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1. Llenu n 3agaum gucumnnvHbl

Llenbto ocBoeHust gucumnnuHbl «Pusmka» siBnsietcss popMUMpoBaHME KOMMETEHLUN
oby4atouwlerocsi B obnactu npoeccmoHanbsHOn AeaTenbHOCTU U chepe npodreccuoHansHom
AeATENbHOCTMU:

40 CkBO3Hble BMAbI NpoheccnoHanbLHON AeATENBHOCTU B MPOMBbILLSIEHHOCTU, B cdhepe
pa3paboTkM CUCTEM KOHOULMOHUPOBAHMS BO34yXa W XONOAUNBHON TEXHUKUN, UX BHEAPEHMUSA U
CEPBUCHO - 3KCMyaTauMOHHOro 06CcnyXnsaHms.

AucumnnuHa HanpaereHa Ha pelweHue 3agjady nNpodecCUoHanbHOM AesATeNbHOCTU
cnegyoLwmnx TUMNOB:
- NPOEKTHO-KOHCTPYKTOPCKUM;
- NPON3BOACTBEHHO-TEXHOSTOMMYECKUNI;

lMporpamma cocTaBrieHa B COOTBETCTBMM C TpeboBaHuamn denepanbHOro rocygap-
CTBEHHOro obpasoBaTeNnbHOro cTaHaapTa BbiCWEro o6pas3oBaHMs MO HanpasfeHUto
noarotoBkn 16.03.03 «XonoaunbHas, KpMOreHHas TEXHMKa U CUCTEMbI Xn3HeobecneveHns»
(ypoBeHb obpasoBaHus - 6Gakanasp).

2. NepeyveHb NNaHMpyeMbIX pe3ynbTaToB 06y4YeHUsl, COOTHECEHHbIX C NMaHupy-
eMbIMU1 pe3ynbTaTaMyn OCBOeHUS 06pa3oBaTeNibHOM NpPorpaMmbI

Ne Ko HanmeHoBaHue Komne- Koa n HanmeHoBaHue nHankaTopa OCTMXKEHUSA KOMNEeTEHL MU
n/n Komne- TeHUMn
TEHUNU

1 OrK-1 CnocobeH Ncnonb3o-
BaTb  pyHOaAMeHTarnb-
Hble 3aKOHblI MPUPOALI U
OCHOBHblE 3aKOHbI
€CTEeCTBEHHOHAaY4YHbIX
aveunnnuH B npodpec-
CVMOHanbHOW  aeaTenb-
HOCTHU

CnocobeH nNpuUMeHSATb
€CTECTBEHHOHAy4YHblE U
0BLEenHXXEeHepHbIE 3Ha-
HWs, MeToabl MaTemMaTu-
Yyeckoro aHanusa U
MoOenupoBaHus B Mpo-
deccnoHanbHOW  pes-
TENbHOCTU.

NO-1onk1 — MpUMEHSIET eCTeCTBEHHOHaYYHbIe 3HAHUA U MeTo-
Obl MaTtemMaTMyecKkoro aHanusa B npod)eccuoHanbHoOn aes-
TenbHOCTK.

NO-20nk1 — MNpumeHseT obLenHXeHepHble 3HaHUS 1 METOAbI
MaTtemaTU4ecKoro MoaenMpoBaHMs B NpodeccuoHanbHon ae-
ATENbHOCTW.

Koa n HanmeHoBaHue MHOWKaTOopa AOCTUXe- PGSyJ'IbTaTbI 06y‘-IeHVIFI (I'IOKa3aTe.I'IVI OU,eHVIBaHl/IFI)

HUA KOMMNETEHUNN

3HaeT: OCHOBHbIEe 3a4a4n COBPEMEHHON (ON3NKN; OCHOB-
Hble 3aKOHbl MEXaHWKW, MONEKynspHoW uU3nKK, Tep-
MOZAMHAMUWKN, SNEKTPOANHAMMKM, ONTUKN.

3HaeT npasuna Tb B dmsmyeckon nabopatopum.

YMmeeT: BbIABMASATb €CTECTBEHHOHAYYHY CYLLHOCTb Mpo-
6rnem, BO3HMKalLWMX B xode npodeccMoHanbHOW Aes-
TENbLHOCTH.

YmeeT: pelwaTb TUNOBbIE 3a4a4K, CBA3aHHbIE C OCHOB-
HbIMU pasgenamMu UsnKu.

UO-1onk1 — lMpuMeHseT ecTecTBEHHOHayu-
Hble 3HaHWA M MeToAdbl MaTeMaTU4ecKoro
aHanusa B npodeccnoHanbHON AeaTenbHO-
CTu.

NO-20nk1 — lMpumeHsieT obuienHXeHepHble
3HaHMA M MEeTOoAbl MaTemaTMyeckoro mope-
nupoBaHusa B npodeccrMoHanbHOW aesTerb-
HOCTMW.

YMeeT: ucnonb3oBaTbh PU3MYECKME 3aKOHbLI NPY aHanunse
N peLueHnn npobnem npodeccroHanbHOM
OEeATENbHOCTW.

YmMmeeT: pabotatb B KOMaHAe Npuv BbINONHEHWUM nabopa-
TOPHbIX paboT

YMeeT: BbINOMHATL pacyeTbl U 0popMIsTb OTYETHI MO
nabopartopHbiM pabotam




ViMeeT HaBbIKN: NpoBefeHUs (U3NYECKUX N3MEPEHUN.
MimeeT HaBbIKN: KOPPEKTHOW OLIEHKWU MOrpeLuHocTen npu
npoBeaeHUn OU3NYeCcKoro aKCrnepumMeHTa.

MmeeT HaBblkn 6e3onacHon paboTel B ousndeckon nado-
patopuw.

MimeeT HaBbiku TabnmyHoro n rpadgmyeckoro odopmre-
HUS pe3ynbTaToB NnabopaTopHbIxX paboT.

3. MecTo aucumnnuHbl B cTpyktype OOl BO

OucumnnuHa «®usunka» (51.0.04) oTHocuTca k mogyno «ObuweobpasoBaTesibHbIN»
6noka 1 OCHOBHOM NpodeccnoHanbHOM obpasoBaTenbHOM NPorpamMmMbl MO HaMpPaBfEHUIO
nogrotokn 16.03.03 — «XonoaunbHas, KpUOreHHas TeXHWKa U CUCTEMbI XunsHeobecneye-
Hus». JucumnnunHa senaeTca oba3aTenbHOM K u3ydyeHuto. NsyyeHne ancumnnmibl « Pusmkar
OCHOBAHO Ha 3HaHUSX, YMEHUSX M HaBblKax, MOMYYEHHbIX MPU U3yYeHUn obyyaroLnMucs
ANCUMNITUHBI «PU3nKa» B LLKOME.

AvcunnnuHa «Pusmnka» ABNAETCA NpeaLlecTBYoLWen ANa OCBOEHNS CrieQyoLwmnx auc-
UMNNKUH: « TexXHU4eckas mexaHukay, «ONeKkTpoTexHukar», «TennotexHukay, «MaTepunanose-
AeHney», « TeXHONOrMsa KOHCTPYKUMOHHBIX MaTepuanoB.

4. O6bem gucUMNNUHLI U BUAbI y4eOHOWN paboThbl

O6LLasn TpyA0EMKOCTb AUCLUMNIMHBI cocTaBnsieT 13 3a4eTHbIX € AMHNLIbI.

BCEIO Y4A- BCEIo YACOB
COB
Buabl y4e6HoM paGoThl akaf. 1 cemecTp 2 cemecTp 3 cemecTp
Ob6uwas TpyaA0eMKOCTb AUCLMNINHBI 468 144 180 144
Konmakmmuasi paboma, B T.4. ayaAMTOpHble 203,55 63,7 91,9 47,95
3aHATUS:
Jlekunn 87 30 36 15
JlabopaTopHble paboTbl (JIP) 66 15 36 15
MpakTnyeckue 3anaTtus (M3) 48 15 18 15
KoHcynbTauum tekyme 4,05 1,5 1,8 0,75
KoHcynbTauumu nepen 3Kk3amMeHoM 4 2 - 2
Buapbl atTectaumm (3a4€T, sKk3ameH) 0,5 0,2 0,1 0,2
CamocmosimenbHasi paboma: 196,85 46,5 88,1 62,25
MpopaboTka maTepmanoB KOHCMNEKTa NEeKLMN 69,85 20,5 171 32,25
1 yyebHuka
PelwleHne TecToBbIX 3agaHunn 38 10 18 10
Odbopmnenne nabopatopHbix paboT, npopa- 89 16 53 20
00TKa KOHTPOJIbHbLIX BONPOCOB
KoHTponb (noarotoBka K 3ayeTy U 3k3ame- 67,6 33,8 - 33,8
HY)

5 CopgepxaHuMe OUCLUNNUHBLI, CTPYKTYPMPOBAHHOro Mo pasgesiaMm Cc yKasaHuem
OTBEAEHHOro Ha HUX KONM4ecTBa akaJeMUYeCKUX 4acoB U BUAOB YyYeOHbIX 3aHATUN

5.1 CopepxaHue pas3genoB UCLUMNIIUHBI

No HanmeHoBaHue c TpynoewmkocTb
/_ panena avc- oflepxaHue pasgena pasgena, ak. 4
nm
LUNMNJTUHbI
1 cemecTp

1. dunsnyeckne ocHo- | 1.KuHematnka wn guHamMmka MaTepuanbHOW TOYkM U | 53

Bbl MexaHuvKu. | TBepdoro Tena.

MexaHun4yeckue ko- | 2. PaboTa, MOLLHOCTb, 3HEpPrus.




nebaHnsi 1 BOJHbI 3. MexaHun4yeckme KonebaHusi u BOSHbI.

2. MonekynsipHas ¢u- | 1.MonekynspHo-KMHeTu4ecKasi Teopusi MaeanbHbIX ra3oB. 53,5
3vka u Tepmoaun- | 2.0CHOBbI TEPMOOVNHAMMKN.
Hamuka 3.PeanbHbie rasbl, >XMAKOCTU U TBEpAble Tena.
KoHcynbmauuu mekywue 1,5
KoHcynbmauuu neped ak3ameHOM 2
3K3aMeH 0,2
2 cemecTp
3. AnekTpocTaTtuka. 1.OnekTpocTaTtuka. 90
[MOCTOSAHHbLIN TOK 2.T10CTOSAAHHBIN 3NEKTPUYECKIIN TOK.
3.OneKkTpu4eckun ToK B MeTanmnax, Bakyyme 1 rasax.
4. OnekTpomarHe- 1.MarnnTtHOe none. 88,1
TM3M. BomHoBas u | 2.0nekTpoMarHutHas MHOYKUUS.
KBaHTOBas OrnTuKa 3.BonHoBasi 1 kBaHTOBasi ONTUKA.
KoHcynbmauuu mekyuwue 1,8
3auem 0,1
3 cemecTp
5. OnemMeHThI 1.Teopus atoma Bogopoaa no bopy. 57
aTOMHON PU3UKN U | 2.DNeMeHTa KBaHTOBOW MEXaHUKM.
KBAHTOBOW  Mexa- | 3.OneMeHTbl KBaHTOBOW CTaTUCTUKWN.
HUKK
0. OnemMeHTbl pusmkun | 1.9neMeHTbl hr3nkn TBEpOoro Tena. 50,25
TBEpPAOro Tena, | 2.0nemMeHTbl (pM3nKM aTOMHOrO Sapa.
aToMHOro sgpa u | 3.OnemeHTbl OU3MKN ANEMEHTAPHbIX YacTuu,
aneMeHTapHbIX
yactuy
KoHcynbmauuu mekywue 0,75
KoHcynbmauyuu neped sk3ameHoM 2
9K3aMeH 0,2
5.2 Pasgenbl AUCLUUNINIUHBLI U BUAbI 3aHATUN
Ne HanmeHoBaHue pasgena guc- Nekuun, ns, CPO, ak. v
ak. y NP, ak. 4 ak. y
n/n LUUMNNUHBI : :
1 cemecTp
1. dusunyeckne ocHoBbl MexaHuku. Mexa- 15 8 8 22
Hu4eckme konebaHmsi 1 BOMHbI
2. MonekynspHasa wusmka u Tepmoaun- 15 7 7 245
Hamuka
2 cemecTp
3. OnekTpocrtaTtuka. [MoCTOsIHHbIN TOK 18 20 10 42
4. OnekTpomarHetTuam. BonHoBasa v KBaH- 18 16 8 46,1
TOBasi ONTUKa
3 cemecTp
5. OnemMeHTbl aTOMHOM (U3MKNU WU KBaH- 8 8 8 33
TOBOW MeXaHWKu
6. OnemMeHTbl (u3MKM TBEpAOro Tena, 7 7 7 29,25
aTOMHOro agpa W 3NeMEeHTapHbIX
yacTmy
KoHcynbmauyuu mekywue 4 05
KoHcynbmauvuu rneped sk3ameHoMm 4
3ayem, sKk3ameH 0,5




5.3. Nlekuun

n/n

HanmeHoBaHue pasnena aunc-
LUNNJITNHbI

TemaTurka NeKUMOHHbIX 3aHATUIN

Tpynoem-
KOCTb,
akK. 4.

1 cemecTp

dursnyeckne ocHoOBbI Mexa-
HUKN. MexaHun4yeckne koneba-
HUS U BOIHbI

KuHemaTnka n AguvHamMuMka MatepuanbHOW TOYKM W
TBEpOoro tena.

KuHemaTtnka n guHaMmmka CnnoLUHbIX cpea.

PaboTa, MexaHm4eckas aHeprus.

3aKoHbI COXpaHeHuA B MeXaHUKe.

OneMeHTbl pensiTMBUCTCKON MEXaHUKN.

CBobogHble, 3aTyxawwme WU BbIHYyXOEeHHble koneba-
HUsI.

BonHbl B ynpyrou cpege.

MonekynspHas dusuka u Tep-
MOOUHaMuKa

MonekynspHo-knHeTnyeckas tTeopus. CTaTMCTUHECKUI
W TEPMOAUHAMUYECKMIA METOAbl UCCNefoBaHus.

= IN|] & |IN=2 N W

Cratuctnyeckne pacnpegenedns MakcBenna w
BonbumaHa.

OcHoBHoe YpaBHEHNe MOﬂeKyﬂﬂpHO-KMHeTM‘-IeCKOﬁ
TEeopun naeanbHbIX ra3oB. YpaBHeHme COCTOAHUA nage-
aJ1IbHOro rasa.

KuHeTunyeckme saBneHus B rasax

TepmoguHamMmumka

[>T =N

PeanbHble rasbl, (*)a3OBbIe paBHOBECUA " Cba3OBbIe
nepexogbl.

N

2 cemecTp

OnekTpocTtartuka. lNocTosH-
HbIA TOK

SJ'IGKTpVI‘-IeCKOG nosne B Bakyyme n gunajiekTpukax.

Teopema OcTporpagckoro-laycca n ee npumeHeHue
AN pacyeTa 3MeKTpocTaTMYecKux nonei

SHGpFI/IFI AJIEKTPOCTATUYECKOIo NoJiA.

MMOCTOSIHHBIA  3neKTpudecknii Tok. 3akoHbl Oma u

[xoynsa-JleHua.

a (=N |

OCHOBHbIE TMONOXEHUS] KIacCUYecko Teopun arek-
TPOMNPOBOAHOCTU METAaSISIOB.

OnekTpomarHeTam. BomnHo-
Basi U KBAHTOBas ONTUKA

MarHuTHoe norsie B BakyyMe 1 BELLECTBE.

OneKTpoMarHnTHas UHOyKUmMS.

YpaBHeHuss MakcBenna.

UHTepdepeHuna ceeta. Audpakumnsa ceeta. Nongapu-
3aumg ceeT. [lucnepcusa n nornoweHne ceeta.

Al [ WWwo| O»

3akoHbl TEMNOBOro usny4veHuns. Potoadpdekt n gasne-
HWe cBeTa.

w

3 cemecTp

OnemMeHTbl aTOMHON hU3NKK
M KBAHTOBOW MEXaHWKMN

OnemMeHTbl KBaHTOBOW MEXaHUKM.

BonHoBas dyHKUMA 1 ypaBHeHue LpegnHrepa.

OnemMeHTbl (hM3MKN aTOMOB U MOMEKYT.

MHOroanekTpoHHble atomel u [lepuoguyeckass cu-
CTemMa 9reMEHTOB.

N (NN

Monekynbl n xuMmmnyeckas cBsidb. MonekynsipHble cnek-
TPbl.

OnemMeHTbI (bM3nKn TBEPOOro
Tena, aToOMHOro gapa 1
3NeMeHTapHbIX YacTuy,

Cratuctnyeckue pacnpepeneHuss bose-OnHwwTenHa n
depmu- [dupaka. PacnpegoeneHne no 3SHeprnsam wu
COCTOSIHUSIM.

30HHaA Teopus TBepAoro Tena (MeTannbl, OWU3MeK-
TPVKK, NONYNPOBOAHMWKK).

CocTaB siopa M 3Heprust cBsA3M AOpa. SoepHble
peakuun JeneHunst U cuHTesa.

SnemeHTaprle YacTuubl, nX KJ'IaCCVI(*)I/IKaLJ,MFI.

Tunbl dyHaamMeHTanbHbIX B3aMMOAENCTBUN.




