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1. BBEOEHMUE K PABOYEN MPOrPAMME OAUCLUMMIUHbI

1.1. MecTo npenogaBaeMon QUCLUNIIMHBbI B CTPYKType obpa3oBaTeribHOM 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 M 3aKOHOB B SIBNEHUSAX NPUPOabI.
e OBnageTb MeTOOAMM peLleHUst KOHKPETHbIX (OM3NYecKnx 3agad.
[ )

Hay‘-IVITbCFI NMPUMEHATbL METOAbl MaTeMaTU4eCKoro aHann3a n MmoaenmpoBaHuA npun peleHnmn CbVISVI-
YeCKux 3aga-.

e OBnageTb MeTogamMu PUBNYECKUX U3MEPEHUN N 06paboTkn ux pesynbTaToB.

1.4. NMepeyeHb NNaHMpPyeMbIX pe3ynbTaTOB 06Yy4YeHUs NO AUCLMINIINHE, COOTHECEHHbIX C MIaHupye-
MbIMU pe3ynbTaTamMu OCBOeHUsi o6pasoBaTeNnibHOM NPOrpaMmbi

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

1,2
NnacTtn eCTteCTBE€HHOHaY4YHbIX AUCUUNIINH, TOTOBHOCTbLIO

BbISIBNSATb €CTECTBEHHOHAY4YHYI0 CYLLHOCTb NpoGneM, Bo3-
HUKaIOLLIMX B XOA4e NPodeCcCUoHansHON 0eATensLHOCTY;
NPUMEHATb ANA UX paspeLleHns OCHOBHbIE 3aKOHbI ecTe-
CTBO3HaHWA, MEeTOAbl MaTeMaTUYecKoro aHanmsa n Mmogae-
NMPOBaHUsA, TEOPETUYECKOrO M 3KCMEePUMEHTaNbHOro UC-
cnegoBaHus.

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

W BOIH, OMNTUKN, MOMNEKYNSAPHON PU3NKM N TEPMOAUHAMUKIN, SNEKTPUYECTBa U MarHeTuama, KBaHToBow hu-
3MKW, CTaTUCTUYECKON PU3UKN U TEPMOANHAMMKM;

2) meToabl NpoBeAEHNsT (PUINYECKMX U3MEPEHUIN U METOAbI 0O6PabOTKM NOMyYEHHbLIX PEe3ybTaToB.
YmeTb:

1) pewaTb TMMNOBbIE 3a4ayn, CBA3aHHbIE C OCHOBHbIMU pasgenamu U3vKn, UCMoNb3oBaTh husndeckme
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 METOAAMMU KOPPEKTHOW OLIEHKU NMOrPELLHOCTEN Npu
nposeaeHUn PU3NYECKOro IKCNepUMEHTA.

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

e Martematuka (OlK-2).

e  Xuwmns (OlK-2).

e  UnxeHepHas rpaduka (OlK-2).
e DOkonorus (OITK-2).

e MexaHuka (Ol1K-2)

2. COOEPXAHUE OAUCLUMNIINHDbI
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HanmeHoBaHue n cogepxaHue
yyebBHbIX Moaynen, Tem u hopm KOHTpons

O6bem (4achl)

O4HOEe
obyyeHune
OYHO-
3a04Hoe
3a04Hoe
obyyeHune

Y4yebHbIn moaynb 1. OCHOBHbIE 3aKOHbI MEeXaHUKMU.

Tema 1. Knunemartuka.

OTHoOCHTENBbHOCTL ABWXKeHUs. CucteMa otcyeTa. KuHemaTtuka matepuanbHoOn ToY-
ku. MepemelleHne, CKOPOCTb M yckopeHue. BpallatenbHoe ABWXeHue TBepAoro Te-
na. YrnoBble BEMYUHBI.

Tema 2. JuHaMmunka matepuanbHOM TOYKM.

25 | |

3akoHbl HbloToHa. 3akoH coxpaHeHust umnynbca. Pabota m mowHocTb. PaboTta
ynpyron cunbl. KnHetunyeckas u noteHumanbHas sHeprusi. MNonHas aHeprus. 3akoH
COXpaHeHus1 aHeprun. Yaap Ten. 3akoH BCEMUPHOro TAroteHusi. Kocmuyeckue cko-
pocTu.

Tema 3. JuHamuka BpalwaTesnibHOro ABMXeHNA TBepaoro Tena.

17 | |

MoMEHT cunbl U1 MOMEHT MHEepLUnn. OcCHOBHOWN 3aKOH OWHaAMUKK BpallaTesibHOro
aswxkeHus. KnHetunyeckas QHEPIrn4a BpallaroLlleroca Tena. MomeHT nMvnynbca.

Tekywmn koHTponb 1. PacyeTHo-rpachmyeckas pabora 1.

Tekywmn koHTponb 1. 3awwuTa JIP.

Y4yebHbI Mmoaynb 2. Koneb6aHusi n BOMHbI.

Tema 4. NapmoHnyeckme konebaHus.

15 | |

KuHemaTuka rapmoHmnyeckux konebaHun. CrioxeHne ogvMHaKoBO HamnpaBfiEHHbLIX U
B3aMMHO MepneHauKynspHbix korebaHun. MNMpeBpalleHne aHeprum npu konebaHusix.
MaaTHukn.

Tema 5. 3aTyxatlime v BbIHYXAEHHbIE KOoneGaHus.

IOunddepeHumnanbHoe ypaBHEHNE 3aTyxatoLlmx konebaHuin. Oowmn sBug
3aTyxawwmx kornebaHun. BolHyxaeHHble konebaHusa. Pe3oHaHc.

Tema 6. BonHbl.

15 | |

YpaBHeHWe BOSHbI. [1NTMHa BOMHbLI M CKOPOCTb pacnpocTpaHeHus. MNMoHsTue ob uH-
TepcepeHLUUn BOSTH.

Tekywmn koHTponb 2. 3awura JIP.

Y4yebHbI moaynb 3. MonekynspHasa ¢m3nka u TepMmognHaMMKa.

Tema 7. MonekynsipHasi uamka.

19 | |

YpaBHeHMe COCTOSHUA naeanbHoro rasa. AbconoTHas Temnepartypa. OcHoBHOe
ypaBHeHue MKT. Cratuctuuyeckue pacnpegenenuns bonbumaHa n Makcsenna.
YpaBHeHue BaH-aep-Baanbca. I3oTepMbl peanbHbix ra3oB. Kputuyeckoe coctos-
HUe, KpUTU4eckas Temnepartypa, CXUKeHne rasoB. FBneHus nepeHoca — Tennonpo-
BOAHOCTb, AU dY3usd, BA3KOCTb.

Tema 8. TepmogmHamuka.

18 | |

lMepBoe Havyana TepmoanHammkun. TennoeMkocTu rasos. Linknudeckue npouec-
cbl. Tennosasa MalumHa, KoadpunumneHT nonesHoro aencreus. Limkn KapHo. BTtopoe
Ha4ano TepMoanuHaMnkn, obpaTumble U HeobpaTUMbIE NPOLIECCHI. DHTpONUS, ee
cTaTucTuyeckun cmbicn. ®asosble Nepexoabl.

Texkywmn koHTpons 3. PacueTtHo-rpacmyeckas paborta 2.

Tekywmn kontponb 3. 3awura J1P.

Tekywmn koHTponb 3. KoHTponbHasa paboTta 1.

I'Ipome)KyTquaﬂ aTtTecTtaums no gucumnnuHe. 3aver.

I'Ipome)KyTqua;l aTtTrecTtayms no gucumnimHe. dK3aMeH.

YyebHbI Moaynb 4. dneKTpocTaTuKa.

Tema 9. Jnektpuyeckoe none.

OnekTpuyeckoe none. HanpsxxeHHOCTb 1 NOTeHUWan nons, CBA3b MeXAy HUMMN.
Teopema Maycca. HanpsykeHHOCTb M NoTeHUMan 3apsiKeHHon cdepbl 1 NNIOCKOCTH.

Tema 10. IMpoBOAHNKN N OUINEKTPUKMN.

3J'IeKTpI/ILIeCKOG none B NpoBOAHUKE. EmkocCTb. KOH,EI,eHcaTOpr. 3HepFI/IF| ANeK-
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HanmeHoBaHue 1 cogepxaHue
y4ebHbIX MoAynen, Tem n popm KOHTPOns

Ob6beM (4achl)

O4YHOE
obyyeHune
OYHO-
3a04HOE
obvyeHne
3a04HOE
obyyeHune

TpU4ecKkoro nons. ,uI/ISJ'IeKTpI/IKI/I. CeFHeTOSJ'IeKTpI/IKI/I.

Tekywmn koHTponb 4. PacyeTHo-rpacmyeckas pabora 3.

Tekywmin koHTponsb 4. 3awura J1P.

Y4yeOHbIN MOoAyYINb 5. DNEeKTPUYECKUN TOK. DNEKTPOHHbIE ABNEHUS.

Tema 11. SNeKTPUYECKNI TOK.

3aKoHbl NOCTOSAHHOrO ToKa. MNMonHasa anekTpuyeckas uenb. MctouHmk Toka, SC.
MpeBpalLeHne aHeprum B Lenn. Knaccrnyeckas anekTpoHHas Teopusi NPOBOAMMOCTM.

Tema 12. QNeKTPOHHbIE SABMNEHNSI.

30HHas Teopus nposogumocTu. CTPyKTypa 30H AUINEKTPUKOB U MPOBOAHUKOB.
MonynpoBogHukn. [IoHOpHbIE N akLenTopHble Nnpumecu. [MonynpoBOAHMKOBbLIE NpK-
Bopbl. TepMOaNeKkTpoHHasa amuccud. TepmMmoanekTpudecknii acpdex.

Tekywmn koHTponb 5. 3awuTa J1P.

Y4yeOHbI MoAynb 6. dNeKTpoMarHeTu3m.

Tema 13. MarHuTHOE none.

