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1. Uenu v 3agaum aAMcumMnnuHbI

Llenbto ocBoeHus gucumnnmHbl «Pusmnkay asnseTcs opMmpoBaHne KOMNeTeHUMn oby-
YaroLerocs B obnactn npogeccnoHanbHon AesaTenbHOCTU.

O6nacTb npodeccmoHanbHON AeATENbHOCTU N chepbl NPOdECCMOHaNbHON AeATENBHO-
CTW BbINYCKHNKOB, ocsousLumx Ol BO, BkntoyatoT:

- 28 Npoun3BoacTBO MawnH 1 06opyaoBaHus (B chepe NOoBbILWEHUS HAAEXHOCTU U OONI0-
BEYHOCTU paboThbl AeTaneu, y3fnoB U MEXaHU3MOB);

- 40 CkBO3Hble BUAbl NPOGECCUOHANBHON AEATENbHOCTU B MPOMbILLIIEHHOCTU (B chepax:
obecneveHnsa HeobxoaUMON UHAMUKN, MPOYHOCTU, YCTOMYMBOCTU, paLMOHaribHON onTuMMmn3a-
LUK, JONTOBEYHOCTU, PECYPCA, XKMBYYECTU, HAOEXHOCTM 1 6€30MacHOCTU MaLUVH, KOHCTPYKLMHN,
KOMMO3UTHbIX CTPYKTYP, COOPY>KEHUI, YCTAHOBOK, arperatoB, obopyaoBaHus, npnbopos 1 anna-
paTypbl N X 3NIEMEHTOB; PacYeTHO-3KCNEPUMEHTarnbHbIX paboT C aneMeHTaMn Hay4HbIX uccrne-
A0BaHWMn B 0611aCTU NPUKIIagHON MEXaHUKN; pa3paboTKM U NPOEKTUPOBaHMUS HOBOM TEXHUKN U
TEXHONOrnm)..

AncumnnuHa HanpaeneHa Ha peLleHne TUMNOoB 3adadq NpodeccnoHanbHON esaTenbHOCTH:

- NPOEKTHO-KOHCTPYKTOPCKUM;

- Hay4YHO-UCcnenoBaTENbCKUN;

- NPON3BOACTBEHHO-TEXHOSTOMMYECKUMN.

lMporpamma coctaBneHa B COOTBETCTBUM C TpeboBaHnsmu PepeparnbHOro rocynap-
CTBEHHOro obpasoBaTesibHOro cTaHgapTa BbiCLLEro o06pa3oBaHns MO HanpPaBneHMo NOAroTOBKN
15.03.03 lMpuknagHas mexaHuka.

2. lMepeyeHb NNaHMpyeMbIX pe3yribTaToB 00y4YeHUsl, COOTHECEHHbIX C NMiIaHUpPyeMbIMU
pe3ynbTaTamMm 0oCBOeHUA obpa3oBaTesibHOM NporpaMmmbl

Nen/ Kop HanmeHoBaHue komne- | Kog u HaMMeHOBaHWE MHAMKaTopa AOCTUXKEHUA KOMMNETEHLUN
n Komne- TeHLMM
TeHUMM
1 Orl1K-1 CnocobeH npumeHsTb | WO-1onkt — [NpyMeHseT ecTeCTBEHHOHAYYHbIE 3HAHUS U METO-

€CTECTBEHHOHay4YHble U | Abl MaTreMaTM4ecKoro aHanusa B npodeccuoHansHon fes-
OOLLEMH)XEHEPHBIE 3HA- | TEMLHOCTM.

HUK, MeToabl MaTemaTu-
yeckoro aHanunsa W | NO-20nk1 — MNMpuMeHsieT oOWenHXeHepPHbIE 3HAHUS U MeToabl
MOAENMPOBaHNA B MPO- | MaTeMaTM4YecKoro MoAennpoBaHusa B npodeccruoHansHon ae-
deccnoHanbHOW  Aes- | gTenbHOCTU.

TenbHOCTH.

Kog v HaumeHoBaHWe nHavkatopa goctmke- | PesdynbTaTbl 06yveHus (nokasaTenu oLueHnBaHus)
HWUS KOMMeTeHLMU

UO-1onk1 — lMpumeHsieT ecTecTBEHHOHay4- | 3HAET: OCHOBHble 3aJayyu COBPEMEHHOW (hU3UKM; OCHOBHbIE
Hble 3HaHWS WM MeTOoAbl MaTeMaTU4eCKOro | 3aKOHbl MEXaHWKW, MOMEKynaApHoOn U3nKK, Tepmoau-
aHanusa B npodeccuoHanbHOW AeATenbHO- | HAMUKWU, 3NeKTPOANHAMMUKA, ONTUKK.

cTn. 3HaeT npaBuna Tb B gouanyeckon nabopatopum.

YMeeT: BbisiBNATb €CTeCTBEHHOHay4HYHK CYLUHOCTb npo6neM,
BO3HMKaAWLWNX B XoOe I'IpO(beCCMOHaJ'IbHOVI neAaTenbHOCTU.
YmeerT: pewaTtb TUNoBble 3agayn, CBA3aHHble C OCHOBHbIMU
pasgenamu usmku.

YmeeT: ucnonb3oBaTb cpmsmqecme 3aKOHbl Mpu aHanuse "

NO-20nk1 — MpumeHsieT obLienHXeHepHble | PelteHun npobrem npoheccoHarnsHom

3HaHMS U MEeToAbl MaTemaTUyeckoro mope- | ACATENBHOCTW.

nupoBaHuA B I'IpO(*)eCCVIOHaJ'IbHOVI peaTtenb- YMeeT: pa60TaTb B KOMaHAe nNpun BbINOJTHEHNN naGopaToprlx
HOCTMW. pabor

YMEET: BbINOMHATL pacyeThbl 1 0POpPMNATL OTYETHI NO nabopa-




TOPHbIM paboTam

MiMmeeT HaBbIKU:NpoBeaeHUA PU3NYECKUX N3MEPEHWIA.

MiMeeT HaBbIKW: KOPPEKTHOW OLIEHKU MOrpeLlHocTen npu
nposeaneHnn C*)VI3VI‘-|eCKOI'O JKCnepuMmeHTa.

MmeeT HaBblkM ©6e3onacHoi paboTbl B ouanyeckon nado-
paTopuu.

MmeeT HaBblkM TabnmyHoOro m rpadguyeckoro ogopmrie-
HNS pe3yrbTaToB NabopaTopHbIX pador.

3. MecTo ancuunnuHbl B cTpyktype Ol BO

Oucumnnuna «Pumsmka» obaszatensHon Yactm bnoka 1 ocHOBHOM obpa3oBaTenbHON NpPorpaMmmbl No
HanpasneHuto nogrotoBkn 15.03.03 lNpuknagHaa mexaHuka. OucumnnnHa aBndeTcs obssaTenbHOM K
n3yderunto. AncumnnuHa asngaetca obs3aTenbHON K uydyeHuto. MsydyeHmne ancumninuHel «Pusmka» oCHO-
BaHO Ha 3HaHWSIX, YMEHUSAX U HaBblKax, MOMyYEHHbIX NPU N3yYeHun obyyarLwmMMmncs ANCUnnnHbl «dPnsn-
Ka» B LUKOIe.

OucumnnuHa «®Pusmka» aBnseTca NpealecTBYLWen ANl OCBOEHUS CreayowmnX QUCUUNIINH:

«TexHuyeckas MexaHuKay», «QNeKTpoTeEXHUKay, « TennoTtexHukay, « TexHn4eckas TepMmoanHaMmmnkay,
«MaTepuanoBsegeHuey», « TEXHONOMMSA KOHCTPYKLMOHHBLIX MaTepuanoB.

4. O6bemM guCUMNIINHBbI U BUAbI y4eOHOU paboThbl
O6wan TpyaoeMKOCTb AUCUMNNNHBI cocTaBndaeT 113a4eTHbIX eanHNLbI.

BCEo YAcoB BCEINO YACOB
1 cemecTtp 2 3
Buabl y4e6Hon paboTbl akaj. CemecTp | cemecTp
akag. akap. akag.
Ob6uwas TpyaA0eMKOCTb AUCLMNINHBI 396 144 108 144
Konmakmmuasi paboma, B T.4. ayAUTOPHbIE 3aHATUS: 200,55 63,7 73,9 47,95
JNekunn 81 30 36 15
8 mMoMm yucrie 8 hopme npakmuyeckou - - - -
noG2omosKu
JlabopaTtopHble paboThl (JIP) 63 15 18 30
8 mom Yucrie 8 ¢hopme rpakmu4eckol - - - -
nodeomosKu
MpakTnyeckune 3aHaTusa (M3) 48 15 18 15
8 mom yucrie 8 ¢hopme npakmuyeckol - - - -
nod2omosKu
KoHcynbTauum Tekylime 4,05 1,5 1,8 0,75
KoHcynbTauuu nepepn ak3aameHoM 4 2 - 2
Buabl attectauum (3a4€T, a3k3aMeH) 0,5 0,2 0,1 0,2
CamocmosimenbHasi paboma: 127,85 46,5 34,1 47,25
MpopaboTka MaTepmanoB N0 KOHCMEKTY NEKLMIA 15 9 7,5
(cobecenoBaHMe, TeCTUpOBaHUE, peLUeHne Kelc-3agaHun, 31,5
3agad)
[MpopaboTka MaTepmanoB No y4ebHnkam: 48,35 16,5 71 24,75
(cobecemoBaHuMe, TeCTUPOBaHWE, peELLEHME Kelc-3agaHun,
3agav)
lMoaroToBka K 3awMTe Mo MpakTUY4eCcKUM M riabopaTopHbIM 48 15 18 15
paboTam:(cobeceqoBaHne, TeCTUpOBaHNE, PELUEHNE KEWNc-
3agaHun, 3agay)
KoHTponb (nogrotoBka K 3K3ameHy) 67,6 33,8 - 33,8

5 CopepxaHue AUCLUMNIINHBLI, CTPYKTYPUPOBAHHOIO NO pa3feriaMm ¢ ykazaHuem oTBe-
OEHHOro Ha HUX Konm4yecTBa akafeMN4YeCKNX 4acoB U BUAOB Yy4EOHbIX 3aHATUN
5.1 CopepxaHune pasgenoB QUCLUNIUHDI



Ne | HammeHoBaHue pasge- CopepxaHue pasgena TpynoemkocTs pasgena, ak. 4
n/n na aucumniuvHebl
1 cemecTp
1. | Pusnyeckme ocHoBbl Mexa- | 1.KuHemaTuka M OuMHaMuKa MaTepu-
HUKK. MexaHunyeckne Ko- | anbHOM TOYKMU M TBEPOOro Tena.
nebaHus 1 BONHLI 2. Pabota, MOLLHOCTb, 3Heprus. 56.5
3. MexaHunyeckne konedaHus u Bon- ’
Hbl.
2. | MonekynspHas dwsnka 1 | 1.MonekynsapHO-KMHeTM4eckas Teo-
TepMoanHaMumka puvs MaeanbHbIX ra3os.
2.0CHOBbI TEPMOANHAMUKN. 50
3.PeanbHble rasbl, XXMaKoCcTn 1 TBep-
aple Tena.
KoHcynbTaumm TekyLime 15
KoHcynbTaumm nepe ak3aMeHoM 2
Ok3ameH 0.2
2 cemecTp
3. | Onektpoctatuka. [locTosH- | 1.OnekTpocTaTuka.
HbIA TOK 2.IN0CTOSAHHBIN 3NEKTPUYECKNIN TOK.
3.0neKkTpuyeckun TOK B MeTannax, 55,1
BakyyMe U rasax.
4. | OnektpomarHetTuam. BonHo- | 1.MarHutHoe none.
Bas M KBaHTOBas ONTUKa 2.OneKkTpoMarHnuTHas MHOYKUusI. 51
3.BonHoBasga n kBaHTOBas onTuka.
KoHcynbTauum Tekyme 1,8
3avet 0,1
3 cemecTp
5. | OnemeHTbl aTomHoM buankn | 1.Teopust atoma Bogopoga no bopy.
M KBAHTOBOW MEXaHUKN 2.0OnemMeHTa KBaHTOBOW MEXaHUKN. 58.75
3.9nemeHTbl KBaHTOBOW CTaTUCTUKN. ’
6. | OnemeHTbl hrsmku TBEpAOro | 1.9nemeHTbl PU3NKM TBEPAOro Tena.
Tena, artoMHoro sdgpa W | 2.9nemMeHTbl PU3MKM aTOMHOroO sapa. 485
anemMeHTapHbIX YacTuy, 3.OnemeHTbl U3NKM 3rEMEHTAPHbIX ’
yacTtuu.
KoHcynbTaumm Tekyuimne 0,75
KoHcynbTaumm nepes ak3aMeHoM 2

JK3ameH

0,2




5.2 Paspgenbl gucumnnuHbl U BUAbI 3aHATUNA

Ne Jlekumn, TP, ns,
HanmeHoBaHue pasgena ancunnnHbl CPO, vac
n/n yac yac yac
1 cemecTp
duanyeckne ocHoBblI MexaHukn. MexaHn4ye-
1. 16 8 8 24,5
CcKne konebaHus 1 BOJHbI
MonekynsipHasa usnka n TepmoanHammka
2. ynspHast & pmon 14 7 7 22
KoHcynbmauuu mekywue 1,5
KoHcynbmauuu neped 3Kk3ameHoM 2
SAk3ameH 0,2
2 cemecTp
3. AnekTtpoctaTtuka. NMoCTOsIHHBIN TOK 18 10 10 171
3AnekTpomarHeTnam. BonHoBas 1 kBaHTOBasd
4. P 18 8 8 17
onTuka
KoHcynbmauuu mekyuwue 1,8
3auvem 0,1
3 cemecTp
OneMeHTbl aTOMHOI OU3NKK 1 KBAHTOBOW
5. ® 8 16 8 26,75
MeXaHUKK
AnemeHTbl pU3nKM TBEPAOro Tena
6. P PA ! 7 14 7 20,5
aTOMHOrO s4pa 1 aNeMeHTapHbIX YacTuy,
KoHcynbmauuu mekyujue 0,75
KoHcynbmauuu neped sk3aMeHoM 2
Ok3ameH 0,2
5.2.1 Nlekunn
Ne | HaumeHoBaHwue pasgena anc- | TemaTtuka NEKUMOHHBIX 3aHs- TpyooeMKocCTb,
n/n LINNANHBI TUN akK. 4.
1 cemecTp
KnHemaTuka n auHamuka maTe-
puanbHOW TOYKM W TBEPAOro 2
Tena.
KnHemaTuka M OMHaMuka >
CMIOLWHbIX cpen.
Pabora, MexaHu4eckas
duanyeckne ocHoBbl Mexa- 2
3Heprus.
1 HUKN. MexaHun4eckne koneba-
3aKoHbl COXpaHEeHUs B MeXaHu-
HUSA U BOSTHbI 2
Ke.
OnemeHThI pPeENATUBUCTCKON >
MEXaHUKN.
CeoboaHble, 3aTyxawwume u 4
BbIHY)XAEHHble KonebaHus.
BornHbl B ynpyron cpege.
2 | MonekynsapHasa usunka n tep- | MonekynspHo-kMHeTnyeckas

MoAMHaMUKa

Teopusa. CTaTuCTUyeckun w
TepMOAVIHaMI/NeCKI/IVI MeTodbl
nccnegoBaHus.

Cratuctnyeckue pacnpegene-
Hua MakcBenna n bonbumaHa.




OcHOBHOE ypaBHEHME More-
KyNAPHO-KUHETUYECKON Teopuu
mnoearnbHbIX ra3osB. ypaBHeHme
COCTOAHUA naearnbHOro rasa.

KnHeTnyeckme siBneHus B rasax

TepmoguHamuka

DN

PeanbHble rasel, ¢asoBble
paBHoOBecus 1 hasoBble nepe-
XOAbl.

2 cemecTp

OnekTpocTtaTtuka. lNocTosH-
HbIN TOK

SneKTpmquKoe none B BakKy-
YMe N ONI3JTEKTPUKax.

Teopema OcTtporpagckoro-
[aycca n ee npumeHeHne ns
pacyeTa SneKTpocTaTUYeCcKUx
nonem

3Heprl49| AN1eKTpocTaTn4eckoro
nons.

IMOCTOSAHHBLIN ~ 3MNEKTPUYECKUI
ToK. 3akoHbl Oma u [bxoyns-
JleHua.

OCHOBHbIE NOMOXEHUS Knaccu-
YeCcKOM Teopun 3MeKTPOornpo-
BOOHOCTW MeTasmoB.

OnekTpomarHeTuam. BonHo-
Bad N KBAHTOBAdA OMNTUKaA

MarHuTHoe none B BaKyyme U
BellecTse.

OneKkTpomMarHnTHas UHAYKUMS.

YpaBHeHnst Makcsenna.

w|w

UHTepdhepeHumss ceeta. [u-
dpakums ceeta. lNMNonspusayus
ceeT. [Oucnepcus u nornotye-
HWe cBeTa.

3aKoHbl TEMMOBOrO U3ryyYeHus.
doToadhdekT U AaBneHue cee-
Ta.

3 cemecTp

OnemMeHTbl aTOMHOWN OU3NKK
N KBAHTOBOW MEXaHWKN

OnemMeHTbl KBAHTOBOW Mexa-
HUKW.

BonHoBas dyHKUMS U ypaBHe-
Hue LLpeguHrepa.

OnemeHTbl (pU3MKM aTOMOB U
MOJIEKyI.

MHOrosneKkTpoHHble aToMbl U
Mepunogunyeckas cuctema
3NIEMEHTOB.

