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1. BBEOEHMUE K PABOYEN MPOrPAMME OAUCLUMMIUHbI

1.1. MecTo npenogaBaeMon QUCLUNIIMHBbI B CTPYKType obpa3oBaTeribHOM NporpaMmbl

BasoBasi ObsnasartenbHas l:l JononHuTensHo

Bnok 1: aBnsieTcsl hakynbTaTMBOM

BapuaTtusHasg I:I Mo BbIGOPY I:I

1.2. Uenb aucumnnuHbl
CdopmupoBaTb kKOMMeTeHUMM obyyatollerocsa B obnactu MCnonb3oBaHMsS 3aKOHOB (PU3WMKM B Mpo-
deccrmoHanbHOM AeATeNbHOCTMU.
1.3. 3agaum gucumnnuHbI
e  /3y4ynTb OCHOBHbIE (hU3nYeCcKMe ABMEHNSA, OCHOBHbIE NMOHATUSA N 3aKOHbI (OU3UKMN.
e [loHnmaTb ponb PU3NYECKUX MPOLIECCOB M 3aKOHOB B SIBNEHUSAX NPUPOabI.
e OBnageTb MeTOOAMM peLleHUst KOHKPETHbIX (OM3NYecKnx 3agad.
e Hayuntbca NnpuUMeHsiTb MeToAbl MaTEMaTUYECKOro aHanmsa U MOAENUPOBaHUA NMpuU pelleHnn ouamn-
YecKkux 3agav.
e OBnageTb MeTogamMu PUBNYECKUX U3MEPEHUN N 06paboTkn ux pesynbTaToB.

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

Koa
OT1an popmmpoBaHus
KoMneTeHunn (DOpMyJ'II/IpOBKa KoMneTeHuunn
OriK-1 - cNOCOBHOCTb N TOTOBHOCTL MCMNOMb30BaTh OCHOBHbIE 2
3aKOHbl €CTECTBEHHOHAYYHbIX AUCLUNINH B Npodeccuo-
HanbHOW AeATEeNbHOCTU.

MnaHupyemble pe3ynbTaTtbl 06y4YeHnsA

3HaThb:

1) OCHOBHblEe (PU3NYECKME BEMMYMHBI U €AMHULbI MX U3MEPEHMS!, OCHOBHbIE 3aKOHbI MEXaHWUKK, KorebaHui
1 BOJTH, OMNTUKWU, MOSMEKYNAPHON OU3NKN N TEPMOOUHAMUKW, SNEKTPUYECTBA U MarHeTnama, KBaHToBOW ¢hu-
3MKWN, CTAaTUCTUYECKON (HU3MKN N TEPMOANHAMMUKM;

2) OCHOBHble MeTOAbl NPOBEAEHUS (PU3NYECKUX N3MEPEHNIA.

YmeTb:

1) pelwaTb TMMOBbIE 3aauyu, CBSAA3aHHbIE C OCHOBHbIMU pasfenamu (pu3nk1, UCnomnb3oBaTh husmveckme
3aKOHbI NPV aHanM3e u peleHnn NpobnemM NpodeccMoHanbHOM AeATeNbHOCTY;
2) NpYMeHATb MeToAbl MaTEMaTUYECKOro aHanusa v MOAENMpPOBaHMS NMpU pelleHny usnyecknx sagad.

BnapeTb:

1) meTodamu NpoBeaeHVss PU3NYECKMX U3MEPEHUIA U METOOAMMN KOPPEKTHOMN OLIEHKM MOrpeLlHOCTeR Npu
NpoBeAEHUN hU3NYECKOTO IKCMEPUMEHTA.

OrlK- 2 - UICNONb30BaTb 3HAHWSI O COBPEMEHHOW (PU3MYECKOM Kap- 2,3
TWMHE MMpa, NPOCTPAHCTBEHHO-BPEMEHHbBIX 3aKOHOMEPHO-
CTAX, CTPOEHUM BELLLECTBA AN NMOHUMAaHWS OKPYXXatoLLero
MUpa 1 ABMEHWIA NpMpoabl

I'InaHMpyeMble pe3ynbTaTbl OGyHeHMﬂ

3HaThb:

1) dumsmyeckne siBNeHUs, Npomcxoasime B OKpyKatoLleMm Mmupe; hmsmdeckne BenmUmHbl, UCMoSb3yeMble
Ansa ux onucaHuns; uandeckme 3akoHbl, ynpasngaoLlme aTMMn SBNEeHNSMUN.

YmeTb:

1) BblAensATb OCHOBHbIE 3aKOHbI, YNPaBASIOLNE KOHKPETHLIMU ABNEHUSMN NPUPOAbI U YMETb NCMONb30-
BaTb WX AN aHanu3a 3TUX SBMEHUN.

Bnapetb:

1) HaBblKaMu 3KCNEPUMEHTANbBHOIO NCCNEeA0BaHUSA OKPYXKatoLLEero Mmpa u aBneHun npupoasbi.

Pra 18.03.01 dusuka
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Kop,
KOMMeTeHUMmn dopmynupoBka KOMMNeTeHL MM

OTan opmMmpoBaHus

MK-19 - UCMOMb30BaTb 3HAHUSA OCHOBHbIX (PU3NYECKNX TEOPUI
ONS peleHnst Bo3HMKatowmx nsnyeckux 3agad, camo-
CTOATENbHOro NpMobpeTeHuss PrU3ndYecknx 3HaHum,
O5st TOHUMaHUS NPUHUMNOB paboTbl NPUBOPOB 1
YCTPONCTB, B TOM Yucne BbIXOAALWMNX 3a npeaensbl
KOMNETEHTHOCTU KOHKPETHOro HanpasneHusi

1,23

MnaHupyemble pe3ynbTaTbl 06y4eHuUs

3HaTb:
1) 3HaTb OCHOBHble PU3NYECKME TEOPUN.
YmeTb:

1) BblAeNATb OCHOBHbIE 3aKOHbI, ynpaBriAdoLwmne KOHKPeTHbIMU ABNMEeHUAMU Nnpupoabl 1 UICNONb3oBaTh UX

ONS pelleHnst KOHKPETHbIX 3a4ay.
BnapeTb:
1) HaBbIKaMy CaMOCTOATENBHOM PaboTbl C Y4eOHOW 1 CNPaBOYHON NUTEPATYPON.

1.5. AncumnnuHbl (NPakTMKK) obpa3oBaTenibHOM NporpaMmmbl, B KOTOPbIX ObINIO HaYaTo popmMmMpoBa-

HUe KOMMNeTeHLMUN, yKa3aHHbIX B n.1.4:
e Martematuka OlK-1.

2. COOAEPXAHUE ANCLUUMNIUHDI

HanmeHoBaHue n cogepxaHue
yyebBHbIX Moaynen, Tem n popm KOHTpons

O6bem (4achl)

O4HOEe
obyyeHune
OYHO-
3a04HoE
3a04Hoe
obyyeHune

Y4yebHbIn moAaynb 1. OCHOBHbIE 3aKOHbI ME€XaHUKMU.

Tema 1. Knunemartuka.

OTHOCHTENbHOCTL ABWXKeHUs. CucteMa otcyeTa. KuHemaTtuka matepuanbHO ToY-
ku. MepemelleHne, CKOPOCTb M yckopeHue. BpallatenbHoe OBWXeHue TBepAoro Te-
na. YrnoBble BEUYMNHBI.

Tema 2. [InHaMmunka matepumanbHOM TOYKMN.

23 | |

3akoHbl HbloToHa. 3akoH coxpaHeHust umnynbca. Pabota n mowHocTb. PaboTta
ynpyron cunbl. KnHetnyeckass n noteHumansHas aHeprus. NonHas aHeprus. 3akoH
coxpaHeHus aHeprun. Yoap Ten. 3akoH BCeMUPHOro TaroteHusi. Kocmudeckue cko-
POCTMW.

Tema 3. JuHamuka BpalaTenibHOro ABMXeHUA TBepaoro Tena.

18 | |

MoMEHT cunbl U1 MOMEHT MHEepLUnn. OcHOBHOWM 3aKOH OWUHaAMUKK BpalwlaTesibHOro
aswxkeHus. KnHetnyeckas QHEPIrngd Bpaljarlleroca tena. MomeHT nMvnynbca.

Tekywmn koHTponb 1. PacyeTHo-rpachmyeckas pabora 1.

10

Tekywmn koHtpons 1. 3auwumTa J1P.

Y4yebHbI Moaynb 2. Kone6aHusi n BOMHbI.

Tema 4. NapmoHnyeckme konebaHus.

14 | |

KuHemaTuka rapmoHmnyeckux kornebaHun. CrioxxeHne ogvMHaKoBO HamnpaBfiEHHbLIX U
B3aMMHO MepneHanKynspHbix korebaHun. MNMpeBpalleHne aHeprum npu konebaHusix.
MaaTtHukn.

Tema 5. 3aTyxatLme v BbIHYXAEHHbIE KOneGaHus.

IOunddepeHumnanbHoe ypaBHEHNE 3aTyxatoLmx konebaHuin. Oowmn sug
3aTyxawwmx konebaHun. BelHyxaeHHbIe konebaHusa. Pe3oHaHc.

Tema 6. BonHbi.

YpaBHeHWe BOMHbI. [1nMHa BOMHbLI U CKOPOCTb pacnpocTpaHeHus. MNMoHsaTue o6 uH-
TepdepeHLUN BOSTH.

Pra 18.03.01 dusuka
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HanmeHoBaHue 1 cogepxaHue
y4ebHbIX MoAynen, Tem n popm KOHTPOns

Ob6beM (4achl)

O4YHOE
obyyeHune
OYHO-
3a04HOE
obvyeHne
3a04HOE
obyyeHune

Tekywmn KoHTponb 2. 3awwmTa JIP.

=

YyebHbIn moaynb 3. MonekynspHas ¢u3nka u TepmoanHammKa.

Tema 7. MonekynsipHasi uamka.

19 | |

YpaBHeHWe COCTOSHUA naeanbHoro rasa. AbcontoTHas Temnepartypa. OcHoBHOe
ypaBHeHue MKT. Cratuctunuyeckue pacnpegenenuns bonbumaHa n Makcsenna.
YpaBHeHue BaH-aep-Baanbca. I3oTepMbl peanbHbix ra3oB. Kputuyeckoe coctos-
HUe, KpUTU4eckas Temnepartypa, CXUKeHne rasoB. FBneHus nepeHoca — Tennonpo-
BOAHOCTb, A dY3us, BA3KOCTb.

Tema 8. TepmogmHamuka.

19 | |

lMepBoe Hayana TepmoanHamMmkun. TennoeMkocTu rasos. Linknudeckue npouec-
cbl. Tennosas MalumHa, KoaddpuumneHT nonesHoro aencreus. Limkn KapHo. BTtopoe
Hayano TepMoaMHaMuKK, obpaTMble U HeobpaTUMble NPOLECChl. QHTpONKUS, ee
cTatucTmyeckuii cmbicn. dasoBble nepexoapl.