CunoBoe AecTBre MarHUTHOrO Nonsi. [BkeHne 3apsikeHHbIX YacTuL B MarHuT-
Hom none. 3akoH buo-Casapa-Jlannaca. Teopema o unpkynaumn. None coneHouaa.
SABneHune anekTpomMarHMTHOM MHAYKUMK. [eHepaTopbl 3NEKTPUYECKOrO Toka. DHEPrust
MarHuTHoro nonsi. MarHetuku. ®eppomarHeTnam.

Tema 14. SnekTpomarHUTHblEe KonebaHusi 1 BOSHbI.

KonebaTenbHbin KOHTYp. [NpeBpalleHne sHeprm B KOHType. 3aTyxarowme u Bbi-
Hy>XeHHble konebaHus. YpaBHeHus Makceenna. QnekTrpoMarHuTHoe none. Onek-
TpOMarHUTHbIE BOMHbI. Pagnocessb.

Tekywmn koHTponb 6. PacueTHo-rpacmueckas pabora 4.

10

Tekywmn koHTponsb 6. 3awura J1P.

Tekywmn koHTponb 6. PacyeTHo-rpacmueckas pabora 1.

Tekywmn koHTponb 6. KoHTponbHasa paboTa 2.

MpomMexyTo4Has aTTecTauusa No AUCLUNIIMHE. DK3aMEH.

Y4yeBHbIN Moaynb 7. FleoMeTpuUyeckas U BONTHOBasA ONTUKA.

Tema 15. 3akoHbl reoMeTpu4ecKon ONTUKN.

3aKkoHbl OTpakeHus 1 npenomMmneHus ceeta. [Nokasatens npenomneHus. JInHabl. Mo-
CTpoeHue nsobpaxeHum B nuH3ax. Cucrema nuHs. ®opmyna HeloToHa.

Tema 16. BonHoBas onTuka.

OnekTpomarHuTHasa npupoga ceeta. CnekTpbl UCMYCKaHUS U NOTMOLLEHUS, CNeK-
TpanbHbI aHanua. MornoLeHre un paccesHue B Npo3payvHbIX cpeaax. ABneHne nH-
TepdepeHumn. OnbiT KOHra. Audpakuns ceeta. MpuHumn MNonreHca-dpeHens, ou-
dpakumnoHHas pelieTka. Nonapusauum ceeta.

Tekywmn koHTpons 7. 3awura J1P.

Yye6HbI Moaynb 8. KBaHTOBas onTuka.

Tema 17. TennoBoe nsnyyeHue.

MpuHUMNBI TEOPUM OTHOCUTENBHOCTU. 3aBUCUMOCTb Macchbl OT CKopocTU. CBSA3b
Macchbl 1 aHeprun. 3akoHbl n3ny4yeHnsi YepHoro Tena. NupomeTpel. CBeTOBbIE KBaH-
Thbl. ABneHne doToadpdekTta. Adpdekt KomntoHa.

Tema 18. Teopnsa OTHOCUTENBHOCTU.

MocTtynaTtbl Teopun oTHOoCUTENBHOCTU. ONTUK ABWMXYLLMXCA cpen. [Mpeobpasosa-
Hus JlopeHua. PenatuBuctckasg KuHemaTuka.

Tekywmn koHTponb 8. PacyeTHo-rpachmyeckas pabora 5.

Tekywmn koHTponb 8. KoHTponbHasa paboTa 3.

np0M9)KyTO‘-IHaﬂ aTtrecTaumsa no gucuunimnHe. 3ayer.

Y4yeOHbIn Moaynb 9. AToMHasa du3mka.

Tema 19. CTpoeHne atoma.

[ 22 | |
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HanmeHoBaHue 1 cogepxaHue
y4ebHbIX MoAynen, Tem n popm KOHTPOns

Ob6beM (4achl)

o4YyHoe
obyyeHune
O4YHO
3a04Hoe
obvyeHune
3a04Hoe

obyyeHune

OnbiTel Pesepdopaa. MNnaHetapHaa mogens atoma. octynatel bopa. CnekTp
Bogopoaa. [lonHas cuctema KBaHTOBbIX YMCEN 3MeKTpoHa B atome. CTpoeHne MHo-
roaneKkTpoHHbIX aTOMOB. [leprnognyeckasa cuctema anemeHToB MeHaeneesa.

Tema 20. OcHOBbI KBAHTOBOW TEOPUM.

BonHoBble cBoncTBa YacTuy. OCHOBHbIE MOHATUSA KBAHTOBOW MEXaHWUKU: ypaBHe-
Hue LWpeanHrepa, BonHoBas (yHKUUA. PeHTreHoBckue nyyn. 3akoH Mosnu. [Ou-
dpakunsi peHTreHOBCKUX Iyden. PeHTreHOCTPYKTYpHbIM aHanui3. MonekynsipHble
CMEeKTpbI.

Tekywmn koHTponb 9. 3awuTa J1P.

Tekywmn KkoHTposb 9. TecTupoBaHue.

Yye6HbIn moaynb 10. ®usuka sagpa.

Tema 21. CocTaBs agpa.

ATomHOE A0P0, HYKINOHBbI. Fl,u,epHue Cunbl, 3HEPIrnAa CBA3N Aapa. EctecTtBeHHas pa-
ANOaKTUBHOCTb, 3aKOH paaAn0aKTUBHOIoO pacnaja. Henctene paanoakTUBHbIX U3ny-
YeHun, MeToapl 3awmnTbl. MeTogbl pernctpaunn pagnoakTMBHbIX VI3J'Iy‘-IeHI/Il7I.

Tema 22. AgepHble peakumu.

ApnepHble peakunn. Peakums genenus, agepHbii peaktop. TepMosiaepHble peak-
UMK, YrnepogHbiin UmKn. dnemMeHTapHble YacTuubl N X Krnaccugukaums.

Tekywmn koHutponb 10. PacueTHo-rpacuyeckas padora 6.

Tekywmn koHTponb 10. 3awuTa JIP.

Tekywmn koHTposnb 10. KoHTponbHasa paboTa 4.

MpomMexyTo4yHasi aTTecTauusa No AUCLUNIIMHE. DK3aMeH.

36

BCErIoO:

540

3. TEMATUYECKWUU NNAH
3.1. llekunn

OuHoe obyyeHue OyHo-3a04HOE 0GyYeHne

3aouHoe obyyeHue

Homepa
n3yyaembix TEM

Homep ce-
MecTpa

Obbem
(yachbl)

Homep ce-
mecTpa

Obbem
(yachbl)

Homep ce-
mecTpa

Obbem
(yachbl)

1

2

WIWIWWWIWIWININININININ(FP|P|IP|IPP(PP

w

OI”|ROR DI POICIO(ARO|IOIO|IAININ|O|0

BCEIO:

106
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3.2. MpakTnyeckne 3aHATUA

OyHoe obyueHune O4HO-3304HOE 0BY- | 306 oByueHMe
Homepa uay- HaumeHoBaHue Y yeHmne Y

HaembIxX TEM n d)OpMa 3aHATUN Homep O6bem Howmep O6bem Homep Ob6bem

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

XpaHeHusi. Pabora. P3.
3 IOunHamuka BpalatensHoro Asu- 1 4
xennsa. P3.
4 MapmoHunyeckne konebaHus. P3. 1 4
5 3atyxatowme konebarusa. P3. 1 4
6 BonHbl. P3. 1 4
7 MonekynapHasa dwusmka. P3. 1 4
8 | Hayano TepmoguHamuku. P3. 1 4
9 OnekTtpudeckoe norne. P3. 2 8
10 EmkocTb. QHeprusi nons. P3. 2 8
11 3aKoHbl NOCTOAHHOTO ToKa. P3. 2 8
13 MarnuTtHoe 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. JlabopaTtopHble 3aHATUA

O4yHo-3a04HOE 00Y-

OuyHoe 06y4eHne 3ao4Hoe oby4eHne

Homepa unay- HanmeHoBaHue YyeHne
YaeMbIxX TeM na6opaTopr|x 3aHATUN Homep O6bem Howmep O6bem Homep O6bem
cemecTpa (yachbl) cemecTpa (yachbl) cemecTpa (yachbl)
M3yyeHre nageHus wapuka B
2 Yy il p 1 6

BA3KOMW XXUAKOCTU.

M3yyeHne 0CHOBHOIO 3aKoHa
3 OVHaMUKM BpallaTenbHOro Asu- 1 6
XKEHUSA.

MccnepnosaHue konebaHuin npy-
4 XXWHHOrO, MaTemMaTU4YecKoro unm 1 6
hr3nM4ecKoro MasTHUKa.

6 M3mepeHne onvHbl BOMHbI 1 1 6
CKOpPOCTW 3BYKa.
M3mepeHne monsipHow macchbl

7 Bo3ayxa. amepeHue koacpdu- 1 6

LUMEHTOB BA3KOCTU UK Tenso-
NpPOBOAHOCTU BO3AyXa.

MamepeHue oTHOLLEHMS Tenso-
8 €MKOCTeW Nnpu NOCTOAHHOM 00b- 1 6
eme 1 JaBneHuu.

9 WccnenoBaHue aneKTpUYeckoro 2 6
nons.
N3mepeHue eMKOCTU KOHAEeHca-

10 P A 2 6
Topa.
M3y4yeHune 3aKOHOB NMOCTOSIHHOIO

11 Y 2 6
TOKa.

12 M3yyeHne BakyymHOro avona. 2 6
WccnepoBaHue sSiIBNEHNA aMek-

13 A 2 6

TPOMAarHUTHOWM UHOYKLUMN.

MccnenosaHve HaMmarHM4MBaHus
13 Xernesa. ViamepeHne marHutHoro 2 4
nonsa 3emnu.
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O4yHo-3a04HOE 00Y-

OuHoe oby4eHune 3aoyHoe obyyeHne

Homepa nay- HanmeHoBaHue YyeHne
YaeMbIxX TeM na60paTopr|x 3aHATUN Homep O6bem Howmep O6bem Homep O6bem
cemecTpa (yachbl) cemecTpa (yachbl) cemecTpa (yachbl)
M3mepeHune anvHbl BOMHbI CBeTa
16 pewve A 3 6

C NomolLLbo Korew HboToHa.

