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1. BBEOEHMUE K PABOYEN MPOrPAMME OAUCLUMMIUHbI

1.1. MecTo npenogaBaeMon QUCLUNIIMHBbI B CTPYKType obpa3oBaTenibHOM NporpaMmbl

BasoBasi ObsnasartenbHas l:l JononHuTensHo

Bnok 1: aBnsieTcsl hakynbTaTMBOM

BapuaTtusHasg I:I Mo BbIGOPY I:I

1.2. Uenb aucumnnuHbl

CdopmupoBaTb kKOMMeTeHUMM obyyatollerocsa B obnactu MCnonb3oBaHMsS 3aKOHOB (PU3WMKM B Mpo-
deccrmoHanbHOM AeATeNbHOCTMU.
1.3. 3agaum gucumnnuHbI

e M3yunTb OCHOBHbIE hU3NYECKNE ABMEHNS, OCHOBHbIE MOHSTUS N 3aKOHbI (OU3UKN.

e [loHnmaTb ponb PU3NYECKUX MPOLIECCOB 1 3aKOHOB B SIBNEHUAX NPUPOabI.

e OBnageTb MeTOOAMM peLLIeHUsT KOHKPETHbIX (OM3nNYecKmx 3agad.

e HayuntbCcsi MpUMEHATb MeTodbl MaTeEMATUYECKOro aHanusa M MogenvpoBaHus Mpu peweHnn usum-
YecKkux 3agaud.

e OBnageTb MeTogaMM PUBNYECKUX U3MEPEHUN 1 06paboTkn ux pesynbTaToB.

1.4. NMepeyeHb NNaHMpyeMbIX pe3ynbTaToB 06y4YeHUs NO AUCLMINIIMHE, COOTHECEHHbIX C MaHupye-
MbIMU pe3ynbTaTamMu OCBOeHUsi o6pasoBaTeNibHOM NPOrpaMmbi

Koa
OT1an opmmpoBaHus
KOMMeTeHL MK dopmynupoBka KoMneTeHL MM
Or1K-2 - CNOCOBHOCTb AEMOHCTPUPOBATL 6a30Bble 3HaHUSA B 00-

1,2
NnacTtn eCTteCTBE€HHOHaY4YHbIX AUCUUNIINH, TOTOBHOCTbLIO

BbISIBNSATb €CTECTBEHHOHAYYHYIO CYLLHOCTb NpoGneM, Bo3-
HUKaIOLLIMX B XOA4e NPod)eCcCuoHansHon 0eATensLHOCTY;
NPUMEHATb ANA UX paspeLleHns OCHOBHbIE 3aKOHbI ecTe-
CTBO3HaHWS, MeTOAbl MaTeMaTUYecKoro aHanmsa n Mmoje-
NMPOBaHUs, TEOPETUYECKOro 1 3KCMePUMEHTaNbHOro Uc-
cnegoBaHus.

MnaHupyemble pe3ynbTaTtbl 06yUYeHUsA
3HaTb:
1) OCHOBHbIE (hM3MYECKME BENMMYMHBI U €AMHULLI MX U3MEPEHMS!, OCHOBHLIE 3aKOHbI MEXaHWUKK, KonebaHui

W BOIH, OMNTUKK, MOMNEKYNSAPHON PU3NKM N TEPMOAUHAMUKIN, SNEKTPUYEeCTBa U MarHeTuama, KBaHToBow pu-
3MKW, CTaTUCTUYECKON PUIUKN U TEPMOANHAMMKM;

2) MeToAbl NpoBeaeHVst PU3NYECKMX N3MEPEHUIA U MeToAbl 06PaboTKM NOSyYEHHBIX PE3YNbTATOB.

YmeTb:

1) pewaTb TUNOBbIE 3a4ayn, CBA3aHHbIE C OCHOBHbIMU pasgenamun U3vKn, UCMOoNb30BaTh hrsndeckme
3aKOHbI NPV aHanM3e n pelleHn NpobnemM NpodeccMoHanbHoM AeATenbHOCTY;
2) NPMMEHSTb METOAbl MaTeMATUYECKOro aHanusa u MogenvpoBaHus NMpu pelleHny dusnyecknx sagad.

BnapeTsb:

1) meTogamu npoBeAeHUst PUNYECKUX U3MEPEHUIN N METOO4AMMU KOPPEKTHOW OLIEHKN NMOrPELLHOCTEN Npu
nposeaeHUn PU3NYECKOro IKCNepUMEHTA.

1.5. AvcumMnnuHbl (NPaKTUKK) obpa3oBaTeribHOM NporpaMmbl, B KOTOPbIX 6bINI0 HaYaTo popmMpoBa-
HMe KOMMNEeTEeHLMUN, yKa3aHHbIX B n.1.4:

Matematuka (OlK-2).

Xumuns (OMK-2).

WHxeHepHasa rpaduka (OlK-2).
Okonorus (OrK-2).
MpuknagHasa mexaHuka (OlK-2)
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2. COOEPXAHUE OAUCLUUNIINHDbI

HanmeHoBaHue 1 cogepxaHue
y4ebBHbIX MOoAynen, Tem n popM KOHTPOIS

Ob6bemM (4achl)

OYHOE
obyyeHune
O4HO-
3a04HOE
obvyeHne
3a04HOE
obyyeHune

Y4ye6HbIn moAaynb 1. OCHOBHbIE 3aKOHbI MEeXaHUKMU.

Tema 1. Kunemartuka.

(0]
=
o

OTHocuTenbHOCTb ABMxeHusa. Cuctema otcyeta. KnHematuka MaTepmaanoﬁ TOY-
KW. I'Iepemeu.l,eHme, CKOpPOCTb N YCKOpEHMe. Bpal.u,aTeanoe AOBMXeHune TBepaoro Te-
na. YrnoBble BENMYNHBI.

Tema 2. [InHaMmunka matepumanbHOM TOYKMN.

25 | | 11

3akoHbl HbloToHa. 3akoH coxpaHeHust umnynbca. Pabota n mowHocTb. PaboTta
ynpyron cunbl. KnHeTuyeckass n noteHumanbHas aHeprus. NonHas aHeprus. 3akoH
COXpaHeHus aHeprun. Ygap Ten. 3akoH BCEMMPHOro TaroTeHunsi. Kocmunyeckne cko-
pocCTW.

Tema 3. IJnHaMunka BpawatensHOro ABMmxeHus TBepgoro tena.

17 | | 10

MOMEHT cunbl U MOMEHT uHepumn. OCHOBHOW 3aKOH AMHAMWKA BpallaTernbHOro
nBwkeHuns. KnHetndeckas sHeprusa Bpaujatollerocs Tena. MomeHT nMmnynbsca.

Tekywmn koHTponb 1. PacueTtHo-rpacdhmyeckas paborta 1.

Tekywmn kontponb 1. 3awwura J1IP.

YyebHbI Mmoaynb 2. KoneGaHusi n BOMHBbI.

Tema 4. NapmoHnyeckune konebaHus.

15 | | 10

KnHematuka rapmoHundecknx konebanumn. CnoxeHme ogMHaKoBO HarnpasfieHHbIX U
B3aMMHO nepneHanKynsapHbelx kornebaHun. MNMpeBpalleHne aHeprum npu konebaHmsx.
MaaTtHukn.

Tema 5. 3aTtyxarowme 1 BolHyXAeHHbIE KonebaHus.

OudpepeHumnansbHoe ypaBHeHWe 3aTyxaroLlumx konebaHuin. O6Lwmn sug
3aTyxawwmx konebaHun. BelHyxaeHHble konebaHusa. PesoHaHc.

Tema 6. BonHbi.

15 | | 9

YpaBHeHWe BOMHbI. [1nMHa BOMHbLI U CKOPOCTb pacnpocTpaHeHus. MoHsaTune 06 uH-
TepdepeHLUN BOSTH.

Tekywmn koHTpons 2. 3awura J1P.

YyebHbIn moaynb 3. MonekynsipHas ¢u3snka u TepmogmMHaMmKa.

Tema 7. MonekynsapHaa pusunka.

19 | | 12

YpaBHeHuWe cOCTOosIHMA naeansHoro rasa. AbcontotHasa Temnepatypa. OCHOBHOe
ypaBHeHue MKT. Crtatuctunyeckue pacnpegenenuns bonbumaHa n Makcsenna.
YpaBHeHue BaH-aep-Baanbca. N3oTepMbl peanbHbix ra3oB. Kputudeckoe cocTos-
HWe, KpUTU4YecKkasi TemnepaTypa, CXKWKEHNe ra3oB. ABneHVs nepeHoca — Tenonpo-
BOOHOCTb, AN y3uns, BA3KOCTb.

Tema 8. TepmogmHamuka.

18 | | 10

lMepBoe Hayana TepmoanHamMmkun. TennoeMkocTu ra3os. Linknudeckue npouec-
cbl. Tennosas MalumHa, Ko duumneHT nonesHoro aencteus. Limkn KapHo. BTtopoe
Hayano TepMoaMHaMuKKn, obpaTmMble U HeobpaTUMble MPOLECChl. DHTPOMNKS, ee
cTaTucTmyeckuii cmbicn. dasoBble nepexoapl.

Tekywmn koHTponb 3. PacyeTHo-rpacdmyeckas pabora 2.

oo

Tekywmn koHTponb 3. 3awwuTa J1P.

Tekywmin koHTponb 3. KoHTponbHas paboTta 1.

20

MpomexyTo4Has aTTecTauus No gucunnivHe. 3ayver.

MpomexyTo4Has aTTecTauus No AUCUMNIIMHE. JK3aMeH.

Y4yeBHbI MoAaynb 4. dneKTpocTaTuKa.

Tema 9. JnekTpuyeckoe none.

QnekTpuyeckoe nosne. HanpspkeHHOCTb M NOTeHLMan Nors, CBA3b MEXAY HAMM.
Teopema Maycca. HanpspkeHHOCTb M NoTeHUmMan 3apsikeHHON cdpepbl U NIOCKOCTY.

Tema 10. [MpOBOAHWNKM U ANINEKTPUKM.
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Ob6beM (4achl)

HanmeHoBaHue 1 cogepxaHue
y4ebHbIX MoAynen, Tem n popm KOHTPOns

O4YHOE
obyyeHune
OYHO-
3a04HOE
obvyeHne
3a04HOE
obyyeHune

QnekTpuyeckoe nose B NpoBoaHUKe. EMkocTb. KoHaeHcaTopbl. QHeprus anek-
Tpuyeckoro nosnsi. [nanekTpuku. CerHeToanekTpuxku.

Tekywmn koHTponb 4. PacyeTHo-rpacmyeckas pabora 3. 10

Tekywmn koHTponb 4. 3awura J1P. 1 1
Y4yeOHbIN MOAYINb 5. DNEeKTPUYECKUN TOK. DNEKTPOHHbIE ABNEHUS.
Tema 11. SNeKTPUYECKNI TOK. 22 ‘ | 11

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

Tema 12. SNeKTPOHHbIE ABNEHNUS. 15 ‘ | 13

30HHas Teopus nposogumocTu. CTPyKTypa 30H ANINEKTPUKOB U MPOBOAHUKOB.
MonynpoBogHuku. [IOHOPHbIE N akuenTopHble Npumecu. MNonynpoBogHNKOBLIE MPU-
Bopbl. TepMO3aNeKTpoOHHaa amuccua. TepmMoanekTpudeckmni acpgexT.

