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OI'VIABJIEHHUE

Lenu 1 3a7a4i OCBOCHUS TUCHUILTAHBI
Mecto nucuumuinael B cTpykrype OOI1L

Komnerenuuu obyyaromierocs, GopMUpyeMble B pe3yibTaTe OCBOCHUS AMC-
UITUHBL «DU3UKay» U IepeueHb IIAaHUPYEMBIX PE3yJIbTaTOB 00YUYCHHUs
CrpykTypa 1 coaep:kaHue JucUUIIMHbl « Du3nkar»

O6p330BaTeJ'IBHBIe TE€XHOJIOTHH

OrneHouHbIE CPECTBA IS TEKYIIETO KOHTPOJIS yCIIEBAEMOCTH, MMPOMEXKYTOY-
HOHM aTTecTallMy 10 UTOTaM OCBOCHHUS JAWCIMIUIMHBI M Y4€OHO-METOANYECKOe
o0ecrieyeHne CaMoOCTOSTENIbHOW PabOThI CTYICHTOB

YueOHo-MeToquuecKoe U HHPOPMAIIMOHHOE 00ecIieueHHe TUCIUIUTNHBI «Du-
3UKa»

MarepuanbHO-TeXHUYECKOe 00eCTIeYeHNE TUCIUTLTHHEI
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1. IEJIM U 3AJTAYU OCBOEHU A JUCHUITJIMHBI

Lenb kypca «Pusnka»: GOpMUPOBAHHE MPEICTABICHUM, MOHATHA, 3HaHUN O (PyHAaMEHTATbHBIX

3aKOHaX KJIACCMYECKOW U COBPEMEHHOM (PM3UKU U HAaBBIKOB MIPUMEHEHHS B MPO(PECCHOHATBHOM esATeNb-
HOCTH (PM3UYECKUX METOAOB M3MEPEHHUH U HCCIEAOBAHUM, MO3BOJIIONINX OBJIAAECTh TPEOOBAHUSAM ClIe-
nyromux kommerenuii: OITK-2.

3a/1ayy: - U3y4EHHUE 3aKOHOB MEXaHUKH, TEPMOAUHAMMKH, dJIEKTPOMArHeTu3Ma, ONTUKU U aTOM-
HOH (U3HKY;

- OBJIQJICHUE METOJIaMH JJa0OpaTOPHBIX UCCIIEIOBaHUIA;

- BBIpabOTKa YMEHMH 110 IPUMEHEHHIO 3aKOHOB (DU3HUKH B TEXHUKE.

2. MECTO JUCIUIIJINHBI B CTPYKTYPE OOII

®wusuka BxoauT B 6a3oByto yacte b1 B cTpykrype OOIL. s n3ydenus kypca Gpusnku B By3e
CTYACHT JIOJDKEH 3HATh OCHOBBI aJireOpbl, TEOMETPHH M TPUTOHOMETPUH, 3HATh (HOPMYITUPOBKU OC-
HOBHBIX (DM3MUYECKUX 3aKOHOB, YMETh NPOU3BOANTH MATEMATUUYECKHE BBHIKIIAJKH NPU peIIeHUH (PU3H-
YEeCKHX 3a/1a4 U ObITh KOMIIETEHTHBIM B O0JIACTH YTCHUS M MOCTPOSHUS IpauKoB (PU3HMUECKUX TPO-
neccoB. llpeamecTByromMMy JUCHMIUIMHAMHM, Ha KOTOpbIX Oasupyercs «®dusuka», SBISIOTCA:
HIKOJIBbHBIN Kypc (U3MKKU M MaTeMaTUKH, BBICIIAs MaTeMaTHKa, BekTopHas anredpa. Kypc «DPusuka»
ABJIsieTCsA 0a30BBIM JJIs1 BCEX HAIPABJICHUN TEXHUUECKOTo 00pa30BaHuUsl, OH MO3BOJISET CTYIEHTaM I10-
Jy4YUTh YIiIyOJeHHbIE 3HAaHUS OCHOBHBIX (PM3UYECKUX SBICHUH, (PyHIaMEHTaIbHBIX 3aKOHOB KJIaCCHU-
YECKOH M COBPEMEHHOHN (PM3UKU M HABBIKH JUISI YCIIEITHON PO eCCHOHATBHOMN e TeIbHOCTH U (MITN)
IPOIOIDKEHHUS TPO(ECCHOHANBHOTO 00pa3oBaHMsl B Marucrparype. Peammzanust QUCHMIUIMHBI BO3-
MO’KHA C IPUMEHEHUEM JIMCTAaHIIMOHHBIX 00pa30BaTeNbHbBIX TEXHOJIOT UM

2.1. Conep:kaTeIbHO-JIOTHYECKUE CBSI3H TUCHUIIUHBI «DU3NKa)

Conepx(aTeano-noqueCKHe CBA3HU

KOI[I)I 1 Ha3BaHHUC y‘~I€6HBIX JUCHUITIIINH

Ha KOTOpBIE OMHUPAETCS COAepKa-
HUE JIaHHOM y4eOHOM TuCIuIuIn-
HBI

b1.5.10 Maremaruka b1.B.O2 Teopernueckas MEXaHHKa
b1.b5.19 T'maporazonuHamuka
b1.b.20 Texaudeckas TepMOTHHAMUKA

AJIL KOTOPBIX COACPIKAHUC JTaHHOM yqe6H0171 JAUCIIH-
IIJIMHBI BBICTYIIACT 0H0p0171

Kox nucnu-
TJTUHBI (MO-
JUyJIST)

2
3!
N
=

3. KOMIIETEHIIUA OBYYAIOUIETI'OCsl, ®POPMUPYEMBIE B PE3YJIBTATE
OCBOEHUA INCHAIIJINHBI ®PU3UKA U IIEPEYEHD ITVIAHUPYEMBbBIX
PE3YJBTATOB OBYUEHUSA
BhImycKHUK 10 HalpaBJICHUIO TOATOTOBKHU « TeruiosHepreTHKa M TEIUIOTEXHUKA ¢ KBaMH(UKanuein
«bakayiaBp» JIOJDKEH 00J1a/1aTh CJICTYOIIUMH KOMICTCHITUSMH
CIOCOOHOCTh K HCIOJB30BAHHUIO OCHOBHBIX 3aKOHOB €CTECTBEHHOHAYYHBIX IHCHUIUIMH B Mpodeccro-
HaybHOM AestenbHocTH (OITK-2)

O)I(I/I,Z[aCMLIC PE3YJIbTAThl OCBOCHUA JUCHUIIIIMHBI CBECACHLI B TaGJII/ILIy 3.1.



Ta6muma 3.1 — [lepedenb KOMIETEHITUH

Hnnexc B pe3yabTaTte u3yuyeHust y4eOHOH M CHUNITUHBI
KOMIIeTeH-

i 3HaTh YMmeth Baaners
OCHOBHBIC (DyH- | HOHUMATh (DPU3MYECKUE SBICHHSA, | METONAMU NPOBEACHUS (uU3H-
JTAMEHTAJIbHBIC KOTOpBIE JIEKAaT B OCHOBE Pa0OTHI | YECKUX U3MEPEHHH, METOJaMHU
3aKOHBEI  KJIACCH- | MALIUH, YCTPOMCTB, TEXHOIOTHH; | 0OpabOTKM, aHamu3a ¥ Hpea-
yeckoll M KBaH- | BPWACTSTH KOHKDETHOC (u3Hue- | CTAaBICHHs Pe3ylbTaToB (usu-

o CKO€ COZEp)KaHHE B NMPHUKIAAHBIX | YECKOTO JKCIEPUMEHTa, pe-
TOBOH  (DM3HKH, JCpAa PHKIAR p » P
OIIK-2 3ajadax CBoeH Oynymied Jes- | MIeHHS Ka4eCTBEHHBIX U KOJIH-

UX MareMaruye-
CKMH armapar.

TENBHOCTH, TPUMEHATh (HU3UYC-
CKHE€ 3aKOHBI ISl COBEPIICHCTBO-
BaHUS YCTPOWCTB, MEXaHH3MOB,
TEXHOJIOTHH C LEIbI0 MOBBIIICHUS
WX TIPOU3BOIAUTEIHFHOCTH, CHIDKE-
HHS dHEprosarpar.

YECTBCHHBIX 3a]lady, BO3HHKa-
IOMAUX B TpodecCHOHATBHON
JESITeTIbHOCTH, C TPUMCHECHU-
€M COOTBETCTBYIOIIUX MaTe-
MaTHYECKHX METOJIOB

4. CTPYKTYPA U COAEPKAHUE JUCIHHUIIJIMHbI ®U3UKA
O61mas TpyA0eMKOCTh AUCHUILIINHBI cocTaBiseT 11 3aueTHbix enunuil, 396 yacos.

Ta6numa 4.1 — Tpy10eMKOCTh TUCITUTIIIMHBI

| ey vt |CrC | e | 1000 (T LG e |2
TecTalusA
1 70 38 30 18 22 3ayeT 108
OYHas 2 70 83 32 18 20 27 - DK3aMeH 180
3 50 31 24 12 14 27 - 5K3aMeH 108
Hroro 190 152 86 48 56 54 396
1 18 50 12 6 4 - 3auet 108
3a04Hast 2 20 115 6 4 8 + 9- sKk3ameH 144
3 8 127 - 8 8 + 9- sKk3ameH 144
Hroro 52 322 18 18 16 22 396

Copeprkanve TUCUMILTMHBI (MOYJIs), CTPYKTYPUPOBAHHOE M0 TeMaM (paszeniam)
C YKa3aHHEM OTBEJCHHOIO Ha HUX KOJMYECTBA aKaJeMHUECKUX WM aCTPOHOMHUECKHUX

4acoOB M BUJIOB YUEOHBIX 3aHATHH IS CTYJACHTOB OYHOU (opMbI OOyUYEHUSI CBEIACHO B

Tabnuiy 4.2, 3204”0l (PopMbI 00yUeHHUs CBEICHO B Tabmwmiry 4.3




Tabnuma 4.2 — CTpyKTypa AUCUUIIINHBI AJIs1 CTYJIEHTOB O4YHOM POpMBbI 00y4deHuUs

Bunsi yueoHoii padoThl,

Bruiwyas CPC u Ttpyno-

eMKOCTb (B yacax)

dopmMma:

-TeKyIero KoH-
TPOJIA ycleBa-
emoctu, CPC;

Pa3nen nucuuniaMHbl (MOAYJIsl), TeMbI pazaena E =
| o
- = g g -MPOMEKYTOYHOM
s| 2| ® 3 =
3 2 > 2 3 aTTecTaluu
(=3
a = S § (mo cemecTt-
=
=l = pam) KPC
1 cemecTp
Paszoenl: Mexanunka
1 Tema 1.1 Beenenue.Kunemaruka. Mexaundeckoe 6 2 Texymuii KoH-
JBIDKEHHUE TPOJIb: OIIPOC
Texkymuii KOH-
2 Tema 1.2 JlunamMuKa IOCTYNATEIBHOTO JABHXCHUS | [ 2 Y
TPOJIb: OIIPOC
3 | Tema 1.3 Paora u sHeprust 7 | 2 Texympuii kon-
TPOJIb: OIIPOC
4 | Tema 1.4 Mexanuka TBeporo Tena 9 | 2 TexympuH xon-
TPOJIb: OIIPOC
5 Tema 1.5 Mexanuka u aedopmanus TBEpAOro . 2 TeKymuii KoH-
tena TPOJIB: OIIPOC
5 Tema 1.6 Tarorenue. DIeMEeHTbl TEOPUU TOJIS 6 2 Texyrmii KOH-
TATOTCHU TPOJIb: OIIPOC
; Tema 1.7 DneMeHTBI CHIENUAIBLHOM TEOPHU OTHO- 6 2 Texymmwmii KoH-
CUTEIBHOCTU TPOJIB: OTPOC
8 Tema 1.8 Mexanudeckue kojaeOaHus 7 2 Texymit kon-
TPOJIb: OIIPOC
9 | Tema 1.9 Vpyrue BonHSL. 7 2 Texywuii koH-
TpPOJIb: OIIPOC
Pa3zoen 2 MonekynspHas Gusnka
10 Tema 2.1 MonekynspHO- KHHETHUYECKAsT TEOPHA . ) TeKymmii KoH-
HeaIbHBIX ra30B TPOJIB: OTIPOC
11 | Tema 2.2 SIBneHus nepeHoca. g | 2 Texymuii koH-
TPOJIB: OIIPOC
12 | Tema 2.3 OCHOBBI TEPMOANHAMUKH. g8 | 2 Texymuii kon-

TPOJIb: OIPOC




Tema 2.4 KpyroBble IpoIecchl M TEIUIOBEIC JIBH-

Texkymuii KoH-

13 6 2 2 4
raTenu TPOJIb: OIPOC
14 | Tema 2.5 PeasnbHble rassl 6 2 1 4 Texymid kou-
TPOJIb: OIPOC
15 | Tema 2.6 TBepusie Tena 7 2 1 4 Texymmi xoH-
TPOJIb: OIPOC
16 | IIpomexxyTouHas aTTecTalus - - - - 3auer
Hroro 1 cemecTp 108 | 30 |18 22 38
2 cemecTp
Pa3zoen 3 DnekTpudecTBO U MarHeTU3M
Texkymnii KOH-
17 | Tema 3.1 DnekTpocTaTHUECKOE TIOJE. 9 2 1 6 i
TPOJIb: ONPOC
Te i1 KOH-
18 | Tema 3.2 Teopema I'aycca u e€ npumeHeHwHE 9 2 1 6 KT KOH
TPOJIb: ONPOC
Tek 11 KOH-
19 | Tema 3.3 IloTeHnMaN 3MEKTPUIECKOTO TIOIIS 9 2 1 6 yHMIfI R
TPOJIb: OIPOC
o0 | Tema 3.4 BewecTBo B 9J€KTPUYECKOM I10JIe 9 | 2 1 | 6 Texympit kor-
TPOJIB: ONPOC
21 | Tema 3.5 DneKTPOEMKOCTb. DHEPrusi 1. MOJIs g8 | 2 1 | 5 Texympii kon-
TPOJIB: ONPOC
29 | Tema 3.6 T1oCTOSIHHBII 2JIEKTPHYECKHUI TOK. 11 | 2 2 3 4 Texymuit kon-
TPOJIb: ONPOC
23 | Tema 3.7 PaGora 1 MOLIHOCTb [IOCTOSIHHOTO TOKa | 1) 2 2 1 5 Texymuii KOH-
TPOJIB: ONPOC
o4 | Tema 3.8 MarnuTHo€ moJ1E. 10 | 2 ) 1 5 Texymuii koH-
TPOJIB: OTPOC
Tema 3.9 Cuna Ammepa. [IpoBogHHMK C TOKOM B T i .
25 | marHuTHOM MIOJTE 10| 2 2 1 > Frymm on
TPOJIB: ONPOC
265 | Tema 3.10 BewecTBo B MArHUTHOM HIOJIE 10 | 2 2 1 5 Texymuit KoH-
TPOJIB: ONPOC
Tema 3.11. SIBneHns >IEKTPOMAarHUTHON HWHIYK- T i ;
27 | o 3 5 L g eKyIHii KOH
TPOJIB: ONPOC
og | Tema 3.12 IlepeMeHHBIIT 2JIEKTPHYECKHIT TOK 10 | 2 2 1 5 Texymuit kou-
TPOJIb: ONPOC
o9 | Tema 3.13. R,C u L B nernu nepeMeHHOro ToKa 11 2 2 2 5 Texymwmii KoH-

TPOJIb: OIPOC




30 | Tema 3.14 DnexTpoMarHuTHEIE KOJIEOaHUS. 11 2 2 2 5 Texymuii kKoH-
TPOJIB: OTIPOC
31 | Tema 3.15. Teopus Makcsenna 8 2 1 5 Texymmit KoH-
TPOJIB: OIPOC
32 | Tema 3.16 DneKTpOMarHUTHBIE BOJIHBI. 10 2 2 1 |5 Texymmii KoH-
TPOJIB: OIPOC
33 | [IpomexxyTOYHAS aTTECTAIUS 27 - - - 27- 3K3aMeH
HUroro 2 cemectp 180 | 32 |18 20 | 83 27
3 cemecTp
Pa3zoen 4 Ontuka u Gusuka atoma
34 Tema 4.1 DnekTpoMarHuTHAs TEOPHSI CBETA 8 2 2 1 2 Texyumii KOH-
TPOJIb: OIIPOC
35 Tema 4.2 BonHOBBIE CBOWCTBa CBETa 8 2 2 1 2 Texymnii kon-
TPOJIb: OIIPOC
36 Tema 4.3 TemnoBoe usIydeHue 8 2 2 2 2 Texyumit KoH-
TPOJIB: OTMIPOC
37 Tema 4.4 KanToBasi TeOpHsl CBETA. 8 2 4 2 2 Texymmit KoH-
TPOJIb: OTIPOC
38 Tema 4.5 DneMeHTbI KBAHTOBOI MEXaHUKU 2 1 2 Texymmii KOH-
TPOJIb: OIPOC
39 Tema 4.6 3aK0oHBI ABMKEHHUSI MUKPOYACTHII. 7 2 ; 1 2 Texymnii KOH-
TPOJIB: OIIPOC
40 Tewma 4.7 UznyueHne aTroma BOIOpoIa 2 1 2 Texymuii KOH-
TPOJIb: OIIPOC
T 4.8 0 - .
i Mzra CrpoeHue 3MeKTPOHHBIX 000JI0UEK aTo 7 ) ) . , Texymmuii koH-
i TPOJIB: OIPOC
42 Tema 4.9 ®usuxka spa 7 2 1 2 Texymuii KOH-
TPOJIb: OMPOC
43 Tema 4.10 DiieMeHTapHbIC YaCTHIIBI 4 2 1 2 Texymuii KoH-
TPOJIb: OIIPOC
44 Tewma 4.11 3onHas Teopus TBEPABIX Tel 6 2 2 1 2 Texymmit KoH-
TPOJIB: OIIPOC
45 Tema 4.12 KBaHTOBasI ONTHKA 6 2 1 2 Texymuii KOH-
TPOJIb: OIIPOC
46 [IpomexyTodHas aTTeCTaIus 27 - - - 27- 5K3aMeH
Hroro 3 cemectp 108 | 24 |12 14 | 31 27




UTOIro

396

86 |48 56 | 152

54

Tabnuua 4.3. CTpyKTypa JUCHUIUIMHBI ISl CTYJIEHTOB 3a04HOM (DOpMBI 00yUeHUs

Bunsi yueoHoii padoThl,

pkiiouasi CPC u tpyno-
€MKOCTh (B Yacax)

Dopma:

-TeKylero KoH-

= TpoJis ycneBa-
\i ;& Pa3znen nucuumiuHbl (MOayJisi), TEMbI pa3- = - emoctu, CPC;
2 3 nena E| £
= ) "
o = = E o MPOMEKYTOYHOI
S g 5 3 - aTrrecTauuu
M ) s = Q
= S = (mo cemecT-
(=%
=l = pam) KPC
Paszoenl: Mexanunka
1 1 Tema 1.1 Beenenue.Kunemaruka. Mexanuye- 5 1 5 Tekymuii KoH-
CKO€ JIBIKCHUE TPOJIb: ONPOC
) 1 Tema 1.2 JIluHaMuKa MOCTYNATEILHOTO JIBH- 6 6 Texkymuii KoH-
KEHUS TPOJIb. ONPOC
3 | 1 | Tema 1.3 PaGora u sHeprus 7 7 Texymput xon-
TPOJIB: OIIPOC
4 | 1 | Tema 1.4 Mexanuka TBEpJOTO Tena 8 S 5 Texympuii kon-
TPOJIB: OIIPOC
Tema 1.5 Mexanuka u aedopmariys TBEpAOro Texymmwmii KoH-
5 11 Tena 8 8
TPOJIb: ONIPOC
Tema 1.6 Tsarorenue. DIIEMEHTHI TEOPUH TeKymmii KOH-
6 1| mons tarorenns 6 6 TPOJB: OTPOC
Tema 1.7 DneMeHTH! cHENUAIbHON TEOPUU Texyrmii KOH-
7 1 6 6
OTHOCUTENBHOCTH TPOJIB: OMPOC
8 | 12 | Tema 1.8 Mexanuueckue KoneGaHus 9 1| 9 1 |5 Texymmid KoH-
TPOJIB: OIIPOC
9 1 | Tema 1.9 Ynpyrue BOIHBL 7 7 Texymuit Kou-
TPOJIb: OIIPOC
Paszoen 2 MonexynspHas pusnka
Tema 2.1 MonexkynsipHO- KHHETHYECKast TEO- Texymwmii KOH-
10 | 1.2 pYst WIeaTbHBIX Ta30B 8 1 1 6 TPOITB: OTIPOC
11 | 1 | Tema 2.2 SlBnenus nepenoca. g8 | 1 | 2 5 Texymuii kon-
TPOJIb: OTIPOC
12 | 1,2 | Tema 2.3 OCHOBBI TEPMOIMHAMHUKH. 7 1 1 5 Texymit kon-
TPOJIb: OTIPOC




Tema 2.4 KpyroBble Npolecchl M TEIUIOBBIE

Texymuii KoH-

13 | 1.2 7
ABUTATCITH TPOJIb: OIPOC
14 |1 Tema 2.5 PeasnbHble Tasbl 6 Texymid kou-
TPOJIb: OIIPOC
15 | 1 | Tema 2.6 Teepasle Tena 6 Texymi kon-
TPOJIb: OIIPOC
16 [IpomeskyTouHas aTTecTaus 4 4-3auer
Pazoen 3 DMeKTpUIECTBO M MarHETHU3M
Texkymnii KOH-
17 | 1,2 | Tema 3.1 DnekTpocTaTuyeckoe moJe. 8 Y
TPOJIb: OIIPOC
Texkymuii KOH-
18 | 1,2 | Tema 3.2 Teopema ["aycca u e€ nmpumeHeHHE 9 i
TPOJIb: ONPOC
Texymuii KoH-
19 | 1,2 | Tema 3.3 [loTeHman 3J1eKTPUIECKOTO OIS 9 T _
TPOJIb. ONPOC
20 | 1,2 | Tema 3.4 BemiecTBo B 3MEKTPHICCKOM TOITE 9 Texymuii kon-
TPOJIb: OTIPOC
21 | 12 | Tema 3.5 DnekrpoeMkocTh. DHEprus o o | g Texymuii kon-
' TPOJIBb: OIPOC
22 | 12 | Tema 3.6 [locTOAHHBII dIEKTPHUECKHI TOK. 9 Texymuit kon-
TPOJIb: OTIPOC
Tema 3.7 Pabora ¥ MOIIHOCTH IOCTOSHHOI'O TeKyLmii KOH-
23 | 1.2 | oxa 9
TPOJIb: ONIPOC
24 | 12 | Tema 3.8 MaruutHoe 1ose. 9 Texymit kon-
TPOJIb: ONIPOC
Tema 3.9 Cuna Amnepa. IIpoBoHHK ¢ TOKOM TeKymmii KoH-
25 | 1.2 | g varaurHOM nOTIE 9 TPOITB: OMPOC
265 | 1.2 | Tema 3.10 BemmecTBo B MarHUTHOM M0JIe 9 TexympuH xon-
TPOJIb: OIPOC
Tema 3.11. fBieHus 3IIEKTPOMArHUTHOW WH- Texyuwuii KOH-
27 | 1.2 | pviemm 8
AYKIL TPOJIb: OIPOC
28 | 12 | Tema 3.12 IlepemeHHblit 2JIeKTPHYECKHUIT TOK 8 Texymit kon-
TPOJIb: OTIPOC
Tema 3.13. R,C u L B enu nepemMeHHOTO TO- T y _
20|12 |, 8 eKyIInii KOH
TPOJIb: OTIPOC
30 | 1.2 | Tema 3.14 DnekTpoMarHuTHBIE KOJEOAHHUS. 8 Texymui xon-

TPOJIb: OIPOC




31 | 12 | Tema 3.15. Teopus Maxkcaenna 8 ) Texymnii koH-
' TPOJIb: OTIPOC
32 | 12 | Tema 3.16 DneKTpoMarHUTHBIE BOJIHBI. 6 6 Texymuit KoH-
’ TPOJIB: OIPOC
33 | 1,2 | IIpoMexyTo4HAs aTTECTAIHS 9 - - - 9- 3K3aMeH
Pazoen 4 Ontruka n Gpusnka atoma
34 | 23 | Tema 4.1 DneKTpOMarHuTHas TEOPHs CBETA 10 10 Texymuit KoH-
, TPOJIb: OTIPOC
35 | 2.3 | Tema 4.2 BosnHoBble cBOMCTBA CBETA 13 1 2 1 9 Texymui KoH-
, TPOJIB: OIPOC
36 | 23 | Tema 4.3 TeruioBoe u3ityueHue 13 | 1 ) 1 9 Texymmuii koH-
’ TPOJIB: OIIPOC
37 | 2.3 | Tema 4.4 KautoBas Teopus CBeTa. 13|15 | 9 Texywmii KoH-
’ TPOJIB: OIPOC
38 | 2.3 | Tema 4.5 DneMeHTHI KBAHTOBOM MEXaHUKH 11 11 Texkymuit KoH-
’ TPOJIb: OTIPOC
39 | 23 | Tema 4.6 3akoHbI JBHKEHHS MUKPOYACTHI. 10 . 10 Texymuii KoH-
, TPOJIb: OTIPOC
40 | 2.3 | Tema 4.7 Mznydenne aTomMa BOZOpoaa 12 5 1 9 Texymnii kon-
, TPOJIb: OIPOC
Tema 4.8 CtpoeHre dIEKTPOHHBIX 000JI0UEK T i -
41 123 | aromos 1 1 - 1 9 CHYHIMI KOH
i TPOJIb: OTIPOC
42 | 23 | Tema 4.9 ®usuka sapa 12 1 11 Texymnii xon-
’ TPOJIB: OIPOC
43 | 23 | Tema 4.10 DnemenTapHble YaCTUIIBI 11 11 Texymmii koH-
’ TPOJIb: OTIPOC
44 | 2.3 | Tema 4.11 3onnas Teopust TBEPABIX TEN 12 2 10 Texymmii kOH-
, TPOJIb: OIPOC
45 | 2.3 | Tema 4.12 KpanroBas onTuka 11 11 Texymnii xoH-
’ TPOJIB: OIPOC
46 | 2,3 | [IpomexxyTouHas aTTecTaLus 9 - - - 9- sKx3ameH
HUTOIo 396 | 18 |18 16 | 322 22

10



4.4, MaTpuna (popMUpyeMbIX TUCHUILIHHONA KOMIeTeH NI

Komnerennuu (BMecto uudp — mudp u
HoMep komneTrennnu u3 ®IrocC BO)

+
Pa3zpen nucuuniinHbl (MOAYJIs1), TeMbI pa3zaesia OllK.2 OBIEE KOTHHECTRO
KOMIIETCHIUI
1 Tema 1.1 Beenenue.KunemaTtuka. MexaHuueckoe IBIDKe- + 1
' HHUE
2. | Tema 1.2 lnHaMuKa MOCTYMATEILHOTO JIBUXKCHUS + 1
3. | Tema 1.3 PaboTa 1 sHeprus + 1
4. | Tema 1.4 Mexanuka TBEpAOro TENIa + 1
5. | Tema 1.5 Mexanuka u aedpopmaiyst TBEpAOIO Tejia + 1
Tema 1.6 Tsarorenue. DIeMEHTbl TEOPUH TOJIS TIArOTE-
6. | qus + 1
Tema 1.7 DneMeHTHI CIIEUAIEHON TEOPUHA OTHOCHUTEIHHO-
[y + 1
g. | Tema 1.8 Mexannueckue KoneOanus + 1
9. | Tema 1.9 Ynpyrue BomHBI. + 1
Tema 2.1 MonexynspHO- KHHETHYECKAsE TCOPHSI UICATbHBIX
10. | ra308 + 1
11. | Tema 2.2 SIBnenus nepenoca. + 1
12. | Tema 2.3 OCHOBBI TEPMOIMHAMUKH. + 1
13. | Tema 2.4 KpyroBele mpoLecchl U TEIIOBLIE IBUIaTeIN + 1
14. | Tema 2.5 PeanbHble rassl + 1
15. | Tema 2.6 Tepasle Tena + 1
16. | Tema 3.1 DnekTpocTaTUYECKOE TOJIE. + 1
17. | Tema 3.2 Teopema ['aycca u e€ npuMeHeHHEe + 1
18. | Tema 3.3 [loTeHIMAN HIIEKTPUIECKOTO OIS + 1
19. | Tema 3.4 BemecTBo B 3JIEKTPHYECKOM I10JIE + 1
20. | Tema 3.5 DnekTpoeMKOCTb. DHEPIHs dJ1. OIS + 1
21. | Tema 3.6 ITocTOSIHHBIH 271€KTPUYIECKHIA TOK. + 1
2o | Tema 3.7 PaGoTra u MOLIHOCTb IOCTOSHHOTO TOKA + 1
23. | Tema 3.8 MaruuTHOE nose. + 1
Tema 3.9 Cuna Ammiepa. IIpoBOIHUK C TOKOM B MarHUTHOM
24, + 1

IIoJIe
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o5 | Tema 3.10 BemecTBo B MarHUTHOM 1oJI€e + 1
26. | Tema 3.11. SIBnenus 31eKTPOMAarHUTHON HHAYKLMU + 1
27| Tema 3.12 IlepemMeHHBIN 371eKTpUYECKUI TOK + 1
og. | Tema 3.13. R,C u L B 1ienu nepeMeHHOro Toka + 1
o9 | Tema 3.14 DnekTpoMarHuTHEIE KOJCOAHMS. + 1
30. | Tema 3.15. Teopus Maxkcaena + 1
31. | Tema 3.16 DneKTpoMarHUTHbIE BOJIHBIL. + 1
32. | Tema 4.1 DnekTpoMarHuTHas TEOPHUs CBETA + 1
33. | Tema 4.2 BonHOBBIE CBOMCTBA CBETA + 1
34. | Tema 4.3 TemnoBoe usnyueHue + 1
35. | Tema 4.4 KsantoBas Teopusi CBETa. + 1
36. | Tema 4.5 DneMeHTBI KBAHTOBOK MEXaHUKU + 1
37. | Tema 4.6 3akoHbI BUKEHUS MUKPOYACTHII. + 1
38. | Tema 4.7 Uzy4enne atoma Bogopoza + 1
39. | Tema 4.8 CrpoeHue 31eKTPOHHBIX 000I0YEK aTOMOB. + 1
40. | Tema 4.9 ®usuka saapa + 1
41. | Tema 4.10 DnemeHTapHbIE YaCTHIIBI + 1
42. | Tema 4.11 30oHHas TeOpuUst TBEPABIX TEJI + 1
43. | Tema 4.12 KpantoBas onruka + 1
HUTOI'oO 43

4.5. Conep:kaHue pa3aejioB IMCHUILIMHBI

Tema nexkuui Conepxanue
1 2 3
Pasznen 1. Mexanuka
Benenue OnemeHTsl KnHeMaTuku. Cucrema orcuera. Tpaexropus. BekTop nepemerne-
1 Kunemaruka. | HUs. CKOpOCTb, yCKOPEHUE U €ro cocrasisomue. Kuaemarnka paBHOYyCKO-
MexaHndyeckoe | PEHHOTO ABMKEHUS. YTIIOBask CKOPOCTh U ycKopeHue. Knnemarnka Bpama-
JIBUXCHUE. TCJIIBHOT'O ABUXCHUS.