N3mepeHue AnvHbI BOMHLI CBETa
16 C NoMOLLbI0 AN PaKLMOHHOW 3 6
peLueTKu.

W3mepeHue yaensHoro Bpatle- 3 6

16 HUS pacTBopa caxapa.

MamepeHnne koadduumeHTa no-
rrnoweHus sonbgpama. Name- 3 6
peHue curbl CBeTa C MOMOLLbIO
doToanoaa.

17

WccnepoBaHue cnekTpa Bogo-

3 6
poaa.
CraTnctuyeckas obpaboTka

22 A0EepHbIX U3MEPEHMI C MOMO- 3 6
LWbto pacnpeaeneHus MNyaccoHa.

19

BCEIO: 106

4. KYPCOBOE NMPOEKTUPOBAHUE

He npegycmoTpeHo.

5. TEKYLUMN KOHTPOJ1b YCNEBAEMOCTU OBYYAIOLLEIOCH

Homepa OuHoe oByueHune OuHo-3304HOE OBY- 3aouHoe obyueHune
yHGGHPIX dopma Y YeHve y
moayneu, no
KOTOPBIM KOHTPOJ:lFl Homep Kon-Bo Homep Kon-Bo Homep Kon-Bo
nposoanTcA 3HaHun cemecTpa cemecTtpa cemectpa
KOHTPOJ1b
1,3, 1 2
4.6, PacyeTHo-rpachuueckasn pabota 2 2
8,10 3 2
1,23, 1 3
45,6, 3awmTa nabopaTopHbix paboT 2 3
7,9 3 3
3
6
8 KoHTponbHas paboTa
10
9 TecTupoBaHue

6. CAMOCTOATEJIbHAA PABOTA OBYYAKLIEIOCA

O4yHo-3a04HOE 00Y-
Buapl caMocToATenbHO paboThbl 0byyato- Outoe 0byqerme yeHme 3ao4Hoe oby4eHue
erocs Homep Ob6bem Howmep O6bem Homep O6bem
cemecTpa (vacbl) cemecTpa (4acbl) cemecTpa (4acbl)
YcBO€eHMe TeopeTu4eckoro Matepuana 1 10
2 10
3 10
MoprotoBka k MpakTUYeCKUM 1 nabopaTopHbIM 1 10
3aHATUAM 2 12
3 10
BbinonHeHve PIP 1 16
2 20
3 16
BbInonHeHne KOHTPONbHbLIX paboT
MoaroToBka K 3a4eTam
MoproToBka K 3k3ameHam3 1 36
2 36
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Bugbl camocTositenbHom paboTbl oby4yato-

O4yHo-3a04HOE 00Y-

OuyHoe 06y4eHne 3ao4Hoe oby4eHne

YeHue
Lerocs Homep Ob6bem Howmep O6bem Homep O6bem
cemecTpa (yachbl) cemecTpa (yachbl) cemecTpa (yachbl)
3 36
114+
BCEIO: 108

7. OBPA3OBATEJIbHbIE TEXHOJIOINA

7.1. XapaKkTepucTuka BU4OB U UCMOSb3yeMbIX MHHOBAUMOHHbLIX hOPM Yy4eGHbIX 3aHATUIA

O6beMm 3aHaTUI
B MHHOBALMOHHbIX chopMax

HaumeHoBaHne (vacel)
BUAOB y4eOHbIX Mcnonb3ayemble MHHOBALIMOHHbIE (DOPMbI © © ©
3aHATUI o S . 82 g s
g £I0 7O
T T T T
33 | °3&| 89
] ® 0 ® o
Mpaktuyeckne | PelueHune 3agad B Manbix rpynnax, aHanms u obcyxaeHue 20
3aHATUA pe3ynbTaToB C MOMOLLIbIO Npenogasarens.
BCEIO: 20

7.2. Cncrema oueHnBaHusA ycneBaemMoCTu n LOOCTUXEeHUN o6yqarou.w|xc;| Ansa I'IpOMe)KyTO‘-IHOﬁ aTTe-
cTauuu

TpaguumoHHas | X ©annbHO-penTnHroBas

8. OBECMNEYEHUE ANCLUMIIUHDbI

8.1. YuebHasa nutepatypa
a) ocHoBHas y4ebHasi nutepaTypa

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

2. CuByxuH [.B. O6wwmin kypc pusuku. Tom Il. TepmogmHammka n monekynspHas guauka [OnekTpoH-
HbIN pecypc): y4ebHoe nocobue ansa By3os/ CuByxuH [1.B.— OnekTpoH. TekcToBble AaHHble.— M.:
OUBMATIINT, 2014.— 544 c.

Pexum goctyna: http://www.iprbookshop.ru/25014. - 3bC «IPRbooks».

0) pononHuTenbHasa yyebHas nutepartypa

3. AbpamoBsuy, A.A. dusuka. MexaHnka n monekynsipHas cpumsmka [TekcT]: YyebHo-meToamnyeckoe
nocobue k nabopatopHbiM pabotam Ne 1 —31,1—-32, 1-33,1-41, 1 - 42 ana 6akanaBpoB BCeX
dakynbTteToB / A.A. Abpamosuy, B.O. KabaHos, B.M. Makcumos, C.A. MNMopxeukun; -ClM6.:

Cre rtTyprt, 2014. — 33c.

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

4. KabaHos, B.O. ®usnka. MexaHuka n monekynspHas guauka [TekcT]: Y4ebHo-meToanyeckoe noco-
6ue k nabopaTtopHbim pabotam Ne 1 —51,1—-61,1—71, 1 — 72 gna 6akanaBpoB Bcex hakynbTeToB /
B.O. KabaHos, B.M. MakcumoB, M.H. MNongaHcknin, B.N. Nenman, C.A. MNMopxewkun; - CIM6.:

Cne IrTyprl, 2014.-40c.

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

5. Makcumos, B.M. ®usnka. SnektpomarHetusm [TekcT]: YuebHo-meToamdeckoe nocobue k nabopa-
TOopHbIM pabotam Ne 2 — 01, 2 — 11, 2 — 21 ana 6akanaBpoB Bcex akynbTeToB / B.M. Makcumos,
B.O. KabaHos, b./. Cnecusues, C.A. MNMopxeukun, A.J1. AwkanyHuH; nog pea. npod. .M. Banoega; -
Chne: Cre rtTypri, 2013. -36c.

Pexum goctyna:  http://www.nizrp.narod.ru/elektromagnetizm2013.htm. -3b BWT3.

6. KabaHog, B.O. ®usnka. OnekrpomarHetnam. [TekcTt]: YuebHo-meToguyeckoe nocobue k nabopa-
TOpHbIM pabotam Ne 2 — 51, 2 — 52, 2 — 53 ans 6akanaBpoBs Bcex dakynbtetoB. / B.O. KabaHos,
B.M. Makcumos, A.A. Abpamosuy; - CI16.: CMN6ITYPIT, 2015. -31c.

Pexum goctyna: http://www.nizrp.narod.ru/metod/kaffysik/14.pdf. - 3b BWTD3.
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8.2. NepeyeHb y4e6HO-MeTOANYECKOro o6ecnevyeHns ansa CaMOCTOATENIbHOM paboThbl 06yYaroLmX-
cs No AUCLUNIINHE

1. MakcumoB, B.M. ®usnka. MiHauBmayanbHble 3agaHns aAnsg camocTOATENbHOM paboThl CTYOEHTOB.
Y.1. MexaHuka. [TekcT]: YuebHo-MeTogmyeckoe nocodbume / B.M. Makcumos, M.H. MongaHckuia, C.A.,
Mopxeukun; - Cr6.: CMN6IrrTYPI, 2015. -44c.

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

2. Makcumos, B.M. ®dusuka. Y.2. KonebaHusa. MonekynsapHas cousuka: MHanBmuayanesHble 3agaHuns
ONsi pac4eTHbIX paboT cTyaeHToB. [TekcT]: YyebHo-MeToanyeckoe nocobume ans 6akanaBpoB BCEX
dakynbteToB / B.M. Makcumos, C.A. MNMopxeukun, O.10. [epkayesa, O.A. Cyxos; - CI16.:

Cnoe rTypert, 2013.- 35c.

Pexum goctyna: http://www.nizrp.narod.ru/metod/kaffysik/2.pdf. -3b BLUT3.

3. AwkanyHuH, AJ1. ®unsuka. Y.3. SnektpocTtaTuka. [MocToaHHbIN TOK: IHAuBMAYanbHble 3agaHna ang
pacyeTHbIX paboT cTyaeHToB. [TekcT]: YuebHo-meToamnyeckoe nocobue ansa cTyaeHToB Beex hakynb-
TtetoB / A.J1. AwkanyHuH, B.K. KosbipeB, B.M. Makcumos, T.C. Mapkosa, O.B. Axyw; - CI6.: CI16
FTYPI, 2014. -41 c.

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

4. Abpamosuny, A.A. AnekTpomarHeTnsm: MHansugyansHble 3agaHnsa 4ns pacyeTHon paboTel no du-

3uke. [TekcT]: YyebHo-meToamyeckoe nocobue. [Ana 6akanaBpoB Bcex akynbTeToB / A.A. AGpamo-
Bud, B.M. Makcumos, B.O. KabaHoB, C.A. lNopxeukun, A.A. AwkanyHuH. — CIM6.: CMerTyPri, 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 3agaHusa ons camocTto-
AaTenbHoW paboTbl ctygeHToB / AJl. AwkanyHuH, A.A. ABpamosud, B.M. Makcumos, M.H. lNonsk-
ckun, C.A. Mopxeukun. — Cl6.: Croe rtypr, 2015. -30c.

Pexum goctyna:  http://www.nizrp.narod.ru/metod/kaffysik/13.pdf. -Ob BLUTO3.

