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PABOYAA NPOrPAMMA OUCUUMIINHDBI (MOAYINA)
B51.5.09.®usnka
Ha 612 yaca(oB), 17 3a4eTHbIX(ble) eanHML(bI)

ANs HanpaereHns NOAroToBkM (cneunansbHocTn) 21.05.04 — MopHoe geno

cocTtasrneHa B cootBeTcTBUM ¢ PIOC BO, yTBEpXKAEHHLIM NPUKA3OM
MuHucTepcTBa 0OpasoBaHus n Hayku Poccunckon ®egepaumm ot
« » 20 r. Ne

Cneumanusaumst — OTKpbITble ropHble paboThl (ansa Habopa 2011,2012)

dopma 0byyeHns ovHas, 3ao4Has



1. OpraHu3auMoOHHO-MeToANYEeCKUI pa3gen
1.1 Uenb 1 3agauu gucumnnuHbl (moayns)
Llenb nayyeHust aucunnnmHbl;

dopMMpoBaHUE Y CTYAEHTOB NPeACTaBEHNI, NOHATUN, 3HAHWIA O Hanboree odLMX
3aKOHOMEPHOCTSX PasnuyHbIX OPM ABMXKEHNS MaTepUn, Kak Hay4YHOM dPyHAAMEHTe
NMOCTPOEHUS crneumanbHbIX TEXHUYECKUX ANCUMMIMH U OCHOBE OOBEKTUBHOIO N3YyYEeHUS
OKpY>KatoLLLero Mupa a Takke kak COCTaBHOW YacTu KOMMETEHLUNIA, KOTopble JOIMKEH
nprobpecTun CTyAeHT B npouecce 0byyeHus.

3agayum nsyyeHus AUCUUNIUHBIL:

B npouecce n3yvyeHus "®uankn" cTyaeHTbl 4OMKHbI OBMageTh 3HAHNAMU ODU3NYECKUNX ABIIEHNN,
dyHOaMeHTarnbHbIX NOHATUIA, 3aKOHOB Y TEOPUI KITacCUYECKON N COBPEMEHHON PU3NKK, YMETb
NPUMEHATb cUCTEMY PyHOAMEHTanbHbIX 3HaHWI ANa (OOPMyNMPOBaHUS N peLLeHUs
TEXHUYECKMX U TeXHonornyecknx npobnem B obrnactu ropHoro gena, Beipabotatb CNOCOBGHOCTb
K abCTpakTHOMY MbILLIEHWNIO, aHanuM3y, CUHTE3y a Takke UCMOMNb30BaHUID TEOPETUYECKNX
3HaHWN NPU BbINOMTHEHMM NPOU3BOACTBEHHbLIX, TEXHONOMMYECKUX U MHXEHEPHBIX UCCreaoBaHUN
B COOTBETCTBUM CO creumanmsaumen.

1.2. MecTo aucuunnuHbl (Moayns) B cTpyktype Ol

OucumnnnHa «®usmka» Bxoaut B brnok 1, 6asoBas u4actb, «ducumnnuHbl (MOAYNW)»
obpasoBaTenbHOM nporpammbl B cooTBeTcTBUM ¢ PIOC 3+ u oTHocuTcs K 6a3oBbiM
ancuunnuHam, obssaternibHbIM AN U3YYeHUs CTyAeHTaMu, oby4valolMxcs No HanpaBneHuto
21.05.04 TopHoe peno. [OucumnnvHa «®dusmka» sBnsgetcst 6a3oBoM OCHOBOW U3y4YeHUs
0oOLETEXHNYECKMX U cneunarnbHbIX TEXHUYECKUX AUCLUMNIUH. MEXaHWKa, 3NeKTPOTEXHUKA Wn
SMNEKTPOHMKA, COMPOTMBIIEHNE MaTepuanoBu gAp.ns ycnewHoro OCBOEHMSI OUCUUMNIUHGI
CTYOEHTbl OOMMKHbI MMeTb 0a30BYyH0 MOArOTOBKY MO Kypcy uU3MkM B oObeme nporpamMmbi
obuero cpegHero obpasoBaHusi, a Takke NO pasgenam BbICLWLIENM MaTeMaTuMKU: BeKTOpHasi
anrebpa, auddepeHUnansHoe W  UHTerpanbHoe ucuMcnenuns, auddepeHumnansHble
ypaBHEHUs1, TEOPUSI BEPOSITHOCTU U MaTemMaTuyeckas cTaTucTuka. [ucumnnmHa ulydaeTcs Ha
1,2 kypce B 1,2,3,4 cemecTpe.

1.3. O6bem gucumnnuHbl (Moaynsa) ¢ ykazaHueM TpygoeMKOCTU BCeX BUAOB
y4yeOHOM paboTbl

O6Lwasn TpyaoeMKOCTb AMCUMNNMHBI (MoAyns) cocTasnseT 17 3a4eTHbIX(ble) eanHuu(bl), 612
4acos.

OuHasa ¢opma



PacnpeneneHue no cemecTtpam

Buabl 3aHATUI 1 2 3 4 Bcero yacos
cemecTp cemecTp cemecTp| cemecTp
OO0was TpyaoeMKoCTb 612
::\)\/‘I,EI,MToprIe 3aHATUSA, B 72 72 72 79 288
nekumoHHsble (J1K) 36 36 36 36 144
npakTuyeckune
(cemuHapckue) (M3, C3) 18 18 18 18 72
na6opatopHbie (J1P) 18 18 18 18 72
CamocTosTenbHas
paboTa ctygeHToB (CPC) 2 2 36 36 216
®opma npomexyTouHoN Ok3ameH | 3adeT/Ok3ameH | 3aueT | Ok3ameH 108
aTTecTaumm B cemecTpe
KypcoBasi pabota
(kypcoBow npoekT) (KP,
KIT)
3aoyHas dopma
PacnpeaeneHue no cemecTtpam
Buabl 3aHATUIA 1 2 3 4 Bcero yacos
ceMecTp ceMecTp ceMecTp| cemecTp
O6Lwas TpyaoemMKoCTb 612
f\)‘/‘l,EI,I/IToprIe 3aHATUSA, B 16 12 12 12 52
nekumoHHsble (J1K) 6 4 4 4 18
npakTuyeckune
(cemmHapckue) (N3, C3) 4 4 4 4 16
na6opatopHbie (J1P) 4 4 4 4 16
CamocTosiTenbHas
pabota ctygeHToB (CPC) 130 132 96 96 454
dopma NpOMexyTOuHON Ok3ameH | 3ayeT/ Ok3ameH | 3adveT | Ok3ameH 108
aTTecTaumm B cemecTpe
KypcoBasi pabota
(kypcoson npoekT) (KP,
KIT)

2. TpeboBaHuA K pe3ynbTaTaM OCBOEHUS AUCLUNITUHBbI

Mpouecc n3y4eHnss AMCLMNIMHBI HanpaBneH Ha hOPMUPOBaHME CrieayLMX KOMNETEHLUNIA:
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Mnoekc
CopepxaHue kKomneTeHumm
KOMMeTeHunn

CNocobHOCTb K abCTpakTHOMY MbILUMEHNIo, aHanuay, cuHtesy (OK-1);

OK-1,2 CMOCOOHOCTb MCMOMb30BaTb OCHOBLI (ONNOCOCKMX 3HAHUIA NS
hopMnpoBaHMA MUPOBO33peHYeckor nosunumm (OK-2)
FOTOBHOCTbIO C €CTECTBEHHOHAY4YHbIX MO3ULMI OLlEeHNBaTb CTPOEHWE,
XUMUYECKUI 1 MUHEpParibHbIA COCTaB 3€MHOM KOpbl, MOpdonornyeckme

OriK-4 OCODEHHOCTU N reHeTUYECKNE TUMbl MECTOPOXAEHUN TBEPALIX NOME3HbIX
MCKOMaeMbIX MpY peLleHnmn 3agay no paLmMoHanbHOMY Y KOMMIEKCHOMY
OCBOEHMI0 reopecypCcHOro noTeHumana Heap
TOTOBHOCTbLHO BbIMOJHATL 3KCNEpPMMEHTarnbHbIe N nabopaTopHble

MNK-16 nccneaoBaHus, MHTEPNPEeTUPOBaTh NONyYeHHbIE pe3ynbTaTbl, COCTaBNATb U
3aWmIaTh OTYETHI

I'InaHMpyeMble pe3ynbTtaTthbl o6yqu|/|;| no ancuunninunHe gna nocnenoBaTeribHOro JOCTUXeHUA

YPOBHEN CHOPMMPOBAHHOCTN KOMMNETEHLNIA

PesynbtaTt 06y4eHus

3HaTb

Moporosblii:

1) OCHOBHbIE NMOHSATUSA, SIBNIEHWS], 3aKOHbI MO pasgenam Kypca Ou3nku:
MEXaHUKM, CTaTUCTUYECKON (PU3MKN 1 TEPMOOUNHAMUKN, SNEKTPOSUHAMUKM,
un3nkn konebaHmin N BOSH, aTOMHON PU3NKMK;

2) MeToAbl peLLeHNs TUNOBbIX PU3NYECKMX TECTOB, 3a4ady MO Bbllle Ha3BaHHbIM
pasgenaw;

3) akcnepuMeHTarnbHble MeToAbl U3yYeHNa (PU3MYECKUX SBIIEHUN

CTaHpapTHbIN:

1) pmsnyeckme 3akoHbl 1 SBMEHUS, ONUCBLIBAIOLLME CBOMCTBA PasfnyHbIX opM
OBWXEHNSA maTepun, 0b6ractu 1 rpaHuLbl MX MPUMEHEHNS, UX NTOTMYECKYIO CBA3b
¢ 3agavamu obLue npodeccnoHanbHOM AeATeNnbHOCTH;

2) MeToaMKN peLueHns pnsnmdeckmx 3agay;

3) MeToabl U3y4eHUs 1 aHanuaa orM3n4eckux BNEHUN B KOHTEKCTE UX CBA3M C
npobremamm obLle NnpodeccMoHanbHON HanpaBneHHOCTH

OTanoHHbIN:

1) coBpeMeHHble hnsnyeckne Teopun CTPOEHNA MaTepun, BeLlecTsa, UX CBA3b C
KNnaccu4eCcKkMMmn TeOpUSIMM, BO3MOXHOCTU UX MPUMEHEHUS K peLLeHuto 3aau
obLe npodeccroHanbHOM HanpaBeHHOCTY;

2) anropuTMmbl peLleHns 3adady, CBA3aHHbIX C MPUMEHEeHNeM (PU3n4eckmx
3aKOHOB, B KOHKPETHbIX CUTyaumsax npodeccnoHanbHoW AeaTenbHOCTY;

3) MeTOoabl UCCneaoBaHN U aHanu3a PU3NYeckux SBMEHUN B KOHTEKCTE NX CBA3M
C 3aJavaMu NpakTUYEeCKon AeAaTeNbLHOCTH




PesynbtaT 06y4eHus

YmeTb

Moporosbli:

1) hbopmynupoBaTh n3ydaemble PU3NYHECKNE 3AKOHbI, SIBIIEHUS C
NCNonb3oBaHMEM HEOOXOOUMbIX TEPMUHOB, MaTeMaTUYecKnx hopmyn,
rpacuKkos;

2) NPpUMEHSTb MeTOAbl peLlleHnsa Pu3ndeckux TecToB, 3agay Npu pacCMOTPEHUM
COOTBETCTBYHOLMX 3a4a4 obLie npodeccnoHanbHOM HanpaBeHHOCTY;

3) o6pabaTbiBaTh U aHANM3MPOBaTb 3KCNEPUMEHTArbHbIE Pe3yrbTaTbl MNPy
nposegeHnn U3NYeCcknx onbiTOB, BbIMOMHATE NPUBAMKEHHbIE BbIYNCIIEHUS;

4) HaxoauTb, cUCTEMaTU3NPOBATbL HEOOXOANMYIO MHCPOPMAaLUIO MO U3yYaeMbIiM
Bonpocam, pabotaTtb ¢ y4ebHO-CNpaBoYHON NUTEpaTypon

CraHgapTHbIN:

1) n3naratb CyLWHOCTb (PU3NYECKMX 3aKOHOB, ABMEHUIA C MPUMEHEHUEM
OOLLENPUHATON HAy4YHOW TEPMUHOMOTM;

2) onpenenaTb M3NYECKYO0 COCTaBNAOLLYIO B 3aga4ax obLue
npodeccrnoHanbLHON HanpaBNeHHOCTU U NPUMEHSTbL COOTBETCTBYIOLLNE METOANKM
pelleHns usndecknx sagau;

3) MPUMEHATL SKCMEPMMEHTAlbHbIE METOAbLI aHanu3a OU3nNYeCckux SBAeHUN B
COOTBETCTBYHLINX 3agadvax o6ue npodeccmoHanbHon AeATENbHOCTH, C
NpYMeHEHUEM BblYNCNINTENBHON TEXHUKN;

4) cuctemaTnanpoBaTb HEOOXOANMYIO MHCPOPMALMIO MO U3yYaeMbIM pasgernam,
paboTaTb ¢ y4ebHO-CNpaBoYHON NUTEpPaTypPon N NMHPOPMALMOHHO-MONCKOBLIMU
cucTeMamm

OTanoHHbIN:

1) n3naraTb OCHOBHbIE NMOMOXEHMWS KNAaCCUYECKNX U COBPEMEHHBIX (OU3NYECKNX
TEOPU, UCMONb3ySA COOTBETCTBYIOLLYIO HAy4YHYI0 TEPMUHOINOIMIO;

2) NnpUMEHSITb (PM3NYECKMEe N MaTeMaTUyYeCcKne MOAeny Npu peLleHnm
HecTaHA4apTHbIX 3adady obLe npodeccnoHanbHOM HanpaBeHHOCTH, C
npuMeHeHneM MeTo40B BhiCLLEN MaTeMaTUkK (amddepeHunpoBaHne OyHKLNNA,
WHTEerpupoBaHue, onepaumn ¢ BeKtopamm);

3) NIPUMEHATb SKCNEpPMMEHTAarbHbIE U MaTeMaTUYecKne MeToabl aHanuaa
husnyecknx ABneHnn B 3agadax obue npodeccnoHanbHoM 4eaTenbHOCTH, C
NPUMeHEHNEM NHPOPMALMOHHBIX TEXHOITOTUIA U BbIMUCTIUTENBHON TEXHUKM;

4) cuctemaTn3MpoOBaTb 1 aHanM3npoBaTb MHPOPMALMIO MO U3yHaeMbiM
pasgenam, pabotaTtb ¢ y4ebHO-CpaBoYHOM NUTEPATYPON N MHPOPMaLMOHHO-
NOMCKOBLIMY CUCTEMAMM