JvnHamuka mno-
2 | cTymaTenbHOTo
JIBUKEHUS

3akonbl Hetorona. Cuna. Cunsl TpeHus. Miynbc. 3aKOH COXpaHEHHsI UMITYJIb-
ca. LlenTp mMacc. YpaBHeHue Melepckoro.

12



PaGora u

Oneprus. Pabora. MomtHocTs. Kunetnueckasi 1 noTeHIMadbHas SHEPrUu. 3a-

3
SHEPrusl. KOH COXpaHEHUs SHepruu. Y aap abCONIOTHO yNPYTUX U HEYNPYTUX TEJl.

4 Mexanuka MowmenTt nnepuuu. Teopema llTelinepa. MOMEHT cuJibl. 3aKOH JUHAMUKH
TBEPJIOTO TeJa. | BpallaTelbHOro ABKeHus. Kunetuueckas sHeprusi BpalaTeabHOro JBUKEHUS
MexaHuka u MoMeHT uMITyJIbCca B 3aKOH ero coxpanenus. CBoboaubIie ocu. ['mpockor. Jle-

5 | nepopmarnms dbopmarus TBEpIOTO Tena. 3akoH ['yka.

TBEPJOTO Tela
Tsarorenue. 3akonbl Kennepa. 3akoH BcemupHOro tarorenusi. Cuma Tsokectd U Bec. Hese-

6 DJIEMEHTHI coMocTb. [Tosie TATOTeHUs ¥ ero HaNpPsHKeHHOCTh. PaboTa 1 MOTeHIIHAT B 1TOJIE
TEOPHH MO taroteHusi. Kocmuueckue ckopoctu. Hemnepuuanbusie cucteMsl orcuera. Cu-
TATOTCHUSL. JIbI UHEPLIUH.

DJIEMEHTHI [TpeoOpazoBanus ["anunes. MexaHnuecKuid MPUHIIAIT OTHOCUTENBbHOCTH. [Ipe-

v CIIeLIMaIbHON obpa3zoBanus Jlopenna. Cinencteus u3 nmpeodpazopanuii Jlopenma. Matepsain
TEOpUHU OTHO- | MeXay coObITHsME. CokpaleHre pa3MepoB Tein. OCHOBHOM 3aKOH PeNsTUBUCT-
CUTEJIbHOCTH CKOM JUHAMUKH MaTepUATbHON TOUKH. 3aKOH B3aUMOCBSI3M MACChl U SHEPTHUHU
Mexanunye- ["apmoHnueckue KouebaHus U UX XapaKTEepUCTUKU. |'apMOHNYECKUN OCIMILIIA-

8 | ckue koneba- | Top. [IpyxuHHBIN, GU3NYECKUN 1 MaTEMaTUYECKUI MasITHUKU. 3aTyXalolue
HUS KOJIeOaHusI.

[TpononpHBIE U NIONIEPEUHBIE BOIHBI. Y paBHEHUE IUIOCKOM Oeryieil BOJIHBI.
9 | Ympyrne Bol- | goynopoe ucio. HuddepennnansHoe ypaBHeHHE BoJIHBL. Pa3oBasi U rpyImo-
HBI Bast ckopocTu. Dpdexr Jomnepa.
Paznen 2. MonexynsipHas pusuka
MonekynapHo- | OnbITHBIE 3aKOHBI HI€ANIBHOTO ra3a. Y paBHeHnue Kinalinepona-Menpaeneesa.

10 | kuHeTHUECKas OcHOBHOE ypaBHEHHE KHHETHUECKON TeopuH razoB. Pacnpenenenue Maxkcsen-
TEeOopHs ujae- Jla MOJIEKYJI Ta3a 1o ckopoctsMm.. bapomerpuueckast popmyna.. Pactipenenenue
aJbHBIX Ta30B | bonblMana.

Cpennsist IrMHA CBOOOTHOTO MpoOera MoJIeKyJI U Cpe/IHee YHUCIIO0 CTOTKHOBE-

11 SIBnenns ne- HUU. SIBJIEHNS IEpEHOCa B TEPMOIMHAMUYECKUX HEPABHOBECHBIX IIPOLIECCAX.
peHoca. YpaBHEHUS: TEIIONPOBOJHOCTH, BsA3KoCTH, 1 Py3un. KordduimenTs! nepe-

Hoca. BakyyMm ¥ METO/IbI €0 TIOJTy4YEeHHS.

12 OcHoOBBI Tep- [TepBoe Hauano TepmoanHamuku. TemnoemkocTs ra3a. M3onpoueccel. Pabora
MOJIMHAMHUKH. | Ta3a MpH u3ompoiieccax. Aquabarnyeckuit mporecc. Ypasaenue [lyaccona.
Kpyroseie Kpyrossie mporieccol. O6patumpie U HeoOpaTUMBbIE TIpoliecchl. DHTpomnwus. Bto-

13 | mpouecesl u poe Hauano tepmoaunamuku. [ukn Kapho.

TETIJIOBBIC JIBU-
raTenu
PeallbHbIC Ia Cuiibl MEXMOJIEKYJISIPHOTO B3auMoIecTBUS. Y paBHeHue Ban-nep-Baannbca.
14 351 N3otepmel Ban-aep-Baanbca n ux ananu3. BHyTpeHHss SHEPIHs peaJbHOTO
' rasa.
15 | TBepaple Tena | THIbI KpUCTAIUTHYECKUX TBEPABIX Tell. [ledekThl B KpucTamiax. TemioeMKocTb.

.I/IcnapeHHe, Cy6J'II/IMaI_[I/I}I, IJIABJICHHUC Y KPUCTAJIJIM3A . AMOp(I)HLIC TCIAa.
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®dazoBble IEPEXOAbl IEPBOIO U BTOPOrO POJA.

Pa3nen 3. DjieKTpU4YeCTBO U MArHETU3M

DJIEKTPUUYECKUH 3apsiji, 3aKOH coXpaHeHus 3apsiaa. 3akoH Kynona. Hanpspoken-

DIneKkTpocTa-
1 HOCTB 3JIEKTp. 1ot E. HanpsiskeHHOCTB 110411 OT TOYe4HOoro 3apsnaa. [Ipunnun
TUYECKOE IT0JIE .
CYNEPIO3ULUH ITOJIEH. DJI. TUIIOJIb.
Teopema IToTok BeKTOpa HANPSHKEHHOCTH JIEKTpUUYECcKOro nois. Teopema I'aycca.
2 | Tayccaueé ITpumenenne Teopemsl ['aycca 1 pacdeTa JIEKTPUYECKOTO MOJIs CUCTEM 3a-
IIPUMEHEHNE PSI0B.
3 [Torenmman Pa6ota cwit 2. mons. Hupkynsmaus Bekropa E. [Torennuan. Ces3pb E u noten-
JIEKTP. MO I ENE]
Betwectso B [TpoBoaHMKY B 35ekTprdeckoM noie. Jusnekrpuku. [lonspusanus auaaekTpu-
I KOB. BeKTOp nosisipu30BaHHOCTU. DJIEKTPUUECKOE M0JI€ B TUIIEKTPUKE. DJIeK-
P TpUUYECKOE cMelleHue. [uniekTpudeckas BOCIPUMMYUBOCTE. CEerHeTORIIEKTPH-
CKOM I10JI€
KHU.
DIIeKTpOeM- DNEeKTPOEeMKOCTh IPOBOIHUKOB. KoHeHCaTOp, COeIMHEHNE KOHIEHCATOPOB.
5 | KocTh. DHEp- OHeprus MEeKTPUYECKOTO 1011, 3apsKEeHHBIX Tell. [IIoTHOCTE 3Heprun sek-
TUs 1. TTOJIS TPUYECKOTO TOJIA.
ITocTossHHBIN [TonsiTHe cumbl TOKa, conpoTusiieHus. [lapamiensHoe U OCIEe0BATENBHOE CO-
6 | anexrpuue- eanHeHue conporusieHuil. 3akon Oma. 3akoH OMa B nu¢depeHnnanbHOM
CKHI TOK ¢dopme. TemneparypHasi 3aBUCUMOCTb CONPOTHUBIIEHUS. CBEPXIIPOBOIUMOCTb.
Pa6ora n DNEeKTpOABMKYIIAs CUIIa, HanpshkeHue. 3akoH OMa a1 osiHoit nenu. [1pasu-
7 | mouHOCTh 1o- | 1a Kupxroda. Pabora u moutHocts Toka. 3akoH [xoyns — Jlenna. KIT anex-
CTOSIHH. TOKa | TPUYECKOM LETIH
HanpsbkeHHOCTh M MHAYKIMS MarHUTHOTO noJist. 3akoH bruo-Casapa-Jlamnaca u
8 MarnuTtHoe €ro MPUMEHEHHE K pacyeTy MArHUTHOIO ITOJISI OT IPSIMOTO ¥ KPYTOBOI'O TOKA.
oJIe [Mupkynsauus Bekropa B. 3akoH nonHoro Toka. BuxpeBoi xapakTrep MarHuTHO-
IO IOJS.
Cuna Amnepa. | Cuna Amnepa u e€ npumeHenue. [1oTok BekTopa MarHUTHONW MHAYKIMH. Pabo-
9 [IpoBoAHMK C | Ta IO MEPEMEIIECHHUIO TPOBOJHUKA C TOKOM B MAarHUTHOM I10JI€. DJIEKTPOBUTA-
TOKOM B Mar- | Tenid. Cuna JlopeHna u e€ npuMeHeHue
HUTHOM I10JI€
BemectBo B MarsuTHble MOMEHTBI aTOMOB, MOJIEKYJI, 3JIEKTPOHOB. /J[namaruernsm, napa-
10 | marauTHOM MarHeTusM, eppoMaraeTu3M. MarauTHasi BOCOPUUMYMBOCTD U MPOHUIIAE-
oJie MOCTb MarHeTHKOB.
SABnenus anek- | 3akoH Papanes. SABnenue camonnaykuuu. [Ipasuno Jlenna. [Ipupona anexrpo-
11 | TpoMarHUTHOM | ABMXKYIIEH CHJIBI QJIEKTPOMArHUTHOW MHAYKIMH. Buxpessie Toku. Pabota
WUHIYKIUH TpaHchopmaropa.
TlepeMeHHBIit I'enepanys nepeMeHHOro Toka. /[efcTByromue U aMIINTy IHbIE 3HAYCHHUS T1e-
12 | snekrpuye- PEMEHHOI0 TOKA U HallpsHKEHUs. AKTUBHOE, UHIYKTUBHOE, EMKOCTHOE U MOJI-
CKHH TOK

HOC€ COITPOTHUBIICHHUE.
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R,CulL B ue-

EmKocTh 1 HHAYKTUBHOCTH B IICTIU NICPCMCHHOTO TOKA Pe3oHaHCc TOKOB U

13 | nu nepemen- HaAIPsDKEHUH B LIETH IEPEMEHHOI0 TOKa. MOIIHOCTS B LIETIH IEPEMEHHOI0 TOKa
HOTI'O TOKa
Onextpomar- | [Iponecchl B konebarenbHOM KOHTYpe. CBOOOIHBIC U 3aTYXAIOIINUE BBIHYXK-
14 | HuTHBIC KOJIEe- | J€HHBIE IeKTpuueckue konebanus. ®opmyia Tomcona.
Oanust
15 Teopust Makc- | [Tonoxxenust reopun Makcpena. Toku cmenieHus. YpaBHeHus: MakcBesia B
BEJUIA UHTETpaIbHON popme
16 DJeKTpomar- N3nydenue, 3HEPTHs 2JIEKTPOMArHUTHBIX BOJIH. BekTtop YmoBa-Ilolitunra.
HuTHBIC BOJIHBI | IIIkana 37€KTpOMarHUTHBIX BOJIH.
Pasnen 4. OnTuka u ¢pusuka aroma
Snexrpomar- | HOKa3aTesb NPEIOMIICHHS BELIECTBA. OCHOBHBbIE 3aKOHBI FEOMETPUUECKOH OI1-
1 | uuTHas Teopus | TMKH. iaTepdepennus ceera. Y CI0BUE MAKCUMyMa 1 MUHUMYMa MHTEP(EpEeH-
cBeTa un. [Ipumenenue siBneHus MHTEpQEepeHLnu CBeTa.
Hudpakuus ceera. [Ipunmun [oitrenca-Openens. Meton 300 Openens. [u-
BOHfIOBI’Ie ¢dpakuus cBera ot ogHoOM 1wenu. Judpakuuonnas pemerka. Judpakuus peHt-
2 | cBoiicTBa CBe- .
a reHoBckux jyueil. [longapuzanns ceera. 3akon Mamtoca. 3akoH bprocrepa.
Hucnepcus cera.
TerioBoe 13 XapaKkTepUCTUKHU TEIJI0BOro n3nyuyeHus. 3akonsl Kupxroga, Credana-
3 VeI bonbprmana, Buna. YierpaduoneroBas karactpoda.. Ksanrosas reopust [Inan-
Y ' Ka TEIUIOBOTO u3iay4yeHus. [I[puMeHeHre 3aKk0OHOB TEIIOBOTO U3y YCHHUS.
.Buemnuii poroaddexr. 'mnoresa DitHireitna. dotonsl. JlaBneHue ceera.
KBanToBas
4 Oddext Komnrona. Ilpumenenune poroapdexra. dusnueckas npupoaa poro-
TEopusl CBETA.
CUHTE3A.
IeMEeHTEL Bomnnsl ne bpoiins. Judpakuus 31eKTpoHOB U HEUTPOHOB. COOTHOIIEHUS He-
5 | xBaHTOBOM onpeneneHHocTel ['elizenOepra. BonmHoBas pyHKIUS U €€ cTaTUCTUYECKAs HH-
MEXaHUKH. TeprpeTanus
3aKOHHI 1BH Vpasuenue llpennnrepa s cTamoOHapHBIX COCTOSSHUNA MUKpo4YacTull. Muk-
6 | serms Mukpo- | POTACTHIA B OJTHOMEPHOM NMPSAMOYTOJIbHON MOTEHIHAIbHOU siMe. KBaHTOBaHME
qaCTHII P SHEPrUM U UMITyJIbca YacTUll. [[pOHMKHOBEHNE YaCTHIIbl YEPE3 IHEPreTUUECKUN
' 6apbep
N3myuenune N3myuenue atoma Boopoaa 1o bopy. ATom Bojoposia B KBAHTOBOI MEXAHUKE.
7 | aToMa BojiO- KBanrtoBeie uncna. Criun anektpona. [Ipasuiio or6opa. O0bsicHeHHE JTUHEeHYa-
pona TBIX CLIEKTPOB aTOMOB.
Ctpoenue Crue snektpona. [Ipuamun 3anpeta [aynu. CTpykTypa 37€KTPOHHBIX 00010~
g | PVIEKTPOHHBIX | Y€K MHOTODJIEKTPOHHBIX ATOMOB. Tabnuua MenaeneeBa. PeHTreHoBCKHE Xa-
00oJ10ueK PaKTEPUCTUYECKUE CTIEKTPHI
aTOMOB.
9 | ®usuxa spa Crpoenue aToMHBbIX sjep. [lpupona saepHbix cuil. Jledext mace u sHeprus

cBs3M saep. Peakiuum nenenus u cunTesa. AnepHas sHepretuka. Pagnoaktus-
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HOCTB.3aKO}[paHH03KTHBﬂK)paCHaﬂa.

10

DyemeHTap-
HbIC YaCTHULIBI.

Knaccudukanust Tunbl B3aumoaeictBust. YacTuibl 1 aHTH4acTHIlbL. [IpeBpa-
IICHUS YaCTHI] ¥ 3aKOHBI coxpaneHus. KBapku. Kocmuueckue yuun

11

30HHAas TEOpUs
TBEPABIX TE

Banentnas, 3anpeniennas u cB000Has 30HbI. 3al0THEHUE 30HHBIX YPOBHEH B
MeTalliax, AU3JIeKTpUKax u n/mpoBoanukax. [lonmynpoBonuuku. CobcTBeHHas U
IIpUMECHas MPOBOJIUMOCTD, p-1 —TIEPEXO0/Ibl B MOIYIIPOBOAHUKAX. [[nomabl,
TPaH3UCTOPBI, POTOCOMPOTUBIICHHUS. [IpuMeHeHHE 1/TIPOBOTHUKOB B TEXHHUKE.

12

KBauroBas or1i-

THKa

CnoHTaHHOE U BBIHYKJIEHHOE n3iaydeHue. uBepcus HaceneHHocTel. Jlazepsl.
[Tpumenenue nazepoB. CBOOOIHBIC IIEKTPOHBI B MeTaIIaxX. JHeprus Depmu.
TepMonnekTpuueckue sBJIeHUs

4.4. JlabopaTopHbIil NPAKTHKYM

Ne paznena
JUCIUILIN-
HBbI

HaumenoBanue 1a00paTopHBIX paboT

Tpyno-
€MKOCTb
(dac.)

Moayas 1.
MexaHnuka
Y MOJIEKY-
nsipHas $u-
3UKa

[Torpemnoctu wu3MepeHuil (cuUcTeMaTUdyecKkue, CiydaiHble,
puOopHbIe). AOCONIOTHAsE U OTHOCUTEIbHAs MOTPELIHOCTH.
Boruucnenus norpemHocTeil npu KOCBeHHbIX M3MepeHusix. [lo-
CTpOEHHE IPa(PMKOB 10 PE3YJIbTATaM U3MEPEHHH.

OmpeneneHne JUHEWHBIX pa3MepoB, 0OBEMOB TEJ C TOMOIIBIO
IITAHTCHIIUPKYJIS, MUKPOMETPa, MEXaHUYECKOT0 WHAUKATOPA U
MHKPOCKOTIA.

I'paduk mapuipyra

2. OnpeneneHue yCKOPEHUs CHITBI TSHKECTH ¢ TIOMOIIBIO MaTe-
MaTHYECKOr0 MasATHHKA.

3. Omnpezenenrne MOMEHTa MHEPITMKA MAaXxOBOTO KoJieca.

4. OnpeneneHre MOMEHTa MHEPLUH TN C TOMOIBIO MOJBECHON
1aT(HOPMBI.

6. M3yueHune BpamiaTelbHbIX JIBM)KEHHN C MOMOIIBIO MasiTHUKA
Ob6epOexka.

7. V3yueHue 3aBUCHUMOCTH MeEpuoja YHPYTux KoinebaHui or
Macchl (C TTOMOIIBIO CIUPATBHON TPYKHHBI).

8. Omnpenenenne ko3hduireHTa 3aTyxaHus KoaeoaHuii.

10. Onpenenenue AMMHBL BOJIHBI U CKOPOCTHU 3BYKa B BO3IYXE
METO/IOM CTOSTUYMX BOJIH.

11. Onpenenenue Moayiast yNpyrocta u aedopmanuu u3ruoa.
12. Onpenenenue yJaenbHON TEIUIOEMKOCTH HJKOCTU TPH T10-
MOIITH JIEKTPOKATIOPUMETPA.

15. Ompenenenune kodpduIMEHTa BSI3KOCTH KHUAKOCTH METO-
noM CToKkca.

14
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Mopnyas 2.
DIIeKTpH-
4EeCTBO U

MarHeTus3m

Wzyuenue ['papuk mapmipyra

1. OmnpeneneHne CONMPOTHUBICHUSI PE3UCTOPOB MOCTOBBIM
METOJIOM.

2. M3ydeHne 3aBHCUMOCTH CONPOTHBICHUS IMPOBOJHHKOB U
MOJYTIPOBOIHUKOB OT TEMIIEPaTypBhI.

AIIEKTPOU3MEPUTETHHBIX IPHOOPOB.

3. I'pagyupoBanue u U3y4eHrne pabOThl TEPMOMIAPHI.

4. I'panynpoBaHue MWIMAMIIEPMETPA IPU IMOMOIIM BOJBT-
MeTpa.

5. Onpenenenre TOPU3OHTAIIBHON COCTABJISAIONICH HaIPsKEH-
HOCTU MarHUTHOT'O MOJIs 3EMJIH.

6. Onpenenenune Touku Kropu dpeppomarueTuka.

7. Onpenenenne KIIJI w xosddunmenta tpanchopmanum
TpaHchopmaropa.

8 . OmpeneneHne 31€KTPOEMKOCTH ¥ UHIYKTUBHOCTH (IUIS TIe-
PEMEHHOT0 TOKA).

9. CusTHE NeTIM MarHUTHOTO THCTEpe3uca. eppoMarHeTHKa
10. Onpenenenvie AIMHBI IEKTPOMATHUTHBIX BOJH IO CHOCOOY
Jlexepa.

11. M3yuyenue 3aryxaromux KojsebaHuil B konebareabHOM KOH-

Type.

16

Moayab
3.
OnTuka u
duzuka
atoma

I'padux mapmmpyra

1. Onpenenenre TIaBHOTO POKYCHOTO PACCTOSTHHSI JTMH3.

2. V3yuyeHue 3aKOHOB OTPa)KEHHE U MPEJIOMIICHHSI CBETa.

3. Omnpenernenne moka3aTemns MPEOMIICHUS TPO3PAYHBIX TLIa-
CTHHOK TP MOMOIIIA MUKPOCKOIIA.

4. Omnpenenenue noctossHHOW Ilnanka ¢ momomipio ¢orodse-
MEHTA.

5. Ompenenenne CBETOBOM OTIa4M JTaMITbl HAKAJIMBAHMSL.

6. Onpenenenue JUIMHBI CBETOBOM BOJIHBI C MOMOIIBIO KOJIEI]
HeroTona.

7. OmnpeneneHue JUIMHBI CBETOBOM BOJIHBI U IOCTOSIHHOW [H-
(GpakLIMOHHOHN peIeTKH.

8 . OnpezneneHue KOHIEHTPALMU pacTBOpa caxapa MpU IOMO-
U MOJIIPUMETpA.

9 CHusTue XapakTepUCTUK BaKyyMHOT'O ()OTOJIEMEHTA.

10. U3zyueHme CHeKTpaIbHOW M WHTETPAILHON UyBCTBHUTENb-
HOCTH (POTOIIEMEHTA.

11. V3yuyeHue CHIEKTPOB H3IyUEHUS C MOMOIIBIO ABYXTPYO-
HOTO CIIEKTPOCKOIIA.

12. U3ydeHue sBICHUS MOJISIPH3AINN CBETA.

12

HUTOIO

48

4.5. IlpakTHYecKHe 3aHATUSA

Ce
Me
cTp

Ne paznena
JVICTIATUTHHBI

HanmeHoBaHME NPaKTUYECKUX 3aHATHI

Tpyno-
€MKOCTb
(gac.)

17



Paznen 1 1. 3akoHBI KHHEMATUKHI 2
Mexannka u 2.3aKOHBI TUHAMUKH MMOCTYIATEIBHOTO ABWXKEHUs. Pabora u 2
MOJICKYJISIpHAS SHEPrHst
usuka 3. 3aKOHbBI IMHAMHUKH BPAIIaTeILHOTO ABHIKECHHUS 2
4. Nedhopmarnms. Tsarorenue 2
5. DieMeHThI CHEeUUATbHON TEOPUH OTHOCHUTEIBHOCTH (Ce- 2
MUHap)
1 6. Kosiebanus 1 BOJIHBI 2
Pa3znea 2 7.MKT uneansHOro rasa 2
Mexanuka 1 8. SIBnenus nepeHoca 2
MOJICKYIAPHAA | g IlepBbIi 3aKk0H TepMoaMHAMUKH. M30mporneccsl 2
fusuica 10. KpyroBble mpoOLEeCChl M TEIUIOBBIC JBUTATENN (MO3TOBOM 2
HITYPM)
11.PeanbHbie ra3sl U TBEpAbIC TEIA 2
Pa3nen 3 1.9nextpocratuka. Teopema ["aycca u pacuet 311. mojeit 2
[EKTPUYIECTBO W | 2 [JoTeHIMa JIEKTPUUECKOTO Mo, BemecTBo B aJIeKTpH- 2
MarucTH3M YECKOM I10JIE
3.0nekrpoeMkocTh. [locTossHHBIN TOK 2
4 IlpaBmna Kupxroda 2
5. MoIHOCTb NOCTOSIHHOI'O TOKa. MarHuTHOE I10JI€ 2
2 6. Cuna Amnepa u cuna Jlopenna. BemectBo B MarHuTHOM 2
noJie
7. SIBneHus 2NEKTPOMAarHUTHOM MHAYKIUU. [IepemenHbIit 2
TOK
8. R,C u L B 1enu nepeMeHHOT0 TOKa 2
9. DnexTpoMarHUTHBIE KOJIeOaHHs 2
10.Teopust MakcBenia. DIeKTpOMarHUTHbIE BOJTHBI 2
Paznen 4. 1. BonHoBsle cBolicTBa cBETA 2
Onruka u Gu- | 2 Temnosoe u3nyuenne (ceMunap) 2
3HKa atoMa 3. KBaHTOBBIE CBOIiCTBa CBETa 2
3 4. N3nyyenue aToMa BOJ0pOIa 2
5. DIIleMeHTHI KBaHTOBOM MEXaHUKHU 2
6. 3oHHAs TEOpUs TBEPABIX TEJ 2
7. Pa}:[I/IOB.KTI/IBHOCTL " CTPOCHUEC aTOMHOTI'O AApa 2
Hroro 56
4.6. Coaep:xaHue caMOCTOSITe/IbHOW padoThl U (pOPMBI ee KOHTPOJISt
Ne Paznen quctuminHbl (MOIYIIsT), TEMBI pasjena Bcero ConeprkaHue caMOCTOS- ®opma KOHTPOIIs
n/n 4acoB TEJILHOM paboTHI

Pazpnen 1
Mexannka u MoJleKyJspHas (u3uka
1. CamocTosiTeIbHOE HM3y4YEHUE pas3fe-
JIOB TUCIUTUIMHBI
1.1 MexaHuKa XHIKOCTEH, YpaBHEHUE
bepnymiu, BA3KOCTb, BHYTpEHHEE Tpe-
HUE€ JBUKEHUE TEJ B )KUIKOCTH M ras3ax.

10 PabGora ¢ ocHOBHOI Hu
JOIIOJIHUTEILHON  JIU-
TepaTypou

TectupoBanue,
MIpOBEPKa
CIIEKTOB
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1.2. BakyyM 1 METO/IbI €T0 MOJTyUeHHS.

[ToaroToBKka K MPaKTHYCCKUM W J1abopa- 18 Pabora ¢ ocHoBHOW m | Ompoc, mpoBepKa
TOPHBIM 3aHATUAM JIOTIOJIHUTEILHOW JIUTE- | IOMAIIHEro  3aja-
paTypou HUS
IToaroroBka k 3auéry 10 PabGotra c ocHOBHOW u | 3a4é€T
JIOT1 JINTEPaTypOu
Hroro 38
Paznen 2
JIEKTPUYECTBO M MATHETH3M
2.CaMOCTOSTeTbHOE H3yUYeHHUE pa3jie- 15 Pabora ¢ ocuoBHoli u | TectupoBanue,
JIOB AUCLUIUIMHBL JIOTIOJIHUTEIBHOM JIU- | IpOBEpKa  KOH-
2.1. DAeKTpUYECKUil TOK B BaKyyMe TepaTypoun CIIEKTOB
2.2. DNEKTPUYECKUNA TOK B KUIKOCTIX
[ToxaroroBka k mpakTU4YeckuM W J1abo- | 68 | Pabora ¢ ocHOBHO# m | Ompoc, mpoBepka
PaTOPHBIM 3aHATHUSIM, BBIIIOJIHEHUE JOTIOJTHUTEIBHOM JIU- | AOMAILIHEro  3a-
TepaTypoit JTaHUs
Hroro 83
Paznea 3.
Onrtuka u pusnka aroma
3.CamocTOSTETbHOE H3yUYEHHE pa3jie- 10 | Pabora c ocHoBHo#t u | TectupoBanue,
JIOB AUCIUTUIMHBIL JOTIOJTHUTEILHOM JIU- | TpOBEpKa  KOH-
.3.1 JIromuHeceHIUA U €€ BUIBI TepaTrypou CIIEKTOB
3.2. JlazepHOE M3ITyUCHHE
[ToaroroBka K MpakTUYECKHUM U J1a0o- 16 PaGora ¢ ocHoBHO# u | Onpoc, mpoBepka
pPaTOPHBIM 3aHSITHUSIM, BBITIOJIHECHHUE JOTIOJTHUTEILHON JIU- | JOMAIIIHETo  3a-
TepaTypou, naunus, P
[ToaroroBka K TECTUPOBAHHUIO 5 Pabora ¢ yuebHOH,
y4ebHO — MeToamue- | TeCTHpoBaHue
CKOM  JUTEpaTypoOu.
PaGota c uHTEepHETOM
Hroro 31
UTOI'O 152

5. OBPA30OBATEJIbHBIE TEXHOJIOT MU

S.1. MaTepakTHBHBIC 00pPa30BaTEJIbHbIC TEXHOJIOTHH

Bun 3ansatus | Vcnonb3yeMble HHTEpaKTUBHBIE 00pa3oBaTeIbHbIE KonngectBo
Cemectp
(JI, JIP, ITP) TEXHOJIOTHH 4acoB
J Jlekuyu B BUJE MYJIbTUMEIUMHBIX MpPE3eHTAlM, Mpo- 86
CMOTPOB y4YeOHbIX (DMIIBMOB U JE€MOHCTPALMOHHBIX
1,2, 3 IKCIEPUMEHTOB
JIP JlaGopaTopHble pabOTHl C YCIOBHSIMH, MAKCHUMAIbHO 48
npUOJIMKCHHBIMA K PEaThbHBIM 3aKOHAM.
ITP Juckyccusi, pa3dop npobIeMHbIX CUTyalui 56
Hroro 190
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. OEHOYHBIE CPEJACTBA JJIAA TEKYIIEI'O KOHTPOJIA
YCHEBAEMOCTH, IPOMEKXYTOYHOM ATTECTAIIUU 11O UTOT'AM OCBOEHMUSI
JUNCHUIIVIMHBI U YYEBHO-METOJUYECKOE
OBECIIEYEHUE CAMOCTOSATEJBHOM PABOTHI CTYJIEHTOB

6.1 Buabl KOHTPOJIA U aTTeCTalluu, (l)OprI OILICHOYHBLIX CPEACTB

OneHouyHbIE CPEACTBA
Ne |Ne  ce-|Bunbl xoHTpOns u arre-|HaumeHoBaHue paszaena
1 N Kos-Bo Bompo-
n/m (Mectpa |ctamuu (TAT, [IpAT) y4eOHON JUCITUTITMHBI dopma
COB B 33IaHUU

Tekyuii KOHTPOJIb 1. Mexanuka 1 MoJieKyJsipHast | MUHH-0TIPOC 2

[TpomMeXyTOUHBI  KOH-|(pH3HKa KoHntpoissHOE
1. 11,2,3 TPOJIb 2. DIIEKTPOMAarHeTu3m 3amanue, trectel  |4-6, 10

W TOroBslii KOHTPOJIb 3. Ontuka u ¢usmuka aroma | Tect, Ousers 20, 3

6.2. MeToauka TeKyIero KOHTPOJIsA M MPOMeKYTOUYHOM aTTeCTAlMU

OcBoeHme OCHOBHOM 00pa30BaTeIbHON MPOTrPAMMBI COTIPOBOXKIAETCS TEKYIIUM KOHTPOJIEM yCIIe-
Ba€MOCTH U MTPOMEKYTOUHOI aTTecTalfeil 00y4Jaromumuxcs.

