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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: saBnsieTcs 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 ABMEHMS, OCHOBHbIE MOHSITUS N 3aKOHbI (OU3UKN.
e [loHnmaTb ponb PU3NYECKUX MPOLIECCOB 1 3aKOHOB B SIBNEHUSAX NPUPOabI.
e OBnageTb MeTOOAMM peLLIeHUs1 KOHKPETHbIX (OM3NYeCcKmX 3adad.
e HayuntbCsi MpUMEHATb MeTodbl MaTeEMaTUYECKOro aHanusa M MogenvMpoBaHus Mpu peweHnn pusm-
YecKux 3agaud.
e OBnageTtb MeTogamMu PUBNYECKUX U3MEPEHUN 1 06paboTkn ux pesynbTaToB.

1.4. NMepeyeHb NNaHMpyeMbIX pe3ynbTaTOB 06y4YeHUs NO AUCLMINIIMHE, COOTHECEHHbIX C NIaHupye-
MbIMU pe3ynbTaTamMu 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 hU3NYecKne BENUYUHbI Y eAUHULIbI UX U3MEPEHUsI, OCHOBHbIE 3aKOHbI ON3MKN

2) MmeToapbl NpoBeaeHNst PU3NYECKUX U3IMEPEHUIA U MeToabl 06PabOTKM NONYyYEeHHbIX pe3ynbTaToB.

YmeTb:

1) pelwaTb TUMNOBbIE 3a4a4u, CBA3aHHblIE C OCHOBHLIMW pasgenamv u3nkK, UCNomnb3oBaTh usnyeckue
3aKOHbI NPV aHanM3e u peleHnn NpobnemM NpodeccMoHanbHOM AeATeNbHOCTY;
2) NpUMeHATb MeToAbl MaTEMaTMYECKOro aHannsa 1 MoaenMpoBaHUs Npu pelleHny usanmyecknx sadad.

BnapeTb:
1) HaBblkamy noncka METOOO0B peLUEHUs NpaKTUYeCcKux 3agad

1.5. AncumMnnuHbl (NPaKkTMKK) obpasoBaTenibHON NporpaMmmbl, B KOTOPbIX ObINIO HaYaTo popmMMpoBa-
HUe KOMMNeTeHLUN, yKa3aHHbIX B n.1.4:
Oucumnnuna 6asunpyeTtcsa Ha npeablaylwemM ypoBHe obpa3oBaHus.

2. COOEPXAHUE ANCUUMIIUHDI

O6beM (4achl)

HanmeHoBaHue 1 cogepxaHue
y4eBHbIX MOoAynen, Tem n popmM KOHTPOIS

O4HOE
0obyyeHune
OYHO-
3a04Hoe
3a04Hoe
obyyeHune

Y4yebHbI 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.

POa 15.03.02 dusuka CrtpaHuua 3 13 18



Ob6bemM (4achl)

HaumeHoBaHuWe 1 cogepxaHue 2| o9 o
o 8z| o231 21
y4ebHbIX MoAynen, Tem n popm KOHTPOns 21229 32
°og|°agd &
[¢) ®g ®o
Tema 2. [InHaMmunka matepumanbHOM TOYKMN. 16

3akoHbl HbloToHa. 3akoH coxpaHeHuss umnynbca. Pabota n mowHocTb. Pabota
ynpyrov cunbl. KuHeTnyeckaa u noteHuuwanbHasi aHeprug. MNonHas aHeprus. 3akoH
COXpaHeHus1 3Hepruu. Yaap Ten. 3akoH BCEMUPHOro TaroTeHus. Kocmunueckue cko-
poCTW.
Tema 3. IJnHamuka BpaLlaTensHOro ABMXeHUs TBEpAOro Tena. 13 | |
MOMEHT cunbl U1 MOMEHT uHepuun. OCHOBHOW 3aKOH AMHAMWKX BpallaTernbHOro
aBuxeHus. KuHetudeckasn aHeprus Bpaularollerocs Tena. MomeHT nmnynbca.

Tekywmmn koHTponb 1. PacyeTHo-rpachmyeckas pabora 1. 10
Tekywmn koHTponb 1. 3awwmTa JIP. 1
Y4yebHbI moaynb 2. Kone6aHusi n BOMHbI.

Tema 4. FapMoHudeckue KonebaHus. 11 | |

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

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

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

Tema 6. BonHbl. 9 | |

YpaBHeHWe BOMHbI. [1nMHa BOMHbLI U CKOPOCTb pacnpocTpaHeHus. MoHsaTue o6 uH-
TepdepeHLUN BOIH.

Tekywwmi kKoHTpons 2. 3awwmra J1P. 1] |
YyebHbIn Mmoaynb 3. MonekynsipHas ¢pusnka u TepmogmnHammKa.
Tema 7. MonekynsipHasi puamka. 14 | |

YpaBHeHuWe cOCTOsIHMA naeansHoro rasa. AbcontotHasa TemnepaTypa. OCHOBHOe
ypaBHeHue MKT. Crtatuctuuyeckue pacnpegenenuns bonbumaHa nu Makcsenna.
YpaBHeHue BaH-aep-Baanbca. I3oTepMbl peanbHbix rasos. Kputuyeckoe coctos-
HUWe, KpUTU4eckasa TemnepaTtypa, CXuKeHne rasoB. FBneHus nepeHoca — Tennonpo-
BOOHOCTb, AN y3uns, BA3KOCTb.

Tema 8. TepMoAMHAMUKA. 13 | |

lMepBoe Havana TepmoaMHamMuKkn. TennoemMKocTu rasos. Linknuyeckme npotiec-
cbl. Tennosas MalumHa, KoadduumneHT nonesHoro gencreus. Linkn KapHo. BTtopoe
Hayano TepmMoaMHaMuKku, obpaTmMble U HeobpaTUMble MPOLECChl. DHTPOMNKS, ee
cTaTucTmyecknii cmolcr. dasoBble nepexoapl.

Tekywmn koHTponb 3. PacyeTHo-rpachmyeckas pabora 2. 10
Tekywmn koHTponb 3. 3awwuTa J1P. 1
Tekywmn koHTponb 3. KoHTponbHas paboTa 1.

MpomexyToyHas aTTecTauus No AMCUMNINHe. JK3aMeH. 36
Y4yebHbIN MoAaynb 4. dneKTpocTaTuKa.

Tema 9. JnekTpuyeckoe none. 15 ‘ |

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 ‘ |

QnekTpuyeckoe nose B NpoBoaHUKe. EMkocTb. KoHaeHcaTopbl. QHeprus anek-
Tpu4yeckoro nons. AnanekTpukn. CerHeToanekTpuki.

Tekywmn koHTposnb 4. PacyeTHo-rpacpuyeckas pabora 3. 10

Tekywmin koHTpons 4. 3awura J1P. 1
Y4yeOHbI MOoAYINb 5. DNEeKTPUYECKUN TOK. ANEKTPOHHbIE ABNEHUS.

Tema 11. SNeKTPUYECKNI TOK. 13 ‘ |

3aKoHbl NOCTOAHHOrO ToKa. lNMonHasa anekTpuyeckas uenb. MctouHmk Toka, O[C.
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HanmeHoBaHue 1 cogepxaHue
y4ebHbIX MoAynen, Tem n popm KOHTPOns

Ob6bemM (4achl)

O4YHOE
obyyeHune
OYHO-
3a04HOE
obvyeHne
3a04HOE
obyyeHune

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

Tema 12. SNeKTPOHHbIE ABNEHNUS.

=
(63}

30HHas Teopus npoBogumocTu. CTPyKTypa 30H AUINEKTPUKOB U MPOBOAHUKOB.
MonynpoBogHuku. [IoHOpHbIE 1 akuenTopHble Npumecu. MNonynpoBogHNKOBLIE MPU-
Oopbl. TepMO3NeKTPOHHasA amuccus. TepmMoanekTpudecknii acpdexT.

Tekywmn koHTponb 5. 3awuTa J1P.

Y4yebHbI Moaynb 6. AneKTpoMarHeTusm.

Tema 13. MarHuTHOE none.

20

CunoBoe AecTB1E MarHUTHOrO Nonsi. [BKeHWe 3apsikeHHbIX YacTUL B MarHuT-
Hom none. 3akoH buo-Casapa-Jlannaca. Teopema o unpkynaumn. None coneHouaa.
ABneHne anekTpomMarHMTHOM MHAYKUMK. ['eHepaTopbl 3NEKTPUYECKOro Toka. DHEPrust
MarHuTHoro nonsi. MarHetuku. ®eppomarHeTnam.

Tema 14. SnekTpomarHUTHble KonebaHusi 1 BOJHbI.

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

Tekywmn koHTponb 6. PacueTHo-rpacmueckas pabora 4.

10

Tekywmn koHTponsb 6. 3awura J1P.

Tekywmn koHTponb 6. KoHTponbHasa paboTa 2.

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

36

Y4yebHbIN Moaynb 7. FeoMeTpuUyeckasa U BOJTHOBasA ONTUKA.