5.3.2 JlabopaTopHble 3aHATUA

Ne HaunmeHoBaHve pasgena HaumeHoBaHne nabopaTopHbIX TpyOooeMKocCTb,
n/n OUCUMMNNUHbI paboT aK. J.
1 cemecTp
OnpegeneHne MOMEHTa WHepUMM Terna C MOMOLLbBHO >
KPYTUITbHOIO MasiTHMKa.
lMpoBepka 3akoHa COXpaHEHUS MEXaHUYECKON SHepPrim >
duanyeckne OCHOBbI Mexa- | NPW cKaTbiBaHWMM OUCKa MO HAKIMOHHOW NIIOCKOCTMU.
1 | Hukn. MexaHudeckne kKo- | OnpegeneHve yckopeHus cBOOOAHOIO MageHwust npwu >
nebaHus 1 BOMHbI nomMoLM 06OPOTHOIO MasiTHYKA.
[MpoBepka OCHOBHOrO 3akoHa AWHaMMWKW BpallaTeslb- >
HOro ABWXEHMS Npy noMowm maaTHuka Obepbeka.
JInHusa Jlexepa 1
OnpepeneHne koapdumumeHTa BA3KOCTU rasa, OJIMHbI 2
cBobogHoro npobera u pasmepoB ero MoseKyrn.
OnpepeneHune koadduuMeHTa BHYTPEHHEro TpeHus 1
xungkoctn no metogy Crokca.
2 Monekynsipras — cpusnka  u M3yyeHune 3akoHa lNyaccoHa 1
TepMoauHamMumka Y Y
OnpeneneHne koadpdmumeHTa TENNOBOro paclumpe- 1
HWUst MeTanna.
M3yueHue umkna paboTbl naeansHOM TENSIOBOW MaLUun- 1
Hbl.
2 cemecTp
ViccnegoBaHWe anekTpocTaTnYeckoro nons.
MiamepeHne CconpoTUBIEHNSI PEOXOPAHbIM MOCTUKOM
YUTCTOHA.
Snextpoctatka.  MOGTORH- Onpepnenenve 34C u BHYTPEHHEro ConpoTUBNeHMS 4
3 bl TOK WCTOYHMKA 3ITEKTPUHECKOW SHEPTUN.
OnpepeneHne emMKOCTU KOHAEHCATOPOB METOAOM MO-
cta CotTm.
KonebaTenbHbIl KOHTYP. 4
M3yyeHnne npasun Kupxroda. 4
MamepeHne ropusoHTanbHOW COCTaBnAOLWENn Hanpsi-
XEHHOCTU 4
MarHWTHOro nonsi 3emnu.
ViccnegoBaHvne MHOYKTMBHOCTU cofleHoumaa. 2
4 OnektpomarHeTnaMm. BonHo- | OnpegeneHve OnuvHbI CBETOBOW BOJSHbI C MOMOLLbO
Basi U KBAHTOBas ONTMKa Korey HbtoToHa.
OnpegeneHne OnvHbl CBETOBOW BOSHbI MPW MOMOLLM >
OVdPaKUMOHHOW peLLeTKu.
M3y4yeHue 3akoHa Manntoca 1
M3yyeHune paboTbl BaKyyMHOro oOoTO31EMEHTA. 1
3 cemecTp
M3yyeHne cCnekTpoB WCMyCKaHUA COMen HEeKOTOpbIX
MeTannoB. KayeCTBEHHbIN CnekTpanbHbli aHanms ux 2
cMecen.
5 OneMeHTbl aToMHON u3uku | MiccnegoBaHne 3aBMCMMOCTM  COMPOTUBIEHUS MONY-
N KBAHTOBOW MEXaHWKK NpoBOAHMKA M MeTarnna oT TeMneparypbl. 2
M3yyeHune paboTbl BUNONAPHOro TpaH3nucTopa. 2
M3yyeHne paboTbl NONyNpoOBOAHMKOBOIO AMoaa. 2
OnTnyeckas NMpomeTpus. 2
OnemeHTbl (PM3nkM TBEpPAOro
M3yyeHne 3akoHOB paguoakTuBHOro pacnaga. Onpe-
6 | Tena, artomHOro gagpa wu 5

ANeMeHTapHbIX YaCcTuL,

aenexHune ko3 duuneHTa NOrnoLeHNst CBMHLA.




5.3.3 MNpakTu4yeckue 3aHATUA

n/n

HaunmeHoBaHue pasgena
OUCLMMNTINHBI

HanmeHoBaHune NPaKTU4eCKnxX 3aHATUN

Tpyooem-
KOCTb,
akK. v.

1 cemecTp

dusnyeckne OCHOBbI Mexa-
HUkN. MexaHnyeckne koneba-
HUA N BOJIHbI

KuHematnka u guHamuka MaTepMaanon TOYKMN U
TBEpAoro tena.

KuHemaTtnka n guHamuka CnnoLuHbIX cpen.

PaboTa, MmexaHu4eckas Heprua.

3aKoHbI COXPaHEHNA B MEXaHUKE.

OnemMeHTbl peﬂf-lTVIBVICTCKOIZ MEXaHUKN.

CBoboaHble, 3aTyxawlme M BbIHY)XAEHHble Koreba-
HUS.

BonHbl B ynpyron cpege.

MonekynsapHas
TepMoauHamuka

dusmka wn

Cratnctnyeckue pacnpeneneHnd Makcsenna u

BonbumaHa.

EEG Y B G R RN N Y I N )

OcHoBHoe ypaBHEeHne MOJ'IeKyrIFIpHO-KVIHeTVI‘-IeCKOVI
Teopun wugearbHblIX Tra3o0B. YpaBHeHme COCTOAHUA
naearnbHOro rasa.

KuHeTunyeckume aBneHus B rasax

TepmoguHamMmuka

N |—=

PeanbHble rasbl, ¢asoBble paBHOBECUS U (ha3oBble
nepexoasbl.

-_—

2 cemecTp

OnekTtpoctatuka. [locTosiH-

HbIA TOK

OneKTpu4eckoe nomne B BaKyyMe ¥ AMINEKTPUKAX.

Teopema OcTtporpaackoro-laycca n ee npumeHeHue
ON5 pacyeTa 9neKkTpocTaTMyecknx nonen

sHepFI/IFl QJIEKTpOoCTaTU4eCKoro non4.

MocTosHHbIM anekTpuyeckui Tok. 3akoHbl Oma wu
[bxoyns-JleHua.

NN NN

OCHOBHbIE MOMOXEHUS KNacCU4EeCKOM TEOpUM Irek-
TPONPOBOAHOCTM METASJIOB.

OnekTpomarHetTnuam. BonHo-
Basi U KBAHTOBas ONTuKa.

MarHuTtHoe none B Bakyyme 1 BELLECTBE.

ONEKTPOMAarHnMTHasa MHAOYKLUUS.

YpaBHeHust MakcBenna.

NHTepdepeHuns ceeta. OQudppakuma ceeta. MNonsapu-
3aums ceeT. [lucnepcusi M NornoLieHue ceeTa.

N (N=2=] N

3akoHbI TennoBoro nsnydexHus. Potoaddekt 1 gasne-
HWe cBeTa.

N

3 cemecTp

OnemeHTbl aTOMHOW OU3NKK
N KBAQHTOBOW MEXaHWKM.

OnemMeHTbl KBAHTOBOW MEeXaHUKW.

BonHoBas gyHKUuMA 1 ypaBHeHue LpeanHrepa.

OneMeHTHI d)VI3I/IKI/I ATOMOB N MOJEKYII.

MHOFOSJ’IeKTDOHHbIe aTOMbl WU I'Iepvlop,vlquKaﬂ cun-
cTeMa 3JIEMEHTOB.

= IN[IN|N

Monekynbl U XuMudeckas cesisb. MonekynsipHble crnek-
TPbl.

OnemeHTbl hU3nKM TBEpPAOro
Tena, aToOMHOrO sapa U
3/IeMEHTapHbIX YacTul,

Cratuctnyeckue pacnpegeneHus bose-OrHwWTenHa 1
depmu- [upaka. PacnpegeneHve no 3Heprusm wu
COCTOSIHMSAM.

30HHaa Teopusi TBepaoro Temna (MeTannbl, AWANEK-
TPVIKW, NOJSTYNPOBOAHMUKN).

CocTaB siapa W 9Heprus cBS3W sgpa. SoepHble
peakuun JeneHnst u cuHTesa.

OneMeHTapHble YacTuLbl, UX Knaccudukaums.

Tunbl dyHAaMeHTanbHbIX B3aMMOOENCTBUN.




5.2.4 CamocTosTenbHas paboTa

Tpynoem-
Ne HanmeHoBaHue pasgena pyA
Bug CP KOCTb,
n/n AUCUMMNNUHbI
ak. u.
1 cemecTp
MoarotoBka Kk 3awmTte no nabopatopHbiM pabotam (co- 10
H6ecepoBaHue)
dunsmnyeckne ocHoOBbI Mexa-
N3yyeHne matepmanoB no y4yebHukam (cobecenoBaHue, 2
1 HUKN. MexaHuyeckme Ko- 2 o
TECTUpOBaHWe, peLleHne Kenc-3agaHnin)
ne6aHus 1 BOMHbI.
M3yyeHne maTepuanoB, M3NOXEHHbIX B nekumsix (cobe- 10
cefoBaHue, TECTUPOBAHWE, peELLEHNE KeNc-3agaHni)
MoproTtoBka K 3awmTte no nabopaTopHbiM paboTtam (co- 10,5
GecepoBaHue)
2 MonekynspHas d¢wusmka u | UsyyeHne matepmanoB no yyebHukam (cobecenoBaHue,
TepmMoagMHamuka TECTMpOBaHME, peLleHne Kenc-3agaHunin) 8
M3yuyeHne martepuanoB, M3NOXEHHbIX B fekumsax (cobe-
CefoBaHue, TECTUPOBAHMNE, PELLEHNE KeNC-3a4aHnNi) 6
2 cemecTp
MoproTtoBka Kk 3awmTte no nabopaTopHbiM paboTtam (co-
becenoBaHue) 12
3 OnektpocrtaTtuka. [ocTosH- | 3yyeHne maTepmanoB no yvyebHukam (cobecenoBaHue,
HbIN TOK TEeCTUpOBaHWe, peLleHne Kenc-3agaHumn) 10
M3yyeHne maTepuanoB, M3NOXEHHbIX B nekumsix (cobe-
cegoBaHne, TECTUPOBaHME, peLLEHNE Kenc-3agaHnin) 20
MoproTtoBka K 3awmTte no nabopaTopHbiM paboTtam (co-
GecepoBaHue) 51
4 OnektpomarHeTuam. Bon- | MiayyeHne matepuanoB no yvyebGHukam (cobecepoBaHue,
HOBas M KBAHTOBasi ONTMKA | TECTUPOBaHUE, pELLEHNE Kec-3agaHunin) 8
M3yyeHne maTepumanoB, M3MOXEHHbIX B nekuusix (cobe-
cefoBaHue, TECTUPOBAHNE, PELLEHNE KeNC-3a4aHni) 33
3 cemecTp
MoarotoBka Kk 3awmTte no nabopatopHbiM pabotam (co- 13
becenoBaHue)
- M3yueHne matepmanoB no y4yebHukam (cobecenoBaHue, 5
OnemMeHTbl aToMHON hn3n- 4 o
5 - TeCTUpOBaHuWe, peLleHne Kenc-3agaHumn)
KV 1 KBAHTOBOW MEXaHWKM
U3yyeHre maTepranos, U3NOxeHHbIX B nekumnsix (cobeceno- 15
BaHWe, TECTUPOBaHNE, PELLIEHNE KeNc-3adaHunin)
MoaroToBKa K 3aluTe No NpPakTUYecKum 3aHATUSM (cobe- 19,5
cefoBaHue)
6 OnemeHTb! dumsukn | N3yyeHne matepmanoB no yyebHukam (cobecenoBaHue,
TBEpPOOro Tena, aTOMHOro | TeCTMpOBaHWe, pelleHne Kenc-3agaHun) 5
aopa M 9nNeMeHTapHbIX | M3ydyeHne martepuanoB, U3MOXEHHbIX B NeKuusax (cobe-
yacTtuy, ceoBaHue, TECTUPOBAHWNE, PELLEHNE Kelc-3a4aHni) 15

6 YyeOHO-meTOAMYECKOE N MH(pOPMALIMOHHOE ob6ecnevyeHne AUCUUNIMUHbI
6.1 OcHOBHasa nuTepartypa

1. NNososckuin, B. H. Kypc dusmku : yuebHuk : B 2 Tomax (rpud MO)/ B. H. JlosoBckui.

— 6-e n3a.,ucnp. n gon. — CaHkt-lNeTepbypr : JlaHb, 2022 — Tom 1 — 2022. — 576 c.
https://e.lanbook.com/book/210284

2. Jlo3osckuin, B. H. Kypc domsmkm : y4ebHuk : B 2 Tomax (rpuc MO) / B. H. Jlozosckui.

— 6-e n3a.,ucnp. n gon. — Cankr-lMetepbypr : lanb, 2022 — Tom 2 — 2022. — 608 c.
https://e.lanbook.com/book/210287

6.2 [lononHuTenbHaa nuTeparypa
1. ®puw, C. 3. Kypc obuien pusmkm : y4ebHuk : B 3 Tomax / C. 3. ®puw, A. B. Tumo-
peBa. — 13-e nsg. — CaHkr-lNeTtepbypr : JlaHb, 2022 — Tom 1 : Puanyeckme 0CHOBbI Mexa-



https://e.lanbook.com/book/210284
https://e.lanbook.com/book/210287

HUKN. MonekynapHasa dgpuaunka. KonebaHusa n BonHbl — 2022. — 480 c. https://
e.lanbook.com/book/210377

2. ®puw, C. 3. Kypc obuien oumsmkm : y4ebHuk : B 3 Tomax / C. 3. ®puw, A. B. Tumo-
peBa. — 12-e n3g. — CaHkr-lNetepbypr : JlaHb, 2022 — Tom 2 : DneKkTpnyeckme n anekTpo-
mMarHeTunyeckme asneHna — 2022. — 528 c. https://e.lanbook.com/book/210380

3. ®puw, C. 3. Kypc obuien pmsmkm : y4ebHuk : B 3 Tomax / C. 3. ®puw, A. B. Tumo-
peBa. — 10-e nsg. — CaHkr-lNeTepbypr : JlaHb, 2022 — Tom 3 : OnTuka. ATOMHasa uaunka
— 2022. — 656 c. https://e.lanbook.com/book/210167

4. Hukepos, B. A. ®usuka : y4ebHUK 1 npakTukym gns sy3os (rpud YMO BO) /
B. A. HukepoB. — 2-e u3a., nepepab. n gon. — Mockea : MagatenbcTtBo KOpanTt, 2024. —
558 c. https://urait.ru/bcode/510319

6.3 MNepeyeHb y4eOHO-MeTOANYECKOrO obecneyeHns AN CaMOCTOATeNIbHOU pa-
60TblI oOy4arowmxcs

1. bygaHos A.B., Tutos C.A. BbinonHeHne camocTosiTenbHOM paboTbl NO PU3MKe:
yyebHoe nocobue /A.B.bymaHoB, C.A.TutoB. - BopoHex: BI'YWUT, 2016. - 70 c. http://
biblos.vsuet.ru/ProtectedView/Book/ViewBook/5349

6.4 MNMepe4yeHb pecypcoB MHGpOPMALNOHHO-TENIEKOMMYHUKALMOHHON ceTn «WH-
TEepHeT», He0BXoAUMbIX ANl OCBOEHUSA AUCUMNNNHBLI (Moayns)

HanmeHoBaHue pecypca cetn «MIHTepHeT» OneKTPOHHbIN agpec pecypca
HayuyHas snekmpoHHasi bubriuomeka https://www.elibrary.ru/defaultx.asp
ObpaszosamernesHas nnamagopma «FOpalm» https://urait.ru/
3BC «flaHb» https://e.lanbook.com/

AUNBC «Mezallpo» https.//biblos.vsuet.ru/MegaPro/Web

Catim MuHucmepcmea HayKu u 8bicue20 obpasosa- | http:/minobrnauki.gow.ru
Husi PO

3AnekmpoHHas uHghopmMmaluuoHHo-obpasoeamernbHas | http.//education.vsuet.ru
cpeda ®rbOy BO «BI'YUT

6.5 MNMepeyeHb MHMDOPMALMOHHBLIX TEXHONMOINMU, UCMNOSb3yeMbIX MPU OCYyLLeCTB-
neHun obpasoBaTenbLHOro npouecca no gucuunnuHe (MoAaynio), BKNYasas nepeyvYeHb
nporpamMmmHoro o6ecnevyeHUss 1 UHPOPMaLMOHHbIX CNPaBOYHbIX CUCTEM

Mpy n3yyeHmn anCUMNMHbLI UCNOMb3YeTCa NporpaMMHoe obecneyeHne, COBPEMEH-
Hble NpodheccmnoHarnbHble 6a3bl aHHbIX U MHGOPMaLMOHHbIE CnpaBOYHble cucTemMbl: SNOC
yHMBEpCUTETa, B TOM 4ucrie Ha 6ase nporpammHon nnatdopmbl «Cpeaa 3neKkTPOHHOro
obyyeHua 3KL», aBTOMaTtuaupoBaHHas uHGoOpMaumoHHas 6asa «/HTepHeT-TpeHaxepbl»,
«MHTepHeT-3k3ameH». http://www.i-exam.ru/

