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1. BBEOEHMUE K PABOYEN MPOrPAMME OUCLUMMIIUHbI

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 gaucumnnuHbl
CdopmupoBaTb kKOMMeTeHUMn obyyatouleroca B obnactu MCnonb3oBaHMs 3aKOHOB (PU3MKM B Mpo-
deccrmoHanbHOM AeATeNbHOCTMU.
1.3. 3agaum gucumnnuHbl
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 Hayuntbcsi MpUMEHATb MeTodbl MaTeEMATUYECKOro aHanms3a U MogenvMpoBaHus Mpu peweHnn usun-
YecKkux 3agaud.
e OBnageTb MeTogaMM PUBNYECKUX U3MEPEHUN 1 06paboTkn ux pesynbTaToB.

1.4. MepeyeHb NNaHMpyeMbIX pe3ynbTaTOB 06Yy4YeHUs NO AUCLMINIIMHE, COOTHECEHHbIX C NIaHupye-
MbIMU pe3ynbTaTamu OCBOeHUsi o6pasoBaTeNnibHOM NPOrpaMmbi

Koa

OT1an hopmmpoBaHus
KOMMeTeHL MK dopmynupoBka KoMneTeHL MM

OK-7 - cnocobeH k camoopraH13aumn u camoobpasoBaHuio 1.2

MnaHupyemble pe3ynbTaTbl 06y4YeHnsA

3HaTb:

1) OCHOBHblE hU3nYecKkne BeENUYNHbI Y eAUHULIbI UX U3MEPEHUsI, OCHOBHbIE 3aKOHbI (ON3MKN

2) MmeToapbl NpoBeaeHNst PU3NYECKUX N3MEPEHUin U MeTodbl 06paboTKM NOMNYyYEeHHbIX pe3yrnbTaToB.

YmeTb:

1) pelwaTb TUMNOBbIE 3a4a4u, CBA3aHHblIE C OCHOBHLIMW pasgenamv u3nkK, UCNomnb3oBaTh usnyeckue
3aKOHbI NPV aHanM3e u peleHnn NpobnemM NpodeccMoHanbHOM AeATeNbHOCTY;
2) NpUMeHATb MeTodbl MaTEMaTMYECKOro aHannsa 1 MoAenMpoBaHus Npu pelleHny usnyecknx sagad.

BnapeTb:
1) HaBblkamy noncka METOOO0B peLUEHUs NpaKTUYeCcKux 3agad

1.5. AncumMnnuHbl (NPakTMKK) obpasoBaTenibHON NpPorpaMmmbl, B KOTOPbIX ObINIO HaYaTo popmMMpoBa-
HUe KOMNeTeHLUN, yKa3aHHbIX B n.1.4:
Oucumnnuna 6a3unpyeTtcsa Ha npeablaylwemM ypoBHe obpa3oBaHus.

2. COOEPXAHUE ANCUUMIIUHDI

O6beM (4achl)

HanmeHoBaHue 1 cogepxaHue
y4eBHbIX MOoAynen, Tem n popmM KOHTPOIS

O4HOE
0obyyeHune
OYHO-
3a04Hoe
3a04Hoe
obyyeHune

Y4ye6HbIn moAaynb 1. OCHOBHbIE 3aKOHbI MEeXaHUKMU.
Tema 1. KuHemartuka. 5 | |

OTHocuTenbHOCTb ABMXeHus. Cructema otcyeTa. KuHemartvka matepmanbHOW Tou-
ku. MNepemelleHne, CKOpOCTb M yckopeHue. BpaluaTtensHoe ABuKeHWe TBepAoro Te-
na. YrnoBble BEMNUYUHbI.

'—\
a
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Ob6bemM (4achl)

HaumeHoBaHuWe 1 cogepxaHue ° % 58 % g %
y4ebHbIX MoAynen, Tem n popm KOHTPOns g gz g 9 g @
°g|°sgd g@&
(] e (]
Tema 2. lnHamuka maTepuanbHON TOYKN. 16 15

3akoHbl HbloToHa. 3akoH coxpaHeHust umnynbca. Pabota n mowHocTb. Pabota
ynpyron cunbl. KnHetudeckas u noteHuuansHas sHeprus. MNonHasa sHeprus. 3akoH
COXpaHeHus aHeprun. Yaap Ten. 3akoH BCEMUPHOro TaroteHus. KocMmuyeckue cko-
pocTW.
Tema 3. InHaMuka BpaLlaTenbHOro ABMXEHUS TBEPAOro Tena. 13 | | 15
MOMEHT cunbl 1 MOMEHT MHepuun. OCHOBHON 3aKOH OUHAMWKU BpallaTeribHOro
ABwxeHns. KuHetudeckas sHeprusg Bpallarowerocs Tena. MomeHT umnynsca.

Tekywmmn koHTponb 1. PacyeTHo-rpachmyeckas pabora 1. 10

Tekywmn koHTponb 1. 3awwmra JIP. 1 1
Y4yebHbI moaynb 2. KonebaHus 1 BOMHbI.

Tema 4. FapMoHuyeckme konebaHus. 11 | | 15

KnHemaTuka rapmoHmnyeckux kornebaHun. CrioxeHne oguMHaKoBO HamnpaBfiEHHbLIX U
B3aMMHO MepneHauKynspHbix korebaHun. MNMpeBpalleHne aHeprum npu konebaHusix.
MaaTtHukn.

Tema 5. 3aTyxawoLLye 1 BbIHYXAEHHblE KonebaHus. 4 | | 15

OudpepeHuymnansHoe ypaBHeHMe 3aTyxaroLlumx konebaHuin. O6Lwmn sug
3aTyxawwmx konebaHun. BelHyxaeHHble konebaHusa. Pe3oHaHc.

Tema 6. BonHbl. 9 | | 14

YpaBHeHMe BOMHbI. [1nMHa BOMHbLI U CKOPOCTb pacnpocTpaHeHus. MoHsaTue o6 uH-
TepdepeHLUN BOSTH.

Tekywwmi KoHTpons 2. 3awwmra JP. 1] | 1
YyebHbIn Mmoaynb 3. MonekynsipHas ¢pusnka u TepmogmnHammKa.
Tema 7. MonekynsipHasi puamka. 14 | | 7

YpaBHeHue cOCTOosIHMA naeansHoro rasa. AbcontotHasa TemnepaTypa. OCHOBHOe
ypaBHeHue MKT. Cratuctunuyeckue pacnpegenenuns bonbumaHa n Makcsenna.
YpaBHeHue BaH-aep-Baanbca. MI3oTepMbl peanbHbix ra3oB. Kputuyeckoe coctos-
HUe, KpUTU4eckas Temnepartypa, CXuKeHne rasoB. FBneHus nepeHoca — Tennonpo-
BOOHOCTb, AN y3uns, BA3KOCTb.

Tema 8. TepmMoaAMHAMUKA. 13 | | 7

lMepBoe Havyana TepmoauHamMmuku. TennoemMkocTu ras3os. Linknnyeckue npoec-
cbl. Tennosas MalumHa, Ko duumneHT nonesHoro gencreus. Linkn KapHo. BTopoe
Hayano TepmMogMHaMuKku, obpaTmMble U HeobpaTUMble MPOLECChl. DHTPONKS, ee
cTaTucTmyecknii cmolcr. dasoBble nepexoapl.

Tekywmn koHTponb 3. PacyeTHo-rpachmyeckas pabora 2. 10

Tekywmn koHTponb 3. 3awwuTa J1P. 1 1
Tekywmn koHTponb 3. KoHTponbHas paboTa 1. 30
MpomexyToyHas aTTecTauus No AMCUMNINHe. JK3aMeH. 36 9
Y4yebHbI MoAaynb 4. dneKTpocTaTuKa.

Tema 9. JnekTpuyeckoe none. 15 ‘ | 18

OnekTpuyeckoe none. Hanps»keHHOCTb M NOTeHLMan Nons, CBA3b MeXAy HUMM.
Teopema Maycca. HanpspkeHHOCTb M NOTeHUMan 3apsikeHHON cdepbl U NIOCKOCTY.

Tema 10. [MpOBOAHNKM U OANINEKTPUKM. 13 ‘ | 15

QnekTpuyeckoe nose B NpoBodHUKe. EMkocTb. KoHaeHcaTopbl. QHeprus anek-
Tpu4yeckoro nons. AnanekTpukn. CerHeToanekTpuxki.

Tekywmn koHTposb 4. PacyeTHo-rpacpuyeckas paéora 3. 10

Tekywmin koHTpons 4. 3awura J1P. 1 1

Y4yeOHbI MOoAYINb 5. DNEeKTPUYECKUN TOK. ANEKTPOHHbIE ABNEHUS.
Tema 11. SNeKTPUYECKNI TOK. 13 ‘ | 15

3aKoHbl NOCTOAHHOrO ToKa. MNMonHasa anekTpuyeckas uenb. MctouHuk Toka, 9[0C.
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HanmeHoBaHue 1 cogepxaHue
y4ebHbIX MoAynen, Tem n popm KOHTPOns

Ob6bemM (4achl)

O4YHOE
obyyeHune

OYHO-
3a04Hoe

obvyeHune
3a04Hoe

obyyeHune

I'IpeBpau.l,eHme dHeprmn B Uenun. Knaccunueckas ANEKTPOHHAaA Teopunda NnpoBoaNMOCTW.

Tema 12. SNeKTPOHHbIE ABNEHNUS.

=
(63}

18

30HHas Teopus nposogumocTu. CTPyKTypa 30H AUINEKTPUKOB U MPOBOAHUKOB.
MonynpoBogHuku. [IOHOPHbIE 1 akuenTopHble Npumecu. MNonynpoBogHNKOBLIE MPU-
Oopbl. TEpMO3NEKTPOHHAA amuccus. TepmoanekTpudecknii acpdex.

Tekywmn koHTponb 5. 3awuTa J1P.

Y4yebHbI Moaynb 6. AneKTpoMarHeTusm.

Tema 13. MarHuTHOE none.

