2) BHe miacTud. [lo-
CTPOUTH rpaPuK U3MEHEHUS HANPSHKEHHOCTH BIOJb JIMHUU, TEPIEHAUKYISIPHOHN TIACTUHAM.

53. Paccrosinne Mexay AByms ToueuHbiME 3apsaamu Q1 = 1 MxKi n Qz = - Q1 paBro 10 cm. Ompe-
nenuth cuny F, peiictByromryro Ha TouewHbsld 3apsa Q = 0,1 mxKu, ynanéuuslii Ha Iy = 6 cM OT mepBo-
ro v Ha ', = 8 CM OT BTOPOTO 3aps0B.

54. BHyTpH MOJIOTO METAUIMYECKOro Imapa paauycoM R; = 10 cM momemén apyroit metaminye-
ckuii map paaunycom R; = 5,0 cm, umeromuii 3apsia 4 = 0,33 aKn. BuentneMy mapy cooOmmién 3apsi (p =
0,20 MxKu. OmnpenenuTs nmoTeHuan BHyTpeHHero mapa. [loctpouTs rpaduk 3aBUCMMOCTH MTOTEHIIHAJIa
OT PAcCTOSTHUS 110 PaJUycCy.

55. TInockuii BO3AYIIHBIA KOHAEHCATOP € IUIOMIAbI0 00KIaoK 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 €MKOCTh M SHEPIHsl KOHAECHCATOPa, €CIU B MPOCTPAHCTBO MEX]y OOKIJIaJKaMH Ia-
pauIeIbHO UM BBECTH METATHUECKYIO IJIACTHHY TaKOW YK€ TUIOIaau U Tomabl 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 ipu 3TOM coBepiaercst pabora?

57. Ilpsimoii 0eCKOHEUHBIN MPOBOJ, 110 KOTOPOMY TeueT Tok |, umeet r
BHUTOK, Kak MMOKa3aHO Ha puc. Bo CKONBKO pa3 MHAYKIMS MarHUTHOIO i
oyt B T. O MpU 3TOM OTIIMYAETCA OT MHAYKIIMYM MAarHUTHOTO MOJISl IPSIMOTO I
TOKA B TOM e 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° K HalpaBJIeHUIO JIMHUIA UHAYKIMK. Haiiti paguyc r u mar
h BUHTOBO#1 JIMHUH, IO KOTOPO# IBMIKETCS 3JIEKTPOH.

3-ii cemecTp
IepBbIif 1 BTOPOIl BOMPOC B HK3aMEHAIIMOHHOM OWJIETE CTYAECHTA — BOIIPOC IO JIEKIIMOHHOMY Mate-
puany (Bompochl 1-30). TpeTuit u 4eTBepTHIA BONIPOC — 3a/aa4a, OJM3Kas K pa30UpacMbIM Ha MpPaKTHYEC-
CKHUX 3aHSATHSX U B ITPOIECCE BBIMOJHEHHS pacyeTHO-rpaduyeckux padot (Bompocs: 31- 50).

1. Omnruka. Pa3BuTtue npeacrapienuii o npupoze ceera. Marepdepennus cera. KorepeHTHOCTD 1
MOHOXPOMAaTHYHOCTb.

2. CnocoObl HaOmoeHusI UHTEppepeHun cBera. PacueT mHTeEepeHIMOHHON KapTUHBI OT ABYX
HCTOYHUKOB.

3. Audpakuus csera. [Ipunnun ['toiirenca-Openens. 3oup1 Openens.

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

5. udpakiusi peHTTeHOBCKUX BOJIH HAa IPOCTPaHCTBEHHOH perierke. [loHsTre o romorpaduu.

6. lucniepcus cBeTa. DIEKTPOHHAs TEOPUS JUCIIEPCHUM.

7. PaccestHUE, TIOTJIOIICHHE CBETA.

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

9. Hemonsipu3oBaHHOE 3IIEKTPOMArHuTHOE u3iydeHue. CrocoObl MOydeHHs MOJIIPH30BAHHOTO
CBeETa.

10. KBanroBas npupoja uznydeHus. TemnoBoe uzinydeHue. 3aKOHbI TEIJIOBOIO U3JIy4eHHs abco-
JIIOTHO YEPHOTO TEA.

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

12. ®oronsl. Ddpdext Komnrona.

13. AtomHas u sinepHas pusnka. Guznueckre OCHOBBI KBaHTOBOIM MexaHukH. [IpuHumn Heonpee-
JIEHHOCTH.

14. KopnyckynsipHO-BOJIHOBOH Jyanu3M. KBaHTOBBIE COCTOSIHUS.

15. Cynepnosunus coctosiHui. PU3NYECKUE BEINYNHBI U ONIEPATOPBI.

16. Cranmonapnslie cocrostHusl. Y paBHeHue Llpeaunrepa 1uist cralmOHAPHBIX COCTOSIHUM.

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

18. Yactuiia B mOTEHIIUATBHOMN siMe. ["apMOHUYECKUIA OCITUIIISTOP.

19. AtoMm Boopoaa. CieKTpbl MCITYCKaHUS U MOMJIOIIEHUS.

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

21. Ilpunnun Iaynu. [lepnonnyeckas cucreMa 3JIEMEHTOB.

22. llornomeHue, CIOHTAHHOE U BBIHYK/ICHHOE U3JTy4EHUSI.

