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1 Lean ocBOeHU S IMCHUIJINHBI (MOXYJIS)

[lenpto ocBoeHUst AUCHUILTUHBI «DuU3HKa» ABIsAeTCS (HOPMHUPOBAHHE Yy OOYUYAIOUTUXCS
aJICKBaTHOW COBPEMEHHOMY YpPOBHIO 3HAHMN HAay4YHOM KApTHUHBI MHUpa, a TaKKe pa3BUTHE
CIIOCOOHOCTH TPUMEHSTh OCHOBHBIE TOJIOKEHHUS, 3aKOHBI M METOJbl KJIACCHYECKON U
COBPEMEHHON (M3UKHW W COOTBETCTBYIONIMH (DU3UKO-MAaTEMAaTHUECKUM ammapar JUisl PEeIIeHUs
TEOPETUIECKHX, MPUKIIAIHBIX U MPAKTUISCKUX 33]1a4, BO3SHUKAIOIIUX B X0e MPOo(HecCHOHATBLHOMI
NEeSITEIbHOCTH.

2 MecTo 1MCIUILIHHBI (MOYJIs1) B CTPYKTYpe 00pa3oBaTe/IbHOM NPOrpaMMbl

Jucrunnnaa Ou3rka BXOAUT B 005A3aTENbyI0 YacTh YUEOHOTro MiaHa oO0pa3oBaTelbHON
POTPAMMBI.

Jig  u3ydeHus  JAMCUMIUIMHBI  HEOOXOAMMBI  3HAHUS  (YMEHHMs,  BJaJeHus),
c(OpMHUPOBAHHBIE B PE3YJIbTATE U3YUCHHSI AUCIUTUTUH/ IPAKTUK:

®usuka, Maremaruka, Xwumus u HWHpopmatuka B  oObeme  cpenHei
00111e00pa30BaTEIbHON IIIKOJIBI

3HaHus (YMEHUS, BIaJleHus), MOTYYeHHbIE TPU U3yYEHUU AAHHON AMCLUUILUIMHBI OyIyT
HEOOXOAUMBI JUTSl U3yYSHUS T CIUTLTH/TIPAKTHK:

Xumus

be3onacHocTh BefieHHs TOPHBIX pabOT

TeopeTnueckas MexaHUKa

®du3uKa rOpHBIX MOPOJ]

be3onacHoCTb )KH3HEACATETHHOCTH

[IpuknagHas MexaHuKa

ConpoTuBieHUE MaTEPUATIOB

CrpouTtenbHasi TeOTEXHOJIOTUS

3 KomnereHuuu o0y4arouierocsi, popMupyemMbie B pe3ya1bTaTe 0CBOCHUS

AMCHUIIMHBI (MOYJIS1) M IIJIAHUPYEMBbIE Pe3yJbTAaThl 00y4eHus

B pesynpraTe OCBOCHMS IUCHMIUIMHBI (MoOayns) «Dusuka» 00ydaromuiicss TOJKeH
001aaTh CIEAYIOIUMHU KOMIIETEHIMSIMHU:

KOI[ HHAUKATOpa I/IHI[I/IKaTOp JOCTHIXKCHUA KOMIICTCHIINN

VK-1 CrniocoGeH OCyIIeCTBISATh KPUTHUYECKUH aHaau3 NPOOJIEMHBIX CHUTyalluii Ha OCHOBE
CUCTEMHOTO IMOAX0/a, BEIpA0ATHIBATH CTPATETUIO JEUCTBUI

VK-1.1 AHanmu3upyeT TpOOJEMHYIO CHUTYalldl0 KaK CHUCTEMY, BBISABISAS €€
COCTABJISIIOLIUE U CBA3U MEXK/1Y HUMHU
YVK-1.2 KpuTtniecku orieHMBaeT HaIKHOCTh UICTOYHHKOB HH(OpMALIUU, pabOTaeT C

MPOTHBOPEYNBOM WH(pOpMaNMell W3 pa3HBIX HCTOYHUKOB, OIPEICIseT
npobenbl B uHpOpMammMu, HEOOXOAMMOW I peuieHus MnpoOIeMHON
CUTVAIIWH, U TPOEKTUPVYET MPOLIECCHI MO MX YCTPAHCHUIO

VK-1.3 PazpabarbiBaeTr u comepKaTeIbHO apryMEHTHPYET CTPATETHi0 PEeIIeHUs
HpOGHeMHOﬁ CUTyallud Ha OCHOBC CHUCTCMHOI'O WU MCKIAWCHHUIUIMHAPHOTO
MOAXOJIOB; CTPOMT CIEHApUU peaju3allid CTpaTeruu, OIpeaesss
BO3MOXXHBIC PUCKHU U IIpeajiaras nyTu ux YCTpaHCHUA




4. CTpyKTypa, 00bEM U COAEPKAHNE TUCHUILIUHBI (MOIYJIs1)
OO0mmast TpyI0eMKOCTh AUCIHILTUHBI COCTaBIsAeT 9 3aueTHBIX eauHmIl 324 akaj. 4acoB, B TOM
qyucle:

— KOHTaKTHas paboTa — 17 akaJ. 4acos:
—aynutopHas — 14 akaJ. 4acos;

— BHEAyIUTOpHAas — 3 aKkaj. 4acos;

— camocTosiTebHas padoTa — 294,4 aka. 4acos;