Texymuil KOHTpOJIb YCIIEBAEMOCTH OOYYaroIIMXCsl SBJISETCS 3JIEMEHTOM BHYTPUBY30BCKOHM CH-
CTeMbl KOHTPOJIS KadecTBa MOJATOTOBKH CIHEI[HAIMCTOB U CHOCOOCTBYET aKTHBU3ALMU MO3HABATEILHOM
JESITEIbHOCTH O0YYaroIIMXCsl B MEKCECCHOHHBIM MEpHoJ KaKk BO BpeMsl KOHTAKTHOM paboThl 00ydaro-
IIUXCS C MPEnoiaBaTesieM, TaKk U BO BpeMsl CaMOCTOATEIbHOU paboThl. Tekyiuii KOHTPOJIb OCYyIIeCTBIs-
eTCs MPEenoJaBaTeIeM U MOXKET MPOBOIUTCS B CIEAYIOMNX (hopMax: MHIUBUAYAIBHBIA U (MJIH) TPYIIIO-
BOI omnpoc (YCTHBIM WM MUCHMEHHBIN) Ha 3aHATHUSAX; 3alIUTa pedepaTa; mpe3eHTalus IPOEKTOB, BIIOJI-
HEHHBIX MHJAMBUIYaJIbHO WM TPYMION O00y4yaroUIUXcs; aHAINU3 JIEJIOBbIX CUTyallui (aHaJKM3a BapUaHTOB
peuienus mpoOiaembl, 000CHOBaHMS BBIOOpAa ONTHMAIBLHOTO BapHaHTa PEIICHUs, Ip.); TECTHPOBAHUE
(MMChMEHHOE WM KOMIIBIOTEPHOE); KOHTPOJIb CAMOCTOSITEIbHONU paOOThl CTYJIEHTOB (B TUCbMEHHOW HIIN
yCTHOU dopme).

[To utoram Tekyuero KOHTPOJIs MPEnoJaBaTeslb OTMEYaeT 00y4aroIIKXCsl, MPOSIBUBLINX OCOOBIE
yCIEXH, a Tak)Ke 00yUaIoIUXCsl, HE BBIMOJTHUBIINX 3alIAHUPOBAHHBIE BUJIBI pa0oOT.

[TpomexyTouHas aTTecTalus IMPH3BaHA OLIEHUTh KOMIIETEHLIUH, COPMHUPOBAHHBIE y OO0yyaro-
IIUXCs B Mporiecce o0ydeHuss U 00ecreynTh KOHTPOJIh KauecTBa OCBOEHUS MPOrpaMMbl. J{s KOHTpOIIS
PE3yJIbTaTOB OCBOECHUS 00Oy4aroIMMUCS Y4eOHOTO MaTepuala 1o nporpaMme KOHKPETHON HCLUUILINHBI,
MIPOBEPKa U OIEHKA 3HAHUH, TIOMyUYEHHBIX 32 ceMecTp (Kypc), pa3BUTHUSI TBOPUYECKOTO MBIIIIIEHUS, TPHOO-
pETeHMs] HaBBIKOB CAMOCTOSITENILHOM paboThl, YMEHUSI IPUMEHATh TEOPETUUECKHUE 3HAHUS IPH PELIEHUU
MPAKTUYECKUX 3a/1ay, OLIEHKH 3HAHWUW, YMEHHH, HaBBIKOB M ypPOBHS CHOPMHPOBAHHBIX KOMIIETEHIIHIMA
oOyuJaroluxcs rnpeaycMaTprUBaeTcs 3a4eT U HK3aMEH.

DK3aMeH MOXeT OBbITh IPOBE/IEH B YCTHOM popme, B hopMe MMCbMEHHON padOThl MM TECTHPOBA-
HUs. DK3aMEHbI OILICHUBAIOTCS M0 YETHIPEXOAIbHOW CUCTEME: «OMIUYHOY, «XOPOULOY, «YO0B81emEopu-
MeNbHOY, «HEYO08IemMBOPUMENbHO Y,

Kpumepuu oyenku ycmnozo omeema na skzamene
Ounenka «5» craBUTCS, €CIIN CTYJEHT:

— TlokaspiBaeT riry0OKO€ M MOJTHOE 3HAHHE U MOHMMaHHUe Bcero 00bEMa MporpaMMHOTO MaTepH-
ana; MoJHOE IMMOHUMaHUE CYIIHOCTH PAacCMATPUBAEMBIX MOHSITHM, SBICHUM U 3aKOHOMEPHOCTEH, TEOPHIA,
B3aHMOCBSI3€;

— YMeer cOCTaBUTh MOJHBIA U MPABUIILHBIN OTBET HA OCHOBE M3YUYEHHOI'O MaTepHuala; BbLACIATh
TJIaBHBIE TOJIOKEHUSI, CAMOCTOSITENILHO MOJITBEPXKJIaTh OTBET KOHKPETHBIMU IpHUMepamHu, (hakTamu; ca-
MOCTOSITEIPHO U apTYMEHTHUPOBAHO JeNaTh aHain3, 0000IIEeHNUs, BEIBOJIBL. Y CTAHABIMBATh MEKIIPEIMET-
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HbIe (Ha OCHOBE paHee MPUOOPETEHHBIX 3HAHUI) U BHYTpUIIpeIMeTHBIe cBs3u. [locnenoBarensHo, 4€TKO,
CBSI3HO, 000OCHOBAHHO U 0€30MIMOO0YHO H3JIaraTh yU4eOHBIN MaTepuai; JaBaTh OTBET B JIOTHUECKOM moce-
JIOBAaTEJIbHOCTU C HCIIOJIb30BAHUEM IPUHATON TEPMHUHOJIOTUY; JIeJaTh COOCTBEHHBIE BBIBOJIbI; (POpMyIH-
pOBaTh TOYHOE OIIPENEICHUE U NCTOJKOBAHUE OCHOBHBIX IIOHATHUH, 3aKOHOB, TEOPUIi; IPU OTBETE HE IIO-
BTOPATH JOCIOBHO TEKCT yueOHMKA; U3JIaraTh MaTepuai JIMTEPATypHBIM SI3bIKOM; MPAaBUIBLHO U 00CTOS-
TEJIbHO OTBEYAaTh Ha JONOJIHUTEIbHBIE BOIPOCHI Ipenoaasaress. CaMOCTOSTENbHO U PAllMOHAIBHO HC-
MI0JIb30BATh HATJISIIHBIE TTOCOOMSI, MPUMEHSATh CUCTEMY YCJIOBHBIX O0O3HAUECHUW NMpU BEJICHUU 3alluceH,
COIMPOBOXAAOIINX O0TBET. JlomyckaeT He Oosiee OHOTO HeouETa, KOTOPHIH JISTKO UCTIPaBIseT 1o Tpebo-
BAHMIO IIPEMNOIaBATEIS.

Ouenka «4» CTaBUTCS, €CJIU CTYJICHT:

— IlokaspiBaeT 3HaHUA BCETO MU3YYEHHOI'O IPOrPaMMHOr0 Marepuaia. J[a€T moHbIlA U IpaBUilb-
HBI OTBET HA OCHOBE M3YUYCHHBIX TCOPHIA; HE3HAUUTEIbHBIC OIIMOKHA U HETOUETHI PU BOCIIPOU3BEICHUI
M3Y4YEHHOI'0 MaTepuaia, orpeiejeHus MOHATHI Jall HeMOoJHbIe, HEOObIINEe HETOYHOCTH IIPU UCIOJIb30-
BaHWW HAayYHBIX TEPMUHOB HJIM B BBIBOAAX U 00OOIICHUSX U3 HAOIIOEHUIN U OMBITOB; MaTepUal H3jara-
€T B ONpeACNICHHONW JIOTMYECKON IMOCIe0BAaTeIbHOCTH, TIPU 3TOM JIOMYCKAaeT OJHY HErpyoOyio OLIHMOKY
WK He 0oJiee IBYX HEJIOUYETOB M MOXET MX HUCIPAaBUTh CAMOCTOATEIBHO IPH TPEOOBAHUM WJIM NpPU He-
0O0JIBIIION MOMOIIM MPernoiaBaTeis; B OCHOBHOM YCBOWJ Y4e€OHBIM MaTepuai; MOATBEPKAAET OTBET KOH-
KpPETHBIMU ITPUMEpPaMU; IIPABUIIbHO OTBEYAET HA JIOIOJHUTENIbHBIE BOIIPOCHI IPENO1aBaTENs.

— VYMeeT caMOCTOATEIbHO BBIJENATH IJIaBHBIE MOJI0KEHHS B U3yUYEHHOM MaTepHalie; Ha OCHOBa-
HUU (HAKTOB U IPUMEPOB 0000IIATh, EIATh BHIBOJIbI, YCTAHABINBATH BHYTPUIIPEIMETHBIE CBS3H.

— He obmnagaeT 10CTaTOYHBIM HABBIKOM pa0OTHI CO CIIPABOYHOM IUTEPATypol, yueOHUKOM, Tep-
BOMCTOYHHKAMH (ITPAaBUIILHO OPUEHTUPYETCS, HO pab0OTaeT MEIJICHHO).

Ouenka «3» cTaBUTCS, €CIIHU CTYJEHT:

— YcBOUI OCHOBHOE COJIep)KaHHE yueOHOro MaTepuasna, HO UMeeT MpoOeibl B yCBOGHUU MaTe-
puaiia, He MPEensATCTBYIOIIKE JaIbHEHIIIEMY YCBOEHHUIO IPOrPaMMHOI0 MaTepuaa;

— Marepuain u3naraet HECHCTEMATU3UPOBAHHO, (PparMEHTApHO, HE BCET 1A MOCIIEIOBATEIBHO;

— IlokasbiBaeT HEIOCTATOUHYIO CPOPMUPOBAHHOCTH OTACIBHBIX 3HAHUN U YMEHUMN; BBIBOIBI U
000011IeHUs] ApTyMEHTUPYET €1a00, TOMYCKAET B HUX OIIUOKH.

— JlomycTun ommOKM W HETOYHOCTU B MCTOJIB30BAHUU HAYyYHOH TEPMHUHOJIOTUH, OMpEeNIeHuUs
MOHATHH JJaJl HEAOCTATOYHO YETKHUE;

— HcnbiTeiBaeT 3aTpyHEHUsT B MPUMEHEHUH 3HAHHWM, HEOOXOAMMBIX JJIsi pEUISHHUs 3aj1ad pas-
JUYHBIX TUTIOB,

— OrTBeyaer HEMOJIHO HA BOMPOCH! IpenoaaBarens (yImyckas 1 OCHOBHOE), MJIM BOCIIPOM3BOAUT
CoJiep’KaHue TeKCTa yueOHHKa, HO HEJOCTATOYHO MOHUMAET OT/eIbHbIE TOJI0KEHUS, UMEIOIINE BaKHOE
3HAYEHHUE B 3TOM TEKCTE;

— OOHapyKuBaeT HEIOCTaTOYHOE MOHMMAaHUE OTIENIbHBIX IMOJIOKEHUM MPH BOCIPOU3BEACHUU
TeKcTa ydeOHUKa (3amuceil, MIepBOMCTOYHUKOB) WJIM OTBEUYAET HEMOJIHO Ha BOMPOCHI MpernoaaBaress, 10-
IycKasi OJJHy-/IB€ TpyOble OIIMOKH.

Ouenka «2» CTaBUTCS, €CJIHU CTYJEHT:

— He ycBowI 1 He pacKpblil OCHOBHOE COJIEp)KaHNE MaTepraa,

— He nemaet BEIBOAOB 1 0000IIEHMI;

— He 3HaeT u He MOHKMMAET 3HAYUTENBHYIO WJIM OCHOBHYIO YacTh MPOrPaMMHOIO MaTepHalia B
npejienax NoCTaBJIEHHBIX BOIPOCOB;

— Hwmeer cnabo chopmupoBaHHBIE U HETIOIHBIC 3HAHUS M HE YMEET NMPUMEHSATh UX K PEIICHUI0
KOHKPETHBIX BOIIPOCOB U 33/1a4 10 o0pasiy;

[Tpu oTBeTe (Ha OJMH BOIPOC) JIOMYyCKaeT Oojiee IBYX IpyObIX OMIMOOK, KOTOpPbIE HE MOXKET HC-
MPaBUTh JlaXKe NP MOMOILU IIpernoaaBaTens

IlepeyeHb KOHTPOJILHBIX BOIIPOCOB /1JIsl IPOBEACHHS 3a4eTa 110 pa3ieny
«MexaHuKka U MoJIeKyJsIpHast GU3HKa»
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10.
11.
12.
13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

BBenenue: npenMer GU3NKU U €€ CBSI3b C APYTUMH AUCUUIUIMHAMUA. MeToab! GU3n4ecKux uccie-
JIOBaHUi1 (OTIBIT, TUIIOTE3a, SKCIIEPUMEHT, TeOopHsl). B3anMoCBsA3b (PU3NKHN U TEXHUKH.

ITonaTHe npocTpaHcTBa U BpeMeHH B Kiaccudeckol ¢pusuke. Cucremsl orcuera. Ilepemenienue u
ckopocTb. HopmanbHOE, TaHT€HIIMAIbHOE U IIOJTHOE YCKOPEHHUE.

[TonsTe cocTosiHUs B KJaccu4eckod mMexaHuke. OCHOBHas 3ajadya AMHAMHUKH. 3aKOH MHEPLMH.
NHepuuanpHble 1 HEMHEPLHUAIBHBIE CUCTEMBI OTcueTa. DU3NYECKOE COepKAaHUE MTOHATUHA Mac-
Chbl, CWJIbl, UMITYJIbCa, UMITyJIbCa CUJIbI, 2-i 3ak0H HproToHA. Buabl B3auMOI€CTBUI, MTOHITHE O
CUJIaX MHEpLUU.

3-11 3akoH HproToHa. BHenHue M BHyTpeHHHME CHJIbl. 3aKOH COXPAHEHUS MMITyJIbCca Ul 3aMKHY-
TOM cuctemsl Teil. [IoHATHE LIEeHTpa Mace U 3aKOH €T0 JABUKCHUS.

ITonsarue suepruu, paboTsl ¥ MOIHOCTU. KuHeTnueckas sHeprus MexaHuueckon cuctemsl. Pabo-
Ta IEPEMEHHOU CHJIBI.

ITone xak ¢opma mMarepuu, OCyLIECTBIsIEMAas CUIOBOE B3aUMOJEHCTBHE Mex 1y yactuuamu. [lo-
HATHE NOTEHIMAIBHOrO 1noJis. [loTeHnnanbHas s3Heprus MaTepUaIbHOM TOYKM BO BHEIIHEM CHIIO-
BOM IIOJI€ U €€ CBsI3b C CUJIOH, JeHCTBYIOIIEH Ha MaTepUallbHYI0 TOUKY (Ha MpUMepe IpaBUTallU-
OHHOTO TI0JIsN).

3aKOH COXPaHEHUs DHEPIUU B MEXAHMKE, KOHCEPBATUBHbBIE U HEKOHCEPBAaTUBHBIE cUCTEMBI. [Tpu-
MEHEHHE 3aKOHOB COXPAHEHHUs K YIIPYTOMY M HEYIIPYTOMY yJapam.

BpamarenbHoe IBHKEHUE U €M0 KHHEMATHYECKUE XapaKTEPUCTUKU: YIJIOBOE NEPEMELICHHE, yTI-
JIOBasi CKOPOCTh U YIJI0BOE YCKOpeHHE. CBsI3b YIIOBbIX XapaKTEPUCTHUK C JIMHEHHBIMU.
JluHaMU4YeCKHe XapaKTEpUCTUKN BPalaTEIbHOIO ABM)KEHUS: MOMEHT CUJIbI, MOMEHT MMILYJIbCa,
MOMEHT MHEpIMH. BbunciieHne MOMEHTOB MHEPIIUH TeJl MpaBmiIbHOM Gopmbl. Teopema Ll TeitHe-
pa.

OCHOBHOH 3aKOH AMHAMUKH BpalaTeIbHOrO IBUKEHHUS. 3aKOH COXPaHEHUS! MOMEHTA UMITYJIbCa.
Kunernueckas sHeprust 1 pabora BO BpalaTeIbHOM JIBUKECHUU.

KonebarenbHoe nsuxenue. ['apMoHHueckoe koneOaHue U ero xapakrepucTuku. CKoOpocTh U
YCKOpEHHUE MPU TapMOHMYECKUX KOJICOAHUAX.

JuHamuka rapMoHudeckux kosnebanuil. AuddepeHnnanbHoe ypaBHEHHE TapMOHUYECKUX KOJle-
6anuit. [IpyXUHHBINA, MaTeMaTHYECKUI U GU3NIECKUN MAsITHUKU.

3aryxatomue kojebanus. JuddepennuanpHoe ypaBHEHHE 3aTyXamMUX KojebaHUM, ero pere-
HUE U aHAJIU3.

Boinyxnennsie konebanus. Juddepennmanbioe ypaBHEHHE BbIHYKICHHBIX KoJieOaHUil, ero pe-
LICHHWE U aHaJIN3. SIBJIeHNE pe30HaHca.

BomnoBeie mporieccbl. MexanusaM o0pa3oBaHus BOJH B yrpyroi cpexae. llomepeunsie u mpo-
JI0JIbHBIE BOJIHBI. Y paBHEHHE Oeryleil BoHbl. BennunHbl, XapakTepr3yomye BOJIHY.
[IpeoOpazoBanue ["anumes. MexaHU4YeCKUN MPUHIIUAIT OTHOCUTEIBHOCTH. Teopema CI0KEHUS CKO-
pOCTEN.

MonekynsipHas ¢puznka u TepMoaAuHaMuKa. MIX 0OBEKTHl U METO/bI MccleAoBaHus. TepMoarHa-
MUYECKasi CHCTEMA; €€ MapaMeTPhl U COCTOsIHNE. TepMOIMHaMUYECKUI IIPOLIECC U €70 BUABI.
Mopens naeanbHOro rasa. BelBoJ OCHOBHOTO YpaBHEHMS MOJIEKYJISIPHO-KUHETUYECKON TEOPUU U
CIIEZICTBUS U3 HETO. MOJIEKyJIIpHO-KMHETUYECKOE TOJIKOBaHUE a0COIIOTHOM TeMIepaTyphbl.
UYucno creneneir cBOOOIbI MOJIEKYJI. 3aKOH paBHOMEPHOTO paclpeieNieHUs] SHEPTUU 0 CTETECHIM
cBOOO/IbI. BHYTpEHHsIs1 SHEPrus U1ealIbHOTO Tra3a.

3akoH MakcBemia Ui pacupeieleHusl MOJIEKYJ UI€AIbHOTO ra3a 10 CKOPOCTSIM U SHEPTUSIM Tel-
noBoro nBwxkeHus. [lonstie o cpenneit apupmeTnueckon, cpeHel KBagpaTHUHOW U Haubojee
BEPOSITHOM CKOPOCTSIX.

CpenHee 4MCI0 CTOJIKHOBEHMM M CpeIHSsS JUIMHA CBOOOAHOTO Mpobera MoJjieKy. SIBieHus nepe-
HOCa B TEPMOJMHAMHYECKH HEPAaBHOBECHBIX cucTeMax: Muddy3usi, TEIIONpOBOIHOCTb, BHYTPEH-
HEe TPEHHUE.

[TonsiTrie 0 BHyTpeHHEN 3Hepruu Kak QyHKUUU cocTosiHUs. TemioTa u pabora kak (GopMbl mepe-
naudu sHepruu. [lepBoe Hayano TepMOIMHAMUKH.
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23. [Ipumenenre epBoro Havajga TEPMOJAMHAMHUKH K M3omporieccaM. PaboTta u TermIoeMKoCTh B H30-
nporeccax.

24. AnnabGatsbiii miporiecc, ypaBHeHue Ilyaccona. PaboTa u TemIoeMKoCTb.

25. O6paTtumele u HeoOpaTuMble pouiecchl. [lonstue nukna. LHukn Kapuo u ero KI1JI ans uneansHo-
ro rasza. TerioBas u XOJOMIbHAsS MAIIUHBI.

26. DuTponus. Bropoe Hauaao TepMOJMHAMUKH U €TO CTATUCTHYECKAsI HHTEPIIPETALUS.

27. Peanpublie ra3zpl. CHIbI MOJICKYJSIPHOTO B3auMOACHCTBUA. YpaBHeHue Ban-nmep-Baannca. BayT-
PEHHSASA SHEPTUs PEaIbHOTO rasa.

6.4. IlepeyeHb KOHTPOJIbHBIX BOIPOCOB /IS MPOBeeHUs IK3aMeHa Mo pa3aeny
«JIeKTPOMarHeTHu3M»

1. DnexkTpuueckuil 3apsij, 3aKOH coxpaHeHus 3apsana. 3akoH Kynona. Dnekrpuueckoe nose. Hanpsoxen-
HOCTb 3JIEKTPAYECKOTO0 1oJist. HarpsskeHHOCTh Mouist OT TOYEUHOT o 3apsifa. CHUII0BbIE JINHUU HANPSKEH-
HOCTH JIEKTPOCTaTUYECKOTro 1osist. [IpuHIun cyneprno3unuy noiaei. DIeKTpu4ecKuil TUIolib.
2. IloTok BekTOpa HANPsHKEHHOCTH 3JeKTpruueckoro nois. Teopema ["aycca. [Ipumenenne reopeMsl
I"aycca u1s pacdera JIeKTpUYECKOTO MOl OT CUCTEM 3apsA0B (o0 MPOTSHKEHHAS III0CKOCTh, JIBE Pa3HO-
MMEHHBIX o0 IJIOCKOCTH, 00 JUIMHHAA 3apsKEHHAsi HUTh, ToJas cdepa, mmap).
3. PaboTa no nepemenieHuio 3apsaa B aekTpoctarndeckoM mose. Lupkysius sexkropa E. [Torenmm-
aJIBHBIN XapakTep eKTpocTatnyeckoro nos. [lorenuuan. I'paguent norennuana. Cesa3p HaNPsSKEHHO-
CTH C I'PaJMEHTOM MOTEHIMANA AIEKTPUYECKOTO 10JIsL. DKBUIIOTEHLUAIbHbBIE TOBEPXHOCTH.
4. ITpoBOJHUKH B 371€KTprUuecKoM mnose. UnaynupoBaHHble 3apsabl. £ BOIM3U 3apsKEHHOTO TPOBOIHUKA.
[Tone E BHyTpH npoBOJHUKA. DIEKTPOCTATUUECKOE SKPAHUPOBAHHUE.

5. IndNeKTpUKHU B dIEKTpUdYecKoM noJie. IlossipHble u HenosspHble 1uaneKkTpuky. [lonspusanus quanex-
TPHUKOB B 3JieKTpruueckoM noue. [lonspuzoBanHOCTh An3IeKTpUkoB. lone E none BHyTpH 1u3nexkTpuka.
JlusnekTpudeckass BOCHPUMMYUBOCTD U IUAJIEKTPUYECKAst IPOHULIAEMOCTh Cpe/ibl. BEKTOp HanpsiKeHHO-
CTH ¥ BEKTOP JIEKTPUUECKOI'O0 CMELLEHUS 3JIEKTPOCTATHUECKOr0 NoJisi. CEerHeTOAIEKTPUKH.

6. DIIEKTPOEMKOCTh YEIMHEHHOTO ITPOBOJIHUKA, CPEPHI, TUIOCKOTO KOHAEeHcaTopa. [lapannenbHoe u 1o-
CJIEIOBATEIILHOE COCIMHEHUE KOHIEHCATOPOB.

7. DHeprus 3MEeKTPUUYECKOTO MOJIS 3apsKEHHBIX Tel, INIOCKOT0 KOHJIeHcaTopa. DHeprus, 00beMHas IIoT-
HOCTb DHEPIUHU JIEKTPOCTATUYECKOTO MOJIA.

8. IlocTOsTHHBIN AJIEKTPUUECKHM TOK, YCIOBHS €ro cyliecTBoBaHUsS. Cuia ToKa, INIOTHOCTh TOKA, OMUYe-
CKOe conpoTuBiieHue. [IT0THOCTE TOKa ¢ MUKPOCKOIIMYECKON TOUKH 3peHus. [lapannensHoe u nociaeno-
BaTeIbHOE COETUHEHNE COPOTUBICHUN. 3aBUCUMOCTh COITPOTUBIICHHS IPOBOIHUKOB U TOJIYTIPOBOIHU-
KOB OT TeMIepatypsl. 3akoH OMa /17151 yyacTka 1enu. 3akoH OMma B tudepeHianbHoi popme.

9. CropoHHUE CHITBI. DIEKTPOABIKYIIAs CHIIa UCTOYHUKOB TOKa, HaNpspkeHue. 3akoH OMa /1S 3aMKHY-
toii nenu. CoeMHEHNE UICTOUHUKOB TOKa B OaTapen. Toku kopoTkoro 3aMmbikanus. [IpaBuna Kupxroga
JUISl Pa3BETBIICHHOM 1IEIH.

10. PaGoTa 1 MOIITHOCTB MOCTOSTHHOTO ToKa. 3akoH Jlxxoyns — Jlenna. 3akon [xoyns—Jlenua B nudde-
peniuanbHoit popme. KIIJI anekrpuyeckoii emnu.

11. DnexTpuyeckuii TOK B ra3ax. SIBlIeHue HOHU3AIMK U peKOMOMHALIMY MOJIEKYJ raza. BoasrammnepHas
XapakTepHUCTUKA ra30Boro paspsaa. HecamocrogarenbHbIN ra3oBbiid pa3psaa. CaMoCTOATENbHBIN Ta30BbIN
paspsan. Tierommii, ICKPOBOM, AYTrOBOM, KOPOHHBIN pa3psabl. [lnaszma.

12. MarauTtHO€e 1oJjie TOKOB. HanpsskeHHOCTh M MHIYKIUSA MAarHUTHOTO 10J1s1. CUIIOBBIE JIMHUW MArHUT-
Horo noJis. [Ipuanun cynepnosunuu. 3akoH buo-Casapa-Jlamnaca u ero npuMeHEHHE K pacueTy Mar-
HUTHOTO TOJISI OT MPSAMOT0 OECKOHEYHOT 0, MPSIMOT0 KOHEUHOT0, KPYTrOBOTO MPOBOJHUKA C TOKOM.

13. Hupkymnsanus Bexkropa B. 3akoH nosgHoro toka. Buxpeoil xapaktep MarHuTHOro noJjisi. Pacuer nomns
JUIMHHOTO COJIEHOMA, TOPOUJA.

14. Cuna Amnepa. B3zaumopaelicTBie napaieNbHbIX TPOBOJHUKOB ¢ TOKOM. MarHUTHBII MOMEHT paMKH
C TOKOM . Bparmaroniuiit MOMEHT paMKH ¢ TOKOM B MarHuTHOM 1osie. [IpuHuumn paboTsl 35ieKTpoIBUTaTe-
neit. [ToTok BekTOopa MarHuTHOM MHAYKIMH. Teopema ["aycca ans marautHOro nossi. PaboTa mo nepeme-
LIEHUIO NTPOBO/IHMKA U KOHTYpa ¢ TOKOM B MarHUTHOM IIOJIE.
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15. Cuna Jlopenna. JIBuxeHue 3apsHyKEHHBIX YaCTUIl B MarHUTHOM noJie. Dddext Xomna. [Ipumenenue

s dekra Xona.

16. MarHuTHbIE 1 MEXaHUYECKHUE MOMEHTBI UMITyJIbca (OpOUTANIbHBIE U CIIMHOBBIE) IEKTPOHOB U aTo-
MOB. J[naMarHeTHKH, apaMarHeTHky, peppomarnernku. HamaramueHHOCTh. MarHuTHas BOCIPUUMYH-
BOCTb U IIPOHULIAEMOCTh MarHeTUKOB. /[na- 1 napaMarHeTUKU B MarHUTHOM IIOJIE.

