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1. I'IepetleHb nnaHUpyemMmbiX pe3yrnbTatoB OGY‘-IEHVIH no gucuuniinHe, COOTHeCeHHbLIX C
nnaHupyeMbiMU pesynbTaTaMu OCBOEHUA obpa3zoBaTenbHOM NporpaMmmsbl

Leabio ocBOeHUS AUCUMILIMHBI SBISIETCS TPUOOPETEHUE TEOPETUUECKON M MPAKTUYECKON TOJI-
TOTOBKH, ITO3BOJISIONICH OPUEHTUPOBATLCS B HAYYHO-TEXHUYECKOH MH(OPMAIIMK U HCIIOJIb30BaTh HOBHIE
¢busnueckrue NpUHIUIBL, (GOPMUPOBAHKE B MPOIIECCE U3YUEHHUSI Kypca HAYYHOTO MBIIUICHUS U MHUPOBO3-
3peHusi, B YaCTHOCTHU, MOHUMAHHS TPAHUI] TPUMEHUMOCTH PA3IMYHBIX (DPU3UUECKUX MOHSATHUH, 3aKOHOB,
TEOpHl, MOJENE, YMEHUSI IIPABUIIBHO OLIEHUMBATh JOCTOBEPHOCTh PE3YyJIbTAaTOB 3KCIEPUMEHTAIbHBIX U
TEOPETUYECKUX UCCIEAOBAHUM.

3agayaMu AMCUMIUIMHBI SBIISETCS U3yUY€HUE OCHOBHBIX (PM3UUECKHX SIBJICHMIL; OBIajgeHuEe PyH-
JTAMEHTAJIbHBIMU TIOHATUSIMH, 3aKOHAMU W TCOPUSMH KJIACCHYECKOM M COBPEMEHHOM (PU3MKH, a TaKKe
MeToJlaMu (PU3UYECKOTO HCCIEeI0OBAaHUS; OBJIAJICHUE IPUEMaMH U METO/IaMU PEILIeHUS] KOHKPETHBIX 33]a4
W3 pa3IuYHbIX 00JiacTel (PU3MKHU; O3HAKOMJICHUE C U3MEPUTEIHHOM anmnaparypoid, opMUpOBaHHE HABbI-
KOB IpOBeeHUs (PU3HUUECKOTO IKCIEPUMEHTa, YMEHUS BBIACIUTh (DU3HUECKOE COJEepKaHUE B MPUKIIAJ-
HBIX 33J1a4ax.

JucuuninuHa HampaBiieHa Ha (GOPMUPOBAHUE CIAEAYIOUX OOIIEKYIbTYPHBIX U MPOQPECCUOHANTb-
HEIX KOMIICTCHIIUN.

Kon HaumeHnoBaHue pe3yJbTaTa 00yueHHst

CIOCOOHOCTh MPUMEHSTh COOTBETCTBYIOLIUHN (DU3MKO-MATEMaTUUYECKHUI amnmapaT, METo-
ONK-2 | 11 ananusa u MOJIEJIMPOBAHUs, TEOPETUYECKOIO U IKCIIEPUMEHTAILHOIO UCCIIEJOBAHUS
IpY PElIeHNU MPOo(EeCCHOHANBHBIX 33124

[1K-2 | cnocoOHOCTBRIO 00pabaThIBaTh pe3ybTaThl IKCIIEPUMEHTOB

B PE3YIbTATC U3YUCHUS JUCHUIIIMHBI CTYJCHT JOJIPKCH:

3HaTh:
® OCHOBHBIC 3aKOHBI MEXaHHKH, MOJICKYJISIPHOH (DU3UKH U TEPMOJMHAMHKH, OCHOBHBIC 3aKOHBI
DIIEKTPOIMHAMHUKH, YPaBHEHHUS KOJeOaHWI M BOJHOBBIX MPOIIECCOB, KBAHTOBBIE CBOMCTBA H3IY-
YEHUS, DJIEMEHTHl KBaHTOBOW MEXAHHKH, JIEMEHTHI KBAHTOBBIX CTATHCTHK, DJIEMEHTHI (DU3UKH
siapa u snemMeHTapHbix yactuil (OTTK-2)

Ymersn:
® BBIBIATh (PU3NYECKYIO CYIIHOCTD SIBIICHHI M TPOIECCOB B YCTPOMCTBAX pa3iu4HON (u3nye-
CKOHW TPHUPOIBI U BBIIOIHATH MPUMEHUTEILHO K HUM NpocThie TexHuueckue pacuetsl (OITK-
2);
® TpUMEHSATh 0a30BbIe 3HAHHS B 00JACTH (PH3MKO-MAaTEeMaTHUECKHX M €CTECTBEHHBIX HAyK B
npodeccuoHanbHoi aesrenbHoctd (OITK-2);
® BBINOJIHATH JaOOpaTOPHBIC M3MEpPEHHsI, 00padaThIBaTh U MPEICTABIATH PE3YIIbTATHI J1abopa-
TopHbIx m3Mepenuit (ITK-2).
Baapers:

e UHCTPYMEHTApPHEM IS pelieHns GU3NIeCKUX 3a1a4d B cBoeil nmpeametHoi oomactu (OITK-2);
® METOJIaMU TTOMCKA W CHUCTEMATH3AIMN HAYYHO-TEXHUYECKOW MHGOpMAIMU C IEJhI0 BBIOOpa
ONTUMAJILHOTO METO/Ia PELICHUs TTocTaBIeHHoU Gusndeckoit 3anaun (I1K-2).

2. MecTo gMcuMnnuHbI B CTPYKTYype o6pasoBaTenbHON NporpaMmmbil

JucuunirHa OTHOCUTCS K 0a30BOM 4acTH JAUCIUILIMH MaTeMaTHYeCKOT0 U €CTECTBEHHOHAYYHOTO
nukia b.1 oGpa3oBaTenpHON MporpaMMbl OATOTOBKU OakalaBpOB MO HAMPABICHUIO «DJIEKTPOIHEPreTH-
Ka U 3JIEKTPOTEXHUKa» C MPO(UIeM MOATOTOBKU «DIEKTPOIPUBO U aBTOMATHKA MPOMBIIIICHHBIX yCTa-
HOBOK M TEXHOJIOTHYECKHX KOMIUIEKCOBY.
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B cooTBeTcTBHM € y4eOHBIM IUIAHOM IO HAIPABIECHUIO «DJIEKTPOIHEPTETUKA U AIEKTPOTEXHUKA»
nucuuruHa «®duszukay 6azupyercs Ha 0a30BOM cpeiHeM 00pa30BaHUU U HA CIICIYIONIUX JTUCIHUILIMHAX:

b1.b.4 Bricirag matemMaTHKa,
b1.B.7 Xumus,

3HaHI/IS'I, YMCHHA U HABBIKH, IMMOJIYYCHHBIC CTYJCHTAMU B IMPOLECCCC U3YUCHUA NUCHUILIIIMHEI, SABJIA-

foTcs 0a30il Is:

b1.b.10 DIEKTPOTEXHUYECKOE U KOHCTPYKIIMOHHOE MaTepUaIOBEICHUE
b1.b.15 TeopeTnyeckas MExaHHUKa

b1.b.16 WNnxeHepHas U KOMIIbIOTEpHas rpaduka

b1.B.O/I.1 MaremaTuuecKkue OCHOBBI IIPOTPAMMUPOBAHUS

b1.B.O/1.3 [Ipuknannas MexaHuka

b1.B.0O/1.4 DIEKTPOTEXHUKA U OCHOBBI AJIEKTPOHHUKHU

b1.B./IB.6.1 KomnproTepHoe MoAenMpoBaHue B 3a/1a4ax JIEKTPOIPUBOIA
b2.11.2 Hayuno-uccnenoBarenbckas pabora

b2.11.3 [IpennumuioMHas npakTuka

3. O6beM gucuMNNMHbI B 3a4e€THbIX eAUHULAX C YKa3aHUeM KoyiM4yecTBa akageMmu4veckux
YyacoB, BblferieHHbIX Ha KOHTaKTHYH paboTy obGyuarwwmxca ¢ npenogasaTtenem (no
BuAaam y4eOHbIX 3aHATUM) U HA CaAMOCTOATESIbHYIO paboTy obyyaroLwmxcs

AynuTopHas paéora

MaremMaTnyeckul u

uxon: EcrecTBeHHOHay4HBIN

bl Cemectp
Yactp nukia: 6azoBast
Ne nucnuninHel o yueOHOMY IIJIaHYy: b1.b.5
Yacos (Bcero) rno yueOHOMY IUIaHY: 468 1,2,3 cemectp
TpynoemkocTb B 3a4eTHbIX enunuiax (3ET) | 13 1,2,3 cemectp
Jlexiuu (3ET, yacoB) (0.5, 18); (0.5, 18); (0.5, 18) 1,2,3 cemectp
IMpaktrueckue 3anstus (3ET, yacos) (0.5, 18); (0.5, 18); (0.5,18) | 1,2,3 cemecTp

JlabopaTtopusbie padoTsl (3ET, gacon)

(1, 36); (0.5, 18); (1, 36)

1,2,3 cemectp

O0BeM caMocTOATENbHOM paboThI
o yueoHomy 1utany (3ET, gacoB Bcero)

(2,72); (1.5, 54); (2,72)

1,2,3 cemecTpsl

Oxk3ameH (3ET, gacoB)

(1, 36); (1, 36)

1,3 cemecTpbl

CamocrosiTesibHast padoTa CTyJeHTOB

Bun pabor

Tpynoémkocts, 3ET, yac

W3ydeHnue maTepuaaoB JeKuui (JiK)

0.5, 18; 13/36, 13; 0.5, 18;

[TonroroBka K MpaKTUYECKUM 3aHATHIM (I13)

0.5, 18; 13/36, 13; 0.5, 18;

[ToaroToBKa K BHIMOJHEHHUIO U 3AIIUTE JJAOOPAaTOPHOU pabOTHI (J1a0)

28/36, 28; 0.5, 18; 28/36,

nuctumiuabl (CPC)

36.
BrImonmHeHne pacdeTHO-rpapuIecKuX 3aaHmi 6/36, 12
BrinonHenue kypcoBoro mpoekra (paboThl) -
CamocTosTeTbHOE N3YUYCHHE IOTTOJTHUTEIIbHBIX MaTepUaIoB 2/36, 2

[ToaroroBka K KOHTPOJIBHBIM paboTam
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IToaroroBka K TECTUPOBAHUIO

IlogroroBka K 3a4ery

Bcero:

5.5, 198

HOI[]"OTOBK& K DK3aMCHY

(1, 36); (1, 36)

4. CopepxaHue AUCLMUMNIIMHbI, CTPYKTYPUPOBaHHOE MO TeMaM C yKasaHUeM OTBeAEeHHOro
Ha HMX KONIM4YecTBa akaJeMU4YeCKUX 4acoB U BUOOB Y4EeOHbIX 3aHATUN

Beero Bunrl yueOHOH 3aHATHH, BKIIIOYas CaMOCTO-
Ne yacoB | STEIBbHYIO pabOTy CTYIEHTOB, H TPYIOEM-
i TeMbl TUCIUIIINHBL Ha KOCTS (B 1acax)
TEMY
JIK p a0 CPC
1 2 3 4 5 6 7
1 | Tema 1. Kunematuka 16 1 1 4 10
2 | Tema 2. /IuHaMHKA MATePHAJIbHOH TOYKH. 7 1 2 - 4
3 Tema 3. Pa6oTa. MoutHocTh. Mexannueckast 5 1 1 i 4
JHeprus.
Tema 4. KunemaTuka u JUHAMHMKA a0COJTIOTHO
4 24 2 8 12
TBEP/OrO TeJja.
5 | Tema 5. Mexannvyeckue K0j1e0aHUs M BOJIHBI. 34 4 4 12 14
Tema 6. Mouiekyasipaas ¢puznka. OcCHOBHbIE
6 | ypaBHeHHS] MOJIEKYIAPHO-KMHETHYECKOH Teo- 28 4 4 8 12
puu.
7 Tema 7. OcHoBBI TepMOAMHAMUKH. TenoBbie 16 2 5 4 8
Npouecchl.
8 | Tema 8. PeasibHbI€ Tra3bl 7 1 2 - 4
Tema 9. lIpunuun unepuuu. Ilpeodpazosanus
I'annues. Iloctyaarsl CTO. IIpeodpa3oBanus
9 . 6 2 - - 4
Jlopenua. Cieacreus u3 npeodpasosanmii Jlo-
peHIa.
Bcero B 1-m cemectpe 180 yacoB no BceM BUaaM
yueOHBbIX 3aHATHH (BKJIHOYast 36 4aCOB HA MOATOTOBKY 144 | 18 18 36 72
K 9K3aMeHY)
10 | Tema 10. DaekTpocTaTHKA 8 2 2 - 4
11 Tema 11. DnekTpocTaTudyecKoe moJjie B An3JieK- 8 5 5 ) 4
TPUKAX.
12 Tema 12. IIpOBOAHMKH B 3JIEKTPOCTATHYECKOM 16 1 1 6 8
noJie.
13 Tema 13. DHeprusi cucremsl 3apsi/i0B, 3aps- 6 1 1 i 4
’KEHHOI'0 IPOBOJIHUKA, KOHJeHcaTopa.
14 Tema 14. DileKTpHUYecKHil TOK M €ro XapaKre- 14 5 5 4 5
PHUCTHKH.
15 Tema 15. MarautHoe noJie. MarHuTHasi MH- 16 3 5 4 v
AYKIHS.
16 Tema 16. SIB1eHNe 2JIEKTPOMATHUTHON HHAYK- 10 1 2 2 5
MU
17 | Tema 17. MarHuTHoOE€ 1OJIe B BEII[ECTBE. 9 3 2 - 4
18 | Tema 18. BuxpeBoe 21eKTpHYECKOE TOJIE. 6 1 2 - 3
19 | Tema 19. Cucrema ypaBHeHHii MakcBesia s 7 1 1 - 5

4
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3JIeKTPOMATHUTHOTO MOJIS.

20 | Tema 20. Dj1eKTPOMAarHUTHbIE BOJIHBI. 8 1 1 2 4
Bcero Bo 2-m CEMeCTpe 108 yacoB mo BceM BHIaM 108 18 18 18 54
Y4eOHbIX 3aHATHI

21 Tema 21. I'eomeTpudeckas ontuka. Unrepde- 17 1 5 6 8

PEeHIIUsI CBeTA.

22 | Tema 22. ludpakuus cBera. 32 2 2 16 12

23 | Tema 23. lucnepcus cBera. 6 1 1 - 4

24 Tema 24. Iloasipuzauus 3J1eKTPOMATHUTHBIX 21 1 2 8 10

BOJIH.
o5 Tema 25. KBanToBasi npupoaa u3/jy4eHusl. 3 1 2 i 5
TenJioBoe nzayuenue.
26 | Tema 26. ®oTo3nekTpudecknii 3¢ deKxT. 14 1 2 6 5
Tema 27. @uznyecKkue 0CHOBbI KBAHTOBOM Me-
27 | xanuku. CTanMoHapHble COCTOSIHUSL. YpaBHe- 7 2 1 - 4
Hue Hlpennnrepa.
Tema 28. JIBu:kenue cBo00aHoi yacTuusbl. Ilo-
28 | TeHnuaIbHBI 0apbep. TynHeabHbII YPdeKT. 8 2 2 - 4
Yacruua B NOTEHIHAJIbHOM sIMe.
Tema 29. Iloryomenne, CIOHTAHHOE M BHIHY K-
29 | nenHoe u3aydyenusi. OnruyecKkue KBAaHTOBbIE 7 1 2 - 4
reHepaTopsbl.
Tema 30. KBanToBble cratuctuku Pepmu-
30 Jupaka n bose-JifHmTeliHa. JJIeKTPOHHBIN ra3 6 5 ) ) 4
B MeTaJu1ax. TenjioeMKocTh TBepabIX Tej. Do-
HOHBI.
Tema 31. DiieMeHTHI 30HHON TEOPUM TBEPABIX
31 | Teqa. MeTaJuibl, AN3JICKTPUKH NOJYIIPOBOIHH- 5 1 - - 4
KH.
32 | Tema 32. Sinepusblie cuabl. Moaenau siapa. 5 1 - - 4
33 Tema 33. SInepuble peakuuu. JjaeMeHTAPHbIE 8 9 5 i 4
YaCTHIIbI.
Bcero B 3-m cemectpe 180 yaca nmo Bcem Buaam yueo-
HBIX 3aHATHI (BK/JI04asi 36 yacoB Ha MOATOTOBKY K | 144 18 18 36 72
IK3aMeEHY)
Bcero 468 yaca no Bugam y4yebHbix 3aHATUN 396 54 | 54 90 198

(BkAOYaAA 72 yaca Ha NOATrOTOBKY K 3K3aMmeHam)

Conep:xkanue mo BuaaM y4eOHBIX 3aHATHH

Tema 1. Kunematuka
Jlekums 1. IIpeamer u crpykrypa ¢usuku. Meton dusznueckoro uccienoBanus. Ousmdeckue oc-
HOBBI MexaHUKHU. [IpocTpaHCTBO, Bpemsi, NBM)KEHHE. DIEMEHThl KuHeMaTtuku. CucteMa oTcuera.

[epemernenue, ckopocth, yckoperue. (1 gac).

IIpakTuyeckoe 3anaTue 1. Kunematnka marepuansHoit Touku (1 gac).
Jlaboparopnas padora 1. V3ydyeHre METO0B MPOBEICHUS MPSAMbBIX U KOCBEHHBIX U3MEPEHUN U

00paboTKM X pe3ynbTaToB (2 yaca).
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JlaGopaTopnas padora 2. V3ydyeHne MeTo10B 00pabOTKH pe3ylbTaTOB MPSMBIX MHOTOKPATHBIX
usMepenuii (2 gaca).
CamocrositesbHasa padora 1. [loaroroBka k JieKIMu (M3y4yeHUE TEOPETUUECKOrO0 Marepuasa Io
teme). [ToAroToBKa K BBHIMOJIHEHUIO H 3aIiuTe jJabopaTopHoil paboThl Ne 1 u Ne 2 (u3yueHne MeTOAMYC-
CKUX yKa3aHUH, MpeaBapUTEIIbHAs MPOPaOOTKA TEXHOIOIMYECKOTro IUKIa). [IoaroToBka K mpakTHUECcKo-
My 3aHATHIO (M3y4yeHHE TEOPETUYECKOTOo Marepuania 1o TeMme, MOATOTOBKA K TECTUPOBAHUIO, BHIIOIHE-
HHUE IOMAIIHEro 3a1aHus — pelieHue 3aaa4) (Bcero k reme Nel — 10 vacoB).
Texkyumii KOHTPOJIb — YCTHBIN OIPOC MPHU MPOBEICHUU JIOMYCKa K JIabopaTOpHBIM paboTam, 3a-
muTa 1abopaTopHBIX padoT.

Tema 2. JIlunaMuKa MaTepHAJIbLHOH TOUYKH.
Jlekums 2. Jlunamuka marepualibHOM Touku. 3akoHbl HetoToHa. Cmita. Macca. Ummynsc. Cucre-
MbI yacTull. L{eHTp uHepumu. 3akoH coxpaHeHus ummysbca. (1 gac).
IIpakTHyeckoe 3anaTHe 2. /luHaMuKa MaTepuaibHON TOUKH (2 yaca).
CamocrosiTesibHas padora 2. [Togrotoska k Jekuuu (M3yuyeHUE TEOPETUUECKOIO MaTepuaa mo
teme). [ToAroToBKa K NMPAaKTHYECKOMY 3aHSATHIO (M3y4YEeHHE TEOPETUYECKOro MaTepHaia 1o TeMe,
MOrOTOBKA K TECTUPOBAHUIO, BBHITIOJIHEHUE JIOMAIIIHETO 3a/IaHus — pelIeHHe 3a/1a4) (BCEro K TeMe
No2— 4 yaca).
Texkymmii KOHTPOJIb — YCTHBIM OIIPOC M0 TEME NPONUJEHHOMY JEKIIMOHHOMY MaTepuainy.

Tema 3. Padora. MomHocTs. MexaHuveckasi JHeprus.
Jlekmus 3. Pa6ora. MomntHocTs. MexaHudeckasi S3Heprus. 3aKOH COXPAaHCHHSI MEXaHUYECKON JHep-
ruu. JluccunatuBHbIE CUIIbl. 3AKOHBI COXPAaHEHUs U PUHIUIIBI cuMMeETpuH (2 gaca).
IIpakTnuyeckoe 3ansitue 3. Pabora. 3akoH coxpaHeHHs MeXxaHu4ecKoil sHepruu (1 gac).
CamocTosTenbHas padora 3. [loaroroBka K Jieknuu (M3ydeHHE TEOPETUIECKOTO MaTepHaia Imo
teme). [IOArOTOBKA K MPAKTUYECKOMY 3aHITHIO (H3YYeHHE TEOPETHUECKOTO MaTepuala 1o TeMe,
MOJITOTOBKA K TECTUPOBAHMUIO, BHIIIOJHEHUE JIOMAIIIHETO 3aJIJaHUsl — pelIeHHe 3a/1a4) (BCEro K TeMe
Ne3— 4 yaca).
Texkymmii KOHTPOJIb — YCTHBIM OIIPOC 10 TEME MO MPONJACHHOMY JIEKHIMOHHOMY MaTepHay.

Tema 4. KunemaTuka u 1MHaAMHUKAa a0COJIIOTHO TBEPIOI0 TeJa.
Jleknusa 4. Kunematuka v TuHaMHKa abCOIOTHO TBEPJOTO Tena. Bpaienue TBepAoro tena OTHO-
CUTEJIBHO HENOABM)XHOM ocu. MoMeHT uHepuuu. 1lnockoe nBukeHne. YpaBHEHUs JBUKECHUS, MO-
MeHT umnybea (1 gac).
Jlexkuus 5. DHeprus CUCTEMbI YaCTHII. 3aKOH COXpaHEeHHs MOMeHTa uMityibca (1 gac).
IpakTuyeckoe 3anaTue 4. Kunematuka u tuHaMuka abCoOIIOTHO TBEpAOTO Tena (2 yaca).
JlaGopaTopnas pa6ora 3. OnpezaeneHre MOMEHTa HHEPIUH Bpallaroiencs: cuctemsl Ten (4 Ja-
ca).
JlaGopaTopnas paGora 4. M3yueHue TUHAMHUKH BpalaTeIbHOrO JABMXKEHHS TBEPIBIX Ted (4 ya-
ca).
CamocrosiTenbHas padora 4. [loaroroBka K JieKuuu (M3yuyeHHE TEOPETUUECKOro MaTrepHasia Mo
teme). [ToAroToBKa K BBIMOJHEHHIO U 3amuTe jgaboparopHoit pabotsl Ne 3 u Ne 4 (u3yuenue me-
TOJUYECKUX yKa3aHWH, MpeBapuTeIbHas MpopaboTKa TEXHOIOTHYECKOro 1ukia). [loaroroska k
MIPaKTUYECKOMY 3aHITHIO (M3y4yeHHE TEOPETUUYECKOro MaTepuaia Mo TeMe, MOAroTOBKa K TECTH-
POBaHMIO, BHITIOJIHEHHE JIOMAIITHETO 33aHus — peleHune 3a1a4) (Bcero k reme Ned — 12 gyacos).
Texkyumii KOHTPOJIb — YCTHBIN ONPOC MPH MPOBEIEHUH JIOMYCKa K JIaOOpaTOPHBIM paboTaM, 3a-
muTa 1abopaTOpHBIX padoT.

Tema 5. Mexanuyeckue KoJieGaHusI U BOJHBI.
Jlexuus 6. Kone6anus. CobctBeHHBIE Kosebanus. ['apMoHnyeckuii ociiyuiaTop. MaremaTuuecKuii
masTaEK (1 gac).
Jlexuust 7. DHEprust Mpyu rapMOHUYECKUX KOJIEOaHUAX. AHTAPMOHUYECKUH OCIILIATOP. JIMHEHHbIH
OCIILIATOP ¢ 3aTyxanueMm (1 gac).
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Jlekuus 8. BeiHYX/IeHHBIC KOJNEOAHUS OCIWILIATOpPA MPU NMEPUOAMYECKOM BO3jAeHcTBUU. Pe3o-

Hasc (1 gac).
Jlexuus 9. IMapamerpudeckue konebanus u aBToKoneOanus. CI0KeHHE TapMOHMYECKUX Koyieha-

HUI OMHAKOBOM yacToThI (1 uac).

IIpakTHyeckoe 3aHsiTHE S. DHEPTUS IPU TAPMOHUYECKUX KOJICOAHUAX. AHTAPMOHUYECKUIA OCIIHII-
nsaTop (2 Jaca).

IIpakTuyeckoe 3ansitue 6. [lapamerpuyeckue Konedanus M aBTokosneOaHus (2 yaca).

JladopaTopnasi padora S. M3yueHue koieObaHni MaTeMaTHIECKOTO MasiTHUKA (4 Jaca).
JlaGopaTopHnas pa6ora 6. M3yuenue konebanuii pusnyeckoro MasTHuka (4 Jaca).
JlaGoparopuas pa6ora 7. M3yueHre cOOCTBEHHBIX KOJICOAHHI CTPYHBI METOJOM pe3oHaHca (4
yaca).

CamocrosiTesibHas padora 5. [Toarotoska k nekuuu (M3ydeHUE TEOPETUUECKOIO MaTepuaa 1o
teme). [ToaroToBka K BBIOJHEHHIO U 3aluTe jJabopatopHoit padoTel Ne 5, 6 u Ne 7 (u3yuenue
METOJIMYECKUX YKa3aHHM, MpeaBapuTeIbHas MPOopadoTKa TexXHoIorndeckoro nukia). [loaroroka
K IPaKTUYECKOMY 3aHATHIO (HM3Y4YE€HHE TEOPETUYECKOro MaTepuasia 1o TeMme, IMOJAroTOBKa K Te-
CTHUPOBAHUIO, BHITIOJHEHHUE JIOMAIIIHETrO 3a/laHus — pelieHue 3aaav) (Bcero Kk teme Ne5 — 14 ya-
COB).

Texkyummii KOHTPOJIb — YCTHBIN OMPOC MPU MPOBEICHUU JIOMYCKa K JIabopaTOpHBIM paboTam, 3a-
1IUTa JIabOpaTopHBIX PaboT.

Tema 6. Mouiekyasipaas pusznka. OCHOBHbIE YPABHEHHS MOJIEKYJISIPHO-KUHETHYECKON TEOpHH.
Jlekuus 10. MonekynsipHas Gu3uka U TEPMOAWHAMHKA. MeETOIBI ONMUCAHUS MaKPOCKOMMYECKUX
cucteM. OCHOBHbBIC YpaBHEHUsI MOJICKYJISIPHO-KUHETHYECKONW TEOpHH UIsl JaBieHus U dHepruu. (1
4ac).

Jlexuust 11. Oneir Hltepna. Pacnipenenenne Maxkcsenna. Pacripenenenue bonbiimana. PaBHomep-
HOE pacrpe/Ie/ICHUe SHEPTUH 110 CTEeTeHsIM CB000bI. BHyTpenHsist sueprus (1 gac).

Jlexkuust 12. CpesnHee yuClio CTOJKHOBEHUH B cekyHny. CpenHsis ATMHa cBOOOAHOTO mpobdera Mo-
nekyn. Kunernueckue mporeccs (1 gac).

Jlexuus 13. OnbITHBIC 3aKOHBI SIBJICHUI TIepeHoca. BoiBoa koadduimenta quddysun (1 gac).
IpakTuyeckoe 3anaTHe 7. OCHOBHBIEC YPABHEHUS MOJICKYISIPHO-KHHETUYECKON Teopuu (2 yaca).
IIpakTnueckoe 3ansiTue 8. Buyrpenssist sHeprus (2 yaca).

JlabopaTopnas padora 8. Onpezenenre Maccbl MOJIS Bo3yxa (4 yaca).

JlaGopatopuas pabora 9. Onpeznenenue ko3(pUIMEHTa BHYTPEHHETO TPEHUS BA3KOW >KUIAKOCTH
o metony Ctokca (4 gaca).