6. AwkanyHuH, A.J1. dusuka. Y.6. dusmka atoma n sgpa. IHguBmnayanbHble 3agaHus ans pacyeTHoON
paboTbl cTygeHToB.[TekcT]: YuebHo-meTogmyeckoe nocobue./ A.Jl. AwkanyHuH, B.M. Makcumos. —
Cre.: CrnerTyprl, 2015. -30 c.

Pexum goctyna: http://www.nizrp.narod.ru/metod/kaffysik/15.pdf . -Ob BLWTD3.

7. KabaHos, B.O. ®unsunka. OnemeHTbl TeOpumM norpeLlHocTen. [TekcT]: MeToanyeckme ykasaHus K na-
OopaTopHOMY NpPaKTUKYMy O11s1 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. MonekynsipHas dusuka [TekcT]: Y4ebHo-meToauveckoe nocobue k

nabopatopHbim pabotam Ne 1 — 11, 1 — 21, 1 — 22 ana 6akanaBpoB Bcex HanpasneHun / B.M. Mak-
cumvos, C.A. Mopxeukun, O.A Cyxoe, A.B. defopos; nog odw. peq. gou. B.M. Makcumosa, npod.

M.M. Banosa; - Cl6.: CI6 I'MyPI1, 2014.-32c.

Pexum goctyna:  http://www.nizrp.narod.ru/metod/kaffysik/6.pdf. -Ob BLUTO3.

9. NlenmaH, B.U. SnektpomarHeTnam [TekcT]: MeToamyeckne ykasaHus k nabopatopHbiM pabotam Ne
2-31,2-32,2—-41 pna Bcex cpakynbteToB / B.W. lenmaH, B.M. Makcumos, AJ1. AwkanyHuH, O.HO.
Oepkauesa; - Cl6.: CI6 'MYPIT, 2012. -39c.

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

10. Kosbipes, B.K. Ontuka [Tekct]: MeTtoguueckue ykasaHus k nabopaTtopHbiM pabotam Ne 3 —-11, 3
—12,3-21. / B.K. Kosbipes, B.M. Makcumos, C.A lNMopxeukun, A. B. ®enopos; nog obLien pea.
pou. B.M. MakcumoBa, npod. .M. Banoea; - Cl16.: CI6 'MYPI1, 2011. -35 c.

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

11. Abpamosud, A.A. dusnka. Ontuka [TekcT]: YuebHo-MeToamMYeckoe nocobue k nabopaTtopHbIM pa-
6otam Ne 3 — 31, 3 — 41 gns 6akanaBpoB Bcex akynbTeToB / A.A. AGpamoeuy, B.O. KabaHos, B.M.
MakcumoB, C.A. MNopxeuknn, A.B. ®epopos; nog obwern peg. gou.B.M. Makcumora, npod. AJL.
AwkanyHuHa; - CIM6.: CrelrTyPrl, 2013. -29c.

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

12. KabaHos, B.O. Ontuka[TekcT]: MeToanyeckne ykasaHus k nabopatopHbiM pabotam Ne 3 —51, 3
—-61,3-71 /B.O. KabaHos, B.W. JlenmaHn, B.M. Makcumos, .. Cnecusues, A. B. Pegopos ; -
Chne.: CrnerTypri, 2011. -38 c.

Pexum goctyna: http://www.nizrp.narod.ru/optica3-51-61-71.htm -3b BLUTO3.

13. KabaHos, B.O. ®dusuka. dunsumka agpa. [TekcT]: YyebHo-meToanyeckoe nocobue k nabopaTtopHom
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. ®dusunka. Ontuka n cnektpockonus. [Tekct]: YuyebHo-meTogudeckoe nocobue K na-
SopaTtopHbim pabotam Ne 1-U, 2-U / B.U. Nlenman, M.H. Monaxckun: - CM6.: CM6rTYPr, 2014. -20c.
Pexum goctyna: http://www.nizrp.narod.ru/metod/kaffysik/8.pdf. -Ob BLUTD3.
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15. AbpamoBuy, A.A. dusuka. SnektpomarHetuam. [TekcTt]: YuebHo-meToaudeckoe nocobue k nabo-
patopHon paboTte Ne 3-U, / A.A. AbpamoBu4, M.H. MonsiHckun: - CM6.: CM6ITYPI, 2014. -18c¢.
Pexum goctyna:  http://www.nizrp.narod.ru/metod/kaffysik/4.pdf. -Ob BLUT3.

16. MonsaHckmin, M.H. ®unsnka. FlOHMOMETPUYECKME N3MEPEHUS XapaKTEPUCTUK ONTUYECKOro CTekna.
[TekcT]: YuebHo-meTOamMueckoe nocobue k nadopartopHom pabote Ne 4-U, / A.A. ABpamosuy,
M.H. Monsanckui: - CIN6.: CMN6erTypPri, 2014. -19c.

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

17. AwkanyHuH, A.J1. dnsmka. Hactb 1. dusmyeckme oCHOBbI MeXaHUKU. PU3nyeckme OCHOBbI MOSEKY-
NAPHON PU3NKM 1 TepmoamHamuku. [TekcT]: Mporpamma, MeToanyeckue ykasaHusi U KOHTPOMbHbIE
3apaHusa. [na ctyaeHToB 3a04HON hopMbl 06yueHusa Bcex cneuunansHocten / AJl. AwkanyHuH, B.O.
KabaHos, C.A. MNMopxeukun: - CI6.: CN6IrTYPI, 2015. -48c.

Pexum goctyna: http://www.nizrp.narod.ru/metod/kaffysik/17.pdf. -3b BLUTO.

18. AwkanyHuH, A.J1. dusnka. Yactb 2. AnekTpoctaTuka. [OCTOAHHBIN TOK. NEeKTpOMarHeTu3m.
OnekTpomarHuTHble konebaHusa n BornHbl. [TekcT]: lNMporpamma, MeToanyeckue ykasaHusi U KOHTPOIb-
Hble 3agaHusA. [nsa cTyaeHToB 3a04HOM hopMbl 06yyYeHusa Bcex cneunansHocTern / AJl. AlKanyHuH,
B.O. KabaHos, C.A. MNopxeukunir: - ClN6.: CIMerTypri, 2015. -48c.

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

19. AwkanyHuH, A.J1. ®usnka. Yactb 3. Ontuka. KBaHTOBO-ONTUYECKME SABNEHNS. DNEMEHTbI aTOMHOWM
n apepHon pusnkun. [TekcT]: Nporpamma, MeTogMYECKNE YyKa3aHUS 1 KOHTPOIbHbIE 3aaaHuns. [Ans
CTYOEHTOB 3ao4HON hopmbl 00yueHus Bcex cneyunansHoctern / AJl. AwkanyHuH, B.O. KabaHos, C.A.
Mopxeukun: - Cr6.: Cr6rTYPrl, 2015. -38c¢.
Pexum goctyna: http://www.nizrp.narod.ru/metod/kaffysik/19.pdf -Ob BLUTO3.
8.3. NepeyeHb pecypcoB MHOPMaLMOHHO-TENIEKOMMYHMKaLMOHHOW ceTn "MHTepHeT", Heo6xoau-
MbIX 4151 OCBO€HUA AUCLUMIINHbI
1. OnekTpoHHbIN y4ebHuk pumaunkm PhysBook: http://physbook/ru
2. ®dusuka B aHnmaumax: http://physics.nad.ru
3. CnpaBoyHble n obpasoBaTenbHble MaTepuansl No dusuke: http:/sfiz.ru
8.4. NepeyeHb NH(POPMaALIMOHHBbIX TEXHOJNOMMN, UCMONb3yeMbIX NPU OCYLLIeCTBIEeHUM obpa3oBa-
TenbHOro npouecca no AUCLUUNIIMHE, BKIoYas nepevyeHb NporpaMmmMHOro obecnevyeHusi
1. Microsoft Windows 8.1
2. Microsoft Office Professional 2013
3. PTC Mathcad 15
8.5. OnucaHue matepuanbHO-TEXHUYECKOM Ga3bl, HeOOXoAMMOM ANs ocyLecTBNEeHUA obpa3oBa-
TenbHOro npouecca no AUCLMUNIINHE

1. AyauTtopus ¢ MynbTUMEONAHBIM KOMMNEKTOM 060pYyAOBaHMS.

2. CneuwnanuanpoBaHHasa nabopatopus Ans NpoBedeHus nabopaTopHOro NpakTMkKyMa no MexaHuke u
MornekynspHon usmke: 16 nabopaTopHbIX MAaKeTOB, U3 HNX 6 HOBbIX COBPEMEHHBIX, ocuunnorpad u
2 3BYKOBbIX reHepartopa.

3. CneuwnanuanpoBaHHasa nabopatopus Ansi NpoBedeHns nabopaTopHOro NpakTUkyMa no anekTpuye-
cTBY 1 marHeTnamy: 10 nabopaTopHbIX MaKeTOB.

4. CneunanunsupoBaHHas nabopaTtopus ang nposeaeHns nabopaTtopHOro nNpakTukyma no ontuke: 3
nongpuMmeTpa, MOHOXpomaTop, 12 nabopaTopHbIX MaKeTOB, UMMNYIbCHO-NEPEeCcYETHOE YCTPONCTBO, 2
roHMomeTpa, pepakToMeTp, MUKPOCKOM, ONTUYECKMIA NnpoMeTp, cnektpodoTomeTp CD-4.

5. Nabopatopus gna nposegeHus HAPC.

a) YcTaHoBKa AN1a U3y4yeHns nnaereHns u kpuctannmsauum HaHokpuctannoB CuCl B ctekne meto-
OOM 3KCUTOHHO TEPMUYECKOro aHanusa, CoOgepXut: MoHoxpomatop VLH-23, cuctemy aBTomatnye-
CKOTO HarpeBa-oxnaxaeHusi obpasua, ynpaensemMyo Komnbiotepom ¢ uHtepdericom NI DAQ, ®3Y.

0) YcTaHoBKa Ans uccrnefoBaHus cnekTpa nornoLeHns HaHo kpuctannos CuCl B ctekne u onpe-
aeneHns ux cpegHux pasmepoB. CogepxuT: cnektpodoTomeTp Specord M40, ynpasnsemsbin MNMK.