17. ®eppomarneTuku. JloMeHHast CTpyKTypa (peppoMarHeTHKOB, TOMEHHBIE TpaHuLlbl. PeppoMarHeTHK B
MarHuTHoM nose. IIponeccsl HaMarHMUMBaHUs U IepeMarHuuuBaHus Gpeppomarsetukos. Kpusas Hamar-
HU4KBaHUs. [1eTi1 MarHUTHOTO TUCTEPE3UCa U OCHOBHBIE MATHUTHBIE XapaKTEPUCTUKU (peppoMarHeTH-
KOB. MarHuTHele MaTepraibl ¥ UX IPUMEHEHHE B DIIEKTPOTEXHUKE.

18. SIBnenue snekTpoMarHuTHON MHAYKIMU (3akoH Dapanes). [Ipasuino Jlenna. [Ipupona snexTpoBu-
XKyIIEeH CUIIBI IBJICHUS AJIEKTPOMAarHUTHON HHAyKUIuU (cuia JIopeHna U BUXpEeBOe 3IEKTPUUYECKOE 110JIE).
[Tpuniun pabots! TpanchopmaTopa. BuxpeBbie TOKM U UX IPUMEHEHHE.

19. UH1yKTUBHOCTB KaTyLIKHU. SIBiIeHME CaMOMHAYKIMH. TOKH IIpU 3aMBIKaHUH U Pa3MbIKaHUH LIETIN C
MHAYKTUBHOCTBIO. SIBIIeHNE B3aMMHOM MHAYKIIUH. DHEPTHs U 00BbEMHas INIOTHOCTb SHEPTUU MarHUTHOTO
TOJIS.

20. ITepeMeHHBIN IMEKTPUIECKUNA TOK. AMIUTUTYa, 4acToTa, (haza. JledCTByOmuUe U aMIUTUTYIHbIE 3HA-
YEeHHUs1 IEPEMEHHOr0 TOKa U HanpshkeHus. [IpuHimn paboTel FeHepaTopoB NepeMeHHOro Toka. Pesucrop,
€MKOCTb U UHIYKTUBHOCTb W, COOTBETCTBEHHO, UX OMHUYECKOE, EMKOCTHOE, NH/TyKTUBHOE COIPOTHBIIE-
HUE B LIENH IEPEMEHHOr0 ToKa. BekTopHble quarpammsl. IlocnenoBarenbHO COEIMHEHHBIE PE3UCTOD,
KOHJICHCATOP U UHAYKTUBHOCTbH B LIETIM IEPEMEHHOI0 TOKa. PEakTMBHOE U MOJIHOE CONPOTUBIIEHUE LIETIH.
Casur ¢a3bl MEXy TOKOM M HaIPSKCHUEM.

21. Pe3oHaHC TOKOB M HAINPSHKEHUN B LIENU IEPEMEHHOT0 TOKA. MOIIHOCTH B LIETIH IEPEMEHHOTO TOKa.
Koaddurnment momrocTy.

22. DiekTpuyecKre KoyeOaHus B Koyie0aTeIbHOM KOHTYpe. CBOOOTHBIC AIEKTPUUYCCKUE KOJICOaHUS.
HuddepenunanbHoe ypaBHeHHE CBOOOIHBIX 3JIEKTpUUECKUX KojebaHuii u ero pemenue. Gopmyna Tom-
COHA.

23. luddepennranbHOe ypaBHEHUE 3aTyXalOUIUX KojebaHul u ero pemenue. JlekpeMeHT u jorapupmu-
YeCKUI IEKPEMEHT 3aTyXaHHs 3JIEKTPUUEcKUX Kosebanuil. JloOpoTHOCTh K01e0aTeNbHOr0 KOHTYpa.

24. lnddepeHnpanbHOe ypaBHEHNE BBIHYKACHHBIX 3JEKTPUUYECKUX KOJIeOaHUH U ero peuieHne. AMIUIH-
Tyza u ¢aza BEIHYKICHHBIX KojeOaHuil. PezonaHc.

25. OcHoBHbIE no0XkeHUS Teopun Makcseita. Teopema ["aycca n nupkymsanus Bekropa E anextpuue-
ckoro noius. Teopema ['aycca u nupkynsuus Bekropa B MarautHoro nosisa. Tok cMelieHust 1 BUXpeBoe
anekTprueckoe noje. O6001IeHHbIHN 3aK0H MOMHOro Toka. Cucrema ypaBHeHUs: MakcBeia B UHTETpalib-
HOM (hopme. OTHOCUTETBHOCTH DJIEKTPUUECKOTO0 U MAarHUTHOTO TTOJICH.

26. Tlonepeunsle ¥ MPOJOIbHBIE YIPyTHe BOIHBI. [lapaMeTphl BOJIHBI (aMILTUTY A, IEPUO/I, YACTOTA,
JUIMHA BOJIHBI, BOJTHOBOE YHUCIIO, (pa3a). YpaBHEHHE yIPYrol BOJIHBI. DJIEKTPOMarHUTHbIE BOJIHBL. [{ud-
(bepeHIaTbHOE YpaBHEHUE 3JIEKTPOMArHUTHOM BOJIHBI M €T0 pelleHne. DHEePIus 3JIeKTPOMarHuTHBIX
BoJH. Bektop YmoBa-Iloittunra. [llkana snekTpoMarHUTHBHIX BOJIH (PaJIMOBOJIHBI, HHPPAKPACHOE U3JIE-
YEeHHUE, CBETOBbIE BOJIHBI, yIbTPa(UOJIETOBOE U PEHTTEHOBCKOE U3ITyUCHHUE).

6.5. [lepeyeHb KOHTPOJIbHBIX BONPOCOB /IS MPOBeIeHUA IK3aMeHa 10 pa3aeny
«OnTuka 1 pU3nKa aToma»

1. CBETOBBIE BOJIHBL. DJIEKTPOMArHUTHas IPUPOA CBETOBBIX BOJH. [loka3aTens npenoMiIeHus Cpesl.
3aKOHBI OTPa)KEHUS U NIPEJIOMIIEHHS CBETA, IIOJHOE BHYTPEHHEE OTPAKEHHUE.
2. Unrepdepennus ceeta. [IpuHiuns! Habmo1eHUs HHTEp(hEpeHIIMH, KOTe€pEHTHbIE BOJIHbI, ONTHYECKAs
Pa3HOCTB X0J1a IBYX KOT€PEHTHBIX JIy4del, ycioBrue max u min uarepdepenun ceera. Onwit FOHra. UH-
TeppepeHLrs Ha TOHKUX IIeHKax, koibla HetoToHa. [lpuMenenune siBiaeHust HHTepPEpeHLInU CBETa.
3. Audpaxuus ceera. [Ipunnun [toiirenca-®penens, nuppaxuus ceeta. Meroa 300 @penens. Audpax-
1S Ha MAJTBIX OTBEPCTHAX B MasioM aucke. dudpakuus Opaynrodepa ot oguoit menu. JAudpakimonHas
pemerka. Pa3zpemarorias ciocoOHOCTh ONTHYECKUX TPUOOPOB. JJudpakins peHTTeHOBCKHX JIydel.
4. [lonspuzauus cBera. EcrecTBeHHBIN U NONMspU30BaHHbIN cBeT. 3akoH Mautoca. [lonsipusanus ceera
IIpU OTpaXE€HUH, 3aKOH bprocrepa. [[BoOMHOE JIydenpenoMIeHHE, OIpOonbl. BpallieHue miIocKoCTH 1mo-
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nsipu3anmu ceeta. [IpuMmeHenue sBiaeHus nosspusalnuu ceeta. Jucnepeuns ceera.

5. TeroBoe n3iydyeHne. XapakTepUCTUKHU TEIIOBOTO U3JIyUEHHUS: SHEPIeTUUECKAsk CBETUMOCTb, CIIEK-
TpajbHas YHEPT. CBETUMOCTh, CIIEKTPaJIbHas IJIOTHOCTh SHEPT. CBETUMOCTHU U €€ 3aBUCUMOCTD OT JIIMHBI
BOJIHBI U3JTy4eHUs. AOCOIIOTHO YEepHOE TeJ0. 3aKOHBI TEIUIOBOTO M3MydeHus: 3akoH Kupxroda, Creda-
Ha-bonbliMaHa, 3akoH cMmeleHus: Buna. Yinstpaduonerosas karactpoda. KBantosas reopus [Inanka
TEIUIOBOTO U3Iy4eHus, popmyina [lnanka. [IpuMenenne 3aK0HOB TEIUIOBOTO U3ITYUYCHUS

8. KBanToBas mpupoja cera. ®oToHsl, 3HEpTHs, UMIYJbC (hoToHa. [[aBnenue cBeta. Buemnuit ¢hotodd-
¢exT, 3aKoHbI BHeMIHEro ¢porodddekra, ypaBuenue Ditnmrerina. Dpdext Komnrona. EaunctBo kopiryc-
KYJISIDHBIX U BOJIHOBBIX CBOMCTB CBETA.

9. Teopus aroma Bojiopoaa 1o bopy. 3aKkOHOMEPHOCTH B JIMHEHYATHIX CHIEKTPAaX UCILyCKaHMsI aToMa BO-
0poAa, MocTyJatel bopa, n3nyuyeHue u NorjaolleHrne CBeTa aroMaMu BellecTsa 1o bopy. @opmyna
bansmepa.

10. BomHOBBIE CBOMCTBAa MUKPOYACTHUII, TUTIOTE3a A¢ bpoiisis, onbIThl o qudpakmuu 37eKTpoHoB. CooT-
HOILIEHUs HeollpeneneHHocTel ['elizen0epra: KoopANHATa-UMILYJIbC, SHEPTUs — BPEMs )KM3HU YacTHULL.
BonnoBas pynkuus u ee pusnueckuii cmpicii, BonHoBas GyHKIUS U BEpOATHOCTb HAXO0XACHUS YaCTULIbI
B 33JIaHHOM 00be€Me IIPOCTPAHCTBA. Y CIOBUE HOPMHUPOBKH.

11. 3akonsl nBUKEeHUS MUKpoudacTull. Y paBHeHue Lllpenunrepa. YpaBuenue lllpenunrepa nns ctanumo-
HapHBIX COCTOSHUN MUKpoyacTull. J[BH>KeHHE CBOOOAHON MUKPOUYACTHIIBI B OJHOMEPHOM IIPOCTPAHCTBE.
MukpouacTuiia B O4HOMEPHOH TTyO0KO0# MoTeHIHansHOoM siMe. KBaHTOBaHME SHEPTUU U UMITYJIbCa Yya-
cruil. Hanbosee BeposiTHOE HAX0XKIEHUE YaCTUIBI B IOTEHIIMAIBHOM siMe. [IpoxoxieHne yacTuisl 4yepes
sHepreTrueckuii 6apbep. TyHHeNbHBIN D PeKT.

12. ATom BoiOpOJia B KBAaHTOBOM MexaHuKe. KBaHTOBBIC uncia: Ti1aBHOE, OpOUTATIbHOE, MATHUTHOE M MX
¢busnueckuit cmpici. [IpaBuino oT0opa U CIEKTPhI UCITYCKAaHUSA aTOMa BOAOPO/IA.

13. Cnun snextpona u onsiTel Ll TepHa-I'epiaaxa, CIHHOBOE KBAaHTOBOE YMCIIO, (DEPMHOHBI M OO30HBI.
[Tpunuun 3anpeta [laynu, sneKTpoHHBIE 000IOUKH U OPOUTANIN, CTPOCHHE JIEKTPOHHBIX 000JI0YEK MHO-
rO3JIEKTPOHHBIX aTroMax. Tabnuia Menaeneesa.

14. TopMo3HOE U XapaKTepUCTUUIECKOE PEHTI€HOBCKOE U3nyueHue, popmynaa Moszmu.

15. CrioHTaHHOE U BBIHYKJEHHOE U3ayueHne. HopmanbHas 1 MHBEpCHasi HACEIEHHOCTh SHEPTeTHUECKUX
ypOBHEH, puHIMN paboThl na3epa. [IpumeneHue na3epos.

16. 3onHas Teopus TBEPAOTO Tena. BaleHTHAas, 3anpenieHHas ¥ CBOOOHAS 30HBI, 3aMIOJIHEHUE UX JJICK-
TpoHaMu. CTPYKTypa 30H IPOBOJAHUKOB, JUIEKTPUKOB U MOTYPOBOAHIKOB COOCTBEHHAs U PUMECHAs
MIPOBOJIUMOCTbD, p- U N-TIOTYTPOBOJHUKH, p-1 —TIEPEXO/IbI B MTOJTYIIPOBOIHUKAX. BeIMpsIMUTEIbHBIE CBOM-
cTBa p-n —nepexoaoB. [IpuHIn paboTel 101, TPAaH3UCTOPA, POTOCONPOTUBIEHUS, BEHTUILHOTO (HOTO-
aneMeHTa. [IpuMeHeHne noxynpoBOJHUKOB B TEXHUKE.

17. crpoenue atomuoro siapa. [Ipupoaa snepusix cui. Jedext macc u sHEpruUs CBS3H saep. Y AenbHas
SHEPrus CBS3U U €€ 3aBUCUMOCTh OT MacCOBOI0 YHUCJIA JJIEMEHTOB. SliepHbIe peakIiuu, 3aKOHbI COXpaHe-
HUS NIPU peakuusax. Peakuuu neneHus u nenHas saepHas peakuus, siAepHblil peakTop U aTOMHas SHepre-
THKa. TepMosiiepHble peakluu.

18. PagnoaktuBHOCTH. CTaOMIBHBIC U PAAHMOAKTUBHBIEC H30TOIBI, OL-pacmaj, 3- pacmaj, y-u3iaydeHue. 3a-
KOHBI paJIM0aKTUBHOTO pacnaaa. [lepro nonypacnana. AKTUBHOCTh. EcTecTBeHHas palniOaKTUBHOCTb.
19. DnemenTtapHbie yacTuiibl. OOTOH, JIENITOHBI, ME30HBI, HYKJIOHBI, TUIIEPOHBI U UX OCHOBHBIE XapaKTe-
pUCTUKH (Macca, BpeMs KU3HH, 3apsij, CIIHH, B3auMoeiicTBre). YacTuiel u antudactuilbl. [IpeBpamenns
YaCcTHI] ¥ 3aKOHBI COXpaHeHus. TUIbl B3aUMOJCHCTBUS MEK/y YaCTULIAMU U HOCUTENH B3aUMOJICHCTBUH.
KBapkun.

6.6. IlepeyeHb BONPOCOB /ISl IPOMEKYTOUHON aTTEeCTALUMN
1. Kakue MeToapl GU3HYECKOTO HCCIIe0BaHus 3HaeTe? B yeM 3akirodaercs mporecc u3MepeHus Gpusu-
yeckoii BenuunHbI? [1o JaHHBIM Tpex u3MepeHuit nepruoaa konebanuit mastanka (6 ¢, 5,8 ¢, 6,2 ¢) oue-
HUTE €T0 IMOTPEITHOCTb.
2. HazoBure Bce ocHoBHBIE equHuIbl CU, 3-5 mpousBoanbix equnanin CU, nx HAaMMEHOBaHUS U pa3Mep-
HOCTH. EMHUIBI KaKUX BETHYHNH UMEIOT Pa3MEPHOCTH (K2 M/C)?
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3. JlaiiTe onpeneneHuss 1 Ha30BUTE €IUHUIIBI OCHOBHBIX KHHEMAaTHUYECKUX BeMUYHH. [10]] KakuM yrioM Kk
TOPU30HTY HY>KHO OPOCHUTH TEJO, YTOOBI JAILHOCTH €T0 MoJieTa ObuTa BIBOE OOJIbIIE BEICOTHI TIOTHSTHS ?
4. ChopmynupyiiTe 3aKOHBI AMHAMHMKH MOCTYNAaTEIbHOTO JBIKEHHUS. 3alUIIUTEe MX IS aBTOMOOMIIS,
HAYaBILIEr0 TOPMOKEHUE F030M.

5. 3anuiuTe ypaBHEHUS AMHAMUKH MOCTYNATEIbHOIO U BpalllaTeIbHOTO JIBMXKEHUS Ui 1Iapa, 3aKaTbl-
BAIOIIETOCS C HEKOTOPOH HAYAJIbHOM CKOPOCTHIO 0€3 MPOCKAIb3bIBAHUS Ha HAKIIOHHYIO TUIOCKOCTb.

6. [Tonb3ysich 3aKOHAMHU COXpPaHEHUs, OMpeaesuTe paboTy 3JIEKTPOMOTOpA MO PacCKpyYHBAHHUIO OpOu-
TaJbHOM CTAaHIIUU (MX MOMEHTBHI MHEPIIMM U3BECTHBI) /10 3aJaHHOMN YTJI0BOM CKOPOCTH.

7. C KaKkoil CKOPOCTHIO JIOJKEH BBIXOJUTH BO3JyX W3 PACHBUIUTENS, YTOOBI )KUJIKOCTh B HEM IOJHUMA-
Jach Ha 3a/IaHHYIO BBICOTY?

8. HazoBuTe oCHOBHBIEC XapaKTEpUCTUKN rapMOHUYECKHUX Kojiebanuii. Hanummre ypaBHeHHE CBOOOIHBIX
TrapMOHUYECKUX KOJeOaHHi, 3aTyXaroIuX FrApMOHNYECKUX KOJICOaHM.

9. Kak B3auMOJIEHCTBYIOT Ha PACCTOSHUU MOJIEKYJIbl pEaIbHOrO U HjeanbHOro razoB? Kak 3aBucsaT ot
TEeMIIepaTypbl UX TEINIOEMKOCTH?

10. SIBnenus nepenoca. TemnonpoBogHocTh, nuddy3us, Bi3kocTs. Hamucats hopMyIbl 1 0OOBSICHUTH HX
CYLIHOCTb.

11. IlonyuyuTe M3BECTHBIE IKCIEPUMEHTAIbHBIC FA30BbIC 3aKOHBI U3 YPABHEHUSI COCTOSHUS HUJI€ATBHOTO
ra3a. [Ipu kakux ycioBHsIX OHO MPUMEHUMO?

12. Kakoe KoiIM4ecTBO TEIIOTHl HA/IO MepeaTh BOASHOMY MHapy moj nopirHeM ¢ rpy3oM 200 kr, 4ToObl
noaHATh ero Ha 0,5 M? Ha ckobKO Ipu 3TOM U3MEHHUTCS TEMIIEpaTypa Tpex MoJiel mapa?

13. Onumure paboTy UAeaIbHON TEIIOBOW MAIMHBI AJs MpsiMoro W obpatHoro mukia. [lukn KapHho.
Yewm onpenensercs 3¢ (HEeKTHBHOCTb PA0OTHI TEILIOBOW MAIIHHBI?

14. Onpenenute pa3HOCTh YPOBHEH KHUJIKOCTH B COOOILIAIONINXCS KAMUIUIIPaX pa3HOTo AUaMeTpa.

15. PaccuwnTaiiTe 37€KTpUUYECKOE TOJIEe, CO3/IaBA€MOE CHUCTEMOM JBYX TOYEUYHBIX 3apsiioB HAa OOJIBIIOM
paccrosinuu. Omnpenenute paboTy MO MEPEeMENIEHUI0 TOYEYHOTO 3apsija B 3TOM IMOJie, MOTEHIMATBHYIO
SHEPTHUIO 3apsaa U NOTEHLHAN MOJISL.

16. PaccuuTaiite paboTy Mo pa3JesieHHI0 3apsA0B B IJIOCKOM KOHJIEHCATOpE, ONPEAETUTE SHEPTUI0 U
IUIOTHOCTH SHEPTUU TOJIS B KOHJIEHCATOPE.

17. Onpenenute cuily, IEUCTBYIONIYIO Ha TOYEUHBIH TUMONG B IMOJE TOYeUHOro 3apsaa. Kak aBwkercs
JUIOJb B AJIEKTpUYECKOM MoJie? UTo MpOUCXOIUT C TUANEKTPUKOM B 3jeKTpuueckoM noje? Kak menser-
Csl TIOJIE B IUJIEKTPUKE?

18. Ha3BaTh MCTOYHUKH MOTEHIIHAIBHOTO (JIEKTPOCTATHYECKOTO) U BUXPEBOTO AJICKTPUICCKOTO TIOJIA,
HApHCOBATh XapaKTep pachpeeeHNus CHIIOBBIX JTUHUHM 3THX mosiei. Buxpesbie Toku. [lone3nsie u Bpen-
HBIE CBOMCTBA BUXPEBBIX TOKOB.

19. Ha3zoBuTe UCTOYHHUKHU M XapaKTEPUCTHKU MAarHUTHOTO moiia. Kak JneiicTByeT MarHuTHOE TMojie Ha 3a-
pSAABI U TOKH, HA paMKy ¢ TokoM? Kakoe ycTpoiCTBO OCHOBaHO Ha TaKOM J€HCTBUU?

20. YeM omnpeaensiroTcsi MArHUTHBIE MOMEHTHI aTOMOB? UTO MPOUCXOIUT C BEHIECTBOM B MAarHUTHOM I10-
ne? HazoBuTte TUITBI MAarHETUKOB U UX XapaKTEPUCTUKH.

21. O6bacHUTH TIOBe/IeHUE PEPPOMATHETUKOB B MarHUTHOM MoJie. OCHOBHBIE XapaKTepUCTUKU (heppo-
Mar"eTukos. [leTnst MarHUTHOTO THCTEpe3uce peppoMarHeTUKOB. [[iist yero u kakuMm o0Opa3oM UX HcC-
MOJIB3YIOT MIPH M3TOTOBIICHUH TPAHCPOPMATOPOB, AIEKTPOABUTATENCH.

22. Yto HaOIr01aeTCs B MPOBOJIHUKE MTPH €T0 JBMKCHUH B MArHUTHOM ToJie? B KOHTYype npu H3MeHEHHH
MarHUTHOTO MOTOKa yepe3 Hero? OnuInTe KoJIn4ecTBEHHO. OLEeHUTE Pa3HOCTh MOTEHIIMAIOB KOHIIOB
KpBUIbLEB caMoJieTa IpH TOJIETe.

23. Kakoe siBlIeHHE MPEMATCTBYET U3MEHEHHUsIM TOKa B KOHType? Kak onpenenuts WHIyKTUBHOCTH COJie-
Houza? PaccuuTaiiTe SHEPIHIO €ro MarHUTHOTO MOJIA.

24. Kak yctpoeH TpancopmaTop mepeMeHHoro Toka, Kakue (pusmdeckune MpUHIUIBI JEKaT B OCHOBE
ero paboThI.

25. Kak ycTpoeH reHeparop nepeMeHHOro toka. Kakue ¢usudeckrie mpUHIIUIIGI JEKaT B OCHOBE €ro pa-
oore.

26. OnuImuTe KOTUIECTBEHHO MPOIECCH B KollebaTensHOM KOHTYpe. [lonyunTe ypaBHeHHE KOJICOaHHH U
OTIpeIeNTUTE UX YacCTOTY.
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27. Yro mo6aBun MakcBemt k Teopemam [aycca Jjisi SJIEKTpUYECKOTO M MarHUTHOTO TOJIeH, 3aKOHaM
@apanes 1 Amnepa (TOJHOTO TOKAa), YTOOBI MOJyYUTh CHCTEMY, HOcslyto ero uMsa? Kakue mporuecchl
OIMCBIBACT 3Ta cucTema’?

28. YUto mpencrasiger coOOi aneKTpomMarHuTHas BojHa? YeM ompenensieTcss ckopocTh BoJiHbI? Kakue
CBOWCTBa CBETa IOATBEP)KJIAIOT €ro BOJHOBYIO Npupoay? UTo MOXKHO HaOoIaTh NMPH HAI0XKEHUU
BCTPEUHBIX BOJIH?

29. PaccMmotpuTte nudpakiuyio cBeTa Ha Ieiau wiu peuierke. OnpenenuTe HarpaBleHUEe MUHUMYMOB U
MaKCUMYMOB U3JTy4eHus. Kak 3aBUCAT OHM OT €ro 4acTOTHI U JUIMHBI BoJHBI? Kakue ycTpoiicTBa mo3Bo-
JISIFOT Pa3JioXkKUTh CBET B CIEKTP?

30. Uro nmpoucxoauT B MeTayuiax (TMOJyHIpoBOJHHUKAX) oA JeiictBueM cBeta? Kak o0bscHsaeT GpoTodd-
(bexT BOJIHOBas Teopus M 4TO HalmonaeTcs Ha onblTe? Kakue npennosoxkeHus o MpUpoJe CBeTa U Kak
MO3BOJIMIIM 00BACHUTH Habmogaemoe? Uto Takoe KpacHas rpanuna ¢porodpdexra?

31. B yeM nposBISAIOTCS BOJHOBBIE CBOMCTBA YacTHIl? Kak yacTtoTa U JUIMHA BOJIHBI CBA3aHbI C SHEPIUei
Y UMITYJIbCOM YacTHUIIBI? MOKHO 711 HaOII0AaTh BOTHOBBIE CBOMCTBA KPYITHBIX TEJ U MPEAMETOB?

32. Kakue KBaHTOBbIE 4YMcCiIa BBOASTCA JJIsl OIMCAHUS JIBUXKEHUS JIEKTpoHa B arome? Kakue oHu ompe-
JETSIOT (PU3NYECKUE BETMYMHBI U KAaKUM 00pazom?

33. UTo mpoUCXOIUT NpH NEepexoie JIEKTPOHA B aTOME ¢ YpOBHs Ha ypoBeHb? Kakue KBaHTOBBIE 4YHCIIa
Y BEJIMYUHBI TIPYU 3TOM H3MEHSIOTCS M modyeMy? UeMm ompeznensercs 4yacToTa M3IydeHHs (TIOTIOMICHHS)
aroma? [y 4ero Hy»eH CHEeKTpaibHbIi aHaIn3?

34. Kak mpoucxoauT 3al0JHEHUE 3JIEKTPOHHBIX COCTOSIHUM B aromax?

35. KakoBa npupoaa XMMHUYECKOH CBSI3U aTOMOB B MOJIEKYJIe M TBepAoM Tese? ONUIINTE BO3MOXKHbBIE
BUJIBI CBSI3U aTOMOB.

36. Uem onpeaenstoTcs 31eKTPUUECKUe CBOICTBA METAJIOB, MOJYIIPOBOJIHUKOB U AUANEKTpUKOB? Onu-
IIMTE SBJICHUS HAa TPAHUIIE ABYX Pa3HBIX METAJUIOB, IBYX MOJIYIPOBOIHUKOB.

37. U3 uero cocTout sapo atoma? Kakue cuiibl CBS3bIBAIOT s1IEPHBIE YaCTHUILIbI, KaKOBBI UX cBoMcTBa? Kak
onpeaenuTh AedeKkT Macchl U 3Hepruro cBsa3u sapa? Kakue mpoiecchl CONPOBOXKIAIOTCS BbIIEICHUEM
SJICPHOM SHEpIrun?

38. Kakue Bunbl u3inyueHuil sep 3Haere? OneHUTe UX SHEPTUI0 U Nopaxatonue gaktopsl. Kakossl npe-
JieTIbHBIE 103l OOTY4YEeHUSI U CPEACTBA 3alUTHl OT HEro?

39. Kakue Kimaccel aeMeHTapHbIX YacTull 3HaeTe? Ha3oBUTE BUIBI MX B3aUMOJICHCTBUS U 3aKOHBI COXPa-
HEHMsI. YKaKUTe COCOObI PETUCTPAIIMM U YCKOPEHHS YacTHULL.

40. Yem obycnosnena sueprust CosHia u 38e37? UTo mMpoucXoauT co 3BE€3/0M MOCIIe MPeKpaIiieHust Tep-
MosJIepHBIX peakiuii? [Tpn kakux ycioBUsSX HEMTpOHHAsI 3B€3/1a MPEBPATUTCST B YEpHYIO JbIpy? 3a Kakue
CBOWCTBA OHM IOJTyYHJIA CBOW HA3BAHHUSI?

6.2. [lepeyeHb y4eOHO-METOIHYECKOTO 00ecTIeYeHUsI
JJISl CAMOCTOSITeJIbHOM PadoThI

1. Pabouas nporpamma nucuuruinabl «Duzukay. [Topran Mxeckoit 'CXA
http://portal.izhgsha.ru/index.php/

2. YapsHoB AWM., Pycckux W.T. DnexkrpuyectBO M MarHeTusM. Y4eOHO-METOAMYECKOE Iocobue.
JMxesck: PUO UxI'CXA, 2004, 120 c. http://portal.izhgsha.ru/index.php?q=docs&parent=54

3. Pycckux U.T., YnpsHoB A.M. Ontuka u ¢usuka BemecTBa. MeToandeckue yka3zaHHs Uil CaMOCTOS-
TeNBbHOM paboThI MO (PU3UKE CTYACHTOB MHXEHEPHBIX cnenuaibHocTel, Vokesck: MxI'CXA, 2003, 36 c.
http://portal.izhgsha.ru/index.php?g=docs&parent=54

4. OcHoBHBIe TIOHATUA 00mIel pusuku : yued. mocodbue / B. C. Uanarynun ; x['CXA. - Uxesck . PO
MxI'CXA, 2005. - 95 c. - [IpeaM. ykas.: ¢. 92-95. Dx3emmusipel: Beero: 140.
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5. JlabopaTopHblie paboThI 10 pazaenny «MexaHuka U MOJIEKYJIsipHast GU3uKay»
http://portal.izhgsha.ru/index.php?q=docs&parent=54

6. JlabopaTopHble pabOTHI IO pa3Aeiy « IEKTPUIESCTBO U MarHETU3M
http://portal.izhgsha.ru/index.php?q=docs&parent=54

7. JlabopaTopHble paboThI 10 pazaeny «Ontuka. @U3nKa aToMa U aTOMHOTO SIpay
http://portal.izhgsha.ru/index.php?g=docs&parent=54

7. YYEBHO-METOANYECKOE U HTHOOPMAIIMOHHOE OBECIIEYEHHUE

JAUCHUIIVIMHBI ®U3UKA
7.1. OcHOBHas1 JIUTEepaTypa
No Tonm L Kou-Bo sk3emmuisipoB
HanmveHnoBanwue ABTOpP(BI) o 4
n/m MecTo u3anus | © 3 B OMOIHOTEKE Ha Kag.
1. |Kypc ®usukn, Hlamupo  |Yoa, VYI'YDC,|1,2,3|http://rucont.ru/efd/350721
C.B. 2013
2. |Omnopubie koHcnek-|boOsuteB  |Tyma,  TITIY,| 2 |http://rucont.ru/efd/338176
TBI IO 3neKkTpomar-|H0.B. 2015.
HETU3MY
3 |®wusuka. Ontuka. UY.|A.B. Ilapa-|M3nx 2-e, nepepad
1. Teomerpuueckas|monoB, JL.B.|lu gon. — Tyna :
OITHKA Huxkonbckas, | I3natenscTBO http://rucont.ru/efd/238598
NA. Kue-|TTIIY 3
MHHHUHA, nMm.JI.H.TomcTtoro,
A.B. Epmo-|2013.
JIOB.