Monekynbl 1M XuMMyeckas
cBaA3b. MonekynsipHble Ccrhek-
TPbl.

OnemeHTbl HU3MKN TBEPAOTO
Tena, aToMHOro s4pa u
3aNeMeHTapHbIX YacTuy,

Cratuctnyeckue pacnpegene-
HUSA Bose-OnHwTenHa "
®depmun- Oupaka. Pacnpenene-
HME MO 3HEPTUsiM U COCTOSIHU-
AM.

30HHas Teopusi TBepAoro Tena
(MeTannbl, AUANEKTPUKK, NONY-
NPOBOAHUKN).

CocTaB aapa 1 3Heprusa cBaA3n
anpa. SloepHble peakuuu oene-
HUA N CUHTE3a.

OnemMeHTapHble 4acTuubl, WX
Kraccugumkaums.




Tunbl byHOaMeHTanbHbIX B3a-
MMOLENCTBUN.

5.2.2 JlabopaTopHble 3aHATUS

Ne
n/n

HanmeHoBaHue pasgena
OVNCLUMNIIUHBI

HaunmeHoBaHne nabopaTopHbIX
paboT

TpyooeMKocTb,
ak. u.

1 cemecTp

duanyeckne OCHOBbI Mexa-
HUKN. MexaHuyeckne  Ko-
nebaHus 1 BOnHbI

Onpe/J,eneHme MOMEHTa
nHepunmn Tena c NoMoLLbK Kpy-
TUITbHOIo MadTHUKA.

lMpoBepka 3akoHa COXpaHeHus
MEXaHW4YEeCKOM 3SHeprum npu
CcKaTbIBaHUM AMCKa MO HaKIIOH-
HOW NNOCKOCTMW.

OnpepneneHne yckopeHusi CBO-
©04HOro NageHnst Npy NOMOLLU
000pPOTHOrO MadTHMKa.

[MpoBepka OCHOBHOINO 3aKoHa
ANHaMUKN BpallaTesibHOro
OBUWXEeHNaA npu nomMowm mMadArt-
Huka Obepbeka. JlnHua Jlexepa

MonekynspHas usnka u
TepmoanHammka

Onpepnenexne koadbduumeHTa
BSI3KOCTW rasa, AfvHbl cBoboa-
Horo npoGera U pasMepoB ero
MOneKynn.

OnpepneneHne koadpdurumeHTa
BHYTPEHHEro TPEHUS XXUOKOCTU
no metogy Crokca.

M3yyeHune 3akoHa lNyaccoHa

OnpepneneHne koadpdumumeHTa
TENMNoBOro paclMpeHnss Me-
Tanna.

M3yueHue uumkna paboTbl uge-
arbHOW TENMnNOBOWN MaLLUWUHbI.

2 cemecTp

Onektpoctatuka. [locTosiH-
HbIN TOK

WccnegosaHve anekTpoctatu-
YeCcKOoro nons.

M3mepeHne  conpoTuBneHus
peoxXopaHbIM  MOCTUKOM  YUT-
CTOHa.

Onpepenenune 3C u BHyTpeH-
Hero conpoTUBNEHUS UCTOYHM-
Ka 3NeKTpMUYECKON SHEprum.

OnpegeneHune €MKOCTU
KOHOEHcaTopoB MeToA0M MO-
cta CoTTu.

KonebartenbHbiv KOHTYP.
M3yyeHne npasun Kupxroda.

3ﬂeKTp0MaI'HeTVI3M. BonHo-
Bad N KBaHTOBasA ONTUKa

MamepeHne  ropusoHTasnbHOWN
COCTaBMSAIOWEN  HanpshKeHHO-
cTH

MarHWTHOro nons 3emnu.

VMccnegoBaHne MHOYKTUBHOCTU
coneHounaa.

OnpepeneHve  OnuHbl  CBe-
TOBOW BOSHbI C MOMOLLIbIO KO-
neu HbloToHa.

OnpeneneHve  OnuHbl  cBe-
TOBOW BOSHbLI NPV NOMOLLM An-
PPaKUMOHHON PELLETKN.




M3yyeHne 3akoHa Manntoca.
N3yyeHne paboTbl BakyyMHOro
doTo3NEMEHTA.

3 cemecTtp

OnemeHTbl aTOMHON PU3NKK
N KBQHTOBOW MeXaHWKN

M3yyeHne CnekTpoB ucChycka-
HWsi COMnen HeKoTOpbIX MeTan-
noB. KauyecTBeHHbIW  cnek-
TpanbHbIA aHann3 nx CMecewn.

MNccnepoBaHne  3aBMCMMOCTHU
COMPOTMBNEHNA  MNOnynpoBoa-
HUKa 1 MeTarnna oT Temnepary-

pbl.

NsyyeHne paboTtbl Bunonsp-
HOro TpaHaucTopa.

MN3yyeHne paboTbl nonynpo-
BOOHWKOBOIO Anoaa.

OnTtnyeckas nipomMeTpua.

OnemeHTbl (PU3NKN TBEPOOrO
Tena, aToMHOro sgapa W
3NeMeHTapHbIX YacTuy,

M3yyeHne 3akoHOB pajamoak-
TMBHOro pacnaga. Onpepgene-
Hue koadpduumneHTa nornole-
HUS CBMHLA.

14

5.2.3 lNpakTnyeckne 3aHATUA

n/n

HanmeHoBaHue pasgena
OUCUMNINHDI

HanmeHoBaHWe npakTnyeckux
3aHATUN

TpyooemMKocCTb,
ak. u.

1 cemecTp

dusnyeckne OCHOBbI Mexa-
HUKKN. MexaHndeckune kKoneba-
HUSA U BOIHbI

KuHemaTtunka n guHamuka mate-
pmaanon TOYKM U TBEpaoro
Tena.

KuHemaTtuka n AnHaMunKa
CMNJIOWHbIX cpen.

PaborTa, MexaHu4eckas
aHeprus.

3aKoHbI COXpaHeHnAaA B MexaHun-
Ke.

OnemMeHTbl peJ'IHTVIBI/ICTCKOIZ
MEXaHUKN.

CBobogHble, 3aTyxawwme wu
BbIHY>KOEHHblE KonebaHus.

BonHbl B ynpyroun cpege.

MonekynapHaa dwusmka wn
TepmMoguHamMmuka

Cratnctnyeckue pacnpegene-
Hna Makcsenna n bonbumana.

OCHOBHOE ypaBHEHWE Morle-
KYNsIPHO-KUHETUYECKOW TEeopuu
mnoeanbHbIX ra3os. ypaBHeHme
COCTOSIHMS nAearnbHOro rasa.

KuHeTnyeckume siBneHus B rasax

TepmoagnHamuka

NN

PeanbHble rasbl, pasoBble
paBHoBecus 1 asoBble nepe-
XoAbl.

2 cemecTp

Onektpoctatuka. [locTosiH-
HbIA TOK

OnekTpuyeckoe none B Baky-
yMe U ANSNEKTPUKaXx.

Teopema OcTtporpaackoro-
laycca n ee npumeHeHue Ans
pacyeTa 3neKTpoCTaTUYECKNX
nonemn




OHeprusi 3MeKkTpocTaTU4ecKoro
nons.

[MOCTOSIHHBIA  3NEeKTPUYECKUiA
Tok. 3akoHbl Oma u [Dkoyns-
JleHua.

OCHOBHbIE NOMOXEHUS Knaccu-
YeCKOW Teopuu 3BMNeKTponpo-
BOAHOCTU METAaIOB.

OnekTtpomarHeTnam. BonHo-
Bas 1 KBAHTOBAas OMTUKA.

MarHuTHoe none B Bakyyme u
BelleCTBe.

SJ'IeKTpOMaFH NTHaA MHOYKUNA.

YpaBHeHust MakcBenna.

UHTepdepeHuuns ceeta. [Ou-
dpakuma ceeta. lNonapusaums
ceeT. [lucnepcus 1M nornoile-
HWe cBeTa.

3aKoHbl TEMMOBOro U3Ny4eHusl.
DoTO3hEKT N AaBreHne cae-
Ta.

3 cemecTp

OnemeHTbl aTOMHON (PM3NKK
M KBAHTOBOW MEXaHUKWN.

OnemMeHTbl KBaHTOBOW Mexa-
HUKWN.

BonHoBas yHKUMA M ypaBHe-
Hue LWpeauHrepa.

OnemeHTbl (PM3MKM aTOMOB U
MOMeKy.

MHOro3neKkTpoHHbIE aToMbl U
Mepuogunyeckas cuctema
3M1EMEHTOB.

Monekynbl 1M XMMmuU4eckas
cBasb. MonekynsipHble cnek-
TpbI.

OnemeHTbl OU3nKN TBEPOOro
Terna, aTtoMHOroO faapa MU
3/IeMEHTapHbIX YacTul,

Cratuctnyeckue pacnpegene-
HUSA bose-JHwTenHa n
depmu- Oupaka. Pacnpepnene-
HWE MO 3HEepPrusM M COCTOSHU-
AM.

30HHas Teopus TBEPAOro Tena
(MeTannbl, AN3NEKTPUKK, MOy~
NPOBOAHMKMN).

CocTaB sigpa v 3Heprusi cBs3mn
agapa. AgepHble peakuum gene-
HUS U CUHTEe3a.

OnemMeHTapHble YacTuubl, WX
Knaccudukaums.

Tunbl dyHOAMeHTanbHbIX B3au-
MOOENCTBUN.

5.2.4 CamoctosaTenbHas paboTta

Ne
n/n

HanmeHoBaHue pasgena
OVNCUMNIINHBI

Bug CP

TpyooeMKkocTb,
ak. u.

1 cemecTp

dusnyeckne ocHoBbl Mexa- | NoaroToBka K 3alLmMTe no na-
HUKN. MexaHuyeckme Ko- | BopaTopHbIM U NpakTuye-
nebaHus 1 BOSHbI. ckum paboTtam (cobecepoBa-
HKe)

M3yyeHne matepuanoB no
yyebHukam (cobecenoBaHue,
TecTupoBaHue, pelleHne
Kenc-3agaHun)

VM3yyeHne marepuanos, u3s-

8,5




TNOXEHHbIX B nekumsx (cobe-
cefgoBaHue, TecTUpoBaHue,
pelleHne Kenc-3agaHni)

MonekynspHas dwusuka wu
TepMoanHaMumka

MNMoproTtoBka K 3awmte no na-
bopaTopHbiM UK NpakTu4e-
ckum pabotam (cobecenoBa-
Hue)

M3yyeHne wmaTepuanoB no
yyebHukam (cobecenoBaHue,
TEecTMpoBaHMe, pelueHne
Kenc-3agaHum)

M3yuyeHne martepuanos, u3s-
TNOXEHHbIX B nekumsx (cobe-
cefioBaHWe, TeCTUPOBaHME,
pelleHne Kenc-3agaHni)

2 ceMecTp

OnektpocrtaTtuka. [NocTosH-
HbIN TOK

MoproToBka K 3awute no nabo-
paTopHbIM M MPaKTUYECKUM pa-
6oTam (cobecenoBaHue)
M3yyeHne  matepuanoB Mo
yyebHukam  (cobecenoBaHue,
TeCTUpoBaHue, pelleHne Keunc-
3agaHun)

M3yyeHne wmaTepmanos, u3-
NOXEHHbIX B nekumsax (cobe-
cefoBaHue, TeCTMpoBaHue,
peLueHue Kernc-3agaHun)

4,1

OnekrpomarHetTnuam. Bon-
HOBas 1 KBaHTOBas ONTUKA

MoaroToBka K 3awute no nabo-
pPaToOPHbIM U MPaKTUYECKUM pa-
6oTam (cobecenoBaHue)
N3yuyeHne maTtepmanoB no
yyebHukam  (cobecemoBaHue,
TEeCTUpOBaHWE, peLLeHne Keunc-
3agaHun)

M3yyeHne wmartepmanos, Wu3-
NOXEHHbIX B nekumax (cobe-
cefioBaHue, TecTupoBaHue,
peLueHne Kenc-3agaHun)

3 cemecTp

OnemeHTbl aTOMHOW hr3n-
KM 1 KBAHTOBOW MEXaHVKM

lMNoagroToBka K 3awmTe no na-
OopaTopHbiIM U MpakTu4e-
ckum paboTtam (cobecenoBa-
Hue)

UsyyeHne wmaTepmanos no
yyebHukam (cobecenoBaHue,
TecTUpoBaHue, pelleHne
Kenc-3agaHuin)

MN3yyeHne maTtepuanos, u3s-
NOXEHHBIX B nekuusix (cobe-
cefoBaHWe, TeCTUpPOBaHWueE,
peLLeHne Kenc-3agaHun)

14,75

OnemeHTbI Pu3smkn
TBEPAOro Tena, aToOMHOro
aopa UM 3NeMeHTapHbIX
YyacTtuy

lNogroToBka K 3awWwmTe no na-
OopaTopHbiIM U  MpakKTu4e-
ckuMm paboTtam (cobecenoBa-
Hue)

NsyyeHne wmaTepuanos no
yyebHukam (cobecenoBaHue,
TecTUpoBaHue, pelleHne
Kenc-3agaHuim)

N3yyeHne maTepuanos, u3-
NOXEHHBbIX B nekuusix (cobe-
cefjoBaHue, TecTUpoBaHue,

10

3,5




| pelenme kelic-3aganui)




6 YyebHO-meTOAMYECKOE N MH(hpOPMaLIMOHHOEe ob6ecnevyeHne AUCUUNIMUHbBI

6.1 OcHOBHasa nuTepartypa

1. Nososckuin, B. H. Kypc dounaunkn : yuebHuk : B 2 Tomax (rpuc MO)/ B. H. Jlozosckun. —
6-e n3g.,ucnp. n gon. — CankTt-lNetepbypr : JlaHb, 2022 — Tom 1 — 2022. — 576 c. https://
e.lanbook.com/book/210284

2. Nososckui, B. H. Kypc dounankm : yuebHuk : B 2 Tomax (rpud MO) / B. H. Jlozosckun. —
6-e n3g.,ucnp. n gon. — CaxkTt-letepbypr : JlaHb, 2022 — Tom 2 — 2022. — 608 c. https://
e.lanbook.com/book/210287

6.2 [lononHuTenbHasa nutepaTtypa

1. ®puw, C. 3. Kypc obuien pusmkm : y4ebHuk : B 3 Tomax / C. 3. ®puw, A. B. Tumope-
Ba. — 13-e nsg. — CaHkr-leTepOypr : JlaHb, 2022 — Tom 1 : dusnyeckne oCHOBbI MEXAHUKM.
MonekynsapHas duauka. Konebanusa n BonHbl — 2022. — 480 c. https://e.lanbook.com/book/
210377

2. Opuw, C. 3. Kypc oben pusnkm : y4ebHuk : B 3 Tomax / C. 3. ®puw, A. B. Tumope-
Ba. — 12-e nsg. — CaHnkr-lNeTtepbypr : JlaHb, 2022 — Tom 2 : nekTpuyeckne n anekTpomarHe-
Tuyeckne saeneHna — 2022. — 528 c. https://e.lanbook.com/book/210380

3. Opuww, C. 3. Kypc obuwen gpunsmkm : y4ebHuk : B 3 Tomax / C. 3. ®puwl, A. B. Tumope-
Ba. — 10-e n3ag. — CaHkr-lNeTepbypr : JlaHb, 2022 — Tom 3 : OnTtuka. AToOMHasa pusnka —
2022. — 656 c. https://e.lanbook.com/book/210167

4. Hukepos, B. A. ®usuka : y4ebHuK n npaktukym ang sy3os (rpucd YMO BO) / B. A. Hu-
KepoB. — 2-e n3g., nepepab. u gon. — Mocksa : isgatenbctBo KOpant, 2024. — 558 c.
https://urait.ru/bcode/510319

6.3 MepeyeHb y4yeOHO-meTOAMYECKOro obecrnevyeHus ANA CaMOCTOATEeNbHOM pa-
60Tbl o6y4arowmxcs

1. bygaHoB A.B., TutoB C.A. BbinonHeHne camoctositenbHon paboTtbl no dusnke: y4eod-
Hoe nocobue /A.B.bypnaHoB, C.A.TutoB. - BopoHex: BI'YUT, 2016. - 70 c. http://
biblos.vsuet.ru/ProtectedView/Book/ViewBook/5349

6.4 Nepe4yeHb pecypcoB MH(POPMALMOHHO-TENEKOMMYHMKaUMOHHON ceTu «UHTep-
HeT», He0OXOoAUMbBIX ASIA OCBOEHUA AUCLUNIIUHBI (MoAaynsA)

HanmeHoBaHue pecypca cetn «MHTepHeT» OneKTPOHHbIN agpec pecypca
HayuyHas snekmpoHHasi bubriuomeka https://www.elibrary.ru/defaultx.asp
ObpasosamernbHas nnamagopma «HOpalim» https://urait.ru/

OB6C «JlaHb» https.//e.lanbook.com/
AUBC «Meeallpo» https.//biblos.vsuet.ru/MegaPro/Web

Caim Mu+Hucmepcmea HayKku U ebicwe2o obpa3soea- http://minobrnauki.gow.ru
Husi PO

AnekmpoHHas uHhopmayUuoHHO-0bpa3oeameribHas http://education.vsuet.ru
cpeda ®I60OY BO «BI'ynTt