20

18

CunoBoe AecTB1Ee MarHUTHOrO Nonsi. [BkeHne 3apsikeHHbIX YacTuL B MarHuT-
Hom none. 3akoH buo-Casapa-Jlannaca. Teopema o uunpkynaumn. None coneHouaa.
ABneHne anekTpomMarHMTHOM MHAYKUMK. [eHepaTopbl 3NEKTPUYECKOrO ToKa. DHEPrust
MarHuTHoro nonsi. MarHetuku. ®eppomarHeTnam.

Tema 14. SnekTpomMarHUTHblE KonebaHust 1 BOSHbI.

| | 18

KonebaTenbHbin KOHTYp. [peBpalleHne sHeprum B KOHType. 3aTyxarowme 1 Bbl-
Hy>XeHHble konebaHus. YpaBHeHus Makceenna. QnekTpoMarHuTHoe none. Onek-
TPpOMarHUTHbIE BONHbI. Paanocesssb.

Tekywmn koHTposb 6. PacyeTHo-rpacuyeckas pabora 4.

10

Tekywmn koHTponsb 6. 3awura J1P.

Tekywmn koHTponb 6. KoHTponbHasa paboTa 2.

30

I'Ipome)KyTqua;l aTtTecTtayms no gucumnnumHe. dK3ameH.

36

Y4yebHbIN Moaynb 7. FeoMeTpuUyeckasa U BOJTHOBasA ONTUKA.

Tema 15. 3akoHbl reoMeTpu4eCcKon ONTUKN.

15

3aKoHbl OTpaXkeHus 1 npenomMmneHus ceeta. [NokasaTtens npenomnexus. JInHabl. Mo-
CTpoeHue nsobpaxeHun B NuH3ax. Cucrema nunHs. ®opmyna HeloToHa.

Tema 16. BonHoBas onTuka.

15

OnekTpomarHuTHasa npupoga ceeta. CnekTpbl UCMYCKaHUS U MOTMOLLEHUS, CNeK-
TpanbHbI aHanua. MornoleHre n paccesHue B Npo3payvHbIX cpeaax. ABneHne nH-
TepdepeHunn. OnbiT KOHra. Audpakuns ceeta. MpuHumn MNonreHca-dpeHens, ou-
dpakumnoHHas pelieTka. Nonapusauum ceeta.

Tekywmn koHTponsb 7. 3awura J1P.

Yye6HbI Moaynb 8. KBaHTOBas ontuka.

Tema 17. TennoBoe nsnyyeHue.

MpuHUMNBI TEOPUM OTHOCUTENBHOCTU. 3aBUCUMOCTb Macchbl OT CKOpocTU. CBSA3b
Macchbl 1 aHeprnn. 3akoHbl U3nyyeHnsi YepHoro Tena. NupomeTpbl. CBeTOBbIE KBaH-
Thbl. ABneHne dotoadpdekTta. Adpdekt KomntoHa.

Tema 18. Teopnsa OTHOCUTENBHOCTU.

| | 12

MocTtynaTtbl Teopun oTHoCcUTENBHOCTU. ONTUK ABWMXKYLLUMXCA cpen. [Mpeobpasosa-
Hus JlopeHua. PenatuBuctckag KuHemaTuka.

Tekywmn koHTposb 8. PacyeTHo-rpacpuyeckas paéora 5.

10

Y4yeOHbIn Moaynb 9. AToMHasa du3mka.

Tema 19. CTpoeHne atoma.

16

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

Tema 20. OcHOBbI KBAQHTOBOW TEOPUM.

| | 12

BonHoBbie cBoncTBa YacTuy. OCHOBHbIE MOHATUSA KBAHTOBOW MEXaHWUKU: ypaBHe-
Hue LWpeanHrepa, BonHoBas (yHKUMS. PeHTreHoBckue nyydn. 3akoH Mosnu. [Ou-
dpakumMsi pPEeHTreHOBCKUX Iyyen. PeHTreHOCTpYKTYpHbIM aHanui3. MonekynsipHble
CMEeKTpbI.

Tekywmn koHTponb 9. 3awuTa J1P.

Tekywmn KoHTposb 9. TecTupoBaHue.

1
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Ob6bemM (4achl)
HaumeHoBaHve u cogepxaHuve o S 58 S g8
y4ebHbIX Moaynen, TeM 1 PopM KOHTPOIA 29z 9 30
°og|°cgd ©&
] ® g ®o
Yye6HbI Moaynb 10. Pusuka agpa.
Tema 21. CocTas sigpa. 7 ] | 15
ATOMHOE PO, HYKIMOHbI. AaepHbIe Cunbl, 3Heprus cBs3u siapa. EctectBeHHas pa-
OMOaKTMBHOCTb, 3aKOH paamnoakTMBHOro pacnaga. [dencTBne paguoakTUBHbIX U3ITy-
YeHun, meTodbl 3aWwmThl. MeTodbl perMcTpauun pagmoakTUBHbIX U3NYyYEHW.
Tema 22. AaepHble peakLmu. 12 | | 15
ApnepHble peakunn. Peakums genenus, agepHbli peaktop. TepMosaepHble peak-
UMK, YrnepogHbin UMK, nemMeHTapHble YacTuubl U UX Knaccudukaums.
Tekywmn koHTponb 10. PacyeTHo-rpacumyeckas paéora 6. 10
Tekywun koHtponb 10. 3awumTa JIP. 1 1
Tekywmin koHTposnb 10. KoHTponbHasa paboTa 3. 30
MpomexyTo4yHas aTrecTauusa no AucumnnmHe. dK3aMeH. 36 9
BCEIO: | 432 432

3. TEMATUYECKWUI NMNAH

3.1. llekunn
Homepa OyHoe 06y4yeHne O4HO-3a04HOE 06Yy4YeHMEe 3ao4yHoe oby4eHune
N3y4aeMbIx TeM Howmep ce- O6bem Howmep ce- O6bem Howmep ce- O6bem
MecTpa (yachbl) mMecTpa (yachbl) mMecTpa (yachbl)
1 1 3 1 1
2 1 8 1 1
3 1 6 1 1
4 1 3 1 1
5 1 2 1 0
6 1 2 1 0
7 1 6 1 1
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 2 3 2
16 3 2 3 1
17 3 2 3 2
18 3 2 3 1
19 3 4 4 2
20 3 2 4 2
21 3 2 4 1
22 3 2 4 1
BCEIO: 88 24
3.2. MNpakTnyeckne 3aHATUA
o O4yHo-3a04HOE 00Y-
Homepa ay- HaumeHoBaHne YyHoe oby4yeHune YeHMe 3aoyHoe obyyeHne
HaeMbIX Tem n chopmMa 3aHATUN Homep O6bem Homep O6bem Homep O6bem
cemecTpa (yachbl) cemecTpa (yachbl) cemecTpa (yachbl)
16 BonHoBas onTtuka. P3. 3 6
TennoBoe nanyyeHve. KBaHTo-
17 Bas on¥vn<a. P3. 3 4
19 ATtomHas cusmka. P3. 3 4

POa 15.03.02 dusmka

CTtpaHuua 6 13 18



OuHoe oByueHune O4HO-3304HOE OBY- | ;106 oByueHHe
Homepa uay- HaumeHoBaHue Y yeHmne Y
HaembIxX TEM n d.')OpMa 3aHATUN Homep O6bem Howmep O6bem Homep Ob6bem
cemecTpa (yachbl) cemecTpa (yachbl) cemecTpa (yachbl)
20 dusuka sgpa. P3. 3 2
21 ApnepHble peakuun. P3. 3 2
BCEIO: 18

3.3. JllabopaTopHble 3aHATUA

OuHo-3a04HOe 00y-

OyHoe 06y4yeHne 3aoyHoe oby4eHne

Homepa nay- HanmeHoBaHune YeHne
Haemblx Tem nabopaTopHbIX 3aHATUI Homep Obbem Homep Obbem Homep O6bem
cemecTpa (vacbl) cemecTpa (4acbl) cemecTpa (4acbl)
M3yyeHre nageHus wapuka B
2 yuenne nan P 1 6 1 2
BSI3KOW XXMOKOCTW.
M3yyeHrne oCHOBHOroO 3akoHa
3 OVHaMWKK BpaLlaTenbHOro aBu- 1 6 1 3

XeHunA.

WccnepnoBaHue konebanuii npy-
4 XWHHOro, MaTemMaTU4eCcKoro unm 1 6 1 3
PU3MYEecKoro MasiTHUKa.

6 M3amepeHune OnvHbl BOMHbI U 1 6
CKOPOCTW 3BYKa.

M3amepeHne monspHon maccel

Bo3ayxa. MiamepeHue koadpdu-
LMEHTOB BA3KOCTW UMW Teno-

NPOBOAHOCTM BO34yXa.

MN3mepeHue OTHOLLIEHUS Tenso-
8 €MKOCTel Npu NoCTOSIHHOM 00b- 1 6
emMe 1 AaBneHuu.

Wceneposanne ANEeKTpu4eckoro

9 nonsi. 2 6

10 MamepeHne eMKoCTU KOHOEeHca- 2 6 > 3
Topa.

11 M3y4yeHne 3aKOHOB NMOCTOSIHHOIO 2 6 > 3
TOKa.

12 M3yyeHne BakyyMHoOro auoaa. 2 6
WccnepoBaHve aBRneHUs anek-

13 TPOMarHUTHOM MHAYKLUMMN. 2 6 2 2
WccnepoBaHve HamarHU4MBaHus

13 Xenesa. VlamepeHvne mMarHutHoro 2 4
nons 3emnu.
MamepeHune anvHbl BorHbI cBETA

16 C nomoLbHo korew HbtoToHa. 3 6 3 2
MamepeHue anvHbl BorHbI cBETA

16 C NOMOLLbIO AndPaKLMOHHOW 3 6 3 2
peLueTKu.
MamepeHue yaenbHoro Bpatle-

16 HWS pacTBopa caxapa. 3 6 3 2
M3mepeHue koadhduumneHTa no-
rnowieHus sonbgpama. Name-

17 peHve curbl CBeTa C MOMOLLIbIO 3 6 3 2
doToanoaa.