4 |®usuka. Onruka.2.|A.B. Ilapa-|M3nanue  BTOpOE,

BosnHoBas onTuka: |MoHOB, JLB.|nmepepab m gom .—
yueGHoe mocoGue | HiKombeias, | Tyna : Msatens- http://rucont.ru/efd/238599
N.A. Kienu-|cTtBo Ty
HHUHA, A.B.|lum.JL.LH. ToucTtoro,
Epmoimor 2013

5 |®wusuxa. Paznens|O.A. Jlenu-|Ydum. roc. yH-T
«Mexanuka. Moune-|coBa, 9KOHOMUKH u
KyJIsIpHas ¢duzuka. cepBuca .— Yoa : .
1 |http://rucont.ru/ef 2
TepmonrHaMuKay. VI'VOC, 2015 — tp frucont.ru/efd/35068

Puc. 9, 0ub6-
JUOTp.: 8 Ha3B.

7.2 JlonoJiHUTe/IbHASA JIUTEpaTypa

No T'ogn Cemectp| Kom-Bo 3k3eMILISIpOB ‘
i HanmenoBanme ABTOp(BI) MECTO H3/1a- B OnGnmo-
n/m Ha Kad.
HUS TeKe
1 |Kypc oOmeit ¢uszuku (1,2,3|CaBennen 1U.B. M. Hayka,| 1,2,3 107 -
TOM) 1987
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2 |COopHuk 3amauy no oOmemy|BonbkeHmreiH|., CIie.| 1,23 388
Kypcy ¢husuxu T.C, Kumxubiii
mup, 2003
3 |Kypc obmeii ¢uszuku : yued.|. 3ucman I'. A. M. Tonec. - 6- 1 115
nocobue ais Bry30B. T. 1: Me- € u3d., nepe-
XaHUKa, MOJICKYJIsIpHas (u3u- pa6.. - M.
Ka, KOoJIEOAHHS U BOJIHBI Hayxka, 1974

7.3. UnTepHeT-pecypchl

Odurmansaeie cait Mxesckoit 'CXA — Pexxum moctyna: Www.izhgsha.ru/

[Toptan Mkerckoit 'CXA — Pexum noctyna: http://portal.izhgsha.ru/index.php

Cucrema 3J1eKTpOHHOTO 00y4eHuss — Pexkum mocryma: http://moodle.izhgsha.ru/

M w o np e

OnekTpoHHO-OnOMoTeuHas cucrema «Pykont». — Pexxum mocryna: http://rucont.ru/

1.4. MeToauuecKkue YKa3aHUuA 110 0OCBOCHHUIO JUCHUIIJINHBI

[Tepen nzyvueHneM JUCHUIUIMHBI « DU3HMKa» CTYISHTY HEOOXOUMO 03HAKOMHUTKCS C pabouei mpo-
IrpaMMO¥ TUCIUTUTMHEI, pa3MEIICHHON Ha MMOPTaJie  MPOCMOTPETh OCHOBHYIO JINTEPATYPY, PUBEICHHYIO
B paboueil mporpamMme B pazjiene «Y4eOHO-METOIMYeCKOe M HHPOPMALIMOHHOE 00ECIICYeHNE TUCIIUTLIN-
Hbl». KHUTH, pa3MelleHHbIC B AJIEKTPOHHO-OMOIMOTEYHBIX CHCTEMaX JOCTYIHBI U3 JIFOOOW TOYKH, TJIe
umeercst BbIxol B « MTHTepHET», BKIIIOYAsl TOMAIIHUE KOMIBIOTEPhl. ECI BBISBHIIN TIPOOJIEMBI JIOCTyIA K
yKa3aHHOH JIUTEpaType, oOpaTHTECh K MpernoaaBatesto (MO0 Ha 3aHATUAX, JTUOO Yepe3 MmopTall akaie-

JIyist M3ydeHus TUCIUTUTHHBI HE00X0IMMO UMETh YHCTYIO TeTPajlb, 00hEeMOM HE MeHee 48 JINCTOB
JUTst JIEKIUA 1 48 UCTOB 1715t T1abopaTopHbIX padoT. [lepen Havanom 3aHATHI HaIO OETIIO TOBTOPUTH Ma-
TepHall U3 KypcoB JUCIHILTUH «MaTemMaTukay.

st 3 peKTHBHOTO OCBOSHUS AUCIMILTUHBI PEKOMEH TYETCSI IIOCEIIATh BCE BUJIBI 3aHATHH B COOT-
BETCTBUU C PACIHCAHUEM U BBIMIOJIHATH BCE JIOMAIIIHUE 33/IaHUs B YCTaHOBJICHHBIE TPEIO/IaBaTeieM Cpo-
ku. B crydae mpomycka 3aHATHH 10 YBRXKHUTENbHBIM IPUYUHAM, HEOOXOIUMO MOJOUTH K MPENOIaBaATENIO
Y TIONTyYUTh MHAUBHIyalIbHOE 33/IaHKe TI0 MIPOIYIIEHHOM TeMe.

[TomydeHHble 3HAHHUS M YMEHHUS B TMPOIECCE OCBOSHUS AUCIMILTUHBI CTYJIEHTY PEKOMEHIYETCS
MIPUMEHSITH JUTsl PEIICHUS CBOMX 33]1a4, HE 0053aTeIbHO CBSI3aHHBIX C MTPOTPaMMOU JTUCITUTIIHHEI.

Biianenve KOMIEeTeHIIUSIMHA TUCITUTUIMHEI B TIOJTHON Mepe OyAeT MOoATBepKAaThcsl Bammm yMeHu-
€M peIiaTh KOHKPETHBIC 3aJIaUH.

[TomrydeHHbIC IPH U3YYCHUH JUCIUATIINHBI 3HAHUS, YMCHHSI U HABBIKM PEKOMEH]IyEeTCS UCIIONB30-
BaTh MPHU BBHIMOJIHEHUH KYPCOBBIX M JUILIOMHBIX paboT (TPOEKTOB), a TakkKe Ha YYEOHBIX W MPOU3BO/I-
CTBEHHBIX MPAKTHUKAX.

7.5 IlepevyeHb HHPOPMALMOHHBIX TEXHOJIOT Ui, HCNIOIb3YyeMBbIX PHU OCYLIECTBIEHUH 00-
Pa30BaTeJIbHOIO NMpoLecca M0 JUCHUIIIHHE, BKIIYas NepedyeHb NIPOrpaMMHOro odecrne4eHus u
HH(OPMALMOHHBIX CIIPABOYHBIX CHCTEM (IIPH HEOOXOAUMOCTH)
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[Touck nadopmanuu B riaodansHOM cetn MHTEpHET

PaboTa B 251eKTpOHHO-OMOIMOTEUYHBIX CHCTEMAaX

Pa6ora B DMOC By3a (paboTa ¢ mopraiom u OHJIaiiH-Kypcamu B cucteme moodle.izhgsha.ru)
MynbTUMEANITHBIE JTEKIIMT

PaboTa B KOMIIBIOTEPHOM KJ1acce

KoMnbrorepHoe TecTupoBaHue

Ipu uzyuenuu yuebrno2co mamepuana uCnoab3yemcs KOMIAEKNM JTUYEH3UOHHO20 NPOSPAMMHO20
obecneuenus ciedyue2o cocmasa.

1. Onepanmonnas cucrema: Microsoft Windows 10 Professional. IToamnucka Ha 3 rona. [oro-
Bop Ne 9-BJ1/19 ot 07.02.2019. IMocneanss moctymHast Bepcus mporpammbl. Astra Linux Common
Edition. Torosop Nel73-I'K/19 ot 12.11.2019 r.

2. bazosebrit maker nporpamm Microsoft Office (Word, Excel, PowerPoint). Microsoft Office
Standard 2016. beccpounas munensus. JloroBop Ne79-I'K/16 ot 11.05.2016. Microsoft Office Stand-
ard 2013. beccpounas murensus. Jorosop Ne0313100010014000038-0010456-01 ot 11.08.2014. Mi-
crosoft Office Standard 2013. beccpounas nunensus. JJorosop Ne26 or 19.12.2013. Microsoft Office
Professional Plus 2010. Beccpounas nuiiensus. JJorosop Nel06-I'K ot 21.11.2011. P7-Oduc. loro-
Bop Nel173-I'K/19 ot 12.11.2019 .

3. UndopmannonHo-cripaBoyHasi cucTema (clipaBouHO-TpaBoBas cuctema) «KoHcympTaHT
[Tnrocy. Cormamenue Ne MKI12016/JICB 003 ot 11.01.2016 nns ucnonb30BaHUsl B YYEOHBIX LIENISAX
Oeccpounoe. OOHOBIsIETCS peryispHo. JIuIeH3uss Ha Bce KOMIBIOTEPHI, HCIOIb3yeMble B YU4EOHOM
mporiecce.

Obyuarowumcs obecneuen oocmyn (YOaieHHul 00CMYN) K C1eOVIOWUM CO8PEMEHHbIM Npo-
QeccuonanbHbim OA3aM OAHHBIX U UHGOPMAYUOHHBIM CHPABOUHBIM CUCTHEMAM.

WNupopmaninoHHo-cipaBo4yHasi cucreMa (cnpaBo4yHO-TIpaBoBas cucreMa) «KoHcynbranT
[Tnrocy.

«1C:Ilpennpusitue 8 uepe3 UurepHer s yueOHbIX 3aBeneHuii» (https://edu.lcfresh.com/) co

cinenyromumu npunoxkerusimu: 1C: byxranrepus 8, 1C: Ynpasnenue Toprosieit 8, 1C:ERP Ympas-
nenue npeanpusitiuem 2, 1C: Yrpasnenue Hamel upmoit, 1C: 3apraTta u ynpaBieHHE IEPCOHATIOM.
OO6naynblii cepBuUC.
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8. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCHUIIJIMHBI

VYuebHas ayquTopus AJsl MPOBEACHUS 3aHATUN JIEKIMOHHOIO ¥ CEMHUHAPCKOrO THIA, TPYIIOBBIX U
MH/MBUYaIbHBIX KOHCYJIbTAllUH, TEKYIIEr0 KOHTPOJISI U IPOMEKYTOUHON aTTeCTAlUU.

AynuTopusi, YKOMILJICKTOBaHHAsl CIELUAIN3UPOBAHHON MeOEeIbl0 M TEXHUUYECKUMH CpEICTBaMU
00y4eHHMsl, CITyKALIUMHU JUIsl IIpeACTaBlIeHUs yueOHON MHpOopManuy O0bLION ayTUTOPUU: NTEPEHOCHOM
KOMIIBIOTEP, TPOEKTOP, TOCKA, IKPaH.

YueOHast ayIuTOpUs JJIs IPOBEACHUS 3aHATUN JIGKLIMOHHOTO U CEMHUHAPCKOTO THIIA, TPYIIOBBIX
WH/IMBUYaIbHBIX KOHCYJIBTAIIM{, TEKYIIETO KOHTPOJIA U MPOMEXKYTOYHOM arTecTauui (MPaKTUYECKUX
3aHATUR).

AynuTopusi, yKOMILJIEKTOBAaHHAs CIEUATIU3UPOBAHHON MeOenIbl0 M TEXHUYECKMMM CpEeICTBaMU
00y4eHHUs, CIIyKallUMHU JUIs NpeACcTaBiIeHusl yueOHoM nH(opManuu O0JbIION ayTUTOPUU: NTEPEHOCHOM
KOMIIBIOTEP, IPOEKTOP, JOCKA, SKPaH.

YuebHas ayquTOpus IJsl IPOBEACHUS 3aHATUN JIEKIIMOHHOTO M CEMHUHAPCKOTO THIA, TPYIIIOBBIX U
WH/IMBUYaTbHBIX KOHCYJIBTALWH, TEKYIIETO KOHTPOJISI M MPOMEKYTOYHOM aTTecTanuu (J1adopaTopHBIX
3aHATHUR).

AynuTopusi, YKOMILICKTOBAaHHAS CIICHUATU3NPOBAHHON MeOeIbl0 M TEXHHYECKUMH CPEICTBAMH
00y4YeHHs, CITy)KallMMH JUTS TIPEICTaBICHUsT yueOHOM MH(pOpMaIuy OOJBIION ayTUTOPHUH: TIEPEHOCHOMN
HOYTOYK, nabopatopHoe o0opypoBaHue:
VYcraHoBKa Ui rpaJydpOBaHUs BOJIETMETpa IpU MOMOIIM aMIlepMeTpa.; YCTaHOBKA JUIsl U3MEpPEHUs
KpUBOW HaMarHW4MBaHUA U METIM MAarHUTHOIO THUcTepe3uca (eppoOMarHeTUKOB € MOMOIIBIO OCHIILIO-
rpada; Ycranoska juist usmepenust KIIJ[ u kosddunmenta tpancdopmarun Tpaicopmaropa.; Y cTaHOB-
Ka JIJIsl U3MEPEHHUsT pa3MepoB U OIpeaesieHHe MapaMeTpoB OOBEMOB TEJl MPAaBHILHOW I€OMETPUYECKON
¢bopmbl.; YCcTaHOBKA Il H3MEPEHHS XapaKTEPUCTUK BaKyyMHOTO (DOTORJIEMEHTA.; Y CTaHOBKA ISl OTIpe-
JeTICHHs IIMPHHBI 3alpPeNeHHON 30HBI KPACHOTO CBETOAMO/A.; Y CTAHOBKA /ISl OTMPEACTICHHUS YCKOPEHUS
CBOOOJHOTO Ta/IeHUs.; Y CTaHOBKA ISl OTIPE/ICICHUS yIEIbHON TEIUIOEMKOCTH JKUIKOCTH TPU MOMOIIN
AIIEKTPOKAJIOPUMETpa.; Y CTaHOBKA JIIsl omnpeneneHust Touku Kropu.; YcraHOBKa JUTIsl ONpeieNiCHHs TeM-
nepaTypsl HUTU JIaMIIbl HAaKaJMBaHUS M W3yYEHHE 3aBUCUMOCTH €€ CONPOTUBIIEHUS OT TEMIEpPaTyphl.;
YcTraHoBKa AJsl ONpeNeeHusl CONPOTUBIICHUST MPOBOJHUKOB; YCTAHOBKA JUIS ONPENCNIEHUS] CKOPOCTH
3ByKa B BO3/yX€ METOJIOM CTOSYMX BOJIH.; Y CTaHOBKA JUIs OIpEJENICHHUs] CBETOBOM OTJauu JaMIlbl HaKa-
JMBaHMA.; Y CTaHOBKA JAJIs ompeiesieHus noctosHHoi Credana — bonblMana.; YcTaHoBKa Ui onpeene-
HUs nocTosiHHOM [Tmanka.; YcraHoBKa sl OnpeiesieH sl TIOKa3aTesl MPEIOMIICHHS TPO3PAYHBIX TIACTH-
HOK C TIOMOIIbI0 MHUKPOCKOTA.; YCTaHOBKA Uil ONpEICNICHUs] OTHOIIEHHS 3apsiia dJEKTPOHa K Macce;
YcraHoBKa JUTsl OTIpE/ICTICHUST MOMEHTa WHEPIMH Tella METOJIOM KPYTHIJIBHBIX KoJieOaHWii.; YcTaHOBKa
UL ONpeeNICHHsT MOMEHTa MHEPIIMA MaxOBOTO KoJieca., Y CTaHOBKa ISl ompeaeneHus Kod(hduimenTa
BSA3KOCTH >KUAKOCTH MeTo1oM CTOKca.; Y CTaHOBKA JUIsl ONPE/IETeHNs MOMEHTa MHEPIIMA MaXOBOTO KOJIe-
ca M CUJIBI TPEHHUS B OMNOpE.; YCTaHOBKA Ui M3y4EHHUsS yNpyrux aedopmaruil U onpeneiaeHue Moy
IOnra u3 nedopmaruu n3ruba; YcraHoBKa /Uil U3yUEHHs CHEKTPOB IMOTJIOMIEHUS! C TOMOIIBIO CIIEKTPO-
rpada UCII — 51.; YcranoBka Ui M3y4eHUs] MHAYKTUBHOCTH KaTylIeK EMKOCTH KOHJIEHCATOpPOB C TO-
MOIIBI0 BOJBTMETPA W aMIlepMeTpa; Y CTaHOBKA JJIsl M3YUCHHUS TPAyHpPOBAHUSI TEPMOIIAPHl M U3YYCHUS
paboTHI TEPMOIJIEKTPOTeHEpaTopa; Y CTAaHOBKA JIJIsl M3YyUEHHS 3aTyXarolluX KOJICOaHWM U OTpe/ieieHne
KodQdunreHTa 3aTyxaHus., YCTaHOBKA JUIS M3YYCHHS 3aKOHOB OTPaKCHUS W TPEIOMIICHHUS CBETa.;
YcraHoBKa /ISl U3yYEHHSI 3aKOHOB BPAIaTeIbHOTO JABIKEHHS PH TToMoIy MasiTHuka Obepoeka.; Ycra-
HOBKa JIJIs1 U3y4€HHsI 3aBUCUMOCTH CONPOTUBIIEHUS IPOBOIHUKOB M MOJIYIPOBOAHUKOB OT TeMIEpPaTyphl;
YcraHoBKa Ui U3YYEHUS] TApMOHUYECKHUX YNPYTHX KojeOaHWi.; Y CTaHOBKA Uil ONpeAeTIeHUs TOPU30H-
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TAJIbHOM COCTAaBIAIONIEH MHAYKIIMA MAarHUTHOTO MOJIA 3€MJIH; Y CTAaHOBKA JIJI ONPEEICHUS JJIMHBI DJICK-
TPOMAarHUTHON BOJHBI 1O criocoOy Jlexepa; YcraHOBKa il ONPEIEICHUS TI1aBHOTO (POKYCHOTO PaccTosi-
HUS JTUH3.; Y CTAaHOBKA JJI ONpeIeNICHUs TTMHBI BOJHBI CBETA C MOMOIIIbIO Kojel HproToHa..

[Tomerienue JUIst CAMOCTOSITEIBHOM paboTHI.

[ToMelieHne OCHAIIEHO KOMITBIOTEPHOU TEXHUKOW C BO3MOXHOCTBIO MOJKIKOYEHUS K ceTh ««MH-
TEPHET»K U 00ECIIEYCHUEM JIOCTYIIA B AJICKTPOHHYIO WH()OPMAITMOHHO-00pa30BaTEIbHYIO CpEly OpraHu-
3aIlUH.

[Tomermenus a1 XpaHeHUsT U TPOPHIIAKTHIECKOTO 00CTY)KUBaHUS y4eOHOTO 000PY10BaHUS
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POH/I OHEHOYHBLIX CPE/ICTB

10 AU CHUIIIINHE

OU3NKA

Hanpagsienue noaroroBku 13.03.01 —«TenioaHepreTnka M TeNJI0TEXHUKA »

KBanudukanus BoIIYCKHUKA — Oaxkanagp

®opma 00yueHUs — OUHAA, 3A0YHAA

Mxesck 2016
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IEJIb Y 3AJAYA TIPOMEXKYTOYHOM ATTECTAIIMA CTYJIEHTOB
IO AMCIUIIVIMHE ®U3UKA

HeJ’IB HpOMe}I(YTO‘lHOﬁ aTTeCTallu - IIPOBEPKA CTCIICHNU YCBOCHUA CTYJACHTAMHA y‘IC6HOFO Marcpualia 3a
BpCMA U3YyUYCHUA OUCHUILUINHEBI, YPOBHS C(bOpMI/IpOBaHHOCTI/I KOMHeTeHHI/Iﬁ TIOCJIC 3aBCPIICHUS U3YUCHUA

JIUCLUILINHEL.

3a1aun MPOMEXKYTOYHOM aTTECTaI|H:

- OCYILIECTBUTH IPOBEPKY U OLIEHKY 3HaHUH, TIOJTy4EHHBIX 3a KypC, YPOBHEH yCBOCHUS yUeOHOU JHC-

L[UILJINHBI,

- BbISIBJICHUC YPOBH:A M OLICHKA YMCHHS ITPUMCHATD TCOPECTUUCCKUC 3HAHUA IIPH PECHICHUN ITPAKTHYCCKHUX

3ajad,

- OIIpeieTICHUE YPOBHS C(HOPMHUPOBAHHOCTH JIEMEHTOB MPO(ECCHOHAIBHBIX KOMITCTEHITHH.

Jist morycka K IpOMEXKyTOUHOM aTTeCTallU CTYJICHTY HE0OXOIMMO MPEACTABUTH 3aKIIFOUYEHHE 10 BbI-
TIOJTHEHHBIM J1a00PaTOPHBIM Pab0OTaM, OTYUTATHCS [0 TECTOBBIM 33aHHSAM MIPOMEKYTOYHOMN aTTECTAIIIH.

J171s1 KOHTPOJISL pe3yIIbTAaTOB OCBOEHHSI CTYJICHTOM Y4€OHOTO MaTepHaria 1o MporpaMmme JUCIUILIIUHBL, 110

UTOraM 00pa30BaTENIBHO IEATEILBHOCTH B OCBOCHHHN 00Pa30BaTeIbHOTO MOJTYJIS IIPELyCMaTpHBAETCsl YCTHBIIN

OK3aMCH. HpI/I IMOJIHOCTBIO BBIIIOJIHCHHBIX 3aIdHUAX XU OTBCTAX HAa BOIIPOCHI CTYACHT MOJKET I1IOJIYYUTh Ha 5K3a-
MCHC MaKCUMAJIbHYIO OLICHKY «OTJIMYHO».

ITACITIOPT ®OHJIA OHEHOYHbIX CPEIACTB

HaumenoBanue paznena | Kox koutponu- | OuneHounbie | Onenounsie | OmeHOYHBIE
y4eOHON TUCIUIUIMHBI | PyeMOW KOMITe- | CpeICTBa Al | CpEICcTBa | CpeacTBa s
2 TeHIUH (WK ee | MPOBEPKH 3HA- | JJIS IPOBEP- | MPOBEPKH Blla-
EE (Mony.is) YacTH) HUU KU yYMEHHI NEeHU’
=
5 (1-it oram) (2-# sTam) (HaBBIKOB)
(3-# oram)
1. |MexaHuka 1 MOJIeKy- OIIK-2 m 3.1.1 m 3.2.1 m. 3.3.1
JsaApHas ¢u3uKa
2. |DJaeKTpu4YecTBO M Mar- OIIK-2 m 3.1.2 m 3.2.2 m 3.3.2
HETH3M
3. |OnTuka u ¢pusnka atoma OIIK-2 m. 3.1.3. m. 3.2.3 n. 3.3.3
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1. MEPEYEHb KOMITIETEHIIUI C YKA3SAHUEM 2TAIIOB UX ®OPMHUPOBAHUS B
MPOILIECCE OCBOEHH S OBPA3OBATEJBbHOM ITPOI'PAMMBI

[lepeueHs KOMIETEHIIMUI U 3TAMBI KX (POPMUPOBAHUS

HNnupexc Conepsanne B pe3yabTare usyuenust ydeOHOH THCHHUILIMHBI
KOMIIETEeH-
i KOMIICTCHIIMHA 3HaTh Ymernb Baaaers

HCIIOJIE30BAHUIO OC- | OCOOEHHOCTHU U | OpUMEHTh MeTO- | HaBbikamu uc-
HOBHBIX 3aKOHOB TOHKOCTH ecTe- | bl OCHOBaHHBIC MMOJIL30BAHHUS
€CTECTBCHHO- CTBEHHOHAYYHBIX Ha 3aKOHaX €CTe- | 3aKOHOB €CTe-

OITK-2 HAaYYHBIX JIUCIU- JUCHUIUIMH W TIPU- | CTBEHHOHAYYHBIX | CTBEHHOHAYY-
IUTHH B Ipopeccuo- | MEHATh HA MPAKTH- | TUCIUTUIAH JJIs HBIX JUCIUAIIINH
HaJIbHOU JIesITENb- K€ B TMPOdeccHo- | TOCTUKEHUS MO- | B mpodeccro-
HOCTH HaJIbHOW JIesITeNb- | CTaBJICHHBIX IIE- HaJILHOM Jies-

HOCTH e TEIBHOCTH

B pe3ynbrare ocBOSHUS TUCIUTUTHHBI O0YYAIONTHICS TOJDKEH OBIIJICTh OCHOBHBIMH TPEOOBAHUSIMH, Xa-
paKkTepHU3yIOIMUMHU MPO(HECCHOHATBHYIO IeATEIbHOCTh OaKalaBpOB:

- 3HATh OCHOBHBIC Q)YHﬂaMeHTaHBHLIC 3aKOHBI KJIACCHYECKOM (1)I/I3I/IKI/I, QJICKTPOCTATUKHU, ITIOCTOAHHO-
ro 1 nNEpeMCHHOro 3JICKTPUICCKOI0 TOKa, MarueTtuimMa, 3JICKTPOMAarueTusmMa, nNpCaACTaBJICHHUA O 3aKOHax
KBaHTOBOM CI)I/I3I/IKI/I, BOJIHOBOH M KBAaHTOBOM OIITUKH, CTPOCHUH aTOMaA.

- yMeThb MOHUMAaTh (PU3NYECKHUE SIBICHUS, KOTOPBIE JIEKAT B OCHOBE paOOTHI SJIEKTPUUECKUX MAIIIUH,
(anmekTpoaBUTaTENN, TPAaHCHOPMATOPHI, FTECKTPOU3MEPUTENBHBIC TPUOOPHI U T.11.). Mcons3oBaTh Gusu-
YECKUE 3aKOHBI JIJIs1 TPaMOTHOM 3KCIUTyaTallui, PEMOHTA, COBEPUIEHCTBOBAHMS SJIEKTPUUECKUX MAIIUH,
YCTPOWCTB, MEXaHU3MOB, TEXHOJIOTUH C IEJTbIO TTOBBIMICHUS MX HAJEKHOCTH, TPOU3BOIUTEIHLHOCTH,
sHEprocOepekeHusl. YMETh CTPOUTH TpadUKU U CUUTHIBATh C HUX HAYYHO-TEXHUYECKYIO HH(POpMAIIHIO,
coOUpaTh MPOCTHIE IEKTPUUECKUE CXEMBI.

- BJIaJIeTh HaBbIKAMU UCTIOJIB30BaHMS 3aKOHOB (PU3UKH B TPO(DHECCUOHATBLHOM AESITEIbBHOCTH HABBI-
KaMHU pelleHus] KaYeCTBEHHBIX M KOJMYECTBEHHBIX 3a71a4, BO3HUKAIOIIUX B MPOPECCHOHATBHOMN JeITeIb-
HOCTH, HAaBBIKAMU U METOJaMH TIPOBEICHUs PU3MUECKUX U3MEPEHHI, MeTojaMu 00pabOTKH, aHATN3a U
MIPEJICTABJICHHS PE3yIbTaTOB (PU3NYECKOTO IKCIIEPUMEHTA C YUETOM MOTPEITHOCTEN H3MEPEHUN;
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2. OIIMCAHUE MOKA3ATEJEN U KPUTEPUEB OIEHUBAHUS KOMIIETEHIIAM HA
PA3/IMYHBIX OTAITAX UX ®OPMHUPOBAHMUSA, OIIMCAHUE HIKAJI ONEHUBAHUA

C(l)OpMHpOBaHHOCTB Ka)I(,HOﬁ KOMIIECTCHIIMHU B paMKaX OCBOCHHA AVCHHUILIMHBI OLICHUBACTCA 110 IIKAJIC:

- ydoeﬂemeopumeﬂbno, SIBJIAETCSA 00s3aTEIbLHBIM JJIA BCEX 06yqa}0mnxc>1 I10 3aBEPIICHUU OCBOC-
HUA AUCLHUITIINHBI,

- Xopouio, XapaKTECpUu3yE€TCs NMPEBBIIICHUEM MUHHUMAJIbHBIX XapaKTCPUCTUK C(bOpMI/IpOBaHHOCTI/I
KOMIICTCHI WU I10 3aBCPUHICHUN OCBOCHHA AHUCLHUITIIMHBI;

- OMmiau4Ho, XapakKTCPU3lyCcTCsa MaKCUMaJIbHO BO3MOXKHOM BBIPAXKCHHOCTBIO KOMIICTCHIIUN U ABJIACT-
CA BAXXHBIM Ka4E€CTBCHHBIM OPUCHTHUPOM JIA CaAaMOCOBECPIICHCTBOBAHM .

Jiist otieHKH cpOpPMHUPOBAHHOCTH KOMIETCHIIMH B paMKax JAUCIUILIMHBI B II€JI0OM, ITPETIOaBaTEIIeM
OLIEHUBAETCS COJIep KaTeNIbHasl CTOPOHA U Ka4eCTBO MaTepHallOB, IPUBEJCHHBIX B OTBETAaX CTY/IE€HTA Ha
9K3aMEHAlIMOHHbIE BOIPOCHI, PELICHHE 3a/1a4, a TAKXKE pe3yJbTaThl y4acTHs B HAy4YHOI paboTe, OJIMMIIH-
azlax u KOHKypcax.