Tekywmn koHTponb 3. PacyeTHo-rpacdhmyeckas pabora 2.

10

Tekywmn koHTponb 3. 3awwura JIP.

I'Ipome)KyTquaﬂ aTtTecTtayms no gucumnnumHe. dK3aMeH.

36

Y4yebHbIN Moaynb 4. neKTpocTaTuKa.

Tema 9. JnekTpuyeckoe none.

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

Tema 10. IMpoBOAHNKN N OUINEKTPUKMA.

16 | |

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

Tekywmn koHTposnb 4. PacyeTHo-rpacuyeckas paborta 3.

Tekywmin koHTpons 4. 3awura J1P.

YyeOHbIn MoAynb 5. QNEeKTPUYECKUIA TOK. DNEKTPOHHbLIE ABNEHUS.

Tema 11. SNekTpU4ECKUIM TOK.

3aKoHbl NOCTOSAHHOrO ToKa. MNMonHasa anekTpuyeckas uenb. MctouHmk Toka, OC.
MpeBpalleHne aHeprum B Lenu. Pexxnmbl paboTbl UICTOYHUKA TOoKa. Knaccuyeckas
3MEKTPOHHAs Teopusi NPOBOANMOCTH.

Tema 12. QNeKTPOHHbIE ABNEHNUS.

17 | |

30HHasa Teopusa npoBoaMMocTU. CTPYKTYpa 30H AUSNEKTPUKOB U NMPOBOLHMUKOB.
MonynpoBogHuku. [IOHOPHbIE 1 akuenTopHble Npumecu. MNonynpoBoAHNKOBLIE MPU-
bopbl. PaboTa BbIxoga aNeKTPOHOB U3 MeTarnoB. TepMO3feKkTpOHHAast SMUCCUSI.
TepmoaneKkTpnyeckuin agdekT.

Tekywmn koHTponsb 5. 3awura J1P.

Y4yebHbIN Moaynb 6. dNeKTpoMarHeTu3m.

Tema 13. MarHuTHOE none.

CwnnoBoe fencTeue MarHUTHoOro nons. [mxeHne 3apsKeHHbIX YacTul, B MarHUT-
Hom none. 3akoH Bno-Casapa-Jlannaca. Teopema o unpkynaumn. None coneHouga.
$FBneHne anekTpoMarHMTHON MHAYKLMKU. eHepaTopbl AMEeKTPUYECKOTO TOKa. OHEprus
MarHutHoro nond. MarHeTukun. deppomarHeTU3Mm.

Tema 14. AnekTpomMarHUTHble KonedaHns 1 BOSHbI.

KonebaTenbHbin KOHTYp. [peBpalleHne sHeprum B KOHTYpe. 3aTyxaroLime u Bbl-
HY>X[EHHble konebaHus. YpaBHeHus MakcBenna. QnekTpoMarHuTHoe none. Orek-
TPOMarH1WTHbIE BOSHbI. Pagmocesab.

Texkywmn koHTponb 6. PacueTtHo-rpacdmyueckas paboTa 4.

10

Tekywmn koHTponb 6. 3awuTa J1P.

Pra 18.03.01 dusuka
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HanmeHoBaHue 1 cogepxaHue
y4ebHbIX MoAynen, Tem n popm KOHTPOns

Ob6beM (4achl)

o4YyHoe
obyyeHune
OYHO-
3a04Hoe
obvyeHune
3a04Hoe

obyyeHune

MpomMexyTo4Has aTTecTauusa No AUCLUNIIMHE. DK3aMEH.

w
(o3}

Y4yeBHbIN Moaynb 7. FeomeTpuyeckasa u BONTHOBasA ONTUKA.

Tema 15. 3akoHbl reoMeTpuU4eCcKO ONTUKN.

=
(&)}

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

Tema 16. BonHoBas onTuka.

15

OnekTpomarHuTHasa npupofa ceeta. CnekTpbl UCMYCKaHWS U NOIMOLLEHUS, CNeK-
TpanbHbI aHanua. MornoLeHre un paccesHue B Npo3payvHbIX cpeaax. ABneHne nH-
TepdepeHumn. OnbiT KOHra. Aundpakums ceeta. MpuHumn MNonreHca-dpeHens, ou-
dpakumoHHas pelweTka. lNonapusaumm ceeTa.

Tekywmn koHTponb 7. 3awuTa J1P.

Yye6HbI Moaynb 8. KBaHTOBas ontuka.

Tema 17. TennoBoe nsnyyeHue.

MpuHUMNBI TEOPUM OTHOCUTENBHOCTU. 3aBUCUMOCTb Macchbl OT CKkopocTU. CBSA3b
Macchbl 1 aHeprun. 3akoHbl U3ny4yeHnsi YepHoro Tena. NupomeTpel. CBeTOBbIE KBaH-
Tbl. AABneHne dotoadpdpekta. Addekt KomnToHa.

Tema 18. Teopnsa OTHOCUTENLHOCTU.

|-|OCTy.I'IaTbI TEOPUN OTHOCUTESIbHOCTMW. OnTuk OBUXYLLNXCA cpen. I'Ipe06pasoBa-
HNA J'IopeHu,a. PenstuBucTCckas KnHematmka.

Tekywmn koHTponb 8. PacyeTHo-rpacuyeckas padora 5.

Y4yeOHbIn Moaynb 9. AToMHasa du3mka.

Tema 19. CTpoeHne atoma.

OnbiTel Pesepdopaa. MNnaHetapHaa mogens atoma. octynatel bopa. CnekTp
Bogopoaa. lNonHas cuctema KBaHTOBbIX YMCen 3nekTpoHa B atoMe. CTpoeHne MHO-
roaneKkTpoHHbIX aToMoB. [Neproaunyeckas cuctema anemeHToB MeHaeneesa.

Tema 20. OcHOBbI KBQHTOBOW TEOPUM.

BonHoBble cBoncTBa YacTuy. OCHOBHbIE MOHATUSA KBAHTOBOW MEXaHWUKU: ypaBHe-
Hue LWpeanHrepa, BonHoBas (yHKUMsS. PeHTreHoBckme nyydn. 3akoH Mosnu. [Ou-
dpakums pPeHTreHOBCKMX Nyden. PeHTreHOoCTpYKTypHbIM aHanui. MonekynsipHble
CMEeKTpbl.

Tekywmn koHTponb 9. 3awuTa J1P.

Yye6HbI Moaynb 10. Pusuka agpa.

Tema 21. CocTaB sigpa.

ATOMHOE AP0, HYKMOHbI. AaepHble cunbl, 3Heprna cBasn aapa. EctectseHHas pa-
[OMOaKTMBHOCTb, 3aKOH paanoakTMBHOIo pacnaga. [encresne pagnoakTUBHBLIX U3My-
YeHu, MeToabl 3awWmnTbl. MeToabl perucTpaLumm pagmoakTUBHbIX N3NYYEHUN.

Tema 22. AgepHble peakumu.

ApnepHble peakunn. Peakums genenus, agepHbii peaktop. TepMosaepHble peak-
UMK, YrnepogHbliin UmKn. dnemMeHTapHble YacTuubl N X Knaccugukaums.

Tekywmn koHutponb 10. PacueTHo-rpacuyeckas padora 6.

10

Tekywmn koHTponb 10. 3awumTa JIP.

I'Ipome)KyTqua;l aTtTecTtayms Nno gucumnnHe. dK3ameH.

36

BCEIO:

504

3. TEMATUYECKWIA NMNAH

3.1. llekuum
Homepa OuyHoe 06y4eHne OyHo-3a04HOE 0by4YeHne 3aoyHoe obyyeHune

N3y4aeMbix TeM Howmep ce- Obbem Howmep ce- Obbem Howmep ce- OGtem
mMecTpa (vacbl) mMecTpa (yacsbl) MecTpa (vacbl)

1 2 2

2 2 8

3 2 6

4 2 2

5 2 2

Pra 18.03.01 dusuka
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Homepa
n3yvyaemblx

O4yHoe 06y4yeHne

O4HO-3a04HOE 06y4eHMe

3ao4yHoe oby4eHune

Homep ce- O6bem

Tem
MecTpa (vacbl)

Homep ce- O6bem
mMecTpa (4acbl)

Homep ce-
mecTpa

O6bem
(vacbl)

6

2

7

8

9

10

11

12

13

14

15

16

17

18

19

20

21

22
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BCEro:

3.2. MpakTnyeckne 3aHATUA

O4yHo-3a04HOE 00Y-

Homepa uay- HavMeHoBaHue O4yHoe 06y4yeHne YeHMe 3aoyHoe oby4eHne

HaeMmeblX Tem n chopmMa 3aHATUN Homep Ob6bem Howmep O6bem Homep O6bem

cemecTpa (vacbl) cemecTpa (4acbl) cemecTpa (4acbl)
1 KvHematuka. P3. 2 2
2 3akoHbl HbtoToHa. 3akoHbI co- 2 4

XpaHeHusi. Pabota. P3.
3 [vHamuka BpalyaTensHOro Asu- 2 2
XeHuns. P3.

4 "apmoHunyeckune konebaHus. P3. 2 1
5 3artyxatowme konebanus. P3. 2 1
6 BonHebl. P3. 2 1
7 MonekynapHas dusmka. P3. 2 2
8 | Havano TepmoanHammkn. P3. 2 4
9 OnekTpuyeckoe none. P3. 3 6
10 EmkocTb. QHeprus nons. P3. 3 2
11 3aKkoHbl NOCTOsAAHHOTO ToKa. P3. 3 4
13 MarnutHoe none. P3. 3 6
15 "eomeTpuyeckasn ontuka. P3. 4 3
16 BonHoBas ontuka. P3. 4 3
17 Tennosoe n3nydyexuve. P3. 4 2
18 Teopwus oTHocuTensHocTn. P3. 4 2
19 ATomHas cusmka. P3. 4 3
21 dunsuka agpa. P3. 4 2
22 AnepHble peakumu. P3. 4 2
BCEIO: 52

3.3. JlabopaTopHble 3aHATUA

OyHoe obyyeHne O1Ho-3a04HOE 0BY- 3aoyHoe obyueHne
Homepa nay- HanmeHoBaHune Y YeHune Y
HaeMmeblX Tem nabopaTopHbIX 3aHATUN Homep Ob6bem Howmep O6bem Homep O6bem
cemecTpa (vacbl) cemecTpa (4acbl) cemecTpa (4acbl)
> M3yyeHne nageHus wapuka B > 6
BSA3KOM XXMUAKOCTU.
M3yyeHne oCHOBHOro 3akoHa
3 OVHaMWKK BpaLlaTenbHOro ABu- 2 6
XKeHus.
Pra 18.03.01 dusuka
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OuyHoe 06y4eHne

O4yHo-3a04HOE 00Y-

3aoyHoe obyyeHve

Homepa nay- HanmeHoBaHue YyeHne
HaeMmeblX Tem nabopaTopHbIX 3aHATUN Homep Ob6bem Howmep O6bem Homep O6bem
cemecTpa (yachbl) cemecTpa (yachbl) cemecTpa (yachbl)

MccnepnosaHue konebaHuin npy-

4 XXWHHOro, MaTemMaTU4eCKOro unm 2 6
hr3n4ecKoro MasTHuUKa.

6 MamepeHue AnnHbI BOSHbI U 2 4
CKOpPOCTU 3BYKa.
M3amepeHne monsipHow macchbl

7 Bo3ayxa. amepeHue koacpdu- 2 6
LMEHTOB BA3KOCTW UNn Temno-
NPOBOAHOCTM BO34yXa.
MamepeHne oTHOLLEHMS TEMMO-

8 €MKOCTeW npu NOCTOAHHOM 00b- 2 6
emMe ¥ JaBneHuu.