CamocrosiTeibHasi padora 6. [loaroroBka K JieKnuu (M3y4eHHE TEOPETUIECKOTO MaTepHralia Imo
teme). [1oAr0TOBKa K BBHIMOJHEHUIO U 3aluTe Ja0opaTtopHoil paboThl Ne 8 u Ne 9 (u3ydeHue me-
TOIWYECKUX YKa3aHUU, MpeaBapuTeIbHas NpopadoTka TeXHoJornueckoro mukia). [loaroroska
IIPAKTUYECKOMY 3aHATHIO (M3y4EHHE TEOPETUYECKOr0 MaTepHasa 1o TeMe, OArOTOBKA K TECTH-
POBaHMIO, BBITIOJIHEHHUE TOMAIITHETO 33/IaHusI — peleHue 3a1a4) (Bcero k reme Ne6 — 12 qacos).
Texkymuii KOHTPOJIb — YCTHBINA OMPOC MPU MPOBEICHUM JIOIMYCKa K J1a00opaTOpHBIM paboTam, 3a-
IUTa JIabOpaTOPHBIX PaboT.

Tema 7. OcHoBBbI TepMOAMHAMUKH. TenioBbIe npouecckl.

Jlexknus 14. Terossie iporiecchl. Pabota u temnora. [lepBoe Havano TepmoauHamMuku. Termioem-
KOCTh. AnabaTHbIil mporecc. Ypasaenue [lyaccona (2 gaca).

Jlexuust 15. Hukisl. Termossie maruabl. KIT/ (1 gac).

Jlekuusa 16. DuTponusa. CTtaTUCTHYECKOE HMCTOJIKOBAHME 3HTpONMM. BTOopoe m TpeThe Hauana
tepmoanHamMukH (1 gac).

IIpakTyeckoe 3ansaTue 10. [lepBoe u BTopoe Havasia TEPMOAMHAMHUKH (2 yaca).

Jladoparopnasi padora 10. OnpeneneHre OTHONMICHUST MOJISIPHBIX TEIUIOEMKOCTEH Bo3ayxa (4 Ja-
ca).
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CamocrosiTtesnbHas padora /. [loarotoBka K Jiekiuu (M3y4eHHE TEOPETHUUECKOT0 MaTepuaia o
teme). IToAroToBKa K BBIIIOJHCHHIO M 3aluTe JabopaTopHOi paboTel Ne 10 (M3ydeHue MeToande-
CKMX YKa3aHHi, NpenBapuTeIbHas MpopabdoTKa TeXHOJIOrnyeckoro nukia). [lonrotoBka k mpak-
TUYECKOMY 3aHATHIO (M3Y4YEHHE TEOPETHUECKOIro MaTepuaia Mo TeMe, MOAr0TOBKa K TeCTUPOBA-
HUIO, BBITIOJIHEHHUE IOMAIITHET0 3aaHus — pelieHue 3a1a4) (Bcero k teme Ne7 — 8 yacos).
Texkyumii KOHTPOJIb — YCTHBIN ONPOC MPHU MPOBEICHUU JIOMYCKa K JIaOOpaTOPHBIM paboTaM, 3a-
nmTa 1a00paTopHEIX pabdoT.
Tema 8. PeanbHble rasol
Jlekums 17. YpaBHeHHE COCTOSIHUSA peasIbHOTO ra3a. CHiibl B3aUMOJICHCTBUS MEXK1Y MOJIEKYJIaMU
peanbHOro ra3a. BHyTpeHHss sHeprus peanbHoro rasa (1 gac).
IIpakTnueckoe 3anaTHe 11. YpaBHeHNE COCTOSHUS peaibHOTO rasa (2 yaca).
CamocrosiTesibHas padora 8. [Toaroroska k lekuuu (M3yuyeHUE TEOPETUUECKOTO MaTepuaa mo
teme). [ToAroToBKa K NMPAaKTHYECKOMY 3aHATHIO (M3y4EeHHE TEOPETUUYECKOro MaTepHaia 1o TeMe,
MOATOTOBKA K TECTUPOBAHUIO, BHITIOIHEHUE JIOMAIIIHETO 33/JaHUs — pelIeHHe 3a/1a4) (BCEro K TeMe
Ne8 — 4 yaca).
Texyumii KOHTPOJIb — YCTHBIIN OMPOC MO TEME MO MPOHACHHOMY JIEKIIMOHHOMY MaTepHaiy.
Tema 9. lIpunuun u"epuun. IlpeodpazoBanus I'aauies. ocrynarer CTO. IlpeodpasoBanus Jlo-
penna. CiaencrBusi u3 npeoopazoBanuii Jlopenua.
Jlekuus 18. [NMpuamun wHepuuu. [Ipeobpazoanus [ammnes. [Moctymarer CTO. IpeobpazoBanus
Jlopenma. CneactBus u3 npeodpazoBanuii Jlopenna (2 gaca).
CamocrosTenbHas padora 9. [loaroroBka K Jiekuuu (M3ydeHHE TEOPETUIECKOTO MaTepHaia 1o
teme) (Bcero k Teme Ne9 — 4 gaca).
Texkyumuii KOHTPOJIb — YCTHBIN OMPOC MO TEME MO MPONAECHHOMY JICKIHOHHOMY MaTepHay.
Tema 10. DulekTpocTaTnka.
Jlekums 19. DnexTpuyeckue 3apsaapl. 3aKOH coxpaHeHUs 3apsana. 3akoH Kynona. DnekTpocTaTu-
4ecKoe MoJie B Bakyyme. HanpsxkeHHOCTh anekTpocrarnyeckoro nois. [IpuHnun cynepnozunun
noneit (1 gac).
Jleknms 20. ITorok HanpskeHHOCTH 3neKTpocTatnyeckoro nois. Teopema ['aycca i anexTpo-
CTaTU4YecKoro noss B BakyyMme. [Ipumenenue teopemsl ['aycca as pacuera 3J€KTPOCTaTHUECKUX
nosiedt. [upkyinsanus snekrpocratndyeckoro nods. [lorenunan anexkrpocratnueckoro nois. Cesasb
HaMPSHKEHHOCTH M MOTEHIMal1a 3JeKTpoctaTiuaeckoro mois (1 gac).
IIpakTnueckoe 3ansitue 12. HanpspkeHHOCTD M OTEHIMAT 3JIEKTPOCTaTHUECKOTO Mo (2 yaca).
CamocrositeabHas padora 10. [ToxroroBka x Jeknuu (M3ydeHHE TEOPETHUYECKOTO MaTepuaa
no teme). [ToaroToBKa K MpaKTHYECKOMY 3aHATHIO (M3YYeHHE TEOPETHYECKOTO MaTepHaia 1o Te-
Me, MOATOTOBKA K TECTUPOBAHUIO, BBHIITOJIHEHUE JIOMAIIHEr0 3aJaHus — pelleHne 3aja4) (BCero K
teme Nel( — 4 gaca).
Texyummii KOHTPOJIb — BHIOOPOYHAs TPOBEPKA JIOMAIIIHETO 33/1aHUs, YCTHBIA ONPOC y AOCKH, Te-
CTHUPOBaHHUE.
Tema 11. DulekTpocTaTH4YeCKOE MOJ1€ B IHIJICKTPUKAX.
Jleknms 21. DnektpocraTuueckoe nosie B audnekrpukax. [lomspusoBannocts. Teopema I'aycca
JUISL 3JIEKTPOCTATUYECKOTO TOJIS B IUAJIEKTPUKAX. DJIEKTpUUecKoe cMeleHune. Juanexrpuueckas
MPOHUIIAEMOCTbh. Y CJIOBUS Ha TPpaHUIIe pa3zesa AUIICKTPUKOB (2 daca).
IpakTuyeckoe 3ansaTHe 13. DIEKTPOCTATHIECKOE MOJIE B AUDJICKTPHUKaX (2 "aca).
CamocrosiTenbHass padora 11. [lonroroBka K Jekiuu (M3ydeHHE TEOPETHUYECKOIO MaTepuana
o teme). [ToaroToBKa K MPaKTHYECKOMY 3aHATHIO (M3YYeHHE TCOPETHUYECKOr0 MaTepHrasa mo Te-
M€, NTOATOTOBKAa K TECTUPOBAHUIO, BBIIIOJIHEHNE IOMAILHErO 3aJjaHusl — pelIeHne 3a7a4) (BCEro K
teme Nel - 4 gaca).
Texkymuii KOHTPOJIb — YCTHBINM OIIPOC I10 TEME 110 POMACHHOMY JICKIUOHHOMY MaTepHay.
Tema 12. IIpoBOIHMKH B 3JIEKTPOCTATHYECKOM TI0JI€.
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Jleknus 22. [TpoBOJHUKHN B 3JIEKTPOCTATUYECKOM IOJIE. DIIEKTPOEMKOCTh YEJIMHEHHOrO MpOo-
BojHUKa. B3anmuas emkocts. Konaencaropsr (1 gac).
IpakTuyeckoe 3ansaTue 14. Konagencarops (1 gac).
JlaGopaTopHas padora 11. OmpeneneHne eMKOCTH KOHJIEHCATOpa MOCPEACTBOM OayIuCcTHYe-
CKOTO rajpbBaHOMeTpa (2 Jaca).
JlaGopaTopuas padora 12. M3ydcHre npoIieccoB 3apsaKu M pa3psakd KoHAeHcaTopa (2 yaca).
JlabGoparopuas padora 13. OnpeneneHre €eMKOCTH KOHIEHCATOpa METOJOM MEPUOANYECKON 3a-
PAAKH U pa3psaaku (2 yaca).
CamocrosiTesibHas padora 12. [ToaroroBka K JeKIuu (M3y4eHUE TEOPETHUYECKOrO MaTephalia
o teme). [ToAroToBKa K BBITOJHCHHIO U 3aIIuTe JabopaTtopHoii padoTel Ne 11, 12 u 13 (u3yucHue
METOJIMYECKUX YKA3aHUM, IpeBapUTeIbHas NpopadoTKa TeXHOoIorn4eckoro nukia). [logroropka
K MPaKTUYECKOMY 3aHATHIO (M3Yy4YE€HHE TEOPETUYECKOro Marepuala 1o TeMme, MOJAroTOBKa K Te-
CTHPOBAHUIO, BBIMOJTHCHHUE JOMAITHETO 3a/IaHus — pelieHue 3aaa4d) (Bcero k teme Nel2 — 8 yga-
COB).
Texkyumuii KOHTPOJIb — YCTHBIN OMPOC MPH MPOBEIACHUH JOIYCKa K JIAOOPaTOPHBIM paboTaMm.
Tema 13. DHeprus cucTeMbl 3aps/I0B, 3aPAKEHHOT0 NIPOBOJIHUKA, KOHIEHCATOPA.
Jlekumsa 23. DHeprusi cUCTEMBbI 3apsJI0B, 3apsDKEHHOrO MPOBOJHUKA, KOHJIEHCATOpa. DHEprus
3MeKTpocTaTuuecKoro nois. O0bemMHast IIOTHOCTH dHepruu (1 yac).
IIpakTuyeckoe 3ansaTHe 15. DHEprus 3apsHyKEHHOrO MIPOBOAHKUKA U KOoHJeHcaTopa (1 yac).
CamocrosiTesibHas padora 13. [loaroroBka k JeKuuu (M3ydyeHHE TEOPETHUECKOIO MaTepualia
no teme). [ToaroToBka K MpaKTHYECKOMY 3aHATUIO (M3YYCHHE TCOPETHYECKOTO MaTepHaa o Te-
Me, MMOATOTOBKA K TECTUPOBAHMIO, BBITIOJIHEHUE JOMAIIHETO 3aJjaHus — PelleHHe 3a/1a4) (BCero K
teme Nel3— 4 gaca).
Texyummii KOHTPOJIb — YCTHBIN OIIPOC IO TEME M0 NPOHACHHOMY JEKIIMOHHOMY MaTepHaiy.
Tema 14. DiiekTpryeckuii TOK M ero XapaKTepuCTHKH.
Jlekums 24. Di1eMEHTBI KJIaCCUYECKOM TEOpUH 2JIEKTPOIPOBOJHOCTH METauIOB. BrIBOA 3aKOHOB
Owma u Ixoyns — Jlenna. 3aTpyiHEeHUs] KJIACCUYECKOW SJIEKTPOHHOI Teopuu. I'paHu1ibl mpuMe-
HUMOCTH 3akoHa Oma (1 gac).
Jlekums 25. 3akon OMa /1711 HEOAHOPOJHOIO y4yacTKa LEMu. DIIEKTPOABIKYIIAs cujla, HampsKe-
Hue. [IpaBuna Kupxroga (1 gac).
IIpakTuyeckoe 3ansiTue 16. 3akon Oma u npaBuiia Kupxroda (2 gaca).
JlaGopatopHas padora 14. DxcriepuMeHTaIbHOE U3ydeHHe 00001eHHOoro 3akoHa OMa (2 yaca).
JlaGopaTopHnas padora 15. M3yyeHue 3aBUCHMOCTH MOIIHOCTH UCTOYHUKA TOKA OT COMPOTHUBIIE-
HUs Harpy3ku (2 daca).
CamocrositesbHas padora 14. [TonroroBka K JeKUUU (M3y4eHHE TEOPETHUECKOIO Marepualia
no teme). [ToaroroBka K BBINOJHEHHIO M 3amuTe JaboparopHoil padotel Ne 14 u 15 (u3ydenue
METOJIMYECKUX YKa3aHWM, MpeaBapuTeIbHas MpopaboTKa TeXHOJIOTUYecKoro ukia). [loaroroBka
K IPaKTUYECKOMY 3aHATHIO (M3Y4YE€HHE TEOPETUYECKOr0 MaTepuasa 1o TeME, IMOArOTOBKa K Te-
CTUPOBAHUIO, BBHIITOJTHEHUE JOMAIITHETO 3aJlaHus — pemieHne 3aaa4d) (Bcero k teme Nel4 — 6 ya-
COB).
Texyummii KOHTPOJIb — YCTHBIM ONPOC MpU IPOBEACHUH JIOMyCKa K 1a00paTOpHBIM paboTam.
Tema 15. MarautHoe noJie. MarHuTHasi MHAYKI U,
Jlekumst 26. MarautHoe 1moJie MOCTOSTHHOTO Toka. 3akoH buo-CaBapa-Jlamiaca u ero npuMmeHe-
HUE JJid pacyeTa MarHuTHoro nous (1 gac).
Jlekumst 27. BuxpeBoil xapakTep MarHMTHOTO noJid. [{UpKyJIsiuss MarHUTHOIO TMOJSl B BAKYyME.
ITotok BekTOpa MarHuTHOM MHAYKUuU. Teopema ['aycca g MarauTHOro noss (1 yac).
Jlekums 28. 3akon Amnepa. Kontyp ¢ Tokom B MarauTHOM noJie. Cuna Jlopenua. JIBukeHue 3a-
PSDKEHHBIX YacTUI B MarHUTHOM ToJie. Dddexr Xomra (1 ygac).
IIpakTuyeckoe 3ansaTue 17. 3akon amnepa. Cuia Jlopenna (2 gaca).
JlabopaTopnasi pa6ora 16. MccnenoBanue MarHuTHOTO TMOJIS CoJieHow 1a (2 yaca).
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JlaGopaTopnas padora 17. N3yuenue s¢pdexra Xoa (2 yaca)
CamocrosiTesbHas padora 15. [lonroroBka k jJeKkuuu (M3ydyeHHE TEOPETHUECKOrO Marepualia
o teme). [ToAroToBKa K BBIMOJHEHHIO M 3aluTe jJabopaTopHoil padotel Ne 16 u 17 (u3yuenue
METOJIMYECKUX YKa3aHUM, peaBapuTeIbHas MPopaboTKa TeXHOJIOrnYeckoro ukia). [loaroroBka
K IPaKTUYECKOMY 3aHATHIO (HM3Y4YEHHE TEOPETUYECKOro MaTepuasa 1o TeMe, IOJArOTOBKa K Te-
CTHUPOBAHUIO, BHITIOJHEHHUE JIOMAIIIHETrO 3a/laHus — pelleHue 3aaav) (Bcero k teme Nel5 — 7 ya-
COB).
Texyummii KOHTPOJIb — YCTHBIM ONPOC MpU IPOBEACHUH JIOMTYCKa K 1a00paTOpHBIM paboTaMm.
Tema 16. SIB1eHHe 2JIEKTPOMAarHUTHON MHAYKIUH.
Jlekumst 29. SIBneHue 3neKTpoMarHuTHOM WHAYKUUK. 3akoH Dapanes-Jlenua. MHIyKTUBHOCTb.
SBnenue camonnaykiuu (1 gac).
IIpakTuyeckoe 3ansaTue 18. 3akon Dapanes-Jlenna. MuaykTHBHOCTS (2 Yaca).
JladopaTopuasi pa6ora 18. VccnenoBanne MarHUTHON MHIYKIIUU B JKele3e OALTMCTHUSCKUX
MeToa0M (2 Jaca).
CamocrosiTesibHas padora 16. [ToaroroBka K JeKnuu (M3y4eHUE TEOPETHYECKOTO MaTephalia
o Teme). [ToAroToBKa K BBIMOJHEHHUIO U 3aluTe JaboparopHoil pabotsl Ne 18 (u3ydeHne MeTo-
JTUYECKUX yKa3aHUH, peaBapuTeIbHas IpopadoTKa TEXHOIOrn4ecKoro 1ukia). [lonroroska k
MIPAKTUYECKOMY 3aHIATHIO (M3y4yeHUE TEOPEeTUUYECKOro MaTepuania Mo TeMe, MOATr0TOBKa K TECTH-
POBaHUIO, BHIIOJHEHUE IOMAIITHETO 3aJ[aHus — pelieHue 3a1a4d) (Bcero k teme Nel6 — 5 vacos).
Texymmii KOHTPOJIb — YCTHBIN OMPOC MPU MPOBEACHHUH JIOIMYCKa K 1a00paTOpHBIM paboTam.
Tema 17. MarnuTHoOe noJsie B BeliecTBe.
Jlekuus 30. lua- 1 mnapamaraetuku. Hamaramdennocts. L{upkynsiius MarHUTHOTO TMOJSI B Be-
miectse (1 yac).
Jlekuus 31. HanpsbpkeHHOCT, MAarHUTHOTO TOJIsl. MarHuTHasi MIPOHUIIAEMOCTh. Y CIIOBUS Ha Tpa-
HUIIE pa3jiena MarHeTukoB (1 gac).
Jleknus 32. @eppomarHeTuku U ux cpoiictsa. [Ipupona deppomarsernsma. DHeprus CUCTEMbI
IPOBOJAHMKOB C TOKOM. DHEprusi MarHuTHoro nosig. O6beMHas II0THOCTH 3Hepruu (1 Jac).
IIpakTnyeckoe 3ansitue 19. DHeprus cucTeMbl IPOBOJHUKOB C TOKOM. ODHEPIUss MarHUTHOTO
noJisi (2 vaca).
CamocrosiTenbHasi padora 17. [loaroroBka K Jekiuu (M3ydeHHE TEOPETHUYECKOI'0 MaTepuana
o teme). [ToaroToBka K MPaKTHYECKOMY 3aHATHIO (M3YYeHHE TCOPETHYECKOTO MaTepHaa o Te-
Me, OJrOTOBKA K TECTUPOBAHUIO, BHIIIOJHEHNE JIOMAIIHETO 33/1aHUsl — pelIeHue 3aa4) (Bcero K
teme Nel7 — 4 gaca).
Texyummii KOHTPOJIb — YCTHBIN OIPOC IO TEME MO0 NPOHACHHOMY JEKIIMOHHOMY MaTepHaiy.
Tema 18. Buxpesoe 3jieKTpHYecKoe 1oJie.
Jlekumsa 33. Buxpesoe anekrpudeckoe nojne. Tok cmemenus. KBazucranuoHapHsie TOKU. Y cio-
BUA KBa3ucTanuoHapHocTH (1 Jac).
IIpakTuyeckoe 3ansaTue 20. Tok cmemenus. KBazucraunonapasie TOKU (2 yaca).
CamocTosiTenbHast padora 18. [loxroroBka x Jeknuu (M3ydeHHE TEOPETHUYECKOTO MaTephaa
no teme). [ToaroToBKa K MpakTHYECKOMY 3aHATHIO (M3Y4eHHE TEOPETHYECKOTO MaTepHaia 1o Te-
Me, MOATOTOBKA K TECTUPOBAHUIO, BBHIITOJIHEHUE JIOMAIIHEr0 3aJaHus — pelleHne 3aja4) (BCero K
teme Nel8 — 3 yaca).
Texkymmii KOHTPOJIb — YCTHBIM OIIPOC IO TEME MO MPONJACHHOMY JIEKUMOHHOMY MaTepHay.
Tema 19. Cucrema ypapHeHuii MakcBeJsia Ajsl 3J1eKTPOMATHUTHOIO TOJIS.
Jlekumust 34. Cucrema ypaBHeHMH MakcBeiia JJis 3J€KTPOMArHUTHOIO Mojisa. MarepuaibHble
ypaBHeHUs. [IpMHIINIT OTHOCUTENBHOCTH B 3JeKTpoAuHaMHUKe (1 Jac).
IIpakTuyeckoe 3ansaTue 21. YpapHenus Makcsemia (1 gac).
CamocrosiTenbHast padora 19. [lonroroBka k Jeknuu (M3ydeHHE TEOPETHUYECKOTO MaTepuana
o teme). [ToaroToBKa K MPaKTHYECKOMY 3aHATHIO (M3YyYeHHE TCOPETHUYECKOr0 MaTepHuaa mo Te-
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M€, IOJArOTOBKA K TECTUPOBAHUIO, BBHIIIOJHEHUE JOMAIIHETO 3aJaHUs — PELIEHUE 3aa4) (BCEro K
teme Nel9 — 5 gacos).
Texkymmii KOHTPOJIb — YCTHBINM OIIPOC I10 TEME 110 NPOMJACHHOMY JIEKIMOHHOMY MaTepHaiy.
Tema 20. Di1eKTpOMarHuTHbIE BOJIHbI.
Jlekuus 35. DnexTpoMarHuTHEIE BOJIHBL. CBOKWCTBA OETYIIMX AJIEKTPOMArHUTHBIX BOJH. DHEPTUs
3JIEKTPOMAarHuTHHIX BoJIH. [loTok sHeprum (1 yac).
IIpakTH4eckoe 3ansaTHE 22. DHEPIUsl dJIEKTPOMAarHUTHBIX BOJIH. IloTok snepruum (1 yac).
JlaGopaTtopuas padora 19. CusTue pe30oHAHCHON KpHBOW Koie0aTeIbHOrO KOHTYypa U
orpejesieHue ero J0oporHoctu (2 yaca).
CamocrosTenbHas padora 20. [ToaroroBka K BHIIOJIHEHHUIO U 3aIIUTE J1a00paTopHOii paboThl No
19 (M3ydyeHue MEeTOAMYECKHX yKa3aHWH, MpeJBapuTelibHas NpopaboTKa TEXHOJIOIMYECKOro LHUK-
na). IloaroroBka K MpakTUYECKOMY 3aHATUIO (M3Y4EHHME TEOPETHMUECKOro Marepuasia Mo TeMe,
IIOJIFOTOBKA K TECTUPOBAHUIO, BHIMOJIHEHHE JIOMAIHETO 33/1aHusl — pelleHHe 3a/1a4) (BCEro K Te-
Me Ne20 — 4 gaca).
Texyummii KOHTPOJIb — YCTHBIN OIPOC MPH NMPOBEACHUU JIOITYCKa K JJAOOPaTOPHBIM paboTam,
Tema 21. I'eomerpuueckasi ontuxka. Unrepdepenuns cBera.
Jlexuust 36. PazButue npezacrasienuit o npupoje cera. Murepdepenuns csera. KorepeHTHOCT
¥ MOHOXpOMAaTH4HOCTh. CriocoObl HaOmoaeHns nHTepdepeHnnn ceera. Pacuer nHTeepeHnnoH-
HOW KapTHHBI OT ABYX UCTOYHHKOB (1 yac).
IpakTuuyeckoe 3ansitue 1. Mutepdepennms cera. Pacuer mHTepdepeHIMOHHON KapTuHBI (4
yaca).
JlabopaTopuasi padora 20. OmpeneneHue JUIMHBI CBETOBOW BOJHBI C MOMOIIBI OUTIPU3MBI
®penens (6 yacos).
CamocTosTeabHas padota 21. [ToaroroBka K BBITIOJIHEHHUIO U 3allIUTE JTA00OpaTOpHO paboThl No
20 (u3y4yeHHe METOAMYECKUX YKa3aHUi, MmperBapuTelbHas MPOpadOTKa TEXHOJOTHUYECKOro IHK-
na). IloaroroBka K MpakTUYECKOMY 3aHATUIO (M3y4EHHME TEOPETHMUECKOro Marepuaya 1o TeMe,
MOJIFOTOBKA K TECTUPOBAHUIO, BBIITOJHEHHUE JOMAIIIHETO 3a/1aHUs — PELeHHe 3ajiad) (BCEro K TemMe
No21 — 8 wacos).
Texkymuii KOHTPOJIb — YCTHBIM OIIPOC, TECTUPOBAHUE.
Tema 22. [Inppakuus cpera.
Jlexuust 37. [lpunuun [oiirenca-®penens. 3oubl Openens. [IpsmonuHelinoe pacpocTpaHeHNe
ceera. Jludpaxius Ha OJHON eI U Ha TU(pakiMoHHON pemieTke. Judpakius peHTTeHOBCKUX
BOJIH Ha IPOCTpaHCTBeHHOM pemteTke. [lonsaTie o romorpaduu (2 yaca).
IIpakTuyeckoe 3ausitue 2. [lpunnun [oitrenca-Openens. Judpakius Ha menn 1 Ha TUpax-
IIMOHHOM perieTke (2 Jaca).
JlabGoparopuas padora 21. OnpeneneHre JJIMHBI CBETOBOW BOJHBI ¢ TOMONIBIO Kousiel] HeroToHa
(8 wacos).
JlabopaTopHnasi padora 22. OnpeneneHue IMHBI CBETOBON BOJIHBI METOJOM AU(GPAKIHH OT
oftHOM 1ienu (8 4acos).
CamocTosiTesbHas padora 22. [ToAroToBKa K BEITIOJTHEHUIO U 3allIUTE JTA00paTOpHOM paboThl No
21 u 22 (u3y4yeHue METOAMYECKUX YKa3aHHi, MpeaBapuTesibHas MpopaboTKa TEXHOJIOTHYECKOTO
uukia). [loaroToBka k NpakTUYECKOMY 3aHATHIO (M3Y4YE€HHE TEOPETHUECKOro MaTepuasa 1o Teme,
MOJITOTOBKA K TECTUPOBAHMUIO, BBIITOJHEHHE JOMAIIIHETO 3a/1aHUs — PELlIeHHe 3aja4) (BCEro K TeMe
Ne22 — 12 yacos).
Texkyumuii KOHTPOJIb — YCTHBIN OMPOC MPU MPOBEICHHUH JOIYCKa K J1a00paTOpHBIM paboTam, 3a-
IIUTa JJAOOPaTOPHBIX PabOT.
Tema 23. /Iucnepcus cBera.
Jlexkums 38. J[ucnepcus ceeta. DIEKTpOHHAsI TEOpUs aAUcniepcuu. PaccessHue, MoriomeHne CBeTa
(1 gac).
IIpakTuyeckoe 3anaTue 3. lucnepcus ceeta (1 gac).
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CamocrosiTebHast padora 23. [IoAroToBKa K NpakTUYECKOMY 3aHATHIO (M3Y4YE€HHE TEOpeTHYe-
CKOTO Marepuayia Mo TeMe, MOATrOTOBKAa K TECTUPOBAHMIO, BBHIIIOJHEHHUE JOMAIIHErO 3a/laHusl —
petieHue 3a1a4) (Bcero k Teme Ne23 — 4 yaca).
Texkyuuii KOHTPOJIb — YCTHBIN OIIPOC, TECTUPOBAHUE.
Tema 24. Iloasipu3anus 3JIeKTPOMArHUTHBIX BOJIH.
Jlekums 39. [Tonsipuzanus 31eKTPOMarHuTHBIX BOJH. JIMHEHHOE U IUPKYIISIPHOE COCTOSIHUE TTO-
nspusanuu. HenonsipuzoBaHHOE 31€KTPOMarHuTHOE u3inydeHue. CriocoObl MOydyeHHs HOJSpH-
3o0Ba”HHOro cBeta (1 vac).
IpakTuueckoe 3ansitue 4. [Tonsipu3zanus >IeKTPOMArHUTHBIX BOJH (2 vaca).
JlaGopaTopuasi padora 23. M3ydeHre 3aKOHOB IMOJIApHU3aLiU CBeTa (8 4acoB).
CamocTosTenbHas padoTa 24. [ToaroToBKa K BHIIIOJIHEHUIO U 3aIIUTE JJAOOpaToOpHOii paboThl No
23 (u3ydyeHHe METOAMYECKUX yKa3aHUH, IMpeaBapUTenbHas MpopaboTKa TEXHOJIOTHYECKOTO IUK-
na). IloaroroBka K NMpakTUYECKOMY 3aHATUIO (M3Y4YEHHME TEOPETHMUECKOro Marepuasia Mo TeMe,
MOATOTOBKA K TECTUPOBAHUIO, BHIMIOJIHEHHE TOMAIITHETO 3aJaHusI — PeLIeHHe 3a/1a4) (BCEro K Teme
No24 — 10 vacoB).
Texymmii KOHTPOJIb — YCTHBIM OMPOC IPU MPOBEICHHUH JIOMTYCKa K 1a00paToOpHBIM paboTaMm, 3a-
UTa 1a00paToOpHBIX PadoT.
Tema 25. KBanToBasi npupoaa usinydenusi. TenjioBoe usiayuyenue.
Jlexuus 40. KBanToBas npuposaa u3inydeHus. TemnoBoe n3nydeHrne. 3aKOHbBI TETIOBOTO H3ITyde-
HUs a0coOTHO YepHoro Tena (1 gac).
IpakTuyeckoe 3ansitue 5. TeroBoe u3TydeHre aOCOTIOTHO YEPHOTO Tea (2 Jaca).
CamocrosiTebHasi padora 25. [ToAroToBKka K NpakTUYECKOMY 3aHATHIO (M3Y4YE€HUE TeOopeTHYe-
CKOTO MaTepuayia Mo TeMe, MOATrOTOBKAa K TECTUPOBAHMIO, BBHIIIOJHEHHUE JIOMAIHEro 3aJaHus —
pemienue 3a1a4) (Bcero k reme Ne25 — 5 vacoB).
Texkymuii KOHTPOJIb — YCTHBIA OIIPOC, TECTUPOBAHUE.
Tema 26. @oTodnexTpudeckuii 3¢gdexr.
Jlekums 41. ®otoanekrpuueckuii apdext. 3axonsl BHemHEro Gotodddexra. PoToHBL. DPPexT
KomnTona (1 yac).
IMpakTuyeckoe 3ansaTue 6. 3akousl Gporodrdpdexra. DPdext Komnrona (2 gaca).
JlaGopaTropuas pa6ora 24. 3yuenue 3akoHoB hoTtoaddekra (6 gacos).
CamocTosTeabHas padoTa 26. [ToaroroBka K BHITOJIHEHUIO U 3aIIUTE JIAO0OpaTOpHO paboThl No
23 (u3y4yeHHe METOAMYECKUX YKa3aHWi, MmpenBapuTelbHas MPOpadOTKa TEXHOJOTHUYECKOro IHK-
na). IloaroroBka K MpakTUYECKOMY 3aHATUIO (M3y4EHHME TEOPETHMUECKOro Marepuaya 1o Teme,
MOJIFOTOBKA K TECTUPOBAHUIO, BBIIIOJHEHHUE JOMAIIIHETO 3a/1aHUs — PELIeHHne 3aj1a4) (BCEro K TemMe
Ne26 — 5 vacoB).
Texkyumuii KOHTPOJIb — YCTHBIN OMPOC MPH NMPOBEACHUH JIOITYCKa K TJAOOpaTOpHBIM paboTam, 3a-
uTa JJabopaTopHBIX PadoT.
Tema 27. @uzuvecKue 0OCHOBbI KBAHTOBOW MeXaHMKH. CTanMOHAPHBIE COCTOSIHUSA. YPaBHEHHE
Ipeannrepa.
Jlexuust 42. ®usnueckrue OCHOBBI KBaHTOBOW MexaHMKH. [IpuHumn HeonpeneneHHocTH. Kopmyc-
KYJIIPHO-BOJHOBOM Jyanu3M. KBaHToBble cocTosiHUSA. Cynepno3uius coCTOSHUN. Du3ndeckue
BEJIMYMHBI U oniepaTopkl. CTaninoHapHble cocTosiHusA. Y paBHeHue lllpenunrepa uist crannonap-
HBIX COCTOSTHUH (2 yaca).
IIpakTuueckoe 3ansitue 7. Ypasuenus lllpeaunrepa uist cranoHapHbIX cocTostHUM (1 gac).
CamocrosiTesbHas padora 27. [TonroToBka K MpakTUYECKOMY 3aHATHIO (M3ydeHHE TeopeThude-
CKOTO MaTepuajia o TeMe, IMOATOTOBKAa K TECTUPOBAHMIO, BBIIIOJHEHHUE JTOMAILHErO 3aJaHus —
pemenue 3a1a4) (Bcero kK reme Ne27 — 4 gaca).
Texkymuii KOHTPOJIb — YCTHBINA OIIPOC, TECTUPOBAHUE.
Tema 28. /IBu:xkenue cBo0oaHoil yactuubl. [lorennuanbuplii 0apbep. TynHeabnblii 3¢ dexrt. Ya-
CTHIA B IOTEHIMAJIBLHOM sIMe.
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Jlexuus 43. JIBmwkenue cBoboaHoil yactuupsl. IloreHnmanbubiii O0apbep. TyHHENbHBIA 3¢ (eKT.
YacTuiia B noTeHIMaabHou sime. ["apmMoHnyeckuii ocuuiisaiTop. AToM Bogopoaa. CieKTphl UcCIyc-
KaHMsI 1 TOrJIoeHus (2 Jaca).