— B (popMe npaKTHUECcKoi moAroToBKu — 0 akas. yac;
— MOATOTOBKA K 3K3amMeHy — 12,6 akaj. yac

— MOJATOTOBKA K 3auéty — 12,6 akaj. yac

®dopma aTTecTallnu - 3a4€T, SK3aMeH

AynutopHas 3 s
KOHTaKTHas pabora E 3 dopma TeKyIiero
=
B aKajl. yacax o Bun KOHTPOIS
Pasnen/ Tema 2 ( A. uacax) = y p Kon
> 3 ©|caMocTosTeNbHOM [ ycrieBaeMOCTH U
JACIUILTAHBI R E s . | kommeTeHuHN
0 & paboThl MPOMEKYTOYHOM
na6. | mpakt. | €8
Tek. : 1 28 aTTecTalluu
3aH. 3aH. | U &
1. Mexanuka
BBITIOJTHEHUE
MIPAKTHIECKUX
pabor (perieHue
3a1ad,
MUChMEHHBIX DOBEDKA
1.1 Kunemarunka pabor); I/IHZ[I/I}I:I/IZ[ aanHblx
MOCTYyNaTeNbHOTO u 0,5 0,4/0,41| 5 KOHTpOJIbHAs 3aaa1}{lm71'
BPAIIATEIbHOTO IBIKCHUS pabora; ’
KOHCYJBTallUH
CaMOCTOSITETIEHOE
n3ydeHue
yueOHOI u
Hay4HOU
JUTEPaTyphl
MOATOTOBKA K
1 CEMUHApPCKOMY,
1a00paTOPHOMY
3aHSTHIO;
BBITIOJTHEHNE
nabopaTopHbIe
MPAKTHICCKUX
paboTsl;
pabort (perienue
CeMUHApCKue
1.2 Junamuka 3a/1ad, SAHSITHS:
MOCTYyNaTeIbHOTO u 0,2 0,5 10,4/0,4U| 5 MHUCbMEHHBIX HDOBE K;
BpAIIATEIBHOTO JBIKCHHS pabor); POBep
WHIUBUAYaIbHBIX
KOHTPOJIbHAS .
3aIaHui;
paborta;
KOHCYJIbTalluU
CaMOCTOSITETIEHOE
n3ydeHue
y4eOHOU 1
HayYHOU
JIUTEPATYPbI




1.3 3axkoHBI coXpaHEHHS B
MeXaHUKe

0,2

0,4

10

BBITIOJTHEHUE
MIPAKTHIECKUX
pabort (perieHue
3a1ad,
MUChMEHHBIX
pabor);
KOHTPOJIbHAS
paborta;
CaMOCTOSITETIEHOE
n3ydeHue
yaeOHOU U
HayJHOU
JIUTEPATYPhI

MpOBEPKA
WHAWBUYaIbHBIX
3aIaHUM;
KOHCYJIbTAlluH

1.4 MexaHudeckue
KoJIe0aHus ¥ BOJHBI

0,2

0,4

10

BBITIOJTHEHUE
MIPAKTHIECKUX
pabort (perieHue
3a1ad,
MUChMEHHBIX
pabor);
KOHTPOJIbHAS
paborta;
CaMOCTOSITETbHOE
n3y4YeHHUE
yueOHOI 1
Hay4HOU
JIATEPATyPHI

MIPOBEPKA
WHAUBUIYAIbHBIX
3aIaHU;
KOHCYJIbTalluH

1.5 PenstuBucrckas
MexaHHKa

0,2

0,2

12

BBITIOJTHEHNE
MPAKTHICCKUX
pabort (perienue
3ajad,
MIICBMEHHBIX
pabor);
KOHTPOJIbHAS
paborta;
CaMOCTOSITETbHOE
U3y4deHHe
yueOHOI n
Hay4yHOU
JIUTEPATyPHI

MPOBEpPKA
WHAWBUIYaJIbHBIX
3aIaHUI;
KOHCYJIbTalluH

Hroro no pazaery

1,3

0,5

1,8/0,811

42

2. MonekynsipHas  (usnka

TEPMOJJUHAMUKA

nu

2.1 Craructuyeckas (pu3nka
u

MOJIEKYJISIPHO-KHHE THYCCKAsT
Teopus

0,2

0,2

25

BBITIOJTHEHNE
MPAKTHICCKUX
pabort (perienue
3ajad,
IIICEMEHHBIX
pabor);
KOHTPOJIbHAS
paborta;
CaMOCTOSITETbHOE
U3y4YeHUE
yueOHO u
Hay4YHOU
JIUTEPATypPhI

MpOBEpKa
WHINBUIYAIbHBIX
3aJIaHMI;
KOHCYJIbTalluU




2.2 TepmonnHamMuKa

0,2 [1,5/1,5U

0,2

25

CEeMUHAPCKOMY,
11a00paTOPHOMY

C

pabort (perienue

IMOJATOTOBKA K

3aHATUIO,
BBITIOJTHCHUEC
MPaAKTUYCCKUX

3ajad,
MIICEMEHHBIX
pabor);
KOHTPOJIbHAS
paborta;
aMOCTOSITEIIEHOE
n3ydeHue
yaeOHOU 1
HayYHOU
JIUTEPATYPhI

nabopaTopHbIe

CeMHHAPCKHUE

UHAWBUYaJIbHBIX

KOHCYJIbTallun

paboTsl;