6.5 MNMepeyeHb MHMDOPMALMOHHbLIX TEXHOMOINMU, UCMOJb3yeMbIX NMpPU ocyLlecTBne-
HUM obpa3oBaTenbHOro npouecca No AucuuniauHe (MOAyNIo), BKIKOYas nNepeyvYeHb
nporpamMmmHoro o6ecnevyeHns 1 UHOPMaLMOHHbIX CNPaBOYHbIX CUCTEM

Mpy nM3yyvyeHUn ANCLMNIIMHBI UCNONb3YeTCa NporpaMMHoe obecneyeHne, COBpPEMEHHbIE
npodeccunoHarnbHble 6a3bl AaHHbIX U MHGOPMaLMOHHbIE cnpaBoYHble cuctembl: ANOC yHuBep-
cuTeTa, B TOM yucne Ha 6ase nporpammHon nnatgopmbl «Cpefa SMneKkTPOHHOro obyyeHus
3KL», aBTOMaTu3anpoBaHHas WHGOPMaUMoHHas 6asa «UHTepHeT-TpeHaxepbl», «HTepHeT-
aKk3ameH». http://www.i-exam.ru/




NMpM oOCBOEHMM AUCUMNNWHbI UCNONb3yeTCA JIMLEH3MOHHOE WU  OTKpbIToe
nporpamMmmHoe ob6ecnevyeHue

Mporpammbl JInueH3un, peKBM3NTbI NOATBEPXKAAIOLLEro JOKYMEHTA
Adobe Reader Xl (6ecnnatHoe IMO)
https://acrobat.adobe.com/ru/ru/acrobat/pdf-reader/volume-distribution.html
AnbT ObpasoBaHue JinueHsmsa Ne AAA.0217.00
€ 21.12.2017 r. no «beccpoyHoO»
Microsoft Windows 8 Microsoft Open License
Microsoft Windows 8.1 Microsoft Windows Professional 8 Russian Upgrade Academic OPEN 1 License

No Level#61280574 o1 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/licensing/li-
censing-programs/open-license

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-li-
cense
Libre Office 6.1 Jlnuensnsa Ne AAA.0217.00

€ 21.12.2017 r. no «beccpoyHo» (BkrtoyeH B yCTaHOBOYHbIN MAKET OnepaunoH-
Hon cuctembl AnbtT OB6pasoBaHne 8.2)

Cnpaequo-npaeoeble cucmewmbi

Mporpammbi JIMueH3Un, peKBU3UTLI NoATBEpXKAAOLWEero AOKYMeHTa
Horosop o coTpyaHuyecTBe ¢ “UHpopMcBA3b-YepHO3eMbe”, PermoHansHanbHbIn
CnpaBoyHble npaBoBast NHPOPMALIMOHHBIV LIEHTP OBLLIEPOCCUINCKON CETU PacrnpoCTPaHEeHNs NpaBoBOW
cuctema «KoHcynbTaHT nHdopmaumm KoHcynbsTtanT Mntoc
Mrtoc» Ne 8-99/RD ot 12.02.1999 .

7 MaTtepuanbHo-TeXHUYecKoe obecneyeHne gUCUMNINHLI (MoAaynsi)

YyebHble ayantopuun ans NnpoBeaeHus y4ebHbIX 3aHATUM B TOM Yncie B hopme npakTu-
YeCKOW NOArOTOBKM BKITOYAIOT B cebs:

[MpakTukym no duaunke Ans nadbopaTtopHbIX 3aHATUA NO MEXaHWUKE U 3NEKTPOMarHeTu3my
(a. 51, a. 55). KomnnekTtol mebenun anga yyebHoro npouecca u nabopaTopHoe obopyaoBaHue
OS5 U3yYEeHUs1 3aKOHOB U SIBIIEHUA MEXAHWUKN, MOMEKYSISPHOM (OU3MKM 1 aNeKTpoMarHeTuama.

MpakTnkym no cumsmke ana nabopaTopHbIX 3aHATUIN NO ONTUKE U (PM3MKe TBEPAOro Tena
(a. 41, a. 40). KomnnekTtbl mebenn ansa ydebHoro npouecca n nabopatopHoe obopyaoBaHue
AN N3y4YeHnsi 3aKOHOB U ABNEHUA ONTUKN N (PU3MKK TBEPAOro Tena.

Ayano-BuayanbHasa cucteMa i NEKUMOHHbIX 3aHATUMI a.53 (MynbTUMEOUNHBLIN NPOEK-
TOpP, 3KpaH, CeTeBON KOMMyTaTOp A5 NOAKMYEHUS K KOMMNbIOTEPHON ceTn (UHTepHeT)).

[ononHuTensbHO ANs caMocTosTeNbHOM paboTbl 00y4aloLWNXCA NCNOMb3YTCA YnTanb-

Hble 3anbl pecypcHoro ueHTtpa BIMYUT ocHalleHHble KomnbloTepaMm CO CBOOOAHBbIM LOCTYNOM
B ceTb VIHTEPHET N BUBNNOTEYHBIM U MHPOPMALMOHHO- CPABOYHbLIM CUCTEMaM

8 OueHoYHble MaTepuanbl AN MPOMEXYTOYHOM aTTecTauum oby4arowmxca no
avcumnnuHe (Moaynio)

OueHouHble MmaTtepuansl (OM) Ansg agucumnnuHel (Moayns) BKAOYaT B cebs:

- NepeYveHb KOMMNEeTEHUNA C YKa3zaHNeM VHAMKATOPOB OOCTUMXEHUS KOMMETEHLMIN, 3TanoB
nx opMMpoBaHMS B NpoLiecce 0CBOEHUS obpas3oBaTenbHON NporpaMmmsl;

- OMMcaHue LKan oueHnBaHus;

- TUNOBbIE KOHTPOSNbHbIE 3a4aHWs UMW MHble MaTtepuarnbl, HeobxoauMble ANA OUEHKU
3HaHWW, YMEHWUWN, HABbIKOB;

- MeToaAMYeckue Matepuvarnsl, onpegenstowme npoueaypbl OLEHNBAHUSA 3HAHUN, YMEHWUNA,
HaBbIKOB U (MNN) onbiTa OEeATENbHOCTW.



OM npeactaBnsaTCa  OTAENbHBIM - KOMMIIEKTOM W BXOAAT B cCoOcCTaB paboyen
nporpaMmmbl AUCUUNNMUHBbI (Moayns).

OueHo4Hble MaTepuansl opmupytotca B cootBetcTBum ¢ I BIYUT «[lMonoxeHne o6
OLIEHOYHbIX MaTepmanax».



AHHOTALUUA
K PABOYEW NPOTPAMME
OUCUUMIIUHbI
«DPusukar»

(HauMeHoBaHWe AUCUMNNHBI)

I'Ipou,ecc n3yvyeHnda gucumnimHbl HanpaefieH Ha C*)OpMVIpOBaHMe cneayrwowmx KOMNETEeHUMI:

Nen/ Koa HavnmeHoBaHue komne- | Kop v HaMMeHOBaHWE UHAMKaTopa AOCTUXKEHUS KOMMETEHLNN
n Komne- TeHUMM
TEeHLUMK
1 OriK-1 CnocobeH npumeHsitb | WO-1onkt — NpyMeHseT ecTeCTBEHHOHAYYHbIE 3HAHUS U METO-

€CTECTBEHHOHAay4YHble U | Abl MaTeMaTM4ecKoro aHanusa B npodeccuoHanbHom nes-
OOLEeNHXEHEpPHbIE 3Ha- | TENbHOCTW.

HUs, MeToabl MaTeMaTu-
4Yeckoro  aHammsa WU | NO-20nk1 — MNMpuMeHsieT OO EenHXXeHEpPHbIE 3HAHUSA U MEeTOoAbl
MOAENMPOBaHNA B NPO- | MmaTeMaTM4YeCcKOro MOAENMpPOBaHUSA B NpodeccrmoHanbHon ae-
(*)eCCMOHaHbHOVI nea- | qrenbHOCTW.

TENbHOCTW.

CopepxaHue pa3genoB AUCLUUINIIMHGI.

1. @usudeckue ocHo8bl MexaHuKu. MexaHu4yeckue kornebaHusi U 80/HbI.

KnHemaTuka 1 guHammka matepuanbsHoOWM TOYkM 1 TBepaoro Tena. PaboTa, MowHocTb, aHeprus. MexaHu4eckue ko-
nebaHusi 1 BOIHbI.

2. MonekynspHas ¢huzuka u mepmModuHaMUKa.

MonekynspHo-kKMHeTu4eckasl Teopust ngearnbHblX ra3oB. OCHOBbI TEPMOAMHAMUKN. PeanbHble rasbl, XXUOKOCTU U
TBepAble Tena.

3. Gnekmpocmamucka. [NlocmosiHHbIG MOK.

OnekTpoctaTtuka. NMOCTOSAHHbBIV 3NEKTPUYECKUIA TOK. DNEKTPUYECKMIA TOK B METarax, Bakyyme 1 rasax.

4. SnekmpomacHemu3m. BoriHogasi u keaHmMogasi onNMukKa.

MarHuTHoe norne. AnekTpomMarHuTHast MHAYKUMs. BonHoBas n kBaHToBasi onTuka.

5. QnemeHmMbI amoMHoU (hU3UKU U K8aHMOBOU MeXaHUKU.

Teopusi aToma Bogopoaa no bopy. SnemeHTa KBAaHTOBOW MEXaHUKU. ONeMeHTbl KBAHTOBOW CTaTUCTUKM.

6. SnemeHmbI husuku meepdo2o meria, amoMHO20 sA0pa U arneMeHmapHbIX Yyacmuu.

OnemeHTbl U3MKM TBEpAOro Terna. OneMeHTbl (PU3UKM aTOMHOro sapa. ONeMeHTbl (U3UKM dreMeHTapHbIX
yacTuu.



NMPUNOXEHME 1
K pabo4yen nporpamme

OLEEHOYHbLIE MATEPUAIbI
AnA NPOMEXYTOYHOU ATTECTALUU

no gncuunrinHe

OU3UKA



1. MepeyeHb NNaHNpyeMbIX pe3ysibTaTOB 00y4eHMUsi, COOTHECEHHbIX C NIaHUPYyeMbIMU pe3ynbTaTaMmu

0ocBOeHUA obpa3oBaTenbLHON NPOrpaMmbI

€CTeCTBEHHOHAy4HblE U
O6IJJ,eMH)KeHeprIe 3Ha-
HUA, METOObl MAaTeMaTun-

Nen/ | Kop HaumeHoBaHne komne- Kop 1 HanmeHoBaHMe MHAUKaTopa OOCTMXKEHMS KOMMETEHLUN
n Komne- TEHLMK
TEHL MU
1 OrK-1 CnocobeH npumeHsitb | WO-1onk1 — MNpMMeHSeT ecTeCTBEHHOHAYYHbIE 3HAHUSI U METO-

Obl MaTeMaTun4eckoro aHanum3a B I'IpOCbeCCMOHaJ'IbHOIZ nea-

TENTbHOCTW.

Yyeckoro aHammMsa U
MOAENMPOBaHNS B Mpo-
deccuoHaneHOM  ges-
TENbHOCTH.

NO-20nk1 — MNpuMeHsieT obLENHXEHEPHbIE 3HAHUS N METOAbI
MaTeMaTU4eCcKkoro MOAEeNMpPoBaHnNs B npodeccuoHansHon ge-

ATENIbHOCTU.

Koa n HanmeHoBaHue MHOWKaTOpa AOCTUXe-
HUA KOMMNETEHUUN

PesynbTathl 06y4eHust (nokasaTeny oueHnBaHus)

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

3HaeT: OCHOBHblEe 3a4a4n COBPEMEHHON (ON3NKN; OCHOB-
Hble 3aKOHbl MEXaHWKW, MONEKynspHOM uU3nKK, Tep-
MOAMHAMUKN, SMEKTPOANHAMMKM, 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 pasaenamMu OUsnKu.

NO-20rk1 — lMpumeHsieT obuienHXeHepHble
3HaHMA M MEeTOoAbl MaTemaTMyeckoro mope-
nvpoBaHusa B npodeccuoHanbHOW aesTerb-
HOCTMW.

YMeeT: ncnonb3oBaTb U3MYeckne 3aKoHbl NpU aHanuse
N peLLeHnn npobnem npodeccroHanbHOM
OEeATENbHOCTW.

YMmeeT: pabotatb B kOMaHAe npuv BbINONHeHUM nabopa-
TOPHbIX paboT

YMeeT: BbINOMHATL pacyeTbl U 0pOpMIsTb OTYETHI MO
nabopartopHbiM pabotam

MimeeT HaBbIkM: NpoBefeHUs PU3NYECKUX U3MEPEHNIA.
MimeeT HaBbIKN: KOPPEKTHOW OLEHKM MOrpeLHoCTen npu
npoBeaeHUn OU3NYeCcKoro aKCrnepumMmeHTa.

MmeeT HaBblkn 6e3onacHon paboTel B duandeckon nabdo-
patopuw.

MmeeT HaBbikn TabnmyHoro u rpaduyeckoro ocopmne-
HWS pe3ynbTaToB nabopaTopHbIx paboT.

2. I'IacnopT OLeHOYHbIX MaTepuanos nNo gucunninHe

Ne KoHTponupyemble WHaekc koHTponu- OueHoyHble cpeacTBa TexHonorus
n/n Moaynu/pasaensl/TeMbl pyemMom Komne- HauMeHoBaHve NeNe 3apaHuii oLeHKK (cnocob
AVCUMNNUHBI TeHuun (Mnu ee KOHTpONs)
yacTn)

1 | ®nsmyeckmne 0CHOBbLI Mexa- OrK-1 Tect 540 — 551 KommbroTeptoe
HUKKM. MexaHun4eckune Ko- 569 — 571 TECTUPOBAaHUE
nebaHuns 1 BOSHbI

lMpoBepka Kenc-
Keiic-3ananue 395 —412 3afjaHuns
Jlaboparopnast pa- | 421 — 431
6ora (cobecemoma- | 467 — 475 3awmTta nabo-
HUE, BOMPOCHI K 3a- paTopHouh  pa-
mute  jaboparop- foThl




HBIX PaboT)

MNpakTnyeckne
3aHATUSA 3awuTta npaktu-
(cobecedosaHue, 493 — 500 YECKUX 3aHATUN
80rIPOChI K 3auju-
me  npakmu4e-
CKUX 3aHsamuli)
CobecenoBanue KoHTponk
1—41 npenopa-
(9K3aMeH)
BaTenem
MonekynspHas (ctatnctu- Tecr 552 —559 Kommsroteproe
Yyeckas) umaunka n Tep- TECTUPOBAaHUE
MoAMHaMuKa.
Keiic-3ananue 413 —415 [MpoBepka kemc-
3agaHus
JlabopaToprast pa-
6ota (cobecemoBa- 3awuta nabo-
HUE, BOIPOCHI K 3a- | 442 — 443 paTopHOM pa-
muTe  Jraboparop- BoThbl
OrK-1 HBIX padoT)
MNpakTnyeckme
3aHATUSA 3awuTta npaktu-
(cobecedosaHue, 501 — 510 YECKUX 3aHATUN
80r1pPOChI K 3auju-
me  npakmu4e-
CKUX 3aHamuli)
CobecenoBanue Konpone
42 — 53 npenopa-
(9K3ameH)
BaTenem
OnekTpocTtatuka n nocTo- Tect 560 — 562 KomnsrotepHoe
SHHbIA TOK 566 — 568 TECTHPOBAHUE
Ketic-3ananue 416 — 420 lMpoBepka Kenc-
3agaHus
JlaGoparoprast pa- | 444 — 455 Bawmrta nabo-
6ora (cobecemopa- paTtopHouW  pa-
HHE, BOMPOCHI K 3a- BoThbl
mmTe Jraboparop-
HBIX paboT)
OrK-1 MpakTnyeckne 511 —516 3awumTta npaktu-
3aHATUSA YECKUX 3aHSATUN
(cobecedosaHue,
80r1POChI K 3auju-
me  npakmude-
CKUX 3aHamuu)
CobecenoBanue 54 — 81 KoHTponb
(3auer) npenoga-
BaTenem
OnekTpomarHeTnam. Bon- OrK-1 Tect 563 — 565 KommbrorepHoe
HOBasA 1 KBaHTOBas ONTUKa. 572 — 584 TECTHPOBaHUE
JlaGoparoprast pa- BawmTta nabo-
6ota (cobecenoBa- | 456 — 466 paTopHoM  pa-
HHE, BONPOCHI K 3a- | 476 — 484 60ThbI
muTe  Jaboparop-
HBIX paboT)
MpakTuyeckme 3awmTa npaktu-
3aHATUA 517 — 529 YECKUX 3aHATUN
(cobecedosaHue,
80r1pOChI K 3auju-
me  npakmu4e-
CKUX 3aHamuli)
CobecenoBanue 82 — 254 KoHTponb




(3auer) npenoga-
BaTenem
5 | OnemeHTbl aToMHON (hn3n- Tecr 585 —589 KommnbroTepHaoe
K/ U KBAHTOBOW MEXaHWUKM. TECTUPOBAHME
JlaGoparopHast pa- 3awuta nabo-
6ora (cobecemoma- | 484 — 485 paTopHon  pa-
HUEC, BOMNPOCHI K 3a- 60Tb|
muTe Jraboparop-
HBIX paboT)
OMK-1 MpakTnyeckne 3awuTta npaktu-
3aHAaTUA 530 — 532 YECKNX 3aHATUN
(cobecedosaHue,
80rIpPOChI K 3auju-
me  npakmuye-
CKUX 3aHamuli)
CobecenoBanue 254 — 312 KoHTponb
(9Kx3aMeH) npenoga-
BaTenem
6 | OnemMeHTbl pr3nkm Tecr 586 — 590 KommbroTepHoe
TBEpAoro Tena, aToMHOro TECTUPOBAHUE
sapa v aneMeHTapHbIX JlaboparopHast pa- Bawuta nabo-
yacTuy,. 6ora (cobecemoBa- | 485 — 492 paTopHOM  pa-
HHE, BOIPOCHI K 3a- BoThbl
mmTe Jraboparop-
HBIX paboT)
OMK-1 MNpakTnyeckne 3awuTa npakTu-
3aHATUA 533 — 539 YECKUX 3aHATUN
(cobecedosaHue,
80rIpPOChI K 3auju-
me  npakmu4e-
CKUX 3aHsamuli)
CobecenoBanue 313 — 394 KoHTponb
(3Kx3amMen) npenoga-
BaTenem

