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JIuer aktyaaun3zanuu padodeii nporpaMmsl

PaGouast mporpamMma nepecMoTpeHa, 00Cyk/ieHa U 0100peHa 11 peanuzaruu B 2022 - 2023
y4eOHOM rofy Ha 3acenaHuu kadeapel  DPusuku

[Ipotokonm ot 20 . Ne

3aB. kadenpoit M.b. KpKmec

Pabouas mporpaMmma niepecMoTpeHa, 00CcyxkaeHa u ogoopena st peaym3anuu B 2023 - 2024
y4eOHOM rofy Ha 3acenaHuu kadenapel Dusuku

[Iporokom ot 20 . Ne

3aB. kadeapoit M.b. KpKmec

Pabouas mporpamma nepecMoTpeHa, o0cyxaeHa u ogodpena st peanuszanuu B 2024 - 2025
y4eOHOM Troly Ha 3acenanuu Kageapsl Duzuku

[IpoTtokom oT 20 . N
3aB. kadeapoit M.b. Apkynuc

Paboyas nmporpamma nepecMoTpeHa, o0CykIeHa u ogo0peHa ais peanu3anuu B 2025 - 2026
y4eOHOM roly Ha 3aceqaHuu Kageapsl Duzuku

[Iporokom ot 20 . Ne

3aB. kadeapoit M.b. KpKyan

PaGouast mporpamMmma mepecMoTpeHa, 00CykeHa U 0100peHa i peanu3anuu B 2026 - 2027
y4eOHOM rofy Ha 3acenaHuu kadenapel  DPusuku

[Ipotokonm ot 20 . Ne

3aB. kadenpoit M.b. KpKmec

Pabouas mporpaMmma nepecMoTpeHa, 00CykaeHa U oo0peHa st peanm3aruu B 2027 - 2028
y4eOHOM roy Ha 3acenaHuu kadenapel Dusuku

[Iporokom ot 20 . Ne

3aB. kadeapoit M.b. KpKmec




1 Ilesin ocBOCHMSA AMCHMILINHBI (MOAYJISA)

[Tonyuenue cTyaeHTaMu OCHOBOIIOJATAIONINX MPEACTAaBICHUNH O (yHIaMEHTaIbHOM
CTPOCHMHM MaTepuu H (U3UYECKUX TMPHUHIMIAX, JIeKAIIMX B OCHOBE COBPEMCHHOM
€CTECTBCHHOHAYYHOW KapTUHBI MHpa; (HOPMUPOBAHHE Y CTYIEHTOB COBPEMEHHOIO
€CTECTBEHHO-HAYYHOTO MHMPOBO33PCHUSA; PA3BUTHE HAYYHOTO MBIIUIEHUS W PacCIIMpPEHHE
HAYYHO-TEXHHUYECKOTO KpPyro3opa; OBJIAJICHUC OCHOBHBIMH (DM3WUCCKHUMH KaTETOPHSIMH,
MOHATUSAMHA ¥ (DYHIaMEHTaIbHBIMU (PU3NYECKHUMH 3aKOHAMU; TIOJYyYCHHE NPEICTABICHHHA O
byHIaMEHTATBHBIX KOHIIETIIIUSAX COBPEMEHHOTO €CTECTBO3HAHUS KaK pPe3yJIbTaTa HCTOPUIECKOTO
npolecca; OBIAJICHUE NMPUEMaMM W METOJIAMHU PEIICHUS KOHKPETHBIX 3a7ad U3 Pa3IMYHBbIX
obnacteid (M3HKHM, YMCHHS BBIICTUTh KOHKPETHOE (U3MUYECKOE COJEpIKaHWE B IMPHUKIIAIHBIX
3ajauax Oyaymeld mpo(ecCHOHANBHON AESITEIBPHOCTH; (DOPMUPOBAHHE HABBIKOB MPOBEICHUS
(U3UYECKOTO OKCIEPUMEHTa, TO3BOJISIONIMX WM BIIOCJIEICTBHH OBJIQJECTh KOMILIEKCOM
komrmieTeHi. mnenveMorneHHBIX DI'OC BO 1Mo HamhaBIIeHUIo MONITOTOBKH.

2 MecTo IMCHUILTHHBI (MOYJIs) B CTPYKTYpe 00pa3oBaTe/ibHOM NPOrpaMMbl

HucuuminHa ®dusuka BXoIUT B 0a30ByIH0 4YacTh y4eOHOro IutaHa oOpa3oBaTeNIbHON
IIPOrpaMMBI.

Jins  u3ydeHus  AMCLUMIUIMHBL  HEOOXOAMMbI  3HaHMs  (YMEHHMs,  BIaJEHUs),
c(hOpMHUPOBAHHBIC B PE3YIIbTATE U3yUCHUS JUCIUTUINH/ TPAKTHK:

Jucuunnuaa «®Pusuka» Oazupyercs Ha  eCTECTBEHHOHAYUHBIX  JUCIUILIMHAX:
MaTeMaTHuKa, GU3uKa, XUMUs B 00bEME CpeTHEH ILIKOIIbI.

3HaHus (YMEHMs, BIaJEHUs), NOJyUYEHHbIE NPH U3YYEHUU AAHHOW TUCLMIUIMHBEI OyIyT
HEOOXOIUMBI [T H3YUCHHS TUCIUTLIINH/TIPAKTHK:

MonennpoBaHu€e B MAIIMHOCTPOCHUN

TeopeTnueckas MmexaHuka

MarepuanoseneHnue

ConpoTuBIiieHUE MaTEPUATIOB

Teopust MalIMH 1 MEXaHU3MOB

DNEKTPOTEXHUKA U ANEKTPOHHUKA

MexaHuKa )XUIKOCTH U rasa

[ToaroToBKa K 3aIIUTE U 3aIIMTA BBITYCKHON KBaTU(UKAIIMOHHON pabOThI

3 Komnerenunu o0y4arouierocsi, popMupyemMbie B pe3yabTaTe 0CBOCHUS

AUCHHILIMHBI (MOYJIf) U IVIAHUPYEMbIe pe3yJibTaThl 00yYeHus1

B pesynbrate ocBoeHMs AMCUUIUIMHBI (Monyiisi) «®dusuka» oOydarouuiics IOJKEeH
00Ja1aTh CIeAyOIMMU KOMIIETEHIUSIMHU:

CTpyKTypHBII [Inanupyemble pe3ynbTaThl 00yUeHus
3JIEMEHT
KOMIETEHIINH
OK-1 CHOCOOHOCTBIO K a0CTPAaKTHOMY MBIIUICHHUIO, aHAIU3Y, CHHTE3Y
3HaTh XapakTepuCTUKH (PU3NUECKOT0 U XUMHUYECKOTO Mpoliecca (SBICHUs), Ha

OCHOBC TCOPCTUUYCCKOI'O U SKCIICPUMCHTAJILHOT'O HCCIICIOBaHUM

YMeTn BEIIONTHATE pacyd€Thl UCIIOJIB3YA MATCMATHYCCKOC MOJACIMPOBAHNUC,
AHAIIUTUYCCKYIO TCOMCTPHUIO U MaTeMaTUYEeCKUHM aHaInu3

Bnanets HaBwikamu pemaTh MpuKIaaHbIC 3a7a4U C TIOMOIIBI0O MAaTEMAaTHYECKOTO
ammapara, UCTIOJIb3Ys TEOPHUIO U METOIbI (yHTaMEHTAIBHBIX HAYK




4. CTtpyKTypa, 00bEM H coaepKaHue IUCHHUIIIMHBI (MOXYJIs1)
OO6mast TpyI0eMKOCTh JUCIUIUIMHBI cOCTaBisieT 15 3adueTHbix eauHuIl 540 akaa. 4acoB, B TOM

qucJic:

— KOHTaKTHas padora — 249,15 akaj. yacos:
—ayauTopHas — 238 akaj. 4acos;

— BHeayautopHas — 11,15 akan. gacos;

— camocTosTenbHas pabota — 183,75 akan. 4acos;

— B opMe npakTudeckoit noarorosku — 0 akaj. vac;

— MOAroTOBKa K 3k3ameny — 107,1 akaz. yac

CDopMa aTTeCTaluu - SK3aMCH

AIICKTPOHHBIX
pecypcos.

AynutopHas ) s
o | xoHTakTHAA paboTta E 5 Dopma TeKynero
=
g B aKaJ. yacax SRS Bug KOHTPOJIS
Pasnen/ tema 3 ( ) = . Koxn
S & ©|caMocTOATENBHOW | ycneBaeMOCTH U
JCIMTUTAHBI 5 £ = ., | KOoMIeTeHIH
0 & padoThl IIPOMEKYTOUHOM
© na6. | mpaxr. [ €&
Tlexk. 3aH. EaH . E L‘é aTTecTalMu
1. Oduznueckue OCHOBBI
MEXaHHUKH
IIOJIFOTOBKA K
MPAKTHYECKOMY
3aHATHIO;
BEIITOJTHEHHE
MTPAKTUYECKUX
1.1 Kunemarnka pador (M]13); fpoBepia
H.OCTyHaTCJ'ILHOFO u 4 441 4 10 | camocTosTenbHOe | HHAMBHAYATBHBIX
H3y4YeHUE 3a1ad;
BPAIATENbHOTO IBIKSHUS YIety :
yueOHoil u cemuHap Ne 1;
HAay4YHOU
JIUTEPATyPhl B TOM
qucie
JJIEKTPOHHBIX
pPecypcoB.
1 MOJrOTOBKA K
11a00paTOpHOMY,
CEMHHAPCKOMY U
MPAaKTHYECKOMY
3aHATHIO;
IIpOBEpKa
BEIITOJTHEHHE
WHIVBHUIYaTbHBIX
MIPAKTHYECKUX
1.2 Junamuxka a6ot (MJ13); 3a/1ad4;
MIOCTYNAaTeIbHOTO u 6 4/41 4 10 CaE/IOCTO}ITeJ'IBH’OG 3ammra
BPAIIATENIbHOTO JBIKCHHS 11a00PaTOPHBIX
HU3y4eHHe
. pabot Ne 4;
y4eOHOM 1
o cemuHap Ne 2;
HaYYHOU
JUTEPaTypsl B TOM
qucie




IIOATOTOBKA K

pecypcos.

11a00paTOpPHOMY,
CEMUHAPCKOMY U
MPAKTHYECKOMY
3aHATHIO;
MpoBepKa
BEIITOJTHEHHE
WHIVBHIYaTbHBIX
MIPAKTHYECKUX sazat:
1.3 3akoHbI cOXpaHEHUs B abot (1/13); ’
P 4 | esu | 2om | 10 | PadoT (A3 sammTa
MEXaHHUKe CaMOCTOSITENBEHOE N
nabopaTtopHoi
H3y4YCHUE
. paboTsr Ne 1;
y4eOHO 1
N cemunap Ne 3;
HaYYHOU
JUTEPaTypsl B TOM
qHCIe
JIEKTPOHHBIX
PECYPCOB.
MIOJTOTOBKA K
nabopaTopHOMY,
CEMUHAPCKOMY U
MPAKTHIECKOMY
3aHATHIO;
IIpOBEpKa
BBITIOJTHEHUE
WHIUBHY TbHBIX
MPAKTHIECKUX samat:
1.4 MexaHuyeckue adot (1/13); ’
4 6141 | 2 6 | Ppaoor (MA3); sanTa
KOJIeOaHNUS ¥ BOJTHEI CaMOCTOSITENEHOE
11a00paTOPHBIX
U3ydeHHE
. pabot Ne 5, 7;
y4ueOHOU 1
N cemuHap Ne 4;
Hay4HOH
JIUTEPATyPHl B TOM
qrcIe
JIIEKTPOHHBIX
pecypcoB.
MOJrOTOBKA K
11a00paTOpHOMY,
CEMUHAPCKOMY U
MPAaKTHYECKOMY
IIpOBEpKa
3aHATHIO;
WHIUBHY TbHBIX
BEIITOJTHEHHE
3amad;
MPAKTHYECKUX
1.5 PenstuBucTckas padot (M3); OTHET 0
4 6 2/11 6 BBIMOJIHEHUN
MEXaHUKa CaMOCTOSITEIbHOE .
BUPTYITBHOM
H3y4YeHHUE
. 1a00paTOPHBIX
y4eOHOI u
N pabotsr Ne 1;
Hay4YHOU
cemunap Ne 5;
JIUTEPATyPhl B TOM
qucie
IEKTPOHHBIX
pPecypcoB.
HWroro no pazgery 22 (26/12,41| 14/31 | 42
2. Craructuueckas (uszuka u
TEpPMOJINHAMHKA
MIOJTOTOBKA K
nabopaTopHOMY,
CEMUHAPCKOMY U
MPAKTHIECKOMY
3aHATHIO;
IIPOBEpKa
BBITIOJTHEHUE
WHIUBHY TbHBIX
MPAKTHIECKUX samat:
2.1 CraTtucruyueckas adot (1/13); ’
6 | 4 | 21m | 73 | pador A3 sanTa
¢busnka CaMOCTOSITENEHOE .
nabopaTtopHon
U3ydeHHE
o paboter Ne 11;
y4aeOHOU 1
N cemuHap Ne 6;
Hay4YHOH
JIUTEPATyPHl B TOM
qrcIe
JIIEKTPOHHBIX




2.2 TepMonrHaMUKa

421

/11

MOATOTOBKA K
11a00paTOpPHOMY,
CEMUHAPCKOMY U
MPAKTHYECKOMY

3aHATHIO;
BEIITOJTHEHHE
MIPAKTHYECKUX
pabot (M13);

CaMOCTOSITENBEHOE

H3y4YCHUE
y4eOHO 1
Hay4HOU
JUTEPaTypsl B TOM
qHCIe
JIEKTPOHHBIX
PECYPCOB.

MpoBepKa
WHIVBHIYaTbHBIX
3a/1ay;
3aIuTa
nabopaTtopHoi
paboter Ne 14;
cemunap Ne 7;

HWroro no pazgeny

12

8/31

3/21

13,3

Hroro 3a CEMECTpP

34

34/15,41

17/51

55,3

OK3aMCH

3. DIeKTPUUECTBO
MArgeTm3m

3.1 DraexTpocTatnyeckoe
rnoje B BakyyMé H B
BEILECTBE

421

421

20

MIOJTOTOBKA K
nabopaTopHOMY,
CEMUHAPCKOMY U
MPAKTUYECKOMY

3aHATHIO;
BBIIIOJIHCHUEC
MPAKTHIECKUX
pa6ot (M/13);
CaMOCTOSITENEHOE
HA3y4YeHUE
y4ueOHOU 1
Hay4YHOU
JIUTEPATypHl B TOM
qrcIe
JIIEKTPOHHBIX
pecypcoB.

IIPOBEpKa
WHIUBHY TbHBIX
3amad;
3aIIuTa
nabopaTtopHon
paboter Ne 21;
cemunap Ne §;

32 ITocTostHHBIN
3JIEKTPUYECKUI TOK

6/3,21

6/21

15,3

MOJrOTOBKA K
n1abopaTopHOMY,
CEMUHAPCKOMY U
MIPAKTHYECKOMY

3aHATHIO;
BEIITOJTHEHHE
MPAKTHYECKUX
pador (M3);

CaMOCTOSITENBHOE

H3y4YeHUe
y4eOHOI n
HAy4YHOM

JIUTEPATyPhl B TOM

qucie

IIEKTPOHHBIX

pecypcos.

IpOBEpPKa
WHIVBHIYaTbHBIX
3aja4;
3aIIuTa
nabopaTtopHoi
paboter Ne 24;
cemunap Ne 9;

3.3 MarsuTocTaTH4ecKoe
moje B BakKyymMe H B
BEILECTBE

20

MOATOTOBKA K
CEMUHAPCKOMY U
MPAKTHIECKOMY

3aHSTHIO,
BBINTOJTHEHHE
MPAKTHYSCKUX
pador (MA3);

CaMOCTOSITENbHOE

u3ydeHHe
y4eOHOI u
Hay9HOU

JIUTEPATyPHl B TOM

qrcIe

JIIEKTPOHHBIX

pecypcos.

IIPOBEpPKa
WHIAUBUAYAJIbHBIX
3a1ad;
cemuHap Ne 10;




IIOATOTOBKA K

11a00paTOpPHOMY,
CEMHHAPCKOMY U
MPAKTHYECKOMY
3aHATHIO;
IIpOBEpPKa
BEIITOJTHEHHE
3.4  DnekTpoMarHUTHAS WHIBUIYJTBHBIX
S — MIPAKTHYECKUX sazat:
) abot (U/13); >
DNeKTpOMarHuTHBIC 6 6/411 6 15 P (M]13) 3amuTa
. CaMOCTOSITENBEHOE
kosieObanus. IlepeMeHHbII 11a00paTOPHBIX
. HU3y4eHHe
SIEKTPUUIECKUI TOK . pabot Ne 27, 28;
y4eOHO 1 )
o cemuHap Ne 11;
HaYYHOU
JUTEPaTypsl B TOM
qucie
JIEKTPOHHBIX
PECYPCOB.
Hroro no pazzeny 20 |20/9,21 | 20/414 | 70,3
4. OnTuka
MOJrOTOBKA K
nabopaTopHOMY,
CEeMHUHApPCKOMY U
MIPAKTHYECKOMY
3aHSTHIO, MpoBepKa
BBIITOJTHEHHE WHIVBHIYaTbHBIX
4.1 BonHOBas ONTHKA MPAKTHYSCKUX 3ajad;
UHTEpEPEHITHS adot (M3); 3aIIuTa
(unTepepenums, 8 | suam | spsm | 20 | PaOoT (AA3); "
mdpaKkius, CaMOCTOSITEIbHOE |  J1abOPaTOPHBIX
MOJISIPU3ALIHS) U3yuYCHHE pabot Ne 32, 34,
y4ueOHOU 1 35;
Hay9IHOU cemuHap Ne 12;
JIUTEPATyPhl B TOM
qucie
JNEKTPOHHBIX
pPecypcoB.
MOJrOTOBKA K
nabopaTopHOMYy,
CEMHHAPCKOMY U
MPAaKTHYECKOMY
3aHATHIO,
MIPOBEpKa
BBINTOJTHEHHE
WHIIBHIY JTBHBIX
MIPAKTHYECKUX sazat:
abot (U/13); >
4.2 KBaHTOBasi ONTHKA 6 6/31 6/41 | 20 P (M]13) 3aIuTa
CaMOCTOSITENBEHOE N
nabopaTtopHoi
H3y4eHHe
. paboTsr Ne 36;
y4eOHO 1
o cemuHap Ne 12;
HaY4YHOU
JUTEPaTypsl B TOM
qucie
IIEKTPOHHBIX
PECYPCOB.
HWroro no pazaeny 14 | 1471 | 14/71 | 40
Wroro 3a cemectp 34 |34/16,21]34/111]110,3 9K3aMCH

5. ®usuka aroma




IIOATOTOBKA K

11a00paTOpPHOMY,
CEMUHAPCKOMY U
MPAKTHYECKOMY
3aHATHIO;
MpoBepKa
BEIITOJTHEHHE
WHIVBHIYaTbHBIX
MIPAKTHYECKUX sazat:
I/I . 2
5.1 ®dusuka atoma 3 5 5/41 5121 6 pabor (M]13); 3amuTa
CaMOCTOSITENBEHOE
M3VICHUE J1a00paTOPHBIX
Y N pabot Ne 41, 42;
y4eOHO 1 .
N cemunap Ne 13;
HaYYHOU
JUTEPaTypsl B TOM
qHCIe
JIEKTPOHHBIX
pecypcoB.
HWroro no pazaeny 5 5/41 521 6
6. @m3mka TBEpAOro Teja.
DNIEeMEHTHI KBAHTOBOW (DU3HUKH
MIOJTOTOBKA K
nabopaTopHOMY,
CEMUHAPCKOMY
BBITIOJTHEHUE
poBepKa
DA iBHyaTbHBIX
paGot (U]13); Y
6.1 @wumsmka TBEpIOTrO CAMOCTOSTONBHO 3aj1ad4;
Tena. OnemeHtsI| 3 5 5 5/31 6 3amuTa
. u3ydeHue N
KBaHTOBOH (pU3HKH N nabopaTopHoit
y4eOHOI u
N paboTsl Ne 44;
Hay4YHOH .
cemunap Ne 14;
JIUTEPATyPHl B TOM
qrcIe
JIIEKTPOHHBIX
pecypcoB.
Hroro no pazgeny 5 5 5/3U 6
7. dusuka sapa u
JJIEMEHTAPHBIX YaCTHIL
MOATOTOBKA K
11a00paTOpHOMY,
CEMUHAPCKOMY U
MPAaKTHYECKOMY
3aHATHIO;
poBepKa
BEIITOJTHEHHE
WHIVBHUIYaTbHBIX
MPAKTHYECKUX sama:
7.1 @ 6ot (UA3); ’
wsMKa . Anpa M| 3| g | gp e | 701 | 615 | PR0OT (MA3); sammTa
9JIEMEHTAPHBIX YaCTHIL CaMOCTOSITENBHOE N
P nabopaTtopHoi
N paboter Ne 51, 53
y4eOHOM n )
N cemunap Ne 15;
HaYYHOU
JUTEPaTypsl B TOM
qHCIe
IIEKTPOHHBIX
pecypcoB.
HWroro no pazaeny 7 72,61 | 721 | 6,15
Hroro 3a cemecTp 17 | 17/6,61 | 17/71 [18,15 JK3aMeH
2 1
Hroro o apucuuiuinae 85 85/318’ 68/231 853 7 9K3aMCH




5 O0pa3oBaTe/bHbIC TEXHOJIOTHH

[Mpu peanmzamuu pa3IUYHBIX BUAOB Yy4eOHOW paboTel Haubonee 3PGPEeKTUBHBIE
pe3ynbTaThl OCBOEHUS JUCHUIUIMHBI «®Du3MKa» [alT TpPagUIMOHHBIE 00pa3oBaTeIbHbIE
TEXHOJOTHH, TEXHOJOTUU  MPOOJEeMHOro  OOyYeHHs, WHTEPAKTUBHBIE  TEXHOJOTHH,
MH(GOPMaLIMOHHO-KOMMYHHUKAIIMOHHBIE 00pa30BaTeIbHbIe TEXHOJIOTHH.