IToka3zaTensiMu ypoBHsSI OCBOEHHOCTH KOMIIETEHLIMI Ha BCeX 3Tanax ux (opMupoOBaHUs SBISIOTCS:
1-ii 3Tan (ypoBeHb 3HAHUIA):

- VMeHue oTBeUaTh Ha OCHOBHBIC BOIPOCHI 110 3HAHUIO 3aKOHOB (DU3HUKH — YIOBJICTBOPUTEILHO (3).
- YMeHue rpaMOTHO He TOJIBKO 3HaTh, HO U pacCyXJIaTh MO TEME 3aJaBaeMbIX BOIPOCOB — XopotIo (4)
- 3HaTh 3aKOHBI (U3HUKU HA YPOBHE HEOOXOAMMOM JIJIsi TOHUMAHUS MPUHITAIIOB PabOTHI JIEKTPOTEXHH-
YEeCKUX U APYTUX MAIIMH U MEXaHU3MOB, TEXHOJIOTUH, 00CY)AaTh (PU3nUecKue MpoOIeMbl MO UX COo-
BEPIICHCTBOBAHUIO— OTJIMYHO (5)

2-ii yTan (ypoBeHb YMEHHIA):

- VYmenne pelmaTth MPOCThIC 3aJla4r, TECThl C HC3HAUYNTCIIbHBIMU OIINOKaMH - YAOBJICTBOPHUTCIIHEHO
3).
- YMeHue pemaTh 3a7a4uu, TECThI CPEAHEN CI0KHOCTU — Xopo1o (4).
- YMeHue pemath 3a7auu, TECThI MOBBILIEHHOM CI0KHOCTH, CAMOMY CTaBUTb 33Jjaudl — OTJIIMYHO (5).

3-ii 3Tan (ypoBeHb BJIajIeHUS] HABBIKAMH):

- Ymenue GopMyIHpOBaTh U PEIIaTh 33Ja4U U3 PA3HBIX PA3/EOB C HE3HAYUTEILHBIMH OITMOKAMU
- YIOBJIETBOPUTETHHO (3).
- YMeHHe HaXOJIUTh MPOOJIEMBI, PEIIaTh 3a/1a49H MOBBIIICHHOW CII0KHOCTH — XOpoIio (4).
- YMeHue caMOMy CTaBHUTb 33/1a4H, HAXOJUTh HEIOCTATKH U OIIUOKH B PEIIEHUSX — OTIUYHO (5).

3. THMIOBBLIE KOHTPOJILHBIE 3ATAHMS WJIA WHBIE MATEPHAJIBI, HEOBXO/IH-
MBIE JJ151 OHEHKH 3HAHW, YMEHW, HABBIKOB 1 (MJIN) ONBITA JESITEJb-
HOCTH, XAPAKTEPHA3VIOINX DTAIIBI ®OPMHUPOBAHMS KOMITIETEHIINII B
MPOLIECCE OCBOEHMSI OBPA30BATEJILHOM IPOTPAMMBI
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3.1 Tunosevle 3adaHus1 0415 OYyeHKU 3HAHUll, npuo6pemaemblie 8 X00e U3yYeHUs
ducyunauHsl (1-ii 3man)

3.1.1 Mooyne 1. MexaHuka u MOJIEKYJIsIpHasA (pU3UKA

N

Nookw

10.

Kunemaruka 1 AMHaMUKa MMOCTYIATENBHOIO ABMKEHUS. 3aKoHbI HhloTOHA.

MoOMEHT Cuiibl, MOMEHT HMITYJIbCa, MOMEHT MHEPLUHUHU TOYKH, Ted. OCHOBHOM 3aKOH AMHAMUKU
BpAaIllaTeIbHOIO JBUKECHHUS.

Kunernueckas aeprusi u paboTa mpyu BpamaTeIbHOM JIBIKECHUH.

INapmonnueckux konebanui. [IpyKuHHBIN, MaTeMaTHYECKUN U GU3HUYCCKUN MAaSTHUKHU.
3aryxatomme konebanus. JlorapupmMudecknii 1eKpeMeHT 3aTyXaHus

Mopenb uneanbHoro raza. OCHOBHOE ypaBHEHHE MOJIEKYJISIPHO-KMHETHYECKOU TEOPHUH.

Uucino creneneit cB000AbI MOJIEKYJI. 3aKOH PaBHOMEPHOTO PACHPEEIICHUs SHEPTUH 110 CTEIEHIM
cB00OBI. BHYTpeHHSIS SHEPTUs UCAIBHOTO Ta3a.

CpenHee 4HCI0 CTOJKHOBEHHH M CpPelHSS JUTMHA CBOOOAHOTO Mpodera MoJieKyIl. SIBieHus mepe-
HOCa B TEPMOJMHAMHYECKH HEPABHOBECHBIX cUcTeMax: Nud@y3usi, TEIIONPOBOIHOCTh, BHYTPEH-
Hee TpeHue.

[TepBoe Hauano TepmoguHamMuKku. M3omnporeccol.

Ob6parumbie u HeoOpaTumbie niporecchl. [lonsarue nuxna. Lukn Kapuo u ero KIIJ[ ns uaeansHo-
ro rasa.

3.1.2 Mooyns 2. DiieKTprn4yecTBO U MarHeTU3M

PoNbE

10.

11.

3axoH Kynona. HanpsbkeHHOCTB 3nekTpuueckoro mnosis E.

[Torenuman @. I'panuent norenuana. Cea3s E ¢ rpaaneHTOM MOTEHIMANA 3JIEKTPUIECKOTO TOJISL.
IIpoBonHuKY B anekTprudeckoMm noie. Ilone E BHyTpHu npoBoaHMKA.

DNEeKTPOEMKOCTh YEMHEHHOTI'O TPOBOAHMKA, c(hephl, TUIOCKOT0 KOoHieHcaTopa. [lapannensHoe u
IIOCJIEI0BATEIILHOE COCIMHEHUE KOHIEHCATOPOB.

[ToctosinHbIM 31ekTpryeckuil Tok. Cuiia TOKa, IIIOTHOCTh TOKa, OMUYECKOE CONPOTHUBIIEHUE. 3a-
koH Oma. [IpaBuna Kupxroda 1is pa3BeTBIeHHOH LEMH.

MarunutHoe nojie TokoB. Hanpspkennocts H u unaykiust B marautaoro nosst. CuitoBble JIMHUM
MAarHUuTHOTO ITOJIA.

Hupkynauus Bektopa B. 3akon nonHoro Toka. BuxpeBoii xapakrep MarHUTHOro nosisi. Pacuer
TIOJIsL NIMHHOT'O COJIEHOU/1a, TOPOUA.

®eppomMarneTuku. JJomeHHas cTpykrypa peppoMarneTukon, @eppoMarHeTHK B MAarHUTHOM TI0JIE.
[Iporiecchl HaMarHUYKMBaHUS M IEpeMarHnYMBaHus peppoMaruHeTHkoB. [1eTns MarHuTHOro ru-
CTepe3Hnca.

SIBnenue snekrpoMaruuTHOM MHIYKIMHU. [IpaBuio Jlenna. [punnmn paboTsl Tpanchopmaropa.
Buxpesble TOKH.

[lepemeHHBI 271€KTp. TOK. AMIUIUTY 1A, YacTOTa, ¢a3a. [lelicTByomue U aMIIUTy/JHbIE 3HAUYCHHS
IIEPEMEHHOT0 TOKA U HaIpsKEHUs. Pe3UCTOp, EMKOCTh M MHAYKTUBHOCTh B LIENU IEPEMEHHOTO
Toka. BekTopHble 1uarpaMMbl. PeakTHBHOE U MOJIHOE cONpOoTUBIeHUE 1enu. CIBUT (Pa3bl MEXIY
TOKOM U HaIlpsKEHUEM.

OcHoBHbIE nON0XeHUS Teopur Makcsenna. Tok cMelleHns U BUXpeBoe leKTpudyeckoe nojue. CuctemMa ypaBHEHUS
MakcBeia B MHTErpajibHO# (hopMme.
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3.1.3 Mooyns 3. OnTuka u pu3nKa aromMa

1. Unrepdepennus cBera. YciaoBue max u min uarepdepeniuu ceera. [IpuMeHeHue SBICHNS HH-
TephepeHnu cBeTa.

2. Jludpakuus ceeta. [udpaknuonnas pemietka. Pa3pematomas crmocoOHOCTh ONTHYECKUX TTPHO0-
poB. ndpakiust peHTT€HOBCKUX JIy4eH.

3. 3akoHBI TEIJIOBOTO M3MyueHus: 3akoH Kupxroda, Credana-bonpiiMana, 3akoH cmenienus: Buna.
KBanroBas teopus [lnanka. [IpuMeHeHre 3aKOHOB TEIJIOBOIO U3Jy4YEHHUS.

4. KganToBas npupoja cera. DotoHsl, sHeprusi, uMnyisc GotoHa. J[aBnenue cBera. Buemnwnii ¢o-
T3 heKT.

5. BoaHOBBIE cBOlICTBa MUKpOUYaCTHIl, TUNoTe3a jae bpoiinsa. CooTHOIEHUS HEONIpeAeICHHOCTEH
I'eiizenbepra. BomHoBas hyHKIHUS.

6. AtoMm BoIOpoO/a B KBAaHTOBOM MexaHuke. KBaHTOBbIE yKclia: TJIaBHOE, OpOUTAIbHOE, MATHUTHOE U
ux pusudeckuii cMmpici. [IpaBuiio oTOOpa U CEKTPHI UCITYCKaHHS aTOMa BOJOPO/IA.

7. Tlpunuun 3anpera [laynu, sneKTpoHHBIE 000JI0YKH U OPOUTATIH, CTPOSHUE IJIEKTPOHHBIX 000J10-
YEK MHOT'O3JIEKTPOHHBIX aTOMaX.

8. 3onHas Teopus TBepHoro tena. BanenTHas, 3anpelieHHast 1 CBOOOIHAS 30HBI, 3alIOJTHEHUE UX
snekTpoHamMu. CTpyKTypa 30H IPOBOIHUKOB, TUAJICKTPUKOB U TTOJIYITPOBOIHUKOB.

9. CoOcTBeHHas U MpUMECHAas MPOBOJIUMOCTb, p- U N-MIOIYIPOBOAHUKH, p-1 —TIEPEXO/IbI B MOTYIIPO-
BOJTHUKAX.

10. BeinpsiMuTenbHbIe CBOMCTBA p-n —epexoaoB. [IpuHiun paboTsl 1uoaa, TpaH3ucTopa, Goroco-
MIPOTHUBJICHUS, BEHTUIILHOTO (oTOdIeMeHTa. [IpuMeHeHre moypoBOIHUKOB B TEXHUKE.

3.2 TunoBble 3a1aHusl IS OLEHKH YMEeHUIi, MpuodpeTaeMbie B X0/€ U3yUYeHHUs TUCHUIIMHBI (2-i
3Tan)

3.2.1 Mooyns 1. MexaHnka 1 MOJICKYJISIDHAsA (U3HKA.

1. Touka M nBM>KETCS IO CIIUPAJIA C PABHOMEPHO BO3PACTAIOILIEN CKOPO-
CTBIO B HallpaBJIEHUH, YKa3aHHOM CcTpenikoil. [Ipu 3ToM Benmu4MHa MOJIHOTO
YCKOpPEHUS TOUKH ...

1) VBenuuuBaercs, 2) yMeHbIIaeTCs,
3) He u3MeHseTcs, 4) paBHa HYJIO. —

2. Jluck Bpaiaercss BOKpYT BEpTUKAJIbHON OCH B HallpaBJIECHUH,
yKa3aHHOM Ha pucyHke Oenoit ctpenkoil. K 0601y aucka npusioxeHa
cuJia, HalpaBJIeHHas Mo KacarenbHoi. IIpaBunbHO n300paxkaeT
HaIpaBJICHUEC MOMCHTA CUJIBI BCKTOP:

1, 2, 3, 4...




3. BenumuuHa MOMeHTa HUMITYJIbCa TCJIa OTHOCUTCIIBHO HGHOZ[BH)KHOﬁ OCH U3MCHSICTCH 110 3aKOHY;

1 5
L(H)= —gf +47  npu 3TOM 3aBHCHMMOCTb BEIMUMHBI MOMEHTA CUJI, AEHCTBYIOLINX HA TENIO,

OIINUCHIBACTCHA rpad)I/IKOM:
L ‘ ¥ [ M[ M|
t L t t
1) 3 2 2)

- -
o =1011 + 31~
4. Mnynbc MaTEpUAIILHOM TOUYKH U3MEHSETCS 110 3aKOHY p J (xr-m/c). Monynb
cwibl (B H), neficTByromieil Ha TOUKy B MOMEHT BpeMeHHU t = 4 C, paBeH ...

5. TonkocTeHHas TpyOKa U KOJIbIIO, IMEIOIINE OIMHAKOBbIE
MAaCChI M paJInyChl, BPAIAOTCS C OAMHAKOBOM yTIJIOBOW CKOPOCTBIO.
OTHolIeHNE BETUYHMHBI MOMEHTA UMITYJIbca TPYOKH K BEIMYMHE MO-
MCHTa UMITYJIbCa KOJIbIla PaBHO ...

a)- 10; 6)-4; B)-2; r)-1.

6. Ha pucyHnkax n300pakeHbl 3aBUCUMOCTH OT BPEMEHHU KOOPJIMHATHI U YCKOPEHHsI MaTepUalIbHOM
TOYKH, KOJIEOIOLIEHCsl 10 rapMOHnYecKkoMy 3akoHy. Lluknnueckas yactora KojebaHUi TOUKH paBHa. ....

ws  os 18 1z 14 15 1z z2el:C 18 12 bt b 12 z*
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V- co
7. Ecnu He yuuTHIBaTh KOJIeOATENbHbIC ABMKEHUS B TMHEHHONW MOJIEKYJIE YTIICKUCIIOro ra3a — - 2

(CM. pI/IC.), TO OTHOIICHHE KHHETHYSCKOM OHEPI'MHU BpallaTCIbHOI'O IBUKCHHUSA K MMOJTHOM KMHETHUYECKOM

DHEPIUU MOJIEKYJIBI PABHO ... 0 C 0
332 2 o o o
3; 6613 3.

8. Kunernueckas aneprus (B [Ix) Bcex Mosiekys B 2 T HeoHa nipu temneparype 300 K pasna ...
1) 278, 2) 374, 3) 528, 4) 662

9. Ha pucynke npeacrapiens! rpaduxu gpyskmpa 101
pacrpeeneHus: MOJICKYI UeadbHOro Ta3a o CKOPOCTIM
(pactipenenenne MaxkcBeia), TA€ — OIS MOJIEKYJI, CKO- 3
POCTH KOTOPBIX 3aKJIFOYCHBI B UHTEPBAJIe CKOPOCTEH OT
70 B pacueTe Ha eJUHHILY STOTO HHTEPBAJIA.

Jlist 5TX QYHKIUN BEPHBIMU SBISIFOTCS YTBEPIKICHUS, -
YTO ...(JIBa BEpHBIX OTBETA):

1)- pactipenenerue 1 COOTBETCTBYET ra3y, HMEIOIEMY HaUOOJIBIIYIO MACCy MOJICKYT
2)- pacripeiesieHre 3 COOTBETCTBYET ra3y, MMEIOIEMY HauOOJIBIIYI0 TEMIIEPATyPy
3)- pacnpenenenue | COOTBETCTBYET ra3y, MMEIOIIEMY HAUMEHBIIYIO MacCy MOJICKYJT
4)- pacnpesiesieHue 3 COOTBETCTBYET a3y, HMEIOIIEMY HAMMEHBIITYIO TEMIIEpaTypy

p.kMNa
A
10. lnarpaMMa HUKIMYECKOTO MpOLEcca UACAITbHOTO OJTHO- 5% 4 4
aTOMHOTO ra3a MpejcTaBlieHa Ha pucyHke. Pabora rasa B kmiompko- | ;
YJISIX B HIUKJIMYECKOM MPOLECCE paBHA ... :
200 |---oo--] :

3: ¥ H 2

02 04 06 VTM3
3.2.2 Mooynsb 2. IneKTpU4ecTBO 1 MarHEeTHU3M LA

‘. '
wnebeeede.
' 1

1. Ha pucyHke npeacTaBiIeHbl pe3yIbTaThl dKC-
IIEPUMEHTAJIbHOTO UCCIIEI0BAHUS 3aBUCUMOCTHU CHUJIBI
TOKA B LIETU OT 3HAYE€HHsI CONIPOTUBIICHUS, IIOIKIIOUYECH- :

HOT'O K UICTOYHHKY MOCTOSIHHOTO Toka. D/1C uctounmnka v
U €ro BHYTPEHHEE CONPOTUBIIEHUE COOTBETCTBEHHO L [ i P B -
4

pPaBHBI

1)- 12B,10wm, 2)-9B,0,50M, 3)-24B,30wm, 4)-18B,2Ou
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2. ComnpoTuBieHHE, KaTyllIKa MHTyKTUBHOCTH U KOHJIEHCATOP COEU-

4
Y ) HEHBI TIOCJIEZI0BATENIHO U BKJIIOUEHBI B IIeTIb IEPEMEHHOT0 TOKa, U3MEHSIO0-
UL rerocst o 3akony | =1, 41c0s(3,14 t). Ha pucynke npencrasieHa da3osast
JrarpaMma rnajeHuid HanpspKeHUs Ha yKa3aHHbBIX dJIEMEHTaX. AMIUTUTYIHbIC
ol us 3HAYEHUS HANPSHKEHUI COOTBETCTBEHHO paBHBI: Ha conpotusiennn Ur = 4 B;
> w Hakaryumke unayktusHoctn Up = 5B; Ha konzencarope Uc = 2B.
v Uc Haiitn B Omax:
1. AKTUBHOE CONIPOTUBIICHHE. ...; 2. IHIyKTUBHOE CONPOTUBIICHHUE. .. ... ;
3. EMKOCTHOE CONpPOTUBIIEHHE ...... ; 4. IlonHOE CONMPOTHUBIIEHUE LICTIH ....

3. Ha pucynke npuBejieHa NeTiis ructepesuca. 3/1ech A B B -
MarHuTHas WHIYKIM OIS B BelecTBe, H — HanpshkeHHOCTh D  BHew-
HEero MarHuTHOTO noJisi. KospuutusHO# cuie Ha rpaduke COOT-
BETCTBYET OTPE30K ... C

1)- 0C M/ .
0|/ A4
2)- AM H
N
3)- ON
4)- OM

4. OnipeenuTh HaIpsHDKEHUE HAa KOHJIEHCATOpe eMKOCThIO 2C, eCii HanpsiKEHUE Ha 3aKH-
Max Oarapen paBHO 150 B:

C 2C
| |
I

& l |
1)- 100 B; 2)-50B; 3)-90B; 4)- 60B. |

£

5. Jlamnouku 25 Bt u 100 BT, paccuntanHbie Ha OJIHO U TO K€ HAIPSKEHUE, COEIMHEHBI TTOCIIEI0Ba-
TEIBHO U BKJIIOUEHHI B CeTh. [IpH 5TOM OTHOIIIEHNE KOJIMYECTBA TETUIOTHI, BBIJCIHUBIICICS HA TIEPBOU U
BTOPOM JIJAMITOYKaX 32 OJHO U TO K€ BpeMs, PaBHO. ..

1)-4, 2)-1/4, 3)-1, 4)-16

6. 3aps/Ipl pacnoyIOKEHbI B BEpIIMHAX KBajpaTa. HanpapieHnue Bek-
pa HanpsHKEHHOCTH 3JIEKTPUUYECKOTO MO B TOUKE A COOTBETCTBYET

1)-T ' 2) ,3)-/ AN, 50
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— 7. Ha pucyHKe nokasaH JUIMHHBINA TPOBOAHUK C TOKOM, OKOJIO KOTO-
4 D 3 pOTro HaxOaUTCS HEOOIIbIIAs MPOBOIAIIAS paMKa.
[Tpy BHIKJIIOYEHHH B IIPOBOJIHUKE TOKA 33JJAHHOTO HAIIPABJICHUS, B paM-
- ——- Ke...
1)- MHAYKIIMOHHOTO TOKA HE BO3HUKHET,
2)- BO3HHMKHET WHAYKIHOHHBIN TOK B HampaBieHuu 4-3-2-1
3)- BO3HUKHET MHYKIIMOHHBIM TOK B HampaBicHuu 1-2-3-4

8. MaruuTHoOE 110JI€ CO3/1aHO BYMS IapajuIeIbHbIMU JUIMHHBIMH IIPOBOJHUKAMU C ToKamu I1 u I,
PAacIoyIOKEHHBIMU MEPIEHINKYISPHO III0CKOCcTH uepTexa. Ecnu 11=212, To BekTop B unaykmu pesyib-
THUPYIOILErO NOJIS B TOUKE A HalpaBJCH:. ..

A
——O—®
a ~ a2 1)- BmpaBo, 2)- BHE3, 3)- BIeBO, 4)- BBEpX
I I

B 9. Iy4oK OJIHOKPATHO HOHM3MPOBAHHBIX H30TOMOB Maruus 2*Mg u
) Mg, uMeromuX 0IMHAKOBYI0 KHHETHYECKYI0 JHePrHIo, BIETAeT B OJl-
vy HOPOJHOE MAarHUTHOE I0JI€ NEPIEHAUKYJIIPHO JIMHUAM MarHUTHON MH-
TyKIHH. Pannycel OKpy>KHOCTEH, 110 KOTOPBIM JABUXKYTCS HOHBI, CBSI3aHbI
COOTHOULICHUEM. ..

23 24 23
1)- RI:ERQ 2)- RI:ERQ 3)- RI:E;:% 4)- \/;Rz

10. DnekTpUvecKoe moJie CO3/1aHo IBYMsI OECKOHEUHBIMU NapaUIeTbHBIMU TIOCKOCTSIMU, 3apsi-
KEHHBIMU C TIOBEPXHOCTHBIMU TUIOTHOCTSIMU +6 U —26. KauecTBeHHYI0 3aBUCUMOCTH MPOEKIIUU HATpPsI-
KEHHOCTH 10JIs1 Ex OT KOOpJIMHATHI X BHE IJIACTUH U MEXIY TJIaCTUHAMHU OTpa)kaeT rpaduk ...

A
Ex Ex E.4 Ex
P — X — X 0 e X
[ * ]
_- +o 20 +0 20 o
1) +o 20 3) 4) +o0 -20
3.2.3 Mooyns 3. Ontuka u pusnka aroma
A
1. Ha pucyHke npejacTaBieHa MTHOBeHHas potorpadus I =S 7S
AJIEKTPUYECKON COCTABIISIFOIIEH 3JIEKTPOMArHuTHOM BOJIHBI, T1€-
pexopsimeit u3 cpenst 1 B cpeny 2 NepHeHIUKYIISIPHO TPAHHUIIE o
pazaena AB. OTHOCUTENbHBIN MOKA3aTelb TPEJTOMIICHUS CPE/IbI . & —
0.5 0.25 =025 0,5 X, MKM
2 OTHOCHUTEIBHO cpefbl 1 paBeH: W
1)-15; 2)-0,58;, 3)-0,67; 4) 1.72 B
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21
3. Ha pucyHKke noka3zaHa OpueHTalus BEKTOPOB .
- - 1E 3
HanpskeHHocTH dnekrpudeckoro (£) n marnurnoro () 4
IIOJIEH B DJIEKTPOMArHUTHOM BoJIHE. BekTOp ckopocTH 2 >
3JIEKTPOMArHUTHOM BOJHBI OPUEHTHUPOBAH B HaMpaBJe- 4 J
HUU: H
X
a)-1, 0)-2; B)-3; 1)-4 L

4. Ecnu B 3IGKTPOMAarHUTHOW BOJIHE, PAaCIpOCTpaHsIONIecs BAob oc OX, KOMIOHEHTHI BEK-
TOPOB HANPSKEHHOCTEHN 3JIEKTPUUECKOTO M MAarHUTHOTO MOJIEH U3MEHSIOTCS 110 3aKOHY

: T |B : T A

E =750sm|ewt-2x+—|—: H.=2sm|et-2x+—-|—

’ 2 u 2]
TO JUIMHA BOJIHBI PaBHa: )-4m;  2)-2n; 3)-m  4)-n/2

5. MoHOXpOMAaTUYECKH CBET HOPMAJILHO IaJ1aeT
U3 BO3/yXa Ha TOHKHMH CJIOH HIKOCTH TOJIIUHON h, KO- 9
TOpast pa3jIUTa MO CTEKITY C [MOKA3aTEeJIeM MPEIOMIICHHS
Ner = 1,6. TTokazaTenb MPeIOMIICHUS KUAKOCTH Ny<Ncr.

MakcumyM HHTEphEpEHIIUH B OTPaKEHHOM CBETE OyeT I
Ha0JII0/1aThCS IIPU YCIIOBUHU:

MyeunkocTu h

1)- 2hnk = kA;  2)- 2hn, + A2 = k), n v
CTEENS

3)- 2hNer + M2= kM2, 4)- 2hny = (2k+1)M/2.

6. OnHa 1 Ta ke TupaKIMOHHAS PEeLIeTKa OCBELIAeTCsl Pa3IMUYHBIMU MOHOXPOMATHYECKHUMHU U3-
JyYEHUSIMU C pa3HbIMH MHTEHCUBHOCTSIMU. Kakoil puCyHOK COOTBETCTBYET CIIy4ar0 OCBEIIEHUSI CBETOM C
HauMeHbIIel 9acToToi? (J — MHTEHCUBHOCTH CBETa, ¥ — yroi audpakiun).

J 7

af 0% 02 01 0 01 02 03 o4 smw

" — —
04 03 02 01 .,‘ 01 02 03 04 snp 0% 03 02 01 0‘ 01 Dz 03 og sne  -04 03 02 <00 o] 01 02 03 04 sine

1) 2) 3) 4)

7. Ha pucyHke noka3aHbl KpUBbIE 3aBUCIMOCTH CIIEK-
TPaJIbHOM IJIOTHOCTH SHEPreTUYECKON CBETUMOCTH a0Cco-
JIIOTHO YEPHOTO TeJla OT AJIMHBI BOJIHBI IPU Pa3HBIX TEMIIE-
parypax. Eciu kpuBas 2 COOTBETCTBYET CIEKTPY U3IyUe-
HUS a0CONIFOTHO uepHoro tena npu Temmneparype 1500 K, To
KkpuBasi 1 coorBeTcTBYeT Temmneparype (B K)

©

n

0 2000 A um
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8. DIIeKTpOH Maccoit M | 3apsiIOM € Pa30THAIN B JICKTPUIECKOM ToJie Tipu Hanpspkernu U. J{nuHa
BOJIHBI J1¢ bpoilid anexkTpoHa paBHa:

h h
1) —; 2) ——; 3-h\/2meU; 4)- 2h~/meU
) ~2meU ) 2+/meU ) )

9. Ha pucynke nokaszaHsl HarpaBJieHUs Iajatomero goroHa (g), pac-
cesannoro (orona (g') u anexrpona oraaun (). Yron paccesuus 90°, Hanpas-
JICHHUE JBIKEHHSI AJICKTPOHA OT/Ia4H COCTABJISCT C HAIIPABJICHHEM aIal0IIEeTO

—_ [n}
¢dboTona yromu b= . Ecniu ummynee naparomero ¢gotona Py = 3(MaB-c)/m,
TO WMITYJIbC JJICKTPOHA OT/Ia4M PaBEH:

11. CKONBKO 0— 1 P— pacmajios JA0IKHO TIPOM30UTH, uTo0HI g2 Th?3* mpeBpaTuiics B cTaOMIBHEIH H30-
Ton cBuHIA goPh?%,

1) 5 a—pacmagos u 5 p — pacmaaos; 2) 6 o — pacnagos u 6 § — pacnauos;

3) 7 a— pacmiaoB u 4 B — pacrana; 4) 8 o — u pacnanos 3 f — pacnajaa

Kpurepuii OlleHKH TeCTOBBIX 3aIaHUM:
«5» - BBITIOTHEHBI MpaBuiIbHO 10 3a1aHuUi;
«4» - BBITIOJTHEHBI TPaBUIILHO § - 9 3amanuif;
«3» - BBITIOJTHEHBI MPABUJIbHO 6 - 7 3a/1aHUi;

«2» - BBIIIOJIHEHBI IIpaBUJIBHO 5 3agaHui.

3.3 TunoBble 3a7aHus 1Jis1 OLIEHKH HABBIKOB, MpUo0peTaeMble B X0/1€e U3YyUYeHUs! TUCHUILIMHBI (3-i
JTam)

3.3.1 Mooyns 1. MexaHuKa M MOJIEKYJISIpHAs (PU3MKA

1. 3aBMCHMOCTB POMICHHOTO TEJIOM IyTH S OT BpeMeHu t naercs ypaBHenuem s = A+ Bt + Ct* + Dt®,
rae C =014m/c, D =0,01 m/c® u uepes kakoe Bpems t Teno 6yaer umeTh yckopenue 1m/c?? Haiitu cpes-

Hee YCKOpeHHe d Teja 32 9TOT IPOMEKYTOK BPEMEHH.

2. JIBe rupH ¢ MaccaMu 2 KT M | KT COeZIMHEHbI HUTbIO, IEPEKUHYTOM yepe3 610k Maccoit 1 kr. Haiitu
YCKOpPEHUE, C KOTOPBIM IBUXKYTCSA T'MPU, U CUJIbI HATSDKEHUS T, U T, HUTEH, K KOTOPBIM IIOJIBELIEHBI TH-

pu. biok cuuTaTh OTHOPOAHBIM TUCKOM. TpeHueM npeHeOpeydb.
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3. [IBa mapa oguHaKoBOroO paguyca R=5 cMm 3akperieHbl Ha KOHITaX HEBECOMOTO CTepkHs. PaccTosiHue
Mexy tapamu =0,5 M. Macca kaxzaoro mapa m= 1 kr. Haiitu: 1) MOMEHT WHEPITUH J1 CUCTEMBbI OTHO-
CUTEJILHO OCH, IPOXOJALICH uepe3 cepeiMHy CTepXKHs MEepHeHAUKYISIPHO K HEMY; 2) MOMEHT HHEPIUU J2
CUCTEMBI OTHOCHTEIILHO TOU )K€ OCH, CUUTAs IIAphl MATEPUATHLHBIMUA TOYKAMHU, MaCChl KOTOPBIX COCPEJIO-
TOYECHBI B MX IIEHTPAX; B) OTHOCHUTENIBbHYIO OMIHOKY 6=(J1—J2)/J2, KOTOPYIO MBI OITyCKaeM IPH BBIYKCIIC-
HUW MOMEHTA MHEPIIUU CHCTEMBI, 3aMCHsISI J1 BEIMIMHOU Jo.