3aHATHS,
HpOBEpKa

3aJIaHMI;

HWroro no pazaery

0,4 |1,5/1,51

0,4

50

3. DeKTpUIECcTBO U MarHETU3M

3.1
none

DJIEeKTPOCTaTUYECKOe

0,2

0,2

10

BBITIOJTHEHNE
MPAKTHICCKUX
pabort (perieHue
3ajad,
IIICBMEHHBIX
pabor);
KOHTPOJIbHAS
paborta;
CaMOCTOSITETbHOE
U3y4YeHUE
yueOHO u
Hay4yHOU
JUTEPaATyPHI

HUH,

KOHCYJIbTallun

MpOBEpKa
JIUBUTYaJIbHBIX
3aJIaHMI;

32 DNEKTPOCTAaTHIECKOE
10JI€ B BELIECTBE

10

CaMOCTOSITENIbHOE
H3y4YeHHE
yueOHO u
Hay4yHOU
JIUTEPATypPbI

KOHCYJIbTallun

33 TlocTostHHBIH
3JEKTPUYECKUIN TOK

0,2 10,5/0,51

0,2

10

MOJIrOTOBKA K
CEeMUHAPCKOMY,
11a00paTOPHOMY

3aHATHIO;
BBITIOJTHEHUE
MIPAKTHYECKUX
pabor (perieHue
3a1ad,
MUChMEHHBIX
pabor);
KOHTPOJIbHAS
pabora;
CaMOCTOSITETIEHOE
nu3ydeHue
yaeOHOU 1
Hay4YHOU
JIUTEPATypPhI

nabopaTopHbIe
paboTshl;
CEeMHHAPCKUe
3aHATHS,
HPOBEpKa

WHIANBUIAYAJIBHBIX

3aIaHUM;
KOHCYJIbTAIlUH

3.4 MarauTtHoe
BaKyyMe U B BEILICCTBE

noJjc B

0,2

0,2

10

CaMOCTOSITENIbHOE
H3y4YeHHE
yueOHOI n
Hay4HOU
JIUTEPATYpPbI

KOHCYJIbTalluN




35 DneKTpoMarHuTHas
HAHITYKIHS

0,2

0,2

10

CaMOCTOATCIIbHOC

BBITIOJTHEHUE
NPaKTHYCCKHUX
pabort (perieHue

3ajad,
MUChMEHHBIX

pabor);
KOHTPOJIbHAS

paborta;

H3yuYCHHE
yaeOHOU U
HayJHOU
JIUTEPATYPhI

WHIANBUIAYAJIBbHBIX

poBepKa

3aIaHUM;
KOHCYJIbTAlluH

3.6 DneKTpuIecKue
Koie0aHus W NepeMEHHBIN
TOK

0,2

0,2

20

CaMOCTOATCIIbHOC

H3yuCHHE
yaeOHOU 1
Hay4YHOU
JIUTEPATyPhI

KOHCYJIbTallun

Hroro no pazaery

1 10,5/0,51 1

70

4. BonHOBas ¥ KBaHTOBAs ONITHKA

4.1
BOJIHBI

DeKTpOMarHuTHBIC

0,2

16,4

CaMOCTOSITEIIbHOE
H3yueHHe
yueOHOI u
Hay4yHOU

JIUTEPATypbI

CeMUHApCKue
3aHATHS,
KOHCYJIbTallu!

4.2 Uurepdepenuns
CBETOBBIX BOJTH

0,1

0,2

20

BBITIOJTHEHUE
MIPAKTHIECKUX
pabort (perieHue
3a1ad,
MUChMEHHBIX
pabor);
KOHTPOJIbHAS
paborta;
CaMOCTOSITETbHOE
U3y4YeHUe
yueOHO u
Hay4yHOU
JIUTEPATyphl

MPOBEPKA
WHAWBUYaJIbHBIX
3aIaHUI;
KOHCYJIbTAIlUH

4.3 Jludpakiusi CBETOBBIX
BOJIH

0,1

/11 0,1

20

MOJrOTOBKA K
CEeMUHAPCKOMY,
n1ab0opaTOpHOMY

3aHATHIO;
BBITIOJTHEHUE

MIPAKTHIECKUX
pabor (perieHue

3a1ad,

MUCHMEHHBIX

pabor);

KOHTPOJIbHAS

paborta;
CaMOCTOSITETIEHOE
n3ydeHue
y4eOHOU 1
HayYHOU
JIUTEPATyPhI

nabopaTopHbIe
paboTsl;
CeMUHApCKue
3aHSITHS,
IpOBEpKa
WHIUBHUAYaJIbHBIX
3aJIaHMI;
KOHCYJBTallUH

4.4 KBaHTOBAas ONTHKA

0,1

20

CaMOCTOSITENIbHOE
H3y4YeHHE
yueOHO n
Hay4yHOU

JIUTEPATYpPbI

poBepKa

HHINBUAYATbHBIX
3aJIaHMI;

KOHCYJIbTalluu

HWroro no pazaery

0,5

1/11 1,3

76,4

5. KBauroBas, aTomHas

sepHast pusnka

"