Tema 15. 3akoHbl reoMeTpU4eCcKO ONTUKN.

15 | |

3aKkoHbl OTpaXkeHusa n npenomMmnenus ceeta. [NokasaTtens npenomneHus. JInHabl. Mo-
CTpoeHue nsobpaxeHun B NuH3ax. Cucrema nunHs. ®opmyna HeloToHa.

Tema 16. BonHoBas onTuka.

15 | |

OnekTpomarHuTHasa npupoga ceeta. CnekTpbl UCMYCKaHUS U NOMOLLEHUS, CNeK-
TpanbHbI aHanua. MornoleHre u paccesHue B Npo3payvHbIX cpeaax. ABneHue nH-
TepdepeHumn. 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 nsnyyeHme.

MpuHUMNBI TEOPUM OTHOCUTENBHOCTU. 3aBUCUMOCTBL Macchbl OT ckopocTu. CBsA3b
Macchbl 1 aHeprnn. 3akoHbl U3nyyeHnsi YepHoro Tena. NupomeTpbl. CBeTOBbIE KBaH-
Thbl. ABneHne dotoadpdekTta. Adpdekt KomntoHa.

Tema 18. Teopnsa OTHOCUTENBLHOCTU.

MoctynaTtbl Teopun oTHOCUTENBHOCTU. ONTUK ABWMXYLLUMXCA cpen. [Mpeobpasosa-
Hus JlopeHua. PenatuBuctckasg 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 KBaHTOBbIX YMCEN 3MeKTpoHa B atome. CTpoeHne MHo-
roaneKkTpoHHbIX aTOMOB. [leprnognyeckasa cuctema anemeHToB MeHaeneesa.

Tema 20. OcHOBbI KBAQHTOBOW TEOPUM.

BonHoBbie cBoncTBa YacTuy. OCHOBHbIE MOHATUSA KBAHTOBOW MEXaHWUKW: ypaBHe-
Hue LWpeanHrepa, BonHoBas (yHKUMA. PeHTreHoBckme nyydn. 3akoH Mosnu. [Ou-
dpakumsi pPeHTreHOBCKMX Iyyen. PeHTreHOCTPYKTYpHbIM aHanui3. MonekynsipHble
CMEeKTpbI.

Tekywmn koHTponb 9. 3awuTa J1P.

Tekywmn KoHTposb 9. TecTupoBaHue.
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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 ©&
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Yye6HbI Moaynb 10. Pusuka agpa.
Tema 21. CocTas sgpa. 7 ] |
ATOMHOE PO, HYKIOHbI. AAepHble Cunbl, 3Heprust cBs3u siapa. EctectBeHHas pa-
OMOaKTMBHOCTb, 3aKOH paamnoakTMBHOro pacnaga. [dencTBne paguoakTUBHbIX U3ITy-
YeHun, meTodbl 3awmTbl. MeTodbl perMcTpauun pagmoakTUBHbIX N3MYYEHUN.
Tema 22. AaepHble peakLmu. 12 | |
ApnepHble peakunn. Peakums genenus, agepHbli peaktop. TepMosaepHble peak-
UMK, YrnepogHbin UMK, nemMeHTapHble YacTuubl U UX Knaccudukaums.
Tekywmn koHTponb 10. PacyeTHo-rpacumyeckas paéora 6. 10
Tekywmn koHTponb 10. 3awumTa JIP. 1
Tekywuin koHTponb 10. KoHTponbHasa paboTa 3.
MpomexyTo4yHas aTrecTauusa no AMcumnnmHe. dK3aMeH. 36
BCEIO: | 432

3. TEMATUYECKWUI NMNAH

3.1. llekunn
Homepa O4yHoe 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
2 1 8
3 1 6
4 1 3
5 1 2
6 1 2
7 1 6
8 1 6
9 2 6
10 2 4
11 2 4
12 2 6
13 2 8
14 2 6
15 3 2
16 3 2
17 3 2
18 3 2
19 3 4
20 3 2
21 3 2
22 3 2
BCEIO: 88
3.2. MNpakTnyeckne 3aHATUA
o O4yHo-3a04HOE 00Y-
Homepa ay- HanmeHoBaHue 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
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OuHoe oByueHune O4HO-3304HOE OBY- | 5,106 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 Y it p 1 6

BSA3KOM XXMUAKOCTU.

M3yyeHne oCHOBHOro 3akoHa
3 OMHaMVKK BpallaTenbHOro ABu- 1 6
XeHus.

WccnepnoBaHue konebanuii npy-
4 YKMHHOrO, MaTemMaTU4YecKoro unm 1 6
PU3NYECKOro MasiTHUKA.

6 M3amepeHune onvHbl BOMHbI U 1 6
CKOPOCTW 3BYKa.

M3mepeHne MonsipHon Maccel
Bo3ayxa. MiamepeHue koadpdu- 1 6
LMEHTOB BA3KOCTW UMW Teno-

NPOBOAHOCTM BO34yXa.

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

9 WccnenosaHue anekTpuyeckoro > 6
nonsi.
WN3mepeHne eMKoCTU KoHOeHca-

10 P A 2 6
Topa.
M3yueHne 3aKoHOB NOCTOSIHHOTO

11 y 2 6
TOKa.

12 M3yyeHne BakyyMHoOro auoaa. 2 6
WccnepnoBaHne SIBNEHNs anek-

13 A 2 6

TPOMarHUTHOM MHAYKLNN.

VccnepoBaHne HamarHM4mMBaHus

13 Xenesa. VlamepeHvne mMarHutHoro 2 4
nons 3emnu.
MN3amepeHune AnvHbl BOMHbI CBETA

16 PERIS A 3 6

C NnomolLLbo Korew HbtoToHa.

M3amepeHune onvHbl BOMHbI cBETa

16 C NOMOLLbIO AndPaKLMOHHOW 3 6
peLleTKu.
16 MamepeHue yaenbHoro epaltle- 3 6

HUSI pacTBOpa caxapa.

M3mepeHue koadhduumneHTa no-
rnowieHus sonbdpama. Name- 3 6
peHue curbl cBeTa C MOMOLLbIO
doToanoaa.

17

19 WccnepoBaHue cnekTpa Bofo- 3 6
poaa.
CraTtuctuyeckasi obpaboTka

22 A0EepHbIX U3MEPEHMUI C MOMO- 3 6
LWbto pacnpeaenexHuns MNyaccoHa.

BCEro: 106
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4. KYPCOBOE NPOEKTUPOBAHUE

He npenycmoTpeHo.

5. TEKYLWMN KOHTPOJ1b YCNEBAEMOCTU OBYYAIOLLEIOCH

Homepa OuHoe obyyeHve O4HO-3304HOE 0BY- | 4,106 oByueHHe
y4e6HbIX dopma Y YeHue 4
mMogayneu, no
KOTOPLIM KOHTDOJ:lﬂ Howmep Kon-Bo Howmep Kon-Bo Howmep 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
45,6, BawuTa nabopaTopHbIX padoT 2 3
7,9,10 3 3
3
6
8 KoHTponbHas paboTa
10
9 TecTupoBaHue

6. CAMOCTOATEJIbHAA PABOTA OBYYAKLIEIOCA

OuHo-3a04HOe 00y-
Buabl CAMOCTOSITENbHOI paboThl oByuato- | O4Hoe obyderne yeHe 3aouHoe obyueHue
erocs Homep O6bem Howmep O6bem Homep O6bem
cemecTpa (yacbl) cemecTpa (vachbl) cemecTpa (vachbl)
YcBoeHve TeopeTu4eckoro Marepuana 1 8
2 10
3 8
MoprotoBka Kk MpakTU4eckum n nabopaTopHbIM 1 8
3aHATUAM 2 10
3 8
BeinonHenne PI'P 1 20
2 20
3 20
BbinonHeHWe KOHTPOIbHLIX paboT
MoaroToBka Kk ak3ameHam?® 1 36
2 36
3 36
112+
BCEIO: 108

7. OBPA3OBATEJIbHbIE TEXHOJIOI A
7.1. XapaKkTep1McTUKa BUAOB U UCNONb3YyeMbIX MUHHOBALMOHHbLIX (hOpPM yYeOHbIX 3aHATUM
He npegycmoTpeHo.

7.2. Cucrema oueHnBaHusA ycneBaemMoCTu n LOOCTUXEeHUN 06yqarou.mxc;| Ansa npome)KyTquoﬁ aTTe-
crauuu

TpaguumoHHas | X ©annbHO-penTnHroBas

8. OBECNEYEHUE ANCLUUTMIIUHDI

8.1. YuebHas nutepatypa
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a) ocHoBHas yyebHas nuTeparypa

1. CuyxuH [0.B. O6wmn kypc dusnkm. Tom |. MexaHnka [DneKkTpoHHbIN pecypc]: y4ebHoe nocobue
ans sy3sos/ CuByxuH [1.B.— 3nekTpoH. TekcToBble AaHHble.— M.: PUSMATIINT, 2014.— 560 c.
Pexum goctyna: http://www.iprbookshop.ru/25013. - 36C «IPRbooks»

2. CuvByxuH [1.B. O6wun kypc cdusmkn. Tom Il. TepmoamnHamumka n monekynsipHas pumsmka [SnekTpoH-
HbI pecypc]: y4ebHoe nocobume ans By3os/ CuByxuH [1.B.— OneKkTpoH. TeKCToBbIE AaHHble.— M.:
OUBMATIINT, 2014.— 544 c.

