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1. BBEOEHME K PABOYEN MPOrPAMME OUCLUMMIUHbI

1.1. MecTo npenogaBaemon QUCLUNNNHbLI B CTPYKType obpa3oBaTenbHOM NporpaMmmsbl

BasoBas ObsnasartenbHas l:l JononHuTensHo

Bnok 1: saBnsieTcst hakynbTaTMBOM

BapuaTtusHasg I:I Mo BbIGOPY I:I

1.2. Uenb gancumnnuHsbl
CdopmupoBaTb kOoMMneTeHUMn obyyatouleroca B obnactu MCrnonb3oBaHMs 3aKOHOB (PU3WNKM B MpPoO-
deccrmoHanbHOM AeATeNbHOCTMU.
1.3. 3agaum gucumnnuHbl
e  M3yunTb OCHOBHbIE hU3NYECKNE ABMEHUS, OCHOBHbIE MOHSTUS N 3aKOHbI (OU3UKN.
e [loHnmaTb ponb PU3NYECKUX MPOLIECCOB 1 3aKOHOB B SIBNEHUAX NPUPOabI.
e OBnageTb MeTOOAMM peLLIEeHUsT KOHKPETHbIX (OM3NYecKnx 3agad.
e HayuntbCcsi MpUMEHATb MeTodbl MaTeEMaTUYECKOro aHanmsa M MogenvMpoBaHus Mpu peweHnn usm-
Yeckux 3agau.

e OBnageTb MeTogamMu PUBNYECKUX U3MEPEHUN N 06paboTkn UX pesynbTaToB.

1.4. NMepeyeHb NNaHMpPyeMbIX pe3ynbTaTOB 06Y4YeHUs NO AUCLMINIIMHE, COOTHECEHHbIX C MaHupye-
MbIMU pe3ynbTaTamMu OCBOeHUsl o6pasoBaTeNibHOM NPOrpaMmbi

Koa
OT1an hopmmpoBaHus
KoMmneTeHunn (DOpMyJ'IVIpOBKa KoMmneTeHunn
Or1K-2 - CNOCOBHOCTb NPUMEHATH COOTBETCTBYOLLIMIA DU3NKO-

~ 11 2
MaTeMaTn4yeckmmn annapart, MeTodbl aHanmsa n moaennpo-

BaHUA, TEOPETUYECKOIro N 3KCnepunMmeHTaribHoro nccrneno-
BaHWA Npun peleHnn I'IpO(*)eCCI/IOHaJ'IbeIX 3agau.

MnaHupyemble pe3ynbTaTbl 06y4YeHNsA

3HaTb:

1) OCHOBHbI€ 3aKOHbl MEXAHUKU, TEPMOANHAMUKA U MONEKYNSPHOW (OU3NKN, INEKTPUYECTBa U MarHeTus-
Ma, ONTUKK, KBAHTOBOW (OM3MKWN, OCHOBHbIE hr3nNYeCKne BENUUYNHBLI U eQUHULI UX U3MEPEHUS.

2) meToabl NpoBeAeHUs (PU3NYECKNX N3MEPEHUIA U METOLbI 0OpaboTKM NOMYyYEHHbLIX Pe3yrnbTaToB.

YmeTb:

1) NPUMEHSTb COOTBETCTBYIOLLUNIA (PU3UKO-MaTEMaTUYECKNIA annapaT ANs pelleHns TUNoBbIX 3a4ad, CBS-
3aHHbIX C OCHOBHbIMU pasgenamv u3nKn, UCNonb3oBaTh (PM3NYECKNE 3aKOHbI MPU aHaNu3e 1 peLleHun
npobnem npodeccuoHansHon OeATENbHOCTHY;

2) NPYMEHSATb METOAbI aHanu3a U MOAENMPOBaHMS NMPU pelleHny UMYecknx sagad.

BnapeTb:

1) meTodamu NpoBeaeHVs PU3NYECKMX U3MEPEHUIA U METOOAMMN KOPPEKTHOM OLIEHKM MOrpeLlHOCTeR Npu
NpoBeAEHUN PU3NYECKOrO IKCNEPUMEHTA.

1.5. AncumMnnuHbl (NPakTMKK) obpa3oBaTenibHOM NporpaMmMbl, B KOTOPbIX ObINIO HaYaTo popmMmMpoBa-
HUe KOMMNeTeHLUN, yKa3aHHbIX B n.1.4:

e [ucuunnuHa 6asmpyeTcs Ha KOMNETEHUMAX, CHOPMUPOBaHHbIX Ha NpeablayLleM ypoBHe obpasoBa-
HUS.

2. COOEPXAHUE OUCLUUNIINHDbI

O6bem (4achl)

HanmeHoBaHwWe 1 cogepxaHue o S 53 S g8
y4ebHbIX Moaynen, TeM u OopM KOHTPONs g Q| I % 2 g 2
ol °cd &«

o ®o ®o
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Ob6bemM (4achl)
HaumeHoBaHve u cogepxaHuve .- 58 Sl g8
y4ebHbIX Moaynen, TeM 1 PopM KOHTPOIA 29| 2 9 30
o3| %23 °©&
] @5 ®0
YuyebHbin Mmoaynb 1. OCHOBHbIE 3aKOHbI ME@XaHUKMU.
Tema 1. KuHematuka. 8 | | 14
OTHocuTenbHOCTbL ABWXeHUs. Cuctema otcyeta. KuHemaTuka matepuanbHom Tod-
ku. MNepemeLeHne, CKOPOCTb U yckopeHue. BpawatenbHoe OBwkeHne TBepaoro Te-
na. Yrnosble BeNUYMHbI.
Tema 2. [luHaM1Ka MaTepuansHON TOYKM. 24 | | 16
3akoHbl HbloToHa. 3akoH coxpaHeHust umnynbca. Pabota m mowHocTb. PaboTta
ynpyron cunbl. KnHetndeckas u noteHuuansHasa sHeprus. [onHas aHeprus. 3akoH
COXpaHeHus aHeprun. Ygap Ten. 3akoH BCEMMPHOro TAroTeHusi. Kocmunyeckme cko-
poCTW.
Tema 3. [InHaMunka BpawlatensHOro ABMmxeHus TBepaoro tena. 17 | | 14
MoOMEHT cunbl U MOMEHT MHepuun. OCHOBHOWM 3aKOH OVUHAMWKU BpaLllaTeribHOro
aBwxeHns. KuHetudeckasi aHeprust Bpallarowerocs Tena. MomeHT umnynbca.
Tekywmm KoHTponb 1. PacueTHo-rpacuyeckas pa6ora 1. 3awmTa JP. 11 | | 1
YyebHbIn Mmoaynb 2. KoneGaHusi n BOMHbI.
Tema 4. FapmMoHuyeckue konebaHus. 15 | | 14
KnHemaTuka rapmoHuyeckmx konebaHuin. CnoxeHne oguHaKoBO HanpaBreHHbIX U
B3aUMHO MeprneHauKynsapHblx konebaHun. MpeBpalleHne 3Heprun npu konebaHmsx.
MasTHUKW.
Tema 5. 3aTyxatoLime u BblHyXAEeHHbIe KonebaHus. 5 | | 14
IOunddepeHumnanbHoe ypaBHEHNE 3aTyxatoLmx konebaHuin. Oowmn sug
3aTyxawwmx kornebaHun. BolHyxaeHHble konebaHusa. Pe3oHaHc.
Tema 6. BorHbi. 10 | | 16
YpaBHeHWe BOSHbI. [1NTMHa BOMHbLI M CKOPOCTb pacnpocTpaHeHust. MNMoHsaTune 06 uH-
TepcepeHLUUn BOSTH.
TeKywmit KOHTponb 2. 3awwmTa J1P. 1 | | 1
YuyebHbIn moaynb 3. MonekynsipHas ¢u3nka u TepmogmMHamMmKa.
Tema 7. MorekynsipHas ouauka. 18 | | 14
YpaBHeHMe COCTOSHUA naeanbHoro rasa. AbcontotHas Temnepartypa. OcHoBHOe
ypaBHeHue MKT. Crtatuctunuyeckue pacnpegenenuns bonbumaHa n Makcsenna.
YpaBHeHue BaH-aep-Baanbca. MI3oTepMbl peanbHbix ra3oB. Kputuyeckoe coctos-
HWe, KpUTU4eckasi TemnepaTypa, CXKWKeHNe ra3oB. ABNeHUs nepeHoca — Tenonpo-
BOAHOCTb, AMddY3Ud, BA3KOCTb.
Tema 8. TepmoaMHamuka. 20 | | 16
MepBoe Havana TepmoanHaMukn. TennoemkocTu ras3os. Limknunyeckme npouec-
cbl. Tennosas MalumHa, Ko duuneHT nonesHoro aencteus. Limkn KapHo. BTtopoe
Hayano TepMoaMHaMuKKn, obpaTmMble U HeobpaTUMble MPOLECChl. DHTPOMNKS, ee
cTaTucTmyecknii cmolcr. dasoBble nepexoapl.
Tekywmn koHTponb 3. PacueTtHo-rpacdhmyeckas pabora 2. 3awmTra JIP. 11
Tekywmn koHTponb 3. KoHTponbHas paboTa 1. 20
MpomexyToyHaa aTTecTaumsa no gucumnnmHe. 3aver. 4 4
YuyebHbI Moaynb 4. dneKkTpocTaTuKa.
Tema 9. 3nektpuyeckoe none. 24 | | 20
OnekTpuyeckoe nomne. HanpsKeHHOCTb U MOTEHLMAnN Nofsi, CBSA3b MEXAY HUMM.
Teopema Naycca. HanpsykeHHOCTb M NOTeHUMan 3aps»keHHOW cdpepbl 1 NNIOCKOCTH.
Tema 10. IMpoBOAHNKN N OUINEKTPUKMA. 17 | | 19
OnekTpuyeckoe none B NpoBogHuke. Emkoctb. KoHgeHcaTopbl. QHeprus anek-
Tpuyeckoro nonsi. AuanexkTpukn. CerHeToanekTpukm.
Tekywmn koHTponsb 4. PacueTtHo-rpadmyeckas pabota 3. 3awmTta J1P. 11 | | 1
YyeOHbI MoAynb 5. DNEeKTPUYECKUMIA TOK. DNEKTPOHHbLIE ABNEHUS.
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Ob6bemM (4achl)

HanmeHoBaHue 1 cogepxaHue
y4ebHbIX MoAynen, Tem n popm KOHTPOns
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Tema 11. SNeKTPUYECKNI TOK.

3akoHbl MOCTOSAHHOTO ToKa. NMonHasa anekTpudeckas uenb. VicTouHmk Toka, 9C.
MpeBpalleHne aHeprumn B Lenun. Knaccuyeckas anekTpoHHas Teopust MpoOBOAUMOCTMU.

