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1 Iles1u ocBOEHUSI I CHUTLTHHBI (MOLYJI51)

[TonydeHnue cTyaeHTaMH OCHOBOIIOJATAIONINX MPEACTaBICHUH O (QyHAaMEHTaIhbHOM
CTPOCHHM MaTepuh M (QU3NYECKUX NPUHLUINAX, JIeKAIMX B OCHOBE COBPEMEHHOM
€CTECTBCHHOHAYYHOU KapTUHBI MUPA; (OPMHUPOBAHUE Y CTYACHTOB COBPEMEHHOTO €CTECTBEHHO-
HAyYHOTO MHPOBO33PEHUS; pPA3BUTHUE HAYYHOIO MBIIUICHUS U pacIIUpPEHHE Hay4dHO-
TEXHHYECKOTO KPYro3opa; OBJIAJICHUE OCHOBHBIMU (DM3MUECKUMHU KATETOPHUSIMH, MOHATHSIMH U
byHIaMeHTalIbHBIMH (PU3MUYECKUMH 3aKOHAMU; MIOTYYeHHE IPEICTaBICHUN O (yHIaMEHTAIbHBIX
KOHIIENIINSAX COBPEMEHHOIO €CTECTBO3HAHUS KaK pe3ylibTaTa HCTOPHUYECKOTO TIPOIecca;
OBJIaJICHUE TpPHEMaMHU M METOJaMHU pEIlIeHUs KOHKPETHBIX 33/Jay W3 PA3IMYHBIX 00JacTeit
(GU3KMKYM, YMEHUsS BBIJCIUTH KOHKPETHOE (DM3MUYECKOE COJIEpKaHWE B MPHUKIATHBIX 3a1adax
Oynymeil mnpodeccHoHaIbHOW  JOEATENbHOCTH; (OPMUPOBAHHME HABBIKOB  IMPOBEACHUSA
(U3UYECKOTO JKCIEPUMEHTa, MO3BOJIIOIIUX WM BIIOCIEJACTBHH OBJIAJICTh KOMILIEKCOM
koMrieTeHui, mnpeaycMorpeHHsix PI'OC BO mno wampaiaenuto mnoarotoBku 08.03.01
«CTDOUTETTBCTBOY.

2 MecTO TUCHUILTUHBI (MOYJIs1) B CTPYKTYpe 00pa30oBaTe/ibHOI NPOrpaMMbl

Jucnummaa Ousrka BXOJUT B 005S3aTENNbYI0 9acTh yU4eOHOTO TUIaHa 00pa30BaTeIbHOM
MIPOrpaMMBl.

JUia  u3ydeHus  AMCLUMIUIMHBI  HEOOXOAMMBI  3HAaHUS  (YMEHMs,  BJaJEHUs),
c(hOpMHUPOBAHHBIE B pe3yJIbTaTe U3yUEHUS TUCIUILINH/ PAKTUK:

Hucuunnuna «®Pusuka» Oazupyercs Ha E€CTECTBEHHOHAYYHBIX  JUCIUILTIMHAX:
MaTeMaTHKa, GU3NKa, XUMHUS B 00bEME CpeTHEH IIIKOIbI.

3nanus (YMEHHs, BIAJICHUS), TOTyYCHHbIE NMPH M3YyYCHUU TAHHOMW NUCIMILIMHBI OyIyT
HEOOXOIUMBI 17151 U3YUCHUSI JUCIUILITNH/TIPAKTHK:

CornpoTHBI€HNE MAaTEPUATIOB

[ToaroroBka Kk ciade u cjaua rocyAapCTBEHHOT0 SK3aMeHa

CrpourenbHas (pusnka

CrpouTtenbHas MEXaHUKa

MexaHuka rpyHTOB

3 Komnerenuun odyuarouierocs, popMupyemMbie B pe3yJibTaTe 0CBOEHUS

AUCHHUILUIMHBI (MOYJI5) ¥ IJIAHUPYEMBbIe Pe3y1bTAThl 00y4eHH s

B pesynpraTe oCBOEHMSI AUCHMIUIMHBI (Moayns) «Dusuka» o0ydaromuiics TOJKeH
001aaTh CIeAYIOIUMU KOMIETEHIUSMHU:

KO,[[ HHJUKATOpa I/IHI[I/IKaTOp JOCTHIKXCHHUA KOMIICTCHIIMH

OIIK-1 CnocobeH pemaTh 3a1a4u MpodhecCuOHaTBHOM IS TeIbHOCTH HAa OCHOBE MCITOJIb30BaHUS
TEOPETUYECKHX M TMPAKTUYECKUX OCHOB €CTECTBEHHBIX M TEXHMUECKUX HayK, a TaKkKe
MaTEMaTHYECKOTO armapara

OIlIK-1.1 Omnpenensier XapakTepUCTHKU (U3NYECKOTO M XUMHYECKOIro Ipolecca
(sIBIIEHUST), XapaKTEPHOTO U1 00BEKTOB NMPO(hecCHOHAIBHON AEATENbHOCTH,
Ha OCHOBEC TCOPETUICCKUX U SKCIICPUMECHTAJIbHBIX I/ICCJ'IeJIOBaHI/Iﬁ

OIIK-1.2 Hcnonp3yeT TeopeTH4ecKue OCHOBBI TEXHMUYECKUX HAyK Ul IPUMEHEHUs
WHHOBAIIMOHHBIX TEXHOJIOTUH Ha pEaIbHBIX CTPOUTEIbHBIX 00bEKTOB

OIIK-1.3 Pemaer uHXkeHepHbIE 3aJaud C MOMOIIBIO MaTEMaTHYECKOIo ammnapara
BEKTOPHOU anreOpbl, aHaIUTHUYECKON TIeoMeTpUM U MaTeMaTH4ecKOro
aHaJn3a

OIIK-1.4 Pemraer Teopernueckue 3agayd B OOJACTH TEIUIOTEXHHKH, THIPABIUKH,

TEIIOMAacCOOOMEHA, UCIIOJIBb3Ys hyHIaMEHTAIbHBIC 3HAHUS




4. CTpyKTYpa, 00bEM U coiep:KaHue TUCIMIINHBI (MOTYJIs)
OO1ast Tpy10eMKOCTh JMCUHUIUIMHBI COCTABISET 7 3a4eTHBIX eAuHUI] 252 akala. 4acoB, B TOM
qHUCIIe:
— KOHTaKTHas padora — 163,9 akax. yacos:
—aynuTtopHas — 158 akan. yacos;
— BHeayIUTOpHas — 5,9 akaj. 4acoB
— camocTosTeapHas padboTta — 52,4 akaj. 4acos;
— IMOATOTOBKA K 3K3aMeHy — 35,7 akaj. Jaca

dDopMa aTTeCcTaluu - 3a4€T, 9K3aMCH

AynutopHas s s
KOHTaKTHas paboTa E z dopMma TEKyILEro
Paznein/ rema § (B axaz. acax) E g‘ Buzn N KOHTpOIIA Kon
[ — : & O | CAMOCTOATCILHOM |  YCMEBAEMOCTH H |\ mo ooy
@) g £ paboThI IPOMEXXYTOYHOH
Tlek. mab. | mpaxr. z9 aTTecTaluu
3aH. 3aH. | O &
1. ®duznueckue OCHOBBI
MEXaHUKH
HOZITOTOBKA K OINK-1
HPaKTHYECKOMY
3aHSTHIO;
BBITIOJIHCHUE
MPAKTHIECKUX
11 Kunemarnka padot (MA3); fpoBepia
HWHIANBUAYAJIbHBIX
MOCTYTIATEIEHOTO u 2 2 1 | camocrosTensHOE samau:
o ;
BpAILATENBHOTO JIBHKEHUS H3y4eHHE yqe§HOH cenmmap M 1;
Y HAyYHOU
JIMTCPaTyphbl B TOM
qucie
JJIEKTPOHHBIX
pecypcoB.
1 MIOJTOTOBKA K OIK-1
nabopaTopHOMY,
CEMUHapCKOMY U
HPaKTHYECKOMY
3aHSTHIO; poBepKa
BBIIIOJIHCHHEC WHIANBUAYAJIbHBIX
1.2 Junamuka MPAKTHIECKUX 3ajad;
MOCTYNaTEIbHOTO u 2 4/11 2 1 padot (MA3); 3anmra
BPAIATEIBHOTO ABIKCHUS CaMOCTOSITENBHOE |  J1TabOpaTOpPHBIX
u3yyeHue y4eOHoH pabot Ne 4;
U Hay4yHOH cemuHap Ne 2;
JIUTEPATyPHI B TOM
qHucie
NMEKTPOHHBIX
pecypcos.




MOJrOTOBKA K
nabopaTopHOMY,
CEMUHAPCKOMY U
IIPAaKTHYECKOMY
3aHSTHIO; MpOBEpKa
BBIIIOJTHEHNE WHIUBUAYaIbHBIX
1.3 3aKoHBI COXpAaHCHUS B TpaKTHHCCKHX 3afiad,
6/31 | 2/11 2 padot (MA3); 3ammra
MEXaHHUKe .
caMoCTosTeNbHOe |  JTabopaTopHOit
u3yueHue yueOHoi|  pabGoter Ne 1;
Y HAy4YHOH cemunap Ne 3;
JUTEPATypHI B TOM
qHCIIe
JNEKTPOHHBIX
pecypcos.
MIOJTOTOBKA K
1a00paTOpPHOMY,
CEMUHAPCKOMY U
IPaKTUIECKOMY
3aHSTHIO; poBepKa
BBITIOJTHCHHUE WHIUBUAYAITbHBIX
14 MexaecKie MPAKTHIECKUX 3ajad;
COICGAMIS 1 BOJIHbI 2 4/11 1 1 pabor (MA3); 3anmra
caMocCTOsITeNbHOe | TabopaTOpPHBIX
u3ydeHue yueOHoi| pabor Ne 5, 7;
U Hay4HOUH cemuHap Ne 4;
JIUTEPATyPhI B TOM
qucie
INEKTPOHHBIX
pecypcos.
MOATOTOBKA K
nabopaTopHOMY,
CEMHUHAPCKOMY U
MIPaKTHYECKOMY poBepKa
3aHATHIO; WHIHUBUAYATbHBIX
BBITIOJTHEHHE 3ajad;
15 PesIsTHBICTCKAS MPAKTHIECKUX OTYET O
- 2 /11 | 2,1 pa6ot (M3); BBIIOJTHEHHH
CaMOCTOSITENBHOE BUPTYaITbHOM
M3ydeHne y4eOHoil| mabopaTopHBIX
U Hay4yHOH pabotsr Ne 1,
muTepaTypsl B ToM | cemuHAp Ne 5;
qUCIIe
NEKTPOHHBIX
pecypcos.
HWroro no pazneny 12 | 14/5M1 | 821 | 7,1
2. Craructrieckas ¢u3HKa |
TEPMOANHAMHKA
MOJrOTOBKA K
nabopaTopHOMY,
CEMUHAPCKOMY U
PaKTUIECKOMY
3aHSTHIO; MpoBepKa
BBITIOJTHCHHUE HHIUBUAYAIBHBIX
MPAKTHIECKUX 3ajad;
é ima Cramermaeckan| 4 | 5 | 4yp | oim | 2 | pador (MI3); sammTa OIIK-1
caMocCTosTeNbpHOe | JTabopaTopHOit
u3yueHue yueOHoi| paboter Ne 11;
U HAy4YHOH cemuHap Ne 6;
JIUTEPATyPHI B TOM
qHcIe
JNEKTPOHHBIX
pecypcos.




2.2 TepMmouHaMuKa

Uroro mo pazneny

4 4211

6 8/3U

2/11

JIUTEPATypHl B
qucie

pecypcoB.

MOJrOTOBKA K
nabopaTopHOMY,
CEMHHAPCKOMY H
IIPAaKTHYECKOMY
3aHSTHIO;
BBIIIOJTHEHNE
MPAKTHIECKUX
2 padot (MA3);
CaMOCTOSTENBHOE
U3yucHHe y4eOHOMH
U Hay4HOH

OJICKTPOHHBIX

3a1ad4;
3aIInTa

TOM

IPOBEpKa
UHIMBUAYAIIBHBIX

nabopaTopHO’
pabotsr Ne 14;
cemuHap Ne 7;

OIIK-1

4/21

3. BHCKTpI/I‘IeCTBO U Mara€Tusm

3.1
none B
BEIIECTBE

DNeKTPOCTaTHYECKOE
BakKyyME€ U B

4/11

2/11

3aHATHUIO;
BBITIOJTHCHHE

1 padot (M13);

U Hay4HOH

qucie
IIIEKTPOHHBIX
pecypcoB.

MOATOTOBKA K

nabopaTopHOMY,
CEMUHAPCKOMY U
MPaKTHYECKOMY

MPaKTUICCKUX

CaMOCTOSITENbHOE
M3y4eHne yueOHon

JUTEPATYPHl B TOM

HpPOBEpKa

WHINBUOYAJIbHBIX

3a/1ay;
3a1uTa
1abopaTopHOH
paboter Ne 21;
cemuHap Ne 8;

OIIK-1

3.2

QHEKTpI/I‘ICCKI/Iﬁ TOK

ITocrostnubrii| 1

421

2/11 1

HOATOTOBKA K
nabopaTopHOMY,
CEMUHApCKOMY U
IPaKTUYECKOMY
3aHSTHIO;
BBITIOJIHCHUE
MPAKTHIECKUX
pabot (MA3);
CaMOCTOSITENEHOE
u3ydeHue yueOHon
Y Hay4HOU
JUTEPaTyphl B TOM
qucie
IEKTPOHHBIX
pecypcoB.

MpoBepKa
WHIUBUAYATbHBIX
3a1ay4;

3ammra

n1abopaToOpHOM
pabotsr Ne 24;
cemuHap Ne 9;

OIlK-1

3.3 MarHuTocTaTu4eckoe
BaKyyMeé H B 4

mojaec B
BCIICCTBEC

MIOJITOTOBKA K
CEMUHAPCKOMY U
MIPAKTUYECKOMY
3aHSTHIO;
BBIITOJIHEHHE
MPaKTUIECKUX
pabot (M13);
CaMOCTOSITENBEHOE
u3yyeHue y4eOHoH
U Hay4yHOH
JUTEPATyPHl B TOM
qucIIe
3JIEKTPOHHBIX
pecypcos.

MpoBEpKa
HMHIUBHAYaIBHBIX
3a1a4;
cemunap Ne 10;

OIIK-1




MOJrOTOBKA K
nabopaTopHOMY,
CEMUHAPCKOMY U
IIPAaKTHYECKOMY
3aHSTHIO; MpOBEpKa
3.4 DJIeKTpOMarHuTHast BBIIIOJTHEHNE WHIUBUAYaIbHBIX
WHYKIHS. MPAKTHIECKUX 3ajad; OIK-1
ONeKTpOMarHUTHbIC 6 6/31 1 2 padot (MA3); 3ammra
konebanus. [lepeMeHHBIN CaMOCTOSITENbHOE |  JTabOPaTOPHBIX
JNEKTPUICCKUN TOK u3yueHue yueOHoi| pabot Ne 27, 28;
U Hay4HOH cemuHap Ne 11;
JUTEPATypHI B TOM
qHCIIe
JNEKTPOHHBIX
pecypcos.
HUroro no pazaeny 18 | 14/61 | 6/21 5
Hroro 3a cemecTp 36 |36/1411| 18/6U1 | 16,1 3auéT
4. Onrtuka
MIOJTOTOBKA K
nabopaTopHOMY,
CEMUHApCKOMY U
IPaKTUIECKOMY
3aHSTHIO; fposepia
BRTOHCHME WHIUBUAYATbHBIX
3a/1ay;
4.1 BonHOBas  ONTHKA MPAaKTUYIECKUX ’ OIK-1
(uHTepdepeHys, 8 4/11 | 411 | 10 pa6ot (M3); Jatura
T paKIust, TOJIIPU3AIINs) CaMOCTOSITENEHOE 1a00paTopHKIX
i ~| pabot Ne 32, 34,
U3ydeHHe yqev6H01/1 35:
1 HayHOH cemuHap Ne 12;
JIUTEPATyPhI B TOM
qucie
JJIEKTPOHHBIX
pecypcoB.
MOATOTOBKA K
nabopaTopHOMY,
CEMHUHAPCKOMY U
MIPaKTHYECKOMY
3aHSATHIO; HpOBEpKa
BBITIOJTHEHHE WHIUBHAYaIbHBIX
MPAKTHIECKUX 3a/1ay; OIK-1
4.2 KBaHTOBasI ONTHKA 6 321 | 2111 6 padot (M3); 3ammra
CaMOCTOSITENbHOE |  J1abopaTopHOIA
u3ydeHue yueOHoi| paboTel Ne 36;
U Hay4yHOH cemunap Ne 12;
JIUTEPATyPHI B TOM
qHcie
JNMEKTPOHHBIX
pecypcoB.
Wroro no pazneny 14 | 731 | 6/21 | 16

5. ®usuka aroma




IOAT0OTOBKA K

nabopaTopHOMY,
CEMUHAPCKOMY U
IIPAaKTHYECKOMY
3aHSTHIO; MpOBEpKa
BBIIIOJTHEHNE WHIUBUAYaIbHBIX
MPAKTHIECKUX 3ajad; OIK-1
5.1 ®usuka aroma 2 6 311 | 421 4 padot (MA3); 3ammra
CaMOCTOSITENbHOE |  JTabOPaTOPHBIX
u3yueHue yueOHoi| pabot Ne 41, 42;
U Hay4HOH cemuHap Ne 13;
JUTEPATypHI B TOM
qHCIIe
JNEKTPOHHBIX
pecypcos.
Hroro no pazzpery 6 314 | 421 4
6. ®usuka TBEpAOro Tela.
OJeMEHTBI KBAaHTOBOH (pu3uKu
MIOJTOTOBKA K
nabopaTopHOMY,
CEMHUHAPCKOMY;
BBITIOJTHCHHUE MpoBepKa
NPAKTHIECKUX | WHIUBHIYaJIBHBIX
6.1 ®usuka TBEpAOro TENA. pabdor (MA3); 3a1a4; OIIK-1
DneMeHTHI KBaHTOBO#| 2 6 314 | 2/11 6 | camocrosTensHOE 3aIuTa
(uzukn u3ydeHue y4eOHoi| maboparopHoi
U Hay4HOUH pabothr Ne 44;
JIUTEepaTypsl B ToM [ cemuHap Ne 14;
qucie
INMEKTPOHHBIX
pecypcoB.
HWroro no pazneny 6 311 | 2/11 6
7. ®dusznka spa u
QJICMCHTAPHBIX YaCTUIL
MOATOTOBKA K
nabopaTopHOMY,
CEMHUHAPCKOMY U
MIPaKTHYECKOMY
3aHATHIO; MpoBEpKa
BBITIOJTHEHHE WHIUBHAYaIbHBIX
MPAKTHIECKUX 3ajay;
(1 Qusmca sapa u 2 8 4/11 | 511 | 10,3 pIE)lGOT Wa3); 3ammra OIK-1
2JIEMEHTAPHBIX YaCTHI] .
CaMOCTOsTENbHOE |  1abopaTOpHOi
u3yueHue yueOHoi| pabotsl Ne 51, 53
U Hay4HOH cemunap Ne 15;
JIUTEPATYPHI B TOM
qHCIe
NMEKTPOHHBIX
pecypcos.
HWroro no pazneny 8 4/11 5/11 | 10,3
Uroro 3a cemectp 34 | 17/61 | 17/61 | 36,3 JK3aMeH
Hroro no nucrumianne 70 |53/20M|35/1211| 52,4 3a4€eT, DK3aMeH




5 O0pa3oBartejibHbIE TEXHOJIOTHH

[Ipu peanuzanmu pa3IMYHBIX BUAOB y4yeOHOM pabOoTbl Hambonee >PPeKTUBHBIC
pe3yibTaThl OCBOEHHUS AMCUUIUIMHBL «®du3uka» Aal0T TpajiulUOHHBIE 00pa30BaTelbHbIE
TEXHOJIOTUM,  TEXHOJIOTUM  TMpOOJIEeMHOro  OOydeHHs, WHTCPAaKTUBHBIE  TEXHOJOTHH,
MH(POPMALMOHHO-KOMMYHUKAIMOHHBIE 00pa30BaTeIbHbIE TEXHOJIOIHH.