9 MccnenoBaHune anekTpuyeckoro 3 6
nonsi.
M3mepeHne eMKOCTU KOHAEeHCa-

10 P A 3 6
Topa.
M3y4eHne 3aKkoHOB NOCTOSIHHOTO

11 y 3 6
TOKa.

12 M3yyeHne BakyymHoro anoaa. 3 6

13 MccnenoBaHue sIBNeHUs anek- 3 6
TPOMAarHUTHOM UHAYKLUWW.
MccnegoBaHne HamarHM4MBaHms

13 Xernesa. ViamepeHne marHutHoro 3 6
nonsa 3emnu.

16 MamepeHne onuHbl BOSHbLI CBETa 4 6
C NnomoLLbto kornew HbtoToHa.
MamepeHune AnuHbl BOSHbLI CBETa

16 C NMOMOLLbIO AN paKLNOHHON 4 5
peLueTKu.

16 MamepeHue yaensHoro BpatLe- 4 6
HUs pacTBopa caxapa.
M3mepeHue koaburumeHTa no-

17 rnowieHus sonbdpama. Name- 4 5
peHue curbl CBeTa C MOMOLLbIO
doToanoaa.
MccnenoBaHme cnekTpa Bogo-

19 A pa BoA 4 6
poaa.
CraTtnctnyeckas obpaboTka

21 SAAEPHbIX U3MEPEHUI C MOMO- 4 6
Wbto pacnpegenenns lNMyaccoHa.

BCEIO: 104

4. KYPCOBOE NPOEKTUPOBAHUE

He npenycmoTpeHo.

5. TEKYLUMN KOHTPOJ1b YCNEBAEMOCTU OBYYAIOLLEIOCH

Homepa OuHoe oByuenne | OUHO-380UHOB 0BY- | 3,100 oByuennte
yHGGHPIX dopma Y YeHve y
moayneu, no
KOTOPLIM KOHTpOJ:IFl Homep Kon-Bo Howmep Kon-Bo Homep Kon-Bo
npoBoAMTCA 3HaHUK cemecTpa cemecTpa cemMecTpa
KOHTPOJ1b
13, 2 2
4.6, PacyeTHo-rpachuyeckasn pabota 3 2
8,10 4 2
Pra 18.03.01 dusuka
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Homepa OuHoe oByuenne | OUHO-380UHOB 0BY- | 3,100 oByuennte
y4Ee6HbIX dopma Y YeHve y
moayneu, no
KOTOPbIM KOHTPONA Homep Kon-8o Homep Kon-8o Homep Kon-so
npoBoAMTCA SHaHuu cemectpa cemecTtpa cemectpa
KOHTPOJ1b
123, 2 3
45,6, 3awuTa nabopaTopHbIx paboT 3 3
7,9,10 4 3

6. CAMOCTOATEJIbHAA PABOTA OBYYAKLIEIOCA

OuHo-3a04HOe 00y-

Buapl caMocToATenbHO paboThbl 0byyato- yeHne 3aouHoe obyueHue

O4yHoe 06y4yeHne

Lerocs Homep Obbem Homep Obbem Homep O6bem
cemecTpa (vacbl) cemecTpa (4acbl) cemecTpa (4acbl)

19
17
10

YcBOeHMe TeopeTMyecKkoro matepmana

20
17
10

[MogroToBKa K npakTm4yecknm n na60paTopr|M
3aHATUAM

20
20
20

BbinonHenue PIP

36
36
36

[NogroToBKa K 3k3ameHam?®

A OWNPWONPONPWDN

153+

BCEro: 108

7. OBPA3OBATEJIbHbIE TEXHOJTIOTA

7.1. Xapaktep1McTuKa BUAOB U UCMONb3YyeMbIX MUHHOBALMOHHLIX (POPM YyYEeOHbIX 3aHATUN

O6beM 3aHATUI
B MHHOBALMOHHbIX hopMax

HaumeHoBaHne (vacel)
BUAOB y4eOHbIX McnornbayeMble MHHOBALMOHHbIE (POPMbI o o @ o @
3aHATUI Q2 oz oz
o) 2o )
T T T T
3 & 583 83
[¢] ® 0 ® o
MpakTnyeckne PelueHve 3agay B Manbix rpynnax, aHanus u obcyxaeHvne 54
3aHATUSA pe3ynbTaToB C NMOMOLLbIO NpernogaBaTens.
BCEIO: 54

7.2. Cncrema oueHnBaHusA ycneBaemMoCTu n LOOCTUXEeHUN 06yqarou.mxc;| Ansa I'IpOMe)KyTO‘-IHOﬁ aTTe-
crauuum

TpaguumoHHas | X ©annbHO-penTnHroBas

8. OBECIMNEYEHUE ANCLUUNMNIUHDI

8.1. YuebHaa nuTtepartypa
a) OCHOBHas y4yebHas nuTepaTtypa

1. CuyxuH [.B. O6wimin kypc cmaukn. Tom |. MexaHuka [OneKkTpoHHbIN pecypc]: yuebHoe nocobue
ans Bysos/ CuByxuH [1.B.— 3nekTpoH. TekcTtoBble AaHHble.— M.: ®USMATJINT, 2014.— 560 c.
Pexum goctyna: http://www.iprbookshop.ru/25013. - 3B6C «IPRbooks».

Pra 18.03.01 dusuka
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2. CuByxuH [.B. O6wuin kypc pusuku. Tom Il. TepmoagmHammka n monekynspHas guauka [OnekTpoH-
HbI pecypc]: y4ebHoe nocobme ans By3os/ CuByxuH [1.B.— OneKkTpoH. TeKCToBbIE AaHHble.— M.:
OUBMATIINT, 2014.— 544 c.

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

0) pononHuTenbHasa yyebHas nutepartypa

3. Makcnmos, B.M. ®dusuka. NHomBmnayanbHble 3agaHus Ofisi CaMOCTOSATENbHOM paboTbl CTYAEHTOB.
Y.1. MexaHuka. [TekcT]: YuebHo-MeTogmyeckoe nocodume / B.M. Makcumos, M.H. MonaHckuii, C.A.,
Mopxeukun; - Cr6.: CM6IrTYPI, 2015. -44c.

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

4. Makcumos, B.M. ®usuka. Y.2. KonebaHus. MonekynapHasa doumsuka: NHovBuayanbHble 3agaHus
ONsi pac4eTHbIX paboT cTyaeHToB. [TekcT]: YyebHo-MeToanyeckoe nocodbuve ansa 6akanaBpoB BCeEX
dakynbteTor / B.M. Makcumos, C.A. MNMopxeukun, O.10. [epkayesa, O.A. Cyxos; - CI16.:

Cne rTypri, 2013.- 35c.

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

5. AwkanyHuH, AJ1. ®usuka. Y.5. Ontuka. [TekcT]: MeToanyeckune ykasaHus u 3agaHnst Ans camocTo-
saTenbHon paboTbl cTygeHToB / AJ1. AwkanyHuH, A.A. Abpamosny, B.M. Makcumos, M.H. Monsik-
ckun, C.A. Mopxeukun. — CM6.: Croe rtyprrt, 2015. -30c.

Pexum goctyna:  http://www.nizrp.narod.ru/metod/kaffysik/13.pdf. -3b BLIT3.

6. AwkanyHuH, A.J1. dusuka. Y.6. dusumka atoma n aapa. IugusmnayanbHble 3agaHusa Ans pacHeTHon
paboTbl cTyaeHToB.[TekcT]: YuebHo-meToauyeckoe nocobue./ A.J1. AwkanyHuH, B.M. MakcumosB. —
Chne.: CrerTypPri, 2015. -30 c.

Pexum goctyna:  http://www.nizrp.narod.ru/metod/kaffysik/15.pdf . -Ob BLUTS3.

7. KabaHos, B.O. ®usmka. AnemeHTbl Teopun norpelHocten. [Teket]: MeTogmyeckne ykasaHus K na-
©opaTopHOMY NpaKTUKYMy O11s1 CTYAEHTOB Bcex HanpasneHun / B.O. KabaHos, B.M. Makcumos, C.A.
Mopxxeukun. —CI16.: CMerTypPIl, 2015. -17c.

Pexum goctyna: http://www.nizrp.narod.ru/metod/kaffysik/9.pdf. -3b BLUT3.

8.2. NepeyeHb y4yebHO-MeTOAMYECKOrO 06ecnevyeHusi Ansi CaMOCTOATENbHOM paboTbl 00y4aroLmX-
CcA no gucunnriuHe

PMa

1. AwkanyHuH, A.J1. dusnka. Y.3. dnekrpoctaTtuka. [NocTosHHbIA TOK: HOMBUAYanbHbIe 3a4aHus s
pacyeTHbIX paboT CTyAeHTOB. [TekcT]: YuyebHo-meToanveckoe nocobue Ans CTyaeHTOB BCEX haKyrb-
TeToB / A.J1. AwkanyHuH, B.K. Kosbipes, B.M. MakcumoB, T.C. Mapkosa, O.B. Axyw; - Cl16.: CI16
ITYPI, 2014. -41 c.

Pexum goctyna: http://www.nizrp.narod.ru/metod/kaffysik/11.pdf. -35 BLUT3.

2. Abpamosuy, A.A. DnekTpoMmarHeTuam: MIHauBmnayanbHble 3agaHnsa ans pacvyetHon paboTtel no dpu-

3uke. [TekcT]: YuebHo-meToamyeckoe nocobue. [ina 6akanaBpoB Bcex dakynbTeToB / A.A. AGpamo-
Buny, B.M. Makcnmos, B.O. KabaHos, C.A. lNMopxeukun, A.A. AwkanyHuH. — CI16.: CM6IrTyPr, 2013. -
45 c.