NMpuM oOCBOEHWM AUCUMNIMHBI UCMONb3yeTCcA JIMLEH3UOHHOE M OTKpbITOE
MPOrpamMmHoe obecrieueHne

MporpamMmmbi INMuueH3un, peKBM3UTbI NOATBEPXKAAIOLLEro JOKYMeHTa
Adobe Reader XI (6ecnnatHoe MO)
https://acrobat.adobe.com/ru/ru/acrobat/pdf-reader/volume-distribution.html
AnbT O6pasoBaHne JTnuensua Ne AAA.0217.00
€ 21.12.2017 r. no «beccpoyHo»
Microsoft Windows 8 Microsoft Open License
Microsoft Windows 8.1 Microsoft Windows Professional 8 Russian Upgrade Academic OPEN 1 Li-

cense No Level#61280574 ot 06.12.2012 .
https://www.microsoft.com/ru-ru/licensing/licensing-programs/open-license

Microsoft Office Profes- Microsoft Open License
sional Plus 2010 Microsoft Office Professional Plus 2010 Russian Academic OPEN 1 License
No Level #48516271 ot 17.05.2011 r. https://www.microsoft.com/ru-ru/licens-

ing/licensing-programs/open-license



http://eopen.microsoft.com/
http://eopen.microsoft.com/
http://www.i-exam.ru/
https://biblos.vsuet.ru/MegaPro/Web
https://e.lanbook.com/
https://urait.ru/
http://biblos.vsuet.ru/ProtectedView/Book/ViewBook/5349
http://biblos.vsuet.ru/ProtectedView/Book/ViewBook/5349
https://urait.ru/bcode/510319
https://e.lanbook.com/book/210167
https://e.lanbook.com/book/210380
https://e.lanbook.com/book/210377
https://e.lanbook.com/book/210377

Microsoft Office 2007 Microsoft Open License

Standart Microsoft Office 2007 Russian Academic OPEN No Level #44822753 ot
17.11.2008https://www.microsoft.com/ru-ru/licensing/licensing-programs/open-
license
Libre Office 6.1 JTnuensua Ne AAA.0217.00

€ 21.12.2017 r. no «beccpoyHo» (BkntoveH B yCTaHOBOYHbIN NakeT onepauu-
OHHon cucteMbl AnbT O6pasoBaHue 8.2)

CHpaBO‘{HO—HpaBOBbIe CUCTCMBI

MporpaMmmbI JInueH3un, peKBU3UTbI NOATBEPXKAAOLEro AOKYMEeHTa
[oroeop o coTpygHu4decTse ¢ “VIHhopMCBS3b-4epHO3eMbe”, PermoHanbHanbHbIv
CnpaBo4Hble npaso- VMH(OPMALMOHHBIN LEHTP 0BLLEePOCCUNCKON CETU PacnpoCTpaHEeHUs NPaBoOBOM
BadA cucrema nHgpopmaumm KoHcynbTtaHT lMntoc
«KoHcynbTaHT lntoc» Ne 8-99/RD ot 12.02.1999 r.

7 MaTtepmanbHoO-TeXHU4YecKoe obecrneyeHne gUCUUNINHBLI (Moayns)

Y4yebHble aygutopumn aAng npoBeaeHust y4ebHbIX 3aHATUI B TOM Yncrne B hopme npak-
TMYECKOM NOArOTOBKM BKITOYAKOT B cebs:

MpakTukym no cpusnke anst NnabopaTopHbIX 3aHATUIA MO MEXaAHUKE U dneKTpomarHe-
TM3my (a. 51, a. 55). Komnnektbl mebenu anga yyebHoro npouecca n nabopatopHoe obopy-
AOBaHWe AN M3YyYeHUSA 3aKOHOB U ABMEHUA MEeXaHUKU, MONEKYNSAPHON OU3NKM N INEKTPO-
MarHeTusma.

[MpakTkym no gmamke ans nabopaTopHbIX 3aHATUIA MO ONTUKE N PU3nKe TBEPLOro Te-
na (a. 41, a. 40). Komnnektol Mmebenu ansa y4ebHoro npouecca un nabopatopHoe obopynosa-
HWe AN n3ydeHnsi 3aKOHOB U ABNEHUA ONTUKU U (PU3MKKM TBEPOOro Tena.

Ayauno-BusyanbHas cuctema And JEeKUUMOHHbIX 3aHaTui a.53 (MynbTumeaunHbIN
NPOEKTOP, 3KpPaH, CETEBOM KOMMYTAaTOp ANSA MOAKIIYEHUS K KOoMnbioTepHon cetn (UHTep-
HeT)).

JononHnTensHO ANa camMocToATeNnbHOM paboTbl 0By4aloLMXCA MCMOMb3YTCH Yu-
TanbHble 3anbl pecypcHoro ueHTpa BI'YUT ocHalweHHble KoMnbloTepamMum Co CBOOOAHBIM A0-
CTYNOM B ceTb VIHTEpHET 1 BMBNNOTEYHBIM U MHPOPMALNOHHO- CPaBOYHbIM CUCTEMaM

8 OueHoYHble maTepuanbl ANA NPOMEXYTOYHOM aTTecTaumm oby4arowmxcsa no
avcuunnuHe (Mmoaynio)

OueHo4Hble maTepuanbl (OM) ona gucumnnnuHbl (MOAyns) BKNOYaoT B cebs:

- NepeyeHb KOMMNETEHUUN C YKa3aHWeM WHOMKATOPOB AOCTMXKEHWSA KOMMETEHLUUN,
aTanoB nx OPMMPOBAHNSA B NPOLIECCE OCBOEHMSI 0Opa3oBaTENbHON NPOrpaMmbil;

- OMMCaHMe LWKarn OLEeHUBaHuS;

- TUNOBbIE KOHTPOSbHbIE 3a4aHUsA UMK NHblE MaTepuarnbl, He0bXoaNUMbIE AN OLEHKM
3HaHWN, YMEHWIN, HaBbIKOB;

- METOANYECKME MaTepmansl, onpeaensowmne npoueaypbl OLEHBaHNUS 3HaHUNA, yMe-
HWW, HaBbLIKOB M (UNK) ONbiTa A4EATENbHOCTH.

OM npefgcraBnsalTCsA OTAENbHLIM KOMMMEKTOM M BXOQAT B cOocCTaB pabouen
nporpamMmmbl AUCLMNNUHBbI (MOAYNSA).

OueHo4Hble MaTepuanbl gopmupytotcs B cootBetctBum ¢ 1 BI'YUT «lNonoxeHune o6
OLIEHOYHbIX MaTepmanax».



NMPUNOXEHUE A
K pabo4yen nporpamme
1. OpraHusauuoHHO-MeToANYECKME AaHHble AUCLMNIIUHBLI AN OYHO-3a04HOM
c¢dopm o6y4yeHusn
1.1 O6beMbI pa3nUyHbIX (popM y4ebHOM paboThbl U BUALI KOHTPOSISA B COOTBET -
CTBUU C Y4EOHbIM NJIaHOM

BCEIMo 4YACOB BCEINOo YACOB
1 cemecTp 2 3
Buabl yue6HoMm paboThbl akap. CemecTp CeEMeCTp
akag. akag. akag.

Oo6wasn TPYAOEMKOCTb 468 108 216 144
ANCLIMNJINHbI
Konmakmuasi paboma, B 78 26,8 30,7 20,5
T.4. ayAUTOPHbIE 3aHATUS:
Jlekuumn 30 12 12 6
JlabopaTopHble paboThbl 24 6 12 6
(J1P)
lMpakTnyeckme 3aHATMA 18 6 6 6
(M3)
KoHcynbTaumm Tekyime 1,5 0,6 0,6 0,3
Bugbl atTtectauum (3avér, 0,5 0,2 0,1 0,2
3K3aMeH)
CamocmosimenbHasi  pa- 322,4 47,4 185,3 89,7
6oma:
MpopaboTka KOHCMeKTa 34 12 12 10
nekumm
N3yuenne pasgenoB yyeb- 246,4 23,4 155,3 67,7
HWKOB M y4ebHbIX nocobun
BbinonHeHne pacyeToB Ans 42 12 18 12
nabopatopHbix pabot u
NPaKTUYECKUX 3aHATUN
KoHTponb (3k3ameH) 67,6 33,8 - 33,8




OLEHOYHbIE MATEPUAIIbI
And NPOMEXYTOYHOU ATTECTALUA

no gucuMnvHe

OU3NKA



1. MNepeyeHb NNaHMpyeMbIX pe3yibTaToOB 00Yy4Y€HNAA, COOTHECEHHbIX C NNIaHUPYEeMbIMU pe3yribTaTamMmmu
0CBO€EHUA o6pa3oBaTenbLHON NPOrpaMmbI

TEeJN1bHOCTU.

eCTeCTBEHHOHay4Hble U
06LenHXeHepHble 3Ha- TEeINbHOCTW.
HUA, MeToAbl MaTemMaTu-
4YecKoro aHanusa u
MoaenmnpoBaHUA B Mpo-
(*)eCCVIOHaJ'IbHOVI nea- ATenbHOCTMW.

Ne Kopn HanmeHoBaHne komne- Kog 1 HanmeHoBaHMe MHAUKaTOpa OOCTMXKEHMS KOMMETEHLUN
n/n Komne- TeHuumn
TEHL MK
1 OrnK-1 CnocobeH NpUMeHsiTb WO-1onk1 — NpuMeHsaeT ecTeCTBEHHOHAY4YHbIE 3HAHWUS U METO-

Obl MaTeMaTn4ecKkoro aHanmaa B ﬂpO(*)eCCMOHaﬂbHOVI neq-

NO-20nk1 — MNpuMeHsieT obLenHKeHepHble 3HaHUS U MeToAbI
MaTeMaTU4ecKkoro MoAenNMpoBaHns B NpodeccnoHarnbHon ge-

Koa n HanmeHoBaHue MHOWKATOpa AOCTUXe-
HUA KOMMNETEHLINN

PesynbTaTthl 06y4eHust (nokasaTeny oueHnBaHus)

CTun.

UO-1onk1 — NprmeHaeT ecTeCTBEHHOHayY-
Hble 3HaHUsi N MeToAbl MaTeMaTNYECKOro

TENbHOCTHW.

HbIMW pasaenamu hUsnKu.

NO-20nk1 — MprMeHseT obLLenHXeHepHbIe

3HaHUA N MeTogbl MaTemMaTn4eckoro moje- N peLeHum |'|p06j'|eM npodeccnoHanbHoOn
NMpoBaHnA B NpodeccuoHanbHOM AeATenb- | nesTenbHOCTU.

3HaeT: OCHOBHble 3aa4u COBPEMEHHON (PM3NKM; OCHOB-
Hbl€ 3aKOHbl MEXaHWKWN, MONEKYIAPHON pr3nku, Tep-
aHanusa B npodeccroHarnbHoW eATenbHO- MOOWHaMMKN, 3NEKTPOAMHAMUKM, OMTUKM.
3HaeT npasuna Tb B dnanveckon nabopaTtopun.
YMeeT: BbIABMASATb €CTECTBEHHOHAYYHYIO CYLLIHOCTb NpOo-
©nem, BO3HUKAKOLWMX B XOA4€e NPodheCccuoHanbHom ges-

Ymeer: pewaTtb TUNOBbIE 3a4a4n, CBA3aHHbIE C OCHOB-

YMeeT: ncnonb3oBaTb oM3n4eCcKne 3aKoHbl NpyU aHanmse

HOCTW. YmeeT: pabotaTb B KOMaHZe Npw BbINONHEHUN Nnabopa-
TOpPHbIX paboT
YMeeT: BbINOMHATb pacyeTbl U 0popMIATb OTYEThI MO
nabopartopHbiM pabotam
VimeeT HaBblku: NpoBeaeHnst PU3N4ECKUX NU3MEPEHN.
ViMeeT HaBbIKN: KOPPEKTHOM OLIEHKM MOrpELLHOCTEN Npwn
npoBeaeHUn OrU3NYecKoro aKCrnepumMeHTa.
MimeeT HaBblkn 6GesonacHom paboThl B manyeckon nabo-
paTopwuu.
MmeeT HaBblku TabnuyHoro u rpaduyeckoro opopmre-
HWS pe3ynbTaToB nabopaTopHbIx paboT.
. MacnopT oueHOYHbIX MaTepuanos NO AUCLMUMNIINHE
Ne KoHTponupyemble MHaekc koHTponu- OueHouyHble cpeacTBa TexHonorus
n/n Moaynu/pasaensl/TeMbl pyemMomn Komne- HauMeHoBaHve NeNe 3apaHui oueHkK (cnocob
ONCUNNITNHBI TeHuumn (Mnun ee KOHTpONs)
yacTn)

1 | ®nsmyeckne oCHOBbI Mexa- OrlK-1 Tect 1—7 KomnbloTepHoe
HUKKW. MexaHunyeckue Ko- TecTupoBaHue
nebaHus v BOMHbI

MpoBepka kenc-
Kewnc-sapnaHve 1—7 3afaHus

JlabopaTopHas 1— 7
paboTta (cobe-
cepoBaHue,
BOMPOCHI K 3aLLu-
Te nabopaTopHbIX
paboT)

3awwmTta nabo-
paTtopHou pa-
0oThI




MNpakTnyeckme

3aHATUSA 3awwTta npaktu-
(cobecedosaHue, 1 7 YECKNX 3aHATUN
80r1POCHI K 3auyu-
me rnipakmu4ye-
CKUX 3aHsamuu)
CobecenosaHue KowTpor
1—41 npenoaa-
(ak3ameH)
BaTenem
MonekynsapHas (cTatuctu- Tect 7—10 KomnbloTepHoe
yeckas) usmnka n Tep- TecTupoBaHue
MoavHaMuKa.
Keic-3apnaHve 7—10 lNpoBepka keiic-
3agaHus
JlTabopaTopHasi
paboTta (cobe- 3awumTa nabo-
cefoBaHue, 710 paTopHou pa-
BOMPOCHI K 3aLLu- 6oTbI
OnMK-1 Te nabopaTopHbIX
paboT)
MNpakTnyeckne
3aHATUSA 3awmrta npaktu-
(cobecedosaHue, 710 YecKUX 3aHATUN
80r1POChI K 3auju-
me ripakmu4e-
CKUX 3aHsamuli)
CobecepnoBaHue Kowpore
42 — 53 npenoga-
(ak3ameH)
BaTenem
OnekTpocTaTtuka u nocTo- Tect 10— 11 KomneloTepHoe
SAHHBIA TOK TecTUpoBaHue
Kewnc-sagaHve 10— 11 lMpoBepka Kkewic-
3agaHus
JlTaBopaTopHas 10 — 11 3awmTa nabo-
pabota (cobe- paTtopHou pa-
cefoBaHue, 60ThI
BOMPOCHI K 3aLLu-
Te nabopaTopHbIX
OMK-1 pabor)
MNpakTnyeckme 10 — 11 3awmTa npakTu-
3aHATUSA YECKMX 3aHATUN
(cobecedosaHue,
80rIPOCHI K 3auju-
me nipakmu4e-
CKUX 3aHamuli)
CobecepnoBaHne 54 — 81 KoHTponb
(3aver) npenoga-
BaTenem
OnekrpomarHeTnsm. Bon- OrlK-1 Tect 11 —12 KomnbtoTepHoe
HOBad 1 KBaHTOBas ONTUKa. 572 — 584 TecTupoBaHue
JTabopaTtopHas 3awmTa nabo-
paboTta (cobe- 456 — 466 paTopHOM pa-
cefoBaHue, 476 — 484 0oTbI
BOMPOCHI K 3aLLu-
Te nabopaTopHbIX
paboT)
MpakTnyeckmne 3awwTa npaktu-
3aHATUSA 517 — 529 YECKNX 3aHATUN
(cobecedosaHue,

80r1POChI K 3awiu-
me npakmu4ye-




CKUX 3aHsamuli)
CobecepoBaHue 82 — 254 KoHTponb
(3aver) npenoga-
BaTenem
5 | OnemeHTbl aTOMHON (hr3n- Tect 585 — 589 KomnbtoTepHoe
KN M KBAHTOBOW MEXaHWKM. TecTUpoBaHue
JlTaBopaTopHas 3awmTa nabo-
pabota (cobe- 484 — 485 paTtopHou pa-
cefoBaHue, 60ThI
BOMPOCHI K 3aLLu-
Te nabopaTopHbIX
paboT)
OrK-1 MpakTnyeckme 3awmrta npakTu-
3aHATUSA 530 — 532 YECKMX 3aHATUN
(cobecedosaHue,
80rIPOCHI K 3auju-
me nipakmu4e-
CKUX 3aHamuli)
CobecepoBaHne 254 — 312 KoHTponb
(3k3ameH) npenoga-
BaTenem
6 | OnemMeHTbl PU3nKM Tect 586 — 590 KomnbtoTepHoe
TBEPAOro Tena, aToOMHOro TecTUpoBaHue
anpa v aneMeHTapHbIX JlTabopaTtopHas 3awwTa nabo-
vyacTtuu,. paboTta (cobe- 485 — 492 paTopHOl pa-
cefioBaHue, 60ThI
BOMPOCHI K 3aLLu-
Te nabopaTopHbIX
paboT)
OrlK-1 MpakTnyeckme 3awwTta npakTu-
3aHATUSA 533 — 539 YECKMX 3aHATUN
(cobecedosaHue,
80rIPOCHI K 3auju-
me npakmu4e-
CKUX 3aHamuli)
CobecepoBaHne 313 — 394 KoHTponb
(ak3ameH) npenoga-
BaTenem
(] OueHoYHbIe cpeaAcTBa ANSA NPOMEeXYTOYHOM aTTecTauum (3a-

yeT). TUNoBble KOHTPOJIbHbIE 3a/aHUA UMK UHbIe MaTepuarnbl, Heo6XoaUMble AN OLeHKU 3Ha-
HUA, YMEHWIA, HaBbIKOB U (MNKM) onbiTa AeATeNbHOCTU, XapaKTepusylLwux atanbl oopmupoBa-
HUS KOMNEeTeHUMI B NpoLecce OCBOEHUA obpa3oBaTenibHOM NporpamMmbl

1. CobecenoBaHue (3a4eT, 3K3aMeH)

OlMK-2- Cnoco6eH NpUMMeHATbL COOTBETCTBYHOLWUNI (PU3MKO-MaTeMaTUYECKUI annapaT, MeToAbl aHanus3a
M MoAenUpOoBaHUsl, TEOPETUYECKOro M IKCNepUMeHTarbHOro uccnenoBaHus Npu pewieHumn npocdeccuno-

HanbHbIX 3a4ay

Ne dopmynupoBka Bonpoca
3afaHus
31 MexaHuueckoe asumxeHue. NpeameTt mexaHuku. Cuctema otcuéra. TpaekTopus, AnvHa

NyTW, BEKTOP NEPEMELLEHMS.