19 WccnenoBsaHue cnekTpa Boao- 3 6
poaa.
CraTnctuyeckas obpaboTka

22 A0EepHbIX U3MEPEHMUI C MOMO- 3 6
Wbto pacnpegenenus MNyaccoHa.

BCEIO: 106 24
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4. KYPCOBOE NPOEKTUPOBAHUE

He npenycmoTpeHo.

5. TEKYLWMN KOHTPOJ1b YCNEBAEMOCTU OBYYAIOLLEIOCH

Homepa OyHo-3a04HOE 00Y-
yeGHbIX dopma OuHoe obyueHue YeHME 3ao4yHoe oby4eHue
mMogayneu, no
KOTOPBIM KOHTDOJ:lﬂ Homep Kon-Bo Homep Kon-Bo Homep Kon-Bo
nposoauTcA 3HaHUK cemecTpa cemecTpa cemecTpa
KOHTPOMb
13, 1 2
4.6, PacueTHo-rpadmnyeckas pabota 2 2
8,10 3 2
1,2,3, 1 3 1 3
45,6, 3awwTa nabopaTtopHbIx paboT 2 3 2 3
7,9,10 3 3 3 3
3 1 1
6 KoHTponbHas paboTa 2 1
8 P P 3 1
10
9 TecTupoBaHue 3 1

6. CAMOCTOATEJIbHAA PABOTA OBYYAKLIEIOCA

OuHo-3a04HOe 00y-
Buabl CAMOCTOSITENbHOI paboThl oByuato- | O4Hoe obyderne yeHe 3aouHoe obyueHue
erocs Homep Obbem Homep Obbem Homep O6bem
cemecTpa (yachbl) cemecTpa (vachbl) cemecTpa (vachbl)
YcBOeHne TeopeTu4eckoro Matepuana 1 51
1 8
2 51
2 10 3 51
3 8
MoproToBka k NpakTU4eCcKUM 1 nabopaTopHbIM 1 8 1 40
3aHATUAM 2 10 2 40
3 8 3 40
BeinonHenvne PI'P 1 20
2 20
3 20
BbinonHeHWe KOHTPOIbHLIX paboT 1 30
2 30
3 30
MoprotoBka K ak3ameHam?® 1 36 1 9
2 36 2 9
3 36 3 9
112+
BCEIO: 108 363+27

7. OBPA3OBATEJIbHbIE TEXHOJIOINA
7.1. Xapaktep1McTuKa BUAOB U UCNONb3YyeMbIX UHHOBALMOHHLIX (POPM YyY4EOHbIX 3aHATUN
He npegycmoTpeHo.

7.2. Cucrtema oLeHMBaHUS YCNeBaeMOCTU U AOCTUKEHNN 00yYaroLWMXCA AN NPOMeXYTOYHOM aTTe-
cTauum

TpaauuuoHHasa | X 6annbHO-penTUHroBas
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8. OBECINEYEHUE ANCLUUMIUHDI

8.1. YuebHaa nuTtepartypa
a) ocHoBHas y4yebHasi nuTepartypa

1. CuyxuH [0.B. O0Owmn kypc uankn. Tom |. MexaHunka [DNeKTpOHHbIM pecypc]: y4ebHoe nocobue
ans By3oB/ CuByxuH [1.B.— 3nekTpoH. TekcToBble AaHHble.— M.: ®USMATIINT, 2014.— 560 c.
Pexum goctyna: http://www.iprbookshop.ru/25013. - 9bC «IPRbooks»

2. CuByxuH [.B. O6wun kypc counsnkn. Tom Il. TepmoanHamumka n monekynsipHas usmka [SnekTpoH-

HbI pecypc]: y4ebHoe nocobume ans By3os/ CuByxuH [1.B.— OneKkTpoH. TeKCToBbIE AaHHble.— M.:
OUBMATINT, 2014.— 544 c.

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

3. CuByxuH [1.B. O6wun kypc consnkn. Tom 3. AnekTpuiecTBo [SNEKTPOHHbIN pecypc]: ydebHoe noco-
6ve ons By3os/ CuByxuH [1.B.— OnekTpoH. TekcToBble AaHHble.— M.: ®DUSMATIINT, 2009.— 655 c.

Pexxum goctyna: http://www.iprbookshop.ru/12956. - 3b6C «IPRbooks»

4. CuyxuH [.B. O6wmn kypc dusukn. Tom 5. ATomHasa n saepHas dusmka [ONeKTpoHHbIA pecypc):
y4yebHoe nocobue ans sysos/ CuByxuH [1.B.— 3OneKkTpoH. TeKCTOBbIE AaHHbIE.—
M.:®U3MATJINT,2008. —783c.

Pexum goctyna: http://www.iprbookshop.ru/17373. - O3BC «IPRbooks»
6) gononHuTensHasa y4ebHas nuTepaTypa

5. CaBenbeB, WN.B. Kypc obLuen dpusukn. YyebHoe nocobue ans By3os. T.1-3 [TekcTt)/ L. B. Casenbes.
M., Actpensb, 2006-7.

6. 3ucman, ' A., Kypc obwei dumsukn. YdyebHoe nocobue gns By3o. T.1-3: [Tekct]/ . A. 3ucman,
O. M. Topgec.— CI16.: «JlaHb», 2006-7.

8.2. NepeyeHb yyebHO-MeTOANYECKOrO 06ecnevyeHUs ansa caMoCcToATeNIbHOM paboTbl 00yYaroLWmX-
csl No gUcCUUNnuHe

1. Makcumos, B.M. ®usuka. MHauBmayaneHble 3agaHnsa ANg CaMOCTOATENbHOM paboTbl CTYAEHTOB.
Y.1. MexaHuka. [TekcT]: YuebHo-meToamyeckoe nocobue / B.M. Makcumos, M.H. MonsHcknn, C.A.,
Mopxxeukun; - CI16.: CIMertTypPrl, 2015. -44c.

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

2. Makcumos, B.M. ®dusuka. Y.2. KonebaHusa. MonekynspHas dousnka: VMHanBmayanbHble 3agaHust
ONsi pac4yeTHbIX paboT cTyaeHToB. [TekcT]: Y4yebHo-MeToanyeckoe nocodbume ans 6akanaBpoB BCEX
dakynbteToB / B.M. Makcumos, C.A. MNMopxeukun, O.10. Oepkayesa, A.A. Cyxos; - CI16.:

Cne rTyperl, 2013.- 35c.

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

3. AwkanyHuH, AJ1. dusuka. Y.3. OnektpoctaTtuka. lNMocTosiHHbIV TOK: MHAMBMAYanbHble 3agaHns Ans
pacyeTHbIX paboT cTyaeHTOoB. [TekcT]: Y4yebHo-MeToandeckoe nocobue Ans CTyaAeHTOB BCeX hakyrib-
TetoB / AJ1. AwkanyHuH, B.K. Kosbipes, B.M. Makcumos, T.C. Mapkosa, O.B. Anyw; - CI16.: CI16
MYPN, 2014. -41 c.

Pexum goctyna: http://www.nizrp.narod.ru/metod/kaffysik/11.pdf. -3b BLUT3.

4. AbpamoBuy, A.A. dnekTpomarHeTuam: NHauBMayanbHble 3agaHus Anst pac4yeTHon paboTsl no u-

3uke. [TekcT]: YuyebHo-meToamyeckoe nocobue. [Ans 6akanaBpoB Bcex dakynbTeToB / A.A. Abpamo-
Bud, B.M. Makcumos, B.O. KabaHoB, C.A. MNopxeukuin, A.A. AwkanyHuH. — CIM6.: CMerTypPr, 2013. -
45 c.

Pexum goctyna: http://www.nizrp.narod.ru/metod/kaffysik/1.pdf. -Ob BLUTO3.

5. AwkanyHuH, AJl. ®usuka. Y.5. Ontuka. [TekcT]: MeToanyeckue ykazaHus u 3agaHns ans camocTo-
AaTenbHon paboTbl cTyaeHToB / AJ1. AwkanyHuH, A.A. ABpamosud, B.M. Makcumos, M.H. MNonsk-
ckun, C.A. Mopxeukun. — CM6.: Croe rTypP, 2015. -30c.

Pexum goctyna:  http://www.nizrp.narod.ru/metod/kaffysik/13.pdf. -Ob BLUTS3.

6. AwkanyHuH, A.J1. ®usuka. H.6. dusumka atoma n aapa. IuagusmnayanbHble 3agaHusa Ans pacyeTHon
paboTbl cTyaeHToB.[TekcT]: YuebHo-meToguyeckoe nocobue./ A.J1. AwkanyHuH, B.M. Makcumos. —
Cneo.: CnelrTypPI, 2015. -30 c.

Pexum goctyna:  http://www.nizrp.narod.ru/metod/kaffysik/15.pdf . -Ob BLUT3.

7. KabaHos, B.O. ®usumka. dnemeHTbl Teopun norpelHocTen. [TekcT]: MeToamyeckne ykasaHus K na-
BGopaTopHOMY NpaKTUKyMy AN CTyAeHToB Bcex Hanpaenenun / B.O. KabaHnos, B.M. Makcumos, C.A.
Mopxeukun. —CI16.: CMerTypPrl, 2015. -17c.

Pexum goctyna: http://www.nizrp.narod.ru/metod/kaffysik/9.pdf. -Ob BLUT3.

8. Makcumos, B.M. MexaHuka. MonekynsipHas cpusumka [TekcT]: YuebHo-meToanyeckoe nocobue k

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

M.M. Banoea; - CI6.: CI16 I'TYPTI1, 2014.-32c.
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Pexum goctyna:  http://www.nizrp.narod.ru/metod/kaffysik/6.pdf. -3 BLUT3.

9. Abpamosuy, A.A. dusuka. MexaHuka n monekynsipHas cpusumka [TekcT]: YyebHo-meToamnyeckoe
nocobue k nabopatopHbiM pabotam Ne 1 — 31,1 —-32, 1-33,1-41, 1 - 42 ana 6akanaBpoB BCeEX
dakynbTtetoB / A.A. Abpamosuy, B.O. KabaHos, B.M. Makcumos, C.A. MNMopxeukun; -ClM6.:

Cre rtTyprt, 2014. — 33c.