H
N

Tema 12. SNeKTPOHHbIE ABNEHNUS. | 20

30HHas Teopus nposogumocTu. CTPyKTypa 30H AUINEKTPUKOB U MPOBOAHUKOB.
MonynpoBogHuku. [IOHOPHbIE 1 akuenTopHble Npumecu. MNonynpoBogHNKOBLIE MPU-
Bopbl. TepMO3aNEKTPOHHAA amuccud. TepmMoanekTpudeckmnii acpdexT.

Tekywmn koHTponb 5. 3awuTa J1P. 1 1

Y4yebHbI MoAaynb 6. ANeKTpoMarHeTu3Mm.

Tema 13. MarHnTHOE none. 27 19

CunoBoe fencTeme MarHUTHOro nonsi. [BmkeHne 3apsikeHHbIX YacTuL, B MarHuT-
Hom none. 3akoH buo-Casapa-Jlannaca. Teopema o unpkynaumn. None coneHonaa.
ABneHune anekTpomMarHMTHOM MHAYKUMK. [eHepaTopbl 3NEKTPUYECKOro ToKa. DHepPrust
MarHuTHoro nonsi. MarHeTuku. ®eppomarHeTmam.

Tema 14. SnekTpomMarHUTHblEe KonebaHust 1 BOSHbI. 14 | | 20

KonebaTenbHbin KOHTYp. [peBpalleHne sHeprum B KOHType. 3aTyxaroLime u Bbl-
Hy>XeHHble konebaHus. YpaBHeHus Makceenna. QnekrpoMarHuTHoe none. Onek-
TpOMarHUTHbIE BOMHbI. Pagnocesssb.

Tekywmn koHTponb 6. PacueTtHo-rpacdmyeckas pabota 4. 3awumTa J1P. 11

Tekywmn koHTponb 6. KoHTponbHas paboTa 2. 20

Yye6HbIN Moaynb 7. OnTuka.

Tema 15. BonHoBasi onTuka. 40 | | 25

OnekTpomarHuTHasa npupoga ceeta. OTpaxeHne u npenomrneHne ceeta. CnekTpobl
NCMNyCKaHWA 1 NOrMoLWEeHWs, CrekTpanbHbI aHanua. [NornowexHre n paccesiHue B
npo3payHbix cpegax. AsneHune nHtepdepeHummn. OnbiT FOHra. Qudpakuyms ceeTa.
MpuHumn lMNovreHca-PpeHens, andpakunmoHHas peweTka. lNMonspusaumm ceeTa.
Tema 16. TennoBoe nsnyyexHme. KeaHtoBas ontuka. Teopus OTHOCUTENBHOCTH. 24 | | 24

MpuHUMNBI TEOPUM OTHOCUTENBHOCTU. 3aBUCUMOCTb Macchbl OT CKopocTU. CBSA3b

Maccbl 1 3Heprun. 3akoHbl n3ny4eHus YepHoro tena. MNMupometpbl. CBeTOBbLIE KBaH-
Tbl. AABneHne dotoadpdpekTta. Addekt KomnToHa.

Tekywmn koHTponsb 7. PacueTtHo-rpadmyeckas pabora 5. 3awumTta J1P. 11 | | 1

Yue6HbIN Moaynb 8. AToMHasa cdusunka.

Tema 17. CTpoeHue aToma. 19 | | 25
OnbiTel Pesepdoppa. MNMnaHetapHaa mogenb atoma. lMoctynatel bopa. CnekTp
Bogopopaa. MonHas cnctema KBaHTOBbIX YMCEN 3rekTpoHa B aTome. CTpoeHue MHo-
ro3NIEKTPOHHbIX aToMOB. [eproguyeckasi cuctema anemeHToB MeHgeneesa.
Tema 18. OCHOBbI KBAHTOBOW TEOPUN. 9 | | 24
BonHoBble cBoricTBa Yactuy. OCHOBHbIE MOHATMS KBAHTOBOW MEXaHUKU: ypaBHe-
Hue LpeanHrepa, BonHoBas pyHKUMsl. PeHTreHoBckue nyyn. 3akoH Mosnu. [Ou-
dpakunsi PEeHTreHOBCKUX Iyyen. PeHTreHOCTPYKTYpHbIM aHanui3. MonekynsipHble
CMEeKTPSI.

Tekywmn koHTponsb 8. 3awumTa JIP. TectupoBaHue. 1 | | 1

Yye6HbIN Moaynb 9. Pusuka agpa.

Tema 19. CocTas siapa. 13 | | 25
ATOMHOE S4p0, HYKMOHbI. AaepHble cunbl, 3Heprna cBaAsn aapa. EctectseHHas pa-

OMOaKTMBHOCTb, 3aKOH paamnoakTMBHOIo pacnaga. [dencTBne paguoakTUBHbIX U3ITy-

YeHun, meTodbl 3awmThl. MeTodbl perMcTpauumn paguoakTUBHbBIX U3NYyYEHW.

Tema 20. AaepHble peakLmu. 16 | | 26
ApnepHble peakunn. Peakums genenus, agepHbld peaktop. TepMosaepHble peak-

UMK, YrnepogHbin UMKI. AnemMeHTapHble YacTuubl U UX Krnaccudukaums.
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Ob6bemM (4achl)
HavmeHoBaHve v cogepxanve .- 58 Sl g8
y4ebHbIX Moaynen, TeM 1 PopM KOHTPOIA 29| 2 9 30
oZ| °cd &
] @9 ®o
Tekywmn koHTponb 9. PacueTtHo-rpacmyeckas pabora 6. 3awuTa J1P. 11
Tekywmn koHTponb 9. KoHTponbHas paboTa 3. 20
NMpomexyToyHas aTTecTaumsa no gucumnianHe. K3ameH. 36 9
BCEIO: | 468 468

3.1. Nekunn

3. TEMATUYECKWIA NMNAH

Homepa
n3yyaembix

OuyHoe 06y4yeHne

OuyHo-3a04HOE 0Gy4eHue

3aouHoe obyyeHue

Howmep ce- O6bem

TEM
MecTpa (vacbl)

Homep ce-
mecTpa

O6bem
(vacsbl)

Homep ce-
mecTpa

O6bem
(vacbl)

1

1

1

WWWWWIWININININININ|P(FP|IFP[FP(FP|FP(F
AOO|OO|O|O(O|O | IOININ|(RA|O(OIN
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BCEro: 106

3.2. NpakTnyeckne 3aHaTUS

=y
[ee]

Homepa nzy-
YaeMbIX TEM

HanmeHoBaHue

OuyHoe 06y4yeHne

OuHo-3a04HOe 00y-
YeHue

3aoyHoe oby4yeHne

1 popma 3aHATUN

O6bem
(vacbl)

Homep
cemecTpa

Homep O6bem
cemecTpa (4acbl)

Homep
cemecTpa

O6bem
(4acbl)

1

Kunematuka. P3.

1

1

2

N

3akoHbl HbloTOHA. 3aKoHbI Co-
XpaHeHusi. Pabota. P3.

=

=

N

[OvHamuka BpawaTenbHoro Asu-
xennsa. P3.

"apmoHuyeckmne konebanns. P3.

3atyxatowme konebanusa. P3.

BonHbl. P3.

MonekynapHas dusmka. P3.

| HaYano TepMoauHamuku. P3.

AnekTpuyeckoe none. P3.

EmkocTb. QHeprus nons. P3.

3aKkoHbl NOCTOSAAHHOrO Toka. P3.

MarHutHoe none. P3.

3
4
5
6
7
8
9
10
11
13
15

BonHoBasi ontuka. P3.

= =
P Y I E D S ES S R ES

16

TennoBsoe nanyyeHue. KBaHTo-
Basi onTuka. P3.

[any
o

R R(NN RPN Rk N R -

17

ATomHas cumsuka. P3.
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OuHoe obyueHune O4HO-3304HOE OBY- | 3,106 oByueHHe
Homepa uay- HaumeHoBaHue Y yeHmne Y
HaembIxX TEM n d.')OpMa 3aHATUN Homep O6bem Howmep O6bem Homep Ob6bem
cemecTpa (yachbl) cemecTpa (yachbl) cemecTpa (yachbl)
19 dusuka sgpa. P3. 3 4 3 1
20 ApnepHble peakuun. P3. 3 4 3 1
BCEIO: 106 14
3.3. JlabopaTopHble 3aHATUA
OuHoe oby4eHne OuHO-3804H06 0BY- | 5,106 oByueHHe
Homepa nay- HanmeHoBaHune Y YeHune Yy
Haemblx Tem nabopaTopHbIX 3aHATUI Homep Obbem Homep Obbem Homep O6bem
cemecTpa (vacbl) cemecTpa (4acbl) cemecTpa (4acbl)
M3yyeHne nageHus wapvka B
2 yuenme nan P 1 6 1 2
BSI3KOW XKMOKOCTU.
M3y4yeHne oCHOBHOro 3akoHa
3 OMHaMVKK BpallaTenbHOro ABu- 1 6
XKeHus.
MccnepnoBaHue konebanuii npy-
4 YKMHHOrO, MaTemMaTU4YecKoro unm 1 6
hn3nyecKoro MasTHUKa.
MamepeHne AnuvHbl BOMHBI U
6 penAve A 1 6 1 2
CKOpPOCTH 3BYKa.
M3amepeHne monspHon maccel
7 Bo3ayxa. MiamepeHue koadpdu- 1 6
LMEHTOB BA3KOCTM UMK TeMIo-
NPOBOAHOCTM BO34yXa.
MamepeHne oTHOLLEHMS Tenmno-
8 €MKOCTeN Npu NoCTOSIHHOM 00b- 1 6
emMe ¥ JaBneHuu.
MccnenoBaHune anekTpuyeckoro
9 A sneiap 2 6 2 1
nonsi.
M3mepeHne eMKOCTU KOHAEeHCa-
10 P A 2 4 2 2
Topa.
M3yyeHne 3aKkoHOB NOCTOSIHHOTO
11 y 2 6 2 1
TOKa.
12 M3yyeHune BakyyMHOro avoga. 2 6 2 2
13 MccnegoBaHne aABneHus anek- 2 6
TPOMAarHUTHOM UHAYKLUWW.
MccnegoBaHne HamarHM4MBaHms
14 Xenesa. VlamepeHvne mMarHutHoro 2 6
nons 3emnu.
15 MamepeHne AnuHbl BOMHbI cBETa 3 6
€ nomoupbHo konew HbloToHa.
MamepeHne AnuvHbl BOMHbI cBETa
15 C NOMOLLbIO AndPaKLMOHHOW 3 6
peLueTKu.
15 MamepeHue yaensHoro Bpatie- 3 6
HMSA pacTBOpa caxapa.
M3mepeHue koadhduumneHTa no-
16 rnowieHus sonbgpama. Name- 3 6
peHUE curbl CBETA C MOMOLLbIO
doToanoaa.
MccnepnoBaHue cnektpa Bogo-
17 A pa BoA 3 6
poaa.
Crartuctuyeckasi obpaboTka
20 A0EepHbIX U3MEPEHMUI C MOMO- 3 6
Wbto pacnpenenenus NMyaccoHa.
BCEIO: 106 10