3 OueHOYHbIe cCpeacTBa ANA NPOMEXYTOUYHOM aTTecTaumm (3ayeT). TUNoBbie KOHTPOJbHbIE 3afaHus
WU UHble MaTepuarbl, Heo6xoauMble ANA OLEeHKU 3HaHUIN, YMEHUI, HaBbIKOB U (MNK) onbiTa Aes-
TenbHOCTU, XapaKTepu3yoLWmx 3Tanbl (OpMUPOBaHUS KOMMNETEHLIMI B NpoLecce oCBOeHusi obpa-

30BaTenbLHOMN nporpamMmmbli

3.1 CobecegoBaHue (3a4eT, IK3amMeH)

OrlNK-1- Cnoco6eH NpUMeHATbL COOTBETCTBYHOLMI (hU3nKo-MaTeMaTUYECKUIM annapar, MeToAbl aHanusa u
MoAaenupoBaHus, TeoOpeTn4eCkKoro U AKCnepuMmeHTasribHoOro nccriegoBaHus nNpu pelweHun npoq)eccuouanb-

HbIX 3agav
Ne dopmynupoBka Bonpoca
3agaHuga
31 Mexannueckoe asikeHue. IIpeamer Mexanuku. Cucrema otcuéra. TpaekTopus, JIMHA TyTH, BEKTOP
nepeMelIeHusl.
3.2 CKOpOCTh U YCKOpPEHHE.
33 [TocTynarenbHOE M BpaliaTebHOE ABIKCHHE TBEPAOTO TEIa.
34 [Tepsbiii 3akoH HptoToHa. HEpIManbHBIE CUCTEMBI OTCUETA.
3.5 Cuna, Macca, UMITYJIbC.
3.6 Bropotii 3akon HeloToHa.
3.7 Tperuii 3akoH HproToHa. JIBUKEHHE IEHTPA UHEPLIUU.
3.8 JIBr>KkeHue Tena mepeMeHHON Macchl. Y paBHeHHE Menepckoro.
3.9 3aKoH COXpaHCHMsI HMITYJIbCA.
3.10 IIpeobpazoBanus [anmnes. MexaHW4YeCKU MPUHIIAT OTHOCUTEIBHOCTH.
3.11 OHeprusi, paboTa, MOIHOCTb.
3.12 Kunernueckas sHeprusl.
3.13 ITorennmaneHas sHeprus. (IloTeHInanbHasi SHEPTHS B TIOJIE CHITBI TSHKECTH).




[orenmmansHas sHeprus. ([loTeHnmansHas SHEPTHS B IOJIE IICHTPAIBHOMN CHIIBI Ha TIPUMEpE CHIIBI

3.14
TpaBUTAIINN).

3.15 [otenmmansHas sHeprus. ([loTeHIManbHAS YJHEPTHS B MOJIE CHIIBI YIPYTOCTH).

3.16 3aKoH COXpaHEeHMs] MEXaHUUECKOM SHEPIUH. Y CIIOBUSI MEXAaHUYECKOr0 PABHOBECHS CUCTEMBI TEJL.

3.17 AOCOJIIOTHO YIIPYTUi U HEYNPYTHA YAApbIL.

3.18 MOMEHT cUjibl U MOMEHT UMITYJIbCA.

3.19 Mowment nneprmn. Teopema IllTeitHepa.

3.20 MOMEHT HHEPITMH JUCKA.

3.21 MoMeHT uHepIHU OIMHHOTO CTEPIKHSL.

3.22 OCHOBHOW 3aKOH JIMHAMHKH BPaIaTeIbHOTO JIBUKEHHSI.

3.23 3aKoH COXpaHEHMsI MOMEHTA UMITYJIbCA.

3.24 ITocTynaTsl cienMagIbHOM TEOPUH OTHOCUTEIHLHOCTH.

3.25 [Tpeobpazosanus Jlopenna.

3.26 OTHOCHUTENBHOCTb JJIUH U IPOMEXKYTKOB BPEMEHH.

3.27 OCHOBHOM 3aKOH PENISTHBUCTCKON JUHAMHUKH.

3.28 3aKOoH B3aUMOCBS3U MAacChl U SJHEPTHH.

3.29 I"apMoHMYeckue KoaeOaHusl.

3.30 MexaHndecKne TapMOHHYSCKHe KoeOaHus. JIMHEeHHBIA TapMOHHYSCKHNA OCIIHILISITOP.

3.31 MexaHUUECKUE rapMOHUYECKHE KoJicOaHus. DU3HMUCCKUIl MAsSTHHK.

3.32 MexaHUYECKHE rapMOHUYECKHE KoJicOanus. MaTeMaTHYCCKHI MasTHHK.

3.33 CrnoxeHue IBYX OJMHAKOBO HANPABJICHHBIX KOTEPEHTHBIX TAPMOHNYECKHUX KOJICOaHHH.

3.34 buenmue.

335 CroxeHne B3aMMHO TEPIICHIUKYISIPHBIX TAPMOHUYECKUX KoseOanuid. JInneitnas, smmnruieckas u
IUPKYJISIpHAsT OJISIPU3AITHSL.

3.36 3aryxarnme MeXaHHYSCKHe KOJeOaHusl.

3.37 BriHyXIeHHBIE MEeXaHUUYeCKue KoseOanus. Pezonanc.

3.38 TIponosbHBIE U TTOTIEPEYHBIE BOJIHBI B YIIPYTO# cpefie.

3.39 YpaBHeHHe Oeryniei BOIHBL.

3.40 da30Basi CKOPOCTb U PHEPIUs YIPYTUX BOJIH.

341 IIpunnun cynepnosuuuy BoJH. I'pynnosasi CKOpOCTb.

342 [Ipenmer monexymspHoi ¢pu3nku. TemmoBoe apmxenne. CTaTUCTUYECKUN M TEPMOINHAMHYECKHH
METOJIbI IICCIICTOBAHUSI.

3.43 YpaBHEHHUE COCTOSIHUS UI€ANIBHOTO Tra3a. 3akoHsl boiins — Mapuorra, [llapas u I'eli-JIroccaka.

3.44 [TosiHast ¥ BHYTPEHHSIS] SJHEPITUH CUCTEMBL.

3.45 Temora u pabora.

3.46 [IepBoe HayaIO TEPMOINHAMUKH.

347 TemmoémkocTh BemecTBa. [[puMeHeHre TIepBoro Havalla TePMOAMHAMHKH K H30IpoIieccaMm B
WJieabHOM Ta3e. YpaBHeHue Maiiepa.

3.48 OCHOBHO€ ypaBHEHHE KHHETUUECKON TEOPHH ra3oB.

349 3aKOH paBHOMEPHOT'O pacipeieIeHHs SHEPIHH 110 CTENEHIM CBOOO0Ibl. BHYTpeHHsIsI sHEprus
WICTBHOTO rasa.

3.50 SIByieHMsI IepeHoca B ra3ax.

3.51 Kpyroseie npoueccel. Hukn Kapho.

3.52 OO6parumMble 1 HeoOpaTHMBbIE Tporiecchl. Bropoe Hadano TepMOANHAMUKH.

3.53 M3otepmbl peanbHbIX ra3oB. YpaBHeHue Ban-nep-Baanbca.

3.54 DneKkTpocTaTHKa. 3aKOH COXPaHEHUs DJIEKTPUIECKOT0 3apsiaa. 3aKOH KyJIOHA.

3.55 DnexTpudeckoe noje. HanpsykeHHOCTh MO,

3.56 [TpuHIMT CYNepIIO3UITNY dJIEKTpUIecKuX noJiei. [Tome DIekTpruaeckoro AUIMOs.

357 ITotok Hanpsix€aHocTH. Teopema Octporpaackoro — ['aycca [Jis 2JIEKTPOCTaTUYECKOTO OIS B
BaKyyMe.

358 Paborta, coBepiiaemast CHJIaMH 3JIEKTPOCTATUYECKOTO OIS IPU TIEPEMEILICHUH B HEM
3IEKTPHUYECKOTO 3apsiia.

3.59 TloTeHnman 3IeKTPOCTATHUECKOTO MOJIs.
[Ipumenenne Teopemsr OcTporpaackoro — ['aycca st pacy€ra JeKTpOCTaTHIECKUX MOJIeH B

3.60 Bakyyme. [lose 3apsia g, paBHOMEPHO PacIpeIeIEHHOTO 10 MMOBEPXHOCTH Cephl paauyca R ¢
MIOBEPXHOCTHOW INIOTHOCTBIO 0.
ITpumenenue TeopeMbl OcTporpaackoro — ['aycca st pacuéra IeKTpOCTaTUIECKUX MOJIeH B

3.61 BakyyMme. [lose 3apsiga g, paBHOMEPHO paclpeieIEHHOTO C TTOBEPXHOCTHON TUNIOTHOCTBIO ¢ TI0
IUIOCKOCTH.

3.62 ITpumenenne TeopeMbl OcTporpanackoro — ['aycca st pacdyéra DIeKTPOCTATHICCKUX TOJICH B




BakyymMme. [lorne 3apsiaa ¢, paBHOMEpPHO pacupeaenéHHoro mo o0séMy mapa paguyca R ¢ 00bEMHOM
TUIOTHOCTBIO p.

3.63 JunonpHple MOMEHTBI MOJIEKYJ1 AudseKTpuka. [lonsipusanus qud3aeKTpUKOB.

3.64 Teopema Octporpanackoro — ["aycca 1uist 3I€KTPOCTaTUYECKOTO TOJSL B CPEJE.

3.65 YcnoBust U1 3NIEKTPOCTaTHUECKOTO MOJISl Ha TPaHMIIE pa3fiesia M30TPONHBIX AUAIEKTPUUYECKHUX Cpell.

3.66 CerHeTo3JIeKTpHUKH.

3.67 TTpOBOJTHUKH B DIICKTPHICCKOM ITOJIC.

3.68 EmkocTs YEIUHEHHOTO TPOBOTHHKA.

3.69 Bsaumuas émxocts. Konencatopsl. EMKOCTh MI0ckoro KoHaeHcaropa.

3.70 B3aumuas émxocts. Koniencatopsl. EMKOCTB chepHuecKoro KoHIeHcaTopa.

3.71 Bsanmuas émxoctb. KoreHcaTopsl. EMKOCT IMIMHAPHYECKOr0 KOHIEHCATOPA.

3.72 DHeprus 3apsHKEHHOT0 MPOBOAHHUKA M DJICKTPUUIECKOTO TOJISI.

3.73 3aKOH COXpaHEHUs SHEPTUH VISl JIEKTPUYECKOI0 MOJISL B HECETHETONIEKTPUUECKOHU Cpefie.

3.74 [onsitne 06 mekTpudeckoM Toke. Criia M INIOTHOCTB TOKA.

3.75 OCHOBBI KJTACCMYECKOH 3JIEKTPOHHOM TEOpHHU AJIEKTPONPOBOIHOCTH MeTaiioB [pynae — JlopeHia.

3.76 3akonsl Oma u J[xoyns — Jlenna.

3.77 Croponnue cuibl. [TpaBmia Kupxroda.

378 3akonsb! anekTponm3a Gapangess. DIeKTpoTUTHYECKast JUCCOIHUAINSA. ATOMHOCTD SJICKTPHIECKUX
3apsI0B.

3.79 ONeKTpoIUTHYECKas IPOBOJUMOCTb KHUJIKOCTEH.

3.80 DNEeKTPOIPOBOAHOCTh Ta30B. [ToHITHE 0 pa3TUYHBIX TUIIAX TA30BOT0 pa3psiaa.

3.81 Hekoropekle cBeneHus o mia3Me.

3.82 MarnuTHasg unaykiys. Cuna JlopeHna.

3.83 3akoH Amrmepa.

3.84 3akoH buo — CaBapa — Jlamnaca.

385 ITpumenenue 3akona buo — CaBapa — Jlannaca anst pacy€ra MarHUTHBIX oJield B Bakyyme. [lone
TPOBOAHMKA KOHEUYHOM JJIMHBI C TOKOM 1.

336 [Ipumenenwne 3akona brno — CaBapa — Jlammaca muist pacuéra MarHUTHBIX TToJieH B BakyyMme. [Tome
COJICHOHJIA.

3.87 3aKoH MOJIHOTO TOKa JIsl MATHUTHOI'O MOJIsl B BaKyyMe.

3.88 MarnutsbIi motok. Teopema Octporpaackoro — 'aycca 1yt MarHUTHOTO TTOJIS.

3.89 PaboTa nepeMeIeHus MPOBOJAHNKA C TOKOM B IIOCTOSSHHOM MAarHHUTHOM TIOJIE.

3.90 MaruutHble MOMEHTHI SJIEKTPOHOB U ATOMOB.

3.91 ATOM B MArHUTHOM IIOJIE.

3.92 JlmaMarHeTUKH U napaMarHeTUKU B MATHUTHOM IIOJIE.

3.93 MarHuTHOE I0JIe B BELIECTRE.

3.94 DeppoOMarHeTHKH.

3.95 YcoBus TSI MAarHUTHOTO TTOJISL Ha TPaHUIIE Pa3/ielia H30TPOIHBIX CPe.

3.96 OCHOBHOM 3aKOH JI€KTPOMarHUTHON MHAYKLIUU.

3.97 SIBneHue caMOMHIYKIUY.

3.98 B3anMHas uHayKIus.

3.99 DHeprus MAarHUTHOTO T0JIs1 B HeheppOMArHUTHON U30TPOITHOH Cpefie.

3.100 3aKoH coXpaHEHHs PHEPTHH JUIl MArHUTHOTO NOJIS B He()eppOMarHUTHOH cperie.

3.101 OOmmas xapakTepucTHka Teopnn Makcseia. [lepoe ypaBHeHne MakcBenia.

3.102 Toxk cmenienus. Bropoe ypaBHenue MakcBeia.

3.103 Tpetbe u ueTBEPTOE YpaBHEHUSI MaKcBeIa.

3.104 Tlonnas cucrema ypaBHeHH MakcBesia Jisl 3JeKTPOMarHuTHOTO TOJIsI.

3.105 CB0060IHBIC TAPMOHHYECKHE KOJIeOaHH B DIIEKTPUICCKOM KOJIeOaTeIIbHOM KOHTYpE.

3.106 CB00OIHBIC 3aTyXaroIUe KOJIcOaHus B DIICKTPUICCKOM KOJIe0aTeIbHOM KOHTYPE.

3.107 BbIHYK/IEHHBIC DJICKTPHYESCKUE KOJICOaHMSI.

3.108 CBOWCTBa DJIGKTPOMArHUTHBIX BOJTH.

3.109 DHeprus NEKTPOMArHUTHBIX BOJIH.

3.110 CBeTOBO BEKTOP.

3.111 MOHOXPOMAaTUYHOCTb CBE€TOBBIX BOJH.

3.112 Wutepdepenius cera.

3.113 BpeMeHHas: KorepeHTHOCTh. BpeMsi KOrepeHTHOCTH.

3.114 IIpocTpaHCcTBEHHAsI KOTEPEHTHOCTh. JIJIMHA KOT€PEHTHOCTH.

3.115 I'eomerpuueckas pa3HOCTb X0J1a.

3.116 OnTuyeckasi pa3HOCTh X0J1a.

3.117 OnTHyeckast JUIMHA TYTH.




3.118

YcnoBust nHTEpEPEHIIMOHHBIX MAKCHUMYMOB 1 MUHUMYMOB.

OnTtudeckue cxembl HaOMOIeHU HHTEpdepeHInn cBeTa (Onuszepkano @penerns, ounpuzma Openerns,

3.119 ownnH3a bue).

3.120 Pacuér naTEepdPEepCHINOHHON KAPTUHBI OT IBYX KOT€PEHTHBIX HCTOYHUKOB.

3121 Wutepdepenuys cBera B TOHKHUX IUIEHKAX. Y CIOBUS Uil HHTEPPEPEHIIMOHHBIX MAaKCHMYMOB
OTpa’KEHHUsL.

3122 WuTepdepeHms cBeTa B TOHKHAX IUIEHKAX. Y CIIOBHS U HHTEP()EPEHINOHHBIX MUHUMYMOB
OTpaKEHUSL.

3.123 [Tosrockl paBHOTO HAKIIOHA.

3.124 ITonocel paBHOM TOJIIMHEIL.

3.125 Paauychl TEMHBIX U cBeTJIbIX KoJiell HproTOHA B OTpayKEHHOM M ITPOXOJSIIIEM CBETE.

3.126 WutepdepeHiys MHOTHX BOJIH.

3127 [Ipumenenne uarepdepernnu. [Ipocsetnenne muH3. IHTEpPEepeHINOHHBIC CBETODMIBTPHL.
HHTEepdepoMeTphI.