23. OnTuyeckre KBaHTOBBIE TEHEPATOPHI.

24. KantoBsle cratuctukn ®epmu-/{upaka u boze-OiHmTeiiHA. DIEKTPOHHBIN ra3 B MeTajlIax.
25. TennmoeMkocCTh TBEpABIX TeN. DOHOHBI.

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

27. Slnpa atomoB. Hykii0HBI. XapaKTepUCTUKHU SACPHBIX COCTOSIHHIM.

28. SAnepHbie cwiibl. Monenu sapa.

29. Ilepexoapl MeXAY SIACPHBIMHA COCTOSIHUSIMU. SnepHble peakuuu. LlenHas peakus neaeHus.

30. DneMeHTapHbIE YaCTULIBI.

31. B Touky A sKpaHa OT UCTOYHHMKA S; MOHOXPOMATHYECKOTO CBETa JJIMHOW BOMHBI A=0,5 MKM
IIPUXOANT J[IBA JIy4a: HEIOCPEACTBEHHO OT MCTOYHHUKA JIyd SiA, NEPHEHAUKYISIPHBIM JKpaHy, W JIyd
SiBA, orpaxenHnslii B Touke B ot 3epkana, mapamiensHoro ny4dy S1A (puc. 1). Paccrostue 13 skpana ot
HMCTOYHMKA paBHO 1 M, paccTostHue h oT myda S1A 10 muiockocTy 3epkana paBHO 2 mMm. OnpenenuTs: 1)
410 OyAeT HabII0JaThes B TOUKE A dKpaHa — YCHJIEHHE WIN OclabJeHre HHTEHCUBHOCTH; 2) KaK U3Me-
HUTCSI MHTEHCUBHOCTD B TOUYKE A, €CJIM Ha IyTH Jy4a S1A NEPHEHAUKYIIPHO €My IIOMECTUTH IIJIOCKOIA-
paJUIeNIbHYIO TUIACTHHKY cTekia (n=1,55) TommuHoii d=6 MKM.
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32. Ha cTexsHHBIH KJIMH HOPMAJIBHO K €r0 'PaHy MajJaeT MOHOXPOMATHYECKHH CBET C AJTUHOM
BOJIHBI A=0,6 MKM. B Bo3HUKIIIeH py 3TOM HHTEp(EPEHIIMOHHON KapTHHE Ha OTpe3Ke UIHHOM I=1 cm
Habmogaercs 10 momoc. OnpeaenuTh NPeToOMIIIONINA yrodl O KiInHa.

33. Ha auadparmy ¢ KpyribIM OTBEPCTHEM PaguycoM r=1 MM magaeT HOPMaJIbHO MapaslIeIbHbINA
My40K cBeTa JiuHOW BOJHBI A=0,05 MxM. Ha myTu mydel, mpomeamux depe3 OTBEPCTHE, MOMEIAI0T
skpaH. OnpenenuTs MaKCUMalIbHOE PACCTOSIHUE bmax OT LIEHTpAa OTBEPCTHS A0 SKpaHa, IpU KOTOPOM B
HeHTpe AUPPaKIMOHHON KapTUHBI erle OyaeT HaOIroaaTbCcsi TEMHOE MATHO.

34. Ha wenp mmpunoit a=0,1 MM HOpManbHO MajaeT napajjlesibHbIM Iy4OK CBETa 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 IaJaeT Ha MOJMPOBAHHYIO MOBEPXHOCTh CTEKJISTHHOW IJIACTHUHBI,
MOTPYKEHHOU B JKUAKOCTh. OTpa’keHHBIH OT IUIACTUHBI IYYOK CBETA COCTaBIsAET yroja ¢=97° ¢ maxaato-
MM mydkoM (puc. 2). OnpeaenuTs noka3zaTeib MPEJIOMICHUS N KUIKOCTH, €CITU OTPAXKEHHBIN CBET MOJI-
HOCTBIO MOJISIPU30BaH.

# #  #
ey

#E &
F

#
# # g

Puc.2

36. IlnacTunka kBapua ToamuHoNl di=1 MM, BbIpe3aHHasi NePIEHANKYIAPHO ONTUYECKON OCH KpHU-
CTajlyla, TIOBOPAYMBAET IJIOCKOCTh MOJISIPU3ALIMA MOHOXPOMATHYECKOTO CBETa ONPEACICHHOW JJMHBI
BOJIHBI Ha yron @1=20°. OnpenenuTs: 1) KakoBa JOMHKHA OBITH TONMIIMHA d KBApIEBOM MIACTHHKH, IO-
MEIICHHON MEX]y JIBYyMsl «I1apajieIbHbIMU» HUKOJSIMH, YTOOBI CBET OBbLI MOJHOCTHIO MOralleH; 2) Ka-
Kol 1imuHbI | TpyOKYy ¢ pacTBOpoM caxapa MaccoBoi koHueHTparueit C=0,4 Kr/n Hao TOMECTUTb MEXY
HUKOJIIMU JUTsl TIOJTy4eHus1 Toro ke 3ddexra? YaenbHoe Bpamenue [o] pactBopa caxapa paBHo 0,665
rpaz(/(M*Kr*M'3).