4. KYPCOBOE NMPOEKTUPOBAHUE
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He npenycmoTpeHo.

5. TEKYLUMW KOHTPOJ1b YCNEBAEMOCTU OBYYAIOLLEIOCH

Homepa OyHo-3a04HOE 00Y-
yueGHbIX dopma OuHoe obyueHue YeHME 3ao4yHoe oby4eHue
mogayneu, no
KOTOPBIM KOHTDOJ:lﬂ Howmep Kon-Bo Homep Kon-Bo Homep Kon-Bo
nposoauTcA 3HaHUK cemecTpa cemecTpa cemecTpa
KOHTPOMb
1!31 1 2
4.6, PacueTHo-rpadmnyeckas pabota 2 2
7,9 3 2
1,2,3, 1 3
45,6, 3awwTa nabopaTtopHbIx paboT 2 3
7,8,9 3 3
3 1 1
6 KoHTponbHasa pabota 2 1
9 3 1
1,2 3awwmTa nabopaTtopHbIx paboT 1 2
45 | paTtop p 2 2
7,8 TecTupoBaHue 3 2

6. CAMOCTOATEJIbHAA PABOTA OBYYAKLIEIOCA

OuHo-3a04HOe 00y-

O4yHoe 06y4yeHne 3aoyHoe oby4eHne

Buabl camocTositensHon paboTbl oby4vato- yeHune
erocs Homep Obbem Homep Obbem Homep O6bem
cemecTpa (vacbl) cemecTpa (4acbl) cemecTpa (4acbl)
YcBOeHMe TeopeTu4eckoro Matepuana 1 6 1 35
10 2 34
3 8 3 69
MoprotoBka k NpakTU4eCKUM 1 nabopaTopHbIM 1 6 1 35
3aHATUAM 2 8 2 34
3 8 3 70
MoprotoBka k NabopaTopHbIM 3aHATUSM 1 36
2 36
BbinonHeHve PIP 1 20 1 20
KoHTponbHbIX paboT 2 20 2 20
3 20 3 20
[NoaroTtoBKa K 3a4eTam 1 4 1 4
2 4 2 4
MoproToBka K 3k3ameHam3 3 36 3 9
BCErO: | 3%° 409+17

7. OBPA3OBATEJIbHbIE TEXHOJTIOITNA

7.1. XapakTepucTuka BUAOB U UCMOSb3yeMbIX MHHOBAUMOHHbLIX hOPM y4eGHbIX 3aHATUIA

O6bem 3aHaTMI

B MHHOBALMOHHbIX hopmMax
HaumeHoBaHne (vacel)

B1IoB y‘*equ'X Mcnonbayemble UHHOBALMOHHbIE POPMbI o o @ o @
3aHATUN o S 9= 9=
oz [o- S I3z
e I79 z2
Z > 3o o =
S T o T 9
] ® 0 ® 0
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O6beMm 3aHATUI
B MHHOBALMOHHbIX hopMax

HanmeHoBaHune (vacel)
BMAoB yqequ'X Mcnonb3yemble MHHOBALMOHHbIE (POpMbI ° o @ o @
3aHATUN o = Lo T Q3
2o €% 70
T 7 5332 22
58 55 ol
[¢) ® 0 ® 0
MpakTuyeckne | PelueHne 3agay B Manblx rpynnax, aHanua n obeyxaeHme 15
3aHATUA pe3yrbTaToB C MOMOLLLIO NpernoaaBaTensi.
BCEIO: 15

7.2. Cuctema oueHMBaHUS yCNeBaeMOCTU U AOCTUKEHNN O00yYaroLWMXCcA Ans NPOMeXyTOYHOM aTTe-
cTauum

TpaguumoHHasa | X 0GannbHO-peNTUHroBas

8. OBECIMNEYEHUE ANCLUUNMNIUHDI

8.1. YuebHasa nutepaTtypa

a) ocHoBHas y4ebHasi nutepaTypa

1. CuyxuH [0.B. O6wmn kypc dusunkm. Tom |. MexaHunka [DNeKkTpoHHbIN pecypc]: y4ebHoe nocobue
anga By3os/ CuByxuH [1.B.— 3nekTpoH. TekcToBble AaHHble.— M.: ®USMATJIINT, 2014.— 560 c.
Pexum goctyna:  http://www.iprbookshop.ru/25013. - «IPRbooks».

2. CuvByxuH [1.B. O6wun kypc counsmkn. Tom Il. TepmoamnHamumka n MonekynsipHas pmsmka [SnekTpoH-
HbIN pecypc): y4ebHoe nocobue Ansa By3os/ CuByxuH [1.B.— 3nekTpoH. TekcToBble AaHHble.— M.:
SUBMATIINT, 2014.— 544 c.

Pexum goctyna: http://www.iprbookshop.ru/25014. «IPRbooks».

6) gononHuTensHasa y4ebHas nuTepaTypa

3. Makcnmos, B.M. ®dusuka. NHomBuayanbHble 3agaHus A5 CAaMOCTOATENbHOM paboTbl CTYAEHTOB.
Y.1. MexaHuka. [TekcT]: YuebHo-MeTogmyeckoe nocodbume / B.M. Makcumos, M.H. MongaHckuia, C.A.,
Mopxeukun; - Cr6.: CM6IrTYPI, 2015. -44c.

Pexum goctyna: http://www.nizrp.narod.ru/metod/kaffysik/12.pdf. - 3b BLUT3

4. AwkanyHuH, AJ1. ®unsumka. Y.3. SnektpocTtaTuka. MocToaHHbIN TOK: IHAUBMAYanbHble 3agaHua ans
pacyeTHbIX paboT cTyaeHTOoB. [TekcT]: YuebHo-meToanyeckoe nocobue Ans cTyaeHToB BCeX dhakyrb-
TetoB / A.J1. AwkanyHuH, B.K. Kosbipes, B.M. Makcumos, T.C. Mapkosa, O.B. Anyw; - C16.: CI16
ITYPI, 2014. -41 c.

Pexum goctyna: http://www.nizrp.narod.ru/metod/kaffysik/11.pdf. -Ob BLUTO3.

5. AwkanyHuH, AJ1. ®usuka. Y.5. Ontuka. [TekcT]: MeToanyeckue ykazaHus u 3agaHus aons cCamocTo-
AaTensHon paboTel ctygeHToB / AJl. AwkanyHuH, A.A. Abpamosny, B.M. Makcumos, M.H. Nonsk-
ckun, C.A. Mopxeukun. — CM6.: Croe rtyprrt, 2015. -30c.

Pexum goctyna:  http://www.nizrp.narod.ru/metod/kaffysik/13.pdf. -Ob BLUTO.

6. AwkanyHuH, AJ1. dusmka. Y.6. dusmka atoma n agpa. NHonsmayanbsHble 3agaHns Ans pacyeTHON
paboTbl cTyaeHToB.[TekcT]: YuebHo-meTogmdeckoe nocobue./ A.Jl. AwkanyHuH, B.M. Makcumos. —
Chne6.: CrerTypPri, 2015. -30 c.

Pexum goctyna:  http://www.nizrp.narod.ru/metod/kaffysik/15.pdf . -3b BLITD3.

8.2. NepeyeHb y4e6HO-MeTOANYECKOrO o6ecnevyeHns ansa CaMOCTOATENIbHOM paboTbl 06yYaroLWmX-
CA No AUCUUNINHe

1. MakcumoB, B.M. ®usuka. Y.2. KonebaHus. MonekynsapHas dusuka: VHanBuayanbHble 3agaHus
ONs pacyeTHbIX paboT cTygeHToB. [TekcT]: YuebHo-meToamyeckoe nocobme ansa 6akanaBpoB BCeX
dakynbTetoB / B.M. Makcumos, C.A. MNMopxeukun, O.10. Oepkayesa, A.A. Cyxos; - CI16.:

Cne6 rTypri, 2013.- 35c.

Pexum goctyna: http://www.nizrp.narod.ru/metod/kaffysik/2.pdf. -Ob BLUTD3.

2. AbpamoBsuy, A.A. OnekTpomarHeTmam: IiguemnayanbHble 3agaHus Ans pacyetTHon paboTtbl No du-
3uke. [TekcT]: YuyebHo-meToamyeckoe nocobue. [Ansa 6akanaBpoB Bcex dhakynbTeToB / A.A. AGpamo-
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Bud, B.M. Makcumos, B.O. KabaHos, C.A. MNopxeukuin, A.A. AwkanyHuH. — ClN6.: CIMerTypPri, 2013. -
45 c.
Pexum goctyna: http://www.nizrp.narod.ru/metod/kaffysik/1.pdf. -Ob BLUT3.

3. KabaHos, B.O. ®usumka. dnemeHTbl Teopun norpeliHocTen. [Tekct]: MeToamyeckne ykasaHus K na-
BopaTopHOMY NpakTUKyMy AN cTyaeHToB Bcex HanpasneHun / B.O. KabaHos, B.M. Makcumos, C.A.
Mopxeukun. —Cl16.: CIMerTyPrl, 2015. -17c.

Pexum goctyna: http://www.nizrp.narod.ru/metod/kaffysik/9.pdf. -OBb BLUTO.

4. Makcumos, B.M. MexaHuka. MonekynsapHas dusuka [TekcTt]: YuebHo-meToauveckoe nocobue kK

nabopatopHbiM pabotam Ne 1 — 11, 1 — 21, 1 — 22 onga 6akanaBpoB Bcex HanpasneHun / B.M. Mak-
cumos, C.A. MNMopxeukun, O.A Cyxos, A.B. degopos; noa obw. pea. gou. B.M. Makcumosa, npod.

M.M. Banoga; - Cl6.: CI6 'MYPI1, 2014.-32c¢.

Pexum goctyna:  http://www.nizrp.narod.ru/metod/kaffysik/6.pdf. -3 BLUT3.

5. Abpamosuy, A.A. dusuka. MexaHuka u monekynspHas umsmka [TekcT]: YyebHo-meToamnyeckoe
nocobue k nabopatopHbiM pabotam Ne 1 —31,1—-32, 1-33,1-41, 1 - 42 ana 6akanaBpoB BCex
dakynbtetoB / A.A. Abpamosuny, B.O. KabaHos, B.M. Makcumos, C.A. MNMopxewkun; -Cl16.:

Cre rtTyprt, 2014. — 33c.

Pexum goctyna:  http://www.nizrp.narod.ru/metod/kaffysik/10.pdf. -3b BLIT3.

6. KabaHos, B.O. ®usmka. MexaHuka n monekynsipHas dusnka [TekcT]: YuyebHo-meToamnyeckoe noco-
6ue k nabopaTtopHbim pabotam Ne 1 —51,1—-61, 1 - 71, 1 — 72 gna 6akanaBpoB Bcex hakynbTeTos /
B.O. KabaHos, B.M. MakcumoB, M.H. MongaHckuin, B.U. Nlenman, C.A. MNMopxeukun; - Cr6.:

Cne6 rTyprl, 2014.-40c.