Pexum goctyna:  http://www.nizrp.narod.ru/metod/kaffysik/10.pdf. -3 BLUT3.

10. KabaHoB, B.O. ®usuka. MexaHuka n monekynspHasa duauka [TekcTt]: YuebHo-meToamyeckoe no-
cobue k nabopaTtopHbiM pabotam Ne 1 — 51,1 -61, 1 - 71, 1 — 72 gna 6akanaBpoB Bcex hakynbTe-
TtoB / B.O. KabaHoB, B.M. Makcumos, M.H. MNMonaHckuin, B.N. Nenman, C.A. Mopxeukui; - CI16.:
Crie rtTypri, 2014.-40c.

Pexum goctyna: http://www.nizrp.narod.ru/metod/kaffysik/5.pdf. -Ob BLUTO3.

11. MakcumoB, B.M. ®usuka. dnekrpomarHetnam [TekcT]: YuebHo-MeToamyeckoe nocobume k nabopa-
TOpHbIM paboTtam Ne 2 — 01, 2 — 11, 2 — 21 ansa 6akanaBpos Bcex pakynsTeToB / B.M. Makcumos,
B.O. KabaHosg, b./. Cnecusues, C.A. MNopxeukun, AJ1. AlikanyHuH; nog pea. npod. MN.M. Banoga; -
CNe6: Cre rTypri, 2013. -36c¢. http://www.nizrp.narod.ru/elektromagnetizm2013.htm. -Ob BLUTO.

12. JlerimaH, B.W. OnektpomarHeTnam [TekcT]: MeToanyeckue ykaszaHus K nabopaTtopHbiM paboTam
Ne 2 — 31, 2 — 32, 2 — 41 ansa Bcex dakynbteToB / B.W. llenman, B.M. MakcumoB, A.J1. AlWKanyHWH,
O.10. epkauvesa; - CI6.: CIM6 I'TYPIT, 2012. -39c.

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

13. KabaHos, B.O. ®dusuka. AnektpomarHetnam. [TekcT]: YuebHo-meToamyeckoe nocobue k nabopa-
TopHbIM pabotam Ne 2 — 51, 2 — 52, 2 — 53 gns 6akanaBpoB Bcex dakynbTeToB. / B.O. KabaHos,
B.M. Makcumos, A.A. Abpamosuy; - CI16.: CM6IrTyYPI, 2015. -31c.

Pexum goctyna: http://www.nizrp.narod.ru/metod/kaffysik/14.pdf. - 3B BLUTO3.

14. Kosblipes, B.K. Ontuka [TekcT]: MeToanyeckme ykasaHus K nabopatopHbiM pabotam Ne 3 —11, 3
—12,3-21. / B.K. Ko3sbipes, B.M. Makcumos, C.A lMopxeukun, A. B. ®enopos; nog obLlewn pea.
pou. B.M. MakcumoBa, npod. .M. Banosa; - CI16.: CI6 'TyPI1, 2011. -35c.

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

15. A6pamosuny, A.A. dusuka. OnTtuka [TekcT]: YyebHo-meToguyveckoe nocobuve k nabopaTtopHbiM pa-
6otam Ne 3 — 31, 3 — 41 gng 6akanaBpoB Bcex dakynbtetoB / A.A. Abpamosuy, B.O. KabaHos, B.M.
Makcumos, C.A. MNopxeukun, A.B. ®epopos; nog obwien pesn. gou.B.M. Makcumosa, npodp. A.JL.
AwkanyHuHa; - Cl6.: CMerTypPri, 2013. -29c.

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

16. KabaHos, B.O. Ontuka[TekcT]: MeToguyeckme ykasaHus k nabopaTopHbiM pabotam Ne 3 — 51, 3
—-61,3-71 /B.O. KabaHos, B.W1. lenmaHn, B.M. Makcumos, b.M. Cnecusues, A. B. ®egopos ; -
Cne.: CrerTypri, 2011. -38 c.

Pexuvm goctyna: http://www.nizrp.narod.ru/optica3-51-61-71.htm -35 BLIT3.

17. KabaHog, B.O. ®usmka. dusmka sagpa. [TekcT]: YyebHo-meToanyeckoe nocobue k nadbopaTopHom
pabote Ne 3-91 /B.O. KabaHos, A.J1. AwkanyHuH, B.M. Makcumos; -Cl16.: CIM6IrTYPI1, 2014. -21c.
Pexum goctyna: http://www.nizrp.narod.ru/metod/kaffysik/7.pdf. -Ob BLUTO.

18. JleimaH, B.N. ®dusuka. OnTtrka n cnekrtpockonusi. [Tekct]: YduebHo-meTogmyeckoe nocobue K na-
6opaTopHbiM pabdotam Ne 1-U, 2-U / B.W. JlerimaH, M.H. MonaHckun: - CM6.: CM6rTyPri, 2014. -20c.
Pexum goctyna: http://www.nizrp.narod.ru/metod/kaffysik/8.pdf. -Ob BLUTO3.

19. AbpamoBuny, A.A. dusuka. dnektpomarHetmam. [TekcT]: YuebHo-meToamyeckoe nocobue k nabo-
paTtopHon pabote Ne 3-U, / A.A. Abpamosu4, M.H. MonsiHckun: - CM6.: CM6IrTYPr1, 2014. -18c.
Pexum goctyna: http://www.nizrp.narod.ru/metod/kaffysik/4.pdf. -Ob BLUT3.

20. MonsHckmn, M.H. ®unsumka. FloOHMOMETpUYECKNEe N3MepPEHMs XapaKTepMUCTMK ONTUYECKOro CTeKNa.
[TekcT]: YuebHo-meTOoanueckoe nocobue k nadopartopHom pabote Ne 4-U, / A.A. AGpamosuy,
M.H. MonsHckmi: - CM6.: CM6rTypPri, 2014. -19c.

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

21. AwkanyHuH, A.J1. dusumka. Yacts 1. Pusnyeckme ocHOBbI MEXaHUKN. PU3nYeckme OCHOBbI MOMEKY-
napHOM uU3nkn 1 TepmogmHamuku. [Tekct]: Mporpamma, MeToanyeckue ykasaHus U KOHTPOIbHbIE
3afaHua. [na ctyaeHToB 3a04HON hopMbl 06yueHusa Bcex cneuunansHocten / AJl. AwkanyHuH, B.O.
KabaHos, C.A. lNMopxeukun: - CI6.: CM6I'TYPI, 2015. -48c.

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

22. AwkanyHuH, A.J1. dusumka. YacTts 2. OnektpoctaTuka. NocToAHHbIM TOK. ONEKTPOMarHeTn3m.
SnekTpomarHutHble konebaHmsa n BonHbl. [TekcT]: Nporpamma, metToguyeckne ykasaHus n KOHTPOIb-
Hble 3agaHus. [nsa cTygeHToB 3ao4Hon hopmbl 06ydeHmns Bcex cneumnanbHocTen / AJ1. AlkanyHuH,
B.O. KabaHos, C.A. Mopxeuxkwui: - CI16.: CMN6ITYPI, 2015. -48c.

Pexum goctyna: http://www.nizrp.narod.ru/metod/kaffysik/18.pdf. -Ob BLUT3.
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23. AwkanyHuH, AJl. ®usuka. Yacte 3. OnTuka. KBaHTOBO-ONTUYECKUNE SABMIEHUSA. DNEMEHTbl aTOMHOWN
n agepHon omsmkun. [TekcT]: Nporpamma, MeTogmMyeckme ykasaHusa n KOHTPOsbHble 3adaHusa. [Ons
CTYOEHTOB 3a04HON hopMbl 00y4eHus Bcex cneumnansbHocter / AJ1. AwkanyHuH, B.O. KabaHos, C.A.
Mopxeukun: - Cr6.: CrelrTYPrl, 2015. -38c.

Pexum goctyna: http://www.nizrp.narod.ru/metod/kaffysik/19.pdf -Ob BLUT3.

8.3. NepeyeHb pecypcoB MHDOPMaALMOHHO-TENIEKOMMYHUKaLMOHHON ceTn "UHTepHeT", HeoGxoau-
MbIX Af151 OCBO€HUA AUCLUMIINHDI
1. OneKkTpoHHbIN y4ebHuk consnkm PhysBook: http://physbook/ru
2. dusumka B aHumMaumsax: http://physics.nad.ru
3. CnpaBoyHble n obpasoBaTenbHble MaTepuansl No cusnke: http://sfiz.ru
8.4. NepeyveHb MHOPMALMOHHBIX TEXHONOINMIA, UCNOJIb3yeMbIX NPU ocyLiecTBlIeHMn obpa3oBa-
TenbHOro npouecca no AUCUUNInHe, BKIOYasa nepevyeHb NporpaMmMHoOro obecnevyeHus
1. Microsoft Windows 8.1
2. Microsoft Office Professional 2013
3. PTC Mathcad 15
8.5. OnucaHune matepuanbHO-TeEXHUYECKOM 6a3bl, HEOOXOAMMOM ANA OCcyLeCcTBIEHMA obpa3oBa-
TenbHOro npouecca no AUCLMNIIMHE

1. Aygutopusi ¢ MyJibTUMEAUAHBIM KOMMIIEKTOM 060PYAOBaHUS.

2. CneunanunsnpoBaHHasi nabopaTtopus ansa nposeneHus nabopaTtopHOro NpakTUKyma no MexaHuke u
MornekynsipHon usmke: 16 nabopaTopHbIX MAaKeTOB, U3 HUX 6 HOBbIX COBPEMEHHbIX, ocuunnorpadg u
2 3BYKOBbIX reHepartopa.

3. CneuuanusupoBaHHas nabopaTtopusi Afs NpoBeAeHUst NabopaTopHOro NPaKkTUKyma ro anekTpuye-
CTBY 1 marHeTusmy: 10 nabopaTopHbIX MaKeTOB.