Tekywmn koHTponb 5. 3awuTa J1P. 1 ‘ | 1
Y4yebHbI Moaynb 6. dnNeKTpoMarHeTu3m.
Tema 13. MarHuTHOe none. 31 ‘ | 13

CunoBoe gencreme MarHUTHOro nonsi. JBvkeHne 3apsikeHHbIX YacTuL, B MarHuT-
Hom none. 3akoH brno-Casapa-Jlannaca. Teopema o unpkynaumn. None coneHounga.
fBneHne anekTpoMarHUTHON UHAYKUMKU. [[eHepaTopbl ANEKTPUYECKOro ToKa. Heprus
MarHuTHoro nonsi. MarHeTtuku. ®eppomarHeTmusm.

Tema 14. SnekTpomarHUTHble KonebaHusi 1 BOMHbI. 9 ‘ | 14

KonebaTenbHbin KOHTYp. [peBpalleHne sHeprum B KOHType. 3aTyxarowme u Bbl-
HY>X[EeHHble konebaHus. YpaBHeHus MakcBenna. QnekTpoMarHuTHoe none. Orek-
TPOMarH1THbIE BOSHbI. Pagmocesab.

Tekywmn koHTponb 6. PacueTHo-rpacmueckas pabora 4. 10

Tekywmn koHTponb 6. 3awuTa J1IP. 1 1

Tekywmn koHTponb 6. PacueTtHo-rpacdmyeckas paborta 1.

Tekywmn koHTponb 6. KoHTponbHas paboTa 2. 20
MpomexyTo4yHas aTrecTauusa Nno AucumnnmHe. 3K3aMeH. 36 9
YyebHbI Moaynb 7. leoMeTpuyeckas U BONHOBas ONTUKA.
Tema 15. 3aKOHbI reOMETPUYECKOMN ONTHKN. 18 | | 22

3aKoHbl OTpaxeHus 1 npenomMnexns ceeta. lNokasatenb npenomneHus. JInHzbl. MNo-
CTpOeHue nsobpaxeHui B NuH3ax. Cucrema nunHs. Popmyna HeloToHa.

Tema 16. BonHoBasi onTvika. 18 | | 21
OnekTpomarHutHas npupoga ceeta. CneKkTpbl NCMYCKaHWUS U MOTTOLLEHUS, CMeK-
TpanbHbI aHanua. MornoleHre un paccesHue B NPo3payHbIX cpeaax. ABneHue nH-
TepdepeHumn. OnbiT KOHra. Audpakuns ceeta. MpuHumn MNonreHca-dpeHens, ou-
dpakumnoHHas pelleTka. Nonapusauum ceeta.

Tekywmn koHTponsb 7. 3awura J1P. 1 ‘ | 1

Y4yebHbIN Moaynb 8. KBaHTOBas onTuka.

Tema 17. Tennosoe nanyyeHue. 11 | | 20
MpuHUMNBI TEOPUM OTHOCUTENBHOCTU. 3aBUCUMOCTb Macchl OT ckopocTu. CBsi3b

Macchl 1 3Heprn. 3akoHbl U3ny4eHnst YepHoro Tena. MNupomMeTpbl. CBETOBbIE KBaH-

Tbl. AABneHne dotoadpdpekta. Addekt KomnToHa.

Tema 18. Teopusi OTHOCUTENLHOCTM. 11 | | 20
MocTynaTbl Teopum oTHocUTeNbHOCTU. ONTHK ABUXKYLLMXCA cped. [peobpasoBa-

Hua JlopeHua. PenaTnuBmcTckas KWNHeEMaTUKa.

Texkywmn koHTponb 8. PacyeTHo-rpachmyeckas pabora 5. 8

Texkywmn koHTponb 8. KoHTponbHas paboTa 3. 20

MpomexyToyHas aTTecTaumsa no aucumnnuHe. 3ayer. 4

Y4yeOHbI Moaynb 9. AToMHasa du3mka.
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Ob6beM (4achl)

HaumeHoBaHve u cogepxaHuve o S 58 S g8
y4ebHbIX Moaynen, TeM 1 PopM KOHTPOIA 29z 9 30
°og|°cgd ©&
] ® g ®o
Tema 19. CtpoeHne atoma. 22 27
OnbiTel Pesepdopaa. MNnaHetapHaa mogens atoma. octynatel bopa. CnekTp
Bogopoaa. lNonHas cuctema KBaHTOBbIX YMCen 3nekTpoHa B atoMe. CTpoeHne MHO-
roanekTpPoHHbIX aToMOB. [Neproaunyeckas cuctema anemeHToB MeHaeneesa.
Tema 20. OCHOBbI KBAHTOBOW TEOPUN. 7 | | 26
BonHoBble cBoncTBa YacTuy. OCHOBHbIE MOHATUSA KBAHTOBOW MEXaHWUKU: ypaBHe-
Hue LWpeanHrepa, BonHoBas (yHKUMA. PeHTreHoBckue nyyn. 3akoH Mosnu. [Ou-
dpakumMsi PEeHTreHOBCKUX Iyyen. PeHTreHOCTPYKTYpHbIM aHanui3. MonekynsipHble
CMEeKTPbI.
Tekywmn koHTponb 9. 3awuTa J1P. 1
Tekywmn KkoHTposb 9. TecTupoBaHue. 1
Yye6HbIn moaynb 10. ®usuka sagpa.
Tema 21. CocTas sapa. 15 | | 52
ATOMHOE spO0, HYKIOHbI. AAepHble cunbl, 3Heprust cBa3un aapa. EctectseHHas pa-
[ONOaKTMBHOCTb, 3aKOH paanoakTMBHOIo pacnaga. [encresne pagnoakTUBHBLIX U3My-
YeHUn, meTofbl 3awmThl. MeTodbl perMcTpauumn pagmoakTUBHbIX U3NyYEHUNA.
Tema 22. AnepHble peakumu. 23 | | 51
AnepHoble peakuun. Peakums geneHus, aaepHbln peaktop. TepMosiiepHble peak-
UMK, YrnepogHbiin UmKn. dnemMeHTapHble YacTuubl 1 X Knaccugukaums.
Tekywmin koHTponb 10. PacueTHo-rpacdmyeckas pabora 6.
Tekywmn koHTponb 10. 3awumTa JIP. 1
Tekywmn koHTposnb 10. KoHTponbHasa paboTa 4. 50
NMpomexyTo4yHasa aTrecTauusa Nno AUcuMnnmHe. 9K3aMeH. 36 9
BCEIO: | 540 540

3. TEMATUYECKWUIA MNAH

3.1. llekunn
Homepa OuyHoe 06y4eHne OuyHo-3a04HOE 00Yy4YeHNEe 3aoyHoe obyyeHune
n3yvyaemMbiX TeM Homep ce- Obbem Howmep ce- OGrem Howmep ce- OGbem
MecTpa (yachbl) MecTpa (yachbl) MecTpa (yachbl)
1 1 2 1 0,5
2 1 8 1 1
3 1 6 1 1
4 1 2 1 0,5
5 1 2 1 0
6 1 4 1 0
7 1 6 1 2
8 1 6 1 1
9 2 6 2 1
10 2 4 2 1
11 2 4 2 1
12 2 6 2 1
13 2 8 2 1
14 2 6 2 1
15 3 4 3 1
16 3 4 3 2
17 3 4 3 2
18 3 4 3 1
19 3 6 4 2
22 3 6 4 1
BCEIO: 106 24
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3.2. MpakTnyeckne 3aHATUS

OuHoe obyyeHe OUHO-3304HOE OBY- | 3,106 oByueHHe
Homepa uay- HaumeHoBaHue Y yeHmne Y

YaeMmblX Tem n chopmMa 3aHATUN Homep O6bem Howmep O6bem Homep O6bem

cemecTpa (yachbl) cemecTpa (yachbl) cemecTpa (yachbl)
1 KuHematuka. P3. 1 4
2 3akoHbl HbloToHa. 3akoHbI co- 1 8

XpaHeHusi. Pabota. P3.
3 IrHamMuka BpalaTensHoro Asu- 1 4
XeHus. P3.
4 MapmoHunyeckne konebanus. P3. 1 4
5 3atyxatowme konebanusa. P3. 1 4
6 BonHbl. P3. 1 4
7 MonekynapHasa dwusmka. P3. 1 4
8 | Hayano TepmoguHamuku. P3. 1 4
9 OnekTtpudeckoe none. P3. 2 8
10 EmkocTb. QHeprusi nons. P3. 2 8
11 3aKkoHbl NOCTOAHHOTO ToKa. P3. 2 8
13 MarHutHoe none. P3. 2 10
15 "eomeTpuyeckas ontuka. P3. 3 3
16 BonHoBas ontuka. P3. 3 3
17 Tennosoe nany4eHve. P3 3 3
18 Teopwus oTHocuTenbHocTn. P3. 3 3
19 ATtomHas cusmka. P3. 3 8
20 dusuka agpa. P3. 3 8
21 AnepHble peakuun. P3. 3 8
BCEIO: 106

3.3. JlabopaTopHble 3aHATUA

O4yHo-3a04HOE 00Y-

OuyHoe 06y4eHne 3ao4Hoe oby4eHne

Homepa unay- HanmeHoBaHue YyeHne
YaeMbIX Tem nabopaTopHbIX 3aHATUN Homep O6bem Homep O6bem Homep O6bem
cemecTpa (yachbl) cemecTpa (yachbl) cemecTpa (yachbl)
M3y4yeHue nageHus wapuka B
2 YASHNS nan P 1 6 1 2
BA3KOMW XXUAKOCTW.
M3y4yeHne OCHOBHOIO 3aKkoHa
3 OMHaMUKK BpaLlaTenbHOro ABu- 1 6 1 2

XeHunA.

MccnepnosaHue konebaHuin npy-
4 XXWHHOro, MaTemMaTU4eCKOro unm 1 6 1 2
hu3nM4ecKoro MasTHuUKa.

Vl3mepeHme AONNHBbI BONHbI 1

6 CKOpPOCTHU 3BYKa. 1 6
M3mepeHne monsipHow mMacchbl
7 Bo3ayxa. amepeHue koacpdu- 1 6

LUMEHTOB BA3KOCTU UK Tenso-
NpPOBOAHOCTU BO3AyXa.

N3mepeHne OTHOLLIEHUS Tenso-
8 €MKOCTeW npu NOCTOAHHOM 00b- 1 6 1 2
eme v AaBneHun.