MoporoBbli:

1) HaBbIkaMu peLLIEHUs TUMNOBLIX TECTOB, 3a4aHWUN C BINOSIHEHMEM HEOBXOOUMbBIX
BblYUCNEHNA, NPUMEHEHMEM NpaBu NPUBNMKEHHbLIX BbIYUCIIEHNIA, NepeBoaa
eMHUL, U3MEPEHNN (PU3NYECKUX BENUYMH,;

2) yMEHMSIMU COCTaBNEHNS U PELLEHNS YPaBHEHWI HA OCHOBE 3aKOHOB (PU3NKM

3) NnpeAcTaBneHusa n aHanuaa cooTBETCTBYHLLEN UHopMmaummn B rpacmyeckon
opme;

4) meTogamun 06paboTKM SKCNEPUMEHTarbHbIX U3MEepPEeHU




PesynbtaT 06y4eHus

Bnagetb

CraHgapTHbIN:

1) yMEHUSIMM COCTaBMEHUSA U PELLEHUS yPABHEHNA HA OCHOBE (PU3NYECKNX
Mozernen, ¢ NPUMEHEHMEM METOLO0B BbICLLIEN MaTEMATUKM
(andbdpepeHumnpoBaHue hyHKUUIN, MHTErPUPOBaHME, onepawmm ¢ BeKTopamm),
2) 3KCnepuMeHTanbHbIMU METOAAMWN U3YyHeHNA PU3NYECKUX SBITEHUI U
06paboTkM pe3ynbTaToB KCMNEPUMEHTA;

3) yMeHnsiMM NpeacTaBreHnsl, cuctemaTnsaumm, oopaboTkn COOTBETCTBYIOLLIEN
NMHopmaLmm

OTanoHHbIN:

1) yMEHNsSMY COCTaBneHUs, peLleHunsl, aHan13a ypaBHEHUN Ha OCHOBE 3aKOHOB
du3nkun B 3agadax obue npodeccnoHanbHOM HanpaBneHHOCTU, C NPUMEHEHNEM
MEeTOOB BbICLIEN MaTeMaTuKu (anddepeHupoBaHue yHKLUNA,
WHTEerpupoBaHue, onepauun ¢ BeKTopamu);

2) aKcnepuMeHTanbHbIMY METOAAMU U3YYeHUsT PUBNYECKNX SBITEHUIA U
06paboTkM pe3ynbTaToB IKCMNEPUMEHTA;

3) yMeHunsiMm npeacTaBneHnsl, cuctemaTnsaumm, oopaboTku COOTBETCTBYIOLLIEN
WMHopMaL MK, ¢ NPUMEHEHNEM UHPOPMALIMOHHBIX TEXHONOINIA

3. CopepxaHme AUCLUNIINHBI

3.1. Paspgensl gucumnnuHbl U BUAbI 3aHATUNA

Ou4Hasna hopma

Home Bcero AyRMTOpHbIE
Mogaynb paap,er?a HanmeHoBaHue pasgena 4acoB 3aHATMA CPC
JIK |[N3(C3)| NP
KnHemaTuka maTepuanbHOM TOYKN.
1 1 KnHemaTuka BpallaTesibHOro ABMXEHUS 22 6 4 4 8

TBEpOOro Tena
OuHamuka maTtepmanbHON TOYKM U

2 NOCTynaTenbHOro ABUKEHUSA TBEPAOro 18 6 2 2 8
Tena. Tunbl cun B MexaHuke
PaboTa, MOLLHOCTb, 3HEPIrns. 3aKoHbl

3 » P 20 | 6 2 | 4] 8
COXpaHeHns B MeXaHuke
[dnHamuka TBepaoro tena. YpaBHeHue

4 OVNHaMMWKN BpaLLaTefbHOro ABUXKEHUS 22 6 4 4 8
TBEpOOro Tena

5 OnNemMeHTbl MEXaHUKN XNOKOCTU U rasa. 16 4 2 2 8
OnemMeHTbl creunanbHOn Teopun

6 . P 18 | 6 2 | 2] 8
OTHOCUTENBHOCTH
MonekynsipHo-KMHeTn4eckas Teopums

2 7 ynap P 20 | 6 2 | 4] 8

vnaeanbHOro rasa.




AyOouTopHble

Moaynb p';gx:ﬁa HanmeHoBaHve pasgena E:ggg 3aHATUSA CPC
JIK |N3(C3)| TP
8 3aKoHbl TEPMOOVNHAMUKMN. 20 6 4 > 8
TepmognHaMmmnyeckmne npoLeccehl, LUKMbI
PeanbHble rasbl, X)XMAKOCTK, TBEpAble Tena.
9 dusnyeckme CBONCTBA XKNOKOCTEN U 16 4 2 2 8
TBepabIX Ten
OnekTpocTaTnyeckoe nore,
3 10 XapaKTepPUCTUKK, 3akoHbl. PaboTa n 20 6 2 4 8
noTeHuunan, sHeprusi nons
11 OneKTpuyeckmin Tok. 3akOHbl MOCTOAHHOIO 20 6 2 4 8
TOKa
12 MarHuTHOe none, XxapakTepucTuKm, 29 6 4 4 8
3aKOHbI. JnNeKTpoMarHMTHas MHOyKUuus
MarHnTHOe none B BelleCcTBe.
13 [OuamarHeTukn, napamarHeTuKuy, 18 6 2 2 8
heppomarHeTnkm
4 14 CBobogHble konebaHusi B MeEXaHUYECKUX U 18 4 4 > 8
SMNEKTPOMArHUTHbIX CUCTEMAX.
15 BblHy)K,EI,eHHI:ile konebaHus. Pe3oHaHc. 20 6 > 4 8
[MepemMeHHbIN ToK
5 16 BonHoBble Npouecchl. YpaBHEHME BOSHbI. 18 4 4 2 8
Ynpyrve BorHbl
OneKTpoMarH1THbIE BOSTHbI. BonHoBbIE
17 YPpaBHEHMWS, OCHOBHbIE XapaKTEePUCTUKN 20 6 4 2 8
BOSH. 3aKOHbI reoMeTpUYeCcKon ONTUKK
BonHosag ontuka. HTepdepeHLms,
18 andpakuma ceeta. Banmogencteume ceeta | 20 6 4 2 8
C BeLLeCTBOM
6 19 KBaHTOBas npupoaa nanyveHuns. Tennosoe 18 4 2 4 8
nsny4deHue
20 doToappekt. Dhpekt KomnTtoHa 18 6 2 2 8
21 Teopus bopa atoma Bogopoaa 18 4 4 2 8
22 OnemMeHTbl KBaHTOBOW MEXaHUKK 18 6 2 2 8
23 3OneMeHTbl COBpeEMEHHOM (PMU3MKN aTOMOB 18 6 2 2 8
N MOJeKyn
24 OnemMeHTbl KBaHTOBOW CTaTUCTUKM 16 4 2 2 8
25 OnemeHTbl PU3MKKN TBEPOOro Tena 16 4 2 2 8
26 3nemMeHTbl PU3NKM aTOMHOro sapa 18 6 2 2 8




Moaynb

Homep
pasgena

HavnwmeHoBaHune pasnena

Bcero

AyOouTopHble

3aHATUA

4YacosB

JIK

N3(C3)[ NP

CPC

27

3OneMeHTapHble YacTulbl

16

4

2 2

WToro

504

144

72 | 72

216

3aoyHas dopma

Mogaynb

Homep
pasgena

HanmeHoBaHue pasgena

Bcero
yacoB

AyaunTopHble

3aHATUA

JIK

n3(c3)| P

CPC

KuHemaTuka matepmanbHON TOYKM.
KuHemaTuka BpallaTensHOro ABUXeHUs
TBepAoro Tena

41

36

OnHamuka matepuanbHOM TOYKK U
NnocTynaTenbHOro ABMKeHUS TBEPAOro Tena.
PaboTa, MOLWHOCTL, 3Heprusi. 3akoHbI
COXpPaHEHNS B MEXAHUKE. DNEMEHTbI
OVHaMKKN TBEpAOro Tena. YpaBHeHue
OVNHaMMWKN BpaLLaTeNbHOro ABUXKEHUS
TBEpPAOro Tena

43

38

OneMeHTbl MEXaHWKN XXUAKOCTU 1 rasa.
OnemeHTbI cneyyanbHon TEOPUN
OTHOCUTEJTIbHOCTU

38

36

MonekynspHO-KMHeTMYeCKasa Teopust
naeanbHoro rasa. 3akoHbl TEPMOOVHAMMKMN.
TepmoanHammuyeckmne npoLecchl, LUKIbI
PeanbHble rasbl, XXMOKOCTW, TBEpAble Tena.
dusmyeckme CBONCTBA XKUOKOCTEN U
TBEpPAbIX Ten

43

40

OneKTpocTaTuyeckoe nore,
XapaKTepuCTUKK, 3akoHbl. PaboTa u
noTeHuman, 3Heprust Nonst ANeKTpUYecKuii
TOK. 3aKOHbI MOCTOSIHHOIO TOKa.

45

40

MarHuTHOe nosne, XxapakTepPUCTUKM, 3aKOHbI.
OneKTpoMarH1THas MHAYKUMS
OnekTpu4eckoe 1 MarHMTHoe nons B
BelLlecTBe. YpaBHEHUs! aNeKkTpoaMHaMnNKn
MakcBenna

45

40

CBobogHble konebaHusi B MEXaHUYECKUX U
3MEKTPOMAarHUTHbIX CUCTEMAX.
BbIHy>aeHHble konebaHus. Pe3oHaHc.
[MepeMeHHbIN TOK

41

36




Moaynb

Homep
pasgena

HanmeHoBaHue pasgena

Bcero
yacos

AyaunTopHble

3aHATUA

NK

M3(C3)

npe

CPC

BonHoBble npouecchl. YpaBHEHME BOMHbI.

Yprrme BOJIHbI. aﬂeKTDOMaFHVITHbIe BOJIHbI.

BonHoBble ypaBHEHUSI, OCHOBHbIE
XapaKTepUCTUKN BOSTH. 3aKOHbI

reomeTpudeckon onTukm BonHoBas onTuka.

NHTepdepeHumns, ondpakunsa ceeTa.
B3avmopericTBue ceeTa C BeleCTBOM

46

40

KBaHTOBas npupoaa nanyveHuns. Tennosoe
nanydexHme ®otoacpdekt. ekt
KomnToHa

45

40

10

Teopus bopa atoma Bogopoaa OnemeHTbl
KBaHTOBOW MEXaHUK1 OnemMeHThbl
COBpPEMEHHOM (PM3MKN aTOMOB 1 MOMeKyn

41

36

11

OnemeHTbl KBaHTOBOW CTATUCTUKM
OnemMeHTbl U3nKN TBEPAOro Tena

38

36

12

OneMeHTbl pM3NKM aTOMHOro siapa
AneMeHTapHble YacTulpl

38

36

NToro

504

18

16

16

454

3.2. lleKuMoHHbIe 3aHATUA

OuHas popma

Mogaynb

Homep
pasgena

CopepxaHue NeKUMOHHbIX 3aHATUIN

BpawaTeribHOro gsmxeHme tena

MpeameT dusnkn. KnHematuyeckne napameTpbl TOUKW, ypaBHEHUS
KMHEMaTMKM ToYkKn. CKOPOCTb U YCKopeHue Toukn. KnHematuka

MeXaHUKe, TUMbl CUn

OuHamuka maTepuanbHON ToYkU. [uHaMnyeckme xapakTepucTukm
MoCTynaTenbHOro ABMXKEHNUS TBEPAOrO Tena. YpaBHEHUSA ANHAMMKMN.
Knaccudgukauusa dpumsmnyeckmx s3ammogenctanin. Knaccudukaumnsa cun B

Pabota u Heprua. KuHeTnyeckada n noTeHumanbHas 3Heprua.
KOHCGpBaTI/IBHaﬂ cuctema 3aKkoHbl UBMEHEHMS U COXpaHeHnda nMmnyrbca,
JHeprmm, MOMeHTa nMmnyrnbca MEXaHMUYECKOWN CUCTEMbI




Homep

Moaynb CopepxxaHune NekUUOoHHbIX 3aHATUN
Ay pasgena Aep H
MomeHT cunbl. InHamn4eckne xapakTepucTukM BpalaTenbHOro

4 OBWXEHNs TBepAoro Tena. YpaBHeHue AMHaMNKK BpallaTenbHOro
OBWXEHNSA TBEPAOro Tena u MexaHM4YeCcKom CUCTEMbI; 3aKOHbI
COXpaHeHNs BO BpaLLaTeNbHOM OBWXEHUN CUCTEMBI

5 AnemMeHTbl MeXaHUKN XUAKOCTU U rasa

6 OnemMeHTbI crneumanbHON TEOPUN OTHOCUTESBHOCTM

7 3aKOHbI U YpaBHEHUSA MONEKYNSPHO-KMHETUYECKON TEOPUN NaearnbHOro
rasa. CtaTuctmyeckme 3akoHbl
TepmoanHamu4yeckne napameTpbl cuctemsl. [NepBoe 1 BTOpoe Havana

2 8 TepmoanHamukn. Linknuyeckme npoueccol. MigeanbHbIN LUKI, K.M.4.
uMkna. TennoBble U XonoaunbHble MaLLUHb
PeanbHble rasbl, XXMAKOCTU, TBepable Tena. YpaBHeHue BaH-aep-

9 Baanbca. dunsnyeckme CBOMCTBA XNOKOCTEN: BA3KOCTb, MOBEPXHOCTHOE
HaTsXXeHue, kanunnapHbele 3ddekTbl. CBONCTBA TBEPADBIX TEN
OnekTpocTaTU4ecKoe Nnose, OCHOBHbIE XapaKTEPUCTMKU, 3aKOHbI,

10 TeopeMbl. PaboTa 1 noTeHuman anekTpocTaTuyYeckoro Nosns, aHeprus
nons, NNOTHOCTb 3HEepPrum

11 MOCTOAHHBIN 9NEKTPUYECKUA TOK. 3aKOHbI MOCTOSIHHOIO TOKa

3
MarHuTHoe nose, OCHOBHbIE XapaKTEPUCTUKM, ABNEHUS, 3aKOHbI

12 MarHMTocTaTukn. [1BuxxeHne 4actuu B aN1EKTPOMarHMTHOM Mnorsie.
OneKkTpomMarHUTHas NHAYKUMS
OnekTpnyeckoe U MarHMTHOE Nnons B BellecTBe. Buxpesoe

13 anekTpuyeckoe none. Tok cMeLeHus. YpaBHEHNS SNEKTPOANHAMUKN
Makcsenna
CBo6oaHble KonebaHns B MEXaHNYECKNX U SNEKTPOMArHUTHbIX CUCTEMAX.