IIpakTuyeckoe 3ansaTue 8. J[Brxenue cBoOoaHOM YacTuilbl. [loTeHIManpHbIM Oapbep. TyHHEb-
HBIH 3P dexT. YacTuia B NOTeHIUANBbHOM siMe. ["apMonndeckuii ocumisTop. (2 gaca).
CamocrosiTesibHass padora 28. [loaroroBka Kk NpakTUYECKOMY 3aHATHIO (M3y4yeHUE TeopeThude-
CKOTO MaTepuajia o TeMe, MOATrOTOBKAa K TECTHUPOBAHMIO, BBIIIOJHEHHUE JIOMAILHErO 3aJaHus —
pemeHue 3a1a4) (Bcero Kk reme Ne28 — 4 gaca).

Texkymuii KOHTPOJIb — YCTHBIA OIIPOC, TECTUPOBAHUE.

Tema 29. Iloryomenue, CIOHTAHHOE M BHIHYK/IEHHOE U3JydYeHusi. OnTHYecKrne KBAHTOBbIE reHepa-

TOPBI.

Jlexnms 44. [Tornonienue, CIOHTaHHOE U BBIHY)KJCHHOE M3ITy4eHUs. ONTHYEeCKHEe KBAHTOBBIE T'e-
Hepartopsl (1 gac).

IIpakTuueckoe 3ansiTue 9. OnTHYECKUE KBAHTOBBIE TEHEPATOPHI (2 Yaca).

CamocrosiTebHas padora 29. [TonroToBKa K NpakTUYECKOMY 3aHATHIO (M3Y4YE€HUE TEOpETHYE-
CKOTO MaTepHaja IO TeMe, MOATOTOBKAa K TECTHPOBAHMIO, BHINOJHEHUE JOMAIIHETO 3aJaHHs —
petieHue 3a1a4) (Bcero kK reme Ne29 — 4 yaca).

Texkymmii KOHTPOJIb — YCTHBIH ONPOC, TECTUPOBAHUE.

Tema 30. KBantoBbie craTuctuku ®epmu-JAupaka u boze-Jiinmreiina. JaeKTpoHHBIH ra3 B Me-
Taj1aX. TemioeMKocTs TBepAbIX TeJl. POHOHDI.

Jlekums 45. KantoBble cratuctuku @epmu-/lupaka u boze-DiiHmTeiiHa. J1eKTpOHHBIN ra3 B
MeTajuiax. TennoeMKocTh TBepabIX Ted. POHOHBI. (2 yaca).

CamoctosteabHas padora 30. [lonroroBka x Jeknuu (M3ydeHHE TEOPETHUYECKOTO MaTepuaa
o teme) (Bcero k Teme Ne30 — 4 gaca).

Tekymuii KOHTPOJIb — YCTHBIA OIIPOC IO TEME MO MPOMACHHOMY JIEKIMOHHOMY MaTepHaty.

Tema 31. DiieMeHTHI 30HHOI TeOpHM TBepAbIX TeJ. MeTalIbl, IM3JIEKTPUKH MOJYNPOBOAHUKH.

Jlexuusi 46. DneMeHTHI 30HHON TEOPUH TBEPABIX Tel. MeTauibl, AUAICKTPUKH TTOTYTIPOBOIHUKH
(1 gac).

CamocrosiTeabHas padora 31. [lonroroBka x Jeknuu (M3ydeHHE TEOPETHUYECKOTO MaTepuaa
o teme) (Bcero k Teme Ne31 — 4 gaca).

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

Tema 32. SInepubie cuiabl. Moaenu siapa.

Jlekums 47. SAnpa aromoB. HykioHbl. XapakTepUCTUKH SIIEPHBIX COCTOSHUMN. SIIEpHbIE CUJIBL.
Mopenu sanpa. (1 gac).

CamocTosiTenbHast padora 32. [lonroroBka x Jeknuu (M3ydeHHE TEOPETHUYECKOTO MaTephaa
o Teme) (Bcero k Teme Ne32 — 4 gaca).

Tekymuii KOHTPOJIb — YCTHBIA OIIPOC IO TEME MO MPOIJAECHHOMY JIEKIMOHHOMY MaTepHaty.

Tema 33. SInepuble peakuuu. JjeMeHTAPHbIE YACTHIbI.

Jlexkumus 48. Ilepexonpl MeXay AIEpHBIMH COCTOSHUSAMH. SnepHble peakuuu. LlenHas peaknus
JeJIeHUs. DJIeMEeHTapHbIe YacTUIbI (2 Jaca).

IIpakTnueckoe 3ansaTue 10. SnepHsie peakuu. DneMeHTapHble YacTHIIbI (2 yaca).
CamocrosiTesibHast padora 33. [ToaroroBka K MpakTUUECKOMY 3aHATUIO (M3yueHUE TeopeTHde-
CKOro Marepuaia Mo TeMe, IOATOTOBKAa K TECTHPOBAHUIO, BBIIOJHEHUE JOMAIIHErO 3aJaHUs —
pemeHue 3a1a4) (Bcero k Teme Ne33 — 4 yaca).

Texkyuuii KOHTPOJIb — YCTHBINA OMPOC, TECTUPOBAHMUE.

Jlek1OHHbBIE 3aHATUS (B KOJUYECTBE 54 yaca) MPOBOIATCS B MHTEPAKTUBHOW (opme (MCIOJB3Y-
IOTCSI TEXHOJIOTUHU THIIA ICKIUSI-IPOBOKAIUS), T.€. B MPOLIECCE JICKIIUHU JICNIAeTCsl IPeHAMEPEH-
Hasi OMKOKa C MOCIEAYIOMIUM OMPOCOM CTYJIEHTOB Ha CIEIYIOIICH JICKIINH U OpraHu3aueil qmua-
JIoTa «IIPEeroaBaTeIb-CTYACHTY, «CTYACHT-CTYIEHT» C LIE€JbIO BBISIBICHUS OLIMOKU U YCTaHOBIIE-
HUS UCTUHBI.
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IIpoMe:xxyTouHasi aTTecTallUs MO0 JUCHUILIMHE: IK3aMeH U 3a4eT

N3yueHne MUCHMILUIMHBI 3aKaHYMBACTCS SK3aMEHOM. DK3aMeH MPOBOJIUTCS B COOTBETCTBUU C [lo-

JIO’)KEHUEM O 3aueTHOM M sK3ameHaunoHHOW ceccusax B HUY MOU u HMHCTPYKTUBHBIM NHCBMOM OT
14.05.2012 r. Ne 21-23.

5. lMNepe4vyeHb y4yeOHO-meTOAMYECKOro obecneyvyeHMA AN CaMOCTOATENbHOM pPaboTbl
obyyarLwmxcs no AMcumnnmHe

Jlnst oGecriedeHust CaMOCTOSITEIbHOU paboThI pa3pabOTaHbI:

METOJIMYECKUE YKA3aHUs [10 CAMOCTOSITENILHOM paboTe MPH IMOJrOTOBKE K MPAKTHYECCKUM 3aHSITHIM H
71ab0paTOPHBIM PabOTaM, BBITIOJIHEHHU pacyeTHO-Tpadudeckoi padoTsl (cM. [Ipuiioxkenue);
MeTo4YecKue ocoous «Bompock! u 3aanust K 1a00paTopHbIM padoTaM 1o GU3MKe» B 3-X YacTsIX;
Meronuueckoe nmocooue «TecToBbie 3a1aHus IO PUIUKEY.

6. ®OHA OLEHOYHbIX CPeAcCTB ANA NpoBefeHUs NPOMEXYTOYHOM aTTecTauuu obyualo-
LMXCA Mo AUCLUUNIINHEe

6.1 NepeyeHb KOMNETEHLMN C YKazaHMeM 3TanoB ux hopmmpoBaHus

[Tpu ocBoeHMM AUCUUIUTMHBI (hopMHUpYIOTCs creaytonme komrereHmun: OIK-2, TIK-2.
YKazaHHbIE KOMIIETEHIIUU (POPMHUPYIOTCS B COOTBETCTBUHU CO CJIEAYIOLUIMMHU ATANIAMU:
1. ®opMupoBaHue U pa3BUTHE TEOPETHUUECKUX 3HAHUM, IPETYCMOTPEHHBIX YKAa3aHHBIMH KOMIIE-
TCHIUSAMH (JICKIIMOHHBIC 3aHSATHSI, CAMOCTOSITEIIbHASI Pab0Ta CTYJICHTOB).
2. [IpnoOpereHne u pa3BUTHE MPAKTUYECKUX YMEHUH, IPEAYCMOTPEHHBIX KOMIIETEHIIUAMH (IIpaK-
THYECKHUE 3aHATHS, Ta0OpaTOPHBIC PabOThI, CAMOCTOSTENIbHAS pad0Ta CTYICHTOB).
3. 3akpermieHue TEOPETUUECKUX 3HAHUN, YMEHUNW U MPAKTUYECKUX HABBIKOB, MPETYCMOTPEHHBIX
KOMIIETEHIMSIMU, B XOJI€ 3alUT Ja00opaTOpHBIX paboT, a TakkKe PelIeHHs KOHKPETHBIX TEXHUYECKUX 3a-
Jla4 HA MMPAKTUYECKUX 3aHATUAX, YCIICIIHON CIaun SK3aMEHa.

6.2 OnucaHue nokasaTenem u KputepmeB OLEHMBAHUA KOMMNETEHLUMW Ha pasnuy-
HbIX 3Tanax ux ¢popMmmpoBaHUA, ONUCAHMA LUKaN OLeHUBaHUA

ChopMupoBaHHOCTh KOMIETEHLUI B paMKax OCBOEHHUS JaHHOW JUCLUIUIMHBI OLIEHHUBAETCS IO
TPEXYPOBHEBOH IIIKAJIE:

- HOpOFOBBIfI ypOBeHB ABJIACTCA 06$I3aTeJ'H)HI)IM JUJIS1 BCEX 06y‘-IaIOHH/IXC$I 10 SaBepIHeHI/II/I OCBOCHUA
JIMCIIUTLINHEI,

- TIPOJIBUHYTHIM YPOBEHb XapaKTEpPHU3yeTCsl MPEBBIIICHUEM MHUHUMAIbHBIX XapaKTEPUCTHK cop-
MHPOBAHHOCTH KOMIIETEHIIUH I10 3aBEPLIEHUU OCBOCHUS TUCLIUIUIMHBL,

- BTaJIOHHLIfI ypOBeHB XapaKTepmyeTCH MaKCHUMaJIbHO BOBMO)KHOﬁ BBIpa)KeHHOCTI)IO KOMIICTCH-
LU U SBIIAETCS BAXKHBIM KAYECTBEHHBIM OPUEHTHUPOM JJISl CAMOCOBEPILIEHCTBOBAHUS.

[Ipu pgocrarouHoMm kadecTBe ocBoeHHs Oojiee 80% MpHUBEACHHBIX 3HAHWMN, YMEHUM U HABBIKOB
MPEIOaBaTENb OLIEHUBAET OCBOCHUE JAHHBIX KOMIIETEHUMNA B paMKax HACTOSIIECH NUCUMILIMHBI HA JTa-
JIOHHOM YpOBHE, IIpH ocBoeHHH Oosiee 60% MpHUBEICHHBIX 3HAHWN, YMCHUN W HABBIKOB — Ha MPOJIBHHY-
TOM, TIpu ocBoeHHU Oosee 40% NpUBEICHHBIX 3HAHHMM, YMEHUI M HABHIKOB - Ha IMOPOTOBOM ypoBHE. B
MPOTHUBHOM CJIy4a€ KOMIETEHIIMN B paAMKaxX HACTOAIIECH TUCIUIIIIMHBI CYUTAIOTCS HEOCBOCHHBIMU.

YpoBeHb cHOpMHUPOBAHHOCTH Ka)I0H KOMIIETEHIIMU Ha Pa3jM4YHBbIX dTamnax ee (popmMupoBaHUs B

mponecce OCBOCHUMA I[aHHOP'I AUCHUIINIMHBI OLICHUBACTCA B XOJC TCKYLICTO KOHTPOJIA YCIICBACMOCTU U
IpeaACTaBJICH Pa3JIMYHBIMA BUAaMU OLICHOYHBIX CPCIACTB.
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Jist o1leHKH c(OPMHPOBAHHOCTH B paMKaXx JaHHOW JUCHUIUIMHBI KOMIIETCHIIUN MpenoaaBaTeieM
OLIEHUBAETCsl CoJiepKaTeIbHas CTOPOHA U KayeCTBO MaTEpUAJIOB, IPUBEIECHHBIX B OTUETAX CTYJIEHTA IO
nabopaTopHBIM paboTaM, MPAKTUYECKUM 3aHATHSIM, pacdeTHO-rpaduiyeckuM padoTaM. YUYUTHIBAIOTCS
TaKXKe OTBETHI CTYIEHTa Ha BOMNPOCHI 110 COOTBETCTBYIOUIMM BHJaM 3aHATUN IPU TEKYIIEM KOHTPOJE —
YCTHBIX OIPOCax, 3allUTax JadOpaTOPHBIX pabOT M pacuyeTHO-TpaUIECcKUX padoOT, OTBETAX Ha MPAKTHYe-
CKUX 3aHATUSX.

[TpuHuMaeTcs BO BHUMaHKUE 3HAHMSA 00YUJaIOMIUMUCS:

- OCHOBHBIX METOJIOB U MOJIeJIeil COBpEMEHHON (PU3UKY;

- OCHOBHBIX 3aKOHOB MEXaHHMKH, MOJEKYISPHOW (DU3UKHA U TEPMOAMHAMHUKHU, OCHOBHBIX 3aKOHOB
UIEKTPOJMHAMUKY, YPAaBHEHMHM KOJICOAHUI M BOJHOBBIX IPOLECCOB, KBAHTOBBIX CBOMCTB M3IIyYCHMS,
AJIEMEHTOB KBAaHTOBOI MEXaHHKH, SJIEMEHTOB KBAHTOBBIX CTATHCTHUK, JJIIEMEHTOB (DM3UKHU Spa U dIIEMEH-
TapHBIX YACTHII.

HAJINYHE YMEHUS:

- pewiath KOHKpETHbIE (PU3MUECKUE 3a]aud, BBLAEIATh KOHKPETHOE (U3UUECKOE COJEepikKaHUE B
MPUKIIAJHBIX 33/1a4ax Oyaymei nesTeaIbHOCTH,

- BBINOJIHATH J1a00OpaTOpHbIe U3MEpeHHs], 00pabaThiBaTh U NPEACTABIATh Pe3yNbTaThl JabopaTop-
HBIX U3MEPEHUN.

IPUCYTCTBHE HABBIKA:

- BJIQJICHUS] HHCTPYMEHTApUEeM JUTsl pelieHust (PU3ndecKux 3a71a4d B CBOCH MPEeIMETHOIN 001acTu;

- BJIaJICHUS] METOJJaMH aHAJIN3a (PU3NYECKUX SIBIICHUHM B TEXHUYECKUX YCTPOHCTBAX M CUCTEMAX.

Kpurepun oneHuBanusi ypoBHS C(OPMHPOBAHHOCTH KOMIETEHIMI B MPOILECCE BBHIIOIHEHUS U

3alIUTHI JJAOOPAaTOPHBIX pabOT, pacUETHHIX 3aJaHUi, B pe3ysbTaTe BBINOJHEHUsS 3a/laHU Ha MpaKTHye-
CKUX 3aHATHUSX.
Kputepuu onenuBanus ypoBHs cpopmupoBaHHOCTH KommereHIMi OIIK-2 «crmocoOGHOCTh MpUMEHSTh
COOTBETCTBYIOIINHA (PU3MKO-MaTeMaTHUECKUI armapaT, METOIbl aHAJIN3a M MOJICIMPOBAHNUS, TEOPETHYIEC-
CKOT'O U 3KCIEPUMEHTAJIBHOI0 MCCIIeI0BaHUS MIPH pellIeHNH NpodeccHoHabHBIX 3a1auy; [1K-2 «cmnocob-
HOCTbIO 00pa0aThiBaTh pe3yNbTaThl IKCIEPUMEHTOB)» Ha 3aIUTE COOTBETCTBYIOUIMX JIAOOPATOPHBIX pa-
00T (MeToauueckue ykazaHus: @usnueckuil npakTukyM. Mexanuka u MoniekyisipHas ¢usuka. B.E. MBa-
HoB, B.I'. Koszno, B.A. HaiinenoB, ['.B. Cenumen: ydeOHoe mnocobue — CMmoseHCcK: dumuan
IF'OYBIIOWMBU(TY)» B 1. CMoneHcke.- 55 c¢., ApmmHenko M.A. Onucanus nabopaTopHbIX paboT 1o
¢bu3nMKe ¥ METOAMYECKNE YKAa3aHUS K HUM (DJIIEKTPHUECTBO M MarHETH3M): y4eOHO-METOIMUecKas pa3pa-
6otka/ U.A.Apmunenko, B.E.MBanos, B.A. Haiinenos, I'.B. CenuieB — Cmonenckuii punman [OYBIIO
«MDBDU(TVY)».-76¢C.) cTyaeHT OoTBEUaeT Ha MITh BOIPOCOB, COJAEpKAIIMXCsA B KapTouke (Meroauueckue
nocobusi: Cenumies I'.B. Bonpocs! u 3ananus k nabopatopubsiM padoram no ¢usuke. Yacts 1/ I'.B. Ce-
mumes, T.B. [upokux. Cmonenck: ¢punuan FOYBIIO «MOU(TY)» B r. Cmonencke.- 39 c., beikos
A.A.Bonpocs! 1 3a1anus K 1a0opaTopHbIM paboTtam 1o ¢usuke. Yactes 2, Banos B.E. Bonpocs! u 3a1a-
HUs K Ja00paTopHbIM padboTam no ¢pusuke, 4.3).

[Tpumep kapTOUKHM MO 3amuTe JabopaTopHOil paboTsl «M3ydyeHue KoiebaHuit MaTeMaTHUECKOTo
MasiTHAKA
1. Maremarndeckuii MasSTHUK coBepIaeT koyiebanus 1o 3akony o= 0,10sin(50t+x/6) (pax). Bo
CKOJIBKO pa3 OTIMYAIOTCS OTKJIOHEHHUsI MasiTHUKA OT MOJI0XKeHHs paBHoBecus cryctd 4,00 u 4,25 nepuoaa
KOJIEOaHUH.

2. Haiftu oTHOIIEHHE Ieproa KojaeOaHHi MasTHUKA C aMIUTUTYA0H ooz =60° k meproay ¢ co1=5°.
3. Onpenenute 4acTOTy KoJieOaHUN MaTEMaTHYECKOTo MasTHUKA JuHON 0,58Mm.

4. MaTeMaTHYeCKUI MasTHUK coBepiaeT Kosebanus 1o 3akony o= 0,10sin (5,0t +x/6) (pax). Ka-
KoBa (aza konebanuii mpu t =0 ?
5.3aBHUCHUT 1M IEPHOJ KOJIEOaHUH MaTeMaTUYeCKOro MasTHUKA OT Macchl rpysa ?

[Tpumep KapTOUKH 10 3amuTe JadopaTopHoil paboThl «M3yueHue apdexta Xomma»
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1. DnexTpoH JETUT NMPSAMOJIUHENHO B OJHOPOJHOM MAarHUTHOM IOJ€, MPEACTABIEHHOM CYIEPIIO3ULIUEH
B3aUMHO IEPIEHAUKYIAPHBIX 3JIEKTPUUYECKOr0 U MarHUTHOIO Mosied. YKa3aTh Hamlpas-
JICHHE CKOPOCTH 2JIEKTPOHA.

1. Ot Hac 2. K Ham

2. BbluucauTh HaNpsHKEeHHOCTh dJeKTprueckoro nojis E, coobiiaroniero snekTpony yckopenue a = 9,8
m/c?.
1.5,6:10" B/m 2.5,6:10° B/m 3.55B/Mm
3. Uemy paBHa OTHOCUTEIbHAs olnOKa € (%) Mpu U3MEPEHUH TEKYIIEro yepe3 obpasel| Toka i = 2,5 MA?
1.15% 2.3,0% 3.0,50 %
4. Cxonbko 000pOTOB B CEKYHIY N COBEPILIAET AJIEKTPOH, IBUTASICh TIO OKPYKHOCTH, KOTOPYIO OH OMHCHI-
BaeT B OJHOPOJHOM MAarHUTHOM MoJIe ¢ nHayKiueit B = 2,0-10 Tn?
1.5,6:10% ¢ 2.3,4107 ¢t 3.2,6¢t
5. B ciyuae sddexra Xonna 111 HATPHEBOTO TIPOBOJHUKA TIPH IIOTHOCTH Toka j = 150 A/cm? u mar-
HuTHON MHAYKIMKA B = 2,00 Tn HanpsykeHHOCTH MomepeyHoro anekrpudeckoro noist E = 0,750 mB/m.
ITnotrocTs Hatpus p = 0,970 r/cm®. HaiiTn oTHOIIEHNE KOHIIEHTPAIMH SIEKTPOHOB IPOBOIMMOCTH Ne K
KOHIIEHTPALlMK aTOMOB B 3TOM IPOBOIHUKE.
1. 0,913 2. 0,957 3. 0,985

[TonHBI OTBET HAa TpU BOMPOCA COOTBETCTBYET MOPOrOBOMY YPOBHIO C(HOPMHUPOBAHHOCTH KOMIIE-
TEHIIMH Ha JAaHHOM JTarie ee (JOPMHUPOBAHUS, IOJTHBIN OTBET HA YETHIPE BOMPOCA — POJBUHYTOMY YpPOB-
HIO, TIPU MIOJIHOM OTBETE Ha MATh BOMPOCOB — 3TAJIOHHOMY YPOBHIO.

B mpouecce 3amuthl pacueTHo-rpaduueckoil paboTel «MexaHuka, MOJeKysipHas (pUu3uka u TepMo-
JUHAMHKa» CTYJIEHTY 3a/1al0Tcs 3 BOIIPOCA U3 CIENYIOIIEr0 MIPUMEPHOTO IIEPEYHS:

1. Kak ¢popmynupyeTcst 3aKOH COXpaHEHUsI UMITyJIbca?

2. B Kakux yCIOBHAX BBINOJIHAETCS 3aKOH COXPAaHEHUS MMITYJbCa B CUCTEME B3aMMOCHCTBYIOIINX
Ten?
. Kak paccunrats paboTy nepemMeHHOM cuiibl?
. B uem 3axmtouaercst pusnyeckuii cMbIC BeuuuHbl 1 BT?
. UTo Takoe nosiHas MeXaHW4ecKasi JHEPTUsl CUCTEMBI TeN?
. Kak hopmynupyercs 3akoH cOXpaHEeHUS MEXaHUUYECKOW dHEPTUn?
. JlaiiTe onpeneneHne MOMEHTa MHEPLIUU MaTepUaIbHON TOUKN?
. Chopmynupyiite Teopemy Illtetinepa.

9. YTo Takoe 11e4o CuiIbl OTHOCUTEIBHO HEKOTOPOM OCH BpaLCHUS?

10. ChopmynupyiiTe 3aKOH COXpaHEHHUS MOMEHTA UMITYJIbCA.

11. Kakoli BuA HMEET YypaBHEHHME COCTOSHHA WJealbHOro rasa (ypaBHeHue Mennaeneesa-
Kaiinepona)?

12. Kak 3aBucHT cpeaHss apudMeTHuecKasi CKOPOCTh MOJIEKYJI Ta3a OT TeMIeparypsl?

13. ChopmynupyiiTe IepBOil HA4aIO0 TEPMOAMHAMUKH.

14. Kaxoii npouecc Ha3biBaeTcs uzorepmuueckum? Mzoxopusim? M3o00apueiM? AanadaTuueckum?

15. Kak paccunrats KII/] TenoBoit MamvHb1?

16. 13 xakux uzonporueccoB cocTouT nuuki Kaprno?