3.2 CKOpOCTb U yCKOpEHWUe.
3.3 [MocTynatenbHOe W BpallaTenbHoe ABWXeHe TBEpAOro Tena.
3.4 MepBbli 3aKoH HbtoTOHA. VIHepLUmManbHble CUCTEMBbI OTCHETA.
3.5 Cwuna, macca, umnynsc.
3.6 BTopow 3akoH HbloToHa.
3.7 TpeTuin 3akoH HbtoToHa. [BMXEHUE LeHTpa MHepuuu.
3.8 [BwxeHne Tena nepeMeHHon Macchbl. YpaBHeHe Melepckoro.
3.9 3aKOH coxpaHeHus uMnyrnbca.




3.10

MpeobpasoBaHusa Manunesa. MexaHM4eckni MPUHUMN OTHOCUTENBHOCTH.

3.1 OHeprus, paboTa, MOLLHOCTb.

3.12 KnuHeTnyeckasa aHeprusi.

3.13 MoTeHuunanbHas sHeprus. (MNoTeHumnanbHas 3Heprusi B Nose CUIbl TSHKECTH).

314 MoTeHumanbHasa aHeprus. (MoTeHunanbHas aHeprus B Nose LeHTpanbHOW CuIlbl Ha
npuMepe Cusnbl rpaBuTaumnn).

3.15 MoTeHumanbHasa aHeprus. (MoTeHunaneHas 3Heprns B NoJe CUfbl yNpyroctu).

316 3aKoH COXpaHEeHMs1 MEXaHUYECKON 3HEPrun. Y CnoBNsi MEXaHNYECKOro paBHOBECUS CUCTEMBI
Ten.

3.17 ABCOMITHO YyNpYyrun 1 Heynpyrum yaaps..

3.18 MOMEHT cunbl 1 MOMEHT MMMYyIbCa.

3.19 MomeHT nHepunn. Teopema LTenHepa.

3.20 MoOMEHT nHepumm gucka.

3.21 MomMeHT nHepunmn 6IMHHOrO CTEPXKHS.

3.22 OCHOBHOW 3aKOH AMHAMMWKWN BpaLllaTENbHOIro ABMKEHWS.

3.23 3aKoH COXpaHeHWst MOMEHTa UMMyIbCa.

3.24 MocTynaThl cneumanbHON TEOPMM OTHOCUTENBHOCTM.

3.25 [MpeobpasoBaHus JlopeHua.

3.26 OTHOCUTENBHOCTb ANWH N MPOMEXYTKOB BPEMEHM.

3.27 OCHOBHOWN 3aKOH PENATUBUCTCKON ANHAMMKN.

3.28 3aKoH B3aMMOCBS3M MacChl Y SHEPTUN.

3.29 "apMoHunyeckne konebaHus.

3.30 MexaHun4eckue rapmoHuyeckme konebanums. JIMHeNnHbIN rapMOHUYECKMIA OCUUNNATOP.

3.31 MexaHu4yeckme rapmoHnyeckue konebaHms. Prusanveckmn MasTHUK.

3.32 MexaHu4yeckme rapmoHndeckme konebanms. MatemaTnyeckun MasiTHUK.

3.33 CrnoxeHue ABYX O4MHAKOBO HaMpaBIIE€HHbIX KOrePeHTHbIX FapMOHMYECKNX KonebaHu.

3.34 BueHue.

335 CnoxeHune B3avMHO NepneHanKynsapHbIX rapMOHUYECcKknx konebanmn. JinHenHas,
ANAMNTUYECKasa U UMPKYNApHas nonspusaums.

3.36 3artyxawLime mexaHndeckme konebaHus.

3.37 BblHyXaeHHble MexaHuyeckne konebaHus. PesoHaHc.

3.38 lMpogonbHbIe U NoNepeYyHble BOMHbI B YNPYron cpeae.

3.39 YpaBHeHue beryLien BOsHbl.

3.40 dasoBas CKOPOCTb 1 IHEPTUS YNPYrNX BOJTH.

3.41 MpuHUMN cynepnosuumm BorH. pynnosBas CKOPOCTb.

3.42 Mpegmet MOJ'IeKyJ'IﬂEHOVI dusmkn. Tennosoe asuxeHne. CTaTUCTUYECKUN 1
TepMoanHaMUYeCKUin MeToabl NccneoBaHus.

3.43 YpaBHeHne cocTosHUA naeansHoro rasa. 3akoHbl bonins — MapuotTa, Wapns n en-
JTioccaka.

3.44 [MonHas u BHYTPEHHSASA 3HEPrUM CUCTEMBI.

3.45 TennoTa n pabora.

3.46 [MepBoe Ha4yano TepMoaUHAMMUKN.

347 TennoémkocTb BellecTBa. [pyMeHeHne nepBoro Havana TepMoauHaMuKK K usonpoueccam
B WaeanbHoM rase. YpaBHeHne Mawnepa.

3.48 OCHOBHOE ypaBHEHME KUHETUYECKOW TEOPUN ra30B.

3.49 3aKkoH paBHOMEpPHOro pacrnpeieneHns 3Heprum no creneHsmM cBoboabl. BHyTpeHHss
3Heprust ngeanbHoro rasa.

3.50 fBneHuns nepeHoca B rasax.

3.51 Kpyrosble npouecchl. Linkn KapHo.

3.52 Ob6paTnmble n HeobpaTumble nNpouecchl. Bropoe Havyano TepMoarHaMUKK.

3.53 M3oTepmbl peanbHbIX ra3oB. YpaBHeHue BaH-gep-Baanbca.

3.54 ArnekTpocTatuka. 3aKOH COXpaHEHUs ANeKTpU4eCcKoro 3apsiaa. 3akoH KyroHa.

3.55 AnekTpuyeckoe none. HanpspkeHHOCTb nons.

3.56 [MprHUMN cynepno3numm anekTpudecknx nonew. None SNeKkTpmMyeckoro Avnons.

357 MoTok HanpskéHHocTn. Teopema OcTporpaackoro — [[aycca ans anekTpocTaTnyeckoro
nonsi B BaKyyMme.

358 PaboTa, coBepLuaemas cunamm aneKkTpocTaTMyYeckoro Nons Npy NnepemMeLleHm B HEM
3NEKTPUYECKOro 3apsaa.

3.59 lMoTeHUmnan anekTpocTaTM4ecKoro nonsl.

3.60 MpumeHeHune Teopembl OcTporpagckoro — Faycca anst pac4éra anekTpocTaTM4eckux nonen

B BakyyMme. [Tone 3apsiga g, paBHOMEpPHO pacrnpefenéHHOro No NoBEPXHOCTM cdepbl




pagvyca R ¢ NOBEPXHOCTHOM MAIOTHOCTLIO 0.

MpumeHeHune Teopembl OcTporpaackoro — Maycca ang pacyérta anekTpocTaTM4eckux nomnen

3.61 B Bakyyme. [lone 3apsga q, paBHOMEPHO pacnpeaenéHHOro ¢ NOBEPXHOCTHOM NMITOTHOCTBIO
0 MO NJIOCKOCTH.
MpumeHeHune Teopembl OcTporpaackoro — Maycca anga pacyérta anekTpocTaTM4eckux nomnen

3.62 B Bakyyme. [lone 3apsiga q, paBHOMepHO pacnpegenéHHoro no 06bLémy wapa pagnyca R ¢
06BHEMHON NNOTHOCTLIO P.

3.63 JOunonbHble MOMEHTbI MONEeKyN AnanekTpuka. Nonsapmnsaums AMaNeKTPUKoB.

3.64 Teopema OcTtporpagckoro — Faycca ans anekTpocTaTM4eckoro nons B cpeae.

365 YcnoBusa onst SNeKTpocTaTUYEeCKoro nong Ha rpaHuue pasgena n3oTpornHbIX
ON3NeKTpUYEeCKnX cpea.

3.66 CerHeToaNeKkTpuKu.

3.67 [MpOBOAHWKM B 9MNEKTPUYECKOM Mnorse.

3.68 EMKOCTb YeAWHEHHOTO NPOBOAHMKA.

3.69 BsanmHas émMkocTb. KoHaeHcaTopbl. EMKOCTb MMNOCKOro KOHAEHcaTopa.

3.70 B3aumHas émkocTb. KongeHcaTopbl. EMKOCTb cdhepryeckoro KoHaeHcaTopa.

3.7 B3anmHasi éMKocTb. KoHaeHcaTopbl. EMKOCTb LIMIMHAPUYECKOrO KOHAEeHcaTopa.

3.72 OHeprvs 3apsXXeHHOro NPOBOAHMKA U NEKTPUYECKOrO Nossl.

3.73 3aKOH coxpaHeHUs1 3Heprum Ans ANeKTPUYEeCcKoro Nons B HECErHETOINEKTPUYECKON cpee.

3.74 MoHATHe 06 anekTpmnyeckom Toke. Cuna u NNOTHOCTb TOKA.

3.75 OCHOBbI KNaccuyecKom aNeKTPOHHOW TeOPUM SNEKTPONPOBOAHOCTM MeTannos Jpyae —
JlopeHua.

3.76 3akoHbl Oma 1 hxoyns — JleHua.

3.77 CtopoHHue cunbl. MNpasuna Kupxroga.

378 3akoHbl anekTponusa dapages. dnekTponutudeckas guccounauns. ATOMHOCTb
3ANEKTPUYECKNX 3apPSA0B.

3.79 AnekTponnTnyeckas NPOBOANMOCTb XUOKOCTEN.

3.80 OneKkTponpoBOAHOCTL ra3oB. [oHATME 0 pasnMyHbIX TUNAx ra3oBoro paspsaaa.

3.81 HekoTopble cBeAeHUs 0 Nnasme.

3.82 MarnuTtHasa nHaykumns. Cuna JlopeHua.

3.83 3akoH Amnepa.

3.84 3akoH buo — Casapa — Jlannaca.

3.85 MpumeHeHne 3akoHa bro —vCaBapa — Jlannaca anga pacyéTta MarHUTHbIX NONen B BakyyMe.
MMone NpoBOgHMKA KOHEYHOW AJIMHBI C TOKOM /.

3.86 MpumeHeHune 3akoHa Brno — Caapa — Jlannaca anst pac4éta MarHuTHbIX NOSEN B BakyyMme.
None coneHounpa.

3.87 3aKoH NOMNHOro Toka Ansi MarHMTHOTO NoMs B BaKyyme.

3.88 MarHuTtHbIn noTok. Teopema OcTporpagckoro — Faycca Anst MarHMTHOro nossi.

3.89 PaboTa nepemeLleHnsi NpoBOAHMKA C TOKOM B MOCTOSIHHOM MarHUTHOM Mosie.

3.90 MarHuTHblIE MOMEHTbI 3NIEKTPOHOB 1 aTOMOB.

3.91 ATOM B MarHMTHOM norse.

3.92 [namarHeTnkm n napamarHeTMku B MarHMTHOM norsne.

3.93 MarHmTtHoe none B BelecTBe.

3.94 deppomarHeTmku.

3.95 YcnoBwst 4 MarHMTHOIO MOMs Ha rpaHvue pasgena U3oTPOnHbIX Cpea.

3.96 OCHOBHOW 3aKOH 3NEKTPOMAarHUTHOM MHAYKUMW.

3.97 FBneHne cCaMoONHOYKLMN.

3.98 B3anmHasa nHgykums.

3.99 OHeprnsi MarHMTHOro nosisi B HedbeppoMarHMTHOM M30OTPOMHOW cpeje.

3.100 3aKOH COXpaHeHUs1 3HePrM ans MarHUTHOro Nons B HedheppoMarHMTHOM cpege.

3.101 O6uwasn xapakrepuctmka Teopum Makceenna. lNepBoe ypaBHeHne MakcBenna.

3.102 Tok cmelleHuns. Btopoe ypaBHeHne Makcsenna.

3.103 TpeTbe 1 YeTBEPTOE ypaBHeHUA Makcsenna.

3.104 MonHas cuctema ypaBHeHMn Makcsenna ans 9NeKTpoMarHMTHOro nons.

3.105 CBo6oaHblEe rapMOHUYECKME KonebaHusi B 3NEKTPUYECKOM KolebaTenbHOM KOHTYpE.

3.106 CBobGogHble 3aTyxatowme KonebaHusi B aNeKTpu4eckomM konebarenbHOM KOHTYpeE.

3.107 BbIHY)KOEHHbIE 3NEKTPUYECKNE KonebaHus.

3.108 CBoWCTBa 9NEKTPOMAarHMTHbLIX BOJTH.

3.109 OHeprus 9NeKTPOMarHMTHbIX BOJTH.

3.110 CBeTOBOW BEKTOP.

3.111

MOHOXpOMaTW—IHOCTb CBETOBbIX BOJIH.




3.112

WHTepdepeHUms ceeTa.

3.113 BpemeHHas korepeHTHOCTb. Bpemsi KorepeHTHOCTMW.

3.114 [MpoCcTpaHCTBEHHAs! KOFEPEHTHOCTb. [NnHa KOrepeHTHOCTMU.

3.115 "eomeTpuryeckast pasHOCTb Xxoaa.

3.116 OnTuryeckas pa3HOCTb xoda.

3.117 OnTtuyeckas gnvHa nyTtu.

3.118 YcnoBus MHTEPEPEHLMOHHBIX MAKCUMYMOB U MUHUMYMOB.

3119 OnTu4yeckne cxembl HabnaeHUss MHTepdepeHLmmn ceeTa (Omsepkano ®peHensi, bunpmnsma

' ®peHens, 6unuHaa bue).

3.120 PacyéT nitepdepeHUMOHHON KapTWHbI OT OBYX KOr€PEHTHbLIX MCTOYHWKOB.

3121 NHTepdepeHuns cBeTa B TOHKMX NMIEHKaX. YCNoBus Anst UHTepdEepeHLNOHHbIX
MaKCUMYMOB OTPaXKEHUS.

3122 NHTepdepeHuns ceeTa B TOHKMX NNEHKaX. YCNoBus Ans MHTepdepeHUNOHHbIX MUHUMYMOB
OTPaXKEHUS.

3.123 Monockl paBHOro HakmnoHa.

3.124 [Monockl paBHON TOMLWMHbI.

3.125 Pagunycbl TEMHbIX 1 CBETbIX Korney HbloTOHa B OTPaXKeHHOM M NPOXOASLLEM CBETE.

3.126 NHTepdepeHuns MHOTUX BOJTH.

3127 MpumeHeHue nHTepdepeHuun. NpocseTnexHne NUH3. MiHTepdepeHUMOoHHbIe

' ceeTodunbTpbl. MHTEpdEpoMeTphi.

3.128 Oudpakumsa ceeta.

3.129 MpuHumn MNovireHca.

3.130 MpuHumn MNovireHca — PpeHens.

3.131 MeToga 30H DpeHens.

3.132 Oudppakuma dpeHens.

3.133 Oudpakuma GpeHensa Ha KPYrnomMm OTBEPCTUN.

3.134 Oudppakuma peHensa Ha gucke.

3.135 Oudpakumsa GpayHrocpepa.

3.136 Oudpakuma PpayHropepa Ha wenu.

3.137 OpgHomepHas avdpakumoHHas pelwéTka. Nepnog ogHOMEpPHOW ANPAKLMOHHOW PELLUETKM.

3.138 YpaBHeHVe AMdPaKLUMOHHON PELLETKN.

3.139 Oudpakumsa Ha NPOCTPaHCTBEHHOM peLUéTke.

3.140 Ycnosus Jlaya.

3.141 Ycnoeus Bynbda — Bparra.

3.142 WccnegoBaHue CTpyKTypbl Kpuctannos. PeHTreHorpadgus.

3.143 MoHaTMe 06 onTn4eckn 0gHOPOAHOM cpeae.

3.144 OudpakLmMoHHOe orpaHu4eHre paspeLuarLlen cnocobHOCTN NpMbopos.

3.145 [MoHaTHe o ronorpagun.

3.146 Bsaumogencteue ceeTa C BELLECTBOM.

3.147 MMornoweHune ceeTa.

3.148 3akoH byrepa — JlambeprTa.