Pexum goctyna: http://www.nizrp.narod.ru/metod/kaffysik/5.pdf. -Ob BLUTD3.

7. Makcumos, B.M. ®dusuka. dnektpomarHetnam [TekcT]: YuebHo-MeToamnyeckoe nocobue k nabopa-
TOopHbIM pabotam Ne 2 — 01, 2 — 11, 2 — 21 gnsa 6akanaBpoB Bcex dakyneTeToB / B.M. Makcumos,
B.O. KabaHos, b.U. Cnecuiues, C.A. MNopxeuknn, A.J1. AwkanyHuH; nog pea. npod. .M. Banoga; -
CNo6: Cre rTypri, 2013. -36¢. http://www.nizrp.narod.ru/elektromagnetizm2013.htm. -Ob BLUT3.

8. JleiimaH, B.N. OnektpomarHeTnam [TekcT]: MeToguyeckue ykasaHus k nabopatopHbiM pabotam Ne
2-31,2-32,2-41 gna Bcex pakynbteToB / B.W. JlenmaH, B.M. Makcumos, A.J1. AwkanyHuH, O.1O.
HepkayeBa; - Cl16.: CIM6 I'TYPIT, 2012. -39c.

Pexum goctyna:  http://www.nizrp.narod.ru/elm34.htm. -3b6 BLUT3

9. KabaHos, B.O. ®usnka. SnekrpomarHetnam. [TekcTt]: YuyebHo-meToauuveckoe nocobue k nabopa-
TopHbIM pabotam Ne 2 — 51, 2 — 52, 2 — 53 gns GakanaBpoB Bcex dakynbTeToB. / B.O. KabaHos,
B.M. MakcumoB, A.A. Abpamosuy; - CI16.: CM6rTypPI, 2015. -31c.

Pexum goctyna: http://www.nizrp.narod.ru/metod/kaffysik/14.pdf. - 3B BLWITD3.

10. Kosbipes, B.K. Ontuka [TekcTt]: MeTtoauyeckme ykasaHus k nabopatopHbiM padotam Ne 3 11, 3
—12,3-21. / B.K. Kosbipes, B.M. Makcumos, C.A lNopxeukun, A. B. ®enopos; nog obLien pea.
pou. B.M. MakcumoBa, npod. .M. Banosa; - CI16.: CI6 'MYPI1, 2011. -35 c.

Pexuvm goctyna: http://www.nizrp.narod.ru/opticamu.htm. -Ob BLUTO3.

11. Abpamosuud, A.A. dusnka. Ontuka [TekcT]: YuebHo-MeToamMYeckoe nocobue k nabopaTtopHbIM pa-
6otam Ne 3 — 31, 3 — 41 ona 6akanaBpoB Bcex pakynbTeToB / A.A. Abpamosuy, B.O. KabaHos, B.M.
Makcumos, C.A. lMNopxeuknn, A.B. ®enopos; nog obwen pean. gou.B.M. Makcumosa, npod. AJL
AwkanyHuHa; - CM6.: CMNelrTyPrl, 2013. -29c.

Pexum goctyna:  http://www.nizrp.narod.ru/optika2013.htm. -Ob BLUT3.

12. KabaHos, B.O. Ontuka[TekcT]: MeToanyeckne ykasaHus k nabopatopHbiM pabotam Ne 3 —51, 3
-61,3-71 /B.O. KabaHos, B.W. JlenmaH, B.M. Makcumos, 5.1. Cnecusues, A. B. degopos ; -
Crie.: CrnerTypr, 2011. -38 c.

Pexum goctyna: http://www.nizrp.narod.ru/optica3-51-61-71.htm -3b BLUT3.

13. KabaHos, B.O. ®dusumka. dusnka sgpa. [Tekct]: YuebHo-meToamyeckoe nocobue k nabopatopHomn
pabote Ne 3-91 / B.O. KabaHos, A.J1. AwkanyHuH, B.M. Makcumos; -Cl16.: CM6IrTYPI, 2014. -21c.
Pexum goctyna: http://www.nizrp.narod.ru/metod/kaffysik/7.pdf. -3b BLUTO.

14. JlerimaH, B.N. ®uanka. Onturka n cnektpockonus. [Tekct]: YuebHo-meTogudeckoe nocobume k na-
©opaTopHbIM pabdotam Ne 1-U, 2-U / B.W. JleiimaH, M.H. MonsHckui: - CM6.: CM6ITYPI, 2014. -20c.
Pexum goctyna: http://www.nizrp.narod.ru/metod/kaffysik/8.pdf. -Ob BLUTD3.

15. AbpamoBuy, A.A. dusnka. dnekrpomarHetuam. [TekcT]: YuebHo-meToaudeckoe nocobure k nabo-
patopHon paboTte Ne 3-U, / A.A. Abpamoeu4, M.H. MonsHckun: - CM6.: CM6IrTYPr1, 2014. -18c.
Pexum goctyna: http://www.nizrp.narod.ru/metod/kaffysik/4.pdf. -Ob BLUTD.

16. MonsaHckui, M.H. ®usmka. FloHMOMETpUYECKNE N3MEPEHUS XapaKTEPUCTMK ONTUYECKOro CTekna.
[TekcT]: YuebHo-meToanuveckoe nocobue k nabopartopHon pabote Ne 4-U,/ A.A. Abpamosny,

M.H. MonsHckun: - CM6.: CN6ITYPI, 2014. -19c.

Pexum goctyna: http://www.nizrp.narod.ru/metod/kaffysik/3.pdf. -3b BLUTO3.
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8.3. NepeyeHb pecypcoB MHPOPMaALMOHHO-TeNIeKOMMYHUKaLMOHHOM ceTn "UHTepHeT", Heo6xoau-
MbIX 4S5l OCBOEHUA AUCLUMIINHDI
1. OnekTpoHHbIN y4ebHunk dunaunkmn PhysBook: http://physbook/ru

2. ®dusuka B aHnmaumsax: http://physics.nad.ru
3. CnpaBoyHble n obpasoBaTenbHble MaTepuansl No dusnke: http://sfiz.ru

8.4 npozpaMmmHoe obecnevyeHue
1. Microsoft Windows 8.1
2. Microsoft Office Professional 2013
3. PTC Mathcad 15

8.5. OnucaHme matepuanbHO-TeEXHUYECKOM 6a3bl, HEOOGXOAMMOM ANA ocyLecTBIIeHMA obpa3oBa-
TenbHOro npouecca no AucuunivHe

1. Ayautopusi C MyNbTUMEOMNHBIM KOMMIIEKTOM 0GOPYOAOBaHUS.

2. CneumanuampoBaHHas nabopatopus Ang nposeaeHns nabopaTtopHOro NpakTnukyma no MexaHuke u
MornekynspHon usmke: 16 nabopaTopHbIX MaKeToOB, U3 HUX 6 HOBbIX COBPEMEHHbIX, ocuunnorpad u
2 3BYKOBbIX reHepartopa.

3. CneumanuampoBaHHasa nabopaTtopusa Anga nposeaeHns nabopaTtopHOro NpakTukyma rno anekTpuye-
CcTBY 1 MarHeTuamy: 10 nabopaTopHbIX MaKeTOB.

4. CneuuwanusmpoBaHHas nabopatopusi Ans NnpoBeaeHUst NabopaTopHOro NpakTUKyma rno onTuke: 3
nonsipMmMeTpa, MOHoXpoMaTop, 12 nabopaTopHbIX MAKETOB, MMMYbCHO-NEePecYeTHoe YCTPOWCTBO, 2
rOHMoOMeTpa, pedpakToOMeTP, MUKPOCKON, ONTUYECKUI MMPOMETP, crnekTpodoTomeTp CP-4,

5. Jlabopatopusa ans nposeaeHns HAPC.

a) YcTtaHoBKa Ans nsyvyeHus nnaesneHus u kpuctannusauum Hadokpuctannos CuCl B ctekne meto-
JOM 3KCUTOHHO TEPMUYECKOro aHanusa, cogepxmnt: MoHoxpomatop VLH-23, cuctemy aBTomatnde-
CKOro HarpeBa-oxnaxaeHus obpasua, ynpasnsiemyo kKoMmnboTepoM ¢ nHtepdgencom NI DAQ, 3Y.

0) YcTaHoBKa AnNst uccrefoBaHUsA CneKkTpa nornoLeHns HaHo kpuctannos CuCl B ctekne u onpe-
AeneHns nx cpegHnx pasmepoB. CoaoepxuT: cnektpodgoTomeTp Specord M40, ynpasnsiembin MNMK.

B) YcTaHOBKa AN U3Y4eHNs1 ONTUYECKNX XapakTepUCTUK CTeKNa Ha OcHoBe roHuomeTpa 5.

r) YcraHoBka ong usydeHus ocumnnorpacda n pabotel ¢ HUM. Cogepxut: ocuunnorpad, reHepa-
TOp 3BYKOBOM YacToThl ['3-35, cneunanbHbin reHepatop 6-15.

6. INabopaTtopus cnekTpockonuu Lensonosbl:
a) cneKkTpanbHO-BblYUCNUTENbHBIN KOMNeke Ha ocHose MIP-24 1 a3oTHoro kpuoctaTa;
6) ®ypbe-cnektpomeTp JFS-113;

B) MIK-cnekTpomeTp; r) cnektpodotomeTp M-40.
7. JTabopaTtopusi onTMYeckomn cnekTpockonuu: a) cnektpodoTtomeTp CP-8;
0) ®ypbe -cnektpomeTp JFS-113.

8.6. MHble cBeaeHnA u (Mnu) maTepuansbl
KoMnnekT nnakaTtoB Mo pasnuyHbiM pasgenam ousmku.

9. METOANYECKHUE YKA3SAHUA ONA OBYYAIOLUMNXCA
NO OCBOEHUIO ANCLUUIMIINHDI

Buabl y4ebHbIX 3aHsi-

TUA N CaMOCTOATESb-

Hasa paboTa obyyato-
Lmxcs

OpFaHVI3aLI,VI$| OEeATENTIbHOCTU o6yqa|ou.ler00ﬂ

Nexunm MpopaboTka paboyen nporpammel, yaenss oco6oe BHUMaH1e Lensam 1 3agadam
CTPYKTYPE 1 COAEPXKaHWIO OANCLMMIINHbI.

KoHCneKT nekumi: KpaTko, CXeMaTU4yHo, nocnenoBaTenibHo UKCUPOBaTh OCHOB-
Hble MONIOXEHUS, BbIBOALI 1 (DOPMYIMPOBKN; MOMeYaTb BaXKHbl€ MbICIN, BbIAENATb
KrntoYeBble CroBa, TEPMUHBI.

lMpoBepka TEPMMHOB, MOHATUIA: OCYLLECTBNATE C MOMOLLBIO 3HLUMKINONEaWN, Crno-
BapeWn, CnpaBOYHMKOB C BbINUCbIBAHWEM TONIKOBaHUIM B TETpaapb.