1. ®opmbl y4eOHBIX 3aHATHIA C UCTIONB30BAHUEM TPAJAUIIMOHHBIX TEXHOJIOTHIA:

WudopmannonHass  Jnekuus—  MOCJIENIOBAaTENIbHOE  M3JIOKEHHE  MaTepuaia B
TUCITUTUIMHAPHON JIOTHKE, OCYIIECTBISIEMOE IPEUMYIIECTBEHHO BEpOAIBHBIMHU CpPEICTBAMU
(MOHOJIOT TpernoaaBaTesl).

CeMuHap — Oecefia pemnojaBaTelis U CTYACHTOB, O0CYKICHHUE 3apaHee MOATOTOBICHHBIX
COOOIIEHMH TO KaXJOMY BOMNPOCY IUIaHA 3aHATHS C €OUHBIM JUIS BCEX IepeyHeM
PEKOMEHIyeMOii 00513aTeIbHON U TOTOTHUTEIILHOM JTUTEPaTyPHI.

[IpakTueckoe 3aHsTHE, MOCBSIICHHOE OCBOECHUIO KOHKPETHBIX YMEHHIM M HABBIKOB I10
MPEAJIOKEHHOMY QJITOPUTMY .

Jlaboparopnast paboTa — opranuzanus y4eOHoU pabOThI C peaJTbHBIMU MaTEPUATLHBIMU U
WH(POPMAIIMOHHBIMU OOBEKTAMH, JKCIEPUMEHTANbHAs padoTa C aHAJIOTOBBIMH MOJCISIMH
peaTbHBIX O0BEKTOB.

2. ®opmbl y4eOHBIX 3aHATHI C UCTIOIB30BaHUEM TEXHOJIOTHI TPOOIEMHOTO O0YUCHHUS:

[IpoGnemuas Jnekuust — U3JIOKEHUE Marepuaa, Mpelrnoiaralonee MOCTaHOBKY
NPOOJIEMHBIX W JHCKYCCHOHHBIX BOIIPOCOB, OCBEIIEHUE PA3UYHBIX HAYyYHBIX IOJXOJIOB,
aBTOPCKHE KOMMEHTAapUH, CBSI3aHHBIE C PA3IUYHBIMU MOJEISIMU MHTEPHpPETAlMU U3y4aeMOro
MaTepuana.

[IpakTnueckoe 3aHsATHE B (OopMe TpaKTHKyMa — OpraHu3amus yYdeOHOW paboThl,
HalpaBlieHHAsT HAa PEIICHHE KOMIUICKCHOW y4eOHO-IT0O3HABAaTENbHON 3a1aun, TPeOyromei oT
CTyJleHTa MPUMEHEHHUS KaK HAyYHO-TEOPETUYECKUX 3HAHUM, TaK U IPAKTUYECKUX HABBIKOB.

3. ®opMbI yUeOHBIX 3aHATUH C UCIIOIH30BAHUEM CIICIIMATU3NPOBAHHBIX HHTEPAKTHBHBIX
TEXHOJIOTHIA:

Jlexuus «oOpaTHOM CBS3M» — JEKIUSA—TIPOBOKAIMs (M3T0KEHUE MaTepHualia ¢ 3apaHee
3a-IJIAaHUPOBAHHBIMU OIIHOKAMH ), JICKIUsA-0ece 1a, JICKITUS-TUCKYCCHsI.

CeMuHap-IUCKyCCHsI — KOJUIEKTHUBHOE OOCYXAEHHE KaKOoro-iu0o CHOPHOTO BOMpOCa,
npoOJieMbl, BBISIBICHHE MHEHMM B rpymnne (MEXIpynmoBOM Iuajior, IHCKYCCHS Kak
CITOpP-UaJjIor).

4. ®opMbI YIEOHBIX 3aHITHI C UCTIOIB30BAHUEM MH(POPMAITMOHHO-KOMMYHHUKAIIMOHHBIX
TEXHOJIOTHM:

Jlexnus-Bu3yanuzanusi — H3J0KEHUE COJEp)KaHUS COMPOBOXKIACTCS TMPE3CHTAIMEH
(eMoHCTparueil yueOHbIX MaTepHaioB, MPEICTABICHHBIX B PAa3IMYHBIX 3HAKOBBIX CUCTEMaX, B
T.4. WJUTFOCTPATUBHBIX, TpaQHUECKUX, ayTM0- H BUACOMATEPHATIOB).

[IpakTnueckoe 3aHsATHE B (opMe TMpe3eHTAllM — TMPEACTABICHUE PE3yIbTaTOB
MPOEKTHOW MJIM UCCIIEIOBATEIBLCKOM NEATEILHOCTH C WCIOIB30BAHUEM CIICIIHMATIU3UPOBAHHBIX
MPOTPaMMHBIX CPEJI.

6 YueOHO-MeTOAUYeCKOE O0ecTieueHHe CAMOCTOATEIbHOM PadoThI 00y4Yaromuxcst
[IpencraBieHo B mpUiI0KeHUN 1.

7 OueHo4HbIE CPeACTBA IS POBeAeHUS POMEKYTOUYHOM aTTeCTaAlluM
[IpencraBneHbl B IPUIIOKEHUH 2.

8 YueOHO-MeTOoAM4YecKOe U HHGOPMALIMOHHOE 00ecevYeHre TN CIUIINHBI (MOXYJIs1)
a) OcHoBHas IUTEpPaTypa:
1. lemunuenko, B.1. ®usuka [DnexTponHslil pecypc] : yueonuk / B.I.



Hemumuenko, M.B. Jlemumauenko. — 6-¢ uza., nepepad. u gon. — M.: UHOPA-M, 2016. — 581 c. —
Pexum JIO-CTYTIA: http://znanium.com/bookread2.php?book=469821 —
ISBN:978-5-16-010079-1.

2. Kyznemno, C.M. ®usuka: Mexanuka. MexaHudeckue KoJieOaHUS ¥ BOJHBI.
Moneky-nspHas ¢usuka. Tepmonunamuka [DneKTpoHHBIN pecypc] : YuebHoe mocobue / C.U.
Ky3neuos. - 4-e uzna., uctp. u nomn. - M.: By3osckuii yue6nuk: HULl UH®PA-M, 2014. - 248 c. —
Pexxum noctyna: http://znanium.com/bookread2.php?book=412940 — ISBN 978-5-16-101026-6

3. Kysnenos, C.1. ®uznka: OCHOBBI 3JIEKTPOJUHAMUKHU. DJIEKTPOMATHUTHBIE KOJICOAHUSI
U BOJIHBI [ DeKTpOHHBIN pecypc] : YuebHoe nocobue / C.U. Ky3nenos. - 4-¢ u3f., ucop. 1 JI01l. -
M.: Byzosckuit yuebnuxk: HUI[ HUH®OPA-M, 2015. - 231 c. — Pexum pgocryna:
http://znanium.com/bookread2.php?book=424601 — ISBN 978-5-16-101657-2

4. Kyszueuo, C.M. ®usuxa. BonnoBas onrtuka. KBaHTOBas mnpupoaa u3IyyeHUs.
DneMeH-Thl aTOMHOU U sepHOoi (u3uku [DnekTpoHHbI pecype] : Yueb. noc. / C.U. Ky3Henos,
AM. Jlunep - 3-e uzn., nepepad. u gon. - M.: Byzos. yue6.: HUL] UH®PA-M, 2015 - 212 ¢c. —
Pexum noctymna: http://znanium.com/bookread2.php?book=438135 — ISBN 978-5-16-100426-5

0) lonmoJiHUTEIbHASA JINTEPATypa:

1. Uponos, N.E. 3anaun no obmei ¢usuke [Tekct] : yued. mocobue / U.E. Upomos. —
12-e uzn., crep. — CII6.: Jlans, 2007. — 416 c.: un. — (Yuebnuku st By30B. CrenpaibHast
autepatypa). — ISBN 978-5-8114-0319-6.

2. Yeptos, A.I'. 3agaunuk o ¢msuke [Tekcr]| : yued. mocodbue / A.I'. Ueprtos, A.A.
Bopo6reB. — 8-¢ uzn., mepepab. u mon. — M. : ®@usmatiur, 2008. — 640 c.: un. — ISBN
9875-94052-145-2.

3. Pemenne 3amau mo kypcy oomieit ¢pusuku [Tekct]: yue6. mocodue / [H.M Poraues,
I'YO. bananauna, W.I1. 3aBepmmnckuit u ap.]; nox pea. H.M. PoraueBa. — 2-e uza., ucnp. —
CIIG.: Jlans, 2008. — 304 c.: un. — (YueOHuku amns By30B. CrienianbHas TuTepaTypa)

4. CnpaBouHUK 0 pu3uke. Popmybl, TaOIHIbL, cXeMbL. [ TekcT] : mep. ¢ HeM. / oA pe.
X. Hlrekepa, mox pen. K. B. Cmupnosa. - M. : TEXHOC®EPA, 2009. - 1262 c. : un., rpad.,
TaoJI.

5. Poraues H. M. Kypc ¢usuku [Tekct] : yaebnoe nmocodue / H. M. Poraues. - CII0. u np.
: Jlanw, 2008. - 447 c. : wi, rpad., cxembl, Tabn. - (YueOHuku 11 By30B : CrenmanbHas
JTUTEPA-Typa).

B) Meroanyeckue yKazaHus:

1. Mexanuka. Monekymspaas ¢usuka u TepmoauHamuka [TekcT] : mabopaTopHBIN
npaktukyM 1o ¢usuke / E.H. Acranos [u ap.]; nox pen. FO.I1. Koukuna. — Marautoropck:
N3a-Bo Marautoropck. roc. Texs. yH-ta um. [.1. Hocosa, 2011. — 103 c.

2. Dnekrpocratuka. [locrosHubIN TOK [Tekcer] : JlabopaTopHBIN MPAKTUKYM 1O (UHKE /
M.B. Beuepkun [u ap.]. — Marauroropck: M3a-B0 MarHutoropck. roc. TexH. yH-ta um. .M.
Hocosa, 2011. - 60 c.

3. DnektpomarHetusMm. Onrtuka [TekcT] : mabopaTOpHBIN MPAKTHUKYyM MO JUCIUTIIMHE
«®wusnka» 11 CTYICHTOB Beex crenuanbHocTel / M.b. Apkynuc [u ap.]. — Maraurtoropck: FOY
BITIO «MI'TVY», 2009. - 102 c.

4. Camuenko, HO.M. Ilepemennblii TOK [DNEKTpOHHBIH pecypc] : mabopaTopHbIi
npaktukym / FO.U. CaBuenko, O.H. BoctpoknyTtoBa, H.. MumeneBa ; MI'TY. — Marautoropck
:MI'TY, 2018. — 1 anextpon. Ont. Juck (CD-ROM). —ISBN 978-5-9967-1151-2.

5.®u3nka aroma, TBEPAOIO Tela, siApa: MHCTPYKIMS MO BBHIMOJIHEHHUIO JTAOOPATOPHBIX
paboT mo Gu3MKe I CTYICHTOB Beex crnernuanbHoctel / B.K. benos [u ap.]. — Marauroropck:
'OV BIIO «MI'TVY», 2007. —48 c.



r) [Iporpammuoe o0ecnneuenue u UaTepHer-pecypcebi:

IIporpammHoe obecnieueHue

Haumenosanue I1O Ne norosopa CpoK neicTBuUS JTUIEH3UN
MS Windows 7

Professional(mms  [[-1227-18 or 08.10.2018 11.10.2021
KJIACCOB)

MS Windows 7

Professional (s |[A-757-17 01 27.06.2017 27.07.2018
KJIACCOB)

MS Ofﬁce 2007 Ne 135 o1 17.09.2007 06eccpouHo
Professional

7Zip cB000HO pacrnpocTpansemoe [10 OCCCPOUHO

IIpodeccuonanbHbie 0a3bl JaHHBIX U HH(OPMAIMOHHbIE CIIPABOYHbIE CUCTEMbI

Hassanue xypca CchlIKa

Nudopmannonnas cucrema - ExnHoe okHO noctymna K|URL: http://window.edu.ru/
HHGOPMAIIMOHHELIM PECYPCAM

[Touckoas cuctema Akanemust Google (Google Scholar) |URL: https://scholar.google.ru/

OnekTpoHHas 0a3a mepuomuueckux u3ganuii East View

Information Services, OO0 «MIBUC» hitps://dlib.castview.com/

9 MaTepHajJbLHO-TEXHHYECKOE o0ecneuyeHne JUCIUILIHHBI (MOIYJIs1)

MaTepI/IaJ'II)HO-TeXHI/IquKOG obecrcucHHe JUCHUIIIINHBI BKJIIFOYACT:




JlekunoHHas ay AMTOPUS BKIIIOYAET:
MynbTuMeaUIHbBIE CPEICTBA XPAHEHNUS, IEPEAAYH U NIPEACTABIECHUS HH()OPMALIUH.

Jlaboparopus «MexaHHKHU, MOJIEKYJISIPHOUN (PU3UKHU U TEPMOJUHAMHUKIY BKITFOUYAET:

1. bannucTudeckue MasiTHUKH.

2. Mastauk O6epoOexka.

3. ®u3nyecKuil MasTHHUK.

4. Jlocka I'anpTOHA.

5. JlaGopaTopHasi yCTaHOBKA ISl MCCIICIOBAHUS PACIPECIICHUs TEPMOIJICKTPOHOB 10
MOAYJIIO UX CKOPOCTH.

6. JlaGopaTopHasi ycTaHOBKa ]ISl OTPEICIICHUsS ITOKa3areled aaumadaThl Y METOJOM
Knemana u /lezopma.

7. JlabopaTopHas yCTaHOBKa JJISI TPOBEPKH 3aKOHA BO3PACTAHUSI SHTPOIIMH B MPOIIECCE
muddy3un ra30B Ha MOJIENU IEPEMEIIUBAHUS I11APOB.

8.JlabopaTopHasi yCTaHOBKA JIJIsl MPOBEPKHU 3aKOHOB BO3PACTaHUS YHTPOIUHU B MPOIIECCE
TerooOMeHa.

9.YcranoBka mabopaTopHas Il M3Y4YEHHUS 3aBUCUMOCTH CKOPOCTH 3ByKa OT
temneparypsl "M®O-C3-M"

10. VYcranoBka maGopaTopHas i HCCIAEAOBaHUS TEIUIOEMKOCTH TBEPIOrO Tela
"M®-TET-M".

11. YcranoBka jgabopaTopHas JJis ONpPEICIICHHs] YHUBEPCATBHOM ra30BOM MOCTOSSHHON
"M®-OI'TI-M".

12.Crenp 1abopaTOpHBI ra30BbIe IPOLECCHI.

13. MepuTenbHblii MHCTPYMEHT.

Jlaboparopust « INEKTPUUYECTBA ¥ ONITHKWY» BKIIOYALT:

1. JTaGopaTopHasi ycTaHOBKA JIJIsl HCCIEAOBAHUS JIEKTPOCTATUIECKOTO TOJIS C TIOMOIIIBIO
OJIMHAPHOTI'0 30H/1a.

2. YcTaHOBKA AJIsl ITYHTUPOBAHUS MIILTHAMIIEpMETpA.

3. YcranoBka nabopaTopHas AJis ONpeIeTICHUSI MHAYKTUBHOCTH COJICHOU 1A 1 MAaTHUTHOM
MPOHUIIAEMOCTH.

4. YcraHoBka yabopaTopHas JUIsl U3y4YEHUs PE30HAHCA HAIpPSDKEHUH M ONpeaeseHUs
UHAYKTUBHOCTHU

5. JIabopatopHasi ycTaHOBKA JUISl M3YYCHHUsS JUIMHBI CBETOBOM BOJHBI M XapaKTEPHCTUK
TG PaKIIMOHHON PEIIeTKH.

6. JlabopaTopHasi yCTaHOBKa JJisi ONpPEJENCHUs paauyca KPUBU3HBI JIMH3BI U JJIMHBI
CBETOBOM BOJIHBI C TOMOIIIBIO KoJien HpioToHa.

7. JlaboparopHasi yCTaHOBKa Ui ONPENENICHHUsS KOHLEHTPAalMUh PAcTBOPOB caxapa M
MOCTOSTHHOM BpaIICHUSI.

8. MepuTenbHbli HHCTPYMEHT.

JlaGopaTopus «AToMa, TBEpAOro Tela, AApay BKIIOYALT:

1. JJaBopaTopHas ycTaHOBKa [T H3y4YeHHsI BHEITHETO oTor(ddeKTa.

2. YcTaHOBKa i1 M3Yy4YEHHUs CIEKTpa aroMa BOJOPOJA M ONPEACIICHUS MOCTOSHHON
PunGepra.

3. YcranoBka nabopaTopHas JUIsl OIIpeiesIeHUs MOTeHIMasa Bo30y KIeHHs ra3a.

4. YcraHOBKa 1715 ONPEENICHUs IJIUHBI po0Oera 4acTUll B BO3AyXe€.

5. MepuTenbHbI HHCTPYMEHT.

AynuTtopun s TpyNIoOBbIX U MHAMBUAYAJIBHBIX KOHCYJIBTAMM, TEKYLIETO KOHTPOJISI U
IIPOMEXKYTOYHOM aTTECTAllNN BKIFOYAIOT: MHTEPAKTUBHASI JOCKA, IIPOEKTOP;
MynbTUMEANITHBIA IPOEKTOP,IKPaH.