17. ChopmynupyiiTe BTOPOH 3aKOH TEPMOIUHAMUKH.

B npouecce 3anmThl pacueTHO-rpaduyeckoit paboTsl «nekTpocTaTuka. I10CTOSHHBIN 37eKTpuye-
CKUH TOK. DIIEKTPOMArHETHU3M» CTYJIEHTY 3a/1al0Tcsl 2 BONPOCA U3 CIAEAYIOUIEr0 MPUMEPHOTrO MEPEeyHS:

1. Chopmynupyiite 3akon Kynona.

2. Kak 3aBUCUT HaNpsiKEHHOCTH MOJI PABHOMEPHO 3apsKEHHOW ITTMHHOW HUTH OT PACCTOSIHUS 110 €€
cepeuHbI?

3. OT 4ero 3aBUCHUT €MKOCTh IJIOCKOTO KOHAEHcaTopa?

4. JlaiiTe onpeneneHrne N0TOKa BEKTOPA HAIIPSHKEHHOCTH 3JIEKTPOCTATUUECKOT O TIOJIS.

5. Chopmynupyiite Teopemy OcTtporpaackoro-I'aycca s Bakyyma.

0N L W
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6. 3akon OMa B auddepeHnnansHoi Gopme 3ammcu.

7. Kak onpenennTh 3HEPTUIO, BBIICISAIOUIYIOCS B IPOBOJHUKE MPHU MPOXOKACHUHU SJIEKTPUUECKOTO
TOKa?

8. Chopmynupyiite 3akoH Ammnepa?

9. Kak onpeznenuTh HanpasieHUe cuiibl JIopeHla, AeHCTBYIOLIEH Ha 3apsii B OJHOPOJHOM MarHUT-
HOM noJie?

10. JlaiiTe onpeneneHue NOoToKa BEKTOpa MAarHUTHOW MHAYKLIMH YEPE3 MJIOCKYIO TOBEPXHOCTH?

11. Chopmynupyiite npasuio JleHna.

12. ChopmynupyiiTe 3aKOH MOJIHOTO TOKA JUIS BaKyyMa.

[TonHbIi OTBET HA OJIUH BOMPOC COOTBETCTBYET OPOTOBOMY YPOBHIO C(HOPMUPOBAHHOCTH KOMIIE-
TEHLMU HA JAHHOM 3Tane ee (OpMUPOBaHUS, MOJIHBIA OTBET Ha J[Ba BOIPOCA — IPOJABUHYTOMY YPOBHIO,
IIPY TIOJIHOM OTBETE Ha TPU BOIIPOCA — STAIOHHOMY YPOBHIO.

OneHuBaeTCsl akTUBHOCTb pabOThl CTY/IEHTA Ha MPAKTHUUYECKUX 3aHATUSAX, TJTyOMHA OTBETOB CTY-
JIEHTa «y JOCKH» MPHU YCTHBIX ONPOCaX B IPOLECCE BBINOIHEHUS 3aJaHUIl K KaKIOMY MPAKTHYECKOMY
3aHATHUIO.

CdopMUpoBaHHOCTH YPOBHSI KOMIETCHIIMI HE HUXKE MMOPOTOBOTO SIBISIETCS OCHOBAaHUEM IS J10-
MycKa 00y4aromerocsi K MpoOMeKyTOUYHOM aTTECTaIluH 10 TAaHHOW AUCITUIUIMHE.

DopMoii MPOMEKYTOYHON aTTECTAIMK MO JTaHHOW IUCUUIUIMHE SIBISETCS 3a4eT ¢ OLEeHKOM (2-i
cemectp) u k3ameH (1-# u 3-it cemecTp), onieHnBaemble o npuHATON B HUY «M3OW)» yetbipexOaipHOi
CUCTEME: OTIUYHOY, «XOPOUIO», «YAOBIECTBOPUTEIBHOY, «HEYIOBIETBOPUTEILHOY.

Dk3aMeH 1o aucuuiuimHe «Ou3nkay IpoBOAUTCS B YCTHOH Gopme.

Kputepuu onenunBanus (B COOTBETCTBUU C HHCTPYKTHBHBIM mucbMoM HUY MDU ot 14 mas 2012
roga Ne 1-23):

OLeHKN «OTIMYHOY» 3aCIyKMBAET CTYIEHT, OOHapYKUBIINI BCECTOPOHHEE, CUCTEMATHYECKOE U
riy0OKOe 3HaHME MaTepuaioB U3yUYEHHOM AUCLMILINHBI, YMEHHE CBOOOIHO BBINOJIHATH 3aJaHUs, MPeay-
CMOTpPEHHbIE IPOIPAMMOM, YCBOMBIINI OCHOBHYIO M 3HAKOMBIN C JIOMOJHUTENILHOMN JINTEPATypOl, peKo-
MEHJIOBAaHHOM paboueill mporpaMMou JUCHUIIINHBI, MPOSBUBIINA TBOPUYECKHE CIIOCOOHOCTH B MOHHMMA-
HUU, U3NI0’)KEHUU U HCIOJIb30BAaHUN MaTEPHANIOB U3YYEHHOUN JUCIMILTUHBI, OE3yMPEeYHO OTBETUBIIEMY HE
TOJIBKO Ha BOIIPOCHI OUJIETa, HO M HA JIONOJHUTENbHBIE BONPOCH B paMKax padodel mporpamMmsbl IUCLIH-
IJIMHBI, PABUIIBHO BBIMOJHUBILIEMY IPAKTUYECKUE 3a/1aHHE

OneHKH «XOpOUIO» 3aciy’KUBAET CTYAEHT, OOHAPYKUBIIUI IMOJIHOE 3HAHWE Marephaja U3y4deH-
HOM JUCHUIUIMHBI, YCIEUTHO BBINOJHSAIOMIMM PETyCMOTPEHHbBIE 3a/1aHMs], YCBOMBIIUN OCHOBHYIO JIUTE-
paTypy, peKOMEHJOBaHHYIO paboyeil mporpaMMoOl JUCIUIUIMHBI, TTOKA3aBIIEMY CHCTEMAaTHYECKUN Xa-
pakTep 3HAHUN MO MUCIUIUIMHE, OTBETHUBIIEMY Ha BCE BOMPOCHI OMIIETa, MPABHIBLHO BBIMOJTHHUBIIEMY
MIPaKTUYECKHE 3a/laHue, HO JI0MyCTUBLIEMY ITPU 3TOM HENPUHIUIHAIbHBIE OIINOKH.

O1eHKH «yJOBJIETBOPUTEIHLHOY 3aCTy>KUBAET CTYJEHT, OOHAPYKUBIIMI 3HAHUE MaTepuana u3y-
YEHHOW AUCIUIUIMHBI B 00beMe, HEOOXOIMMOM ISl JalbHEHIIeH ydeObl U MpeAcTosmeld paboThl 1Mo
npodeccuu, CIpaBIAIOUIUICS ¢ BHIIOIHEHUEM 33JaHUM, 3HAKOMbBI C OCHOBHOM JTUTEpaTypoil, peKOMeH-
JIOBaHHOM pabouel MporpaMMoi AUCIMILIUHBL, TOMYCTUBIINM MOTPEIIHOCTh B OTBETE HA TEOPETHUECKHE
BONPOCHI W/WJIM MPU BBIMOJIHEHUN MPAKTHUECKUX 3aJaHHid, HO 00JIadaroluii He0OOXOUMBIMUA 3HAHUSMU
JUIS UX YCTpaHEHHs MO PYKOBOACTBOM IIperojaaBaressi, 100 HEMpPaBUIbHO BBIMOJIHUBIIEMY MpaKTHYe-
CKO€ 3aJlaHHe, HO MO YKa3aHUIO MPENnoAaBaTesl BHIMOJHUBILIUM IPYrUe MPAKTUYECKUE 3aJaHUS U3 TOTO
e pazJiena JUCIUIUINHBIL.

OrneHka «HEYJOBJIETBOPUTEIBHO» BBICTABISIETCS CTYICHTY, OOHAPYXHBILIEMY Cepbe3HbIe Mpole-
JIbl B 3HAHUSX OCHOBHOT'O MaTepuaja U3yu4eHHOM M CHUIIINHBI, JOMYCTUBIIEMY MPUHIIUIHAIBHbBIE OIIHO-
K B BBITIOJTHEHUH 3aJ[aHUii, HE OTBETUBIIEMY Ha BCE BOIMPOCHI OWMIIETa W JOMOJHUTEIHHBIC BOMPOCHI U
HEMPAaBWJIbHO BBIMOJIHUBLIEMY IPAKTHUYECKOE 3aJaHHe (HENpPaBUIILHOE BBIMOJIHEHHE TOJBKO MpaKTHYe-
CKOT'O 3aJlaHUsl HE SIBJISIETCS OJIHO3HAYHON NMPUYMHOMN NJisi BHICTABJICHUS OLEHKH «HEYJIOBIETBOPUTEIb-
HO»). Kak mpaBuio, olieHKa «HEYAOBIECTBOPUTEIHHO CTABUTCS CTYJEHTaM, KOTOpbIE HE MOTYT MPOAOJI-
KHUTb 00yueHHe 1o 0Opa30BaTeNIbHON Mporpamme 0e3 JOMOTHUTENbHBIX 3aHATHH MO COOTBETCTBYIOIIEH
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JUCUUIUIAHBL ((OPMHUPOBAHUS M PA3BUTUS KOMIICTCHLMH, 3aKPEIUIEHHBIX 32 JAHHON IUCIHILIMHOMN).
OneHka «HEeyJOBIETBOPUTEIBHO» BBICTABIISIETCS TAKXKE, €CIIM CTYIEHT: I10CIIe Hayajla dK3aMeHa OTKa3all-
Csl €ro cAaBaTh WJIM HapyLIWI IpaBUjia CIa4yM dK3aMeHa (CIMChIBAJ, IOJCKa3blBaj, OOMaHOM IIbITAJICS
HOJyYUTh 00JIee BBICOKYIO OLIEHKY U T.JI.

6.3 TunoBble KOHTPOJbHbIE 3afaHUA WUNU UHble MaTepuanbl, Heobxoaumble AN
OLEeHKU 3HaHMW, YMEHWUN, HaBbIKOB U (MNU) onbiTa AEATENIbHOCTU, XapaKTepuU3yHLKnX
3Tanbl ¢opMUPOBaAHUA KOMNETEHUMM B nMpouecce OCBOeHUss obpa3soBaTerbHOMN
nporpaMmmbi

Bomnpocsk! 1o popMupoBaHUIO U pa3BUTHIO TEOPETUUECKUX 3HAHUH, TPEAYCMOTPEHHBIX KOMIETEHIIUAMH,
3aKpEIJICHHBIMH 32 JIUCIMIUIMHOMN (IPUMEPHBIE BOIIPOCHI 110 JICKIIHOHHOMY MaTepHaTy TUCUUILIHHBI):
1-ii cemecTp

1. TIpenmer u cTpykTypa usuku. Meron ¢puszndeckoro uccienopanusi. uzndeckne OCHOBBI MeXa-
Hukd. [TpocTpancTBO, Bpems, ABHKeHuE. DileMeHThl kuHeMatuku. Cucrema orcuera. Ilepemenienue, cko-
POCTB, YCKOpPEHHUE.

2. lunamMuka mMaTepuaibHOM Touku. 3akoHbl HetoToHa. Cuna. Macca. Umnynbc. CucteMbl 4acTHil.
IlenTp nHEepuMH. 3aKOH COXpaHEHMS UMITYJIbCA.

3. Pabora. MomuocTs. Mexanudeckasi SHeprus. 3aKOH COXpaHEHHUS MEXaHW4YeCKo# sHepruu. Jluccu-
IIaTUBHBIEC CUJIbl. 3AKOHBI COXPAHEHMSI U IPUHLIUIIBI CHMMETPHH.

4. KuHemaTtuka ¥ JUHAMUKa aOCOJIOTHO TBEPAOTO Tena. BpamieHue TBEpIOro Tella OTHOCHUTEIHHO
HENoJBWKHOU ocu. MomeHT nHepuuu. [lnockoe npukenune. YpaBHeHuUs ABHKEHUSA, MOMEHT UMITYJIbCa.

5. DHeprus cucTeMbl 4acTULl. 3aKOH COXpPaHEHHUS MOMEHTa UMITYJIbCA.

6. MonekynsapHas Qu3uKa U TepMOJUHAMUKA. MeTo/bl ONUCaHUs MaKpOCKonmMueckux cuctem. Oc-
HOBHBIE€ YPAaBHEHUS MOJIEKYJIIPHO-KUHETUUECKON TEOpUH I JaBJICHUS U SHEPTHH.

7. Oneir llTepna. Pacnpenenenne Makcsemna. Pacipenenenue bonpiimana. PaBHOMepHOE pacmpe-
JIeJIEHUE SHEPTHUHU IO CTENEHsIM cBO00Abl. BHYyTpeHHss1 aHeprusi.

8. CpenHee 4ucio CTOJIKHOBEHUH B cekyHny. CpenHss uinHa cBoOoIHOTO npobera Monekyin. Kune-
TUYecKHe mporecchl. ONMBITHRIE 3aKOHKI SIBJIEHUH TIepeHoca. BoiBog koaddummenta nuddysuu.

9. TemnoBsle nporeccel. PaboTa u Temora. [lepBoe Havano TepMoIuHaAMUKH. Tena0eMKOCTb.

10. AnuaGatHerit iporiecc. YpasHenue I[lyaccona.

11. Iukusl. TermoBbie MamuHbl. KIT/I.

12. OuTponua. CTaTUCTUYECKOE UCTOIKOBAHHUE SHTPONHUH. BTOpOe U TpeThe Havana TepMOIMHAMUKH.

13. YpaBHEHHE COCTOAHUS peanbHOro raza. Cuibl B3aMMOAEUCTBUS MEXKIY MOJEKYJIAMU PEAJIbHOTO
rasza. Buyrpennsis sHeprus peanpHoro raza. Konnencamus u obpazoBanue rpynmn Mojekyn. Dddekt Jxo-
yisg-ToMcoHa.

14. Konebanusi. CobcTBeHHbIe Konebanus. ['apMoHndeckuil ocunsuiarop. MatemMaTuuecKuii MasiTHUK.
DHeprust Mpu rapMOHUYECKUX KOJIeOaHMIX.

15. AHrapMOHMYECKUI OCIHMILIATOP. JIMHENHBIN OCHMILIATOP € 3aTyXaHUEM.

16. Beiny>k1eHHbIe KoJe0aHHsI OCIMIUIATOpA MpU epruoIudecKoM BozeiicTBuu. Pezonanc. [Tapamer-
puyeckue KojiebaHus u aBTokone6anus. ClokeHne rapMOHUYECKHX KoJIeOaHUH OJIMHAKOBOW YaCTOTHI.

17. llpunmun unepuuu. IlpeoOpasoBanus [Namunes. IToctynarer CTO. IlpeoOpasoBanus JlopeHua.
Crnenctus u3 npeodpazoBanuii JlopeHria.

2-ii cemecTp

1 DnekTpocraTthka. 3aKOH COXPAaHEHMsI AJICKTpUUYECKOro 3apsaa. 3akoH Kymona. HampspkeHHOCTB
anekTpuueckoro mnoiis. ITorok BekTopa HanpsbkeHHOCTH. Teopema Octporpajackoro-I'aycca B Bakyyme u
€€ MMPUMEHEHHUE K pacyeTy MoJeu.

2. PaGora B anekTpocTaTuyeckoM noje. Pa3HOCTh MoTeHInaNoB, noTeHuuan. CBsi3b MEXIy MOTEH-
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LMAJIOM U HalpsyKEHHOCThIO. Briuncienne norennuana. [lone numnoss. DieKTpudeckoe moje B Bellle-
crBe. [lonsipu3anus IM3IIEKTPUKOB.

3. BexTop monsipu3anuu M €ro CBs3b C MOBEPXHOCTHOH MJIOTHOCTBIO MOJSIPU3AIMOHHBIX 3apsI0B.
HanpspkeHHOCTh mosst BHYTpU auanekTpuka. Teopema Octporpazackoro - ['aycca ans QU3JIEKTPUKOB.
BekTop 21€KTpOCTaTHYECKOW MHAYKIMU. Y CIOBHUS HA TPAHULE pas3lena IBYyX IUIEKTPUKOB. Beramcie-
HUE HANPsSHKEHHOCTH T0JIS B IUIJIEKTPHUKE.

4. IIpOBOHUKHU B 3JIEKTPOCTATUYECKOM I10JI€. DIIEKTPOEMKOCTh YEMHEHHOro NMpoBoaHuKa. KoH-
neHcartopbl. [Ipumepbl BBIUUCIEHUS €MKOCTH. DHEPIHs 3apspKEHHOIO NPOBOJHMKA M KOHJEHCATOPA.
OHeprust 31eKTpocTaThyeckoro noist. OobeMHast III0THOCTh SHEPTHH.

5. I1OCTOSIHHBINM JJEKTPUUYECKUN TOK, €r0 XapaKTEPUCTUKU M YCJIOBUS CYILECTBOBAHUSA. 3aKOHBI
Owma u Jlxoyns - Jlenna B muddepenmmansaoi popme. O600meHHbIi 3akoH OMa B HHTErpaIbHON (Pop-
Me. Pa3HOCTb MOTEHIMAIIOB, AIEKTPOABIIKYILAs CUjla, HAIIPsLKEHUE.

6. Kimaccuueckast anekTpoHHast Teopusi MeTauioB. BeiBoj 3akoHoB Oma u JIxkoyns - Jlenua u3 aiek-
TPOHHBIX TpenacTaBieHu. CBepXnpoBoAUMOCTh. PaboTa BBIX0/a AJIEKTPOHOB M3 MeTauia. TepModiiek-
TPOHHAsl YMUCCHSL.

7. MarautHoe nose. 3akoH Amnepa. Bekrop MarHUTHON MHAYKUMU. MarHuTHoe 1oJie Toka. 3aKoH
buo - Casapa - Jlamaca 1 npUMEHEHHE K PACYETYy MarHUTHOIO MOJs. MarHuTHOE 10JI€ IPSIMOTO U KpY-
TOBOT'O TOKOB. 3aKOH IIOJIHOIO TOKA JJIsi MArHUTHOTO IIOJI1 B BAKyyM€ U €ro IPUMEHEHHUE K pacuery Io-
Jel Topona U JUIMHHOTO COJICHOUA.

8. JlelficTBe MarHUTHOTO NOJIsI HA TOK M Ha JBMXKYyluics 3apsaa. Cuna Jlopenua. Dddexr Xosmia.
KoHTyp ¢ TOKOM B MarHUTHOM I10J1€. MarHUTHBIM MOMEHT BUTKA C TOKOM. MarHuTHbIN NOTOK.

9. PabGora mpu mnepemelieHMH NPOBOAHMKA M KOHTYpa C TOKOM B MarHUTHoM mnose. [loto-
KOCIIETUICHHUE. SIBJIeHUE 2JIeKTpOMAarHuTHOM MHAYKIMH. 3akoH Jlenna. 3akon @apanes - MakcBemia T ero
BBIBOJI. 3apsijl, UHAYLMPOBAHHBIN NPU SIBJICHUU AJIEKTPOMArHUTHOW MHIYKIIUH.

10. fBnenue camomHIyKIud. VHAYKTHBHOCTH. PacdeT MHAYKTMBHOCTH IJisi Topowja. SIBieHue
B3aMMHON MHAYKUMHU. B3anMHas MHIyKTHUBHOCTB Ul TOpPOUAA. DHEPrus MarHuTHoro nojis. OobeMHas
IJIOTHOCTH SHEPTUU.

11. MarauTtHoe 1noJie B Bemiectse. MUKpO - U MakpOTOKH. BekTop HaMarHn4eHHOCTH. 3aKOH MOJI-
HOI'0 TOKa JJI1 MarHUTHOTO IOJIA B BenlecTse. HampskeHHOCTh MarHUTHOro nojs. M30TponHble Marue-
TUKA. OTHOCUTENIbHAS MarHUTHAsI IPOHUIIAEMOCTb. Y CJIOBUS HAa FPAHULE Pa3/ieNa JBYX MarHETUKOB.

12, Tunbl MarHeTHUKOB. DJIeMeHTapHasi Teopus Aua - U napamaraetrusma. @eppomarserusm. Omnbl-
Tb1 CToneroBa. KpuBas HamarHn4unBaHus. MarHUTHBIN TUCTEPE3HC.

13. Tomensl. Touka Kropu. CrimHoBasi npupoja ¢eppomMarseTusma. DIeKTpHUECKUil KosedaTelnb-
HbII KOHTYp. AuddepeHinansHoe ypaBHEHHE 3aTyXalOMUX IEKTPOMArHUTHBIX KOJIEOaHUN U €ro perie-
Hue. Jlorapupmuueckuili JeKpeMeHT U KO3QPUIMEHT 3aTyXaHusd. ['apMOHHUYECKHEe 3JIeKTPOMAarHUTHbBIE
KoJe0aHusl.

14. BoiHy)XI€HHbIE AJIEKTPOMarHUTHbIE KojieOaHusa. AMIUIUTY/AA U (aza BhIHYKICHHBIX KOJIEOaHUH.
Pe3onanc. O6mas xapaktepuctika reopun Maxkcsenna. [lepBoe ypaBHeHre MakcBesia B MHTETpaIbHON
dbopme. Tok cmemenns. Bropoe ypaBHeHue Maxkcsenia.

15. TlonHas cucrema ypaBHeHHI MakcBesuta Jijisl SJIEKTPOMAarHUTHOTO OIS, Y paBHeHHUsI MakcBesia
B auddepenimansHoii popme. [lonHas cucrema ypaBHeHuid MakcBenna B auddepeHunanbHol Gopme.
DNIEeKTpOMarHUTHBIE BOJHBI U UX CBOMCTBA.

16. DnekTpoMarHuTHBIE BOJHBI U onbITH ['epria. Bubparop u pezonatop. BoiHoBas 30Ha. DHeprus
2JIeKTpOMarHUTHLIX BOJH. IloTok »Heprun. Bextop Ymosa - Iloiituara. OtkpsiTue panuo IlomnoBeiM.
[Tpunumn paanocssasu. Pacnpoctpanenue paauoBoiH. Pagnonokanus.

3-if cemecTp
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1. OnTuka. PasButue mpencrasienuid o npupozae csera. Marepdepennus ceera. KorepeHTHOCTD U
MOHOXpOMaTH4HOCTb. CriocoObl HabMOIeHUsT UHTepdepeHnn cBeTa. Pacuer nHTepdepeHIMOHHOI Kap-
TUHBI OT JIBYX HCTOUYHUKOB.

2. Indpakmus cera. [lpunnun [rolirenca-®penens. 3oup1 Openens. [IpsmonuHeitnoe pacrpo-
cTpaHeHue ceta. Jludpakius Ha OHOH menu U Ha Tu(PaKIUOHHON PelIeTKe.

3. Audpakiys peHTTeHOBCKUX BOJH Ha MPOCTPAHCTBEHHOI perierke. [lonstiue o romorpaduu.
Hucnepcus cBeta. DIEKTpOHHAs TEOpus Aucniepcuu. PaccesHue, MorinoeHue cBera.

4. Ionspu3anusi >JEKTPOMAarHUTHBIX BOJIH. JIMHENHOE M LMPKYISIPHOE COCTOSHUE MOJSPU3ALINU.
HenonsipuzoBaHHOE 371€KTPOMarHuTHOE u3nydeHue. CriocoObl MONydeHHsl MOJSPU30BAaHHOTO CBETA.

5. KBantoBas mpupona usnydeHus. TemoBoe H3iMydeHHe. 3aKOHBI TEIUIOBOTO H3IydeHHs abco-
JIIOTHO YEPHOTIO Tea.

6. ®otosnexTpuueckuit 3pdext. 3akoHbl BHeNHET0 poTtodddexra. Dotonsl. DPdext KomnTona.

7. AtomHas u sinepHasi pusuka. Ou3nyuecKkrue OCHOBBI KBaHTOBOM MexaHuKu. [IpuHIMT Heompene-
JeHHOCTH. KopItyCKyIsipHO-BOJHOBOM 1yann3M.

8. KBanroBsie coctosinus. Cynepno3unus COCTOSHUN. OU3NUECKre BETUYUHBI U ONIEPATOPBI.

9. Cranmonapnslie cocrostHus. Y paHenue Llpeannrepa asis cTallmOHAPHBIX COCTOSHUM.

10./IBmxenue cBoOoHOM yacTuIbl. [loTeHnanbHbi 0apsep. TyHHENIBHBIH 3D QeKT.

11.Yactuna B noteHuansHoi sime. ['apMoHmdeckuii ocimustop. AToM Bogopoaa. CHekTpsl uc-
IIyCKaHUS U MOTJIOLEHUSI.

12 Tlornomenure, CIOHTaHHOE U BBIHY)KJIEHHOE HM3NydeHus. ONTHYecKre KBaHTOBbIE T€HEPaTOPHI.

13.KBanroBsie cratuctukun ®Pepmu-/Iupaka u boze-DiiHmTeliHa. DIEKTPOHHBIM ra3 B MeTajllax.
TemnoemkocTs TBepAbIX Ten. PDOHOHBI.

14.2neMeHThI 30HHOHM T€OpUH TBEPABIX Tel. MeTallibl, AU3IEKTPUKH MOTYIPOBOTHUKY.

15.5pa atomoB. HykitoHbI. XapakTepUCTUKHU SAEPHBIX COCTOSHUH.

16.Snepubie cuiapl. Mojenu spa.

17.Tlepexoasl MeXAY SAEPHBIMHU COCTOSIHUAMU. SInepHble peakiuu. LlenHas peakus JeneHus.

Bomnpockl 1o nproOpeTeHnto U pa3BUTHE MPAKTUYECKUX YMEHHUH, IPEAYCMOTPEHHBIX KOMIETEHIUSIMH,
3aKpEIICHHBIMU 32 AUCHUIIIMHON
(mpuMepsI BONIPOCOB K MPAKTHUECKUM 3aHITUSAM, TaOOpaTOPHBIM paboTam)

1-it cemecTp

1. Yro Takoe BekTOp nepemenienusa? Beerga mu Molysib BEKTOpa MEepEMEILEHNs PaBEH OTPE3KY MyTH,
MIPOHJEHHOMY TOYKOW?

2. Uro xapakTepu3yeT TaHTEHLMaJIbHasl COCTAaBJSIONIAasl YCKOPEHMs? HOpMajbHasi COCTaBJISIOLIas?
KaxoBbl ux moaynu?

3. UTo Ha3bpIBAETCS YIVIOBOW CKOPOCTHIO? YTIOBBIM yCKOpeHHeM? Kak ompenenstorcs ux Hampa,liie-
HUS?

4. KakoBa cBs13b MEXK/ly JINHEMHBIMU YTJIOBBIMU BETUYMHAMU ?

5. Yro Takoe cuia?

6. copmynupyiite 3akonbl HproTOHA.

7. B 4em 3akirodaeTcs 3aKOH COXpaHEHMs UMITyJbca? B Kakux cuctemax OH BBIIIOJIHAETCS?

8. UTo Ha3bIBaeTCS LEHTPOM MACC CUCTEMbI MATEPUAIIBHBIX TOYEK?

9.B yeM paznuune Mexay MOHATHIMU SHEeprus u padora?

10. Kak Haiitu paboTy nepeMeHHON CHUIIbI?

11. Yo Takoe MOIIHOCTB?

12. Kakue BUIbI MEXaHUYECKOW SHEPTUU U3BECTHBI?

13. Chopmynupyiite 3aKOH COXpPAHEHUS MEXaHUYECKON YHEprun. J[s KaKuX CUCTEM OH BBITIONHSET-
cs?

14. Yem ornuaercst aOCOMIOTHO YIIPYTHHA yaap oT aOCOIIOTHO HEYIPYTroro?
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15. Yto Takoe MOMEHT UHEPLIMH Tesa?

16. Chopmynupyiite u nosicaute Teopemy llITeiinepa.

17. Yto Ha3bpIBacTCSI MOMEHTOM CHJIBI OTHOCUTENbHO ocH? Kak omnpenensercss HarpaBjieHUE MOMEHTA
CUJIBI?

18. ChopmynupyiiTe 3aKOH IUHAMHUKH BPAIIATEILHOTO ABMXKEHHS TBEPOTO Tea.

19.YTo Takoe MOMEHT UMITyJIbCa MaTepUaIbHON TOUKHU? TBepAoro tena? Kak onpenensercs Hanpas-
JIEHUE BEKTOpAa MOMEHTA UMIIyjibca?