PaboTa c TeopeTn4eckum MaTepmanom: HaiTK OTBET Ha BONPOCHI B PEKOMEHAY-
emoln nutepatype. Ecnv camocTosiTenbHO He yaaeTcs pa3obpaTtbcs B matepuane,
HeobX04MMO CHOPMYNMPOBaTh BOMPOC M 3a4aTb NPenofaBaTento Ha KOHCynbTaumum
UINM Ha NPaKTUYECKOM 3aHATUN U Op.
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Buabl y4ebHbIx 3aHs-

TUIA U cCaMOCTOATENb-

Has paboTa obyyato-
Lmxcst

OpraHusaumst oeaTenbHOCTV 0ByYatoLlerocs

lMpakTnyeckne 3a-
HATUSA

Pa6oTa ¢ KOHCNEKTOM NeKUUiA, MOAroToBKa OTBETOB K KOHTPOJbHbIM BONpOCaM,
NPOCMOTP pekoMeHayeMol nuTepaTypbl. Ha npakTnyeckmx 3aHATUSAX CTYAEHT y4uT-
CSl aHanM3npoBaTb KOHKPETHYIO CUTYaLUIO U MPUMEHSITE U3yYaeMble 3aKOoHbl (U3NKK
K peLLeHuio NMpeasnioXeHHbIX 3af4ay, NpaBuIlbHO 0POPMIISTE PeLleHre, Nofb30BaTbCs
CNpaBoOYHbIMK MaTepuanamm.

JTabopaTopHble
3aHATUS

Ha nabopaTopHOM 3aHATUN CTYAEHT 3HAKOMUTCSH C pearnibHO MPOUCXOOALLMMM AB-
NEHNAMN 1 3aKOHAMM, KOTOPBLIM OHM NMOAYUHSIIOTCS; YY4UTCHA NPaBUITbHO NPOBOANTb
OCHOBHbIE M3MEPEHUS, 3anncbiBaTb 1 06pabaTbiBaTh UX pe3ynbTaTbl; 3HAKOMUTCS C
OCHOBHbIMY npubopamu. MNpu noarotoeke kK nabopatopHon paboTe cnegyeT BHMMAa-
TEeNbHO NPOYUTaTh B METOANYECKOM NOCOOMM TeOpeTNYECKoe BBEAEHNE NO TeMe
paboTbl, U YCBOUTb Kakue aBneHus usyvatotcs B paboTte, kakne BenmynHbl UCNOorb-
3YIOTCS ANS UX ONMMCaHUA U KakMM 3aKOHaM OHW MOAYUHAKTCH. 3aTem crieayeT npo-
ynTaTb onucaHne paboTbl N YCBOUTL: Liernb paboThl, CXeMY YCTAHOBKU, Kakne name-
peHWs1 BbIMOMHSAKTCA U ANs Yero, HasHavyeHne Npnbopos, NOAroTOBUTL MPOTOKON
paboTtbl. CTygeHT JonyckaeTcs K BbINOMHEHMIO paboThl TOMBKO NOCne onpoca npe-
nogasarternem no cogepxaHuto pabotbl. locne BbINONHeHUS paboTel cneayeT npo-
M3BECTU BCE pacyeThl, BKITOYasa pacyeT norpewHocTen. NoctponTtb Heobxoanmble
rpadoukmn. Onsa 3awmtel nabopaTopHbiX paboT cnegyet npopaboTaTb TeopeTnyeckoe
BBEJEHME B TEMbI 3alUMLLaeMbIX paboT, BKMYasi BbIBOAbI OCHOBHbLIX (0OPMYI1, Npo-
aHanuampoBaTb pe3yrnbTaTbl padboTbl, NPopaboTaTb KOHTPOSIbHbLIE BOMPOCHI U 3a4a-
yn.

CamocTosaTenbHas
paboTta

CamocTodatenbHas paboTta BkntovaeT: NpopaboTky nekuun n yuebHom nutepaTypbl,
NnoAroToBKY K NpakTU4eckumM 1 nabopaTopHbIM 3aHATUAM, ohopmMneHne nabopartop-
HbIX paboT, BbinonHeHne PP, noaroToBky kK 3k3ameHy v 3adetam. [Mpu noarotoske K
3K3aMeHy (3a4eTy) HeobxoammMo npopaboTaTb KOHCMEKTbI NEKLUIA U PEKOMEHOYEMYIO
nutepatypy. Bolaennte He coOBCEM MOHSATHbIE BONPOCHI U NOMAYYUTb MO HAM pa3bsic-
HeHMe Ha KOHCynbTauuu.

10. ®OHA OLLIEHOYHbIX CPEACTB

ANA NPOBEAEHUA NPOMEXYTOYHOM ATTECTALMA

10.1. OnnucaHme nokasareneun un KputepueB oLleHUBaHUA KOMMeTeHUUn Ha pPa3fiInyHbIX ITanax nx
CbOpMMpOBaHVIﬂ, onuncaHue LwKan oueHnBaHusA

10.1.1. NMoka3aTenu oLeHUBaAHMA KOMMNETEHLIMA Ha 3Tanax ux ¢popmmpoBaHusi

MEeTOAbl TEOPETUYECKMX U IKCNEPMMEHTarb-
HbIX UCCreaoBaHunin B hnsnke n nmeeT npea-
CTaBMneHne 0 PU3NYECKMX SBMEHUAX

2. [leMoHCTpMpyeT NpuMeHeHne 6a3oBbIX
PU3NYECKMX 3aKOHOB K peLleHunio 3a4a4

3. Nicnonb3syeT TeopeTuyeckue 3HaHus no
¢u3unKe Anga peLleHns NpakTuYecknx 3agad

2. NMpakTnyeckoe
TMMNOBOE 3afaHne

Kon komneTteH- HavnmeHoBaHue MpeacraBsnexue
uun . OLIEHOYHOro OLEeHOYHOro cpefa-
MokasaTenu oueHMBaHUS KOMNETEHLUI
(aTan ocBoeHus) cpeacTea cTBa B (boHAe
Or1K-2 (1,2) 1. N3naraet 6a3oBble hrnsmyeckne 3aKoHbl, 1. YctHoe cobe- | 1. [NepeyeHb Bo-
3HaeT OCHOBHble (hU3nYeCcKne BEMUUUNHBI, cefioBaHue NPOCOB K 3K3aMeHY

(3avety) (150 BO-
MpocoB)
2. MNpakTnyeckne
TMNOBbIE 3a4aHus
(75 3agauv)

10.1.2. OnucaHue WKan v KpuTepueB oLeHNBaHUA CPOPMUPOBAHHOCTU KOMMNETEeHLIMN

KpuTepuu oueHnBaHnsa c)opMMpoOBaHHOCTU KOMMNETEHLUN

OueHka no Tpagu-
LINOHHOW LLKane

Kputepum oLieHnBaHNA chopMUPOBAHHOCTM KOMMETEHLMIA

YcTHoe cobecenoBaHmne

[NpakTuyeckoe 3agaHue
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O6y4atoLmncs nokassbiBaeT BCECTOPOH-
Hee 1 rnybokoe 3HaHNe OCHOBHbIX (K-
3M4EeCKUX 3aKOHOB, CBOBOAHO
OPWEHTUPYETCSI B OCHOBHbIX MOHATUSX,
TEPMUHAXxX 1 onpegeneHnsx npyu oTBeTe;
YCBOMIT OCHOBHYIO 1 3HAKOM C AOMOSHW-
TEeNbHOW NUTEpPaTypoi; MOXeT 00bsC-

Obyuyatowumnca oeMoHCTpupyeT npasBusb-
HO€e NOHMMaHWe YCNoBUS 3agayvun, Bnage-
HMe HaBblkaMK ero aHanunsa, Boibopa Hyx-
HbIX 3aKOHOB U (bopMyn AN ee peLleHus,
3HaHWe pasMepHOCTEN PU3NYECKUX BENU-
YMH. YMEET NpUMEHATb MaTeMaTU4eCcKui
annapar Ansi peanusauum nraHa peLleHnst

OTMNAYHO HWUTb B3aMMOCBS3b OCHOBHbIX ousnye- 3agayum u, ecnv 310 HeOOX0AMMO, MOXET
CKUX 3aKOHOB U UX 3Ha4YeHune Ans no- npeacTaBuTb ero rpaduyecky. Monyyuun
cnepgywowen npodeccnoHaneHom aes- NpaBWibHbIA OTBET U MOXET €ro UHTep-
TENbHOCTW, NPOABIAET TBOPYECKMNE CMNo- npeTnpoBaTb.

COBHOCTM 1 LUMPOKYIO 3pYAMLIMIO B UC-

Nnorib3oBaHn yqe6Horo mMaTtepuana.

B MCMOMb30BaHWUM y4ebHOro matepuana.

O6y4alomncsa nokasbiBaeT 4OCTaTOu- Obyuyatounca oeMoHCTpMpyeT 4ocTaTou-
HbI YPOBEHb 3HAHMI OCHOBHbLIX (3K~ Hoe MoHVMMaHWe YCnoBus 3ajaqdu, Brnage-

YeCKMX 3aKOHOB, OPUEHTMPYETCS B OC- HMe HaBbIKaMK ero aHanunsa, Beibopa Hyx-
HOBHbIX MOHSATUSIX U ONPEAENEHNsX; HbIX 3aKOHOB U (bOpMyn ANs ee peLUeHus,
YCBOMIT OCHOBHYIO NuTepartypy; gonyc- 3HaHVe pasMepHOCTEN PU3NYECKUX BEMNK-

XOpOLUO KaeT He3HauuTerbHble NOrpeLwHoOCTH Npu | YnH. [JonyckaeT He3HauuTesnbHble norpeLu-
OoTBETax Ha BOMPOCHI 3K3aMEHALMOHHOIO | HOCTU MPU NMPUMEHEHMN MaTeMaTU4eCcKoro
funeTta n gononHUTENbHbIE BONPOCHI annaparta ans peanvsauuv nraHa pelue-
npenogasarens. H1a 3agaun. Monyymn npaBunNbHLIN OTBET,