AyauTtopun ISl CaMOCTOSTENbHOW paboThl ¢ BBIXOAOM B VIHTEpHET W C JOCTYNIOM B
AIIEKTPOHHYIO HH()OPMAITIOHHO-00pa30BaTEIbHYIO CPETy YHUBEPCHUTETA.

KOMITBIOTEPHBIE KJIACChl; YUTANbHBIC 3albl OMOMuoTeku [lepcoHanbHble KOMIBIOTEPHI C
naketom MS Office, ¢ BbeixomoMm B HMHTepHeT U ¢ JOCTYIIOM B 3JICKTPOHHYIO
UH(GOPMAIIMOHHO-00PAa30BaTeIbHYI0  Cpelly  yHHBEpCHUTETa  BKJIIOYAIOT:  IEepCOHANbHBIC
KoMITbIOTEpHI ¢ makeToM MS Office.

[Tomemenne [asi XpaHeHUs © TPODOUIAKTHYECKOTO OOCTY)KUBAaHUS Y4eOHOTO
000pyZOBaHUsl BKJIIOYAIOT: CTEJUIAXH, CEU(bl i XpaHeHHus ydeOHOro o0OpyIOBaHUS.
WNHCTpyMEeHTHI 47151 peMOHTa 000y IOBaHUSL.



IIpuioxennel
YueOHO-MeTOANYECKOE 00ecTieueHHe CAMOCTOATeILHOIH padoThl 00yYarommuxcst

[lo pgucummnmae «®u3uka» NOpeayCcMOTpPEeHa  ayJMTOpHAass W BHEAyJUTOPHAs
caMOoCTOsATENbHAs paboTa 00yYaIOIIHXCSl.

AyauTopHasi caMOCTOsITEIbHAsE Pad0Ta CTYICHTOB MPEIIONaracT PelieHne KOHTPOIbHBIX
3ala4 Ha MPAKTUYCCKUX 3aHATUAX.

Ilpumepnvie ayoumopnusie konmpovhote pavomot (AKP):
Kountpoabnas padora Ne 1 «®u3uveckne 0CHOBbI MEXaHUKID)

3aganmne 1. Pammyc-BeKTOp YacTHIBI ONPEACIACTCS BBIPAKCHUEM 7 =34 +4¢ ] +7k , TIE

i,j,k - enuaMuHbIC BekTOpa ocei X, Y, Z. Beruucaute: 1) myTh S, npoiaeHHBIA YyacTUIeH 3a

nepssle 10c, 2) Moaynb nepemelieHuss Ar 3a TOXe BpeMs, 3) yCKOpeHHe dacTulbl. OTBET:
S=500m, Ar=500m, a=10 m/c?.

3aganue 2. Koseco Bpamiaercs BOKpYT HEITOABHKHOM OCH TaK, YTO yToJI HOBOPOTA 3aBUCUT
OT BPEMCHH T10 3aKOHY ¢=10+20-7-2-¢*. HaiiTu: 1) cpesiHee 3Ha4CHHIE YIIIOBON CKOPOCTH () 3a

IPOMEXYTOK BpeMeHH OT t=0 10 OCTaHOBKH; 2) YIJII0BOE YCKOPEHNE B MOMEHT OCTaHOBKH KOJIECa;
3) nmonHOe yCKOpeHHe TOUKH, HaxoAasmeics Ha pacctossHuM 0,1M OT ocH BpallieHus JUIsl MOMEHTa
Bpemenu t=4 c¢. Otset: 10 pan/c; -4 pan/c’; 1,65 m/c?.

3aganme 3. [lo ropu30HTAIBHOM MOBEPXHOCTU IBIXKETCS TEIO MAacCOd m=2 KI IOA
neiicteueM cunbl F=8 H, manpasnennoii mox yriom a=60° k ropusonty. Haiith paccrosHue,
KOTOpPOE IMPOILIO TEJI0, €CIIU €ro CKOPOCTh YBEIMUYMIACh ¢ 3 10 5 M/c, a KOAPGUIMEHT TpeHUs
MEXJly TeJIOM U oBepxHocThIO paBeH pu=0,1.01Bet: 5,9 ™.

3aganue 4. [1lap Maccoil mi=5 Kr ABMKETCS CO CKOPOCThI0 Vi= 1 M/C U cTamKuBaeTcs ¢
MOKOSIIIUMCS IIapoM Maccoi mp=2 Kr. OnpeneanTe CKOPOCTH IapoB MocIIe yaapa. Y 1ap CUUTaTh
yHOpYTUM, OPSIMbIM U HeHTpaibHbIM. OTBeT: 0,43 M/c, 1,43 m/c.

3ananme 5. YpasHeHune KoneOaHni TOUKU UIMEET BUIL: x = A-cosalt+7) > TAE A=0,02 M, 0=T7

¢!, 1=0,2 c. Onpenenuts nepuos, HauaabHyIo (Gasy KojaeGaHUil TOUKH U €€ yCKOPEHHE B MOMEHT
Bpemenu 1 c. Oteer: T=2 c; 00=0,27 pan; a =0,16 m/c?.

KonTpoabnas padora Ne 2 «Cratuctuueckasi pu3nka 1 TepMOAMHAMHKA)

3aganue 1. Haiinure nns razooOpa3HOro asora TemImepaTypy, IpH KOTOPOH CKOPOCTSM
monekyn vi = 300 mM/c u v2 = 600 M/c COOTBETCTBYIOT OJIMHAKOBBIE 3HA4€HUS (YHKIMU

pacipenenenus Maxcsemna f{V). Otser: 7_ 05 =V7) 300

4kIn(V, / V)

3amanme 2. UjeansHBI JBYXaTOMHBIA raz o0bemoM S5 51 u papiaenuem 10° Ila
M30XOPUUYECKHU HArpeid, B Pe3yNbTaTe Yero CpefHssi KUHETHYeCKas JHEPrHsi e€ro MOJEKYIl
yBenuumiach ot 0,0796 3B no 0,0923 5B. Ha ckonbko mpu 3TOM U3MEHHUTHCS JaBieHue raza? B
JaNbHEUIIEM ra3 H30TePMHUYECKH PACIIUPUIIN 10 HAaYalbHOTO AaBieHus. Onpeaenure oo0beM raza
B KoHIIe nporiecca. OtBeT: yBenuuurtcs Ha 0,16 MIla; 5,8 7.

3apanme 3. Onpenenute KO3(QGUIMEHT TEMIOMPOBOIHOCTH A a30Ta, eciiu Ko3dduiueHt
JUHAMHUYECKON BSI3KOCTH 1) JUIsl HETO MpH TeX ke ycioBusx paBeH 10 mxklla-c. OtBer: A=7,42
mMB1/™M-K.

3aganue 4. 12 r a30Ta HAXOIATCS B 3aKPBITOM cocyze oobemom 2 11 ipu Temmepatype 10°C.
ITocrne HarpeBaHus AaBlIeHUE B cocye cTano pasHo 10*Mm.pT.cT. Kakoe konuyecTBo Temna 6b110
coobuieHo rasy npu Harpesanuu? Otset: 4,1-10% k.

3apanue 5. Cmemanu Bogy Maccod mi=5kr npu temrepatype Ti1=280 K ¢ Bogoit maccoi
m2=8kr mpu temmeparype T2 =350 K. Haiitu: 1) Temnepatypy 0 cmecu; 2) m3meHeHHe AS
SHTpOINHH, Tpoucxosiiee npu cmemuBanuu. Oteet: 323 K; 0,3 xJIx/K.

KounrtposbHas padora Ne 3 «jieKTprU4ecTBO U MATHETU3M))



3apanme 1. Dnektpuueckoe noje co3naHo aByMs 3apsanamu qi=10 uHKn u  q2=-20 sKu,
HaxoIsmmMucst Ha pacctosHur d=20 cM apyr ot apyra. OnpenenuTs HanpsHKeHHOCTh TOJS B
TOUKE A, yJIaJeHHOW OT MepBoro 3apsaa Ha paccrossHue r1i=30 cM u oT BTOoporo Ha r2=50 cMm.
Paccuurats pabotry, KOTOPYIO HEOOXOAMMO COBEPIIUThH, YTOOBI MEPEHECTH TOUCUHBIM 3apsij
qo=5- 10™* K1 U3 TOUKH HAXOISIIHIACS nocepenHe MeXay 3apsiiaMu B Touky A.  Otset: 280B/Mm,
0,42 Tx.

3ananme 2. MmeeTcs npeaHa3HayYeHHBIH A1 U3MEPEHUs pa3HOCTU noTeHuuanos 10 30 B
BOJIbTMETp compotuBieHueM 2 kOwm, kotoporo pasngeneHa Ha 150 nenenuit. Kakoe
COIIPOTHBIIEHUE HA/NO B3ATh M KaK €ro BKIIIOYUTh, YTOOBI 3TUM BOJIETMETPOM MOXHO OBIJIO
U3MEPUTh Pa3HOCTh NOTEHIMANIOB 10 75 B? Kak n3menurcs npu 3Tom 1ieHa JeJIeHns BOJbTMeTpa?
Otset: 3 kOwm, 0,5 B/nexn.

3aganme 3. Ilo mpoBosIOYHON paMKe MUMeromEeH (GopMy MPaBUIBHOTO IIECTUYTOJIBHHKA,
uner Tok cuwiod I=2 A. Ilpm 3ToM B LEHTpe paMKH o00pa3yeTcs MarHuTHOE Iojie ¢
HanpsHKeHHOCTHIO 33 A/M. Haiitn 1uimHy pOBOJIOKH, U3 KOTOPO# cienana pamka. Oteet: /=0,2 M.

3ananme 4. [IpoBojsinas pamka noMelieHa B OJHOPOJHOE MarHUTHOE 10Jie ¢ UHAyKuuei B
= 0,1 Tn. II1OCKOCTh PaMKH COCTAaBIS€T C HAMPABIEHMEM MAaTHUTHOro mojis yrom ¢ = 30°.
[Inomans pamkun S = 20 cm?, comporuBnenne R = 0,1 Om. MarHutHOE TOJIE PaBHOMEPHO
yMeHbIaeTcst 10 Hys 3a Bpemsa At=0,1 c. Onpenenure: a) cpeHee 3HaYEHUE 3.]1.C. UHIYKIIHH,
BO3HHKaIOIEH B paMKe; 0) CHly HHAYKLIMOHHOTO TOKA; B) 3aps, KOTOPbII IPOTEUET [0 paMKe 3a
BpeMsi yMeHbIneHus nons. Otser: 1 MB; 10 MA; 107 Ko

3apanme S. ConeHounp ¢ UHAYKTUBHOCTBbIO L=7 MI'H u akTUBHBIM comnpotuBieHrnemM R=44
OM MNoAKNIOUMIM K HUCTOYHMKY ©ocTositHHoro HampsbkeHuss Uo, a 3aTeM K TIeHepaTtopy
CHUHYCOUAIBHOTO HAaIpsbKeHUs ¢ JeiicTBytomuM 3HaueHueM HampspkeHust Up=Uo. Ilpu kaxoi
4acTOTE I'eHepaTopa MOIIHOCTb, MOTpedsisgeMas COJIEHOMAOM, OyJIeT B 5 pa3 MeHbIe, YeM B
nepsBoM ciydae? Otser: v=2 kl'11.

Kountpoabnas padora Ne 4 «OnTuka

3aganue 1. B onbite FOHra Ha mytu ogHOro U3 MHTEpQEPUPYIOLIMX JIydel nomerianach
TOHKAas CTEKJIIHHAs IUIACTUHKA, BCIEACTBHE YEro IEHTPajbHAs CBETJAs I0JIOCA CMEIallach B
MOJIO’KEHHE MEPBOHAYAIBHO 3aHATOE IMATON CBETJION MOJOCOM(HE cuuTasl HEeHTpanbHOM). Jlyu
najaeT Ha IUIACTUHKY neprneHauKyssipHo. [Tokasarens npenomienus miaacTuHku n=1,5. J{nuna
BOJHBI cBeTa A=6-10" M. KakoBa Tomuuna miacTunku? OTBET: 6 MKM.

3aganme 2. Benblif cBeT majaeT HOPMAJbHO HA MOBEPXHOCTh CTEKISIHHOM IUIACTHHKH
tommuuon d=0,4 MM, Haxomsuieiicss B Bo3ayxe. [lokazarens mpemomiieHHs CTeKiIa Ner=1,5.
Omnpenenure: a) FeOMETPUUECKYIO M ONTHYECKYIO PA3HOCTh X0Jla MHTEPHEpUPYIOIIUX JIydell B
IPOXOJIAIEM CBETE, 0) IUTMHBI BOJIH, HHTEHCUBHOCTH KOTOPBIX OCIIA0JISETCS TOCIIE IPOXOKICHHUS
wiacTUHKU. CUnTaTh, YTO BUAMMAS YacTh CIIEKTpPa JISKUT B HHTepBase JuIuH BosH oT 0,4 no 0,7
MKM. OtBeT: 0,8 MrM; 1,2 Mxm; 0,48 MKM.

3apanme 3. Ha nudpakunoHHYIO pelieTKy HOpPMajbHO MajaeT Mydok cBera. KpacHas
JIUHUSA C JUTMHON BOJHBI A=630 HM BHHA B CHEKTPE TPEThero nopsjka nox yriom ¢=71°. Kakas
CHEKTpaJbHas JIMHUS BUJHA MOJ ATUM K€ YIJIOM B CHEKTpe ueTBepToro nopsaka? Yemy paBHa
noctosiHHas pemeTku? CKOJIbKO BCEro KpaCHbIX MAKCUMYMOB J1aeT 3ta penierka? Oteet: 473 HM;
2 MKM, 7.

3ananue 4. [IBa momspu3aTopa pacroIOKEHBI TaK, YTO yTOJ MEXIY UX IUIOCKOCTSIMHU
nponyckanuss paseH  25°. Onpenennth, BO CKONBKO pa3 yMEHBLIUTCS HMHTEHCHBHOCTD
€CTECTBEHHOT'O CBETAa MPH MPOXOXKIAEHUU: 1) uepe3 oauH (MEpBbIi) moasipu3arop, 2) yepe3 oda
nossipuzaropa. Koadpdunument nornomenus csera B nonspuzatope paseH 0,08. Otset: 2,17;
2,88.

3ananme 5. Kakas nomns sHeprum ¢poToHa U3pacxoi0BaHa Ha paboTy BBIPHIBAHMUS JIEKTPOHA,
ecnu KpacHas rpanuna ¢oroadpdexra 307 HM M MakCUMalbHAs KWHETHYECKas SHEPrHs
dbotoanexkrponor 1 3B? Otger: 0,8.

KonTpossnas padora Ne S5 «KBanroBasi puznka»



3ananme 1. YUepnoe teno umeet temneparypy 3 kK. [Ipu oxnaxkaeHuu Tena AjIiMHA BOJHBI,
MPUXOJAIIASCS HA MAKCHUMYyM HU3Ty4yaTellbHOM CIOCOOHOCTH, U3MEHHIAch Ha 8 MKM. J[o Kakoi
TeMIeparypsl oxsaguiock Teno? Oteer: 323K.

3aganue 2. DnekTpoH o6nagaer kuHetnueckoil osHeprueir 30 sB. Omnpenenuth
JeOpONIIEBCKYIO JUTMHY BOJIHBI 2JIEKTPOHA. BO CKONMBKO pa3 U3MEHHUTCA 3Ta JJIMHA BOJHBI, €CIIH
KMHETUYecKas sHeprus yMenpiutes Ha 20%? Otser: 2,2-1071%m; 1,12,

3aganue 3. [Ipu ABMKEHUN YaCTHIIBI BAOIL OCH X CKOPOCTh €€ MOKET OBITh ONpeesieHa ¢
TOYHOCTBIO (ommOkoi) mo 1 cm/c. HailTu HeompeneneHHOCTh KOOPAWHATHI, €CIH YaCTHIICH
apysieTcs: 1) a1eKkTpoH, 2) apodunka maccoii 0,1r. Otser: 0,01m; 10728m.

3aganue 4. Yactuma HaxoAguTcs B OECKOHEUHO TIyOOKOW OJHOMEPHOW MOTEHUIUATbHON
uMess MUHUMAaJIbHYI0 SHepruio. KakoBa BepOATHOCTh OOHAPY>KEHHS YaCTHUIIBI B CPEHEN TpETH
ssmbl? OtBet: 0,609.

3apnanme 5. OmnpenenuTh MJIWHY BOJHBI, COOTBETCTBYIOIIYIO TPETbEM JUHUU CEPUH
Bbanemepa: 1) B cnektpe uznyduenun Boaopoaa, 2) B cnekrpe uznydenus nona renus. OTBeT:
434um, 109HM.

KonTposbnasi pabora Ne 6 «®Pu3uka siApa M 3JIeMEHTAPHBIX YaCTHID)

3aganue 1. IlepsoHauanbHas Macca M30TONA UPUAMSA . [r paBHa m = 5 T, TepHOJ

nosypacnazga 75 cyrok. Onpeaenure, CKOJIbKO sep pachajercs 3a 1 cekyHay B 3TOM Ipenapare.
CKoJpKO aTOMOB 3TOro mpemnapara octaHeTcs depe3 30 CyTOK M BO CKOJIBKO pa3 U3MEHUTCS
aKTUBHOCTB IIpenapaTa 3a 31o Bpema? Otset: 1,67-10'%; 1,2-10%; 1,32.

3ananmue 2. Anpo 6epumums-7 f-paaroakTUBHO 1o cxeme K-3axBarta. 3amucath peakiuio.
Kakwue yacturp! nmpu 3ToM 00pa3oBainch?

3ananue 3. HeiitpuHHOE M3 TydeHUE 3BE3/bI MOYKET BO3HUKHYTH 3a CUET OOBETMHEHUS IBYX
MIPOTOHOB ¢ 00pazoBaHUEM JAeiToHa. 3anummure peakiuio. Kakue gactuiiel eme oOpa3yroTcs B
3TOM peakuu?

3ananme 4. Haiitu sHepruio cBsA3M spa, KOTOPOE UMEET OAMHAKOBOE YHCIIO TPOTOHOB U
HEHUTPOHOB U PaJNyC, B MOJTOPA pa3a MEHBINHN panuyca siapa > 47. OTBeT: *Be, 56, 5 MaB.

3aganue 5. V3 mepBoHa4anbHO CBOOOIHBIX MPOTOHOB U HEHUTPOHOB 0OpazyeTcs sIpo
yriepona-12. Kakast 3Heprust mpu TOM BBIJEISIETCS, KaKk OHa Ha3biBaeTcsi? Eciu cuHTe3mpoBaTh
TakuM oOpazoM | T yriepoja, TO CKOJIBKO BCErO BBLAECTUTCS MpU 3ToM »Hepruu? Kakomy
Kom4uecTBy HepTH 3Ta SHeprus skBuBasieHTHA? OTBeT: 92,4 M»1B; 740 I'Ik; 16 T.

BreayauropHast camocTosiTenbHas padoTa 00ydJaromuxcsi BKIFOYaeT B ce0si: mpopaboTKy
JICKIIMOHHOTO MaTepuaia, M3y4YeHHE JIMTepaTypbl MO COOTBETCTBYIOIIEMY pa3Jieiy; peIIeHUE
WHIWBUAYAJIbHBIX JOMAlIHUX 3aJda4d, IMNOATOTOBKY K BLIIIOJHCHUIO J'Ia60paT0pHBIX pa60T,
MOJITOTOBKY K OTYETY IO JJabopaTOpHBIM paboTaM, MMOATOTOBKY K CEMHUHAPaM.