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

3. Makcumos, B.M. MexaHuka. MonekynsapHas dusnka [TekcT]: YuebHo-meToanveckoe nocobue K

nabopartopHbimM pabotam Ne 1 — 11, 1 — 21, 1 — 22 gns 6akanaBpoB Bcex HanpaeneHun / B.M. Mak-
cumvos, C.A. Mopxeukun, .A Cyxos, A.B. Pegopos; nog obw. peq. gou. B.M. Makcumosa, npod.

M.M. Banosa; - CIM6.: CI6 r'MyP, 2014.-32c.

Pexxum poctyna:  http://www.nizrp.narod.ru/metod/kaffysik/6.pdf. -Ob BLUT3.

4. Abpamosuy, A.A. dunsumka. MexaHuka n monekynsapHas dusmka [Tekct]: YuebHo-meToanuveckoe
nocobue k nabopatopHbiM pabotam Ne 1 —31,1—-32, 1-33,1-41, 1 - 42 ana 6akanaBpoB BCEX
dakynbTtetoB / A.A. Abpamosuy, B.O. KabaHos, B.M. Makcumos, C.A. lNMopxeukun; -Cl6.:

Cre rtTyprt, 2014. — 33c.

Pexum goctyna:  http://www.nizrp.narod.ru/metod/kaffysik/10.pdf. -Ob BLUTD3.

5. KabaHos, B.O. ®usmka. MexaHuka u monekynapHas dusumka [TekcT]: YuebHo-meToau4eckoe no-
co56ue k nabopaTtopHbiM pabotam Ne 1 =51, 1 -61,1 - 71, 1 — 72 ana 6akanaBpoB Bcex hakynbTe-
ToB / B.O. KabaHos, B.M. Makcumos, M.H. MNMonsaHckun, B.A. Jleiiman, C.A. MNopxeuknn; - CI16.:

Cre rtTypri, 2014.-40c.

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

6. Makcumos, B.M. dunsmka. AnekrpomarHeTnam [TekcT]: YuebHo-meToanyveckoe nocobue k nabopa-
TOpHbIM paboTtam Ne 2 — 01, 2 — 11, 2 — 21 ansa 6akanaBpos Bcex akynsTeToB / B.M. Makcumos,
B.O. KabaHosg, b./. CnecuBues, C.A. MNopxeukun, AJ1. AlikanyHuH; nog pea. npod. .M. Banoga; -
Cne6: Cre rtTypri, 2013. -36c¢. http://www.nizrp.narod.ru/elektromagnetizm2013.htm. -Ob BLUTO.

7. lenimaH, B.N. OnektpomarHetnam [TekcT]: MeTogudeckue ykasaHUs Kk nfabopaTopHbiM padotam Ne
2-31,2-32,2-41 gna Bcex pakynbteToB / B.W. Jlenman, B.M. Makcumos, A.J1. AwkanyHuH, O.1HO.
Oepkayesa; - CI16.: CI6 I'TYPI1, 2012. -39c.

Pexum goctyna:  http://www.nizrp.narod.ru/elm34.htm. -Ob6 BLUT3
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8. KabaHos, B.O. ®unsmka. OnekrpomarHeTusm. [Tekct]: YuebHo-meToauveckoe nocobue k nabopa-
TOpHbIM pabotam Ne 2 — 51, 2 — 52, 2 — 53 ansa 6akanaBpoB Bcex dakynbTeToB. / B.O. KabaHos,
B.M. MakcumoB, A.A. Abpamosuy; - CI16.: CIM6IrTYPI1, 2015. -31c.

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

9. Kosblpes, B.K. Ontuka [TekcT]: MeTtoaundeckue ykasaHusa Kk nabopaTtopHbiM pabotam Ne 3 —11, 3 —
12, 3-21. / B.K. Kosblpes, B.M. Makcumos, C.A lNMopxeukun, A. B. ®enopos; noa obuien peq. oou,.
B.M. Makcumona, npocp. .M. Banosa; - Cl16.: CI16 'TYPIT, 2011. -35c.

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

10. Abpamosuud, A.A. dusnka. Ontuka [TekcT]: YuebHo-MmeToamMyeckoe nocobue k nabopaTtopHbIM pa-
6otam Ne 3 — 31, 3 — 41 gna 6akanaBpoB Bcex hakyneTeToB / A.A. AGpamosuy, B.O. KabaHos, B.M.
Makcumos, C.A. lMNopxeuknn, A.B. ®epopos; noa obwern pea. gouy. B.M. Makcumosa, npod. A.JL.
AwwkanyHuHa; - CM6.: CMN6IrTyPrl, 2013. -29c.

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

11. KabaHos, B.O. Ontuka[TekcT]: MeToanyeckue ykasaHus k nabopatopHbim pabotam Ne 3 — 51, 3
—-61,3-71 /B.O. KabaHos, B.W. lenmaHn, B.M. Makcumos, .. Cnecusues, A. B. denopos ; -
Cre.: CrnerTyper, 2011. -38 c.

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

12. KabaHos, B.O. ®dusuka. dnsumka agpa. [TekcT]: YuebHo-MmeToan4eckoe nocobue k nadbopaTopHoW
pabote Ne 3-91 /B.O. KabaHos, A.J1. AwkanyHuH, B.M. Makcumos; -Cl16.: CM6IrTYPI, 2014. -21c.
Pexum goctyna: http://www.nizrp.narod.ru/metod/kaffysik/7.pdf. -3b BLUTO3.

13. JleiimaH, B.N. ®uanka. Ontuka n cnektpockonus. [Tekct]: YuebHo-meToaudeckoe nocobume k na-
©opaTopHbIM pabotam Ne 1-U, 2-U / B.U. JleiimaH, M.H. MonsHckui: - CM6.: CM6ITYPI, 2014. -20c.
Pexum goctyna: http://www.nizrp.narod.ru/metod/kaffysik/8.pdf. -Ob BLUT3.

14. Abpamosuy, A.A. dnsmka. dnektpomarHeTnsm. [TekcT]: YuebHo-meToanYeckoe nocobume k nabo-
patopHol paboTe Ne 3-U, / A.A. Abpamou4, M.H. MonsHckun: - CM6.: CMN6IrTYPr, 2014. -18c.
Pexum goctyna: http://www.nizrp.narod.ru/metod/kaffysik/4.pdf. -Ob BLUT3.

15. MonsaHckmi, M.H. ®usmka. FloHMOMETpNYECKNE N3MEPEHUS XapaKTEPUCTHK ONTUYECKOrO CTeKNa.
[TekcT]: YuebHo-meTognyveckoe nocobue k nabopartopHon pabote Ne 4-U,/ A.A. AbpamoBny,
M.H. Monsaxckun: - CMN6.: CM6rTyYPrl, 2014. -19c.

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

16. AwkanyHuH, A.J1. dusmka. Yactb 1. Pusmnyeckme ocHOBbI MexaHUKU. Pusnyeckme OCHOBbI MOMEKY-
nspHon usnkn n TepmoamHamukn. [Tekct]: MNMporpamma, MeToanyeckue ykasaHusi U KOHTPOrbHbIE
3agaHud. [nsa cTyaeHToB 3a04HoM hopMbl 06yyYeHus Bcex cneumansHocTten / AJ1. AwkanyHuH, B.O.
KabaHoB, C.A. lNMopxewkun: - CM6.: Cr6lrrTYP, 2015. -48c¢.

Pexwum goctyna: http://www.nizrp.narod.ru/metod/kaffysik/17.pdf. -Ob BLUTD3.

17. AwkanyHuH, A.J1. ®usnka. Yactb 2. dnekTpocTaTuka. [MoCTOAHHbIN TOK. DNEKTPOMarHeTU3Mm.
OrneKTpoMarHuTHble konebaHus 1 BonHbl. [TekcT]: Mporpamma, MeToanyeckme ykasaHusi U KOHTPOIb-
Hble 3agaHus. [na cTyaeHToB 3a04HON hopmMbl 06y4eHus Bcex cneuunansHocTern / AJ1. ALKanyHuH,
B.O. KabaHos, C.A. lNopxeuxkwnir: - C6.: CM6rTyPrl, 2015. -48c.

Pexum goctyna: http://www.nizrp.narod.ru/metod/kaffysik/18.pdf. -Ob BLUTO3.

18. AwkanyHuH, A.J1. ®usmka. Yactb 3. OnTuka. KBaHTOBO-ONTUYECKME SABNEHNS. DNEeMEHTbl aTOMHOMN
n agepHon omsmkun. [TekcT]: MNporpamma, MeTogmMyeckme ykasaHusa n KOHTPOsbHble 3adaHusa. [Ons
CTYOEHTOB 3a04HOM popMbl 00yveHus Bcex cneuymnansHocten / AJ1. AwkanyHuH, B.O. KabaHos, C.A.
Mopxxeukun: - Cr6.: CroelrTYPrl, 2015. -38c.

Pexum goctyna: http://www.nizrp.narod.ru/metod/kaffysik/19.pdf -Ob BLUTO3.

8.3. NepeyeHb pecypcoB MHPOPMaALMOHHO-TeNIeKOMMYHUKaLMOHHOM ceTn "UHTepHeT", Heob6xoau-
MbIX 4J151 OCBOE€HUA AUCLUIMIINHbI

1. OneKTpoHHbIN y4ebHuk dpusunkm PhysBook: http://physbook/ru
2. dusmka B aHMMaumsax: http://physics.nad.ru
3. CnpaBoyHble n obpasoBaTenbHble MaTepuanbl No gusmke: http:/sfiz.ru

8.4. MepeyeHb MH(POPMALMOHHLIX TEXHOJOTUIN, UCMONb3YeMbIX NpPU ocyLlecTBNeHun obpasoBa-
TeNbLHOro npouecca no AUCUMNInHe, BKIOYasi nepeyeHb NPOrpaMmMHOro o6ecrneveHus

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

8.5. OnucaHme maTtepuanbHO-TEXHMYECKOM Ba3bl, HEOOXoAMMOM ANs OcyLLecTBNeHna obpa3oBa-
TenbHOro npotecca no AucuunnunHe

PMa

1. AyauTtopus ¢ MynbTUMEONAHBIM KOMMNEKTOM 060pYyAOBaHMS.
2. CneumanusmpoBaHHas y4yebHas nabopartopus
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8.6. MHble cBeaeHnA u (Mnu) maTepuansbl
KoMnnekT nnakaTtoB Mo pasnuyHbiM pasgenam ousmku.

9. METOANYECKHUE YKA3SAHUA OANA OBYYHAKOLWMUXCA NO

OCBOEHUIO ANCLUUIMIINHDBI

Buabl y4ebHbIX 3aHsi-

TUA N CaMOCTOATESb-

Hasa paboTa obyyato-
Lmxcs

OpraHuzauusi oesTenbHOCTM oby4yatoLLerocst

Jlekuunmn

MpopaboTka paboyen nporpamMmmel, yaensass ocoboe BHUMaHWE Lensam u 3agavam
CTPYKTYPE M COAEPKaHMIO OAUCLUMIINHbI.