KOHTPOJIbHAS
paborta;
IpOBEpKa
CaMOCTOSITEIIbHOE T
5.1 KBaHTOBasi MEXaHUKa 0,2 0,5 20 HU3y4yeHue Y .
. 3aJaHu;
yueOHO u
. KOHCYJbTalluH
Hay4HO#
JIUTEPaATyPHI
BBITIOJTHEHNE
MPAKTHYCCKUX
pabort (perienue
3ajad,
IIICBMEHHBIX boBEPKa
pado); I/IHZ[I/I}I:HZ[ :J'II:HI:IX
5.2 ®usuka atoma 0,2 10,5/0,51| 0,5 10 KOHTpOJIbHAs Y .
3aJIaHUii;
paborta;
KOHCYJBTallUH
CaMOCTOSITETbHOE
H3yuYeHHE
yueOHOI 1
Hay4yHOU
JIUTEPATyPHI
MOJITOTOBKA K
CEeMUHAPCKOMY,
n1ab0paTOpHOMY
3aHATHIO;
BBINOJIHEHHE
nabopaTopHbIe
MIPAKTHYECKUX
paboTsr;
pabort (perieHue
CEeMHHApCKue
sanad, 3aHATHS,
5.3 Snepuas pusuka 0,2 0,5 10 MACBMEHHBIX i
poBepKa
pabor);
WMHIVBHAYAIBHBIX
KOHTPOJIbHAS .
3aJIaHUif;
paborta;
KOHCYJBTallUH
CaMOCTOSITENIbHOE
n3ydeHue
yueOHO u
Hay4HOU
JIUTEPaTyphI
CaMOCTOSITETbHOE
IpOBEpKa
5.4 O®wusmuka >lIEMEHTapHBIX H3yuYeHHE
. WHIUBUAYaIbHBIX
yacTUl, U COBPEMEHHas 0,2 16 yueOHOIt n -
(u3nueckas KapTUHA MHpa Hay4yHOU i
KOHCYJbTalluH
JIMTEPATyPhI
HWroro no pazneny 0,8 10,5/0,51| 1,5 56
Hroro 3a cemectp 4 | 4/3,51 | 6/0,81 [294,4 JK3aMEH,3a4éT
Hroro no aucrurinHe 4 |4/3,51 | 6/0,811 |294,4 3a4erT, IK3aMeH




5 O0pa3oBare/ibHbIE TEXHOJIOTHH

[Ipu peanuzammMu pa3IUYHBIX BUAOB Yy4yeOHOW paboThl Hambonee >PQPeKTHBHbBIC
pe3ynbTaThl OCBOEHUS JTUCHUIUIMHBI «®Pu3MKay [alT TpagulMOHHBIE 00pa3oBaTeIbHbIE
TEXHOJIOTHH, WHTEPaKTHUBHbBIC TEXHOJIOTHH, WH(OPMAIMOHHO-KOMMYHUKAIIHOHHBIC
o0pa3oBaTeibHbIE TEXHOJIOTHH.

1. TpamuumoHHble 00pa30BATENbHBIE TEXHOJOTUU OPUEHTHPYIOTCS HA OPTraHU3aIUIO
00pa3oBaTeNIbHOTO  MpoLlecca, MPEANOAralilyl0 MPAMYI0  TPaHCISAIUIO 3HAHUA  OT
mpernoaaBarelis K CTyJeHTY (MPEeUMYIECTBEHHO Ha OCHOBE OOBSICHUTEIHHO-ULUTFOCTPATHBHBIX
METOJIOB 00yueHusI). YueOHas AeSITeNbHOCTh CTYJ€HTa HOCUT B TaKUX YCJIOBHUAX, KaK MPaBUIIO,
PEIpPOAYKTUBHBIA XapaKTep.

®opMbI yUeOHBIX 3aHATHH C UCTIOJIb30BAHUEM TPATUITMOHHBIX TEXHOJIOTHIA:

NudopmanmonHas  JIeKnusi—  TOCIEAOBATENIbHOE  M3JIOXKEHHE  Marepuaia B
JTUCIUIUIMHAPHON JIOTHKE, OCYIIECTBISIEMOE MPEUMYIIECTBEHHO BepOaIbHBIMU CpeICTBaMU
(MOHOJIOT Mpeno1aBaTes).

CemuHap — Oecezia mpenojaBaTelis U CTYACHTOB, 00CYXIeHHE 3apaHee MOATOTOBICHHBIX
COOOIIEHUH TO0 KaXIOMY BOMPOCY IUTAHA 3aHIATHS C €OUHBIM JUIS BCEX TEpeyHEM
PEKOMEHTye-MOM 00s3aTEIHFHON U IOTOJHUTEILHON JTUTEPATYPHI.

[IpakTueckoe 3aHATHE, MMOCBAIIEHHOE OCBOCHUIO KOHKPETHBIX YMEHUU M HABBIKOB IO
MPEAJIOKEHHOMY AJITOPUTMY.

Jlaboparopnas pabota — opranuzaius yueOHO! pabOoThI C peaIbHBIMU MaTEPHATLHBIMU U
UH(OPMALIMOHHBIMU OOBEKTaMH, HKCIEpPUMEHTalbHas paboTa € aHaJIOrOBBIMH MOJEISIMHU
pe-abHBIX 00BEKTOB.