3.128 Judpaxkius cera.

3.129 ITpunnun I'roifreHca.

3.130 ITpunmun I'tofirenca — @peHens.

3.131 Merton 30H @penens.

3.132 Judpaknust @penerns.

3.133 Judpaknust @penens Ha KPyTiIoM OTBEPCTHH.

3.134 Judpakiust @peHens Ha TUCKE.

3.135 Judpaxkius Ppayrarodepa.

3.136 Judpakmus @payrrodepa Ha IIEH.

3.137 OnnoMepHas nudpakimonHas pemeérka. [lepron onHOMEpHON THPPAKIIMOHHONW PEIIETKH.

3.138 YpaBHeHnue AupakHOHHON PEHIETKH.

3.139 Judpakiust Ha TPOCTPaHCTBEHHOW peIIETKe.

3.140 Ycaosust Jlay».

3.141 Ycaosust Bynsga — bparra.

3.142 HccnenoBanue CTpyKTypbl KpUcTaioB. PeHTrenorpagus.

3.143 [TonsiTne 06 ONTHYECKU OJTHOPOJHOM Cpefe.

3.144 JludpakiimoHHOE OrpaHHYCHHUE PA3PEIIAONICH CIIOCOOHOCTH TPUOOPOB.

3.145 [ousiTe 0 rojorpaduu.

3.146 BsaumoeiicTBue cBeTa ¢ BEIIECTBOM.

3.147 ITormouenue caera.

3.148 3akoH byrepa — JlambGepra.

3.149 HarypanbHblil moka3zaTenap NOTJIOIIEHUS CPEJIbL.

3.150 KoMIiekcHBIH MoKa3areib MPETOMIICHHS CPEJIbL.

3.151 Crektp noryonieHus. I10JI0CHI TOTJIOICHHS.

3.152 [TpuHIIUO KOJTOPUMETPUUECKOr0 aHAJIN3A.

3.153 PaccesiHue cBera.

3.154 MoutekymsipHoe (paJIeeBCKOE) paccesiHue.

3.155 PaccesiHue cBeTa B MYTHOM cpeie.

3.156 SIsmenue Tunmans.

3.157 3akoH Pases.

3.158 Oddexr Mu.

3.159 [IpuHuMD HeeIoMeTPUIECKOro aHaIn3a.

3.160 Jucnepcus cBeTa.

3.161 Hopmarnbehas u aHoManbHas quctiepens. | paduk 3aBUCUMOCTH TTOKa3aTeist MPEeIOMIICHUS CPENIBI OT
4acTOThI AIAIOLIETO CBETA.

3.162 Kitaccuyeckasi 3JieKTpOHHAsI TEOPUS AUCIIEPCHH CBETA.

3.163 M3nyuenue (3¢ dexr) BaBunona - YUepeHkosa.

3.164 EcTtecTBeHHBIN U MOJISPU30BAHHBIN CBET.

3.165 [onspusanus ceera.

3.166 [onsipusarop 1 aHAINU3ATOP.

3.167 I'maBHAas MIO0CKOCTh MOJISIpU3aTOPA.

3.168 3akoH Maitoca.

3.169 VHTEeHCUBHOCTH CBETA MPONICAIIETO MOISPU3aTOP.

3.170 Crioco0bI MOTYYCHHS TOJIIPU30BAHHOTO CBETA.

3.171 [Tonspu3anus cBeTa Npu OTPAKEHUHU OT FPAHUIIBI pa3fesia IBYX JUANIEKTPUIECKHUX Cpell.

3.172 [TonsipU3aliluOHHBIE TPU3MBL.




3.173

3akoH bproctepa.

3.174 JIBoitHOE JTydenpenoMIICHHE.

3.175 OnTHueckasi aHU30TPOIHSL.

3.176 OnTHueckast OCb KpUCTaILIA.

3.177 I'maBHas MI0CKOCTS (TJIaBHOE CEUYEHHE) OJHOOCHOTO KpUCTAILIA.

3.178 OOBIKHOBEHHBIN M HEOOBIKHOBEHHBIN JIYUH.

3.179 Tlonsiponibl.

3.180 Dnnuntrdeckas noaspusars. [upkyispHas HoaspHu3arysl.

3.181 JluneliHast mosspuU3alusl.

3.182 HuTepdepeHIs mosipu30BaHHOTO CBET.

3.183 [TpoxosxeHre JTUHEHHO MOIPU30BAHHOTO CBETA Yepe3 IUIACTUHKY B TOJ JUTMHBI BOJIHBL.

3.184 [TpoxoxaeHne JUHEHHO TOIIPU30BAHHOTO CBETA Yepe3 IUIACTUHKY B YETBEPTH JUTMHBI BOJHBI.

3.185 [Tpoxox/ieHNe JIMHEHHO MOISIPHU30BaHHOIO CBETA Yepe3 IUIACTUHKY B LIENYIO JJIMHY BOJIHEL.

3.186 HckyccTBeHHast onTudeckas aHU30TPOIHsL.

3.187 DOTOYIPYroCTh.

3.188 Dddexr Keppa.

3.189 O¢¢exr Korrona — MyToHa.

3.190 SIBneHue BpalieHusl JI0CKOCTH NOJSIPU3ALIIH.

3.191 TTonsTHE 00 ONITUYECKHA AKTUBHBIX BEILLIECTBAX.

3.192 OtpuuatenbHble (JIEBOBpALIAIOUINE) U MOJ0KHUTEIbHBIE (TPaBOBpAIIAIONINE) KPUCTAIIBL.

3.193 Y nenpHOE BpameHue (MMOCTOSTHHAS BPAIICHU).

3.194 [TpuHIMT MOJSIpUMETPHH (CaXapoOMETPHH).

3.195 D¢ dexr Dapanes. [Tocrosunas Bepae.

3.196 PajnanyoHHbIi TemII000MeH (TeII000MeH H3ITyYeHHEM).

3.197 TeroBoe U3TydeHNE.

3.198 PaBHOBECHOE M3ITyUCHHE.

3.199 CrexrpaibHasi IIIOTHOCTh 00BEMHOH IIOTHOCTH dHepruu. Ennnania namepenns.

3.200 OHepreTudeckas CBETUMOCTb. ENMHNIIA H3MEpEHUsI.

3.201 CrexTpaipHas INIOTHOCTh SHEPreTHYecKoi cBeTuMOoCTH. EnnHNIa n3MepeHus.

3.202 IornomarenpHas cmocoOHOCTh (MOHOXPOMATHUYCSCKHI KO3 DHUIIMEHT MOMIIONICHH S ) TeIa.

3.203 AOCOIIOTHO Y€pHOE TEIO.

3.204 Cepoe Terno.

3.205 3akon Kupxroda.

3.206 Oyukuus Kupxroda.

3.207 WHTerpangpHasl cTeNeHb YepHOTHI Tea.

3.208 YEpHoe M3nyIcHHE.

3.209 3akon Credana — bospimana.

3.210 [ocrostaaas Credana — bompiimaHa.

3.211 3akoH Buna (3akoH cMmenienus Buna).

3.212 IlocrosinHast BuHa.

3213 I'paduku 3aBICHMOCTH HCITyCKATEIBHOW CIIOCOOHOCTH a0COFOTHO YEPHOTO TeIa OT YaCTOTHI U
JUTMHBI BOJTHBI IPU Pa3IMYHBIX 3HAYCHUSIX TEMIIEPATYPHI.

3.214 ®Popmyia BuHa.

3.215 ®Dopmyna Panes — JlxuHca.

3.216 YapTpaduoneronas katactpoda.

3.217 KsanroBas rumotesa [lnanka.

3.218 CpeaHsist SHeprus KBAaHTOBOT'O 3JIEKTPOMAarHUTHOTO OCLHMJUISITOPA.

3.219 @opmya [lnanka juist UCITycKaTeIbHOM CIIOCOOHOCTH abCOMIOTHO YEPHOTO Tea.

3.220 Beisoj 3akona Credana — bossimana u3 popmyiiel [T1aHka.

3.221 BeiBoj 3akoHa cMmenieHns Buna u3 dopmyisl [Tnanka.

3.222 IToctosinHas [1nanka. EquHuisl uamMepenust.

3.223 Casi3p mocrostaHOM [Tmanka ¢ mocrostaHO# Credana — bonpnMana.

3.224 OnTHyeckasi TUPOMETPHUS.

3.225 OnTHyecKue U paJuaioHHbIC THPOMETPHI.

3.226 IToTOK H3JTyYCHHUS.

3.227 DHepreTudecKkas OCBEIEHHOCTb.

3.228 Cuna uznydenus. Eqununa u3Mepesus.

3.229 OHeprerudeckas pkocTb. Ennnuma usMepenus.

3.230 CriekTpanbHasl IIOTHOCTh SHEPTEeTUIECKON IPKOCTH. ENHuUIIa M3MEpeHHS.

3.231 PanuarnmonHas Temneparypa.




3.232

SIpkocTHasg TeMieparypa.

3.233 IIBeToBas Temmneparypa.

3.234 ®DoTo3¢heKT B razax.

3.235 Bremaunii poTorddexT.

3.236 Buyrtpennuii poroaddexr.

3.237 DOTOPOBOUMOCTD.

3.238 Bentunbabiid oTodddekT.

3.239 3akonbl BHenHero hoTtodddekra (3akonbl CTOIETOBA).

3.240 Bonbr-amnepHas xapakrepuctuka BHenrHero horoaddekra.

3.241 YpaBHenue DiiHmiTeiina 11 BHenmHero horoaddekra.

3.242 KpacHas rpanuna gorodddekra.

3.243 PaboTa BbIX0Oa IEKTPOHA C MOBEPXHOCTH METAJIA.

3.244 DOTOHBI.

3.245 Macca u uMnynbsc GoToHa.

3.246 Jasnenwne cBera. OnbiThl JleOenena.

3.247 ®dopmya TaBICHHUS CBETA.

3.248 OOBsCHEHHE TaBJICHUS CeTa C MO3HUIHN BOJTHOBOW U KBAHTOBOW TEOPHUH.

3.249 S¢¢exr KomnTona.

3.250 KomnToHOBCKas ATIMHA BOJHBI 3JICKTPOHA.

3.251 3akoH coxpaHeHus sHepruu uis 3gdexra Komnrona.

3.252 DHeprus ICKTPOHA OTAAYH.

3.253 3akoH coxpaHeHusI HMITyJIbca i dddekra Kommrona.

3.254 KopnyckymnsipHo — BOJIHOBasI IBOMCTBEHHOCTh CBOMCTB CBETA.

3.255 Bonna ne bpoits.

3.256 KopnyckynsipHO - BOJIHOBasi ABOWCTBEHHOCTh CBOMCTB YaCTHI BEIIECTBA.

3957 OKcrepuMeHTaIbHOE 000CHOBAHHE KOPITYCKYISPHO - BOTHOBOI TBOWCTBEHHOCTH CBOWCTB YaCTHUI]
BeriectBa. JJudpakiius MEKpOYACTHII.

3.258 BonroBas gyHknms (ncu-GOyHKIus).

3.259 duznueckuil CMbBICI KBaJpaTa MOJIYJIsl BOJIHON (PyHKIIUH.

3.260 Bpemennoe ypasaenue llIpeaunrepa.

3.261 JIBrmxeHne cBOOOTHOM YaCTHIIBI.

3.262 TTorenmansHas ama.

3.263 CrauuonapHoe ypasuenue [lIpeannrepa i 4acTULIbI B MOTEHIIMAILHOM SIME.

3264 CraunonapHoe ypaBHeHue llIpenunrepa 1yist yacTHLBI B OJJHOMEPHOU MOTEHIIMAILHOM sMe
OeCcKOHEYHOM TITyOUHBI.

3265 Pemrenne ypaBuenus Llpeaunrepa [uis 4acTUIBI B OTHOMEPHOM NOTSHIIMATIBHOMN sIME OECKOHEYHO
TJTyOWHBL.

3266 CoOcTBeHHOE 3HAYCHHE YHEPTUH [T YACTHUIIHI B OJTHOMEPHOH IMOTEHIIHATBFHOHN sIMe OECKOHEUHOU

) [JTyOHHBI.

3.267 JInHelHbIN rapMOHUYECKUH OCLHIILISITOP.

3.268 CranuonapHoe ypaBaenue llIpeauHrepa 11 JTMHEHHOTO TAPMOHUYECKOTO OCITHILISATOPA.

3.269 Pemenue ypasaenwust [lpenuarepa st TMHEHHOTO TAPMOHHUYECKOTO OCIIHILIATOPA.

3.270 Hynesasi sHeprust AMHEHHOr0 TAPMOHUYECKOT0 OCHIIIISTOPA.

3.271 CootHouienust Heonpenenénnocre I'eif3endepra 11t KOOPIMHATH M UMITYJIbCA.

3.272 CootHouienust HeonpeaenéHHocreii [eii3enOepra Jyist SHEpruu U BpEMEHH.

3.273 IIpUyYrMHHOCTH B KBAHTOBOM MEXaHHUKE.

3.274 TIpuHIMT TOTIOJIHUTEIBHOCTH.

3.275 OrpaHHYeHHOCTh KIIACCHYECKOTO MEXaHHYECKOTO NETEPMHHU3MA.

3276 TynuensHblit 53¢ dexr. [IpozpaunocTs Oapbepa s MPSIMOYTOJIBHOTO MTOTEHIIMAIBEHOTO Oapbepa ¢
BoicoToil Uy 1 mmpuHoii L.

3.277 TynuaensHbIN ¢ dekT. [Ipo3padHocTsh Oapbepa Al TOTEHIIHAITBHOTO O6aphepa CI0XKHON (HOPMEI.

3.278 ITonsiTHe 00 aTOMe M BOJOPOIOIOI00HOM HOHE.

3.279 CrexTp U3mydeHusl.

3.280 ®opmyna baneMepa - PunOepra 1t 9acTOTHI M [UIMHBI BOJTHBI H3TyYCHIS aTOMa BOJOPOAa U
BOJIOPOOIOIOOHOTO HOHA.

3.281 [ocrosinnas Punbepra. Exnnuna n3mepenusi.

3.282 Cepun uHuH BojopoaHoro cnekrpa (Jlaiimana, banemepa, [Tamena, bpakera, [1byana, Xembpn).

3.283 TepMbl aTOMa BOJIOPOAA U BOJOPOOIIOT00HOTO HOHA.

3.284 OHeprust CBA3HU.

3.285 [ToTeH1an MOHU3ALIKY.




3.286

Tlocrynarst bopa.

CrammonapHoe ypasaenue Llpenuarepa miis ABMKEHUS 3JIEKTPOHA B KyJTTOHOBCKOM TIOJIE Spa C

3.287
3apsaoM Ze.

3288 KsanToBanne opOMUTaIFHOIO MOMEHTA MITYJIECA M YJHEPTUH JIEKTPOHA TIPH €TI0 JIBIKCHHUU B
KYJIOHOBCKOM MOJIE S/Ipa C 3apsaoM Ze.

3.289 IepBbIit 0OPOBKHIA pauycC.

3.290 IIpocTpaHCTBEHHOE KBAaHTOBaHHE.

3.291 CoOCTBeHHBIN MAarHUTHBIA MOMEHT W CIIMH JJICKTPOHA.

3.292 KBanTOBBIE UKCHA.

3.293 KBaHTOBBIE COCTOSIHHUSIL.

3.294 ®DopMBI INIEKTPOHHOTO 00J1aKa B PA3IMYHBIX KBAHTOBBIX COCTOSTHUSX.

3.295 [punnun ITaynu (IpUHIHI HCKITIOYCHUH).

3.296 ®DepMIOHBI U 0030HBL.

3.297 Ilepuoauueckas cucreMa 3jieMeHTOB MeHieneeBa.

3.298 DJIeKTPOHHBIN cI10¥ (000JI0UKa).

3.299 XUMHUYECKHE CBSI3U U CTPOCHHUE MOJIEKYJI.

3.300 MoJIeKyIISIpHBIE CITIEKTPBI.

3.301 DJNeKTpOHHBIE, KOJeOaTeIbHBIC M BpalllaTeIbHbIC TIOTYPOBHU SHEPTHHA MOJICKYJIBI.

3.302 [ToHsiTHE O MONEKYISIPHOM CIIEKTPAJILHOM aHAIH3E.

3.303 [Mornonienue GOTOHOB.

3.304 CHoHTaHHOE ¥ CTUMYJINPOBAHHOE MCITYCKaHNe ()OTOHOB.

3.305 JIromunecuennusa. Buaer JIromuHEeCcieHITNN.

3.306 BrIHyX1€eHHOE H3ITy4ECHHE.

3.307 OnTtuueckre KBaHTOBBIE TEHEPATOPEHI (J1a3ephl).

3.308 3akon byrepa — JlamOepra — ®abpukanra.

3.309 TpéxypoBHeBast cxema.

3.310 Co3nianne MHBEPCHOM 3aceIEHHOCTH Ha METaCTa0MIILHOM YPOBHE.

3.311 CTUMyTHpPOBaHHOE UCITYCKaHHE (DOTOHOB B ONITHIECKOM PE30HATOPE.

3.312 CBoiicTBa U IPUMEHEHHE J1a3epHBIX JTyde.

3.313 IToHsiITHE O KBAHTOBBIX CTATUCTUKAX.

3.314 ®da30BO€ MPOCTPAHCTBO. DIeMEHTapHasl siueiika ()a30BOro MpoOCTPaHCTBA.

3.315 IInoTHOCTH cocTossHUN. DYHKIHS pacTpeesIeHUs TI0 AJIEKTPOHHBIM COCTOSHHSIM.

3.316 ITpuHIMO HEPA3IUUMMOCTH TOKIECTBEHHBIX YACTHII.

3.317 Wznyuenne kak GOTOHHBIH ras.

3.318 dynkims pacnpenenenns boze — DiHIITEHHA.