4. Slnpo maccoit 5 kr 6pocarot o yriaom 600 kK rTopu30HTY, coBepias mpu 3Tom padoty 500 JIx. [pe-
HeOperasi CONPOTUBJICHHEM BO3/TyXa OMPEACTUTh: 1) uepe3 Kakoe Bpems sIIpo YIaAeT Ha 3eMITI0, 2) KaKkoe
paccTosiHue M0 TOPU3OHTAIN OHO MPOJICTHT.

5. JIBa BaroHa maccoil M = 15 T KakIblil ABMKYTCS HABCTPEUY APYT APyra CO CKOPOCTBIO U =3 M/C H
CTAJIKMUBAIOTCS MEXKIY co00i. OmpenenuTs cxxatue npyKuHbl 0y(depoB, eClIi U3BECTHO, UYTO CHJIa MPO-
MopIMOHaNIbHA edopmaruu U o AeiictBueM cuibl F = 50 kH npyxuna cxumaercs Ha AL =1 cwm.

6. UeMy paBHa sHeprus TeraoBoro Asmwxkenus 20 r kuciopoza npu remmneparype 20°C? Kakas yacts aToM
SHEPTUH NMPUXOJIUTCA HA JOJIIO MOCTYNATEIHHOTO IBMXKCHHS M KaKasi 4acTh Ha JIOJII0 BpallaTeIbHOro?

7. Haiiti mpupocTt suTponuu npu npespatieranu 1 r Boasl npu 0°C B nap nmpu 100°C.

8. Haiiti BHyTpeHH0I0 3Hepruto U IByXaTOMHOTO Ta3a, HaXosAIIerocs B cocye oobeMoM V=2 J1 moJ
nasnenueM p = 150 kIla.

9. TIpocTpaHCTBO MEXTy MapamieIbHBIMK IUIACTHHAMHE TLIONIAB0 150 cM? Kaskaast, HaXoAAIIMHUCS Ha
paccTosHUU 5 MM APYT OT Apyra, 3al0oJHEeHO KuciuopogoM. O1Ha riiacThHa MOEP>KUBACTCS TIPU TEMIIe-
patype 17°C, npyras npu temneparype 27°C. OnpenenuTs KOJIMYeCTBO TEIUIOTHI, MPOIIE/AIIee 3a 5 MUH
MOCPEACTBOM TEIUIONPOBOJAHOCTH OT OJTHOM IJIACTUHBI K APYyroil. Kucmopoa HaxoauTcst mpu HOPMaJIbHBIX
ycIoBHsX. DPQPEKTUBHBIN TuamMeTp MoJieKy kuciopona 0,36 HM.

10. UneanbHbli ra3 coepiuaeT uuki Kapho. I'a3 nmomayyaer ot HarpeBatesis KOJIMYECTBO TEIUIOTHI 5,5
k/Ix u coBepaet padoty 1,1 k/x. Onpenenuts: 1) repmuyeckuit KI1/1 nukia, 2) oTHomeHue Temnepa-
Typ HarpeBaTelis U XOJOAWIbHUKA.

3.3.2 Mooyns 2. DiIeKTpU4eCTBO 1 MATHETHU3M

1. JIBa 3apsima, HaXOACh HA PACCTOSIHUHU 5 CM, B BO3yX€ JIEUCTBYIOT APYT Ha Apyra ¢ cuiout 12-10-
5 H, a B HEKOTOpOI1 HENPOBOAAIIEH KUAKOCTH HA paccTosiHuu 10 cM - ¢ cuiont 1,5-10-5 H. Kako-
Ba JINAJICKTPUYUECKAs IIPOHUIIAEMOCTbD KUJKOCTH?

2. B mnockuii KOHEHCATOp BIETAET SIEKTPOH €O CKOpOCcThio 2-107 M/c, HanmpaBJIeHHOM Tapasieshb-
HO IJJaCTHHAM KOHJeHcaTopa. Ha kakoe paccTosiHHe OT CBOETO MEepBOHAYAIBLHOTO HATPABICHUS
CMECTHUTCS 3JIEKTPOH 3a BpeMs IpoJieTa KOHJEHCATopa, €CIM PacCTOSIHUE MEX]y IJIacTUHAMH 2
CM, JUTMHA TJIACTUH 5 CM W pa3HOCTh MOTEHIHAIOB Mexkay TutactuHamu 200 B?

3. AmoMuHHeBBIH Mmapuk Maccoif 9 T, Ha KoTopoM HaxoauTcs 3apaa 107 Ki, momemen B macio.
OmnpenenuTs BETUYNHY HAINPSDKEHHOCTH HAINPABIEHHOTO BBEPX AJIEKTPHUUECKOTO TIOJIS, €CIIU W3-
BECTHO, 4TO MAPHK muaBaeT. Ilnotrocts macna 0,9-10% kr/v®.

4. TInockuii KOHAECHCATOP 3apsIMIM MPH MOMOINM MCTOYHMKa ¢ HampspbkeHuem U = 200 B. 3artem
KOHJIEHCATOp OBIJT OTKIIFOYEH OT UCTOYHHKA. KakiM cTaHeT HanpspkeHue MEeKAY TUTACTHHAMH, €C-
JIM pacCTOSTHHE MEXly HUIMHU YBEJIMYUTH OT nepBoHadanbHoro 0,2 MM 10 0,7 MM, a MpOCTPAaHCTBO
MEXy ITACTUHAMH 3aTIOJTHUTD CITIOI0H ¢ € = 77

5. Konemenry ¢ DJIC, paBhnoii 1,5 B, npucoeaunuiam katymky ¢ conporusierueM 0,1 Om. Ammnep-
METp TMoKazan cuiy Toka, paBHyo 0,5 A. Korma x sieMeHTy NPHCOEIWHWIN TOCIIEA0BATEIFHO
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erie OJuH AIeMeHT ¢ Takoi ke DJ[C, To cuima Toka B TOW ke Karymke okazanach 0,4 A. Haiitu
BHYTPEHHEE COMPOTUBIICHUE NIEPBOTO U BTOPOIO FJIEMEHTOB.
6. OmpenenuTb CUITy TOKAa 4Yepe3 COMPOTUBIECHUU R3

(cMm. pucyHOK) u HanpspbkeHre Uz Ha KOHIIaX 3TOTO R1 R2
conpoTusiieHus, ecinu €1= 4 B, &2 = 3 B, R1 = 2 Owm, g 1

R2> = 6 Om, R3 = 1 OMm. BHyTpeHHUE compoTHBIIe- J. J. &
HMS KICTOYHUKOB TOKa 1 =2 =1 Om. TSl R3 82—|_

7. Tlo mpoBoaHuKy conpoTuBieHreM R = 3 OM TedéT paBHOMEPHO BO3paCTarOIINiA TOK. 3a Bpems t =
3 cek B npoBoaHuke Boaenamiock Q = 200 [k terutorsl. OnpenenuTts 3apsi, MPOLISAIIHA 32 3TO
BpeMs 0 MPOBOAHUKY. B HayanbHbIII MOMEHT BpEMEHHU TOK B IPOBOJIHUKE ObLI paBEH HYJIIO.

8. Ilpu cune Toka 3 A Bo BHemHe nenu Oarapeu BbaessieTcss MomHocTh 18 Br, a mpu cuie toka 1
A - 10 Br. Onpenenuts /]C 1 TOK KOPOTKOTO 3aMbIKaHHsI OaTapeu.

9. DneKTpomIMTKa MOITHOCTHIO 1 KBT ¢ HUXpOMOBOW CIIMPANIbIO BKIIFOYAETCS B CETh HAIPSDKEHUEM
220 B. CkonbKkO METPOB HUXPOMOBOM MPOBOJIOKU ArameTpom 0,5 MM HaJ0 B3STh JUISl H3TOTOBIIE-
HUS CIIMPAJIH, 9TOOBI CIIUpAIb HarpeBasiach 10 Temneparypbl 900 °C? Y aenbHOE CONMpPOTHBICHHE
auxpoma npu 0°C coctaBnser 1 MkOM-M, a TeMmepaTypHbIii k03¢. conpotusnenns 0,4-10° K2,
Bcé BpinenuBiieecs Temiuo HAET Ha HarpeBaHUE CIUPAIH.

10. ITo comenouay mmuHOU 0,25 M, UMEIOMIEMY YHCIIO

BuTKOB 500, Teuer Tok 1 A. [lmomanes momnepedHoro B, Tn ——
ceuenns conexonma 15 cm®. B comeHoma BCTaBieH o el
JKEJIe3HbIN ceplieuHuK. HallTh Hanmps>KeHHOCTh, Mar- ' /

HUTHYIO WHIYKIMIO W DHEPTrUI0 MarHUTHOTO IIOJIsS 0,8 /

cosieHona. 3apucumMocts B = f(H) cepaeunuka npu- 0,4

BEJICHA HAa PUCYHKE

%0 1 2 H,10°Alm

3.3.3 Mooynb 3.0nmuka u ¢usuka eéewjecmea.

ITpu ocBemenny 1U(ppPaKIMOHHON PELIETKH CBETOM C JUTMHOM BOJHBI 627 HM Ha 9KpaHe MOIy4YHUIHCh
noJiocsl. PaccTossHMe MeXIy MojiocaMu EPBOTo MOpsiika oka3anock paBHeIM 20 cM. 3Hasi, 4TO SKpaH
pacnosoeH Ha pacCTossHUU 120 cM OT peIeTky, HalTH MOCTOSHHYIO PEILETKH.

Ha crexnannyto miactuHky (Ne =1,6) HaHeceHa TOHKas Mpo3pavHas IUIEHKa ¢ MOKa3aTeseM MpeIoM-
neHus nn = 1,4. [InacTuHKa ocBelleHa NapaijelbHbIM MyYKOM CBeTa ¢ JUIMHOW BOJIHBI A = 540 HM,
MaJarolIuX Ha IUIACTUHKY HOpMasibHO. Kakoil MMHMMaIbHOW TONIIUHBI TOJIKHA OBITh MJIEHKA, YTOObI
OTpa)KEHHBIE JTy4YN UMEJIN HAUMEHBIIIYIO IPKOCTD.

JIyuy cBeTa mocienoBaTeNbHO MPOXOAUT Yepe3 ABE MPU3Mbl HUKOJIS, IJIaBHBIE IJIOCKOCTH KOTOPBIX
o0pa3yroT Mexay coboit yroa 60°. Onpenenuts BO CKOJIBKO pa3 YMEHBIIUTCS MHTEHCUBHOCTH CBETA,
BBIXOJSIIIIETO U3 BTOPOTO HUKOJIS, IO CPAaBHEHUIO C MHTEHCHUBHOCTBIO JIyya, MaJlalollero Ha MepBbIi
HUKOJIb, €CJIM B K&KJIOM HUKOJE noriomaercs: 10% MHTEHCUBHOCTH CBETA.

Onpenenuts 3HEpruto (B 3B) ¢oroHa, ncmyckaemoro npu nepexojie 3JeKTpoHa B aTOMe BOJOpPOia C
TPEThEr0 Ha BTOPOH SHEPreTHYecKuil ypoBeHb. ONpeaeuTh NepBblil MOTEHIIHAT BO30YKACHUS aToMa
BOJIOPOJIA.

JuameTp Bosib(h)paMOBOM HUTH IEKTpoaMIOUKH paBeH 0,3 MM, JuinHA HUTU- 5 cM. [Ipu BKITtoueHnn
JIaMITOYKHU B ceTh 127 B upe3 HuTh Tewér Tok cwioin 0,31 A. Haiitm Temmneparypy HUTH JIAMITOYKH.
Cuntatb, 4TO BCE BBIJEISIOIIEECS B HUTH TEIIO TEPSIETCA B pPe3yJbTaTe Jydyeucnyckanus. OTHoIe-
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HUE SHEPreTHYEeCKUX CBETUMOCTEW BoJb(ppama M abc. UEpPHOro Teja PaBHO ISl ATOH TeMIEpaTypbl
0,31.

6. W3 cMOTpOBOro okolka neuu uinydaercs notok sHepruu @ = 4 x/x/mun. OnpenenuTs TeMiepary-
Py Medn, eciiy IIomas okomka S = 8 cm?,

7. Ha ¢otosnement ¢ katonoMm u3 1e3us (Agux = 1,8 3B ) magarot yun cBeta ¢ jymHOM BoiaH 100 HM.

Haiitn HamMeHbIllee 3HAYCHHE 3aJCP)KUBAIONICH PA3HOCTH TOTCHIIMAIOB, KOTOPYIO HEOOXOIMMO

MPUIIOKUTH K (DOTOIIEMEHTY, YTOOBI MPEKPATUTH (HOTOIMHUCCHUIO AJIEKTPOHOB.

Brruncuts snepretudeckuii sgpdexr Q peaxrum:  3Li® + 1H! — ;He® + ;He?.

9. AKTUBHOCTb Mpernapara HEeKOTOPOro M30ToNa 3a MATh CyTOK yMeHblnmiack Ha 30%. OnpenenuTs mne-
pHOJ MOJTypaciiajga 3TOro dJIEMEHTA.

10. Beruucnuthb JyMHy BOJIHBI e Bpoiinst 11t aJeKTpoHa, MpOIIEIIEr0 YCKOPAIOIIYIO Pa3HOCTh MOTEH-
nuaios 2,5 B.

oo

3.3.4. Bonipocsl 1Jis1 NOATOTOBKH K 3K3aMeHaM (3a4eTam)
3.3.4.1. no kypcy «MexaHHuKa U MOJIEKYJIsIpHAs GU3UKA»

1. Cucremsl oTcuéra. J[BrkeHue MarepuanbHoi Toukd. KoopanHaTHBINA U BEKTOPHBIN CIIOCOOBI €ro OIHu-
canus. KunemaTuka qBIKEHUS: IEPEMEILIEHUE, MyTh, CKOPOCTh, TAHTECHIUAIBLHOE M HOPMAJIbHOE YCKO-
peHue.

2. KpuBonuneitHoe 1BUKEHUE. YTIIOBOM MyTh, YIJIOBask CKOPOCTh M YIIIOBOE YCKOPEHHE. 3aKOHbBI KUHE-
MaTHKHU NOCTYIATEIbHOTO U BPAIIATEIbHOIO JBUKEHUS.

3. Ilunamuka nocrynarenbHoro Asuxenus. Ilepseiii 3akon HetoToHa, Macca, cuna. Bropoit 3akon Hbro-
ToHa. Tperuii 3akoH HetoroHa. Cuiibl B MeXaHUKe (TpaBUTALlMOHHBIE, TPEHUS, yipyTue, Apxumena). -
yJIbC, 3aKOH COXpaHEHUsl UMITyJIbca. PeakTuBHOE BM>KeHHE. [[BUKeHME LIeHTpa Macc.

4. luHamuKa BpalaTelbHOTO ABIKEeHUS. MOMEHT cuiibl. MoMeHT uHepiuu. MOMEHT HHEePLHU TPOCTHIX
Ten (BBIBOJ JUTsl IIHJIMHJIpa, 00py4a). Teopema IlITeiinepa.

5. YPaBHCHI/IC JAWHAMHWKU BPaAIIaTCJIbHOTO ABHUKCHUS. MomeHT HUMITyJIbCA. 3akoH COXpPaHCHUA MOMCHTA
HUMITYJIbCA.

6. DHeprus, paboTta, MolHOCTh. KnHEeTHYecKas M MOTEHIMalIbHAs YHEPTHsl. 3aKOH COXPaHEHUS SHEPTUH.
VY nap abCcoMOTHO yIpyTrux U abCOIOTHO HEYNPYTUX Tell.

7. HennepuunaneHas cucrema otcué€ra. Cuiibl MHEPUUHU IPU MOCTYNATEIbHOM U BpaIIaTEIbHOM JIBHKE-
nuu. Cuita Kopuosnuca.

8. [Tone xak popma maTepuu. 3aKOH BCEMUPHOTO TATOTeHUs. [losie TATOTEHUS U €ro HapsHKEHHOCTh, 10~
TeHIMan. B3auMoCBsI3b MEXKIy HAMPSHKEHHOCTHIO M MOTEHITNAIIOM TOJIs TsroTeHus. KocMudeckue ckopo-
CTH.

9. IlpuHIMIBI OTHOCUTENBHOCTH JBHKeHU. [IpeobpazoBanus ["anunes u Jlopenna. CinencTBus u3 mnpe-
oOpa3zoBanuii JlopeHna — pensiTUBUCTCKUE Macca, JUIMHA, HTHTEpBaJl BpeMEHU. 3aKOH B3aMMOCBS3H MaCChl
Y DHEPIUH.

10. Mexanuueckue konebanus. Kazuynpyrue cuinsl. 'apmornueckue konebanus. uddepennnansuoe
ypaBHEHHE CBOOOAHBIX KojeOanuil. [TpyuHHbBIN, pU3ndeckuil 1 MaTeMaTH4YecKuii MasTHUKU. CliokeHne
KoJIeOaHUH OJTHOTO HaNpaBJIEHUS] U B3aUMHO NEPIICHANKYISAPHBIX HAPaBICHUH.

11. 3aryxatomuue konebanus, muddepeHnuansHoe ypaBaenue. Jlorapuhmudeckuil 1eKpeMeHT 3aTyxa-
Hus. JIoOpoTHOCTH KoJle0aTeIbHOM CUCTEMBI. 3aTyXaronue Kojaebanus Gu3ndecKkoro MasTHUKa
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12. Yopyrue BosHbl. BosmHoBoi nporecc. [IpogonbHbIe U TONEepeYHbIe BOJIHBI. Y paBHEHHUE OJTHOMEPHOU
BosiHBL JnddepennuanbsHoe ypaBHEHNE TITOCKONH OJJHOMEPHOM BOJIHBL. DHEPIHsl, IEPEHOCHMast BOJIHOM.

13. Crosiune BoHbI. Da3oBast U IPYIIIOBAsi CKOPOCTh BOJIH. 3BYKOBBIC BOJHBL. YJIbTPa3BYK. DPHEeKT
Honunepa.

14. OcHOBHBIE 10JI0KEHUS MOJIEKYJISIPHO-KUHETUUECKON TeopuH ra3oB. Meanbuslil ra3. OCHOBHOE
ypaBHenue MKT un. razos. CneactBus u3 ypaBHeHus MKT un. razos: yp-uue Knalinepona —
MeHeneeBa, U301poLECCh], 3aKOH [lanbToHA.

15. Pacnipenenenre MakcBeruia mo CKOpocTsM, Haubosiee BeposiTHast CKOpocTh MoJiekys. Omnbit LTepHa.
bapomerpuueckas hopmyna. Pacnipenenenue bonbrnmana.

16. SIBnenus nepenoca. I'panuenTt puznyeckoi BeMUIUHBL. TemaonpoBoaHOCTh, U y3Hs, BA3KOCTb.

17. 3akoH pacrpenenaeHus 3HEPTUU 10 CTENEHsIM CBOOO bl MOJIEKYJI. BHYyTpeHHss SHEPrus 11eanbHOro
raza. [lepBoe Hauano TepmoauHamMuky. Termnoémkoctu razoB. Pabora pacmnpenus 1. raza npu pasind-
HBIX IMpoIleccax.

18. Anmabatuveckuii ¥ MOJUTPOIHBINA Mporecchl. [lokasarens moIuTPOIB ISl H30MPOIIECCOB.
19. Huxnsl. O6paTtumble 1 HeoOpaTuMsie mpoueccsl Lukin Kapao. Tennossie mammnbl. KITJ[ nnkios.

20. ITpuBenénnas Temnora u 3Tponus. CpoicTBa sHTponuu. TepMoarHaMUYeCcKasi BEPOSATHOCTD U JH-
Tponus. Bropoe Hauano TepMoIMHAMUKH. DHTPOIUS B U30IIPOLECCAX.

21. PeanbHble ra3el. YpaBHenue Ban-nep-Baansca. U3orepmbl Ban-nep-Baanbca u ux ananus. Kpuru-
4yecKas TOYKa. BHYTpEeHHsIs SHEprus peabHOro rasa.

22. ®a3bl U arperaTHoe COCTOsIHKE BellecTBa. Kunenve u KoHaeHcanus, MIaBjIeHue U KpUCTAIIN3aLusl.
p-T — auarpamMma cocrostHust BoAel. TpoliHas Touka. Pa3oBble IIEpexoabl NepBoro pojaa. Pa3osble nepe-
X0JIpl BTOpOro poaa. i3mMeHnenue sHTponuu npu pa3oBbix nepexoaax. CxKKeHUE Ta30B.

3.3.4.2. mo kypcy «J1eKTPHYeCTBO 1 MArHETU3M»

1. DnexTpuueckuii 3apsin, 3aKOH coxpaHeHus 3apsia. 3akoH Kyrona. Dnekrpruueckoe nose. Hanpsken-
HOCTb 3JIEKTpUYECKOTro 1nosisi. HarpsykeHHOCTh Mo OT TOYeUHOTo 3apsiia. CHuiioBble IMHUU HalpsKeH-
HOCTH JIEKTpOCcTaTryecKoro noss. [IpuHnun cynepno3unnu nosueil. nekrpudeckuil nunois. [lone nu-
OJIsl.

2. IloTok BekTOpa HANpPsHKEHHOCTH 3JeKTprueckoro nois. Teopema ["aycca. [Ipumenenne TeopeMsl
l"aycca st pacdera JIeKTPUYECKOTO MOl CUCTEM 3apsiioB (0 MPOTSKEHHAs TNIOCKOCTh, KOHAEHCATOP,
oo JUTMHHAS 3apshKeHHast HUTh, cdepa, map).

3. PaGora no MNEpCMCIICHUTIO 3apsi/ida B 3JICKTPOCTATHUICCKOM IT0JIC. I_II/IpKy.HSII_[I/ISI BCKTOpa E. HOTCHI_II/I-
aJIbHBIN XapaKTEP JMECKTPOCTATUUCCKOTO ITOJIA. HOTGHI_[I/IaJ'I. HaHpﬂ)I(eHHOCTI) KaK IrpavCHT IMMOTCHIMAIa
QJICKTPHUYCCKOTO ITOJIA. 9KBI/IHOTCHL[I/I3.J'IBHBIC IMOBCPXHOCTH. Briunciaenue PAa3HOCTH NOTCHIUAJIOB 3JI. I10-
JId OT CUCTEM 3apsAa0B (TO'—IG‘-IHBIfI 3apAan, o© MPOTAKEHHAA IJIOCKOCTD, o IJIMHHAA 3aps>KCHHAs HUTD,

cdepa, map).
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4. ITpoBOAHUKH B AJIEKTPpUUECKOM Tos1e. HIyMpoBaHHbBIE 3apsabl. DJIEKTPOCTATHUECKOE IKPAHUPOBA-
Hue. JIN3JIEKTPUKY B AJIEKTpUYECKOM 1oJie. [lossapHble u HenosipHble quaneKTpuky. [lonspusanus qu-
AJIEKTPUKOB B AJIEKTPUUYECKOM II0JIE.

5. DnekTpudeckoe moje B TUIIeKTpUKe. BekTop monsipu3oBaHHOCTH. [IM3IeKTprUecKas BOCIPUUMYH-
BOCTb U JTURJIEKTPUYECKas IPOHUIIAEMOCTb Cpe/ibl. BEeKTOp HAPsHKEHHOCTU U BEKTOP JIEKTPUUECKOTO
CMELICHUS AIEKTPOCTaTUYecKOro mosst. CernerosnekTpuku. [1be303pdexT.

6. DIEKTPOEMKOCTh YEIMHEHHOTO IPOBOIHHKA, c(hephbl, INIOCKOro KoHaeHcaTopa. [lapaniensHoe u mmo-
CIICZIOBATEIILHOE COSAMHEHUE KOHICHCATOPOB.

7. 9Hepr1/1${ SJICKTPHUYCCKOTI'O ITOJIA 3apsXCHHBIX TCJI, INIOCKOI'O KOHACHCATOPA. :‘)HCpFI/IH, 00BbeMHas IIoT-
HOCTB SHCPI'UU SJICKTPUUCCKOI'O ITOJIA.

8. [ToCTOSTHHBIN IEKTPUIECKUN TOK, YCIOBUS €ro cyliecTBoBaHus. Cria TOKa, IIIOTHOCTh TOKAa, OMHYE-
ckoe corpoTuBieHue. [lapannensHoe u mociea0BaTeIbHOE COSAMHEHUE CONPOTUBICHUN. 3aBUCUMOCTb
COIPOTHUBIICHUS TIPOBOJIHUKOB OT TeMIiepatypsl. 3akoH Oma Ji1s yyactka nenu. 3akon OMma B auddepen-
UaIbHON opme.

9. CtopoHHHE CHIIBL. DIEKTPOABMKYIIAS CUJIa ICTOYHUKOB TOKA, HanpsbKkeHue. 3akoH OMa 171 MOJTHOM
uenu. [IpaBuina Kupxrodga.

10. PaboTa 1 MOIIHOCTH MOCTOSHHOTO TOKa. 3akoH [xoynsa — Jlenna. 3akon Jxoyns —Jlenua B audde-
pennmansHoit hopme. KITJI snexrpuyeckoit nemnu.

11. 3akon Oma u 3axoH /[xoyis JIeHna u3 kiraccuyeckoi Teopun npoBoauMocT. HegocraTku kiaccu-
YECKOM TEOPHUH NPOBOAUMOCTH

12. DnexTpuveckuii TOK B razax. HecaMocTosATENbHBIN Ta30BbIi pa3psaa. CaMOCTOSTEIbHBIN ra30BbIi
paspsan. Tineromuii, ICKpOBOM, AYTrOBOM, KOPOHHBIN pa3psbl. [lna3ma.

13. MaruuTHOe nose TokoB. HanpskeHHOCTh U MHIYKIMS MarHUTHOTO 1oJist. CUiIoBbIE€ IMHUU MAarHUT-
Horo nojs. [Ipunnun cynepnosunuu. 3akoH buo-Casapa-Jlannaca u ero npuMeHEHHE K pacyeTy Mar-
HUTHOTO I0JISI OT NPSIMOTO U KPyTOBOT'O MPOBOJHUKA C TOKOM.

14. Hupkynsuus Bektopa B. 3akoH noiHoro Toka. BuxpeBoii xapaktep MarHuTHOro nosjsi. Pacuer nosns
COJIEHOW[IA, TOPOUAA. DIEKTPOMArHUTHI.

15. Cuna Amnepa. B3aumogeiicTBre napaiienbHbIX MTPOBOAHUKOB. MarHUTHBI MOMEHT PaMKH C TOKOM.
Bpamatomuii MOMEHT paMKH ¢ TOKOM B MarHUTHOM TioJie. [IpuHIun paboTel S7E€KTpOABUTATENEH.

16. [Torox BekTOpa MarHuTHOM MHIYKIHA. Teopema ["aycca s marauTHOTO Mostst. Pabota mo nepeme-
LICHUIO NIPOBOJHUKA U KOHTYpa ¢ TOKOM B MarHUTHOM I10JI€.

17. Cuna Jlopenua. JIBim>keHue 3apsKeHHBIX YacTHIl B MAarHUTHOM 1oJe. [IpuHiun paboThl HIUKIOTPOHA.
S¢dexr Xomna.

18. MarauTHbIE MOMEHTBI, MEXaHMYECKHE MOMEHTBI UMITYJIbca (OpOUTAIIbHBIE U CIUHOBBIE) 3JIEKTPOHOB
1 aTOMOB. /lnamarHeTuku, napamMarHeTHku, peppomarieTuku. HamarundeHHoCcTh. MaruHuTHast BOCIpH-
MMYUBOCTb U IIPOHUIIAEMOCTh MarHETUKOB. /[na- ¥ mapaMarHeTUKU B MarHUTHOM IIOJI€.

19. cDCppOMEll“HCTI/IKI/I. HaMaFHI/I‘-ICHHOCTL, JAOMCHBI, TOMCHHBIC I'PAHUIIBI. Hpoueccm HaMarom4yumBaHUA U
NnepeMarnHniuBaHuA q)eppOMaFHeTI/IKOB. Iletst MarHuTHOTO TUCTCPE3UCAa U OCHOBHBIC MArHUTHBIC XapaK-
TCPUCTUKU (I)CppOMaFHCTI/IKOB. MarHuTHbIe MaTCepuajibl U UX TPUMCHCHUC B DJICKTPOTCXHUKCE.
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20. SIBnenwue snekTpoMarHuTHOW nHAyKmu (3akoH Dapanes). [Ipasumno Jlenna. Buxpesbie TOkM 1 UX
npuMeHeHue. [lpupona 3nekTpoABUKYIIEN CUIIBI SIBJIIEHUS 2JIEKTPOMarHuTHOM NHAYKIMK (cuna JlopeHua
U BUXpeBoe 3j1ekTpudeckoe nose). [Tpunnun padots! TpancdopmaTopa.

21. UnayKTUBHOCTS. SIBIeHUe caMOMHAYKIUU. TOKYM MPH 3aMBIKaHUH U Pa3MBIKAHUU LETIH C MHYKTHB-
HOCTBIO. SIBJIeHNE B3aUMHON MHIYKLIHU. DHEPIus U 00beMHasl IJI0OTHOCTh SHEPTMH MarHUTHOTO TIOJISL.

22. IlepeMeHHBII 2JIEKTPUYECKUIA TOK. AMIUIATYa, YacToTa, (a3a. JleicTByIoNMEe U aMIUTUTY/IHbIC 3HA-
YEHUs IEPEMEHHOTO TOKA U HanpshKeHUsl. [ 'eHepanus nepeMeHHoro Toka.

PC3I/ICTOp, CMKOCTb U MHAYKTHUBHOCTDH B LICIIU [ICPEMCHHOI'O TOKA. OMI/I‘IGCKOC, CMKOCTHOC MHAYKTUBHOC
COIMIPOTUBJICHHUC. BCKTOpHBIe JuarpaMmal.

23. IlocnemoBaTenbHO COCAUHEHHEIC PE3UCTOP, KOHACHCATOP U MHAYKTUBHOCTD B LICIIK ICPEMCHHOTI'O TO-
Ka. PeakTuBHOE U IMOJIHOE COIMPOTUBJICHUE LICIIN. C,Z[BI/IF (baSBI MECXKAY TOKOM M HAIIPSA)KCHUCM.