3. HTepakTUBHBIE TEXHOJOTUU — OpraHu3alrs 00pa3oBaTENIbHOIO Ipoliecca, KOTopas
MPEAIIONAaracT akTUBHOE U HEJIMHEMHOE B3aMMOICMCTBUE BCEX YUACTHUKOB, JOCTHKEHUE HA 3TOU
OCHOBE JIMYHOCTHO 3HAYMMOrO JUIsi HUX oOpa3oBaTelbHOTO pe3ynbrata. Hapsay co
CIEUUATM3UPOBAHHBIMA ~ TEXHOJOTHUSMHM  TaKOro  poJa  NPUHIMI  MHTEPAKTUBHOCTH
MPOCIECKUBACTCS B OOJIBIIMHCTBE  COBPEMEHHBIX  OOpa30BaTENBHBIX  TEXHOJOTHH.
HHTEepakKTUBHOCTH MOAPA3yMEBAET CYOBEKT-CyObEKTHBIE OTHOILIEHHUS B X0 00pa30BaTeIbHOTO
mporiecca 1, Kak cieicTsue, GopMUpPOBaHHE caMOpPa3BUBAIOIIEHCS HHPOPMAITMOHHO-PECYPCHOM
Cpenpbl.

@opMbl yueOHBIX 3aHATHI C UCMOJIB30BAHUEM CICIHATU3UPOBAHHBIX WHTEPAKTHBHBIX
TEXHOJIOTHI:

Jlexuus «oOpaTHOM CBS3M» — JICKIUSA—TIPOBOKAIMs (M3TI0KEHUE MaTepHalia ¢ 3apaHee
3a-TJTAaHUPOBAHHBIMU OMIMOKaMU ), JTEKIHsI-0ece1a, TEKIHU-TUCKYCCHSI.

CeMuHap-TuCKycCcHsl — KOJUIGKTHBHOE OOCYXKICHHE KaKOro-JIHOO CIOPHOTO BOMPOCA,
npoOsieMbl, BBISIBJICHHME MHEHHH B Trpymne (MEXIpyNmoBOM Juajior, IUCKycCHS Kak
CIIOP-JIUAJIOT).

4.  HWNubopMallMOHHO-KOMMYHUKAIIUOHHBIE  OOpa3oBaTeilbHblE  TEXHOJNOTUH  —
opranm3aiys 00pa3oBaTEeNILHOTO MPOIEcca, OCHOBaAHHAS HAa IPUMEHEHUH CIIEIUATH3UPOBAHHBIX
PO-TPAMMHBIX CpeJl U TEXHUYECKUX CPECTB PabOThI ¢ HHPOpMAIHEH.

@opMBl YUEOHBIX 3aHITHA C HCIOIH30BAaHHEM HH(POPMAIMOHHO-KOMMYHUKAIIMOHHBIX
TEXHOJIOTHI:

Jlekuus-Buzyanuzanuss — M3JI0XKEHHE COJEpPKaHUS COMPOBOXKIACTCS MpPE3CHTALUEH
(eMoHCTpaIyeil yueOHbIX MaTepHaioB, MPEICTABICHHBIX B PAa3JIMYHBIX 3HAKOBBIX CUCTEMaX, B
T.4. WIUTFOCTPATUBHBIX, TpaUuecKux, ayIuo- 1 BUACOMATEPHUATIOB).

[IpakTuueckoe 3aHsATHE B (QopMe TMpe3eHTalM — MPEeACTaBICHUE pPE3yJIbTaTOB
MIPOCKTHOM WJIM UCCIIEIOBATEIHCKOU JEATEIbHOCTH C HCIOIb30BAHUEM CIELMATIU3UPOBAHHBIX
IIPOTrPaMMHBIX CpPEI.



6 YuyeOHO-MeTOAMUYECKOE O0ecIieYeHre CAMOCTOSITe/IbHOM PadoThl 00y4aloUXCs
IIpencraBieHo B IpUI0KeHUN 1.

7 OueHovHbIe CPeICTBA AJISl IPOBEIEHUS MPOMEKYTOUHOM aTTecTaluu
[IpencraBieHsl B IPUIIOKEHUU 2.

8 YueOHO-MeTOAM4YecKkOe U HHGOPMALIMOHHOE o0ecTieYeHre U CIUTIIMHBI (MOIXYJIs1)

a) OcHoBHas1 IMTEpPaTypa:

1. demunuenko, B.M. ®@usuka [DnekrponHslit pecypc] : yue6nux / B.W. Jlemundenko,
N.B. lemuguenko. — 6-e¢ usn., nepepad. u mon. — M.: UHOPA-M, 2016. — 581 c. — Pexxum
noctyna: http://new.znanium.com/bookread2.php?book=469821 — ISBN:978-5-16-010079-1.