3.319 QDOHOHHBIN I'a3 B KPUCTAILIE.

3.320 Pacnipenencare (OHOHOB IO SHEPTHSIM.

3.321 TennoéMKoCTh KPUCTAINIMYECKON PEIIETKHU 110 TEOpUH DWHIITEHHA.

3.322 XapakrepucTuyecKkasi Temieparypa.

3.323 3akon rononra — I[1tu.

3.324 ITonsTHE 0 TeOpHM TemIoéMKOCTH Jebast.

3.325 ®dynkwms pacnpenenenus Pepmu — upaka.

3.326 [ToHsiTHE O BBIPOXK/ICHUU CUCTEM YaCTHII, ONMCHIBAEMBIX KBAHTOBBIMH CTATHCTHKAMH.

3.327 [TapaMeTp BBIpOXKIAEHUSL.

3.328 TemnepaTtypa BIPOXKICHUS.

3.329 XuMHYeCKUH ToTeHInaI. JHeprus PepMu.

3.330 BbIpox/1eHHBIN 371€KTPOHHBIN epMu-ra3 B METAJIIAX.

3.331 Pacnipenenenue maIoTHOCTH COCTOSIHUM 3JIEKTPOHOB MPOBOJAMMOCTH B METAJLIE MO SHEPTHUSIM.

3.332 IToHsITHE O KBAHTOBOM TEOPUU JIEKTPONPOBOJHOCTU METAIIIIOB.

3.333 CBepXIIpOBOIUMOCTb.

3.334 TloHsiTrie 0 30HHOHM TEOpUHU TBEPIBIX TEJ.

3.335 ITpuamHBI 00pa30BaHUS YHEPTETHUSCKHUX 30H.

3.336 Pacnipenenenue 2JeKTPOHOB MO YHEPTEeTUYECKUM 30HAM.

3.337 30Ha MPOBOAMMOCTH, BaJICHTHAsI 30Ha. 3alpelieHHas 30Ha.

3.338 MeTauibl, TOJYIPOBOIHUKH U JIUAJICKTPHUKH C TTO3UITUN 30HHON TEOPHH.

3.339 DJIEKTPOITPOBOIHOCTD OJYTIPOBOTHUKOB.

3.340 CoOCTBEHHbIE TOIYTIPOBOJHUKH.

3.341 3aBHCHMOCTb Y/ICIbHOH 3JIEKTPOIIPOBOAHOCTH COOCTBEHHBIX MOIYIPOBOIHUKOB OT TEMIIEPATYPHI.

3342 3aBUCHMOCTb MOJIOKEHHSI YPOBHS DepMH B MOTYNPOBOJHUKAX OT TEMIEPATyphl U BEPOSTHOCTh

Iepexoia 2JICKTPOHa B 30HY IIPOBOJAMMOCTH.




3.343 JIOHOpHBIE M aKIIENITOPHBIE PUMECH B TIOTYIIPOBOJHUKAX.

3.344 ITpumecHBIE DHEPTETHUECKHE YPOBHHU.

3.345 [TpumMecHast MPOBOIUMOCTD MTOJYTIPOBOJIHUKOB.

3.346 [TosmrynpoBOAHUKY N-THIA U P-TUIIA.

3.347 DNEeKTPOHHO-JILIPOYHBIN Mepexoa (p-n — mepexo).

3.348 O06pa3oBaHKe 3aMMPAIOIIETO CIIOSL.

3.349 BonbT-amMniepHas xapakTepUCTHKA MOJYIPOBOJHUKOBOIO JIHOAA.

3.350 IlnaHeTapHas MOJENIb CTPOSHUS aTOMA.

3.351 3apsiz, Macca U pa3Mephl siiep.

3.352 MaccoBoe unciio. 3aps10Boe YUCIIO.

3.353 MOMEHT UMITYJIbCA Spa U €T0 MAarHUTHBIA MOMEHT.

3.354 SInepHBI MarHeTOH.

3.355 SlnepHoe rupOMarHUTHOE OTHOLIEHHE.

3.356 Cocras sipa.

3.357 XapaKTepUCTHKH HYKIOHOB.

3.358 CBoiicTBa M IpHpOJA SASPHBIX CHIL.

3.359 OHeprus CBA3H sAapa.

3.360 Y nenbHas SHEPrusi CBsI3U SApa.

3.361 JledekT Macchl ¥ PHEPIUU siIpa.

3.362 I'paduk 3aBUCHUMOCTHU YICIbHON SHEPTHH CBSA3M OT MAaCCOBOTO YMCIIA M CJICCTBHE U3 HETO.

3.363 TToHsATHE O KPUTEPUH YCTOMUMBOCTH aTOMHBIX SIICP.

3.364 PannoakTHBHOCTE.

3.365 EcTecTBeHHas pagloaKTUBHOCTD.

3.366 HckyccTBeHHasl pailiOaKTUBHOCTb.

3.367 3aKOHOMEPHOCTH M XapaKTEPUCTUKH 0. - PAIMOAKTUBHOCTH.

3.368 3aKOHOMEPHOCTH M XapaKTEPUCTUKH [ - paIMOAKTUBHOCTH.

3.369 3aKOHOMEPHOCTH U XapaKTEPUCTHKH [3. - paJHOaKTHBHOCTH.

3.370 3aKOHOMEPHOCTH 1 XapaKTEPUCTHKH [+ - paIMOaKTHBHOCTH.

3.371 3aKOHOMEPHOCTH M XapaKTEPUCTUKU CIIOHTAHHOTO JICJICHHUSL.

3.372 3aKOHOMEPHOCTH U XapaKTEPUCTHKH Y - H3ITYUCHHUS.

3.373 3aKoH paJIMOaKTUBHOTO pacmajia.

3.374 Tlocrosinnas pacniana. [lepuon monypacnana.

3.375 AKTHBHOCTb PaJIMOAKTUBHOTO BEIIECTBA.

3.376 Cpeasisi IpoA0JKUTENBHOCTD JKU3HH PAIMOAKTUBHOTO H30TOMA.

3.377 MOoONIHOCTb 1036l U3Ty4eHHUs. ENuHuIIa N3MEpPEeHHUS.

3.378 DKCHO3WIMOHHAS /1032 n3ny4deHus. EquHnia n3mepeHus..

3.379 MOoLHOCTb 9KCIO3ULIUOHHON 1036l EnuHNIa H3MepeHus..

3.380 buonoruyeckuii 3kBUBaJICHT peHTreHa. Exununa usMepenust.

3.381 SnepHbIe peakIuy U 3aKOHBI COXpaHEHUsI.

3.382 VckyccTBEHHbBIE PaIMOAKTUBHBIE M30TONBI M UX MCIOJIb30BAHUE B HAYKE U TEXHUKE.

3.383 Peaknms nenenus TsoxEneIx sinep. E€ sHepreTraeckuii 3 hexT.

3.384 IlenHas peakus 1eJaeHHUsL.

3.385 Peaxiysi TepMOSIIEPHOTO CHHTE3a U €€ SHepreTHYeCKUi 2P PeKT.

3.386 YcnoBust MpoTeKaHUs TePMOSICPHON pPeaKIiH.

3.387 [TpoGeMbl OCcyIIeCTBICHHUS TEPMOSIIEPHOT'O CHHTE3A.

3.388 CocTosIHHE W TIEPCIIEKTUBHI SICPHON YHEPTCTHKH.

3.389 OneMeHTapHbIe YaCTHLIBL.

3.390 Knaccudukanus 37eMeHTapHBIX YacTHIL.

3.391 YacTHIbl 1 aHTUYACTHILEL.

3.392 B3auMomnpeBpaiieHus 2JIeMeHTapHBIX YaCTHIL.

3393 UYersipe Tnna (pyHAaMEHTATBHBIX B3aUMOJICHCTBHH (CHIIBHOE, SJIEKTPOMarHUTHOE, c1adoe,
TPaBUTALIMOHHOE).

3.394 [ToHsiTHE O COBpEeMEHHBIX MpobIeMax (GU3UKU dJIEMEHTAPHBIX YaCTHIL.

3.2 Kenc-3apgaHums K 3a4eTy, 3K3aMeHy
OrIK-1- CnocobeH npumeHssimb coomeemcemeayouwul ¢husuko-Mmamemamuyeckull anmnapam, MemoOdbl aHanusa u
MOOesnIupo8aHuUsi, MeopemuyYecKoeo U 3KCepuMeHmMarbHo20 uccredosaHus Mpu peweHuU npogeccuoHarbHbIX
3aday



Ne
3afaHus

Kenc-3agaHusa

Teno 6polueHo nog yrriom o = 30° K FOPU30OHTY CO CKOPOCTbLIO vo = 30 m/c.
KakoBbl 6yayT HOpManbHOE a, U TaHreHUManbHOe a. yCKOPEHUsi Terna Yepes BpeMs
t =1 c nocne Hayana aBuXxeHua?

1.9,6

2.1,9

3.9,8

4.21

OtBeT: 112

Mpn ropusoHTaneHOM MoneTe co CKopocThlo vV = 250 M/C cHapsag maccor m = 8 Kr
pasopBarcs Ha ABe YacTu. bonbluas yacTe Maccon my = 6 Kr nony4una ckopocTb
ur = 400 ce HanpasneHuu roriema cHapsda. Onpedenums Modyrib U HarpaesieHue
cKopocmu U, MeHbwel Yacmu cHapsida. Omeem ebipa3ume 8 Mic.

OtBerT: 200

CHapsg, neteBLlumii co ckopocThbio v = 400 m/c, B BEPXHEN YacTu TpaekTopumn paso-
pBancsi Ha ABa ockornka. MeHbLuMiA OCKONOK, Macca koTtoporo coctasnseT 40% ot
Maccbl cHapsiga, noneTen B NPOTUBOMOIOXHOM HanpaBieHUN CO CKOPOCTbIO U1 =
150 m/c. OnpegenuTb CKOPOCTb U, Gornbllero ockonka.Omeem ebipasumse 8 M/c.
OTBeT: 7,67

MpyxnHa xecTkocTblo kK = 500 H/m cxata cunon F = 100 H. Onpegenutb paboty A
BHELLHEN CuUIbl, AOMOMHUTENBHO CXMMatoLWen NpyxuHy ewe Ha Al = 2 cm. OTBeT
BblpasnTb B JPKOYNSX.

OtBeT: 2,1 OX

Onpegenutb nepnoa T konebaHMn MaTeMaTUYECKOro MadTHMKA, €CN ero MoayIb
MaKcuMarbHoro nepemeLeHnsa Ar = 18 cm 1 MakcMmarnbHas CKOPOCTb Vmax = 16
cm/c. OTBET BbIpa3nTb B CEKYHOAX.

OtBeT: 7

B BepumHax npaBMIIBHOTO TPEyrojibHUKA co cTopoHamua = 10 cM HaxozasTes 3apsasl Q; =

10 MxKn, Q.= 20 MxKn u Qs = 30 mxKn. Onpenenuts cunmy F , JIEUCTBYIOLIEH Ha 3apsn
Q1 CO CTOPOHBI IBYX IPYTUX 3apsiioB. OTBET BHIPA3UTh B HHIOTOHAX.
OtseT: 360

I[Ba HNOHa pa3HI)IX MacC C OAMHAKOBBIMHU 3ap;w;aMI/1 BJICTCJIU B OI[HOpOILHOC MArduTHOC I10JIC
U CTaJIU JIBUTATHCS 110 OKPYKHOCTAM panuycamu R; =3 cm u R, = 1,73 cm. Onpeaenuts oT-
HOILIEHHE MAacC MOHOB, €CJIM OHM IMPOIUIA OJWHAKOBYIO YCKOPSIOIIYIO Pa3HOCTh MOTCHIIM -
aJIoB.

OTBeT: 3

IIpsimoit mpoBomsUii cTepkeHsb HONW [ = 40 cM HaXOMUTCS B OAHOPOTHOM MarHUTHOM
rioste (B=0,1 Ti). KoHIBI cTEp>KHS 3aMKHYTBI THOKUM IIPOBOJIOM, HAXOASIIUMCS BHE ITOJIS.
Conpotusnenue Bceit memu R =0,5 Om. Kakas momHocTs P moTpebyeTcst st paBHOMep-
HOTO TIEPEMEIIEHUS CTEPKHS MEPICHAUKYIISAPHO JTUHUSM MarHUTHONH WHAYKIIMH CO CKOPO-
ctbio v = 10 M/c? OTBeT BBIpa3uTh B BT.

OtseT: 0,32

IIy4gok cBeTa mocCiemOBaTEIbHO MPOXOIUT HYEpe3 JBAa HUKOJS, MIOCKOCTH MPOIYCKAHUS
KOTOPBIX 00pasyroT Mexay coboi yron ¢ = 40°. IlpuruMas, 9o K03(p(UIMEHT MOTIOLIE-
HUA k Kaxgoro HUKoIs paseH (0,15, HailTH, BO CKOJIBKO pa3 IMy4OK CBETA, BBIXOMISALINHA U3
BTOPOTO HUKOJIA, OCTa0JIeH MO0 CPABHEHUIO C TIYYKOM, Ta/IalOIM Ha TIePBbIil HUKOJb. . .
Orser: 4,7

10.

Cpennsis SHepreTudeckas CBETUMOCTh R. MoBepXxHOCTH 3emud paBHa 0,54 JIx/(cM*-MuH).
KaxkoBa momxkna O0bITh TeMItepaTypa T moBepXHOCTH 3eMIIH, €CIIM YCIOBHO CUUTATh, YTO OHA
U3ITydaeT Kak cepoe Telo ¢ kodddummentom uepHoTH ar = 0,257

Otser: 282 K

11.

KakoBa nomkHa OBITH JUTMHA BOIHBI Y-U3TY4CHUs, TAJJAIOIIET0 HA MIATHHOBYIO TUIACTHHY,
9TOOBI MaKCHMaJIbHasi CKOPOCTh (DOTOIIEKTPOHOB OBIIIA Vimax =3 MM/c? OTBET BBIpa3HUTh B
HM.




Ortser: 40

HeBo30yxmeHHBII aTOM BOIOPO/Ia TIOTJIOMIAET KBAHT M3ITyYeHUS C [UTMHOM BONHEI A = 102,6
HM. BeraucinTe, monb3yschk Teopueii bopa, paamyc 7 2JIeKTpOHHOW OPOUTHI BO30YKISHHOTO
aTtoMa Bostopona. OTBeT BEIPa3UTh B aHICTPEMaXx.

OtserT: 4,76

12.

3.3 3awmTa nabopartopHomn paboTbl
Or1K-1 CnocobeH npumeHsimb coomeemcmeyrouwuli hu3uKo-mMmamemamu4deckud annapam, MemoObl aHasu3a u
MOOesnIupo8aHUsi, MeopemuYecKoeo U SKCepuMeHmMarbHO20 uccriedosaHus Npu peweHuU npogeccuoHarbHbIX
3aday

Ne TekcT Bonpoca k nabopatopHon paboTte
3agaHus
1. Uemy paBHsSeTCa NAOTHOCTb o BOASAHOrO Napa, Haxo4saLwerocsi No4 LaBrfieHUEM p =

2,5 kMa n umetowero temnepatypy T = 250 K. OTBeT Bbipa3uTb B KuriorpaMmmax Ha
MeTp KyGuieckun.

OtBerT: 16,8

2. UeMy paBHSeTCA CyMMapHas KMHeTMYecKas 3Heprus noctynaTenbHOro ABMKEHUS
BCEX MOMeKyn rasa, Haxoaswerocsa B cocyae BMeCTUMOCTbIO noa AasneHvem
p = 540 klMa. OTBeT BbIPA3UTb B KNNOOXKOYIIAX.
OtBeT: 2,43

3. B cocyme Bmectumoctbto V = 40 n Haxogutcs KUACIoOpog nNpu TemnepaTtype

T=300K. Korga yacTtb rasa uspacxogoanu, gaBsreHne B 6annoHe noHM3MNIoChb Ha
Ap = 100 kMa. Onpegenntb Maccy m M3pacxof4oBaHHOro kucropopa. lNpouecc
cumTaTb nsotepmmdeckum. OTBET BbIPa3UTb B rpaMmMax.

OTBerT: 51

4. OpHopoaHbI cTepkeHb anvHon [ = 1,0 m n maccon M = 0,7 kr nogBeLleH Ha
rOpM30OHTasIbHOW OCK, MPOXOASLLEN Yepes ero BepXHUin KoHeL,. B TouKy, oTCTOsLLYIO
OT ocu Ha 2/3 [, abcontoTHO ynpyro ygapseTt nynsa maccon m = 5 r, netsawas
nepneHanKynsapHoO CTepXKHIO U ero ocu. lNocne ygapa cTepXeHb OTKMOHUACA Ha
yron o = 60°. Onpegenutb ckopocTb nynu. OTBeT BbIPa3uTb B M/C

OtBeT: 135

5. Onpegenutb MOMEHT cunbl M, KoTopbii HEOOXoOUMO MNPUIOXUTb K Bnoky,
BpallaloLemMyca ¢ vactoton n = 12 c¢', 4ytoBbl OH OCTAHOBUNCA B TeYeHue
BpemeHun At = 8 c. AnameTtp 6noka D = 30 cm. Maccy 6noka m = 6 Kr cuMTatb
paBHOMEPHO pacnpegeneHHon no obogy. OTBeT BbipasnTb B H*M.
OtBerT: 1,27

6. Ounonb ¢ anektpudeckum MomeHtoM p = 100 nKn-m cBob6ogHO ycTtaHoBWUNCA B

anekTpudeckom none HanpskeHHocTeto E = 200 kB/m.  Onpepenutb paboTty
BHELUHMX CWM, KOTOPYH HEOOXO0AMMO COBEPLUMTL AN NOBOPOTa AMUMONS Ha yron o
= 180°. OTBeT BbIPA3nUTb B MKIX.