14 3atyxatowme konedaHus. CrnoxeHne AByX rapMOHMYECKMX KonebaHui

OQMHAKOBOIo HanpaBrneHuna n 4acTtoTbl. BeKTopHaﬂ anarpamma.
KonebaHus B ANEKTPOMarHMTHOM KOHTYpeEe

10




4 Homep .
Moaynb CopepxaHue NeKUMOHHbIX 3aHATUI
pasgena
BbiHy>xaeHHble konebaHus. PesoHaHc. MNepeMeHHbIn Tok. PeaktuBHoe 1
15 nosiHoe conpoTtuereHune uenn. PesoHaHc. MowHOCTb Lenu nepemMeHHoro
ToKa
16 Tunbl BONH. YpaBHEHWE BOSHbI. QHEPrns BOSH. YNpyrne BOSHbI.
UHTepdepeHuusa BonH. CTos4ume BOMHbI
OnNeKTpoOMarHNTHbIE BOIHbI, CBET. BONHOBLIE ypaBHEHWSI, OCHOBHbLIE
17 XapaKkTepuUCTUKN BOSH. QHEPTUSA U UMMYMbC SNEKTPOMAarHUTHbIX BOSH.
5 3aKoHbl reomeTpruYecKor ONTUKK
MpuHumn MovireHca. UHTepdepeHumsa ceeta. MeToabl HabnogeHus
UHTepepeHunn, npumeHeHne. Qudpakumna ceeta. Metoa 30H ®peHens.
18 Tunbl andppakumn. dnppakumoHHas pelleTka. Ycnosme MakCUMyMOB.
MornoweHwne ceeta. Aucnepcus ceeta. MNonapusauyusa ceeta. Cnocobsbl
nonspusauun ceeta. 3akoHbl Mantoca, Bptoctepa
19 KBaHTOBas npupoaa usny4eHus: 3akoHbl TEMOBOIO N3NyYeHUs;
dopmyna lNnaxka
doToanekTpmnyecknin acpdekT, 3akoHbl poToaddekTa. YpaBHeHME
20 OnHWTENHa anga BHelwHero otoaddekra. Macca n nmnynsc oToHa,
JaBneHune ceeTta
OnemMeHTbl KBaHTOBOW MeXaHUKWU. KopnycKynsapHO-BONMHOBOW Ayaruvam
21 npupoabl YacTtuy BewecTtea. BonHbl e bponns. CooTHoLweHne
HeonpegeneHHocTen. YpasHeHue LLpeanHrepa
29 dopmyna banbmepa. Teopusa atoma Bogopoaa no bopy. Cnektp atoma
BOAOpOAAa U BOAOPOAO0NOoA06HbIX aTOMOB
23 ATOM Bogopoa B KBaHTOBOM MexaHuke. KBaHToBble Yncna. PepMunoHs!
6030HbI. MpuHumn Maynu. MNMeprnoanyeckas Tabnmua MeHgeneesa.
6
o4 ATOMHbIE, peHTreHOBCKNe, MOneKynspHble cnekTpbl. CamonponssonsHoe

M BbIHY>XOEHHOE NU3Nny4eHus. J'Ia3ep

11




Homep

Mogaynb CopeprkaHue NEKLMOHHbIX 3aHATUN
ay. paszena aep )

CTpoeHne, cocTaB 1 3apsg aToMHOro sigpa. [ledekT macchl, 3Heprus

25 cBA3U. PagnoakTUBHOCTb, TUMbl PagMOaKTUBHBIX N3MNyYeHnn. AaepHble
peakuum
Knaccuyeckune n ksaHToBble CTaTUCTUKN. PacnpeneneHmne Makceenna-

26 BonbumaHa. KBaHTOBbIE CTATUCTUKN. DNEMEHTbI OU3NKN TBEPAOro Tena.
3oHHas Teopus TBEpAOro Tena

o7 Knaccugukauunsa anemeHTapHbIX YacTul,. XapakTepUCTUKK YacTuL U UX

B3aMMOOEeNCTBUN

3aoyHas dopma

Mogaynb

Homep
pasgena

CO[J,Gp)KaHVIe NEKUMOHHbIX 3aHATUI

KnHemaTtunyeckme napamMmeTpbl TOYKN, YPpaBHEHNA KWHEMATUKN TOYKN.
CKOpOCTb N YCKOpPEHUe TOYKWN. KnHemaTumka BpalwaTernibHOro gsmxeHue
Tena

[OvuHamuka matepuanbHOM ToYkK. IMHaMn4eckne xapakTtepucTukm
NocTynaTenbHOro ABMKEHNSA TBEPAOro Tena. YpaBHEHUA OUHAMUKM.
Knaccudukaums domsmndecknx s3ammogenctaemi. Knaccmndumkauus cun s
MexaHuke, Tunbl cun. PaboTta n sHeprus. KuHetnyeckas u
noTeHumanbHas sHepruda. KoHcepBaTuBHasa cuctema 3akoHbl U3MEHEHUS
N COXpaHEHUs1 UMMYSbCa, 3HEPTUN, MOMEHTA MMMYJIbCa MEXaHNUYECKOM
cuctembl MOMEHT cunbl. [JuHaMmMyeckne xapakTepucTukn BpaLLaTenbHOro
OBWXEHNA TBEpOoro Tena. YpaBHeHne QMHaMUKN BpaLlaTenbHOro
OBWXEHNA TBEPOOro Tena u MexaHM4eCkom CUCTEMBI; 3aKOHbI
COXpaHeHNs BO BpallaTenbHOM ABMXEHUN CUCTEMBI

OnemMeHTbl MEXaHUKN XXUAOKOCTU U rasa. QneMeHTbl creumnanbHON Teopumn
OTHOCUTEIIbHOCTU

3aKOHbI U YpaBHEHUSA MONEKYNSPHO-KMHETUYECKON TEOPUN NaearnbHOro
rasa. CtatucTnyeckme 3akoHbol. TepMoanHamMuyeckmne napameTpsbl
cuctemsl. lNepBoe 1 BTOpoe Havana TepmoanHamMmukn. Linknuyeckme
npoueccol. aeanbHbIn UMK, K.N.4. UMKNa. Tennosblie U XonoAurbHbIe
MaLLMHbl PeanbHble rasbl, XXngkoctu, TBepable Tena. YpaBHeHne Ban-
aep-Baanbca. dusnyeckne cBOMCTBa XNOKOCTEN: BA3KOCTb,
NMOBEPXHOCTHOE HaTAXXeHne, KanunnspHble agdekTbl. CBOMCTBa TBEPObIX
Ten

12




Moaynb

Homep
pasgena

Co,uepmaHme NEKUMOHHbIX 3aHATUN

SﬂeKTpOCTaTI/I‘-IeCKOG none, OCHOBHbIE XapaKTEePUCTUKN, 3aKOHbI,
TeopeMbl. PaboTa 1 noteHunan ANIEKTPOCTaTU4EeCKOro rnonsd, sHeprmud
nons, NNOTHOCTb SHEPIUA MoCTOSAHHBIN SHeKTpVI‘-IeCKVIVI TOK. 3aKOHbI
NOCTOAHHOIO TOKa

MarHuTHOe nose, OCHOBHbIE XapaKTePUCTUKN, ABJTEHNA, 3AaKOHbI
MarHuToctatuku. [lBuxeHne yactuy, B ANEeKTpoOMarHnMTHOM none.
aﬂeKTpOMaFHI/ITHaFI MHOYKUUA. 3J'IeKTpVI\-IeCKOG N MarHMTHoe nongd B
BeLlecTBe. BVIXpeBOG ANIeKTpn4eckoe none. Tok cmeLleHus. ypaBHeHVIFI
AneKkTpoanHaMnKkmn Makceenna

CBobofHble konebaHnsa B MEXaHUYECKUX U SNEeKTPOMarHMTHbIX cucTemax.
3atyxatowme konedbaHus. CnoxeHne ABYX rapMOHMYECKUX KonebaHui
OAMHAKOBOrO HanpaereHus 1 YactoTel. BektopHasa anarpamma.
KonebaHusi B aneKTPOMarHMTHOM KOHTYpe. BblHy>XaeHHble konebaHus.
PesoHaHc. lNepeMeHHbIV TOK. PeakTnBHOE 1 NONHOE conpoTUBMNeHne
uenu. PesoHaHc. MOWHOCTb Lienn NnepeMeHHOro Toka

Tunbl BONH. YpaBHEHNE BOSIHbI. QHEPrns BOSH. YNpyrne BOSHbI.
MHTepdepeHumst BonH. CTosume BOMNHbI. 3NEKTPOMarHUTHbIE BOSHbI,
cBeT. BonHoBbIe ypaBHEHUSA, OCHOBHbIE XapaKTePUCTUKM BOSTH. DHeprus
N UMMNYIbC 3NEKTPOMAarHMTHbIX BOSTH. 3aKOHbl FreOMETPUYECKON OMNTUKM.
MpuHumn MNovireHca. UHTepdepeHumsa ceeta. MeToabl HabnogeHWs
UHTepepeHunn, npumeHeHne. Qudpakumna ceeta. Metoa 30H ®peHens.
Tunbl andppakumn. dnppakumoHHas pelleTka. Ycnosme MakCUMyMOB.
MornoweHne ceeta. Aucnepcus ceeta. MNonapusaunsa ceeta. Cnocoobbl
nonsipusaunmn ceeta. 3akoHbl Mantoca, bptoctepa

KBaHTOBas npupoaa nusny4eHus: 3akoHbl TEMOBOIO N3NyYeHUs:;
dopmyna MnaHka. PoToanekTpuiecknii ahdekT, 3aKkoHbl hoToaddekTa.
YpaBHeHue JriHWTENHa Ans BHewHero hotoaddekta. Macca n nmnynsc
doToHa, AaBneHne ceeTa

10

OnemMeHTbl KBaHTOBOW MeXaHWUKWU. KopnycKynsapHO-BONMHOBOW Ayaruvam
npupoabl YacTtuy BewecTtea. BonHbl e bponns. CooTHoLweHne
HeonpegeneHHocTen. YpaeHeHue LpeanHrepa dopmyna bBanbmepa.
Teopusa atoma Bogopoaa no bopy. Cnektp aToma Bogopoga u
BOAOPOAONoa06HbLIX aTOMOB ATOM BOAOPOAdA B KBAHTOBOM MEXaHUKE.
KBaHTOBbIE Yncna. PepMUoHbl 1 6030HkI. [puHUuMn Maynu.
Mepnognyeckas Tabnuua MeHgeneesa. ATOMHbIE, PEHTFEHOBCKUE,
MoreKynsipHble cnekTpbl. Camonpon3BofbHOE U BbIHYXXOEHHOE
nany4veHus. Jlasep

13




Moaynb

Homep
pasgena

Co,uepmaHme NEKUMOHHbIX 3aHATUN

11

CTpoeHne, cocTaB 1 3apsg aToMHOro sigpa. [ledekT macchl, 3Heprus
cBA3U. PagnoakTUBHOCTb, TUMbl PagMOaKTUBHBIX N3MNyYeHnn. AaepHble
peakuuun Knaccmuyeckne n kBaHToBble CTaTUCTUKKU. Pacnpenenexue
Makceenna- bonbumaHa. KBaHTOBbIE CTATUCTUKN. DNEMEHTLI PU3UKN
TBepAoro Tena. 3oHHasi Teopusi TBEpAOro Tena

12

Knaccudgukauusa anemeHTapHbIX YacTul,. XapakTepUCTUKK YacTuL U UX
B3aMMOOEeNCTBUN

3.3. MpakTu4yeckune (ceMmHapckue) 3aHATUSA

OuHas popma

Mogaynb

Homep
pasgena

CopgepxaHue npakTn4ecknx(CemMmHapCcknx) 3aHATUMN

KnHemaTtunyeckue napameTpbl TOYKU, YPaBHEHUSA KUHEMATUKNA TOUKM.
CKopocTb 1 yckopeHue Touku. KnHemaTtunka BpallaTenbHOro ABMXeHne
Tena. 'padmyeckoe npencraBneHne OBUXKEHNUN

[OuHamuka maTepuanbHON ToYkK. [uHaMnyeckme xapakTepucTukm
NnocTynaTenbHOro ABMKEHUSA TBEPAOro Tena. YpaBHeHUs JUHaMUKKN, TUNbI
CVM B MexaHuke

Pa6ota u Heprua. KuHeTu4yeckas n noteHumanbHas 3Heprua.
KOHCGpBaTVIBHaH cuctema. 3akoHbl U3MEHEHUS U COXpaHeHnda nMmnynbcea,
QHEeprmmn, MOMeHTa nMmnynbca MeXaHU4YeCKOM CUCTEMbI

3aKkOH M3MEHEHMS U COXpaHeHnda MoOMeHTa nMmnynbca MeXxaHu4Yeckomn
cuctembl. MOMeHT cunebl. ,D,VIHaMI/IL-IeCKI/Ie XapaKTepUCcTukun
BpalwliaTesibHOro ABM>XeHna TBepaoro tena. ypaBHeHme ONHaMUKKN
BpawaTesibHOro Asm>xeHna tsepaoro tena MeXaHU4YeCKoN CUCTEMBI;
3aKOHbI COXpaHeHnda BO BpawlaTesibHOM OABUXXEHUN CUCTEMDbI

OnemMeHTbl MeXaHUKN XUOKOCTU 1 rasa

OnemMeHTbI crneumansHon TEOPUN OTHOCUTESTIbHOCTU

14




Mogaynb

Homep
pasgena

CopaepxaHue NpakTU4ecKUX(CEMUHaAPCKNX) 3aHATUI

3aKOoHbI U1 ypaBHeHUA MOJ'IGKyJ'IFIpHO-KVIHGTVI‘-IGCKOVI Teopun naearnbHoro
rasa. Ctatmctmyeckme 3akoHbl

TepMoauHamMmmyeckue napameTpbl cuctemsl. MNepBoe 1 BTopoe Havana
TepMoaunHamukn. Linknuyeckne npouecchl. MiaeanbHbli LUK, K.N.4.
uukna. Tennosble 1 XONOANMbHbIE MaLLUUHbI

PeanbHble rasbl, XMAKOCTU, TBepAble Tena. YpaBHeHve BaH-agep-
Baanbca. dunsnyeckne CBOMCTBA XNOKOCTEN: BA3KOCTb, NOBEPXHOCTHOE
HaTsKeHue, kanunnsapHble addekTbl. CBONCTBA TBEPAbIX TEN