B) YcTaHOBKa AN U3YYEeHNs1 ONTUYECKNX XapakTepUCTUK CTEKNa Ha OCHOBE roHuomeTpa 5.

r) YcraHoBka ong usydeHus ocumnnorpada n pabotel ¢ HUM. Cogepxut: ocuunnorpad, reHepa-
TOp 3BYKOBOW YacToThl [3-35, cneumaneHbln reHepaTop 6-15.

6. JlabopaTopus cnekTpoCcKoNuK LIENHONO3bI:
a) cneKkTpanbHO-BblYUCNIUTENbHBIN KOMNIeke Ha ocHose MIP-24 1 a3oTHoro kpuocTtaTa;
6) ®ypbe-cnektpomeTp JFS-113;

B) MIK-cnekTpomeTp; r) cnektpodotomeTp M-40.
7. TabopaTtopus onTuyeckon cnekrpockonuu: a) cnekrpogotomeTp CO-8;
0) Pypbe -cnektpomeTp JFS-113.
8.6. UHble cBegeHuA n (Mnu) matepuansol
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KomnnekT nnakatoB no pas3nn4HbIM pa3genam d)I/I3I/IKI/I.

9. METOANYECKHUE YKA3SAHUA OANA OBYYAKOLWKUXCA NO

OCBOEHUIO ANCLUUIMIINHDBI

Buabl y4ebHbIX 3aHsi-

TUA N CaMOCTOATESb-

Hasa paboTa obyyato-
Lmxcs

OpraHuzauusi oesTenbHOCTM oby4vatoLLerocst

Jlekuunmn

MpopaboTka paboyen nporpamMmmel, yaensass ocoboe BHUMaHWE Lensam u 3agavam
CTPYKTYPE 1 COAEPKaHMIO OANCLMMINHbI.

KoHCneKT nekumi: KpaTko, CXeMaTU4yHo, nocnenoBaTenibHO UKCUPOBaTh OCHOB-
Hble MONIOXXEHUS, BbIBOALI M (DOPMYIMPOBKK; MOMeYaTb BaXKHbl€ MbICIN, BbIAENATb
KIntoYeBble CNoBa, TEPMUHbI.

lMpoBepka TEPMMHOB, MOHATUIA: OCYLLECTBNATE C MOMOLLBIO 3HLMKIONEAWN, Crno-
BapeW, CnpaBOYHMKOB C BbINUCbIBAHWEM TONIKOBaHUIM B TETpagpb.

PaboTta c TeopeTnyecknm matepuanom: HanT1 OTBET Ha BONPOCHI B peKOMeHay-
emou nutepaType. Ecnu camoctoaTensHO He yaaeTcs pa3obpartbcs B maTepuane,
HeobxoaMMo cchopmMynupoBaTh BONPOC M 3afaTh NpenogaBaTento Ha KOHCYNbTauum
W Ha NPaKTUYECKOM 3aHSATUN U Ap.

MpakTnyeckne 3a-
HATUS

Pa6oTa ¢ KOHCNEKTOM NEeKLUiA, MOAroTOBKa OTBETOB K KOHTPOJSbHLIM BOMpOCaM,
MPOCMOTP pekoMeHAyeMol NuTepaTypbl. Ha npakTnyeckmx 3aHATUSIX CTYAEHT yuuT-
CSl aHanM3npoBaTb KOHKPETHYIO CUTYaLUIO U MPUMEHSITE U3yYaeMble 3aKOoHbl (U3NKK
K peLLeHMIo NMpearioXkeHHbIX 3afay, NpaBuIlbHO 0POPMIISTE peLleHre, Nosb30BaTbCs
cnpaBoYHbIMK MaTepuanamm.

JlabopaTopHbie
3aHATMSA

Ha nabopaTopHOM 3aHATUM CTYAEHT 3HaKOMUTCS C pearbHO MPOMCXOaALLMMN SIB-
NEHNSIMA U 3aKOHaMM, KOTOPbIM OHW MOAYUNHAKTCH; YYUTCS NPaBUIbHO NPOBOAMUTL
OCHOBHbIE U3MepeHUs, 3anucbiBaTbh U obpabaTbiBaTh NX pe3ynbTaThl; 3HAKOMUTCS C
OCHOBHbIMU Npubopamu. [Npu noarotoske k nabopatopHoun paboTe cneayet BHUMAa-
TENbHO NPOYUTATh B METOANYECKOM NOCOOMM TeOpeTNYECKOe BBEAEHNE NO TeMe
paboTbl, U YCBOUTb Kakue aBneHus usyvatotcs B paboTte, kakne BenmMInHbl UCNOSb-
3yI0TCA ANS MX ONUCaHUS U KakuM 3aKkOHaM OHU NMOAYMHSAIOTCA. 3aTem crnegyeT npo-
ynTaTb onMcaHue paboTbl U YCBOWTbL: Liefb paboTbl, CXEMY YCTaHOBKU, KaKue uame-
peHMs BLIMOMHATCA U ANS Yero, HasHavyeHne NpnbopoBs, NOArOTOBUTL NPOTOKOS
paboTbl. CTygeHT gonycKaeTcs K BbINONIHEHUIO paboThl TONBKO MOCre onpoca npe-
nogasarternem no cogepxaHuto pabotbl. locne BbINoNHeHWs paboTel cnegyeT npo-
M3BECTU BCE pacyeTbl, BKITOYasa pacyeT norpewHocTen. MNoctponTb Heobxoanmble
rpacpuku. na sawmtel nabopaTopHbix paboT cneayeT npopaboTaTh TeopeTUdeckoe
BBeZEHMe B TEMbI 3alluLLaeMbixX paboT, BKNoYas BbIBOAbl OCHOBHbIX )OpMYI, Npo-
aHanuaupoBaTb pe3ynbTaTbl paboTkl, NpopaboTaTb KOHTPOSbHLIE BOMPOCKH! U 3aja-
yu.

CamocTosaTenbHas
paboTta

CamocTodaTenebHas paboTta BknoyaeT: NpopaboTky nekuun n yuebHon nutepaTypbl,
NnoAroToBKY K MpakTU4eckumM 1 nabopaTopHbIM 3aHATUAM, ohopmneHne nabopartop-
HbIX paboT, BbinonHeHne PP, BbinonHeHne KOHTpOnbHOM paboTsl (3/0), NOArOTOBKY
K 3Kk3amMeHaMm u 3a4yeTam. [pn nogroToBke K 3Kk3aMeHy (3a4eTy) Heobxoammo npopa-
0oTaTb KOHCNEKTLI NTEKLUA 1 pEKOMEHAYEMYIO NUTepaTypy. Bbigenntb He coBcem
MOHSITHbIE BOMPOCHI 1 MOMYYMUTb MO HUM Pa3bsACHEHME Ha KOHCYNbTauuun.

10. OHA OLIEHOYHbIX CPEACTB

ANA NPOBEAEHUA NPOMEXYTOYHON ATTECTALMA

10.1. OnncaHmne nokasarenen u KpUTepueB OLIEHMBaHUS KOMMETEHLMIA Ha Pa3fIMYHbIX 3Tanax ux
chopmMupoBaHusi, onucaHue LKan oueHUBaHuA
10.1.1. Noka3aTenu oLeHUBaAHMUA KOMMNETEeHLMIA Ha 3Tanax ux ¢popmmpoBaHusi

Koo komneTteH- HanmeHoBaHue MpenctaesneHne
uun - OLEHOYHOro OLEHOYHOrO cpea-
lMokasaTenu oueHMBaHNS KOMNETEHLUN
(aTan ocBoeHus) cpeacTea cTBa B hoHAe
OrlK-2 (1,2) 1. Nanaraet 6a3oBble hn3nyeckne 3akoHbl, 1. YcTHoe cobe- | 1. [NepeyeHb Bo-
3HaeT OCHOBHble YN3NYECKNE BENTUYMHBI, cefoBaHue NPOCOB K 3K3aMEHY
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Kon komneTeH-
Lmu
(aTan ocBoeHus)

lMokasaTenun oueHMBaHMSA KOMMNETEHLNI

HanmeHoBaHue
OLIEHOYHOro
cpeacTea

MpenctaBneHne
OLIEHOYHOrO cpea-
cTBa B ooHAe

MeTOoAbl TEOPETUYECKNX U IKCNIEPUMEHTANb-
HbIX UCCreaoBaHuin B (hnsnke n nmeeT npea-
CTaBIeHNe 0 PU3NYECKUX SABITEHUSAX

2. [leMoHCTpMpyeT NpuMeHeHne 6a3oBbIX

2. MpakTnyeckoe
TMMNOBOE 3afaHne

(3avety) (150 BO-
NnpocoB)

2. MNpakTnyeckne
TMMNOBbIE 3a4aHuns

d)I/ISI/I'-IeCKI/IX 3aKOHOB K pelleHuto 3aaa4y
3. |/|CI'IOJ'Ib3yeT TeopeTnyeckme 3HaHun4 no

d)I/I3I/IKe Anda pelweHnda npakTn4ecknx 3agad

(75 3apav)

10.1.2. OnucaHue WKan v KpuTepueB oLeHNBaHUA CPOPMUPOBAHHOCTU KOMMNETEHLIMN

Kputepum oueHnBaHusa cchopMmpoBaHHOCTU KOMMNETEHLUN

OueHka no Tpagu-
LINOHHOW LLKane

Kputepum oLeHnBaHna chopMUPOBAHHOCTU KOMMETEHLMIA

YcTHoe cobecenoBaHmne

[NpakTuyeckoe 3agaHune

O6y4atoLmncs nokasbiBaeT BCECTOPOH-
Hee 1 rnybokoe 3HaHne OCHOBHbIX (bu-
314ECKUX 3aKOHOB, CBOOOHO
OPWEHTUPYETCS B OCHOBHbIX MOHATUSX,
TEPMUHAXxX 1 onpegeneHnsx Npyu oTBeTE;
YCBOMIT OCHOBHYIO 1 3HAKOM C AOMOSHW-
TEeNbHOW NUTEpPaTypoO; MOXeT 00bsC-

Obyuyatowumnca oeMoHCTpupyeT npaBusb-
HOe NMOHMMaHWe yCnoBug 3agayu, Bnage-
HMe HaBbIKaMKn ero aHanunsa, Beibopa Hyx-
HbIX 3aKOHOB U (hOpMyn ANs ee peLUeHus,
3HaHMe pasMepHOCTEN PU3NYECKNX BENU-
YMH. YMEET NpUMEHATb MaTeMaTU4eCcKui
annapar Ansi peanusauum nraHa peLleHnst

OTNMHHO HUTb B3aMMOCBSI3b OCHOBHbIX on3nye- 3a4a4um 1, ecrnv 3T0 HEOOX0AMMO, MOXET
CKNX 3aKOHOB U UX 3Ha4YeHune Ans no- npeacTaBuTb ero rpaduyeckn. Monyyun
cnegyolen npogeccnoHanbHom aes- npaBuUIbHbIA OTBET U MOXET €ro HTep-
TENbHOCTU; NPOSIBISIET TBOPYECKME CMO- | MPeTUpoBaTb.