1. ®opmbl yueOHBIX 3aHATUH C UCHIOIB30BAHNEM TPAIUIIMOHHBIX TEXHOJIOTHH:

WndopmannonHas  JIeKUMsS—  IOCJIEIOBATENbHOE  W3JOXKEHHE  Marepuana B
JUCHUTUTMHAPHOM JIOTHKE, OCYIIECTBISIEMOE NPEUMYIIECTBEHHO BepOAJbHBIMU CpEICTBAMU
(MOHOJIOT TIpernoaaBaTes).

Cemunap — Oecenia mpemnogaBares U CTyICHTOB, 00CYKICHHE 3apaHee MOATOTOBICHHBIX
COOOLIEHUH 10 KaXJIOMy BOIpPOCY IUIaHA 3aHATUS C €AMHBIM Ui BCEX IIepeuHeM
peKOMeH1yeMOoi 00513aTeIbHOM U JONOTHUTEIBHOMN JIUTEPATYPHI.

[IpakTHyeckoe 3aHATHE, NOCBALICHHOE OCBOCHUIO KOHKPETHBIX YMEHHH M HaBBIKOB I10
IPEJIOKEHHOMY aITOPUTMY.

JIaGoparopHas paboTa — opranusanus yueOHoi paboThl ¢ peaJibHbIMU MaTe€pUaIbHBIMU U
MH(OPMALlMOHHBIMU OOBEKTaMH, JKCIEPUMEHTalbHasl paboTa € aHAJIOrOBBIMH MOJEISIMHU
peabHbIX OOBEKTOB.

2. ®opMbl yU€OHBIX 3aHITHN C UCIIOIB30BAaHUEM TEXHOJIOTHH TPOOIEMHOTO O0yUCHHS:

[IpobnemHass Jnekuuss — U3NOKEHUE MaTepuaia, [pearoararpnee MOCTaHOBKY
IpOOJIEMHBIX W JMCKYCCHOHHBIX BOIIPOCOB, OCBELICHHE pA3JIUYHBIX HAy4YHBIX I[10/IX0JI0B,
aBTOPCKME KOMMEHTAapUH, CBSI3aHHBIE C Pa3IMYHBIMU MOJEISIMU MHTEPHPETALUU H3y4aeMoro
MmarepHaa.

[IpakTuyeckoe 3aHsTHE B (OpMe NpaKTUKymMa — OpraHu3amus y4eOHOH paboTHl,
HalpaB/IeHHAas Ha pPELIeHHE KOMIUICKCHOM Yy4eOHO-IIO3HABaTEeNIbHOW 3agauu, TpeOyromeill ot
CTyJEHTa IPUMEHEHNUS KaK HAyYHO-TEOPETUUECKUX 3HAHUM, TaK U IPAKTUYECKUX HABBIKOB.

3. @opMbl yUeOHBIX 3aHATUI C UCIOIb30BAHUEM CIICLMATIU3UPOBAHHBIX HHTEPAKTHUBHbBIX
TEXHOJIOTHI:

Jlexuust «oOpaTHOM CBA3M» — NEKIUA—TIPOBOKAIM (M3JI0)KEHUE MaTepualla ¢ 3apaHee 3a-
MJIAaHUPOBAHHBIMH OIIUOKAMM ), JIEKITUSA-0ece1a, JICKIUS-TUCKYCCHSI.

CemuHap-uCKyccusi — KOJUJIEKTUBHOE OOCYXKIEHHE Kakoro-iubo CIIOpHOTO BOIpOCa,
po0JieMbl, BBISIBJICHHE MHEHHI B Tpymnne (MEXIpyHIoBOM IUanor, JUCKycCHs Kak CIHOp-
JIAAJIOT).

4. ®opMbl y4eOHBIX 3aHITHH C UCIOJB30BaHNEM UH(POPMAIIMOHHO-KOMMYHUKAIIMOHHBIX
TEXHOJIOTH:

Jlexuus-Bu3yanu3anus. — HW3JI0KEHUE COJIEP)KaHUS CONPOBOXKIACTCS TMpe3eHTaluei
(TemMoHCTpaluel yueOHbIX MaTepHaioB, MPEACTABICHHBIX B PAa3IMUHBIX 3HAKOBBIX CUCTEMax, B
T.4. WUTIOCTPATUBHBIX, IpaUuecKux, ayJuo- U BUIEOMaTEPUaJIOB).

[IpakTuyeckoe 3aHATHE B (OpME NPE3ECHTALMM — IPEACTaBICHUE pPE3YyIbTaTOB
MIPOEKTHON WJIM MCCIIEeI0BATENIbCKON JESTENbHOCTH C HCIOIb30BAaHUEM CIEIUAIN3UPOBAHHBIX
IIPOrPaMMHBIX CpEZ.

6 YueOHO-MeTOAUYECKOE 00eciedeHUe CAMOCTOSITeJIbHOI PadoThl 00y4aroImMXcst
[Ipencrasneno B mpuioxxkenuu 1.

7 OueHOYHBIE CpeACTBA AJIsl IPOBeeHH s IPOMEKYTOUHOI aTTecTAlMN
[IpencraBneHbl B IPUIIOKEHUH 2.

8 YueOHo-MeTOAMYeCcKOe H HH(POPMALIMOHHOE O0ecneyeHue TUCIUIIHHbBI (MOTYJIs1)
a) OcHoBHas TUTEpaTYypa:
1. lemuauenko, B.W. ®usuka [DnekTpoHHbIH pecypc] : yueOnuk / B.W.



Hemumuenko, 1.B. Jlemumnuenko. — 6-e uza., nepepad. u gon. — M.: UTHOPA-M, 2016. — 581 c. —
Pexxum nmo-cryma: http://znanium.com/bookread2.php?book=469821 — ISBN:978-5-16-010079-
1.

2. Ky3uenos, C.1. ®u3uka: Mexanuka. Mexanndeckue Koyiebanusi ¥ BOIHBL. MoJieky-
asipHas ¢pusuka. TepMmoaunamuka [DnekTpoHHbIi pecype] : Yueonoe mocoodue / C.U. Ky3neros.
- 4-e u3n., ucrp. u gon. - M.: By3osckuii yue6nnk: HUL] MHOPA-M, 2014. - 248 c. — Pexxum
noctyma: http://znanium.com/bookread2.php?book=412940 — ISBN 978-5-16-101026-6

3. Kyznenos, C.1. ®usuka: OCHOBBI JIEKTPOANHAMHUKH. DIEKTPOMAarHUTHBIE KOJIEOaHHS
¥ BOJIHBI [ DJIeKTpOHHBIH pecypc] : Yuebnoe mocoodue / C.1. Ky3uenos. - 4-e u3., UCHp. u JOII. -
M.: By3ockuii yuebnuk: HHUL[ HWHOPA-M, 2015. - 231 c. — Pexum pgocryna:
http://znanium.com/bookread?2.php?book=424601 — ISBN 978-5-16-101657-2

4. Ky3nenon, C.M. ®uszuka. BonnoBas onrtuka. KBaHTOBas mnpupoja H3Ty4EHUS.
DJeMeH-Thl aTOMHOM | siiepHoi pusuku [DaekTponHsiit pecype] @ Yueb. nmoc. / C.1. Ky3Henos,
AM. Jluzep - 3-e uza., nepepad. u gon. - M.: Byzos. yue6.: HUL] UH®PA-M, 2015 - 212 c. —
Pexxum mocryma: http://znanium.com/bookread2.php?book=438135 — ISBN 978-5-16-100426-5

5. Poraues H. M. Kypc ¢pusuku [Teker] : yueonoe nmocodue / H. M. Poraues. - CII6. u ap.
: Jlans, 2008. - 447 c. : un., rpad., cxemsl, Tabm. - (YueObnuku 1 By30B : CrienuanbHas IUTepa-

Typa).

0) JlomostHuTEIbHAS JIATEPATYpa:

1. Uponos, N.E. 3agauu mo obieit pusuke [Teker] : yueod. mocodbue / U.E. Upomos. — 12-
e u3na., crep. — CII6.: Jlanp, 2007. — 416 c.: un. — (YueOHuku s By3oB. CreuuanbHas
nuteparypa). — ISBN 978-5-8114-0319-6.

2. Yepro, A.I'. Bamaunuk mo ¢usuke [Tekct] : yue6. mocobue / A.I'. Yepros, A.A.
Bopo6beB. — 8- u3n., mepepad. u gom. — M. : ®usmariur, 2008. — 640 c.: mn. — ISBN 9875-
94052-145-2.

3. Pemenue 3amau mo kypcy obmeit ¢usmku [Tekcr]: yued. mocodue / [H.M Poraues,
['1O. bananauna, W.I1. 3aBepmmnackuii u np.]; nox pen. H.M. PoraueBa. — 2-e u3n., ucnp. —
CIIG.: Jlans, 2008. — 304 c.: nin. — (YueOHuku i1 By30B. CrieialibHas JIMTEpaTypa)

4. CripaBo4HuK 10 pusuke. Dopmyisl, TaOmuIIEL, cxeMbl. [Teket] : mep. ¢ HeM. / o pex.
X. Ilrekepa, nox pea. K. B. CmupHosa. - M. : TEXHOC®EPA, 2009. - 1262 c. : un., rpad.,
TabJI.

B) MeToanyeckne yKazaHus:

1. Mexanuka. MonekynspHas ¢usuka u tepmoauHamuka [Tekcr] : mabopaTopHbIH
npaktikyM o ¢pusuke / E.H. Acranos [u ap.]; mox pex. FO.I1. Kouknna. — Marautoropck: 13-
BO Marnuroropck. roc. Texs. yu-ta uMm. I'.11. Hocosa, 2011. — 103 c.

2. Dnextpocraruka. [TocrosHubli TOK [Tekcer] : JlabopaTOpHBIN paKTHKYM 110 (usnke /
M.B. Beuepkun [u ap.]. — Marautoropck: 3a-B0 Marauroropck. roc. Texs. yu-ta um. ..
Hocoga, 2011. - 60 c.

3. Onekrpomarnetusm. Ontuka [Tekcr] : mabopaTopHBIA MPAKTUKYM MO JUCIMILIMHE
«®Dusnka» A CTYICHTOB Beex cnenuaabHocTe / M.B. Apkynuc [u np.]. — Marauroropck: 'OY
BITO «MI'TY», 2009. — 102 c.

4. Canuenko, lO.M. IlepemenHblii TOK [DNEeKTpoHHBIH pecypc] : TabopaTOpHBIi
npaktukyM / F0.U. CaBuenko, O.H. Bocrpoknyrosa, H.M. Mumenesa ; MI'TY. — Marautoropck
:MI'TVY, 2018. — 1 sanextpon. Onr. luck (CD-ROM). — ISBN 978-5-9967-1151-2.

5.0u3uKa aroma, TBEpAOro Teja, spa: MHCTPYKIHS IO BBIMOJIHEHUIO JJAOOPAaTOPHBIX
pabot mo ¢u3uKe A1 CTYAeHTOB Beex cnenuaiabHoctei / B.K. Benos [u ap.]. — Marauroropck:
'OV BIIO «MI'TVY», 2007. — 48 c.


http://znanium.com/bookread2.php?book=469821%20–%20ISBN:978-5-16-010079-1
http://znanium.com/bookread2.php?book=469821%20–%20ISBN:978-5-16-010079-1
http://znanium.com/bookread2.php?book=412940%20–%20ISBN%20978-5-16-101026-6%20
http://znanium.com/bookread2.php?book=424601%20–%20ISBN%20978-5-16-101657-2%20
http://znanium.com/bookread2.php?book=438135%20–%20ISBN%20978-5-16-100426-5%20

r) [IporpammHoe obecneuenue u UHTepHeT-pecypcebi:

IIporpammHoe o0ecnieueHue

Haumenosanue [10

Ne norosopa

Cpok aeicTBus JIULIEH3UN

MS Windows 7

Professional(mna  [A-1227-18 ot 08.10.2018 11.10.2021
KJIACCOB)

FAR Manager cB00OTHO pactpoctpansemoe [10 0eccpovHO
MS Office 2007 |\, 135 41 17.09.2007 Gecepouro
Professional

7Zip cB000JIHO pactpoctpansemoe 10 0ECCPOUHO

HpO(l)eCCI/IOHaJ'leI)Ie 0a3bl JAaHHbIX " I/IHq)OpMaIII/IOHHbIe CIIPaBOYHbLIC CUCTEMBI

HazBanue kypca

CchUIKa

DnexkrpoHHas 0a3a meproAMuecKuX u3maHuii East View

Information Services, OO0 «MIBUC»

https://dlib.eastview.com/

ITouckosas cucrema Akagemus Google (Google Scholar)

URL: https://scholar.google.ru/

Wudopmannonnas cucrema - ExamHoe OkHO nocTyma K

HHGOPMAIIMOHHBIM pecypcam

URL: http://window.edu.ru/

9 MaTepuaJbHO-TeXHHYECKOE o0ecnevyeHne JUCIHILTHHBI (MOIYJIsl)

MaTepHaano-TeXHqucxoe obecrneucHue JUCITUITIIIMHBI BKIIFOYACT:



https://dlib.eastview.com/
https://scholar.google.ru/
http://window.edu.ru/

JIexunoHHas ayqUTOPHS BKIIFOYAET:
MynbTUMEANIHBIE CPEICTBA XPAaHEHHUS, TIEPEIauu U MPeICTaBIeHUS HHPOPMALIUH.

JlaGoparopus «MexaHUKH, MOJIEKYJIAPHOU (DU3UKH U TEPMOJUHAMHUKN BKIIIOUYAET:

1. banuctuyeckre MassTHUKHU.

2. MastaHuk OGepOeka.

3. dusnyeckuii MasTHUK.

4. locka I'anpToHA.

5. JlaGopaTopHasi yCTaHOBKa JUIS MCCIIEOBAHUS PACIPENICICHUs] TEPMOIICKTPOHOB 10
MOJTYJIFO UX CKOPOCTH.

6. JlaGopaTopHasi ycTaHOBKa JIsi ONpEACTCHUs IOKa3zaTeledl aanadbarel Yy METOJIOM
Knemana u /lezopma.

7. JJabopaTopHas ycTaHOBKaA JJIsi IIPOBEPKU 3aKOHA BO3PACTAHUS SHTPOIHHU B MPOIECCEe
muddy3un ra30B Ha MOJIENIN IIEpEMEIIUBAHUS IIIAPOB.

8.JJaboparopHasi ycTaHOBKa JJIsl IPOBEPKH 3aKOHOB BO3pACTaHMsI SHTPOIIUH B IpOIECcCe
TerooOMeHa.

9.YcranoBka mnaGopaTopHas MJisi HM3Y4YCHHS 3aBUCHMOCTH CKOPOCTH 3ByKa OT
temrepatypsl "M®-C3-M"

10. YcranoBka nabopatopHas Il UCCIICOBAHMS TEINIOEMKOCTH TBepaoro tena "Md-
TET-M".

11. YcranoBka nabopaTtopHas AJisi ONPECIICHNUs YHUBEPCAIBbHOM Ia30BOM MOCTOSHHOM
"MO-OI'TI-M".

12.Crenn nabopaTOpHBIA Ta30BbIE MTPOIECCHI.

13. MepuTenbHbIN HHCTPYMEHT.

JlabopaTopus «NEKTPUUECTBA U ONITUKK» BKIIFOYACT:

1. JJTaBopaTopHas ycTaHOBKa ISl MCCIIEIOBaHUS AIIEKTPOCTATUYECKOTO OJIS C TOMOILBIO
OJINHApPHOTO 30H/1a.

2. YcTaHOBKa JUIs INYHTUPOBAHMS MIJUTMaMIIEpMeETpa.

3. YcranoBka nabopaTopHasi [Jist OnpeeNieHHsI HHIYKTHBHOCTH COJICHOMIa U MATHUTHOM
IIPOHUIIAEMOCTH.

4. YcraHoBKa J1abopaTopHas JUisl U3yU€HHUs pE30HAHCA HANpPSDKEHUN M OIpeeseHHs
UHIYKTUBHOCTH

5. JlaboparopHast ycTaHOBKA Ui U3y4EHHs JJIMHBI CBETOBOM BOJIHBI U XapaKTEPUCTUK
TU(PPaKIMOHHOM PELIETKH.

6. JlaGopaTopHasi yCTaHOBKa Ui ONpEICNICHHs pajryca KPUBH3HBI JMH3BI U JUTHHEI
CBETOBOM BOJIHBI C TOMOLIBIO KoJiel] HproToHa.

7. JlabopaTopHasi ycTaHOBKa Ui ONpEJENIEHUs KOHLEHTpPAllMd PAacTBOPOB caxapa U
MIOCTOSIHHOW BpalllEHUS.

8. MepuTeNnbHbI HHCTPYMEHT.

JIaGopartopusi «AToma, TBEpAOTO TelA, SAPay BKIIOYACT:

1. JTaGoparopHas ycTaHOBKA JJIsI U3Y4eHUs BHEITHETO oTorddexra.

2. YcTaHoBKa JUIsl U3Yy4EHMs CIIEKTpa aTOMa BOJAOPOJA U OMNpeIeSeHHs] MOCTOSHHON
PunGepra.

3. YcranoBka nabopaTopHas /711 OTIpeieeH s MOTeHIMala BO30Y K ICHH Ta3a.

4. YcTraHOBKa J1s ONpeIeNIeHUs AJTMHBI Tpo0Oera 4acTull B BO3TyXe€.

5. MeputenbHbIA HHCTPYMEHT.

AyauTopun I TPYNIOBBIX U UHAUBUAYAIBHBIX KOHCYJIbTAUMI, TEKYIIErO0 KOHTPOJISA U
MIPOMEKYTOUHOM aTTECTALMK BKIIOYAIOT: MHTEPAKTUBHAS JOCKA, IPOCKTOP;
MynbTUMEAUHHBIN TPOEKTOP,3KPaH.



AyauTopun i CaMOCTOSITENIBHOM paldOThl ¢ BBIXOAOM B HMHTEpHET M C JOCTYyIOM B
AIIEKTPOHHYIO HHPOPMAITMOHHO-00Pa30BaTEIbHYIO CPEy YHUBEPCUTETA.

KOMITBIOTEPHBIE KJIACChl; YUTAIBHBIEC 3alIbl OMOIMoTeku [lepcoHanbHble KOMIBIOTEPHI C
naketom MS Office, ¢ Beixogom B IHTEpHET ¥ € JOCTYIIOM B 3JCKTPOHHYIO MH()OPMAIHOHHO-
00pa3oBaTeNbHYIO Cpely YHUBEPCUTETA BKIIIOYAIOT: IEPCOHANIbHBIE KOMITBIOTEPHI € TakeToM MS
Office.

[Tomemenne pans XpaHeHHS W NPO(PUIAKTUYECKOTO OOCITYKHMBAaHUS — y4eOHOTO
000pyIOBaHUSl BKJIIOYAIOT: CTEIUIAXH, CEH(BI ans XpaHeHUs ydeOHOro oOOpyJOBaHUS.
WNHCTpyMeHTHI 17151 peMOHTa 000py/10BaHUSL.

IIpunioxenne 1
Y4eOHo-MeTOoAMYECKOE 00ecIeYeHHe CAMOCTOATEIbHOH PadoThl 00y4AKOIIUXCS

[To gucnumuinHe  «®u3Mkay OPEeIyCMOTPEHAa  ayJuTOpHass M BHeEAyAUTOpPHas
caMOoCTOsTeNIbHas paboTa 00ydJaroMXCs.

AyIUTOpHAs CaMOCTOATENbHAs paboTa CTYACHTOB MPEAIOAraeT pelIeHne KOHTPOIbHBIX
3a]a4 Ha IPAKTUYECKUX 3aHATHUAX.