20. ChopmynupyiTe 3aKOH COXPAaHCHHUSI MOMEHTa UMITyJIbca. B Kakux cucTteMax OH BBITTOTHSAETCS?

21. B ueM oTiinuMe Beca Tena OT CUJIBI TSHKECTU?

22. B yeM 3aKiIr04aroTCsl OCHOBHBIE TIOCTYJAThl CIIEHUAILHON TEOPUUA OTHOCUTEIBHOCTH?

23. 3anumure T IPOKOMMEHTHPYHTE ipeoOpazoBanus Jlopenua. [Ipu kakux yciaoBHUSIX OHU IEpeXo-
1T B mpeoOpa3oBanus [anunes?

24. Yrto Takoe TepMoJIMHaMHUUYecKHe napameTpbl? Kakue TepMoamHaMuUyecKue mapameTpbl U3BECT-
HBbI?

25. B der 3axito4aeTcsi MOJIEKYJIIPHO-KMHETUYECKOE TOJIKOBAHUE JaBJICHU ra3a?

26. 3anuuInTe OCHOBHOE YpaBHEHHE MOJIEKYISIPHO-KMHETUYECKOM TEOpUH HIealbHOro ra3a’?

27. Hagepture rpaduk pactpeaeieHust MOJISKYIT ITI0 CKOPOCTSIM.

28. Kak onpenensiercsa Haubosee BeposiTHAsE CKOPOCTh JBUKEHHS MOJIeKyn? CpenHsst CKopocTh?

29. Ot KaKuX mapaMeTpoOB 3aBUCUT CPEIIHSS ITTMHA CBOOOHOTO TIpodera MoJaeKymn?

30. B ueM cymHoOCTS siBjieHUs nepeHoca? KakoBbl OHU M IIPU KaKUX YCIOBUAX BO3ZHUKAIOT?

31. Chopmynupyiite 3akonbsl Pypre, Guka, HproToHA.

32. B ueM cyTb 3akoHa bonbiiMaHa 0 paBHOMEPHOM paclpeIeICeHUH YHEPTHH 110 CTETIEHSIM CBOOOIbI?

33. Yto Takoe BHYTPEHHSsI SHEpPIUs HaeanbHoro raza? B pe3ynbrare Kakux MpOIECCOB MOXKET U3Me-
HATHCS] BHYTPEHHSSI JHEPTUSI CUCTEMBI?

34. Yo Takoe TemnoeMkocTh ra3a? Kakas uz teroemkocreid — Cy unu C, — 605b111€ U Houemy?

35. Uemy paBHa paboTa n300apHOro pacmuperus 1 Mojb uaeanbHOro ra3a npu HarpeBanuu Ha 1K?

36. HarpeBaetcs niam OXJIax/aaeTcs ra3, €CiIu OH pacUIMpsAETcs IPU MOCTOSHHOM JIaBJICHUU?

37. I'a3 mepexoauT U3 cOCTOsIHUA | B cOCTOsIHUE 2 B pe3yJbTaTe CIENYIOLIUX MpoleccoB: 1) uzorep-
MUYECKOro; 2) n300apHoro; 3) u3oxopHoro. PaccMoTpeB 3TH mpoiiecchl rpadudecku, mokaxure: 1) B ka-
KOM MpoIliecce padoTa pacHIMpeHus MaKCHUMallbHa; 2) KOrja ra3y cooOIaeTcs MakCUMaabHOE KOJIUYe-
CTBO TEIUIOTHI?

38. Kak u3meHuTcs Temneparypa raza npu ainadaTHoM pacuIMpeHun?

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

40. B xakoM HampaBJI€HUM MOYKET M3MEHATHCS SHTPOIHMS 3aMKHYTOM cucreMbl? HeszaMkHyTOHN cu-
CTEMBI?

41. JlaWiTe mOHATHE YHTPONUHU (OMpeAeieHUe, €IWHUIIA U3MEPEHHUs, MaTeMaTHYeCKOE BBIPAKCHHE
SHTPONUH JIJISl PA3TUYHBIX MTPOIIECCOB).

42. N300pasute B KOOpAMHATAX T-S U30IPOIECCHI.

43. TIlpencrasbTe nuki KapHo Ha auarpamme p, V rpaduuecku.

44. 3anummTe U poaHaNu3upynTe ypaBHenue Ban-nep-Baansca.

45. Yem OTIAMYAIOTCS PeaNbHBIC Ta3bl OT HICATHHBIX?

46. Yto Takoe konebanusa? CoOomnbie konebanus? ['apmonudeckue konebanusa? Ilepuognyeckue
npoiieccoi?

47. laiiTe onpeaeneHne aMIMTyabl, (ha3bl, IEPHUo/Ia, YaCTOThI, IIMKINIECKON 9acTOThI KOJIeOaHUH.

48. YUto Ha3bIBaeTCs rapMOHUUYECKUM ocHuiuiATopoM? [IpyxMHHBIM MasTHUKOM? PU3ndecKkum? Ma-
TEMATHUYECKUM?

49. TIlpuBenute GOpMYIBI IS IEPUOIOB KOJIEOaHUI MAaTEeMaTHIECKOTO, IPYKUHHOTO U (PU3MIECKOTO
MasiTHUKOB.

50. Yro Takoe nmpuBeeHHASA JJTMHA (PU3MYECKOTO MasiTHUKA?
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51. 3anumuTe ¥ npoaHanM3UpyiTe AUQGepeHINATLHOES YpaBHEHHE CBOOOIHBIX TAPMOHHUYECKUX KO-
nebaHu.

52. KakoBa TpaeKTOpusi TOUKH, YUaCTBYIOIIEH OJJHOBPEMEHHO B JIByX B3aUMHO IMEPIECHIUKYISPHBIX
KOJIeOaHUX C OJMHAKOBBIMU Tlepuoaamu? Kak momydaercst okpykHocTh? [Ipsimas?

53. Tlo xkakOMy 3aKOHY U3MEHSIETCS aMIUIUTY/1a 3aTYXaIIINUX KOJIeOaHwii?

2-if cemecTp

1. Chopmynupyiite ycmoBUsS MPUMEHUMOCTH 3aKkoHa KyrmoHa IUIsi ompeneeHus CHIIBI B3auMO/IeH-
CTBUS IBYX 3apsKEHHBIX Tell.

2. JlaiiTe onpeneseHne Hanpsy)KEHHOCTU AIEKTPUYECKOIO MOJIS.

3. ChopmyaupyiTe IPUHITUIT CYTIEPIIO3HITNH JISKTPOCTATUICCKUX TTOJICH.

4. Kak onpenenuTs cUily, A€MCTBYIOLIYIO HA AIEKTPUUYECKUH 3apsijl B AIEKTPUUECKOM 1oie?

5. 3anummTe BhIpaKEHUE NI padOThI, COBEPIIAEMON CHIIAMHU AJIEKTPOCTATUYECKOTO IMOJIS MO mepe-
MEIIEHUIO TOYEYHOT0 3JIEKTPUUYECKOTO 3apsiia.

6. Jlaiite onpezeneHue NOTEHI[MANIA U PAa3HOCTH MOTEHIIUAIOB AJIEKTPOCTATUYECKOTO TOJIS.

7. YTO Ha3bIBAIOT MOTOKOM BEKTOPA HAIPSKEHHOCTH JIEKTPOCTATUIECKOTO T0JIsA?

8. Ciopmynupyiite Teopemy OcTporpaackoro-l'aycca uis 31eKTpOCTaTUUECKOTO MOJIS B BAaKyyMe.

9. Kak nmpoucxoauT nojsipu3aius TU3JIeKTPUKOB C MOJISIPHBIMU U HETIOISIPHBIMU MOJICKYJIaMH?

10. Kakue ¢puznueckre BeTMUYNHBI KOJMUYECTBEHHO XapaKTePU3YIOT MOISPU3AIHIIO AUIIEKTPUKOB?

11. Kak Hanu4uue TuaIeKTPUKa BIUAET HA HAMIPSKEHHOCTD JIEKTPOCTATUIECKOTO 1101517

12.Kak pacnpeneneHsl 3apsajibl 0 MOBEPXHOCTH MPOBOJIHUKA?

13. Kakas cuctema npoBOJITHUKOB Ha3bIBAETCSI KOHJIEHCATOPOM?

14. Yto Ha3bIBaeTCA 3IEKTPOEMKOCTBIO KOHIeHCaTopa?

15. Kak paccunTaTh HEPTHUIO 3aps’)KEHHOT0 KOHieHcaTopa?

16. 3anummmTe BeIpayKeHUE 11 00BEMHOM TNIOTHOCTH YHEPTUH AJIEKTPOCTATUYECKOTO TOJSL.

17.3anummuTe 3akon OMa 115 yyacTka 1en#, coaepsxkaiiero JJ1C.

18. CchopmynupyiiTe mpaBHIIO 3HAKOB MpHU 3aMucu 3akoHa Oma.

19. JlaiiTe onpenenaeHre MarHUTHON MHAYKIUH.

20. Hanummre BhIpaxkeHue 3akoHa buo-Casapa-Jlannaca s onpenesnieHUs: MAarHUTHONM MHIYKIIMH
3JIEMEHTA IPOBOJIHUKA C TOKOM.

21. Hanumrre 3aK0H MOJHOTO TOKA.

22. Hanumure Boipaskenust aiisi cuibl Jlopenna. s cunmsl Amnepa.

23. B ueM 3akitoyaeTcs sSIBIICHUE 3IE€KTPOMAarHUTHON MHIYKIUU.

24. chopmynupyiite u 3anuinuTe 3akoH Dapajest s IEKTPOMArHUTHON UHIYKITUH.

25. Hanumute Beipaxkenue At DJC 3MeKTpOMarHuTHOM WHIYKIUH, BOZHUKAIOIIEH B TPOBOJIHUKE
MIPU ABUKEHUHU €r0 B MArHUTHOM TIOJIE.

26. Hanumure ypaBHEHUE, CBSA3BIBAIOLIEE ITUPKYIISALNIO HAMIPSKEHHOCTH BUXPEBOTO JIEKTPUUECKOTO
TOJIS C MHAYKIIMEH MarHUTHOTO TIOJIS.

27. B et 3akiroyaeTcs siBIEHUE CAaMOMHIAYKIUU?

28. Uto Ha3biBaeTCsi 00BEMHOM TJIOTHOCTHIO DHEPTUU MarHUTHOro mnojisi? Hamumure Gopmyny ms
ornpeaeneHus: 00beMHON TUIOTHOCTH YHEPTHH MAarHUTHOTO TIOJIS.

29. JlaiiTe onpeneneHre HaMarHU4€HHOCTH.

30. YUto Ha3bIBaeTCA HANPSKEHHOCTHIO MarHUTHOTO NoJiA? Kak oHa cBsi3aHa ¢ MArHUTHOM MHYKIIU-
€l 1 HAMarHH4YeHHOCThIO?

31. ChopmynupyiiTe 3aKOH OTHOTO TOKA JJIi MATHUTHOTO TIOJIS B BEIIECTBE.

32. Kakue Tunbel MarHeTUKOB U3BECTHBI? YeM OHU OTIINYaArOTCS?

33. Uem 00yclOBIEHBI MATHAUTHBIE CBOWCTBA aTOMOB?

34. Kakune BeliecTBa OTHOCATCS K auamargetnkaM? B deM ocoOO€HHOCTH HaMarHWYWBaHUS AuaMar-
HETUKOB?

35. Kakue BemiecTBa OTHOCATCS K mapamarsHetukam? B ueM ocoOeHHOCTM HamMarHWYMBaHUS Mapa-
MarHeTUKOB?
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36. KakoBbI 0COOCHHOCTH MarHUTHBIX CBOWCTB ()eppOMarHeTUKOB?

37. B ueM 3akiro4aeTcs sIBJI€HUE MarHUTHOTO TUCTepe3uca?

38. Onummre MeXaHu3M BO3HUKHOBEHHS COOCTBEHHBIX FApMOHHUYECKHX KOJICOAaHUH B KoieOaTesb-
HOM KOHTYpe.

39. Kak 3aBHCHUT OT BpEMEHH aMILIUTY/a 3aTyXaroUuX KoiaeOaHui?

40. Yro HazwiBaeTCs KOdPdUIMEHTOM Konebannii? OT KakKuX mapamMeTpoB KojeOaTeIbHOI0 KOHTYpa
OH 3aBUCHUT?

41. Yro Ha3pIBaeTCs JOTapU(PMUIECKUM JEKPEMEHTOM 3aTyXaHHs?

42. N300pazute cxemy JIEKTPUIECKOH e KojeOaTeTbHOro KOHTYpa.

43. B uem 3akirodaercs siBJICHHE pe30HaHca B KojeOaTeIbHOM KOHTYpe?

44. Y10 Ha3BIBACTCS «TOKOM CMEIICHUS»?

45. Kakoe nosie Ha3bIBA€TCS 3JEKTPOMArHUTHbIM?

46. Hanumnre ypaBHEHUE IJIOCKOM 371€KTPOMArHUTHOM BOJIHBI.

47. ChopmynupyiiTe OCHOBHBIE CBOMCTBA 3JIEKTPOMATrHUTHBIX BOJIH.

48. B uem 3axmouaercs (pu3NYecKuid cMbICH BekTopa Y MoBa-IloitaTuara? Yemy oH paBeH?

3-ii cemecTp

1. Yem otnmuaeTcs abCONIOTHBIN OKa3aTesb MPEJIOMIICHUS OT OTHOCUTENbHOT0? B ueM ux

(bu3nuecKuil CMBICT, KaK OHH CBSI3aHBI MEXy COOO0M?

2. B 4em 3axirouaercs SIBICHUE MOJHOTO BHYTPEHHETo oTpaxxeHus? Kakue ycioBusi HEOOXOIUMBI
JUIs HaOJIIoIeHus oNTHOTO oTpaxkeHus1? Kakas cpena Ha3pIBaeTCss ONTHYECKH 0oJiee TUIOTHON?

3. IlomyuuTe BbIpa)keHUE AJIsl IPEIEIBHOIO yIila MOJTHOIO OTPAKEHHUS.

4. B ueM 3akitouaercs siBJeHUE gucnepcuu cBera? Uem oTiiMuaeTcss HOpMalibHasi JUCHIEPCHUS OT aHO-
MansHOU? [losicHuTe ¢ moMoIIbIO TpaduKa.

5. Kakoif cBeT Ha3pIBaeTCI MOHOXPOMATUYECKUM, a Kakoi cnokHbIM? [IpuBenute mpumepsl. O0bsic-
HUTE pa3lo’keHue Oeoro cBeTa B CTEKISIHHON IpU3Me.

6. Kakue BoJHBI Ha3bIBAIOTCS KOTepeHTHBIMU? OOBACHUTE CIOCOOBI MOTYYEHHUSI KOTEPEHTHBIX BOJIH.

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

8. ChopmynupyiiTe U 3aMUIIUTE YCIOBUS MAKCUMYMOB U MUHUMYMOB HHTEP(EPEHIINH.

9. Kakoii cBeT Ha3bIBaeTCs MOHOXPOMAaTHYECKUM, a Kakoil cioxxHbeM? IlpuBenure npumepsl. Uem
oTnau4aeTcss uHTep(depeHIIMOHHAs KapTHHA IS TOTO U JPYToro?

10. Kak nonyuatorcs konbiia Hetorona? Hapucyiite xox mydeil, 3anuiinTe BbIpaKeHHUE JUIsl pa3HO-
cTH xoJa 3Tux jydel. [louemy konbua HploToOHa OTHOCATCS K MHTEPHEPEHIIMOHHBIM MOJI0CAM PABHOM
TOJIIUHBI?

11. Kak Haiitu paguycsl kojel HploToHa B OTpa)k€eHHOM U mpoxojsiieM cBete? B kakoM mopsiake
OyayT yepeaoBaThCs KOJblla MPU OCBEUICHUH YCTAHOBKH O€JIbIM CBETOM?

12. Kakue BOJHBI Ha3bIBAIOTCA KOT€PEHTHBIMU? OOBACHUTE CIIOCOOBI TMOIYYEHHUS KOTE€PEHTHBIX
BOJH. B 1uem 3aximouaercst npuHnmn I roiirenca-®Openens?

13. Yro HazpiBaeTcsi nu¢pakiyeld cBeTa, KaKoBbl YCIOBHUs ee HaOmoneHuss? YeM orinyaercs Iu-
¢bpaxuus Openens ot nudpakuun Opaynrodepa?

14. Yro Takoe nudpakunonnas pemrerka? [lepuon pemerku? Kakue ObIBaIOT pemIeTKH, TS YETO OHH
HCTIOJIb3YIOTCA?

15. 3anummre ycnoBue MakcuMyma JUIsl perieTku. [lokaxkure Ha pUCYHKE yroil AUGpPaKIUU U pas-
HOCTb X0/ JTy4YEH.

16. Kakoii cBeT Ha3bpIBaeTCs MOHOXPOMATUYECKUM, a Kakoi crnoxkHbIM? [IpuBeaute mpumepsl. Onu-
muTe TUGPaKUOHHYIO KapTUHY JIJIsl TOTO U APYroro?

17. B yem cocToAT 0COOCHHOCTH H3inydeHus ja3epa? [louemy oH MCHONB3yeTCs AJIS MOJIyUeHUs Tu-
(bpakIMOHHON KapTUHBI?

18. UYem oTim4aeTcsi eCTECTBEHHBIH CBET OT MOJSPU30BAaHHOTO? [1ONHOCTHIO MOISPU30BAHHBIA OT
YaCTUYHO NOJsipu3oBaHHOr0? Kakue ectb BUbI NOJApU3ALUAN?

19. Yro takoe nonsipuzatop? OOBSCHUTE €ro AelicTBHE Ha cBeT. UTO MOXKHO HCIIOJIb30BaTh B Kade-
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CTBE TOJIsIpU3aTOpa, mouemy?

20. 3anummre 3akoH Maitoca Juisi OHOTO U JIBYX MOJSpU3aTopoB. B kakoM ciydae cBeT He Oyxaer
BBIXOJIUTh U3 CUCTEMBI BYX MOJIIPH3ATOPOB?

21. Chopmynupyiite 3akoH bproctepa, 00bICHHTE 0COOCHHOCTH TOJISIPU3AMH OTPAXKEHHOTO U TMpe-
JIOMJICHHOTO JIy4EH.

22. B 4eM COCTOWT sIBJICHHE IBOMHOTO JydenpenomiieHus? OObICHUTE CBOMCTBA W TOJSPU3AIMIO
OOBIKHOBEHHOT'O M HEOOBIKHOBEHHOTO JIyyeil. UTo Takoe onTudeckas ocb Kpucrasia?

23. Kakue BelllecTBa Ha3bIBAIOTCS ONTUYECKU aKTUBHBIMU? OT 4ero 3aBUCHUT YToJI IOBOPOTA MIIOCKO-
CTH MOJISIPU3ALMHU B ONTUYECKH AKTUBHOM BEIIECTBE?

24. B gem 3axmrovaercs siBieHue Gororddexra? HazoBute Buasl hoTodddekra, naiite UM xapakTe-
PHUCTHUKY.

25. Chopmynupyiite 3akoHbl BHemHero Gorodaddexra. Kak cBa3aHbl yacTOTa U ATUHA BOJHBI U3ITY-
yeHus?

26. Chopmynupyiite kBaHTOBYIO runore3y [lnanka. Uemy paBHa moctosHHas Ilnanka? Urto Takoe
¢doton? Kak MOXHO HATH SHEPTHUIO, MacCy, UMITYJIbC (poToHa?

27. Kak DiiHmTeiiH o0bsacHun siBneHue ¢orodddexra? 3anumure ypaBHeHue DifHmnTeiiHa. Kak u3
ATOr0 YpaBHEHUS HAHUTH KpacHYIO TpaHuIly horodddexra?

28. O0BsICHUTE YCTPOMCTBO U MPUHIMN JAEHCTBUS QoTodnemMeHTa. [ 1e ucnoiab3yroTes GpoTodrnemMeH-
ThI?

29. Uto Ha3pIBaeTCsA BOJIBTAMIIEPHON XapakTepucTukon ¢dotolrneMmenta? Hapucyiite ee u moscHuTe.
UYro Takoe TOK HachlieHus? UTo Takoe 3a/iepKUBarollee HapsyKEHUE, KaK €ro MOXKHO HauTH?

30. Kakoe n3nyuyenue HazbiBaeTcs TemioBbIM? [lodeMy TenaoBoe u3iydeHHe MOXKHO Ha3BaTh PaBHO-
BECHBIM?

31. Uro Ha3bIBaeTCs SHEpreTudyeckoil cBeTMMocThio? McemyckaTenbHoi crnocoOHocThio Tena? Kak
OHH CBSI3aHBI?

32. Yrto Ha3bIBaeTCs MOIJIOIIATENLHONW CIOCOOHOCThIO Tena? Kakue Tena HaspIBaroTcs abCOMIOTHO
yepHbIMU? [IprBeuTe MpuMepsHI.

33. ChopmynupyiiTe U 3aUIINTE OCHOBHBIE 3aKOHBI TeraoBoro usnydeHus (Kupxroda, Credana-
bonsuimana, Buna).

34. IToscHuTe ¢ MOMOIIBIO TpaduKa 3aBUCUMOCTD JUIMHBI BOJHBI U3JIyUEHHs] OT TEeMIIEpaTyphl U3ITy-
YaFOIIETO Tea.

35. Ha ocHOBe KakMX MpeACTaBIeHUIl MOKHO OOBSCHUTH 3aKOHBI TemIoBoro uanyudeHus? Chopmy-
JTUpyiiTe KBaHTOBYIO runote3y Ilnanka. YTo Takoe KBaHT M3NTyyeHUs, Kak HalTH 3Hepruo kBaHra? Yemy
paBHa nocrostaHast [Inanka? [IpuBenennas nocrosiuuas [lnanka?

36. O0BsCHUTE YCTPOHUCTBO M MPUHIIUT paOOTHI THpoMeTpa. J[JIst 4ero NCToIb3yI0TCS THPOMETPHI?

Bormpocs! 110 3akperieHnio TEOPETUISCKUX 3HAHUM, YMEHUN U TPAKTUYECKUX HABBIKOB, MPEY-
CMOTpPEHHBIX KOMIIETCHIIUSMH (BOTIPOCHI K K3aMEHY)
1-it cemecTp
[lepBsiii 1 BTOPO# BOMPOC B 3K3aMEHAIMOHHOM OWJIeTe CTYACHTa — BOMPOC MO JIGKIIMOHHOMY Mate-
puany (Bompochl 1-30). TpeTuit u 4eTBepTHIA BONPOC — 3a/1ada, OJM3Kast K pa30UpaeMbIM Ha MpPaKTHYE-
CKHUX 3aHSATHUSIX U B IPOIECCE BBIMOIHEHHSI pacueTHO-rpaduydeckux padboT (Bompock 31- 55).
1. Ilpenmet u cTpykTypa ¢uszuku. Meroxa ¢uszndeckoro uccienoBanus. Gusznyueckre OCHOBHI MeXa-
HUKH
2. IIpoctpancTBO, BpeMms, IBHKEHUE. OJIeMEHThl KuHeMaTtuku. Cucrema otcuera. l[lepeme-
LIIEHHUE, CKOPOCTh, YCKOPEHUE,
3. JIlunamuka MatepuasibHOM Touku. 3akoHbl HptoToHa. Cuna. Macca.
4. Umnynbe. Cucremsl yactull. LleHTp nHEpunn. 3aKOH COXpPAHEHUS UMITYJIbCA.
5. Pabora. MomHocTh. MexaHuveckass dHEprus. 3aKOH COXPAaHEHHMs MEXaHWYECKOW  dHep-
TUH.
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6.luccunaTuBHbIE CHIIBL. 3aKOHBI COXPAaHEHHSI U TIPUHIIUITEI CHMMETPHH.

7. Kunematuka u AMHaMuKa aOCOJIOTHO TBEPAOro Teia. BpaieHue TBepJoro Tteina OTHOCUTEIBHO
HETMOJIBUKHON OCH.

8. MomenT unepuuu, Ilnockoe nBukeHue. YpaBHEHHUS ABHXKEHHUS, MOMEHT UMITYJIbCa.

9. DHeprus cucTemMbl 4YacTULl. 3aKOH COXPAaHEHHUsI MOMEHTA UMITYJIbCA.

10. MonexynsipHas pu3uka u TepMOAMHAMUKA. MeTO/Ibl OMMCAHHSI MAKPOCKOITMYECKUX CHCTEM.

11. OcHOBHBIE YpaBHEHUSI MOJIEKYJISIPHO-KUHETUYECKON TEOPUH ISl 1aBJIEHUS U SHEPTUU.

12. OnwiT Tepua. Pacnpenenenue Makcema. Pactipeaenenue bosbiimana.

13. PaBHOMEpHOE pacTpe/elieHne YHEPTHH 110 CTETICHSIM CBOOOABI. BHYTpeHHSIS SJHEPTHSL.

14. Cpennee 4rcliO CTOJKHOBEHHUH B ceKyHAYy. CpeaHss ITMHA CBOOOIHOTO Ipodera MOJIEKYII.

15. Kunernueckue npoueccol. ONBITHBIE 3aKOHBI SIBICHUH niepenoca. BeiBoa koaddurmenta aud-
by3umn.

16. Temnnossle nporeccsl. PaboTa u Temora.

17. IlepBoe Hauayio TEPMOJUHAMUKHU. TeEMI0EMKOCTb.

18. AnuabaTHsIii nporecc. YpaBuenue [lyaccona.

19. LHukael. Temmossie mammabl. KIT/I.

20. OuTponus. CTaTUCTUYECKOE UCTOJIKOBAHNUE IHTPOIIHH.

21. Bropoe u TpeTbe Havalla TePMOJIUHAMUKH.

22. YpaBHEHUE COCTOSIHUS peanbHOro ra3a. Cuiibl B3aUMOJICHCTBUS MEX/y MOJIEKYJIaMU pPeaibHOI0
rasa.

23. BayTpeHHsis sHeprus peanbHoro raza. Konnencamus u o6pa3zoBanue rpymi Moiiekyi. D¢ ekt
Jxoyns-Tomcona.

24. Konebanusi. CoOcTBeHHBIE KOeOanus. ['apMOHHYECKUH OCIIHILISITOP.

25. MaTtemMaTu4eckuil MasiTHUK. DHEPrHsl IPU FApMOHUYECKUX KOJIeOaHUSIX.

26. AarapmMoHnYecKui ocuuuIATOp. JINHEHHBIN OCHMILIATOP C 3aTyXaHHUEM.

27. BelHYX/1IeHHBIE KOJIEOaHUs OCLMILIATOpA MPHU MEPHUOANYECKOM Bo3AeicTBIH. Pe3oHaHc.

28. TlapameTpuueckue KoyieOaHus u aBTokoe0anus. CioKeHHe TapMOHUYSCKUX KOJICOaHHUH OTu-
HAKOBOM 4acCTOTHI.

29. Ilpunnun unepuuu. [Ipeodpazosanus ['anunes. [loctynater CTO.

30. IIpeobpazosanus Jlopenna. CnenctBus u3 npeodbpazoanuit JlopeHna.

31. Yacruma Bpamaercss BOKPYT OCH, 3aMeISISICh C YIJIOBBIM YCKOPEHHEM € MPOTOPIHOHAIBHBIM
o™, T1e ® - yrioBas ckopocTh, m<1. HallTu cpelHIO0 YIIIOBYIO CKOPOCTh YaCTHIIBI 32 BPeMs BpaIllCHHUS,
€CJIM HavaJibHasl yIrJioBasi CKOPOCTh.

32. JIuneitHas CKOPOCTh TOYEK Ha OKPY)KHOCTH Bpalaromierocs aucka passa Vi = 3,0 m/c. Toukw,
pacnosoxxeHHble Ha 10 cM O6nmxe K 0cH, UMEIOT JIUHEHHYI0 CKOpOocTh V2 = 2,0 M/c. OnpeienTh YIioBYIO
CKOpPOCTb JIUCKA.