COBHOCTN 1 LUMPOKYIO 3pYAMLMIO B UC-

nosnb3oBaHuM y4ebHOro matepuana.

B MCNONIb30BaHUM y4ebHOro matepuvana.

O6y4arowmmncsa nokasbiBaeT 4OCTaTOu- Ob6yvarwuncs 0eMoHCTpMpYeT LOoCTaTou-
HbIN YPOBEHb 3HAHUN OCHOBHbIX hu3n- HOe NOHUMaHue ycrnoBuga 3agadn, Bnage-

YeCKMX 3aKOHOB, OPUEHTMPYETCH B OC- HMe HaBbIKaMK ero aHanunsa, Beibopa Hyx-
HOBHbIX MOHSATUSIX U ONPEAENEHNSX; HbIX 3aKOHOB U (bopMyn ANs ee peLUeHus,
YCBOMIT OCHOBHYIO NuTepartypy; gonyc- 3HaHWe pasMepHOCTEN PU3NYECKUX BEMNK-

XOpOLUO KaeT He3HauuTerbHble NOrpeLwHoOCTH Npu | YvH. [JonyckaeT He3HauuTernbHble norpeLu-
OoTBETax Ha BOMPOCHI 3K3aMEHALMOHHOIO | HOCTU MPU NPUMEHEHMN MaTEMaTUYECKOrO
OuneTta n goONoNHUTENbHbIE BONPOCHI annaparta gns peanusauuv nraHa peLue-
npenogasaTtensi. HWsa 3agauun. Monyymn npaBuNbHbLIA OTBET,

HO MCNbITbIBAET 3aTPYyAHEHUS C €0 UH-
TeprnpeTaumnen.
OOyyvatoLmincst nokasbiBaeT 3HaAHUS O6yyvatoLwuincs BHUKaET B CMbICIT YCIOBUS
y4yebHOro matepmana B MUHUMarbHOM 3agayu, NOHUMAET NNaH ee peLleHnst, oa-
obbeme; MoxeT chopMynupoBaTb hu- HaKo, He MOXeT B MOSIHON Mepe C NOMO-
3U4ecKkne 3aKOHbl, MOHATUS 1 onpedene- | Wbl MaTeEMaTMYECKOro annaparta peanu-
HWs1, HO NMPK 3TOM, Aonyckas bornbLioe 30BaTb €e pelleHne. 3HaeT pa3aMepHOCTH
Y[OBNETBOPUTENLHO | KONMYECTBO HEMPUHLMAMANbHbLIX OLIN- PU3NYECKNX BEMNNYNH, MOXET caenatb pu-
DOK; 3HaKOM C OCHOBHOW NUTEPaTypoN; CYHOK WIM CXEMY, MOSICHSIIOLLYIO peLleHne
[OMyCcKaeT CyLLeCTBEHHbIE OLIMOKN B 3agaun.
oTBETe Ha 3K3aMeHe, HO MOXeT yCcTpa-
HWUTb UX NOA PYKOBOACTBOM Npenogasa-
Tens.
Ob6yyatowmnca He nmeeTt goctatouHoro | OByvaloLWMica He MOXeT nNpoaHanuanpo-
YPOBHS 3HAHUS1 AUCLIMNIINHBL, HE MOXET | BaTb YCNOBWE 3aa4yu, HAMETUTb NnaH ee
cchopmynupoBaTb OCHOBHbIE hnsunye- peLleHusi, BbIOpaTb N3NYECKME 3aKOHBI U
CKUWe 3aKOHbI; NMITIOX0 OPUEHTUPYETCS B MroXo OpueHTUpyeTcsi B OU3NYECKNX Be-
HEeYyO0BMeTBO- OCHOBHbIX MOHATUSAX N ONPeAEneHusix; NMYnHax, He BrageeT MateMaTuyecKum
pUTEnbHO MoXo 3HaKOM C OCHOBHOW nuTepaTtypon; | annapartoM. [peactaBneHme vyxon pabo-

AonyckaeT npun otBeTe Ha 3K3aMeHe Cy-
LLIECTBEHHbIE OLLIMOKN N HE MOXET
YCTPaHUTb UX Oaxe nog pykoBOACTBOM

npenogaBartens.

Tbl, OTKa3 OT BbINOJIHEHUA 3a4aHUA
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[MonbITka cnucbiBaHWs, UCMOMb30BaHUA
HepaspeLleHHbIX TEXHUYECKNX
YCTPOWCTB MY Nofb30BaHNe nogckas-
KOW Opyroro Yenoseka.

3a4yTteHo O6y4arowmmncs nokasbiBaeT BCECTOPOHHEE U IMyDbOKOe 3HaHNE OCHOBHbLIX OU3NYECKMX
3aKOHOB, CBOOOAHO OPUEHTUPYETCH B OCHOBHBIX MOHSATUSIX, TEPMUHAX U ONpeaeneHn-
S1X; YCBOWIT OCHOBHYIO U 3HAKOM C AOMONHUTENbHOW NUTEPATYPON; MOXET OOBACHUTL
B3aNMOCBSI3b OCHOBHbIX (PU3NYECKMX 3aKOHOB U UX 3HAYEHUE ANs NOCNeayoLen
npodeccroHanbHom AesTeNbHOCTU; NPOSIBNSET TBOPYECKUE CNOCOBHOCTA B UCMOSb-
30BaHUM y4yebHoro matepuana. ObyyatoLwmincs 4eEMOHCTPUPYET 4OCTATOYHOE NOHM-
MaHWe YCrnoBus 3agayu, BrageHne HaBblkaMy ero aHanusa, Bblbopa HyXXHbIX 3aKOHOB
1 cbopmyn AN ee pelleHns, 3HaHWe pasMepHOCTEN (PU3NYECKUX BENUYMH.

He 3auTeHo Ob6yyaowmnca He umeeT [OCTATOMHOINO YPOBHS 3HAHWSA AUCUUNIUHBI, HE MOXEeT
chopmMynupoBaTb OCHOBHblE (hN3NYECKME 3AKOHBI; MI1I0XO OPUEHTUPYETCSH B OCHOBHbIX
NOHATUAX M onpefeneHunsx; NoxXo 3HaKOM C OCHOBHOWM NnuTepaTypow; AonyckaeT npu
OTBeTe Ha 3a4eTe CyLLEeCTBEHHbIE OLIMOKM N HE MOXET YCTPaHUTb UX Aaxe nopg pyko-
BOACTBOM npenogasaTens. O6yyalowmincs He MOXeT MpoaHanuM3upoBaTb YCrioBue
3aayun, HaMeTUTb NnaH ee pelleHus, BblIbpaTb PU3NYECKME 3aKOHbI U MII0X0 OPUEH-
TMpyeTcs B (pM3nYecKnx BenuymMHax, He Bnageet MaTeMaTtU4yeckum annapaTom.

* CywyecmeeHHble owubKu — HedocmamoyHas aiybuHa u 0CO3HaHHOCMb omeema (Harpumep, cmyOeHm He cMoe npume-
HUMb MeopemuyecKue 3HaHusi Orisi 06bsCHeHUs siernieHul, Orisi yemaHo8neHUs1 MPUYUHHO-Ce0CmeeHHbIX cesi3el, CpasHEeHUsI U Krac-
cugbukayuu sieneHud u m.o.).

* HecyuwjecmeeHHble owubKu — HeroHoma omeema (Harnpumep, yryweHue us auda Kakoz2o-nubo HexapakmepHo20 ghakma,
O0ronHeHUs Npu onucaHuu npoyecca, s18MeHuUsi, 3akoHomepHocmel u m.d.); K HUM Moaym 6bimb OMHeCeHbl 02080PKU, OOMYU,eHHbIE
npu He8HUMamenbHoOCmu cmydeHma.