37. KakuM MUHUMaTBHBIM UMITYJIECOM Pmin (B eauHUIIAX MaB/c) nomken obaaaaTh 3JI€KTPOH, YTO-
ob1 3¢ pext BaBunora — YepeHkoBa MOXKHO ObUIO HAOMIOJATh B BOJIE?

38. VICTOYHMK MOHOXpPOMATHYECKOTO CBETA C JJIMHON BOJHBI Ag=600 HM JIBHXETCS 1O Hampasiie-
HUIO K HaOmromartento co ckopoctbio v=0,1 ¢ (¢ — CKOpOCTh pacnpoCTpaHEHHs JIEKTPOMArHUTHBIX
BOJH). OmpenenuTh JUIMHY BOJIHBI A HM3JyY€HHUS, KOTOPYIO 3aperuCTpUPYET CIEKTPaTbHBIA MTpudop
HaOIr01aTesl.

39. HaifTu KOHIEHTpALMIO0 CBOOOHBIX 3JIEKTPOHOB HOHOC(EPHI, €CIH 17151 paJJUOBOJIH C YACTOTOM V
= 100 MTI'y ee nokasarens npenomiuenus n = 0,90.

40. imest B BUAY, 4TO [Tl TOCTATOYHO KECTKUX PEHTIT€HOBCKUX JIyYEl 3JIEKTPOHBI BEIIECTBA MOXK-
HO CUMTaTh CBOOOJHBIMH, ONMPEAEIUTh, HA CKOJBKO OTIMYACTCA OT €JMHHUIIBI IMOKa3aTelb MPETOMICHHS
rpaduTa I pEHTT€HOBCKUX JIYYEH C TTMHOUW BOJIHBI B Bakyyme A = 50 mm.

41. DHepreTuyeckasi CBETUMOCTh abCOIOTHO YepHOro tena M, = 3,0 Br/em?. Onpenenuts UIMHY
BOJIHBI, OTBEYAIOIYI0 MAaKCUMYMY UCITyCKAaTEIbHOM CIIOCOOHOCTH 3TOrO Tea.

42. Mennslii mapuk quamerpa d = 1,2 cM moMecTHIM B OTKa4aHHBIM COCYJ], TEMIIEpaTypa CTEHOK
KOTOPOTO TMOJICPKUBAETCS ONM3KOM K abcomoTHOMY Hym0. HauanpHas Temneparypa mapuka To = 300
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K. Cunutas noBepxHOCTb IIapuka abCOIIOTHO YEpPHOU, HAMTH, Yepe3 CKOJIbKO BPEMEHHU €ro TeMIeparypa
ymeHbluTes B 1 = 2,0 pasa.

43. Haiitn ¢ momomipio opmyinbl [lmanka MOIIHOCTh M3Ty4YEHUS €IUHUIIBI TTOBEPXHOCTH abCo-
JIOTHO YEPHOTO TeJa, MPUXOASIIErocs Ha Y3KHid WHTEpBall AMuH BOoaH AA = 1,0 HM BOMU3M 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 yero uMiyisc ¢potona cran p' = 0,255 MaB/c. [loa kakum yriiom
paccesuicst GoToH?

45. DIeKTpOMarHUTHOE U3MydeHue ¢ IIuHOM BoHBI A = (0,30 MKM majgaeT Ha GOTOIIEMEHT, HAX O-
ISIMiAcs B pekuMe HachieHns. COOTBETCTBYIOIIAS CIIEKTpaibHAs YyBCTBUTEILHOCTH (poTodMemMenTa J
= 4,8 MA/BT. HaiiTi BbIXOJ ()OTORIEKTPOHOB, T. €. UUCIO (OTOAIEKTPOHOB HA KaXK/bI magaromuii ¢o-
TOH.

46. CxonbKO -uacTHI] UCITyCKaeT B Te4eHHe oHoro yaca 1,0 MKr u3zoTomna 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 My4oK 0-4acTHll ¢ KHHeTn4YecKkor sHepruei 1,0 M3B nagaetr HopManbHO Ha IJIATUHO-
By (onbry TommuuHel 1,0 Mkm. HaGmoieHre paccessHHBIX 4acTUI] BEAETCs 1Mo yriioMm 60° K Hampasiie-
HUIO MAJIAIONIEr0 MyYKa MPY MOMOIIY CYETYHKA C KPYTIIBIM BXOIHBIM OTBepcTHEeM romaau 1,0 cM?, Ko-
TOpPOE PacIoioKeHO Ha paccTosiHur 10 cM oT paccenBarotiero yuaactka Goisru. Kakas 1oyst paccestHHbIX
0-4aCTHI[ MaJJaeT Ha OTBEPCTUE CUETUHUKA?