4. CneuuanusmpoBaHHas nabopaTtopusi Ans NpoBeaeHUst NabopaTopHOro NpakT1Kyma no onTuke: 3
nonsipumMeTpa, MOHoXpoMaTop, 12 nabopaTopHbIX MAKETOB, MMMYbCHO-NEepecYeTHoe YCTPOWCTBO, 2
roHMomeTpa, pedpakToMeTp, MUKPOCKON, ONTUYECKUIN MMpOMeTp, cnekTpodoTomeTp CO-4.

5. Na6bopatopusa gns nposeaexms HAPC.

a) YcTaHoBKa ANA U3y4yeHust NNaBneHnst u Kpuctannmnsaumm HaHokpuctannoB CuCl B ctekne meto-
OOM 3KCUTOHHO TEPMMYECKOIO aHanu3a, CoaepXut: MoHoxpomatop VLH-23, cuctemy aBTomaTtnye-
CKOro Harpea-oxnaxaeHus obpasua, ynpasnsemyto komnototepom ¢ nHtepdenricom NI DAQ, ®3JY.

0) YcTaHoBKa Anst UcCrnefoBaHus CrnekTpa nornoLleHus HaHo kpuctannos CuCl B ctekne n onpe-
aeneHuns ux cpegHux pasmepoB. CoaepxuT: cnektpodoTomeTp Specord M40, ynpasnsemsbin IMK.

B) YcTaHOBKa AN U3y4eHNs1 ONTUYECKUX XapakTePUCTUK CTEKNa Ha OCHoBe roHuomeTpa 5.

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

6. NabopaTtopms cnekTpockonuu Lensonosbl:
a) cnekTpanbHO-BblYUCIIUTENbHBIN KoMNneke Ha ocHoBe MIP-24 1 a3oTHoro kpuocTtaTa;
6) ®ypbe-cnektpomeTp JFS-113;

B) UK-cnektpomeTp; r) cnektpogotomeTp M-40.
7. NNabopaTopusa onTMYeckon cnekrTpockonuu: a) cnekrpogportomeTp CO-8;
6) Pypbe -cnektpomeTp JFS-113.

8.6. MHble cBeaeHnA u (Mnu) maTepuansbl
KomnnekT nnakatoB No pasnuyHbIM pasgenam usmku.

9. METOANYECKHUE YKASAHUA OANA OBYYHAKOLWKUXCA NO
OCBOEHUIO ANCLUUIMIINHDI

Buabl y4ebHbIX 3aHs-

TUIA U cCaMOCTOATENb-

Hasa paboTa obyyato-
Lmxcst

OpraHuzauusi [esTenbHOCTM 0by4yatoLLerocst

Nexunm MpopaboTka paboyen nporpammel, yaensas oco6oe BHUMaHue Lensam 1 3agadam
CTPYKTYPE M COAEPXKaHWIO OANCLMMIINHbI.

KoHCneKT nekumi: KpaTko, CXeMaTU4yHO, nocnenoBaTenibHo UKCUPOBaTh OCHOB-
Hble MONIOXXEHUS, BbIBOALI 1 DOPMYIMPOBKN; MOMeYaTb BaXKHbl€ MbICIU, BbIAENATb
KIntoYeBble CNOBa, TEPMUHbI.

[MpoBepka TEPMUHOB, NOHATUN: OCYLLLECTBIATL C MOMOLLbIO 3HLMKIONEaUn, crno-
Bapeun, CrpaBOYHUKOB C BbINUCbIBAHNEM TONKOBaHUN B TeTpadb.
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Buabl y4ebHbIx 3aHs-

TUIA U cCaMOCTOATENb-

Has paboTa obyyato-
Lmxcsi

OpraHusaumst oeaTenbHOCTV 0ByYaroLlerocs

Pa6oTa c TeopeTuyeckum MaTepuarnom: HamT OTBET Ha BOMPOCHI B peKOMeHAY-
emoit nuTepaType. Ecnn camoctosTensHo He yaaeTcs pa3obpaTtbcs B MaTepuarne,
HeoBXxoanMo copMyNMpPoBaTh BOMPOC M 3a[aTh NpernonaBaTento Ha KOHCYNbTaLmm
UMK Ha NPaKTUYECKOM 3aHATUU U Ap.

lMpakTnyeckne 3a-
HATUSA

Pa6oTa ¢ KOHCNEKTOM NeKUUiA, MOAroToBKa OTBETOB K KOHTPOSbHbIM BONpOcam,
NPOCMOTpP pekomMeHayeMol nuTepaTypbl. Ha NnpakTnyeckmx 3aHATUSAX CTYOEHT y4uT-
CSl aHanM3npPoBaTb KOHKPETHYIO CUTYaLMIO U NMPUMEHSITb N3yYaeMble 3aKOoHbI (M3NKK
K peLLeHuIo NpeariokeHHbIX 3afay, NpaBuIlbHO 0POPMIISTE peLleHne, Nosb30BaTbCs
CNpaBoYHbIMK MaTepuanamm.

JTabopaTopHble
3aHATUSA

Ha nabopaTopHOM 3aHATUM CTYAEHT 3HAKOMUTCS C pearibHO MPOMCXOaSALLMMN SIB-
NEHNSIMU 1 3aKOHaMM, KOTOPbIM OHW MOAUYNHAIOTCSH; YYUTCS NPaBUIIbHO NPOBOAMUTD
OCHOBHbIE M3MEpPEHUS, 3an1cbiBaTb U obpabaTbiBaTb UX pe3ynbTaTbl; 3HAKOMUTCS C
OCHOBHbIMW Npubopamun. [pu NoAroToBke k labopaTopHon paboTe cnegyeT BHU-
MaTeslbHO MpoYnTaTh B METOANYECKOM NOCOOMM TEOPETUYECKOE BBEAEHUNE MO TEME
paboTbl, U YCBOUTb Kakue SBneHus usyvatotcs B paboTte, kakne BenmynHbl UCNOsb-
3YHOTCA ANA UX ONUCaHnA N KakMM 3aKOHaM OHU NOAYNHAKTCA. 3atem cnepnyert npo-
YnTaTb onncaHme pa6OTbI M yCBOUTb: Lellb pa6OTbI, CXeMy YCTaHOBKM, Kakne name-
peHust BbINOMHSAKTCA U ANs Yero, HasHavyeHue npnbopos. MNocne atoro cneayet noa-
FOTOBUTb NMPOTOKOJ1 pa60TbI. CTy,EI,eHT 00nyckaeTca K BbINOJIHEHUIO pa60Tb| TOJIbKO
nocne onpoca npenogasartenem no cogepxaHuo paboTbl. locne BbiNONHEHNS pa-
0O0TbI crieyeT NPOU3BECTM BCE pacyeThl, BKINOYas pacyeT norpeluHocTtel. MocTpo-
UTb Heobxoanmble rpadukn. [ns 3awutbl NadbopaTopHbix paboT cnegyet npopabo-
TaTb TEOPETUYECKOE BBEAEHME B TEMbI 3aliuLIaeMblx paboT, BKNoYas BbIBOAbI OC-
HOBHbIX (DOPMYJ1, MpOaHanNM3npoBaTb pe3ynbTaTbl paboThl, NpopabdoTaTb KOHTPOIb-
Hble BOMPOCHI 1 3agaun.

CamocTodaTenbHasd
paboTta

CamocTodaTenbHas paboTta BKtoYaeT: NpopaboTKy Nekuun n yuedHom nutepaTypbl,
NOAroTOBKY K NPaKTUY4ECKNM 1 NabopaTopHbIM 3aHATUSAM, odhopmMrieHne nabopaTop-
HbIX paboT, BbinonHeHne PP n KoHTponbHbIX PaboT (ana 3a04HMKOB), NOATOTOBKY K
3k3amMeHaM u 3a4eTam. [1pu NoaroToBke K 3k3aMeHy (3a4eTy) HeobxoamMmo npopabo-
TaTb KOHCMEKTbI NEKUUA 1 pekoMeHayeMyto nuTtepaTypy. BblaenuTb He coBceM no-
HSATHbIE BOMPOCHI U MOMY4YUTb MO HUM pas3bsCHEHNE Ha KOHCYNbTaLuWK.

10. ®OHA OLLIEHOYHbIX CPEACTB

ONA NPOBEAEHUA NPOMEXYTOYHON ATTECTALMA

10.1. OnucaHMe nokasaresnien n KpMTepueB OLLEHUBAHMUA KOMMETEeHLUN Ha pa3nUYHbIX 3Tanax ux
¢hopmupoBaHuA, onucaHue LKan oueHMBaHUA

10.1.1. NMoka3aTenu oLeHMBaAHMA KOMMNETEHLIMA Ha 3Tanax ux cpopmmpoBaHus

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

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

3. Bnageet HaBblkamMu No3HaBaTeNbLHOMN,
y4yebHON OeAaTenbHOCTH, HaBblkamMu paspe-
weHusa npobnem. CnocobeH kK camocTos-
TenbHOMY NOUCKY METOAOB peLleHns npak-
TUYECKNX 3aavy.