10

SﬂeKTpOCTaTVI‘-IeCKOG none, OCHOBHbIE XapaKTEPUCTUKN, 3aKOHbI,
TeopeMbl. PaboTa 1 noteHunan ANIEKTPOCTaTU4ECKOro rnonsd, sHeprmud
nons, NNOTHOCTb SHEPIUA

11

[MoCTOSIHHBIN 3NEKTPUYECKNI TOK. 3aKOHbI MOCTOSIHHOIO TOKa

12

MarHuMTHOe none, OCHOBHbIE XapaKTEPUCTUKUN, ABMEHWS, 3aKOHbI
MarHuTocTaTuku. [BMKEHUE YacTuL, B 31EKTPOMarHMTHOM Morie.
OneKkTpoMarHuUTHast UHAYKUMS

13

OnekTpu4eckoe 1 MarHUTHoe nons B BellecTee. Buxpesoe
anekTpunyeckoe nosne. Tok cMeLLeHns. YpaBHEHUS SNeKTPOANHAMUKN
MakcBenna

14

CBoboaHble KonebaHus B MEXaHUYECKNX U SNEKTPOMarHUTHbIX CUCTEMaX.
3artyxatowme konebaHmsa. CnoxeHne ABYX rapMOHUYECKNX KonebaHun
OAMHAaKOBOro HanpasfeHus 1 YacToTbl. BekTopHasa anarpamma.
KonebaHusi B aneKTpOMarHUTHOM KOHTYpe

15

BblHyaeHHble KonebaHus. Pe3oHaHc. NepemeHHbIn TOK. PeakTuBHoe 1
nonHoe conpoTtusneHune uenun. PesoHaHc. MowWHOCTL Lienn nepeMeHHoro
TOKa

16

Tunbl BONH. YpaBHeHWe BOMHbI. QHepPrusa BOMH. YNpyrne BOrHbI.
WHTepdepeHLms BosH. CToa4YmMe BOMHbI

15




Moaynb

Homep
pasgena

CopaepxaHue nNpakTU4ecKkUX(CEMUHaAPCKNX) 3aHATUI

17

SﬂeKTpOMaFHI/ITHbIe BOJIHbI, cBET. BonHoBble YpaBHEHUA, OCHOBHbIE
XapakTepnucTmkn BOJIH. 3Hepr|/|;| N MNyJIbC 3N1EKTPOMarHMTHbIX BOJIH.
3aKoHbI reomeTqueCKon ONTUKN

18

MpuHumn MovireHca. UHTepdepeHumsa ceeta. MeToabl HabnogeHWs
NHTepepeHunn, NnpumeHeHne. Oudpakunsa ceeta. Metoa 3o0H OpeHens.
Tunbl andppakumn. dnppakumoHHas pelleTka. Ycnosme MakCUMyMOB.
MornowieHne ceeTta. Aucnepcus ceeTa. MNonspusauusa ceeta. Cnocobbl
nonsipusauumn ceeta. 3akoHbl Mantoca, bproctepa

19

KBaHTOBasi npupoaa nusny4eHus: 3akoHbl TEMSIOBOMO N3NMYYEHUS;
dopmyna lNnaHka

20

doToanekTpudeckuii adhdekT, 3akoHbl hoToaddekTa. YpaBHeHME
OnHWTENHa anga BHelwHero otoadpdekra. Macca n nmnynsc ooToHa,
AaBneHune ceeTta

21

OnemMeHTbl KBaHTOBOW MexaHuku. KopnyckynsipHO-BOSTHOBOW Ayanvam
npupoabl YacTuu BewecTsa. BonHbl ae bponna. CooTHowleHne
HeonpeeneHHocTen. YpasHeHue LpeanHrepa

22

®opmyna banemepa. Teopusa atoma Bogopofa no bopy. Cnektp atoma
BOAOpPOAA U BOAOPOAONOA06HBIX aTOMOB

23

AToM Bogopoda B KBaHTOBOWN MexaHuke. KBaHToBble Yncna. PepMUOHbI U
6030HbI. MpuHumn Maynu. MNMeprnoanyeckas Tabnmua MeHgeneesa

24

ATOMHbIE, PEeHTreHOBCKne, MONeKynAapHble CNEKTPbI. CamonpowsBoanoe
N BblHY>XOEHHOE U3NTYy4YEHNUA. J'Ia3ep

25

CTtpoeHue, cocTaB 1 3apsg aTomHoro aapa. edekTt macchl, aHeprus
cBA3n. PagnoakTMBHOCTb, TUMbl paguoaKkTUBHBLIX N3NydYeHnn. AnepHble
peakuumn

26

Knaccudyeckue n kBaHTOBbIE cTaTUCTUKN. PacnpegeneHne Makcesenna-
BonbumaHa. KBaHTOBbIE CTATUCTUKN. DNEeMeHTbl hU3nkn TBEPAOro Tena.
30HHas Teopusa TBEPAOro Tena

16




Moaynb

Homep
pasgena

CopaepxaHue nNpakTU4ecKkUX(CEMUHaAPCKNX) 3aHATUI

27

Knaccugukauusa anemeHTapHbIX YacTul,. XapakTepUCTUKM YacTuL U UX
B3anMOAenCcTBUmn

3ao4Hasa popma

Mogaynb

Homep
pasgena

CopgepxaHue npakTnyecknx(CemMmHapCcknx) 3aHATUN

KnHemaTnyeckme napameTpbl TOYKU, YpaBHEHMSI KUHEMATUKM TOYKM.
CKkopocCTb 1 yckopeHue Touku. KnHemaTuka BpallaTenbHOro ABmKeHne
Tena

[OuHamuka maTepuanbHON ToYkK. JuHaMnyeckme xapakTepucTukm
MOCTynaTenbHOro ABMXEHNS TBEPAOrO Tena. YpaBHEHUSA ANHAMMKMN.
Knaccudgukauusa dpumsmnyecknx B3ammogenctanin. Knaccudukaumnsa cun B
MexaHuke, Tunbl cun. PaboTta n aHeprus. KuHetnyeckas u
noteHumnanbHasi aHeprusi. KoHcepBaTMBHas cuctema 3akoHbl U3MEHEHNS
N COXpaHEHMS UMMNyIbCa, SHEPTNN, MOMEHTA UMMYITbCA MEXaHUYECKON
cuctemMbl MOMEHT cunbl. [luHaMmMyeckne xapakTepucTukn BpaLLlaTenbHOro
OBWXEHNsA TBepAOoro Tena. YpaBHeHMe gMHaMNKK BpallaTesibHOro
OBWXEHNSA TBEPAOro Tena u MexaHU4YeCcKom CUCTEMbI; 3aKOHBbI
COXpaHeHNs BO BpalllaTeNbHOM ABWXEHUN CUCTEMBI

OnemMeHTbl MEXaHUKN XXUOKOCTU U rasa. QneMeHTbl crneumanbHon Teopumn
OTHOCUTENBHOCTHU

3aKOHbI U YpaBHEHUSA MOSEKYNSPHO-KMHETUYECKON TEOPUN naearnbHOro
rasa. CtatucTnyeckme 3akoHbol. TepMoanHamuyeckmne napameTpsbl
cucTtembl. NepBoe 1 BTOpOe Havana tTepmoamHaMuki. Limknmnyeckue
npoueccol. aeanbHbIn UMK, K.N.4. UMKNa. Tennosble U XonoAurbHbIe
MaLLVHbl PeanbHble rasbl, Xngkoctu, TBepable Tena. YpaBHeHne Bah-
aep-Baanbca. ®dusnyeckmne cBOMCTBA XNOKOCTEN: BA3KOCTb,
NOBEPXHOCTHOE HaTsXXeHue, kanunnsapHble addekTbl. CBONCTBa TBEPAbBIX
Ten

OnekTpocTaTU4ecKoe Nnorse, OCHOBHbIE XapaKTePUCTMKKN, 3aKOHbI,
TeopeMbl. PaboTa 1 noteHuman anekTpocTaTU4Yeckoro Nons, aHeprus
nonsi, NAOTHOCTb 3HepPrMm MNMOCTOAHHLIN 3NEKTPUYECKNIN TOK. 3aKOHbI
NOCTOSIHHOIO TOKa

17




Mogaynb

Homep
pasgena

CopaepxaHue NpakTU4ecKUX(CEMUHaAPCKNX) 3aHATUI

MarHnTHoe none, OCHOBHbIE XapaKTEPUCTUKU, SABNEHUS, 3aKOHbI
MarHuTocTaTuku. [JBu>KeHue 4acTuu, B aNeKTpoMarHMTHOM nore.
OneKkTpoMarHUTHas UHAYKUMS. DrnekTpuieckoe N MarHMTHoOe nons B
BellecTBe. BuxpeBoe anektpuyeckoe none. TOK CMeLLeHUs. YpaBHeHUs
anekTpoauHamukn Makcsenna

CBobofHble konebaHnsa B MEXaHUYECKUX U SNEKTPOMAarHUTHbIX CUcTemMax.
3atyxatowme konedaHusi. CrnoxeHne AByX rapMOHMYECKMX KorebaHui
OAMHaKOBOro HanpasreHusa 1 YactoTbl. BektopHasa gnarpamma.
KonebaHus B aneKTpoMarHUTHOM KOHTYpe. BblHy>XaeHHble konebaHus.
PesoHaHc. NepemeHHbIN TOK. PeakTuBHOE 1 MOMHOe COonpoTUBEHME
uenun. PesoHaHc. MOWHOCTb Lienn NnepeMeHHOoro Toka

Tunbl BOMH. YpaBHEHNE BOSHbI. QHEPrus BOMH. YNpyrue BOMHbI.
WHTepdepeHLms BonH. CTosuyme BOMHbI. SNEKTPOMarHUTHbIE BOSHBbI,
cBeT. BonHoBbIe ypaBHEHMWS, OCHOBHbIE XapakTepuUCTUKN BOJTH. QHEprng
N UMMYNbC 3NEKTPOMAarHUTHbIX BOMH. 3aKOHbI FEOMETPUYECKON OMTUKN.
MpuHuun MonreHca. UHTepdepeHunsa ceeta. Metoasl HabnoaeHus
NMHTepepeHunn, NnpumeHeHne. Judpakuna ceeta. Metoa 3oH dpeHens.
Tunbl andppakumn. AndpakumoHHas pelletka. Ycrnosme MakCUMyMOB.
MornoweHwne ceeTa. Ancnepcus ceeta. Nonapusauusa ceeta. Cnocobbl
nonsipusaunmn ceeta. 3akoHbl Mantoca, bptoctepa

KBaHTOBasi npupoaa nsnyyeHus: 3akoHbl TEMNNOBOro N3Ny4YeHus;
dopmyna MNMnaHka. ®oToanekTpudecknin adhdekT, 3aKoHbl boToapdekTa.
YpaBHeHne ArHLWTEeNHa Ans BHelwwHero goTtoaddekrta. Macca n umnynsc
hoToHa, faBneHue ceeTa

10

OnemMeHTbl KBaHTOBOW MexaHuku. KopnycKkynsipHO-BOSIHOBOW Ayannam
npupoapl Yactuy Bewectsa. BonHbl ae bponna. CooTHoweHne
HeonpegeneHHocTen. YpasHeHue LWpeanHrepa ®opmyna banbmepa.
Teopusa atoma Bogopoaa no bopy. Cnektp atoma Bogopoaa u
BogopoaonodobHbIx aTomoB ATOM Bogopoda B KBAHTOBON MeXaHUKe.
KBaHTOBbIE YMcna. PepMunoHbl 1 6030HbI. [MprHumMn Maynu.
Mepnognyeckas Tabnuua MeHgeneesa. ATOMHblE, PEHTTEHOBCKME,
MoOneKkynspHble cnekTpbl. CamonponsBonbHOE U BbIHY>KOEHHOE
nany4veHus. Jlasep

11

CtpoeHune, cocTaB 1 3apsa atToMHOro dapa. [ledekt maccbl, 3Heprus
cBA3N. PagnoakTMBHOCTb, TUMbl pagnoaKkTUBHBLIX NU3NyYeHnn. AaepHble
peakunn Knaccudeckne n kBaHToBble CTaTUCTUKK. PacnpegeneHme
Makceenna- bonbumaHa. KBaHTOBbIE CTATUCTUKA. DNEMEHTbI U3UKN
TBEpAOro Tena. 3oHHasa Teopusi TBEpPAOro Tena
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Moaynb

Homep
pasgena

CopaepxaHue nNpakTU4ecKkUX(CEMUHaAPCKNX) 3aHATUI

12

Knaccugukauusa anemeHTapHbIX YacTul,. XapakTepUCTUKK YacTuL U UX
B3anMOAenCcTBUmn

3.4. NabopaTopHbIe 3aHATUA

OuHas copma

Moaynb

Homep
pasgena

CopepxaHne nabopaTopHbIX 3aHATUN

BeegeHue. JlabopaTopHbIN NpakTUKyM, Lenu, 3agadn. MNMopsaok u
npaBuna NnpoBeAeHns 1abopaTopHOro 3KCNeEPUMEHTa, MHCTPYKLUK K
nabopartopHbiM paboTam, npasuna TexHukn 6esonacHocTn. Metoguka
pacyeTa norpeLlHocTen uandecknx namepeHnin. KnuHematumka

3aKOHbl AMHAaMMKM NOCTYNaTeNbHOro U BpaLlaTenbHOro ABUKEHUI
TBEpOOoro Tena. QKCnepuMeHTanbHoe n3ydeHne AMHaMnKnM MexaHm4eckon
cuctembl. O6paboTka pesynbTaToB akcnepumeHTa. NpumeHeHve
METOOWKN OLIEHKN NOrPELUHOCTEN (PUNYHECKMX N3MEPEHUN B
nabopatopHou paboTe. [NoarotoBka otyeTa no nadopaTtopHon paboTe.
Cpava otyeTa u 3awmta nabopaTopHomn paboTbl

3aKoHbI COXpaHEHWs B MeXaHuKe. 3aKOH COXPaHEHUS MOMHOM
MeXaHW4YeCcKon aHeprnm cuctembl. NMprMeHeHNe 3aKOHOB COXPaHEHNs Ans
onpefeneHns AMHaMUYeCKNX XapakTePUCTMK MEXaHNYECKON CUCTEMBI