49. Brerunciuth Hanbosiee BEPOSTHYIO J1€OPOMSIEBCKYIO JJIMHY BOJHBI MOJIEKYJ BOJOpOJa, HAXO-
JSUIUXCSL B TEPMOJMHAMUYECKOM PaBHOBECUHU MPU KOMHATHOM TeMIeparype.

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

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

[Ipouenypsl oneHUBaHUS 3HAHWUN, YMEHMH, HAaBBIKOB, XapaKTEPU3YIOIIMX ASTamnbl (pOpMUpPOBAHUS
KOMIIETECHIIUM, U3JI0KEHBI B METOAUYECKUX PEKOMEHAALMAX 10 U3YYEHHUIO Kypca «PU3UKN», 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 1 AONOSIHUTENbLHON YY4eOHOM NUTepaTypbl, HeobxoaMmMon Ans
OCBOEHUA AUCLUMNIIUHDI

a) OCHOBHAas JIUTEeparypa
1. CaBenseB U.B. Kypc obmieit puzuku. B 5 11. T1. Mexanuka [31neKTpoHHBIH pecypc]: YuebHoe
nocobwue. 5-¢ uzn., ucnp. — CII6.: M3garenscTBo «Jlauby, 2011.-352 ¢. — Pesxkxum nocryma:
http://e.lanbook.com/books/704/
2. CasenweB U.B. Kypc o6mieit puzuxu. B 5 11. T2. DiekTpuuecTBO U MarHeTU3M [AJIEKTPOHHBIN
pecypc]: YuebHnoe nmocobue. 5-e uza., ucnp. — CI16.: U3natensctBo «Jlanby, 2011.-343 c. — Pe-
*uM octyna: http://e.lanbook.com/books/705/
3. CagenbeB U.B. Kypc o0mieit ¢puzuku. B 5 t1. T3. MonexymspHas pusuka 1 TepMoIUHAMHUKA
[anexTponHBIA pecypc]: YueOHoe mocobue. 5-¢ uz., ucrp. — CI16.: U3gatenbctBo «JIaHby,
2011.-209 c. — Pexxum nocryma: http://e.lanbook.com/books/706/
4. CaBenneB U.B. Kypc o6mieit pusuxu. B 5 11. T4. Bomusl. Ontuka [351eKTpoHHBIN pecypc]:
VYuebHoe nocobue. 5-¢ uza., uctp. — CII6.: U3natensctBo «Jlanby, 2011.-252 ¢. — Pexxum gocty-
na: http://e.lanbook.com/books/707/
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5. CagenbeB U.B. Kypc obmeit ¢puszuku. B 5 1. TS. KBantoBas ontuka. AtomHas gusuka. Ouzu-
Ka Tpepaoro tena. dusrka aTOMHOTO si/Ipa U 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 ¢usuyueckum ocHOBaM MeXaHWUKH: 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
tepmoanHamukn/B.E.iBanoB, [I'.B.Cenumen, T.B.lIllupokux- 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., Hlupokux T.B.- Cmonenck: PUO ¢unmnana MOU B T.
Cwmonencke, 2014.- 40 c.
5. CemumeB I.B. Bompocel u 3amanus K ja0opaTopHbIM paboraM 10  (U3HUKe.
Yactel./I'.B.Cenumien, T.B.Ilupokux/Ilon pen. A.®. BorateipeBa: Cmonenck: PUO dunuana
I'OYBIIO «MBOU(TVY)» B 1. CMonencke, 2007.- 39 c.

8. Mepe4vyeHb pecypcoB WH(HPOPMALNOHHO-TENIEKOMMYHUKALUOHHON ceTn «UHTepHeT»
Heo6X0aMMbIX AN OCBOEHUSA OUCLMUMNIUHDI

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 goctyma http://www.ufn/ru/.

9. MeToguyeckue ykasaHusi Ans o6y4aroLWmMxXcs No OCBOEHUIO AUCLUNIUHDI

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

JucuumimHa nmpenycMaTpuBaeT BO 2-M CEMECTpE JIEKLIUHU | 4ac B HEAEINIO U JEBATh YEThIpexya-
COBBIX JJaOOpaToOpHbIX paboT. M3yueHne Kypca 3aBepIaeTcsi 3a4eTOM C OL[EHKOI.

JucuumimHa npeaycMaTpuBaeT Bo 3-M CEMECTpeE JIEKLUHU 1 yac B HEAENIO, IPAaKTUYECKUE 3aHs-
TUs | Yac B HeZEeNo, YeThIpe YeThIpexyacoBble JlabopaTopHble pabOThl U OJlHA AByXxudacoBas. M3ydenue
Kypca 3aBepuiaeTcs SK3aMEHOM.