Ilpumepnvie ayoumopnuvie konmpoavhoie padomul (AKP):
1 cemectp
KonTpoabsnas padora Ne 1 «®@Pu3nveckue 0CHOBbI MEXaHUKH»

3ananue 1. Panuyc-BeKTOp 4YacTUIIBI ONMPEAETSIETCS BBIPAKEHHEM F =3t +4t2j +7k , Tae

i,],k - enuanunsle BexTopa oceit X, Y, Z. Beruncauts: 1) myTs S, mpoiiaeHHsIH yacTuIei 3a
nepBeie 10c, 2) mMomaynb nezpeMemeHHﬂ Ar 3a Toxke Bpems, 3) yckopeHue uactuibl. OTBeT:
S=500m, Ar=500m, a=10 m/c".

3ananme 2. Koneco Bpamaercss BOKpYr HEMOJBMIXKHOM OCH TakK, YTO Yroj IOBOPOTa
3aBHCUT OT BPEMEHHU IO 3aKOHY ¢=10+20-t—2-t*>. Haiftu: 1) cpenHee 3HaueHHME YTrIOBOIA

CKOpPOCTH <a)> 3a IMPOMCIKYTOK BPEMCHH OT t=0 J0 OCTaHOBKH;, 2) YriI0BOC YCKOPECHUC B MOMCHT

OCTaHOBKM KoJjieca; 3) IMOJIHOE YCKOpPEHHE TOUKM, Haxopsieincs Ha paccrosHuu 0,1M oT ocu
BpallleHus i1 MoMeHTa BpeMmenu t=4 c¢. Oteer: 10 pan/c; -4 paI[/CZ; 1,65 m/c?.

3ananme 3. Ilo TOpH3OHTAIBHOM TOBEPXHOCTH JIBHIKETCS TEIO MAacco m=2 Kr ToJ
neiicteuem cuibl F=8 H, HampaBneHHOW mox yriiom a=60° Kk ropusoHty. Haiitu paccrosinue,
KOTOPOE TMPOIIIO TEJI0, €CIH €r0 CKOPOCTh YBEIHYMIIACh € 3 710 5 M/c, a KodhPHUIMEHT TpeHus
MEXy TEJIOM U oBepXHOCThIO paBeH pu=0,1.01Bet: 5,9 M.

3ananmue 4. [llap maccoit m;=5 Kr ABMXETCSI CO CKOPOCThIO V1= 1 M/C U CTaJIKUBaeTcs ¢
MOKOSIIIMMCS IIapoM Maccod mp=2 kr. OmnpeaenuTe CKOPOCTH LIapoB IOcie yxaapa. Yaap
CUMTATh yIPYTUM, NPAMBIM U eHTpasbHbIM. OTBeT: 0,43 M/c, 1,43 m/c.

3ananue S. YpapHeHue KoneOaHul TOUYKM UMEET BUIL: x = A-cosolt+7) , TAE A=0,02 M, 0= T
¢t 1=02 c. OmpenenuTh Tepuoa, HadalbHYIO (a3y KoieOaHWW TOYKM M €€ YCKOPEHHE B
MoMeHT Bpemenu 1 c. Otset: T=2 c; ¢o=0,2m paxg; a =0,16 M/c?.

KonTpoubnas padora Ne 2 «Crarucruyeckasi pu3nka 1 TepMOAMHAMUHKA)

3apanme 1. Haiinute mis razoo0pa3HOro asora Temreparypy, Ipu KOTOPOH CKOpOCTAM
Mosiekynn v = 300 m/c m vz = 600 M/C COOTBETCTBYIOT OJMHAKOBBIC 3HA4YCHUS (YHKIIUH

pacnpenenenus Maxcsenna f(V). Orser: 1 - MY, -Vy) _ 330K,
4kIn(v, /V,)

3aganue 2. UMaeanbHbI ABYXaTOMHBIM Ta3 o0BEMOM 5 1 W JaBICHHEM 10° TIa
W30XOPUYECKH Harpeiid, B pe3yJbTaTe 4Yero CpeaHss KHUHETHYECKash YHEPrUs €ro MOJICKYJ



yBenuumiiach ot 0,0796 3B 1o 0,0923 »B. Ha ckosbko pu 3TOM U3MEHHUTHCS JaBieHue raza? B
JTAIbHEWIEM Ta3 M30TEPMUYECKH PACHIMPUIN 10 HadajabHOro aasieHus. Ompenenure odobeM
rasa B KoHile npouecca. Otser: yBenuuurcs Ha 0,16 Mlla; 5,8 1.

3ananue 3. Onpeaenure K03PPUIUESHT TEIUIONPOBOJHOCTH A a30Ta, €clid KOdPPUIIUESHT
JMHAMUAYECKON BSA3KOCTH 1) JJIS HETO IpU Tex ke ycnoBusax paseH 10 mxlla-c. Oter: A=7,42
mBt1/™M-K.

3aganue 4. 12 r a30oTa HAXOAATCS B 3aKPBITOM COCYJe 00BEMOM 2 JI MPU TEeMIIepaType
10°C. Ilocne HarpeBaHMsi JAaBJIEHHUE B COCYAE CTajJO PaBHO 104MM.pT.CT. Kakoe kommuectBo
Teruta ObII0 COO0IIeHO ra3y npu HarpeBanuu? Oter: 4,1- 10° Jx.

3aganme 5. Cmemanu Boay Macco my=5Skr npu temneparype T1=280 K ¢ Bogoit maccoi
my=8kr npu Temmeparype T =350 K. Haiitu: 1) temnepatypy 0 cmecu; 2) uzmenenue AS
SHTpONHH, Mpoucxosiiee npu cmemuBanuu. Oteet: 323 K; 0,3 xJ[x/K.

Kountpoabnas padora Ne 3 «Q1eKTpr4ecTBO 1 MarHeTU3M»

3aganue 1. DnexkTpuyeckoe moje co3gaHo aByms 3apsaamu =10 vKi u  qp=-20 =K,
HaxoAsmuMucsa Ha pacctosHuud d=20 cMm apyr ot apyra. Onpenenuts HanpsKEHHOCTh MOJs B
TOYKe A, yJaJeHHOH OT IepBOro 3apsja Ha paccrosiHue r1=30 cM U oT BTOporo Ha r;=50 cm.
Paccuurars paboTy, KOTOPYI0 HEOOXOJUMO COBEPIINTH, YTOOBI MEPEHECTH TOYECUHBIH 3apsii
q0=5-10'4 K1 13 ToukH HaxoAsImiics mocepeauHe Mexy 3apsaamMu B Touky A. Otset: 280B/m,
0,42 ITx.

3aganue 2. imeercs npenHa3HaueHHBIA AJ11 U3MEPEHUs pa3HOCTH noreHuuanos 1o 30 B
BOJIBTMETP comnpoTuBieHueM 2 kOM, kotoporo pazaeneHa Ha 150 nenenumi. Kakoe
COIIPOTHBIICHUE HAJ0 B3STh M KaK €ro BKIIOYHTH, YTOOBI 3TUM BOJBTMETPOM MOXKHO OBLIO
U3MEpPUTh Pa3HOCTh MoTeHIManoB A0 75 B? Kak u3MeHuTcs mpu STOM I1I€HA JeleHus
BosibT™MeTpa? Otet: 3 kOwMm, 0,5 B/men.

3aganue 3. [lo mpoBonoyHOM pamke umeronie GopMmy MpaBUIBLHOTO MIECTHYTOJIbHUKA,
unet Tok cwion [=2 A. Ilpu sTOM B I1EHTpe pamMKu oOOpa3yeTcs MarHUTHOE TMoJie C
HaNpsUKEHHOCTHIO 33 A/M. HaiiTu 1MHY pOBOJIOKH, U3 KOTOPO# caenana pamka. Otset: 1=0,2
M.

3ananme 4. [IpoBoasuias paMka noMenieHa B OAHOPOJHOE MarHUTHOE T0JI€ C MHAYKIUEN
B = 0,1 Tn. [110CKOCTh paMKH COCTAaBJISIET C HAMPABICHUEM MArHUTHOTO MOJsL YTrod ¢ = 30°.
[Mnomane pamxu S = 20 CM2, conpotuBienne R = 0,1 OM. MaruutHoe mnoje paBHOMEPHO
yMeHbIIaeTcst 10 Hyis 3a BpeMsa At=0,1 c. Onpegenure: a) cpeaHee 3HaYeHUE 3.]1.C. HHIYKIIHUH,
BO3HUKAIOIIEH B paMKe; 0) CHITy MHAYKIIMOHHOTO TOKA; B) 3apsij, KOTOPBIA MPOTEYET MO PaMKe
3a BpeMsi yMeHbleHus nojis. Oteer: 1 MB; 10 MA; 10° Ko

3ananme 5. ConeHouJl ¢ UHAYKTUBHOCTHIO L=7 MI'H ¥ akTUBHBIM conpoTuBiieHneM R=44
OM mnoAkIIOYMIM K HUCTOYHHMKY THOCTOsHHOro HampsbkeHust Up, a 3aTeM K TeHepaTtopy
CHUHYCOMIaIbHOTO HamNpsbKEeHUs ¢ JeiicTByromuM 3HaueHueM HampspkeHus U,=Uo. Tlpu kakoit
4acTOTE T'eHepaTopa MOIIHOCTb, MOTpedsiseMas COJCHOUAOM, OyIeT B 5 pa3 MeHbIle, YeM B
nepBoM ciryqae? Otser: v=2 kl'11.

2 cemecTp
KonTpoubsnas padora Ne 4 «Onruka»

3aganue 1. B onpite FOHTra Ha myTH OJHOTO U3 MHTEPHEPHUPYIOMIUX JTy4el MOMeNanach
TOHKas CTEKJISIHHAs TUIACTUHKA, BCJIEJACTBUE YEro LEHTpPaJIbHAs CBETJIas MOJIoca CMEIaach B
MOJIOKEHUE MEePBOHAYAIBHO 3aHATOE MSATOM CBETJIONW MOJOCOW(HE cuuTas LEeHTpanbHOM). Jlyu
MajlaeT Ha IJIACTUHKY MEepHNeHAuKyIsapHo. [lokazarens npenomiieHus miacTuHkd n=1,5. J{nunHa
BOJHBI cBeTa A=6-10" M. KakoBa Tonmuna miactiaku? OTBET: 6 MKM.

3ananme 2. benblii CBET MajaeT HOPMAJIbHO HA IMOBEPXHOCTh CTEKJISIHHOM IJIACTUHKHU
tomumHon d=0,4 MKM, Haxopsmieics B Bo3ayxe. [lokazaTens mperoMyeHHs CTeKiIa Ne=1,5.
Onpenenure: a) TEOMETPUUYECKYIO M ONTHYECKYIO PA3HOCTh XO7a MHTEPPEPUPYIONIUX JTydeH B
MPOXOJsIIeM cBeTe, ©) JUIMHBI BOJH, HMHTEHCHUBHOCTh KOTOPBIX OCHAONsSeTCs TocTe
MPOXOKJICHHS TIIACTUHKU. CUUTaTh, YTO BUAUMAS YaCTh CIIEKTpPA JISKUT B MHTEPBAJIEC IJIUH BOJIH



ot 0,4 go 0,7 mxm. OtBet: 0,8 MxM; 1,2 MxM; 0,48 MKM.

3ananue 3. Ha gudpakunoHHYIO pelieTky HOPMalIbHO MMajgaeT Mydok cBera. KpacHas
JMHUSA C ATUHON BOJMHBI A=630 HM BHIHA B CIIEKTPE TPETHETO MOPSIKA MO YTIIIOM (p=710. Kakas
CHEKTpaJibHasl JIMHUS BHJHA TOJ 3TUM € YIJIOM B CIIEKTpe ueTBepToro nopsaka? Yemy paBHa
noctosiHHas pemerku? CKOJIbKO BCEro KpacHbIX MakCMMyMOB AaeT 3Ta peuierka? Otser: 473
HM; 2 MKM, 7.

3aganue 4. J[Ba nossipu3zaropa pacroyoKEHbl TaK, YTO YroJ MEXIY MX IUIOCKOCTSIMH
nporyckanus pasen  25°. Onpeneints, BO CKONBKO pa3 yMEHBIUUTCS WHTCHCHBHOCTD
€CTECTBEHHOT'O CBETa MPU MPOXOXKJeHHUH: 1) uepe3 onuH (TepBBIi) mosspuszarop, 2) uepe3 oda
noysipuzaTopa. Koaddunuent nmormomenus cBera B nojsipuzarope pasen 0,08. Orser: 2,17;
2,88.

3aganue 5. Kakas pons osHepruu (QOTOHa H3pacxojloBaHa Ha pabOTy BBIPHIBAHUS
AJIEKTPOHA, €Clii KpacHas rpaHuna ¢orodddekra 307 HM U MaKCUManbHas KUHETHUYECKAs
sHeprus ¢potodnekrporos 1 3B? Oreert: 0,8.

Koutpoansnas padora Ne 5 «KBanroBasi puznka»

3ananue 1. Yepnoe teno numeer temmneparypy 3 kK. [Ipu oxnaxaeHuu Tena IIuHa BOJIHBI,
MPUXOAAIIASACS HA MAKCUMYM H3Jy4aTeIbHOM CIOCOOHOCTH, M3MEHUIAch Ha 8 MKM. [0 kakoi
TeMneparypsl oxJyaaumiocs Teno? Oreer: 323K.

3apanme 2. DIeKTpoH oOmamaer kKuHetwdeckod osHepruerr 30 »B. Onpenenutsb
JeOPOMIIEBCKYIO JITTMHY BOJIHBI AJIEKTPOHA. BO CKOJIBKO a3 M3MEHHTCS 3Ta JUTMHA BOJIHBI, CCITU
KHUHETH4YecKas sHeprusa ymenbutes Ha 20%? Otser: 2,2 1010 Mm; 1,12.

3ananmue 3. [Ipu ABMKEHUU YACTHUIIBI BAOIb OCH X CKOPOCTH €€ MOKET OBITh OIpe/ieieHa ¢
TOYHOCTBIO (ommOKoi) mo 1 cm/c. HaliTh HeompeneneHHOCTh KOOPAWHATHI, €CIIM YacTHUIeH
sBisieTcsi: 1) anektpon, 2) npoounka maccoit 0,1r. Oteer: 0,01m; 1028w,

3aganue 4. Yactuia HaxoauTcss B OECKOHEYHO TITyOOKOH OJHOMEPHOH MOTEHIHMATBHOM
uMess MUHUMaJIbHYIO SHepruto. KakoBa BepOSTHOCTh OOHAPYKEHHS YaCTUIIBI B CPEIHEU TPETH
saMbeI? OtBeT: 0,609.

3aganue 5. Onpenenutb AJIUHY BOJIHBI, COOTBETCTBYIOIIYIO TpPEThEH JMHUU CEPHUU
banemepa: 1) B cnektpe u3nydenun Bogopona, 2) B crnekrpe uznydenus mona renus. OTBeT:
434uM, 109HM.

KonTpoubHasi pabora Ne 6 «®Pu3nka saApa U 3JIeMEHTAPHBIX YaCTHID)

3ananme 1. I[lepBoHauanbHas Macca M30TONAa MPHAMS -If paBHa m = 5 T, TEpHOJ

nonxypacnaga 75 cyrok. Omnpenenure, CKOIBKO sAAEp pacmajgercss 3a | ceKyHOy B 3TOM
npenapare. CKOJIbKO aTOMOB 3TOr0 IperapaTta octaHeTcs: yepe3 30 CyTOK UM BO CKOJBKO pa3
W3MEHHUTCS aKTUBHOCTD IIpenaparta 3a 31o Bpemsa? Otsert: 1,67 10%; 1,2-10%; 1,32,

3ananmue 2. SAnpo Gepwmus-7 f-pannoakTuBHO 1Mo cxeMme K-3axBaTa. 3anmucarh peaknuro.
Kakue yacTuip! nmpu 3ToM 00pazoBaInCh?

3ananue 3. HeliTpuHHOE HM3TydeHHE 3BE3/IbI MOXKET BO3HUKHYTH 3a CYET OOBEIUHEHUS
JByX IPOTOHOB ¢ oOOpa3oBaHMEM JeHTOHA. 3amummMre peakuuio. Kakue uacTHbl ere
00pa3yroTcs B 9TOM peaKiuu?

3aganue 4. Haiitu sHEpruto cBsA3M szipa, KOTOPOE UMEET OJMHAKOBOE YUCIIO IIPOTOHOB U
HENUTPOHOB U paJnyc, B OJTOpA pa3a MEHbIINH paauyca sapa Al . OTBer: ®Be, 56, 5 MaB.

3aganmne 5. V3 nepBoHayaqbHO CBOOOJHBIX MPOTOHOB M HEUTPOHOB OOpasyeTcs sapo
yriepona-12. Kakast sHeprus npu 3TOM BBIIEISIETCS, Kak OHA Ha3biBaeTcsi? Ecnu cuHTE3npoBaTh
TakuM o0pazoM 1 r yriepojaa, TO CKOJBKO BCEro BBLACTUTCA MpHU 3ToM sHepruu? Kakomy
KoJu4ecTBY HeTH 3Ta sHeprus sxkBuBanieHTHa? OTBeT: 92,4 MaB; 740 I'[Ix; 16 T.

BreaynuTopHas camocTosiTellbHasi paboTa 00ydJarommxcs BKIOYAET B ce0s: POpaboTKy
JEKIIMOHHOTO MaTepuaia, M3yu4eHUe JIMTEPaTyphl MO COOTBETCTBYIOLIEMY pa3jelny; pelleHue
WH/IMBUIYAIGHBIX JOMAIIHUX 3a/1a4, IOATOTOBKY K BBHIIOJIHEHHIO  J1a0OpaTOpHBIX pador,
MOJATOTOBKY K OTYETY IO J1a00paTOpHbIM paboTam, MOATOTOBKY K CEMHHAPAM.



Ilpumepnvie unousudyanvhoie oomaunue 3aoanusn (H/13)
1 cemectp

3amaua Ne 1 «KuHeMaTHKa noCTynaTeJIbHOT0 M BPAIIATEILHOT0 IBUKEHU S

Touka JIBHKETCS 1O OKPYKHOCTH paguycoM 4 M Mo 3akoHy S =A+ Bt', e S —
NpolaeHHbId TyTh, A=8 M, B=2 M/c?, t- Bpems. OnpenenuTh, B KaKO MOMEHT BPEMEHHU
HOPMAaJIbHOE YCKOPEHUE PaBHO 2 m/c?. Haiiti CKOpPOCTb, TAHT'€HLUAIBHOE U IOJIHOE YCKOPEHUE
TOUYKH B 3TOT MOMEHT BpEMEHU

3amaua Ne 2 «/IluHaMKMKa OCTYNATENbHOT0 ABUKEHHS»

Ha 0601 maxoBuka auamerpom 60cM HaMOTaH IIHYP, K KOHIY KOTOPOTO MPUBSI3aH IPY3 C
Maccoit 2 kr. OnpeaenuTs MOMEHT MHEPLIMM MaXOBHKa, €CIIM OH BPAIlasgiCh PAaBHOYCKOPEHHO IO/
JEeICTBUEM Tpy3a, 3a BpeMs t=3c¢ mpruoOpen yriioByI0 CKOpOCTh 9 paj/c.