3.149 HaTtypanbHbIn nokasaTtenb NOrnoLweHns cpeasbl.

3.150 KomnnieKkcHbIV nokasaTtenb NpenoMneHns cpeasbi.

3.151 CnekTp nornouwieHus. Monockl NOrnoLeHns.

3.152 [MpMHUMN KONOPMMETPUYECKOrO aHanmsaa.

3.153 PaccesiHue ceeTa.

3.154 MonekynsipHoe (paneeBcKkoe) paccesiHue.

3.155 PaccesHue cBeTa B MyTHOW cpeje.

3.156 AsneHne Tunaoans.

3.157 3akoH Panes.

3.158 OdhpekT Mun.

3.159 MprHUMN He(benOMEeTPMYECKOrO aHanmsaa.

3.160 [ucnepcus ceeTa.

3161 HopmanbHasa n aHomanbHas gucnepcus. ['padurk 3aBUCMMOCTM NokasaTens npenomneHms
cpefbl OT YacToTbl NagalLero ceeTa.

3.162 Knaccuyeckas anekTpoHHas Teopus AMcnepcum ceeta.

3.163 N3nyyeHue (adhdekT) BaBunosa - YepeHkoBa.

3.164 EcTecTBeHHbIN U NONSPM30BaHHbIN CBET.

3.165 Monsipnsauus ceeTa.

3.166 [MonsipusaTop 1 aHanusaTop.




3.167

maBHas NIOCKOCTb Nonsipusaropa.

3.168 3akoH Mantoca.

3.169 MHTEHCMBHOCTb CBETa NpoLleLlero nonspnsarop.

3.170 Cnocobbl Nony4yeHus NonsipM30BaHHOIO CBeTa.

3.171 MonsipmMsaunsi ceeTa Npy OTPaXKEHUW OT rpaHuULbl pasgena ABYX OUANEKTPUYECKUX cpea.

3.172 Monsipu3aunoHHble NPU3MBI.

3.173 3akoH bptocTepa.

3.174 [1BoViHOE ny4YyenpenomrieHue.

3.175 OnTturyeckas aHU30TpoONuS.

3.176 OnTur4yeckas ocb KpucTanna.

3.177 'maBHas NNockocThb (rnaBHOE ceYeHne) OQHOOCHOIO KpucTanna.

3.178 OB6bIKHOBEHHbIV 1 HEOOBLIKHOBEHHbIN JTy4M.

3.179 Monsipoungbl.

3.180 Annuntuyeckasn nonapusaums. LinpkynspHas nongpusaums.

3.181 JlnHelHasa nonsipu3auus.

3.182 NHTepdepeHLmMa NONAPN30BaHHOIO CBET.

3.183 [MpoxoxgeHve NMMHENHO NONAPM30BAHHOIO CBETA Yepes NNacTUHKY B NON ANWHbI BOSTHBbI.

3184 MpoxoxgeHne NMHENHO NONAPM30BaHHOIO CBETa Yepes NNacTUHKY B YETBEPTb ANWHbI
BOJTHbI.

3.185 [MpoxoxgeHve NMMHENHO NONAPM30BAHHOIO CBETA Yepes NNacTUHKY B LENY ONTMHY BOJIHBbI.

3.186 MckyccTBeHHas onTuyeckas aHM3oTponums.

3.187 doToynpyrocTtb.

3.188 OdpekT Keppa.

3.189 OdpekT KotTOoHa — MyTOHa.

3.190 FBneHne BpaLlleHnsi NITOCKOCTU NONApU3aLmm.

3.191 MoHATMe 06 OoNTUYECKN aKTUBHbIX BeELLleCTBaX.

3.192 OTtpuuatenbHble (NeBoBpaLlarLwmne) n NoNoXnTernbHble (NpaBoBpaLLaLLImMe) KPUCTansbl.

3.193 YgensHoe BpalleHune (NoCTOosHHAasA BpaLleHns).

3.194 [MpuHUMN NoNApUMETPUU (CaxapomeTpum).

3.195 OdpekT Papages. NocTosaHHas Bepae.

3.196 PagunaumnoHHbin TennoobmeH (TennoobmMeH nsnyyYeHmem).

3.197 Tennosoe n3nyyeHue.

3.198 PaBHOBeCHOe n3ny4deHue.

3.199 CnekTpanbHas nnoTHOCTb O6bEMHOM NNOTHOCTU 3Heprun. EanMHula namepeHms.

3.200 OHepreTnyeckasi cBeTUMOoCTb. EguHmnua namepenms.

3.201 CnekTpanbHasi NNIOTHOCTb SHEPreTUYECKOM CBETUMOCTU. EgnHMLa namepenuns.

3.202 MornowaTtenesHast cnocobHOCTb (MOHOXPOMATUYECKUIA KOIPEULMEHT NOrNoLeHus) Tena.

3.203 ABCONITHO YEPHOE TEMO.

3.204 Cepoe Teno.

3.205 3akoH Kupxroda.

3.206 ®yHkumsa Kupxroda.

3.207 MHTerpansHasa cteneHb YepHOTLI Tena.

3.208 YépHoe nsnyyeHue.

3.209 3akoH CtedaHa — BonbumaHa.

3.210 MocTtosHHasa CtedaHa — bonbumaHa.

3.211 3akoH BuHa (3akoH cmelleHnsi Buna).

3.212 lMocTosiHHasa BuHa.

3913 Mpadukm 3aBUCMMOCTM UCMyCKaTENbHOM CNOCOBHOCTN abConTHO YEPHOro Tena ot
4YacToThbl M AJIUHbI BOMHbI NPY PasnnyHbIX 3HAYEHUAX TeMnepaTypsbl.

3.214 dopmyna BuHa.

3.215 dopmyna Panes — [xuHca.

3.216 YnbTpadmonetoBasa katactpoda.

3.217 KBaHTOBag runotesa NnaHka.

3.218 CpeaHsas aHeprnsi KBaHTOBOIO AMEKTPOMarHUTHOIO OCLMIIATopa.

3.219 $opwmyna NnaHka gnsa ncnyckatenbHOW cnocoOBHOCTM abCoNTHO YEPHOro Tena.

3.220 BbiBog 3akoHa CtedpaHa — bonbumara us gopmynel [NnaHka.

3.221 BbiBog 3akoHa cmelleHus BuHa ns coopmynel MNMnaxka.

3.222 MocTosiHHag MNnanka. EgnHnubl namepeHus.

3.223 CBa3b noctosiHHOM NMnaHka ¢ noctosHHon CtedaHa — bonbumaHa.

3.224 OnTnyeckas nMpomeTpust.




3.225

OnTtnyeckne 1 pagnaunoHHble NMMPOMETPbI.

3.226 [MoToK n3ny4veHus.

3.227 OHepreTnyeckasi OCBELLEHHOCTb.

3.228 Cuna usnyyeHusi. EanHmua namepenus.

3.229 OHepreTnyeckast apkocTb. EgMHuLA namepeHus.

3.230 CnekTparnbHasi NNIOTHOCTb SHEPreTu4ecKon apkocTn. EanHmnua namepenus.

3.231 PagnaumnoHHas Temnepartypa.

3.232 ApkocTHas TemnepaTypa.

3.233 LiBeToBasi TemnepaTtypa.

3.234 doTo3hdekT B rasax.

3.235 BHelwHun dhoToadpdekT.

3.236 BHyTpeHHU hoToadhdEKT.

3.237 doTONPOBOAMMOCTb.

3.238 BeHTunbHbIN hoToahdekT.

3.239 3akoHbl BHelHero dhotoagpdekTa (3akoHbl CToneToea).

3.240 BonbT-amnepHas xapakrepuctuka BHelIHero potoaddekra.

3.241 YpaBHeHVEe DNHLITENHA 1S BHELWHEro hoToadhdhekTa.

3.242 KpacHas rpaHuua gpotoadpdekra.

3.243 PaboTa Bbixoga 9/1EKTPOHA C MOBEPXHOCTM MeTarna.

3.244 POTOHbI.

3.245 Macca 1 umnynsc ¢poToHa.

3.246 [aeneHue ceeta. OnbiThl Jlebenesa.

3.247 dopmyna gaBneHus ceeTa.

3.248 O6bscHeHWe gaBneHnst ceta ¢ No3nUUn BOTHOBOW M KBAHTOBOW TEOPUN.

3.249 Odpekt KomnToHa.

3.250 KoMnTOHOBCKasi ANIMHA BOJSTHbI 9N1EKTPOHa.

3.251 3aKoH coxpaHeHus aHeprum anga agpdpekta KomntoHa.

3.252 OHeprvsi SNeKTpoHa oTaaym.

3.253 3akoH coxpaHeHus nmnynbca gns addekra KomntoHa.

3.254 KopnyckynsipHO — BOfHOBasi ABOMCTBEHHOCTbL CBOMCTB CBETA.

3.255 BonHa ge bpownns.

3.256 KopnycKynsipHO - BOJSIHOBasi 4BOMCTBEHHOCTb CBOWCTB YacTuUL, BeLlecTBa.

3957 OKcnepmumeHTanbHoe 060CHOBaHUE KOPMYCKYNSAPHO - BOMTHOBOW ABOVCTBEHHOCTU CBONCTB
' YyacTuy BelecTsa. Audpakuma MukpoyacTuy,.

3.258 BonHoBas dyHKUMSA (NCU-COYHKLMS).

3.259 Pun3anyecknii CMbICI KBagpaTa Mogyns BOSTHON OYHKLUMW.

3.260 BpemeHHoe ypaBHeHue LpeguHrepa.

3.261 [BwmxeHne cBobogHOM YacTuLbI.

3.262 MNoTeHumnanbHaga ama.

3.263 CtaumoHapHoe ypaBHeHue LLipeguHrepa ang Yyactuubl B NOTEHUMANBHON SIME.

3,264 CtaunoHapHoe ypasHeHue LpeouHrepa ans Yactuubl B O4QHOMEPHOW NOTEHLUManbHOM SMe
' BGeckoHeYHon rnybuHbI.

3.965 PelwweHune ypaBHeHus LpeanHrepa gns Yactuubl B 0OGHOMEPHOW NOTEHUMANBHOM iMe
' BGeckoHeYHon rny6buHbI.

3.266 CobcTBEHHOE 3HAYEHNE IHEPrUM Anst YacTuLbl B O4QHOMEPHOWM NOoTeHUManbHoM sive
' BGeCcKoHeYHOM rnyOuvHbI.

3.267 JIVHENHbIN rapMOHMYECKUA OCLMNIIATOP.

3.268 CraumoHapHoe ypaBHeHue LLpegvHrepa ans NMMHENHOro rapMoHMYECKOro ocunnnaTopa.

3.269 PelweHune ypaBHeHus LpeanHrepa onst IMHENHOIO rapMOHMYECKOrO OCLMNNATOPA.

3.270 Hynesasi aHeprus NMHENHOro rapMOHUYECKOro OCLMMNMsATopa.

3.271 CooTHolleHns HeonpegenéHHocTen enseHbepra ang koopanHaThl U UMNYMbCa.

3.272 CooTHoLleHns HeonpeaenéHHocTen [enseHbepra ansg 3Heprum U BpeEMeHN.

3.273 [MPUYMHHOCTb B KBAHTOBOW MEXaAHUKE.

3.274 MpuHUMN ONONHUTENBHOCTM.

3.275 OrpaHn4eHHOCTb KNaccM4ecKoro MexaHn4yeckoro AeTepMmnHuamMa.

3.976 TyHHenbHbIN adhdekT. MNMpo3dpayHocTb Bapbepa ANa NPAMOYrofbHOro NOTEHUMAanbHOro
' bapbepa ¢ BbicoTon Uy 1 LMpuHOM L.

3977 TyHHenbHbIN adhcpekT. Mpo3padvHocTb Bapbepa Ans NoTeHuManbHoro 6apbepa CrnoXHon

dopMbl.
3.278 MoHsATME 06 aTOMe M BOAOPOJONog06HOM MOHE.




3.279

CneKkTp usnyyeHus.

dopmyna Banbmepa - Puagbepra ons 4actoTbl U A5VHBI BOMHbI U3MTy4eHUst aToMa

3.280
BOAOpOAA 1 BOOopoaonogo6Horo noHa.

3.281 MoctosiHHaga Pupbepra. EanHvua namepeHus.

3989 Cepuu nuHui BogopogHoro cnektpa (Jlanmana, banbmepa, MNMawena, BpakeTa, MNMdyHaa,

' Xemdpw).

3.283 Tepmbl aToMa BOgopoAa U BOAOpOoA0Nnoao06HOro noHa.

3.284 OHeprus cesAsw.

3.285 MoTeHUnan noHmsaunmn.

3.286 MoctynaTtbl Bopa.

3,987 CTtaunoHapHoe ypaBHeHue LLipeauHrepa ansa ABWKEHUS SNEKTPOHA B KyJTOHOBCKOM Mone

' agpa ¢ 3apsgom Ze.

3288 KBaHTOBaHMe opbuTanbHOrO MOMEHTa MMMYIbCa U SHEPTMM SMNEKTPOHA NPU ero ABMXEHUN
B KYJNIOHOBCKOM nofe sapa ¢ 3apsaom Ze.

3.289 [MepBbIi 6OPOBKMIA paaunyc.

3.290 [MpocTpaHCTBEHHOE KBAHTOBAHME.

3.291 Co6CTBEHHBIN MAarHUTHbBIA MOMEHT M CMUH SMEKTPOHA.

3.292 KBaHTOBbIE YMCna.

3.293 KBaHTOBbIE COCTOSHMS.

3.294 DopMbl INEKTPOHHOro obiaka B pasfiMyHbIX KBAHTOBbLIX COCTOSHUSX.

3.295 MpuHumn Maynu (NPUHUMN UCKIOYEHWUIA).

3.296 DepMroHbI 1 6O30HbI.

3.297 [Mepuogmyeckas cucrema anemeHToB MeHaeneesa.

3.298 OnEeKTPOHHbIN cnon (06ono4yka).

3.299 XrMU4eckme CBSA3M U CTPOEHUE MOJIEKYIT.

3.300 MonekynsipHble CnekTpbl.

3.301 OneKTpOHHbIE, kKonebaTenbHble U BpallaTenbHble NOAYPOBHU 3HEPTUM MOMEKYIbI.

3.302 [MoHATHE O MONEKYNSAPHOM CNEKTPANIbHOM aHanmse.

3.303 MornouwieHne OTOHOB.

3.304 CnoHTaHHOe 1 CTUMYNNPOBaHHOE UcnyckaHne OTOHOB.

3.305 JllomuHecueHuuns. Buabl JlloMmHecueHLmnu.

3.306 BbIHYy>XOeHHOE nsny4veHue.

3.307 OnTuryeckne KBaHTOBbIE reHepaTophbl (nasepbl).

3.308 3akoH byrepa — JlambepTa — ®abpukaHTa.

3.309 TpéxypoBHEBas CXxema.

3.310 CosfgaHve nHBEepCHOM 3aCENEHHOCTN Ha MeTacTabunbHOM YPOBHE.

3.311 CTumynmnpoBaHHOEe mcnyckaHve OTOHOB B ONTUYECKOM pe3oHaTope.

3.312 CBoViCTBa U NPUMEHEHME Na3epHbIX NTyYEen.

3.313 [MoHATHE O KBAHTOBbLIX CTATUCTUKAX.

3.314 da30B0e NPOCTPAHCTBO. JNeMeHTapHas syenka )a3oBoro NPOCTPaHCTBA.

3.315 [MNoTHOCTb cOCTOAHWUA. PYHKLNS pacnpeaeneHns No 3NeKTPOHHbIM COCTOSHUSAM.

3.316 MpUHUMN HEPA3NTMYUMOCTUN TOXAECTBEHHbIX YacTuL.

3.317 M3nyyeHune Kak POTOHHbIN ras.

3.318 DyHKUMA pacnpegenenus bose — QMHWTENHA.

3.319 @DOHOHHBIV ra3 B KpucTanne.

3.320 PacnpegeneHvne (pOHOHOB MO SHEPTUSAM.

3.321 TennoémKoCTb KPpUCTaNIMYECKOW PELLETKM N0 TEOPUM DNHLLTENHA.

3.322 XapakTepuctuyeckas Temneparypa.

3.323 3akoH [ronoHra — Mtn.

3.324 [MoHaTne o Teopun Tennoémkoctu lebas.

3.325 DyHKUMA pacnpegenedns Pepmu — [upaka.

3.326 [MoHATHE O BbIPOXAEHUN CUCTEM YaCTUL, ONUCbIBAEMbIX KBAHTOBbIMU CTaTUCTMKAMMU.

3.327 [MapameTp BblpOXAEHUS.

3.328 TemnepaTtypa BblpOXOEeHUS.

3.329 XvMmudecknmn noteHuman. SHeprus Pepmu.

3.330 BblpoXXaeHHbIN 9NeKTPOHHbIN dhepMU-ra3 B MeTannax.

3.331 PacnpegeneHne nnOTHOCTM COCTOSIHUIM SNEKTPOHOB NPOBOAMMOCTU B MeTansne no
3HEepruam.

3.332 [MoHATWE O KBAHTOBOW TEOPUM SNEKTPONPOBOAHOCTM METArNOB.

3.333 CBepxnpoBoaUMOCTb.




3.334

[MoHATNE O 30HHOWN TEOPUM TBEPAbIX TES.