10.2. TunoBble KOHTPOJIbHbIE 3a4aHUA UM UHbIe MaTepuanbl, Heob6xoAMMble ANA OL,EeHKN 3HaHUN,
YMEeHUM1, HaBbLIKOB U (UNK) oNnbiTa AeATEeNbLHOCTU, XapaKkTepu3ayroLlue atanbl GPOpPMUPOBaAHUA KOMMe-
TeHUun

10.2.1. NepeyeHb BONpoOCOB K 3K3aMeHY (3a4yeTy), pa3paboTaHHbIA B COOTBETCTBMU C YCTaHOBIEH-
HbIMM 3TanamMmu hopMUPOBaAHMUA KOMNETEHLIMN

Ne Ne
n/n dopmynunpoBka BONPOCOB TeMbl
1 MpeameTt mexaHukn. MexaHunyeckoe aBwkeHue. Cnuctema otcyeta. MaTtepumanbHas Touka. 1
TpaekTopus, NyTb, NepemMeLLeHune.
2 | OcHoBHbIE MpaBuria onepauni ¢ BEKTOPaMU. 1
3 | CkopocTb, yckopeHue. [NyTb Kak MHTerpan ABKEHUS. 1
4 | OBmwxeHne maTepuanbHOM TOYKU MO OKPYXKHOCTU. YTNOBbIE U NMMHENHbIE XapaKTePUCTUKN, 1
CBSI3b MeXAY HUMU.
5 | MNep.bin 3akoH HbloToHa. WHepuunanebHble cuctembl oTcyeTa. Cuna, macca. 2
6 | Btopou 3akoH HbtoToHa. Mmnynsc cunbl. UMmnynbe Tena. 2
7 | TpeTtun 3akoH HbloToHa. M3onupoBaHHasa cucteMa MaTepuarbHbIX ToYeK. 3aKOoH CoXpaHe- 2
HUS MMNynbea.
8 | PeaktuBHoe gsvxeHue. ®opmyna Linonkosckoro (BbIBOA). 2
9 | MNpoekuusi BEKTOpa Ha HanpasneHve. PasnoxeHne BEKTOpa Ha COCTaBnsoLme. 2
10 | Pabota 1 MoLIHOCTb 2
11 | PaboTta nepemeHHoun cunbl. PaboTa ynpyron cunei. 2
12 | DHeprusa KMHeTUYEeCKas 1 NoTeHumanbHas. 3aKOH COXpPaHEHUS SHePrumn. 2
13 | Cunbl TAaroTeHus. lNMone cun. 3akoH BCEMUPHOrO TArOTEHUS. QHEPrus Tena B none TsSKecTu 2
3emnu.
14 | KoHcepBaTMBHOCTb cun TaroteHns. NoTeHumnansHoe none. 2
15 | KocMu4yeckue ckopocTu (BbIBOA). 2
16 | MoHATue abcontoTHO TBEepAoro Tena. [NocTynatensHoe v BpawatenbHoe ABMXeHne. LieHTp 3
Mmacc.
17 | BekTopHOe npov3BeaeHne BEKTOPOB. 3
18 | MomeHT cunbl. MoMeHT uHepuun. OCHOBHOE ypaBHEHWEe ANHAMWKM BpallaTenbHOro ABU- 3
XeHus.
19 | MOMEHT MHepuuKn TOHKOIO U TOJNICTOro Konbla (BbIBOA). 3
20 | MomeHT nHepummu amcka (BbiBog). 3
21 | MOMeHT nHepumm TOHKOro ctepxxHs. Teopema LtenHepa. 3
22 | MOMEHT nMmnynbca 1 3aKOH ero COXpaHeHus. 3
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23 | KuHeTnyeckas aHeprusi BpalleH1s U KayeHus. 3

24 | KonebaTtenbHoe aBmxeHne. OCHOBHbIE NMOHATUS. 4

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

26 | CKOpOCTb, YCKOPEHWE, HEPrUs rapMOHNYECKOro konebaTenbHOro ABMXKEHMS. 4

27 | MaTtematnyeckuin MasTHUK Kak rapMOHUYECKMIA OCLMNNATOP. 4

28 | dusnyeckmn MasTHUK Kak rapMoHudecknin ocuunnatop. NpuseaeHHas gnvHa. 4

29 | CeoboaHble 3aTyxawlme konebaHus, auddepeHunansHoe ypaBHEHNE 1 €ro peLleHmre. 5

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

31 | Yrnosas yacToTa 3aTyxatoLwmx konebaHun kak dyHKUMSA koadduumeHTa saTtyxaHus. Jlora- 5
pudMUYECKU OEKPEMEHT 3aTyxaHus, BpeMs penakcayuu.

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

33 | 3aBMCMMOCTb aMMnUTyabl BbIHY>KOEHHbIX KOlebaHui OT YacToThl BbIHYXAAOLLEN CUTbI. 5
PesoHaHc.

34 | BonHoBble npouecchl B ynpyron cpege. MNpogorbHble U nonepeydHble BOfHbI, OCHOBHasA 6
TEPMUHOIOrus.

35 | YpaBHeHME NNOCKOW BOSIHbI. 6

36 | Tennosoe apwxeHne Mosnekyn. lNapameTpbl COCTOAHUS CUCTEMBI. YpaBHEHME COCTOSHUS 7
ngeansHoOro rasa.

37 | OcHOBHOE ypaBHEHME MOMEKYNSIPHO-KMHETUYECKOM TeOpUN naearnbHoro rasa. [loctosiHHas 7
BonbumaHna.

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

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

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

41 | lNepBoe Ha4ano TepMmoanHamukn. PaboTa rasa. 8

42 | NpumeHeHne NepBOro Havyana K n3oxopuyeckomy um nsobapuyeckomy npoieccam. Pabota 8
rasa B 9TMX npoveccax.

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

44 | NpumeHeHne NepBOro Hayana K u3oTepmmdeckomy npoueccy. Pabota rasa npu nsotepmu- 8
YeCcKoM npouecce.

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

46 | PaBHoBecHoe cocTosiHMe cuctembl. KpyroBon npouecc. Tennosas mawwuHa u eé K. Beu- 8
HbI gBuratens nepeoro poga. ObpartmMmMble 1 HeobpaTMble NPOLLECCHI.

47 | Uukn KapHo un ero KI[. 8

48 | BeyHbIn gBuratenb BTOporo poga. Btopoe Hayano TepmMogMHaMukm. 8

49 | PeanbHble rasbl. YpaBHeHue BaH-gep-Baanbca. M3oTepmbl peanbHbix ra3oB. Kputnyeckas 8
TemnepaTtypa.

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

51 | DneKkTpuyecKkuii 3apsg U ero CBOMCTBa. 3aKOH KyJloHa. 9

52 | OnekTpuyeckoe norne. HanpshkeHHOCTb 3NeKTPUYECKOro Nos. 9

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

54 | DnekTpuyeckuin aunone. PacyeT Hanps»KeHHOCTU Nons AUMons. 9

55 | CunoBble NMHUK aneKkTpudeckoro nonsi. NoTok BekTopa HanpsKeHHOCTU Yepes NoBepx- 9
HOCTb.

56 | Teopema [Naycca-OcTporpagckoro. 9

57 | PacueT HanpskeHHOCTU 3MeKTPUYECKOro nosnst 6eCKOHEYHOM paBHOMEPHO 3apsKEHHOM 9
NNOCKOCTW; ABYX NapannesnbHblX MNI0CKOCTEN.

58 | PacueT HanpshkeHHOCTU 3MEeKTPUYECKOro nons 6€CKOHEUYHOM paBHOMEPHO 3apPsPKEHHOW 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 gopme.