O6paboTka pe3ynbTatoB akcnepmmeHTa. Caadva otdeTta v 3awmra
nabopaTopHon paboTbl

OnemMeHTbl MEXaHUKM XXUOKOCTU 1 ra3a. QKCnepuMeHTanbHOe U3yyeHme
3aKOHOB BSA3KOro TpeHusi. ObpaboTka pesynbTaTtoB 3KCNEepUMEHTA.
MoagroTtoBka oT4yeTa no nabopartopHon pabote OnpeaenexHune
KoadhdpuuneHTa gUHAMUYECKON BA3KOCTM XMUAKOCTN meTogoM CTokca.
MpymeHeHne MeTOAMKN OLEHKN NOorpeLlHoCcTen PU3NYECKNX U3MEPEHUI B
nabopaTopHon paboTe. Caava otyeTa 1 3awumTta nabopaTtopHon paboThbl

MpumeHeHne 3akOHOB TEPMOANHAMMKM C LieNblo onpeaeneHuns
TEPMOAMHAMUYECKMX XapaKkTepUCTUK cuctembl. O6paboTka pesynbTaToB
aKkcnepumeHTa. lNMoaroToBka oT4eTa no nabopartopHon paboTe
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Homep .
Mo&ynb pasnena CopepxxaHne nabopaTopHbIX 3aHATUN

8 PacuyeT TepmoguHammnyeckux napameTpoB cuctemol. Coava otyeTa u
3awuTa nabopaTtopHou paboTsl

9

10
3aKkoHbl NOCTOSIHHOTO TOKA. JKCNEepPMMEHTanNbHOE U3y4yeHue n pacyeT
napameTpoB Lenn NOCTOAHHOro Toka. lNMpumeHeHne 3akoHoB Oma,

11 Ixoynsa-fleHua, 3aKkoHa COXpaHEHUS MOLLLHOCTU NPU UcCneaoBaHum
XapaKkTepucTuK anekTpuyeckon Lenn. ObpaboTka pesynbTaToB
akcnepumeHTa. lNoaroToBka oT4eTa no nabopartopHon pabote. Coava
oTyeTa 1 3awmTa nabopaTtopHon padboT

3
MarHuTHoOe none, OCHOBHbIE XapaKTEPUCTUKN. DKCNEPUMEHTANTbHOE

12 n3y4yeHue 3aKoHOB MarHuToctaTukn OB6paboTka pe3ynbTaToB N3MEPEHUN.
MogroTtoBka oT4yeTa no nabopartopHon paboTte. Coaya oTyeTa M 3awWwmTa
nabopaTopHown paboTbl

13

14

4 BbIHyXOeHHble konebaHns B 9NeKTPOMarHMTHOM CUCTEME.

15 OkcnepuMeHTanbHoe N3y4YeHne 3aKOHOB NePeEMEHHOro Toka. [narpamma
HanpsbkeHUn PacyeT napameTpoB Lenn nepemMeHHoro Toka. ObpaboTka
pe3ynbTaToB M3mMepeHuii. [NoaroToBka oTyeTa no nabopaTtopHom pabore.

16

17 3aKoHbl reOMETPUYECKON OMTUKMN

5 ~
Ondpakums ceeta. ObpaboTka pe3ynbTaToB nsamepeHun. lNMoarotoska
oT4yeTa no nabopaTtopHoii paboTe. Caava oTyeTa 1 3awmTa

18 nabopaTopHon paboTsl. MNonspusaumsa ceeta. ObpaboTka pesynbTaTos
namepeHun. NogrotoBka otyeta no nabopatopHon pabote. Coaya otdeTa
1 3awmTa nabopaTopHon paboTbl
KBaHTOBasi npnpoaa nusny4eHus: 3akoHbl TEMSIOBOIO N3MYYEeHUS;

19 dopmyna MNMnaxka. ObpaboTka pe3ynbTaToB M3MepeHuii. [NogroToeka

oT4yeTa no nabopartopHon paboTe. Coaya oTtyeTa u 3awmTa
nabopaTopHon paboTbl
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Homep

Mogaynb pasnena CopepxxaHne nabopaTopHbIX 3aHATUN

20 doToanekTpudeckuin adhdekT, 3akoHbl hoToaddekTa. YpaBHeHne

OnHWTEeNHa anga BHelWwHero otoadhdekTa
6

21

29 Teopusa atoma Bogopogaa no bopy. Cnektp aToma Bogopoga u
BOAOPOAONOA00HbLIX aTOMOB

23

24

25

26

27

3ao4Hasa popma

Mogaynb

Homep
pasgena

CogaepxaHue nabopaTopHbIX 3aHATUN

JTaBopaTopHbIN NpakTUKyM, Lenu, 3agayun. Nopsagok n npasuna
npoBeaeHnst NabopaTopHOro aKCnepuMeHTa, UHCTPYKLUMK K
nabopaTopHbIM paboTaM, NpaBua TexHMkn 6esonacHocTn. MeToamka
pacyeTa norpeLluHocTen punsndeckmx namepeHnin. KnHemartumka. 3akoHbl
AVNHaMMKKN NOCTYNaTeNbHOro 1 BpalaTenbHOro ABMXEHNN TBEPAOro
Tena. JKkcnepuMeHTanbHoe U3y4yeHne gUHaAMMKN MEXaHNUYECKOM CUCTEMDI

OGpaboTka pe3ynbTaToB 3KcnepmuMeHTa. MNpuMeHeHne METOOUKN OLLEHKN
norpeLLHocTen randecknx namepeHui B nabopartopHon paboTe.
MoagroTtoBka oT4yeTa no nabopartopHoi padoTte. Coava oTyeTa M 3awWwuTa
nabopaTopHon paboTbl 3aKOHbI COXPaHEHUS B MeXaHUKe. 3aKkoH
COXpaHeHusi NONTHOWM MeXaHUYeCKOo SHeEpPrMn cuctemsl. MNpumeHeHne
3aKOHOB COXPaHeHUs1 AN onpeaeneHns ANHaMUYECKUX XapakTepUCTUK
MexaHun4yeckorn cuctemol. ObpaboTka pe3ynbTaTtoB akcnepmmeHTa. Caava
oTyeTa M 3awwmTa nabopaTtopHo paboThl
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Moaynb

Homep
pasgena

CopepkaHue nabopaTopHbIX 3aHATUN

3aKoHbl NOCTOSIHHOTO TOKa. JKCNEPMMEHTANbHOE U3y4YeHne N pacyeT
napamMeTpoB LIENN NOCTOSAHHOrO Toka. [NpnmeHeHue 3akoHoB OMma,
[xoynsa-JleHua, 3akoHa COXpaHeHUst MOLLHOCTW NpW UCCeaoBaHUN
XapaKTepPUCTUK anekTpudeckon uenn. ObpaboTka pe3ynbTaTtoB
akcnepumeHTa. lNoaroToBka oT4eTa no nabopartopHon pabote. Coava
oT4yeTa u 3awmTa nabopaTopHon paboT

MarHuTHoe none, OCHOBHbIE XapakTePUCTUKN. JKCNepUMeEHTanbLHoe
N3y4yeHue 3aKoHOB MarHuTocTatukm O6paboTka pesynbTaToB U3MEPEHUIA.
MoarotoBka ot4yeTa nNo nabopatopHoi paboTte. Caaya otyeTa u 3awmTa
nabopaTopHown paboTbl

MprMeHeHne 3aKOHOB TEPMOANHAMUKM C LiENbIo onpeaeneHns
TepMOAMHAMUYECKNX XapaKTepmcTmk cuctembl. ObpaboTka pesynbTaToB
akcnepumeHTa. Nogrotoeka oTdyeTa no nabopaTtopHoi paboTe

PacuyeT TepmoguHamMmmnyeckux napameTpoB cuctembl. Coada otyeTa u
3awuTa nabopartopHon paboTsl

KBaHTOBasi npupoaa nanyyeHus: 3akoHbl TEMOBOrO N3MNyYeHNs:;
dopmyna lNMnanHka. O6bpaboTka pe3ynbTaToB M3MepeHuii. [NoarotToeka
oTyeTa no nabopaTtopHom pabote. Caaya oTdyeTa U 3awimTa
nabopaTopHon paboTbl POTOINEKTPUIECKUIA IDDEKT, 3aKOHbI
doToadhdekTa. YpaBHeHNE DNHLILITENHA ANSA BHeLHero otoaddekTa

10

Teopusa aTtoma Bogopoaa no Bopy. CnekTp atoma Bogopoaa u
BOAOPOAONOA0GHbLIX aTOMOB

11

12

3.5. OpraHusaumsa camocToATeNbLHOMN paboThbl

OuHas popma

Mogaynb

Homep
pasgena

Co,u,ep>|<aHV|e MaTtepunana BbIHOCMMOIo

Buabl camocTosiTeNnbHOM paboThl
Ha CaMOCTOATENbHOE U3yYeHME
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Homep | CogepxxaHue matepumana BbIHOCUMOrO .

Mogaynb Bugbl camocTtoaTenbHom paboThl

pasgena Ha CaMOCTOATENbHOE U3YyYeHME
MpeaomeT puankn. KnuHematumyeckune
napameTpbl TOYKWN, YpaBHEHUSA BbIMOMHEHME AOMALLHNX

1 1 KMHEMATUKN TOYKN. CKOPOCTb U KOHTPONbHLIX paborT;
ycKopeHue Toyku. KuHemaTuka NoAroToBKa K KOMMOKBUYMY
BpaLlaTenbHOro ABMXEHNE Tena
[OnHammka maTepuanbHON TOYKHU. BbIMOMHEHWE AOMALUHNX
[OnHammnyeckne xapakTepucTukn KOHTPONbHLIX paborT;
NoCTynaTenbHOro ABMXEHUS TBEPAOro | NOAroTOBKa K KOMNMOKBUYMY;

1 2 Tena. YpaBHeHUs JUHaMUKU. obpaboTka n aHanu3
Knaccmdgukauunsa pmsmnyeckmx 3KCNepUMeEHTaNbHbIX
B3aumogencTenin. Knaccudpukaums pesynbTaToB NabopaTopHOW
CvN B ME€XaHuKe, TUMbl CUn paboThbl

BbIMOSIHEHWE LOMALUHUX
PaboTta u sHeprus. KnHetudeckas u KOHTPOrbHbIX paborT;
noTeHumManbHasi SHeprus. NnoaroToBKa K KONITOKBUYMY;

1 3 KoHcepBaTuBHasa cuctema 3aKkoHbl COCTaBleHNe oT4yeTa U OTBETOB
N3MEHEHMS N COXPaHEHUs MMMynbca, | Ha BOMPOCHI MO flabopaTopHon
3HEeprun, MOMeHTa MMMNyrsbca paboTe; paboTa Cc
MEXaHN4YeCKON CUCTEMBI 3NEKTPOHHbLIMMN

obpasoBaTenbHbIMU pecypcamm
BbIMOSIHEHWE LOMALUHUX
MowmeHT cunbl. AnHamuyeckme .
KOHTPOIbHLIX paboT;
XapaKkTepuUCTUKKN BpaLlaTenbHOro ,
NnoaroToBKa K KONSTOKBUYMY;
OBWKEHUSA TBepAoro Tena. YpaBHeHne
COCTaBleHNe oT4yeTa U OTBETOB
1 4 AOVNHaAMUWKKN BpaLLaTenbHOro ABUKEHUSA o
y Ha Bonpockl No nabopatopHow
TBEpOOro Terna n MexaHn4eckom i
. paboTe; paboTa c
CUCTEMBbI; 3aKOHbI COXPaHEHNS BO
3NEKTPOHHbBIMMN
BpaLlaTernibHOM OBWXEHWUN CUCTEMbI
obpasoBaTenbHbIMU pecypcamm
BbINOMHEHME JOMALLHMWX
KOHTPOJbHLIX paboT;
NnoaroToBKa K KONSIOKBUYMY;
OnemMeHTbl MEXaHUK/ XXUAOKOCTU U
1 5 rasa obpaboTka n aHanua
3KCNepUMEHTanbHbIX
pe3ynbTaToB B NabopaTopHoW
pabote
y BbIMOSHEHME AOMALLUHNX
OnemeHThbl cneynanbHoON Teopum }

1 6 KOHTPOINbHbIX paboT;

OTHOCUTESNBHOCTHU
NnoaroToOBKa K KOMMOKBUYMY
3aKOHbI U YpaBHEHUSA MOSEKYNAPHO- BbINOMHEHME AOMALLHNX

2 7 KMHETMYECKON TEOPUN naearnbHOro KOHTPONbHLIX paborT;
rasza. Ctatmctmyeckme 3aKoHbl NoAroToBKa K KOMMOKBUYMY

BbIMOSIHEHWE LOMALLUHUX

KOHTPOMbHbIX paborT;

NnoaroToBKa K KONITOKBUYMY;
3aKkoHbl 1 YypaBHEHUS MONEKYNAPHO- obpaboTka u aHanu3

2 8 KMHETUYECKON Teopun naearbHOro 3KCNepuMeHTanbHbIX

rasa. Ctatmctuyeckme 3akoHbl

pe3ynbTaToB B NabopaTopHOW
paboTe; cocTaBneHne oTyeTa u
OTBETOB Ha BOMNPOCHI Mo
nabopaTtopHon paboTte
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Homep | CogepxxaHue matepumana BbIHOCUMOrO o

Mogaynb Bugbl camocTtoaTenbHom paboThl

pasgena Ha CaMOCTOATENbHOE U3YyYeHME
PeanbHble rasbl, XMOKOCTU, TBEPAbIE
BbINOMHEHME JOMALLHMWX
Tena. YpaBHeHue BaH-gep-Baanbca. )
2 o KOHTPOIbHbIX paboT;
duanyeckne cBOMCTBA XKNOKOCTEN: ,

2 9 NoAroToBKa K KOINOKBUYMY;

BSI3KOCTb, MOBEPXHOCTHOE HaTSXKEHME,
y paboTa C 3NeKTPOHHbLIMM
kanunnsapHele acppekTsl. CBOMCTBA
obpasoBaTenbHbLIMKU pecypcamm
TBepAblX Ten
OneKkTpocTaTnyeckoe nosie, OCHOBHbIE | BbIMNOMHEHWE AOMaLLHNX
XapaKTepuUCTUKN, 3aKOHbI, TEOPEMBI. KOHTPOINbHbIX paboT;

3 10 Pabota n noteHuman NnoaroToBKa K KONSIOKBUYMY;
3NEeKTPOoCTaTUYECKOro Nons, aHeprus paboTa ¢ aNeKTPOHHbIMU
nons, NNOTHOCTb aHeprun obpasoBaTenbHbLIMKU pecypcamm

. o BbINOMHEHME JOMALLHMWX
[MOCTOAHHBIN ANEKTPUYECKNA TOK. .