3amaua Ne 3 «/IlnHaMuka BpamaTeJbHOT0 JIBHKEHHUD

Ha Ban B BHJie IMIMHAPA C TOPU3OHTAIILHON OCHIO BpallleHUs HaMOTaHa HEBECOMasl HUTh,
K KOHILy €€ MpHuKpervieH rpy3. Kakyo yrioByr CKOpoCTh OyAeT MMETh Ball CIYCTs 2C IMOCIe
Hayajla JIB)KEHMs Tpy3a, eciu macca Bana 4 kr, ero paauyc 20 cm, macca rpysza 0,2 kr,
JEHCTBUEM CHJI TPEHUS Ha JIBIDKYIIUECS Tella MOKHO IpeHeOpeyh

3agaua Ne 4 «3aKoHBI COXpaHEeHHUS] B MEXaHUKe)

JBa manbix mo pasmepy rpy3a maccamu mi=10 kr m mp=15 Kr moaBenieHbl Ha HUTAX
OJIMHAKOBOM JUTMHBI L=2 M B 0JIHOW TOUYKE M COMpPHUKACAIOTCA MEXy co00i. MeHbLIHii rpy3 OblI
orkioHeH Ha yroi a=60° i ormymen. OnpeennTe BHICOTY, Ha KOTOPYIO TIOXHUMYTCS 00a rpysa
nocse abCoNIFOTHO HEYIPYToro yaapa

3agaua Ne 5 «MexannuecKkue KoJIe0aHU»

[Tepuon 3aTyxatonux konebanuii paBeH T = 4c¢, norapudpMudeckuii JeKPeMEHT 3aTyXaHUs
1,6; nauanpHast (aza paBHa 0. Cmemenne Touku B MoMeHT T/4 paBHo 4,5 cm. Hamucats
ypaBHEHHE KOJIeOaHUM U MOCTPOUTH rpaduK B Ipeenax TpEX MeproIoB

3agaua Ne 6 « PeIATHBHCTCKASI MEXaHUKA»

B naGopaTtopHoil cucteme oTcueTa OJHA M3 JABYX OJMHAKOBBIX YAacTHI[ C MacCOW mg
MIOKOUTCS, JIpyrasi IBHXKETCS CO CKOpOCThIO v=0,8¢ MO HANpaBJIICHUIO K MOKOSAIIEHCS YACTHIIE.
Onpenenute peIsITUBUCTCKYIO MacCy JBMKYILEHCS YacTUIBI B TAOOPAaTOPHOM CHCTEME OTCUeTa
N €€ KWHCTUYCCKYIO SOHCPTHUIO

3apaua Ne 7 «MKT. CraTucrnueckas puU3nKa»

B cocyne obobemoM 20 1 HaXOAUTCS CMECh BOAOPOJAA M TENUs TOJ JAaBJICHHEM 2 aTM.
OO6mas macca cmecu 5 1. M3BecTHO, 4TO CpefHsAs KHMHETHYECKas SHEPrHsl MOCTYHNaTeIbHOTro
JIBHKEHHSI MOJIEKYN cMecH ra3oB paBHa (0,038 3B. Bo ckoybKkO pa3 OTIMYArOTCS Macchl BOJAOPOIA
U Tenus B cMecu?

3agaua Ne 8 «MneaJbHBIN ra3»

3 Moy a3zoTa IUIOTHOCTBIO p=l,251<r/M3 M30XOpHO Harpeiad TakK, 4TO €ro JaBJICHUE
msmenmnmace ¢ 1,1:10° Tla mo 1,6:10°TIa, a 3aTem n300apHO CXKalM JO IEpPBOHAYAIBHOM



temneparypbl. OmnpeaenuTe TeMIepaTypbl B KaKIOM H3 TpeX OINUCAaHHBIX COCTOSHUHA U
KOHEUHBIN 00BbeM Taza. M300pa3ute rpaduku 3TUX MpoIeccCoB B KoopauHarax P-T

3amaya Ne 9 «IlepBoe Ha4Ya 10 TEPMOAMHAMU K

B pesynbTare M30TEpMUUECKOr0 pacHIMpeHus a3ora maccol m=0.2Krmpu Temieparype
T=280 K o6weMm ero yBenmuuBaercsi B 2 pasza. Onpenenuts: 1) paboTy A, COBEpIICHHYIO Tra30M
npu pacmmpenun; 2) udMeHeHnne AU BHYTpeHHEW »Hepruu; 3) KOJWYECTBO TEIUIOTHI Q,
II0JIyYEHHOE I'a30M

3agaua Ne 10 «Bropoe Ha4a/10 TepMOAUHAMHUKI»

Kycok npaa maccoit m =200r, B3saTeIii mpu Temmeparype t; = -10C°, O6bur Harper 10
temneparypsl t; =0C° u pacmiaBieH, mocie 4ero oOpaszoBaBllascs Boja Oblla Harpera 0
temneparypsl tz3 = 10C°. Onpenennuts n3MeHeHrne AS 3HTPOINHU B XOJI€ YKa3aHHBIX [IPOLIECCOB.

3amaua Ne 11 «QuiekTpocTaTukay

DIIeKTpUUEecKoe 1oje co3gano AByms 3apsaamu q1=10 uKi u q2=-20 uKn, Haxongmumucs
Ha paccrosuun d=20 cm gpyr ot apyra. OnpenenuTh HANpPsKEHHOCTh IMOJS B TOUYKEe A,
yIaJeHHOU OT MEepBOTro 3apsaa Ha paccTosHue r1=30 cM u ot BToporo Ha =50 cm. Paccuurars
paboTty, KOTOPYIO HEOOXOIUMO COBEPIIUTH, YTOOBI IEPEHECTH TOUCUHBIN 3apsi qo=5-10'4 Ko u3
TOYKH HAaXOJSALINICS MOCepeHEe MEXIY 3apsiiaMU B TOUKY A.

3amaua Ne 12 «IlocTOSSHHBIN 3JIeKTPHYECKHIA TOK»
Ha puc. 3.1. £1=1,0 B, &=2,0 B, £=3,0 B, r1=1,0 Om, 1r,=0,5 Om, r3=1/3 Om, R1=1,0 Om,

R3=1/3 Owm. Omnpenenure: 1) cuiapl TOKa BO BCEX ydacTKax IEMU; 2) TEMJIOBYIHO MOIIHOCTD,
KOTOpasi BBIJIEISIETCS Ha COMPOTUBIIEHUH R3.

3,73
R €212

Rz

nr 31

3agaua Ne 13 «QuieKTpOoMarHeTu3m»

[To n1ByM OECKOHEYHO JIMHHBIM TPSIMBIM TMapaUIeTbHBIM MPOBOJAM, HAXOISAIIMMCS Ha
pacctosstaun R=10,0 cm gpyr ot gpyra B Bakyyme, Tekyr Toknm [1=20,0 A u [,=30,0 A
OJIMHAKOBOTO HarpasieHus. Onpeaennre MarHuTHYI0 MHAYKIUIO noJisi B, co3aBaemoro TokaMu
B TOYKaX, JIOKAIIUX Ha TPSIMOM, COCIUHSIONMX 00a mpoBoja, eciau: 1) Touka C JeXHT Ha
pacctostHuu 11=2,0 CM JieBee JIeBOro mpoBoja; 2) Touka J| nmexuT Ha paccTossHuU 12=3,0 cM
npasee MpaBoro npoBoja; 3) Touka G JIexUT Ha paccTosTHUM 13=4,0 cM MpaBee JIEeBOro MpoBoAa.

3amaua Ne 14 «QuiekTpoMarHeTu3m»

DIIeKTPOH, yCKOopeHHbIN HanpsbkenrneM U=200 B, BieTaeT B 0AHOPOJHOE MarHUTHOE IOJIe
¢ uaaykuuen B=0,7- 10* Tn NEPIEHIUKYISIPHO CUIIOBBIM JIMHUAM. HaliTu paguyc OKpy»KHOCTH,
110 KOTOPOM JIBMXKETCS AJIEKTPOH B MATHUTHOM T10JI€ M Nepuo/ ero BpameHus. Oteer: R=0,68 M;

7
T=5,1-10" c.



3amaua Ne 15 «QuieKTPOMATrHUTHAS WHIYKIUSD)

[TpoBonsmui TUIOCKHI KOHTYp, MMeronuii GopMy okpyxkHoctd pamuyca r = 0,05 m
INoMCImcH B OAHOPOJHOC MArHUTHOC II0JIC TaK, YTO JIMHHUU MarduTHOM HHAYKIOHUU T10JI1
HAIpPaBJIEHbl MEPHNEHAUKYISPHO IIOCKOCTH KOHTypa. ComportuBienue koHtypa R = 5 Owm.
MarnuTtHass MHIYKIHS MeHsercs no 3akony B = kt, tne k = 0,2 Tn/c. Onpenenure: a) 3.7.c.
WHAYKIIMH, BO3HUKAIOIIYIO B 3TOM KOHTYpe; 0) CHIy MHAYKIHOHHOTO TOKa; B) 3apsl, KOTOPbIi
IIPOTEUYET 110 KOHTYPY 3a MEPBbIC 5 CEKYHJ U3MEHEHHUS MOJIA.

2 cemecTp
3agaua Ne 16 «uTepdepeHIusi CBeTa OT TOUEYHBIX HCTOYHUKOB)

B ompite lOHra nHa mytu omHoro w3 MHTEp(EpUPYIOUIMX JIyued MOMeIanach TOHKas
CTEKJIIHHAs IUIACTMHKA, BCJIEJCTBME 4YEro LEHTpalbHas CBeTJas Iojoca CMellanach B
MI0JIO’)KEHNE NEPBOHAYAIBHO 3aHATOE IISITOM CBETJION MOJIOCOM(HE cuuTasl LeHTpanbHOM). Jlyu
najaeT Ha IUIACTUHKY NeprneHaAuKyinsapHo. Iloka3arens npenomieHus iacTUHKU n=1,5. /{nuna
BouTHBI A=6-10"" M. KakoBa ToJIIMHA ITIACTHHKA?

3agaua Ne 17 «MHTepdepeHnns cBeTa B TOHKUX IJIEHKAX»

[TnockonapauienpHasi CTEKIISHHAs TUIACTHHKA TonmuHOW d=1,2 MKM W C TIOKa3areieMm
MPEeNOMIICHUS Ng;=1,5 moMelieHa Mexay AByMsl CpellaMH C TIOKa3aTelIMU MPEJIOMIICHUS N1 U Ny.
Cser ¢ yiHOM BOJHBI A=0,6 MKM IajjaeT HOpMaJIbHO Ha IUIACTUHKY. OnpenenuTe onTUYECKYIO
pa3HOCTh XOJa BOJH, OTPAXEHHBIX OT BEpPXHEH M HUKHEH MOBEPXHOCTEH IUIACTUHKU U
OTIpeNIeNINTe, YCUJICHHE WIIM OCIa0JIeHue WHTEHCHBHOCTU MPOUCXOAMT NpU HHTEp(EepeHnnu B
CIEYIOIIUX CIIydasx: a) n1<n<ny; 6) ni<n>n;

3agaua Ne 18 «/Iluppaxuus @penens»

Haiinute panuycel nepBbix Tpex 30H dpeHenst 1y MIOCKOM BOJIHBI, €CIIU PAaCCTOSHUE OT
BOJIHOBOI MMOBEPXHOCTH 710 TOUKH HabmoaeHus 1 M. J{nmuna BosHbel A=500 HM.

3agaua Ne 19 «/Iluppaxuus ®@paynrogpepa»

Haiitu Hanbonpmmii NOpsAAOK CIEKTpa Ui KEJNTOM JIMHUU HAaTpUs C JUIMHOM BOJHBI A=589
HM, €CJIM MOCTOsiHHas aAudpakiuoHHON pemeTkd d=2 MKM. CKOJBKO BCErO MAaKCUMYMOB JaeT
sTa pemetka? [lox kakuMm yriom ¢ HaOIOAACTCS MOCIEIHUN MaKCUMyM?

3apauya Ne 20 «ITonsipu3anus cBeTay»

VYros Mexay IIOCKOCTAMM NPOIYCKaHUs ABYX MOJIIPU3aTOPOB PAaBEH 50°. EcrecTBeHHEII
CBET, MPOXOJIsl Uepe3 TaKylo cucremy, ociadnsercs B 8 pa3. IlpeneOperas nmotepsmMu cBeTa mpu
OTpaXeHUHU, ONPEAETUTh KOIPPUIIMEHT MOTIIOLIEHHS CBETA B MOJIIPU3ATOPAX

3agaua Ne 21 «@oroaddexm

OnpenenuTh  HaUMEHBIIWMH  33JCpXKHUBAIOIIMN  MOTEHIMAN, HEOOXOOUMBINH  JUis
MPEKPALIEHUS] SMHUCCHUU C TOBEPXHOCTH (POTOKATOJA, €CIAM OH OCBEIAeTCsl HM3IYyYeHHEM C
nauHOM BoJHBI 0,4 MKM, a KpacHasi TpaHuLa JUIsl MaTepuana karoaa pasHa 0,67 MKM

3agaua Ne 22 «TenioBoe u3iryueHue»

UYepuoe teno Harpenu ot temneparypsl 600K go 2400K. Bo ckoiibko pa3 yBeaM4MIIach



oOmias TeryjoBas JSHEprusi, w3naydaemas TenoM? Ha CKONbKO HW3MEHWIACh JIMHA BOJHBI,
COOTBETCTBYIOIIAasi MAKCUMYMY SHEPTUU U3TYYEHHsI U CIIEKTPAJIbHBIN COCTaB U3ITy4eHUS?

3amaua Ne 23 «Idpdext Komnrona»

®dotoH ¢ sHeprueit 1 MsB paccesiics Ha ¢cBOOOJHOM MOKOMBIIEMCS 3JIeKTpoHe. Haitu
KHHETHUYECKYI0 SHEpPrui0 3JIEKTPOHA OTJA4yM, €CIU B PE3YJbTaTe paccesHUs [JIMHA BOJIHBI
dorona uzmenmiacek Ha 25%

3agauya Ne 24 «Jj1eMeHThI KBAHTOBOH MEXaHUKH)

HpI/I ABVKCHUHN YaCTHILBI BAOJIb OCH X CKOPOCTb €€ MOXET OBITE omnpeaciieHa ¢ TOYHOCTBIO

(ommbkoi) mo 1 cm/c. HaliTu HeompeaeneHHOCTh KOOPAWHATHI, €CIIM YacTUIeH sBuseTcs: 1)
AJIEKTPOH, 2) npoduHKa Maccoii 0,1r

3agaua Ne 25 «HacTua B NOTEHIUAJLHON AMe)

CoOcTtBeHHast (DYHKIHS, OIMCHIBAIONIAS COCTOSIHHE MHKPOYACTUIBI B OECKOHEYHO

.7
. . . w,(X)=Csin—x
MIyOOKOM TMOTEHUUATBHON siMe MmHUpUHOW [, UMeeT BUJ I . Wcmons3ys yCIOBHs

HOPMHPOBKH, ONPEAEIIUTh MOCTOSIHHYIO C.
3apaua Ne 26 «<Atom no reopuu bopa»
BbraucnanTh paanycel NEPBBIX TPeX OpOUT 3JIEKTPOHA B aTOME BOJIOPOAa
3apaua Ne 27 «M3iydyenune atoma»

Haiitu Han60any10 W HAMMCHBIIYIO JJIMHBI BOJIH CCpHUU ITamena B CIICKTPEC H3ITYUCHUA
BOOOpOaa. CpaBHI/ITB MOJIYYCHHBIC 3HAUCHU A C JJIMHAMHW BOJIH BUAWMMOI'O U3JIYUCHUA

3agaua Ne 28 «Paan0aKTUBHOCTL»

192
[TepBoHauanpHas Macca M30TONA UPUAMS 77 paBHA m = 5 T, mepuoJl moiypacnaga 75

cytok. Ompeznenure, CKOJIBKO siep pacmazercst 3a 1 cekyHIy B 3ToM mpemnapare. CKOJIBKO
aTOMOB 3TOr0 Ipemnapara octaHercst yepe3 30 CyTOK M BO CKOJIBKO pa3 MU3MEHUTCS aKTUBHOCTh
npernapara 3a 3To BpeMs?

3agauya Ne 29 «3aKkoHBbI cOXpaHeHHs B S/ICPHBIX PeaKIUAX»
B neHTpe conHIa mpoTekaeT TepMOsJEpHas peaklMs CHUHTe3a Trelus U3 BOAOPOAa, B
o 4

KOTOpPOH M3 4YeThIpeX IMPOTOHOB oOpasyercs sapo He' u aBa mo3uTpoHa. 3amuIuuTe 3TY
peaknuro. Kakue erie yacTuiibl o0pa3yroTcst B Heir?

3apauya Ne 30 «JHeprus B siIEPHBIX PeaAKIUAX»

2 .

Kakoe kommdectBo U’® «BBIrOpaeT» 3a TOX B SIEPHOM PEAKTOPE C HICKTPHUCCKOM
MomHocThio | I'BT 1 k.m.a. 38%? Cuunrath, 4TO pacmnaj sjuep ypaHa Moj ASHCTBUEM TEIJIOBBIX
HEHUTPOHOB MPUBOJUT K 0OPAa30BaHUIO M30TONOB KCEHOHA-141, cTpoHIMA-92 U TpeX BTOPHUUHBIX
HEUTPOHOB.

Ilepeuensy nabopamopnvix pabom

1 cemecTp



No 1 «ITpumeHeHre 3aKOHOB COXpaHEHUs JJIsl ONIPEICIICHUS CKOPOCTH TOJIETA MY
Ne 4 «ccnenoBanue BpamaTebHOTO ABWKEHHUS TBEPAOTO Tejla BOKPYT HEMOJBHXKHOM

z

5 «OnpeneneHne XxapakKTePUCTUK 3aTyXaIOMUX KoeOaHni PU3NIECKOT0o MassTHIKA

Ne 11 «M3yueHne cTaTUCTUUECKUX 3aKOHOMEPHOCTEN»

Neo 14 «Onpenenenue nmokaszareins aauadatsl MeTo oM Kinemana u Jlesopmay

Ne 21 «MccnenoBanue 31€KTPOCTATUYECKOTO MO C IOMOIIBIO 30HAa»

Ne 24 «Pacmmpenue npezena U3MepeHHs aMIepMeTpa NOCTOSTHHOTO TOKa»

Ne 28 «Omnpenenenve WHAYKTUBHOCTH KaTyIIKM M MAarHUTHOHW IPOHUIAEMOCTH
(beppoMarHuTHOTO Tea»

2 cemecTp

Ne 32 «Omnpenenenue paguyca KpUBU3HBI JIMH3BI U MOJOCHI IPOMYCKaHUs CBETO(PUIBTPA C
noMoupro kojeu Heroronay

Ne 34 «Ompepnenenue ATUHBI CBETOBOM BOJNHBI M XapaKTEPUCTUK TUGPAKIIUOHHON
peteTK»

Neo 35 «Onpenenenue KOHLEHTpALMK PACTBOPOB caxapa U MOCTOSHHON BpallleHUs»

Ne 36 «CHsTHE BOJBTAMIIEPHBIX XapaKTEPUCTHK (POTOIIEMEHTA W OIPENEICHUE €ro
YYBCTBUTEIBHOCTH

No 41 «MccnenoBanue Bo30Yyx ACHUSI aTOMOB Ta3ay

Ne 42 «OmpeneneHue TIaBHBIX KBAHTOBBIX YHKCEN BO30YKIEHHBIX COCTOSHHI aroma
BOJZIOPO/Ia»

No 51 «M3yuenune 3akOHOMEPHOCTEN o-pacraza

Ne 53  «OmnpeneneHne MakCUMajdbHOW OSHEPruM [(-4acTHIl W WIACHTU(DUKAIISL
PaAMOAKTUBHBIX IIPENapaTOB)

Ilepeuens 6onpocoe Kk ceMunHapcKum 3aHAMUAM
1 cemecTp

Cemunap Ne 1 "KuHemaTuka M JMHAMHKA NOCTYNATEJIbHOI0 W BpPamiaTeJbHOIO

JBHKEHUH"

1. Mexannueckoe nBuxeHue. Cucrema oTcuéra. MarepuanbHas TOUKA.

2. OCHOBHBIE KMHEMAaTHYECKHE XAPAKTEPUCTHKH: IMEPEMEIICHUE, MyTh, CKOPOCTh, YCKOPEHHE:

NOJIHOE, HOpMaJlbHOE, TaHTeHInanbHoe. Knaccugukaus 1BuxeHni.

[TocrynarensHoe nBuxenue. LlenTp macc. BpamarensHoe qBUKeHHE.

OcCHOBHbBIE KMHEMAaTHUUYECKHUE XapPaKTEPUCTUKU BPALIATEIBHOIO IBUKEHMS: YroJl MOBOPOTA,

YIJI0BOE NEPEMELICHHE, YTIOBbIE CKOPOCTh U YCKOPEHHUE.