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

62 | lNpoBOOHUKM B 3NEKTPUYECKOM MOre. 10

63 | OnNeKkTpoeMKOCTb MPOBOAHWUKOB. 10

64 | KonHgeHcatopbl. EMKOCTb NOCKOro KoHAeHcartopa. 10

65 | NprmeHeHne KOHAEHCATOPOB ANs M3MepeHusa manbix 3apsaoB. OnbiT MunnukeHa. 10

66 | ONeKkTpu4ecKkuii ANNOmnb BO BHELLUHEM 3NEKTPUYECKOM MNone. 10

67 | MNongapHoe npeacraBneHne 06 atoMax 1 Monekynax BeLlecTsa. Bektop nonspusauum. 10
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68 | lNoBepxHOCTHas NNOTHOCTb CBA3aHHbIX 3apsA0B. BEKTOp anekTpocTaTtnyeckon MHOYKLUN. 10
69 | OHeprus 3apsbKeHHOro NPOBOAHUKA. QHEPrust ANeKTpmMyeckoro nons. MNNoTHOCTbL aHepruun. 10
70 | KOHBEKLMOHHBIV TOK 1 TOK NpoBOAMMOCTU. Cuna 1 NIoTHOCTb Toka. CBA3b NMIOTHOCTU TOKa 11
C NapamMeTpamMu NOTOKa 3apsXKEHHbIX YacTul,.
71 | 3akoHbl anekTpuyeckon Lenu. 3akoH Oma B auddepeHumnansHon opme. 11
72 | Knaccuyeckas anekTpoHHasi Teopusa MeTarnsoB: OCHOBHbIE MOMOXEHUS, SKCNepuMeHTanb- 11
Hble 060CHOBaHUS.
73 | BbiBog 3akoHa Oma Ha OCHOBaHMM KITACCUYECKOWN 3NEKTPOHHOW TEOPUN. 11
74 | PaboTta Bbixofa aneKkTpoHOB 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 Nonsa coneHomnga u Topovaa. 13
82 | [ercTBume MarHMTHOro nossi Ha NPOBOAHUK ¢ TokoM. Cuna AMmnepa. 13
83 | KoHTYyp C TOKOM B MarHUTHOM norsie. 13
84 | MarHuTHbIN NoTOoK. PaboTa no nepemeLleHno MPOBOAHUKA C TOKOM B MarHUTHOM Morie. 13
85 | [lericTBME MAarHMTHOrO Noss Ha 3apsbkeHHble YacTuubl. Cyuna JlopeHua. 13
86 | [IBuKeHue 3apsKeHHbIX YacTuL B NonepeyHoM MarHUTHOM nore. 13
87 | [IBuwKeHue 3apshKeHHbIX YacTuL, B NPOAOSIbHOM MarHUTHOM nosne. 13
88 | lNpuHUMN SENCTBUA LMKNOTPOHA. 13
89 | AeneHune anektpomarHmTHon nHaykuum (OMW). OnbiTel Papages. Mpasuno JleHua. 3akoH 13
OMU.
90 | AsneHwne camouHgykumm. MHOYKTMBHOCTE. MHAYKTUBHOCTBL coneHomaa. 13
91 | MarHUTHBLIN U MEeXaHWYECKNA MOMEHTbI SNIEKTPOHA Ha opbuTe. MMpoMarHMTHOE OTHOLLEHME. 13
MoOMEHTbI aTOMOB.
92 | Bugbl MmarHeTUKOB: AnamMarHeTku, napamarHeTUKu. 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 | OnekTtpomarHuTHble 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. CBeTOoBOE M3nyyeHne. Cnektp usnyvenus. CnekrpanbHas 16
nunHns. CnekTpanbHbii npnbop.
102 | lNokasaTene npenomneHus sBewecTtsa. incnepcus. 15
103 | lNMpoxoxaeHne ceTa Yepes BellecTBO. 3akoHbl byrepa n Panes. 15
104 | UHTepdepeHums ceeTa. MIHTepdepeHUMOHHas KapTuHa. 15
105 | YcnoBusi MakcMmyma n MUHUMYMa UHTepdepPEeHLNOHHOM KapTuHbl. KorepeHTHble UCTOYHU- 15
kv cBeTa. OnTuyeckas pasHOCTb X0Aa.
106 | Cnocobbl NONy4EHUs KOrePEeHTHbLIX MCTOYHMKOB B onTuke. OnbIT FOHra. 15,16
107 | HTepdepeHLma 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 MX OCHOBE ABNEHUs andpakumn. 3o0HHbIE NITACTUHKN. 16
113 | OudbpakLmoHHaga pelleTka: yCTPOUCTBO M NPUHLIMN AEACTBUIS. 16
114 | OudpakumoHHas peLueTka Kak cnekTpanbHbin npubop. Aucnepcuns andpakumoHHon peLleT- 16
KW.
115 | EcTecTBeHHbIN U NONSPU30BaHHbLIN cBeT. Buabl nonapusauun. Nonapusatop 1 aHanusaTop. 16
3akoH Manto.
116 | Cnocobbl nonyyeHnst nonspmnsoBaHHOro ceeta. 3akoH bprocTepa. [iBonHOe nyyenpenom- 16
neHwne.
117 | Tennosoe nany4vyeHne. OCHOBHbIE XapaKTEePUCTUKN. 17
118 | A6contoTHO YepHoe Teno. 3akoH Knpxrodda. 17
119 | 3akoHbl n3nyyeHns abcontoTHO YepHoro Tena. 17
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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 rpaHuvua goToaddekTa. 17
124 | YpaBHeHue OnHwWTenHa ans dotoadpekTa. 3agepxmBaroLias pasHOCTb NOTEHLNANOB. 17
125 | lNMpumeHeHue doToadpcpekTa. 17
126 | 3dpdekT KomnToHa. 17
127 | T'vnoTesa ge bponns. AnvHa BonHbl ae bponns. 19
128 | OnbITbl JeBuccoHa-xepmepa. 19
129 | BonHoBble cBOWCTBA My4Yka MUKpOYacTUL,. 19
130 | BonHoBblE CBOMCTBA OTAENBHOMO anekTpoHa. HeonpeaeneHHoCTb. 19
131 | CooTHoLIEeHMEe HeonpeaeneHHocTeln ['enseHbepra. 19
132 | KopnycKynspHO-BONHOBOW gyannam. 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. CnekTparbHbie 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 3NEKTPOHHBIX 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 pagnoakTMBHOIO n3ny4veHus. Npasuna cMeLeHus. 21
147 | MeTtogpl pernctpaumm pagmoakTUBHOIO U3NyvYeHus. 21
148 | ApepHble peakumn. QHeprus peakumn. Peakuus geneHns Tskenbix aaep. 22
149 | MNpakTuyeckasa peanusaumnsa LENHON A4EPHON peakunn. AgepHbIn peakTop Ha MegeHHbIX 22
HENTPOHaX.
150 | Mpobnembl M NepPCNeKTUBLI SAEPHON SHEPTETUKM. 22

10.2.2. BapuaHT TUNOBbIX 3a4aHui (3apay), paspaboTaHHbLIX B COOTBETCTBUM C YCTAHOBIEHHbLIMU
aTanamu (pOpMUPOBaAHUSA KOMMNETEHLNN

Ne

n/n YcnoBust TMMOBBIX 3a4ad OtBeT

1 Paaunyc-BeKTop YacTuLbl MeHsieTcsi co BpemeHeM no 3akoHy I =bt(l—at),rae | v=p — 2aht m/c
b — NnocTosAAHHLIN BEKTOP, a — NONOXNUTENbHAsA NOCTOsIHHAsA. HalTu ckopocTb 1 a_ 2 6 /2
YCKOpEHMe 4YacTuLbl Kak YHKLMIO BPEMEHN. =—eab, mic

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

3 | Wap pagnycom R m macconm m BpaljaeTcs BOKPYr OCU CUMMETPUWN COrfacHO 26 R?

—mR*, kr-m2

ypaBHeHuo @ =3+ 2t? + 0.5t*. OnpepenuTte MoMeHT cun anst 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 umcno cteneHen ceoboabl MOMEKyn rasa, €Cnu U3BeCTHbI €ro MONSPHbIE . 2C,
Tennoemkoctn Cp 1 Cu. 1= C—

p—Cy

6 | Wapuk maccon 0,4r n 3apsgom 0,5 mkKn nogselleH Ha HUTW B OOAHOPOAHOM 450
3ANEeKTPUYECKOM Nosie, CUMNOBbIE NIMHUU KOTOPOro ropM3oHTanbHbl. Ha kakon yron
OT BEPTUKANIN OTKIIOHUTCS HWUTb, €CNY HanpshKeHHOCTb nonsi 8 kB/m?

7 | TInocknin BO3AYLIHbIA KOHOEHCATOP C PacCTOsiHMEM MexXAdy nnacTuHamu 2 Cwm, 60 kB/m
3apsbkeH Ao pasHocTu noteHumanoe 3000 B. Mnowaab nnactuH 100 cm?2. Kako-
Ba OydeT HanpsbkeHHOCTb MOMsl KOHOEHCAaTopa, eCnu, He OTKIYas MCTOYHUKA
HanpsHXeHUs, NNacTUHbI pasgBuHYTb 40 paccToaHus 5 cm?

8 | Jlamnovka n peoctaT, coefuHeHHble NocrnefoBaTesibHO, NPUCOEOUHEHbl K UC- 8A
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TOYHUKY TOKa. HanpspkeHme Ha 3axxMmax namnodku pasHo 40 B, conpoTtusneHne
peocTtaTta paBHO 10 Om. BHewHsis uenb noTpebnsieT mowHocts 120 BT. HanTtun
Cuny TOKa B LiENMW.

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

20

10

KaTtywka gnameTpom 4 cM Haxogoutcs B NEPEMEHHOM MarHWUTHOM Morfe, curo-
Bble NMHWM KOTOPOro napannefibHbl OCU KaTywku. [pu M3MeHeHUn MHOYKLUK
nons Ha 1 Tn B TeyeHue 6,28 c B kaTywke Bo3HMkna OC 2B. CKomnbKo BUTKOB
nMeeT KaTywka?

10 000

11

Yemy paBeH yromn nofHOro BHYTPEHHEro OTPaXKeHWUs Npu NageHun nyya Ha rpa-
HULY pasgena ABYX cpef, OTHOCUTENbHbIN NokasaTenb NperoMrieHUs KOTOopbIX
paBeH 27?

300

12

Ha andpakumoHHyto pelleTky ¢ nepuogoM 12 MKM nagaeT MOHOXpoMaTuyecKas
BonHa. OnpegenvTb ANWHY BOSHbI, €CNK Yron Mexay ANdPakUMOHHBIMU MakK-
CMMyMamW BTOPOro U TPETbEero nopsaka paseH 3°.

628 HMm

13

Yron Mexay rnaBHbIMK MIIOCKOCTAMU Monsipusatopa W aHanusaTtopa CocTaBns-
eT 30°. OnpegenvTe M3MeHeHWe UHTEHCMBHOCTU NPOLLIELLIEro Yepes HUX CBeTa,
€CINV Yron Mexay raBHbIMY MIIOCKOCTAMM paBeH 45°.

15

14

KpacHas rpaHuua gnst pyougmesoro gpotoanemeHnta cootsetcteyeT 800 HM. Ka-
Kyl0 pasHOCTb MOTEHLMAanoB Hago NPUMoXuTb K PoToanemeHTy, 4YTobbl 3agep-
XaTb 3MEeKTPOHbl, UCMNyCKaemble Mo AencTBMEM YrbTpadUoneToBbIX nyyen
AnvHon BonHbl 100 HM?

11B

15

Mpn nepexoge 9NeKTpoOHOB B aToMax BOAOpoAa C YeTBEpPTOM CTauuoHapHOM
opbUuTbl Ha BTOPYI M3ny4atoTcss POTOHbI ¢ aHeprmven 0,04:10-1° [k (3eneHas
NVHWSA BOJOpoAHoro cnekTpa). OnpegenvTts ANVHY BOJIHbI 3TOW NMHUN.

5105 m

10.3. MeToauyeckue matepuansl, onpeaensowue npoueaypbl OLeHUBaAHNUA 3HAaHUA, YMEHUN, BNna-
OeHun (HaBbIKOB U (UNM) NPAKTUYECKOro onbiTa AeATEeNIbHOCTU), XapaKTepu3yroLwmx atanbl Popmu-
poBaHMA KOMNEeTEeHLUN

10.3.1. YcnoBus ponycka obyuvarowerocs K caaye 3Kk3ameHa (3a4veta) U NOpsAoOK NUKBMAALMK aKa-
OEeMUYeCKON 3af0IMKEHHOCTHN

MonoxeHune o npoeefeHnn Tekylero KOHTpomna ycneBsaeMocCcTu U I'IpOMG)KyTO‘-IHOIZ artTectauum O6y-
YarLnxecs.

10.3.2. ®opma npoBeAeHNA NPOMEXYTOYHOM aTTecTauum No AUCLUUNNHE

yctHas | X MUCbMEHHas! KOMMbIOTEPHOE TECTUPOBaHMe

10.3.3. Ocob6eHHOCTU NpoBeAeHUs IK3aMeHa (3a4yeTa)

B03MOXHOCTb MOMb30BaTLCH CNPaBOYHBIMU Tabnmuamu, kanbKynsaTopoMm;
Bpemsi Ha noAroToBKky oTBeTa 45 MUHYT.
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