2. NMpaktnyeckoe
TMMNOBOE 3afaHne

Kon komneTteH- HavnmeHoBaHue MpeacraBnexune
uun . OLIEHOYHOro OLLeHO4YHOro cpefa-
lMokasaTenu oueHMBaHUS KOMNETEHLUI
(aTan ocBoeHus) cpeacTea cTBa B (boHAe
OK-7 (1,2) 1. N3naraet 6a3oBble (husmyeckmne 3aKoHbl, 1. YctHoe cobe- | 1. [NepeyeHb Bo-
3HaeT OCHOBHble PN3NYECKNE BENTUYMHBI, cegoBaHue MPOCOB K 3K3aMeHY

(3avety) (150 BO-
MpocoB)
2. MNpakTnyeckne
TMNOBbIE 3a4aHus
(75 3agauv)
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10.1.2. OnucaHue WKan U KpUuTepueB oL eHNBaHUA CPOPMUMPOBAHHOCTU KOMMNETEHLIMN

KpMTepMM oueHnBaHuA C(bOpMMpOBaHHOCTVI KOMMeTeHUUNn

OLeHka o Tpaau- Kputepun oueHnBaHns cchopMMpOBaHHOCTM KOMMETEHLIMN
LMOHHOU LLKane
YcTHoe co6ece/:|,OBaHV|e npaKTMHeCKOG 3aaHne
O6y4atowmncsa nokasbiBaeT BCECTOPOH- | ObyyatoLwmincss AEMOHCTpUPYET NpaBusb-
Hee 1 rnybokoe 3HaHne OCHOBHbIX (K- HOe NMOHMMaHWe yCrnoBug 3agayu, Bnage-
3U4ECKNX 3aKOHOB, CBOOOOHO HMe HaBbIKaMK ero aHanunsa, Beibopa Hyx-
OPWMEHTUPYETCS B OCHOBHbIX MOHATUSX, HbIX 3aKOHOB U (bopMyn ANs ee peLUeHus,
TEPMUHAX 1 onpefeneHnsx Npu OTBeTe; | 3HaHWe pa3MepHOCTEN (PU3NYHECKMX BEMNU-
YCBOWJT OCHOBHYIO 1 3HAKOM C JOMOMHU- | YNH. YMEET NPUMEHATb MaTeMaTU4eCKUin
TEnbHOW NUTEPATYPOI; MOXET 0O BbSIC- annapar Ansi peanusauum nnaHa peLueHusi
OTNHHO HUTb B3aMMOCBSI3b OCHOBHbIX hn3nye- 3aga4yum 1, ecrnv 3T0 HEOOX0AMMO, MOXET
CKNX 3aKOHOB U UX 3HaYeHune 4ns no- npeacTaBuTb ero rpadmyeckn. Monyyun
cnepyrolen npogeccnoHanbHom aes- npaBuUIbHbIA OTBET U MOXET €ro HTep-
TENbHOCTU; MPOSABMSET TBOPYECKME CMO- | MPETUPOBaTh.
COBHOCTM M LUMPOKYIO 3pyanLImIO B UC-
nonb3oBaHuM y4ebHOro matepuana.
B MCNOSIb30BaHUM y4ebHOro matepuvana.
O6y4arowmmncsa nokasbiBaeT 4OCTaTOu- Ob6yvarowuncs 0eMoHCTpUMpYeT LOoCTaTou-
HbIN YPOBEHb 3HAHUN OCHOBHbIX hn3n- HOe NOHUMaHue ycrnoBuga 3agadn, Bnage-
YeCKMX 3aKOHOB, OPUEHTMPYETCH B OC- HMe HaBbIKaMK ero aHanunsa, Beibopa Hyx-
HOBHbIX MOHSATUSIX U ONPELENEHNsX; HbIX 3aKOHOB U (bopMYyn A5 ee peLueHus,
YCBOMIT OCHOBHYIO NUTEpaTypy; Aonyc- 3HaHWe pa3MepHOCTEN PU3NYECKUX BENM-
XOpOLUO KaeT He3HaunTerbHble NOrpeLlHOCTM NpK | YnH. [lonyckaeT He3HaunTerbHble NorpeLu-
oTBeTax Ha BOMPOCHI 3K3aMEHALMOHHOIO | HOCTU MPU MPUMEHEHMN MaTEMaTUYECKOrO
ouneTtaun AONOJIHUTENNbHbIE BOMPOCHI annaparta angd peanusauum nnaHa petie-
npenogasaTtensi. HWA 3agaun. MNonyymn npaBuNbHbIA OTBET,
HO MCNbITbIBAET 3aTPYAHEHMUS C €r0 UH-
TepnpeTaumen.
O6y4arowmmncs nokasbiBaeT 3HaAHNS O6yyarwuncs BHUKaAET B CMbICIT YCITOBUSI
y4yebHOro matepmana B MUHUManbHOM 3agayu, NOHUMAET MNNaH ee peLleHns], oa-
obbeme; MoxeT chopMynupoBaTb pu- HaKo, He MOXeT B MOSIHON Mepe C NoOMO-
3U4ecKkne 3aKOHbl, MOHATUS 1 onpedene- | Wbl MaTeEMaTMYECKOro annaparta peanu-
HWs1, HO NPW 3TOM, Aonyckas 6onbLloe 30BaTh ee pelleHue. 3HaeT pa3aMepHOCTU
YIOBNETBOPUTENBHO | KONMYECTBO HENPUHLMMNAMBHBIX OLLMW- U3NHECKMX BEMNNYNH, MOXET caenatb pu-
0OK; 3HaKOM C OCHOBHOW NUTEPaTYpPON; CYHOK WUIM CXEMY, MOSICHSIIOLLYIO peLleHne
[OMyCKaeT CyLLeCTBEHHbIE OLIMOKN B 3agaun.
oTBETe Ha 3K3aMeHe, HO MOXeT yCcTpa-
HUTb UX NO4 PYKOBOACTBOM npenoaaBa-
Tens.
O6yuatowmnca He nmeeT goctaToyHoro | OByvaroLMACca HE MOXET NpoaHanuanpo-
YPOBHS 3HAaHUSA ANCUMMNIUHBI; HE MOXET | BaTb YCNOBME 3agayun, HaMeTuTb NnaH ee
chopmynupoBaTb OCHOBHbIE hnande- peLLeHusl, BbIbpaTb on3NYECKMe 3aKOHbI U
CKUWe 3aKOHbI; NMITOXO OPUEHTUPYETCS B MroX0 OpUeHTUpyeTcsi B OU3NYECKNX Be-
OCHOBHbIX MOHATUSAX N ONPeAEneHUsix; NMYnHax, He BrageeT MateMaTuyecKkum
MyoXo 3HaKOM C OCHOBHOW nNuTepaTypor; | annapatoM. MNpeactaeneHme vyxon pabo-
HEeYyOoBeTBO- [OMycKaeT Npu OTBETE Ha 3K3aMeHe Cy- | Tbl, OTKa3 OT BhINOSIHEHUSI 3a4aHus
puTensLHO LecTtBeHHble OLUMOKN N HE MOXKET
YCTPaHUTb UX Oaxe nog pykoBOACTBOM
npenogasaTtensi.
MonbiTKa cnUcbIBaHWsi, UCMOMb30BaHUS
HepaspeLleHHbIX TEXHUYECKUX
YCTPOWCTB MY Nofb30BaHNe nogckas-
KOW Opyroro YenoBeka.

* CywecmeeHHble owubKku — HedocmamoyHasi 2/1ybuHa U 0CO3HaHHOCMb omeema (Harnpumep, cmydeHm He cMoa rpume-
HUMb MeopemuyecKue 3HaHusi Orisi 06bsCHeHUs siernieHUl, Orisi yemaHOo8eHUs MPUYUHHO-Ce0CmeeHHbIX cesi3el, CpasHEeHUsI U Krac-
cugpukayuu sieneHul u m.o.).

* HecyuwiecmeeHHble owubKu — HeroHoma omeema (Harnpumep, ynyweHue us euda Kakoz2o-nubo HexapakmepHo20 ghakma,
O0ronHeHUs Npu onucaHuu npoyecca, s18MeHuUsi, 3akoHomepHocmel u m.d.); K HUM moaym 6bimb OMHEeCeHbl 02080PKU, OOMYU,eHHbIE
rpu HegHUMamenbHoOCmuU cmydeHma.
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10.2. TunoBble KOHTPOJIbHbIE 3a4aHUA UM UHbIe MaTepuanbl, Heob6xoAMMble ANA OLEeHKN 3HaHUN,
YMEeHUM1, HaBbLIKOB U (UNK1) onbiTa AeATEeNbLHOCTU, XapaKTepu3ayrolme atanbl GPOpPMUPOBaAHUA KOMMe-
TeHUun

10.2.1. NMepeyeHb BONPOCOB K 3K3aMeHY (3a4yeTy), pa3paboTaHHbIA B COOTBETCTBUM C YCTAHOBIEH-
HbIMM 3Tanamm ¢popMMpPOBaAHNA KOMNETEHLUN

Ne Ne

i dopmynunpoBka BONpPOCOB TeMbI

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

2 | OCHOBHbIe NpaBwWa onepauun ¢ BEKTOpamMu. 1

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

4 | [IBwxeHne maTepuanbHON TOYKN NO OKPY>KHOCTU. YTOBbIE U NIMHENHbIE XapaKTePUCTUKM, 1
CBSA3b MeXAy HUMMU.

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

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

7 | Tpetun 3akoH HbtoToHa. M3onmMpoBaHHas cuctema maTepuarnbHbIX TOUYeK. 3aKOH CoxpaHe- 2
HUS MMNynbea.

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

9 | lMNpoekumsa BekTopa Ha HanpasneHve. Pa3noxeHne BEKTOpa Ha CocTaBngaoLLme. 2

10 | Pabota 1 MoOLIHOCTb 2

11 | PaboTta nepemeHHomn cunbl. PaboTa ynpyron cunel. 2

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

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

14 | KoHcepBaTMBHOCTb cun TaroteHns. NoTeHumnansHoe none. 2

15 | KocMu4yeckue ckopocTu (BbIBOA). 2

16 | lNoHaTne abcontoTHO TBepaoro Tena. MNocTtynarensHoe v BpallaTtensHoe AsuxeHne. LieHTp 3
macc.

17 | BekTopHO€e Npov3BeaeHNE BEKTOPOB. 3

18 | MomeHT cunbl. MoMeHT uHepuun. OCHOBHOE ypaBHEHWE ANHAMWKM BpallaTenbHOro ABU- 3
XKEHUs.

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

20 | MomeHT nHepumu amcka (BbliBof). 3

21 | MomeHT nHepLmmn TOHKOro ctepxxHs. Teopema LUTeriHepa. 3

22 | MoMeHT nmnynbca 1 3aKOH ero CoOXpaHeHus. 3

23 | KuHeTnyeckas aHeprusi BpalleH1s U KayeHus. 3

24 | KonebaTtenbHoe aBmxeHne. OCHOBHbIE NMOHATUS. 4

25 | NapmoHnyeckoe konebartenbHoe aABwmxeHue. 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 MasiTHUK Kak rapMmoHudecknin ocuunnatop. NpuseaeHHas gnvHa. 4

29 | CoboaHble 3aTyxawlme konebaHus, auddepeHunansHoe ypaBHEHNE U €ro peLleHmre. 5

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

31 | Yrnosas yacTtoTa 3aTyxatoLwmx konebaHun kak dyHKUmMSA koaddurumeHTa 3aTtyxaHus. Jlora- 5
pudMUYECKU OEKPEMEHT 3aTyxaHus, BpeMs penakcayuu.