33. JIuck Bpamaercs ¢ IOCTOSHHBIM ycKopeHueM € = 1,0 pan/c?. OnpenennuTs pagnyc INCKa, eci
uepes t = 1,0 ¢ moce Havana JABIKEHHUA MONHOE yCKOpeHue aucka a = 0,29 m/c?,

34. Karep maccoiit m = 2 T ¢ nurareiem MomHOCcTbI0 N=50 kBT pa3BuBaeT MakCHMaJIbHYIO CKO-
POCTh Vmax= 25 M/c. Onpenenutsb Bpems t, ¢ TedeHHE KOTOPOTrO KaTep MOcie BBIKIIOYEHUs JBUTATEINS 110~
TepsieT MOJOBUHY CBOEH ckopocTu. IIpuHATH, YTO cuiaa COMPOTUBICHUS IBUKEHUIO KaTepa U3MEHSEeTCs
MIPONOPLIMOHAIBHO KBAAPaTy CKOPOCTH.

35. Cocyn ¢ )KHUIKOCTBIO BpaIaeTcss BOKPYT BEPTHKAIBHON OcH, jaenas N = 2,0 06/c. [ToBepXHOCTH
KHUJKOCTU MMEET BUJ BOPOHKH. YeMy paBeH yroyl HaKjJIOHA ¢ MOBEPXHOCTU >KMJKOCTH K TOPHU3OHTY B
TOYKAX, JISKANIMX Ha paccTostHUU I = 5,0 cM oT ocu BpamieHusa? Kakosa opma moBepXHOCTH BOPOHKH?

36. ABTOMOOWIIb HAYMHAET JBMKCHUE C TIOCTOSHHBIM TaHTCHIIMAIBHBIM yCKOpeHHeM d, = 0,50
M/c? TI0 TOPH3OHTANBHOI TIOBEPXHOCTH, OIICHIBAs OKPYKHOCTB paguyca R = 40 m. KosddummenT Tpenus
CKOJIBKEHHUSI MEX]y KOJecaMu aBTOMOOWIsI M moBepxHocThio 1 = 0,25. Kakoif myTh mpoiiaer aBTomMo-
Oub 6€3 CKOJIbKEHUS?
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37. B3psIB pazzaensier kameHb Ha Tpu yacTH. Kycku maccamu mp = 1,0 kr u mz2 = 2,0 Kr co ckopo-
cTsaMu V1 = 12 m/c u V2 = 8,0 M/c mosetrenu moa mpsIMbIM YIJIOM ApyT K apyry. KakoBa macca TpeThero
KYCKa, €CJIM €ro CKOpocTh V3 = 40 m/c?

38. Ha xene3HofgopoxHoii miatdopMe ycTaHOBIEHO opyaue. Macca minatdopMsl ¢ opyaueM M=
1,5-10* xr. Opyaue cTpesieT BBepX 1o yrioM o = 30° B Hanpapjieun myTH. C Kakoi CKOPOCTBIO MOKa-
TtuTCcs mardopma, eciiu Macca cHapsiga m = 20 Kr, a ckopocTb - V = 600 m/c.

39. Msu maccoit m = 150 1, ABMKYLIHICS CO CKOPOCTHIO V = 6,0 M/c, yaapsieTcst B CTEHKY TakK, 4TO
YToJI MeXAy BEKTOpaMu CKOPOCTH JI0 ylapa U mocie yaapa paBeH 60°. Cuutas yaap ynpyrum, ornpeje-
JIUTh POJIOJIKUTENIBHOCTD Yapa, eciu cpeanss cuia yaapa 20 H.

40. Teno Maccoll m CTaJIKHBAETCSA C TOPH3OHTAIBLHOMW IPYKUHOM, KECTKOCTh KOTOpPOM paBHa K,
Maccoil IpyKUHBI MOKHO TpeHeOpeyb. Teno cxxuMaeT NpyKWHY Ha BETHUUHY S, cuuTas ot e€ Hepedop-
MHUPOBAaHHOTO ToJiokeHus. [Ipunumas koaphuIUEeHT TpEeHUsT MEXKIY TEJIOM U TOPU3OHTaIbHOU MOBEpPX-
HOCTbIO, I10 KOTOPOH OHO JIBUKETCSI, PABHBIM |1, ONPEAEIUTh CKOPOCTh V T€Ia B MOMEHT COYJapEHHUs.

41. T'py3 maccoit m = 100 kr magaet Ha cBaro maccoii M = 400 kr ¢ Beicotel h = 1,5 m. Haiitu
CPEIHIOI0 CUJTy CONPOTUBIIEHUS IPYHTA, €CJIA B pe3yJIbTaTe adCOIIOTHO HEYIIPYTOro yaapa cBast yXOIUT B
3eMJII0 Ha TTIyOuHy S = 5 cM.

42. llenb nnuHOM L y1eXKUT Ha TIaJKOM CTOJIE, HAIlOJIOBUHY CBELIMBAsICh C €ro Kpas. OnpeneinuTsb
CKOpPOCTbH I B MOMEHT, KOTJ[a OHA, COCKOJIb3HYB CO CTOJIa, LIEMTUKOM 3aliMeT BEPTUKAIbHOE MOJI0XkKe-
Hue. Tperuem npenedpeyb.

43. Ha ropu30oHTaJIbHYIO OCh HaCa)XEHbl MAaXOBUK M JETKHUM MKUB paauycoMm I = 5,0 cm. Ha mkuB
HaMOTaH HEBECOMBIN U HEPACTSKUMBIH IIHYP, K KOTOPOMY IpuBsi3aH rpy3 Maccoid m = 0,40 kr. Omycka-
SICb PaBHOYCKOPEHHO, Ipy3 mpomén myts S = 1,8 M 3a Bpems t = 3,0 c¢. OnpenenuTb MOMEHT MHEPIIUU
MaxoBHKa. Maccy IMIKMBa CYUTATh TPEHEOPEKUMO MaJIOM.

44. ]IBa Tena, macchl KOTOpbIX m1 = 0,25 kr u m2 = 0,15 Kr, CBsI3aHBI HUTHIO, IEPEOPOLICHHON Ue-
pe3 6mok maccoit m = 0,20 Kr, paBHOMEpPHO pacmpeenaeHHoi mo 000ay. C KaKuM YCKOPEHHEM JIBUKYTCS
TeNla U KaKOBbl CHJIbI HATSDKEHUS HUTU 1o 00e cTopoHbl 610ka? KoadduuueHT TpeHus Tena o moBepx-
HOCTh cToma p = 0,2.

45. T'upst maccoit m = 500 r mojBelIeHa K CIUPAIBLHON npyx)uHe xecTkocThio K = 20 H/M u co-
BEpIIaeT ynpyrue koyuedanus B HeKoTopoil cpeae. Jlorapudmuueckuit nekpeMeHT 3atyxanus 0 = 0,004.
Omnpenenuts yncino N MoaHBIX KOJeOaHUM, KOTOPbIE JOJKHA COBEPILUTH I'MpPs, YTOOBI aMIUIUTY/Aa KOJle-
OaHUi yMEHBIIMIIACH B 7 = 2 pa3a. 3a Kakoe Bpemsi t mpou30iIeT 3T0 yMeHbIlIeHne?

46. JIBe TOUKM HaxoJATCA Ha paccTOstHMM X = 50 cM Apyr OT Jpyra Ha NpsiMOM, BAOJIb KOTOPOMH
pacrmpocTpaHseTcs BojiHa co ckopocThio V = 50 wm /c. Ilepuon konebanuit 7 = 0,05 c. Haiitu pazHocth
(a3 konebaHui B ITUX TOUYKAX.

47. CKOTbKO MOJEKYN PTyTH cozepxutcsa B 1,0 M3 Bo3yxa B IIOMeEIEHNH, 3apaKEHHOM PTYTHIO,
npu temneparype 293 K, ecnu maBiieHHE HACBHIILIEHHOrO Napa pTyTH npu 3Toi Ttemmeparype 0,13 Ila?
IpenensHo mgomyctumas xornenTpamus (ITJIK) coctapmnser 3-10%° momexyn/m®.

48. B cdepuueckom cocyne ¢ BHyTpeHHUM gauametpoM d = 0,2m Haxomutces M = 0,022 Kr yriekuc-
joro rasa. Jlo kakoil TeMriepaTypbl MOXKHO HarpeTb COCYH, €CJIM €ro CTEHKH BbIIEPKMBAIOT MaKCHUMallb-
Hoe nasieHue p = 0,5 Mlla? Onpenennre KOIMYECTBO MOJIEKYT B COCYZE, CPEIHIOI KHHETHYECKYIO
SHEPTHIO ABMKEHUS OJHOM MOJIEKYJIbl U BHYTPEHHIOIO 3HEPTHUIO ra3a Juis HalJIeHHON TeMIlepaTyphl.

49. Tennora nucconyanuu (TemioTa, HeoOXoaumas Ui PacIIeIIeHNs] MOJIEKYJI Ha aTOMbl) BOJO-
pona Q=419 M/lx/xmons. [Ipu kakoi Temreparype CpeiHsss KHHETHYECKasi YJHEPTUsl TOCTYNaTeIbHOTO
JBUKEHMSI MOJIEKYJI I0CTaTOYHA JUIsl UX pacUIeTUIeHus?

50. Hcxoas U3 MakCBEIJIOBCKOTO 3aKOHA pacIpeleieHHs] MOJIEKYJ MeaIbHOTO ra3a Mo CKOpO-
CTSM, HaiauTe (QYHKIMIO pacrpeneieHuss MOJEKYJ HJEaIbHOTO ra3a M0 KUHETHYECKUM DHEPTusM E.
Boruncnute cpeHIOI0 KHHETHYECKYIO0 SHEPTHIO MOJIEKYI HaeanbHoro ra3a. Kakosa Haubosnee BeposiTHAs
KMHETUYECKasi JHEPI sl MOJIEKYJI raza?

51. Iloe3x MeTpo ABMIKETCS B TOHHENE CO CKOPOCThIO 60 kMm/4. OnpenenuTh CUly TPeHUs Ha KaK-
JbI KBAQAPATHBIM METP KPBILIYU [10€3/a, BO3HUKAIOUIYIO BCIECICTBUE PA3IMUUSI CKOPOCTEN B CIOSIX BO31Y-
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Xa B HANpaBICHUH, TMEPIECHANKYIIPHOM IUIOCKOCTH KPBIIIU, IPH OTCYTCTBHHM BHUXPEBBIX U JIPYTHX €TO
nBuKeHui. PaccTosHue ot kppliu noesaa a0 nosepxHoctu Touuens 1,0 M. Koaddunuent Buyrpennero
Tpenus Boznyxa 0,18 mr/(cm*c).

52. bamnon emkocteio V = 20,0 1 ¢ kuciaopoaom npu gasiaeHuu P1 = 100 at u Temmneparype t1 =
7°C narpeBaercs 10 temneparypsl t2 = 27°C. Kakoe Koi114ecTBO TEII0TH IPU 3TOM MOTJI0IIaeT ra3?

53. JIuck Bpamaercs ¢ MOCTOSHHBIM yckopeHueM € = 1,0 pazn/c?. OnpeienuTh paguyc JUcKa, eciu
uepes t = 1,0 ¢ mocyie Hayana JBUKEHHS MOJTHOE ycKopeHue aucka a = 0,29 m/c?.

54. B nmunuHApe 1moja MOpIIHEM HaXOoJIUTCs Bojopoa maccoi M = 0,02 kr mpu Temmeparype T1 =
300 K. Bogopon Hauan pacmmpsThCs aquadaTHO, YBEIMYMUB CBOM 00bEM B IISTh pa3, a 3aTeM ObLI CKAT
M30TEPMHUUYECKH, TPUUYEeM 00bEM yMEHbIIWICS B MATh pa3. Haiitu Temneparypy T2 B kKoHIe aguabaTHOro
pacumpenus 1 paboTy, COBEpIIeHHYI0 razoM. M300pa3uth nporecc rpaduyueck.

55. Cocyn ¢ )KUIKOCTBIO BpallaeTcs BOKPYT BEPTHKAIbHON ocH, aenas N = 2,0 06/c. [loBepXHOCTH
KHUJIKOCTH MMEET BUJ BOPOHKH. UeMy paBeH yrojl HaKJIOHA ¢ MOBEPXHOCTH JKUJIKOCTH K TOPH3OHTY B
TOYKaX, JIeKAIMX Ha pacctossHuu I = 5,0 cMm oT ocu BpamieHusi? Kakosa (hopMa moBepXHOCTH BOPOHKHU?

2-ii cemecTp
[lepBhiii Bompoc B 3a4€THOM OWJIETE CTYJIEHTa — BOIPOC M0 JIEKIIMOHHOMY MaTepuaiy (BOmpochl 1-

34). Bropoii Bonpoc — 3aj1aua, O6au3Kas K pa3doupaeMblM Ha MPAKTUUYECKUX 3aHATUSAX U B MPOLECCE BBI-
MOJHEHHS pacyeTHO-rpaduueckux padot (Bompocs: 35- 58).

|. B3aumopeiictBue snekTpuyeckux 3apanoB. 3akoH Kynona. IloHsTHE 37€KTpUYECKOrO MOJISL.
HanpsikeHHOCTB 10JIsl TOYEYHOr O 3apsija.

2.IIpuHIMN cyneprno3unuu eKTpudecKkux nojen. IlnotHocTh 3nekTpuueckoro 3apsana. [lone Oec-
KOHEYHO JJIMHHOW PaBHOMEPHO 3apsSKEHHON HUTH.

3.IloTok BekTOpa HaNpPsHKEHHOCTH AnekTpuyeckoro nois. Teopema Octporpaackoro-I'aycca B Ba-
KyyMe U ee IPUMEHEHHUE JUI pacueTa Mojeil paBHOMEPHO 3apsHKEHHON 0ECKOHEYHOM MII0CKOCTH, 1apa.

4.Pabota B 31eKkTpocTaTHueckoM moje. PasHocTh moteHnumanoB. CBA3b MeXy MOTEHIHAIOM U
HaNPSKEHHOCTHI0. DKBUIIOTEHLIMAJIbHBIE TOBEpXHOCTH. [loTeHInan nosst ToueyHoro 3apsja.

5.Berunciienne noreHnuana B MpoCTENIINX 3JIEKTPUUECKHUX MOJSAX: T0JI€ TOYEYHOTO 3apsija, mapo-
BOU KOHJIEHCATOP, MNIOCKUI KOHJIEHCATOP.

6.IloTeHunan u HanPsSYKEHHOCTb MOJIST JUIOJSL.

7.11onspusanus TUAIEKTPUKOB. THIIBI IUAIEKTPUKOB. BEKTOP MONsIpU3aiii U €ro CBsA3b C MOBEPX-
HOCTHOM IJIOTHOCTBIO MOJIAPU3ALMOHHBIX 3apsA0B. HanpsKeHHOCTh 3JeKTPOCTaTUYECKOTO 0JII BHYTPU
audiekTpuka. OTHOCUTENBbHAS JUAJIEKTPUYECKas IPOHUIIAEMOCTbD.

8.BreiBog Teopemsl Octporpazackoro - ['aycca ans A1UAIEKTpUKOB. BEKTOp 3IEKTpUYECKOro cMelle-
HUSL.

9.YcnoBus Ha rpaHule pasfena ABYX AUMIEKTPUKOB. CerHerosnekTpuku. IIbe3odnexkrpuueckuii
¢ dekr.

11.Konaencaropsl. [IpuMepbl BBIYHUCIEHUS] €MKOCTH: TUIOCKHM KOHAEHCATOp, chepruecKuii KOH/1eH-
caTop. DHeprusi 3apsHKEHHOTO KOHJEHcCaTopa. DHEpPrusi dJeKTpocTtarudeckoro mossi. OObeMHas TIoT-
HOCTb SHEPTUH.

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

13.0000m1eHHbIH 3ak0oH OMa B auddepeHnnanbHoil 1 HHTErpaibHOM (popMax MpH HAIWYUU CTO-
ponHux cuit. DJIC, pa3HOCTh MOTEHIMATIOB U HanpshkeHrue. CBEpXITPOBOIUMOCTb.

15. 3akon Ammepa sl B3auMOJICHCTBUS ABYX 3JE€MEHTOB Toka. MaruutHoe none. Maaykuust mar-
HUTHOTO TIOJISL.

16.3axon buo-Casapa-Jlamnaca. Ilpuniun cynepno3unyuyn MarHuTHBIX mosied. Pacuer marHuTt-
HBIX II0JIEN MPSMOT0 TOKA U KPYroBOI'O TOKa.

17.BpIBOA1 3aKOHA ITOJHOTO TOKA JJIs1 MAarHUTHOT'O N0JIs B BakyyMe. [IpumeHenne 3akona ais pac-
4eTa [oJiel TOPOUJ1a ¥ JUTMHHOIO COJIEHOUIA.
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18. JleficTBMEe MarHUTHOTO I10JI HA TOK. B3auMoelicTBueE napajjiesibHbIX TOKOB.

19. [lelicTBMEe MarHUTHOTO TOJISI HA JBUXKYIIUKCS dnekTpudeckuit 3apsan. Cuna Jlopenna. Tpaek-
TOpUs ABUKEHUSA 3apsJia B MATHUTHOM I10JIE.

20.9¢dexr Xomna, ero GU3NUECKHiA CMBICT U TPUMEHEHHE B COBPEMEHHOM HayKe M TEXHUKE.

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

nose. [loTokocuennenue.

23 SIBnenne snexkrpomMarHuTHON umHaykuuu. [IpaBwiio Jlenma. 3akon dapanes-MakcBemia u ero
BBIBOJI. 3apsij, UHAYLUPOBAHHBIN IPU SBJICHUU 3JEKTPOMATHUTHON MHAYKIUU.

24 .SBnenue caMouHAYKIIMUA. UHAYKTUBHOCTH. PacueT MHIYKTUBHOCTH JIJI1 TOPOUIA.

25.51Bnenne B3auMHOM MHAYKIMH. KoaduimeHT B3auMHOM MHIYKIMKA. DHEPTUsT MarHUTHOTO TIO-
ns1. O0beMHast MIIOTHOCTh SHEPTHH MAarHUTHOTO TIOJISL.

26.MarnuTHOE 1osie B Bemiectse. MUKpo- U MakpoToku. BekTop HamarunueHHocTu. BriBoa 3akoHa
IIOJIHOTO TOKAa JJIi MarHUTHOTO 10Jis B BelecTBe. [IoHATHE HANPSHKEHHOCTH MarHUTHOroO rnosis. OTHOCH-
TeJIbHasi MarHUTHAs IPOHUIIAEMOCTb

27.MarHuTHbl€ cpelibl. Y CIOBUS Ha TPaHULIE pa3zesia JByX MarHeTukoB. [Ipenomnenue nuuuii mar-
HUTHOW MHAYKUMHU. JIMaMarHETUKHU U IapamMarHeTHKU.

28. ®eppomarnerusm. KpuBas HamarunumBanus. MarauTHeii rucrepesuc. Jomensl. Touka Kropu.

29.KonebarenbHblii KOHTYp. Auddepennnanbioe ypaBHeHHE CBOOOIHBIX 3JIEKTPOMArHUTHBIX KOJe-
Oanuii. Ilepuon komnebanwmii. JIoOpOTHOCTH KOHTypa. ['apMOHHMYECKHE SIIEKTPOMArHUTHBIE KOJIEOAHHUS.
®opmyna Tomcona.

30.BeiHyKIeHHBIE 3JEKTPOMAarHUTHbIE KojeOaHus. Pe3onanc. AMrumutyna u (aza BBIHYXKICHHBIX
kosebOanuil. ['paduk 3aBUCUMOCTH aMIUTUTY/ABI TOKA OT YaCTOThI BHIHYKJCHHBIX KOJICOaHHIA.

31.00mas xapakrepuctuka Teopur Makcpemna. IlepBoe u Bropoe ypaBHeHus: MakcBeiia B MHTe-
rpaibHOi (hopme. Tok cMereHus.

32.006mas xapakrepucTtika Teopun Maxkcsena. [lonnas cucrema ypaBHeHuid MakcBeia Asis dJek-
TpoMarHuTHOro nosi. CiaencTBus U3 ypaBHEHUH.

33. IInockast aeKTpoOMarHuTHasl BOJTHA.

34.OHeprus 251eKTpoMarHuTHeIX BoJH. [loTok sHeprun. Bekrop YMoBa-IloiinTuHra.

35. B karymke 6e3 cepaeunnka 3a Bpems At = 0,01 ¢ cuna Toka yBeaMuuBaeTcs paBHOMEpHO ot l1 =
1,0 A no I2 = 2,0 A. IIpu sTom B katymike Bo3HukaeT DJIC camonnaykuuu. Onpenenure: 1) UHIYKTUB-
HOCTb KaTYyILKH, 2) MTOTOK MarHUTHOM MHJYKIUU MPH cuje Toka |2, 3) n3MeHeHrne MarHuTHOro Mmojs Ka-
TYLIKH.

36. DIEeKTpOH Maccoi Me ABUKETCS B OJJHOPOJHOM MAarHUTHOM TOJI€ € MHIYKIUEH B M0 BUHTOBOM
JUHUY paguycoM R u mrarom h. HaiiTu KHHETHYECKYIO SJHEPTHIO AJIEKTPOHA.

37. B ongHOpoaHOI U m3oTponHou cpene ¢ € =3,0 u u =1,0 pacnpocTpaHseTcs MIOCKas AIEKTPO-
MarHuTHas BOJHA. AMIUTUTYAa HaNpsHKEHHOCTH 3JIEKTpUUecKoro noss BoiaHbl Lo = 10 B/m. Haiitu am-
IUTUTYAY UHAYKIWYA MarHUTHOTO MOJIsl BOJIHBI Bo U (pa30By0 CKOPOCTh BOJIHBI V.

38. Ilnockas 3M€eKTpOMarHUTHAsE BOJIHA PACIPOCTPAHSETCs] B OAHOPOJHONW M M30TPOIHOM cpene ¢
&2,0 u 1~=1,0. AMunTyaa HanpsDKEHHOCTH DJIEKTPUYECKOro 1moJis BoiHbI Eo = 12 B/m. Onpenenuts da-
30BYIO0 CKOPOCTb BOJIHBI V M aMILTUTY/y HAPsDKEHHOCTH MarHUTHOTO TOJIsE BOJIHBI HD.

39. Konnencarop anekrpoémkoctbio C = 500 nd coenuuén ¢ karymkoi amuHoi | = 40 cm u 1wio-
maspio cedenns S = 5 cm?. Karymka cogepsxutr N = 100 Butkos. Cep/ieuHuK HeMarHUTHBIH. HaiiTu mme-
puon T xoneGaHui 3TOI CUCTEMBI.

40. Paccrosiare Mex Iy TPOBOJAHUKOM ¢ TOKOM | = 4,0 A u Gnrokaifiieit

CTOPOHOM KBaapaTHOW paMku ¢ TokoM |1 = 2,0 A ¢ = 30 MM yBenWYWId B ElMa C
nBa paza. Cropona pamku a = 30 MMm. OnpenenuTb COBEPIIEHHYIO TTPU STOM o
paboTy, eciu yBeIMYEHUE PACCTOSHUS OCYIIECTBIEHO MMOBOPOTOM PAMKHU Ha A D

180° oxomno croponst C/|
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41. KonebarenbHblld KOHTYp UMeeT UHAYKTUBHOCTh L=1,6 MI'H, snexrpoémkocts C = 0,04 Mx®D u
MakcuMaibHOe HampspkeHue Ha 3aKUMax Uwae=200 B. OnpenenuTs MakCUMadbHYIO CHIIY TOKA lyaxe B
KoHType. CONpOTUBIEHUE KOHTYpPa HUUYTOKHO MaJo.

42. TIpsiMoii TPOBOIHUK JIHHOMN =40 cM IBHKETCS B OJHOPOJHOM MAarHHTHOM II0JIE€ CO CKOPOCTHIO
V = 5 M/C nepneHANKYIAPHO JUHUAM UHIAYKIMH. HallTH MHAYKIIMIO MAarHUTHOTO TOJIs B, ecii BO3HUKA-
I0II1ast IPY ATOM Pa3HOCTh IMOTEHIINAJIOB MEX Ay KOHIIaMu npoBoaHuka U = 0,6 B.

43. KBagparHasi IpOBOJIOYHAs paMKa co CTOpOoHOU & = 20 cM pacronoKeHa B MAarHUTHOM I10J1€, UH-
JOYKIHsI KOTOPOTO ¢ TEYCHHEM BpeMeHHM u3MeHsieTcs no 3akony B = 0,20c0s5,23t , Tak, uro HOpMallb K
pamke obpasyet yron £ = 60° ¢ HanpaBierneM nojs. OnpenenuTs BEIUYUHY 3./1.C. UHIYKIIUU B paMKe B
MOMEHT BpeMeHH 7= 4,0 c.

44. Tlo oomoTke Topomaa, coaepxkamiero N = 2000 ButkoB, Teuét Tok | = 5,0 A. /Iluamerp Topounaa
no cpexnedt muanu D = 30 cm. Onpenenuts MakcuMainbHOE B1 M MUHUMaIbHOE B2 3HAUEHHS] MarHUTHOMN

WHIYKIIMHA B TOPOUJIE, CEUEHUE KOTOPOTo - KPYr paguycoMm I =50 mMm. R A
45. Haiitu cuity, IEUCTBYIOIIYIO CO CTOPOHBI JJIMHHOTO MPOBOJIHUKA C 1
TokoM 11=12 A Ha KOpOTKMIi IpAMOM NPOBOJHMK ¢ TOKOM lp=10 A, pacmo- £ R, 2

£
JIO’KEHHBINA B TOM K€ INIOCKOCTH, YTO U IIEPBBIN, IEPIECHIUKYIISAPHBIA K HEMY. ||2
JlnrHa kopoTkoro npoBoanuka |l =20 cM, ero OirmkalInui KOHEI OTCTOUT OT [UIMHHOTO IIPOBOJHUKA HA
=15 cm.

46. HaiiTi pa3HOCTh OTEHLUANOB (@1 - @2 MEXy Toukamu 1 u 2 cxemsl, ecnu R1 =10 Om, R2 =20
OMm, a=5Bu &=2,0B. BHyrpeHHue CONIPOTUBIIEHUS] HICTOYHUKOB TOKA IIPEHEOPEKUMO MaJIbl.

47. B BakyyMe UMeeTCsl CKOIUIEHUE 3apsaoB B popme mapa paguycom R. O0bEMHAs IIIOTHOCTD 3a-
PSIIOB U3MEHSIETCSI 110 3aKOHY P = G / I, I/ie G - MOCTOsIHHAs BEJIMYKHA, I - PACCTOSHHUE OT [IEHTpa IIapa.
Haiitu 3aBucumocts £ = E(I') 1 TOCTPOUTH COOTBETCTBYIOIIHIA Tpaduk.

48. . ToHkMi JIMHHBIN CTEp)KEHb PABHOMEPHO 3apsiKeH ¢ JIMHEWHOoH mioTHocThio 7=10 uKn/m. Ha
MIPOIOJDKEHUH OCH CTEPIKHSI Ha paccTossHUU @ = 20 ¢M OT ero KOHIIa HaXOJUTCs TOYeuHbId 3apsia q = 10
HK11. Onpenenuts cuily B3auMoIeHCTBUS 3apsS’KEHHOTO CTEPXKHS M TOYEUHOT0 3aps/a

49. Konbo paguycom R = 5,0 cM paBHOMEpHO 3apskeHO ¢ JUHeWHo# mioTtHocThio 7 = 0,30
MKK/M. OmnpenenuTh MOTEHIMAN ¢ TOYKH, JIEKalled Ha MEepHeHAUKYISpe K IUIOCKOCTH KOJbIla, BOC-
CTaBJICHHOM M3 [IEHTPa KOJIbIIa, OTCTOSANICH Ha paccTosHuM h = 5,0 ¢M OT ero 1eHTpa.

50. ITo TOHKOMY MOJYKOJIBILY paguycoM I = 8§ cM paBHOMEpHO pacnpeznenéH 3apsan Q = 70 uKu.
Haiiti Hanps€HHOCTh 3JIEKTPUUECKOT0 MOJIs B IEHTPE KPUBU3HBI TMOITYKOJIbIIA.

51. JIBe KOHIIeHTpHUecKHe chepbl 3apskeHbl paBHOMEpHO. Ha BHyTpeHHel chepe HaxonuTcs 3apsa
g1= 0,30 mxKun, a Ha BHemHe#n (2= - 0,50 MmxKi. Onpenenuts HanpsPKEHHOCTD JIEKTPUYECKOTO OIS B
TOYKaX, HAXOJAIIUXCS COOTBETCTBEHHO Ha pacctosiHuu 5, 10 m 20 cM oT obmiero meHTpa odbenx cdep.
Paguycsl cdep coorBeTcTBEeHHO paBHBI R1 =8 cm 1 R2 = 15 cm.