OteerT: 40

7. LLnHbI reHepaTopa anuHon / = 4 M HaxoasiTCa Ha pacCTOAHUK d =10 cm gpyr
OT Apyra. Hantu cuny B3avMHOro OTTankuBaHMS LUMH NPU KOPOTKOM 3aMbIKaHWUN,
€Cnn ToK I KOPOTKOro 3amblkaHust paBeH 5 KA. OTBET Bblipa3uTb B HbHOTOHAX.

OtBeT: 20

8. Onpepenntb MarHUTHbIN NOTOK P, NPOHU3LIBAIOLWMIA COMNEHOMA, eCnu ero AnvHa
paBeH / = 50 CM 1 MarHuUTHbIN MOMEHT P, = 0,4 A-M?. OTBeT BblpasnTb B MKB6
OTBerT: 1

9. ConeHounp ceveHnem S = 10 cm? cogepxut N = 10° BMTKOB.cepaeuyHuka (M3
HemarHuTHoro matepuana). lNpu cune Toka | = 5 A marHutTHas nHaykuma B nons

BHyTpU coneHompa pasHa 0,05 Tn. Onpegoenuntb MHAOYKTMBHOCTL L coneHoupa.
OtBeT BbIpasnTb B TH.
OteerT: 0,01

10. Mexay OByMsa nnockonapannenbHbIMUA nnactuHaMmn Ha pacctoaHum L = 10 cm ot
rpaHuLbl UX COMPUKOCHOBEHUSA HaxoauTcs nposorioka anameTtpom d = 0,01 mm,




obpasyd BO3AyWHbIA KAWH. [MNacTuHbl OcCBeWakTcss HOpPManbHO MNadatoLnm
MOHOXpomaTuyeckum csetom (A = 0,6 Mkm). Onpegenutb LWKMPUHY b
MHTEPdEPEHLMNOHHbIX MOMoC, Habnigaemblx B OTpaXeHHom cBeTe. OtBeT
BbIpasnTb B MM.

OtBeT: 3

11. PacctoaHne mexay wrpuxamu andpakumoHHon peweTkn d = 4 mkMm. Ha pelueTky
nagaet HopManbHO CBET C ANWHOM BOMHbI A = 0,58 MkM. Makcmmym Kakoro
HanbonbLIero nopsiaka AaeT 3Ta pelueTka?

OTBeT: 6

12. Yron o, Mexay NrockoCcTAMM NponyckaHna nonspouaos paeeH 50°. EcTecTBeHHbIN
CBEeT, Mpoxoas yepes Takyl cuctemy, ocriabngetrca B n = 8 pas. lNpeHebperas
NnoTEPSIMX CBETA MPU OTPpaXKeHUN, onpeaenuTb KOdULNEHT NOrnoLeHns kceeta
B nonspougax.

OteeT: 0,22

13. PentrenoBckoe mimyuenwe (A = 1 HM) paccemBaeTcs 3JIEKTPOHAMH, KOTOpPBIE MOXKHO
CUUTATh MPAKTHYECKH CBOOOMHBIMH. OIpenennTh MaKCHMAIBHYIO JUTMHY BOJHBI  Amax
PEHTTEHOBCKOTO M3IIyYEeHUs B pacCessHHOM ITydke. OTBET OKPYTJIUTH 10 LEJIOTO U BBIPa3UTh
B HM.

Ortser: 1

14. B onHO3apsIHOM MOHE JIMTHUS 3JEKTPOH Mepeliesl ¢ YeTBEPTOro SHEPreTHYECKOr0 YPOBHS
Ha BTOpoOil. OnpeneiuTh [UIMHY BOJHBI A W3JIyY€HHUs, HCHYIICHHOTO wuoHOM. OTBeT
BBIPA3UTH B HM.

Otser: 54

15. Hcnonb3ysi COOTHOIICHUE HEOIPEIEICHHOCTEH, OICHUTh IIUPUHY [ OJHOMEPHOTrO
MOTEHIMAIIBHOTO AIIMKA, B KOTOPOM MUHUMAaJbHAs S3HEPTHUs AMEeKTpoHa Enin = 10 3B. OTBeT
BBIPA3UTh B aHTCTPEMax.

Ortser: 1,23

3.4 JomawHee 3adaHue

OTl1K-1- CnocobeH NpuMeHsITb COOTBETCTBYOLLUIA (DU3NKO-MaTeEMaTUYECKMIA annapaT, MeToA4bl aHanu3a u Mogenu-
pOBaHMs1, TEOPETMYECKOrO M SKCMEPUMEHTANBLHOIO UCCNeaoBaHMs Npu peLlleHnn npodeccrmoHarnbHbIX 3aaaq

Ne TekCT BONpoCOB ANs NpakTUYECKUX 3aHATUN
3agaHus

M3 opyavs, He uMelowero npoTMBOOTKATHOrO YCTPOMCTBaA, NpoM3BOAMNach
ctpenbba B ropmsoHTanbHOM HanpasneHun. Korga opygue Obino HenogswkHO
3aKpensieHo, CHapsi4 BbIfleTen co CKopocTbio V4 = 600 m/c, a korga opyauo ganuv
1 BO3MOXXHOCTb CBOOOAHO OTKaTbIBATbLCA Ha3an, CHapsa BblfeTen Co CKOPOCTbIO Vi =
580 m/c. C kakon CKOpPOCTbK OTKaTUNOCb npu 3aToM opyame? OTBET BblpacuTb B
m/c.

OtBerT: 41

CTepxeHb BpallaeTcs BOKPYr OCW, NMPOXOASLLEN Yepe3 ero CepeamHy, COornacHo

_ 3
YpaBHEHUIO qo—At+Bt, rneA = 2 pap/c, B = 0,2 pap/c’. Onpegenutb

7 BpawjaroLwmn MoOMeHT M, OeNCTBYIOLLMIA Ha CTepXeHb Yepes Bpema t = 2 ¢ nocne
Hayana BpallleHWsl, eciM MOMEHT uHepuun cTepxHsa J = 0,048 kr-m? Oteer
Bblpa3nTb B H*Mm.

OTBeT: 0,12
C moBepxHOCTH 3eMJIM BEPTHKaJIbHO BBEpPX IYyILEHA pakeTa co CKOpocThiov = 5 km/c. Ha
3 KaKyIo BBICOTY OHa nmogHuMeTcsi? OTBET BBIPA3UTh B KM.
Otsert: 1600
4 Ha ckambe JKyKOBCKOTO CTOWUT 4eNOBEK M AEPKHUT B PYKE 32 OCh BEJIOCHUIIEAHOE KOJIECO,
Bpallarolieecss BOKPYT CBOEH OCH C YIIIOBOM CKOPOCTBIO o = 25 pag/c. Och koneca

PacCIiOJIOKCHA BEPTUKAJIBHO M COBIIAAACT C OChIO CKAMbH >KyKOBCKOI‘O. C kakou CKOpPOCTBIO




®; CTaHET BpAIATbCA CKaMbsl, €CJIU MOBEPHYTh KOJECO BOKPYI T'OPHU30HTAIBHOW OCH Ha
yroi o = 90°? MOMEHT MHEPLMHU YeIOBEKa U CKaMbd J PaBeH 2,5 KI-M’, MOMEHT MHEPIUH
komeca  Jo=0,5 kr-M%.

Otser: 5 ¢’

N3 OGeckoHEYHOCTH Ha IMOBEPXHOCTH 3E€MJIM IMagacT METCOPHT MAaCCOM m = 30 kr.
Ompenenuts paboTy A, KOTOpas MpH 3TOM OYIET COBEpIlieHa CHJIaMU T'PaBHTAIIMOHHOTO

6 noJst 3emMian. YCKOpeHHe CBOOOJHOTO MaACHHs g Y MOBEPXHOCTH 3eMin M ee pamuyc R

CUYMTATh U3BECTHBIMHU. OTBET BbIpa3uTh B I'JI k.

Otser: 1,9

OnpenenuTs CpegHIO UIMHY CBOOOJHOTO TmpoOera (/) MOJEKynsl a3oTa B COCYy/e
7 BMECTUMOCTBIO V' =5 1. Macca raza m = 0,5 r. OTBET BbIpa3uTh B MKM.

Orgert: 1,16

OnpeeNuTh KOJUYeCTBO TEIUIOTH (), KOTOPOE HAJI0 COOOIIUThL KUCIOpoay o0beMoM V= 50
3 J IpH €r0 M30XOPHOM HarpeBaHWH, YTOOBI JaBlieHHWE Ta3a MoBbICWIOCh Ha Ap = 0,5 Mma.

OTBeT BBIPA3UTH B K/ K.

OrtBert: 62,5

[Meumaka maccoit m = 200 mkr, Hecymass Ha cebe 3apsam Q = 40 uKn, Brmerena B

JNIEKTPUYECKOE TI0J€ B HAMpPaBICHWH CHJIOBBIX JWHUM. [lociie mpoxokmeHus pa3sHOCTH
9 noreHuuanoB U = 200 B mbumHKa uMmena ckopocts v = 10 m/c. OnpenenuTs CKOpocTh Vo

NBUIMHKH 10 TOT'O, KaK OHa Bierena B moje. OTBET BBIPA3UTH B M/C.

Ortser: 4,5

[TemmHKa Maccoit m = 5 Hr, Hecymas Ha cebe N = 10 a1ekTpoHOB, TpoIia B BaKyyMe

yCKopsonyo pasHocts morennuanoB U = 1 MB. KakoBa kunermueckass sHeprusi T
10 neuMHKK? Kakyto ckopocts v mproOpena nsuinHKa? OTBET BBIPa3UTh B M/C.

Ortser: 0,8

B ckpeuienHble mojA NOpPSMBIM YIJIOM OJHOPOAHBIE MarHUTHOE H=1 MAM) un

snextpuueckoe (E = 50 kB/m) monst Bieren mon. Ilpu kakoii ckopoctu Y wona (1o
11 MOJYJII0 W HANpaBICHUIO) OH OyJeT ABHUIaThCS B CKPEIICHHBIX MONAX MPSIMOIHUHEHHO?

OTBeT BBIPAa3UTh B KM/C.

Ortgert: 40

Conenounn coaepxut N =800 ButkoB. CeueHue cepaeynuka (M3 HEMarHUTHOTO MaTepraa)

S =10 cm’. TTo 06MOTKE TEYET TOK, CO3AAIONIHMIA TTosIe ¢ MHAyKuuel B = 8 MTi. Onpenenurs

cpennee 3HaueHne JJIC <E> camomHAyKIuu, KOTOpas BO3HUKAET HA 3a)KHMax COJIEHOUAA,
13 €CJIM crjla TOKAa YMEHBIIAETCS MPAKTUYECKH 10 HyJIS 338 BpeMs At = 0,8 mc. OTBeT

BbIpa3uTh B B.

Otger: 8

HcrouHuk TOKa 3aMKHYJIM Ha KaTywky conportusicHueM R = 20 Om. Yepes Bpems t = 0,1

CCHJIa TOKa B KaTymike pocturia 0,95 npenensHoro 3HadeHusd. OnpenennTs HHIyKTUBHOCTh
14 L xarymixu.

OrtserT: 0,67

Mexy CTEKISHHOW IUIaCTUHKOW U JIeKalllel Ha HEeW IJIOCKOBBITYKIION JIMH30M HaXOOUTCA

JKUAKOCTh. HaliTh mokazaTens MpesioMIIeHUs JKUAKOCTH, €CIH PaJuycC 3 TPETHEro TEMHOTO
15 kosibia HeloTOHa mpu HAaOJIOJEHUH B OTPaKEHHOM CBETE C AJIMHON BOiMHBI A =0,6 MKM

paseH 0,82 mm. Pannyc kpuBussbl 1uH3el R = 0,5 M.

Ortser: 1,3

Paccrosane Lot meneit mo dkpaHa B ombiTe FOHra paBHO 1 M. OmpenenuTh pacCTOSHHE

MEXAy IIEeIISIMH, €CIM Ha OoTpe3ke mmuHoM [ = 1 cM ykmampiBaetcss N= 10 TeMHBIX
16 uHTepdepeHIMOHHbIX Nooc. JnrHa BoiHbl A = 0,7 MkM. OTBET BHIPa3UTh B HM.

Ortgert: 89

[1nockoBBITyKTast CTEKIISTHHAS JTMH3A € f = 1 M JIOKUT BBIMYKIOW CTOPOHOW Ha CTEKIISTHHON

TtacTuHKe. Paanyc msaToro temMHoro kojiblla HproToHa B oTpakeHHOM cBeTe s = 1,1 mMMm.
17 OnpenenuTs AIUHY CBETOBOM BOHBI A. Omeem 8bipasumu 6 HM.

Omeem: 484
18 [Ipu npoxokaeHuu cBeTa yepes TpyOky anuHoi 1; = 20 cM, coaeprkaliyo pacTBOp caxapa




xonuenrparueii C, = 10%, mWIOCKOCTh MOJISPU3AIMK CBETA OBEPHYJIACH Ha yroa ¢ = 13,3°.
B npyrom pactBope caxapa, HAIUTOM B TPYOKY JUIHHOM 1, = 15 cM, MIIOCKOCTD MOJISIpHA3AITIHI
HOBEPHYJIACh Ha yroi ¢ = 5,2°. Onpenenuts konuenTpamuo C, Broporo pacrsopa. OTBer
BBIPa3uTh B %o.

OrtBer: 5,2

Bbeuucnute MCTHHHYIO Temmeparypy! BOJIb(PaMOBOM pacKaleHHOHW JIGHTBI, €CJIH

pajAMallMOHHBI MHUPOMETpP IMOKa3biBaeT TeMneparypy 7Tp = 2,5 kK. Ilpunats, uTO
19 HOTJIOLIATENbHAS. CIOCOOHOCTh Ul BOJb()paMa HE 3aBUCHT OT YacTOThl H3IyYEHHS U

paBHaa = 0,35.

Ortsert: 3250

Ha ckonbko M3MEHHIAch KUHETHUYECKAsl SHEPrusl 3JEKTPOHA B aTOME BOJOpPOAA IpH
20 W3JTy4EeHUH aTOMOM (OTOHA C JANHHOM BONMHBI A = 435 HM. OTBeT BBIpa3uTh B 5B

Ortser: 2,85

3.6 Tecmbi (mecmosbie 3adaHusi K 3a4emy)
OrIK-1- CnocobeH npumeHsimb coomeemcemayouwull husuko-Mmamemamuyeckull anmnapam, MemoOdbl aHanusa u
MOOenIUpO8aHUsl, MeopemuYecKoeo U SKCepuUMeHmMarbHo20 uccriedosaHus Mpu peweHuU npogeccuoHarbHbIX

3aday

Ne 3apa-
HUNA

TecTtoBoe 3afaHne C BapmaHTaMm OTBETOB U NpaBUIiibHbIMU OTBETAMMU

[lBa KaMHS 0MHaKOBOMW MaccChl GPoLLUEHbl M3 OAHOI ToukK. MepBbii GpoLueH nog yrnom ¢=30° k ropu-
30HTY C HayanbHOM ckopocTbio V=20 m/c. BTopon GpolueH BepTuKanbHO BBEPX C HAYanbHOW CKOPO-
ctbto 10 m/c. Bpemsi npebbiBaHust B BO34yXe NEPBOro KaMHs:

a)paBHO BpeMeHU nNpebbiBaHUA B BO34yXe BTOPOro KamHs (**)

6)6onblue BpeMeHn NnpebbiBaHUS B BO3ayxe BTOPOro KaMHs

B) MeHblUe BpeMeHn NpebbiBaHUS B BO34yXe BTOPOro KaMHS

) COOTHOLLEHVEe BpeEMEH onpeaensaeTcs NonoXeHneM HavanbHOM TOYKM BpocaHns KamHen

[) COOTHOLLEHVEe BPEMEH onpeaenseTcs BENMMYMHON MacCbl KAMHEN, Aaxe, eCrn MacCbl OAVUHaKOBbI

M3BecTeH xapakTep OBWXEHUS Tera B HEKOTOPOW MHepuManbHoOW cucteme otcyeTa. MHepumanbHon
AaBnsieTcs nobas gpyras cuctema OTcyeTa, B KOTOPOW y Tena ...

a) Takas xe TpaekTopusi

6) Takas e CKOpOCTb

B) TaKoe e yckopeHue (**)

r) Takas xe KoopguHata

Cucrema oTcyera MHEpLHANbHA, €CIIU B HEH Teo ...

a) HE MOXET UMETh YCKOPCHUS

6) MMeeT YCKOPEHUE TOIBKO BCIIEJCTBUE YCKOPEHHOTO IBU)KEHHS CHCTEMBI

B) HMeeT YCKOpeHHe TOJbKO BCJIeICTBHE HECKOMIIEHCMPOBAHHOI0 BO3/1eiicTBUS Ha Hero Apyrux rea (**)

T') IMEET YCKOPEHHUE BCIEICTBUE KaK YCKOPEHHOTO ABMKCHUS CHCTEMBI, TAK ¥ HECKOMIICHCHPOBAaHHOTO BO3/EHi -
CTBHSI HA HETO JAPYTHX Tel

W3mepsieTcst [UIMHA JBUXKYIIETOCS METPOBOTO CTEPXKHS € TOUHOCTBHIO 10 0,5 MkMm. Ecim cTepikeHb IBHKETCS
MEPIICHANKYIIIPHO CBOCH JUIMHE, TO €€ M3MEHEHHIE MOXKHO 3aMETUTh IPH CKOPOCTH ...

a) 3-107 (m/c)

6) 3-10° (m/c)

B) 3-10° (M/c)

r) HU npH Kakoii (*¥*)

[Mpenmer aBmxercst co ckopocthio 0.6 ¢ (¢ — CKOpocTh cBeTa B BakyyMe). Torza ero JumHa ...
a) ymenbmaercs Ha 10 %

0) yBenmuuBaercs Ha 10 %

B) yMeHbIaercst Ha 20 % (¥%)

r) yBenuuuBaercs Ha 20 %

Ha nuanextprdeckoe 3epkaio moj yriioM bprocrepa majgaer yd eCTeCTBEHHOTO cBeTa. il OTpaXKEHHOTO U Tpe-
JIOMJICHHOTO JTy4a CIpPaBeUIUBBl YTBEPIKACHHUS . ..

a) OTpaXXEHHBIN JTyd IOJIIPU30BAH YaCTHIHO

0) PeTOMIICHHBIH JTyY ITOJTHOCTBIO MOJISIPU30BaH

B) OTPa’KeHHBII JIyY HOJHOCTBIO NOIAPU30BaH (**)

r) o0a Jiyya HE TOJISIPHU30BAHBI




I'maBHOE KBaHTOBOE YUCIIO 7 OTIPEICTISIET ...

a) cCOOCTBEHHBIN MEXaHUYECKUI MOMEHT DJICKTPOHA B aTOME

7 0) mpoeKIHIo OpOUTATEHOTO MOMEHTA UMITYJIbCa JIEKTPOHA Ha 3aJaHHOE HATIPaBJICHHUE
B) JHEPTUI0 CTAIMOHAPHOIO COCTOSIHUS 3JIeKTPOHA B aTome (¥¥)

T') OpOMTAIBEHBII MEXaHNYECKUH MOMEHT 3JIEKTPOHA B aTOME

3aKoH COXpaHCHUS MOMCHTA MIMITYJILCA HAKJIAILIBACT OTPAaHHYCHHS HA BO3MOXKHBIC TIEPEXO/IBI AIICKTPOHA B
aToOMeE C OJIHOTO YPOBHS Ha Apyroi (mpaBuiio oTOopa). B sHepreTHyeckoM CriekTpe aToMa BoJopoza (puc.) za-
HPeUeHHbIM TIEPEXO/IOM SIBIISETCS. ..