Ilpumepnvie unousudyanvuvie oomauinue 3aoanusn (H/13)

3apaua Ne 1 «KnHemaTnka nocTynareJibHOro0 ¥ BpalaTeJIbHOI0 IBUKEHUSD)

Touka ABIKETCS 1O OKPYKHOCTH pammycoM 4 M mo 3akony S=A+Bt rne S —
npoiineHHblii myTh, A=8 M, B=2 m/c’ t- Bpemsa. Omnpenenuth, B Kakoii MOMEHT BpEMEHH
HOpMalbHOE yCKOpeHHe paBHO 2 M/c’. HaifTh ckopocTh, TaHTEHIMANBHOE M MOTHOE YCKOPEHHE
TOYKHU B 3TOT MOMEHT BPEMEHH

3apaua Ne 2 «/[MuHaAMKMKA MOCTYNATEJIbHOTO ABHKEHU
Ha 0601 maxoBuka auamerpom 60cM HaMOTaH IIHYP, K KOHILy KOTOPOTO MPHUBS3aH IPy3 C

Maccoit 2 kr. OnpeaennT MOMEHT HHEPLIUH MaxOBHKa, €CIIM OH BPaIlasich PABHOYCKOPEHHO MO
NeificTBUEM Ipy3a, 3a BpeMs t=3¢ npuodpen yIiIoByo CKOPOCTh 9 pan/c.



3apaua Ne 3 «/[MHaMKMKa BpalaTeIbHOI0 ABUKEHHUD)

Ha Ban B BUJe LIMIMH/pA C TOPU30HTAIBHON OCBIO BpallleHHUs: HAMOTaHa HeBecoMast HUTh, K
KOHILy €€ NIpHUKpeIuieH rpy3. Kakyro yrioByro cKopocTh OyJeT MIMETh Ball CITyCTs 2C MOCIIE Hadaa
JIBUKEHUS Tpy3a, €cii Macca Bajia 4 kr, ero paguyc 20 cMm, macca rpy3a 0,2 kr, AeiiCTBUEM CHUII
TPEHMsI Ha ABMXKYLIMECS TeIa MOXKHO IpeHeOpeub

3agaua Ne 4 «3aKOHBI COXpaHEHUsS] B MeXaHUKe)

JIBa manbix mo pasmepy rpy3a maccamMu mi=10 xr u my=15 Kr moABEHICHbI Ha HUTAX
OJIMHAKOBOH NIuHBI L=2 M B 0JJHOI TOUKE U COMPHUKACAIOTCS MEKIY co00il. MeHbIIHii rpy3 ObLI
oTknoHeH Ha yron o=60° u ormymen. OnpeenuTe BLICOTY, Ha KOTOPYIO HOJHUMYTCS 00a rpysa
nocie abCoNIOTHO HEYIIPYToro yaapa

3amaua Ne 5 «MexanudecKne KoJe0aHU»

[Tepuon 3aryxarommx Kojebanuit paseH T = 4c¢, JorapupMUUECKUil JEKPEMEHT 3aTyXaHHUsI
1,6; mavanmpHas ¢asza paBHa 0. Cmemenue Touku B MoMeHT T/4 paBuo 4,5 cMm. Hamucath
ypaBHEHHE KOJICOaHUH ¥ MOCTPOUTH rpaduK B mpeesiaXx TpEX MepHoI0B

3amaua Ne 6 «PeaaTuBHCTCKAsA MEXaHHKA»

B naGopaTtopHoil cucteme oTcueTa OfHA M3 JABYX OAMHAKOBBIX YAacTHUI[ C Maccoil mo
HOKOUTCS, Ipyras JIBUXKETCS CO CKOpOCThiO0 v=0,8¢ 10 HaNpaBIECHUIO K MOKOSIIEHCS 4aCTUIE.
Omnpeznenute peasITUBUCTCKYIO Maccy JIBUXKYIIEHCS YaCTULBI B JAOOPATOPHON CUCTEME OTCUETA U
€€ KHHETHUYECKYIO SHEPTHUIO

3agaua Ne 7 «MKT. Cratuctuueckasi puznka»

B cocyne o6bemom 20 11 HAXOTUTCS CMECh BOJIOPOJIA M TeIvs 1o aBicHueM 2 atM. Oomas
Macca cMecH 5 T. M3BecTHO, UTO CpeiHsisl KHHETHUECKasi SHEPrusl MOCTYNaTeIbHOTO JBIKEHUS
MoJIeKyJ1 cMecH Ta30B paBHa 0,038 »B. Bo ckoibpko pa3 OTIMYAOTCS MacChl BOJOPOa U TEIHs B
cMmecu?

3amaua Ne 8 «aeadbHBIH ra3»

3 Mons a3oTa IIOTHOCTBIO P=1,25kr/M°> M30XOpPHO Harpeid TaK, 4TO €ro JIaBICHUE
usMeHmwiack ¢ 1,1-10° Ila mo 1,6-10°Tla, a 3aTeM H300apHO CXauuM 10 NEPBOHAYATLHOM
temnepatypbl. Onpenennre TeMnepaTypsl B KaXkI0M U3 TPEX OMMCAHHBIX COCTOSHUIN U KOHEYHBIH
o0beM raza. M3o0pasure rpaduku 3TUX IporeccoB B koopanHatax P-T

3agaua Ne 9 «IlepBoe Haya 10 TEPMOAUHAMHUKH

B pesynbpTate M30TEpMUYECKOrO pacIIUMpEHHs a3oTa maccod m=0.2Kkrmpu TemmepaType
T=280 K o6bem ero yBenuumnBaercs B 2 pa3za. Onpenenuts: 1) paboTy A, COBEPIICHHYIO ra30M
npu pacummpenuu; 2) usmeHeHue AU BHyTpeHHEH »Hepruu; 3) KOJIMYECTBO TEIUIOTHI Q,
MOJTy4YE€HHOE ra3oM

3agaya Ne 10 «Bropoe Ha4ya/10 TepPMOAMHAMUKHN»

Kycok npma maccoit m =200r, B3areiii nmpu temmeparype ti = -10C°, Obul Harper 1o

temnepatypbl t2 =0C° u pacmiaBiieH, mocjie yero oOpaszoBaBIIascs Boja Oblia Harpera 0
temriepatypsl t3= 10C°. Onpeaennuts n3meHeHne AS SHTPOINNUU B XO/I€ YKa3aHHBIX ITPOIIECCOB.

3agauya Ne 11 «DaekrTpocraTuka



DnekTpuyeckoe moje cozaano AByms 3apsaamu qi=10 uKn u qx=-20 uKn, naxonsmumucs
Ha pacctosiuuu d=20 cM 1pyr oT Apyra. OnpeneauTb HanpsHXKEHHOCTD MOJISI B TOUKE A, yAaaeHHON
OT TEepBOro 3apsnaa Ha paccrosiHue 11=30 cM u oT BTOporo Ha =50 cm. Paccuurtate paboty,
KOTOPYIO HEOOXOAMMO COBEPIIHTE, YTOOB! MEPEHeCTH ToueuHsli 3apsan qo=>5-10* Ki u3 Touku
HaXOIAIIUNACS MMOCEPEANHE MEXTY 3apsIaMU B TOUKY A.

3agaua Ne 12 «IlocTOAHHBIH 3JIEKTPUYECKHI TOK»
Ha puc. 3.1. €1=1,0 B, £=2,0 B, €=3,0 B, ri=1,0 Om, r2=0,5 Om, r3=1/3 Om, R1=1,0 Owm,

R3=1/3 Om. Omnpegnenute: 1) cuiabpl TOka BO BCEX y4YacTKax IEMU; 2) TEIJIOBYIO MOIIHOCTD,
KOTOpast BBIIETSIETCA Ha CONPOTUBIICHUN R3.

1,0

3,13
HI g2 2

fz

nur 51

3agaua Ne 13 «QuiekTpoMarHeTu3m»

[To nByM O€CKOHEYHO JUIMHHBIM HPSIMBIM MapajijeIbHbIM IPOBOJAAM, HaXOJALIMMCS Ha
paccrostauu R=10,0 cm apyr ot apyra B Bakyyme, TekyT Toku [1=20,0 A u [2=30,0 A oguHakoBOrO
HanpasieHus. OnpenennuTe MarHUTHYIO MHIYKIUIO Nojisi B, co3maBaemMoro Tokamu B TOUYKax,
JeKallUX Ha MPSMOH, COeNUHSIOMUX 00a mpoBoza, ecinu: 1) Touka C JEXUT Ha PacCTOSHUU
r1=2,0 cM JieBee JIeBOro MpoBojia; 2) Touka /| nexxur Ha paccrosHun 12=3,0 cM IpaBee MpaBoro
npoBoja; 3) Touka G IeXUT Ha paccTosHuM 13=4,0 cM MpaBee JIEBOro NpoBoOJa.

3agauya Ne 14 «DaekTpoMardeTu3m»

OneKTpoH, yckopeHHblH HanpsbkeHruem U=200 B, BietaeT B 0IHOPOAHOE MarHUTHOE T10JIE C
unaykiueit B=0,7-10* Tn nepnenauMKyIspHO CHIOBBIM ITMHUAM. Haiitu paamyc oKpyKHOCTH,
110 KOTOPOM ABMKETCA JIEKTPOH B MarHUTHOM I10JI€ U niepuoy ero Bpamenus. Otset: R=0,68 m;
T=5,1-10"c.

3agaua Ne 15 «QuekTpoMarHuTHast HHIYKIUS»

[TpoBopasmuii IIOCKUI KOHTYp, UMEIONMA (GopMy OKpyxkHOCTH pammyca r = 0,05 m
IIOMEIIEH B OJHOPOJHOE MAarHWTHOE IoJieé TaK, YTO JMHUM MAarHUTHOW MHIYKIMU T0JIs
HaNpaBJieHbl MEPHNEHAMKYJSPHO IMIOCKOCTH KOHTypa. CompoTuBieHue koHtypa R = 5 Owm.
MarnuTHas MHIYKIUsS MeHsercs no 3akony B = kt, rne k = 0,2 Tu/c. Onpenenute: a) 3.1.C.
WHTyKITUH, BO3HUKAIOIIYIO B 3TOM KOHType; 0) CHily MHIYKIIMOHHOTO TOKA; B) 3apsij, KOTOPBINA
IPOTEYET MO0 KOHTYPY 3a MEPBbIE 5 CEKYH]] U3MEHEHUS MOJIS.

3apaua Ne 16 «AntepdepeHuns cBeTa 0T TOUEYHBIX HCTOYHUKOB)

B ombite FOHra Ha myTtH omHOro M3 MHTEPGEPUPYIOMMX JTydel MOMelaiach TOHKas
CTEKJISTHHAS TUIACTUHKA, BCIEICTBUE YETO IEHTpalIbHAs CBETIIasl MOJI0Ca CMEIANach B MOJI0KEHHE
MEepPBOHAYAIILHO 3aHATOE TSATOW CBETJION MOJOCOW(HE cuuTas HEeHTpainbHOM). Jlyu magaeTr Ha
IUTACTUHKY TMepneHAuKyspHo. [lokaszarens mpermomiieHus MmiIacTUHKU n=1,5. JlnuHa BOJHBI
A=6-10"" m. KakoBa TOJIMHA MIACTUHKH?



3anaua Ne 17 «AntepdepeHuns cBeTa B TOHKHX MJIEHKAX)

[TnockomapasuienpHas CTEKISHHAS IUIACTHHKA TOMIMHONH d=1,2 MKM M C moKazarejem
IpeIoMIIEHUS Ner=1,5 MoMeleHa MeXay ABYMs CpeJaMt ¢ MoKa3aTeIsIMH MPEJIOMIICHHS N1 U N.
Cser ¢ ymHOM BOIHBI A=0,6 MKM MajgaeT HOpMajbHO Ha IIACTUHKY. ONpeaenuTe ONTHYECKYIO
pPa3sHOCTh XOJa BOJH, OTPAXKEHHBIX OT BEpXHEH W HWXKHEH IOBEPXHOCTEW IUIACTMHKH MU
OIpe/IeNINTe, YCUICHUE WIM OCJIa0JIeHHe MHTEHCUBHOCTU IPOUCXOAMT MPH MHTEPPEPEHLUU B
CJIEIYIOUINX Clyyasx: a) ni<n<nz; 6) ni<n>nz

3agaua Ne 18 «/Iuppaxuus @penens»

Haiinure panmycel nepBbIx Tpex 30H ®peHens A IIOCKOH BOJIHBI, €CIIM PACCTOSIHUE OT
BOJIHOBOM MOBEPXHOCTH 710 TOUKH HaOmoaeHus 1 M. JlnuHa BosHbl A=500 HM.

3agaua Ne 19 «/Inppaxuus ®paynrodepar»

Haiitn HanOonbuii NOPSAOK CIIEKTpa AJIs KEJITOM JIMHUU HATpUs C JUIMHON BOJHBI A=589
HM, €CJIU NOCTOsIHHAs AU pakioHHON pemeTku d=2 MkM. CKOJIBKO BCEr0 MAaKCUMYMOB JIa€T 3Ta
pemrerka? [Tox kKakuM yTriioM ¢ HAOIIFOIAETCS TIOCICIHUNA MaKCUMyM?

3agaua Ne 20 «Ilonsipu3anus cBeTa»

Vron MekIy MIOCKOCTAMH MPOIyCKaHUs ABYX Mojsipusatopos paseH 50°. EcrecTBeHHHbII
CBET, IPOXOJIsl Uepe3 TaKylo cucreMy, ociadnsercss B 8 pa3. IlpeneOperas notepsimMu cBeTa npu
OTpaKEHHH, OTIPENIEIUTH KO (HUITMESHT TIOTIJIOMIECHHSI CBETA B MOJISIPU3aTOPaX

3agaua Ne 21 «@ortoadpdexrm

OnpenenuTs HAMMEHBIINN 3a/1€P’KUBAIOIINN TOTEHIIMAN, HEOOXOJUMBIH JUIs TPEKpaLCHUS
IMHCCHH C TIOBEPXHOCTH (POTOKATO/IA, €CIIM OH OCBEIACTCS M3IyYeHHEM C JIMHONH BoiHbl 0,4
MKM, a KpacHasi FpaHuLia AJIs MaTepuania karoga pasHa 0,67 MkM

3apaua Ne 22 «TensioBoe u3nyueHue»

UYepnoe teno Harpenu ot temneparypsl 600K mo 2400K. Bo ckonpko pa3 yBenuuuiaach
oOmiast TemsoBasl SHeprusi, usnydaemas teinoM? Ha ckoiabko HM3MEHWIACh AJIMHA BOJIHBI,
COOTBETCTBYIOIIAasl MAKCUMYMY SHEPIUHU U3IYUYEHHs U CIIEKTPAJIbHBIN COCTaB U3ITyUYCHUs?

3agaga Ne 23 «Appext Komnrona»

®oton ¢ sHeprueit 1 M»aB paccesiics Ha cBOOOJHOM MOKOUBIIEMCS 3NeKTpoHe. Haiitu
KUHETUYECKYI0 SHEPTHUIO JIEKTPOHA OT/Ia4yM, €CJIU B PE3YJIbTaTe paccesiHUs JUIMHA BOJIHBI (DOTOHA
U3MeHuIach Ha 25%

3amaua Ne 24 «JaeMeHTHI KBAHTOBOH MEXaHUKH

HpI/I ABUKCHUN YaCTHULIBI BAOJIb OCH X CKOPOCTb €€ MOKCT OBITE onpeaciicHa ¢ TOYHOCTBIO

(ommbOko#) 1o 1 cm/c. HaliTn HeompeaeieHHOCTh KOOPAWHATHI, €CIM YacTHICH sBisercs: 1)
3NIEKTPOH, 2) ApoOuHKa Maccoii 0,1t

3agaua Ne 25 «YacTHlAa B HOTEHIUAJILHON AMe»

CoOcTBeHHass (DyHKIMsS, OIMMKCHIBAIONIAS COCTOSSHUE MHUKPOUYACTUIIBI B OECKOHEUHO



. m
. . . v, (x)=Csin—x
NIyOOKON TOTEHIMAIbHON sMe HmupuHON {, uMeeT BUA I . Vcnonb3ys ycioBus

HOPMHPOBKH, ONPEAEIUTh MNOCTOSIHHYIO C.
3agaua Ne 26 «Atom no teopuu bopa»
BrrancnuTh pagnychl epBhIX TPeX OpOUT ANIEKTPOHA B aTOME BOAOPO/a
3apaua Ne 27 «3iydyenue atomay

Haiitu HaI/I6OJ'IBIJ_Iy'IO W HAMMCHBINYIO JUIMHBI BOJIH CCPpHUU ITamena B CIICKTPC HU3ITYy4YCHUIA
BOOOpOaa. CpaBHI/ITB MOJIYYCHHBIC 3HAYCHUA C JJIMHAMHA BOJIH BUAUMOI'O U3JTyYCHUA

3agaua Ne 28 «Paan0oakKTUBHOCTL)»

192
r
[TepBoHauanpHas Macca U30ToNA UpUAMs 77" paBHa m = 5 I, Nepuoj noiypacnaaa 75

cyTok. OnpenenuTte, CKOIBKO sAep pacnageTcs 3a 1 cekyHay B 3ToM rnpenapate. CKOJIBKO aTOMOB
3TOrO Tpenapata octaHeTcs yepe3 30 cyTOK U BO CKOJIBKO pa3 U3MEHHUTCSI aKTUBHOCTh IIperapara
3a 3TO Bpems?

3agaua Ne 29 «3aKoHBbI cOXpaHEeHHS B SIAEPHBIX PeaKIUAX»

B meHTpe conHIA TpOTEKAaeT TepMOSIEpHAas peaklus CHHTE3a Telus M3 BOJIOpOJa, B
KOTOPOH U3 ueThIpex MPOTOHOB 0Opasyercs sapo He* u 1Ba mo3urpona. 3anumure 3Ty peakiuio.
Kaxkwue eme wactuiisl 00pa3yroTcst B Hel?

3agaua Ne 30 «JHeprus B ilePHbIX peaKUHAX»

Kakoe konmuectBo U?¥ «BbIropaer» 3a roj B SIEPHOM PEaKTOpe € 3JIEKTPUYECKOI
MomHocThio 1 I'BT 1 k.11.4. 38%? Cuutats, 4TO pacnaj snep ypaHa noj IeUCTBUEM TEIJIOBBIX
HEUTPOHOB NPUBOJUT K OOPAa30BaHMIO M30TONOB KCEHOHA-141, cTpoHIM-92 U TpeX BTOPUUHBIX
HEUTPOHOB.

Ilepeuens nabopamopnuix padvom

No 1 «IIpumMeHeHne 3aKOHOB COXpaHEHUs JJIsl ONPEACIICHUs] CKOPOCTH TOJIETa YT

Neo 4 «MccnenoBaHue BpamaTesibHOTO IBUKEHUS TBEPIOTO TEIa BOKPYT HEMOJABHKHOM OCH»

Ne 5 «Omnpenenenue XxapakTEpUCTHK 3aTyXAOIIUX KoJeOaHud (PU3MUECKOTO MasSTHUKAY

No 11 «M3yyeHne cTaTUCTUYECKUX 3aKOHOMEPHOCTEN»

Ne 14 «Ompenenenue nokasatens axuadarsl MmetogoM Kiemana u Jlezopma

No 21 «MccnegoBaHue 3J€KTPOCTATUYECKOTO TOJIS C TTIOMOIIBIO 30HAa

No 24 «Pacmupenue npejena U3MepeHus: aMrepMeTpa NOCTOSTHHOTO TOKa»

No 28 «OmnpeneneHne WHAYKTUBHOCTH KAaTyIIKM W MAarHUTHOM MPOHUIIAEMOCTH
(beppOMarHUTHOTO TEIA»

Ne 32 «Omnpenenenue pagmyca KpUBU3HBI JTUH3BI U MOJIOCH! IPOIYCKAaHUS CBETOMUIBTPA C
noMmouibio kojer HeroTtonay

Ne 34 «Omnpenenenue ATUHBI CBETOBOW BOJIHBI M XapaKTEPUCTHK IUGPAKIIMOHHOMN
pEIIeTKN

Ne 35 «Onpenenenrie KOHIEHTPALUU PACTBOPOB caxapa U MOCTOSHHOMN BpallCHUS»

No 36 «CHsATHE BOJBTAMIIEPHBIX XapaKTEPUCTHUK (OTODJIEMEHTAa U OMpPEACIICHHE €ro
YyBCTBUTEILHOCTI

No 41 «HccnenoBanue Bo30YKIEHUS aTOMOB T'a3ay

Ne 42 «OmpeneneHue TIaBHBIX KBAHTOBBIX 4YMCENT BO30YXIEHHBIX COCTOSHMHA aToMma
BOJIOPOJIa»
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Ne 51 «M3y4yeHne 3aKkOHOMEPHOCTEH O-pacranga
Ne 53  «Ormpenenenne MakCUMaJbHOM 5SHEpruM [(-yacTUll M  HUJEHTUPUKALUA
paZlMOaKTUBHBIX IIPENapaTOB»

Hepeuenb 60NPOCOB K CEMUHAPCKUM 3AHAMUAM

Cemunap Ne 1 "KuHemaTuka M JMHAMHKA IOCTYNATeJbHOI0 M BpallaTe]IbHOIO
nBUKeHni"

Mexanundeckoe aBuxeHue. Cucrema orcuéra. MarepuanbHas TOUKa.
OCHOBHBIE KMHEMATHUYECKHE XAPAKTEPUCTUKH: NEPEMEILEHUE, MyTh, CKOPOCTh, YCKOPEHHUE: IOJIHOE,
HOpMaJbHOE, TaHreHManbHoe. Kitaccupukanust IBUKEHUM.