KoHCneKT nekumi: KpaTko, CXemMaTu4yHo, nocnenoBaTenibHO UKCUPOBaTh OCHOB-
Hble MONOXEHUS, BbIBOALI 1 (DOPMYIMPOBKN; MOMeYaTb BaXKHbl€ MbICIN, BbIAENATb
KIntoYeBble CINOBA, TEPMUHbI.

lMpoBepka TEPMMHOB, MOHATUIA: OCYLLECTBNATE C MOMOLLBIO 3HLUMKINONEeAnN, Crno-
BapeW, CrNpaBOYHMKOB C BbINUCbIBAHWEM TONIKOBaHUIM B TeTpaapb.

PaboTta c TeopeTnyecknum matepuanom: HanT1 OTBET Ha BONPOCHI B peKOMeHay-
emou nutepaType. Ecnu camoctoaTensHO He yaaeTcs pa3obpartbcs B maTepuane,
HeobxoaMMo cchopmMynupoBaTh BONPOC M 3afaTh NpenogasaTento Ha KOHCYNbTauum
W Ha NPaKTUYECKOM 3aHSTUKU U ap.

MpakTnyeckne 3a-
HATUS

Pa6oTa ¢ KOHCNEKTOM NeKLUiA, MOAr0TOBKa OTBETOB K KOHTPOJSbHLIM BOMpPOCaM,
MPOCMOTP pekoMeHAyeMol NuTepaTypbl. Ha npakTnyeckmx 3aHATUSIX CTYAEHT yuuT-
CSl aHanM3npoBaTb KOHKPETHYIO CUTYaLUIO U MPUMEHSITE U3yYaeMble 3aKOHbl (U3NKK
K peLLeHMIo NMpeariokeHHbIX 3afay, NpaBuIlbHO 0POPMIISTE PeLleHre, Nofb30BaTbCs
cnpaBoYHbIMK MaTepuanamm.

JlabopaTopHbie
3aHATMSA

Ha nabopaTopHOM 3aHATUN CTYAEHT 3HAKOMUTCSH C pearnbHO MPoUCXoasaLLmMMmN AB-
NEHNSIMA 1 3aKOHaMM, KOTOPbIM OHW MOAYUHAKOTCH; YYUTCS NPaBUIbHO NPOBOAMUTL
OCHOBHbIE M3MepeHUs, 3anncbiBaTth U 0bpabaTbiBaTb UX pe3ynbTaTtbl; 3HAKOMUTCS C
OCHOBHbIMW Npubopamun. [lpu NoAroToBke k nabopaTopHon paboTe cneayeT BHU-
MaTernbHO NpoYnTaTb B METOANYECKOM Nocobun TeopeTnyeckoe BBeaeHmE No Teme
paboTbl, M YCBOUTL Kakune siBNeHUs uaydaroTcs B paboTe, kakne BeNnYnHbl UCNOMb-
3yl0TCS AN MX ONUCaHUSA U KakuM 3aKkOHaM OHUW MOAYMHSAIOTCA. 3aTem crnegyeT npo-
ynTaTb onNMcaHue paboTbl U YCBOWTL: Liefb paboThbl, CXeMY YCTaHOBKW, Kakue uame-
peHus BbIMOMHATCA U NS Yero, HasHavyeHne npubopos. [ocne aTtoro crnegyeT noa-
roToBWUTb NPOTOKON paboTbl. CTyAEeHT JoNycKaeTCs K BbINOMHEHNIO paboThbl TOMbLKO
nocne onpoca npenogasaTenem no cogepXxaHuio padotel. Nocne BbINONHEHMSA pa-
DoTbl cnegyeT NPOM3BECTU BCE pacyeThbl, BKMOYasi pacyeT norpetuHocTen. MNMoctpo-
UTb Heobxoammble rpadmkn. [ns 3awutel nabopaTopHbix paboTt cnegyet npopabo-
TaTb TeOpeTUYecKoe BBeAEeHNE B TeMbI 3aLmLLaemMblX paboT, BKYas BblBOAb! OC-
HOBHbIX (POPMYI, MpOaHanu3npoBaTh pesynbTaTbl paboTbl, NpopaboTaTb KOHTPOb-
Hble BONPOCHI U 3agayu.

CamocTosaTenbHas
paboTta

CamocTodaTenebHas paboTta BknoyaeT: NpopaboTky nekuun n yuebHon nutepaTypbl,
NnoAroToBKY K MpakTU4eckumM 1 nabopaTopHbIM 3aHATUAM, ohopmMneHne nabopartop-
HbIX paboT, BbinonHeHne PP n KoHTponbHbIX paboT (3/0), NOArOTOBKY K 9K3aMeHaM
n 3ayetam. Npu BbinonHeHun PP 1 KP Heo6xoammo nepenucaTb MOSHbIN TEKCT 3a-
[aHus B TOM BapuaHTe, KOTOpbI HE0OX04MMO BbINMOSHUTL. [1pUBECTU KpaTKyto 3a-
NMNCb YCIOBUSA C YKa3aHWEM eANHUL N3MePEHUs BENNYMH. [epeBecTu 3Ha4YeHns BCex
Benn4ymH B CU. YSCHUTL Kakne pusnyeckmne siBrieHust NpomcxonnT, N Kakme 3akoHbl
npu 3TOM BbINONHSAOTCSA. CocTaBUTb HEOOXOAMMbBIE YPaBHEHUSI U PELUNTb UX B 00-
wewm Brae. B nonyyeHHble (bopMynbl NOACTaBUTb 3HAYEHUS AaHHbIX BENMUYMH U
NPOn3BeCTM Bbl4UCeHUs. [pyn HanNnMUNN HECKONbKNX BEKTOPHbLIX BENNYMH NPUBECTHU
PUCYHOK C YKa3aHWeM BCeX BEKTOPOB. [locTpouts Heobxoammble rpachmku. MNpu noa-
roTOBKE K 3K3aMeHy Heobxoaumo npopaboTaTb KOHCNEKTbI NEKUUN U pekoMeHaye-
Mylo nutepaTypy. Belaennte He COBCEM NOHATHbIE BONPOCH! Y MOMYYUTb MO HUM
pasbsCHEHUE Ha KOHCYNbTaL MK,

10. OHA OLLEHOYHbIX CPEACTB

ANA NPOBEAEHUA NPOMEXYTOYHOM ATTECTALMA

10.1. OnucaHue nokasaTenen U KPUTEPUEB OLIEHMBaHWSI KOMMETEHLUI Ha Pa3fIMYHbIX 3Tanax ux
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dopMupoBaHus, onMcaHue LKan oLueHNBaHUA

10.1.1. NMoka3aTenu oueHUBaAHMUA KOMMNETEHLUMIA Ha 3Tanax ux cpopmmpoBaHus

Kog komneten- HanmeHoBaHue Mpeacraenexve
unn - OLEHOYHOro OLEHOYHOrO cpea-
lMokasaTenu oueHMBaHNS KOMNETEHLUN
(aTan ocBoeHuUs) cpencTtea cTBa B choHae
OlK-1 (2) 1. MisnaraetT OCHOBHble 3akOHbl MexaHuku, | 1. YcTHoe cobe- | 1.[lepeyeHb BO-
konebaHuii U BOMH, OMTUKK, MOMNEKYNspHOW cefoBaHue NPOCOB K 3K3aMeHY
PU3NKM U TEPMOANHAMUKM, INEKTPUYECTBA U (3avety) (120 BoO-
MarHeTu3Ma, KBaHTOBOW (PU3MKKU, CTaTUCTU- npocoB)
YecKOW (U3MKU U TepMOoAUHAMUKK; OCHOB- | 2. [MpakTnyeckoe 2. MNpaktuyeckne
Hble (husmyeckne BENUUMHbI W eOMHULbI UX | TUNOBOE 3afaHue | TWUNOBble 3a4aHuUA
N3MepeHusi, U UMeEeT npeacTaBneHne od (25 3agauv)
OCHOBHbIX MeTOAax NposefeHns usunye-
CKMUX U3MEPEHUIA.
2. NpumMeHsieT hmsnyeckne 3akoHbl Npu aHa-
nu3e u pelieHun npobnem npodgeccuoHarnb-
HOW OeATENbHOCTY; MPUMEHSET MeToabl Ma-
TemMaTU4YecKoro aHanusa u MoAenupoBaHns
npu peleHnn pusnyecknx 3agau.
3. Ucnonb3yeT meToabl NnpoBeaeHus pusmn-
YECKNX U3MEPEHNI N METO bl KOPPEKTHON
OLIEHKM NOrpeLIHoCcTen npu nposeaeHumn du-
3MYECKOro aKCNneprMMeHTa.
OrlK- 2 (2,3) 1. MNMoka3biBaeT 3HaHMEe PUINYECKUX SBIE- 1. YcTHoe cobe- | 1. [NepeyeHb Bo-
HWIA, NPOMCXOASALLMX B OKpPYXKaKoLLEeM Mype, U cegoBaHue MPOCOB K 3K3aMeHY
PU3NYECKMX 3aKOHOB, YNPaBSAOLWMX STUMM (3avery) (40 BO-
SABNEHUAMMN. NnpocoB)
2. leMOHCTpUpPYeET ymMeHue BbligendaTb 1 Uc- 2. MNpakTnyeckoe 2. MNpakTnyeckue
NoMnb30BaTbh OCHOBHbIE 3aKOHbI (OU3NKU. TUNOBOE 3aflaHne | TUNOoBble 3a4aHUA
3. UcnonbayeT TeopeTnyeckue 3HaHus no (25 3apauv)
U3uKe Ang peLleHns NpakTUYeCcKNxX 3agay.
MK-19(1,2,3) 1. VlanaraeT OCHOBHbIE (hN3MUYECKNE TEOPUN. 1. YcTHOe cobe- | 1. [NepeyeHsb Bo-

2. BblgensieT OCHOBHbIE 3aKOHbI, YNpPaBnsito-
LLME KOHKPETHBIMMW SIBMIEHUSIMU NpUpoabl U
NCMNOMNb3yeT MX AN PeLleHNs1 KOHKPETHbIX
3agad.