3 11 KOHTPOJbHLIX paboT;

3aKkoHbl MOCTOAHHOIO TOKa )
NoAroToBKa K KOIMOKBUYMY;

MarHuTHoe none, OCHOBHbIE BbINONHEHMEe JOMAaLLHWX

XapaKTepUCTUKN, SBIIEHNS, 3aKOHbI KOHTPOINbHbIX paboT;

3 12 MarHUTOCTaTUKW. [IBUXKeHne YyacTul, B | NOAroToBKa K KOMNMOKBUYMY;
3NEKTPOMAarHMTHOM nore. paboTa c 3NeKTPOHHbIMU
OneKkTpoMarHUTHas UHAYKUKS. obpasoBaTenbHbLIMU pecypcamm

BbINOMHEHWE SOMALUHUX

KOHTPOIbHbIX paboT;

NnoAroTOBKa K KOINOKBUYMY;
OneKkTpuyeckoe 1 MarHMTHoe nons B

obpaboTka n aHanua
BelecTBe. BuxpeBoe anekTpuyeckoe

3 13 aKcnepuMeHTanbHbIX

none. ToKk cMeLLeHNa. YpaBHEHUS -
pe3ynbTaToB B NnabopaTopHom
anekTpoguHamuki Makceenna .
paboTe; cocTaBneHne oT4yeTa u
OTBETOB Ha BOMPOCHI MO
nabopaTtopHon paborTe;
BbIMOSIHEHME LOMALLUHUX
CBobofHble konebaHus B .
KOHTPOJbHLIX paboT;
MEXaHU4YECKUX N ANEKTPOMarHMTHbIX ,
NnoAroToBKa K KOIMOKBUYMY;
cuctemax. 3atyxawwme konebaHus.
obpaboTka n aHanua
CnoxeHve gBYyX rapMOHUYECKNX
4 14 . 3KCrnepnMeHTanbHbIX
konebaHun oguHaKoBOro y
pe3ynbTaToB B NabopaTopHoW
HanpaeBneHus n 4actoTkl. BekTopHas .
paboTe; cocTaBneHne ot4yeTa u
Anarpamma. KonebaHus B
OTBETOB Ha BOMpPOCHI MO
3NEKTPOMArHUTHOM KOHTYpe . )
nabopaTtopHon paborTe;
BblHyXOeHHble konebaHusa. Pe3oHaHC. | BbIMOMHEHWE AOMALLHNX
[NepemMeHHbIn TOK. PeakTuBHOE 1 KOHTPOJbHbIX paborT;
4 15 MofnHoe ConpoTMBIIEHNE Lienu. NoAroToBKa K KONMOKBUYMY;

Pe3oHaHc. MowwHOCTL Lenu
nepeMeHHoro Toka

paboTa ¢ aNeKTPOHHbIMU
obpa3oBaTenbHbIMU pecypcamu;
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Homep | CogepxxaHue matepumana BbIHOCUMOrO o

Moaynb Bugbl camocTosTensHon paboThbl

pasgena Ha CaMOCTOATENbHOE U3yYeHne
BbINOSIHEHWE LOMALUHUX
KOHTPONbHbIX paboT;
NoAroToBKa K KONMOKBUYMY;
Twnbl BOSMH. YpaBHEHNE BOJTHbI.
obpaboTka u aHanu3
OHeprns BomnH. Ynpyrve BoSHbI.

5 16 3KCNepuMeHTanbHbIX
MHTepdepeHums BonH. Ctoauune o
BOMHBI pe3ynbtaToB B NabopaTopHom

paboTe; paboTa Cc

3NEKTPOHHbBIMU

obpasoBaTenbHbIMKU pecypcamm
OneKTpoMarHUTHbIE BOSIHbI, CBET. BbINONHEHWE JOMAaLUHUX
BonHoBble ypaBHEHNS!, OCHOBHbIE KOHTPONbHbIX paboT;

5 17 XapaKTepUCTMKN BOJTH. QHEPIUs U NOAroTOBKA K KOIMOKBUYMY;
UMMNYIbC SNEKTPOMAarHMTHbBIX BOJTH. paboTa ¢ 3NeKTPOHHbIMU
3aKoHbl reoMeTpUYECKOM ONTUKM obpa3oBaTenbHbIMU pecypcamu;

y BbINONHEHMEe JOMAaLLHWX
MpuHumn MNovireHca. UHTepdepeHums )
KOHTPONbHLIX paborT;
ceBeTa. MeTtoabl HabnogeHus ]
NoAroTOBKA K KOINOKBUYMY;
NHTEpdEPEHLMUN, MPUMEHEHHUE.
paboTa ¢ 3NeKTPOHHbIMU
Oudpakuna ceeta. MeTop 30H )
obpasoBaTenbHbLIMU pecypcamu;
®peHens. Tunbl gndpakumm.

5 18 obpaboTka u aHanu3
[OvdpakumnoHHas peweTka. Ycnosue

3KCNEepUMEHTanNbHbIX
MakcumymoB. lMornoLleHve ceeTa. y

pe3ynbTaToB B TabopaTopHoW
Oucnepcus ceeTta. MNonapusauus )

paboTe ; cocTaBneHve oT4yeTa un
ceeTa. Cnocobbl nonspusaumm ceeTa.

OTBETOB Ha BOMpPOCHI MO
3akoHbl Mantoca, bptocTtepa .

nabopaTtopHon paboTte

BbINOSIHEHWE LOMALLUHUX

KOHTPONbHbIX paboT;
KBaHTOBasi npupoaa nsnyveHus: NoAroToBKa K KONMOKBUYMY;

6 19 3aKOHbI TEMMOBOroO U3NyYeHUs; obpaboTka n aHanua

dopmyna MNMnaHka SKCMEePUMEHTanNbHbIX
pesynbTaToB B nabopaTtopHou
paboTe
BbINOMHEHME JOMALLHMWX
KOHTPOJbHbIX paboT;
doTo3aNeKTpUYECKNA 3PAEKT, 3aKOHbI | MOArOTOBKA K KONMOKBUYMY;
doToahdekTa. YpaBHeHue obpaboTka n aHanua

6 20 OWHLWTeVHa ANs BHELUHEro 3KCrnepMeHTanbHbIX
doToachdekTa. Macca 1 nmnyrnbsc pe3ynbTaToB B NnabopaTopHoW
doToHa, JaBneHue ceeTa paboTe; cocTaBneHne oTdyeTa u

OTBETOB Ha BOMPOCHI MO

nabopaTtopHon paboTte
OnemeHTbl KBaHTOBOW MEXaHUKM.
KopnyckynsipHO-BOHOBOW Ayanuam

BbINOMHEHME JOMALLHMWX
npupoabl YacTuy BewecTsa. BomnHbl .

6 21 y KOHTPOJbHLIX paboT;

ne bponnsa. CooTHoweHne
_ NnoaroToBKa K KOMMOKBUYMY
HeonpeaeneHHOCTEN. YpaBHeEHNE
WpeauHrepa
dopmyna banbmepa. Teopusa atoma
Bogopoaa no bopy. Cnektp atoma BBINOMHEHNE AOMaLLIHMX
6 22 ) KOHTPOJbHbIX paborT;

BOAOPOAA U BOAOPOAONOA00HbIX
aToMoB

noAroToBKa K KOJIJTOKBUYMY
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Homep | CogepxxaHue matepumana BbIHOCUMOrO .
Mogaynb Bugbl camocTtoaTenbHom paboThl
pasgena Ha CaMOCTOATENbHOE U3YyYeHME
ATOoM Bogopoaa B KBaHTOBOW
MexaHuke. KBaHToOBbIE Yncna. BbIMOMHEHME AOMALLHNX
6 23 depMnoHbl 1 6030HbI. MpuHLMN KOHTPONbHLIX paborT;
Maynwu. Nepuognyeckas Tabnuua NoAroToBKa K KOMMOKBUYMY
MeHpeneeBa
BbIMOMHEHME AOMALUHNX
KOHTPONbHLIX paborT;
noaroToBKa K KONITOKBUYMY;
ATOMHbIE, PEHTFEHOBCKUE,
0obpaboTka u aHanu3
MOSEKYNSPHbIE CNEKTPbI.
6 24 aKcnepmMmMeHTanbHbIX
Camonpoun3BonbHOE 1 BbIHYXXAEHHOE y
pesynbTaToB B nabopaTtopHou
nanydeHus. Jlasep .
paboTe; cocTaBneHne oTyeTa n
OTBETOB Ha BOMNPOCHI MO
nabopartopHon pabore;
CTpoeHne, coctae u 3apsd aTOMHOMO
saapa. dedekt macchl, aHeprus CBA3n. | BbINONHEHNE OMALLHUX
6 25 PagnoaktuBHOCTb, TUMbI KOHTPONbHLIX paborT;
pagnoakTUBHbBIX U3NyYeHUI. AgepHble | NOAroToBKa K KONMOKBUYMY
peakuum
Knaccuyeckune n kKBaHToBbIE
cTatucTuku. PacnpegeneHuve
BbIMOSHEHME AOMALLUHNX
MakcBenna- bonbumaHa. KBaHTOBbIE )
6 26 KOHTPOINbHbIX paboT;
CTaTUCTUKN. DNEMEHTbI UINKN
NnoaroTOBKa K KOMMOKBUYMY
TBepgoro Tena. 3oHHasi Teopus
TBEpAoro Tena
Knaccndukaums anemeHTapHbIX BbIMOMHEHWE AOMaLLUHNX
6 27 yacTuu. XapakTepucTrKM YacTuL, U X | KOHTPOJIbHbIX paboT;

B3aMMOAENCTBUN

noAroToBKa K KOJIJTOKBUYMY

3aoyHas dhopma

Mogaynb

Homep
pasgena

CopepxaHne MaTepuarna BbIHOCMMOrO Ha
CaMOCTOSITENIbHOE U3yYeHne

Buabl
CaMOCTOATENBHOM
paboTbl

KnHemaTnyeckme napameTpbl TOYKW, YypaBHEHMS
KMHEMATUKM TOYKN. CKOPOCTb M YCKOPEHNE TOYKN.
KnHemaTuka BpalLaTenbHOro ABUXEHNE Tena

BbINOMHEHWE
JOMaLLHUX
KOHTPOMbHbIX
paboT; noaroToBKa
K KOTNOKBUYMY
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Buabl

M Homep CopepxxaHme matepuana BbIHOCMMOro Ha .
onynb CaMOCTOSITENTbHOWN
pasgena CaMOCTOSITENbHOE U3yYeHne
paboTbl
BbINONHEHME
OnHammka matepumanbHON ToYkK. [JuHaMmuyeckme JoMalLHNX
XapaKkTepuUCTMKN NOCTYNaTENbHOIo ABUXEHUS KOHTPONbHbIX
TBEpOoro Tena. YpaBHeHUs ANHAMUKN. paboT; noaroToBka
Knaccudukaums domsnyecknx B3aMmMoaencTBum. K KOMNNOKBUYMY;
Knaccudukauusa cun B mexaHuke, TUnbl Cun. paboTa c
PaboTta n aHepruga. Kuietnyeckasa u 3NEKTPOHHbIMU
noteHumnanbHas aHeprusi. KoHcepBaTMBHas obpasoBaTenbHbIMU
1 2 cuctema. 3akoHbl U3BMEHEHNS N COXPaHEHUS pecypcamu;
nMnynbca, 3Heprun, MOMeHTa UMMyrnbLca NnoaroToBka oT4yeTa
MexaHuyeckonm cucteMbl MOMEHT CUIbI. no nabopaTopHoWn
[OnHamnyeckne xapakTepucTUKN BpallaTenbHOro paboTe, noaroToBka
OBWXEHNs TBepAoro Tena. YpaBHeHne AMHaMUKK NMUCbMEHHbIX
BpalLaTesnbHOro ABMXEHUS TBEPAOro Tena un OTBETOB Ha
MEXaHN4YEeCKON CUCTEMbI; 3aKOHbI COXPaHEHUS BO BOMpPOCHI K
BpallaTerlbHOM ABUMXEHUN CUCTEMDBI nabopaTopHom
paboTe
BbINONHEHME
JOMaLLUHNX
KOHTPONbHbIX
paboT; noaroToBka
OnNeMeHTblI MEXaHWKM XXNOKOCTUN U rasa. QreMeHTbl i
1 3 » K KOMNNOKBUYMY;
crneumanbHOM TeOPUN OTHOCUTENbHOCTU
paboTa c
3MEKTPOHHbLIMM
obpasoBaTenbHbIMU
pecypcamu
3aKOHbI U YpaBHEHUS MOSEKYNAPHO-KMHETUYECKON
Teopumn naeanbeHoro rasa. CtatucTnyeckme BbIMOMHEHNE
3aKOHbI. TepMognuHaMMyeckme napamMmeTpbl JOMaLLHUX
cuctemsl. lNepBoe 1 BTOpoe Havana KOHTPOJbHbIX
TepMognHamuku. Linknuyeckne npouecchl. paboT; nogroToBka
2 4 MpaeanbHbI LKKN, K.N.4. UMKnia. Tennosble n K KOJITOKBUYMY;
XonogunbHble MallnHbl PeanbHble rasbl, paboTa c
XnOKocTu, TBepadble Tena. YpaBHeHue BaH-gep- 3NEKTPOHHbLIMM
Baanbca. dunsnyeckme CBOMCTBA XXNOKOCTEN: obpasoBaTenbHbIMA
BAA3KOCTb, MOBEPXHOCTHOE HaTsSXEeHue, pecypcamu
KanunnapHele addekTbl. CBOMCTBA TBEPAbIX TEN
BbIMOMHEHWE
AOoMaLLHNX
KOHTPONbHbIX
paboT; noaroToBka
AnekTpocTaTU4ecKkoe nore, OCHOBHbIE K KOIITOKBUYMY;
XapaKTEPUCTUKK, 3aKOHbI, TeopeMbl. PaboTa n NnoaroToBka oT4yeTa
3 5 noTeHUman afieKTpoCTaTUYEeCKOro Nosisl, SHeprus no nabopaTopHoWn

nonsi, NAOTHOCTb 3Heprum MNoCTOAHHbLIN
AMEKTPUYECKNI TOK. 3aKOHbI MOCTOSIHHOIO TOKa

paboTe, NnoaroToBka
NMNCbMEHHbIX
OTBETOB Ha
BOMPOCHI K
nabopaTopHom
paboTe
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Buabl