Pexum goctyna: http://www.iprbookshop.ru/25014. - O6C «IPRbooks»

3. CuByxuH [1.B. O6wun kypc cnsnkn. Tom 3. AnekTpuiecTBo [ONEKTPOHHbIN pecypc]: y4ebHoe noco-
ove gns By3oe/ CuByxuH [1.B.— 3OnekTpoH. TekcToBble aaHHble.— M.: PUBMATIINT, 2009.— 655 c.

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

4. CuyxuH [.B. O6wmn kypc dusukn. Tom 5. ATomHasa n saepHas dusmka [ONeKTpoHHbIN pecypc):
y4yebHoe nocobue ansa By3os/ CuByxuH [1.B.— OneKkTpoH. TEKCTOBbIE AaHHbIE.—
M.:®U3MATJINT,2008. —783c.

Pexum goctyna: http://www.iprbookshop.ru/17373. - 3bC «IPRbooks»
0) pononHuTenbHasa yyebHas nutepartypa

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

6. 3ucman, I"A., Kypc obwern dumsukn. YyebHoe nocobue ans By3os. T.1-3: [Tekct]/ . A. 3ucmaH,
O. M. Togec.— CI16.: «JlaHby», 2006-7.

8.2. NMepeyeHb y4eGHO-MeTOANYECKOrO obecneYyeHus Ansi CaMOCTOATeNbHOW PaboThbl 06yyvaroLmXx-
cA Mo AUCLMNIINHE

1. Makcumos, B.M. ®usuka. MHanBmayaneHble 3agaHus ANg CamMoCTOATENbHOM paboTbl CTYAEHTOB.
Y.1. MexaHuka. [TekcT]: YuebHo-meTogmyeckoe nocobue / B.M. Makcumos, M.H. MonsHcknn, C.A.,
Mopxeukun; - Cr6.: Cr6lrrTYPI, 2015. -44c.

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

2. Makcumos, B.M. ®dusuka. Y.2. KonebaHusa. MonekynsapHas cdusunka: HanBmayanbHble 3agaHunst
Ons pacyeTHbIx paboT cTyaeHToB. [TekcT]: YuebHo-meToamyeckoe nocobme anga 6akanaBpoB BCex
dakynbteToB / B.M. Makcumos, C.A. MNMopxeukun, O.10. Oepkayesa, A.A. Cyxos; - CI16.:

Cre rtTyprt, 2013.- 35c.

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

3. AwkanyHuH, AJ1. ®usumka. Y.3. SnektpocTtaTuka. MocToaHHbIN TOK: IHOuBMAYyanbHble 3agaHna ans
pacyeTHbIX paboT CTyAeHTOB. [TekcT]: YuyebHo-meToanyeckoe nocobue ans CTyaeHToOB BCeX hakyrb-
TeTtoB / AJ1. AwkanyHuH, B.K. Koseipes, B.M. Makcumos, T.C. Mapkosa, O.B. Axyw; - Cl16.: CI16
FMYPIM, 2014. -41 c.

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

4. Abpamosuy, A.A. SnekTpomarHeTnam: NHauBmayanbHble 3agaHus Ans pacyeTHon paboTsl no du-

3uke. [TekcT]: YuyebHo-meToamyeckoe nocobue. [Ana 6akanaBpoB Bcex akynbTeToB / A.A. AGpamo-
Bu4, B.M. Makcumos, B.O. KabaHos, C.A. MNMopxeukun, A.A. AwkanyHuH. — CI16.: CM6rTyprri, 2013. -
45 c.

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

5. AwkanyHuH, AJ1. dusuka. Y.5. OnTuka. [TekcT]: MeToguyeckne ykasaHus 1 3agaHus ons camocTto-
aTenbHon paboTel ctygeHToB / AJ1. AwkanyHuH, A.A. Abpamosny, B.M. Makcumo, M.H. Nonsk-
ckun, C.A. Mopxeukun. — CM6.: Cro rtyp, 2015. -30c.

Pexum goctyna:  http://www.nizrp.narod.ru/metod/kaffysik/13.pdf. -Ob5 BLUT3.

6. AwkanyHuH, A.J1. dusuka. Y.6. dPnsmka atoma un sapa. MhguemnayanbHble 3agaHus s pacyHeTHON
paboTbl cTyaeHToB.[TekcT]: YuebHo-meToguyeckoe nocobue./ A.J1. AwkanyHuH, B.M. MakcnmoB. —
Cne.: CrerTypPmn, 2015. -30 c.

Pexum goctyna:  http://www.nizrp.narod.ru/metod/kaffysik/15.pdf . -3 BLUT3.

7. KabaHos, B.O. ®usmka. dnemeHTbl Teopun norpellHocTen. [TekcT]: MeTogmdeckne ykasaHus K na-
BGopaTopHOMY NpaKTUKyMy ANs CTyAeHToB Bcex Hanpaenenun / B.O. KabaHnos, B.M. Makcumos, C.A.
Mopxeukun. —CI16.: CIMerTypPrl, 2015. -17c.

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

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

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

.M. Banosa; - CI6.: CIN6 I'MyPIT, 2014.-32c.

Pexum goctyna:  http://www.nizrp.narod.ru/metod/kaffysik/6.pdf. -Ob BLUTO3.
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9. Abpamosuy, A.A. dusuka. MexaHuka n monekynsipHas cpumsumka [TekcT]: YuyebHo-meToamnyeckoe
nocobue k nabopatopHbiM pabotam Ne 1 —31,1—32, 1-33,1-41, 1 - 42 anda 6akanaBpoB BCEX
dakynbTeToB / A.A. Abpamosuy, B.O. KabaHos, B.M. Makcumos, C.A. MNMopxeukun; -Cl6.:

Cnoe rTypri, 2014. — 33c.

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

10. KabaHoB, B.O. ®dusuka. MexaHuka n monekynapHasa dusuka [TekcTt]: YuebHo-meToamyeckoe no-
cobue k nabopaTtopHbiM pabotam Ne 1 —51,1-61, 1 - 71, 1 — 72 gna 6akanaBpoB BCcex hakynbTe-
ToB / B.O. KabaHoB, B.M. Makcumos, M.H. Monsaxckuia, B.W. Nleiman, C.A. MNopxeuknir; - CI16.:
Cnoe rTypert, 2014.-40c.

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

11. Makcumos, B.M. ®usuka. SnekrpomarHetuam [TekcT]: YuebHo-meToamyeckoe nocobue k nabopa-
TOpHbIM paboTtam Ne 2 — 01, 2 — 11, 2 — 21 ansa 6akanaBpos Bcex pakyneteToB / B.M. Makcumos,
B.O. KabaHos, b./. CnecuBue, C.A. MNopxeukuin, A.J1. AlkanyHuH; nog pea. npod. MN.M. Banoea; -
Cre: CNe rtyprri, 2013. -36¢. http://www.nizrp.narod.ru/elektromagnetizm2013.htm. -3b BLUT3.

12. llemmaH, B.W. SnektpomarHeTnam [TekcT]: MeToanyeckue ykaszaHusa kK nabopatopHbiM paboTam
Ne 2 — 31, 2 — 32, 2 — 41 gnsa Bcex dpakynbteToB / B.W. llenman, B.M. MakcumoB, A.J1. AlWKanyHuH,
O.10. epkauesa; - ClN6.: CI6 r'TYPIT, 2012. -39c.

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

13. KabaHos, B.O. ®dusuka. SnektpomarHetTnam. [TekcT]: YuyebHo-meToamyeckoe nocobue k nabopa-
TopHbIM pabotam Ne 2 — 51, 2 — 52, 2 — 53 ans 6akanaBpoB Bcex dakynbTtetoB. / B.O. KabaHos,
B.M. Makcumos, A.A. Abpamosuy; - CIM6.: CIM6IrTyPrl, 2015. -31c.

Pexum goctyna: http://www.nizrp.narod.ru/metod/kaffysik/14.pdf. - 3b BLWTD3.

14. Kosblipes, B.K. Ontuka [TekcT]: MeToamnyeckme ykasaHusi K nabopatopHbiM pabotam Ne 3 —11, 3
—12,3-21. / B.K. Kosbipes, B.M. Makcumos, C.A lMopxeukun, A. B. ®enopos; nog obLiewn pea.
gou. B.M. Makcumosa, npod. .M. Banosa; - CI16.: CI6 'TYPTI1, 2011. -35 c.