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

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

34 | BonHoBble npouecchl B ynpyron cpege. MNpogorbHble U nonepeydHble BOfHbI, 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
BonbumaHa.

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

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

40 | NgeanbHbivi ra3 B none Taxectn 3emnun. bapomeTtpuyeckasa dopmyna. aeaneHobin ras 8 7
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cvunosoM none. PacnpegeneHue bonbLmaHa.
41 | lNepBoe Ha4ano TepmoanHamukn. PaboTa rasa. 8
42 | NpumeHeHne NepBOro Hayana K n3oxopuyeckomy m nsobapuyeckomMy nporeccam. Pabota 8
rasa B 9TMx npoueccax.
43 | YoenbHble 1 MONSApHbIe TEMIOEMKOCTU NpU NOCTOAHHOM 06beMe 1 Npu NOCTOSIHHOM [aB- 8
NeHnN.
44 | NpumMeHeHne NepBOro Havyana K u3oTepmmdeckomy npoueccy. Pabota rasa npu nsotepmu- 8
YecKoM npoLecce.
45 | NpumeHeHne NepBoro Havyana Kk agnadarmyeckomy npoueccy. YpaBHeHue NyaccoHa. 8
46 | PaBHOBecHOe cocTosiHue cuctembl. Kpyroson npouecc. Tennosas mawmuHa n eé Krp. Bey- 8
HbI gBuratens nepeoro poga. ObpartMmble 1 HeobpaTMble NPOLLECCHI.
47 | Uukn KapHo u ero KI[. 8
48 | BeyHbIn gBuratenb BTOporo poga. Btopoe Hayano TepmMogMHamMukm. 8
49 | PeanbHble rasbl. YpaBHeHue BaH-gep-Baanbca. Mi3oTepmbl peanbHbix ra3oB. Kputuyeckas 8
TemnepaTtypa.
50 | BHyTpeHHsst aHeprus peanbHoro rasa. OnbiT [xoynsa-TomcoHa 8
51 | DneKkTpuyecKkunii 3apsg 1 ero CBOMCTBa. 3aKOH KyJloHa. 9
52 | OnekTpuyeckoe norne. HanpshkeHHOCTb aNeKTPUYEeCKOro nons. 9
53 | HanpsbkeHHOCTb nonis TodevHoro 3apsga. lNpuHumn cynepnosnumm nonen. 9
54 | DnekTpuyeckuin aunonbe. PacyeT Hanps»KeHHOCTU Nons AWUMons. 9
55 | CunoBble NnHUK aneKTpudeckoro nonsi. NMoTok BekTopa HanpsKeHHOCTU Yepes NoBepx- 9
HOCTb.
56 | Teopema Naycca-OcTporpanckoro. 9
57 | PacueT HanpskeHHOCTU 3MEeKTPUYECKOro nosnst 6eCKOHEYHOM paBHOMEPHO 3apsKEHHOM 9
NNOCKOCTN; ABYX NapannesibHbIX NAIOCKOCTEN.
58 | PacueT HanpskeHHOCTU 3neKkTpu4eckoro nons 6eckoHeYHo paBHOMEPHO 3apsPKEHHOW HU- 9
TW.
59 | Pabota cun anektpuyeckoro nons. MNMoteHuman. OKBMNoTeHUManeHble NOBEPXHOCTHU. 9
60 | CBA3b Mexay HaNpPsKEHHOCTbIO M MOTEHLMANoOM 3NeKTPMUYECcKoro nons B andgdepeHuu- 9
anbHOW N NHTerpansHou gopme.
61 | TeopemMa 0 LMPKYNALUN BEKTOPA HAMPSP)KEHHOCTU 3NEKTPUYECKOro Nons. 9
62 | lNpoBOOHUKM B 3NEKTPUYECKOM MOre. 10
63 | OnNekTpoeMKOCTb MPOBOAHWUKOB. 10
64 | KonHgeHcatopbl. EMKOCTb NIOCKOro KoHAeHcartopa. 10
65 | NprmeHeHne KOHAEHCATOPOB ANs M3MepeHusa manbix 3apsaoB. OnbiT MunnukeHa. 10
66 | ONekTpuyecknii ANNOMnb BO BHELLIHEM 3M1EKTPUYECKOM MNone. 10
67 | MNongapHoe npeacraBneHne 06 atoMmax 1 Monekynax BeLlecTsa. Bektop nonspusauum. 10
68 | lNoBepxHOCTHas NNOTHOCTb CBA3aHHbIX 3apsA0B. BEKTop anekTpocTaTtnyeckon MHOYKLUN. 10
69 | OHeprus 3apshKeHHOro NPOBOAHUKA. QHEPrust ANeKTpmMyeckoro nons. NNoTHOCTbL aHepruun. 10
70 | KOHBEKLMOHHBIV TOK 1 TOK NpoBoAMMOCTU. Cuna 1 NNoTHOCTb Toka. CBA3b NMIOTHOCTU TOKa 11
C NapamMeTpamMu NOTOKa 3apsXKEHHbIX YacTul,.
71 | 3akoHbl anekTpuyeckon Lenu. 3akoH Oma B auddepeHumnansHon opme. 11
72 | Knaccuuyeckas anekTpoHHasi Teopusa MeTannoB: OCHOBHbIE MOMOXEHUS, SKCNepuMeHTanb- 11
Hble 060CHOBaHMS.
73 | BbiBoa 3akoHa OmMa Ha OCHOBaHMU KNACCUYECKOW 3NEKTPOHHOW TEOPUN. 11
74 | PaboTta Bbix0fa aneKTpoHoB 13 MeTanna. KoHTakTHas pasHOCTb MOTEHLUManos. 12
75 | TepmoanekTpuyectBo. ekt MNenbThe. 12
76 | MarHuTHOoe none — none ABMXYLLMXCA 3apsaao0B. XapakTepucTukn nons. 13
77 | 3akoH buo-Casapa-Jlannaca. 13
78 | PacyeTt HanpsXXeHHOCTN MarHUTHOrO NONs KPYroBoro Toka Ha ero ocu. 13
79 | PacyeTt HanpsXXeHHOCTN MarHUTHOro Nong NpsiMoro ToKa. 13
80 | Teopema O UMPKYNsLMM BEKTOPA HANPSXKEHHOCTM MarHMTHOrO Nnons. 13
81 PacyeT Hanps»keHHOCTU MarHUTHOro Nonsa coneHonga u Topovaa. 13
82 | [ercTBme MarHMTHOro nossi Ha NPOBOAHUK ¢ TokoM. Cuna AMmnepa. 13
83 | KoHTYyp C TOKOM B MarHUTHOM norsie. 13
84 | MarHuTHbIN NoToK. PaboTa No nepemeLleHno NPOBOAHUKA C TOKOM B MarHUTHOM More. 13
85 | [lericTBME MAarHMTHOrO Nossi Ha 3apsbkeHHble YacTuubl. Cuna JlopeHua. 13
86 | [IBuwKeHue 3apsKeHHbIX YacTuL B NonepeyHoM MarHUTHOM nore. 13
87 | [IBuwKeHue 3apsKeHHbIX YacTuL, B NPOAOSNIbHOM MarHUTHOM nosne. 13
88 | NpuHUMN SENCTBUA LMKNOTPOHA. 13
89 | AsneHune anekTpomarHmTHon nHaykuum (OMW). OnbiTel Papages. Mpasuno JleHua. 3akoH 13
OMW.
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90 | AsneHne camonHaykuun. MHAYKTUBHOCTbL. MHAYKTUBHOCTL coneHouaa. 13
91 | MarHUTHbIN U MeXaHU4YeCKNA MOMEHTbI SNEKTPoHa Ha opbuTte. [MpomMarHMTHOE OTHOLLEHUE. 13
MoMeHTbl aTOMOB.
92 | Buabl MmarHeTUKOB: AnamMarHeTMkn, napamarHeTUKn. 13
93 | PeppomarHeTukun. 'nctepesuc. 13
94 | OHeprus MarHUTHOro nons. 13
95 | lNepBoe nonoxeHne Makceenna. BuxpeBoe anekTpuyeckoe none. 14
96 | Btopoe nonoxeHne Makceenna. Tok cmeweHus. [onHbIn ToK. 14
97 | BnekTpomarHuTHoe none. 14
98 | OnekTpomarHuTHble konebaHus. KonebartenbHbln KOHTYP. 14
99 | OTkpbITbIN KONebaTenbHbIN KOHTYP. OBpa3oBaHMe aNeKTpPOMarHMTHoOW BomnHbl. CBONCTBaA 14
3NEeKTPOMarHMTHOW BOSHbI.
100 | MNepeHoc aHeprum BonHon. Bektop YMoBa-lNonHTUHra. IHTEHCUBHOCTb U3NYyYeHus. 14
101 | Wkana aneKkTpomarHWTHbIX BOMH. CBeTOoBOE M3nyyeHne. Cnektp usnyvenus. CnekrpanbHas 16
nunHns. CnekTpanbHbIi Npubop.
102 | MNokasaTenb npenomrieHns Bewectsa. Ancnepcus. 15
103 | lNpoxoxaeHne ceTa Yepes BellecTBO. 3akoHbl byrepa n Panes. 15
104 | NHTepdepeHunsa ceeta. IHTepdepeHUMOHHasa KapTUHa. 15
105 | Ycnosusa Mmakcumyma v MMHUMYMa MHTepdepeHUNOHHON KapTuHbl. KorepeHTHbIe UCTOYHU- 15
kv cBeTa. OnTmnyeckas pasHOCTb xoAa.
106 | CnocoObl NoNyyYeHNst KOrePEHTHbIX MCTOYHMKOB B onTuke. OnbIT KOHra. 15,16
107 | NHTepdepeHunsa B TOHKMX NneHKax. [1onockl paBHOrO HakmnoHa. 16
108 | NHTepdepeHuns B TOHKMX NneHKax. [1onockl paBHOW TONLWMHGI. 16
109 | Konbua HeoTOHA. 16
110 | MNMpumeHeHne nHTepdepeHumnn. HtepgepomeTpol. 16
111 | Oudppakums ceeta. [NpuHumn MNorreHca-dpeHens. 16
112 | 3oHbl PpeHensi, 06BbACHEHNE HA MX OCHOBE SAABMNEHUs audpakumMni. 30HHbIE NNACTUHKN. 16
113 | AndppakumnmoHHasa pelleTka: yCTPOUCTBO M NPUHLUMN SENCTBUS. 16
114 | OudpakumoHHas pelleTka Kak cnekTpanbHbiin npubop. [Aucnepcust andpakumoHHOM peLleT- 16
KW.
115 | EcTecTBeHHbIN M NONSPU30BaHHbIM cBET. Buabl nonspusaunn. MNMonapusaTtop n aHanusatop. 16
3akoH Manto.
116 | Cnocobbl nonyyeHnst nonspmnsoBaHHOro ceeta. 3akoH bprocTepa. [iBonHOe nyyenpenom- 16
neHwne.
117 | Tennosoe nsny4vyeHne. OCHOBHbIE XapaKTEPUCTUKN. 17
118 | A6contoTHO YepHoe Teno. 3akoH Knpxrodda. 17
119 | 3akoHbl n3nyyveHns 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 | 3Heprus, macca 1 MMnynsc poToHa. 17
123 | AsneHue dotoappekTa. 3akoHbl CTonetosa. KpacHas rpaHuua goToaddekTa. 17
124 | YpaBHeHMe SnHwWTenHa ans dotoadpekTa. 3agepxmBaroLias pasHOCTb NOTEHLNANMOB. 17
125 | lNMpumeHeHue doToadpcpekTa. 17
126 | 3dpdekT KomnToHa. 17
127 | T'vnoTesa ae bponns. AnvHa BonHbl ae bponns. 19
128 | OnbITbl JeBuccoHa-xepmepa. 19
129 | BonHoBble CBOMCTBA My4Yka MUKpOYaCcTUL,. 19
130 | BonHoBble CBONCTBA OTAENLHOrO 3f1eKTpoHa. HeonpeaeneHHOCTb. 19
131 | CooTHOWeEHME HeonpeaeneHHocTen ['enseHbepra. 19
132 | KopnycKkynsipHO-BOfIHOBOW Ayaruv3m. 19
133 | QkcnepuMeHTanbHble OCHOBbI TEOPUN CTPOEHMS aTOMa. 18
134 | Mogenb atoma no TomcoHy. Mogens atoma no Pesepdopay. 18
135 | OnbITbl ®paHka 1 epua. 18
136 | 3aKOHOMEPHOCTU B ONTUYECKUX CEeKTpax atomoB. CnekTparnbHble Cepum. 18
137 | MNMoctynartbl Bopa. 18
138 | BbiBog cepuanbHon hopMynbl Anis aToOMa BOAOPOAaA. 18
139 | CnekTpankeHble cepun atoma Bogopoaa. 18
140 | Passutue Teopum bopa. KBaHTOBbIE YMcna 3NEKTPOHHbIX COCTOSIHUI. [MpuHumn Maynu. 19
141 | PeHTtreHoBckoe nsnydeHue. KoHcTaHTa akpaHupoBaHus. 3akoH Mosnu. 19
142 | JlnHenyaTbli U CAMOLIHOW CNEKTP PEHTTEHOBCKOrO N3Ny4YeHus. 19
143 | ATOMHOE 4p0 1 ero xapakTepucTuku. Misotonsl. 20
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144 | OedpekT Macchbl 1 3HEPrusi CBA3M aTOMHOro siapa. 21
145 | EcTecTBEHHasi pagnoakTMBHOCTb. 3aKOH paaMoakTMBHOrO pacnaga. 21
146 | CocTaB paguoakTMBHOro nsnyyeHus. Npasuna cMeLleHus. 21
147 | MeTtoabl peructpaunmn pagnoakTUBHOIO U3NyyYeHus. 21
148 | ApepHble peakunn. QHeprnsa peakunn. Peakums geneHms Tskenblx aep. 22
149 | MNpakTudeckasa peanumsaunsa LENHON SOEPHON peakunn. AOepHbIn peakTop Ha MeASIEHHbIX 22
HEWTPOHaX.
150 | Mpobnembl 1 NepCcneKTUBLI SAEPHON SHEPTETUKM. 22