3. Vicnonb3yeT HaBblkM CAMOCTOSATENBHOMN
paboThbl ¢ y4eBHOM 1 cnpaBOYHON NUTEpPaTy-
powu

cegoBsaHune

2. NMpakTnyeckoe
TMNOBOE 3afaHne

MPOCOB K 3K3aMeHy
(3avety) (5 Bonpo-
COB)
2. MNpakTnyeckne
TMNOBbIE 3a4aHuns
(5 3agauv)

10.1.2. OnucaHu1e WKan u KpuTepueB oLleHMBaHUA C(POPMUPOBAHHOCTU KOMNETEHLUMI
KpuTepumn oueHnBaHusa ch)opMMpoBaHHOCTM KOMMNETEeHLUUN

OueHka no Tpagu-
LIMOHHOW LIKane

KpuTepumn oueHnBaHna chopMmMpoBaHHOCTU KOMMETEHLNN

YcTHoe cobecenoBaHue

HpaKqueCKoesanaHme

OTJINYHO

O6y4arowmmncsa nokasbiBaeT BCECTOPOH-
Hee 1 rnybokoe 3HaHUe OCHOBHbIX u-
3M4eCKMX 3aKOHOB, CBODOAHO
OPUEHTUPYETCH B OCHOBHbIX MOHATUSAX,
TEpMUHaxX 1 onpeneneHusax npu oTeeTe;
YCBOWIN OCHOBHYIO 1 3HAKOM C AONOSHU-
TenbHOW NUTEpaTypoun; MoXeT 0bbsc-
HWUTb B3aMMOCBS3b OCHOBHbIX ousnye-
CKUX 3aKOHOB U UX 3Ha4YeHue Ans no-
cnegywoulen npodeccuoHansHon ges-
TENbHOCTU; MPOSABISET TBOPYECKUE CMO-
COBHOCTM 1 LUMPOKYIO 3pyanLIMIO B UC-
nonb30BaHUM y4ebHOro MaTepmana.

Ob6yvarowunca 0eMoHCTpUpYeT NpaBusib-
HO€e NOHMMaHWe YCNoBUSA 3agayvu, Bnage-
HVMe HaBblkaMK ero aHanunaa, Boibopa Hyx-
HbIX 3aKOHOB U (bopMyn ANs ee peLleHus,
3HaHMe pa3mMepHOCTEN PU3NYECKNX BENU-
YUH. YMEET NPUMEHATb MaTeMaTUYEeCKUN
annapart Ansi peanusauum nnaHa peLueHust
3afaun n, ecnu 3To HeobxogMMo, MOXeT
npeAacTaBuTb ero rpadudecku. Monyunn
NpaBuUITbHbIA OTBET U MOXET €ro UHTEep-
npeTvpoBarthb.
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B ncnonb3oBaHun yqe6Horo mMaTepuana.

O6y4arowmmncsa nokasbiBaeT 4OCTaTOu- Ob6yvarwuncs 0eMoHCTpMpYeT 4OoCTaTou-
HbIN YPOBEHb 3HAHUN OCHOBHbIX hn3n- HOe NOHUMaHue ycrnoBuga 3agadn, Bnage-
YeCKMX 3aKOHOB, OPUEHTMPYETCH B OC- HMe HaBbIKaMK ero aHanunsa, Beibopa Hyx-
HOBHbIX MOHSATUSIX U ONPEAENEHNSX; HbIX 3aKOHOB U (hOpMyn ANs ee peLUeHus,
YCBOMIT OCHOBHYIO NUTEpaTypy; Aonyc- 3HaHWe pa3MepHOCTEN PU3NYECKUX BENM-
XOpOLUO KaeT He3HaunTerbHble NOrpeLlHOCTM NpK | YnH. [lonyckaeT He3HauuTerbHble NnorpeLu-
oTBeTax Ha BOMPOCHI 3K3aMEHALMOHHOIO | HOCTU MPU NMPUMEHEHMN MaTEMaTUYECKOrO
fBuneTta u gONoONHUTENbHbIE BONPOCHI annaparta gns peanvsauuv nraHa peLue-
npenogasaTtensi. HMsa 3agaun. Monyymn npaBuNbHbLIA OTBET,
HO MCNbITbIBAET 3aTPYAHEHUS C €0 UH-
TepnpeTaumen.
O6y4arowmmncsa nokasbiBaeT 3HAHNS O6yvarowuncsa BHUKaAET B CMbICIT YCITOBUSI
y4yebHOro matepmana B MUHUManbHOM 3agayu, NOHUMAET MNNaH ee peLleHns], oa-
obbeme; MoxeT chopMynupoBaTb hu- HaKo, He MOXeT B MOSIHON Mepe C NoOMOo-
3U4ecKkne 3aKOHbl, MOHATUS 1 onpedene- | Wbl MaTeEMaTMYECKOro annaparta peanu-
HWs1, HO NMPK 3TOM, Aonyckas bornbLuoe 30BaTb €e pelleHne. 3HaeT pa3aMepHOCTH
Y[OBNETBOPUTENLHO | KONMYECTBO HEMPUHLMAMANbHbLIX OLIN- PU3NYECKNX BEMNYNH, MOXET caenatb pu-
0OK; 3HaKOM C OCHOBHOW NUTEPaTYpPON; CYHOK WUIM CXEMY, MOSICHSIIOLLYIO peLleHne
[OMyCKaeT CyLLLeCTBEHHbIE OLIMOKN B 3agaun.
oTBETe Ha 9K3aMeHe, HO MOXeT yCcTpa-
HUTb NX NOA PYKOBOACTBOM Npenogasa-
Tens.
Ob6yyatowmnca He nmeeTt goctatoyHoro | OByvaloLWMica He MOXeT nNpoaHanuanpo-
YPOBHS 3HaHUSA ANCUMMNIUHBI; HE MOXET | BaTb YCMOBME 3agayun, HaMeTuTb NnaH ee
chopmynupoBaTb OCHOBHbIE hnande- peLLeHusl, BbibpaTh oN3NYECKMEe 3aKOHbI U
CKUWe 3aKOHbI; MITOXO OPUEHTUPYETCS B MroXo0 OpUeHTUpyeTcsi B OU3NYECKNX Be-
OCHOBHbIX MOHATUSAX U ONPeaeneHusix; NMYnHax, He BrageeT MateMaTuyecKkum
MroXo 3HaKOM C OCHOBHOW nuTepaTtypon; | annapatoM. [peactaBneHme vyxomn pabo-
HEeYyO0BMeTBO- JOMycKaeT Npu OTBETE Ha 3K3aMeHe Cy- | Tbl, OTKa3 OT BbINOMHEHUS 3a4aHus
puTEenbLHO LecTtBeHHble OLUMOKN N HE MOXKET
YCTPaHUTb UX gaxe nog pyKoBOACTBOM
npenogasaTtensi.
MonbiTKa cnUcbIBaHWsi, UCMOMb30BaHUS
HepaspeLleHHbIX TEXHUYECKUX
YCTPOWCTB UK Nosb30BaHWe noackas-
KOW Opyroro YenoBeka.
3auyteHo O6y4arowmmncs nokasbiBaeT BCECTOPOHHEE U IMyOOKOe 3HaHNE OCHOBHbLIX OU3NYECKMX
3aKOHOB, CBOOOAHO OPUEHTUPYETCS B OCHOBHbIX MOHATUSAX, TEPMUHAX U ONpeaeneHu-
S1X; YCBOWI OCHOBHYIO U 3HaKOM C JOMOSTHUTENbHOW NUTEpPaTypon; MOXEeT OO bACHUTb
B3aUMOCBSI3b OCHOBHbIX (PM3NYECKNX 3aKOHOB U UX 3HAYEHWE A1 NocneayoLlen
npodeccuoHanbLHON OeATENbHOCTU; MPOSBIISET TBOPYECKUE CMOCOOHOCTN B UCMOMb-
30BaHUM y4yebHoro matepuana. ObyyatoLwmincs 4eMOHCTPUPYET 4OCTATOYHOE NMOHM-
MaHWe YCrnoBus 3agayu, BrageHne HaBblkaMy ero aHanusa, Bblbopa HyXXHbIX 3aKOHOB
1 hopmyn Ans ee pelleHus, 3HaHne pasMepHocTen pusandecknx BenuymH. Monyuunn
npaBuIbHbIA OTBET.
He 3auTeHo Ob6yyaowmnca He umeeT [OCTATOMHOINO YPOBHSI 3HAHWSA AUCUUNIUHBI, HE MOXEeT

copMynMpoBaTb OCHOBHbIE (DU3NYECKNE 3AKOHbI; NMINOX0 OPUEHTUPYETCS B OCHOBHbIX
NOHATMSIX W OMNpeaerneHunsX; MioxXo 3HaKoM C OCHOBHOW NuTepaTypoit; gonyckaeT npu
OTBETE Ha 3a4eTe CYLLEeCTBEHHbIe OLUMGKM 1 HE MOXKET YCTPaHUTb UX gaxke Mo pyKo-
BOACTBOM npenogasatens. O6yyalowuiics He MOXET MpoaHanusupoBaTb YCroBUe
3agayn, HaMeTUTb NMaH ee peLleHus, BolibpaTb hU3NYECKMEe 3aKOHbI U NIIOXO OpUEH-
TUpYeTCs B (DU3NYECKMX BENMYMHAX, HEe BNageeT MaTeMaTUY4eckuM annapaTom.

* CywyecmeeHHble owubKu — HedocmamoyHas aiybuHa u 0CO3HaHHOCMb omeema (Harpumep, cmyOeHm He cMoe npume-
HUMb MeopemuyecKue 3HaHusi Ot 06bsCHeHUs siernieHuUl, Orisi ycmaHo8neHUs1 MPUYUHHO-cedCcmeeHHbIX cesi3el, CpasHEeHUsI U Krac-
cucbukayuu sienneHud u m.o.).

* HecyuwjecmeeHHble owu6Ku — HerosHoma omeema (Harnpumep, ynyweHue us auda Kakoz2o-nubo HexapakmepHo20 ghakma,
O0ronHeHUs Npu onucaHuu npoyecca, s18MeHuUsi, 3akoHomepHocmel u m.d.); K HUM Moaym 6bimb OMHEeCeHbl 02080PKU, OOMYU,eHHbIE
npu He8HUMamenbHoOCmuU cmydeHma.
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10.2. TUNOBbIe KOHTPOJIbHbIE 3aAaHUSA UITN UHble MaTepuanbl, HeOOXoANMbIe ANSA OLeHKU 3HAHUM,
YMEeHUM1, HaBbLIKOB U (UNK) onbiTa AeATEeNbHOCTU, XapaKTepusyroLlme atanbl GPOPMUMPOBaAHUA KOMMe-
TeHUun

10.2.1. NMepeyeHbL BONPOCOB K 3K3aMeHYy (3a4yeTy), pa3paboTaHHbIN B COOTBETCTBUM C YCTAHOBIEH-
HbIMU 3TanamMmu chopMUpPOBaHUA KOMMNETEeHLUN

Ne Ne

i dopmynunpoBka BONpPOCOB TeMbI

1 | MartepuanbHas Touka. Cuctema otcyeTta. CKOpOCTb M YCKOpeHue ToYkn. HopmanesHoe n 1
TaHreHunanbHoe yCKOpeHMe.