3.335 MprynHbl 06pa3oBaHMSA SHEPreTUYECKUX 30H.

3.336 PacnpegeneHue anekTpoHOB N0 SHEPreTUYEeCKMM 30HaM.

3.337 30Ha NpoBOAMMOCTU, BarleHTHas 30Ha. 3anpeLeHHasi 30Ha.

3.338 MeTannbl, NONyNnPoOBOAHVKM U ANINEKTPUKM C NO3ULIMN 30HHOW TEOPUM.

3.339 OneKTponpPOBOAHOCTb NOJTYNPOBOAHMKOB.

3.340 Co6CTBEHHBIE NONYNPOBOAHMKMN.

3.341 3aBUCUMOCTb YAENbHON 3NIEKTPONPOBOAHOCTN COBCTBEHHbIX MOMYNPOBOAHUKOB OT
TemMnepaTypbl.

3342 3aBMCMMOCTb NONOXEHWS YpoBHSA PepmMu B NOMyNpPOBOAHMKAX OT TeMmnepaTypbl 1
BEPOSATHOCTb Nepexoaa 3MeKTpoHa B 30HY NPOBOANMOCTH.

3.343 [OHOpHbIE 1 aKUuenTopHbIE NPUMECH B NOMYNPOBOAHUKAX.

3.344 [MpuMecHbIe 3HepreTn4eckne YpoBHMU.

3.345 [MpumecHas NpOBOAMMOCTb MNOSYNPOBOOHMKOB.

3.346 [MonynpoBOgHUKM N-TUNa 1 p-Tuna.

3.347 ONEKTPOHHO-AbIPOYHBIN Nepexod (p-n — nepexon).

3.348 O6pa3oBaHne 3anuparoLero crosi.

3.349 BonbT-amnepHas xapakrepucTnka nonynpoBO4HUKOBOro Anoaa.

3.350 lMnaHeTapHasa Mogenb CTPOEHMs aToma.

3.351 3apsg, macca v pasmepbl saep.

3.352 MaccoBoe uncno. 3apsgoBoe 4Yncno.

3.353 MomeHT nmnynbca sapa U ero MarHUTHbIA MOMEHT.

3.354 AnepHbIn MarHeToH.

3.355 ApoepHoe rmpomarHMTHoOe OTHOLLEHNME.

3.356 Cocras sgpa.

3.357 XapaKTepuCTUKN HYKITOHOB.

3.358 CsoncTtea 1 npmpoga saepHbIX CuI.

3.359 OHeprus cBA3mM sapa.

3.360 YaenoHas aHeprus cBA3u s4pa.

3.361 Hedekt maccbl 1 3Heprum sgpa.

3.362 "paduk 3aBUCMMOCTM yOEeNbHOM 3HEPIMM CBA3M OT MAacCOBOIroO YMcna 1 creacTBme U3 Hero.

3.363 [MoHsATME O KPUTEPUM YCTONYMBOCTM aTOMHbBIX S4ep.

3.364 PaanoaktuBHOCTb.

3.365 EcTtecTBeHHas pagmMoakTUBHOCTb.

3.366 WckyccTBeHHas pagmMoakTUBHOCTb.

3.367 3aKOHOMEPHOCTU U XapaKTEePUCTUKM O - pagnoakTMBHOCTMU.

3.368 3aKOHOMEPHOCTU U XapaKTepUCTUKM B - pagnoakTMBHOCTMU.

3.369 3aKOHOMEPHOCTU U XapakTepPUCTUKM B. - pagnoakTUBHOCTU.

3.370 3aKOHOMEPHOCTU U XapakTEePUCTUKM B+ - pagmnoakTBHOCTMU.

3.371 3aKOHOMEPHOCTU U XapaKTEPUCTUKN CMOHTAHHOIO AENEeHUs.

3.372 3aKOHOMEPHOCTU U XapaKTEPUCTUKM Y - U3MYYEHMS.

3.373 3aKOH pagnoakTMBHOIO pacnaga.

3.374 MocTosiHHaga pacnaga. Nepuog nonypacnaga.

3.375 AKTUBHOCTb PagnoaKTMBHOIO BELLECTBA.

3.376 CpefHss NpogomKUTENbHOCTD XXMU3HU pagnoakTMBHOIO M3oTona.

3.377 MowHOCTb 003kl n3ny4eHns. EguHuua nsmepenms.

3.378 OKCNo3nuUMOoHHasa go3a nanyvenus. EguHmua nsamepexus.

3.379 MOLLHOCTb 9KCMO3ULMOHHOW A03bl. EgMHMLA nsmepeHms.

3.380 Bronornyecknii akBMBaneHT peHTreHa. EguHmua namepeHums.

3.381 ApoepHble peakuumn 1 3aKkOHbl COXPaHEHWS.

3.382 McKycCTBEHHbIE pagnoaKTMBHBIE M30TOMbI U UX MCMOMb30BaHUE B HAYKE U TEXHUKE.

3.383 Peakuns geneHus Tsxénbix sgep. E€ aHepreTuyecknn addekT.

3.384 LlenHas peakumsa genexus.

3.385 Peakuns TepmosagepHOro cnuHTesa u eé aHepreTmyeckmin adgekT.

3.386 YcnoBus NpoTeKkaHnsi TEpMOsAEePHON peakumm.

3.387 [Mpobnembl OCyLLECTBNEHMSA TEPMOSAEPHOrO CMHTE3A.

3.388 CocTosiHME 1M NepcneKkTUBbl SAEPHON SHEPTETUKN.

3.389 OnemeHTapHble YacTuubl.

3.390 Knaccundmkaumnsa aneMmeHTapHbIX YacTul.

3.391 YacTtuubl U aHTMYacTMUbI.




3.392 BaanmonpeBpalleHnsa aneMeHTapHbIX YacTuL.

3393 YeTblpe TMNa pyHOaMeHTanbHbIX B3anmMogencTsunin (CUrbHoe, anekTpomarHMTHoe, criaboe,
' rpaBUTaLMOHHOE).

3.394 [MoHsATME O COBpeMEHHbIX Npobnemax u3nkn aremMeHTapHbIX YacTumL.

3.2 Kenc-3apaHus K 3a4eTy, 3K3aMeHy
OrIK-1- CnocobeH npumeHssimb coomeemcemeyouwull husuko-mamemamuyeckull annapam, Memodbl aHanusa
U MOOenIupoBaHUS, Meopemu4ecko20 U 3KCepuMeHmarsbHo20 Uccriedo8aHus rnpu peweHuU npogheccuoHars-
HbiIX 3a0ay

Ne Kenc-3apaHus
3apaHust
Teno GpoLueHo nog yrnom o = 30° K FOpU30HTY CO CKOPOCTLHO vo = 30 m/c.
KakoBbl 6yayT HOpManbHOE a, U TaHreHUuManbHoe a. YCKOpPeHWs Tena vyepes BpemMs
t = 1 c nocne Havyana ABWXeHNS?
1 1.9,6
’ 2.19
3.9,8
4.21
OtBeT: 112
Mpwu ropnsoHTanbHOM noneTe co CKOpPOCTbio v = 250 M/c cHapsag macco m = 8 kr
pasopBancs Ha ABe 4YacTu. bonblias YacTb Maccor my = 6 Kr nony4una CKopocTb
2. u1 = 400 c e HanpasneHuu nonema cHapsida. Onpedenums MOAy/b U HarnpasieHue
cKkopocmu Uz MeHblwel Yacmu cHapsida. Omeem ebipa3ume 8 Mic.
Oteert: 200
CHapsg, neteswwuni co ckopocTtbio v = 400 m/c, B BEpPXHEN YacTK TpaekTopun paso-
pBancs Ha ABa ockonka. MeHbLMIn 0CKONOK, Macca kotoporo coctaBnseT 40% oT
3. Maccbl cHapsiaa, noneTten B NPOTUBOMOIOXHOM HanpaBfieHNN CO CKOPOCTbIO U1 =
150 m/c. OnpegenuTb CKOPOCTb U, Bornbluero ockonka.Omeem ebipasume 8 Mic.
OrtBerT: 7,67
MpyxunHa xecTkocTbio k = 500 H/m cxaTa cunon F = 100 H. Onpegenutb paboty A
4 BHELLHEWN CUMbl, AOMOSTHUTENBHO CXXMMAIOLLLEN NPYXUMHY elle Ha Al = 2 cm. OTBeT
’ Bblpa3nTb B AXKOYNsX.
OtBeTt: 2,1 X
Onpegenutb nepuoa T konebaHMn MaTeMaTUYECKOro MasTHUKA, eCnn ero Moaynb
5 MakcumManbHoro nepemelleHmnsa Ar = 18 cm n makcumaribHasi CKOPOCTb Vimax = 16
' cmM/c. OTBET BbIpa3nTb B CEKYHAAX.
OtBeT: 7
B BeplumMHax npaBunbHOro TpeyronbHuka co ctopoHamm a = 10 cMm HaxogAaTcs 3a-
paabl Qi = 10 mkKn, Q2= 20 MkKn n Qs = 30 mMkKn. Onpenenuts cuny £, nencray-
6. towien Ha 3apsig Q1 Cco CTOpOHbI ABYX ApYrux 3apsgoB. OTBET Bblpa3nTb B HbIOTO-
Hax.
OtBerT: 360
[iBa noHa pasHbIX Macc C 0 ANHAKOBbIMM 3apsaamMn BNeTenu B OAHOPOAHOE MarHUT-
HOe Mnone u ctanu ABUraTbCsl Mo OKPYXHOCTAM pagmycamm R1 =3 cmmn R, = 1,73
7. cMm. OnpefenvTb OTHOLLEHME MacC MOHOB, ECIIN OHM MPOLLSN OAMHAKOBYHO YCKO-
PAOLLYHO Pa3HOCTb NOTEHLUarnoB.
OtBeT: 3
MNpamon npoBoasaLLMA CTEpPXKEeHb AnnHon | = 40 cMm HaxoauTcsa B OAHOPOAHOM
mMarHuTHom none (B=0,1 Tn). KoHubl CTEPXXHA 3aMKHYTbI TMOKMM NPOBOAOM, HaXo0-
adwmmcs BHe nons. Conpotuenenune Been uenm R =0,5 Om. Kakast mowHocTb P
8. noTpebyeTcs ANs paBHOMEPHOrO NepeMeLLEHNSI CTEPXKHA NePNEeHANKYNAPHO JTINHK-
AM MarHMTHOM MHAYKLMKN CO ckopocTblo v = 10 m/c? OTBeT Bblpa3nTb B BT.
OteerT: 0,32
9. Myyok cBeTa nocrnegoBaTenbHO NPOXOAUT Yepes ABa HUKOIS, NAIOCKOCTM NponycKa-
HMS1 KOTOPbIX 06pa3yoT Mexay cobon yron ¢ = 40°. MNpuHMMas, YTO KO3IMPULIMEHT
nornoLweHna k kaxaoro HuKkons paseH 0,15, HanTK, BO CKOMbKO pa3 Ny4oK CBETA,




BbIXOOALLMIA M3 BTOPOrO HMKOIS, ocnabneH no CpaBHEHUIO C MyYKOM, NagatoLmMm Ha
nepBbI HUKOSb. ..
OtBerT: 4,7

CpeaHasa sHepreTudeckasi CBETUMOCTb R. noBepxHOCTU 3emnu pasHa 0,54 [x/
(CMZJ‘MMH). KakoBa gosmkHa ObiTb TemnepaTypa T noBepxHOCTU 3emnun, ecnu

10. | YCNOBHO cuuTaTb, YTO OHA U3NY4YaET Kak cepoe Teno ¢ KO3 PULIMEHTOM YEPHOTHI
ar = 0,257

OtBeT: 282 K

KakoBa gosmkHa 6biTb ANMHA BOSTHbI y-U3MyYeHUS, NagatoLlero Ha NnaTuHOBYIO Nna-
CTUHY, YTOObI MakcumaribHasi CKOPOCTb (POTOINEKTPOHOB BbiNa Vmax =3 Mm/c? OT-

1. BET BbIpa3nTb B HM.

OTBeT: 40

HeB030y>XaeHHbIN aTOM BO4OPOAA MOrMoLaeT KBaHT U3Ny4YeHUs ¢ ANUHOWN BOSHbI A
12 = 102,6 HM. Bblumcnutb, nonb3ysck Teopuern bopa, paguyc r anekKTpoHHOW opbuTbl

BO30YyxaeHHoro atoma Bogopoaa. OTBET Bblpa3uTb B aHICTpeMax.
OtBerT: 4,76

3.3 3awmTta nabopatopHomn paboTbl
Ol1K-1 CriocobeH npumeHamb coomeemcmeyowuli ¢husuko-Mamemamuyeckud anrnapam, Memodb! aHanu3a u
MOOesIupo8aHUsi, MeopemuyYecKo20 U IKCrepuMeHmarbHOo20 Uuccriedo8aHus rnpu peweHuU rnpogeccuoHarib-
HbIx 3aday

Ne TekcT Bonpoca k nabopatopHon paboTte
3ajaHus

1.| Yemy paBHseTCS NAOTHOCTb p BOASHOMO napa, Haxogswerocs nog AaBreHnem p =
2,5 klMa n nmetowero Temnepatypy T = 250 K. OTBeT BbIpasnTb B Kunorpammax Ha
METpP KyOun4eckumi.

OTBeT: 16,8

2.| Yemy paBHseTCS CyMMapHasa KMHETMYecKas SHeprus nocTynaTenbHOro ABMKEHUS
BCEX MOJieKyn rasa, Haxogswerocs B cocyge BMeCTUMOCTbLIO noa gaBreHuem
p =540 klMa. OTBET BbIpa3nTb B KUITOLXKOYIISIX.
OTBeT: 2,43

3.| B cocyne BmecTnmocTbio V = 40 n HaxXoaMUTCA KACNOPOoA npu Temnepartype
T=300K. Korga 4acTb rasa nspacxogoBanu, AaeneHune B 6annioHe NoHM3UIoch Ha
Ap = 100 klMa. Onpegennte Maccy m nspacxogosaHHOro kucnopoga. lNpouecc
cumTaTb nsotepmmdeckum. OTBET BbIpa3nTb B rpaMmmax.

OTtBerT: 51

4.| OgHopoaHbIN cTepxeHb anmHon /= 1,0 M 1 maccon M = 0,7 Kr noaBeLLEH Ha
rOpU3oHTasNbHOM OCU, NPOXOASILLEN Yepes ero BEPXHU KoHeL,. B Touky, oTCToALw Y10
OT ocu Ha 2/3 |, abcontoTHO ynpyro yaapsaeT nyns maccorm m = 5 r, netawas
nepneHauKynapHO CTEPXKHIO U ero ocu. [locne yaapa ctep)eHb OTKNOHWICA Ha
yron o = 60°. OnpeaennTb ckopocTb Nynu. OTBET BbIPa3nTb B M/C

OTtBeT: 135

5.| Onpenennte MOMEHT cunbl M, KOToOpbIN HEOBXOAMMO NPUNOXKUTL K BNOKY,
BpaLlaloLLeMycs ¢ Yactoton n = 12 ¢, yTobbl OH OCTaHOBUICS B TeYEHUe
BpemeHu At = 8 c. lnametp 6noka D = 30 cm. Maccy 6noka m = 6 Kr cymTaTb
paBHOMEpPHO pacnpeaeneHHon no o6oay. OTBeT BbipasnTb B H*M.

OTBeT: 1,27

6.| dvnonb ¢ anekTpnyeckum momeHTom p = 100 nKna®m cBo60aHO yCTaHOBUSICA B
aNeKkTpn4eckomM none HanpsxeHHocTbo E = 200 kB/m. Onpegenutb paboTty
BHELLUHMX CUJ1, KOTOPYO HEO6XO04MMO COBEPLUMTL ANA NOBOPOTA AUMNONA HA Yron o
= 180°. OTBeT BbIPa3nTb B MKX.

OtBeT: 40

7.| WnHbl reHepaTopa anuHon | = 4 M HaxoasaTCcsa Ha PacCTOAHNK d =10 cm gpyr
OT Apyra. Hantm cuny B3aMMHOro oTTankMBaHus LWWH NPy KOPOTKOM 3aMblKaHUW,
€Cnn ToK I KOPOTKOro 3amblkaHust paBeH 5 KA. OTBET Bbipa3nTb B HbHOTOHAX.
OrtBeT: 20




8.| OnpenennTe MarHMTHbIN NOTOK ®, MPOHM3bLIBAKOLLNA CONEHOM, eCrn ero AnuHa
paBeH / = 50 CM 1 MarHUTHbIA MOMEHT pr, = 0,4 Ax®M2. OTBeT BblpasuTb B MKBO
OtBerT: 1

9.| ConeHoug ceveHnem S = 10 cm? coaepxmuT N = 10° BUTKOB. cepaieyHuka (13
HemarHuTHoro matepuana). lNpu cune Toka | = 5 A marduTHas nHaykumsi B nons
BHYTpU coneHonga pasHa 0,05 Tn. Onpegenntb MHOYKTMBHOCTL L coneHonaa.
OTBeT BblpasnTb B TH.

OTBerT: 0,01

10. Mexay AByMs nriockonapannensHbIMU nnacTuHammn Ha pacctosaHum L = 10 cm ot
rpaHuLbl X CONPUKOCHOBEHUS HaxoauTcsa npoBorioka gnameTpom d = 0,01 Mm,
obpasysa BO34yLHbIM KNKUH. nacTuHbl ocBeLwanTcs HopManbHO NagaloLwmnm
MOHOXpomaTu4eckum ceeTom (A = 0,6 mkm). OnpegenuTb WNPUHY b
NHTepepeHLMOHHBIX NOoc, Habngaemblx B oTpaxkeHHoOM ceeTe. OTBeT
BbIPa3nTb B MM.