IToctynarensHoe neukenue. LlenTp macc. BpamarensHoe aBr>xXeHuE.
OcCHOBHbIE KMHEMATHYECKHE XapaKTEPUCTHKU BPALIATEILHOTO JABMKEHUS: yToJl MOBOPOTA, YIJIOBOE
IIEPEMEILEHHUE, YTIIOBBIE CKOPOCTh U YCKOPEHUE.
CBsi3p  MeXJy JMHEMHBIMH M YIJIOBBIMH  XapaKTEpUCTUKU JBIKEHUsA. PaBHOMepHoe U
paBHOIIEpEMEHHOE BpallaTenbHoe ABHkeHUs. [ToHsTHe cocTOsAHUS pru3nuecKol CUCTEMBI U ypaBHEHHUS
JIBUKECHMUSL.
JlMHaMHUUYeCKHEe XapaKTEPUCTUKU: CUJIA , CUJIOBOE TI0JIE, Macca, UMITYJIbC.

3axonb! HproToHa.

JluHaMMUYeCKHEe XapaKTEPUCTUKHM BpalllaTeIbHOIO ABM)KEHUS: MOMEHT CHJIBI OTHOCHUTEJIBHO OCH,
MOMEHT HHepuuHu. OCHOBHOM 3aKOH AMHAMUKH BpalaTeIbHOTO IBUKEHUS.

Cemunap Ne 2 "3axoH coxpanenus"
1. 3aKoH coXpaHEHUS UMITyJIbCA, YCIOBHS €r0 BHIITOJHEHHUS.
2. 3aKOH COXpaHEHHs] MOMEHTA UMITYJIbCa, YCIOBUS €r0 BBIIIOJIHEHUS.
3. PabGora, momHocTb. PaboTa rpaBUTAalMOHHON CHJIBI, KOHCEpBaTHBHblE cuibl. Pabora
pesyapTupyomeit cuwibl.  Kunerwueckass sHeprus, TteopemMa o0 HM3MEHEHWU KHUHETHYECKOMH
SHEPIUH.
4. 3akoH coXxpaHEHUs MOJHOW MEXaHUYECKOM SHEPIUu, YCJIOBUSI €TO BBHIIIOJHEHUS.
5. CoypapeHue AByX Tell.
6. CBsI3b 3aKOHOB COXPaHEHUS CO CBOMCTBaAMH NMPOCTPAHCTBA U BPEMEHHU.

Cemunap Ne 3 "Kosedanusi u BoJIHbI"
DU3NYECKUN U MAaTEMaTUYECKUN MAasTHUKHU.
["apmonnueckue, cBOOOIHBIE, BBIHYK/ICHHBIE U 3aTyXarolue KoueOaHus:
nuddepeHnnanbabie, TpaduKku, XapaKTePUCTUKH.
SIBnenue pe3oHaHca u ero usuyeckas npuposa. [Ipumepsr.
Bonna. Bunel BoaH. Mexanu3m 00pa30BaHHsS MEXaHMUYECKHUX BOJH.
3ByKoOBas BojiHa. MexaHu3M 00pa3oBaHUs 3ByKa B Ta3ax.
BonHoBoe ypaBHeHHe.
Crosuas BotHa. Mexann3m o0Opa3oBaHus. Y paBHEHUE CTOSIUCH BOJTHEI.

N —
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Cemunap Ne 4 "CraTncruyeckue MeTo/Abl OMUCAHUA MaKpocucTem"
1. BeposTHOCTM MOSABIECHHSI HUCKPETHOW W HENPEPBIBHON CIydailHbIX
BEJIMYMH.
2. @yHKUHA pacnpeesIeHUus] BEPOSATHOCTEN. Y CIIOBUE HOPMUPOBKH.
Cpennee u HanboJee BEPOSITHOE 3HAUCHHUE CITyYaiHOW BETUYUHBI.
4. Cratuctnueckue MeTonbl. OCHOBHBIE TOJOXKEHHUS CTaTUCTHYECKON
buzukn.
5. Pacnpenenenue Maxkcsemna, ['aycca, bonbimana.
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Cemunap Ne 5 "TepmoauHaMu4ecKue MeTOIAbI ONMUCAHUS MaKpocucTeMm'"
1. YpaBHeHue cOCTOSIHUS UIEAIBHOTO Tasa.
2. Pacnpenenenue sHEpTUM MO CTENEHIM CBOOOBI. CpemHsIs SHEPTHS MOJICKYJIbI.
3. TemnoeMkocTs. MonsipHas ¥ yJesbHas TEIUIOEMKOCTH. Y paBHeHHe Maiiepa.



4. BHyTpeHHsIs 3Heprus Kak (pyHKIUs cocTosiHUs cucTeMbl. PaboTa kak QpyHKIuUS mporecca.
5. IlepBoe Ha4yaI0 TEPMOJANHAMHUKM.
6. M3onponecchl: M30TEPMHUYECKUN, U30XOPUUYECKUN, U300apuUecKuil, anmabaTuyecKui,
MOJUTPONMUYECKHIA.
7. Outponusa. CBONCTBAa SHTPOIINU U30JIMPOBAHHON CUCTEMBI.
8. BTopoii 3aK0H TepMOIMHAMUKH.
9. Hukn Kapuo. K.i.a. nuxna Kapho.

Cemunap Ne 6 "JaexkTpocrarnyeckoe noje"
DneKTpocTaTHuecKoe moje. DiIeKTpuueckuil 3apsaa. 3akoH Kynona.
HanpsikeHHOCTb 3JIeKTPOCTATUYECKOT0 1Mouis. [[puHIMIT Cyneprno3uLHH.

ITorok BekTOpa E. Teopema ["aycca.

[ToTeHIManbHOCTD 3JEKTPOCTATUYECKOTO NOJIsA. TeopeMa 0 HUPKYJISIIIH.

CBsi3b MEXy HAMPSKEHHOCTHIO U TOTEHIIUAJIOM.

['eomerpuueckoe onvcanue noss. CUII0BbIE IMHUNA. DKBUIIOTEHIUAIBHBIE TOBEPXHOCTH.

SNk L=

Cemunap Ne 7 "IlocrosiHHbIii TOK. Llenu mocTosiHHOro TOKA"
Onexrpuueckuid Tok. [I1OTHOCTH TOKa. Y paBHEHNE HENPEPBIBHOCTH.
3akoH Oma Jy1si OTHOPOJHOTO y4YacTKa IEIH.

Cornportusnenue npoBogHuka. CoequHeHne CONPOTUBICHUN.

3akon Oma 1t HeOqHOPOAHOTO yyacTka uenu. CtoponHue cuibl. I/C.
[IpaBuna Kupxroda.

MomHocTs Toka. 3akoH Jlxoymnsa-Jlenua.

A e

Cemunap Ne 8 "MaruutHoe nmoJjie. JJieKTPOMATHUTHASA MHAYKus'"
1. McTOYHMKM MarHUTHOIO 1ojsi. MarHUTHOE 1oJie ABMXKYLIETOCs 3apsAia U MIPOBOJHUKA C
TOKOM. 3akoH bruo-Casapa.
[ToTok ¥ HMpKyYJIALKS BEKTOpa UHAYKIUKA MarHUTHOrO noss. Teopema ['aycca u Teopema
O LMPKYJISALHH.
Cuna JlopeHua. J|pukeHue 3apspkeHHOM YacTHIBI B MATHUTHOM I10JIE.
Cuna Ammepa.
3akoH 35ekTpoMarHuTHON nHaykuu dapanes. [Ipasumno Jlenua.
Buxpesoe anekTpudeckoe mosie.
SIBnenue camounaykuuu. MuayktuBHocts. ConeHou.

i
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Cemunap Ne 9 "Unreppepenuns n nuppaxuus ceera"

DJEKTPOMarHuTHbIE BOJIHBI.

KorepeHTHOCTh 1 MOHOXPOMATUYHOCTh CBETOBBIX BOJIH.

WuTepdepeniiys cBeTa OT IByX UCTOUHUKOB.

WuTepdepenius cBeTa OT MII0CKONApaIeNbHON MIIACTUHKY.

Wutepdepeniys cBeta OT MIACTUHKY epeMeHHoM TomuHbl. Konbia HeloToHa.

[TpumeHenne UHTEPPEPEHIINN CBETA.

SBnenue audpaxuu. OcoGeHHOCTh NU(pPAaKIMKU CBETOBBIX BONH. udpakuus Dpenens u

®payHnrodepa.

8. Ilpunuun I'roiireHca-®dpeHensd. YHOpOIIEHHWE BBIUUCICHHH C IIOMOIIBIO BEKTOPHOU
JarpaMMmBl.

9. Mudpaxuus Openens Ha KpyriaoM oTBepcTur. 30HbI Openens.

10. Iudpakius Dpaynrodepa Ha y3KOH NPAMOIUHEHHOW IMETH. YCIOBUS MaKCUMyMma U
MHUHHMMYyMa. 3aBUCUMOCTh MHTEHCUBHOCTH CBETA OT yIJIa AU(paKIum.

11. dudpakumonnas penrerka. OCHOBHBIE XapaKTEPUCTUKU AU(DPAKIIHOHHON PEIIETKU. Y CIIOBUS
IJIABHBIX MAKCUMYMOB M1 MUHUMYMOB U J0OaBOYHBIX MUHUMYMOB.

NNk W=

Cemunap Ne 10 "IMoasipu3anus ceera'
1. Tlonspusaums cBeta. EcTecTBEHHBIN U MOMSPU30BaHHBIN CBET.
2. Ilonspusanus cBeTa IpU OTPAXEHUM U MIPEIOMIIEHUH. 3aKOH bprocTepa.
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[Monspuzanus npu 1BOMHOM sydenpenomieHnu. CBoilcTBa OOBIKHOBEHHOTO H
HEOOBIKHOBEHHOTI'O JIy4ei.

IHonspuszanmonusie npusmel. [Ipuzma Hukoos.

3akoH Masnroca. AHanu3 MOJIIPU30BAaHHOTO CBETA.

OnTHyecky akTHBHBIE BELIECTBA. BpallieHne I0CKOCTH MOJISIPU3aLAN CBETA.

Cemunap Ne 11 "KBanToBasi onTuka"

TennoBoe u3inydyeHue abcomoTHO yepHoro Tena. 3akoH Crepana — bonblMaHa. 3akoH
cMenieHusa Buna.

KopryckynsipHo-BOIHOBOM Ayanu3M cBeTa. DHeprus M uMIyisc (ortoHa. [laBrieHue
CBeTa.

®otorddext. 3akonsl poTorddexra. Popmyna DHHIITEHHA.

Dddext Komnrona. ®opmyna Kommnrona.

BosHoBbIe cBoiicTBa yactul. [[nuHa BosiHBL Ae bpouns. IIpuHmun HeompeneneHHOCTH
['eit3enOepra.

Cemunap Ne 12 "Crpoenue aToma"

Mogenu aroma. [imanetapHast MOJenp aToMa.

[Toctynate! bopa.

Wznyuyenne atoma BOAOpOAa U BOJOPOJONOI00HBIX cucTeM. CrieKTpajIbHbIE CEPHH.
®opmyna banemepa.

CrieKTpbl MHOTOJIEKTPOHHBIX aTOMOB. 3aKOH Mo3:1H.

Cemunap Ne 13 "OcHoOBHBbI€ 110J10:KeHUSI KBAHTOBOI MeXaHUKH'"

KBanToBeie cocrosinusa. BomHoBas ¢yHKuMs u ee ¢usnueckuii cmbicha. [lpuHiumn
cynepno3uuuu. YpasHenue lllpeaunrepa, KBaHTOBbIC YPABHEHUS JBUKCHUS.

Hekoropple 3agaunm KBaHTOBOM MeXaHMKH. YacTtuia B OECKOHEYHO TIyOOKOMH
HOTGHHI/IaJILHOﬁ sime. KBantrosanue OHCPIUH.

KBanrtoBble uncna, XxapakTepu3ylolIHe MOJOKEHUE IJIeKTpoHa B atome. KBaHTOBaHue
SHCPTHUHU. KBanToBanue MmomenTta HUMITYJIbCA. Croun OJICKTPOHA.

CxeMa »HEpreTHYeCcKMX ypoBHEW aroma Bojaopoja. IIpaBmma oTOopa mpu aTOMHBIX
nepexojax.

['paHu1bl TPUMEHUMOCTH KBAHTOBOW MEXaHUKH.

Cemunap Ne 14 " ArTomHble siApa, UX cBoMcTBA. PaguoakTuBHOCTD "

SIBneHue paavOaKTUBHOCTH.

OCHOBHOM 3aKOH paJuOaKTUBHOIO pacnajaa. PagnoakTUBHbBIE PSIbL.
CocTaB 1 XapaKTEpUCTUKH aTOMHOTO SiApa. SInepHbIe CUIIBL.
KanenbHas u 000si0ueqHas MOJENN sEp.

Macca u sHeprus CBsi3U sipa. Y AelIbHas SQHeprus cBA3u. Paguyc anpa.

Cemunap Ne 15 "Snepuble peakuuu'

1. SnepHble peakiuu.
2. DHeprusl s1epHON PEAKIUH.

3.

4,

VYpaBHEHHE U SHEPreTUYECKoe YcioBHE o-pacnafga. CBsi3b HHEPrUM OL-YACTUIBI C
nepuoioM noiypacnaza. TyHHenbHbIN 3G QexT mpu o-pacnaae. CekTp o-4acTull.
Xapakrep crekTpa y-uznydeHus. [Iporeccsl B3aMMOAECHCTBUS Y-KBAHTOB C BEIIECTBOM.
3aBUCUMOCTh MHTEHCUBHOCTHU Y-WM3JIy4€HHUS OT TOJIIUHBI closi BemiecTBa. CpaBHEHUE
MPOHUKAIOIIEH CLIOCOOHOCTH Pa3IUYHbBIX BUJOB U3ITyUCHHUS.

Tpu Buga B-pacnama. DHepreTudeckuii ciekTp B-vactui. ['umoTe3a HEUTPUHO. 3aKOHBI
coxpaHeHus npu B-pacnane. Jlentonsl. JlenToHHBIHN 3aps .



IIpuioxkenue 2

Oneﬂoqnme cCpeacrea i mpoBeacHud l'[pOMG)KYTO‘IHOﬁ aTrecrainmmn

a) [lnanupyemble pe3yabTaThbl 00y4eHHs U OLIEHOYHbIE CPeICTBA /I NPOBeAeHNUS
NMPOMEKYTOYHON aTTeCTALMHU:

Crpyktyp

HBIN
3JIEMEHT
KOMIIETCH
1050

[Inanupyemsie
pE3yJIbTATHI
00yueHus

OneHouHbIE Cpe/icTBA

OK-1: crioc

00HOCTBIO K a0CT]

DAKTHOMY MBIIIJICHUIO, aHAJIN3Y, CUHTC3Y

3HaTh

Xapakrepuctu
KA
(bu3nuecKoro u
XUMHAYECKOTO
nporecca
(siBNEHUA), HA
OCHOBE
TEOPETUIECKOT
ou
HKCIIEPUMEHTAT
BHOT'O
HCCIEI0BaHUN

1.

10.

11.

12.

13.

14.

15.

16.

IlepedyeHs TeopeTHYECKHX BOMPOCOB:

Kunematuka mnoctynartenbHoro aBikeHus. llonsarue
paanyc-BEKTOpa, CKOPOCTH M YyckopeHus. HadanbHble
ycioBus. [Ipsmas n oOpaTHas 3a1a4i MEXaHUKU.
JIBM>KEHHE 10 OKpY>KHOCTH. YTIOJ IIOBOPOTa, YIJIOBas
CKOpPOCTb U yIJIOBOE YCKOpeHue. CBsA3b YIJOBBIX U
JVMHEWHBIX BEJINYMH.

KpuBonmHueiinoe JIBUKCHUE. TaHrennuanbsHOe u
HOpMasbHOE ycKkopeHue. [loHoe yckopenue. Yroa Mexny
CKOPOCTBIO M YCKOPEHHEM.

WNuepumaneHele cucteMel orcuera. [loHaTHE CcHibl, Macchl
u UMITYJIbCa. OcHoBHOMI 3aKOH JTUHAMUKU
MIOCTYIIATEJIBHOTO IBUYKEHUS.

MoMeHT uMnyJibca ¥ MOMEHT CUJIbI OTHOCUTEIBHO TOUYKH.
OcHOBHOE  ypaBHEHHME  [MHAMUKH  BpALATEIBHOTO
JBUKEHMUSL.

Bpamienue BOKpyT HENMOABMKHOW Ocu. MOMEHT MHEpPLHUU.
Pacuer MOMEHTOB MHEpPIMHM MPOCTHIX Tel. Teopema
IIrennepa.

3aKkOHBl COXpaHEHUSI B MEXaHUKE. 3aMKHyTas CHCTEMA.
3aKOHBI COXPAaHEHUS UMITYJIbCa U MOMEHTA UMITYJIbCA.
Pabora u  MomHocTh.  KuHermueckas  sHeprus
MIOCTYIIATEJIBHOTO U BPALIATEIbHOTO IBUKEHUS.
KoncepBatuBnbie cunbl. [loTeHnmanbHas sHeprus. 3akoH
COXPAHEHHUs MOJIHOM MEXaHUYECKOW DHEPTHH.

JlBa cmoco0a omnucaHus B3auMOACHCTBUA. JIBMXKeHUE
4acTHLIBI B OJHOMEPHOM CTaluuoHapHOM moine. CBs3b
MEKy CWJION Y OTEHIIMAJIBHON YHEPTUEH.
I'apmonnueckue  koneOaHus.  AMIUIMTYJA, 4acToTa,
HavajbHas Qaza. MaremaTuyeckuii W (QU3HYCCKHA
MasiTHUK. DHEPrusi TapMOHMYECKUX KOJIeOaHUH.
3aryxaromue KojeOaHus. XapaKTEepUCTHUKU 3aTyXaHUS.
DOHeprust 3aTyXaroux KojaeOaHHH.

OOmiee moHATHE O BOJHAX. XAapaKTEPUCTUKHU Oeryiuei
BOJIHBI. BOJTHOBOE ypaBHEHUE MJIOCKOU BOJIHBI.
Hanoxenne ynpyrux BoiH. Croduyas BOJIHA U €€
ocobennocTH. Konebanve HaTIHYTOW CTPYHBI.

Iloctynarer  OiHIITEHHA. 3amenneHue  BPEMEHH.
JlopeHueBo  cokpaimieHue — JUIMHBL.  PensTuBUCTCKUE
MHBapUaHThl. IHTEpBa.