HO UCNbITbIBAET 3aTpyAHEHNA C ero nH-
TepnpeTaumnen.
O6y4atoLmniicst NokasbiBaeT 3HaHUSA O6yyvatoLwuincs BHUKaEeT B CMbICI YCIOBUS
y4ebHOro marepvana B MMHUMarbHOM 3ajaun, NOHNUMAET NNnaH ee peLleHus], oa-
obbeme; MoxeT chopmynupoBaTb u- Hako, He MOXeT B MOSHOW Mepe C MOMO-
3M4YeCKMe 3aKOHbI, MOHATUA U onpefene- | Liblo MaTeMaTUYeCcKoro annapara peanu-
HWs1, HO NMPK 3TOM, Aonyckas bornbLioe 30BaTb €e pelleHne. 3HaeT pa3aMepHOCTH
Y[OBNETBOPUTENBLHO | KONMYECTBO HEMPUHLMAMANbHbIX OLWN- HU3NYECKMX BENUYUH, MOXKET caenaTb pu-
DOK; 3HaKOM C OCHOBHOW NUTEPaTYpPON; CYHOK WIM CXEMY, MOSICHSIIOLLYIO peLleHne
OOMyCcKaeT CyLLeCTBEHHbIE OLIMOKN B 3agaym.
OTBETE Ha 9K3aMeHe, HO MOXeT ycTpa-
HUTb UX NO4 PYKOBOACTBOM npenoaaBa-
Tens.
Ob6yyatowmnca He nmeeTt goctatoyHoro | OByvaloLWMica He MOXeT nNpoaHanuanpo-
YPOBHS 3HAHWUSI AUCLIMMNINHBI, HE MOXET | BaTb YCNOBWE 3a4a4yu, HAMETUTb NnaH ee
copMynMpoBaTb OCHOBHbIE hu3nye- peLleHusi, BbIOpaTb N3NYECKME 3aKOHBI U
CKMe 3aKOHbI; NII0X0 OPUEHTUPYETCS B MroXo OpUeHTUpyeTcsi B OU3NYECKNX Be-
OCHOBHbIX MOHATUSAX U ONPeAENEHUsIX; NMYnHax, He BrageetT MateMaTU4eckum
MroXo 3HaKOM C OCHOBHOW nNuTepaTtypon; | annapatoM. [peactaBneHme vyxon pabo-
HEYZOBETBO- [JOrMycKaeT Npu OTBETE Ha 3K3aMeHe Cy- | Tbl, OTKa3 OT BbINOMHEHUS 3a4aHuns
pUTENbHO LLIECTBEHHbIE OLUNOKN N HE MOXET
YCTPaHUTb UX gaxe nog pyKoBOACTBOM
npenogasaTtens.
MonbiTKa cnUCbIBaHWS, UCMOMb30BaHWS
HepaspeLleHHbIX TEXHUYECKUX
YCTPOWCTB WUIn NoNb30BaHWe Noackas-
KOWM Apyroro 4yenoseka.
3auteHo ObyyvaroLmnncs nokasbiBaeT BCECTOPOHHEE M rNYyBoKoe 3HaHNE OCHOBHbIX (PU3NYECKNX
3aKOHOB, CBOOOHO OPUEHTUPYETCH B OCHOBHbIX MOHATUSIX, TEPMUHAX 1 onpeaeneHn-
S1X; YCBOWUIT OCHOBHYIO M 3HAKOM C JOMOMHUTENBHOW NUTEPATYPOR; MOXET OO bACHUTL
B3aUMOCBSI3b OCHOBHbIX (PM3NYECKNX 3aKOHOB U UX 3HAYEHWE O118 NocneayoLlen
npodheccuoHanbLHON OeATENbHOCTU; MPOSBIISET TBOPYECKUE CMOCOBHOCTN B UCMOMb-
30BaHUM y4yebHoro matepuana. ObyyaLwmnca 4eMOHCTPUpyeT 4OCTAaTOYHOE NOHM-
MaHWe yCcrnoBus 3agayvu, BNageHne HaBblKaMy €ro aHanu3aa, Bblbopa HyXXHbIX 3aKOHOB
1 cbopmyn ANS ee pelleHns, 3HaHMe pasMepHoOCTeN puandecknx BenuymH. Monyyun
npaBwibHbIA OTBET Y MOXET ero MHTepnpeTupoBaTh.
He sauteHo OOyyvarowmncad He MMeeT [OCTaTOYHOIO YPOBHS 3HAHUSA AWCLMIIIUHBI, HE MOXeT

C(*)OpMyJ'II/IpOBaTb OCHOBHbIE d)vl3v|qe0|<v|e 3aKOHbI; NJ1I0OXO OPUEHTUPYyeTCA B OCHOBHbIX
NMOHATUAX N onpeaeneHnax; nioxo 3HakoM C OCHOBHOWN nMTepaTyp0|7|; OonyckaeT npu
OoTBeTe Ha 3a4eTe CyLleCTBEeHHbIe OLLMOKM 1 HE MOXET YCTPaHUTb UX OaXe noa pyko-
BOACTBOM npenogaBaTend. O6yqa+ou.|,v||7|c;| HEe MOXeT npoaHanM3npoBaTb YycClioBue
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3agjadyun, HameTuTb NnraH ee peLleHnd, Bbl6paTb d)M3I/I‘-IeCKI/Ie 3aKOHbI U MJNI0OXO OpUeH-
TUPpYyeTCHd B (*)I/ISI/I‘-leCKI/IX BeriM4YnHax, He BriageeT MmarteMmaTtu4ecknm annapaTtom.

10.2. TUNOBbIe KOHTPOJIbHbIE 3aAaHUSA UITN UHble MaTepuanbl, HeOOXoANMbIe ANSA OLeHKU 3HAHUM,
YMEHUMN, HaBbIKOB U (UNK) onbiTa AeATeNbHOCTU, XapaKkTepusyrLwme atanbl (popMUpoBaHus Komne-
TeHUun

10.2.1. NMepeyeHb BONPOCOB K 3K3aMeHY (3a4yeTy), pa3paboTaHHbIN B COOTBETCTBUM C YCTAHOBIIEH-
HbIMU 3Tanamu hopMUPOBaAHMA KOMMNETEHLMN

Ne Ne

i dopmynunpoBka BONpPOCOB TeMbI

1 MpeameTt mexaHukn. MexaHunyeckoe aBmkeHue. Cnuctema otcyeta. MaTtepumanbHas Touka. 1
TpaekTopus, NyTb, NepemMeLLeHne.

2 | OCHOBHbIe NpaBwWa onepauun ¢ BEKTOpamu. 1

3 | CkopocTb, yckopeHue. [NyTb Kak MHTerpan gBmKXeHus. 1

4 | [IBwxeHne maTepuanbHOM TOYKN MO OKPY>KHOCTU. YTOBbIE U NIMHENHbIE XapaKTePUCTUKM, 1
CBSA3b MeXAy HUMMU.

5 | MNepBbit 3akoH HbloToHa. NHepuunanbHele cuctembl oTcyeTa. Cuna, macca. 2

6 | Bropown 3akoH HbtoToHa. mnynbe cunbl. MMnynbc Tena. 2

7 | Tpetun 3akoH HbtoToHa. M3onmMpoBaHHas cuctema maTepuanbHbIX TOUYeK. 3aKOH CoXpaHe- 2
HUS MMNynbea.

8 | PeaktuBHoe gsvxeHue. ®opmyna Linonkosckoro (BbIBOA). 2

9 | lMNpoekumsa BekTopa Ha HanpasneHve. Pa3noxeHne BeKTopa Ha CoCTaBnsoLLmMe. 2

10 | Pabota 1 MoOLIHOCTb 2

11 | Pabota nepemeHHoun cunbl. PaboTa ynpyron cunel. 2

12 | SHeprusa KMHeTUYEeCKasa 1 NoTeHumanbHas. 3aKOH COXpPaHEHUS SHePrumn. 2

13 | Cunbl TAaroTeHus. lNMone cun. 3akoH BCEMUPHOrO TArOTEHUS. QHEPrus Tena B none TsSXecTu 2
3emnu.

14 | KoHcepBaTMBHOCTb cun TaroteHns. NoTeHumnansHoe none. 2

15 | KocMu4yeckue ckopocTu (BbIBOA). 2

16 | lMNoHaTne abcontoTHO TBepaoro Tena. MNoctynarensHoe v BpallaTtensHoe AsuxeHne. LieHTp 3
macc.

17 | BekTopHO€e Npov3BeaeHNe BEKTOPOB. 3

18 | MomeHT cunbl. MoMeHT uHepuun. OCHOBHOE ypaBHEHWE ANHAMMKM BpalllaTenbHOro ABU- 3
XKEHUs.

19 | MOMEHT MHepuun TOHKOro U TONCTOro KonbLa (BbIBOA). 3

20 | MomeHT nHepummu amcka (BbiBof). 3

21 | MomeHT nHepLmmn TOHKOro ctepxxHs. Teopema LUTeriHepa. 3

22 | MoMeHT nmnynbca 1 3aKOH ero CoOXpaHeHusl. 3

23 | KuHeTnyeckas aHeprusi BpalleH1s U KayeHus. 3

24 | KonebaTtenbHoe aBmxeHne. OCHOBHbIE NMOHATUS. 4

25 | NapmoHnyeckoe konebartenbHoe ABwmxeHue. Keasunynpyrasa cuna. CeoboaHoe konebaHune 4
0e3 3aTtyxaHus. F[apMOHMYECKUA OCUUNNIATOP.

26 | CKOpOCTb, YCKOPEHWE, IHEPrUs rapMOHNYECKOro konebaTenbHOro ABMXKXEHMS. 4

27 | MaTtematnyeckuin MasTHUK Kak rapMOHUYECKMIA OCLMNNATOP. 4

28 | ®dusnyeckmin MasTHUK Kak rapMmoHmyecknin ocuunnatop. NpuseaeHHas gnvHa. 4

29 | CoboaHble 3aTyxawLwme konebaHus, auddepeHunansHOe ypaBHEHNE U €ro peLleHmre. 5

30 | AmnnuTtyga 3atyxawwmx konebaHun. KoappumumeHT 3aTyxaHus. 5

31 | Yrnosas yacToTa 3aTyxatoLmx konebaHn kak dyHKUmMSA koaddurumeHTa 3aTtyxaHus. Jlora- 5
pudMUYECKU OEKPEMEHT 3aTyxaHus, BpeMs penakcayuu.

32 | BblHy)XAeHHble konebaHus, guddepeHumanbHOe ypaBHEHUE N €r0 peLLEeHNe. 5

33 | 3aBMCMMOCTb aMMnnUTyabl BbIHY>KOEHHbIX KOlebaHui OT YacToThl BbIHYXAAOLLEN CUNbI. 5
PesoHaHc.

34 | BonHoBble npouecchl B ynpyron cpege. NpogorbHble U nonepeydHble BOMHbI, OCHOBHasA 6
TEPMUHOIOrus.

35 | YpaBHeHMe NNOCKOW BOSIHbI. 6

36 | Tennosoe apwkeHne Mosnekyn. lNapameTpbl COCTOAHUSA CUCTEMBI. YpaBHEHME COCTOSHUSA 7
ngeansHoOro rasa.