52. DaexkTpuYecKoe ToJie CO3/IaHO ABYMsI O€CKOHEUHBIMHU MapajlIeTIbHBIMU TUTACTHHAME, HECYIITUMU
PaBHOMEPHO pacHpeIeNEHHBIH 10 MIOMAH 3apsl ¢ TOBEPXHOCTHBIMU MIOTHOCTAMK o1 = 1,00 HK1/M? 1
o2 = 3,00 aKi/m?. Onpenenuts HanpskéHHOCTS E mons: 1) Mexy mmacTMHAamy; 2) BHe miacTuH. Ilo-
CTPOUTH IpapuK U3MEHEHUS HANPSHKEHHOCTU BJOJb JIMHUU, TIEPIEHANKYISIPHON TUIaCTHHAM.

53. Paccrosinue mexay aByMs ToueuHbiMH 3apsaamu Q1 = 1 MxKu u Q2 = - Q1 paBno 10 cm. Ompe-
nemuTh cuty F, nmeiictByromyro Ha Toweunslid 3apsan Q = 0,1 mxKu, yman€usslii Ha 1 = 6 ¢M OT 1epBo-
ro ¥ Ha I'2 = 8§ CM OT BTOPOTI'O 3aps0B.

54. BayTpu monoro Metajuimdeckoro mapa paauycom Rz = 10 cM momemén apyroit mMetaminde-
ckuii map paauycoM Ri = 5,0 cMm, umerorwmii 3apsia 1 = 0,33 uKin. Baemnemy mapy cooOméH 3aps gz =
0,20 MxKi. OnpenenuTs MOTEHIMA BHYTpeHHETo mapa. [locTpouth rpaduk 3aBUCHMOCTH  TTOTEHITMATA
OT PacCTOSIHUS 110 Paguycy.

55. Ilnockuii BO3MYIIHBIA KOHACHCATOP C TUIOMAAbI0 00kIamok S = 200 cM? KaKast U paccTosiHu-
em Mexay Humu d = 5,0 MM 3apspkaercs 10 pasHoctd noreHinuanoB U = 600 B u oTkirodaeTcs ot 6ara-
peu. Kak u3MeHATCS €MKOCTh M SHEPIrHsl KOHAECHCATOPA, €CIU B MPOCTPAHCTBO MEXIY OOKJIagKaMH Ia-
paJuIeNIbHO UM BBECTH METAUTMYECKYIO IUTACTHHY TaKOM K€ IUIOINAAU B TOMIHHEL h = 2,0 Mmm?
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56. PaccTosiHME MeX Ay IJIACTUHAMHU IJIOCKOTO KOHJieHcaTopa eMKocThto C= 1,0 MK® yBenuuuiau B
N =2 pasa, He OTKJIIOYasi OT UICTOYHHKA, TOIEP>KUBAIOIIETO MEXAY IUIACTUHAMU Pa3HOCTh MOTEHIIUAJIOB
Ae = 1000 B. Kakas npu 3TOoM coBepuiaercsi pabora?
57. Ilpsimoii OECKOHEUHBII TPOBO/I, IO KOTOPOMY TedeT TOK |, umeer
BUTOK, Kak [TOKa3aHO Ha puc. Bo CKONbKO pa3 MHAYKIUS MarHUTHOTO i
11oJig B T. O NpHU 3TOM OTJIMYAETCS OT MHAYKLIUU MarHUTHOTO IOJISI IPSIMOTO I
TOKA B TOU € TOUKe?
58. DnekTpoH, obnagarommii CKkopocThio V=2,0 MM/c, BiieTaeT B OJHOPOJHOE MAarHUTHOE TOJE C
uaayknuen B = 0,30 mTn mox yriiom « = 30° k HanpaBieHUIO JTMHUN WHAYKIMK. Haiitk paguyc r u mar
h BUHTOBO#1 JIMHUH, IO KOTOPO JBMKETCS 3JICKTPOH.

3-ii cemecTp
[lepBsiii 1 BTOPOH BOINPOC B 3K3aMEHAIMOHHOM OuWJIETE CTYAEHTa — BOIIPOC IO JIEKIIMOHHOMY Mate-

puany (Bompocs! 1-30). Tpetuil u yeTBepThIi Bonpoc — 3a1aya, OJau3Kasg K pa3dbupaeMblM Ha MpakTHye-
CKHUX 3aHSATHSIX U B ITPOIECCE BBIMOJHEHHS pacyeTHO-rpaduyeckux padbot (Bompocsr 31- 50).

1. Ontuka. Pa3Butue npencrasinenuii o npupose cera. Mrepdepenuus cera. KorepeHTHOCTD 1
MOHOXPOMaTHYHOCTb.

2. Crioco6b1 HabmoaeHus uHTepdepeHn cBeTa. Pacuer nHTEep)EepeHIMOHHON KapTHHBI OT JBYX
HCTOYHUKOB.

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

4. TlpssmonuHEHOE pacrpocTpaHeHue cBeta. J(udpakuus Ha OIHOW Mmenu U Ha JAU(PaKIMOHHON
pelIeTKe.

5. Audpakiys peHTT€HOBCKUX BOJIH Ha MPOCTPaHCTBEHHOM pemeTke. [lonstue o ronorpadumu.

6. lucniepcus cBeTa. DIEKTPOHHAs TEOPUS AUCIIEPCHH.

7. PaccestHUE, TIOTJIOIIEHHE CBETA.

8. Ilonspuszanus 3eKTPOMarHUTHBIX BOJIH. JINHEHHOE U HUPKYJISPHOE COCTOSTHUE MOJISIPU3ALINH.

9. Henonsipu3zoBaHHOE 3JIEKTpOMarHuTHoe wu3iydeHue. CrocoObl MONY4YEHUs MOJISIPU30BAHHOTO
CBETa.

10. KBanroBas npupona uznydyeHus. TemnoBoe u3inydeHue. 3aKOHbI TEIJIOBOTO U3JIydeHHUs adco-
JIIOTHO YEPHOTIO Tea.

11. ®ortoanexTpuueckuii 3¢ ¢pext. 3akoHbI BHEMIHEro (poTorddekra.

12. ®oronsl. DPpdext Komnrona.

13. AtomHas u sinepHast ¢pusuka. Ousnueckre oCHOBBI KBAaHTOBOIM MexaHuKkH. [IpuHIun Heonpee-
JIEHHOCTH.

14. KopnyckynsipHO-BOJTHOBOM Ayasin3M. KBaHTOBBIE COCTOSIHUA.

15. Cynepnosunus coctosiHui. PU3NYECKUE BEIUNUNHBI U ONIEPATOPBI.

16. CraumonapHsele coctosiHudA. Y paBHeHue [lpenuHrepa s cTallmOHApHBIX COCTOSIHUAM.

17. JIBmxenue cBoboaHoM yactuisl. [lotennnanbuelii 6apsep. TyHHenbHbIN 3 dekT.

18. Yactuia B mOTeHUUATBHOM siMe. ["apMOHUYECKUI OCIUIIATOP.

19. Atom Bogopoaa. CnekTpbl UCITYCKaHUS U TIOTJIOIICHUS.

20. Cucremsl MukpouacTuil. [IpuHimn ToxnecTBeHHOCTH. DepMHOHBI M OO30HBI.

21. [Ipunnun [Taynu. [leproaudeckast cucteMa 3JI€MEHTOB.

22. TlornouieHue, CIOHTAHHOE U BBIHYKJIECHHOE U3ITyYEHUS.

23. OnTruyecKue KBaHTOBbIE T€HEPATOPHI.

24. KBanToBble cratucTuku Pepmu-/lupaka u bose-OliHmTeliHa. DIEKTPOHHBIN ra3 B MeTalljIax.
25. TennoeMkoCTh TBEPABIX T€T. DOHOHBI.

26. DneMeHThl 30HHOM TeOpUH TBEPABIX TeNl. MeTamibl, IU3IEKTPUKH MTOJIYIIPOBOIHUKH.

27. Slnpa atomoB. HyksioHBI. XapaKTEPUCTUKU SIEPHBIX COCTOSIHUM.

28. S nepuble cunsl. Moaenu sapa.

29. Ilepexoibl MEXKIY IAEPHBIMU COCTOSIHUSAMU. S nepHblie peakunu. LlenHas peakuus geineHus.
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30. DneMeHTapHbIE YaCTHUIIBL.

31. B Touky A 3KpaHa OT MCTOYHHMKA S1 MOHOXPOMATHYECKOT'O CBETa JUTMHOW BOJIHBI A=0,5 MKM
IIPUXOAUT JIBa JIyda: HENOCPEACTBEHHO OT MCTOYHUKA JIyd S1A, NEpHEHAUKYISIPHBIM 3KpaHy, U JIyd
S1BA, otpaxkenHnsiii B Touke B oT 3epkana, mapamiensHoro gydy Si1A (puc. 1). Paccrosaue 11 a3xpana ot
UCTOYHMKA paBHO 1 M, paccrostHue h oT myya S1A 10 mIocKoCcTH 3epkana paBHO 2 MMm. Onpenenuts: 1)
4yTO OyneT HaOIoAaThCsa B TOUKEe A SKpaHa — YCUJICHHE WM OCJIa0JIeHHe MHTEHCUBHOCTH; 2) KaK U3Me-
HUTCSl UHTEHCUBHOCTb B TOUKE A, €CJIM Ha IIyTHU Jy4ya S1A NEpHEHAUKYISIPHO EMY IIOMECTUTH IIJIOCKOIIa-

paUIeNbHYIO TJIACTUHKY cTekia (n=1,55) TommuHon d=6 MKM.
Ly

JKpaK

Jepxang

Puc.1

32. Ha cTexssHHBIN KJIMH HOPMAJIBHO K €T0 TPaHH Ma/1aeT MOHOXPOMATHYECKUI CBET C JUTMHOM
BOJIHBI A=0,6 MKM. B BO3HUKIIIEH TP 3TOM UHTEPPEPCHITMOHHOW KapTUHE Ha OTpe3Ke JIMHOM 1=1 cM
HaOmoaercs 10 monoc. OnpenenuTs TPeTOMIISIONIUN yroi 0 KinHa.

33. Ha nuagparmy ¢ KpyribIM OTBEpCTHEM PaguycoM r=1 MM MaJaeT HOpMaJIbHO MapaslleNbHbINA
My40K cBeTa JiuHOM BOJHBI A=0,05 mxM. Ha mytu mydeid, mpomeammx yepe3 OTBEPCTUE, MOMEIIAI0T
sKpaH. OnpenenuTb MaKCUMalbHOE PACCTOSHUE bmax OT LIEHTpa OTBEPCTHSI 10 3KpaHa, MPU KOTOPOM B
LEeHTpe AUPPAKIIMOHHON KapTUHBI enle OyaeT HaOIoaaTbCsl TEMHOE MSTHO.

34. Ha mens mupuHoit a=0,1 MM HOpMaJIbHO NaJaeT NapajjelbHbli My40K CBeTa OT MOHOXpOMa-
THYecKoro ucroyHuka (A=0,6 mxm). Onpenenuts MUPUHY | EHTpaNbHOIO MakCUMyMa B AM(PPAKIIHMOH-
HOM KapTHHE, IPOELUPYEMOI C TOMOLIBIO JTMH3bI, HAXOIALIEICS] HEMOCPEICTBEHHO 3a LIENbI0, Ha DKPaH,
OTCTOSAILMN OT JINH3BI HA pacCTOAHUU L=1 M.

35. [lyuok ecTeCTBEHHOTO CBeTa MaJaeT Ha MOJUPOBAHHYIO MOBEPXHOCTh CTEKJISSHHOW IUIACTHHBI,
MOTPYXEHHOU B JKUAKOCTh. OTpa’k€HHBIM OT IJIACTHHBI MTyYOK CBETA COCTaBJISAET yroia ¢=97° ¢ magato-
UM ITydkoM (puc. 2). OnpenenuTts nokasaresb NPeIOMICHHS N )KUIKOCTH, €CIIM OTPaKEHHBIN CBET M0JI-
HOCTBIO MOJISIPU30BaH.

—

Puc.2

36. IlnacTunka kBapua ToamuHoNl di=1 MM, BbIpe3aHHasi NePIEHANKYISAPHO ONTUYECKOH OCH KpHU-
CTajlyla, TIOBOPAYMBAET IJIOCKOCTh MOJISIPU3ALIMA MOHOXPOMATHYECKOTO CBETa ONPEAEIEHHOW JTMHBI
BOJIHBI Ha yron ¢1=20°. Onpenenuts: 1) kakoBa A0KHA OBITH TOMIMHA d2 KBaplLEBOW IUIACTUHKH, MO-
MEIICHHON MEX]y BYMs «IlapajuieIbHbIMU» HUKOJSIMHU, YTOOBI CBET OBbLI MOJHOCTHIO MOraiieH; 2) Ka-
Kol 1imuHbI | TpyOKYy ¢ pacTBOpoM caxapa MaccoBoil koHueHTparueid C=0,4 Kr/1 HaJj0 MTOMECTHTb MEXIY
HUKOJISIMH JUTsI TIOJTydeHus1 Toro xe 3ddekra? YaenpHoe BpamieHue [o] pacTtBopa caxapa paBHo 0,665
rpan/(M*kr¥m).

37. KakuM MUHUMaTBHBIM UMITYJIECOM Pmin (B eauHUIIAX M3B/c) nomkeH o01aaath 3JIEKTPOH, YTO-
6b1 3¢ pext BaBunora — YepeHkoBa MOXKHO ObUIO HAOMIOAATh B BOE?

38. McTouHHK MOHOXPOMATHYECKOTO CBETa C JUTMHOW BOJIHBI Ag=0600 HM ABMXKETCS 1O HampaBiie-
HUIO K HaOmromareno co ckopoctbio v=0,1 ¢ (¢ — CKOpOCTh paclpoCTpaHEHHs 3JIEKTPOMArHUTHBIX
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BosiH). Ompenenuts JUIMHY BOJHBI A HM3JIY4EHUS, KOTOPYIO 3apErMCTPUPYET CIEKTPaJbHBIA MpuOop
HaOJIrogaTes.

39. HaiiTu KOHIIEHTpAIHIO0 CBOOOTHBIX 3JIEKTPOHOB HOHOC(HEPHI, €CITU JJIs PAIMOBOJIH C YaCTOTOH vV
= 100 MI'11 ee mokazarenp npeaomieHus n = 0,90.

40. Vimes B BULY, YTO JUISI TOCTaTOYHO )KECTKUX PEHTTCHOBCKUX JIy4del JIEKTPOHBI BEIIECTBA MOX-
HO CUUTaTh CBOOOJHBIMH, OMPENEIUTh, HA CKOJIBKO OTJIMYACTCS OT €AMHUIIBI MOKa3aTelb MPEIOMICHHUS
rpaduTa Ui PEHTT€HOBCKHX JIyYeil ¢ JTMHON BOJHBI B BakyyMme A = 50 mm.

41. DHepreTHyeckas CBETHMOCTb aOCOTIOTHO YepHOro Tena M, = 3,0 Br/cm?. Onpenenuts JIMHY
BOJIHBI, OTBEYAIOIIYI0 MAKCUMYMY UCIYCKATEIbHOW CIOCOOHOCTH 3TOTO Tea.

42. Menanbrnii mapuk auameTpa d = 1,2 ¢cM TOMECTHIIM B OTKaYaHHBINA COCY/I, TEMIIepaTypa CTEHOK
KOTOPOTO IMOIepKUBaeTCs OMU3KoM K abcomoTHOMY Hyio. HadanpHas temmneparypa mapuka To = 300
K. Cuutas nmoBepxHOCTb IIapuKa abCONIOTHO YEPHOU, HAMTH, Yepe3 CKOJIbKO BPEMEHHU ero TeMIeparypa
yMmeHbIuTes B 1 = 2,0 pasa.

43. Haiitu ¢ momouisio (opmynbl [lnanka MOIIHOCTh M3IY4YeHHs] €IUHUIBI MTOBEPXHOCTU abCo-
JIFOTHO YEPHOTO TeJa, MPUXOAIIETOCS Ha y3KUM UHTEpBa JIMH BOIH AL = 1,0 HM BOJIM3U MakcUMyMa
CHEKTPaJIbHOM INIOTHOCTH U3My4yeHus1, npu temneparype teaa T = 3000 K.

44. ®oton ¢ ummynscoM p = 1,02 MaB/c, e ¢ — ckopocTh cBeTa, paccesyics Ha MOKOMBIIEMCS
cBOOOIHOM 3JIEKTPOHE, B pe3yibTare 4ero umiynibc (ortona ctan p' = 0,255 MaB/c. Ilog xakum yriom
paccesuicst GoToH?

45. DneKTpOMarHuTHOE U3JlydeHue ¢ JIMHON BoHbI A = 0,30 MKM nagaer Ha OTOIIEMEHT, HAXO-
JSIIUICS B peskuMe HachimeHusl. COOTBETCTBYIONIAs CHEKTpalbHAas YyBCTBUTEIBHOCTD (hOTOdIEeMEHTa J
= 4,8 MA/BT. Haiitu BbIX0J] (hOTORNIEKTPOHOB, T. €. YUCIO (POTOAIEKTPOHOB HA KAXJIbIH Magaromuid ¢o-
TOH.

46. CKOJIbKO P-4acTHII MCTTyCKaeT B TedeHHe oJHoro 4aca 1,0 Mkr uzotona Na?*, mepuon momypac-
najia KOToporo paseH 15 u?

47. Cunras paauyc aapa pasHeIM R = 0,13 A3 v, rie A — ero mMaccoBoe 4HCII0, OLEHHTB TLIOT-
HOCTb SJIEp, @ TAKXKe YUCIIO HYKJIOHOB B €IMHUIIE 00beMa spa.

48. Y3Kkuil My4ok o-4acTul ¢ KMHEeTH4ecKoi sHepruei 1,0 MsB nanaer HOpManbHO Ha IUIATHHO-
By10 (oibry tonumusl 1,0 mkM. HaGmronenne paccessHHBIX 4acTUll BeeTcs MoJ yriaoM 60° k Hampasie-
HUIO TIaIAI0MIEr0 MydKa TIPH MOMOIIM CYETYUKA C KPYTIIBIM BXOAHBIM OTBepCTHEM Tiomanu 1,0 cm?, ko-
TOpPOE PacHoio’keHO Ha paccTossHuu 10 cM oT paccenBaroriero ydactka gosasru. Kakas 1oms paccessHHbIX
0-4aCTHI] MTaJaeT Ha OTBEPCTUE CUETUYHKA?

49. Berauciuth Hanboyiee BEPOSTHYIO JACOPOUIIEBCKYIO JUTMHY BOJIHBI MOJICKYJ BOJOPOJA, HAXO-
JSIIUXCS B TEPMOJIMHAMUYECKOM PaBHOBECUM NP KOMHATHOM TEMIIEpaType.

50. Haiitin mmuny BoHbI Ko-muanu memu (Z = 29), ecnu M3BECTHO, YTO JUTUHA BONHBI K-THHUT
xenes3a (Z =26) pasaa 193 nm.

6.4 MeTogn4yeckue matepuanbi, onpegensiowme npoueaypbl OLLeHUBAaHUA 3HAHUM,
YMEeHUN, HaBblkOB U (Mnu) onbiTa A[OeATeNbHOCTU, XapaKTepusyrwux ITanbl
c¢hopmmpoBaHus KOMNeTeHUNN

[Ipouenypsl oneHUBaHUS 3HAHWUN, YMEHMH, HAaBBIKOB, XapaKTEPU3YIOMIMX ASTamnbl (pOpMHUpPOBaHUS
KOMIIETEHIINH, U3JI0KEHBI B METOAUYECKNX PEKOMEHIANMIX 10 U3Y4EHUIO Kypca «PU3UKN», B KOTOPHIE
BXOJISIT METOJIMYECKHE PEKOMEHIALMHU K BBIIIOJHEHHUIO U 3allUTe JTaOOPaTOPHBIX PabOT, MO BHIIOJIHEHUIO
MPAKTUYECKHX 3a/1aHUM, IO BHITOJIHEHUIO PaCUeTHBIX 3aaHuii (puiioskeHue K Hactosmen PIT/T).

7. NepeyeHb OCHOBHOW M [ONOSIHUTENBLHON Y4eOHOM NUTepaTypbl, Heob6xoanMMon
ONA OCBOEHUS QUCLIMNJINHBI

a) OCHOBHasI JIMTEPATypa
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1. Casenbes U.B. Kypc o6ieii ¢pusuku. B 5 1. T1. Mexanuka [3nekrponnsiii pecypc]: YueoHoe
nocobue. 5-¢ uz., uctp. — CI16.: U3gatenbctBo «Jlanby, 2011.-352 ¢. — Pesxxum pocrymna:
http://e.lanbook.com/books/704/

2. CasenbeB U.B. Kypc o6riueii ¢pusuku. B 5 1. T2. DieKTpryecTBO U MarHETH3M [3JIEKTPOHHBIN
pecypc]: Yuebnoe nocodue. 5-¢ us., ucnp. — CI10.: M3narensctBo «Jlanb», 2011.-343 c. — Pe-
*wuM goctyna: http://e.lanbook.com/books/705/

3. CagenbeB U.B. Kypc obmieit puzuku. B 5 T1. T3. MonekynspHas Gu3uKa 1 TEpMOJIMHAMHUKA
[>exTponnslii pecype]: Yuebnoe mocodue. 5-¢ uzn., ucap. — CII6.: U3narensctBo «JIaHby,
2011.-209 c. — Pexxum nocryna: http://e.lanbook.com/books/706/

4. CasenbeB U.B. Kypc obmieit pusuku. B 5 1. T4. Bonubl. OnTrKa [351eKTpoHHbBIH pecypc]:
VY4eOHoe nocobue. 5-e uza., ucnp. — CII0.: U3narensctBo «Jlanb», 2011.-252 c. — Pexxum gocry-
na: http://e.lanbook.com/books/707/

5. CasenseB U.B. Kypc obmieit ¢pusuku. B 5 t1. TS5. KBanToBast ontuka. AromHas ¢pusnuka. Ouzu-
Ka Tpepaoro tena. OHU3KMKa aTOMHOTO S/Ipa U 3JIEMEHTAPHBIX YaCTHIL [3JIEKTPOHHBIH pecypc]:
VY4eOHoe nocobue. 5-e uza., ucnp. — CII0.: U3narensctBo «Jlanb», 2011.-369 c. — Pexxum gocry-
na: http://e.lanbook.com/books/708/

0) 10MOJIHUTE/IbHASA JIUTepaTypa
1. etnad A.A. Kypc ¢usuku / A.A. [letnad, b.M. SIBopckwuii. - M.: Beicur.mkomna,2001 - 380 c.
2. Tpopumona T.1. Kypc ¢pusuxu / T.U. Tpodpumosa. - M. Beicur.mkomna, 2008 — 506 c.
3. UBano B.E. 3agaum mo ¢usmyeckuM OCHOBaM MEXaHUKH: cOopHuUK 3amad / B.E.lBaHOB,
I".B.Cemumes, T.B.IHupoxux - PUO ¢pummana FOYBIIO «MOU(TY)» B 1. Cmonencke,2008. -36 c.
4. NBanoB B.E.C60opHuUK 3a7au 110 (U3HYECKHMM OCHOBAM MOJEKYJISPHO-KMHETHYECKOH TeOpUH U
tepmoauHamuku / B.E.VMBanos, I'.B.Cenumen, T.B.Illupoxux - PUO d¢unmana T'OYBIIO
«MDU(TY)» B 1. C™Monencke, 2008.- 24 c.
5. Cenumies I'.B. Ilpaktuueckue 3ajaHus Mo ONTHKE: yuyeOHOe mocodue mo aucuuIuimHaM «Du-
3ukay, «OcHoBbl ontuku» / I.B. Cenumies, B.E. MBanos, C.B. ITanuenko, T.B. IlIupokux, M.B.
bensaxos. — Cmonenck: PUO dumana TOYBIIO «M3U (TY)», 2010. — 92 c.
6. ApmmHenko M.A. Onucanus n1abopaTOpHBIX paboT Mo (GHU3MKE U METOJMYECKUE yKa3aHMs K
HUM. DJIEKTPUYECTBO U MarHeTU3M: yueOHO-MeToandeckas pazpadborka / . A. Apmunenko, B.E.
WBanos, B.A. Haiinenos, I'.B. CenumieB. — Cmonenckuit punuan 'OYBIIO «MBU(TVY)», 2009.
—76c.
7. Iupoxux T.B. COopHuK TecTOBBIX 3aJaHUi MO (U3MKe: y4yeOHO-TPAKTHUYECKOe H3/a-
nue/[llupokux T.B., BanoB B.E., Cenumes I'.B., Haiinenos B.A. - Cmonenck: ¢mman 'OYB-
1O «MBU(TY)» B r. CMmoneHcke. - 88 c.
8. Cemumies ['.B. ®usnveckne n3mepeHus U ux odpadorTka. Meroaudeckue pexomenmarun/ Ce-
muies [.B., BorateipeB A.®., BanoB B.E., [llupoxux T.B.- Cmonenck: PUO ¢unmnana MOU B .
Cwmonencke, 2014.- 40 c.
9. Cemume ['.B. Bompocsi u 3amanus Kk JabopaTopHbIM pabotam 1o  (U3HKe.
Yactp1./I'.B.Cenumies, T.B.lllupokux / Ilox pen. A.®. borarsipeBa - Cmonenck: PUO ¢unnana
TF'OYBIIO «MBU(TVY)» B 1. CMonencke, 2007.- 39 c.
10. ®usnyeckuii npaktukyM. Mexanuka u moinekynspHas ¢usuka / B.E.MBanos, B.I".Ko3mos,
B.A.Haiinenos, I'.B.Cenumen / Ilog pen. boratsipeBa A.®. - Cmonenck: ¢umuan 'OYBIIO
«MDU(TVY)» B . C™Monencke, 2007. - 55 c.

8. MMepeyeHb pecypcoB WHGHPOPMALUOHHO-TENIEKOMMYHUKALMOHHON  CeTu
«MHTepHeT» HeOOX0ANMbIX AN OCBOEHUA AUCLUNIINHDI

1. TCCCJI 237-2008. Tabauisl CTaHAAPTHBIX CIPABOYHBIX MaHHBIX. DyHIaMEHTANbHBIE PU3H-
Jyeckue KoHCcTaHThl. Pexxum noctymna: www.docs.cntd/ru/document/1200100402/.
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2. TOCT 8.417-2002 I'CH. Enunuiisl BenmuuH. Pexxum moctyma: www.fsetan.ru/library/doc/gost-
8417-2002/.

3. CnpaBounblii Matepuan 1o ¢usuke. TaOmuunesle pgannele. Pexum  npocryma:
www.fizportal.ru/help/.

4. XKypuan «Ycnexu ¢uszndeckux Hayk». Pexxum mocryma http://www.ufn/ru/.

9. MeToaunyeckune YKa3aHuA ans 06yqa|ou.w|xc;| no oCBOEHN ANCLUMNMNIIUHDbI

JycuumuimHa npegycMaTpuBacT Bo 1-M cemecTpe JeKuuu 1 9ac B He[elnto, IPaKTUYECKUE 3aHATUS
1 yac B HeeNIO M JEBATH YETHIPEXUACOBBIX JIA0OPATOPHBIX paboT. M3yueHue Kypca 3aBepuiaercs dK3a-
MEHOM.

JucuuminHa npeaycMaTpuBaeT BO 2-M CEMECTpe JEKIUU 1 yac B HEJEINI0, IPAKTUYECKUE 3aHATUSL
1 yac B HezemIO, YETHIPE YEThIpEXUacoBble Ja0opaTOpHbIE pabOTHl U OJHA JIByX4acoBas. M3y4yeHue kypca
3aBeplIAETCs 3aU€TOM C OLIEHKOM.

JucuumuimHa npegycMaTpuBacT BO 3-M CEMECTpE JIEKIUH 1 4ac B HEAEII0, TPAKTUYECKUE 3aHATHS
1 4ac B Hezento, TPU BOCBMHYACOBBIE JJaOOpaTopHbIe pabOThI U JIBE 1IeCTHYacoBble. M3yueHue kypca 3a-
BEPILAETCS IK3aMEHOM.

VYcnemHoe usyyeHue Kypca TpeOyeT MOCEIeHuUs JIEKIUM, aKTUBHON pabOThl Ha MPAKTUYECKUX
3aHATUAX U J1aOOpaTOPHBIX paboTax, BBHIOJHEHUs BCEX YUEOHBIX 3aJaHMH IperojaBaTelsi, O3HaKoMIIe-
HHSI C OCHOBHOM Y JJONIOJIHUTEIBHOM JTUTEPATYPOU.

Bo Bpems1 JIeKIMH CTYJEHT 0JIKEH BECTH KPATKUH KOHCIIEKT.