8 a)3s—2p

6) 3s—2s

B) 4s — 3p

r) 3d — 25 (*%)

MarauTHoe KBaHTOBOE YHCIIO 711 OTIPEACIISIeT

a) OpOUTAIBHBIN MEXaHUYCCKUI MOMEHT JICKTPOHA B aTOME

9 0) PHEPTHUIO CTAIMOHAPHOTO COCTOSTHUS JIEKTPOHA B aTOME

B) MPOEKIHIO OPOUTAILHOI0 MOMEHTA UMITYJIbCA JJIEKTPOHA HA 3a/1aHHOe HanpaBJieHue (**)
T') COOCTBCHHBIN MEXaHUICCKHUI MOMEHT 3JICKTPOHA B aTOME

Ecnu yacTHITEI IMEIOT OTMHAKOBYIO JUTHHY BOJHEI A Bpoiinst, To HanOombIeit ckopocThio 00Ianaer ...
a) TIO3UTPOH

10 0) & —qacruua (**)

B) IPOTOH

I') HEHTPOH

IIpn o -pacnajiec 3Hau€HUE 3apsii0BOro Yyucia Z MEHSETCs ...
a) Ha TpH

11 0) Ha ueThIpe

B) Ha aBa (*¥)

I) He MeHseTcs

4. MeTognyeckue matepmanbl, onpegensowme npoueaypbl OLUeHUBaHUA 3HAHUM,
YMEHWW, HaBbIKOB W (MNKU) oOnNbiTa AOeATENbHOCTU, XapaKTepusylLlMx 3Tanbl
cdopmMupoBaHMAa KOMNeTeHLUN

lMpouenypsl oueHMBaHUS B Xo4e N3yYeHUsa OUNCUMNINHBI 3HAHUW, YMEHUIA N HaBbIKOB, Xa-
pakTepuayoLwmx atanbl GOPMUPOBAHUS KOMMETEHLNIA, PErfaMeHTUPYOTCA NONOXEHUAMM:

M BIYUT 2.4.03 lNonoxeHne 0 KypCoBbIX 3K3aMeHax 3a4veTax;

M BI'YUT 4.1.02 lNonoxeHne 0 penTUHrOBOW OLEHKE TEeKyLLEeW ycneBaeMoCTu, a Takke
cnegylowmnMMm MeToaANYECKUMUN YKa3aHNAMU.

ATTecTaums No ANCLMNINHE BbICTABMASETCS B 3a4€THYI0 BEAOMOCTb MO pe3dynbTtaram pa-
60Tbl B cEMeCTpe Mnocne BbINOMIHEHNSA BCeX BMAOB y4ebHom paboTbl, NpeaycMoTpeHHbIX pabo-
Yyen NPorpaMmmMon ANCUMNMNINHLI (C OTMETKOMN «3a4TEHO») N NOSTyYEHMM NO pesyrbTaTtam TeCTUpO-
BaHWS MO BCEM pa3geniaMm ancumnnimHel He meHee 60 %.



5. OnucaHue nokasarenen U KpUTepueM OLeHMBAHUSA KOMMETEeHUUI Ha pasfnUyHbIX 3Tanax ux oopMmMpoBaHUs, onucaHue
LUKan oueHUBaHUA ANA KaXaoro pesynbTaTta 00Yuenus

Pe3ynbTatbl 06y4YeHusi No
aTanam ¢popMupoBaHuA
KOMNeTeHUUN

MpeameT oUEHKKU

(npoaykT nnu npouecc)

MokasaTenb oueHUBaHUA

Kputepum oueHnBaHus

LLikana oueHuBaHusA

cchopMUPOBAHHOCTU
KOMNeTeHUUN

AkagemMuueckas
oueHKa

YpoBeHb
OCBOEHUA
KOMMNeTeHuun

Or1K-1 Cnoco6eH NnpUMeHsATL eCTeCTBEHHOHaYUYHbIe U OBLIEeNHXEHEPHbIe 3HAHUS, MeTOAbI MaTeMaTUYeCcKoro aHanm3a u MOAeNMpPoOBaHus B
npodeccuoHanbLHOW AeATENbHOCTH..

3HATb:3akoHbl HbloToHa M

OCHOBHbIE (PU3NYECKME 3aKOHbI,

O6yuyatowuincs nomHo 1

OcBoeHa (6a3o-

3a[aun, CBSA3aHHbIE C
OCHOBHbIMW pasgenamu
on3mku,

Mcnonb3oBaTtb (pmsnyeckme

CobecenoBanue (3awuta
NPaKTU4ECKMUX 3aHATUI)

3aKOHOMEPHOCTeN ANd peLlleHns
Ka4yeCTBEHHbIX U KONMN4YeCTBEHHbIX
3agau.

3aJaHne BbINOJIHEHO NpaBUITIbHO B
nonHom obbeme

3aKOHbI COXpaHeHus, CobecepoBaHue (3a4eT) cuctemy eantny CU. nocnegoBaTenbHO PacKpbi 3auteHo BbllA, MOBbILLEH-

NPVHLMNBI crieuuarnbHom TeMy BONPOCOB HbIl)

TeOpUM OTHOCUTENbHOCTU O6yuatouincs HenorTHo u/unu He OCBO€eHa

OUHLITEIAHa, SMeMeHTb HenocneaoBaTeribHO PacKpbir HE 3a4TeHO  |(HEe4OCTaTOuHbIN

obLueit Teopun TEMy BOMPOCOB

OTHOCATETIBHOCTI, SMEMEHTS! 6onee 75% NpaBUrbHBIX OTBE- OTM4HO OceoeHa

MEXaHUKN XNOKOCTEMN, TOB (I'IOBbILIJeHHI:IIZ)

z:;(':;z!rMquep(:“}n((lngHaMMKM, Tect PesynbTar TeCTUpoBaHus 60-75% npaBuIbHBIX OTBETOB XopoLwo OcsoeHa

pacnpeageneHna, 3aKOoHbI (ﬂOBbILIJeHHbII/I)

aNeKTPoCTaTUKW, Npupoay 50-60% npaBunbHbIX 0TBETOB | YAoBneTsoputensHo|OcsoeHa (6a30Bbii

MarHATHOro nons u meHee 50% npaBunbHbIX He ocBoeHa

nosegeHne BeLlecTB B OTBETOB Hey,D,OBJ'IeTBOpVITeJ'IbI— (He/J.OCTaTO‘-IHbIVI)

MarHUTHOM norne, (o]

3aKOHbI ANEKTPOMarHUTHON

MHOYKUUN, BOJTHOBLIE

NpoLEeCChl, FreOMETPUYECKYHO U

BOJTHOBYHO

ONTUKY, OCHOBbI KBAHTOBOW

MeXaHUKN, CTpoeHune

MHOIO3J1EKTPOHHbIX aTOMOB,

KBaAHTOBYHO

CTaTUCTUKY 3J1EKTPOHOB B

MeTannax n

nonynpoBoAHUKaAX, CTpoeHune

anpa, Knaccudukaumo

BNIEMEeHTapHbIX YacTuu.

YMETb: pewaTtb TMnoBbie BawuTa no nNpakTM4eckum OcBoeHa
icnonb3oBaTtb 3HaHUA CbMSVI‘-IeCKI/IX 3aHATUAM COOTBETCTBYET TEME, 3a4TeHo (66308bll7l,

MOBBbILLEHHbIN)

3awuTa NPaKTUYECKNUX 3aHATUN HE|
COOTBETCTBYET TeMe n/vnu 3agaHuve

He OCBOEHO




BbISIBUIT MPUYMHBI CITYYMBLLETOCS U
He NpeanoXun BapnaHToB
pelleHus

3aKOHbl MpW aHanuse W« BbINOMHEHO HENPaBUITbHO U/UNN HE He 3a4yTeHo (HeoocTaTOUHBbIN)
peLleHum npobnem B NornHom obbeme
npogeccuoHanbHomn
\neAaTenbHOCTHU.
BNAJETb:mMeTogamu 06y4atoLmniicss rpaMoTHO
nposeaeHus duandeckux  [Keic-sanaHne pasobpancs B cUTyaLm, BbisiBUI 3auTeHo Ocsoeta
I/I3MepeHI/Il7I, mMeToaamm CoﬂepmaHme pelleHuns NPUYNHBbI CNyYnBLUENCA cUTyauuu, (I'IOBbILIJeHHbII/I)
o NpeAnoXun HeCKOMNbKO
KOPPEKTHOU . anbTepHaTMBHbIX BAPMAHTOB
OLIEHKWN NMOrpeLHocTen npu BbIXO[a M3 CIIOXMBLLEWNCS CUTYaLY
npoBeaeHnn PU3NYECKoro oGyyatoLmiics pazobparcs B
AKCNnepuMeHTa. CNOXUBLUENCH CUTyaLunun, OQHaKO 3auTteHo OcBoeHa (6a3oBbil
He BbISIBUI NPUYMHbBI CIYYMBLLENOCS
N He NpeanoXun BapnuaHToB
peLueHnst
oGyyatoLmiicst He pasobparncs B
CNOXMBLLENCSA CUTyauun, He He 3a4TeHO He ocBoeHa

(HepocTaTOYHBIN)

[1K-4 Cnoco6HOCTb kK NpoBeAeHNI0 3KCNEePUMEHTOB NO 3aAaHHOW MeToauKe, o6paboTke U
COOTBETCTBYIOLEro MaTeMaTMYeCcKoro annapara.

aHanuay Nony4YeHHbIX pe3ynbTaToB C NPUBMEYEHUEM

3HATb:3akoHbl HbloToHa 1
3aKOHbl COXpaHeHws,
NPVHUMNbLI crieuuanbHon
TEOPUN OTHOCUTENBHOCTU
OMHLWITENHA, 9NeMeHTbI
obLen Teopum
OTHOCUTENBHOCTU, 3NEMEHThI
MEXaHUKN XXUOKOCTEN,
3aKOHbl TepMOOUHAMMUKM,
cTaTucTuyeckme
pacnpeneneHunsi, 3akoHbl
9NEKTPOCTATUKN, NPUPOAY
MarHUTHOro nons wu
noBeJeHNe BeLIEeCTB B
MarHMTHOM rnone,

3aKOHbI 3NIEKTPOMArHUTHOMN
MHAOYKUUW, BONTHOBbIE
npoLecchl, reOMeTPUYECKYHo U
BOTHOBYHO

ONTWKY, OCHOBbI KBAHTOBOW
MeXaHWKW, CTPOEeHUe

CobecefoBaHue (IK3ameH)

MHOIO3J1EKTPOHHbLIX aTOMOB,

BasoBble NpuHUMNBI hopmMr1poBaHKS
PU3N4ECcKMX 3HaHU, COCOBHOCTL
yCTaHaBNMBaTb B3aMMOCBA3b MexXay

yMeHue faBaTb npaBunbHoe
MaTemaTnyeckoe onvcaHue
dbrn3n4eckmx NpoLeccos.

Pa3fMYHBIMKN (PUBNYECKUMU SBIIEHUAMM,

3aflaHus, B OTBETE JOMYyCTUN
oonee NATU oLLIMBOK

0oBy4aLWuncs rpaMmoTHO peLLmnn OTnnyHo OcBoeHa
Kenc-3agaHus, OTBETUI Ha Bce (NOBbILLEHHbIN)
BOMPOChI, HO AONYCTWUM OOHY
owmnbky
oby4atoLwmniicst NpaBuIbHO peLuunn OcBoeHa
KeWc-3agaHns, oTBETUN Ha Bce XopoLwuo (NoBbILLEHHBIN)
BOMNPOCbI, HO AONYCTWUN ABE
OLLIMGKN
obyuvaroLLmMiica Npeanoxun YposneTtBoputensHo|OcBoeHa (6a30BbIl
BapuaHT peLLeHns Kec-3aganHus,
OTBETUIT HE Ha BCE BOMPOChHI, HO B
TeX, Ha KoTopble aan oTBeT, He
gonycTun ownbkm
obyuatowmiics He npegnoxun | HeyooeneTsoputernbH He ocBoeHa
BapnaHTOB pPeLLEHMNS Kenc- o (HepocTaToOYHbIN)




KBaHTOBYLO
CTATUCTUKY SNEKTPOHOB B
MeTannax u
NonynpoBOAHUKAX, CTPOEHMWE
sapa, knaccugukaumio
9rIEMEHTapHbIX YacTuL,.

YMETb: pewaTb TMNoBble
3agaun, CBA3aHHbIE C
OCHOBHbIMW pasgenamu

CobecepnoBaHue (3awmTa
nabopaTopHoi paboTbl)

YMeHne npoBeaeHns NpAMbIX 1
KOCBEHHbIX U3MepeHUiA, a TaK xe
06paboTKN Pe3ynbTaToB PUUYECKUX

obyyaroLLMncs akTUBHO
y4acTBOBas B BbIMNOJIHEHUU
paboTbl, nony4un u obpaboTan

OcBoeHa (6a30BbIf
MOBbILLEHHbIN)

BbIABUIT NPUYNHBI ClydMBLLUEroca n
He NpeasioXun BapuaHToB
peLueHni

buamkn, 9KCMEePUMEHTOB. pesynbTaThbl 3KCNepUMEHTA, 3auTeHo
ncnonb3oBaTb U3NYECKUE npoaxanusnposan ux, Aonycrur
He 6onee 5 owmnbok B oTBETAxX Ha
3aKOHbl Mpu aHanuse W« BOMPOCH! NPU 3aLyTe
peLeHnmn npo6nem InabopaTopHom paboTbl
npoceccuoHansHon 06y4aloLLMIACS BLINOMHSAN Ponb
nesaTenbHOCTN. Habntogatens npy BbINOMHEHUN
paboTbl, He BHEC BkMaja B He 3a4TeHo He ocBoeHa
06paboTky pe3ynbTaToB (HegocTaTOYHbIN)
9KCMEePUMEHTA, He 3alnUTun
inabopaTopHyo paboTty
BINAOETb:meTOOaMuU 06y4aloLmMincsa rpaMoTHO
npoBeaeHNst N3NYECKNX Keic-3agaHve Cogaep)xaHue pelueHust pasobparcs B CUTyauun, BbisiBUT
N3MepeHui, MeToaamu Egzzml;l :J:):;Véiguﬁ:'g cuTyauum, 3auTteHo OcBoeHa §
KOPPEKTHON 5 anbTepHaTUBHLIX BapUaHTOB (MoBLILLICHHLI)
OLE€HKW NMOrpeLIHOCTEN NpU BbIXO4A M3 CIOXMBLUEWCA CUTYaLnK
nposegeHn or3nyeckoro
aKCNnepuMeHTa.
obyyvatomncs pasobpanca B
CNOXMBLLENCS cuTyaumm, ogHaKko 3auTteHo OcBoeHa
He BbISABUI NPUYKHBI (6a3oBbIin)
CNy4YMBLLErOCS U HE NPeasoXuUN
BapVaHTOB peLleHus]
oGyyatoLmiicst He pasobparncs B
CNOXUBLUENCS CUTyaLun, He He 3a4TeHo He ocBoeHa

(HepgocTaToOYHbLIN)
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