37 | OcHOBHOE ypaBHEHME MOMEKYNSIPHO-KMHETUYECKOM TEOpUN naearnbHoro rasa. [lloctosiHHas 7
BonbumaHa.
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38 | BHyTpeHHsAs aHeprusa naeanbHoro rasa. CteneHun csob6oabl MONEKynbI. 7
39 | OnwiT WTtepHa.PacnpeneneHue monekyn rasa no ckopoctsiM. OyHKUMS pacnpeneneHus 7
Makceenna.
40 | NpeanbHbivi ras B none tsxxectn 3emnun. bapomeTtpuyeckasa dopmyna. iaeaneHsbin ras 8 7
cunosom none. Pacnpegenexve bonbumaHa.
41 | MNepBoe Ha4yano TepmoanHamuki. Paborta rasa. 8
42 | NpumMeHeHne NepBOro Havyana K u3oxXopuyeckomy 1 nsobapuyveckomMy nporeccam. PaboTta 8
rasa B 9TuX npoueccax.
43 | YaenbHble 1 MOMSIpHbIE TEMOEMKOCTM NPU NOCTOSAHHOM 06beMe 1 NPy NOCTOSAHHOM AaB- 8
NeHnN.
44 | NpumMeHeHne NepBOro Havyana K u3oTepmmdeckomy npoueccy. PaboTa rasa npu nsotepmu- 8
YecKoM npoLecce.
45 | NpumeHeHne NepBoro Havyana Kk agnabdarmyeckomy npoueccy. YpaBHeHue NyaccoHa. 8
46 | PaBHOBecHOe cocTosiHue cuctembl. Kpyroson npouecc. Tennosas mawmnHa n eé K. Bey- 8
Hbl gBuraTens nepeoro poga. ObpatMmble M HeobpaTMble NPOLLECCHI.
47 | Uukn KapHo u ero KA. 8
48 | BeyHbln gBuraTenb BTOporo poga. BTopoe Havyano TepmMogvHaMuku. 8
49 | PeanbHble rasbl. YpaBHeHue BaH-gep-Baanbca. Mi3oTepmbl peanbHbix ra3oB. Kputuyeckas 8
TemnepaTtypa.
50 | BHyTpeHHss aHeprus peansHoro rasa. OnbiT [xxoynga-TomcoHa 8
51 | BnekTpuyeckuii 3apaa 1 ero CBOMCTBA. 3aKOH KyroHa. 9
52 | GnekTpuyeckoe none. HanpsykeHHOCTb ANeKTPUYECKOro nons. 9
53 | HanpspkeHHOCTb nonsi TodeyHoro 3apsga. MNpuHumn cynepnosnumm nonemn. 9
54 | GnekTpuyeckuin aunonbe. PacyeT Hanps>KeHHOCTN Nons AMnons. 9
55 | CunoBble NMHUKU anekTpu4eckoro nong. NoTok BekTopa HanpsiXXeHHOCTU Yepes NoBepX- 9
HOCTb.
56 | Teopema Naycca-OcTporpagckoro. 9
57 | PacueT HanpskeHHOCTU 3neKTpu4eckoro nons 6eckoHeYHo paBHOMEPHO 3apsiKeHHOM 9
NNOCKOCTN; ABYX NapannesibHbIX NAIOCKOCTEN.
58 | PacueT HanpskeHHOCTU 3nekTpu4eckoro nonsg 6eckoHe4YHo paBHOMEPHO 3apsPKEHHOW HU- 9
TW.
59 | Pabota cun anektpuyeckoro nons. MNMoteHuman. OKBMNoTeHUManeHble NOBEPXHOCTHU. 9
60 | CBA3b MexXay HaNpPsKEHHOCTbIO M MOTEHLMANoM 3NeKTpMYECcKoro nons B AndgdpepeHum- 9
anbHOW N NHTerpansHou opme.
61 | TeopemMa 0 LMPKYNALUN BEKTOPA HAMNPSXKEHHOCTU 3NEeKTPUYECKOro nons. 9
62 | lNpoBOAHUKM B 3NEKTPUYECKOM MoOre. 10
63 | OnNeKkTpoeMKOCTb MPOBOAHWUKOB. 10
64 | KoHgeHcatopbl. EMKOCTb NIOCKOro KoHAeHcaTtopa. 10
65 | lNprmeHeHMe KOHAEHCATOPOB ANs M3MepeHusa manbix 3apsaoB. OnbiT MunnukeHa. 10
66 | OnekTpuyeckui ANNONb BO BHELLIHEM 3NEKTPUYECKOM None. 10
67 | MNongapHoe npeactaBneHne 06 atoMax 1 Monekynax BeLlecTsa. Bektop nonspusauum. 10
68 | lNoBepxHOCTHas NNOTHOCTb CBA3aHHbIX 3aps0B. BeKTop anekTpocTaTtnyeckon MHAYKLUN. 10
69 | OHeprus 3apshKeHHOro NPOBOAHUKA. QHEPrust ANeKTpmyeckoro nons. MNNoTHOCTbL aHepruun. 10
70 | KOHBEKLMOHHBIV TOK 1 TOK NpoBoAMMOCTU. Cuna 1 NNoTHOCTb Toka. CBA3b NIIOTHOCTU TOKa 11
C NapameTpamMu NoToKa 3apsXKeHHbIX YacTuu,.
71 | 3akoHbl anekTpuyeckon Lenu. 3akoH Oma B guddepeHumnansHon opme. 11
72 | Knaccuyeckas anekTpoHHasi TeOpus MeTannoB: OCHOBHbIE MOMOXEHWS, 3KCNepuMeHTanb- 11
Hble 060CHOBaHUS.
73 | BbiBog 3akoHa OmMa Ha OCHOBaHMM KITACCUYECKOWN 3NEKTPOHHOM TEOPUN. 11
74 | PaboTta Bbixofa aNeKTpoHOB 13 MeTanna. KoHTakTHast pasHOCTb MOTEHLMAIoB. 12
75 | TepmoanekTpnyectBo. ekt MNenbThbe. 12
76 | MarHutHoe nosne — none ABWXYLMXCS 3apsagoB. XapakTepucTuKM nossi. 13
77 | 3akoH Brno-CaBapa-Jlannaca. 13
78 | PacyeT Hanps»KeHHOCTU MarHUTHOro Nossi KPYroBOro Toka Ha ero ocu. 13
79 | PacyeT Hanps»KeHHOCTU MarHUTHOro Nonsi NPSIMOro Toka. 13
80 | Teopema 0 LUMPKYNsALUMM BEKTOPA HANPSXKEHHOCTU MarHUTHOIO Non4. 13
81 PacyeT Hanps»keHHOCTU MarHUTHOro Nons coneHonga u Topovaa. 13
82 | [JercTBme MarHMTHOro nossi Ha NPOBOAHUK ¢ TokoM. Cuna AMmnepa. 13
83 | KoHTYyp C TOKOM B MarHUTHOM norsie. 13
84 | MarHuTHbIN NoToK. PaboTa No nepemeLleHno NPOBOAHUKA C TOKOM B MarHUTHOM More. 13
85 | [lericTBME MAarHMTHOrO Nosisi Ha 3apsbkeHHble YacTuubl. Cyuna JlopeHua. 13
86 | [IBuwKeHue 3apsKeHHbIX YacTuL B NonepeyHoM MarHUTHOM nore. 13
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87 | [BuxKeHne 3apsKeHHbIX YacTuLl B NPOJ0NbHOM MarHUTHOM MNore. 13
88 | MNpuHUKMN OENCTBUA LMKNOTPOHA. 13
89 | AsneHue anektpomarHmuTHon nHaykuum (GMW). OnbiTel ®apages. MNpasuno JleHua. 3akoH 13
OMWN.
90 | AsneHue camonHaykuun. MHAYKTUBHOCTL. MHAYKTUBHOCTL coneHouaa. 13
91 | MarHUTHbIN U MeXaHUYEeCKNA MOMEHTbI 3NEKTPoHa Ha opbuTe. MMpomMarHUTHOE OTHOLLEHUE. 13
MoOMEHTbI aTOMOB.
92 | Bugbl MmarHeTUKOB: AnamMarHeTku, napamarHeTuUKu. 13
93 | PeppomarHeTukun. 'ncrepesuc. 13
94 | DHeprust MarHMTHOro Nnons. 13
95 | lNepBoe nonoxeHne MakcBenna. Buxpesoe anekTpnyeckoe none. 14
96 | Btopoe nonoxeHne Makceenna. Tok cmeweHus. [onHbIn ToK. 14
97 | OneKkTpomarHuTHoe nore. 14
98 | OnekTpomarHuTHble konebaHus. KonebaTtenbHbIn KOHTYP. 14
99 | OTkpbIThIN KONebaTenbHbIN KOHTYP. OBpa3oBaHMe 3NEeKTPOMarHMTHON BosHbl. CBOKCTBA 14
3NEeKTPOMarHMTHOW BOSHbI.
100 | MNepeHoc aHeprum BonHon. Bektop YMoBa-lNonHTUHra. IHTEHCUBHOCTb U3NYyYeHus. 14
101 | Wkana snekTpoMarHuTHbIX BOrH. CBeTOBOE nanydeHne. Cnektp usnyyeHusi. CnekrpanbHasi 15
nunHns. CnekTpanbHbIi Npubop.
102 | MNokasaTenb npenomrieHns Bewectsa. Ancnepcus. 15
103 | lNpoxoxaeHne ceTa Yepes BellecTBO. 3akoHbl byrepa n Panes. 15
104 | NHTepdepeHunsa ceeta. IHTepdepeHUMOHHas KapTUHa. 15
105 | Ycnosusa Mmakcumyma v MMHUMYMa MHTepdEepeHUNOHHON KapTuHbl. KorepeHTHbIe UCTOYHU- 15
kv cBeTa. OnTmnyeckas pasHOCTb xoAa.
106 | CnocoObl NoNyyYeHNst KOrePEHTHbIX MCTOYHMKOB B onTuke. OnbIT KOHra. 15
107 | NHTepdepeHunsa B TOHKMX NneHKax. [1onockl paBHOrO HakmnoHa. 15
108 | NHTepdepeHuns B TOHKMX NneHKax. [1onockl paBHOW TOMLMUHGI. 15
109 | Konbua HeoTOHA. 15
110 | NMpumeHeHne nHTepdepeHumnn. HtepgepomeTpol. 15
111 | Oudppakums ceeta. [NpuHumn MNorreHca-dpeHens. 15
112 | 3oHbl PpeHensi, 06bACHEHNE HA UX OCHOBE SABMeHUs audpakumn. 30HHbIE NNACTUHKN. 15
113 | AndhpakumnmoHHas pelleTka: yCTPOUCTBO M NPUHLUMN SENCTBUS. 15
114 | OudpakumoHHas pelleTka Kak cnekTpanbHbiin npubop. [Aucnepcust andpakumoHHOM peLleT- 15
KW.
115 | EcTecTBeHHbIN U NONSPU30BaHHbLIN cBeT. Buabl nonapusauun. Nonapusatop 1 aHanusaTop. 15
3akoH Manto.
116 | Cnocobbl nonyyeHnst nonsapmnsoBaHHOro ceeta. 3akoH bprocTepa. [iBonHOe nyyenpenom- 15
neHwne.
117 | Tennosoe nsny4vyeHne. OCHOBHbIE XapaKTEPUCTUKN. 16
118 | A6contoTHO YepHoe Teno. 3akoH Kupxrodda. 16
119 | 3akoHbl n3nyyeHns abconoTHO YepHoro Tena. 16
120 | OnTnyeckas NnMpoMeTpus. 16
121 | 3aTpyaHeHUs BOMHOBOW OMTUKU NPY OB bACHEHUN 3aKOHOB U3My4yeHUs abComnTHO YEPHOro 16
Tena. lmnotesa M.lMnaHka o hoTOHaX.
122 | QHeprus, macca 1 MMnynsc poToHa. 16
123 | AsneHue dotoappekTa. 3akoHbl CTonetosa. KpacHas rpaHuua goToaddekTa. 16
124 | YpaBHeHMe SnHWTenHa ans dotoadpekTa. 3agepxmBaroLias pasHOCTb NOTEHLNANMOB. 16
125 | lNMpumeHeHue doToadppekTa. 16
126 | 3dpdekt KomnToHa. 16
127 | N'vnoTesa ae bponns. AnvHa BonHbl ae bponns. 18
128 | OnbITbl eBunccoHa-xepmepa. 18
129 | BonHoBble cBOMCTBA My4Yka MUKpOYacTUL,. 18
130 | BonHoBble CBONCTBA OTAENbLHOIO 3fieKTpoHa. HeonpeaeneHHOCTb. 18
131 | CooTHoOWeHMEe HeonpeaeneHHocTen ['enseHbepra. 18
132 | KopnyckynsipHO-BOMIHOBOW Ayarnuv3m. 18
133 | QkcnepuMeHTanbHble OCHOBbI TEOPUN CTPOEHMS aTOMa. 17
134 | Mogenb atoma no TomcoHy. Mogens atoma no Pesepdopay. 17
135 | OnbiTbl ®paHka 1 epua. 17
136 | 3aKOHOMEPHOCTM B ONTUYECKUX CEeKTpax atomoB. CnekTparnbHble Cepum. 17
137 | MNMoctynartbl Bopa. 17
138 | BbiBog cepuanbHon hopMynbl AN aTOMa BOAOPOAaA. 17
139 | CnekTpanbeHble cepun atoma Bogopoaa. 17
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140 | PasButue Teopum bopa. KBaHTOBbIE YMCna 3NEKTPOHHbIX COCTOsIHUI. [MpuHumn Maynu. 18
141 | PeHTtreHoBckoe nsnydeHue. KoHcTaHTa akpaHupoBaHus. 3akoH Mosnu. 18
142 | JlnHenyaTbli U CAMOLIHOW CNEKTP PEHTFEHOBCKOrO N3Ny4YeHus!. 18
143 | ATOMHOE AP0 1 ero xapakTepucTuku. Misotonsbl. 19
144 | OedekT macchbl 1 3HEPrusi CBA3M aTOMHOro siapa. 19
145 | EcTecTBEHHasi pagnoakTMBHOCTb. 3aKOH paanoaKkTMBHOrO pacnaga. 19
146 | CocTaB paguoakTMBHOro nsnyyeHus. Npasuna cMeLleHus. 19
147 | MeTtoabl peructpaunmn pagnoakTUBHOIO U3nyyYeHus. 19
148 | ApepHble peakunn. QHeprnsa peakunun. Peakums geneHms Tskenblx sep. 20
149 | lNMpakTnyeckasa peanunsaums LenHON SAepHON peakunn. AaepHbIn peakTop Ha MeaneHHbIX 20
HEWTPOHaX.
150 | Mpobnembl 1 NepCneKTVBLI SAEPHON SHEPTETUKM. 20