5. CBs3pb MEXIy JMHEHHBIMM U YIJIOBBIMH XapaKTEPUCTHKU JBUKEHUs. PaBHOMepHOe H
paBHOIIEpEMEHHOE BpalareiabHoe ABUKeHHs. [IoHsATHE cocTOsIHUS (PU3MUYECKON CHCTEMBI U
YpaBHEHUS JBUKEHUS.

6. JlnHamMHuecKue XapaKTepUCTHKH: CHJIa , CHIIOBOE TIOJIe, Macca, MMITYJIbC.

3akoHbl HproTOHA.

8. [luHaMudeckne XapaKTEPUCTUKU BPANIATEIbHOTO TBM)KEHHUS: MOMEHT CHIIBI OTHOCHTEJBHO
0CH, MOMEHT nHepuuu. OCHOBHOM 3aKOH AMHAMUKH BPAIATEIBHOTO IBUKEHUS.

Hw
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Cemunap Ne 2 "3akon coxpanenus"
1. 3akoH coxpaHEHUs UMITYJIbCA, YCIOBHS €T0 BHITIOJIHCHHS.
2. 3aKOH COXpaHEHHUSI MOMEHTA UMITYJIbCa, YCIOBHS €T0 BHITIOTHEHHUS.
3. Pabora, ™omHOCTh. PaboTa TrpaBUTAIIMOHHOW CHJIBI, KOHCEpBATHBHBIC CHIIBI. Pabora
pesynbTupytomeit cunbl. Kunernueckas »Heprusi, TeopeMa 00 W3MEHEHWH KHHETUYECKOU
SHEPTHH.
4. 3aKOH COXpaHEHUs MOJTHOM MEXaHUUYECKOW SHEPTUU, YCIOBHUS €r0 BBHIMOTHEHUSI.
5. CoynapeHue IByX Tell.
6. CBsi3b 3aKOHOB COXPAHEHUS CO CBOMCTBAMH MPOCTPAHCTBA U BPEMCHH.



Cemunap Ne 3 "KoJsie6anusi u BoJiHbI"
1. ®usnyeckuii ¥ MaTEMaTHYCCKUI MaSTHHUKM.
2. N'apmoHnueckue, cBOOOIHEIE, BBIHYK/ICHHbBIE u 3aTyxarnme
nuddepeHnanbHbie, TpaduKe, XapaKTePUCTUKH.
SBnenue pe3oHaHca u ero ¢puzndeckas npupoza. [Ipumepsr.
Bonna. Buael BonH. Mexanu3m o0pa3oBaHNs MEXaHUUYECKUX BOJIH.
3ByKOBas BojHA. MexaHu3M 00pa3oBaHMs 3BYKa B razax.
BosiHOBOE ypaBHEHUE.
Crosiuas BomHa. MexaHu3m oOpa3oBaHus. Y paBHEHHE CTOSUYCH BOJIHBI.

NoOkow

Cemunap Ne 4 "CraTucrudeckue MeTOAbl ONMCAHUS MAaKpocucTeMm"
BeposiTHOCTH NOSIBIEHUS JUCKPETHON U HENPEPBIBHOM CIIy4aiiHbIX BEJIUYMH.
DyHKIHUS paclpeiesIeHus BEPOATHOCTEN. Y CIIOBUE HOPMUPOBKHU.

Cpennee 1 Hanboiee BEPOSITHOE 3HAUCHUE CITYIaliHON BEIIMYUHBI.
Craructuueckre MeTo ibl. OCHOBHBIE MOJIOKEHUS CTATUCTUYECKON (PU3UKU.
Pacnpenenenne Makcgeiuia, ['aycca, bonpumana.

arONE

Cemunap Ne S "TepmoannamMuveckne MeTOIbI ONMMCAHUA MaKpocucTem"
VYpaBHEHUE COCTOSIHUS UACAIBHOIO ra3a.
Pacnpenenenne sueprum no creneHsiM cBo0oabl. CpeHsist SHEPTusi MOJIEKYIIbI.
TermmoeMkocTs. MounsipHas U yzenbHas TEIUNIOEMKOCTU. Y paBHeHUe Maitepa.

HepBoe Ha4daJl0 TCPMOJUHAMUKHU.

ok wdE

HOJIMTPOIINYECKHH.

7. Dutponus. CBONCTBA 3HTPOINHU U30JIMPOBAHHON CHUCTEMBI.
8. BTOpoii 3aK0H TepMOIUHAMUKH.

9. Huxn Kapro. K. . mukira Kapno.

Cemunap Ne 6 ""JuexkTpocraTnyeckoe noJe"
DIEKTPOCTaTHUECKOE MOJ€E. DIIEKTpUUecKuil 3aps. 3akoH Kyiona.
HampspkeHHOCTB 35eKTpocTaTiueckoro nojs. [IpuHiun cyneprno3unumu.

ITotok BekTOpa E . Teopema I'aycca.
IToTeHIManbHOCTB DJIEKTPOCTATUYECKOTO 10JIA. TeopeMa 0 HUPKYJIALMH.
CBs13b MEX/1y HANIPSKEHHOCTBIO U TIOTEHIIUAJIOM.

ook wNE

Cemunap Ne 7 "IlocTosinubiii TOK. Llenu mocrossHHOro Toka'
Onektpuyeckuil TOK. [ITIOTHOCTH TOKA. YpaBHEHNE HENIPEPBIBHOCTH.
3akoH OMa AJ11 OTHOPOJHOIO yYacTKa LIETIH.

ConpotusieHue npoBogHuka. CoeTMHEeHNE COMPOTUBIIECHUM.

3akoH OMa aJ11 HEOJTHOPOAHOTO yuyacTka nenu. Croponnue cuisl. J/1C.
[TpaBuna Kupxroda.

MomHocTts Toka. 3akoH Jxxoyns-Jlenna.

ook wdE

Cemunap Ne 8 '""MaruutHoe noJjie. JJ1eKTPOMarHuTHasi MHAYKIus'"

KOJICOaHUA:

Buytpennsst sHeprus kak QyHKIUSA cOCTOSTHUS cucTeMbl. PaboTa kak yHKIus mporecca.

M3omporniecchl:  M30TEPMHUYCCKUN, HW30XOPHUSCKUN, HW300apUYeCKUil, anuabaTHuYecKui,

FGOMeTpI/ILIeCKOC onucanue 1mojs. CHIIOBBIC TMHHM. 3KBI/IHOTCHHI/I3HLHHG IMOBCPXHOCTH.

1. McToYHMKHM MarHUTHOTO TOJis. MarHuTHOE TMOJie ABHXKYIIErocs 3apsia M TPOBOJHUKA C

ToKOM. 3akoH buo-Casapa.

2. TIoTOK W IUPKYJSAIMS BEKTOpa WHAYKIIMA MarHuTHOTO mos. Teopema ["aycca u Teopema o

HUPKYISIUH.
Cuna JlopeHnna. /[BuxeHne 3apsyKEHHOM YacTUIb B MATHUTHOM MOJIE.
Cuna Amnepa.

3aKoH 3JieKTpoMarHuTHoN nHaykuuu Papazes. [Ipasuio Jlenna.
Buxpesoe anekrpudeckoe mnosie.

SArnenne camonHaykuuu. MHnyktuBHOCTh. CONEHOU .

w
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2 cemecTp

Cemunap Ne 9 "Untepdepennusi u nudpaknus cera’

ONEeKTPOMarHUTHBIE BOJIHBL.

KorepeHTHOCTh U MOHOXPOMAaTUYHOCTh CBETOBBIX BOJIH.

Wutepdepeniiys cBeta OT IByX HCTOUHUKOB.

HuTepdepennys cBeTa oT II0CKONapaIeIbHON MIaCTUHKY.

Wutepdepeniiys cBeta oT MIACTUHKY epeMeHHon ToimuHbl. Konbia HeroToHa.
[TpumeHeHne UHTEpPEPEHIIUN CBETA.

. SIBnenne mudpakuun. OcoOeHHOCTh AudpaKuu CBETOBBIX BOJNH. [udpakiuus PpeHens u
®paynrodepa.

8. Ilpunmun I'rolirenca-dpenens. YHpoluleHWE BBIYMCICHUH C TOMOIIBIO  BEKTOPHOM
JarpaMMBbl.

9. Hudpaxkuus OpeHens Ha KPYrJioM oTBepcTHH. 30HbI Dpenerns.

NO oA wN

10. HMudpaxus @payHrodepa Ha y3KOH MNPSAMOJIMHEHHON IIenu. YCIOBUS MakCUMyma U
MUHHUMYMa. 3aBUCUMOCTh HUHTEHCUBHOCTHU CBETA OT YIJIa Tu(paKiuu.
11. Hudpakiuonnas pemierka. OCHOBHBIE XapaKTEPUCTUKU TUGPAKIIUOHHON pELIETKH.

YcnoBus T1aBHBIX MaKCUMYMOB U MUHNMYMOB U I[O6aBO‘-IHI)IX MHWHHUMYMOB.

Cemunap Ne 10 "Ioasipu3anus cBera’

1. Ionspuzanus ceera. EcTecTBeHHBIN U MONSPU30BaHHBIN CBET.

2. Tlonspu3zanus cBeTa Mpu OTPAXKEHUH U IIpeIoMIIeHH . 3akoH bprocrepa.

3. llonapuzauusa npu  JgBoOMHOM  sydenpenomsieHud. (CBoHCTBa  OOBIKHOBEHHOTO U
HEOOBIKHOBEHHOTO JIY4€il.

4. Tlonspuzanuonueie npu3msl. [Ipuzma Hukoons.

5. 3akon Mantoca. AHanu3 MoJISIpU30BaHHOTO CBETA.

6. OnTHdecku akTUBHBIE BEIIECTBA. BpallleHne TIOCKOCTH MONISIPU3alliy CBETA.

Cemunap Ne 11 "KBanroBasi onTuka'

1. TeroBoe wu3nmydeHne aOCONMIOTHO uepHOro Ttena. 3akoH Ctedana — bonpiimana. 3akoH
cMenieHus: Buna.

2. KopmyckynsapHO-BOJIHOBO Jyalli3M cBeTa. JHEPTUs U UMIYIbC (poToHa. JlaBieHue cBeTa.

3. ®oroaddekt. 3akonbl porodddekra. Dopmyna DHIITEHHA.

4. D¢pdpext Komnrona. dopmyna KomnroHa.

5. BonmnoBeie cBoiictBa uwactuil. JlymHa BomHbl e bpoitna. [lpunmun HeompeneneHHOCTH
[eiizenbepra.

Cemunap Ne 12 "Crpoenne atoma''

Mognenu atoma. [InanerapHas Moaenb aToma.

IToctynatel bopa.

WznmyueHue atoma BoJIOpoa U BOJAOPOAONOA00HBIX cucTeM. CrieKTpaJIbHbIE CEPHH.
®opmyna bansmepa.

CrexTpbsl MHOTO3JIEKTPOHHBIX aTOMOB. 3aKOH Mo3u.

asrLONE

Cemunap Ne 13 "OcHoBHbIE 0J10:KEHUSI KBAHTOBOI MeXaHUKH"

1. KantoBele cocrostHus. BonHoBast ¢yHkuus u ee Qusnueckuit cmpicha. IlpuHiun
cynepro3uiuu. YpasHenue [Ipennnrepa, KBAaHTOBBIE YPAaBHEHM S IBUKCHUS.

2. HexkoTopsle 3a7aui KBaHTOBOI MexaHHUKH. YacTuia B 0ECKOHEYHO TITyOOKOH MOTEHIMAIbHON
ame. KBaHTOBaHME SHEPIUH.

3. KBanToBbIE uYHClla, XapaKTEpHU3YIOLIME IIOJIOKEHUE DJIeKTpoHa B arome. KBaHTOBaHuUE
sHepruu. KBantoBanne MomMeHTa nMityiibca. CIIMH 3JIEKTPOHA.

4. CxemMa »HHEpPreTMUYECKUX YpOBHeH aroma Bojxopona. IlpaBmia orbopa MNpH aTOMHBIX
epexonax.

5. I'paHuIIbI IPUMEHUMOCTH KBAHTOBON MEXAaHUKH.



Cemunap Ne 14 "ATtomHble siipa, uX cBolicTBa. PaanoakTuBHoOCTD "
1. SIBneHue paaArOaKTUBHOCTH.

2. OCHOBHOH 3aKOH PaJMOAaKTUBHOTO pacmaaa. PainoakTuBHBIE PSIBL.

3. CocTaB M XapaKTepUCTUKH aTOMHOTO siJipa. SIepHbIe CHITHI.

4. KanenpHas 1 000J104€UHast MOJICIH SIEP.

5. Macca u sHeprus cBs3u sapa. Y neiabHasi sHeprus cBsi3u. Panuyc anpa.

Cemunap Ne 15 "Snepubie peakuun'

1. SnepHble peakuuu.

2. DHeprus sIepHOU peaKIluu.

3. YpaBHEHHE U DHEPreTHUECKOe ycioBUEe o-pacmana. CBs3b PHEPTUU O-YACTULBI C TIEPHOIOM
nonypacnazaa. TyHHenbHbIN 3¢ ekt mpu o-pacnajge. CoekTp o-4acTHIl.

4. XapakTtep crekTpa y-uznydeHus. [Ipormeccel B3auMOAEWCTBUS Y-KBAaHTOB C BELIECTBOM.
3aBUCHUMOCTb HMHTEHCUBHOCTHU Y-M3JIyd€HUS OT TOJIIMHBI cjos BemecTtBa. (CpaBHEHUE
MPOHHKAOIIEH CIIOCOOHOCTH PA3TUYHBIX BUI0B M3IIyUCHHS.

5. Tpu Buma B-pacmama. DHepreTudeckuil crektp [-uactui. ['umore3a HEHTpPUHO. 3aKOHBI
coxpaHeHus pH P-pacnane. JlenTonsl. JIenTOHHBIN 3apsi.



[Mpuiaoxenne 2 OueHoYHbIE CPECTBA IJIS POBeAeHNs] IPOMEKYTOYHON aTTecTalnu

a) [lnanupyembie pe3yJbTaThbl 00yUYeHHS U OLlEHOYHbIE CPeACTBA ISl IPOBEACHUS NMPOMEKYTOUHON aTTecTAluM:

Kon unaukaropa

WNHnukaTop A0CTHKEHUS
KOMIIETEHIIUHU

O1eHOYHEIE Cpe€acTBa

OIIK-1: Cnoco6en pemathb 3a1a4u Npo¢ecCHOHATBHOM eSITeJIbHOCTH HA OCHOBE MCI0JIb30BAHUS TEOPETHYECKUX U MPAKTUYECKHX OCHOB €CTECTBEHH bIX
U TEXHMYECKHX HAYK, 4 TAK:Ke MATEeMAaTHYeCKOr0 annapara

OIIK-1.1

Onpenensier XxapakTepUCTUKU
(U3NYECKOro U XMMHUYECKOTO
npouecca (sSBJIeHUs),
XapaKTepHOro Ui 00bEKTOB
npodeCCHOHAIBHON
NeSITeIbHOCTH, HA OCHOBE
TEOPETUIECKHUX H
HKCIEPUMEHTATbHBIX
HCCIIE0BAHUI

Ilepedyensb TeopeTnyecKuX BONPoOcoB K 3auery( 1 cemecTp):

1. Kunemaruka nocrynareiabHOro aBumxeHus. [loHaTne panmyc-BeKTopa, CKOPOCTU M YCKOPEHUS.
Havanehbie ycnoBus. [psamas n oOpatHas 3a1a4i MEXaHUKU.

2. JIBKeHHe IO OKPYKHOCTH. YTOJ IOBOPOTA, YIJIOBasi CKOPOCTb U YrjioBoe yckopeHue. CBsi3b
YIJIOBBIX U TMHEWHBIX BEJIUYUH.

3. Kpusonuneiinoe apmxeHue. TaHreHuualibHOe W HOpMaibHOE yckopeHue. [lonHoe yckopeHue.
VYT01 MEeXIy CKOPOCTHIO U YCKOPEHHUEM.

4. WuepuumanbHble cucTeMbl oTcuera. [loHsATHE cuibl, Macchl M uMnyiabca. OCHOBHOW 3aKOH
JUHAMHUKHU TIOCTYNATEIbHOTO BUKECHHUSL.

5. MoMeHT uMmnysnbca U MOMEHT CHJIbI OTHOCUTENBHO TOYKH. OCHOBHOE ypaBHEHHUE IHMHAMHUKU
BpAaIlaTeIbHOIO JBUKEHHUS.

6. Bpaienue Bokpyr HenmoaABMKHON ocl. MoMeHT uHepiuu. Pacuer MOMEHTOB MHEPIMU MPOCTHIX
ten. Teopema llTelinepa.

7. 3aKkoHBl COXpaHEHHUs B MEXaHMKe. 3aMKHYTas CHUCTeMa. 3aKOHbl COXpPAHEHHs HUMIylIbca M
MOMEHTA UMITYJIbCA.

8. Pabora u moutHOCTh. KMHETHUECKAs SHEPTHs MOCTYNATENBHOTO U BPaLaTeIbHOTO IBUKECHHUS.

9. KoncepBatuBHble cuibl. [loTeHmanpHas SHeprusi. 3aKOH COXpPAHEHHUs TOJTHON MeXaHWYeCKOH
JHEPTUH.

10. JIBa cmocoba ommcaHUs B3aMMOJACHCTBHS. J[BIKEHHE YacTHIBI B OJJHOMEPHOM CTaIlHOHAPHOM
nosie. CBS3b MEX]y CUJION U IOTEHIIMAIBHON SHEPTUEH.

11. l'apmonnueckue koneOaHusd. AMIUIMTYAA, 4acToTa, HadaiabHas ¢dasza. MaremaTuueckuili u
¢u3nyeckuil MasiTHUK. DHEPrus rapMOHUYECKUX KOJIEOaHUH.

12. 3aryxaromue KojeOaHus. XapaKTEPUCTHKH 3aTyXaHUs. DHEPTus 3aTyXaloNiX KOJIeOaHui.

13. OOmiee moHsTHE O BONHAX. XapakTepUCTUKH Oerymieil BoiHbl. BoJHOBOE ypaBHEHHE IIOCKOM




Kon nnaukaropa

WNHnukaTop AOCTHKEHUS
KOMIIETEHIIUHU

O1eHOYHEIE Cpe€acTBa

BOJIHBI.
14. Hanoxenue ynpyrux BoiH. Crosiuas BoiaHa u ee ocodeHHocTH. Konebanue HaTaHYTOW CTPYHBI.
15. Ilocrynarel  OifHmITeliHa. 3aMe/UleHHE BpEeMEHU. JIOpeHIeBO  COKpallleHHue  JUIMHBI.
PenstuBucrtckue naBapuanTsl. iHTepBai.

16. PenstuBuctckuii umnynbc. CBsI3b MAacChl, SHEPTUM M HMMITYJIbCAa YaCTHIIBI. DHEPrHs ITOKOS.
3aKOHBI COXPaHEHUS IPU PEIATUBUCTCKUAX CKOPOCTSX.

17. MakpocucremMa. MHUKpPOCOCTOSIHUE M MaKpOCOCTOSIHME CHCTeMbl. CTaTUCTHYECKMHM MOIXOJ.
IloHsTHE BEPOSITHOCTH U CPEIHEN BEIIMUUHBL.

18. ®yHKIMSA pacnpenencHUs CIyYalHOH BeJIMYMHBL. PacrpepeneHue MOJEKYN IO MPOSKIHSIM
CKOpPOCTEH.

19. Pacmpenenenne MOJEKyd IO MOAYNIIO CKOpocTH. HambGomnee BeposiTHas, cpenHsisi u
CPEIHEKBAIpaTUYHas CKOPOCTH.

20. Mopnens wuaeanpbHOrO Ta3za. JlaBneHWe W TeMmIeparypa € TOYKH 3pPEHHS MOJICKYISIPHO-
KMHETUYECKOM TEOPUU. Y PaBHEHUE COCTOSHUS UI€aIbHOIO Ta3a.