2. KysnemnoB, C.H. ®uzuka: Mexanuka. MexaHudeckue KoJieOaHUS W BOJHBIL.
MonexynspHas ¢usuka. TepmonuHamuka [OnekTpoHHBIH pecype] : YuyeGHoe mocobue / C.H.
Ky3nenos. - 4-e uzn., ucnp. u jgoi. - M.: Byzosckuii yueonuk: HUL] MTHOPA-M, 2014. - 248 c. —
Pexum J0CTyma: http://new.znanium.com/bookread2.php?book=412940 — ISBN
978-5-16-101026-6

3. Ky3nenos, C.1. ®usuka: OCHOBBI 3I€KTPOJUHAMUKH. DIEKTPOMArHUTHBIE KOJIEOaHUs
¥ BOJIHBI [ DNIeKTpoHHBIHN pecypc] : Yuednoe nocodbue / C.1U. Ky3Henos. - 4-e u3., ucnp. u J101. -
M.: Bysosckmii yuebnux: HUIL[ HNHOPA-M, 2015. - 231 c. — Pexum pocryna:
http://new.znanium.com/bookread2.php?book=424601 — ISBN 978-5-16-101657-2

4. Kyzneuos, C.M. ®usuka. BonnoBas onrtuka. KBaHTOBas mnpupona H3IyYEHHS.
DJIeMEHTHI aTOMHOM | siiepHOU pu3uku [DnekTpoHHbIH pecype] : Yueb. noc. / C.HU. Ky3nenos,
AM. Jlunep - 3-e uzn., nepepad. u gon. - M.: Byzos. yue6.: HUL[ UH®PA-M, 2015 - 212 ¢c. —
Pexum JOCTYyTIA: http://new.znanium.com/bookread2.php?book=438135 — ISBN
978-5-16-100426-5

0) lomotHuTeIBLHASI IUTEpPaTypa:

1. Uponos, N.E. 3agaun no obmei ¢pusuke [Tekct] : yued. mocodbue / U.E. Uponos. —
12-e m3x., crep. — CII6.: Jlanb, 2007. — 416 c.: wi. — (YueOHuku nis By3oB. CrernuanbHas
autepatypa). — ISBN 978-5-8114-0319-6.

2. Yepros, A.I'. 3amaunuk no ¢usuke [Tekct] : yued. mocobue / A.I'. Uepros, A.A.
BopoObeB. — 8-¢ u3n., mepepad. u mon. — M. : @usmariaut, 2008. — 640 c.: wi. — ISBN
9875-94052-145-2.

3. ®u3uka TBEPJOro Teja, aToMa U aTOMHOTO sijipa [DJIEKTPOHHBIN pecypc]| : yueOHoe
nocobue [ais1 By30B] / C.A. ByrakoB [u ap.] ; Marauroropckuii roc. Texuudeckuii yu-T um. I'. 1.
Hocoga. - Maruurtoropck : MI'TY um. I'. . Hocosa, 2019. - 3arn. ¢ tutyn. skpana. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=3818.pdf&show=dcatalogues/1/1530
254/3818.pdf&view=true

B) MeToau4ecKkune yKa3aHu:

1. Mexanuka. MonekynsipHas (pu3nKa W TEPMOJIMHAMHKA [DJIEKTPOHHBIN pecypc] :
nabopatopusblii npaktuky™m / E.H. Acranos, 3.H. boruesa, JI.C. lomkenkoBa u ap. ; MI'TV. -
Marautoropck: MI'TY, 2016. - 3ari. c TUTYJL. JKpaHa. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?7name=2420.pdf&show=dcatalogues/1/1130
121/2420.pdf&view=true

2. Beuepkun, M.B. DnektpocTaTuka MW MOCTOSHHBIM TOK [DJIEKTPOHHBIN pecypce]| :
npaktukym / M.B. Beuepkun, O.B. Kpusko, E.B. MakapueBa ; MI'TY, UH-T sHepreTuku u
aBToMaTku, Kad. ¢usuxu. - Marautoropck : MI'TY, 2012. - 3arn. ¢ Tutyn. skpana. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?7name=1544.pdf&show=dcatalogues/1/1124
701/1544.pdf&view=true

3. CaBuenko, HO.WM. IlepemeHHbIli TOK [DNeKTpOHHBIM pecypc]| : mgabopaTOpHBII



Maruurtoropck : MI'TY, 2018. - 3ara. ¢ Tutyi. sxkpana. — URL

r) [Iporpammuoe obecnneuenue u UnTepuer-pecypcebi:

IIporpammuoe o6ecneyenmne

Haumenosanue I1O Ne norosopa CpoOK IeiCTBUS TULIEH3UN
7Zip cB000THO pacnpocTpansemoe [10 0eCCpOYHO

Adobe Flash

Professional CS5 [K-113-11 01 11.04.2011 0eccpouHo
Academic Edition

IIpodeccnonanbHble 0a3bl JaHHBIX M MH(POPMaIMOHHBIE CIPABOYHbIE CHCTEMbI

Hassanue xypca CchlIKa

Nudopmannonnas cucremMa - EnnHoe OKHO JOCTyma K URL: http://window.edu.ru/
HHGOOPMAIMOHHEBIM PECYpPcaM

[TouckoBas cucrema Axanemust Google (Google Scholar) [URL: https://scholar.google.ru/

HannonaneHas MH(POPMALMOHHO-aHAINTHYECKAs URL:

cuctema — Poccuiickuii MHJIEKC HAYy4HOTO IUTUPOBAHUS h L. . .
ttps://elibrary.ru/project risc.as

(PUHLY) P 1Y TWpTeJect_TIsc.asp

9 MaTepuajbHO-TeXHHUECKOe o0ecneueHne JMCIUIIMHBI (MOXYJIs)

MaTepI/IaHBHO-TeXHI/I‘IeCKOC obOecrieueHue JUCHHUIIIIMHBI BKIIFOYACT:



VYyeOHBIC ayIUTOPUU JJIs TPOBEICHHS 3aHATUN JIEKIMOHHOTO THma. (OCHalleHue:
MynbTUMEINITHBIC CPEICTBA XPaHSHHUSI, TIEpeadr U PEICTABICHUS HHPOPMAIIHH.