VYcnenHoe uzydeHune Kypca TpeOyeT MoceleHus JeKIui, akTUBHOW pabOoThl 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.

PaboTta ¢ KOHCTIEKTOM JIEKIIM MpearoiaraeT MpocMOTp KOHCIEKTa B TOT K€ JIEHb IMOCIIE 3aH -
tuil. s 3T0ro HeoOXOAUMO OTMETHTh MaTepUabl KOHCIIEKTa, KOTOPBIC BBI3BIBAIOT 3aTPYIHEHMS 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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pHuaioM, He00X0AUMO CHOPMYIUPOBATH BOIPOCHI U OOPATUTHCS K MPEIOI1aBaTEeNI0 Ha KOHCYJIbTAUN UIH
OmKaiIel JIeKInu.

OO6yyaroniemycsi HeOOXOIMMO PEryJISIPHO OTBOJUTH BPEMsl JJIsi IOBTOPEHUS MPOMIEHHOTO MaTe-
puana, mpoBepss CBOU 3HAHUS, YMEHUS M HABBIKH 10 KOHTPOJILHBIM BOIIPOCAM.

[TpakTHyeckue (ceMUHAPCKUE) 3aHIATHS COCTABIISAIOT BaXHYIO 4acTh MPO(eCCHOHATBLHOM MOJr0-
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) 3aHATUSAM 10 JUCHUIUIMHE Hapsdy C
paboueii mporpammoii u rpauKoM yueOHOIo Mmpoiecca OTHOCUTCS K METOJIMYECKUM JIOKyMEHTaM, OIpe-
JETSIONIMM YPOBEHb OPTaHU3AIMH U Ka4eCTBa 00pa30BaTEIbHOTO MPOLIEcCa.

CopepxaHue MpakTHYECKUX (ceMuHapckux) 3aHsaTuil pukcupyercs B PIIJ] B paznene 4 nacros-
LIEN IIPOrPAMMBI.

BaxxHoii coctaBnstomen m000i GopMbl MPAKTUUECKUX 3aHATUN SBISIOTCA yHpaKHEeHHs (3a1a-
Hus1). OCHOBa B YIPaXHEHHUU — TPUMEpP, KOTOPBIH pa3doupaeTcsi ¢ MO3UIUN TEOPHH, PA3BUTON B JICKITUH.
Kak mpaBuiio, ocHOBHOEe BHHMaHUE yhaemseTcss (GOpMUPOBAHUIO KOHKPETHBIX YMEHHUH, HABBIKOB, YTO H
OTIpEJIeNIICT CONIEPIKAHME JCATEIbHOCTH CTYJICHTOB — pelIeHUE 3a1ad, rpadudeckie padoThl, yTOYHEHUE
KaTEerOpUH U MOHSATUI HAYKH, SIBISIFOIIMXCS IPEINOCHUIKON MPABIIIBHOTO MBIIUICHUS U PEYH.

[TpakTuyeckue (cCeMUHAPCKUE) 3aHATHUS BBITOIHSIOT CICTYIONINE 3a/[aUu:

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;

pacumpsoT 00beM NPOoPEeCCHOHANTBHO 3HAUUMBIX 3HaHUH, yMEHU, HAaBBIKOB;

TIO3BOJISIIOT MTPOBEPHUTH MPABIIIBHOCTD PaHee MOTyYeHHBIX 3HAHHIA;

MPUBUBAIOT HABBIKM CAMOCTOSTEIHHOTO MBIIIJICHHSI, YCTHOTO BBICTYILIICHUS;

CIOCOOCTBYIOT CBOOOJHOMY ONEPUPOBAHUIO TEPMUHOJIOTHEH;

NPEOCTABIISAIOT MPENOIaBATeN0 BO3MOKHOCTh CUCTEMAaTHUECKH KOHTPOJIUPOBATh YPOBEHb Ca-
MOCTOSITETBHOI pabOTHI CTYICHTOB.

[Tpy mOArOTOBKE K MPAKTHYECKUM 3aHATHAM HEOOXO0JMMO 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, TI0 Pe3yJIbTaTaM KOTOPBIX BBICTABIISIETCS OI[CHKA 32 MMPAKTHYECKOE 3aHTHE.

JlaGopaTopHble pabOThI COCTABISIOT BAXKHYIO 4acTh MPOQECCHOHATBHON MOATOTOBKH CTYJIEH-
ToB. OHM HaNpaBJICHBl HAa YKCIIEPUMEHTAIBHOE TIOATBEPIKICHHE TEOPETHIESCKIX MOJIOKEHUN U (hOPMHPO-
BaHUE YU4EOHBIX U NMPO(EeCCHOHATBHBIX MPAKTHUECKUX YMEHUI.

BeimonHeHne cTyieHTaMu 1abopaTopHBIX paboT HApaBJICHO Ha!