OtBeT: 3

11. PaccTtosiHue mexay wrpmuxamu audpakumoHHon pewetkn d = 4 MkM. Ha pelueTky
nagaeT HoOpMarnbHO CBET C AfIMHOM BosHbIl A = 0,58 MkM. Makcumym Kakoro
HanbornbLuero nopsaka gaeT aTa peweTka?

OTBeT: 6

12.Yron o Mexay nnockoCcTAMM NponyckaHus nonsponaos paseH 50°. ECTECTBEHHbI
CBET, NPOX0Ad Yepes Takyk cuctemy, ocnabnsietca B n = 8 paas. lNpeHebperas
noTepsamMun CBETa NPU OTPaKeHUK, onpenennTb KOaMUUNEHT NOrnoLeHns k
cBeTa B nondpovaax.

OTBerT: 0,22

13. PeHTreHoBckoe nany4denne (A = 1 HM) paccemBaeTcsl aNEKTPOHAMU, KOTopble
MOXHO CYMUTaTb NpakTuyeckn ceoboaHbIMU. OnpeaennTb MakCUMarbHY OSMHY
BOJIHbI Amax PEHTIEHOBCKOIO U3Ny4yeHuns B paccestHHOM nyyvke. OTBET OKpyrnnTb 40
LLenoro v BblpasuTb B HM.

OtBerT: 1

14.B oaHO3apsiAHOM MOHE NUTUSA 3NEKTPOH NepeLlen ¢ YeTBePTOro SHEPreTU4ecKoro
YPOBHS Ha BTOpon. OnpeaenuTb AMVHY BOSHbI A U3MNYyYeHUs, NUCMYLLEHHOro NOHOM.
OTBeT BbIpa3nTb B HM.

OTBeT: 54

15. cnonb3ys COOTHOLLEHNE HeONPeAEeNeHHOCTEN, OLEHUTL LWNPUHY | OOHOMEPHOIO
NOTEHUMANbHOTO SLLMKA, B KOTOPOM MUHMUMAarbHas SHeprus anekTpoHa Emi, = 10
9B. OTBeT Bblpa3nTb B aHrcTpemax.

OTBeT: 1,23

3.4 JomawHee 3adaHue

Ol1K-1- CnocobeH NpMMeHATb COOTBETCTBYIOLWNIA DM3NKO-MaTeEMaATUYECKMIA annapaT, MeToAbl aHanumaa u
MOOENMPOBaHMWs, TEOPETUYECKOTO M IKCNEPUMEHTaNbHOIro NCCIegOBaHUS Npy peLleHnn NpodeccMoHanbHbIX
3agav

Ne TeKCT BONpPOCOB ANs NpakTUYECKUX 3aHATUN
3agaHus

V3 opyams, He uMetoLLEero NpoTUBOOTKATHOrO YCTPONCTBA, NPou3Boauiach
cTpenbba B ropu3oHTanbHOM HanpaeneHuu. Korga opyaune 6bino HENOABMXKHO
3aKpensieHo, CHapsiA BbINIETEN CO CKOPOCThLIO V4 = 600 m/c, a Korga opyauio ganm

1 BO3MOXXHOCTb CBOOOAHO OTKaTbIBaTbCA Ha3an, CHapsa BblfieTeN Co CKOPOCTbIO V, =
580 m/c. C kakomn CKOpPOCTbIO OTKaTUIIOCh Npu 3ToM opyane? OTBET BblpacuThb B
m/c.
OtBeT: 41

2 CTepxeHb BpalllaeTcsi BOKPYr OCu, NPOXoAsLLEN Yepes ero cepeanHy, CornacHo

ypaBHeHuo @ = At + B’ , rae A = 2 pag/c, B = 0,2 pap/c®. Onpeaenutb
BpaLjaroLwmn MOMeHT M, 0enCTBYHOLWMA Ha CTEPXKEHb Yepes BpeMs t = 2 ¢ nocne




Havana BpaLleHus, eCnn MOMEHT nHepumn ctepxkHsa J = 0,048 kra M2 OTBeT
BblpasnTb B H*Mm.
OtBerT: 0,12

C noBepxHocTK 3emnM BEpTUKANbHO BBEPX MyLLIEHA pakeTa CO CKOPOCTbO vV =5
Km/c. Ha kakyto BbICOTY OHa nogHumeTtca? OTBeT BbIpasuTb B KM.
OTtBeT: 1600

Ha ckambe YKyKOBCKOro CTOMT YenoBeK 1 AepPXUT B pyKe 3a OCb BerocmnegHoe
Koneco, BpallatoLLeecs BOKPYr CBOEW OCM C YITTIOBOW CKOPOCTbIO 1 = 25 paal/c.
Ocb Koneca pacnonoXxeHa BepTMKanbHO U COBMagaeT C OCbio CkaMby XKyKOBCKOTO.
C kakow CKOpPOCTbIO m2 CTaHEeT BpaLlaTbCs CKaMbsi, €CNM MOBEPHYTb KONECO BOKPYT
ropu3oHTanbHOM ocu Ha yron o = 90°? MoMeHT MHepLMKn YenoBeka 1 ckambi J
paBeH 2,5 kra M2, MOMEHT uHepLmm koneca  Jo = 0,5 kra*m2

OtBeTt: 5 ¢

N3 6eckoHeYHOCTM Ha NOBEPXHOCTb 3emMnun nagaet meteoput maccon  m = 30 Kr.
Onpegenutb paboty A, KoTopasd npu 3Tom OyaeT coBepLleHa cunamm
rpaBuTaUMOHHOro nNons 3eMnu. YckopeHne cBo60AHOro NnageHus g y NoBepxXHOCTU
3emnun n ee paguyc R cuntatb nssectHbimn. OTBET Bbipa3uTb B I'X.

OtBeT: 1,9

OnpegenuTb cpegHioo AnuHy csobogHoro npobera (/) Monekynel asoTa B cocyae
BMecTumocTbo V = 5 n. Macca raza m = 0,5 r. OTBeT BbIpa3nTb B MKM.
OtBerT: 1,16

OnpegenuTb KONMMYECTBO TEMNOThI Q, KOTOPOE HA4Oo COOBLNTL Kucnopoay
obbemom V =50 n npn ero M30XOopHOM HarpeBaHuUn, YTOOLI faBneHue rasa
noebicunock Ha Ap = 0,5 Mna. OTBeT BbIpa3nTb B K[X.

OtBerT: 62,5

MbinnHka maccor m = 200 mkr, Hecylwasi Ha cebe 3apsg Q = 40 HKn, BneTena B
3reKTpmnYecKoe nore B HanpaeneHnn CUMNOBbLIX MMHUIA. [locne NpoxoXxaeHus
pasHocTu noteHumanos U = 200 B nbinuHka nmena ckopoctb v = 10 m/c.
OnpegenuTb CKOPOCTb Vo MbINIMHKW OO TOro, Kak oHa Brnetena B none. OTBeT
Bblpa3snTb B M/C.

OtBeT: 4,5

10

MbinnHka macco m = 5 Hr, Hecywasi Ha cebe N = 10 anekTpoHOB, NpoLusa B
BaKyyMe yCKOpsloLLyto pa3HocTb noteHuyunanos U = 1 MB. Kakosa kuHeTu4yeckas
aHeprua T nbinmHkn? Kakyto ckopocTb v npuobpena nbinuHka? OTBET BbIpa3uTb B
m/c.

OTBerT: 0,8

11

B ckpelyeHHble nog NnpsiMbiM YrioM ogHopoAHble marHuTtHoe (H =1 MA/M) un
anektpuyeckoe (E = 50 kB/m) nons Bneten noH. Npwu kakon CKOPOCTU v MoHa (Mo
MOZYIO U HanpasrieHnio) OH ByAeT ABUraTbCsA B CKPELLEHHbIX NOMNAX
npamonuHenHo? OTBET BbIpas3nTb B KM/C.

OTBeT: 40

13

ConeHoug cogepxut N =800 BuTtkoB. CeyeHune cepaeyHuka (M3 HeMarHUTHOro
maTtepuana) S = 10 cm?. Mo 06MOTKe TeyeT TOK, CO3[aloLLMIA Nomne ¢ MHAyKumen B =
8 mTn. Onpegenutb cpegHee 3HadyeHne JC <Es> camomHAayKuum, Kotopas
BO3HUMKAET Ha 3aXkumax coreHounaa, ecnu curna Toka yMeHbLUaeTCsl NPakTU4eCcKn 4O
Hyns 3a BpeMms At = 0,8 mc. OTBeT BblpasnThb B B.

OtBerT: 8

14

VICTOYHMK TOKa 3aMKHYIM Ha KaTyLLKy conpoTtmBrieHnem R = 20 Om. Yepes Bpems t
= 0,1 ¢ cuna Toka B KaTywke gocturna 0,95 npegensHoro 3HavyeHus. OnpegenuTb
WHOYKTUMBHOCTb L KaTyLuKu.

OtBerT: 0,67

15

Mexxay CTEeKNAHHOW NNAacTMHKON U nexallen Ha Hen NIOCKOBbINYKITOM NNMH30M
HaxXOAMTCH XNOKOCTb. HanTn nokasaTtenb NpenoMieHns XngKkocTtu, ecnu paguyc rs
TPEeTbEero TEMHOro Konbua HeloToHa npu HabnoaeHnn B OTpaXXeHHOM CBeTe C
AnuHon BonHbl A =0,6 MkM paBeH 0,82 mMm. Pagnyc kpuBuaHbl NMuH3el R = 0,5 M.




OTBeT: 1,3

16

PacctosaHune L oT wenen oo akpaHa B onbiTe KOHra pasHo 1 M. Onpegenutb
paccTosHMe MexXay LWenamu, ecnun Ha oTpeske anuHon / = 1 cm yknageisaetca N =
10 TeMHbIX nHTepepeHLNOHHbIX nonoc. AnuHa BonHel A = 0,7 mkm. OTBeT
Bblpa3snTb B HM.

OtBerT: 89

17

lMnockoBbiNyknasa CTeKNsAHHas NnH3a ¢ f= 1 M NEXUT BbINyKNON CTOPOHOM Ha
CTEKNSAHHOM nnacTuHke. Pagnyc natoro TeMHoro konbua HeloTOHa B OTpaXeHHOM
csete r5 = 1,1 mm. OnpegennTb ANWHY CBETOBOW BOMHbLI A. Omeem @bipasumu 8
HM.

OtBerT: 484

18

Mpn npoxoxxaeHnn ceeTa Yepes Tpyoky anvHon |1 = 20 cm, cogeprkallyto pacTBop
caxapa KoHueHTpaunen C, = 10%, NIOCKOCTb NONsipM3aL MM cBeTa NoBepHynach Ha
yron ¢+ = 13,3% B apyrom pacteope caxapa, Hanutom B Tpyoky AnuHoii |, = 15 cm,
MIOCKOCTb Nonsipusaummn NoBepHynack Ha yron ¢, = 5,2°. Onpenenutb
KoHUeHTpauumto C, BToporo pacteopa. OTBeT BblpasuTb B %.

OtBerT: 5,2

19

BbluncnnTb UCTUHHYIO TemnepaTtypy T BoNbpaMoBON packaneHHOM NEHTbl, ecriv
pagvaLMOoHHbIN NTMPOMETP NokasbiBaeT TeMnepaTtypy Tpan = 2,5 KK. [puHATL, YTO
nornowaTenbHasa cnocobHOCTb ANs BoNbdpama He 3aBUCUT OT YacToThbl
nany4yeHus u pasHa a = 0,35.

OtBeT: 3250

20

Ha ckonbko n3aMeHmnnacb KMHETUYECKasi SHEPrNA ANEKTPOHA B aToOMe BOgopoaa npu
N3ny4eHun aToMoOM (POTOHa C ANNHON BOMHbI A = 435 Hm. OTBeT Bbipa3nThb B 3B
OtBerT: 2,85

3.6 Tecmbi (mecmosbie 3adaHusi K 3a4emy)

OrIK-1- CnocobeH npumeHssimb coomeemcemeyouwull husuko-mamemamuyeckul annapam, Memodsbl aHanusa
U MOoOesnIupoBaHUS, Meopemu4ecko20 U 3KCepuMeHmarsbHo20 Uccriedo8aHus rnpu peweHuU npogeccuoHars-
HbIX 3a0ay

Ne 3apa-
HUS

TecTtoBoe 3agaHue ¢ BapnaHTamMmun OTBETOB U NpaBUJibHbIMKU OTBETaMU

[1Ba KaMHs 0VMHAKOBOI MacChl BPOLLEHbI M3 0aHOM ToukK. MepBbin GpolueH noa yrnom ¢=30° k ropu-
30HTY C HavanbHoM ckopocTbio V=20 m/c. BTopoii 6GpoLueH BepTMKarnbHO BBEPX C HAYarnbHOW CKOPO-
ctbto 10 m/c. Bpemsi npebbiBaHusi B BO3AyXe NEPBOro KaMHS:

a)paBHO BpeMeHM npebbiBaHUA B BO3gyxe BTOPOro KaMHs

6)6onbLue BpemeHy NpebbiBaHUS B BO34yXe BTOPOro KaMHs

B) MeHbLLE BpeMeHn NpebbiBaHUSA B BO3QyXe BTOPOro KaMHs

) COOTHOLLUEHNE BPEMEH OMNpeaenseTcs NonoxXeHNneM HavanbHOM TOYKM BpocaHns KaMHewn

[) COOTHOLLEHME BPEMEH ONnpefensieTcs BENNYMHON MaCcChl KAMHEN, Aaxe, eCru MacChbl OAMHAKOBbI

M3BecTeH xapaktep ABMXEHNSA Tena B HEKOTOPOW MHepumanbHOM cucteme otcyeTa. MIHepuuansHon
aBnseTca nobas gpyras cuctema oTcyeTa, B KOTOPOW y Tena ...

a) Takas xe TpaekTopusi

6) Takas e CKOpoCTb

B) TaKoe e ycKopeHue

r) Takas xe KoopguHara

CucTtema oTcyeTa nHepLuuansHa, ecrnv B Hel Teno ...

a) He MOXeT UMEeTb YCKOpPEHUS

6) MeeT yckopeHWe TONbKO BCMeACTBME YCKOPEHHOTO ABUKEHMS CUCTEMbI

B) MMeeT YyCKOpeHue TONbKO BCreACcTBUE HECKOMNEHCMPOBAHHOIO BO3AEUCTBUS Ha Hero
apyrux Ten

r) UMeeT ycKopeHue BCreacTBUE KaK YCKOPEHHOTO ABMXEHUS CUCTEMBI, Tak U HECKOMMEHCUPOBAHHOIO
BO3ENCTBUS HA HEro Apyrux Ten

N3mepsieTcs AnvHa ABMXYLLErocst METPOBOrO CTEPXKHS C TOYHOCTbIO 0 0,5 MkM. Ecnin cTepkeHb
OBUXeTCA nepneHanKynapHo CBOEN anuvHe, To ee USMeHeHne MOXHO 3aMeTUTb NMPU CKOPOCTHU ...
a) 3:107 (m/c)

6) 3-10° (m/c)




B) 3-10° (m/c)
r) HM NPU KaKowm

MpeameT aBmxkeTcst co ckopocTbto 0.6 ¢ (¢ — CKOpOCTh CBeTa B Bakyyme). Torga ero anuHa ...
a) ymeHbluaetcs Ha 10 %

6) ysenuumsaetcsa Ha 10 %

B) yMeHbLuaeTcA Ha 20 %

r) ysenmumaetcs Ha 20 %

Ha guanekTpuyeckoe 3epkarno nog yrrnom bproctepa nagaet nyy ecTeCTBEHHOro cBeTa. [1nsi oTpakeH-
HOro 1 MPENOMIIEHHOTO fyya CrpaBeAsnvBbl YTBEPXKAEHUS ...
a) OTpaXKeHHbIN fy4 NONSPU30BaH YacTUYHO

6) NPenoMseHHbI fyd NONHOCTLIO MNONSPU30BaH

B) OTpaXXeHHbIN Ny4 NOSIHOCTbIO NONAPU30BaH

r) oba nyya He NONsipM30BaHbI

[(MaBHOE KBAHTOBOE YMCMO N onpefenser ...

a) COBCTBEHHbI MEXAaHUYECKNA MOMEHT 3I1IEKTPOHAa B aToMe

6) npoekunio opbnUTanbHOro MOMEHTa MMMyIbCa 3MEKTPOHa Ha 3aaHHOE HanpaeneHne
B) 3HEpPruo CTauMoOHaPHOro COCTOSAHUSA 3fIeKTPOHA B aToMe

r) opGuTanbHbIN MEXaHUYECKUA MOMEHT 3MIEKTPOHA B aTOMe

3aKkoH coxpaHeHMs MOMeHTa MMMyfbca HaknagbiBaeT OrpaHUYEeHNss Ha BO3MOXHbIE Nepexoabl arek-
TpOHa B aTOMe C OAHOro YPOBHSA Ha Apyrou (npasuno otbopa). B aHepreTuyeckomM cnektpe atoma
Bogopoaa (pvc.) 3anpeweHHbIM NEPEXOAOM ABMSETCS. ..

a)3s—2p

6) 3s —2s

B)4s —3p

r)3d —2s

MarHMTHOe KBaHTOBOE YMCIIO m onpepensiet

a) opbuTanbHbIi MEXaHUYECKUIA MOMEHT 3f1EKTPOHA B aToMe

6) SHepruo CTauMoHapHOrO COCTOSIHWUA 3NEKTPOHA B aToMe

B) NPOEKLMI0 OpOGUTanbHOro MOMeHTa MMNybca 3NeKTPOHa Ha 3afaHHOe HanpaBreHue
r) COGCTBEHHbBIN MEXAHUYECKMIN MOMEHT 3JIEKTPOHA B aTOME

10

Ecnn yactuupbl MMetoT 0AMHaKOBYO AJTMHY BOJHbI Ae Bponns, To Hanbonbluen ckopocThio obnagaet

a) NO3MTPOH

6) < -yactuua
B) NPOTOH

r) HEMTPOH

11

Mpu < -pacnage sHaueHWe 3aps0BOrO Yncna Z MEHSIeTcs ...
a) Ha Tpu

0) Ha yeTbipe

B) Ha ABa

r) He MeHseTcs

4. MeToamnyeckue matepuansl, onpeaensowme npoueaypbl oLeHUBaHUA 3HAHUNA,
YMEHUMN, HAaBbLIKOB U (UNK) ONbITa AEATENbLHOCTH,
XapaKTepusyroLwmnx 3Tanbl popMmMpoBaHUA KOMMNETEHLIMA

INa OUEHKM 3HAHWIA, YMEHWIA, HAaBLIKOB CTYAEHTOB MO ANcUMNIMHe «®PuUsamnka» npumeHsieTcst 6anbHo-

peVITVIHFOBaFI CnctemMa OueHKu CTyaeHTa.