VYueOHas ayauTopus IJIsl MPOBEACHUS J1Ta0OpaTOpHBIX padoT: Jlaboparopusi MexaHUKH,
MOJICKYJISIpHOM  (¢u3uku u  TepmomuHamuku. OcHamienune: JlabopaTopHbIe YCTaHOBKH,
W3MEPUTEIIbHBIE TPUOOPHI TSI TPOBEACHHUS JTA0OPATOPHBIX PadoT:

1. bannucTudeckue MasiTHUKH.

2. Masatauk ObepoOexa.

3. ®u3nyecKuiit MasTHHUK.

4. Jlocka I'anpTOHA.

5. JJaboparopHasi yCTaHOBKA JUIsl HCCIICAOBAHUS paclpe-JesieHUs] TEPMOAJIEKTPOHOB O
MOJIYJIFO UX CKOPOCTH.

6. JlaGopaTopHasi ycTaHOBKa MJIsi ONpEAETCHHUs IOKa3aTeneil anuadbarsl Y METOI0M
Knemana u /lezopma.

7. JJabopaTopHast ycTaHOBKa JJIsi IIPOBEPKU 3aKOHA BO3PACTAaHUS SHTPOIMHU B MPOIECCE
nuddy3uu ra30B Ha MOJIEIIH TIEPEMEITMBAHUS II1APOB.

8.JJaboparopHasi ycTaHOBKa JJIsl IPOBEPKH 3aKOHOB BO3pACTaHMsI SHTPOIUH B IIpoIecce
TerooOMeHa.

9.YcranoBka mnaGopaTopHas s M3Y4YEHUS 3aBUCHMOCTH CKOpPOCTH 3ByKa OT
temnepatypsl "MD-C3-M"

10. VYcranoBka mnabopaTtopHasi Ui HCCIEIOBAHUSA TEIUIOEMKOCTH TBEPIOrO Teja
"MO-TET-M".

11. YcranoBka nabopaTopHast sl ONpeaesieHUs] YHUBEPCAIbHOM ra30BON MOCTOSIHHOM
"MO-OI'TI-M".

12.Crenn mabopaTOpHBI ra30BbIE MTPOIECCHI.

13. MepuTenbHblid MHCTPYMEHT.

VYuebHas ayauTopus JAnsS  NpoBeneHHs J1abopaTopHbix pabot:  JlabopaTtopus
anekTpuyecTBa U onTuku. OcHamenue: JlaboparopHble yCTaHOBKH, U3MEPUTEIbHBIE TPHOOPHI
JUIs TIPOBEJICHUS JTAOOPATOPHBIX paboT:

1.JlabopatopHas ycTaHOBKA JJIsl HCCIEIOBAHMS 3JIEKTPOCTATUUYECKOTO MOJISI C TIOMOIIBIO
OJIMHAPHOTO 30H/A.

2. YcraHoBKa JJ1sl IIYHTUPOBAHUS MUAJIITUAMIIEPMETpA.

3. YcraHoBKa 1abopaTopHasi ISl ONpe/IeIeHUs MHAYKTUBHOCTH COJICHOH 1A 1 MATHUTHOM
MPOHUIIAEMOCTH.

4. YcraHoBka nmabopaTopHast JJsl U3y4eHHs] pe30HAHCAa HANpPSHKEHWH W OnpeeseHHs
UHAYKTUBHOCTH

5. JlaboparopHasi yCTaHOBKA AJisI U3y4YCHHs! JITMHBI CBETOBOM BOJIHBI M XapaKTEPUCTUK
T (HPaKIIMOHHON PEIIETKH.

6. JlabopaTopHasi ycTaHOBKA Jis OIpPEACTCHHS paanyca KPUBU3HBI JTUH3BI U JJIMHBI
CBETOBOM BOJIHBI C TOMOIIBIO KoJiel HeroToHA.

7. JlabopaTopHasi yCTaHOBKa JUIs OINpPEAEICHUs KOHILIEHTPAIMM PAacTBOPOB caxapa U
MOCTOSIHHOW BpaIllCHHUS.

8. cTouHMKH TUTaHUS TIOCTOSTHHOTO TOKA.

9. Marasun emxocreit Time Electronics 1071.

10. Mara3un emxoctu P-513.

11. Mara3un uanyktuBHocterd Time Electronics 1053.

12. Marasunsl conipotusienuii P-33.

13. MyasTumMetps 1udpossiec MAS-838.

14. Mynstumerpst APPA 106,203,205.

15. Ocummnorpad ayxkananpabi GOS-620 FG.

16. [Nonapumerp CM.

17.MeputenbHbIii HHCTPYMEHT.

VYuebHas ayauTopus A TNPOBeNeHHs JabopaTopHbIx paboT: JlabopaTtopus aTtoma,
TrRenmoro tena. smna. OcHamenve: ,ﬂaﬁ(ma"mnnme VCTAHORKU. URMENUTETTRHRKIE rmnﬁ(mm JIRLE:S



IpoBeIeHus 1a00paTOPHBIX padoT:

1.JIaboparopnas ycranoBka ais "M3yuenus BHemHero hoTodddexra".