PenstuBuctckuit  ummynbc. CBsSI3b  MacChl, SHEPIUU U
HMITYJIbCA YaCTULbl. DHEPTUs MOKOsI. 3aKOHBI COXPAaHEHUs
IIPU PESTUBUCTCKUX CKOPOCTSIX.




Ctpyktyp
HBII

DJIEMEHT
KOMIIETEH
05051

[Lmanupyemslie
pE3yJIbTAThI
o0y4eHus

OneHoyHbIE CpesicTBa

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

MakpocucreMa. MUKpPOCOCTOSSHUE U MaKpOCOCTOSHUE
CUCTEMEL. CraTucTuuecKui HOJIXO.I. IMousarue
BEPOSITHOCTH U CPETHEN BEIIMUNHBI.

OyHKIMA  pacnpeAcsieHuss  CIy4YalHOM  BEJIUYUHBI.
Pacrnipenenenuie MoeKys o NpOeKUUsIM CKOPOCTEH.
Pacnipenenenue Mosekys mo Mmoayito ckopoctu. Hanbomee
BEpOSITHAsA, CPEIHSASA U CPEHEKBAApAaTUYHASI CKOPOCTH.
Mogens uaeansHoro rasa. [laBieHwe W TemmepaTrypa ¢
TOYKM 3PEHHUS  MOJEKYJSIPHO-KMHETUYECKOW  TEOpPHUH.
YpaBHEHHE COCTOSHUSA UACATBHOTO rasa.

Pacripenenenure MoisieKysn HAEaNbHOIO ra3a IO BBICOTE B
rosie TsbkecT 3eMin. bapomerpuueckast popmyna.
[lonstue cteneneit cBoOOABI MoOJEKynbl. Teopema o
paBHOpPACIIPEICIIEHUH SHEPTHH IO CTETICHSM CBOOO/IBI.
BHyTpeHHsIs1 sHeprus Kak (pyHKIUS COCTOSHUSL CUCTEMBI.
[IepBoe Ha4yaI0 TEPMOIMHAMUKHU.

PaGora «kak ¢ynkuus npomecca. M3oxopuueckuid,
n300apruyYeCcKuil 1 U30TEPMHUUECKHUM MTPOLIECCHI.

IlonsTHe TEIIOEMKOCTH. TennoemkocTh npu
H30XOPUUYECKOM u n300apHUECKOM npoleccax.
ITocrosiHHas annabatsl.

Anmnabatuyeckuit nporecc. IIepoe Hayajo

TEPMOJMHAMMKM  JUIsI  aauabaTHYecKoro  Ipolecca.
VYpasuenue Ilyaccona.

Huknuueckuit  mponecc.  Koapduuuent  momeszHoro
JIEUCTBUS TEIJIOBOU MAIIIUHBI. Bropoe Havajiao
tepmoauHamuku. @opmynuposku Knaysuyca u Kenbsuna.
[Ipobnema  HEOOpaTMMOCTH  TEIUIOBBIX  IPOIIECCOB.
OHTpomnus CUCTEMBI U €€ cBolicTBa. Teopema HepHera.
OcHOBHOE  ypaBHEHME TEPMOJAWHAMUKH.  DHTPOMIHS
UAcAIbHOTO  Tra3a.  VI3MeHeHWe  OSHTponMM  IIpHU
M30IIpoIieCcCax.

Huxkn Kapno. Teopema Kapno. Tepmonnnamuueckas
mKana Temneparyp. TpoilHasg TOYKa BOJIbI Kak pernepHas
TOUKA.

CraTuctTuueckuit BEC MAaKpOCOCTOSTHUS. CyTtb
HeoOpatuMocTH. CTaTUCTUYECKMH CMBICT  SHTPOIUH.
®opmyna bosnbnmana.

I'panunel NOPUMEHMMOCTH MOJENIN HUACAIBHOIO rasa.
VYpaBuenue Ban-nep-Baanbca. I30TepMbl peanbHOro rasa.
Cunbl B3aMMOJEHCTBUS B IPUPOJE. DIEKTPOCTATHUECKOE
ToJie. 3aKoH Kynona. HanpspokeHHOCTD
ANEKTPOCTATUYECKOTO noJisl. [IpuHImn cyneprno3unuy.
CunoBble nuHH. [loTok BekTOpa  HANpsSKEHHOCTH
aJIeKTpocTaTHYecKoro nois. Teopema 'aycca.

[Torenmman.  Teopema 0  HUPKYJISLMM  BEKTOpa
HaIpsDKEHHOCTH  JIEKTpocTarnyeckoro  mons.  Cessb
MEXy HalpsyKEHHOCTHIO U MOTEHLIUAJIOM.
DIEKTPOEMKOCTb. Konnencaropsi. Coenunenue
KOHJIEHCATOPOB. DHEprus KOHJEHCAaTOpa. OHeprus
IEKTPUYECKOTO TTOJISL.




Ctpyktyp
HBII

9JICMCHT
KOMIICTCH
o

[Lmanupyemslie
pE3yJIbTAThI
o0y4eHus

OneHoyHbIE CpesicTBa

37.

38.

39.

40.

41.

42.
43.

44,

45.

46.

47.

48.

49.

50.

51.

52.

53.

54.

55.

56.

Onextpuueckuid Tok. IlmoTtHocTs TOKa. YpaBHeHuE
HempepsiBHOCTH. 3akoH Oma B auddepeHnmnanbHON
dopme.

ConpotuBieHue TpoBOAHUKOB. CTOPOHHHE CHJIBL. 3aKOH
Owma B uHTETpaNBHOM (hopme.

[IpaBuna Kupxroda mns pacuera pa3BeTBICHHBIX IIETEH.
MomHocTts ToKa. 3akoH Jlxkoyns-Jlenua.

EnvHasg npupona 3JEKTPHUYECKOTO W MAarHUTHOTO MOJIA.
ITone nBwxymeroca 3apspa. IlpuHnmn cynepnosuuuu
MarHuTHBIX nojen. 3akoH buo-Casapa.

[loTok M IUPKyIAIUS BEKTOpa MHAYKLUHUHM MarHUTHOIO
nossi. Teopema ["aycca u TeopemMa 0 HUPKYJIALMH.

Cuna Jlopenna. Cuna Ammepa.

3akoH snekTpoMarHUTHOM umHAykiuu dapanes. [Ipasuio
Jlenua. BuxpeBoe aJIeKTpU4eCcKOe MoJIE.

SBnenne camoMHIyKUMU. WHIYKTUBHOCTb. OHeprus
KOHTYpa C TOKOM. DHEPrysl MATHUTHOTO MOJIS.
Onektpuueckoe rmosne B BemectBe. llomspusanus
OUDJIEKTPUKA.  BEKTOp  AJIEKTpUYECKOro  CMEILEHUS.
JlsnexkTpuueckasi IPOHULIAEMOCTh BEILECTBA.

MarautHoe mosie B BemecTse. HaMarHMYeHHOCTS.
HanpsixeHHOCTB MAarHuTHOTO T1OJIAL. MarnuTHas
IIPOHULIAEMOCTH BelecTBa. DeppoOMarHeTUKH.

Cucrema ypaBHeHuHl MakcBemna kak — 00001eHHE
Pa3pO3HEHHBIX SBJICHUM DJIEKTPUYECTBA M MAarHeTU3Ma.
MarepuanbHble ypaBHEHHS.

CpoiictBa  ypaBHeHuii ~ Makceemna.  [Ipenckazanue
CYILLIECTBOBAHMSI 3JIEKTPOMArHUTHBIX BOJIH.
OneKTpOMarHuTHbIE  BOJHBL. ~ BoOJHOBOE  ypaBHEHHUeE.
CBoiicTBa 3JIEKTPOMArHUTHBIX BOJIH.

[Inockast »yeKTpOMarHuTHasE BOJIHA M €€ OCHOBHBIE
XapaKTePUCTUKU. DHEPrUsl U UMITYJIbC AJIEKTPOMATHUTHOM
BOJIHBI.

EctectBenHblii M mosispu3oBaHHbI  cBeT. CrerneHb
MOJIApU3aLluM JIMHEWHO TOJSPU30BAHHOIO CBETA. 3aKOH
Mamroca.

[lonApuzanus npu OTpPaKEHUU M NPEIOMIICHMM CBETa Ha
rpaHulle paslesia JAUIEKTPpUKOB. Yron  bprocrepa.
JIBOWHOE JTy4YenpenoMIICHHE.

CriocoObl moJNIIpU3alliu  €CTECTBEHHOro cBeTa. [lpusma
Hukons. BpalueHne NmiuockocTH NOJSIPU3ALAKA CBETA IPU
MIPOXOKACHUH YEPe3 ONTHUECKH aKTUBHYIO CpENy.

IIxama 3MEKTPOMArHUTHBIX BOJIH. OcobeHHoCTH
ONTHYECKOTO Juamna3oHa. [lokaszartenbp mpenomMIIeHUsS
CpPEIIbL.

Korepentasie BosHBL. WHTEpdepeHInss CBETOBBIX BOJIH.
CnoxeHue MHTEHCHUBHOCTEM B Cllyya€ HEKOTE€PEHTHBIX M
KOTE€PEHTHBIX KOJICOAHMIA.
OnTtuyeckast pa3HocTh XoAa. CBsI3b ONTUYECKON Pa3HOCTH
X0J1a IByX BOJIH C Pa3HOCTBIO (a3 Mexay HUMH. Y CIOBUS
MaKCHMyMa 1 MUHUMYyMa.
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57.

58.

59.

60.

61.

62.

63.
64.

65.

66.

67.

68.

69.

70.

71.

72.
73.

74.

75.
76.

7.

78.

79.

80.

Cxema IOnra pans HaOmrofeHUs  UHTEPQEpPEHIHH.
BpemeHnHas 1 mpocTpaHCTBEHHAs] KOTEPEHTHOCTD.
Wutepdepennus B TOHKUX TuieHKax. Habmronenue kosen
HproTOHa B OTPa’k€HHOM M IIPOXOJAIIEM CBETE.

SBnenne  nudpakuuu.  Hdudpaknus ~— Dpenensts wu
®paynrodepa. [Ipunnumn I'torirenca-Openernsi.

Hudpakius Dpenenst Ha KPYIJIOM OTBEPCTHH. 30HBI
Openens. ['padudeckuii MeTO CIOKEHUS aMILTUTYI.
Hudppakius PpayHrodepa Ha y3KOH NPSAMOIHMHEHHOU
mend. JuppakuuoHHas pemieTka Kak COBOKYIHOCTb
KOHEYHOTI'0 YUCJIA LIETICH.

TennoBoe m3nmydyenue tema. 3akoH Credana-bonbivana.
3akon cMmelenusa Buna. 'unoresa Inanka.

dotorddext. 3akonsr CroneroBa. Dopmyina DiHIITEHHA.
®ortonbl. /[laBnenue cBeta. KopmycKyJsspHO-BOJIHOBOM
JyaJIU3M CBETA.

Paccessnue ¢oroHa Ha cBOOOAHOM 3nekTpoHe. Popmyia
KomnroHa.

BonnoBeie cBoicTBa yactul. JliimHa BosHBI ae bpons.
OKClepUMEHTAJIbHbIE  MOATBEPXKACHUS TUIOTE3bl €

bpoiiss.
[TpuHDHN HEONPEIECICHHOCTH. CooTHoeHNE
HEOIIPENEICHHOCTEN I'eiizen6epra. OcobenHoctu

rporecca U3MEpeHUsl B KBAHTOBON MEXAHUKE.

®du3nyeckoe HMCTOJIKOBaHWE BOJH A¢ bpoinsa. BosHoBas
byHKMs W ee cBoiicTBa. [IIOTHOCTH BEpPOATHOCTH
OOHapyKEHHS YaCTHUIIBL.

OcHoBHas 3a/1aya KBaHTOBOM MexaHuku. Hecrammonapuoe
U ctaumoHapHoe ypaBHeHue lIpénunrepa.

Yactuma B OJHOMEPHOH OECKOHEYHOH NPSIMOYTOIBHOM
MOTEHIUATBHOMN sIMeE. KBanToBanue SHEPTUH.
Cob6cTBeHHbIE (YYHKIIMHA COCTOSTHUS YaCTHIIBI.
[IpoxoxxaeHune dYacTUllbl Yepe3 MOTEHUHUATbHBINA Oapbep.
TyHHETBHBIN YPDEKT.

KBaHTOBBII rapMOHUYECKUNA OCIHUIIIATOP.

[lnanerapnass  moxaens aroma. Iloctynatel  bopa.
KBanToBaHue 3HEprUH BOJOPOIOTOJOOHOM CUCTEMBI.
Nznyuenue Bomopoaonono0Hsix cucteMm. CHeKTpalibHbIC
cepuu aroma Bojopoa. O6o61meHHas popmyina banbmepa.
CrieKTpbl MHOTORJIEKTPOHHBIX aTOMOB. 3aKOH Mo3J1H.
VYpaBuenne Illpenunrepa pns  aTtoma  BOJOpoOJa.
KBanroBanue momeHTa umnyisca. [IpaBuia otoopa.

CnuH snektpona. KBaHTOBBIE 4YHCla, ONMCHIBAIOIIUE
COCTOSIHME AJIEKTPOHAa B aroMe. KpaTHOCTh BBIpOXKIECHUS
sHepreTuyeckux yposHen. [Ipunuun [laynu.

[IpuHIAIT TOXKAECTBEHHOCTH OJMHAKOBBIX YacTULl. BO30HBI
u ¢pepmuoHbl. KBaHTOBBIE pacipeieieHu .

CBoOosHBIE 3JEKTPOHBI B Metamuie. OHeprus Depmu.
30HHAas TEOpHsl TBEPABIX TEIl.

ONEeKTPONPOBOAHOCT METAJUIOB W MOJYNPOBOJHUKOB.
CBepXNnpoOBOAUMOCTb.
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81. SABnenue PaauOAKTUBHOCTH. OcHoBHOI 3aKOH
panuoakTuBHOro pacnazna. IlocrosiHHas pacnaga. Ilepuon
noyypacrnaja.

CoctaB M XapaKTEepUCTUKU aTOMHOro sapa. KamenbHas
Mojenb. Pazmep u cnivl sapa.

Macca u sHeprusi CBA3M aTOMHOIO fA/pa. 3aBUCHUMOCTh
YAEIBbHOW SHEprus CBA3M OT MAaccoBOIO  YHCIA.
OO6omoueunass MOJENb SIIpa.

SAnepHble peakuuu. DHeprus peakuuu. Peakunu nenenus u
CUHTE3a s171ep.

PanuoaktuBHbie  psnbl.  OCHOBHBIE  3aKOHOMEPHOCTHU
o-u3mydeHus saep. nmna cBoboaHOro mpobdera o-4acTHil.
Tpu Buna B-pacnama. DHEPreTUYECKHNA CIIEKTP [-4acTHII.
Heiitpuno.

OcoOeHHOCTH ~ Y-M3ITy4YCHHS
Y-KBaHTOB U€pe3 BEIIECTBO.
Knaccudpukanus sr1eMeHTapHBIX
JlenToHHBIN 3apsi.

89. Aiponsbl. bapuonHslii 3apsii. KBapkoBasi MoJie)b aJIpOHOB.

82.

83.

&4.

85.
86.

87. snep.  IIpoxoxnenue

88. gacTull. JlenToHEL.

YmMmern

BreimonaaTs
pacueTsl
HCTIOJIb3YS
MaTeMaTHYEeCKO
e
MO/JIETTMPOBAHU
<,
AHAIUTHYECKY
10 TEOMETPHIO U
MaTeMaTHYECK
Ui aHaIu3

IIpuMepHBI NepedyeHb NPaKTHYECKUX 3aJaHui
3ananue 1.Touka IBMKETCA B TVIOCKOCTH X0y TO 3aKOHY:

x=-2t,y=4(1-¢) . Halitu ypaBnenue Tpaektopun y = f(x) u

n300pa3uTh ee rpaduuecku; BEKTOp CKOPOCTU V' U yCKOpeHHs d
B 3aBHCHMOCTH OT BpPEMEHH;,; MOMEHT BpEMEHH to, B KOTODBIH
BEKTOpP YCKOPEHHUSI d COCTaBIISIET Yroj m/4 ¢ BEKTOPOM CKOPOCTH

V .OTBeT: y=—x>-2x; V=-2i +4(1-21)j, a=-8,t0=0,75c.
3aganue 2. Teno Bpamaercs BOKpYT HEMOJABUKHOW OCH IO
3aKOHY ¢=2+4.1—2.¢>. HallTu: 1) cpenHee 3HaueHme yIrIOBON

CKOPOCTH (o) 32 HPOMEKYTOK BpeMeHH OT t=0 10 0CTaHOBKH; 2)

YIJOBYIO CKOpPOCTh Tejla B MOMEHT BpeMmeHu t=0,25 c; 3)
HOPMaJIbHOE YCKOPEHHUE TOYKH, HAXOASAIIEHCS Ha pacCTOSTHUM 1 M
OT OCHM BpallleHHs B TOT ke MOMEHT BpemeHu. OTBet: 2pan/c; 3
pam/c; 9 m/c?.

3apanme 3. lllap maccoit mi=4Kkr ABUXKETCS CO CKOPOCTHIO
Vi=5 M/c U cTamkuBaeTcsi C MapoM Maccod m2 =6 Kr, KOTOPBIA
JIBIDKETCSI €My HaBCTpedy €O CKopocThio V2=2 wm/c. Ompenenure
CKOpOCTM IIApoB Iocie ynaapa. Yjgap cuuTarth aOCOIIOTHO
yIPYTUM, IPSAMBIM U IIeHTpaidbHbIM. OTBeT: 3,4 m/c, 3,6 M/c.

3ananue 4. Ban B Buj€ CIUIONIHOTO UWJIMHIpPA MACCOU
mi=10 Kr Haca)keH Ha TOpPU3OHTAIbHYIO ocb. Ha nunmmuap
HaMOTaH HIHYp, K CBOOOJIHOMY KOHILy KOTOPOTO HOJBEIIEHa IT'Hps
Maccoit mp=2 kr. C KakuM yCKOpPEHHEM OYJIeT OIlycKaTbCs TUpA,
eCIi ee IpeIoCTaBUTh caMoii cebe? Otaet: 2,8 M/c?.

3aganme S. Onpenenutb NMEpUOJ, YaCTOTY U HaydalbHYIO
a3y xoneOaHUIl TOUKH, JBIKYIIEHCS 10 YpaBHEHHIO: TI€ ®=2,5T
¢!, 7=0,4 ¢,A=0,02 M. KakoBa CKOpOCTb TOUKH B MOMEHT BpEMEHH
0,8 c. OtBer: T=0,8¢; v=1,25 ¢!; V=0,157 m/c.

3apanme 6. Haiigure 111 rasoobpa3Horo — aszora
TEMIIEPATyPy, IPH KOTOPOH CKOPOCTSIM MOsIeKy vi = 300 mM/c 1 v2




Ctpyktyp
HBII

9JICMCHT
KOMIICTCH
o

[Lmanupyemslie
pE3yJIbTAThI
o0y4eHus

OneHoyHbIE CpesicTBa

= 600 M/cC COOTBETCTBYIOT OJWHAKOBBIC 3HAYCHUS (PYHKIIHH
pacnpenencrus Maxcenna f(V). Otser: _ V2 =V a0 e
4k In(V,/V))

3aganue 7. VneanbHBIH JBYXaTOMHBIN Ta3 00BEMOM 5 11 U
napienueM 10° Ila M30XOpUYECKH HArpeNu, B pe3ysbTaTe 4Yero
CpelHssl KUHETUYECKash SHEPrusi €ro MOJIEKYyJ] YBEJIUYMJIach OT
0,0796 »B no 0,0923 5B. Ha ckoibko mpu 3TOM H3MEHUTHCS
naBjieHHe raza? B nanapHeieM raz H30TepMUYECKH PACIIUPUIIU 10
HavanbHOTOo AaBieHus. Onpeaenute 00bEM ra3a B KOHIIE Ipoliecca.
Otsert: yBenmuutcs Ha 0,16 MIla; 5,8 .