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

15. Abpamosuy, A.A. dusnka. Ontuka [TekcT]: YuebHo-MeToaudeckoe nocobue k nabopaTtopHbIM pa-
6otam Ne 3 — 31, 3 — 41 gns GakanaBpoB Bcex dakynbteToB / A.A. Abpamosud, B.O. KabaHos, B.M.
Makcumos, C.A. Mopxeuknin, A.B. ®epopos; nog obuiern pen. gou.B.M. Makcumosa, npodp. A.JL.
AwkanyHuHa; - Cl6.: CMerTypPri, 2013. -29c.

Pexvm goctyna:  http://www.nizrp.narod.ru/optika2013.htm. -3 BLUTD3.

16. KabaHos, B.O. Ontuka[TekcT]: MeToguyeckne ykasaHus k nabopaTopHbiM padotam Ne 3 —51, 3
- 61,3-71 /B.O. KabaHos, B.W. leimaH, B.M. Makcumos, b.M. Cnecusues, A. B. ®eaopos ; -
Cne.: CrerTypPri, 2011. -38 c.

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

17. KabaHos, B.O. dusuka. dunsmka agpa. [Tekct]: YuebHo-meToanyeckoe nocobue k nabopartopHom
pabote Ne 3-91 / B.O. KabaHos, A.J1. AwkanyHuH, B.M. Makcumos; -Cl16.: CI6IrTYPI1, 2014. -21c.
Pexum goctyna: http://www.nizrp.narod.ru/metod/kaffysik/7.pdf. -Ob BLUT3.

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

19. A6pamoBuy, A.A. dusuka. SnektpomarHeTnam. [TekcT]: YuebHo-meToamyeckoe nocobue k nabo-
patopHou paboTte Ne 3-U, / A.A. Abpamosuy, M.H. MonsiHckun: - CM6.: CMN6ITYPI, 2014. -18c.
Pexum goctyna: http://www.nizrp.narod.ru/metod/kaffysik/4.pdf. -OBb BLUTO3.

20. MNonsaHcknn, M.H. ®uaunka. NOHNMOMETPUYECKME N3MEPEHMNS XapaKTEPUCTUK ONTUYECKOro CTekna.
[TekcT]: YuebHo-meToan4veckoe nocobue k nabopartopHon pabote Ne 4-U, / A.A. AbpamoBuu,
M.H. NMongaxckun: - CI6.: CM6rTyPri, 2014. -19c.

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

21. AwkanyHuH, A.J1. dnsmka. Yactb 1. Prusmnyeckme 0CHOBbI MeXaHNKN. PU3NYECKMEe OCHOBbLI MOSIEKY-
nApHON hunankmn n TepmoauHamukun. [TekcT]: MNMporpamma, MmeTogmnyeckme ykasaHus n KOHTPOSIbHbIE
3agaHus. [nsa ctyaeHToB 3ao4Hon hopMbl 06y4eHus Bcex cneunansHocTtern / AJ1. AwkanyHuH, B.O.
KabaHos, C.A. lNMopxeukun: - CI6.: CM6I'TYPI, 2015. -48c.

Pexum goctyna: http://www.nizrp.narod.ru/metod/kaffysik/17.pdf. -3 BLUT3.

22. AwkanyHuH, A.J1. dusuka. Yactb 2. nekTpoctaTuka. [NoCcTOSAHHbLIA TOK. QNeKTpoMarHeTu3Mm.
OnekTpomarHutHble konebaHus n BonHbl. [TekcT]: NMporpamma, MeToguyeckne ykasaHus U KOHTPOIb-
Hble 3agaHus. [na cTygeHToB 3a04HON hopMbl 06yYeHus Bcex crnieyuansHocTen / AJ1. AKanyHuH,
B.O. KabaHos, C.A. Mopxeukuia: - CI6.: CIMerTypPIl, 2015. -48c.

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

23. AwkanyHuH, A.J1. dusuka. Yactb 3. OnTuka. KBaHTOBO-OMTUYECKNE SABMEHUSA. DNEMEHTbI aTOMHOW
n aaepHor dusunkn. [TekcT]: Nporpamma, MeToaMYECKNE YKaszaHUsA 1 KOHTPONbHbIE 3aaHns. Ons
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CTYOEHTOB 3a04HON hopMbl 0ByueHus Bcex cneyunansHoctern / AJl. AwkanyHuH, B.O. KabaHos, C.A.
Mopxeukun: - CrM6.: CM6IrTYPr1, 2015. -38c¢.
Pexum goctyna: http://www.nizrp.narod.ru/metod/kaffysik/19.pdf -Ob BLUT3.

8.3. NepeyeHb pecypcoB MHPOPMaALMOHHO-TENIeKOMMYHUKaLMOHHOM ceTn "UHTepHeT", Heo6xoau-
MbIX O4J151 OCBOE€HWA AUCLUIMIINHbI
1. OnekTpoHHbIN y4ebHuk dusnkn PhysBook: http://physbook/ru
2. dusumka B aHuMaumsax: http://physics.nad.ru
3. CnpaBoyHble n obpasoBaTenbHble MaTepuansl No cusnke: http:/sfiz.ru
8.4. NepeyveHb MHOPMALMOHHBIX TEXHONOINMIA, UCNOJIb3YyeMbIX NPU oCcyLiecTBIeHMn obpa3oBa-
TeNnbHOro npouecca no AUCLUUNIIMHE, BKIoYas nepevyeHb NporpaMmmMHOro obecnevyeHusi
1. Microsoft Windows 8.1
2. Microsoft Office Professional 2013
3. PTC Mathcad 15
8.5. OnucaHune matepuanbHO-TeEXHUYECKOM Ba3bl, HOOXOAMMOMN ANA OocyLecTBIEHMA obpa3oBa-
TenbHOro npouecca no AUCLMNIIMHE

1. AyamTopus ¢ MynbTUMEAMNHBIM KOMMMEKTOM 060pyaoBaHUS.

2. CneunanuaunpoBaHHas nabopatopus ansg nposegeHns nabopaTtopHOro NpakTuKyma no MexaHuke u
MornekynsipHon cpusmke: 16 nabopaTopHbIX MAaKeToOB, M3 HUX 6 HOBbIX COBPEMEHHBIX, ocuunnorpad u
2 3BYKOBbIX reHepartopa.

3. CneuunanusmpoBaHHas nabopaTtopusi A5 NpoBeAeHUst NabopaTopHOro NPaKkTUKyma ro anekTpuye-
CTBY 1 MarHeTusmy: 10 nabopaTopHbIX MaKeTOB.

4. CneunanunsunpoBaHHasi nabopaTtopusa ansa npoBeaeHna nabopaTtopHOro NpakTnukyma no ontuke: 3
nonspuMmeTpa, MoHoxXpomaTtop, 12 nabopaTopHbIX MAKeTOB, UMMYIbCHO-NEPECYETHOE YCTPONCTBO, 2
roHMomeTpa, pedpakTomMeTp, MUKPOCKONM, ONTUYECKUI MMPOMETP, crnekTpodoTomeTp CP-4.

5. Nabopatopusa gns nposeaexms HAPC.

a) YcTaHoBKa AN U3y4eHusi NNaBneHnst n Kpuctannmnsaumm HaHokpuctannoB CuCl B ctekne meto-
JOM 9KCUTOHHO TEPMUYECKOro aHannsa, coaepXuTt: MoHoxpomaTtop VLH-23, cuctemy aBTomaTtude-
CKOro HarpeBa-oxnaxaeHus obpasua, ynpaBnsemyto KoMmnboTepom ¢ nHtepdencom NI DAQ, ©3JY.

0) YcTaHoBKa Ans uccnegoBaHus cnekTpa nornoLeHns HaHo kpuctannos CuCl B ctekne n onpe-
aeneHuns ux cpegHux pasmepos. CoaepxuT: cnektpodoTomeTp Specord M40, ynpasnsemsin IMK.

B) YcTaHOBKa AN U3y4eHNs ONTUYECKUX XapakTepUCTUK CTEKNa Ha OCHoBe roHnomeTpa 5.

r) YcraHoBka ons nsydeHus ocumnnorpada n pabotsl ¢ HUM. CogepXunt: ocuunnorpad, reHepa-
TOp 3ByKoBOW YacToThl ['3-35, cneunanbHbIn reHepaTop 6-15.

6. JlabopaTopumsa cnekTpOCKONUU LENONOo3bI:
a) cneKkTparnbHO-BbIMUCANTENBHBIA KOMMNIEKC Ha ocHoBe MP-24 n a3oTHOro Kpuocrara;
0) ®ypbe-cnektpomeTp JFS-113;

B) UK-cnektpomeTp; r) cnektpodotometp M-40.
7. NNabopaTopus onTUYeCKon cnekTpockonuu: a) cnekrpogortomeTp CO-8;
6) ®ypbe -cnektpomeTp JFS-113.