4.1. PenTnHroBasi cuctema oL EHKU OCyLlecCTBAETCA B T€4EeHMNEe BCero cemecTpa npu npoeegeHmn

ayanTopHbIX 3aHATUI, nokasatenem POC aBnsaeTcsa TEKyLLMIA ONpoc B BUAe oT4yeTa no nabdopatopHon paboTe,
caaun
«3a4YTEHO»-«HEe3a4TeHO»( B PENTUHIe 3a KOJIITOKBMYM 3a4TEHO - 5, He3audTeHo - 2). Ecnun no penTuHry cTyaeHT
Habpan 6onee 60 6annos, TO 3a4eT NO AUCLMNIIMHE BbICTABNAETCA aBTOMAaTUYECKHU,

KOnnokehymMa, BbiNoJfIHEHME OMallHero 3agaHusa, KonjiokBnymMm oLeHnBaeTCcAd no cucrteme

4.2. BanbHasa cucTema CnyXxuT gnga nonyyeHus sadeTa no gUMCUUNIINHE.
MakcumanbHoe 4ncno 6annos 3a cemecTp — 100.
MakcumanbHoe 4ncrno 6annoB no pesynbTaTam Tekylen padotel B cemectpe — 50.
MakcumanbHoe 4ncno 6annoB Ha 3a4yeTte — 50.
MuHumanbHoe ymcrno 6annos 3a Tekylyto paboTty B cemectpe — 30.




O6yuvatowmmce, HabpasLwm B cemectpe MeHee 30 6annoB mMoxeT 3apaboTtatb gonon-
HUTeNbHble Gannbl, oTpaboTaB COOTBETCTBYOWME pasferibl QUCUMMANHBL UKW BbINOMHMB
obasaTenbHble 3a4aHus, Ans TOro YToobl ObITh AOMYLLEHHBLIM K 3a4eTy.

Obyuyatowmics, HabpasLlwmi 3a TekyLwyto paboTty meHee 30 6annos, T.K. HE BbIMNOMHUN
BClO paboTy B cemecTpe No 06bEKTMBHLIM NpuimnHam (bonesHb, oduumansHoe ocsoboxae-
HWe W T.N.) 4ONYCKaeTCH K 9K3aMeHy, 04HaKo eMy AOMNOMHUTENbHO 3a4alTCs BONPOCH! Ha CO-
GecenoBaHumM No pasgenam, BbIHOCUMbIM Ha 9K3aMEH.

B cnyyae HeygoBneTBopuTeNbHOM caauu 3adeta obydarollemycs npefocraBnsieTcs
npaBo MOBTOPHOW CAayn B CPOK, YCTAHOBMEHHbLIA ANA NMKBUOALMN akageMUyeckon 3agon-
YXEHHOCTM NO UTOramMm COOTBETCTBYIOLLEN ceccun. [pn NOBTOPHOM caaye 3a4yeTa KOIMYecTBO
HabpaHHbIX CTygeHToM 6annoB Ha npeablayLemM 3Kk3amMeHe He yYUTbIBaeTCs.

3ayeT npoBOAUTCA B BUAE TECTOBOIro 3afaHUA U Kenc-3afaHuA.

MakcumanbHoe KonnyecTBo 3agaHui B ounete — 20.

MakcumanbHasa cymma 6annos — 50.

Mpn YacTn4HO NpaBUNbLHOM OTBETE CyMMa 6anoB aenutcs nononam.

[ns nonyyeHns oueHKN «3a4TeHo» cyMmapHas 6anbHO-penTuHroBasi OLeHKa rno
pesynbTatam paboTbl B CEMECTPE U Ha 3a4eTe, [OoJKHa ObITb He MeHee 60 6annos.



5. OnucaHue nokasarenen U KpUTEPUEeM OLleHMBAHUSA KOMMETEHUUM Ha PasfUyHbIX 3Tanax ux oopMmMpoBaHuUs, onucaHue
LUKan oueHUBaHUA ANA KaX[oro pesynbTaTta 06yuenus

Pe3ynbTatbl 06y4YeHns no
atanam ¢popmupoBaHus
KOMMEeTeHLUNn

lMpeameT oueHKN

(npoAyKT unu npouecc)

MokasaTenb oueHNBaHUA

Kputepum oueHMBaHuA
ccpopMnpoBaHHOCTHU
KOMMNeTeHLUu1n

LLlkana oueHnBaHuA

Akapgemunyeckas
oLeHKa

YpoBeHb
OCBOEHUA
KOMMNEeTeHUUn

O[l1K-1 Cnocob6eH NpUMeHATbL eCTECTBEHHOHay4YHbIe N OO eMHXEHEePHbIe 3HaHUA, MeToAbI
npoceccnoHanbLHON AeATENIbHOCTMU..

mMaTemMaTn4yeCckKkoro aHanusa u

mogenunpoBaHusa B

3HATDb: 3akoHbl HbloTOHaA
N 3aKOHbl COXPaHeHus,
NpUHUMMNbI CneumnansHon
TEeopnN OTHOCUTENBHOCTH
ONHLUTENHA, 9JIEMEHTbI
obuwen Teopumn
OTHOCUTESTbHOCTH,
5rEeMEHTbI

MEXaHWKN XXNOKOCTEN,
3aKOHbI TEPMOAMHAMUKN,
cTaTUCcTUYecKne
pacnpegeneHnsi, 3akoHbl
QNEKTpOCTaTuKN, npupoay
MarHMTHOro nonsa wu
noBefleHne BELLIECTB B
MarHWTHOM none,
3aKOHbI 3NEKTPOMarHMTHOM
MHAYKLMWN, BONTHOBbIE
npoLeccsl,
reoMeTPUYECKYIO 1
BOJIHOBYHO

ONTUKY, OCHOBbI
KBAHTOBOW MEXaHUKM,
CTpoeHune
MHOMO3IEKTPOHHbIX
@TOMOB, KBaHTOBYO
CTaTUCTUKY SNEKTPOHOB B
MeTannax u
nonynpoBoAHMKaXx,
CTpoeHue aapa,
Krnaccudgukaumo
AneMeHTapHbIX YacTuLl.

OcHoBHblE hU3NYECKME 3aKOHbI,

O6yuatowuincs nomnHo m

OcBoeHa (6aso-

CobecepnoBaHue (3a4eT) cuctemy egmHuy, CU. nocnenoBarternbHO packpbin 3a4TteHo Bbli, NOBbILLEH-
TEMY BONPOCOB HbIN)
ObyuaroLwmmncsa HenonHo n/mnm He oCBOeHa
HernocrenoBaTeNlbHO Packpbis He 3a4TeHOo (HegocTaToOYHbIN
TEMY BOMPOCOB
bonee 75% npaBunbHbIX OTBE- OTnunyHo OcBoeHa
TOB (NOBbILLEHHbIN)
TecT PesynbTat TecTMpoBaHus 60-75% npaBunbHbIX OTBETOB Xopoluo OcBoeHa
(NOBLILLEHHBIN)
50-60% npaBumnbHbLIX OTBETOB |Y/0BNETBOPUTESbH( OcBoeHa
(6a3oBbIi)
meHee 50% npaBunbHbIX He ocBoeHa
OTBETOB HeynosneTsBopuTenyHe4oOCTaTOYHbIV
HO

YMETb: pewaTtb TMNoBLIe

3awmTa no NPaKTU4ECKNM

OcBoeHa




BbISIBAM MPUYMHbI
CNYYMBLLEFOCS U HE NPEaoXKMIT
BapnaHTOB peLleHuns

3a4auu, CBA3aHHbIE C cnonb3oBaTb 3HaHWA OU3NYECKNX BaHATUSIM COOTBETCTBYET TEMe, 3a4TeHo (6a3oBbIN,
OCHOBHbIMW pasgenamm CobecepoBaHue (3awmTa 3aKOHOMEPHOCTEN ANS peleHns  3adaHue BbINOMHEHO NOBbILUEHHbIN)
dbunsmkn, NPaKkTUYECKNX 3aHATUN) KayeCTBEHHbIX 1 KONIMYECTBEHHbIX [MPaBUIbHO B NOMNHOM o6beme
ncnonb3oBaTtb (huanyeckne 3ajau. 3awmTa NpakTNYeCcKmX 3aHATU
3aKOHbI NPKU aHanuse u He COOTBETCTBYET TeMe n/mnu He OCBOEHO
peLueHnn npobnem 3agaHvie BbINOMHEHO He 3a4TeHo (HepocTaTOYHbBIN
npodeccrmoHanbHo HenpaBuIbHO U/unn He B
NeATenbHOCTU. nornHom obbeme
BINAOETb: metogammu 06yyaoLWnncst rpamoTHO
npoBegeHus dpunandeckux [Kernc-sagaHue pasobpanca B cutyaumm, 3auTeHo OcBoeHa
M3MepeHuin, MeTogamm CoaepxaHve pelieHns BbISIBUI MPUYMHBI CIy4MBLLENCS (NOBbILLEHHbBIN)
KOppeKTHOVI CUTyauunmn, npeanoxumun
OLLEHKM MOrPEeLLHOCTEN NpU HECKOMbKO anbTepHaTUBHbIX
npoBeseHNn hU3nN4eckoro BapyiaHToB BbIXOAa 13
SKCTIepUMEHTa. CoXuBLIEACSH CUTyaunm
obyuvatouinca pasobpanca B
CNOXWBLLENCS CUTYyaLuu, 3auTteHo OcBoeHa
OZIHaKO He BbIABUIT NPUYMHbI (6a30BbIN)
CMYYMBLLErOCS U HE NPeasoXuIT
BapuaHTOB peLleHns
obyvatoLunincsa He pasobpancs B
CNOXWBLLENCS CUTYyaLun, He He 3a4TeHo He ocBoeHa

(HepocTaToOYHbIV

IMK-4 CnocoGHOCTL K NPOBeAEHUI0 SKCNEePUMEHTOB NO 3a4aHHOW MeToAuKe, 06paboTke U aHanU3y NOJly4YeHHbIX Pe3ynbTaToB C NPUBIIEYEHUEM
COOTBETCTBYHOLLEro MaTeMaTM4ecKoro annapara.

SHATb: 3akoHbl HbloTOHaA
N 3aKOHbl COXpPaHEHWs,
NPUHUMNLI crneumanbHon
TEeOpPMN OTHOCUTENBHOCTHN
OMHLUTENHA, 3NEeMEHTbI
obwen Teopum
OTHOCUTESTBbHOCTH,
9MNEMEHTHI

MEXaHMKN >XUOKOCTEN,
3aKOHbI TEPMOLMHAMUKN,
cTaTUCTUYECKne
pacnpegeneHnsi, 3akoHbl
ANeKTpocTaTukn, npupoay
MarHMTHOro nonsa wu
noBeaieHne BELLECTB B
MarHMTHOM none,

CobecepoBaHue (ak3ameH)

BasoBble NpyHUUNbI
dopMmnpoBaHNa prUaNHECKNX
3HaHWIN, CNOCOBHOCTb
yCTaHaBnMBaTb B3aMMOCBSA3b
MeXay pasnMyHbIMU (PU3NYECKNMU
SIBNEHNAMU, yMEHNE OaBaTb
NnpaBuUITbHOE MaTeMaTU4YecKoe
onucaHne puU3nYeckux npoLLeCcCcoB.

obyyvaroLwuncs rpamoTHO OTnunyHo OcBoeHa
peLunn kenc-3agaHns, OTBETUN (NOBbILLEHHbIN)
Ha Bce BOMNPOCHI, HO A4ONyCTUN
OfHY OWNOKY
obyyaroLwnncst NpaBUNbLHO OcBoeHa
peLnn kenc-3agaHns, oTBeTUN Xopouuo (NOBbILLEHHbBIN)
Ha BCe BOMPOCHI, HO JONYCTW
[Be OLLINOKK
obyyaroLwuiica npeanoxun  [YOoBneTBopUTenbH( OcBoeHa
BapuaHT peLleHns Kenc- (6a30BbIN)
3a[aHusi, OTBETUI HE Ha BCce
BOMNPOCHI, HO B T€X, Ha KOTOpble
4an oTBeT, He J4onycTun
OLINOBKK
obyuatoLmiica He npeanoxun [Heyoosnetsoputens He ocBoeHa
BApPWaHTOB pELLEHMNs Kenc- HO (HepocTaTOYHbIV




3aKOHbI 3NEKTPOMarHMTHOM
MHOYKUWN, BOJNTHOBbIE
npouecchl,
reoMeTpPUYECKYHO U
BOTHOBYIO

ONTKKY, OCHOBBI
KBAHTOBOWM MeXaHUKMU,
CTpoeHue
MHOFO31EKTPOHHbIX
aTOMOB, KBaHTOBYHO
CTaTUCTUKY 3I1IEKTPOHOB B
MeTannax u
MonynpoBOAHUKAX,
CTpoeHue sapa,
Knaccudmkaumio
RJIEMEeHTapHbIX YacTul.

3aaHus, B oTBETE AONYCTUN
6onee NATU oLWNOOK

YMETb: pewaTtb Tvnosble
3afa4u, cBA3aHHbIE C
OCHOBHbIMW pasgenammu

CobecepoBaHue (3awmTa
nabopaTopHoi paboTbl)

YMeHue npoesegeHuna npamMmbix 1
KOCBEHHbIX I/I3MepeHI/Il7I, a TaK Xe
06paboTkn pesynbTaToB

0ByyaloLnnCca akTMBHO
ydacTtBoBall B BbINOJIHEHNN
paboTbl, Nony4mn n obpabotan

OcBoeHa
(6a3oBbin,

CrnyymBLUeroca n He
npennoxXmn BapnaHToB

peLueHus

bun3nku, PU3NYECKUX IKCMEPUMEHTOB. pesynbTaTtbl 3KCNepuMeHTa, 3auTeHo MOBBbILUEHHbI)
ncnonb3oBaTth hmanyeckne NnpoaHanMaupoBan ux,
3aKOHbI NpKU aHanuse u nonyctun He 6onee 5 owMBoK
peLueHnn npobnem B OTBETax Ha BOMpPOCHI Npwu
npodeccroHanbHON 3awmnTe naboparopHon paboTbl
neaTenbHOCTU. 00yyYaloLnNCs BbINOMHSAM Posb
HabnogaTens Npy BbINOSIHEHUA
paboTbl, HEe BHEC Bknaja B He 3a4TeHOo He ocBoeHa
0bpaboTKy pesynbTaToB (HepocTaTOYHLIN
9KCMepUMeHTa, He 3alwnTun
nabopaTtopHyto paboTy
BJITAOETb: metogamun 00yyaLWnncs rpamoTHO
nposefeHus pusmyecknx [Kenc-sagaHve CoaepxxaHve peLueHus pasobparcs B cutyauuu,
N3MepeHnin, MeTogamm BbISIBUS MPUYMHBI CIyYMBLLIENCS 3ayTeHo OcBoeHa
KOppEeKTHOW cuUTyauun, npeanoxun (noBbILWEHHbIN)
OLIEHKM MOTPeLLHOCTEN NP HECKOJSbKO anbTepHaTUBHbIX
NpoBeaeHNI (U3NYECKOro BapuaHToB Bbixoda 3
SKCMepUMeHTa. CNOXMBLLENCH CUTYyaLmm
obyyatowuincs pasobpancs B
CNOXUBLLUENCS cuTyaumu, 3a4TeHo OcBoeHa
0QHAKO He BbISABWI NPUYUHBI (6a3oBbIn)




oOyuvaroLnincsa He pasobparncs

B CINOXMBLLUENCH cutyauum, He

BbIABUIT NPUYNHbI

Crny4ymBLUEroca n He

npeanoXwun sapnaHToB
eLleHni

He 3a4TeHOo

He ocBoeHa
(HepocTaTOYHbIN

)
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