3aganue 8. Onpenenure KO3PGUIUEHT TEIIOMPOBOIHOCTH
A a3zota, eci KO3PPUIUEHT JUHAMHYSCKON BSI3KOCTH 1] JIJISl HETO
npu Tex ke ycaoBusx paseH 10 mxlla-c. Oreetr: A=7,42 MmB1/m-K.

3apanme 9. 12 r a3ora HAXOIATCS B 3aKPBITOM COCYJIE
oobemoM 2 11 ipu Temmneparype 10°C. ITocne HarpeBaHus 1aBieHue
B cocyie cTano pasHo 10*Mm.pT.cT. Kakoe konmuuecTBo Termna 6b110
coo01eHo razy npu Harpesanuu? OtseT: 4,1-10° JIx.

3aganue 10. Cwmewmanu Boay Maccod mi=5Kr Mpu
temnepatype T1=280 K ¢ Bogoit Maccoii ma=8Kr npu Temreparype
T2 =350 K. Haittu: 1) remneparypy 0 cmecu; 2) usmenenune AS
SHTPONUH, Ipoucxogdauiee npu cMemmBanuu. Ortset: 323 K; 0,3
kJx/K.

3aganue 11. Toueunsie 3apsanel q1=10 HKn n q2=-20 vKn
HaxoJaTCsl B BO3AyXe Ha pacctosHuu 10 cMm apyr oT apyra.
Onpenenuth HAMpPsHKEHHOCTh TMOJSI B TOYKEe A, ynajaeHHOW Ha
paccTosiHue 6 cM OT IEpBOTo U Ha 8 cM OT BToporo. Kak usmenurcs
MOTEHIIMAIbHAS  SHEPrus  B3aWMOJICHCTBHS  3apAIO0B, €CIH
MIEPEMECTUTDH BTOPOU 3apsa]l B 3Ty TOUKY? Kakyto 115 3TOro Hy>kHO
coBepiuTh padoty? OtBet: 37,6 kB/™M; 12 MxJ[x.

3apnanme 12. Tpu miIocKUX BO3AYUIHBIX KOHJEHCATOpa C
emkocTsiMu Ci1=1,5Mk®, C2=7 Mr®, C3;=2 Mxd coeguHEHBI
MOCJIEZIOBATEIBHO M IPUCOEANHEHBI K HICTOYHUKY TOKa. [Ipu sTom
3apsi1 BTOPOro KoHjaeHcatopa pases 14-107* Ki. a) Haiitu sHepruto
aToii Oarapen. 0) He oTkimouass WCTOYHHMKA TOKa OT Oarapew
KOHJICHCATOPOB, Pa3/IBUralOT IJIACTHHBI TPETHETO KOHIEHCATOpa,
yBEJIMYUBasl PacCCTOSHUE MEXYy HUMU B 2 paza. HaliTu usmenenue
eMKocTH U 3apsiaa 6atapeu. Otet: 490 m/Ix, 0,21 Mx®D, 0,4 MmKo1.

3ananme 13. /IBa snementa (€1 =1,2 B, r1 =0,1 Om, £2=10,9
B, » = 03 Owm) coeauHeHbl OJHOMMCHHBIMHU ITOJFOCAMHU.
ComnporuBienne R coenuHuTenbHBIX MpoBOAOB paBHO 0,2 Owm.
Onpenenuth CUIIy TOKa B 1lend | M pa3HOCTh MOTEHIMAIOB Ha
3akuMax kaxkmoro ucrounuka. Otser: 0,5 A; 1,15 B; 1,05 B.

3aganue 14. Kpyrosoii Butoxk pagumycom R=15,0 cm
PacrojoKeH OTHOCUTEIBHO OECKOHEUHO JJIMHHOTO MPOBOJA TaK,
YTO €ro IUIOCKOCTh MapajuiesibHa MpoBoay. lleprneHaukysip,
BOCCTAHOBJICHHBIII Ha TMPOBOJ M3 LIEHTpa BUTKA, SIBISETCS
HOpPMAaJIbIO K TJIOCKOCTH BUTKA. Cuita Toka B nmpoBojie [1=5A, cuna
Toka B BUTKe TOKM [>=1A. PaccTosiHMe OT IleHTpa BUTKa /0
npoBoaa d=20 cm. OnpenenuTe MarHUTHYIO MHAYKITUIO B IIEHTPE
Butka. OrBeT: Bo=6,5MKT11.

3amanue 15. IlpoBonsgmmii MIOCKHI KOHTYP, HMMEIOIIUM
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¢dopmy okpykHOCTH panuyca r = 0,05 M momenieH B 0JHOPOJHOE
MarHUTHOE II0JIe€ TaK, YTO JIMHMM MAarHUTHOW HMHIYyKUWHU IOJIS
HaIpPaBIICHBI MEPICHIUKYIISIPHO MJIOCKOCTH KOHTYpa.
ConporuBnenue koHtypa R = 5 Owm. MarnutHas WHIYKUHS
Mensiercs 1o 3akony B = kt, rae k = 0,2 Tiu/c. Onpenenute: a) 3.1.c.
WHIYKIUHA, BO3HHMKAIOIIYIO B O3TOM KOHType; ©0) cumiy
WHIYKIIMOHHOTO TOKA; B) 3apsi/l, KOTOPBIH MPOTEUET MO KOHTYPY 32
nepsbie 5 cexkyHa uaMeHenusa noss. Oteet: 1,6 MB; 0,3 MA; 1,6
MK

3ananue 16. Karymka HaMOTaHa MEIHBIM MPOBOJIOM
muamerpom d=0,2 MM ¢ obOmed mmuHOM /=314 M u wumeer
UHAYKTUBHOCTH L=0,5 ['H. OnipeAenuTh CONPOTUBICHUE KATYIIKH:
1) B 1enu MOCTOSHHOTO TOKa; 2) B IIEMHU MEPEMEHHOr0 TOKa C
yactoror v=50 I'n. OtBet: R=160 OM; R=224 Om.

3aganue 17. B ombite lOHra crexisHHas IJIacCTHHKA
TONIIMHOW B 2 CM T[IOMEMIaeTcs Ha TMyTH OJHOTO U3
uHTEp(EepUpyOLUX JTydel neprneHauKysspHo Jydy. Ha ckonbko
MOTYT OTJMYaThCA JPyr OT JApyra 3HAYeHUS MOKa3aTels
MPETOMJICHHUS B PA3JIMYHBIX MECTaX TUIACTUHKH, YTOOBI NU3MEHEHNE
Pa3HOCTH XO0Jla OT 3TOW HEOJHOPOAHOCTH HE MPEBBIIAN0 | MKM?
Otger: A<n=5-10".

3aganue 18. [lydok OGemnoro cBera magaeT HOPMAIbHO K
MOBEPXHOCTU CTEKJISIHHOM TUIACTMHKK  TodmuHoN d=0,5 MxMm,
Haxojsmieiica B Bo3ayxe. [lokazarens npegomiaeHus crekna n=1,5.
B pesynbrare uHTepPEpeHIII UHTEHCUBHOCTh HEKOTOPBIX BOJIH,
JUTMHBI KOTOPBIX JIeXkKaT B Ipenenax Buaumoro cruekrpa (ot 400 mo
700 HM), ycuiuBaeTcst mpu oTpaxkeHuu. OnpenenuTe ATUHBI TUX
BoJiH. OTBeT: 0,6 MKM4 0,43 MKM.

3aganue 19. [lnockas BonHa (A=0,5MKkM) azaeT HOpMaJIbHO
Ha nuadparMy ¢ KpyrieiM oTBepctuem auamerpom 1,0 cMm. Ha
KAaKOM PACCTOSTHUM OT OTBEPCTHUSI HAa €r0 OCH JOJKHA HAXOAUTHCS
TOUYKa HAOJIIOACHMS, YTOOBI OTBEPCTHE OTKPBIBANO: 1) ONHY 30HY
®penento; 2) ase 30Hb1 Openena? Otser: 50; 25 m.

3aganue 20. Haiitu HanOonpliuii MOPSIOK CHEKTpa IS
KEJITOM JMHUM HaTpus C JUIMHOM BONHBI A=589 HM, eciu
noctosiHHast AudpakiuuoHHoi pemeTku d=2MkM. CKOJBKO BCETO
MakcUMyMOB jgaeT drta pemerka? Ilog kakum yriom ¢
HalOmonaeTcs nociennuit makcumym? OtBert: 3; 7; 62°.

3aganue 21. /IBa nosnspuzaropa pacnoioKeHbl TaK, YTO YIoJl
MEXy MX IUIOCKOCTAMH IpomyckaHus pasen 25°. Onpenenuts,
BO CKOJIbKO pa3 YMEHBIIUTCSI HHTEHCUBHOCTh €CTECTBEHHOT'O CBETA
MpU TPOXOKIeHuu: 1) uepe3 oauH (TMEpBbI) MmonsipuzaTop, 2)
gyepe3 oba moissspusaropa. KoaddumueHT moriomeHus cBera B
nonsipuzatope pasen 0,08. Otser: 2,17; 2,88.

3aganue 22. YepHoe teno umeer temnepatypy 3 kK. IIpu
OXJKJCHUH TeNa JJIWHA BOJHBI, MPUXOIAIMIAACS HA MaKCUMyM
M3JIy4aTeIbHOU CITOCOOHOCTH, M3MEHUIach Ha 8 MkM. [[o kakou
TeMIEPaTypbl oxyagumiocs Teno? Oteer: 323K.

3aganue 23. VY3kuif 1OyYOK  MOHOXpPOMAaTHYECKOTO
PEHTTEHOBCKOTO M3JIYUYCHHMsI MaJaeT Ha PacCEeHBaIOIee BEIIECTBO.
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IIpu 5>TOM JIMHA BOIHBI U3IydYeHHUs, pacCesHHOro no i yraamu 60°
u 120°, ornmyarorcs apyr or apyra B 2 pasa. CumTas, 4TO
paccesiHie MPOUCXOIUT HA CBOOOTHBIX JJCKTPOHAX, HAUTH JITUHY
BOJIHBI NTajiaroniero u3nydenus. Oreert: 1,2 nm.

3ananme 24. Kpacnas rpanuma  dortoadpdexra s
HEKoToporo mertauia paBHa 275 um. Haiitu: 1) paboty BbIXOna
3JEKTPOHA M3 3TOr0 MeTajlia, 2) MaKCHUMAaJIbHYIO CKOPOCTb
3JIEKTPOHOB, BBIPHIBAEMBIX M3 3TOT0 MeTalljla CBETOM C JUIMHOMN
BoiH 180 HM, 3) MakcUMalbHYIO KUHETHUYECKYIO SHEPIUIO 3THUX
snekTpoHoB. OtBeT: 4,525B; 9,1:10° M/c; 2,383B.

3aganue 25. DeKTpoH 001aMaeT KUHETHUECKON SHEpruei
30 »B. Onpenenuts n1eOpOHIEBCKYIO JJIMHY BOJTHBI 3JIEKTpoHA. Bo
CKOJIbKO pa3 M3MEHHUTCS 3Ta AJTUHA BOJHBI, €CIM KHHETUYECKas
sHeprus ymenbmurcs Ha 20%? Otset: 2,2:101%m; 1,12.

3apanme 26. [Ipu 1BM)KEHUH YaCTHULBI BIOJIb OCH X CKOPOCTh
€¢ MOJKET OBITh OIpejelieHa ¢ TOYHOCThIO (ommOKoi) 10 1 cm/c.
HaiiTu HeonpeneneHHOCTh KOOPAMHATHI, €CTIN YaCTHUIICH SIBISIETCS:
1) anexTpow, 2) apobunka maccoii 0,1r. Otser: 0,01m; 1028Mm.

3aganue 27. YacTuia HaxoauTcs B OECKOHEUHO TITyOOKOM
OJTHOMEPHOM TIOTCHIIMAIBHOW HMEs MHUHUMAJIBHYIO SHEPIHIO.
KakoBa BeposATHOCTb OOHApy>KEHHS YACTHIIBI B CPEAHEH TPETH
saMbI? Otset: 0,609.

3apanme 28. OnpenenuTs AJIMHY BOJIHBI, COOTBETCTBYIOILYIO
TpeTbel nuHUM cepun banbmepa: 1) B cmekrpe wuznmyueHuu
BOJIOpOJIa, 2) B cnexTpe uznyuenus nona reaus. Oteetr: 434HM,
1091M™.

3apanme 29. Omnpenenure nepuoj moiypacnaia H

21 .
Ha4YaJIbHYHO AKTUBHOCTB BHCMYTa 83031 , €CIN HU3BCCTHO, YTO

BHCMYT Maccoif m = 1 r, BeiGpacsiBaet 4,58-10" f — wactui 3a 1
CeKyHIy. Bo CKonbKO pa3 M3MEHUTCS aKTHMBHOCTH 3a MeECSII?
OtBerT: 5 cyTok; 64 pa3za.

3apanme 30. Snpo Gepwinus-7 [-paJgloaKTUBHO IO CXEMeE
K-3axBarta. 3ammcate peakuuto. Kakue wyacTuibl Tpu  3TOM
o0pa3zoBayuch?

3apanme 31. Bpruucoute B a.e.M. Maccy sapa °c , y
KOTOPOT'O SHEPIUsl CBSI3U HAa OAWH HYKJIOH paBHO 6,04 M>B. OTger:
10,0135 a.e.m.

3ananmne 32. CosHewyHass MOCTOSTHHAS i 3eMutd (PHEPTHUS
COJIHEYHOTO M3JIYUY€HHUs, MaJAIONIeT0 B E€JUHUIy BPEMEHHM Ha
€AMHUILY TUIOIIATU B MEPIEHIUKYJISIPHOM HaIlpaBJICHHWH) paBHA
1370 Jlx/c-mM*. Onupasch Ha 3Ty BeJIUYMHY, HAlUTE, CKOIBKO 10
Macce BOJOpOJia BBITOPAET €KECEKyHJHO BHYTPH COJIHIA, €CIH
W3BECTHO, YTO HCTOYHMKOM 3HEPrUHM COJHIA SIBISICTCS CHHTE3
YeThIpeX SAAep BoJopoaa ¢ oOpa3zoBaHueM sapa renus-4. OTBeT:
630 MITH.T/C.

Biaaners

Haspikamu
peuarhb
MIPUKJIAHBIC
3aJa4un c
TIOMOIIBIO
MaTeMaTHYECKO

IIpuMepHBIil NepevYeHb BONPOCOB H 3aJaHUI 110
J1a00opaTopHBIM padoTaM

Ne 1 ((HpI/IMeHeHI/Ie 3dKOHOB COXpaHCHHA [JIA OHIPCACICHUA
CKOPOCTH ITOJICTA ITYJIN)
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ro  amnmapara,
UCTIONB3Y S
TEOPUIO u
METO/IBI
¢byHIamMeHTanb
HBIX HayK

[IpuBenure mnpuMepsl CWI, JAIOMKUX  pa3Hble  BUJIBI
MOTeHLMaIbHOW sHepruu. Kakue U3 HUX NPUCYTCTBYIOT B
naHHOM pabote? WM300pa3ure cxeMy OSKCIEPHUMEHTAIbHON
YCTAaHOBKH U YKa)XUTE HA HEl CUJIbI, IEHCTBYIOIINE Ha BCE Tea,
BXOJISLIUE B CHCTEMY, B Ka)KJIbIii MOMEHT BPEMEHHU.

Kakue BennyuHBI MMeNUW KHHETHYECKass M MOTEHUHUATIbHAs
SHEPTUsl CUCTEMBI «IYJISI+MasSTHUK» B Pa3IUYHBIE MOMEHTHI
onbiTa? IlpeactaBbTe cXeMy HW3MEHEHHSI KUHETHYECKOW U
MOTEHLIMAJIbHON YHEPTUH CUCTEMBI.

Jis KakuX MOMEHTOB BPEMEHM B JIaHHOM SKCIIEPUMEHTE
MO>KHO IIPUMEHSATH 3aKOH COXPAaHEHUSI MEXaHUYECKOW PHEPTHH,
a JUIs KaKUX Hemb3s U noyeMy? Cxema.

Jis KakuX MOMEHTOB BpPEMEHM B JIaHHOM SKCIIEPUMEHTE
MOXKHO NPUMEHSATH 3aKOH COXPaHEHMs UMITYJIbCA, a JJIs KaKuX
Henb3s U noyemy? Cxema

Hcnonb3ys 3aKOHBl COXpaHEHMsI MOJyduTe QOpMyITy JUIs
pacdera CKOpOCTH T0JIeTa MyJIu B IaHHOM paboTe.

Kak npousBoautcst 00paboTKa IKCIIEPUMEHTATBHBIX JaHHBIX B
naHHoOU pabote. Kak ompenensieTcss JOBepUTENbHBIN HHTEPBAT
CKOPOCTM U  CpeaHsis  KBaJgpaThyeckas  IOrPELIHOCTh
OTKJIOHEHHS MasiTHUKA?

Ne 4 «HccnenoBanue BpalaTeIbHOIO JBMKEHUS TBEPIOTO TeEla
BOKPYT HETIOJIBUKHOM OCH»

1.

KakoB xapakrep 3aBUCMMOCTH MOMEHTAa MHEpPLUUH OT
paccTosiHUSA, HA KOTOPOM HaXOAMTCA TEJNO OT OCH BpalieHus? B
naHHoi padore. [Toctpoiite rpaduk 3Toi 3aBUCUMOCTH.
Kak skcniepumeHTanbHO onpeaenseTcss MOMEHT HHEPLIMU Tella B
JTaHHOU 1abopaTopHoit padboTe?
Kakue 3akoHBl cOXpaHEHUS TPUMEHSIOTCA JJs BbIBOJAA
pacuetHbix Qopmyn? Ilomyuute dopmydy I pacuera
MOMEHTA UHEPLIMH MasTHUKA.
KakoBa 3aBUCHMMOCTB yIJIOBOIO YCKOPEHHUS Tejla OT MOMEHTa
MPWIOKEHHbIX K HEMYy CWJI W MOMEHTa WHepHuHu Tena?
[Toctpoiite rpaduk 1aHHOM 3aBUCUMOCTH

Kaxk na mastHuke O6epOeka MOTyT OBITh ONIPE/IEICHBI YTII0BOE
YCKOpPEHHUE, MOMEHT JIECHCTBYIOIIMX CHJI 1 MOMEHT HHEpLUUun?
Kak B pmanHOl paboTe pacCUMTHIBAETCS IOTPEIIHOCTH
ONpEACICHUsI MOMEHTa HHEpPUMH Tella  OTHOCHUTEIBHO
IIPOM3BOJIBLHON OCH BpalleHUs?
IIponemMoHCTpUpPYHTE BO3MOMKHOCTH IPUMEHEHHUS  CPEJbI
Microsoft Excel (unm apyroit cpenpl) ans  o0paboTku
9KCIIEPUMEHTAIbHBIX TaHHBIX.

Ne 5 «OmnpenencHue XapaKTEPUCTHK 3aTyXaroIIUX KOJICOAHUH
(hU3HUECKOTO MasITHUKAY

1.

2.

[Touemy koneGaHus MasTHHKa B JaHHOW pabore OyayT
3aTyXaloMIMMH, JTa)Ke TIPU BBIKIIIOYCHHOM JJIEKTPOMAaruTe?
3anuInTe ypaBHEHHS 3aTyXalolMX M He3aTyXaroLux
Koje0aHui, CpaBHUTE HX.

Kak aMmumTyza 3aTyXarommx KoueOaHui 3aBUCUT OT BPEMEHH
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Ne
1.

Ne

U OT YucIIa KojeOanui?