8.6. MHble cBegeHnA 1 (Mnu) maTepuansbl
KomnnekT nnakatoB No pasnuyHbIiM pasgenam usmku.

9. METOOMYECKUE YKASAHUA ANA OBYHAIOLWUNXCA NO
OCBOEHUIO AUCLUUIMJIUHDI

Buabl y4ebHbIx 3aHs-

TUIA U caMoCTOATENb-

Hasa paboTa obyyato-
Lmxcst

OpraHI/I3aLI,VI$| AeATellbHOCTU 06yqa}ou.leroc;1

Nekumnn Mpopa6oTka paboyei nporpammsl, yaensas ocoboe BHUMaHUE Lienam 1 3agadam
CTPYKTYPE M COAEPXKaHWUI0 AUCLIMMINHBI.

KOHCNEKT NeKLmit: KpaTko, CXeMaTUYHO, NocneaosaTeribHo (PUKCMPOBATL OCHOB-
HbIE NOMNOXEHWS, BbIBOAbLI M POPMYNUPOBKM; MOMEYaTh BaXKHBIE MbICAN, BbIAENATh
KIIoYeBbIe CoBa, TEPMUHbI.

MpoBepka TEPMUHOB, NOHATUIN: OCYLLECTBASATH C MOMOLLbIO 3HLMKIONEeAWH, Cro-
Bapeii, CnpaBoOYHUKOB C BbINCIBAHWEM TOMKOBaHUIA B TETPaab.

PaboTa ¢ TeopeTU4ecKMM MaTepuanoM: HalmTh OTBET Ha BOMPOCHI B PEKOMEH Y-
emMon nutepatype. Ecnn caMocToaTensHO He yaaeTca pa3obpatbest B Matepuane,
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Buabl y4ebHbIx 3aHs-

TUIA U cCaMOCTOATENb-

Has paboTa obyyato-
Lmxcsi

OpraHusaumst oeaTenbHOCTV 0ByYatoLlerocs

Heo6xoaVMO CHOpPMYIMpPOBaTh BOMNPOC U 3afaTh NpenodaBaTernio Ha KOHCY bTaumum
WK Ha NPaKTUYeCKOM 3aHSTUM 1 ap.

lMpakTnyeckne 3a-
HATUSA

PaboTa ¢ KOHCNEeKTOM feKUnin, NoaroToBka OTBETOB K KOHTPOJIbHbIM BOMpocam,
npPoOCMOTP peKomeH,qyeMOM nmTepartypbl. Ha NPaKTUHECKUX 3aHATUAX CTYOEHT y4uT-
CA aHanmM3npoBaTb KOHKPETHYK CUTYau o U NPUMEHATb N3yvYaeMble 3aKOHbI q)I/ISMKI/I
K pelleHnto npeanoXXeHHblX 3aaad, npaBuilbHO O(*)OpMJ'IFlTb pelleHne, Nnonb3oBaTbCA
cnpaBOYHbIMU MaTepunanamMmu.

JlabopaTopHbie
3aHATUS

Ha nabopaTopHOM 3aHATUN CTYAEHT 3HAKOMUTCS C pearibHO NPOUCXOOSALLMMM SAB-
NEHNSIMU 1 3aKOHAMM, KOTOPbIM OHW MOAYNHAIOTCSH; YYUTCS NPaBUIIbHO NPOBOAMUTb
OCHOBHbIE M3MEpPEHUS, 3anvcbiBaTbh U obpabaTbiBaTb MX pe3ynbTaTbl; 3HAKOMUTCS C
OCHOBHbIMW Npubopamun. [pu NoAroToBke k labopaTopHon paboTe crnegyeT BHU-
MaTeslbHO MpoYnTaTh B METOANYECKOM NOCOOMM TEOPETUYECKOE BBEAEHUNE MO TEME
paboTbl, U YCBOUTb Kakue ABMeHus nay4vatotcsi B paboTte, kakne BerMynHbl UCMOosb-
3YHOTCS ANS UX OMMUCaHUSA U KakMM 3aKOHaM OHM MOAYMNHSATCA. 3aTeM criegyeT npo-
ynTaTb onMcaHue paboTbl U YCBOUTDL: Liefb paboTbl, CXEMY YCTAaHOBKU, Kakue name-
peHMs BbIMOMHATCA U ANs Yero, HasHavyeHne npubopos. MNocne aToro crnegyeT nog-
roTOBWUTb NPOTOKON paboTbl. CTyAEHT JonycKaeTcsl K BbINOHEHWUIO paboThl TOMLKO
nocre onpoca npenogasartenem rno cogepxaHuo paboTbl. locne BbiNONHEHNS pa-
00TbI criefyeT NPOU3BECTU BCE pacyeThl, BKNOYasa pacyeT norpeluHocTen. Moctpo-
UTb Heobxoammble rpadmkn. [ns 3awutel nabopaTopHbix paboTt cnegyet npopabo-
TaTb TEOPETUYECKOE BBEAEHME B TEMbI 3aliMLLaeMbIX paboT, BKNOYas BbIBOAbI OC-
HOBHbIX (POPMYJ1, MpOaHaNM3npoBaTb pe3yrnbTaTbl paboTbl, NpopaboTaTb KOHTPOSb-
Hble BOMpPOCHI 1 3agaun.

CamocTodaTenbHasd
pabota

CamocTodaTenbHas paboTta BKtoYaeT: NpopaboTKy Nekuun n y4edHom nutepaTypbl,
MOATrOTOBKY K MPaKTUYeCKMM 1 nabopaTopHbIM 3aHATUSIM, odhopMeHune nabopatop-
HbIX paboT, BbinonHeHne PI'P n KoHTponbHbIx PaboT (ansa 3a04HMKOB), NOATOTOBKY K
3k3amMeHaM u 3a4eTam. [1pu NoaroToBke K 3k3aMeHy (3a4eTy) Heobxoammo npopabo-
TaTb KOHCMEKTbI NEKUUA 1 pekoMeHayeMyto nutepaTypy. BblaenuTb He coBceM no-
HSATHbIE BOMPOCHI M MOMY4YUTb MO HUM pasbsACHEHUE Ha KOHCYNbTaUuUK.

10. ®OHA OLLIEHOYHbIX CPEACTB

ONA NPOBEAEHUA NPOMEXYTOYHON ATTECTALMA

10.1. OnnucaHme nokasaresnien n KpMTepueB OLEHUBAHMUA KOMMETEeHLUN Ha pa3nNYHbIX 3Tanax ux
¢hopmupoBaHus, onucaHue LKan oueHMBaHUA

10.1.1. NMoka3aTenu oLeHUBaAHMUA KOMMNETEeHLUMIN Ha 3Tanax ux popmmpoBaHusi

METOAbl TEOPETUYECKNX MU IKCNEPUMEHTANb-
HbIX UCCreaoBaHuin B (hnsnke n nMeeT npea-
CTaBlieHNe 0 PU3NYECKUX SABITEHUSAX

2. [leMoHCTpMpyeT NpuMeHeHne 6a3oBbIX
PU3NYECKMX 3aKOHOB K pPELLEHMNIO 3aaa4

3. BnageeTt HaBblkaMu No3HaBaTENbHOWN,
y4yebHON OeATeNbHOCTH, HaBblkamMu paspe-
weHusa npobnem. CnocobeH kK camocTos-
TenbHOMY NOUCKY METOAOB peLleHns npak-
TUYECKMX 3a4aM.

2. MpakTnyeckoe
TMMNOBOE 3afaHne

Koo komneTteH- HanmeHoBaHue MpenctaesnexHne
uum . OLIEHOYHOro OLLEeHO4YHOro cpefa-
lMokasaTenu oueHMBaHNS KOMNETEHLUI
(aTan ocsoeHus) cpeacTea cTBa B (boHAe
OK-7 (1,2) 1. N3naraet 6a3oBble (husmyeckmne 3aKoHbl, 1. YctHoe cobe- | 1. [NepeyeHb Bo-
3HaeT OCHOBHble (hU3MYeCKne BENUYUHBI, cefioBaHue NPOCOB K 3K3aMeHY

(3avety) (150 BO-
NnpocoB)
2. MNpakTuyeckue
TMMNOBbIE 3a4aHus
(75 3agauv)

10.1.2. OnucaHue WKan U KpuTepueB oL eHNBaHUA CPOPMUPOBAHHOCTU KOMNETEHLIMN
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Kputepum oueHnBaHusa chopMMpoBaHHOCTU KOMMNETEHLUN