Wceneposanne ANeKTpu4eckoro

9 Honsi. 2 6 2 1

10 MamepeHne eMKoCTU KOHOEeHca- 2 6 > 1
Topa.
M3y4yeHne 3aKOHOB NMOCTOSIHHOIO

11 ToKa. 2 6 2 1

12 M3yyeHne BakyymHoro anopaa. 2 6 2

13 VlccnenosaHvle SIBNEHUSI 3rek- 2 6 2 1
TPOMAarHUTHOM UHAYKLUWW.

13 MccnenosaHve HaMmarHM4MBaHus 2 4

xenesa. ViamepeHne MarHMTHOro
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OuHoe obyueHue OtHo-3204H0E 00Y- 3ao4yHoe obyueHne
Homepa uay- HaumeHoBaHue Y yeHmne Y
YaeMbIxX TeM na6opaTopr|x 3aHATUN Homep O6bem Howmep O6bem Homep O6bem
cemecTpa (yachbl) cemecTpa (yachbl) cemecTpa (yachbl)
nons 3emnu.
M3amepeHne anvHbl BOSHbI CBETa
16 C NnomolLLbto KoneLl HbtoToHa. 3 6 3 2
M3amepeHne anvHbl BOMHbI cBETa
16 C NOMOLLbIO AndPaKLMOHHOW 3 6 3 2
peLLETKN.
M3mepeHune yaenbHoro Bpatie-
16 HWUS1 pacTBoOpa caxapa. 3 6 3 2
M3mepeHue koadhduumneHTa no-
17 rnowieHus sonbgpama. Name- 3 6 3 2
peHVe Curbl CBeTa C NOMOLLbIO
doTogmoaa.
MccnepnoBaHue cnekTpa Bogo-
19 poza. 3 6
Crartuctuyeckasn obpaboTka
22 A0EPHBIX U3MEPEHUI C NOMO- 3 6
Wbto pacnpegenenus MNyaccona.
BCEIO: 106 20

4. KYPCOBOE NPOEKTUPOBAHUE

He npenycmoTpeHo.

5. TEKYLUMW KOHTPOJ1b YCNEBAEMOCTU OBYYAIOLLEIOCH

;‘géﬁ?; dopma OuHoe 0byueHve Oqu-sj;)::eoe 0¥~ | 3a0uHoe obyuetme
Moayneu, o KOHTPOIS
KOTOpPbIM . Homep Homep Homep
npoBoAnTCA 3HaHUK cemecTpa Kon-so cemecTpa Kon-so cemecTpa Kon-so
KOHTPOIb
1,3, 1 2
4.6, PacueTtHo-rpadmnyeckas pabota 2 2
8,10 3 2
1,2,3, 1 3 1 3
45,6, 3awwTa nabopaTtopHbIx paboT 2 3 2 3
7,9 3 3 3 1
3 1 1
6 KoHTponbHas paboTa 2 1
8 3 1
10 4 1
9 TecTupoBaHue 4 1

6. CAMOCTOATEJIbHAA PABOTA OBYYAKLIEIoCA

. o 6 OyHo-3a04HOE 00Y- 3 6
Buabl camMoCTOsITENLHOM paboThbl 06yyato- HHOE obyqenme yeHwe @04HOE ObyueHne
werocs Homep Obbem Homep Obbem Homep O6bem
cemecTpa (yachbl) cemecTpa (yachbl) cemecTpa (yachbl)
YcBoOeHne TeopeTuyeckoro Matepuana 1 50
1 10
2 50
2 10
3 10 8 °0
4 101
MoprotoBka k MpakTU4eCcKkUM 1 nabopaTopHbIM 1 10 1 20
3aHATUAM 2 12 2 19
3 10 3 70
BbinonHexnue PMP 1 16
2 20
3 16
BbinonHeHWe KOHTPOIbHLIX paboT 1 20
2 20
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. o 6 O4yHo-3a04HOE 00Y- 3 6
Buabl camocTosATenbHoi paboThl 0by4ato- HHOE ODy4eHune yeHmne 204HO€E o0y4eHue
Lerocs Homep Ob6bem Howmep O6bem Homep O6bem
cemecTpa (yachbl) cemecTpa (yachbl) cemecTpa (yachbl)
3 20
4 50
MoaroToBka K 3a4eTam 1 4
3 4
MoaroToBka K ak3ameHam® 1 36
2 9
2 36 4 9
3 36
114+
: +
BCEIO: 108 470+26

7. OBPA3OBATEJIbHbIE TEXHOJ1OIM' M

7.1. XapaKkTepucTuka BUAOB U UCMOSb3yeMbIX MHHOBALUMOHHbIX hOPM y4eBHbIX 3aHATUI

O6beMm 3aHATUI
B MHHOBALMOHHbIX hopMax

HanmeHoBaHune (vacel)
BMAoB yqequ'X Mcnonb3yemble MHHOBALMOHHbIE (POPMbI ° o @ o @
3aHATUN o = Lo T Q3
S QI I o
Tz Z T Z T
35 | 28&| 8o
[¢) ® 0 ® 0
MpakTunyeckme PelueHune 3agay B Manbix rpynnax, aHanus n obcyxaeHune 20
3aHATUA pe3yrnbTaTtoB C MOMOLLbLIO NpenoaasaTerns.
BCEIO: 20

7.2. Cuctema oueHMBaHUS YCNeBaeMOCTU U AOCTUKEHUN 00yYaroLWMXCcA Ans NPOMeXyTOYHOM aTTe-
cTauum

TpaguumoHHasa | X GannbHO-peNTUHroBas

8. OBECIMNEYEHUE ANCLUUMINUHDI

8.1. YuebHaa nuTtepartypa
a) ocHoBHas y4yebHasi nuTepartypa

1. CuByxuH [1.B. O6wmin kypc comsukn. Tom |. MexaHuka [QneKkTpoHHbIN pecypc]: y4ebHoe nocobue
ans By3oB/ CuByxuH [1.B.— 3nekTpoH. TekcTtoBble AaHHble.— M.: ®USMATIINT, 2014.— 560 c.
Pexum goctyna: http://www.iprbookshop.ru/25013. - 3B6C «IPRbooks».

2. CuByxuH [.B. O6wwmin kypc pmsmku. Tom Il. TepmogmHammka n monekynspHas douaunka [OnekTpoH-
HbI pecypc]: y4ebHoe nocobume ans By3os/ CuByxuH [1.B.— OneKTpoH. TeKCToBbIE AaHHble.— M.:
PUBMATIINT, 2014.— 544 c.
Pexum goctyna: http://www.iprbookshop.ru/25014. - 3bC «IPRbooks».

6) pononHuTensHasa y4ebHas nuTepaTypa

3. Abpamosny, A.A. dusmka. MexaHnka n monekynsipHas msmka [TekcT]: YuyebHo-meToamnyeckoe
nocobue k nabopatopHbiM pabotam Ne 1 —31,1—-32, 1-33,1-41, 1 - 42 anda 6akanaBpoB BCEX
dakynbteToB / A.A. Abpamosuy, B.O. KabaHoe, B.M. Makcumos, C.A. MNMopxeukun; -Cl6.:

Cnoe rTyprt, 2014. — 33c.

Pexum goctyna:  http://www.nizrp.narod.ru/metod/kaffysik/10.pdf. -Ob BLUTO3.

4. KabaHog, B.O. ®dusuka. MexaHuka n monekynspHasa douauka [TekcT]: YuebHo-MeToamn4yeckoe noco-
6ue k nabopatopHbim pabotam Ne 1 —51, 1 - 61,1 — 71, 1 — 72 ansa 6akanaBpoB Bcex dakynbTeToB /
B.O. KabaHoe, B.M. Makcumor, M.H. MonsHcknin, B.N. Nenman, C.A. Mopxeukuni; - CI6.:

Cnoe rTyprrt, 2014.-40c.

Pexum goctyna: http://www.nizrp.narod.ru/metod/kaffysik/5.pdf. -Ob BLUT3.

5. Makcumos, B.M. ®usnka. SnektpomarHetusm [TekcT]: YuebHo-meToamyeckoe nocobue k nabopa-
TopHbIM pabotam Ne 2 — 01, 2 — 11, 2 — 21 ans 6akanaBpoB Bcex dpakynbTeToB / B.M. Makcumos,
B.O. KabaHos, b./. Cnecusues, C.A. Mopxeukun, A.J1. AwkanyHuH; nog pea. npod. N.M. Banoga; -
Cne: Cre rTypri, 2013. -36c.
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Pexum goctyna:  http://www.nizrp.narod.ru/elektromagnetizm2013.htm. -35 BLIT3.

6. KabaHos, B.O. ®usnka. SnekrpomarHetuam. [Tekct]: YuebHo-meToauveckoe nocobue k nabopa-
TOpHbIM pabotam Ne 2 — 51, 2 — 52, 2 — 53 anga 6akanaBpoB Bcex ¢akynbTtetoB. / B.O. KabaHos,
B.M. Makcumos, A.A. Abpamosuy; - Cl16.: CIM6IrTYPI, 2015. -31c.

Pexum goctyna: http://www.nizrp.narod.ru/metod/kaffysik/14.pdf. - 35 BLWT3.

8.2. MepeyeHb y4eGHO-MeTOANYECKOTO obecneYyeHust Afisi CaMOCTOATENbHOW PaboTbl 06yyvaroLWmXx-
cA Mo AUCLMNIINHE

1. Makcumos, B.M. ®usnka. MiHanBmayanbHble 3agaHns Ansg camocTOATENbHOM paboTbl CTYOEHTOB.
Y.1. MexaHuka. [TekcT]: YuebHo-MeToamyeckoe nocodbume / B.M. Makcumos, M.H. MonsHckuia, C.A.,
Mopxeukun; - Cr6.: CMN6lrrTYPI, 2015. -44c.

Pexxum goctyna: http://www.nizrp.narod.ru/metod/kaffysik/12.pdf. - 36 BLUT3

2. Makcumos, B.M. ®dusuka. Y.2. KonebaHusa. MonekynsapHas cdusunka: VHanBmuayaneHble 3agaHuns
ONsi pac4yeTHbIX paboT cTyaeHToB. [TekcT]: YyebHo-MeTogmnyeckoe nocobume ans 6akanaBpoB BCEX
dakynbteToB / B.M. Makcumos, C.A. MNMopxeukun, O.10. Oepkayesa, O.A. Cyxos; - CI10.:

Cnoe rtTypr, 2013.- 35c.

Pexum goctyna: http://www.nizrp.narod.ru/metod/kaffysik/2.pdf. -Ob BLUT3.

3. AwkanyHuH, AJ1. ®nsumka. Y.3. SnektpocTtatuka. [MocToaHHbIN TOK: IHOuBMAYyanbHble 3agaHnsa ansg
pacyeTHbIX paboT cTyAeHTOB. [TekcT]: YuebHo-meToanyeckoe nocobue Ans CTyaeHTOB BCEX haKyrb-
TeTtoB / AJ1. AwkanyHuH, B.K. Koabipes, B.M. MakcumoB, T.C. Mapkoea, O.B. Axyw; - Cl16.: CI16
FTYPI, 2014. -41 c.

Pexum goctyna: http://www.nizrp.narod.ru/metod/kaffysik/11.pdf. -Ob BLUTS3.

4. Abpamosuny, A.A. AnekTpomarHeTnsm: HagnesugyansHble 3agaHus 4ns pacyeTHon paboTsl no du-

3uke. [TekcT]: YuyebHo-meToamyeckoe nocobue. [Ana 6akanaBpoB Bcex akynbTeToB / A.A. AGpamo-
BuY, B.M. Makcnmos, B.O. KabaHos, C.A. MNMopxeukun, A.A. AwkanyHuH. — CI16.: CM6rTyprn, 2013. -
45 c.

Pexum goctyna: http://www.nizrp.narod.ru/metod/kaffysik/1.pdf. -Ob BLUT3.