KakoB pu3nyecknii cMbICT BETMYMH MPUMEHHUTEIBHO K JTAHHOMN
paboTte: HauanbHas aMIUIMTyAa KojeOaHWil, HauanbHas Qasza
KoJieOaHUH, KPyroBas 4acToTa KoJieOaHWM, IepHo.T KoJeOaHuH,
KO3 PHUIUEHT 3aTyXaHus, BpeMs pellaKcanuy,
Jorapu(MHUECKU JTEKPEMEHT 3aTyxaHus, J0OpoTHOCTh. Kak
OHM MeHst0TCs ¢ pocTtom U?

Kak MeHstoTCS XapaKTepUCTUKH 3aTyXaloluX KoJeOaHui
HavajgbHAasg  aMIUIUTyAa  KojeOaHui, HavanpHas  (asa
KoJieOaHUH, KPyroBas 4acToTa KoJieOaHUM, Iepro.T KoJeOaHuH,
KO3 PUIMEHT 3aTyXaHus, BpeMs pellaKcanuy,
JOrapu(pMHUUECKUI JEKPEMEHT 3aTyXaHMs, 10OPOTHOCTb €CIIH
OJIMH U3 TTapaMeTPOB JJaHHOTO (pU3UUEcKOoro MasiTHuka: [, m, L
, k yBemumuntcs (OGO yMEHBIIMTCS) TPU (PUKCHPOBAHHBIX
3HAYEHUAX OCTABIIUXCSA?

Jnga d4ero, B JgaHHOM pabore, TpaQuKu CTPOAT B
norapudmmuyeckom macitade?

[IpopeMoHCTpUPYHTE BO3MOXXKHOCTH ~ NPUMEHEHHS  CPE.IbI
Microsoft Excel (unmmu apyroit cpenbl) ans o0pabGoTKH
HKCIEPUMEHTAIBHBIX JAHHBIX.

11 «M3yueHune cTaTuCTUUECKUX 3aKOHOMEPHOCTEWN»

KakoBo pacmnpeneneHue apoOu 1Mo syeilkaM Ha JIOCKe
lanerona? Kakoe pacmpeneneHue aHaJIOTHYHO JTAHHOMY B
MKT?

KakoBo pacnpeneneHue 3J€KTpOHOB 110 MOAYJIO CKOPOCTH B
JaHHOM  pabore? Uro mPOMCXOMUT MpU  HM3MEHEHUH
HaNpsDKEHUs Hakasa?

Kakue craructuueckue MeTOAbl NPUMEHSAIOTCS B JIaHHOM
pabote?

[TponeMoHCTpUPYHTE BO3MOXKHOCTb MPUMEHEHHsI  CpeJibl
Microsoft Excel (mmm papyroii cpensl) it o0paOOTKH
HKCIEPUMEHTAIbHBIX JaHHBIX.

14 «Omnpenenenue mokasarens aguadbatsl Merogom Kinemana u

He3opmay

l.
2.

Ne

OO0bsicHUTE XOJ] SKCTIEpUMEHTA U PE3yJIbTaThl pacueTa.
HazoBuTe mnporecchl, NpPOUCXOIALIME C Ta30M, B XOAE
SKCIIEPUMEHTa U M300pa3uTe X rpaduyecKu.

3anumuTe ypaBHEHMsI IJisi BbIBOAAa (OPMYJIbl TOKa3aTest
annadaTel.

[IponeMoHCTpUpYyHTE BO3MOXXHOCTH MHPUMEHEHHUS  CPEbI
Microsoft Excel (wnmm gpyroit cpenmsl) s o0pabOTKH
OKCIIEPUMEHTATBHBIX JTaHHBIX.

Kak B pmaHHOW pa0oTe MHHMUMH3UPYETCS MOTPEIIHOCTD
AKCTIEPUMEHTAIBHBIX JTaHHBIX?

21 «HMccnenoBanue 3JIEKTPOCTATUYECKOTO TOJIS C TOMOIIBIO

30HOa»

1.

Uro Takoe HampsHKEHHOCTh 3JekTpuueckoro mnoms? Kak
rpaduuecKy MPeACTaBUTh pacupeseseHre HalpsDKEHHOCTH B
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pa3HBIX TOYKAX JIEKTPHUUECKOTO MO B JaHHOH paboTe?

2. Yto Takoe mOTEHUHMAT »3JeKTpocTtatndeckoro moma? Kak
rpadguyueckd TMPEACTaBUTh paCHpeleiCHHe TIOTSHIMAla B
Pa3HBIX TOYKAX AIEKTPUIECKOTO TOJIS B TAaHHOK padoTe?

3. Uemy paBHa paboTa MO TEpEeMEUICHUIO 3apsiia BIOJb
SKBUIIOTEHIIMAIBHON MOBEPXHOCTH U IO 3aMKHYTOMY KOHTYpY,
OTPAaHUYECHHOMY YYacCTKaMM CHJIOBBIX M 3KBHUIOTECHIIMAJIbHBIX
auHui? Beraucnure paboTy TO TEpEeMENICHHI0 3apsga Io
3aIaHHOU TPACKTOPHH.

4. Kak u3MeHMTCS KapTHHA CWIOBBIX W HSKBUIOTECHIIMAIBHBIX
JUHUA TpU  yBeNWYEHUW (YMEHBIICHHH) HAMPsHKEHHOCTH
MEXTY SJIEKTPOJAMU?

Ne 24  «Pacmmpenue mpenena U3MEpPEHHS — aMIiepMeTpa

MOCTOSIHHOTO TOKa»

1. KakoB nmpuHIMN AEHWCTBUS 3IEKTPOU3MEPHUTENBHBIX PUOOPOB
MarHUTOJNEKTPUUECKOT0 M 3JEKTPOMAarHUTHOIO  THIIA,
MPUMEHSEMBI B TaHHOK padboTe?

2. Uro Ha3pIBalOT TOKOM IOJHOTO OTKJIOHEHHS M HamlpsKEHHUEM
TIOJTHOTO OTKJIOHEHUS AJIEKTPOU3MEPHUTENHHOTO prubopa?

3. Kakum o00pa3oM BKIIOYAIOT ammepMeTp M BOJBTMETP B
NEKTPUYECKYIO LeNb ISl U3MEPEHUs TOKa M HaIpsHKEHUs?
IIponeMoHCTpUpYHTE HABBIKM BKJIIOUEHMS 3THX NPHOOPOB B
ANEKTPUYECKYIO LIETb.

4. Yro Takoe wmyHT? Jlns Yero M Kak OH MCHOJIb3yeTcs?
[IponemMoHCTpUpPYHTE UCIIOIB30BAHKE LIIYHTA.

5. Yro Takoe noGaBoyHOE compoTuBieHUe? Iy 4ero u Kak OHO
HCTIONb3yeTCs? [TIponeMoHcTpUpy#iTe HCIIOJIb30BaHHUE
00aBOYHOI'O CONPOTHUBIICHHUS.

6. IlpomeMoHCTpUpyHTE BO3MOXXHOCTH TNPUMEHEHUS  CPEIbI
Microsoft Excel (unmu ppyroit cpenbl) ans o0pabOTKH
9KCIIEPUMEHTAJIbHBIX IaHHBIX.

7. Kak B pgaHHOM pa0oTe MHHMMHU3HPYETCS MOTPELIHOCTb
9KCIIEPUMEHTAJIbHBIX IaHHBIX ?

Ne 28 «Omnpenenenne HHIyKTUBHOCTH KAaTyIIKM W MarHUTHOM

MIPOHHUIIAEMOCTH (PEePPOMArHUTHOTO TEJIa»

1. Kakme mnpubOpsl MpUMEHSIIMCh B JaHHOW pabore IS
OTIpeieNINs NapaMeTPOB MOCTOSIHHOTO U NEPEMEHHOT0 TOKa?

2. Ilonmyuute ¢dopmyny nanas pacdera IOJTHOTO COMPOTHBICHUS
LeNH NEePEMEHHOT0 TOKa, UCII0JIb3yeMOH B JaHHOM paboTe (miu
MIpPE/ICTaBICHHON NPENOAaBaTEIEM).

3. Kak onpenensiiach MHAYKTUBHOCTb KaTYIIIKU B JaHHOW paboTe?
Kakuwm erre cnoco0omM MOKHO ONpeIeTuTh HHAYKTUBHOCTH?

4. TlponeMOHCTpUpYHTE BO3MOXKHOCTh TNPUMEHEHUS  Cpeibl
Microsoft Excel (unm apyroit cpenpl) ans  o0paboTKu
HKCHEPUMEHTAIbHBIX JAHHBIX.

Ne 32 «Ompenenenue paavyca KpPUBU3HBI JIMH3BI M I1OJIOCHI
MPOMYCKaHUs CBETOPIIBTPA C MOMOIIBIO Koster HproToHay
1. Kak o0bscuserca nossieHue koiuer Herorona?
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[Momyuute popMyIbl JyIs pacyeTa panycoB TEMHBIX U CBETJIBIX
kxozern HrroToHa.

[onmyuure dopmyny Ui omnpeAeneHus paanyca KpPUBU3HBI
JIMH3EL.

Kak B pgaHHON paboTe MHMHUMHU3UpPYETCS MOTPEIIHOCTD
AKCTICPUMEHTAJIbHBIX JIAHHBIX ?

No 34 «Onpenenenue JIMHBI CBETOBOM BOJHBI M XapaKTEPUCTUK
TU(PPaKINOHHOM PEIISTKID

1.

2.

Ne

KakoBbl mapameTpsl M XapaKTEpUCTUKH AUGPAKIIMOHHOMN
pELIETKH, IPUMEHSIEMOMN B SKCIIEPUMEHTE?

[omyuute popmyiy As onpeneneHus JJIMHbI CBETOBOW BOJIHBI
npu Audpakuuy Ha 1U(PaKIMOHHON peleTKe.

KakoBo  mpakTHueckoe  TpuUMEHEHHE  AU(PAKIIMOHHBIX
peueTok?

Kak B pmaHHON paboTe MUHUMHU3HUPYETCS MOTPEIIHOCTD
9KCIIEPUMEHTAJIbHBIX TaHHBIX?

35 «OmpeneneHne KOHIEHTpAallMM pacTBOPOB caxapa U

IIOCTOSIHHOM BPAILIEHUS

1.

2.

(98]

Ha ocHOBe Kakoro SsBIEHHS ONpPENEISICTCS KOHLEHTPALMs
pacTBopa caxapa B JaHHOM DKCIIEpPUMEHTE?

[TosicHuTE YyCTPOMCTBO M MPUHLMI ACHCTBUS TpUu3Mbl Hukois
[losicHUTE YCTPOMCTBO M NPUHLHUII JEUCTBUSA IOJYTEHEBOIO
caxapumeTpa

Kak B pmaHHON paboTe MUHUMHU3HUPYETCS MOTPEIIHOCTD
9KCIIEPUMEHTAJIbHBIX TaHHBIX?

Ne 36 «CHATHE BONBTaMIEPHBIX XapaKTEPUCTHK (POTOIIEMEHTA U
OIIPEJIECIIEHUE €T0 YyBCTBUTEIBHOCTID)

l.
2.

[Ipoananu3upyiiTe moay4yeHHbIE B 1abopaTopHOi pabote BAX
Kak onpenenserca mnocrosHHas [lmaHka B JaHHOM
3KCepUMEHTE?

Kak B pmaHHON paboTe MUHUMHU3HUPYETCS MOTPEIIHOCTD
9KCIIEPUMEHTAJIbHBIX TaHHBIX?

Kak B pmanHOl paboTe pacCUMTHIBAETCS IMOTPEUIHOCTH
onpeneneHus noctosHHou [Inanka?

[IponemMoHCTpUpPYHTE BO3MOXKHOCTH IIPUMEHEHHUs  CPEIbl
Microsoft Excel (ummu apyroit cpenbl) ans o0paboTKH
JKCIEPUMEHTAIBHBIX TAHHBIX.

Ne 41 «MccnenoBanne Bo30YKIEHUSI aTOMOB Ta3ay

1.

2.

OOBbscHUTE MIPUHIIMII OTIPeIeTICHHs BO30YKACHHBIX COCTOSHUN
aTOMOB Tra3a B 3KCIIepuMeHTe?

[TosicauTe puHIMI PabOTHI AIEKTPOHHOMN JIAMITBI

B xakom AWana3oHe OJCKTPOMArHUTHBIX  BOJIH  JICKHT
M3Iy4eHne Bo30YKACHHBIX aTOMOB MAapOB PTYTH U MO4YeMy?
Kak B pgaHHOM »SKcHepuMeHTEe oOmpenensieTcs o01acTh
JOKaNW3allud  3JEKTPOHA M KaK TOMy4YeHHBbIE JIaHHBIE
COIJIACYIOTCS C TEOPETUYECKUMHU IPEANOCHUIKAMU?
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Ne 42 «Omnpenenenue riiaBHbIX KBAaHTOBBIX YHCEN BO30YKICHHBIX
COCTOSTHUI aToMa BOAOPOJa»

1.

2.

[98)

[losicHuTe yCTpPOHCTBO W MNPHHUUI pPabOThI CHEKTPOCKOINa,
HCIIOh3yEMOTO B JJaHHOU paboTe

[Momyunte dopMyiy nAns ONpEeNETUHHS TIABHBIX KBAHTOBBIX
yucesl BO30YKACHHBIX COCTOSHUN aromMa BOJOpPOJAa U JAPYTUX
BOJIOPOJIONIOAO0OHBIX aTOMOB

UTto Ha3bIBaeTCS TPAyHPOBOYHBIM rpadukoM?
[IponeMoHCTpUpYHTE  BO3MOXHOCTH NPUMEHEHUS  CPEIBI
Microsoft Excel (wmm gapyroit cpeasl) mius oOpabOTKH
SKCIEPUMEHTAJIbHBIX TAHHBIX

Ne 51 «M3y4yeHue 3aKkOHOMEPHOCTEN O-pacraga»

1.

kb

Ne

Uro Takoe aKTHBHOCTh PAJWOAKTUBHOTO JJICMEHTA, €€
BBIUMCJICHUE U €AMHULIBI U3MEPEHUS.

B uem coctourt 3akoHn I'eitrepa - Herrona?

Kak onieHuTh 3HEPruto o - YaCTUIbI?

YcTpoiicTBo 1 puHIHI paboThl cueTunka I elirepa-Miosiepa.
[IponemoHCcTpUpyiiTE  BO3MOXKHOCTH MPUMEHEHUS  CPEJIbI
Microsoft Excel (wmm gpyroit cpeasl) mns o0OpabOTKU
AKCIIEPUMEHTATbHBIX TaHHBIX

53 «OmnpeneneHre MaKCHUMalbHOM SHEpruM [-dacTvil M

I/I[[GHTI/I(bI/IKaIII/ISI PaaArOaKTUBHBLIX MPEIIapaToB»

1.

2.

Kakue m3BecTHBI pa3HOBHIHOCTH OeTa-pacnana? Kakast u3 HuX
UCCIIeAyeTCsS B JAHHOM dKCIIepUMeHTe?

B kakux numamazoHax HaXoIATCS TEPHONBI TOJypacrana |
sHepruu Oera- pacraaa NPUPOIHBIX PATUOHYKIUIOB?

KakoBbI 0CHOBHBIE OCOOCHHOCTH B3aMO/ICHCTBUS OeTa-4yacTHIl
C BeIIecTBOM?

[MponemMoHCTpUPYHTE BO3MOKHOCTH HPUMEHEHHS  CpPEbI
Microsoft Excel (unmm apyroit cpenbl) ans  o0paboTKH
HKCIIEPUMEHTAIbHBIX JAHHBIX




0) Ilopsinoxk mnpoBefeHUs] MPOMEKYTOYHOH aTTeCTALMH, MOKa3aTeJld W KPUTEPHH
OLICHUBAHMS:

[IpomexxyTounast arrectamusi 1Mo AUCHUIUIMHE «®DuU3MKa» BKIOYAET TEOPETUUYECKHE
BOHpOCBI, ITIO3BOJJIAIOIINEC OLICHUTH ypOBeHL yCBOGHI/I}I OGy‘IaIOH_II/IMI/IC}I 3HaHPII>'I, n HpaKTI/I‘IeCKI/IC
3aJIaHUsl, BBISIBJISIIONIUE CTEMEHb CPOPMUPOBAHHOCTH YMEHHUH U BIaJACHUH, POBOAUTCS B popMme
DK3aMCHOB.

DK3aMeH 10 JaHHOW JTUCIUIUIMHE MPOBOJUTCA B YCTHOW (popMe IO dK3aMeHAIMOHHBIM
Oumneram, KaKIbId M3 KOTOPHIX BKIIOYAET 2 TEOPETHUYECKHX BOIMPOCAa M OJHO IMPAKTUYECKOE
3aanue (3amaqy).

Ilokazamenu u Kpumepuu oyeHUBAHUA IKIAMEHA:

— Ha OIEHKY «OTJMYHO» (5 0ayioB) — 00yYaromuiicss JEMOHCTPUPYET BBHICOKHI YPOBEHb
c(OPMHPOBAHHOCTU KOMIIETEHIMI, BCECTOPOHHEE, CHCTEMAaTHYeCKOe U TIIyOOKOe 3HaHME
y4eOHOro MaTepuasia, CBOOOJHO BBINOJIHSAET IMPAKTHUYECKHE 3aJaHHs, CBOOOIHO OIEpUpPYyET
3HAaHUSMM, YMEHUSIMH, IPUMEHSET UX B CUTyalUsX MOBBILIEHHOMN CI0XKHOCTH.

— Ha OLIGHKY «Xopomo» (4 6amra) — oOydarommiicss 1eMOHCTPUPYET CPEIHHIA YPOBEHBb
Cc(OPMHPOBAHHOCTU KOMIIETEHLIMH: OCHOBHBIE 3HAHMSA, YMEHHsI OCBOEHBI, HO JOIyCKAIOTCA
HE3HAYUTENbHbIC OIIMOKM, HETOYHOCTH, 3aTPyTHEHHUS IPU aHAJTUTUYECKHUX OIepalHsX, IEpeHoce
3HAHUM U YMEHUI Ha HOBbIE, HECTAHIAPTHBIE CUTYALUH.

— Ha OLEHKY «YyAOBJIETBOPUTEJBHO» (3 Oamna) — oOyyaromuiicss JEMOHCTPUPYET
HIOPOTOBBIM YpPOBEHb C(HOPMUPOBAHHOCTH KOMIIETEHLMN: B XOJ€ KOHTPOJIBHBIX MEpPONPHUATHH
JIOMyCKAIOTCA OIIMOKH, MPOSIBIAETCS OTCYTCTBHE OTHENBbHBIX 3HAHWUN, YMEHHI, HaBBIKOB,
00y4aromMiCs HUCHBITHIBACT 3HAUUTENbHBIC 3aTPYAHEHUS IPU ONEPUPOBAHUU 3HAHUSAMH MU
YMEHHUSIMU TP UX NIEPEHOCE Ha HOBBIEC CUTYAaIIHH.

— Ha OLIEHKY «HeY/0BJIETBOPHUTEJIbHO» (2 Oaia) — o0ydaromuiics 1eMOHCTPUPYET 3HAHUS
He Oonee 20% TeopeTHUYECKOro MaTepHualia, JOMyCKaeT CYIIECTBEHHbIE OIIMOKH, HE MOXKET
NI0Ka3aTh MHTEJUIEKTyalIbHbIE HABBIKM PEIICHUS MPOCTHIX 3a/1a4.

— Ha OLIEHKY «HeYJAOBJIETBOPUTENbHO» (1 Oaymn) — oOyuaromuiicss He MOXKET MOKa3aThb
3HaHUS HAa YPOBHE BOCIIPOM3BEICHHS W OOBACHEHHWS HWH(POpMAIMK, HE MOXET I0Ka3aTh
UHTEJUIEKTYaJIbHbIE HABBIKU PEIIEHUS MPOCTHIX 3a/1a4.
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