21. PacnpeneneHune MOJIEKYJ HICATBHOTO ra3a 10 BBICOTE B TIOJIE TSHKECTH 3emuid. bapomerpuueckas
¢dopmyina.

22. Tlonsrtue creneHei cBOOOIBI MOJIEKYIBL. TeopeMa 0 paBHOpACIpeACTICHUH YHEPTUHU TI0 CTETICHSIM
CBOOOJIBL.

23. BHyTtpeHHss sHeprus Kak QyHKIMS cOCTOSIHUS cUcTeMBbl. [lepBoe Hauano TepMOJMHAMUKY.

24. Pabora kak ¢pyHKIus npouecca. M3oxopuiecknid, H300apu4ecKuii 1 N30TEPMHUECKUI TPOLIECCHI.
25. Tlonarue TtemnoeMKocTH. TeIIOeMKOCTh NMPU HM30XOPUYECKOM M HM300apHUYeCKOM IPOLECcCax.
IlocTrostnnast agnadaThl.

26. Anuabatuueckuil mpornecc. [lepBoe Hayano TepMOIMHAMMKH Ui anabaTHYEcKOro mpoiecca.
VYpasuenue [lyaccona.

27. Huxknnueckuit mponecc. Koadounuent mnone3Horo neicTBus TeruioBoi MamuHbl. Bropoe
Hayayo tepmoanHaMukn. @opmynnpoBku Knaysuyca n KenbBuHa.

28. IIpobnema HEOOPAaTUMOCTH TEIUIOBBIX MPOLIECCOB. DHTPONHMS CUCTEMBI U ee cBoiicTBa. Teopema
HepHcra.

29. OcHOBHOE ypaBHEHUE TEPMOJMHAMHUKH. DHTPOIUS UACATBHOIO ra3a. MI3MeHeHue >HTPONUH Npu
M30IPOLECCaXx.




Kon nnaukaropa

WNHnukaTop AOCTHKEHUS
KOMIIETEHIIUHU

O1eHOYHEIE Cpe€acTBa

30. Hukn Kapno. Teopema Kapno. Tepmonnnamuueckas mikaia teMnepatyp. TpoifHas Touka BOABI
KaK pernepHast TOuKa.

31. Craructuyeckuii Bec MmakpococTossHus. CyThb HeoOparuMocTd. CTaTUCTHUECKUH CMBICT
sutponuu. ®opmyna bonbsimana.

32. I'panuubl TPUMEHUMOCTH MOJETH WACATBHOTO ra3a. YpaBHeHue Ban-nep-Baanbca. M3otepmbl
peanbHOro rasa.

33. Cuubl B3aMMOJICHCTBHS B TIpUpOJIC. DIIeKTpocTaTndeckoe mose. 3akoH Kymona. HanpsikeHHOCTD
aJIeKTpocTaTudeckoro noss. IpuHnun cynepno3unum.

34. Cunoseie muaU. [I0TOK BEKTOpa HAMPSHKEHHOCTH AJIEKTpocTaTudeckoro moist. Teopema [Maycca.
35. Ilorennman. Teopema O LMPKYJISALUM BEKTOpa HAMNPSIKEHHOCTU 3JIEKTPOCTATUYECKOIO MOJIS.
CBs13b MEX1y HAIIPSKEHHOCTHIO U IIOTEHI[UAJIOM.

36. DnekrpoemkocTh. KonpeHcaropel. CoenuHeHHE KOHJEHCATOPOB. DHEpPrus  KOHJEHCATopa.
DHeprus MEeKTPUYECKOTro MOJIS.

37. Dnexktpudyeckuid Tok. IImoTHocTe TOKa. VYpaBHeHHE HempephlBHOCTH. 3akoH Oma B
nuddepennmanbHon hopme.

38. ConpotusneHue npoBoJHUKOB. CTopoHHHUE cuiibl. 3akoH OMa B MHTErpajibHOM (opme.

39. TlpaBuna Kupxroda mis pacuera pa3BETBICHHBIX Iiened. MoOMIHOCTh Toka. 3akoH J[koyms-
Jlenua.

40. Egunas mpupoja 3JIeKTpU4eckoro U MarHutHoro nosst. [lone apwxkymerocs 3apsaa. [IpuHuun
CYIEpHO3UIIMY MarHUTHBIX nosiel. 3akoH bruo-Casapa.

41. TloToKk M UMPKYJISALUS BEKTOpa MHAYKLUMU MarHuTHoro mois. Teopema ['aycca u Teopema o
LHUPKYJISLUH.

42. Cuna Jlopenua. Cuia Ammepa.

43. 3akoH snekTpomarHuTHOW WHAyKnuu Dapanes. [IpaBuno Jlenma. BuxpeBoe snexTpudeckoe
ToJIE.

44. Slpnenue caMOMHAYKIMHU. WHIYKTUBHOCTb. DHEPTUs KOHTypa C TOKOM. DHEPIrus MarHUTHOTO
TOJIS.

45. Dnextpuueckoe mnosie B BemiecTBe. [lonmspuzanus nuanekTpuka. BekTop saeKTpHYecKoro
cMmeleHus. JuanexTpuueckas IpOHULIAEMOCTh BELIECTBA.

46. MarauTHOoe mosie B BemecTBe. HamarHwmueHHOCTh. HampspkeHHOCTP MarHWTHOTO — TIOJISL.




Kon nnaukaropa

WNHnukaTop AOCTHKEHUS
KOMIIETEHIIUHU

O1eHOYHEIE Cpe€acTBa

MaruuTHas NpOHULIAEMOCTH BelecTBa. PeppoMarHeTUKH.

Ilepeyenn BonpocoB k 3k3aMeHy (2 cemecTp):

1. Cucrema ypaBHeHuii MakcBemia Kak 00OOIEHHE PAa3pO3HEHHBIX SIBICHUH 3JEKTpUYECTBA U
Marserusma. MarepuaabHble ypaBHEHUS.

2. CsaoiicTBa ypaBHeHui MakcBeia. [lpeackasanue cyniecTBOBaHHsI 3J1€KTPOMArHUTHBIX BOJIH.

3. DrnexTpoMarHUTHbIE BOJIHBL. BomHOBOe ypaBHeHHE. CBOICTBA AIIEKTPOMArHUTHBIX BOJIH.

4. TIlnockas 3J€KTpPOMarHUTHas BOJIHA U €€ OCHOBHBIE XapaKTEPUCTHKH. DHEPrus M HMITYJbC
3JIEKTPOMArHUTHOMN BOJIHBI.

5. EcrectBennblil u nosspusoBaHHblil cBeT. CTeneHb MOJAPU3ALMU JIMHEHHO HOJSAPU30BAHHOIO
cBeTa. 3akoH Manoca.

6. [lonspusauus npu oTpakeHUM M NPEIOMIIEHUH CBETAa HA TpaHULE pa3zesia AUIJIEKTPUKOB. YTOI
Bbprocrepa. [IBoliHOE mydenpesoMIICHHE.

7. CnocoObl monspu3anu ectecTBeHHoro cBera. Ilpmama Huxons. Bpamienune mockoctu
MOJIIPU3aLlMKU CBETA NP MPOXOXKIECHUHU Yepe3 ONTUYECKU aKTUBHYIO Cpeay.

8. Illkama »nexkTpoMarHUTHBIX BOJH. (OCOOEHHOCTH ONTHYECKOro auamna3zoHa. [lokazaTens
MIPEJIOMIIEHUS CPEJIBI.

9. Korepentnsle BoiHbl. MHTEpdepeHnns cBeToBbIX BoJH. Cl0XKEHHE MHTEHCUBHOCTEH B Cllydyae
HEKOTE€PEHTHBIX U KOTEPEHTHBIX KOJIeOaHUH.

10. OnTudeckas pa3HOCTh xo0ja. CBS3b ONTHYECKOW PAa3HOCTH XOJAa JIBYX BOJIH C Pa3HOCTHIO (a3
MEXy HUMH. Y CIIOBHA MaKCUMyMa U MUHHAMYMa.

11. Cxema IOnra pans HaOmoneHuss uHTepdepeHMH. BpeMeHHas ©  HpPOCTpaHCTBEHHAs
KOT'€pEHTHOCTb.

12. UntepdepeHnnss B TOHKHX IUIeHKaX. HaOmromenwe koienm HploTOHA B OTpaKeHHOM W
MIPOXOJISLIEM CBETE.

13. SBnenne mudpaxumm. Jndpakmus Openens u Opaynrodepa. [Tpuniun [roiirenca-Openens.

14. udpaxuus Openens Ha KpyrioM oTBepcTuu. 3oHbl Ppenens. ['paduueckuii MeTos crloxeHus
aMIUTUTYI.

15. Mudpaxuus Ppaynrodepa Ha y3koi npsMoiuHenHOW menu. JuppakiuoHHas pemerka Kak
COBOKYITHOCTHh KOHEYHOI'O YHCJIa IIEeH.
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16. TemnoBoe m3nmyyenue Tena. 3akoH Credana-bonbimana. 3akoH cmemenusi Buna. ['mmotesa
[Inanka.

17. ®oroaddext. 3akonsl CtoneroBa. opmyrna DitHIITEHHA.

18. ®oronsl. [laBneHue cera. KopnyckyaspHO-BOJIHOBOH Ayaau3M CBETA.

19. Paccesnue ¢poroHa Ha cBOOOIHOM AekTpoHe. Popmyna KomnToHa.

20. BonnoBble cBoiicTBa yactull. [[nuHa BosHbI ne bpoiid. DxcrnepuMeHTalbHble TOATBEPKICHUS
rurnotessl ae bpoits.

21. Ipunuun HeonpeaeneHHocTu. CooTHolIeHUe HeonpeaeneHHocTel 'elizen6epra. OcobeHHoCTH
rporecca U3MEpEHNs B KBAHTOBON MEXaHUKE.

22. duszuveckoe HCTONKOBaHHWE BOJIH A€ bpoiins. BomHoBas ¢yHkius u ee cpoiictBa. [lnmoTHOCTH
BEPOSITHOCTH OOHAPY)KEHUS YACTHIIBI.

23. OcHoBHas 3a7aya KBaHTOBOM MexaHuku. HecTaumoHapHoe M CTallMOHApHOE YpaBHEHHE
[Ipénunrepa.

24. Yactuma B OJHOMEpPHOM OECKOHEYHOH NpPSIMOYTOJIbHOM mNoTeHIMaidbHON siMe. KBaHTOBaHue
sHepruu. CoOCTBEHHBIE (DYHKIIUU COCTOSIHUS YAaCTHIIBI.

25. IIpoxoxeHue yacTUIbl Yepe3 MOTeHUUAIbHBINA 0apbep. TyHHEeNbHbIN 3P eKT.

26. KBaHTOBBIN TapMOHHYECKUI OCIIHILIATOP.

27. Ilnanerapnas mopnens atoma. [loctymatel bopa. KBantoBanue sHeprum BOAOpOAONOA0O0HOM
CHUCTEMBI.

28. U3nydenune BoAOpOIONOA00HBIX crcTeM. CIieKTpalibHbIE cepru aroma Bojopojaa. O0o0meHHas
¢dopmyna banbmepa.

29. CrekTpsl MHOTORJIEKTPOHHBIX aTOMOB. 3aKOH Mo3JH.

30. VYpasuenue llpemunrepa juist atoma Bojaopona. KBaHrtoBaHue MoMmeHTa uMmmysbca. [IpaBuia
otbopa.

31. Cnun snexkrpoHa. KBaHTOBbIE UuCIia, ONMUCHIBAIONINE COCTOSHUE 3JIEKTPOHA B atoMe. KpaTHoCTh
BBIPOKJEHUS dHEpreTndeckux yposHeu. [Ipuanun [Taynu.

32. IlpyHIMO TOXJIECTBEHHOCTH OJUHAKOBBIX dYacTull. bo3oHsl u ¢epmuonbsl. KBaHTOBBIE
pacnpezeneHusl.

33. CBo0OojaHbIE 31EKTPOHBI B MeTasuie. DHeprus @epmu. 30HHast TEOPUS TBEPJIBIX TEJ.

34. DIEeKTPONPOBOJIHOCTH METAUIOB U IMOJTYITPOBOAHUKOB. CBEPXITPOBOANMOCTD.
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35. SBnenue paguoaktuBHOCTH. OCHOBHOUM 3aKOH paJIMOAKTUBHOTO pacnanaa. [locTosiHHas pacmaja.
[Iepuon nonypacnana.

36. CoctaB 1 XapakTepUCTUKH aTOMHOTO sipa. Kanenbnas moaens. Pasmep u cniuH siapa.

37. Macca u 3Heprusi cBsi3u aTOMHOTO $5/1pa. 3aBUCUMOCTb Y/AEIbHOM SHEPrus CBSA3H OT MAacCOBOTO
yucia. O0osoYedHast MOJIeNb Sapa.

38. SlnepHble peakiuu. JHEPrus peakuuu. Peakunu AeneHus U CUHTEe3a Sep.

39. PamgmoaktuBHbIE psiapl. OCHOBHBIE 3aKOHOMEPHOCTH O-M3TydeHus saep. [nmmuHa cBoOGomgHOTO
npobera o-4acTHIl.

40. Tpu Buga B-pacnana. JHepreTUueckuii crektp B-uactuil. Heltpuno.

41. OcoOenHoctu y-u3nyuenus saep. [IpoxoxaeHue y-KBaHTOB 4epe3 BEUIECTBO.

42. Knaccuduranus s1eMeHTapHbIX YacTull. Jlentonsl. JIENTOHHBIN 3apsi.

43. Anponsl. bapuonnsiii 3apsa. KBapkoBas Mozens agpoHOB.

OIIK-1.2

Hcnons3yer TEOPETUYECKUE
OCHOBBI TEXHMYECKHX HAyK JUIs
MMPUMCHCHUA MHHOBAIITMOHHBIX
TEXHOJIOTHH Ha  pealbHbIX
CTPOUTECIIbHBIX 00BEKTOB

IIpuMepHBbIH NepedyeHb NPAKTHYECKUX 3a1aHUi
1 cemecTp
3apanue 1.Toyka IBMKETCS B IULIOCKOCTH XOY IIO 3aKOHY: x =-2t;y=4t(1—t). Haiitn ypaBHenue

tpaekTopun Yy = f(X) m m300pa3ute ee rpaduyecku; BEKTOp ckopocTH V U yCcKOpeHHs d B

3aBUCHMOCTH OT BPEMEHH; MOMEHT BPEMEHH tp, B KOTOPBIH BEKTOpP YCKOPEHHUSI & COCTABISET yroi m/4
¢ BeKTOpOM ckopocTi V . OTBET: y=—x2—2x; V =27 +41—2t)], a=—8] » to=0,75C.

3ananme 2. Teno Bpamaercss BOKPYr HEMOJBM)KHOM OCH 1O 3aKOHY ¢=2+4-t—2.t?. Haiitu: 1)
Cpe/iHee 3HAYCHHUE YIIIOBOM CKOPOCTH () 32 IPOMEXYTOK BPEMEHH OT t=0 110 OCTaHOBKH; 2) YITIOBYO

CKOpOCTh Tella B MOMeHT BpeMeHHu t=0,25 c; 3) HopMaJabHOE YCKOpEHHE TOYKM, HaXOJslielcs Ha
paccTostHAU 1 M OT OCH BpallleHHs B TOT e MOMEHT BpemeHu. OTBet: 2pasn/c; 3 pan/c; 9 m/c?,

3apanue 3. llap maccoit mi;=4Kr JBUKETCS CO CKOPOCTBIO V1=5 M/C M CTaJKUBAETCS C IIapOM
Maccoil my =6 KrI, KOTOpBIA JBMXKETCS €My HaBCTpeuy CO CKOpocThio V=2 wm/c. Ompenenure
CKOpPOCTH IIapOB IOCIIe yapa. Y aap CUYMTaTh aOCOIIOTHO YIPYTUM, IPSIMBIM U LEHTpaIbHbIM. OTBET:
3,4 m/c, 3,6 M/c.

3aganue 4. Ban B BUjie CIIOMIHOTO IIMIIMHAPA Maccoit my=10 Kr Haca’keH Ha TOPU3OHTAIbHYIO
ocb. Ha nunuHap HamoTaH IIHYpP, K CBOOOJHOMY KOHITY KOTOPOTO MOJABENIEHA THPsl MacCod mp=2
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Kkr. C KakuM YCKOpeHHeM OyJeT OMyCKaThCs THPS, €ClH ee MpeaocTaBUTh camoun cede? OteeT: 2,8
M/,

3aganue 5. OnpenenuTh NePUoJ, YaCTOTY U HAYAIbHYIO (ha3y KoJIeOaHUl TOYKH, ABHKYIICHCS
10 YPABHEHUIO: x=A-sino(t+7) TAE O=2,5T c'l, 1=0,4 c,A=0,02 m. KakoBa CKOpPOCTb TOUKH B MOMEHT
Bpemenu 0,8 c. Oreer: T=0,8c; v=1,25 c'l; V=0,157 m/c.

3aganme 6. Haiinute nns ra3ooOpa3HoOro asora Temmeparypy, NpH KOTOPOH CKOpPOCTSAM
monekyn vi = 300 m/c m vy = 600 M/C COOTBETCTBYIOT OJWHAKOBBIE 3HAUYEHUS (PYHKIUU
pacnpeznenenust Makcseina f(V). Otser: T = m(v, —Vy’) _ 330 K.

4k In(v, /V,)

3aganue 7. MneanpHblil 1ByXaTOMHBIN ra3 00BbEMOM 5 J1 U JaBICHUEM 10° IIa N30XOPUYECKH
Harpeiu, B pe3yJbTaTe Yero CpeiHss KMHEeTHUECKasi SHEeprus ero Mojiekys yBeianumiack ot 0,0796 >B
10 0,0923 3B. Ha ckoibKo npu 3TOM U3MEHUTHCS AaBlieHueE ra3a? B nanpHeiieM raz n30TepMuyecku
paclpwiId 10 HavyalbHOro masieHus. Omnpenenure oObeM ra3a B KoHIe mporecca. OTBeT:
yBenuuutcs Ha 0,16 MIla; 5,8 1.

3aganme 8. Ompenenure K03()(UIMEHT TEIJIONPOBOAHOCTH A a30Ta, eciau KO3 UIMEHT
JUHAMHYECKOM BS3KOCTH T JUIsl Hero mpu Tex ke ycnoBuax paseH 10 mklla-c. Oter: A=7,42
MBt/™M-K.

3ananue 9. 12 r a3ora HaAXOJATCSA B 3aKPBITOM cocyae oobemoM 2 11 npu temreparype 10°C.
Ilocne HarpeBaHMs NaBIEHHE B COCYZAE CTalO paBHO 10*Mm.pr.cT. Kakoe KOMHYECTBO Teruia ObLIo
cooOmieHo razy npu HarpeBanuu? Otet: 4,1-10° Jx.

3aganue 10. Cmemanu Boxy Maccoil mp=5kr npu temmneparype T1=280 K ¢ Bomoii maccoi
m,=8kr npu temneparype T2 =350 K. Haiitu: 1) remnepatypy 0 cmecu; 2) usmenenue AS sHTponuu,
npoucxozsmiee npu cmemuanun. Oteet: 323 K; 0,3 xx/K.

3ananue 11. Toueunsie 3apsaael q1=10 HK n q2=-20 HKJ HaxoxTCS B BO3yXe HAa pacCTOSTHUU
10 cM npyr ot npyra. OnpenennTs HalpsHKEHHOCTh NOJIS B TOUKE A, yIaJeHHOM Ha paccTosiHue 6 cm
OT NEpBOro M Ha 8 cM OT BTOporo. Kak M3MEHUTCS MOTEHUMadbHas HEPrus B3aWMOJIECHCTBHUSA
3aps70B, €CIM INEPEMECTUTH BTOPOW 3apsan B 3Ty TOuKy? Kakyro uid 3TOro Hy»XHO COBEPLIUTH
pabory? Otsert: 37,6 kB/™M; 12 mx]J[x.