5. AwkanyHuH, AJ1. dusuka. Y.5. OnTuka. [TekcT]: MeToguyeckne ykasaHus 1 3agaHus ons camocTto-
aTenbHou paboTbl cTygeHToB / AJ1. AwkanyHuH, A.A. Abpamosny, B.M. MakcumoB, M.H. Nonsk-
ckun, C.A. Mopxeukun. — ClN6.: Cro rtypri, 2015. -30c.

Pexum goctyna:  http://www.nizrp.narod.ru/metod/kaffysik/13.pdf. -3b BLITD3.

6. AwkanyHuH, A.J1. dusuka. Y.6. dusmka atoma n sgpa. MIHguBmnayanbHble 3agaHus ans pacyeTHon
paboTbl cTyaeHToB.[TekcT]: YuebHo-meTogmyeckoe nocobue./ A.J1. AwkanyHuH, B.M. Makcumos. —
CI6.: CNerTypPIl, 2015. -30 c.

Pexwum goctyna: http://www.nizrp.narod.ru/metod/kaffysik/15.pdf . -Ob BLUTD.

7. KabaHoB, B.O. ®usumka. AnemeHTbl Teopun norpewHocTen. [Tekct]: MeToauyeckne ykasaHusa K na-
©opaTopHOMY NpaKTUKYMy OJ1s1 CTYAEHTOB Bcex HanpaeneHun / B.O. KabaHos, B.M. Makcumos, C.A.
Mopxeukun. —CI16.: CN6ITYPIT, 2015. -17c.

Pexum goctyna: http://www.nizrp.narod.ru/metod/kaffysik/9.pdf. -Ob BLUTD3.

8. Makcumos, B.M. MexaHuka. MonekynsapHasa gusmka [TekcT]: YuebGHo-meToanveckoe nocobue k

nabopatopHbiM pabotam Ne 1 — 11, 1 — 21, 1 — 22 ona 6akanaBpoB Bcex HanpasneHun / B.M. Mak-
cumos, C.A. Mopxeukun, O.A Cyxos, A.B. ®epopos; nog obw. pea. gou. B.M. Makcumosa, npod.

.M. Banosa; - CI16.: CI6 I'TYPI1, 2014.-32c.

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

9. lenman, B.UN. OnektpomarHetnam [TekcT]: MeTtogundeckme ykasaHus k nabopaTopHbiM padotam Ne
2-31,2-32,2-41 gna Bcex dakyneteToB / B.W. [lenman, B.M. Makcumos, A.J1. AwkanyHuH, O.HO.
HepkayeBa; - CI16.: CM6 'TYPI1, 2012. -39c.

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

10. Kosbipes, B.K. Ontuka [TekcT]: MeTtoguyeckme ykasaHus Kk nabopatopHbiM pabdotam Ne 3 11, 3
—12,3-21. / B.K. Ko3bipeg, B.M. MakcumoB, C.A lNMopxeukun, A. B. ®enopos; nog obuien pea.
oou. B.M. MakcumoBa, npod. NM.M. Banoga; - CI6.: CI6 I'ypPIl, 2011. -35c.

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

11. Abpamosud, A.A. dusnka. Ontuka [TekcT]: YuebHo-meToamyeckoe nocobue k nabopaTtopHbiM pa-
6otam Ne 3 — 31, 3 — 41 gna 6akanaBpoB Bcex akynbTeToB / A.A. ABpamoeuy, B.O. KabaHos, B.M.
MakcmumoB, C.A. TMopxeuknn, A.B. ®epopos; nog obuienn peg. gou.B.M. Makcumosa, npod. A.JL.
AwkanyHuHa; - CI6.: CrelrTYPI1, 2013. -29c.

Pexum goctyna:  http://www.nizrp.narod.ru/optika2013.htm. -3 BLUT3.

12. KabaHos, B.O. OnTtuka[TekcT]: MeToanyeckne ykasaHus k nabopatopHbim pabotam Ne 3 — 51, 3
-61,3-71 /B.O. KabaHos, B.W. JlenmaHn, B.M. Makcumos, b.U. Cnecusues, A. B. denopos ; -
Chne.: Criertypri, 2011. -38 c.

Pexum goctyna: http://www.nizrp.narod.ru/optica3-51-61-71.htm -3b BLUTO3.
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13. KabaHos, B.O. dusuka. dunsmka agpa. [Tekct]: YuebHo-meToanyeckoe nocobue k nabopatopHom
pabote Ne 3-91 / B.O. KabaHos, A.J1. AwkanyHuH, B.M. Makcumos; -Cl16.: CIMerTYPI1, 2014. -21c.
Pexum goctyna: http://www.nizrp.narod.ru/metod/kaffysik/7.pdf. -Ob BLUT3.

14. JleimaH, B.N. ®usuka. Ontuka n cnekrpockonus. [Tekct]: YuebHo-meToamyeckoe nocobue K na-
6opartopHbiM pabotam Ne 1-U, 2-U / B.U. JNlenmaH, M.H. MNMonsHcknia: - CI6.: CM6rTYPI1, 2014. -20c.
Pexum goctyna: http://www.nizrp.narod.ru/metod/kaffysik/8.pdf. -Ob BLUTO3.

15. AbpamoBuny, A.A. dusuka. dnektpomarHeTmam. [TekcT]: YdyebHo-meTogmyeckoe nocobue k nabo-
patopHon pabote Ne 3-U, / A.A. Abpamosuy, M.H. MonsHckun: - CM6.: CM6IrTYPI, 2014. -18c.
Pexum goctyna:  http://www.nizrp.narod.ru/metod/kaffysik/4.pdf. -OBb BLUTO.

16. MonsaHckun, M.H. ®unsuka. FoOHMOMETpUYECKME N3MEPEHUSA XapaKTEPUCTUK ONTMYECKOro CTekrna.
[TekcT]: YuyebBHO-meToamn4yeckoe nocobue k nabopatopHon padote Ne 4-U,/ A.A. AbpamoBuny,
M.H. Monsxckun: - CI6.: Cr6rTyPri, 2014. -19c.

Pexum goctyna:  http://www.nizrp.narod.ru/metod/kaffysik/3.pdf. -35 BLUTO.

17. AwkanyHuH, A.J1. ®usuka. Yactb 1. dusnyeckme ocHoBbl MeXaHUKK. Puanyeckme oCHOBbI MOJEKY-
NAPHON PU3NKKN U TepMoguHaMuku. [TekcT]: MNMporpamma, MeToguyeckme ykasaHus U KOHTPOSIbHbIE
3apaHus. [ns cTyaeHToB 3a04HON hopMbl 06y4eHus Bcex cneuunansHocTen / AJ1. AwkanyHuH, B.O.
KabaHos, C.A. MNMopxeukun: - CI6.: CM6ITYPI, 2015. -48c.

Pexum goctyna: http://www.nizrp.narod.ru/metod/kaffysik/17.pdf. -Ob BLUTO3.

18. AwkanyHuH, A.J1. ®usnka. Yactb 2. AnektpocTaTunka. [NoCTOAHHBIN TOK. ONEKTPOMarHeTu3Mm.
OnekTpoMarHuTHble konebdaHus n BonHbl. [TekcT]: NMporpamma, MeToguyeckne ykasaHusl 1 KOHTpOIb-
Hble 3agaHus. [ns cTyaeHToB 3a04HOM hopMbl 06y4eHus Bcex cneunansHocTel / AJ1. AlKanyHuH,
B.O. KabaHos, C.A. MNopxeukuia: - CI6.: CIMerTyprri, 2015. -48c.

Pexum goctyna: http://www.nizrp.narod.ru/metod/kaffysik/18.pdf. -3b BLUT3.

19. AwkanyHuH, A.J1. dusuka. Hactb 3. Ontuka. KBaHTOBO-ONTUYECKME ABNEHNSA. DNEMEHTbLI aTOMHOM
n agepHon omsmkun. [TekcT]: Nporpamma, MeTogmMyeckme ykasaHusa n KOHTPOsnbHble 3adaHusa. [Ons
CTYOEHTOB 3a04HON hopMbl 00y4eHus Bcex cneumnansHoctern / AJ1. AwkanyHuH, B.O. KabaHos, C.A.
Mopxeukun: - Cr6.: CroelrTYPrl, 2015. -38c.
Pexxum goctyna: http://www.nizrp.narod.ru/metod/kaffysik/19.pdf -Ob BLUT3.
8.3. NepeyeHb pecypcoB MHMOPMALMOHHO-TENNeKOMMYHUKaLMOHHON ceTn "UHTepHeT", Heob6xoam-
MbIX AN OCBOEHUA AUCLUNIINHDI
1. OnekTpoHHbIN y4ebHunk dunaukmn PhysBook: http://physbook/ru
2. dusmka B aHMMaumsax: http://physics.nad.ru
3. CnpaBoyHble n obpasoBaTenbHble MaTepuanbl No dusnke: http:/sfiz.ru
8.4. NepeyeHb NH(POPMaALIMOHHbIX TEXHOJNOMMI, UCMONb3yeMbIX NpU ocyllecTBeHUun obpasoBa-
TenbHOro npouecca no AUCUUNINHe, BKIOYasa nepevyeHb NporpaMmMHoOro obecnevyeHus
1. Microsoft Windows 8.1
2. Microsoft Office Professional 2013
3. PTC Mathcad 15
8.5. OnucaHmne maTtepuanbHO-TEXHUYECKOM 6a3bl, HEOOX0AMMOM ANS ocyLecTBIeHNA obpa3oBa-
TenbHOro npouecca no AUCLUNIINHe

1. Ayautopusi C MynbTUMEOMNHBIM KOMMIIEKTOM 0GOPYOOBaHUS.

2. CneuvnanuanpoBaHHasa nabopatopus Ans nposegeHns nabopaTopHOro NpakTukyMma no MexaHuke u
MorekynsipHon cpmsmke: 16 nabopaTopHbIX MaKeToB, U3 HUX 6 HOBbIX COBPEMEHHbIX, ocuunorpad u
2 3BYKOBbIX reHepartopa.

3. CneuwnanuanpoBaHHasa nabopatopus Ans nposegeHus nabopaTopHOro NPakTUKyMa no anekTpuye-
CcTBY 1 MarHeTuamy: 10 nabopaTopHbIX MaKeTOB.

4. CneuwmanvaupoBaHHas nabopatopus ans nposegeHns nabopaTopHOro NpakTuKyma no onTuke: 3
nonspumeTpa, MoHOXpomaTop, 12 nabopaTopHbIX MakeToB, MMMYFbCHO-NEPECHETHOE YCTPOWCTBO, 2
roHuomeTpa, pedpakTomeTp, MUKPOCKONM, ONTUYECKUI NMpomeTp, cnekTtpodgoTomeTtp CP-4.

5. Nabopatopus ans nposeaeHus HAPC.

a) YcTaHoBKa Ans U3yyeHns nnasneHns u kpuctannmnsauumn HaHokpuctannos CuCl B ctekne meto-
AOM 9KCUTOHHO TEPMNYECKOro aHanusa, cogepxut: MmoHoxpomartop VLH-23, cuctemy asTomaTtunde-
CKOro HarpeBa-oxnaxaeHus obpasua, ynpasnsemyo koMmnbotepoM ¢ nHrepdgencom NI DAQ, 3Y.

0) YcTaHoBKa Ans uccrnefoBaHus cnekTpa nornoweHns HaHo kpuctannos CuCl B ctekne u onpe-
AeneHus nx cpegHux pasmepos. Cogepxut: cnektpodoTtomeTp Specord M40, ynpasnsembin MNK.