00o011eHne, CUCTeMaTH3alHIo, YIIyOIeHne, 3aKperieHue MOIYyYeHHBIX TeOPETHUECKUX 3HAHUM
M0 KOHKPETHBIM TeMaM JIACITUTUTAHBI;

(dbopmHpoBaHHE HEOOXOJUMBIX TPOPECCHOHATBHBIX YMEHHUH U HABBIKOB.

JIMCIMTUIMHBL, TI0 KOTOPBIM TUTAHUPYIOTCS JTAOOpAaTOpHBIE PA0OTHI M MX 00BEM, ONPENCISFOTCS
pabouumK yueOHBIMH TTaHAMH.

Meroandeckue yka3zaHUs 1O TPOBEICHHUIO JIAOOPATOPHBIX pabOT pa3pabaThIBalOTCS Ha 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;

00opysoBaHue, TEXHUYECKUE CPEICTBA, UHCTPYMEHT;
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MOPSAIOK (TIOCJIEI0BATEILHOCTD) BBIMOIHEHUS pabOThI;

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

obmue mpaBuia K 0hpOpMIIEHUIO padOTHI;

KOHTPOJIbHBIE BOIIPOCHI U 3a/1aHUs;

CITUCOK JTUTEPATYPHI (110 HEOOXOIUMOCTH ).

Conepxanne mabopatopHbeix padbot ¢pukcupyercst B PI1J] B pa3aene 4 HacTosIei mporpaMmBbl.

[Tpu nnanupoBanuu Ja00PAaTOPHBIX pabOT CIENYeT YUUTHIBATh, UYTO HAPSAy C BEAYIICH LIETbI0 —
MOJITBEPKICHUEM TEOPETHUUYECKHUX MOJIOKEHUN — B X0/1€ BBIIMOJIHEHUS 33/1aHUH Y CTYACHTOB (JOPMHUPYIOT-
sl MPaKTUYECKUEe YMEHMs U HaBBbIKM oOpallieHus ¢ 1a00paToOpHbIM 000pYJOBaHHUEM, aNapaTypou H mp.,
KOTOPBIE MOT'YT COCTaBJISTh YacTh MPO(PECCHOHATBHON MPAKTUYECKON MOJATOTOBKHU, @ TAKXKE HCCIIEA0Ba-
TeIbCKUE yMeHHs (HaOIroAaTh, CpaBHUBATh, aHAIM3UPOBATh, YCTAHABIMBATH 3aBUCHUMOCTH, J€TIaTh BbI-
BOJIbI ¥ 00OOIICHUS, CAMOCTOSTEIBHO BECTH HCCIIEI0BAHNUS, OQOPMIIATE PE3YIIbTATHI).

CocraB 3aganuii 1151 1abopaTOpHON pabOThl JOHKEH OBITH CIIAHUPOBAH C TAKMM PAacyeTOM, YTOObI
3a OTBEJICHHOE BPEMsi OHM MOTJIH OBITh KAYECTBEHHO BBHITIOJTHEHBI OOJIBITMHCTBOM CTY/ICHTOB.

HeoOxonuMbIMH CTPYKTYpHBIMH 3JIEMEHTAMU J1Ta00OpaTOPHOU paboThl, MOMUMO CaMOCTOSTEIbHON
NESTEIbHOCTH CTYJEHTOB, SIBJIIETCSI MHCTPYKTAX, MPOBOJMMBIN MperogaBaTesieM, a TakKe OpraHu3aius
00CY>KJIEHUSI UTOTOB BBITIOJTHEHUS J1a0OpaTOPHOU pabOTHI.

BoinonHenuto nadbopatopHoil paboThl IPEAIIECTBYET IPOBEPKA 3HAHUM CTY/IEHTOB — UX TEOPETHU-
YECKOM TOTOBHOCTH K BBIIIOJIHEHHIO 33JIaHUS.

B xoze BrImonHeHUs 1a00paTOpHON pabOTHI CTYJEHT TOTOBUT OTYET O padoTe. B oTder 3aHOCATCS
PE3yNbTaThl BHIMOJIHEHUS KaXI0TO IMyHKTA 3a/IaHusl (CXeMbl, AuarpamMmbl (rpaduku), TaOJIUIIbI, pacyeThl,
OTBETHI Ha BOIIPOCHI IYHKTOB 3a/laHus, BbIBOABI U T.I1.). [IpumepHbIii oOpasen opopmiieHus oTyeTa npu-
jaraetcs K JaHHOM mporpamme (puiiokeHue 3).

3a 10 MUHYT 10 OKOHYAaHMS 3aHATHS MPENoJaBaTeNlb MPOBEPSET 00bEM BBINOJIHEHHON HA 3aHATUU
palboThI U OTMEYAET pe3ysIbTaT B paboueM xKypHale.

OcTaBirecs: HEBBINOJIHEHHBIMU IYHKTHI 33aHUSI CTYJIEHT 0053aH JJ0J1e1aTh CAMOCTOSTENIBHO.