10.2.2. BapuaHT TUNoBbIX 3agaHui (3agay), pa3paboTaHHbIX B COOTBETCTBMU C YCTAaHOBNIEHHbIMU
aTtanamu ¢popMUpoBaHUsi KOMMNETEHLUN

Ne
n/n

Ycnosusa TMNoBbIX 3agau

OtBeT

1

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

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

i

D

v=Db— ZaBt ,M/c

= —20{6 , M/c2

YpaBHeHVe aBwxeHue Terna maccoit 100 kr umeeT Bug x=7-5t+4t2. Hantn npo-
EeKLMI0 Cuibl, AENCTBYIOLLIEN Ha TenoO.

800 H

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

26

ZZmR?, kr-m2

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

49,3 Ox

Haiitn uncno creneHen ceoboabl MOMEKyn rasa, eCnu U3BECTHbI €ro MOJISIPHbIE
Tennoemkoctn Cp 1 Cu.

__2G,
_CP_CV

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

450

Mnocknii Bo3ayLUHbIA KOHOEHCATOp C pacCTOsHUEM MeXAy nnactuHamun 2 Cw,
3apsbkeH Ao pasHocTu noteHumanoe 3000 B. Mnowaab nnactuH 100 cm?2. Kako-
Ba OyOeT HanpshkeHHOCTb MONnsA KOHAEeHcAaTopa, eCriv, He OTKMYas MCTOYHMKA
HaNpPs>KeHUs, NNacTUHbI pa3gBUHYTb 4O PACCTOsHUSA 5 cM?

60 kB/m

Namnoyka n peocTaTt, coeAVHEHHble MOCreAoBaTernbHO, NPUCOEAVHEHbI K UC-
TOYHUMKY TOKa. HanpsbkeHue Ha 3axkumax namnoydkm pasHo 40 B, conpoTtuBneHune
peocTata paBHo 10 Om. BHelwHsaa uenb notpebnaeT mowHocTe 120 BT. Hartu
CUIy TOKa B LIEMNW.

8A

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

20

10

Katywka gnametpom 4 cM HaxoguTcs B NepeMeHHOM MarHWUTHOM Mnofne, Cuno-
Bble NIMHWM KOTOPOro napannenbHbl OCU KaTywku. [pyu M3MeHeHUn WHOYKUMM
nons Ha 1 Tn B TeyeHue 6,28 c B kaTywke Bo3HWkna SOC 2B. Ckonbko BUTKOB
NMeeT KaTyLka?

10 000

11

Yemy paBeH yron nosiHoro BHYTPEHHErO OTPaXKeHWUs Npu NageHun nyya Ha rpa-
HULY pasgerna AByX cpen, OTHOCUTENbHbIV nokasaTenb NPerioMieHns KOToOpbIX
paBeH 27?

300

12

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

628 Hm

13

Yron mexay rmaBHbIMU NIIOCKOCTAMU MOJisipU3aTopa W aHanuMsatopa COCTaBIs-
eT 30°. OnpegenvTe U3MeHeHe MHTEHCMBHOCTU NPOLLEALLIEro Yepes HUX CBeTa,
€CINW Yron Mexay raBHbIMY MIIOCKOCTAMM paBeH 45°,

15

14

KpacHas rpaHuua gnst pyougumesoro gpotoanemeHnta cooteetcteyet 800 HM. Ka-
Kyt pasHOCTb MOTEHLManoB HaZo NPUMOXUTb K (POTO3NEMEHTY, YTobbl 3aaep-
XaTb 9MNeKTPOHbl, MCMycKaemble noA AenUCTBUMEM YnbTpaduoneToBbIX Iyyen
AnunHon BonHbl 100 HM?

11B

15

Mpn nepexode 3nMeKTPOHOB B aTomax BOAOPOAA C YETBEPTOWN CTaLMOHAPHOM
opbuTbl Ha BTOPYI M3nyyaTcss POoToHbl ¢ 3Heprven 0,04:10-1° [k (3eneHas

510°m
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| | nuHKMs BogopoaHoro cnektpa). OnpeaenuTb ANVHY BOSHBI 3TOM JIMHUM.

10.3. MeToguyeckne matepmansl, onpegensolme npoueaypbl OLeHUBaAHNUA 3HaHUNA, YMEHUN, Bna-
AeHuN (HaBbIKOB U (UNK) NPAKTUYECKOro onbiTa AeATEeNIbHOCTU), XapaKTepu3yrLwmx atanbl popmu-

poBaHusA KOMMNeTeHL 1N

10.3.1. YcnoBusa pgonycka oby4valowerocsa K caaye 3Kk3aMeHa W NMopsfokK NMKBUAALMM akagemuye-

CKOW 3a,0/TXeHHOCTU

MonoxeHve o0 NPOBEAEHNN TEKYLLEro KOHTPOSIS YCNEBAEMOCTU U NMPOMEXKYTOYHON aTTecTaumum oby-

YakoLwnxcad

10.3.2. dopma npoBeaeHNA NPOMEXYTOYHOM aTTecTauum No AUCLUNNmnHe

yctHasa | X

NMMCbMeHHasnA

10.3.3. Oco6eHHOCTU NpPOBeAeHUA IK3aMeHa
¢ Bo3MOXHOCTb NoMNb3oBaTLCA CNPaBOYHBIMK Tabnuuamu, KanbKynsaTopomMm;
¢ Bpewms Ha nogrotoBky otBeTa 45 MUHYT.

KOMMNbOTEPHOE TECTUPOBaHNE

nHas™*
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