B) YcTaHoBKa onsi N3yvyeHna oNTUYECKNX XapakTepucTuk CTekna Ha oCHoBe roHMomMeTpa rs.

r) YctaHoBka ansi udydeHus ocuunnorpada n pabotsl ¢ HUM. CogepxuT: ocumnnorpad, reHepa-
TOp 3BYKOBOW YacToThl '3-35, cneumaneHbi reHepaTop 6-15.

6. JlaGopaTopusi CNeKTPOCKONUN LieNHIIo3bI:
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a) cnekTparnbHO-BbIMUCANTENbHbLIM KOMMNIEKe Ha ocHoBe MIP-24 n a3oTHOro Kpuocrtara;
6) dypbe-cnektpomeTp JFS-113;
B) MIK-cnekTpomeTp; r) cnektpocdotomeTp M-40.
7. NabopaTopus onTUYeckon cnekrTpockonuu: a) cnekrpogoTtomeTp CP-8;
6) ®ypbe -cnektpomeTp JFS-113.
8.6. UHble cBegeHUA u (unun) matepuansl
KomnnekT nnakatoB Mo pasnu4yHbIM pasgenam usmku.

9. METOOAMYECKUE YKASAHUA ANA OBYHAIOLWUNXCA NO
OCBOEHUIO ANCLUUIMIIUHBI

Buabl y4ebHbIX 3aHs-

TUIA N caMocTosATENb-

Hasi paboTa obyyato-
Lmxes

OpraHusaumst oeaTenbHOCTV oByYaroLlerocs

Nekumn Mpopa6oTka paboyei nporpammsl, yaensas ocoboe BHUMaHUE Lienam 1 3agadam
CTPYKTYpPE M COAEPXaHWUI0 AUCLIMMINHBI.

KoHcnekT nekumin: KpaTko, cxeMaTuyHo, NocneaoBaTtenbHoO (UKCMpoBaTh OCHOB-
HbI€ MOMOXEHWS, BbIBOAbLI M POPMYNUPOBKM; MOMEYaTb BaXHbIE MbICIW, BblAENATh
KNIOYEeBblE CNOBa, TEPMUHDI.

MpoBepKka TEPMUHOB, MOHATUI: OCYLLECTBNATL C NOMOLLIO 3HLMKIONEANI, Cro-
Bapei, CnpaBoOYHUKOB C BbINChIBAHWEM TOMKOBaHUIA B TETPaab.

PaboTa ¢ TeopeTU4eckuM MaTepuanoM: HamTK OTBET Ha BOMPOCHI B PeKOMEH Y-
eMon nutepaTtype. Ecnn caMocTosTenbHO He yaaeTcsa pa3obpaThest B Matepuane,
HeobxoaMMo cchopMynMpoBaTh BOMNPOC U 3a4aTh NPenoAaBaTento Ha KOHCYNbTaLum
NN Ha NpakTn4eCcKkom 3aHATUN N gp.

MNpakTieckne 3a- | PaGoTa ¢ KOHCIEKTOM MEKLMI, NOAFOTOBKA OTBETOB K KOHTPOIbHLIM BOMPOCaM,
HATNA MPOCMOTP PeKoMeHAyeMOoMn nuTepaTtypbl. Ha NpakTMYecknx 3aHATUSX CTYOEHT y4uT-
CSi aHanM3MpoBaTh KOHKPETHYIO CUTYaLMIO U MPUMEHSTh M3yYaeMble 3aKOHbI (OU3UKM
K peLLeHUI0 NPenNoXEHHbIX 3a7a4, NPaBUbHO 0POPMIATL PeLleHre, Nonb3oBaThcs
CMpaBOYHLIMU MaTepuanamu.

NaBoparopHeie Ha naGopaTopHOM 3aHSATUM CTYOEHT 3HaKOMUTCS C pearbHO NMPOUCXOOALLUMM SAB-
3aHATNA NEHUAMMN U 3aKOHAMU, KOTOPbLIM OHU MOAUYMHSAIOTCS; YYUTCS NPaBUIIbHO NPOBOAUTL
OCHOBHbIE M3MEPEHUS, 3anncbiBaTb 1 06pabaTbiBaTe UX pe3ynbTaTbl; 3HAKOMUTCS C
OCHOBHbIMY npubopamu. MNpu noaroToeke kK nabopatopHon paboTe cnegyeT BHMMa-
TENbHO NpoYNTaTh B METOAMYECKOM NMOCOOMN TEOpPETMYECKOE BBEAEHME MO TEME
paboTbl, M YCBOUTb Kakune sIBNeHUs n3ydarTcs B paboTe, Kakne BENNYUHbBI UCNOMb-
3yl0TCS ANS MX ONUCaHUS! U KakMM 3aKkOHaM OHM NOAYUHSIOTCA. 3aTem crnegyeT npo-
ynTaTb onucaHue paboTbl U YCBOUTDL: LiefNb paboTbl, CXEMY YCTAaHOBKW, Kakue name-
PEHMS BbIMOMHATCA U ANS Yero, HasHavyeHne Npubopos, NOArOTOBUTL NPOTOKOS
paboTtbl. CTyQeHT JonycKaeTcs K BbINOMHEHMIO paboTbl TOMBKO NOCne onpoca npe-
nogasaTenem no cogepxaHuio paboTobl. ocne BbinonHeHMs paboTel cnegyeT nNpo-
N3BECTU BCE pacyeThl, BKNoYasa pacyeT norpeluHocten. Noctponts Heobxogmmble
rpadoukmn. Onsa 3awmtel nabopaTtopHbix paboT cnegyeTt npopaboTaTb TeopeTmyeckoe
BBEJEHME B TEMbI 3alUMLLaeMbIX paboT, BKMOYasi BbIBOALI OCHOBHbLIX (POPMYI, Mpo-
aHanuampoBaTb pe3yrnbTaTbl padboThl, NPopaboTaTb KOHTPOSIbHbLIE BOMPOCHI U 3aja-
yn.

CamocToATeneHas | CamocrosiTenbHas paGoTa BKIOYaeT: NpopaGoTKy NEKLMit 1 y4eBHOI uTepaTypbi,
pabora MOArOTOBKY K NMPaKTUYECKUM U NabopaTopHbIM 3aHATUSAM, opopmrieHne nabopaTop-
HbIX paboT, BeinonHeHue PP, BbINOMHEHWe KOHTPONbHOW paboThl (3/0), NOArOTOBKY
K 9k3ameHaM 1 3adeTaM. [1pn NoaroToBke K 3k3ameHy (3a4veTy) Heobxoanmo npopa-
H6oTaTb KOHCMEKTbI NEKLMA U peKoOMeHAyeMYI0 nuTepaTtypy. BoiaenuTbe He coBcem
MOHSATHbIE BOMPOCHI Y MOMYYUTb MO HUM Pa3bsACHEHNE Ha KOHCYNbTaLun.

10. ®OH] OLIEHO4YHbLIX CPEACTB
AnA NnPOBEAEHUA NPOMEXYTOYHOU ATTECTALUN

10.1. OnucaHue nokasaTtenen U KpUTepUEB OLlEHUBaHUS KOMMETEHLUI Ha Pa3NMYHbIX 3Tanax ux
dopMupoBaHus, onMcaHue LIKan oLeHNBaHUA
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10.1.1. NMokasaTenu oLeHUBaAHUA KOMMNETEHLIMA Ha 3Tanax ux ¢popmMmpoBaHusi

MeTObl TEOPETUYECKMX U SKCEPUMEHTASb-
HbIX MCCNeaoBaHuii B oM3nke U MMeeT npesa-
cTaBneHue o PU3NYECKUX ABNEHNUAX

2. [leMoHCTpUpYyeT NpuMeHeHne 6asoBbixX

2. MNpakTnyeckoe
TMNOBOE 3afaHne

Kon komneTteH- HavnmeHoBaHue MpeacraBsnexue
uun - OLEHOYHOro OLEHOYHOrO cpea-
lMokasaTenu oueHMBaHNS KOMNETEHLUN
(aTan ocBoeHus) cpeacTea cTBa B hoHAe
OrlK-2 (1,2) 1. Nanaraet 6a3oBble hnsmyeckne 3akoHbl, 1. YcTHoe cobe- | 1. [NepeyeHb Bo-
3HaeT OCHOBHble PUN3NYECKNE BENUYMHBI, cegoBaHue MPOCOB K 3K3aMeHY

(3avety) (150 BO-
npocoB)

2. MNMpakTnyeckme
TMNOBbIE 3aaHKsA

d)l/l3|/1'-IeCKI/1X 3aKOHOB K peLlleHuto 3aaa4y
3. |/]CI'IOJ'Ib3yeT TeopeTnyeckme 3HaHun4 no

d)I/I3I/IKe Anga peweHnda NnpakTn4ecknx 3agad

(75 3apav)

10.1.2. OnucaHu1e WKan u KpuTepueB oLleHMBaHUA C(POPMUPOBAHHOCTU KOMNETEHLUMI

KpMTepMM oueHnBaHuA C(bOpMMpOBaHHOCTVI KOMMeTeHUUn

OueHka no Tpagu-
LIMOHHOW LIKane

KpuTepumn oueHnBaHna chopMmMpoBaHHOCTU KOMMETEHLNN

YcTHoe cobecenoBaHmne

[NpakTuyeckoe 3agaHue

O6y4atowmmncsa nokasbiBaeT BCECTOPOH-
Hee 1 rnybokoe 3HaHWe OCHOBHbIX K-
314YECKUX 3aKOHOB, CBOOOHO
OPWMEHTUPYETCS B OCHOBHbIX MOHATUSX,
TEPMUHAX 1 onpefeneHnsx npu oTBeTE;
YCBOWIT OCHOBHYIO 1 3HAKOM C LOMOSMHM-
TenbHOW NUTEpaTypoun; MoXeT 0bbscC-

Ob6yvarowunca 0eMoHCTpMpYeT NpaBusib-
HOe MOHUMaHue YCroBMus 3adavu, Bnage-
HMe HaBblkaMu €ro aHanuaa, Bbibopa HyX-
HbIX 3aKOHOB 1 (OOPMYN 41K ee peLleHus,
3HaHMe pasmMepHOCTEN PU3NYECKNX BENU-
YUH. YMEET NPUMEHATb MaTeMaTUYeCKUI
annapar Ansi peanusauum nraHa peLueHusi

OTNHHO HUTb B3aMMOCBSI3b OCHOBHbIX hn3nye- 3aga4um u, ecrnv 3T0 HEOOX0AMMO, MOXET
CKNX 3aKOHOB U UX 3HaYeHune 4ns no- npeacTaBuTb ero rpaduyeckn. Monyyun
cnepyolen npodeccnoHanbHom aes- npaBuUIbHbIA OTBET U MOXET €ro UHTep-
TENbHOCTU; MPOSABMSET TBOPYECKME CMO- | MPETUPOBAaT.

COBOHOCTW 1 LUMPOKYIO 3pyanLIMIO B UC-

nonb3oBaHuM y4ebHOro matepuana.

B MCNONb30BaHUM y4ebHOro matepuvana.