IToMrMO COOCTBEHHO BBINOJHEHMs paOOThI JUId Kaxa0i JabopaTOpHOM paboThl MpeayCMOTpeHa
Ipoleaypa 3allUThl, B X0JA€ KOTOPOW IPENOJaBaTelb MPOBOAUT YCTHBIM WIIM IMUCBMEHHBIA OIPOC CTY-
JIEHTOB JJI1 KOHTPOJISI MOHUMAHUS BBIMOJHEHHBIX UM HU3MEPEHUH, MPaBWIbHOW HWHTEpPHpPETAMU MOJY-
YEHHBIX PE3YJIbTaTOB U YCBOEHUSI UMU OCHOBHBIX TEOPETUUECKHUX M MPAKTHUECKUX 3HAHUH MO TeMeE 3aHs-
THUS.

[Ipu noAroToBKE K 3a4eTy M IK3aMeHY B JIOTIOJIHEHHE K U3YUYEHHUIO KOHCIIEKTA JIEKIIMHA M y4eOHbIX
nocoOuii, HeOOXOIUMO T0JIb30BAThCSI YUEOHON JTUTEPATypOid, pEeKOMEHA0BAaHHON B HACTOALIEH Mporpam-
Me. [Ipu moAroToBke K 3a4€Ty U IK3aMEHY HY)KHO U3YUYHUTh TEOPUIO: ONpEAETIEeHUS BCeX MOHATUN U 3aKO0-
HOB JI0 COCTOSIHUSI IOHUMaHMsI MaTepuaa, CaMOCTOSATEIbHO PEMIUTDH 110 HECKOJIBKY THUIIOBBIX 3a/ay IO
Ka)KJI0M TeMeE.

CamocrosarenbHas padora cryneHToB (CPC) mo nucHMIIIMHE UIpaeT BaXKHYIO POJIb B XOJI€ BCETO
yaeOHOro mporecca. MeTtoandeckue mMaTepualibl U pexomeHaanuu st ooecnieuenusi CPC roroBsTcs
IIpeNnoaaBaTesieM U BbIJAIOTCS CTYACHTY.

10. MNepevyeHb MHPOPMALMOHHBLIX TEXHONOIMA, UCNOSIb3yeMbIX NMPU ocyllecTBIe-
HUM obpa3oBaTenbHOro npouecca No AMCUUNIIMHe, BKIOYas nepeyeHb NporpamMmmMHOro
obecneyeHnss U UHPOPMaLMOHHbIX CNPaBOYHbIX CUCTEM (NPU HE06XoaUMOCTH)

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

11. OnucaHue maTepuanbHO-TEXHUYECKOU Ga3bl, HEOOXoAUMOM ANSA OCyLlecTB-
neHuA obpasoBaTesibHOro nNpouecca Nno gUCLUMUNInHe
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TectupoBaHue Ha MPAKTHYECKHMX 3aHATHAX MpoBoauTcs B ayauTopun Ne3(09, ocHaieHHOM
KOMITBIOTEPaMH.

JladopaTopHble padoThl 1O JAHHOW JUCIUILUIMHE MPOBOAATCS B YUEOHBIX Jlaboparopusx «Me-
XaHUKa U MOJIEKYIsipHas ¢usuka» (ayn. A-214, A-219) u «nexktpudecTBo U MarHetusm» (ayn. A-201,
A-217)
Jlaboparopust «MexaHUKH U MOJIEKYIISIPHOU (DU3UKM» BKITFOYAET CIICTYIOIINE 1a00paToOpHbIe paOOTHI:
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 paGota Ne 3. M3yyeHne NUHAMHKH BpalIaTeNbHOTO JIBMXKEHUS TBEP/BIX TEll.
JlaGopatopnass pabora Ned. OnpezneneHrue MOMEHTa WHEPLIUU BPAIIAOMICHCS CHCTEMBI TEIl.
Jlaboparopnas pabora Ne 5. 3ydyenue konebaHUi MAaTEMAaTUYECKOTO MasITHHUKA.
Jlaboparopuass pabora Ne 6. M3ydeHue konebanuii GU3HMIECKOTO MasTHHUKA.
Jlaboparopnas pabora Ne 7. OmpeneneHre MOMEHTAa WHEPLUHU Kojieca METOOM KoJeOaHUH.
JlaGopatopnast pabora Ne8. OmpezneneHrne MOMEHTa HHEPIMH U IpoBepka Teopemsl LlTeitHepa mpu mo-
MOIIY TPUPUIIPHOTO MOJIBECA.
Jlaboparopuass pabora Ne 9. OmpezeneHue Macchl MOJIST BO3AyXa.
Jlaboparopuas padora Ne 10. OmpeneneHue OTHOIICHHSI MOJISIPHBIX TETUIOEMKOCTEN BO3yXa.
Jlaboparopuass padora Nell. Ompenenenue ko3 duimeHTa BHYTPEHHETO TPSHHS BSI3KOU KHUIKOCTH 10
Meroay Crokca.
JlaGopatopnass pabora Nel2. Ompenenenue Kod(pQHUIMEHTa BHYTPEHHETO TPEHUS U CPEIHEH UIMHBI
cBOOOHOTO Mpo0era MoJeKys BO3IyXa.
Jlaboparopnast pabora Nel3. M3ydyeHue cOOCTBEHHBIX KOJ€OaHU CTPYHBI METOJIOM PE30HaHCA
Jlaboparopnas pabora Nel4. Onpenenenrue CKOPOCTH 3ByKa B BO3yXE€ U OTHOLICHHUS MOJISPHBIX TeIlIo-
€MKOCTE! Ui BO3JlyXa METOJOM CTOSIYMX BOJH
JlaGopatopHnas padorta Nel5. OnpeneneHre CKOpOCTH 3ByKa B BO3JIyX€ METOJIOM HHTep(hEpEeHIINH
Jlabopartopnast pabora Ne 16. I3amepeHne cKOpoCTH 3BYKa B BO3AyXe€ METOJIOM CJABHUTaA (a3