OLetka o Tpaau- Kputepun oueHnBaHns cchopMMpOBaHHOCTM KOMMETEHLIMIA
LMOHHOU LLKane
YcTHoe co6ece/:|,OBaHme npaKTM‘-IeCKoe 3aaHune
O6yu4atowmncsa nokasbiBaeT BCECTOPOH- | ObyyatoLmincss AEMOHCTPUPYET NpaBusb-
Hee 1 rnybokoe 3HaHne OCHOBHbIX (K- HOe NMOHMMaHWe yCnoBug 3agayu, Bnage-
3U4ECKNX 3aKOHOB, CBOBOOHO HMe HaBbIKaMK ero aHanunsa, Beibopa Hyx-
OPWMEHTUPYETCS B OCHOBHbIX MOHATUSX, HbIX 3aKOHOB U (hopMyn ANs ee peLUeHus,
TEPMUHaXxX 1 onpefeneHnsx Npyu OTBETe; | 3HaHWE pa3MepHOCTeN PU3NYECKMX BENU-
YCBOWIT OCHOBHYIO M 3HAKOM C AOMOfHW- | YMH. YMEEeT NPUMEHATb MaTemMaTnyecKmn
TENbHOWM NUTEPaTYpPOI; MOXET 0ObsIC- annapart Ansi peanusauum nnaHa peLueHust
OTNMHHO HUTb B3aMMOCBSI3b OCHOBHbIX hn3nye- 3aga4yum u, ecrnv 3T0 HEOOX0AMMO, MOXET
CKNX 3aKOHOB U UX 3HaYeHune 4ns no- npeacTaBuTb ero rpaduyeckn. Monyyun
cnegyrouen npogeccnoHanbHom aes- npaBuUIbHbIA OTBET U MOXET €ro UHTep-
TENbHOCTW, NPOABIAET TBOPYECKMNE CMNo- npeTnpoBaTb.
COBHOCTN 1 LUMPOKYIO 3pYAMLIMIO B UC-
nonb3oBaHuM y4ebHOro matepuana.
B MCNONb30BaHUM y4ebHOro matepuvana.
O6y4arowmmncsa nokasbiBaeT 4OCTaTOu- Ob6yvarowuncs 0eMoHCTpMpYeT 4OoCTaTou-
HbIN YPOBEHb 3HAHUIN OCHOBHbIX hu3n- HOe NOHUMaHue ycrnoBua 3agadn, Bnage-
YeCKMX 3aKOHOB, OPUEHTMPYETCS B OC- HMEe HaBbIKaMK ero aHanunsa, Beibopa Hyx-
HOBHbIX MOHSATUSIX U ONPEAENEHNSX; HbIX 3aKOHOB U (bopMyn ANs ee peLUeHus,
YCBOMIT OCHOBHYIO NUTepaTtypy; gonyc- 3HaHVe pasMepHOCTEN PU3NYECKUX BEMNK-
XOpOLUO KaeT He3HauuTerbHble NOrpeLlHoCTH NpK | YnH. [lonyckaeT He3HauuTerbHble norpeLu-
oTBETax Ha BOMPOCHI 3K3aMEHALMOHHOIO | HOCTU MPU MPUMEHEHMN MaTEMaTUYECKOrO
ouneTtaun AONOoJIHUTENNbHbIE BOMPOCHI annaparta and peanusauun nnaHa petie-
npenogasaTend. H1a 3agaun. Monyymn npaBunbHLIN OTBET,
HO UCNbITbIBAET 3aTpyAHEHNA C ero nH-
TepnpeTaumen.
O6y4arowmmncsa nokasbiBaeT 3HaHNS O6yyarwuncsa BHUKaAET B CMbICIT YCITOBUSI
y4yebHOro matepmana B MUHUMarbHOM 3agayu, NOHUMAET NNaH ee peLleHns], oa-
obbeme; MoxeT chopMynupoBaTb hu- HaKo, He MOXeT B MOSIHON Mepe C NoOMOo-
3U4ecKne 3aKOHbl, MOHATUS M onpedene- | Wbl MaTeMaTMYECKOro annaparta peanu-
HWs1, HO NMPK 3TOM, Aonyckas bornbLuoe 30BaTb €e pelleHne. 3HaeT pa3aMepHOCTH
Y[OBNETBOPUTENLHO | KONMYECTBO HEMPUHLMAMANbHbLIX OLIN- PU3NYECKNX BEMNYNH, MOXET caenatb pu-
0OK; 3HAaKOM C OCHOBHOW NUTEPaTYpPON; CYHOK WUIM CXEMY, MOSICHSIIOLLYIO peLleHne
[OMyCKaeT CyLLLeCTBEHHbIE OLIMOKN B 3agaum.
oTBETe Ha 9K3aMeHe, HO MOXeT yCcTpa-
HUTb UX NO4 PyKOBOACTBOM npenoaaBa-
Tens.
Ob6yyatowmnca He nmeeTt goctatoyHoro | OByvaloLWMACca He MOXeT nNpoaHanuanpo-
YPOBHS 3HAHWUS1 AUCLIMNIINHBL, HE MOXET | BaTb YCNOBWE 3aa4yu, HAMEeTUTb NnaH ee
chopmynupoBaTb OCHOBHbIE hn3ande- peLLeHunsl, BbIbpaTh on3NYeCcKme 3akoHbI U
CKWe 3aKOHbI; NMITIOXO OPUEHTUPYETCS B MroX0 OpUeHTUpyeTcsi B U3NYECKNX Be-
OCHOBHbIX MOHATUSAX N ONPeAEneHusix; NMYnHax, He BrageetT MateMaTuyecKum
MIoX0 3HaKOM C OCHOBHOW nuTepaTtypon; | annapatoM. [peactaBneHme vyxon pabo-
HEeYO0BMeTBO- [JOrMycKaeT Npu OTBETE Ha 3K3aMeHe Cy- | Tbl, OTKa3 OT BbINOMHEHUS 3a4aHus
puTEenLHO LecTBeHHble OLLUNOKN U HE MOXET
YCTPaHNUTb UX gaxKe nog pykosogcTtBOM
npenogasaTtensi.
MonbiTKa cnUcbIBaHWs!, UCMOMb30BaHUS
HepaspeLleHHbIX TEXHUYECKUX
YCTPOWCTB MIK NONb30BaHWe NoAcKas-
KOW Opyroro YenoBeka.

* CywecmeeHHble owubKku — HedocmamoyHasi 2/1ybuHa u 0CO3HaHHOCMb omeema (Harnpumep, cmydeHm He cMoa rpume-
HUMb MeopemuyecKue 3HaHusi Orisi 06bsCHeHUs siernieHUl, Orisi yemaHOo8eHUs1 MPUYUHHO-CedCcmeeHHbIX cesi3el, CpasHEeHUsI U Krac-
cucbukayuu sienneHud u m.o.).

* HecyujecmeeHHble owubKu — HeroHoma omeema (Harnpumep, yryweHue us auda Kakoz2o-nubo HexapakmepHo20 ghakma,
O0ronHeHUs Npu onucaHuu npoyecca, s18MeHuUsi, 3akoHomepHocmel u m.d.); K HUM mMoaym 6bimb OMHEeCeHbl 02080PKU, OOMyU,eHHbIE
npu HeeHUMamenbHoCcmu cmydeHma.
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10.2. TUNOBbIe KOHTPOJIbHbIE 3aAaHUSA UITN UHble MaTepuanbl, HeOOXoANMbIe ANSA OLeHKU 3HAHUM,
YMEeHUM’, HaBbLIKOB U (UNK1) onbiTa AeATEeNbLHOCTU, XapaKTepu3ayrowme atanbl GPOpMUMpPOBaAHUA KOMMe-
TeHUun

10.2.1. NMepeyeHbL BONPOCOB K 3K3aMeHY (3a4yeTy), pa3paboTaHHbIN B COOTBETCTBUM C YCTAHOBIEH-
HbIMU 3TanamMmu chopMUpPOBaHMA KOMMNETEHLUN

Ne Ne

i dopmynunpoBka BONpPOCOB TeMbI

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

2 | OCHOBHbIe NpaBwua onepauun ¢ BEKTOpamMu. 1

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

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

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

6 | Bropown 3akoH HetoToHa. mnynbc cunbl. Mnynbsc Tena. 2

7 | Tpetun 3akoH HbtoToHa. M3onmMpoBaHHas cuctema maTepuanbHbIX ToUYeK. 3aKOH CoXxpaHe- 2
HWS UMMynbea.

8 | PeaktmBHOe gBwmxeHne. Popmyna Linonkoeckoro (BbIBOA). 2

9 | lNpoekuns BekTopa Ha HanpaeneHne. PasnoxeHne BeKTOpa Ha COCTaBnsoLme. 2

10 | PaboTa 1 MOLIHOCTb 2

11 | PaboTta nepemeHHon cunbl. Pabota ynpyrom cunebl. 2

12 | DHeprus KMHeTNYecKas u noTeHumanbHas. 3akoH COXpaHEeHUs SHepru. 2

13 | Cwvnbl TaroteHus. [None cun. 3akoH BCEMUPHOIO TAroTEHMS. QHEpPrus Tena B none TsSXecTu 2
3emnu.

14 | KoHcepBaTMBHOCTb cun TroteHns. [NoTeHumnansHoe none. 2

15 | KocMu4yeckue ckopocTu (BbIBOA). 2

16 | lNoHaTne abcontoTHO TBepaoro Tena. MNoctynarensHoe v BpallaTtensHoe AsuxeHne. LieHTp 3
Macc.