Pabota ¢ KOHCIIEKTOM JIEKLMI IPEANoaraeT IpocMOTp KOHCIIEKTa B TOT )K€ JIEHb IOCJE 3aHSATHH.
Jlnist 3TOro HeoOX0AUMO OTMETHTh MaTepHalibl KOHCIIEKTa, KOTOPbIE BBI3BIBAIOT 3aTPYJHEHHUS AJIS IOHU-
MaHus. [Ipu 3Tom oOyuaromuiicss JOHKEH cTapaTbes HAWTU OTBET Ha 3aTPYAHUTENbHBINA BOIIPOC, UCIOIb-
3ysl PEKOMEHJIOBaHHYIO JINTEpaTypy. Eciu eMy caMOoCTOSTENbHO HE yIalloch pa300paThesi ¢ MaTepHasoM,
Heo0xouMo c(OpMyJIMPOBAaTh BOINPOCHl M OOPAaTUTHCS K MPENOoJIaBaTeNi0 Ha KOHCY/IbTAlUU WA OJU-
JKaNUIeH JISKIUU.

OOyuaronemMycss HEOOXOIUMO PETYJISIPHO OTBOJUTH BpeMsl JIJIsi TTIOBTOPEHUS MPONHJIEHHOTO MaTe-
puaia, IpoBeEpsisl CBOU 3HAHUS, YMEHHUS U HABBIKHU 110 KOHTPOJIBHBIM BOIIPOCAM.

[TpakTHueckue (ceMUHApPCKUE) 3aHATUS COCTABIISAIOT BaXXHYIO 4acTh MPOPECCHOHAIbHON MOATO-
TOBKH CTY/€HTOB. OCHOBHas 11€JIb TPOBEACHUS MPAKTUYECKUX (CEMUHAPCKUX) 3aHATHH — popMUpoBaHUe
y CTYICHTOB aHAJINTUYECKOT0, TBOPUYECKOTO MBIIIIEHUS TyTeM NIPUOOPETEHUSI TPAKTUUECKUX HABBIKOB.

Mertoanyeckue yka3aHus K MPAaKTUUYECKUM (CEMHHAPCKUM) 3aHATHAM IO JUCLUIIMHE Hapsdy C
paboueii mporpammoii u rpaduKoM yueOHOI0 Mpolecca OTHOCUTCS K METOJIMYECKUM JJOKYMEHTaM, OIpe-
JETSIONIMM YPOBEHb OPraHU3alMK U KauecTBa 00pa3oBaTeIbHOTO Mpolecca.

Conepkanne npaxmuueckux (cemunapcxux) zansmuil ukcupyercs B PIIJ] B paznene 4 Hacrosi-
LIEH IIPOrPaMMBL.

Baxxnoii coctapnstomeil 1t000i1 GpopMbl MpaKTUUECKUX 3aHATHH ABISAIOTCA yNpakHeHUs (3aja-
Hus1). OCHOBa B YIPaXXHEHUU — MPUMEpP, KOTOPBI pa3dupaercs ¢ MO3ULUN TEOPHH, PA3BUTON B JICKIIHMH.
Kak mpaBuiio, ocHOBHOE€ BHUMaHUE ynemisieTcsl GOpMUPOBAHUIO KOHKPETHBIX YMEHUH, HaBBIKOB, YTO H
OTIpeJIeNIAeT Co/lepKaHue AEATENbHOCTH CTYIEHTOB — PElIeHUe 3a/1a4, rpadguueckiue padoThl, yTOUHEHHE
KaTeropuy U MOHATHI HayKH, SIBISIOMIKUXCS MPEANOChUIKON IPABUJIBHOTO MBILIUIEHUS U PEYH.

[TpakTHueckue (CEMMHAPCKUE) 3aHATHUS BBINOIHSIIOT CIEAYIONINE 3a0auu:

CTUMYJIMPYIOT PETYISPHOE H3yuye€HHUE PEKOMEHJIOBAaHHOW JIUTEpaTypbl, a TakKe€ BHUMATEIbHOE
OTHOIIIEHUE K JIEKIIUOHHOMY KYpCY;

3aKpEIUIAIOT 3HAHUs, MOJyYEHHbIE B MPOLIECCE JIEKIIMOHHOTO O0Y4YEHHUsI U CaMOCTOSITENIbHON pa-
O0TBHI HaJl TUTEPATYPOii;

pacmmpsoT 00beM NPOPECCUOHANTBHO 3HAUUMBIX 3HaHUH, yMEHUH, HABBIKOB;

MIO3BOJIIOT IPOBEPUTH IPABUIILHOCTD PaHEE MOJIyYEHHBIX 3HAaHUI;

IIPUBUBAIOT HABBIKM CAMOCTOSTEIBHOIO MBIIIICHHS], yCTHOTO BBICTYILICHUS;

CIOCOOCTBYIOT CBOOOTHOMY OTIEPHPOBAHUIO TEPMUHOJIOTHEH;
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IIPEIOCTABIISAIOT MIPENOIABATENI0 BO3MOKHOCTh CUCTEMAaTUYECKU KOHTPOJIUPOBATh YPOBEHb CaMo-
CTOSITENIbHOW PabOThI CTYACHTOB.

[Tpy mOATrOTOBKE K MPAKTHYECKUM 3aHATHAM HEOOXOJMMO MPOCMOTPETh KOHCHEKTHI JICKIHHA U
METOAMYECKUE yKa3aHMs, PEKOMEHIOBAaHHYIO JINTEPATypy M0 JaHHOM TeMe; MOJrOTOBUTHCS K OTBETY Ha
KOHTPOJIbHBIE BOIIPOCHI.

Ha npakTuueckoMm 3aHSITHU CTYAEHTHI O]l PYKOBOJCTBOM IIpenojaBaTessl pelialoT 3aJadd Io
naHHoi Teme. 3a 10-15 10 okoHYaHMS 3aHATHS MPENOJABATENb IPOBOAUT NUCBMEHHOE TECTHPOBAHUE
WK OJIUL-0IPOC, IO PE3yJIbTaTaM KOTOPBIX BBICTABIISIETCS OLICHKA 3a IPAKTUUECKOE 3aHATHE.

JlaboparopHbie pabOThI COCTABISIOT BAXKHYIO YaCTh MPOPECCHOHATBHON MOATOTOBKH CTYICHTOB.
OHM HanpaBJIeHbI HAa HKCIEPUMEHTAIBHOE MTOITBEPHKIEHUE TEOPETUUECKUX MOJI0KEHUH 1 (popMUpOBaHHE
y4eOHBIX U MPO(eCCHOHANBHBIX MPAKTHYECKUX YMEHUH.

Beinonnenue cryjeHTaMu J1abopaTopHbIX pabOT HANPaBJIECHO Ha:

00o01IeHne, CHCTeMAaTH3alnIo, YIIyOJieHHe, 3aKPEIJICHHE MOJYYCHHBIX TEOPETHUECKUX 3HAHHUN
110 KOHKPETHBIM T€MaM JAUCLUILINHBL;

dopmupoBaHUE HEOOXOJUMBIX TPOPECCHOHATHHBIX YMEHUH U HABBIKOB.

JIMCUUIUIMHBL, IO KOTOPBIM IUIAHUPYIOTCS JIaOOpaTopHble PabOThl U MX O0BEM, ONpEAEISAIOTCS
pabounmu yaeOHBIMH TUTAHAMH.

Metoanyeckue ykazaHus 10 IPOBEIEHUIO J1a00paTOpHbIX paboT pa3pabaThIBAIOTCS HA CPOK JeH-
ctBus PITJL (I1IT) u Bimroyarot:

3arjlaBue, B KOTOPOM YKa3bIBaeTcsl BUJ paboThl (J1abopaTtopHasi), ee MOPsIKOBbI HOMep, 00beM B
yacax U HAMUMEHOBAHUE;

1eNb paboThI

IpeIMeT U cofiepKaHue padoThl;

00opy0BaHUE, TEXHUYECKHE CPEACTBA, MHCTPYMEHT;

NOPSAJOK (TI0CJIE0BATEIbHOCTD) BBIMOJIHEHUS pabOThI;

IpaBUiIa TEXHUKU 0€30MaCHOCTH M OXpaHbl TpyJa Mo JaHHOH paboTte (110 HE0OXO0IMMOCTH);

oO1urue npasuia K opopMIEHUIO pabOTHI;

KOHTPOJIbHBIE BOIIPOCHI U 33]JaHMS;

CIIUCOK JIUTEPATYpPHI (110 HEOOXOIUMOCTH).

Coneprxanue 1abopaTtopHbix padboT guxcupyetcs B PI1/] B pa3znene 4 HacTosIel TporpaMMsl.

[Tpu nnanupoBaHuM 1a00PaTOPHBIX PabOT CIEAYET YUUTHIBATH, UTO HApSIAY C BEAYLIEH LENbI0 —
MOJITBEPKIEHUEM TEOPETUUYECKUX MOJIOKEHUN — B X0/1€ BBIINOJIHEHUS 33/1aHUH Y CTYACHTOB (JOPMUPYIOT-
Csl MPaKTUYECKHME YMEHHS U HABBIKM OOpalieHus ¢ 1abopaTOpHBIM 000pYyI0BaHUEM, almapaTrypou u mp.,
KOTOPBIE MOT'YT COCTaBJIATh YacCTh MPOPECCHOHATBHON MPAKTUYECKON MOJArOTOBKH, a TAKXKE HCCIIe0Ba-
TeJIbCKUE yMeHHs (HaOarodarh, CpaBHUBATh, aHAIM3UPOBATh, YCTaHABINBATh 3aBUCHUMOCTH, JENaTh BbI-
BOJIbI ¥ 00OOIIEHUS, CAMOCTOATEIBHO BECTH HCCIIEI0BAHNUS, OQOPMIIATH PE3YIIbTATHI).

CocraB 3aganuii 17151 1a00paTOPHON PabOTHI JOIKEH OBITh CIUTAHUPOBAH C TAKUM PACYETOM, YTO-
OBl 32 OTBEIEHHOE BpPEMSI OHU MOTJIM ObITh Ka4€CTBEHHO BBIITOJHEHBI OOJIBIIMHCTBOM CTYAECHTOB.

HeoOxoauMbpIMU CTPYKTYPHBIMHU 3JI€EMEHTaMHU J1JAO0OpaTOpHON pabOThl, TOMUMO CAMOCTOATEIbHON
JesITeIbHOCTH CTY/ICHTOB, SIBJISIETCS MHCTPYKTaX, MMPOBOJAMMBIN IpenoaBaTeieM, a TaK)Ke OpraHu3anus
00CYX/ICHHSI UTOTOB BBITTOJTHEHHS JTA0OpaTOpPHON paboThl. BIMONHEHHIO TabopaTopHOU pabOThI Tpe-
LIECTBYET MPOBEPKA 3HAHUH CTYIEHTOB — X TEOPETUYECKON TOTOBHOCTHU K BBITIOJHEHUIO 3aaHMSL.

B xone BeinonHeHus 1abopatopHoil paboThl CTY/IEHT TOTOBUT OTYET O padoTe. B otuer 3aHocsTCS
pe3yabTaThl BHITOJHEHHS KaXKJOT0 IMyHKTA 33/1aHus (CXeMbl, AUarpaMMbl (rpaguKu), TaOIUIb], PACUETHI,
OTBETHI Ha BOIIPOCHI MyHKTOB 3a/1aHus, BBIBOABI U T.11.). [IpuMepHbIil 00paszen opopMiieHUs: OTUETa MPHU-
Jaraercs K JaHHOW mporpamme (IPUIIoKEHHE).

3a 10 MUHYT 10 OKOHYAHUS 3aHATHUS MPENOIaBaTENIb MPOBEPSET 00bEM BBHIMIOJTHEHHON Ha 3aHITHH
paboThI U OTMEYAET PE3yNIbTAT B paboyeM KypHale.

OcraBimecs HEBBIITOJHEHHBIMY ITYHKTHI 3a/IaHUS CTYJEHT 00513aH J0/1€1aTh CAaMOCTOSITENBHO.
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[TomMrMO COOCTBEHHO BBIMTOJIHEHUST PAaOOTHI ISl KXKI0W JTaOOpaTOpHON paboTHI MPEeIyCMOTPEHA
MpoLeaypa 3aluThl, B X0A€ KOTOPOW MpenojaBaTesib IPOBOAUT YCTHBIA UM MUCBMEHHBIA OMpPOC CTY-
JICHTOB JJI1 KOHTPOJISI MOHUMAHUS BBIMIOJHEHHBIX UM HU3MEPEHUH, MPaBWIbHOW HWHTEPIpETAMU MOJY-
YEHHBIX PE3YJIbTaTOB U YCBOEHUSI MU OCHOBHBIX TEOPETUUECKHUX U MPAKTHUECKUX 3HAHUI 110 TeMe 3aHs-
THUS.

[Tpu moAroToBKe K 3a4eTy M IK3aMeHY B JIONOJHEHHUE K M3YYCHUIO KOHCIEKTa JIEKIUI U yueo-
HBIX MOCOOWH, HEOOXOUMO TOJIH30BATHCS YUCOHOU JINTEPATYPOi, PEKOMEHJOBAHHON B HACTOSIICH TPO-
rpamMe. [Ipu moAroToBKe K 3aueTy U SK3aMEHY HYKHO M3YUYHUTh TEOPHUIO: OMpEesIeHUs] BCEX MOHATUN U
3aKOHOB /IO COCTOSIHUSI IOHMMAaHMsI MaTepuasa, CaMOCTOSTEIbHO PEIIUTh IO HECKOJIbKY THUIIOBBIX 3a/1au
O KaXI0U TEME.

CamocrositenbHas padota crygaeHToB (CPC) mo IucuuIinHe UrpaeT BaXXHYIO POJib B X0JI€ BCETO
yuyebHoro mporecca. Meroauueckue marepuainbl U pexomenpanuu st odecnedenus CPC rortosTcs
MIPENOIaBaTeNIEM U BBIJAIOTCS CTYICHTY.

10. MNepeyeHb MH(pOPMALMOHHBLIX TEXHONOIMNMU, UCNOSIb3YyEMbIX MPU OcyLlecTBre-
HUM obpasoBaTenbHOro npouecca No AUCLUUMNIIMHE, BKNOYasa nepevyeHb NpPOrpamMmHOro
obecne4vyeHUss U NHPOPMALIMOHHbIX CMIPaBOYHbIX CUCTEM (MPU HEO6XOAMMOCTH)

HpI/I IIPOBCACHHUHN JEKINOHHBIX 3aHITUN npeaycMaTpuBacTCAa MCIIOJIb30BAHUC CUCTEM MYJIbTH-
Meaua.

[Tpu mpoBeAeHNH JIGKIIMOHHBIX U MPAKTUYECKUX 3aHATHH, 1a00paTOPHBIX paboT mpeaycMaTpuBa-
eTCsl HMCIOJb30BaHKe mporpammHoro obecredenuss Microsoft Office: texcroBwiii pemaktop Microsof
Word; snextponnbie Tabiuiel Microsoft Excel; npesenrarmonnsiii pegakrop Microsoft Power Point .

11. OnucaHme matepmanbHO-TeXHM4YECKon 6a3bl, HEOOXoaQUMOMN ANA ocyluecTBne-
HUA oﬁpasoBaTeanoro npouyecca no gucumnniimHe

JleKuMoOHHbIE 3aHATHSA:

Aynuropus, OCHalleHHasl MPE3EHTALMOHHOM MYyJIbTUMEIUIHOW TEXHUKOH (IIPOEKTOp, HSKpaH,
KOMITBIOTEP/HOYTOYK).

TectupoBaHre HAa MPAKTHYECKHX 3aHATHAX TpoBoauTcs B ayautopuu Ne309, ocHamieHHOI
KOMIIBIOTEPaMH.

JlabopaTopHble padoThl 110 JaHHON JUCHMILIMHE MPOBOAATCS B y4eOHbIX JlabopaTopusix «Me-
XaHUKa U MOJIEKyIsipHas ¢uzuka» (ayn. A-214, A-219) u «OnexktpudecTBo U MarHeTusm» (ayn. A-201,
A-217), «Ontuka» (aya. A-215).

JlaGopatopus «MexaHuKd U MOJIEKYJISIPHOHN (PU3UKI» OCHAIIEHA!

1. JlaGopaTopHbIM CTEHJIOM [UIsl NpOBeNEHHUs J1adopaTopHOM paboThl «l3yueHHe MeTolI0B
MIPOBE/ICHUST TIPSMBIX M KOCBEHHBIX HM3MEpPEHHI U 00paOOTKH X PE3yIbTATOBY.

2. JlaGopaTOpHBIM CTEHIOM ISl TpPOBEAEHUS JabopaTopHOil paboTel «M3ydyeHue MeETOHOB
00pabOTKH Pe3ybTaTOB MPSIMBIX MHOTOKPATHBIX H3MEPEHHI.

3. JlaGopaTopHBIM CTEHIOM JJsi NMPOBEACHMs JabopaTopHOil paboTbl «M3yueHwe AMHAMUKU
BpaIaTeIbHOTO JIBHYKSHHS TBEP/IBIX TEI.

4. JIabopaTOpHBIM CTEHJIOM JJIsl TPOBEJCHUs J1abopaTopHOU paboThl «OrmpeneneHue MOMEHTa
WHEPIUHN BPAIIAIOIICHCS CUCTEMBI TEI.

5. JlaGopaTOpHbIM CTEHAOM MJsi MpOBeAEHUs jaboparopHoil paboTsl «l3ydeHue KonebaHUU
MaTeMaTHIECKOTO MasiTHHKA.

6. JJabopaTopHBIM CTEHIOM Ul pOBeneHUs JabopaTopHOi paboTsl «M3yueHue konebanuit Gpu-
3UYECKOTI0 MAsTHUKAY.

7. JJabopaTopHBIM CTEHAOM JUIS MPOBEACHUsS JabopaTOpHOH paboTsl «OmnpeneneHrue MOMEHTa
MHEPLUH KoJeca METOJIOM KOoJeOaH».

8. JlaGopaTOpHBIM CTEHIOM Ui NMpOBeJeHUs JabopaTopHOM paboTel «OmnpenaeneHrne MOMEHTa
MHEepLUH U poBepka TeopeMsl Ll TeiiHepa npu nomommu Tpu@UIsIpHOro NOABECAY.
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9. JIabopaTopHBIM CTEHIOM JIJIsl POBEICHUS TaOopaTOpHOU paboThl «OmpeeieHne MacChl MOJIs
BO3YyXa».

10. JIaGopaTOpHBIM CTEHAOM AJIsi IPOBEACHUS 1abopaTopHoil paboThl «OmpeneeHue OTHOUICHUS
MOJISIPHBIX TEIJIOEMKOCTEH BO3TyXa.

11. JlaGopaTopHBIM CTEHAOM Ui MPOBEACHUS JabopatopHoi pabotel «OmpeneneHue
KO3 pHIIMEHTa BHYTPEHHETO TPEHUS BSI3KOM KUAKOCTH 110 MeToay CTokcay.

12. JlaGopaTOpHBIM CTEHJIOM Ui POBeJeHUs TabopaTopHOH paboTel «OnpeneneHue Kodpuim-
€HTa BHYTPEHHET0 TPEHUs U cpeiHell JUTMHBI CBOOOIHOTrO Mpobera MOJIEKYJl BO3AyXay.

13. JlaGopaTOpHBIM CTEHAOM AJIsi IPOBEACHUS J1abopaTopHOil paboThl «l3ydeHne coOCTBEHHBIX
KoJIe0aHUH CTPYHBI METOJIOM PE30HAHCa.

14. JlaGopaTOpHBIM CTEHIOM JJisi MPOBEICHUS J1abopaTopHO paboThl «OmnpeneneHrne CKOpOCTH
3BYyKa B BO3JlyX€ M OTHOILEHUSI MOJIIPHBIX TEIUIOEMKOCTEH Ul BO3yXa METOAOM CTOSIUMX BOJIHY.

15. JIaGopaTopHBIM CTEHIOM JUIS TPOBENEHUS JIabopaTopHOU paboThl «OmpenerieHue CKOpOCTH
3BYKa B BO3JlyX€ METOJIOM UHTEP(HEPEHLIUI.

16. JlaGopaTtopHBIM CTEHAOM JUIS TpPOBEACHUS JabopaTopHOil paboThl «l3MepeHHre CKOpOCTH
3BYyKa B BO3JlyX€ METOJIOM CJBUTa (ha3».

Jlaboparopus «NeKTpuyecTBa U MarHeTU3M» OCHAIIlCHA!

1. JIaGopaTopHBIM CTEHAOM AJIsi IPOBEACHUs JabopaToOpHOil paboThl «M3ydeHue 3eKTPUIECKOro
COIPOTHUBIICHUSI METOJIOM aMIIEpPMETPa U BOJIBTMETPAY.

2. JIabopaTopHBIM CTEHIIOM [UIS MPOBEACHUS J1abopaTopHOil paboThl «M3ydyeHue 3aBUCHMOCTH
MOIITHOCTH UCTOYHHMKA TOKA OT CONPOTUBJICHUS HATPY3KM».

3. JlaGopaTOpHBIM CTEHJOM /ISl TPOBENEHHsS J1a00paToOpHOW paboThl «IKCIEPHUMEHTAIBHOE
u3ydeHue 00001eHHoro 3aKkoHa OMay.

4. JlaGopaTOpHBIM CTEHAOM JUIsl TPOBEJCHUS JTa0OpaTopHOM paboThl «OmpeneneHne eMKOCTH
KOH/IEHCATOpa MOCPECTBOM OAIITMCTUYECKOTO TalbBaHOMETPay.

5. JlabopaTOopHBIM CTEHJIOM HJisi TIpOBeIeHUs jabopaTopHON paboThl «M3ydeHue MpoIeccoB
3aps/IKK U pa3psAKH KOHAEHCATOPay.

6. JJabopaTopHBIM CTEHJIOM ISl TIPOBENIEHHsI TabopaTOpHOH paboThl «M3ydyeHne XxapaKkTepuCTHK
BaKyyMHOT'O TMOJIa M IPOBEPKA 3aKOHA «TPEX BTOPBIX).

7. JJabopaTopHBIM CTEHJIOM IS IPOBEIEHUS JTabopaTopHOU padoThl «lcciaenoBanue MarHUTHOTO
IOJISL COJIEHOUIaY.

8. JIabopaTopHBIM CTEHIOM I IPOBEACHMSI 1a00paTopHOit paboThl «lccnenoBanne MarHuTHON
MHAYKIUH B XKele3e OallTUCTUYECKHM METOJOM.

9. JlabGopaTOpHBIM CTEHJIOM IS TPOBEICHHS JTaboparopHON paboTel «OTHOIICHWE 3apsjia
3JIEKTPOHA K €r0 Macce METOAOM OTKJIOHEHHS B MAarHUTHOM I10JIE».

10. JlaGopaTOpHBIM CTEHIOM JUTSI IPOBEICHUS JTabopaTopHO paboThl «l3yueHue 3JeKTPOHHOTO
ocruiorpaga.

11. JIaGopaTopHBIM CTEHIOM JJIsl pOBeeHUs JabopaTopHoi padoThl «M3yduenue rpdexra Xon-
Ta.

12. JlaGopaToOpHBIM CTEHJIOM JUIsl TIPOBEICHUsS JIabopaTopHOUW paboThl «CHATHE PE30HAHCHOMN
KPUBOM KOJIeOATEIBHOT0 KOHTYPA U ONpeieNieHHE ero 100pOTHOCTH.

13. JlaGopaTopHBIM CTEHIOM [UIsI TIPOBEIEHHsS JlaboparopHoil paboTel  «l3ydeHue
penakcalMOHHBIX KoJe0aHUi B CXeMe ¢ HEOHOBOI J1aMIIoi».

14. JIaGopaTopHBIM CTEHAOM JUIsl TIPOBEICHUS JTabopaTopHOU paboThl «OmpenerneHue eMKOCTH
KOHJIEHCAaTOpa METO/I0M MEPHOANYECKON 3apSIKUA U Pa3psIIKI».

15. JlaGopaTOopHBIM CTEHIOM JUIsl TIpoBeneHHs JabopatopHOil paboTel «VI3ydeHwe sBICHUS
TEPMO3JIEKTPOHHOM SYMHUCCUU U ONpEIeICHNE pabOThI BBIX0Oa AIEKTPOHAY.

16. JIaGopaTopHBIM CTEHAOM [JIsi MPOBEACHHS J1abopaTopHO paboThl «M3yueHue pe3oHaHca
HaNpsDKCHUH B IOCIIEA0BATEILHOM KOHTYPE.
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17. JlaGopaTOpHBIM CTEHAOM AJISl IPOBEACHUS J1abopaTopHoil paboTsl «OrpeneeHue OTHOLICHUS
3aps/a MEKTPOHA K €r0 MAacCe METOI0M OTKIIOHEHHS B 3JIEKTPHYECKOM IOJIEY.

JIaGoparopust «ONTHKN» OCHAIIIEHA!

1. JlaGopaTOpHBIM CTEHIOM JJsi TNPOBEIACHUS JabopaTopHOH padoTsl «OmpeneneHue UIMHBI
CBETOBOM BOJIHBI C IOMOLIbI0 OUNIpU3Mbl DpeHesi».

2. JlaGopaTOpHBIM CTEHIIOM JJsl MpOBeACHHUs JabopaTopHOW paboThl «OrmpeneneHue UIMHBI
CBETOBOM BOJIHBI € MOMOLIBIO KoJiel] HproToHa».

3. JlaGopaTOpHbIM CTEHJOM JJs TpoBeneHUs JsaboparopHoit pabotel «lcciaenoBanue
3aBHCUMOCTH I10Ka3aTellsl IPEeIOMIICHHUS BO3/lyXa OT JaBJIEHUS C IIOMOIIbI0 nHTephepomerpa Penesn».

4. JlabopaToOpHbIM CTEHJIOM JUIsl IPOBEIeHUs 1abopaTopHOM paboThl «OnpeeseHne AIMHbI CBe-
TOBOM BOJIHBI METOJIOM JU(PPAKLUHU OT OAHOH LIS ».

5. JlaGopaTopHBIM CTEHJIOM [UIsl IPOBEAEHUS JlabopaTopHON paboThl «OnpeseseHue IIUHbI
CBETOBOM BOJIHBI IPU NOMOIIY TU(PAKIIMOHHOHN PEIIETKI».

6. JJabopaTopHBIM CTEHIOM JJIsl IPOBEJCHUS JTa00PaTOpHOM paboThl «VI3yueHre 3aKOHOB OIS~
pU3aLMK CBETaY.

7. JJabopaTOpHBIM CTEHIOM JIJIsl TPOBEICHUsI JlabopaTopHOi padboThl «VccnenoBanue AUCIEpCUn
CTEKJITHHOW TPU3MBI».

8. JJabopaTopHBIM CTEHIOM JIJIsl IPOBEJCHUS J1a00paTOpHOIl paboThl «3yueHne aucrnepcum.

9. JJabopaTopHBIM CTEHIOM JJIs IPOBEIEHUs 1abopaTopHOi paboThl «lccienoBanue TemIoBOro
U3ITYYCHUS.

10. JTaGopaTopHBbIM CTEHJJOM JJIs POBECHUS Ja0opaTopHOil paboThl «3MepeHue BHICOKUX TeM-
nepaTyp ¢ HOMOIIBIO ONITHYECKOTO MAPOMETPA.

11. JlaGopaTOpHBIM CTEHAOM JMJIsi HpPOBEAEHUS JaboparopHOW palboThl «M3yueHHe 3aKOHOB
dboTorddexrar.

12. JTaGopaTopHBbIM CTEHJIOM JJIsl MPOBECHUS Ja0opaTopHOil paboThl «BHemHuit potoappexrs.

13. JITaGopaTopHBIM CTEHIOM JIsI IPOBEICHUS 1a00paTOpHOM paboThl «M3yueHune crekTpa Boao-
ponay.

14. JTaGopaTopHBIM CTEHIOM JJIs IPOBEACHUS TabopaTopHOil paboThl «3ydueHue napameTpon
JIa3€pHOTO U3ITYYEHUS ).

ABTOp K.II.H., IOLIEHT gf'-' 5 A.A. BreikoB

3aB. kadeapoii K.T.H., JOIEHT M - T.B. IlIupokux

3ag. kadenpoit SIMC

K.T.H, IOLCHT B.B. PoxkosB

ITporpamma ooOpena Ha 3aceganuu kadenpsl pusuku or 29.08.2016 rona, mpotokomn Ne 1.
[Tporpamma cormnacoBana Ha 3acenannu kadenpsr IMC ot 07.09.2016 roma, mporokon Ne 1.
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