M Howmep CogepxaHve maTepmana BbIHOCMMOrIO Ha y
onynb CaMOCTOSITENbHOM
pasgena CaMOCTOSTENBHOE U3y4eHue
paboThbl
BbINONHEHWE
AoMaLLHNX
KOHTPOSbHbIX
MarHmTHoe none, OCHOBHbIE XapaKTEPUCTUKN, paboT; nogroToeka
ABMNEHWS, 3aKOHbI MarHUToCcTaTUKK. [BrxkeHue K KONIOKBUYMY;
YacTuy, B 3NeKTPOMarHUTHOM none. noaroToBka oTyeTa
3 6 OneKkTpoMarHNTHas MHAYKUMS. DnekTpuieckoe n no nabopaTopHOM
MarHMTHoe nonsi B BewecTtse. Buxpesoe paboTte, noaroToBka
anekTpuyeckoe none. TOK cMeLleHNs. YpaBHEHUS | MUCbMEHHbIX
anekTpoauHamuki Makcsenna OTBETOB Ha
BOMPOChI K
nabopaTopHoWm
paboTe
CBobofHble kornebaHns B MeEXaHUYECKUX U BbINONHEHWE
3ANEKTPOMAarHUTHbIX cMcTeMax. 3aTyxatoLume AoMaLLHNX
konebaHus. CrnoxeHne ABYX rapMOHMNYECKMX KOHTPOJbHbIX
konebaHun 0aNMHAKOBOro HaMpaeBneHnst U YacToTbl. | paboT; noaroToBka
4 7 BekTtopHas anarpamma. KonebaHus B K KOMNNOKBUYMY;
3NEKTPOMAarHUTHOM KOHTYpe. BblHy>KAeHHbIe paboTa ¢
konebaHus. Pe3oHaHc. lNepeMeHHbIn TOK. 3ANEKTPOHHbIMU
PeakTnBHOE 1 NOMHOE CONPOTMBIIEHME LIEnM. obpasoBaTenbHbIMU
Pe3oHaHc. MoLwHOCTb Lenu nepeMeHHoro Toka pecypcamu
Tunbl BOMH. YpaBHEHWE BOMHbl. QHEPrus BOIH.
Ynpyrue BonHbl. UHTepdepeHums BonH. CTosune
BOJTHbI. QNEKTPOMAarHMTHbIE BOSIHbI, CBET. BbINOJIHEHWE
BonHoBble ypaBHEHWs!, OCHOBHbIE XapakTEPUCTUKN | JOMALLIHMX
BOMH. QHepPrusi n UMNynbC 3NeKTPOMarHUTHbIX KOHTPOIbHbIX
BOMH. 3aKOHbI reomeTpruyeckor onTukun. MpuHumn paboT; nogrotoeka
4 8 lMonreHca. MHTepdepeHuus ceeta. Metoabl K KOJIITOKBUYMY;
HabnogeHna nHTepdepeHLNN, NPUMEHEHME. paboTtac
Oundpakums ceeta. Metog 30H PpeHens. Tunbl 3NEKTPOHHbIMMU
andpakumn. JudpakunmoHHas peleTtka. Ycnosume obpasoBaTenbHbIMA
MakcumyMoB. NornoLleHne ceeta. ucnepcus pecypcamu
ceeTa. [Nonsapusaumsa ceeta. CnocoObl
nonspusaunmn ceeta. 3akoHbl Mantoca, bptoctepa
BbINOMHEHWE
OOMaLLHNX
KOHTPOJbHbIX
K , paboT; nogroToska
BaHTOBasi NPUPOAA N3MNy4YEHUS: 3aKOHbI i
TennoBoro usny4eHus; opmyna MNnaHka. K KOTNOKBIYMY;
doToanekTpnyeckmin 3pdekT, 3aKOHbI MOATOTOBKa OT4ETa
5 9 no nabopaTopHOM

doToapdekTa. YpaBHeHne nHWTENHa AN
BHelLHero dhoToadhdhekTa. Macca u umnynsc
hoToHa, faBneHue ceeTa

paboTte, noaroToBka
NMUCbMEHHbIX
OTBETOB Ha
BOMPOChI K
nabopaTtopHomn
paboTte
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Buabl

Homep CopepxxaHme matepuana BbIHOCMMOro Ha 9
Mogaynb CaMOCTOATEITbHON
pasgena CaMOCTOSITENbHOE U3yYeHne
paboTbl
OnemMeHTbl KBaHTOBOW MexaHuku. KopnyckynsipHo-
BOJTHOBOW Ayanvam Npupoabl YacTuL BELLECTBA.
BonHbl ge bponnga. CooTHoLeHMEe BbIMNONHEHWE
HeonpeaeneHHocTen. YpasHeHue LpeanHrepa JOMaLLHNX
dopmyna banbmepa. Teopus atoma Bogopoaa no | KOHTPOSbHbIX
Bopy. CnekTp aToma Bogopoaa u paboT; nogrotToBka
5 10 BOAOpPOAoNoao6HbLIX aToMoB ATOM Bogopoda B K KOJNITOKBUYMY;
KBaHTOBOW MexaHuke. KBaHToBbIe Yncna. paboTa c
®epmnoHbl 1 6030HbI. MpuHumn Maynu. 3NMEKTPOHHbLIMMU
Mepnogunyeckas Tabnuua MeHgeneesa. ATOMHble, | obpasoBaTenbHbIMU
PEHTIFEHOBCKME, MONEKYISAPHbIE CNEKTPLI. pecypcamu
Camonpoun3BonbHOE 1 BbIHYXOEHHOE U3MNYyYEHUS.
Jlasep
CTpoeHne, coctaB u 3apsag aTOMHOro sgpa.
[edekT maccbl, aHeprnsa ceasn. PaguoakTMBHOCTb, | BbIMONHEHWE
TUMNblI PAOVNOAKTUBHBIX M3ITyYeHiA. AgepHble OOMaLLHUX
6 11 peakuunn Knaccudeckne n KBaHTOBbIE CTATUCTUKU. | KOHTPOSbHbIX
Pacnpenenenne Makcsenna- bonbumaHa. paboT; nogroToBka
KBaHTOBbIE CTATUCTUKN. DNEMEHTbLI UIUKN K KOMNMOKBMYMY
TBepAoro Tena. 3oHHasi Teopusi TBEpAOro Tena
6 12 Knaccndurkaumsi anemMeHTapHbIX Yactud, noaroToBka K
XapakTepucTmKM YacTul, 1 X B3auMOaenCcTBni KONITOKBUYMY
4. UHTepakTnBHble hopMbl 0Opa3oBaTesibHbIX TEXHOOMNM
Bug
Homep Konunyectso
Moaynbe y4eOHbIX O6pa3soBaTenbHblE TEXHOMOMUN
pasgena g Yyacos
3aHATUN
paboTa C 9NeKTPOHHLIMU 06pa3oBaTeNbHbIMU
1 1 nekymm 2
pecypcamm
nao.
1 2 paboTa Ha nabopaTopHbIX CTeHAax 2
paboThl
aboTa ¢ anekTpPoHHbIMK 0BpasoBaTenbHbLIMU
1 3 cec | P P P 2
pecypcamu
nao.
1 4 paboTa Ha nabopaTopHbIX CTeHAAx 2
paboThl
nab.
1 5 paboTa Ha nabopaTopHbIX CTeHAax 2
paboTbl
aboTa C aneKTPOHHbIMKU 0bpa3oBaTenbHbIMU
1 6 cec | P P P 2
pecypcamu
aboTa ¢ anekTpPoHHbIMK 0BpasoBaTenbHbLIMU
2 7 cec | P P P 2
pecypcamu
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Bug

M Howmep Konuuectso
oaynb asnena y4ebHbIX Ob6pasoBaTenbHble TEXHOMOMMM 4acoB
P 3aHATUN
5 8 nexLm paboTa ¢ anekTpoHHbIMU 06pa3oBaTenbHbIMN >
pecypcamu
nab.
2 9 paBoTl paboTa Ha nabopaTopHbIX CTeHAAx 2
3 10 CPC paboTa ¢ anekTpoHHbIMK 06pa3oBaTenbHbIMN 5
pecypcamu
nab.
3 11 paBoTl paboTa Ha nabopaTopHbIX CTeHAAx 2
nab.
3 12 paBoThl paboTta Ha nabopaTopHbIX CTEHAAX 2
3 13 CPC paboTa ¢ aNeKTPoHHbIMM 0Opa3oBaTeNnbHbIMA >
pecypcamu
nab.
4 14 paGoTl paboTa Ha nabopaTopHbIX CTeHAax 2
nab.
4 15 paBoTl paboTa Ha NnabopaTopHbIX CTeHAax 2
5 16 CPC paboTa ¢ anekTpoHHbIMK 06pa3oBaTenbHbIMN 5
pecypcamu
nab.
5 17 paBoTl paboTa Ha nabopaTopHbIX CTeHAAx 2
nab.
5 18 paBoThl paboTa Ha nabopaTopHbIX CTeHAax 2
6 19 CPC paboTa ¢ aneKkTpoHHbIMK 0Opa3oBaTeNbHbIMU >
pecypcamu
6 20 nexLm paboTa ¢ anekTpoHHbIMU 06pa3oBaTernbHbIMN 5
pecypcamu
nab.
6 21 paBoTl paboTa Ha NnabopaTopHbIX CTeHAAxX 2
6 29 CPC paboTa ¢ anekTpoHHbIMU 0Bpa3oBaTernbHbIMN 5
pecypcamu
6 23 CPC paboTa ¢ aNeKTPOHHbIMM 0Opa3oBaTENbHBIMA >
pecypcamu
6 o4 nexLm paboTa ¢ anekTpoHHbIMK 0Bpa3oBaTenbHbIMN 5
pecypcamu
nab.
6 25 paBoTl paboTa Ha NnabopaTopHbIX CTeHAAx 2
6 26 CPC paboTa ¢ anekTpoHHbIMU 0Bpa3oBaTenbHbIMN 5

pecypcamu
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Bu
Homep A Konnyectso
Mogaynbe y4eOHbIX O6pa3soBaTenbHblE TEXHOMOMUN
pasgena o 4yacos

3aHATUN

nab.
6 27 paboTa Ha nabopaTopHbIX CTeHAax 2
paboTbl

5. ®oHA OLEHOYHbIX CPEeACTB ANA NPOBeAEHNA TEKYLUEro KOHTpPons n
NPOMEeXYTOYHOM aTTecTaumMm oby4yaloWmxca no gucuuninHe (moayno)

doHA oLIEHOYHbIX CPeacTB

6. Yyeb6HO-MeTOANYECKOE U NH(pOPMALMOHHOE obecnevyeHne AUCLUMNINUHDI
6.1. OcHoBHasa nuTepaTypa
6.1.1. NMNeyvyaTHbIe UsgaHusa

1. BepxoTypoB, AHaTonun PycnaHoBunuy.

®dusmka : yyeb. nocobue / BepxotypoB AHaTonun PycnaHoBud, LWamoHuH BukTop
Anekcangposud, benkun Cepren HOpbeBud. - Yuta : YutlY, 2010. - 243 c. - ISBN 978-5-9293-
0646-4 : 160-00.

2. CaB4eHko, HnHa OmutpuesHa.

®Pusnyeckme 0CHOBbI KIacCU4eCKor MexaHuku : y4eb. nocobue / CaB4eHko HuHa OmutpuesHa.
- Yura : YutlY, 2004. - 122c¢. - ISBN 5-9293-0193-x : 44-60.

3. BepxoTtypos, AHaTtonun PycnaHosuuy.

dunsmka. AnektpoanHammnka. Pumsmka konebaHum n BonH. KeaHtoBas dumsmka : y4ebd. nocobue /
BepxoTtypos AHatonun PycnaHosud, LLlamoHuH Buktop AnekcaHgposud. - Yuta : Untly, 2004.
- 199c. - 98-00.

4. CaByeHko, H.0.

OcHoBbl un3unkn : y4eb. nocobure. Y. 1 : MexaHuka. InekTpoamHamunka. TepmoanHammka / H.
[. CasueHko, T. B. KysbmuHa, T. B. Paxneuoea. - Yuta : 3a6l'yY, 2015. - 233 c. - ISBN 978-5-
9293-1231-1 : 233-00.

6.1.2. UspaHuns us 36C

1. KanawHwukoBa, J1.B.
®dusmka / J1. B. KanawHukoBa; KanawHukoBa J1.B. - Moscow : dnuHTa, 2017. - . - ®dusmka
[OnekTpoHHbIn pecypc] / KanawHukosa J1.B. - M. : ®JIMHTA, 2017. - ISBN 978-5-9765-2698

6.2. lononHuTenbHaa nuTepaTtypa
6.2.1. NevyaTHble U3gaHus

1. CaBenbeB, ropb Bnagumuposuu.

Kypc obwern cdumsumkm : B 3 . T.1 : MexaHuka. MonekynspHas ¢wuaunka / CaBenbeB Uropb
Brnagmmuposwnu. - 2-e nsga., nepepab. n gon. - Mocksa : Hayka; 'n. pea. ¢ua.- mat. nut., 1982.
-432 c.:un.-1-00.

2. CuByxvH, OMmntpun Bacunbesuu.

O6wmn kypc dunsunkm : yueb. nocobue. T. 1 : MexaHuka / CuByxmH OmuTpun Bacunoesuu. - 3-e
nag., ucnp. un gon. - Mockea : Hayka, 1989. - 576 c. - ISBN 5-02-014054-6 : 2662-00.

3. 'pabosckun, Poctucnae MesaHosuy.

Kypc cmaukn / Ipabosckmn Poctncnas MiBaHoBUY. - 7-e 13g., ctep. - CaHkT-lNeTepbypr : JlaHsb,
2004. - 608c. - (YuebHukn ansa Bysos. Cneu.nut.). - ISBN 5-8114-0466-2 : 230-00.

4. TpodhumoBa, Tamcusa nBaHoBHa.

Kypc dumsnkm : yd4eb. nocobue / Tpochumora Taucua mBaHoBHa. - 18-e usg., crep. - Mockea :
Akagemus, 2010. - 557 c. - (Bbicwee npodeccnoHansHoe obpasoBaHue). - ISBN 978-5-7695-
7601-0 : 515-90.
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6.2.2. U3paHua u3 36C

1. PoguoHos, Bacunuin Hukonaesuu.

dunsuka : YyebHoe nocobue / PoanoHos Bacunum Hukonaesud; PoanoHos B.H. - 2-e n3g. - M. :
WN3patensctBo KOpant, 2017. - 295. - (YHuBepcuteTol Poccun). - ISBN 978-5-534-01280-4 :
92.55.