O6y4arowmmncsa nokasbiBaeT 4OCTaTOu- Ob6yvarwuncs 0eMoHCTpMpYeT 4OoCTaTou-
HbIN YPOBEHb 3HAHUN OCHOBHbIX hn3n- HOe NOHUMaHue ycrnoBua 3agadn, Bnage-

YeCKMX 3aKOHOB, OPUEHTMPYETCS B OC- HMe HaBbIKaMK ero aHanunsa, Beibopa Hyx-
HOBHbIX MOHSATUSIX U ONPELENEHNsX; HbIX 3aKOHOB U (bopMYyn A5 ee peLueHus,
YCBOMIT OCHOBHYIO NUTEpaTypy; Aonyc- 3HaHWe pas3MepHOCTEN PU3NYECKUX BENK-

XOpOLUO KaeT He3HaunTerbHble NOrpeLlHOCTM NpK | YnH. [lonyckaeT He3HaunTerbHble NnorpeLu-
oTBETax Ha BOMPOCHI 3K3aMEHALMOHHOIO | HOCTU MPU MPUMEHEHMN MaTEMaTUYECKOrO
ouneTtaun AONOoJIHUTENNbHbIE BOMPOCHI annaparta angd peanusauum nnaHa petle-
npenogasaTtensi. HWsA 3agaun. MNonyymn NnpaBuNbHbIV OTBET,

HO MCNbITbIBAET 3aTPYyAHEHMUS C €r0 UH-
TepnpeTaumen.
O6y4arowmmncsa nokasbiBaeT 3HaAHNS O6yyaowuncs BHUKaAET B CMbICIT YCITOBUSI
y4yebHOro matepmana B MUHUMarnbHOM 3agayu, NOHUMAET NNaH ee pelleHns], oa-
obbeme; MoxeT chopMynupoBaTb hu- HaKo, He MOXeT B MOSIHON Mepe C NoOMO-
3U4ecKkne 3aKOHbl, MOHATUS M onpedene- | Wbl MaTeEMaTMYECKOro annaparta peanu-
HWs1, HO NPW 3TOM, Aonyckas 6onbLuoe 30BaTh ee pelleHne. 3HaeT pasMepHOCTU
YIOBNETBOPUTENLHO | KONMYECTBO HENPUHLMMNAMBHBIX OLLKW- U3NHECKMX BEMNNYNH, MOXET caenatb pu-
0OK; 3HaKOM C OCHOBHOW NUTEPaTYpPON; CYHOK WUIM CXEMY, MOSICHSIIOLLYIO peLleHne
[OMyCKaeT CyLLLeCTBEHHbIE OLIMOKN B 3agaun.
OTBETE Ha 3K3aMeHe, HO MOXeT ycTpa-
HUTb UX NO4 PYKOBOACTBOM npenoaaBa-
Tens.
O6yuyatowmncsa He nmeeT goctaTtoyHoro | OByvalroLWMACca HE MOXET NpoaHanuanpo-
YPOBHS 3HaHUSA ANCUMMNIUHBI; HE MOXET | BaTb YCNOBME 3agayun, HaMeTuTb NnaH ee
Hey0BNETEO- chopmynupoBaTb OCHOBHbIE hnande- peLLeHust, BbIbpaTh on3NYEeCKme 3aKOHbI U
oMTENbHO CKUWe 3aKOHbI; MITOXO OPUEHTUPYETCS B MroXo0 OpUeHTUpyeTcsi B OU3NYECKNX Be-

OCHOBHbIX NOHATUAX N onpeaeneHndax;
NSI0X0 3HAKOM C OCHOBHOWM nMTepaTyp0|7|;

OOMNyCKaeT Nnph oTBeTe Ha 3K3aMeHe Cy-

NMYnHax, He BnageeT MateMaTU4eckuM
annapatoM. NpeacrasneHue vyxown pabo-
Thl, OTKa3 OT BbINONIHEHNS 3a4aHUS
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LLIeCTBEHHbIE OLLMOKN N HE MOXET
YCTPaHUTb UX Jaxe noj pyKoBOACTBOM
npenogasaTtens.

MonbiTKa cnUCbIBaHWSs!, UCMOMb30BaHWS
HepaspeLleHHbIX TEXHUYECKUX
YCTPOWCTB MY Nofb30BaHNe nogckas-
KOW Opyroro Yenoseka.

3auTeHo O6y4alowmmncs nokasbiBaeT BCECTOPOHHEE U IMyOOKOe 3HaHNE OCHOBHbLIX OU3NYECKMX
3aKOHOB, CBOOOAHO OPUEHTUPYETCS B OCHOBHbIX MOHATUSAX, TEPMUHAX U ONpeaeneHu-
S1X; YCBOWIT OCHOBHYIO M 3HAKOM C JOMOMHUTENBHOW NUTEPaTYPOR; MOXET 0O bACHUTL
B3aUMOCBSI3b OCHOBHbIX (PM3NYECKNX 3aKOHOB U UX 3HAYEHWEe AN NocnenyoLei
npodheccuoHanbHON OeATENbHOCTU; NPOSBIISET TBOPYECKUE CNOCOBHOCTU B UCMOb-
30BaHUM y4ebHoro matepuana. ObyyatoLwmincs 4eEMOHCTPUPYET 4OCTATOYHOE NOHW-
MaHWe yCrnoBus 3agayu, BrafeHne HaBblkaMy ero aHanusa, Bblbopa HyXXHbIX 3aKOHOB
1 hopMyn Ans ee peleHus], 3HaHne pasMmepHocTen (U3NYECKNX BESTUYNH.

He 3auteHo OOGyuvalowmiica He UMeeT [AOCTaTOMHOrO YPOBHSI 3HaHWS OUCLMMMWHLI, HE MOXeT
chopMynMpoBaTb OCHOBHbIE (DU3NYECKMNE 3aKOHbI; MIIOXO0 OPUEHTUPYETCS B OCHOBHBIX
MOHATUSIX U OMNpeaereHusX; MioxXo 3HAaKOM C OCHOBHOW NMTepaTypoil; JonyckaeT npu
OTBETE Ha 3a4eTe CYLLEeCTBEHHbIE OLUMGKM 1 HE MOXKET YCTPaHUTb UX daxke Mo pyKo-
BOACTBOM npenogasatens. O6yyalowuiics He MOXeT MpoaHanu3upoBaTb YCroBUe
3agayn, HaMeTUTb NiaH ee peLleHus, BblibpaTb hr3NYEeCcKMe 3aKOHbI U NIIOXO OpUEH-
TUpyeTCcs B (OU3NYECKUX BENUYMHAX, He BNnageeT MaTeMaTMYecKuM annapartom.

* CywyecmeeHHble owubKu — HedocmamoyHas aiybuHa U 0CO3HaHHOCMb omeema (Harpumep, cmyOdeHm He cMoe2 npume-
HUMb meopemuyecKkue 3HaHus 0515 00bACHeHUs signeHul, Onsl yCmaHo8neHuUs MPUYUHHO-Cr1edCMeeHHbIX ces3ell, CpasHeHUs U Knac-
cugpukayuu seneHul u m.o.).

* HecyujecmeeHHble owubKu — HerosnHoma omeema (Harpumep, yryuweHue us suda kako2o-rubo HexapakmepHo20 ghakma,
00MosIHeHUST MPU OMUCaHUU MPOUecca, S8eHUs], 3aKkoHoMepHocmel u m.d.); K HUM Mo2ym 6bimb OMHeCeHb! 02080PKU, AOMyWEHHbIE
fpu HegHUMamesbHoCMuU cmydeHma.

10.2. TunoBble KOHTPOJbHbIE 3a4aHUA UNN UHbIe MaTepuanbl, Heob6xoaAMMbIle ANA OLEeHKN 3HaHUN,
YMeHUMN, HaBbIKOB U (UNK) onbiTa AeATeNIbHOCTU, XapaKTepusylowme atanbl (pOpMUPOBaHUSA KoMe-
TeHUun

10.2.1. NMepeyeHb BOMPOCOB K 3K3aMeHYy (3a4eTy), pa3paboTaHHbIN B COOTBETCTBUM C YCTAHOBJIEH-
HbIMM 3TanamMmu hopMUPOBaAHUA KOMMNETEHLIMN

Ne Ne

n/n dopmynunpoBka BONPOCOB TeMb!

1 | MNMpegomeT mexaHukn. MexaHuveckoe aBwxeHne. Cuctema otcyeTta. MaTtepumanbHasa ToYka. 1
Tpaekropus, NyTb, NepeMeLLeHmne.

2 | OcHOBHbIe NpaBWna onepawmn ¢ BEKTOpamMu. 1

3 | CkopocTb, yckopeHue. MNyTb Kak MHTerpan ABMXeHus. 1

4 | OBmxeHne maTepuanbHOM TOYKU MO OKPYXKHOCTU. YTNOBbIE U MMHENHbIE XapaKTePUCTUKN, 1
CBSI3b MeXAY HUMU.

5 | MNep.bin 3akoH HbloToHa. WHepuunanebHble cuctembl oTcyeTa. Cuna, macca. 2

6 | Bropou 3akoH HbtoToHa. Mmnynec cunbl. Umnynbc Tena. 2

7 | Tpetun 3akoH HeloToHa. M3onupoBaHHas cuctema maTepuanbHbIX TOHeK. 3aKOH CoXpaHe- 2
HUS MMNynbca.

8 | PeaktuBHoe gsmxeHue. Popmyna Linonkosckoro (BbIBOA). 2

9 | MNpoekumsa BekTopa Ha HanpasneHve. PasnoxeHne BeKTopa Ha cocTaBngoLLme. 2

10 | Pabota 1 MoLIHOCTb 2

11 | PaboTta nepemeHHou cunbl. PaboTa ynpyron cunei. 2

12 | BHeprusa KMHeTU4YeCKas 1 NoTeHumanbHas. 3aKOH COXpaHEHUS SHepPrum. 2

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

14 | KoHCcepBaTUBHOCTb CU TAroteHnd. MNoteHumnansHoe none. 2

15 | Kocmunyeckne ckopocTtu (BbIBOA). 2

16 | lNMoHATne abcontoTHO TBepaoro Tena. MNoctynatensHoe v BpawlaTtensHoe aswkeHne. LieHTp 3
Macc.

17 | BekTOpHOE nponsBeeHne BEKTOPOB. 3

18 | MomeHT cunbl. MoMeHT uHepumn. OCHOBHOE ypaBHEHWE OANHAMMKM BpaLLaTenbHOro ABU- 3
KEeHus.

19 | MOMEHT MHepuun TOHKOrO U TONICTOro KonbLa (BbIBOA). 3
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20 | MomeHT nHepummu amcka (BbiBof). 3

21 | MomeHT nHepLmm 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 ABmxeHue. Keasunynpyrasa cuna. CsoboaHoe konebaHune 4
6e3 3aTtyxaHus. [apMOHMYECKUA OCUUNNIATOP.

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

27 | MaTtematnyeckuin MasTHUK Kak rapMOHUYECKMIA OCLMNNATOP. 4

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

29 | CeoboaHble 3aTyxawLme konebaHus, auddepeHunansHoe ypaBHEHNE U €ro peLleHmre. 5

30 | AMnnuTtyga 3atyxarwmx konebaHuin. KoadpdumumeHT 3aTyxaHus. 5

31 | Yrnoeasi 4yacToTa 3aTyxawLumx konedaHui kak QyHKUus koaddurumeHTa 3atyxanus. Jlora- 5
pudMHUYECKU OEKPEMEHT 3aTyxaHus, BpeMs penakcayuu.