17 | BekTopHO€e Npov3BeaeHNe BEKTOPOB. 3

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

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

20 | MomeHT nHepumu amcka (BbliBof). 3

21 | MoMmeHT nHepLmm TOHKOro ctepxxHs. Teopema LUTeriHepa. 3

22 | MoMeHT nmnynbca 1 3aKOH ero CoOXpaHeHusl. 3

23 | KuHeTnyeckas aHeprusi BpalleH1s U KayeHums. 3

24 | KonebaTtenbHoe aBmxeHne. OCHOBHbIE NMOHATUS. 4

25 | NapmoHnyeckoe konebartenbHoe ABwmxeHue. KBasunynpyrasa cuna. CeoboaHoe konebaHune 4
6e3 3aTtyxaHus. [apMOHMYECKUIA OCLUNIIATOP.

26 | CKOpOCTb, YCKOPEHWE, IHEPrMS rApMOHNYECKOro kKonebaTenbHOro ABMXEHMUS. 4

27 | MaTtemaTtnyeckuin MasTHUK Kak rapMOHUYECKUIA OCLIMNNATOP. 4

28 | ®dusnyeckmn MasTHUK Kak rapMoHuMyecknin ocuunnatop. NpuseaeHHas gnvHa. 4

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

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

31 | Yrnoeas yacToTa 3aTyxatoLumx konebaHum kak PyHKUnSA koadpdurumeHTa 3aTtyxaHus. Jlora- 5
prUMmnYeckMn 4eKpeMEHT 3aTyxXaHus, Bpems penakcauum.

32 | BblHyxXaeHHble konebaHus, auddpepeHumanbHoe ypaBHEHUE 1 er0 peLleHre. 5

33 | 3aBMCMMOCTb aMNUTYAbl BbIHY>KAEHHbIX KonebaHui OT YacToThl BbiHYXAatoLen CUnbl. 5
PesoHaHc.

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

35 | YpaBHeHME NNOCKOW BOSIHbI. 6

36 | Tennosoe apwxeHne Mosnekyn. NapameTpbl COCTOAHUSA CUCTEMBI. YpaBHEHME COCTOSHUS 7
ngeansHoOro rasa.

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

38 | BHyTpeHHss1 aHeprus ngeanbHoro rasa. CteneHn ceBobogbl MONEKYIbI. 7

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

40 | NpgeanbHbii ras B none tsxkectn 3emnun. bapomeTtpuyeckasa dopmyna. ViaeanbHbivi ras B 7
cvunosoM none. PacnpegeneHue bonbLmaHa.
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41 | lNepBoe Ha4ano TepmoanHamukn. PaboTa rasa. 8
42 | NpumeHeHne NepBOro Havyana K n3oxopuyeckomy u nsobapudeckomy npoueccam. Pabota 8
rasa B 9TMx npoueccax.
43 | YoenbHble 1 MONSpHble TEMIOEMKOCTU NMPU NOCTOAHHOM 06beMe 1 Npu NOCTOSIHHOM [aB- 8
NeHnN.
44 | NpumMeHeHne NepBOro Havyana K u3oTepmmdeckomy npoueccy. Pabota rasa npu nsotepmu- 8
YecKoM npoLecce.
45 | NpumMeHeHne NepBoro Havyana Kk agnabdarmyeckomy npoueccy. YpaBHeHue NyaccoHa. 8
46 | PaBHOBecHOe cocTosiHue cuctembl. Kpyroson npouecc. Tennosas mawmnHa n eé K. Bey- 8
HbI ABuratens nepeoro poga. ObpartmMmble 1 HeobpaTMble NPOLLECCHI.
47 | Uukn KapHo w ero KI[. 8
48 | BeyHbIn gBuratenb BTOporo poga. BTopoe Hayano TepmMogMHaMukm. 8
49 | PeanbHble rasbl. YpaBHeHue BaH-gep-Baanbca. M3oTepmbl peanbHbix ra3oB. Kputuyeckas 8
TemnepaTtypa.
50 | BHyTpeHHsst aHeprus peanbHoro rasa. OnbiT [xoynsa-TomcoHa 8
51 | DneKkTpuyecKkuii 3apsag 1 ero CBOMCTBa. 3aKOH KyJloHa. 9
52 | OnekTpuyeckoe norne. HanpshkeHHOCTb 3NeKTPUYEeCKOro Nofs. 9
53 | HanpsbkeHHOCTb nonis TodevHoro 3apsga. lNpuHumn cynepnosnumm nonen. 9
54 | DnekTpuyeckuin aunonbe. PacyeT Hanps»KeHHOCTU Nons AWUMons. 9
55 | CunoBble NMHUK aneKTpudeckoro nonsi. NoTok BekTopa HanpsKeHHOCTU Yepes NoBepx- 9
HOCTb.
56 | Teopema Naycca-OcTporpagckoro. 9
57 | PacueT HanpskeHHOCTU 3MEeKTPUYECKOro nosnst 6eCKOHEYHOM paBHOMEPHO 3apsKEHHOM 9
NNOCKOCTW; ABYX NapannesibHbIX NAIOCKOCTEN.
58 | PacueT HanpskeHHOCTU 3neKkTpu4eckoro nonsg 6eckoHeYHo paBHOMEPHO 3apsPKEHHOW HU- 9
TW.
59 | Pabota cun anektpuyeckoro nons. MNMoteHuman. OKBMNOTeHUMaNbHbIE MOBEPXHOCTH. 9
60 | CBA3b MexXay HaNpPsKEHHOCTbIO M MOTEHLMANoM 3NeKTpUYECcKoro nons B andgdpepeHuym- 9
anbHOW N NHTerpansHou gopme.
61 | TeopemMa 0 LMPKYNALUN BEKTOPA HAMPSPXKEHHOCTU 3NEKTPUYECKOro Nons. 9
62 | lNpoBOOHUKM B 3NEKTPUYECKOM MOre. 10
63 | OnNekTpoeMKOCTb MPOBOAHWUKOB. 10
64 | KonHgeHcatopbl. EMKOCTb NIOCKOro KoHAeHcartopa. 10
65 | lNprmeHeHne KOHAEHCATOPOB ANs M3MepeHusa manbix 3apsaoB. OnbiT MunnukeHa. 10
66 | ONeKkTpu4ecKkuii ANNONb BO BHELLHEM 3NEKTPUYECKOM MNone. 10
67 | MNongapHoe npeacraBneHne 06 atoMax 1 Monekynax BeLlecTsa. Bektop nonspusauun. 10
68 | lNoBepxHOCTHas NNOTHOCTb CBA3aHHbIX 3apsA0B. BEKTop anekTpocTaTtnyeckon MHOYKLUN. 10
69 | OHeprus 3apsbKeHHOro NPOBOAHUKA. QHEPrust ANeKTpmyeckoro nons. MNNoTHOCTbL aHepruun. 10
70 | KOHBEKLMOHHBIV TOK 1 TOK NpoBoAMMOCTU. Cuna 1 NNoTHOCTb Toka. CBA3b NIIOTHOCTU TOKa 11
C NapamMeTpamMu NOTOKa 3apsXKEHHbIX YacTul,.
71 | 3akoHbl anekTpuyeckon Lenu. 3akoH Oma B auddepeHumnanbHon popme. 11
72 | Knaccuyeckas anekTpoHHasi Teopusa MeTarnsoB: 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 MNenbTtbe. 12
76 | MarHuTHOe none — none ABMXYLLMXCA 3apsaa0B. XapakTepucTukn nons. 13
77 | 3akoH buo-Casapa-Jlannaca. 13
78 | PacyeTt HanpsXXeHHOCTN MarHUTHOrO NONs KPYroBoro Toka Ha ero ocu. 13
79 | PacyeTt HanpsXeHHOCTN MarHUTHOro Nong NpsiMoro ToKa. 13
80 | Teopema O UMPKYNsLMM BEKTOPA HANPSXKEHHOCTM MarHMTHOrO Nnons. 13
81 Pac4yeTt HanpsXeHHOCTM MarHMTHOrO NOMs coneHovaa 1 Topounaa. 13
82 | [ercTBme MarHMTHOro nossi Ha NPOBOAHUK ¢ TokoM. Cuna AMmnepa. 13
83 | KoHTyp C TOKOM B MarHUTHOM norsie. 13
84 | MarHuTHbIN NOTOK. PaboTa No nepemMeLleHno MPOBOAHUKA C TOKOM B MarHUTHOM Morie. 13
85 | [lericTBME MAarHMTHOrO Nossi Ha 3apsbkeHHble YacTuubl. Cyuna JlopeHua. 13
86 | [IBuKeHue 3apshKeHHbIX YacTuL B NonepeyHoM MarHUTHOM nore. 13
87 | [IBuwKeHue 3apsKeHHbIX YacTuL, B NPOAOSNIbHOM MarHUTHOM nose. 13
88 | NpuHUMN SENCTBUA LMKNOTPOHA. 13
89 | AeneHune anekTpomarHmTHon nHaykuum (OMW). OnbiTel Papages. MNMpasuno JleHua. 3akoH 13
OMW.
90 | AsneHune camounHgykummn. MHOYKTMBHOCTb. MHAYKTUBHOCTbL coneHomaa. 13
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91 | MarHUTHbIN U MeXaHUYEeCKNA MOMEHTbI SNEKTPoHa Ha opbuTte. MMpomMarHMTHOE OTHOLLEHUE. 13
MoMeHTbl aTOMOB.
92 | Buabl MmarHeTUKOB: AnamMarHeTukn, napamarHeTUKn. 13
93 | PeppomarHeTukun. 'nctepesuc. 13
94 | OHeprus MarHUTHOro nons. 13
95 | lNepBoe nonoxeHne Makceenna. BuxpeBoe anekTpuyeckoe none. 14
96 | Btopoe nonoxeHne Makceenna. Tok cmeweHuns. [onHbIn ToK. 14
97 | BnekTpomarHuTHoe none. 14
98 | OnekTpomarHuTHble konebaHus. KonebartenbHbln KOHTYP. 14
99 | OTkpbITbIN KONebaTenbHbIN KOHTYP. OBpa3oBaHMe aNeKTpoOMarHMTHoOW BomnHbl. CBONCTBA 14
3NEeKTPOMarHMTHOW BOSHbI.
100 | MNepeHoc aHeprum BonHon. Bektop YMoBa-lNonHTUHra. IHTEHCUBHOCTb U3NYyYeHus. 14
101 | Wkana aneKkTpomarHWTHbIX BOMH. CBeToBOE n3nyyeHne. Cnektp unsnydenuns. CnekrpanbHas 16
nunHns. CnekTpanbHbIi Npubop.
102 | MNokasaTenb npenomrieHns Bewectsa. Ancnepcus. 15
103 | lNMpoxoxaeHne ceTa Yepes BellecTBO. 3akoHbl byrepa n Panes. 15
104 | NHTepdepeHunsa ceeta. IHTepdepeHUMOHHas KapTUHa. 15
105 | Ycnosusa Mmakcumyma v MMHUMYMa MHTepdepeHUNOHHON KapTuHbl. KorepeHTHbIe UCTOYHU- 15
kv cBeTa. OnTmnyeckas pasHOCTb xoAa.
106 | CnocoObl NoNyyYeHnst KOrePEHTHbIX MCTOYHMKOB B onTuke. OnbIiT KOHra. 15,16
107 | NHTepdepeHunsa B TOHKMX NneHKax. [1onockl paBHOrO HaknoHa. 16
108 | NHTepdepeHuns B TOHKMX NneHKax. [1onockl paBHOW TONLWMHGI. 16
109 | Konbua HeoTOHA. 16
110 | MNMpumeHeHne nHTepdepeHumnn. HtepgepomeTpol. 16
111 | Oudppakums ceeta. [NpuHumn NonreHca-dpeHens. 16
112 | 3oHbl PpeHensi, 06BbACHEHNE HA MX OCHOBE SAABMNEHUS audpakumni. 30HHbIE NNACTUHKN. 16
113 | AndppakumnmoHHasa pelleTka: yCTPOUCTBO M NPUHLUMN SENCTBUS. 16
114 | OudpakumoHHas pelleTka Kak cnekTpanbHbiin npubop. [Aucnepcust andpakumoHHOM peLleT- 16
KW.
115 | EcTecTBeHHbIN U NONSPU30BaHHbIN cBET. Buabl nonspusaunn. lNMonapusaTtop 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 Kupxrodda. 17
119 | 3akoHbl n3nyyveHns abconoTHO YepHoro Tena. 17
120 | OnTnyeckas NMpoMeTpus. 17
121 | 3aTpyaHeHUs BOMHOBOW OMTUKU NPY OB bACHEHUN 3aKOHOB U3Ny4yeHUs abComnTHO YEPHOro 17
Tena. lmnotesa M.lMnaHka o hoTOHaX.
122 | 3QHeprus, 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 CBOWCTBA My4Yka MUKpOYaCcTUL,. 19
130 | BonHoBble CBONCTBA OTAENLHOrO 3fieKTpoHa. HeonpeaeneHHOCTb. 19
131 | CooTHOWeEHME HeonpeaeneHHocTen ['enseHbepra. 19
132 | KopnyckynsipHO-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 Anisi 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 N3MNy4YeHus. 19
143 | ATOMHOE 4p0 1 ero xapakTepucTukun. Misotonsl. 20
144 | OedpekT Macchbl 1 3HEPrusi CBA3M aTOMHOro siapa. 21