Jlaboparopust «nexkTpuyecTBa U MarHeTU3M» BKJIIOYAET CIEAYyIOIINE 1a00paTopHble pabOThI:
JlaGopatopnass pabora Ne 21. M3yuyeHue 31IE€KTPUUYECKOrO COMPOTHBICHHS METOJOM amIiepMmerpa U
BOJIbTMETpA

JlaGopatopnast pabdota Ne22. M3zyueHue 3aBUCHMOCTH MOIIHOCTH MCTOYHHMKA TOKAa OT CONMPOTUBIECHUS
Harpy3Ku

Jlaboparopnas pabota Ne23. DkcnepruMeHTaIbHOE 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. M3yueHune XapaKTepUCTUK BaKyyMHOTO THOJa U MPOBEPKA 3aKOHA «TpexX
BTOPBIX»

JlaGopatopnas pabora Ne27. MccnenoBaHre MarHUTHOTO OIS COJIEHOUAA

Jlaboparopnast pabora Ne28. MccnenoBanne MarHUTHOM WHIIYKIIUU B JKeJie3€ OAUTHCTUYECKHM 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

JlaGopatopnast pabora Ne 32. CusTHe pe30HAHCHOH KpHUBOM KOJEOATEILHOTO KOHTYpa M ONpe/esicHHe
€ro 7100pOTHOCTH

Jlaboparopuas padota Ne33. M3yueHue pernakcallMOHHBIX KOleOaHUI B cCXeMe C HEOHOBOM JIAMITON
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JlaGoparopnas padota Ne34. OmnpeznerieHre eMKOCTH KOHJIEHCATOPa METOIOM NIEPHUOINYECKON 3aps KU 1
paspsaku

JlaGoparopnast pabota Ne35. M3yueHue siBICHHS TEPMOIJIEKTPOHHON IMHUCCHUU U OIpeaesieHne padoThl
BBIXOJIa 3JIEKTPOHA

Jlaboparopnas pabora Ne 36. MzyueHnue pe3oHaHca HAPSDKCHUH B TTOCIICIOBATEIIBHOM KOHTYPE
JlaGopatopuast padora Ne37. OnpezneneHre OTHOLICHHUS 3apsiia IEKTPOHA K €r0 Macce METOAOM OTKIIO-
HEHUS B DJIEKTPUUYECKOM TOJIE.

JlaGopatopust «ONTUKN» BKIIIOYAET CIEAYIOIINE JIa00OpaTOpHbIe pabOTHI:

Jlabopartopnast pabora Ne 41. Onpenenenue JIMHBI CBETOBOM BOJIHBI ¢ TOMOIIBIO Oumpu3mMbl Openerns
Jlaboparopuas pabota Ne 42. OnpeneneHue JIMHBI CBETOBOM BOJHBI ¢ TOMOIIIBIO KoJiell HproToHa
Jlaboparopnas paGora Ne 43. HccrnemoBaHue 3aBHCHUMOCTH TOKa3aTessl NPETOMIICHHS BO3JyXa OT
JaBIICHHsI C TIOMOIIBI0 HHTEpPepomeTpa Pernest.

Jlaboparopnas pabota Ned4. OnpeneneHue IIHHBI CBETOBOM BOJIHBI METOIOM AU(PAKIIUU OT OJHOM 111e-
.

Jlaboparopnas pabotra Ne 45. OmpeneneHue ATUHBI CBETOBOW BOJHBI MPU MOMOIIM IUMPAKIIMOHHON
PEIIEeTKH.

Jlaboparopnas pabota Ned6. M3ydyeHue 3aKOHOB MOJIAPU3ALIUU CBETA

Jlaboparopuas padota Ne 47. MccnenoBanue 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 poTodahdekra

JlaGopatopHnas pabota Ne52. Buennuii porosddexr.

Jlaboparopnast pabota Ne53. 3yueHue criekTpa Bogopoja

Jlaboparopnas pabota Ne54. M3ydenne napaMeTpoB Ja3epHOTO U3TyUEHUSI.

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

3aB. kadenpoit
KaHJ. TEXH. HAYK, JOLIEHT W‘f - 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
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