2 | Cuna. 3akoHbl HboTOHA 2

3 | mMnynbc cunbl. 3aKOH U3MEHEHWsI U COXPaHEHWsT KONMYecTBa OBWXeHus (umnyneca). Pe-
aKTUBHOE ABWXKeHune (dopmyna LiMonkoBcKoro)

4 | Pabota cunbl. Teopeme 0 KUHETUYECKON IHEPTUMN. 2

5 | MNone cun. MNoteHumanbHasa sHeprusi. 3aKkoH NPEBPALLEHNST U COXPAHEHUS SHEPTUN. 2

6 | 3aKoH BCEMUPHOro TAroTeHus. YckopeHue cBobogHOro nageHnsi u ero 3aBMCMMOCTb OT Bbl- 2
coTbl. [oTeHuunanbHas aHeprusa TAroTeHus (Npu mansix 1 6onbLUMX BbicoTax). [NepBasg n

BTOpPasi KOCMUYECKME CKOPOCTHU.

7 | 3akoH N'yka. [NoTeHumanbHasa 3Heprus ynpyrux B3auMoaencTBUN. 2

8 |lMongapHble koopanHaTbI. YrnoBas CKOPOCTb, YrNOBOE YCKOPEHNE N NX CBA3b C NMTMHENHBIMU 1
BENMYMHaMMU.

9 |MomeHT cunbl. MOMeHT nHepummn. OCHOBHOW 3aKOH AUHAMUKM BpaLlaTensHOro ABMXEHUS. 3

10 |MOMEHT MHepuun TOHKOro U TONCTOro KonbLa. 3

11 |MOMEHT MHEepLUUN TOHKOIO CTEPXKHS. 3

12 |LleHTp uHepunn. Teopema LUterHepa. 3

13 |MomMmeHT umMmnynbca MmatepuanbHON TOUYKU 1 TBEPAOro Tena. 3akoH CoOXpaHeHUst MOMEHTa 3
KonmnyecTtsa ABWXeHUst (MOMEHTa MMNynbca).

14 | KuHeTnyeckas aHeprusa Bpaliatouerocs tena. KnHetmnyeckas aHeprus Katsilerocqa rena 3

15 | YpaBHeHve bepHynnu. BooocTpynHbii Hacoc 7

16 |OnbiTHOEe 060CHOBaHME MOMNEKYNSPHO-KMHETUYECKON TEOPUN. 7

17 |OnbITHbIE ra3oBble 3akoHbl. AGcontoTHasa Temnepartypa. YpasHeHne MeHaeneesa- 7
KnanewnpoHa.

18 |OcHoBHOE ypaBHEHMEe MONEKYNAPHO-KMHETUYECKON TEOPUU. 7

19 |CeA3b abconoTHOM TemnepaTypbl U KUHETUYECKON SHEPrn Mornekyn. druanyeckmini CMbIcn 7
abcontoTHOM TeMnepaTypsbl.

20 |CkopocTb rasoBbix monekyn. OnbiTel LUTepHa. Pacnpegenernne Makceenna. 7

21 |[a3 B none Tsxkectn. bapomeTpudeckasa popmyna. 7

22 |OnbiThl MeppeHa. Onpegenenne ymucna Asoragpo. 7

23 |BbpoyHoBckoe gBwkeHue. InuHa cBobogHoro npobera Monekyn (Teopus U SKCNEePUMEHT). 7

24 |Bakyym. MeTogbl ero nony4eHus. 7

25 |ABneHus nepeHoca. YpaBHeHue auddysnn. 3aBucumocTtb koadpdumumeHTa guddysum ot 7
OaBIieHus.

26 |ABneHus nepeHoca. YpaBHeHMEe TENSIONPOBOAHOCTU. 3aBUCMMOCTb KoadhdpmumeHTa Tensno- 7
NPOBOAHOCTU OT JABMNEHUS.

27 |MNepBoe Havyano TepmogMHaMukn. Bug ypaBHEHUSA Npw pasnnMyHbIX npoLeccax. 8

28 |TennoemMKoCTb ra3oB Npu NOCTOSIHHOM O6beMe 1 Mpu NOCTOAHHOM AaBreHun. Yucno crene- 8
Hew cBOOOAbI MOMEKYIbI.

29 |ApgunabaTudyeckuii npouecc. YpaBHeHue lNyaccoHa. 8

30 |PeanbHbl ras, nap, »xmgkoctb. Kputndeckne napametpbl. YpasHeHne BaH-gep-Baanbca. 8

31 |O6paTtumble n HeobpaTumble npouecchl. MoHATME SHTPONUK - CTaTUCTUYECKOE U TEPMOAN- 8
Hamuyeckoe. Bropoe Havyano TepmoanHamuki. BevHble gBuratenu nepBoro n BTOPOro po-
Aa.

32 | Tennosble gpuratenu. Linkn KapHo 8

33 |KonebaHus rpysa Ha npyxunHe. uddepeHunansHoe ypaBHeHue konebaHui n ero pelue- 4
HKe.

34 |Matematundeckumn maaTHUK. duddepeHunansHoe ypaBHeHMEe konebaHuin n ero peLleHve. 4

35 |Pusuueckuin MasTHUK. IncpdepeHumnansHoe ypaBHeHe konebaHUn 1 ero peLlueHue. 4

36 |KuHeTuuyeckasn u noteHumanbHas aHeprusa konebaHui. MNpespalyeHnsa aHeprum npu koneba- 4
HUSIX.

37 |Batyxawwme konebaHus. OuddepeHumnansHoe ypaBHeHUe konebaHum 1 ero peLleHune. 5

38 |BblHyAeHHble konebaHus. PesoHaHc 5
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39 |PacnpocTpaHeHue konebaHun B ynpyrom cpefe. YpaBHeHWe NnocKkon BosHbl. [lonepeyHsble 6
W NpoaonkeHble BonHbl. CTos4as BonHa.
40 |3Byk. pomKocTb 1 BbicoTa ToHa. Tembp. ekt Jonnepa. 6
41 | 3akoH KynoHa. Qnektpunyeckun 3apsa. EgnHuua 3apsaga. 9
42 Prnektpuyeckoe none. HanpseHHOCTb anekTpuyeckoro nond. Cunosble NUMHUK (IMHUK 9
HanpshkeHHocTw). Mone ToyeyHoro 3apsga. MpuHUMN cynepnosuumm.
43 | OnekTpnyeckuin gunonb. AunonbHbIi MOMEHT. HanpsXKeHHOCTb 3MEKTPUYECKOro nons Ha 9
OCW 1 Ha neprneHavKynspe K ocu gunons.
44 | BaanmogencTteme OMnonen. 9
45 | ToToK BEKTOpa HanpshKeHHOCTU anekTpocTaTnyeckoro nons. Teopema lMaycca. 9
46 | Teopema Naycca. PacueT anekTpuyeckoro nons 6€CKOHEYHOM paBHOMEPHO 3apsKEHHOMN 9
HUTW.
47 | Teopema ["aycca. PacyeT anekTpu4eckoro nosis ccepbl 1 Wwapa. 9
48 | Teopema Naycca. PacueT anekTpuyeckoro nons 6eCKOHeYHOM paBHOMEPHO 3apsKEHHOMN 9
NIOCKOCTW.
49 | MNoTeHumanebHas aHeprna B3anmoaencTana 3apagos. NoTeHuman anekTpocTaTn4yeckoro 9
nons. NoTeHunan nong Tode4yHoro 3apsaaa.
50 | CBsi3b Mexay HaNpsPKeHHOCTLIO M MOTEHLUMAanoM 31eKTpUYecKoro nosms. 9
51 | INpoBOAHUKN B 3MEKTPUYECKOM MNoSie. 10
52 | OunanekTpukn B anekTpmuyeckom nosne. lNonspusauna ouanekTpukos. [nanekrpnyeckas 10
NPOHMLLAEMOCTb.
53 | MNbesoanekTpudeckuit apgekt. CerHeToaNeKTpUKK. 10
54 | GnekTpuyeckas €MKOCTb NMPOBOAHMKOB. EMKOCTb MNOCKOro KoHAeHcaTopa. 10
55 | lNocnegoBaTensHoOe U NapannenbHoe coeanHeHne KOHOAEHCAaTOPOB. 10
56 | OHeprusa anekTpu4eckoro nongd. AHeprus KoHaeHcaTopa. 10
57 | GnekTpuyeckuii TOK. YCroBusa npoTekaHus anekTpu4eckoro Toka. Cuna toka. 3akoH 11
Owma ana yvactka uenu. ConpoTusneHue npoBoaHMKoB. 3akoH Oma B anddepeHLnansHom
dopme.
58 | 3akoH Oma Ans 3amMKHYTON Uenwu. 11
59 | lNpasuna Knpxroda. 11
60 | PaboTa, MOLLHOCTb 1 TennoBoe genctene Toka. KoaddumuneHT nonesHoro gencreus. 11
61 | OnbiTel CTioapTta 1 TonmeHa. 11
62 | 3akoH OMa C TOYKM 3pEeHUs ANEKTPOHHON TEOPUM METanmMoBs. 11
63 | OCHOBbI COBPEMEHHOM TEOPUN METANIOB. 12
64 | KoHTakTHble siBneHus, Tepmoasc. ddgekt MNMenbThe. Tepmonapa. 12
65 | Onektponui. 3akoH OMa Ang 3aNeKTponnToB. 12
66 | MNMonynposoaHukn. CoBCTBEHHAdA 1 NpUMecHas NpoBOAMMOCTb. P-n-nepexon, AVOA. 12
67 | MarHutHoe none. Bektop MarHUTHOW MHAYKUMK B. 13
68 | MarHuTHoe none Toka. 3akoH brno-Casapa-Jlannaca. None npamoro Toka. lNone kpyrosoro 13
TOKa.
69 | dencrteme marHUTHOro nons Ha Tok. Cuna Amnepa. Baanmopgencrtene TokoB. [lencreme 13
MarHUTHOro Nons Ha PamMmKy C TOKOM.
70 | Teopema o umpkynauuu. MarHutHOe none coneHouga, Topounaa. 13
71 | OBwxkeHne 3apsKeHHbIX YacTuL B MarHUTHoM none. Cuna JlopeHua. LiuknoTtpoH. Macc- 13
cnektporpad. lNonspHble CUAHNS.
72 | lNoTok BEKTOpa MarHUTHOM MHAYKLMW. PaboTa no nepemMeLleHnto NpoBOgHUKA C TOKOM B 13
MarHMTHOM Mone.
73 | ABneHue anekTpoMarHUTHoM nHaykumm. 3akoH Papages. MNMpaeuno JleHua. 13
74 | 'eHepaToOp NEpPEMEHHOro TokKa. 13
75 | AsneHne camonHaykumn. HOYKTUBHOCTb. 13
76 | OHeprus MarHMTHOro nons coneHounga. MNNOTHOCTL SHEPTMU MAarHUTHOIO Nosis. 13
77 | BsaumHas nHaykums. TpaHcdopmaTopsl. 13,14
78 | KonebaHus B aneKTpMyeckom KOHType. Pe3oHaHc. PagnocBssb. 14
79 | lNMpupoga MarHMTHbIX CBOMCTB BelecTB. [namarHetuam n napamarHeTmsm. 13
80 | PeppomarHeTnsm 13
81 | lNpwupoga ceeta. lamepeHue CKOpOCTU CBETA. 16
82 | Wkana aneKkTpomMarHUTHbIX BOSH. 16
83 | KorepeHTHble BonHbl. MeToapl HabnogeHns MHTepgepeHL MM CBeTa. 16
84 | OnbiT KOHra. 15
85 | VHTepdhepeHumnsa B TOHKMX nneHkax. Konbua HbloToHa. 15
86 | lNpakTnyeckme npumeHeHus nHTepgepeHumn. NpoceeTneHne onTuku. MIHTepgepomMeTpsl. 15
87 | Omdpakums ceeta. 30Hbl PpeHens. dundpakumns Ha KpyrinoMm OTBEPCTUMN. 15
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88 | Audpakums Ha wenu. OudpakumoHHasa peLleTka. 15
89 | Paspewatowan cnocobHocTb andpakumnoHHon pewetkn. Paspeluatowas cnocobHoCTb on- 16
TUYEeCKNX Npnbopos.
90 | Avdpakumsi peHTreHOBCKUX Ny4en. PEHTreHO-CTPYKTYPHbIN aHanms. 16
91 | ECTecTBEHHbIV 1 NONsSIPU30BaHHbIN CBET. 16
92 | MNonyyeHne nonspusoBaHHoro ceeta. [isynyvenpenomneHue. 3akoH Mantoca. 16
93 | MNonyyeHne nonspusoBaHHoro ceeta. OTpaxeHue 1 NpenomneHue. 16
94 | MNpumeHeHVe Nonspu3oBaHHOrO cBeTa 16
95 | PaccesiHue cBeTa. 16
96 | lMNornowieHune ceeTa. 3akoH byrepa-JlambepTa-bepa. CnekTpbl NOrNOLEHNS U NPONYCKaHUS. 16
97 | UcnyckaHue 1 nornoweHne ceeta. Tennosoe nsnyyvyeHue. 17
98 | UNanydeHne abcontoTHo YepHoro Tena. Cepoe Teno. 3akoH Kupxroga. 17
99 | MNany4eHne abcontoTHO YepHoro Terna. PaBHoBecHoe uanyyeHune. 3akoHbl CtedaHa- 17
Bonbumana n BuHa.
100 | UsnyyeHme abcontoTHO YepHoro Tena. 3akoH MNnanka. MogHbIn uukn. 17
101 | NMupomeTpsbl. LiBeTOBas TemnepaTtypa. 17
102 | ®oToaneKkTpnyeckun agexT. 17
103 | NMpumeHeHue poToacpdekTa. PoToaNEMEHTHI, POTOINEKTPOHHBLIN YMHOXUTENL (PIY). 17
104 | 3ddekt KomntoHa. PamaHoBckoe (KOMBUHALIMOHHOE) paccesiHne. 17
105 | [laBneHue cBeTa. 17
106 | JllomuHecueHuus. PoToxmmmyeckme seneHns. TemHoBasi U ApKOCTHasA agantauums rnasa. 17
107 | Mogenu cTpoeHust atoma TomcoHa n Pesepdoppa. Moctynatsel Bopa. OnbiTbl ®paHka u 18
epua.
108 | OCHOBHbIE NOJIOXXEHUS 1 BbIBOALI TEOPUN OTHOCUTENBHOCTH. 18
109 | Oudbpakums anektpoHoB. BonHbl ae bponns. OnbiTel [JoBucoHa u [kepmepa. 18
110 | BonHoBas dyHKkuMsi. COOTHOLLEHNE HeoNpeaeneHHOCTEN. 19
111 | Bogopogonono6Heii aToM. YpoBHM aHepruun. CrnekTpanbHble Cepumn. 19
112 | KeaHToBble ynucna. Tabnuua MeHgeneesa. 20
113 | TOpMO3HOE N XapaKTEPUCTUYECKOE PEHTrEHOBCKOE n3ny4deHne. 3akoH Moanu. PeHTreHo- 20
cneKTpanbHbI aHanms.
114 | PagnoakTuBHOCTb. XapakTepucTnka MOHU3NPYIOLLUX U3ITYHYEHUN. 21
115 | MeTogpl pernctpaumm NOHU3NPYIOLLNX U3YHEHNN. 21
116 | 3akoHbl pagnoaKTMBHbBIX NPEeBpPaLLEHWIA. 21
117 | CoctaB aTOMHbIX 94ep. AgepHble cunbl. [ledpekt Mmaccbl. QHeprusi CBA3m saapa. 21
118 | LlenHas peakuus geneHns atoMHbIX a4ep. 22
119 | ApgepHble peakTopsbl. [poayKThl AeneHns B agepHblx peaktopax. MeTog MeyYeHbIX aTOMOB. 22
120 | TepmosaepHble peakunun. YrnepoaHbln LK. 22