10.2.2. BapuaHT TUNOBbIX 3a4aHui (3apay), paspaboTaHHbLIX B COOTBETCTBUM C YCTAHOBIIEHHbLIMU
3Tanamu (pOPMUPOBAHUSA KOMNETEeHLNI

Ne
n/n

Ycnosus TMNOBbIX 3agau

OtBeT

1

Papumyc-BeKTOp YacTuubl MeHsieTcst co Bpemerem o 3akoHy I =bt(l—at), roe

b — NnocTosAHHLIN BEKTOP, a — NONOXNUTENbHAsA NOCTOsIHHAsA. HalTu ckopocTb 1
YCKOpEHMe 4YacTuLbl Kak OYHKLMIO BPEMEHN.

i

\"

D

=bh- ZaBt ,m/c

= —20{6 , M/c2

YpaBHeHne aBwxeHue Terna maccoin 100 kr umeeT Bug x=7-5t+4t2. Hantn npo-
EeKLMI0 Cuibl, AENCTBYIOLLIEN Ha TeNoO.

800 H

lWap paguMycoM R 1 mMaccom m BpallaeTcs BOKPYr OCYM CMMMETPUM COrfacHO
ypaBHeHuo @ =3+ 2t? + 0.5t*. Onpepenute MoMeHT cun anst t=3c.

26

ZZmR?, kr-m2

Mpwn nogBegeHMn K ABYM MONAM maearnbHoOro ogHoatomHoro rasa 200 [k Ten-
notel ero Temneparypa yeBenuuunacb Ha 10K. Kakyto paboTty cosepumn npwu
3TOM ras?

49,3 Ox

Haiit uncno creneHei ceoboabl Monekyn rasa, ecrnv U3BECTHbl ero MonsipHble
Tennoemkoctn Cp 1 Cv.

__2C,
C.-C,

Wapuk maccon 0,4r u 3apsgom 0,5 mkKn nogselwleH Ha HATU B OQHOPOAHOM
3NEeKTPUYECKOM Nosie, CUMNOBbIE NMIMHUU KOTOPOro ropM3oHTanbHbl. Ha kakon yron
OT BEPTUKANM OTKINOHUTCS HUTb, ECNN HaNpsXKeHHOCTb nons 8 kB/m?

450

Mnocknii BO3QyLUHbIA KOHOEHCATOp C pPacCTOsHUEM MeXAy nnacTtuHamun 2 Cw,
3apsbkeH Ao pasHocTu noteHumanoe 3000 B. Mnowaab nnactuH 100 cm?2. Kako-
Ba OyOeT HanpshkeHHOCTb MONsA KOHAEHCATopa, eCriv, He OTKMYas MCTOYHMKA
HaNpPsKeHUs, NNacTUHbI pa3gBUHYTb 4O PACCTOsHUSA 5 cM?

60 kB/m

Namnoyka n peocTaTt, coeAuHEHHble MOCreAoBaTernbHO, NPUCOEAVHEHbI K UC-
TOYHUMKY TOKa. HanpsbkeHune Ha 3axkumax namnoydkm pasHo 40 B, conpoTtuBneHune
peocTata paBHo 10 Om. BHelwHsasa uenb notpebnseT mowHocTb 120 BT. Hartu
CUIy TOKa B LIEMNW.

8A

Bo ckonbko pas 3apsig YacTuupl, ABwkKywenca co ckopoctbio 100 km/c B mar-
HUTHOM norne ¢ uHaykuuen 0,3 Tn no okpyxHocTn paauyca 0,04 m, 6onblue 3a-
psaa anekTpoHa? OHeprus YacTtuubl 12 kaB.

20

10

Katywka gnametpom 4 cM HaxoguTcs B NepeMeHHOM MarHWUTHOM Mnofne, Cuno-
Bble NIMHWM KOTOPOro napannenbHbl OCU KaTylwku. [pyu M3MEeHEeHMn WHOYKUMU
nons Ha 1 Tn B TeyeHue 6,28 c B kaTywke Bo3Hukna SOC 2B. Ckonbko BUTKOB
NUMeeT KaTyLka?

10 000

11

Yemy paBeH yron nosiHoro BHYTPEHHErO OTPaXKeHWUs Npu NageHun nyya Ha rpa-
HULY pasgena AByX cpef, OTHOCUMTENbHbIA NokasaTernb NPerioMieHNs KOTOPbIX
paBeH 27?

300

12

Ha andpakumoHHyto pelietky ¢ nepuogom 12 MKM nagaet MOHOXpoMaTuyeckas
BonHa. OnpegennTb AMNVHY BOMHbI, €CMX Yron Mexay AMGPaKUUOHHBIMU Mak-
CMMyMaMu BTOPOro M TpeTbero nopsigka paseH 3°.

628 Hm

13

Yron mexay rmaBHbIMU NIIOCKOCTAMU MOsipU3aTopa W aHanuMsatopa COCTaBns-
eT 30°. OnpegenvTe 3MeHeHe MHTEHCMBHOCTU NPOLLEALLIEro Yepes HUX CBeTa,
€CNY Yron Mexay raBHbIMY MIIOCKOCTAMM paBeH 45°,

15

14

KpacHas rpaHuua gnst pyougmesoro gpotoanemeHnta cooteetcteyeT 800 HM. Ka-
Kyt pas3HOCTb MOTEHLMAaNoB Haf0 NPUMNOXNUTb K (POTOINEMEHTY, YTobbl 3aaep-

11B

Pra
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AnunHon BonHbl 100 HM?

XaTb O3JIEeKTPOHbI, UCNyCKaeMble noa OEencTBmem yJ'Ipra(bMOJ'IeTOBbIX nyqe|7|

15 | Npu nepexode 9nekTPOHOB B aToMax BoAopoda C YeTBEepTOW CTauMOHapHOW
opbUuTbl Ha BTOPYI M3ny4atoTcss POTOHbI ¢ 3Heprmen 0,04:10-1° [k (3eneHas
NHWS BOJOPOAHOro cnekTpa). OnpegenvTts ANVHY BOJHbI 3TOW NVHUMN.

510°m

10.3. MeTtoauuyeckue matepuansl, onpeaensowme npoueaypbl OLeHUBaHUA 3HaHUA, YMEHUN, Bna-
OeHun (HaBbIKOB U (UNM) NPAKTUYECKOro onbiTa AeATEeNIbHOCTU), XapaKTepu3yroLwmx atanbl popmu-

poBaHuA KOMMeTeHUUn

10.3.1. YcnoBus AonyckKa 06yqarou.|,eroc;| K caa4ye 3K3aMeHa (3aqua) n nopsaaokK nukBmaaumnn aka-

OeMUYEeCKOWN 3a0MKEHHOCTH

MonoxeHve o0 NPOBEAEHNN TEKYLLEro KOHTPOSIS YCNEBAEMOCTU U NMPOMEXKYTOYHON aTTecTtaumum oby-

HYarLWnxc4.

10.3.2. ®opma npoBeAeHNA NPOMEXYTOYHOM aTTecTauum No AUCLUUNIHE

ycTHas | X nMCbMeHHas

KOMMbIOTEPHOE TECTUPOBaHWE

10.3.3. Ocob6eHHOCTU NpoBeAeHUs 3K3aMeHa (3a4yeTa)
¢ Bo3MOXHOCTb NOMNb30BaTLCSA CNPaBOYHLIMU TabnuUaMu, KanbKynsaTopomMm;
e Bpemsi Ha NoAroToBKy oTBeTa No 6unety 45 MUHYT.

nHaa*
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