24. Pe3oHaHC TOKOB U HANPSHKCHUH B IIETIN IIEPEMEHHOT0 TOKA. MOITHOCTh B LIEMH NEPEMEHHOT'0 TOKa.
Koadduument MmomuocTy.

25. DrekTpruyecKue Kojiebanus B KojiebareabHOM KOHTYpe. CBOOOHBIC IIEKTPUIECKUE KOJICOAHHUS.
JuddepennnanpHoe ypaBHEHHE CBOOOIHBIX JICKTPUUCCKUX Kosiebanuii U ero pernienue. ®opmyna Tom-
COHa.

26. luddepennmanbHoe ypaBHEHHE 3aTyXarOIMIKUX KoJleOaHuil U ero peuieHue. JlekpeMeHT u jorapupmu-
YEeCKUI IEKPEMEHT 3aTyXaHHsl 3JEKTpUUECKUX Kosebanuil. JloOpoTHOCTh K01e0aTeIbHOr0 KOHTYpa.

27. lnddepennmaibHOe ypaBHEHHE BBIHYKICHHBIX YJICKTPHUSCKUX KOJICOAHHH U ero perieHue. AMILIHI-
Tyzaa u ¢$aza BEIHYKICHHBIX KoJebanuii. PezoHanc.

28. OcHoBHbIe nonoxeHus Teopun Makcpemia. Tok cMenieHus. BuxpeBoe 31eKTpuuecKoe U BUXPEBOE
MarHuTHOE ToJisA. Y paBHeHUss MakcBesuia B MHTETpaibHOU opme.

29. DnekTpoMarHuTHbIe BOJIHBL. JuddepeHnuansHoe ypaBHEHHE JIEKTPOMArHUTHOM BOJIHBI U €r0 pelie-
Hue. YpaBHEHUE IIOCKOW BOJIHBI. DHEPTHUS 3JIEKTPOMAarHUTHBIX BOJH. BexTop Ymosa-Iloiitunra. Illkana
JJIEKTPOMATrHUTHBIX BOJIH.

3.3.4.2. mo kypcy «OnTuka u pusuka atoma»

1. CBeToBbIE BOIHBI. DJIEKTPOMarHuTHas IPUPOIa CBETOBBIX BOJH. [loka3aTens npenoMiIeHus Cpesl.
3aKOHbBI OTPa’KEHHUS U MPETOMIICHHSI CBETA, IIOJTHOE BHYTPEHHEE OTPaKEHUE.

2. Nntepdepennus ceta. [Ipunnuns! HaOmo1eHUs MHTEp(EpEeHLINU, KOTE€PEHTHbIE BOJIHBI, ONTH-
YecKkasi pa3HOCTb X0J1a JIByX KOTePEHTHBIX JIyUeid, yclloBrue Max u mMin uarepdepeHnnu ceera. Ompit
IOnra. MnTepdepeHiys Ha TOHKUX IUIEHKax, konbla HetoToHa. [IpuMeHeHue siBineHns uHTeppepeHnu
CBeTa.

3. Hudpakmus ceera. [Tpunmun ['oiirenca-Openens, nudpaxius ceeta. Meron 300 Openensi.
Judpaxius Ha MaTBIX OTBEPCTHAX U MajioM aucke. J{udpakuus @paynrodepa ot oxHoi menu. u-
¢bpaxkuuoHHas pemierka. Pazpeniaromas cnocoOHOCTh ONTHYECKUX MPUOOPOB. Judpakius peHTTeHOB-
CKuX JyueH, popmyna Bynega-bperra.

4. Tonapuzanus cBeta. EcTecTBEHHBIN U ONSpU30BaHHbBIN cBeT. 3akoH Maroca. [Tomsipuzanus
CBETa MpPH OTPAKEHUH, 3aKOH bprocrepa. J[BoliHOe mydenpenoMiieHue, MoJIsIpouibl. Bpalienue niocko-
CTH noJsipu3auuu ceeta. MickyccTtBeHHas ann3orponus. [IpuMmenenue sBiaeHus nojispusauuu ceera. uc-
MepCHsl CBETA.
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5. TennoBoe u3nydeHne. XapakTepUCTUKU TEIJIOBOTO U3JIyUEHHs: SHEpreTHYecKas CBETUMOCTb,
CIICKTpaJIbHAasd S3HECPI. CBETUMOCTD, CIICKTpaJibHasA IJIOTHOCTb S9HEPT. CBETUMOCTH U e€ 3aBUCUMOCTD OT
JUIMHBI BOJIHBI U3JIy4€HUs. AOCOIIOTHO YEpHOE Te0. 3aKOHBI TEIJIOBOTO M3JlydeHus: 3akoH Kupxroda,
Credana-bonbiimana, 3akoH cMemieHus Buna. Yinstpaduonerosas karactpoda. KBantosas Teopust
ITnanka TemoBoro usnyuenus, Gpopmyina I[lnanka. [IpuMeHeHre 3aKOHOB TEIJIOBOTO M3JIy4EHUs

6. KBanroBas nmpupona cera. DoTOHBI, SHEPTHUsl, UMITYJIbC oToHA. [laBieHue cBeTa. BHenHui
dhoTodrddekr, 3akoHbl BHeNHEro Gpotodddekra, ypaBHeHue DiHmreiHa. Ihdext Komnrona. EquncTBo
KOPIYCKYJISIPHBIX U BOJIHOBBIX CBOWCTB CBETA.

7. Teopust atomMa Bojopoja no bopy. 3akOHOMEpPHOCTH B JINHEMUYATHIX CIIEKTPAX UCITYCKAHUS
aToMa BOJIOpOJa, MocTynarsl bopa, u3inydeHue U NorjiouieHre cBeTa aToMaMu BeriecTsa 1o bopy. @op-
Myua bansmepa.

8. BomHOBBIE CBOICTBa MUKPOYACTH, THIIOTE3a ¢ Bpoiisis, onbITh 0 AU(PaAKIIH HIEKTPOHOB.
CooTHouleHus: HeonpeaeaeHHocTel ['eiizen0epra: KoopIuHaTa-UMITYJIbC, SHEPTHsI — BpeMsl )KU3HU Ya-
CTHII, €CTECTBCHHAs IIMPHUHA CIIEKTPAIbHBIX TUHUNA. BomHOBast pyHKIMs U ee pusndeckuid cMeici, Bon-
HOBas (DYHKIMSI U BEPOSITHOCTh HAXOXKJICHUS YaCTHUIIbI B 33/IaHHOM 00beMe IPOCTPAHCTBA. Y CIIOBUE
HOPMMPOBKH.

9. 3akonsl ABMXKEeHUs MUKpodacTull. YpasHenue lllpenunrepa. Ypasuenue Hlpenunrepa s
CTallMOHAPHBIX COCTOSHUN MUKpPOUYACTHIL. J[BHKEeHNE CBOOOAHOI MUKPOUYACTHUIIBI B OTHOMEPHOM IIPO-
cTpaHCcTBE. MUKpouacTulia B OAHOMEPHOMU IiTy0OKOM MOTeHIMaNnbHOM ssiMe. KBaHTOBaHME SHEPTUU U UM-
nynbca yactull. Hanbosee BeposiTHOE HaX0XKICHHE YaCTHIIBI B TOTCHIUAIBHON siMe. TyHHEIbHBIH d¢-
(dekT.

10. Atom BoJopo/ia B KBaHTOBO# MexaHuke. KBaHTOBBIE yKClia: TJIaBHOE, OpOUTAIBHOE, MATHUT-
HOC U UX (pu3udeckuii cMbICIL. [IpaBuiio oTOOpa M CIEKTPHI UCITYCKAHHS aTOMa BOAOPO/IA.

11. Cnun anextpoHa u onsIThl LlITepHa-I'epiaxa, cnuHOBOE KBAaHTOBOE YMCIIO, PEpMUOHBI U 0O-
30HbI. [IpuHnun 3anpera [laynu, sneKTpoHHBIE 000JI0YKH U OpOUTAIH, CTPOEHHUE FIEKTPOHHBIX 000JI0UEK
MHOT'O2JIEKTPOHHBIX aToMmax. Tabnuiia Meneneena.

12. TopMO3HOE U XapaKTepUCTUUYECKOE PEHTI€HOBCKOE U3NyueHue, popmyna Mosnu.

13. CrioHTaHHOE ¥ BBIHYX/IeHHOE U3Ty4yeHue. HopmanbHas 1 HHBEpCHasi HACEIEHHOCTh dHepre-
TUYECKUX YPOBHEH, MPpUHIMN paboThl azepa. [IpumeHenue nazepos.

14. 3onnas Teopus TBepIoTO Tena. BanentHas, 3anpenieHHas 1 cBOOOHAs 30HBI, 3aMIOJIHEHHE UX
anekTpoHamu. CTpyKTypa 30H MPOBOJHUKOB, TUAIEKTPUKOB U OTYTIPOBOTHUKOB

15. CoGcTBeHHAas ¥ TPUMECHAs TPOBOJUMOCTD, p- U N-TIOIYNPOBOIHUKHU, p-1 —IEPEXO/IbI B MOJTY-
NPOBOJIHUKAX. BeIpsiMuTenbHbIe CBOMCTBA p-n —1iepexo1oB. [Ipuniun paboTs! 1nona, TpaHucropa, ¢ho-
TOCOIPOTUBIIEHUS], BEHTUIILHOTO (poTo3emMenTa. [IpuMeHenne noarynpoBOJHUKOB B TEXHHUKE.

16. Ctpoenue atomHoro siipa. [Ipuposa siaepubix cuit. Jlegekt Mace u SHEPTHsI CBS3H SIIEP.
VY nenbHast sHEPTUs CBSI3U U €€ 3aBUCUMOCTh OT MaCCOBOI'O YUCIIa 3JIEMEHTOB. flIepHbIe peaKINH, 3aKOHbI
COXpaHCHUA ITPHU pCaAKIUAX. PeaKHI/II/I ACJICHHNA U LCITHaA AJCpHasd peaKius, ﬂ}lepHI)IfI PEAKTOP U aTOMHAA
sHepreTuka. TepMosiiepHble peakui.

17. PagnoaktuBHOCTH. CTaOUIIBbHBIE U PAIMOAKTUBHBIE U30TOMBI, O-pacnaj, [3- pacnam, y-
u3NydeHue. 3aKoHbl painoakTUBHOrO pacnana. Ilepuos nonypacnana. AktuBHOCTh. EcTecTBeHHas pa-
JUOAKTUBHOCTb.
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18. OnemenTapHble yacTHIbl. DOTOH, JIENTOHBI, ME30HBI, HYKJIOHBI, THIIEPOHBI M UX OCHOBHBIE
XapaKTEepUCTHUKU (Macca, BpeMs KU3HHU, 3apsijl, ClIUH, B3aumoeicTeue). Yactuuel n antuyactuisl. [pe-
BpAILCHUS YaCTULl U 3aKOHBI COXpaHEHMs. TUIIbI B3aMMOJEHCTBUS MEKy YACTULIAMU U HOCHUTEJIH B3au-

MozeicTeui. KBapku.

4. METOANWYECKHUE MATEPHAJIbI, OIIPEJE/IAIOIME ITPOUHEAYPbI OHEHHUBA-
HUA 3HAHUHW, YMEHUU, HABBIKOB U (WJIN) OIIBITA IEATEJTbHOCTH, XAPAK-
TEPU3YIOIIUX DTAIIBI ®OPMUPOBAHUA KOMIIETEHIIUU

IIpoueaypa oueHUBaHUS 3HAHUI, YMEHHMI, HABBIKOB M (WIH) ONBITA AeATeJbHOCTH

JTamn):

IUTMHBI OCBOEHO Ya-
CTHYHO. 3a4aHus BbI-

CoBokynHocTb 0ku- | Komie- | CojepikaHue OLEHOUYHBIX 3a[aHUi Il BBISBICHUS C(OPMUPOBAH-
JIAEMBIX PE3YJILTATOB | TEHIUH | HOCTH KOMIIETEHIMH y CTYAEHTOB 110 3aBEPIIEHUU OCBOEHHMS JHUC-
00pa3oBaHus CTy- IUTUTHHBI
JICHTOB B (hopme
KOMIIETEHIIHH 110 (YpOBEHb OCBOEHUS)
3aBEPILEHUU OCBOE-
V 10BJIETBOPUTEIBHO Xoporio OTM4HO
HUS JIUCIMTUIHHBI 3)
(4) ()
3nartp (1-i 3Tan): OIIK-2 | OGyuatomuiics umeer | OOyqaromuiics OO6yuaromuiicst
3HAHUS TOJIBKO OCHOB- | TBEPIO 3HAET Mare- | TIIyOOKO M IIPOYHO
6a30oBbIE 3aKOHO- HOTO MaTePUaja, HO HE | pual, TPAMOTHO U YCBOMII IIPO-
MEPHOCTH €CTe- YCBOHJI MHOTHX €T0 Jie- | MO CYIIECTBY U3ja- | PAMMHBII MaTe-
CTBCHHOHAYYHBIX TaJel, TONyCKaeT He- | TaeT €ro, He JOIyC- | pHall, HCUEPIIbI-
AUCLHILIMH TOYHOCTH B (POPMYJH- | Kasi CYIIECTBEHHBIX | BArolIle, MOCIEI0-
POBKE U HAITMCAHHU HETOYHOCTEH B [0- | BATENBHO, YETKO
(GopMyI1 3aKOHOB (HU3U- | HUMAHUM 3aKOHOB | JIOTHYECKU
KU buzuku CTPOWHO €ro u3-
naraer
YwMmers (2-i 3Tam): OIIK-2 | ConepxaHue Kypca Copepxanue kypca | OOyuarouuiics
OCBOEHO YaCTUYHO, HO | OCBOEHO TOJIHO- r1y6OKO U POYHO
aHaJTM3UPOBATh BO HpOOEINBI HE HOCAT Cy- | CTBIO, BCE ITPELY- YCBOMJI MaTepHall,
B3aUMOCBA3N SBJIC- IECTBEHHOTO XapakTe- | CMOTPEHHBIE MPO- HCUEPIIBIBAIOIIE,
HHS 1 HPOTIECCHI, pa. [Ipu oTBeTax Ha 1M0- | rpaMMOii 00yY€EHHs | MTOCIIE0BATENBHO,
HPUMEHATD JULS NX CTaBJIEHHBIE BOMPOCH | y4eOHbIE 3aJaHusI YETKO U JIOTHYE-
pa3speuICHAS OCHOB- OOGyuaroruiicst uCIsl- | BBITOAHEHBL. O0y- | CKHM CTPOWHO €ro
HBIC 3aKOHBI CCTE- TBIBAET TPYIHOCTH B Yaouiics 1eMOH- | u3araer. JleMoH-
CTBOSHAHM MOHUMAaHHUH 3aKOHOB CTPUpYET MIOHUMA- | CTPUPYET XOPO-
¢buzukw, HUE 3aKOHOB (pM3U- | IIee MOHUMaHHE
KU, HO JIOITyCKAeT 3aKOHOB (PU3MKH
OomuOKHU B HAITKCA-
HUU UX GopMyIL.
Baagers (3-i OIIK-2 | ConeprxaHue JTUCIIH- Coneprxanue nuc- OO0yuaromuiicst

LHMIUTMHBI OCBOCHO
MOJIHOCTEIO, HEOO-

rIyOOKO U MPOYHO
YCBOMJI MaTepuall,
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METOJIaMH MaTeMa-
THYECKOI'0 aHaJIn3a
Y MOJCIIUPOBAHUS,
TEOPETHUYECKOTO U
AKCIEPUMEHTAIIBHO-
r0 UCCJIETOBAHMS,
METOJIOJIOTHEH ca-
MOCTOSITEIIbHOU pa-
0O0TEI

TIOJTHEHBI, HO B HUX
nMeroTcst omuoku. [pu
pelleHNH 331249 U IpH
OTBETE Ha IIOCTABJICH-
HBII Borpoc O0y4ato-
IIAACS NCTIBITHIBACT
TPYIHOCTH B 3HAHUH U
PUMEHEHHH 3aKOHOB
¢bu3uku s o0bsACHe-
HUS pabOTHI 3JIEKTPO-
TEXHHUYECKHUX U JIPYTUX

XOJUMBIC TTPAKTH-
YeCKHe KOMITeTEH-
1M1 B OCHOBHOM
c(hOopMHUPOBAHBI.
OOyuarommiicst fe-
MOHCTPHUPYET I10-
HUMaHUE 3aKOHOB
(usuku B pabote
pa3IMYHOro poja
TEXHUYECKUX
YCTPOMCTB.

MCYEPIIBIBAIOIIIE,
MOCIIEI0BATENbHO,
YETKO U JIOTHYe-
CKH CTPOMHO €ero
uznaraetr. Cop-
MUPOBaHBbI MpaK-
TUYECKHE KOMIIe-
TEHIIMU. YMeeT
TECHO YBSI3bIBATH
TEOPHIO C IPAKTH-
KOM.

YCTPOICTB

OcBoenne JUCHHUITIIIMHBI 3aKaHYMBACTCA HpOMC)KYTO‘IHOﬁ arTecTanuen 06yqa}omnxc51.

[TpomexyTouHas aTTecTanus NprU3BaHa OLEHUTh KOMIIETEHINH, CHOPMHUPOBAHHBIC Y 00yUYAIOIINXCS B
nporecce 00ydeHus U 00eceunTh KOHTPOJIb KayecTBa OCBOCHUS IporpamMMsl. [lJiss KOHTPOJIs pe3yib-
TaTOB OCBOCHHS 00yUaIOMIMMHUCS Y4eOHOTO MaTepHaia 1o JUCIHUILIMHE, POBEPKA U OLIEHKA 3HAHHIA,
IIOJIyYEHHBIX 3a ceMecTp (KypcC), pa3BUTHUSI TBOPUECKOTO MBILIUIEHUS, IPUOOPETEHUSI HABBIKOB CaMO-
CTOATEIbHOU pabOThl, YMEHUS IPUMEHATh TEOPETUUECKHUE 3HAHUS TP PELICHUN TPAKTUUYECKUX 3a-
Jlay, OLIEHKH 3HaHUH, yMEHUH, HaBBIKOB U YPOBHS C(POPMHUPOBAHHBIX KOMIETEHIIUI 00y4JaroInXCs
IIPEAYCMATPUBAETCS K3aAMEH.

DK3aMeH MOXeT OBITh MPOBECH B yCTHOU (hopme, B hopMe MMCbMEHHOM padOThI MM TECTHPOBAHUSI.
DK3aMeHbl OLICHUBAIOTCS 110 YEThIPEXOAIIIbHON CUCTEME: «OMAUUHO», (XOPOULO», «(YO081eMEOPU-
MmelbHOY», «HEY006IeMEPOUNIEIbHOY .

OTMmeTKa «omiuuHo» BBICTABISETCA 00YUaIOIIEMYCsl, €CJIM OH YCBOMJI MaTe€pHaJl, UCUEPIbIBAOILE,
IIOCJIEI0BATEIBLHO, YETKO U JIOTUYECKH CTPOMHO €ro U3J1araeT, yMeeT TECHO YBA3BIBATh TEOPHUIO C
MIPaKTUKOM, CBOOOHO CIIPABIIAETCS C BOIPOCAMHU U APYTUMHU BUJAMH IPUMEHEHMSI 3HAHUM, HE 3a-
TPYAHSIETCS C OTBETOM IIPHU BUIOM3MEHEHHH BONPOCOB, 000CHOBBIBAET NPUHSATOE pEIlIEHHE, BIaIeeT
Pa3HOCTOPOHHUMM HABBIKAMU M IIPUEMAaMU BBIIIOJIHEHHS MPAKTUYECKUX 3a1ad.

OTMeTKa «Xopouio» BBICTABISIETCS 00YYaIOEMyCsl, €CIIM OH TBEPJI0 3HAET MaTepual, 'paMOTHO U 110
CYILECTBY M3JIaraeT €ro, HO UCHBITHIBAET TPYIHOCTH MIPH BbIBOJE (hOPMYIT (PU3NUECKUX 3aKOHOB.

ITpu 3TOM 00yHUaroLMii TOMyCTUII O/IHY OIIMOKY WM He OoJiee IBYX HEJJOUETOB, KOTOPBIE OH MOXKET
UCIPABUTh CAMOCTOSATENBHO WM C IOMOIIBIO IIPENoJaBaTersl.

OtmeTka «yOoeﬂemeopumeﬂbno» BBICTABJISACTCS 06y‘~IaIOHICMYC$I, KOTOpBII\/JI HUMCECT 3HAHHUA TOJIBKO
OCHOBHOI'O MaTepuaja, HO HC yCBOUWII €ro ,Z[eTaJleﬁ, HC MOXKCT ACJIaTb BBIBOAbI q)OpMy.]'I 3aKOHOB (1)1/1-
3UK, JOIMYCKACT HCTOYHOCTHU U HEAOCTATOYHO IMPABUJIbHEIC (i)OpMy.]'H/IpOBKI/I B U3JIOKCHUU MaTCpuaia,
HCIBITBIBACT 3aTPYAHCHUS IIPU BBINIOJIHCHUH TPAKTUUCCKHUX pa60T.

OTMeTKa «Hey0os1emeopumenbHo» BHICTABISIETCS 00yYaroIeMycsl, €CJIM OH HE OBJIa/1e]l OCHOBHBIMU
3HAHUSMU U YMEHUSMH B COOTBETCTBUU C TPEOOBaHUSAMHU paboyuel MporpaMMbl U TOMYCTHIT OOJIbIIIE
OIIMOOK M HEAOUETOB, YeM HEOOXOAUMO JJIsl OLIEHKHU «3».

OuneHka NUCbMEHHBIX KOHTPOJIBbHBIX padoT

Onenka «5» cTtaBUTCA 32 pabOTY, BHIIOJIHEHHYIO OJTHOCTHIO 0€3 OIIMOOK 1 HE0UETOB.
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Orenka «4» cTaBUTCS 32 pabOTY, BHIMOJIHEHHYIO TTOJIHOCTHIO, HO TIPH HAJIMYUU B HEW He OoJiee 0THON
HerpyOoit omrOKK M OHOTO HEeA0UETa K He Oosiee TPEX HeloUETOB.

Orenka «3» CTaBUTCS, €CJIM 00y4JaeMblil TPABUIIHHO BBIITOJIHIIT HE MeHee 2/3 Bcel paboThl MK JOITy-
CTHJI He 6oJiee 0JTHOM rpyOoli OMMOKHY U IBYX HEOUYETOB, HE Ooiee 0THOM rpy0oii U 0JTHOM HEerpyOoit
omuOKH, He Oosiee TPEX HErpyObIX OMMOOK, OJHOM HErpyO0Ooit OMMOKK U TPEX HEIOUETOB, TIPH HAJIH-
YUU YETBIPEX — MATU HEAOYETOB.

OreHka «2» CTaBUTCA, €CIIU YUCIIO OMUOO0K U HEJOUYETOB MPEBBICKUIIO HOPMY JUISL OLICHKH «3).
Ouenka BbINOJIHEHHS J1a00PATOPHBIX padoT
JlaboparopHas paboTa cuyuTaeTcs 3auTEHHOM €CIM 00yJaeMBbIii:

1. BeImosHUI paboTy B MOJHOM 00BEME € COOIIOAEHNEM HEOOXOIMMOM MOCIEI0BATEILHOCTH MTPOBE-
JIEHUs OTIBITOB U U3MEPEHUN;

2. B MMpeaACTaBJICHHOM OT4uéTe MMPpaBUJIbHO W aKKYpPAaTHO BBIIIOJIHUII BCC 3aIllUCH, Ta6JII/IIII)I, PUCYHKH,
YCPTCIKU, I‘pa(l)I/IKI/I, BBIYMCIICHUA U CACTIAJ1I BBIBOJBI,

3. IIpaBUJIbHO BBIIIOJHUII aHAJIN3 l'IOl"pGIHHOCTCfI;

4. MpaBUJILHO OTBETUJI HA KOHTPOJIbHBIE BOMPOCHI K 1a00paToOpHOil paboTe

py6bbiMmu cunTatoTca ownbku:

- He3HaHWe onpeaesieHMA OCHOBHbIX MOHATUIA, 3aKOHOB, NPaBW, OCHOBHbIX MOJIOXKEHUN TEO-
pUK, He3HaHWe popmyn, O6LLENPUHATBLIX CUMBONOB 0603HAYEHWNI BEIMYUH, eAUHUL, X U3Me-
peHus;
- HE3HaHMe HaMMEeHOBaHUN eANHUL, U3MEPEHUS;
- HEYyMeHMe NPUMEHATb 3HaHUA, aNTOPUTMbI AN1A PELIeHNA 3a4ay,
Aenatb BbiBOAbI M 0606LLLEHUS;
- HEYMEHME YMUTaTb U CTPOUTb rpaduKm;
-HeyMeHWe Nob30BaTbCA NEePBONCTOYHMKAMMU, YHEOHUKOM U
CNpaBOYHUKaAMU;
- BbIYMCAUTEIbHbIE OLNOKM, EC/IN OHW HE ABAAIOTCSA ONMUCKOW.

Herpybbimu cuutalotca ownbKu:

- HETOYHOCTb GOPMY/IMPOBOK, ONPeAeNeHNI, NOHATUIN, TEOPUIA, BbI3BaHHAA HEMOJIHOTOW OXBATa OCHOB-
HbIX NPWU3HAKOB ONpeaensieMoro NOHATUA UAW 3aMeHOM OAHOro - ABYX M3 3TUX MPU3HAKOB BTOpOCTe-
NeHHbIMY;

- HETOYHOCTb rPadUKOB;

- HEPAUMOHANbHbIM MEeTOA, PeLleHna 3a,a4M UM HeAOCTaTOYHO MPOAYMAHHbIW NAaH oTBeTa (Hapywe-
HWe NOTUKK, NOAMEHA OTAE/IbHbIX OCHOBHbIX BOMPOCOB BTOPOCTEMNEHHbIMM);

- HepauuoHabHble MeTOAbl PAaboTbl CO CMPaBOYHOM U APYrOn ANTEPATYpPON;

- HeYMeHMe peLlaTb 3a4a4m, BbINOJHATb 3aaHNA B 06LLeM BUAeE.

Hepo4yetamu asnatorca:

- HEPaALUMOHA/IbHbIE NPpUeEMbl BbIYMCNEHUN U npeo6pa303aHM|71;
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- HebperKHOe BbINOIHEHUE 3anucen, cxem, rPadurKoB.

Mpumepbl 3K3aMeHaLMOHHbIX 6uneToB

dI'BOY BO Uxesckaa [CXA

Jucnumimaa «Puszukay 2016 /17 y4eOHbIii TOI

DK3aMeHannoOHHbIN OmeT Ne 6

1. TernmoBoe U3IyUeHUE U €ro XapakTepucTuKu. CrieKTpanbHas INIOTHOCTh YHEPTreTUYECKON CBETUMOCTH
1 e€ 3aBUCUMOCTD OT JIIMHBI BOJIHBI U3ITydeHus. AOCOIIOTHO YepHOE TeJO. 3aKOHBI TEIIOBOTO U3ITyde-

Hus: 3akoH Kupxroga, Crehana—bonbumana, 3akon cMmenienus Buna.

2. Pe3uctop u KOHJIEHCATOP B IEMH MEPEMEHHOT0 ToKa. OMHYECKOe U eMKOCTHOE conportuiieHne. Casur
a3 Mex1y TOKOM U HaNpsHKEHUEM Ha Pe3UCTope, Ha KOHAeHcaTope. BekropHas auarpamma.

3. OnpeieNuTh ATMHY BOIHBI H3TydeHHs aTOMa BOJOPO/Ia, EKTPOH KOTOPOTO TIEPEXOIHUT U3 BO30YK-
nennoro (N = 3) B ocHoBHOE cocTosHue. [Tocrosnnas Puréepra R =1,1-10" ML,

buiier paccMoTpeH 1 yTBEpIKIeH Ha 3acelanuu Kadheapbl  « » 2017 r.
3aB. kadenpoii _(huzuku Kopa6ines I'.A
®I'BOY BO Mxenckas I CXA

Hucnunnuna «dusukay 2016/17 yueOHBIH roj

DK3aMeHaIMOHHBIN ouiieT No 7

1. [loTeHunanpHas »HEpPrus 3apsaa B dyekTpuueckoM mnose. [loteHnuan snektpuyeckoro noius. Hamps-
KEHHOCTb KaK I'PaJUEHT NOTEHIMANIA JIEKTPUUECKOr0 MoJIsd. Pa3HOCTh MOTEHIIMAIOB 2JIEKTPUUECKOTO

10JIs1 OT OECKOHEUHO MPOTSKEHHOM 3apsyKEHHON TIIOCKOCTH.

2. 30HHas Teopus TBEPABIX Tel. BaneHTHas, 3anpenieHHas ¥ cBOOOIHAs 30HBI, 3aMI0JTHEHHE 30H 3JIEKTPO-
Hamu. CTpyKTypa 30H IPOBOJHUKOB, TUIJIEKTPUKOB U MOJIYyIPOBOJIHUKOB

3. Haiitu DJIC camoMHIyKIINK, HABEICHHON HAa KOHI[AX KaTYIIKA B MOMEHT t = 5c, ecnu cuja Toka, mpo-
TEeKarolero Io KaTymke ¢ HWHAYKTUBHOCTRIO 0,2 ['H, wu3MeHsdeTcs 1O  3aKOHY

| =40 - 2t? -5t (A)

2017 r.

buser paccMOTpeH U yTBEpXkK/I€H Ha 3acelaHuu Kapeapbl  « »

3aB. kadeapoii ¢puzuku Kopabnes I'.A.
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JIMCT PETUCTPALIMY U3MEHEHUI

Homep Homep nzmenenHoro Jlata BBeieHUS [Toanuce
HU3MEHEHHUSI nucra U3MEHEHUS U OTBETCTBEHHOT'O 32
HOMep NPOTOKOJIa BHECEHHE
3ace/laHus U3MEHEHU
Kadeapbl %
/ K€ X9 30,31,32, D0| 30 0f 2074 { T~
4 . L, 30-33, 92 20. 0L - 20/fn] K,
AL, "5/ | 200 2yysal| #=
7 L9 203 34 0 | M 20304 / /
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