3aganue 12. Tpu mIockux BO3AYIIHBIX KoHAeHcatopa ¢ eMKocTsMu C1=1,5Mk®D, Cy=7 mMkD,
C3=2 Mk® coenvHEHBI NOCIEIOBATENBHO W NPHUCOCIUHEHBl K HCTOYHUKY TOKa. IIpu stom 3apsn
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BTOPOro KOHeHcatopa pased 14-10” Ki. a) Haittu sHepruio sToif Oartapen. 0) He orkmouas
HMCTOYHUKA TOKAa OT OaTaped KOHJIEHCATOPOB, pa3/IBUralOT IJIACTHHBI TPEThEro KOHJEHCATOpa,
yBEIIMYMBasi PacCTOSIHME MEXAy HUMH B 2 pas3a. HaliTu m3MeHeHHe eMKOCTH W 3apsijia OaTapew.
Ortsert: 490 m/Ix, 0,21 Mx®, 0,4 MKi1.

3apanue 13. J[a snementa (€1 = 1,2 B, r; = 0,1 Om, & = 0,9 B, r; = 0,3 Om) coenuHeHbl
OIHOMMEHHbIMU mojrocamu. CompotuBieHne R coeaumHUTEensHBIX MpoBoaOB paBHo 0,2 Owm.
Onpenenutsd cuily TOKa B HeNW | ¥ pa3sHOCTh MOTEHLMATIOB HA 3aKUMaxX KakJ10oro UCcTouHHUKa. OTBET:
0,5 A; 1,15 B; 1,05 B.

3ananue 14. Kpyrosoit Butok paanmycom R=15,0 cM pacnosioxeH OTHOCHUTEIBHO 0€CKOHEUHO
JUIMHHOTO TMpOBOJa TaK, 4YTO €ro IUIOCKOCTh MapajuiensbHa mpoBody. [lepnenaukyssp,
BOCCTAHOBJICHHBII Ha MPOBOJI U3 LIEHTPA BUTKA, ABJISETCS HOPMaJbIO K IJIOCKOCTH BUTKA. Cuia Toka
B npoBojie [1=5A, cua Toka B BuTke Toku I,=1A. PaccTosiHue OT 11eHTpa BuTKa 110 npoBoaa d=20 cm.
Ornpenenure MarHUTHYIO MHIYKIKIO B IIeHTpe BUTKA. OTBeT: Bo=0,5MK T

3ananme 15. [IpoBossmmii mI0CKU KOHTYp, UMerOIui GopMy OKpykHOCTH paguyca r = 0,05
M TMIOMEIIEH B OJIHOPOTHOE MAarHUTHOE TOJIe TaK, YTO JUHUU MAarHUTHOW MHIYKIIMH TTOJISl HAIlpaBJICHBI
NEePHIEHIUKYISIPHO TIIOCKOCTU KOHTYpa. ComnpotuBieHue koHtypa R = 5 OM. MaruutHas “HIyKUIUs
MeHnsietcst o 3akoHy B = kt, rme k = 0,2 Tn/c. Onpenenute: a) 3.4.C. UHAYKIIMH, BO3ZHUKAIOIIYIO B
3TOM KOHTYpeE; 0) CHITy HHIYKIIMOHHOTO TOKA; B) 3aps/, KOTOPBINA MPOTEUYET MO0 KOHTYPY 3a MEePBhIE 5
cexkyHJ u3menenus noiua. Oteer: 1,6 mB; 0,3 MA; 1,6 MK

3ananue 16. Karymka HaMoTaHa MeIHBIM TIPOBOJIOM AuameTrpoM d=0,2 MM ¢ o0mei aIuHON
=314 M u umeer uHaykTHBHOCTH L=0,5 I'H. Ompenenuth CONPOTHBICHHE KATYIIKW: 1) B Lenu
TOCTOSTHHOTO TOKa; 2) B IIEMU MepeMeHHoro Toka ¢ dactoto v=50 I'mm. OtBer: R=160 Om; R=224
Owm.

2 cemecTp

3ananme 17. B onbiTe FOHra crekisiHHas MIACTUHKA TOJUIMHOM B 2 CM MOMENIAETCS Ha MyTH
OJTHOTO M3 MHTEePPEPUPYIOIIMX JTydel MeprneHIUKyIspHO 1ydy. Ha CKOJIBKO MOTYT OTJIMYATHCS APYT
OT Jpyra 3HAYeHUs IMOKazaTessl MPeJOMIIEHUS B Pa3jIMYHbIX MECTax IUIACTUHKH, YTOObI M3MEHEHUE
Pa3HOCTH X0J1a OT ATOM HEOJHOPOIHOCTH He npeBbimano 1 Mmxm? OtBeT: A<n=5- 10°.

3ananue 18. [1ydok Oenmoro cBera magaeT HOPMAIHHO K MOBEPXHOCTH CTEKJISTHHOM IUIACTUHKH
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tomuuHon d=0,5 MkM, Haxopmsmieiics B Bo3ayxe. [lokazarens mpenomsieHus crekina n=1,5. B
pe3ynbraTte MHTEepPEepeHIInd WHTEHCUBHOCTh HEKOTOPBIX BOJIH, JUIMHBI KOTOPBIX JIEXKAT B Ipelenax
Bugumoro crekrpa (ot 400 no 700 HM), ycuinBaercs npu oTpaxeHUH. ONpenenuTe IIHMHBI ATUX
BoaH. Oteet: 0,6 MkM4 0,43 MKM.

3aganme 19. Ilnockas BonmHa (A=0,5MKM) majgaeT HOpMajabHO Ha JuadparMy € KpYIJIbIM
otBepcTreM auamerpoM 1,0 cm. Ha kakom paccTOSIHHM OT OTBEPCTHS Ha €ro OCH JAO0JDKHA HAXOJUTHCS
TOYKa HAOJIIOJACHUS, YTOOBI OTBEPCTHE OTKpbIBao: 1) onHy 300y ®penento; 2) nBe 3061 OpenHens?
Ortser: 50; 25 m.

3aganmne 20. Haiftu HamOONBIIMIA TOPSIOK CHEKTpa UIS SKENTOW JIMHUM HATPHUS C JITHHON
BOJIHBI A=589 HM, ecii nocTosiHHAs AudpakiuoHHoN pemeTkn d=2MkM. CKOJIBKO BCEr0 MaKCUMYMOB
naet ota pernerka? [log kakuM yriiom ¢ HabmoaeTcs mocineqauii Mmakcumym? OtBer: 3; 7; 62°.

3apanme 21. /IBa mossipuzaTopa pacrnolOKEHbl TaK, YTO Yrold MEXAY HMX IUIOCKOCTAMHU
nponyckanns paBeH 25°. ONpeIeTnTh, BO CKOIBKO Pa3 YMEHBIIHTCS HHTCHCHBHOCTH SCTECTBEHHOTO
CBETa MpH MpOXOoxJaeHuH: 1) uepe3 oauH (HepBbId) moisipu3aTop, 2) yepe3 oba mMoJspU3aTopa.
Koaddunuent nornomenns ceera B monspusarope pasex 0,08. Orser: 2,17; 2,88.

3aganue 22. YepHoe Teno nmeer temneparypy 3 kK. Ilpn oxnaxkaeHuu Tena JUiMHA BOJIHBI,
MPUXOASIIAsACA Ha MaKCUMYM M3JIy4aTeIbHOM CHOCOOHOCTH, M3MeHWnach Ha 8 MkM. Jlo kakoit
TeMIiepaTypsbl oxiaauiocs Teno? Oteer: 323K.

3aganme 23. VY3kMi Iy4OK MOHOXPOMATHYECKOTO PEHTTEHOBCKOIO H3JIy4EHHUs NaJaeT Ha
pacceunBaroniee BeniecTBo. [Ipr 3ToM 1IMHa BOJHBI U3TYYEHUS, PACCESTHHOTO N0/ yIiaMH 60° 1 120°,
OTIMYAlOTCs Apyr OT jApyra B 2 pasa. CuuTas, 4TO paccesiHue MPOUCXOAUT Ha CBOOOHBIX
3JIEKTPOHAX, HAUTH JUVIMHY BOJHBI AJaroNIero n3nydenus. Oteer: 1,2 M.

3ananme 24. Kpacnas rpanuna ¢otodddexra s HEKOTOPOro MeTamia paBHa 275 HM.
Haiitu: 1) paGoty BbIxoAa 37€KTpOHA M3 3TOTO0 METajula, 2) MAaKCHUMaJbHYIO CKOPOCTh AJIEKTPOHOB,
BBIPBIBAEMBIX U3 3TOT0 METa/Ia CBETOM € JUIMHOM BOJIH 180 HM, 3) MakcHUMajabHYIO KHHETHYECKYIO
SHEPIHUI0 3TUX JIeKTPOoHOB. OTBET: 4,523B; 9,1~105 Mm/c; 2,383B.

3ananme 25. DnexTpoH ob6namaer KuHetnyeckod osHepruedt 30 5B.  Ompenenuth
NeOpONIeBCKYIO JITMHY BOJIHBI 3JIeKTpoHA. BO CKOJIBKO pa3 M3MEHUTCS 3Ta JJIMHA BOJHBI, €CIU
KUHETH4ecKas sHeprust ymenbiutcesa Ha 20%? Otser: 2,2 10710 Mm; 1,12,

3ananue 26. [Ipu ABMKEHUU YACTHUIIBI BJIOJH OCH X CKOPOCTh €€ MOXKET OBITh OIpesesieHa C
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TOYHOCTHIO (ommoOKoif) 1o 1 cM/c. HaliTn HeompeaeneHHOCTh KOOPAWHATBI, €CITH YaCTUIEH SBISICTCS:
1) anexTpoHn, 2) npodunka maccoii 0,1r. Otser: 0,01M; 10%m.

3ananme 27. Yactuma HaxoauTcst B OECKOHEYHO IIyOOKOH OJJHOMEPHOM MOTEHIMAIBHON nMest
MHUHHMaJIBHYIO 3Hepruto. KakoBa BeposSTHOCTh OOHApYKCHHSI YaCTHUIIBl B CpPEIHEH TPETH SMBbI?
Otset: 0,609.

3ananue 28. OnpenenuTs JIMHY BOJIHBI, COOTBETCTBYIOLIYIO TPEThEW JIMHUM cepuu banbmepa:

1) B cnextpe usnyuenuu Bogoposa, 2) B cnexrpe usnyduenus nona renus. Otset: 434um, 109uMm.
3apanue 29. Onpenenure Nepuo noiaypacnaja 1 Ha4yaJlbHYI aKTUBHOCTh BUCMYTa 2§§Bi , €CITH

W3BECTHO, YTO BUCMYT Maccoil m = 1 r, BeIOpaceiBaeT 4,58- 10™°4 — wacrur 3a 1 cexkyHay. Bo ckonbko
pa3 U3MEHUTCS aKTUBHOCTH 3a Mecsn? OTBeT: 5 cyTok; 64 pasa.

3aganue 30. fAapo Gepumius-7 f-paauoakTuBHO 1o cxeme K-3axBara. 3amucaTh peaxiuio.
Kaxue yactuip! npu 3ToMm 00pazoBanuch?

3aganue 31. BeruncnuTe B a.e.M. Maccy spa *°C, y KOTOPOro SHEprus CBSI3M Ha OJUH HYKJIOH
paBHO 6,04 M5B. Otser: 10,0135 a.e.m.

3ananue 32. ConHeuHas MOCTOSTHHAS JIJIs1 3eMJIH (SHEPTHS COJTHEYHOTO U3ITYUEHHS, TIaIar0IIero
B €IMHUIly BPEMEHH Ha EAMHUIly IUIOIAAM B MEPIEHAUKYISIPHOM HampaBieHHH) paBHa 1370
Jix/c-M. ONHpasich Ha 9Ty BEIHYHHY, HAIHTE, CKOJIBKO IO MACCE BOIOPO/IA BEITOPAET ©XKECEKYH/IHO
BHYTPH COJIHLIA, €CIIM MU3BECTHO, YTO MCTOYHMKOM SHEPIMM COJIHIA SIBJISETCS CUHTE3 YETHIPEX SAep
BOZIOpoJia ¢ oOpa3zoBaHueM siapa reaus-4. Orser: 630 muH.T/C.

OIIK-1.3

Pemaer uHXeHEpHBIE 3a7auu C
ITOMOIIIBIO MaTEeMaTHYECKOIO
anmapara BEKTOPHOH anreOpsl,

aHaJIUTHYECKOMH reomMeTpuun
MaTEMaTHYCCKOI'O aHaJInu3a

u

IIpumepHBbIii NepeyeHb BONPOCOB U 3aaHUH 110 J1a00paTOPHBIM padoTam
1 cemecTp

No 1 «IIpumMeHeHre 3aKOHOB COXPaHEHUsI I ONPEIETIEHUS] CKOPOCTH TOJIETa YN

1. TlpuBeaure mpuMepbl CHJI, JAIOIIMX pa3Hble BHUIbI MOTEHIUATbHOW sHepruu. Kakue M3 HHX
MPUCYTCTBYIOT B JaHHOU pabote? M300pa3ute cxemy SKCIIEPUMEHTAILHON YCTAHOBKU U YKAXKUTE
Ha HEU CUJIbl, JENCTBYIOLME HA BCE TENA, BXOAAIINE B CUCTEMY, B KaXKIbIi MOMEHT BPEMEHU.

2. Kaxne BeMUYMHBI UMEN KUHETHYECKAs U NOTCHIHAJIbHAsA SHEPTHUA CUCTEMBI ((HYHH+M35ITHHK)) B

PAa3JIMIHBIC MOMCHTEIL OIEITa? HpC,Z[CTaBLTC CXCMY HU3MCHCHUA KUHETHYSCKOM M MOTEHIIHATbLHOM
OHCPIUr CUCTCMBEI.




Kon nnaukaropa

WNHnukaTop AOCTHKEHUS
KOMIIETEHIIUHU

O1eHOYHEIE Cpe€acTBa

JIJiss KakuX MOMEHTOB BPEMEHU B JIAHHOM JKCIEPUMEHTE MOKHO NMPHUMEHSATH 3aKOH COXPAaHCHUS
MEXaHHYCCKOHN SHEPIHH, a IS KaKUX Hellb3sl U moueMy? Cxema.

JIJiss KakuX MOMEHTOB BPEMEHHU B JIAHHOM JKCIEPUMEHTE MOKHO NMPHUMEHSATH 3aKOH COXPAaHCHUS
HMITYJIbCA, a JUIS KaKuX HeJIb3s U moueMy? Cxema

Hcnonb3yst 3aKOHBI COXpaHEHHS MOJyduTe (OPMYIy Ui pacdera CKOPOCTH TOJeTa MYJIH B
JAHHOU padoTe.

Kak npousBoautcst 00paboTka SKCIIepUMEHTAIBHBIX JAaHHBIX B TaHHOU padote. Kak onpenensercs
JOBEPUTEIIBHBIA HHTEPBAI CKOPOCTH M CpPEIHSAsA KBaJpaTHYeCKas IMOrPEIIHOCTh OTKIOHCHHS
MasgTHHKa?

Ne 4 «MccnenoBanue BpalaTesbHOTO IBUKEHUS TBEPJOTO TeIa BOKPYT HEMOABUKHON OCH»

1.

=

KakoB xapakTep 3aBUCHMOCTH MOMEHTA UHEPLIUHU OT PacCTOSIHUSA, HA KOTOPOM HaXOJUTCS TEJO OT
ocu Bpaienusa? B nannoit padote. [Toctpoiite rpaduk 3T0i 3aBUCUMOCTH.

Kak sxcnepruMeHTaIbHO OnpesiesnseTcss MOMEHT MHEPLIMU Tejla B JaHHO 1abopaTopHoii padote?
Kaxue 3axkoHbI coXpaHEHHs] IPUMEHSIIOTCS JUIsl BbIBOJIa pacueTHbIX ¢popmyn? Ilonyuure popmyny
JUI pacyeTa MOMEHTa UHEPIIMH MasiTHUKA.

KakoBa 3aBHCHMOCTb YTIJIOBOIO YCKOPEHHS Tejla OT MOMEHTA MNPUJIOKEHHBIX K HEMY CHUJ U
MoMeHTa uHepuuu tena? Iloctpoiite rpaguk 1aHHON 3aBUCMMOCTH

Kak Ha wmasTtHuke OOepOexka MOryT OBITh OIpeNeNeHbl YIJIOBOE YCKOPEHHWE, MOMEHT
JEUCTBYIONUX CHJI U MOMEHT MHEPIHH?

Kak B maHHON paboTe paccUMTHIBaeTCs MOTPELIHOCTh OIpPENe]IeHHUss MOMEHTa HHEPIHMM Tena
OTHOCHTEJIBHO IIPOU3BOJIBHON OCH BPAILICHUS?

[IpopeMoHCcTpUpYiiTE BO3MOXKHOCTH puMeHeHus cpeasl MicrosoftExcel (wm npyroii cpensr) s
00pabOTKH IKCIIEPUMEHTATBHBIX JaHHBIX.

Ne 5 «Omnpenenenne xapakTepUCTHK 3aTyXalOIUX KojaeOaHni (U3NUECKOTr0 MasiTHUKa»

1.

2.

[Touemy xoneGaHusi MasiTHUKA B JJaHHOH paboTe OyayT 3aTyXarollMMHU, Jake NMPH BBHIKIIOUEHHOM
3JIeKTpoMaruure?

3anuIuTe ypaBHEHU 3aTyXalOMIMX M He3aTyXaloluX KoJeOaHni, CpaBHUTE HX.

Kax amnnuTyna 3aTyxaronmx Kojae0aHui 3aBUCUT OT BPEMEHH U OT 4yHclia KosueOaHuii?




Kon nnaukaropa

WNHnukaTop AOCTHKEHUS
KOMIIETEHIIUHU

O1eHOYHEIE Cpe€acTBa

o

KakoB (u3uveckuii cMBICT BEIMYUH MPUMEHUTEILHO K JTAHHOW paboTe: HayallbHAs aMIUIMTYa
KoJieOaHul, HavanbHas (a3a koyieOaHWM, KpPyroBas 4yacToTa KoJeOaHWH, Mepuoja KoyeOaHWi,
Ko (UIIMEHT 3aTyxaHHs, BpeMs pelaKCaluu, JOTapu(PMUUCCKHA JICKPEeMEHT 3aTyXaHus,
no6potHOoCTh. Kak oHn mMenstoTcs ¢ poctom U?

Kak MeHsIoTCsS XapaKTepUCTHUKU 3aTyXalIIUX KoJIeOaHWH HadallbHas aMIUIUTYAa KOJICOaHWH,
HavanpHas (aza kojeOaHUi, KpyroBas yacToTa KosieOaHu#, mepuon KosnebGaHuil, koddduineHt
3aTyXaHus, BpeMs pelaKcaliu, JIOTAapUPMUICCKUI JEKPEMEHT 3aTyXaHUs, JOOPOTHOCTh €CIH
OMH W3 MapaMeTpoB HaHHOro Qusuyeckoro mastHuka: | , m , L , Kk ysemuuurcs (mmbo
YMEHBIIUTCS ) PU (PUKCUPOBAHHBIX 3HAUYCHUSIX OCTABIIUXCS?

Jnig gero, B naHHOM padoTe, rpaduku cTpoAT B Jorapudpmuyeckommacitade?
[IpoxpeMoHCTpHpYITE BO3MOXKHOCTD pUMeHeHus cpeasl MicrosoftExcel (wm npyroii cpensr) s
00pabOTKH IKCIIEPUMEHTAIbHBIX TAHHBIX.

Ne 11 «I/IsyquI/Ie CTaTUCTUYCCKUX 3aKOHOMepHOCTeﬁ>>

1.

2.

w

KakoBo pacnpenenenue apobu mno sueiikam Ha nocke ['ampTona? Kakxoe pacnpenenenue
aHaJornyHo nanHomy B MKT?

KakoBo pacnpeneneHue 31eKTPOHOB MO MOJIYJIO CKOPOCTH B AaHHOUW padoTe? UTO mpoucxoauT
IIPY U3MEHEHUH HANPsDKEHUS Hakasa?

Kakue cratuctuueckue MeToabl IPUMEHSIOTCS B IaHHOU paboTe?

[TponemoHcTpHpyiiTE BOZMOXKHOCTE IpuMeHeHus cpeasl MicrosoftExcel (mnm npyroit cpeast) ans
00pabOTKH IKCIIEPUMEHTAIBHBIX JaHHBIX.