32 | BblHy)XAeHHble konebaHus, guddepeHumanbHOe ypaBHEHUE N Er0 peLLEeHNE. 5

33 | 3aBMCMMOCTb aMMnUTyabl BbIHY>KOEHHbIX KOlebaHui OT YacToThl BbIHYXAAOLLENR CUNbI. 5
PesoHaHc.

34 | BonHoBble npouecchl B ynpyron cpege. MNpogorbHble U nonepeydHble BOMHbI, OCHOBHas 6
TEPMUHOIOrus.

35 | YpaBHeHME NNOCKOW BOSIHbI. 6

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

37 | OcHOBHOE ypaBHEHME MOMEKYNSIPHO-KMHETUYECKOM TEOpUN naearnbHoro rasa. [lloctosiHHas 7
BonbumaHna.

38 | BHyTpeHHsst 3Heprus naeanbHoro rasa. CteneHun ceBobogbl MONEKYIbI. 7

39 | OnbiT WTepHa.PacnpeneneHue mornekyn rasa no ckopoctsiMm. PyHKUMS pacnpeneneHus 7
Makceenna.

40 | NpeanbHbivi ra3 B none tsxxectn 3emnun. bapomeTtpuyeckasa dopmyna. iaeaneHobin ras B 7
cvunosoM none. PacnpegeneHue bonbumaHa.

41 | lNepBoe Ha4ano TepMmoanHamukn. PaboTa rasa. 8

42 | NpumeHeHne NepBOro Hayana K n3oxopuyeckomy m nsobapuyeckomMy nporieccam. Pabota 8
rasa B 9TMX npoveccax.

43 | YoenbHble 1 MONSApHble TEMIOEMKOCTU MpU NOCTOAHHOM 06beMe 1 Npu NOCTOSIHHOM [aB- 8
NEeHNN.

44 | NpumeHeHne NepBOro Hayana K u3oTepmmyeckomy npoueccy. Pabota rasa npu nsotepmu- 8
YeCcKOM npoLiecce.

45 | NpumeHeHne nepBoro Havyana kK agnabartmyeckomy npoueccy. YpaBHeHue NyaccoHa. 8

46 | PaBHoBecHoe cocTosiHMe cuctembl. Kpyroson npouecc. Tennosas mawuHa u eé K. Beu- 8
HbI ABuratens nepeoro poga. ObpartmMmble 1 HeobpaTMble NPOLLECCHI.

47 | Uukn KapHo w ero KI[. 8

48 | BeyHbIn gBuratenb BTOporo poga. BTopoe Hayano TepmMoguHaMuku. 8

49 | PeanbHble rasbl. YpaBHeHue BaH-gep-Baanbca. Mi3oTepmbl peanbHbix ra3oB. Kputuyeckas 8
TemnepaTtypa.

50 | BHyTpeHHsst aHeprus peanbHoro rasa. OnbiT [xoynsa-TomcoHa 8

51 | DneKTpuyecKknii 3apsg U ero CBOMCTBA. 3aKOH KyJloHa. 9

52 | OnekTpuyeckoe norne. HanpshkeHHOCTb 3NeKTPUYECKOro Nos. 9

53 | HanpsbkeHHOCTb nonis TodevHoro 3apsga. lNpuHumn cynepnosnumm nonen. 9

54 | DnekTpuyeckuin aunonbe. PacyeT Hanps»KeHHOCTU Nons AMMons. 9

55 | CunoBble NnHUK aneKkTpudeckoro nonsi. NMoTok BekTopa HanpsKeHHOCTU Yepes NoBepx- 9
HOCTb.

56 | Teopema [Naycca-OcTporpagckoro. 9

57 | PacueT HanpshkeHHOCTU 3MeKTPUYECKOro nons 6eCKOHEeUYHOM paBHOMEPHO 3apsKEHHOM 9
NNOCKOCTN; ABYX NapannesnbHblX MI0CKOCTEN.

58 | PacueT HanpshkeHHOCTU 3MEeKTPUYECKOro nons 6€CKOHEUYHOWM paBHOMEPHO 3apPsSPKEHHOW HU- 9
TW.

59 | Pabota cun anektpuyeckoro nons. MNMoteHuman. OKBMNOTEHUMATbHbIE MOBEPXHOCTH. 9

60 | CBA3b Mexay HanNpsHKEHHOCTLIO M MOTEHLMAIOM 3NIEKTPUYECKOro nons B aAndpdepeHum- 9
anbHOW N NHTerpansHou opme.

61 | TeopemMa 0 LMPKYNALUN BEKTOPA HAMPSXKEHHOCTU 3NEKTPUYECKOro nons. 9

62 | lNpoBOOHUKM B 3NEKTPUYECKOM MOre. 10

63 | OnNekTpoeMKOCTb MPOBOAHWUKOB. 10

64 | KongeHcatopbl. EMKOCTb NOCKOro KoHAeHcartopa. 10
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65 | lNprmeHeHne KOHAEHCATOPOB ANs M3MepeHusa manbix 3apsaoB. OnbiT MunnukeHa. 10
66 | ONeKkTpudecKkui ANNOnb BO BHELLIHEM 3NEKTPUYECKOM MNone. 10
67 | MNongapHoe npeacraBneHne 06 atoMax 1 Monekynax BeLlecTsa. Bektop nonspusauun. 10
68 | lNoBepxHOCTHas NNOTHOCTb CBA3AHHbIX 3apsA0B. BEKTOp anekTpocTaTtnyeckon MHOYKLUN. 10
69 | OHeprus 3apsbKeHHOro NPOBOAHUKA. QHEPrust ANEKTpMYeckoro nons. MNNoTHOCTbL SHEePruun. 10
70 | KOHBEKLMOHHBIV TOK 1 TOK NpoBoAMMOCTU. Cuna 1 NIoTHOCTb ToKa. CBA3b NIIOTHOCTU TOKa 11
C NapamMeTpamMu NOTOKa 3apsXKEHHbIX YacTul,.
71 | 3akoHbl anekTpuyeckon Lenu. 3akoH Oma B anddepeHumnansHon opme. 11
72 | Knaccuyeckas anekTpoHHasi Teopus MeTarnsnoB: OCHOBHbIE MOMOXEHUS, SKCNepuMeHTanb- 11
Hble 060CHOBaHUS.
73 | BbiBog 3akoHa OmMa Ha OCHOBaHMM KITACCUYECKOWN 3NEKTPOHHON TEOPUN. 11
74 | PaboTta Bbixofa aneKTpoHOB 13 MeTanna. KoHTakTHast pasHOCTb MOTEHLMAIoB. 12
75 | TepmoanekTpnyectBo. AdekT MNenbThbe. 12
76 | MarHutHoe none — 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 LUMPKYNAUMM BEKTOPA HAaNPS»XKeHHOCTU MarHUTHOIO Non4. 13
81 PacyeT Hanps»keHHOCTU MarHUTHOro Nofns coneHonga u Topovaa. 13
82 | [ercTBme MarHMTHOro norsi Ha NPOBOAHUK ¢ TokoM. Cuna AMmnepa. 13
83 | KoHTYyp C TOKOM B MarHUTHOM norsie. 13
84 | MarHuTHbIN NoTOK. PaboTa No nepemeLleHnio MPOBOAHUKA C TOKOM B MarHUTHOM Morie. 13
85 | [lericTBME MAarHUTHOrO Nossi Ha 3apsbkeHHble YacTuubl. Cyuna JlopeHua. 13
86 | [IBmKeHue 3apsiKeHHbIX YacTuL B NonepeyHoM MarHUTHOM nore. 13
87 | [IBwKeHue 3apshKeHHbIX YacTuL, B NPOAOSNIBHOM MarHUTHOM nose. 13
88 | lNpuHUMN SENCTBUA LMKNOTPOHA. 13
89 | AeneHune anekTpomarHmTHon nHaykuum (OMW). OnbiTel Papages. Mpasuno JleHua. 3akoH 13
OMU.
90 | AsneHwne camounHgykummn. MHOYKTMBHOCTE. MHAYKTUBHOCTL coneHomaa. 13
91 | MarHUTHBLIN U MEeXaHWYECKNA MOMEHTbI SNIEKTPOHA Ha opbuTte. MMpoOMarHMTHOE OTHOLLEHME. 13
MoOMEHTbI aTOMOB.
92 | Bugbl MmarHeTUKOB: AnamMarHeTku, napamarHeTuUKu. 13
93 | PeppomarHeTukun. 'mcrepesuc. 13
94 | DHeprust MarHMTHOro Mons. 13
95 | lNepBoe nonoxeHne MakcBenna. Buxpesoe anekTpnyeckoe none. 14
96 | Btopoe nonoxeHne Makceenna. Tok cmeweHus. [onHbIn ToK. 14
97 | OneKkTpomarHuTHoe nore. 14
98 | OnekTpomarHuTHble konebaHusl. KonebaTtenbHbIn KOHTYP. 14
99 | OTkpbIThIN KONebaTenbHbIN KOHTYP. OBpa3oBaHMe 3NEeKTPOMarHMTHON BosHbl. CBOKMCTBA 14
3NEeKTPOMarHMTHOW BOSHbI.
100 | MNepeHoc aHeprum BonHon. Bektop YMoBa-MNonHTUHra. MHTEHCUBHOCTb U3NYyYeHus. 14
101 | Wkana aneKkTpomarHWTHbIX BOMH. CBeToBOE n3nyyeHne. Cnektp usnyvenuns. CnekrpanbHas 16
nunHns. CnekTpanbHbii npnbop.
102 | lNokasaTene npenomneHus sBewecTtsa. incnepcus. 15
103 | NMpoxoxaeHue ceTa Yepes BellecTBO. 3akoHbl byrepa n Panes. 15
104 | UHTepdepeHums ceeTa. MIHTepdepeHUMOHHasa KapTuHa. 15
105 | YcnoBusi MakcMmyma n MUHUMYMa UHTepdepeHLNOHHOM KapTuHbl. KorepeHTHble UCTOYHU- 15
kv cBeTa. OnTuyeckas pasHOCTb X0Aa.
106 | Crnocobbl NONy4EHUS KOrePEHTHbLIX MCTOYHMKOB B onTuke. OnbIT FOHra. 15,16
107 | HTepdepeHLmsa B TOHKUX NrieHKax. [1onockl paBHOro HaknoHa. 16
108 | HTepdepeHLmsa B TOHKUX NrieHKax. [1onockl paBHOW TOMLLMHBI. 16
109 | Konbua HbloToHa. 16
110 | MNMpumeHeHue nHtepdepeHuun. MutepdepomeTpsl. 16
111 | Oudppakumsa ceeta. MNpuHuun MNonreHca-dpeHens. 16
112 | 3oHbl ®peHensi, 06bsICHEHNE Ha UX OCHOBE ABNEHUS andpakumn. S3o0HHbIE NITACTUHKN. 16
113 | OudbpakLmoHHaga pelleTka: yCTPOUCTBO M NPUHLINN AEACTBUIS. 16
114 | OudpakumoHHas peLueTka Kak cnekTpanbHbin npubop. Aucnepcuns andpakunoHHon peLleT- 16
KW.
115 | EcTecTBeHHbIN U NONSPU30BaHHbLIN cBeT. Buabl nonapusauun. MNonapusatop 1 aHanusaTop. 16
3akoH Manto.
116 | Cnocobbl nonyyeHnst nonspmnsoBaHHOro ceeta. 3akoH bprocTepa. [iBonHOe nyyenpenom- 16
neHwne.
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117 | Tennosoe nsny4vyeHne. OCHOBHbIE XapaKTEePUCTUKN. 17
118 | A6contoTHO YepHoe Teno. 3akoH Kupxrodda. 17
119 | 3akoHbl n3nyyeHns abconoTHO YepHoro Tena. 17
120 | OnTnyeckas NMpoMeTpus. 17
121 | 3aTpyaHeHUs BOMHOBOW OMTUKU NPY OB bACHEHUN 3aKOHOB U3My4yeHUs abComnTHO YEPHOro 17
Tena. lmnotesa M.lMnaHka o hoToHaX.
122 | JHeprus, macca 1 MMnynsc poToHa. 17
123 | AsneHue dotoadppekTa. 3akoHbl CTonetosa. KpacHas rpaHuua goToaddekTa. 17
124 | YpaBHeHue OnHwWTenHa ans dotoadpekTa. 3agepxmBaroLias pasHOCTb NOTEHLMANOB. 17
125 | lNMpumeHeHue doToadpcpekTa. 17
126 | 3dpdekT KomnToHa. 17
127 | T'vnoTesa ge bponns. AnuHa BonHbl Ae bponns. 19
128 | OnbiTbl JeBnccoHa-xepmepa. 19
129 | BonHoBblE CBOMCTBA NMy4YKka MUKPOYacTuL,. 19
130 | BonHoBblE CBONCTBA OTAENBHOMO anekTpoHa. HeonpeaeneHHoCTb. 19
131 | CooTHoLLIEeHMEe HeonpeaeneHHocTeln ['enseHbepra. 19
132 | KopnycKynspHO-BONHOBOW Qyanunam. 19
133 | QkcnepuMeHTanbHbIe OCHOBLI TEOPUM CTPOEHMS aToMa. 18
134 | Mogenb atoma no TomcoHy. Mogenb atoma no Pesepdopay. 18
135 | OnbiTbl ®paHka 1 Nepua. 18
136 | 3aKOHOMEPHOCTM B ONTUYECKUX CrEKTpax atoMmoB. CnekTparnbHbie CEpUMN. 18
137 | Moctynatel Bopa. 18
138 | BbiBoa cepuranbHoOK bopMynbl 4ns atoMa Bogopoaa. 18
139 | CnekTparnbHble cepun atoma Bogopoaa. 18
140 | PasBuTtne Teopun bopa. KBaHTOBLIE YMCA 3NEKTPOHHbBIX COCTOAHWN. [MpuHumMn Maynu. 19
141 | PeHTtreHoBckoe nany4veHune. KoHcTaHTa akpaHMpoBaHusi. 3akoH Mosnu. 19
142 | JInHen4yatbl U CNSIOLHON CNEKTP PEHTIEHOBCKOro U3nyyYeHus. 19
143 | ATOMHOE AP0 U ero xapakrepucTukn. Msotonol. 21
144 | JedeKT macchl 1 aHeprns cBA3M atoOMHOro sapa. 21
145 | EctecTBeHHas pagMoaKkTMBHOCTb. 3aKOH pafMoakTMBHOMO pacnaga. 21
146 | CocTaB pagnoakTMBHOroO n3ny4veHus. Npasuna cMeLeHus. 21
147 | MeTtogpl pernctpaumm pagmoakTUBHOIO U3NyvYeHus. 21
148 | ApepHble peakumn. QHeprus peakumn. Peakuus geneHns Tshkenbix agep. 22
149 | MNpakTuyeckasa peanusaumnsa LENHON A4EPHON peakunn. AgepHbIn peakTop Ha MegeHHbIX 22
HENTPOHaX.
150 | Mpobnembl M NepCNeKTUBLI SAEPHON SHEPTETUKM. 22