6.3. ba3bl AaHHbIX, MHq)OpMaLIMOHHO-CHpaBO‘-IHbIe U NONCKOBbIe CUCTEMbI

1. MHdpopmaumoHHas cuctema «EanHoe okHO JocTyna K obpasoBaTenibHbIM pecypcam»
(http://window.edu.ru/).

2. Hay4yHasa OnektpoHHasa bubnuoTteka http://www.e-library.ru.

3 . OneKkTpoHHbIE BEPCUMU Y4EOHMKOB, NOCOOUA, METOAMYECKNX pa3paboToK, yka3aHuin u
pekomeHgaumi no BceM BMaam yyebHon paboTbl, NpeayCcMOTPEHHbIX BY30BCKOM paboyen
nporpaMmMmoMn, HaxogsLmecs B CBOOOAHOM AOCTyNe Ansi CTYAEeHTOB, 00y4YatoLmxcs B By3e,
Ha BHYTpu ceTeBOM cepBepe http://www.zabgu.ru/.

4. NHTepHeT-TecTupoBaHue: http://test.i-exam.ru

7. NepeyeHb NporpamMmMHoOro oéecne4vyeHusi

MporpammHoe obecneyveHne obllero HasHadeHusi: OC Microsoft Windows, Microsoft Office,
ABBYY FineReader, ESET NOD32 Smart Security Business Edition, Foxit Reader, AUBC
"Merallpo".

MporpammHoe obecneyeHne cneunarnbHOro Ha3HauYeHus:

8. MaTepuanbHO-TeXHU4YeCcKoe obecneyeHne AUCLUNNNHbBI

672039 Yuta yn. bapryanHckas 49 aya. 03-317. KomnnekcHasi nabopatopus no usuke.
YyebHaa ayautopus ONA  NpoBedeHUs 3aHATUMA  CEeMWHaApPCKOro Tuna, rpynnoBbIX U
WHAMBMAYAmNbHbIX KOHCYMNbTaUWUA, TEKYLLErO KOHTPOMNS U MPOMEXYTOYHOM aTTecTaunm.
KomnnekT cneynansHon yyebHon mebenu.

JTabopaTopHbIn cTon NpucTeHHbin dmnsmyecknii IAB-PRO-CI.

JlabopaTopHbI, CTON OCTPOBHOW PU3NHECKUIA.

MoHoxpomaTtop MYM-2, Jlazep rasosbin J1M-2086.

Ooctyn k cetn WHTepHeT un obecnevyeHne [OCTyNa B 3NEKTPOHHYH WMHAOPMALMOHHO-
obpa3oBaTenbHyO cpeay opraHu3auum.

672039 Yuta yn. baprysunHckas 49. Aya.03-314 . JlabopaTtopust MEXaAHUKM U MOSEKYNAPHON
dun3nKn.

YyebHaa ayguTtopus Ons npoBedeHUst 3aHATUA NEKUMOHHOro Tuna, 3aHATUA CEMUHAapPCKOro
TMNa, rpynnoBbiX U MHOVBMAYANbHbLIX KOHCYMNbTAUWW, TEKYLLEro KOHTPONA M MPOMEXYTOYHON
aTTecTaumn.

KomnnekT cneunansHon y4ebHon mebenu.

JTabopaTtopHbI cTon NpucTeHHbIn dunamndeckunin JIAB-PRO-CI1

JTabopaTopHbIl CTOMN OCTPOBHOM (OM3NHECKUI

YcTaHoBka ons onpefeneHns koadduumeHTa Ba3kocTn Bosayxa drT1-1H.

Ocumnnorpad C 1-72.

YcTaHoBKa Ansi M3y4yeHus 3ByKoBbIX BosiH PI1B-03.

YcTaHoBKa Onst M3y4yeHust cobcTBeHHbIX konebaHui cTpyHbl OIB-04.

Mogaenb cunbl CONPOTMBNEHUS TPYHTA.

Knacc couaunkn OrMM- 04.

CueTumk-cekyHgomep.

Mpnbop JlepmaHToBa.

YcTtaHoBka nabopatopHasa MaatHuk O6epbeka ¢ aneKTpoHHbIM BrIOKOM

Knacc couaunkmn ©rMM-01.

Knacc dpuaunkun rM-03 maatHuk Makcesenna.

Ooctyn k cetm WHTepHeT un obecnevyeHne [OCTyNa B 3NEKTPOHHYH WMHOPMALMOHHO-
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obpasoBaTenbHyH0 cpeay opraHusauuu.

672000, r. YuTa, yn. KactpuHckas 1, aya. 09-401

YyebHaa ayouTopusa ONnsd NpoBeAeHUst 3aHATMI NEKUUOHHOIo Tuna, 3aHSATUN CeMUHAPCKOro
TUna, rpynnoBbIX U UHOUBUAOYASNbHbIX KOHCYIbTaUWKW, TEKYLLEero KOHTPOSS M MPOMEXYTOYHOW
artTecraumun.

KomnnekT cneunansHon y4ebHon mebenu. [Jocka krnaccHas.

MynbTUMEANNHBLIA NPOEKTOP C 9KPAHOM.

HDoctyn k cetm WHTepHeT un obecnevyeHne [OCTyNa B 3SMEKTPOHHYH MHAOPMALMOHHO-
obpasoBaTenbHyH0 cpeay opraHusauuu.

672000, r. Yuta, yn. KactpuHckasa 1, ayg. 09-510

KoMnbloTepHbIN Kracc.

YyebHas ayauTopua ons  npoBefeHusl 3aHATUW  CeMMHapPCKOro Tuna, [rpynnoBbIX W
WHOMBMAYAlNbHbIX KOHCYNbTaUMi, TEKYLLero KOHTPONS W MPOMEXYTOYHOM aTTectaumm u
caMOoCTOoATENbHOM paboThl.

KomnnekT cneumansHomn y4ebHon mebenu.

KomnnekT MN3BM .

HDoctyn k cetm WHTepHeT un obecnevyeHne [AOCTyNa B 3MEKTPOHHYH MHAOPMALMOHHO-
obpasoBaTenbHyI0 cpeay opraHusauuu.

9. MeToaunyeckue peKkomMmeHaaunun no opraHn3aunm ndyvdyeHmna gucumniinHbl

Jlekummn ABnATCSA OCHOBHbLIM MCTOYHUKOM TEOPETUYECKOro MaTtepmana no gucumninHe
«Punsnkar. NocelLieHne N KOHCNEKTUPOBaAHME NEKLMIA aBNsieTca oba3aTenbHoM
COCTaBISItOLLEN YCMELIHOrO OCBOEHUS ANCUUNINHBI 06yYaoLwmMmcs.

[ns achdekTMBHOro 0CBOEHUSI MaTepmana aucumninHbl «Prusmka» HeobXoaANMO BbINOI-
HeHue crneayrowmnx TpedoBaHun:

- 06s3aTeNbHOE NoceLLEHNE BCEX NEKLUMOHHBIX N MPaKTUYECKNX 3aHATUNA, CNOCOOCTBYIO-LLEE
CUCTEMHOMY OBMNaAEHUI0 MaTepuarom Kypca;

- BCE BOMPOChI COOTBETCTBYHOLLMX pa3AerioB U TEM MO AUCLMMIIMHE HEOOX0ANMO (OUKCU-
poBaTb (Ha NbbLIX HOCUTENSAX UHOPMaLUK);

- 065s3aTeNbHOE BLINOMHEHNE AOMALUHUX 3a4aHuIi ABNSETCA BaXXHENLW MM TpeboBaHeM r
ycrnoBmeM popMnpoBaHus LLENIOCTHOMO M CUCTEMHOIO 3HaHMS NO ANCLUUMNINHE;

- 06513aTENBHOCTb NIMYHOW aKTUBHOCTU KaXXAOro CTyAEHTA Ha BCEX 3aHATMAX NO AUCLUM-
nuHe;

- B CIy4asX HEAACHOCTU Kakux-rimbo BonNpocoB, 06CyKaaeMblX Ha 3aHATUAX, HE0BXoaUMO
3agaTb COOTBETCTBYHLLME BOMPOCHI NPenogaBaTento, a He OCTaBnATb UX HEMOHATLIMU;

- B Cry4asx NponyCcKOB 3aHATUN MO YBaXUTEMbHbIM NpUYNHaM CTyaeHTaM npegocTasnsi-
€TCsa NpaBo NOArOTOBKU U NMpeACcTaBeHNst 3a4aHnii U1 OTBETOB Ha BOMPOCHI N3Y4YEHHOIO
mMarepuana, C pac4eToM Ha NOMOLLb NpenofaBaTens B €ro yCBOEHWUH;

- B CIy4asx NponyckoB 6€3 yBaXXUTENbHON NPUYMHBLI CTYQEHT 06513aH CaMOCTOATENBHO
N3y4nTb COOTBETCTBYIOLLMI MaTepwuan;

- HEODOXOAMMBIM YCITOBUEM SIBNSIETCS CAMOCTOSITENIBHOCTb Y MHULMATUBHOCTb CTYEHTOB
npw KOHTporne Habopa 6annoB No AUCUMMANHE AN YCNELHOMro NPOXOXAEHMUS
NPOMEXYTOYHOM aTTecTaumn.

Mopsiook opraHu3aumm camocTosTernbHOM paboTbl CTYyAEHTOB

CawmocTosiTenbHas paboTta cTyaeHTOB npegnonaraet:

- CaMOCTOATENbHbIN NOUCK, 06paboTKy (aHann3, cMHTEe3, 0606LLEHNE N cMCTEMATU3A-LMIO),
aganTtaumio HeobxogMMon No AncuUnIIMHe MHdopMaLUmnm;

- BbIMOJSIHEHME 3a4aHWIA ANA CaMOCTOSATENbHON paboThl;

- N3y4YEeHNe 1 YCBOEHUE TEOPETUYECKOro MaTepuana, NpeacTaBeHHOro Ha NEKLMOHHbIX
3aHATMAX U B COOTBETCTBYHOLLUX NTMTEPATYPHBLIX MCTOYHMKAX (PEKOMEHAYyeMas OCHOBHasI 1
DO-NoNHUTENbHAaA nuTepatypa);

- CaMOCTOATENBHOE U3yYeHMe OTAENbHbIX BOMPOCOB KYpCa;

- NOAroToBKa K NMPaKTUYECKUM 1M NabopaTopHbIM 3aHATUSIM, B COOTBETCTBUMN C PEKOMEH-
JauusMy npenogasaTens (BbINOMIHEHME KOHKPETHbIX 3a4aHui, COOTBETCTBYHOLLNE
OpraHu3aumn-oHHble AEUCTBUSA U T.4.).

Mopsinok opraHu3aumm nabopaTtopHon paboThl CTYOEHTOB

JlabopaTopHas paboTta CTyAeHTOB npenonaraeT CoO3HaTENbHOW akTUBHOW paboTbl HE
TOnNbKO B Nabopatopun npu cOOpKe YCTAHOBKM M NPOBEAEHUN N3MEPEHUIA, HO U JOMa NpU
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noa-roToBke K namepeHnsmM, obpaboTke pesynbTaToB U COCTaBMEHNS OT4eTa.

BbinonHeHne nabopaTopHoW paboTbl €CTb OnpeaerieHHasi nocnegoBaTenbHOCTb AEUCTBUN:
— MOAroTOBKA K 3KCNEPUMEHTY;

— NpoBefEeHNEe N3MEPEHUI;

— 06paboTka Nony4YeHHbIX pesynbTaTos;

— copmynmpoBKa BbIBOAOB U HanMcaHue oTyeTa.

[ns rpaMoTHOrO 1 BLICTPOro MX BbIMOMHEHUSA AOMKHA CAOXUTLCS onpeaeneHHasi cucte-ma
3HaHWIA N YMEHMWI (OPMEHTUPOBOYHASA OCHOBA AENCTBMS), KoTopas obecneyunt npaBuibHOE
W paunoHarbHOe UCNONHEeHNe AeNCTBUS.

[MoaTomy BbINOMHEHWE Kaxaon nabopaTopHon paboThl Mo pusnke HeOBXOANMO HaYMHATL C
N3y4YeHnsa ee onMcaHna 1 npuBeaeHUs 3HaHUn B CUCTEMY, @ UMEHHO:

— SACHO NpeacTaBuTb cebe 06LLyIo Liernb AaHHOW KOHKpeTHoM nabopaTopHom

paboTbl U NocnegoBaTeNbHOCTL 3a4ad, peLleHne KOTopbIX NpuBedeT K JOCTMKEHWNIO
OKOHYa-TenbLHOM Lenu;

— 3HaTb, Kakoe (bm3nyeckoe ABfeHne n3yyaeTcs B JaHHOW paboTe, KakMMmn 3aBUCUMOCTAM
CBsi-3aHbl ONUCbIBAIOLLNE Er0 BEMUYUHBI;

— 3HaTb OCHOBHble 0COBEHHOCTU 0ObeKTa UCCNeaoBaHUs

— N3YYNTb N yMETb OOBACHUTL (PM3NYECKMe OCHOBLI UCMOMb3yeMbiX B paboTe MeTodoB
N3Me-peHNs UCKOMbIX BEMNYUH;

— YMETb HapncoBaTb NPUHLUNUAILHYHO CXeMY UCMOMNb3yeMOn YCTAaHOBKM U 3HaTb
Ha3HayeHue Kaxaoro 13 ee ysnos;

— 3HaTb NocnegoBaTenbHOCTb BbINOMHEHUSA 3TanoB nNabopaTtopHon paboThl;

— nmeTb obLee npeactasneHne 06 oxugaemblx pesynbTaTax NPoOBOANUMOro
3KCMEepUMEHTa U YMeTb BbiOpaTh MeTO, HYXHbIN ANs UX MaTemaTnieckomn oopaboTku
lMopsiAoKk opraHu3auuun cTygeHTOB Ha NPakTUY4eCKOM 3aHATUM

Ha npaktuyecknx 3aHATMAX 0606LLaTCs U CUCTEMaTUSNPYIOTCHA 3HAHWUS NONyYeHHbIe Ha
NEKUMNOHHbIX 3aHATUAX U POPMUPYIOTCH YMEHUS pellaTb TUnoBble 3adauun. MNpu pelleHnn
3ajad no (pusnke CTyaeHT JOMKEH YMETb:

- BbIOENATb ONMCbIBAaEMOE siBfieHne (06bekT), aHann3MpoBaTh yCNOBUE 3aauu;

- BbINOMHATL NOCTPOEHWE MOAENMN ABMNEHUS;

- (hopMynupoBaTb BbIBOAbI U3 MOAENM;

- BbISIBNATb MPUMEHEHUS NOMYyYEeHHbIX 3HaHUN B NPOeCCuoHarbHON AeATeNLHOCTH.

PaspaboTuumk/rpynna paspadoTtumkoB: ApyxunHuH A.l., goueHT

PaccmoTtpeHa Ha 3aceaaHum kacdbeapbl
(npotokon ot 01.09.2017 r. Ne 1)
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