Ne 14 «Onpenenenue nokazatens aguadatsl MmerogoMm Kiemana u Jlezopmay

1.
2.

w

OOBbsicHUTE XOJ] SKCIIEpUMEHTA U PE3yJIbTaThl pacyeTa.

HaszoBute mnporecchl, MPOUCXOJAIIME C Ta30M, B XOJ€ JKCIEpUMEHTa U H300pas3uTe HX
rpaduyecku.

3anumure ypaBHEHUS JUIs BbIBOJA (POPMYIIBI TOKA3aTels aauadaThl.

[TponemoHcTpHpyiiTE BOZMOXKHOCTE IpuMeHeHus cpeasl MicrosoftExcel (wnu npyroit cpeast) ans
00pabOTKH HKCIIEPUMEHTAIBHBIX JTaHHBIX.

Kak B nanHoi1 paboTe MUHUMHM3UPYETCS MOTPEIIHOCTh SKCIEPUMEHTAIBHBIX JaHHBIX?




Kon nnaukaropa

WNHnukaTop AOCTHKEHUS
KOMIIETEHIIUHU

O1eHOYHEIE Cpe€acTBa

Ne 21 ((I/ICCJ'IGI[OBaHI/IC OJIEKTPOCTATUYCCKOI'O IMOJIA C IIOMOIIBIO 30HAa

1.

2.

Uro Takoe HanpsHKEHHOCTH deKTpudeckoro nois? Kak rpaduuecku npeacTaBuTh pacipeaeieHue
HaNpsHKEHHOCTH B Pa3HBIX TOYKAX 3JIEKTPUYECKOIo M0JIs B JaHHOU pabore?

Uro Takoe moOTeHUuan 3JieKkTpocraTudeckoro nosga? Kak rpaduuecku  npeacTtaBUTh
pacripeieieHue MOTeHIMaa B pa3HbIX TOUKAX 3JIEKTPUUYECKOTO MoJIs B JaHHOU padore?

Yemy paBHa paboTa MO NEpEeMENISHHIO 3apsa BAOJIb SKBHIIOTCHIUAILHOW MOBEPXHOCTH U MO
3aMKHYTOMY KOHTYpY, OIpPaHHMYEHHOMY YYaCTKaMU CHJIOBBIX M 3KBUIOTEHLUAIbHBIX JMHUNA?
Beruncaure paboTy 1o nepeMerneHuo 3apsiia 1o 3aaHHON TPaeKTOPHH.

Kak u3MeHuTCs KapTHHA CWIIOBBIX M SKBUIIOTEHIMATIbHBIX JUHUMN MPU YBEIUUYEHUU (YMEHbILICHUH)
HaIpPSLDKEHHOCTH MEXAY 3JIEKTpoJaMu?

Ne 24 «Pacmmpenue npejena u3MepeHus: aMrepMeTpa MOoCTOSHHOTO TOKa

1.

2.

7.

KakoB mnpuHIUI [EHCTBUS SJIEKTPOU3MEPHUTENBHBIX MPUOOPOB MArHUTODIEKTPUUECKOTO U
AJIEKTPOMArHUTHOTO THIIA, IIPUMEHSEMBI B TaHHOU padoTe?

Uro Ha3pIBalOT TOKOM TIOJHOTO OTKJIOHEHUS M HaNpsHKEHUEM TMOJIHOTO  OTKJIOHEHUS
AIEKTPOU3MEPUTEIHHOTO prubopa’?

Kakum 00pa3om BKIIIOYAIOT aMIIEpMETP U BOJIBTMETP B DJIEKTPUUYECKYIO IIEb AJIs U3MEPEHUS TOKa
u HanpspkeHus? IlpogeMoHCTpuUpylTe HaBBIKM BKIIOYEHHS JTHUX MPUOOPOB B IIEKTPHUECKYIO
ETb.

Uro Ttakoe mryHT? Jlng 4wero um kak oH ucnoibiyetcs? IlpogemMoHCTpupyiTe HCHOIb30BaHUE
IITyHTA.

Uro Ttakoe mgoOaBoyHOe compotuBieHue? [lns dYero W Kak  OHO  HCHOJB3YeTcs?
[IponemMoHCTpUPYHTE UCIIONB30BaHNUE TOOABOYHOTO COTIPOTUBIICHHUS.

[IpoaemoHcTpHpyiiTe BO3MOKHOCTH IpuMeHeHus cpenbl MicrosoftExcel (wnu npyroii cpeasl) amns
00pabOTKH IKCIIEPUMEHTATBHBIX JaHHBIX.

Kak B manHOi1 paboTe MUHUMH3UPYETCS MMOTPEIIHOCTh YKCIIEPUMEHTAIBHBIX JTaHHBIX ?

Ne 28 «Ompenenenre MHAYKTUBHOCTH KAaTyIIKM W MarHUTHOM HPOHHUIAEMOCTH (eppOMarHUTHOTO
TeJIay




Kon nnaukaropa

WNHnukaTop AOCTHKEHUS
KOMIIETEHIIUHU

O1eHOYHEIE Cpe€acTBa

1. Kakue nmpuGopsl MPUMEHSUIUCh B JAHHOH paboTe AJIsi ONpeAenus MapamMeTpoB MOCTOSHHOTO U
MePEMEHHOI0 TOKa?

2. Tlomyunte ¢opmyny [Uis pacdeTa MOJHOTO COMPOTHUBICHUS 1€ IEPEMEHHOTO TOKa,
UCIOJIb3yeMOH B JaHHOW paboTe (WM MPECTaBICHHOM IIpernoiaBaTeiem).

3. Kak ompexensinach WHAYKTUBHOCTh KAaTyIIKH B JaHHOW pabote? Kakum emie crmocoOOM MOXKHO
OIIPEeNIeIUTh UHIYKTUBHOCTb?

4. TIpomemMoHCTpHUpYHTE BO3MOKHOCTH puMeHeHus cpenbl MicrosoftExcel (mmm mpyroit cpensl) mmst
00pabOTKU KCIIEPUMEHTAIBHBIX JTAHHBIX.

2 cemecTp

Ne 32 «Onpenenenue paanyca KpUBU3HBI JIMH3BI U MOJOCHI MPOMYCKAHUS CBETO(MUIBTPA C TOMOIIBIO
KkoJiert HeroTona

1. Kak o0BsacHseTCs nosgBiaeHue konerl Herotona?

2. Tlomyuwnte hopmMymsl IS pacdeTa paJnycoB TEMHBIX M CBETJIBIX Kouell HproToHa.

3. Tlomyuurte hopmyny A onpeaeNeHus paanyca KpUBU3HbBI JIHH3HI.

4. Kak B 1aHHOI pab0Te MUHUMHU3UPYETCS MOTPEIIHOCTh SKCIIEPUMEHTAIBHBIX JaHHbBIX?

Ne 34 «Onpenenenue JUIMHBI CBETOBOM BOJIHBI U XapaKTEPUCTUK AU(PPAKIIMOHHON PELIETKI»

1. KakoBbl mapamMeTppl M XapaKTEPUCTHKU JUPPAKIMOHHOM pElIeTKH, MNpUMEHSIEeMON B
JKCIEpUMEHTE?

2. Tlomyunre Qopmyrny st ONpeneneHus JUIMHBI CBETOBOM BOJHBI MpH JU(PaKIAH Ha
TU(PPAaKIUOHHON pelIeTKe.

3. KakoBo npakTrueckoe npuMeHeHne TU(QPaKIIHOHHBIX PEIIETOK?

4. Kak B 1aHHO# pab0Te MUHUMH3HPYETCS MOTPEITHOCTh 3KCIIEPUMEHTANIBHBIX J1aHHBIX?

Ne 35 «Onpenenenne KOHIEHTPALMU PacTBOPOB caxapa U IOCTOSIHHOM BpaIlleHUs»

1. Ha ocHOBe Kakoro sBJIEHUS ONpeAeseTcs KOHLEHTpallus pacTBOpa caxapa B JaHHOM
JKCIIEpUMEHTE?

2. TlosicHUTE YyCTPOWCTBO W MPUHIIMIT ACUCTBUS MPU3Mbl Hukomst




Kon nnaukaropa

WNHnukaTop AOCTHKEHUS
KOMIIETEHIIUHU

O1eHOYHEIE Cpe€acTBa

3. TlosicHUTE yCTPOWCTBO M MPUHIIMII ACHCTBUS IMOJIYTEHEBOTO CaXxapuMeTpa
4. Kak B 1aHHOM pab0Te MUHUMM3HPYETCSI IOTPELIIHOCTh KCIIEPUMEHTAIbHBIX TaHHbBIX?

Ne 36 «CuHsiTHE BOJBTAMIIEPHBIX XapaKTEPUCTUK (HOTORIEMEHTAa U  OINpeAeNieHHE €ro
YyBCTBUTEIILHOCTH»

[Ipoananuzupyiite nonxydeHHoble B 1abopaTopHoii pabote BAX

Kak onpenensiercst noctosiHHas [1nanka B JaHHOM 3KciepUMEHTE?

Kak B manHoi1 paboTe MUHUMH3UPYETCS MOTPEIIHOCTh SKCIEPUMEHTANbHBIX JTAHHBIX?

Kak B nanHO# paboTe paccuMThIBAETCS MOIPELIHOCTD ONpeaeaeHus nocTosiHHOM [lnanka?
[IponemoHcTpHpyiiTe BO3MOKHOCTh MpuMeHeHus cpeabl MicrosoftExcel (wnm apyroii cpeabl) ans
00pabOTKHU IKCIIEPUMEHTATBHBIX JaHHBIX.

agrwnE

Ne 41 «MccnenoBanue Bo30YyXICHUSI aTOMOB razay

1. OOmbsicHUTE NPUHIIMII OTIPEIEIEHUS BO30YKAEHHBIX COCTOSHUM aTOMOB ra3a B 3KCIIepUMeHTe?

2. TlosicHUTEe PUHIHUTT PaOOTHI IIEKTPOHHOH JIAMITHI

3. B xakoMm numana3oHe 3JIEKTPOMAarHUTHBIX BOJH JICKUT M3Iy4eHHE BO30YXKIEHHBIX aTOMOB IapoB
PTYTH U ouemy?

4. Kax B JaHHOM 3KCIIEPUMEHTE OIpeieNsIeTcsl 00IacTh JOKAIU3ALUU AJIEKTPOHA M KaK MOJydeHHbIe
JTaHHBIE COIJIACYIOTCS C TEOPETUYECKUMHU MPEATIOChUIKAMU?

Ne 42 «Onpenenenue riiaBHbIX KBAHTOBBIX YMCell BO30YKIEHHBIX COCTOSIHUI aToMa BOJIOpOIa»

1. TlosicHuTe ycTpOMCTBO M MPUHIUI pabOThI CIIEKTPOCKOIIA, UCIIOIB3YEMOI0 B JaHHOU padoTe

2. Tlomyuute (opmyny Juisi OonpeneNuHus TIaBHBIX KBAHTOBBIX YHCEN BO30Y)KICHHBIX COCTOSHUN

aToMma BOAOPOJA U IPYTUX BOJOPOJONOJ00HBIX aTOMOB

Uro Ha3bIBaeTCs IpalyupOBOYHBIM I'paduKkom?

4. TlpogemoHCTpUpYHTE BO3MOXHOCTh puMeHeHus cpeabsl MicrosoftExcel (vnu apyroit cpenbr) st
00pabOTKH IKCIIEPUMEHTAIBHBIX TaHHBIX

w

Ne 51 «M3yuenune 3akOHOMEpPHOCTEN Oi-pacraiar»
1. Yro Takoe akTHUBHOCTb PaJIMOAKTUBHOIO 3JIEMEHTA, €€ BBIUMCICHHE U €IMHUIIBI H3MEPEHUS.




Kon nnaukaropa

WNHnukaTop AOCTHKEHUS
KOMIIETEHIIUHU

O1eHOYHEIE Cpe€acTBa

okrwn

B uem coctourt 3akown I'eitrepa - Herrona?

Kak o1ieHuTh 3HEpruto o - YaCTULbI?

YcTpoiicTBO 1 pUHIHMI paboThI cueTdnka I eiirepa-Miosiepa.

[IponemoHcTpHpyiiTe BO3MOKHOCTH IpuMeHeHus cpenbl MicrosoftExcel (wnu npyroii cpeabl) ans
00pabOTKN IKCIEPUMEHTAIbHBIX TAHHBIX

Ne 53 «Omnpenenenne MakCUMaJIbHOM SHEPruv [B-4acTUl W UJASHTHU(PHUKALUS pPaJUOAKTUBHBIX

IIPErapaToBy

1. Kakume wu3BecTHBl pasHOBHIHOCTH OeTa-pacnana? Kakas u3 HHX uCcleqyeTcs B JaHHOM
SKCIIepUMEHTE?

2. B kakumx numama3oHax HaxoJSATCsS MEPUOJIBI MOJypachaaa M dHEpruH Oera- pacraga MPUPOIHBIX
PaaMOHYKINI0B?

3. KaxoBbI 0CHOBHBIE 0COOEHHOCTH B3aMMOCHUCTBUS O€Ta-4acTHUI] C BEIIECTBOM?

4. TIpoaeMOHCTpHUpYHTE BO3MOKHOCTh pUMeHeHHs cpeibl MicrosoftExcel (nnm npyroit cpeabr) s

00pabOTKH HKCIIEPUMEHTAIBHBIX TAHHBIX







0) Ilopsinok mnpoBeneHUs] MPOMEKYTOYHOH aTTeCTALMH, NMOKa3aTeJld W KPUTEPHH
OLICHUBAHUS:

[IpomexxyrouHast arTectanmus 1Mo AUCHUIUIUHE «DHU3MKa» BKIIOYACT TEOPETUYCCKHE
BOTIPOCHI, TO3BOJISIFOIINE OLIEHUTh YPOBEHb YCBOCHHS O0YUJAIONTUMUCS 3HAHWUN, U MPAKTUYCCKUE
3aJ[aHUs, BBISBIISIONINE CTEIIEHb CHOPMUPOBAHHOCTH YMEHUI M BIIaICHUH, TPOBOIUTCS B popme
3aueta (1 cemectp) u B hopme dK3ameHa (2 cemecTp).

3ayer oOywaromuecss IOJIy4alOT B pe3yibTaTe BBINIOJHEHUS BCEX BHIOB padoT,
MPEAYCMOTPEHHBIX BO2 CEMECTpE HM3YyYEHHs JAaHHOW AUCUMIUIMHBL. B cilydyae HEBBINOIHEHUS,
3a4eT MPOBOAUTCS B (Gopme cobeceloBaHMs IO BOIPOCAM COTJIACHO TEPEYHIO BOIPOCOB K
3a4ery.

Ilokazamenu u Kkpumepuu oUeHUBAHUA 3auema:

- Ha OILIGHKY «3a4TE€HO» 00ydaroluiics AEMOHCTPUPYET YPOBEHb, HE HM)KE IOPOIrOBOIO,
c(OpMHUPOBAHHOCTH KOMIIETEHIUI: B XO0J/i€ KOHTPOJIbHBIX MEPONPUITUH MOTYT JOIYCKaThCs
OLIMOKH, MOXET NPOSIBIATBCS OTCYTCTBHUE OTACIbHBIX 3HAHWUN, YMEHHMH, HaBBIKOB,
00y4aromuiicss MOTYT UCIIBITHIBAET 3HAUUTEIbHBIC 3aTPYJHEHUS IIPU ONIEPUPOBAHUU 3HAHUSAMU U
YMEHMSIMU IIPU UX NIEPEHOCE HA HOBBIE CUTYaLIUU.

- Ha OLIGHKY «HE€ 3auTe€HO» O0ydJaroluiicsi He MOXET IOoKa3aTh 3HAHHWS Ha IOPOTrOBOM
ypOBEHb C(HOPMHPOBAHHOCTU KOMIIETEHLUH, T.e. OOyYaroIIMiCs HE TIOKa3bIBaeT 3HAHME
OCHOBHOTO MaTepHajga B o0ObeMe, HEOOXOOUMOM sl HpeAcTosmell NpodecCHOHAIBHOM
NeSITEIbHOCTH; HE CIOCOOEH apryMEHTUPOBAaHHO M IOCJENOBATENbHO H3JIaraTb, JOIYCKaeT
rpyOble OIMIMOKHM B OTBETAaX; HE MOXKET [MOKA3aTbUHTEIJIEKTYaJIbHbIE HAaBbIKU PELICHUS MIPOCThIX
3aJa4. HE MOATBEPKAACT OCBOCHUE KOMIIETCHIINH, IPElyCMOTPEHHBIX IPOIPaMMOIA.

DK3aMeH N0 JaHHOW TUCIHILIMHE MPOBOAUTCA B YCTHOH ¢dopMe MO SK3aMEHAIIMOHHBIM
Owreram, KaKIbIA M3 KOTOPBIX BKIIOYACT 2 TEOPETHUECKHUX BOIPOCA M OJHO TMPAKTHUECKOE
3a/iaHue (3a1aqy).

Ilokazamenu u Kpumepuu oyeHUBAHUA IKIAMEHA:

— Ha OLEHKY «OTJHYHO» (5 6ayioB) — 00y4aromuiicss JEMOHCTPUPYET BBHICOKHI YpOBEHb
c(OPMHPOBAHHOCTH KOMIIETEHIMI, BCECTOPOHHEE, CHCTEMAaTHYecKoe M TIIyOOKOe 3HaHHe
y4eOHOTO MaTepuasia, CBOOOJHO BBHIMONHSAET TNPAKTHUYECKUE 3aJaHHsi, CBOOOIHO ONEpUpPYeT
3HAHUSMH, YMEHUSIMH, IPUMEHSET UX B CUTYallUsX MOBBIIIEHHOMN CI0KHOCTH.

— Ha OLEHKY «Xxopomo» (4 6amia) — oOyJaromuiicss 1eMOHCTPUPYET CPEAHHUM YpOBEHb
c(OPMHPOBAHHOCTH KOMIIETEHLIUH: OCHOBHBIE 3HAHMS, YMEHHMsS OCBOECHBI, HO JOMYCKaIOTCS
HE3HAUNTENIbHBIE OIMMOKH, HETOYHOCTH, 3aTPyIHEHHs TpH AaHAJUTUYECKUX OIEepalusx,
nepeHoce 3HaHUK M YMEHUH Ha HOBBIE, HECTaHAAPTHBIE CUTYAIUH.

— Ha OICHKY «YyIOBJIETBOPUTEJbHO» (3 Oamra) — oOOydYarOmIMiics JEMOHCTPUPYET
MIOPOTOBBI YpOBEHb C(HOPMUPOBAHHOCTH KOMIIETEHILIMH: B XOZ€ KOHTPOJIBHBIX MEPOIPHITUI
JIOITYCKAIOTCSl OIIMOKH, TPOSIBIISIETCSI OTCYTCTBHE OTACITBHBIX 3HAHWH, yYMEHHWH, HaBBIKOB,
00y4aroImuiicsl HUCHBITHIBACT 3HAYUTEIbHBIC 3aTPyIHEHHUsS TNPH ONEPUPOBAHUHM 3HAHUAMHU U
YMEHUSIMH TP UX TIEPEHOCE Ha HOBBIE CUTYAIIHH.

— Ha OLEHKY «HeYJAOBJIETBOPUTEJbHO» (2 Oamia) — oO0ydaroluiics IEeMOHCTPHPYET
3HaHus He Oonee 20% TeopeTHUECKOro Mmarepuana, AOMYCKAeT CYIIECTBEHHbIE OMIMOKH, He
MOYKET MOKa3aTh HHTEIUIEKTyaJbHbIE HABBIKU PEIICHUs POCTHIX 33/1a4.

— Ha OIICHKY «HEeYyJOBJIETBOPUTEJAbHO» (1 Oamr) — oOydaromuiics He MOXKET TMOKa3aTh
3HaHUS HAa YPOBHE BOCIPOM3BEJCHHUA U OOBACHEHHMS HWHPOpPMALMM, HE MOXKET II0Ka3aThb
WHTEJUICKTYaJIbHBIC HaBBIKU PEIICHUS MMPOCTHIX 3a/1ad.