10.2.2. BapuaHT TUNOBbIX 3a4aHui (3apay), paspaboTaHHbLIX B COOTBETCTBUM C YCTAHOBIIEHHbLIMU
aTanamu (pOpMUPOBaAHUS KOMMNETEHLUI

Ne

i YcnoBusa TMNoBbLIX 3aaau OTBet

1 Paaunyc-BeKTop 4acTuLbl MEHSIETCS CO BPEMEHEM M0 3aKOoHY T = Bt(l—at) , Toe \7: b— Zal_:;t M/c

b — NnocTosAAHHLIN BEKTOP, @ — NONOXUTENbHAsA NOCTOsIHHAsA. HalTu ckopocTb 1

— h 2
YCKOPEHWEe YacTuLbl Kak (DYHKLMIO BPEMEHN. a=-2ab, wc

2 | YpaBHeHue gBwxkeHne Tena maccon 100 kr nmeeT Bug x=7-5t+4t2. Hantu npo- 800 H
EKUMIO CUMbl, AENCTBYHOLLEN Ha TeNo.

3 | Wap paguycom R 1 mMaccoit m BpallaeTcs BOKPYr OCY CUMMETPUWU COrfacHo 26

2 3 = mR?, kr-m2
ypaBHeHuto @ =3+ 2t° + 0.5t°. Onpepenute MmomeHT cun ans t=3c. :
4 Mpwn nogBegeHMn K ABYM MONAM maearnbHoro ogHoatomHoro rasa 200 [k Ten- 49,3 x
notel ero Temneparypa yeBenuuunacb Ha 10K. Kakyto paboTty coseplumn npwu
3aTOM ras?
5 | Haitu umucno crteneHen ceoboabl MOMEKyn rasa, €Cnu U3BeCTHbl €ro MONSPHbIE . 2C,

Tennoemkoctn Cp 1 Cy. I

C,-C,

6 Wapuk maccon 0,4r u 3apsgom 0,5 mkKn nogselleH Ha HATU B OQHOPOAHOM 450
3ANEeKTPUYECKOM Nosie, CUMNOBbIE NMIMHUU KOTOPOro ropM3oHTanbHbl. Ha kakon yron
OT BEPTUKAIM OTKIIOHUTCS HUTb, €CININ HaNpPshKeHHOCTb nons 8 kB/m?

7 | TInocknin BO3AYLIHbIA KOHOEHCATOp C PacCTOsiHMEM MexXady nnacTuHamu 2 CMm, 60 kB/m
3apsbkeH Jo pasHocTu noteHuymanoe 3000 B. Mnowagb nnactuH 100 cm?. Kako-
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Ba 6yp,eT Hanpsa>XXeHHOCTb MnoJid KoHAeHcaTopa, €Crn, He OTKI4Yada UCTOYHUKa
HanpaXeHud, NnacTtuHbl pa3gByHYTb 40 PaCCTOAHNA 5 cm?

Jlamnoyka u peoctaT, COeAMHEHHble NocrefoBaTeNnbHO, MPUCOEAMHEHbI K UC-
TOYHUMKY TOKa. HanpsbkeHune Ha 3axkumax namnoydkm pasHo 40 B, conpoTuBneHune
peocTata paBHo 10 Om. BHelwHsaa uenb notpebnaeTt mowHocTe 120 BT. Hartu
CUIy TOKa B LIENW.

8A

Bo ckonbko pas 3apsig YacTuupl, ABwkKywenca co ckopoctbio 100 km/c B mar-
HUTHOM norne ¢ uHaykuuen 0,3 Tn no okpykHocTn paamyca 0,04 m, Gonblue 3a-
psga anekTpoHa? OHeprus YacTtuubl 12 kaB.

20

10

Katywka gnametpom 4 cM HaxoguTcs B NepeMeHHOM MarHWUTHOM More, CUIo-
Bble JIMHWM KOTOPOro napasefibHbl ocu KaTywku. [pyn M3MeHeHun UHOYyKumm
nons Ha 1 Tn B TeyeHue 6,28 c B kaTywke Bo3Hukna SOC 2B. Ckonbko BUTKOB
NMeeT KaTtylwika?

10 000

11

UemMy paBeH yron nofHOro BHYTPEHHEro OTpaxeHus npy nageHun nyya Ha rpa-
HULY pasgena ABYX cpef, OTHOCUTENbHbIN NokasaTenb NperoMrieHnsa KOTOopbIX
paBeH 27?

300

12

Ha andpakumoHHyto pelleTky ¢ nepuogoM 12 MKM nagaeT MOHOXpoMaTuyecKas
BonHa. OnpeaenvTb ANWHY BOSHbI, €CNK Yron Mexay ONdPaKkUMOHHBIMU MakK-
CMMyMamW BTOPOro 1 TPETbero nopsaka paseH 3°.

628 HMm

13

Yron mexay rmaBHbIMU NIIOCKOCTAMU MOJisipU3aTopa W aHanusatopa COCTaBns-
eT 30°. OnpegenvTe 3MeHeHe MHTEHCMBHOCTU NPOLLEALLIEro Yepes HUX CBeTa,
€CNV Yron Mexay raBHbIMY MITOCKOCTAMM paBeH 45°,

15

14

KpacHas rpaHuua gnst pyougmesoro gpotoanemeHnta cootsetcteyet 800 HM. Ka-
Kyl0 pasHOCTb MOTEHLManoB Hago NPUMoXWTb K oTo3anemeHTy, 4YTobbl 3agep-
XaTb 3MEKTPOHbl, UCMNyCKaemble Mo AencTBMeM yrbTpaduoneToBbIX nyyen
AnvHon BonHbl 100 HM?

11B

15

Mpn nepexoge 9NeKkTpoOHOB B aToMax BOAOpoLa C YeTBEpPTOM CTauuoHapHOM
opbuTbl Ha BTOpYl M3ny4atoTcst POTOHbI ¢ 3Heprmen 0,04:10-1° Ik (3eneHas
NHWS BOJOPOAHOro crnekTpa). OnpeaenvTtb ANVHY BOJHLI 3TOW NIMHUN.

5105 m

10.3. MeToauueckue matepuanbl, onpegensiowme npoueaypbl OLeHUBAHUSA 3HAHUWA, YMeHUN, Bna-
AeHun (HaBbIKOB U (MNM) NPAKTUYECKOro onbiTa AeATEeNIbHOCTU), XapaKTepu3yroLwmx aTtanbl popmu-
poBaHUA KOMNeTeHL UM

10.3.1. YcnoBusa ponycka obyuvarowerocs K caaye 3k3ameHa (3a4veta) U NOpsAOK NUKBMAALMM aKa-
OEeMUYeCKOoN 3af0IMKEHHOCTHN

MonoxeHune o npoeefeHnn TekyLlero KOHTpona ycnesaeMocTu U npomemyTquon artTectauum O6y-
YaroLwnxcad

10.3.2. dopma npoBeaeHUs1 MPOMEXYTOYHOM aTTecTalumm No AUCLUUNINNHe

YCTHadA X NMMCbMeHHasnA KOMMNbOTEPHOE TECTUPOBaAHNE

10.3.3. OcobeHHOCTU NpoBeAeHUs IK3aMeHa (3a4yeTa)

B03MOXHOCTb NMOMb30BaTLCH CNPaBOYHBIMU Tabnmuamu, kanbKynsaTopoMm;
Bpemsi Ha NoAroToBKky oTBeTa 45 MUHYT.

nHaa*
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