POa 15.03.02 dusmka CTtpaHuua 16 us 18



145 | EcTecTBEHHasi pagnoakTMBHOCTb. 3aKOH paaMoakTMBHOrO pacnaga. 21

146 | CocTaB paguoakTMBHOro nsnyyeHus. Npasuna cMeLleHus. 21

147 | MeTtoabl peructpaunmn pagnoakTUBHOIO U3NyyYeHus. 21

148 | ApepHble peakunn. QHeprnsa peakunmn. Peakums geneHms Tskenblx aep. 22

149 | MNpakTudeckasa peanusaunsa LENHON SOEPHON peakunn. AOepHbln peakTop Ha MeASIEHHbIX 22
HEWTPOHaX.

150 | Mpobnembl 1 NepcneKkTUBbI SAEPHON IHEPTETUKMN. 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 — NnocTosAHHLIN BEKTOP, a — NONOXNUTENbHAsA NOCTOsIHHasA. HaliTu ckopocTb 1
YCKOpEHMe 4YacTuLbl Kak YHKLMIO BPEMEHN.

i

v=Db— ZaBt ,M/c

= —20{6 , M/c2

D

YpaBHeHVe aBwxeHue Terna maccoi 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.

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

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

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 Bo3QyLUHbIA KOHOEHCATOp C pPacCTOSiHUEM MeXAy nnactuHamm 2 Cw,
3apsbkeH Ao pasHocTu noteHumanoe 3000 B. Mnowaab nnactuH 100 cm?. 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 MOcrneaoBaTernbHO, NPUCOeAMHEHbI 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, ABWXKyLenca co ckopoctbto 100 km/c B mar-
HUTHOM norne ¢ uHaykuuen 0,3 Tn no okpyxHocTn paamyca 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 M3MEeHeHMn WHOYyKUMu
nons Ha 1 Tn B TeyeHue 6,28 c B KaTywke Bo3HWkna SOC 2B. Ckonbko BUTKOB
NMeeT KaTyLka?

10 000

11

UemMy paBeH yron nofHOro BHYTPEHHEro OTpaxXeHus npy nageHun nyya Ha rpa-
HULY pasgena ABYX cpef, OTHOCUTENbHbIN NokasaTenb NperoMrieHUsa KOTOopbIX
paBeH 2?

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 MOJsipU3aTopa W aHanuMsatopa COCTaBns-
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 Hao NPUMOXNUTb K (POTO3NEMeHTy, YTobbl 3aaep-
XaTb 9MNeKTPOHbl, MUCMyckaemble nop OeWUCTBUEM YrbTpaduoneToBbIX Iyyen
AnunHon BonHbl 100 HM?

11B

15

Mpn nepexode 3nMeKTPOHOB B aTomax BOAOPOAA C YETBEPTOWN CTaLMOHAPHOM
opbuTbl Ha BTOpYl M3ny4atoTcst POTOHbI C 3Heprmen 0,04:10-1° Ok (3eneHas
NMHWS BOJOPOAHOro cnekTpa). OnpeaenvTtb ANVHY BOJHbI 3TOW NIMHU.

510°m
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10.3. MeTtoauuyeckue matepuansl, onpeaensowme npoueaypbl OLeHUBaAHUA 3HAaHUA, YMEHUN, Bna-
OeHun (HaBbIKOB U (UNM) NPAKTUYECKOro onbiTa AeATEeNIbHOCTU), XapaKTepu3yroLwmx atanbl Popmu-

poBaHuA KOMMeTeHuUn

10.3.1. YcnoBusa ponycka oby4yarowerocs K caaye 3k3ameHa W NopsifoK NUKBUAALUM akagemuye-

CKOM 3a0JTXeHHOCTU

MonoxeHve o0 NPOBEAEHNN TEKYLLEro KOHTPOSIS YCNEBAEMOCTU U NMPOMEXKYTOYHON aTTecTaumum oby-

vYarwmxca

10.3.2. ®opma npoBeAeHNA NPOMEXYTOYHOM aTTecTauum No AUCUUNNInHe

ycTHas | X nMCbMeHHas

KOMMbIOTEPHOE TECTUPOBaHWE

10.3.3. Oco6eHHOCTU NpOBeAeHUA IK3aMeHa
¢ Bo3MOXHOCTb NoMnb3oBaTLCA CNPaBOYHLIMK TabnuUamu, KanbKynsaTopomMm;

o Bpewms Ha nogrotoBky oTBeTa 45

MUHYT.

nHas*
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