10.2.2. BapuaHT TMNOBbIX 3af4aHui (3apay), paspaboTaHHbLIX B COOTBETCTBUM C YCTAHOBIEHHbLIMU
aTanamu (pOpMUPOBaAHUSA KOMMNETEeHLUN

Ne

i YcnoBust TUMOBBIX 3a4ad OtBeT

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

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

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

—mR*, kr-m2

ypaBHeHuo @ =3+ 2t> +0.5t*. Onpepnenute MomeHT cun ans t=3c. 5

4 | MNpw noasefeHUU K ABYM MONSAM maearnbHoro ogHoatomHoro rasa 200 [x Ten- 49,3 Ox
noTbl ero Temnepartypa yBenuuunacek Ha 10K. Kakyio paboTy coBepumn npu
3TOM ras?

5 | Haiti uncno cteneHen ceoboabl MOMEKyn rasa, €Cnu U3BeCTHbl €ro MONSPHbIE . 2C,
Tennoemkoctn Cp 1 Cy. 1= C—

p —Cy

6 | Wapuk maccon 0,4r n 3apsgom 0,5 mkKn nogselleH Ha HUTU B OOQHOPOAHOM 450
3NEeKTPUYECKOM Nose, CUMNoBbIE NIMHUU KOTOPOro ropM3oHTanbHbl. Ha kakon yron
OT BEPTUKANM OTKNOHUTCH HUTb, €CNU HaNpsKeHHOCTb nons 8 kB/m?

7 | Mnockui BO3AYLUHBIA KOHOEHCATOP C pacCTosHMEM MeXAy nnacTtuHamu 2 cM, 60 kB/m
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3apskeH Ao pasHocTu noteHuuwanos 3000 B. Mnowaaps nnactuH 100 cm?2. Kako-
Ba GyoeT HanpsbkeHHOCTb Monsa KOHAeHcaTopa, ecriv, He OTKMYas MCTOYHMKA
HaNpPsKeHUs, NNacTUHbl pa3gBUHYTb 4O PACCTOsHUSA 5 cM?

Namnoyka n peocTaTt, cCoeAMHEHHble MOCreaoBaTernbHO, NPUCOEAVHEHbI K UC-
TOYHUMKY TOKa. HanpsbkeHune Ha 3axkumax namnoydkn pasHo 40 B, conpoTtuBneHune
peocTata paBHo 10 Om. BHelwHsasa uenb notpebnaeT mowHocTe 120 BT. Hartu
CUIy TOKa B LIENW.

8A

Bo ckonbko pas 3apsig YacTuupl, ABwkKywenca co ckopoctbto 100 km/c B mar-
HUTHOM none ¢ uHgykuuen 0,3 Tn no okpyxkHocTn paamyca 0,04 m, Gonblue 3a-
psga anekTpoHa? OHeprus Yactuubl 12 kaB.

20

10

KaTtywka gnameTpom 4 CM Haxogutcs B NEepemMeHHOM MarHWTHOM Mone, curo-
Bble NIMHWM KOTOPOro napannenbHbl OCU KaTyWku. [pyu M3MEeHeHUn UHOYKUMM
nona 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 NpernoMrieHnsa KOTOopbIX
paBeH 2?

300

12

Ha andpakumoHHyto pelleTky ¢ nepuogoM 12 MKM nagaeT MOHOXpoMaTuyeckas
BornHa. OnpeaenvTb ANWHY BOJSHbI, €CNK Yron Mexay ANGPakUMOHHBIMU MakK-
CMMyMaMW BTOPOro 1 TPETbero nopsaka paseH 3°.

628 HMm

13

Yron mexay rmaBHbIMU NIIOCKOCTAMU MOJisipU3aTopa W aHanusatopa COCTaBIs-
eT1 30°. OnpegenvTe U3MeHeHe MHTEHCMBHOCTU NPOLLEALLIEro Yepes HUX CBeTa,
€CINV Yron Mexay raBHbIMY MIIOCKOCTAMM paBeH 45°.

15

14

KpacHas rpaHuua gnst pyougumesoro gpotoanemeHnta cooteetcteyet 800 HM. Ka-
Kyl0 pasHOCTb MOTEHLMAanoB Hago NPUMoXuTb K PoTo3anemeHTy, 4YTobbl 3agep-
XaTb 3MEeKTPOHbl, UCMNyCKaemble Mo AencTBMEeM yrbTpadUoneToBbIX nyyen
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° Ik (3eneHas
NVHWS BOJOPOAHOro cnekTpa). OnpegenvTtb ANVHY BOJHLI STOW NIMHU.

510°m

10.3. MeToauueckue matepuanbl, onpegensiowme npoueaypbl OLeHUBAHUSA 3HAHUWA, YMeHUN, Bna-
AeHun (HaBbIKOB U (MNM) NPAKTUYECKOro onbiTa AeATEeNIbHOCTU), XapaKTepu3yrLwmx aTtanbl popmu-
poBaHUA KOMNeTeHL Ui

10.3.1. YcnoBuAa ponycka obyuvarowerocs K cgave aKk3amMeHa M NOPSAOK NUMKBUAALMU akagemMuye-
CKOW 3af0JIKEHHOCTH
[MonoxeHne o0 NpoBeaeHUN TeKyLLero KOHTPONsA yCcneBaeMoCT U NPOMEXYTOYHOW aTTecTauumn oby-
varomxcs

10.3.2. dopma npoBeaeHUs1 MPOMEXYTOYHOM aTTecTalumm No AUCLUUNINNHe

YCTHadA X NMMCbMeHHasaA KOMMNbOTEPHOE TECTUPOBaAHNE

10.3.3. Ocob6eHHOCTU NpOBeAeHUA IK3aMeHa

PMa

B03MOXHOCTb MOMb30BaTLCH CMPaBOYHBIMU Tabnmuamu, KanbKynsaTopom;
Bpemsi Ha NoAroToBKy oTBeTa 45 MUHYT.
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