2. YcTraHOBKa U1 M3YYEHHUs CIEKTpa aToMa BOJOpOJA M OINPEAENICHUs IOCTOSHHON
PunGepra.

3. YcranoBka nabopaTopHas Il OTIpeieIeHus MOTEHIMaa BO30YKICHHS Ta3a.

4. YcTraHOBKa 7Sl ONPEeIeNIeHUs ATUHBI TpoOera 4acTull B BO3yXe€.

5. U3mepurens ckopoctu cueta Y UM2-2.

6. Monoxpomaropel MYM-1.

7. MynsTumetpsl APPA 205, 207.

8. Ocuumnorpad nByxkananbnbeiii GOS-620 FG.

9. MepuTenbHbI HHCTPYMEHT.

VY4eOHblE ayAUTOPUHM [UIS TPOBEACHUS NPAKTUYECKUX 3aHATUH, TPYNIOBBIX U
WHAUBUAYAIbHBIX KOHCYJIbTAIMM, TEKYIIEro KOHTPOJSI U TMPOMEXKYTOYHOW aTTecTaluu.
OcHnaiuenue: MIHTepakTUBHas 10CKa, IPOEKTOp. Jlocka, MyJIbTUMEANMHBIN IPOEKTOP, IKPAH.

[Tomernenust 115t caMoCTOATENBLHOM paboThl oOyuatomuxcs. OcHamenwne: [lepconanbHbIe
kommbioTepsl ¢ makeroM MS Office, ¢ BeixogoM B MHTEpHET M ¢ JOCTYNOM B 3JEKTPOHHYIO
nH(pOPMaAITMOHHO-00Pa30BATENBHYIO CPENY YHUBEPCHUTETA.

[Tomemienne Ui  XpaHeHHs W OPOPHIAKTHYECKOTO OOCIY>KUBaHHS  y4eOHOTro
obopynoBanus. OcHamenue: CTemuaxku A XpaHEeHUs: yueOHO-METOINYECKONH TOKYMEHTAIUH,
CTeJUIAXH W CeHdBl Uil XpaHEHHs Y4eOHOro OOOpYHOBaHHS, MHCTPYMEHTHI Ui pPEMOHTA
000opyT0BaHUs.



MpunoxkeHue 1

«YuebHO-meTogMuecKkoe obecneueHne camocToATe/IbHOU paboTbl 0byyaloLWmMxca»

Mo gucunnanHe «dusnka» NpesycMoTpeHa BHeayaMTOpHasA CaMoCToATeIbHan paboTa obyyatoLmxcs.

BHeayanTopHas camocTosTesIbHas paboTa 06y4yatoLmXCcs BKAOYAET B cebs: NpopaboTKy NEKLUMOHHOTO
maTtepuana, usyyeHune NMTepaTypbl N0 COOTBETCTBYIOLLEMY Pa3aeny; peleHne MHANBMAYaAbHbIX
KOHTPO/IbHbIX PaboT, NOAFOTOBKY K BbINOJHEHWUIO 1abopaTopHbIX PaboT, NOATOTOBKY K OTYETY MO
NnabopatopHbIM paboTam.

MpumepHsbie uHAUBUAYANbHbIE KOHMPObHbIE pabomel

KoHTponbHana paboTta N2 1 «MexaHuKa. INeKTPoMarHeTusm»

1. Toyka gsurkeTca B naockocti XOY no 3akoHy: x=10cosmt; y=10(1-sinwt). HaliTn nyTb, NpoigeHHbIN
TENIOM 33 2C; Yron MexxAy BeKTopamm cKopocTn V 1 yCKOPEeHUA a; TPaeKToputo ABuxKeHUa y=f(x).

2. Ha rnagKkoit HaKNOHHOM NNOCKOCTH, cocTaBasAtowen yron o = 30° ¢

FOPU30HTOM, HAaXOAMUTCA KATYLUKa C HUTKOM, CBODOAHDIM KOHEL, KOTOPOW

YKpPennéH, Kak NoKa3zaHo Ha puUcyHKe. Macca KaTywkm m = 200 r, eé mMoMeHT

MHEepLMK OTHOCUTENbHO cobeTBeHHoM ocn | = 0,45 r-m?, paiyc HAMOTaHHOTO a

CNI0Sl HUTOK I = 3 cM. HaliTM yCKOpeHMe OCK KaTyLLIKM.

3. Mnatdopma c neckom obLien maccoit M = 2 T CTOUT Ha pesibcax Ha G<§ a
v v
ropm3oHTa/IbHOM y4YacTKe NyTW. B necok nonagaeT cHapAh Maccoi m = 8 Kr i

3acTpeBaeT B HEM. [peHebperan TpeHnem, onpeaenunTb, C KaKoli CKOPOCTbIO

—_
6yaet Asuratbea nnatdopma, eci B MOMEHT nonagaHua CKOPOCTb CHapAAaa M

L = 450 m/c, a eé HanpaBaeHne — cBepXy BHMU3 nof o = 30° K ropu3oHTY. ”

4. Ha ABYyX 6eCKOHEeYHbIX napannenbHbIX NJIOCKOCTAX PAaBHOMEPHO pacnpegesieHbl 3apAanbl C
NOBEPXHOCTHbIMU NNNIOTHOCTAMU G1 U Gz.Oﬂpe,ﬂ,eﬂMTb HaNPAXEHHOCTb 3NNIEKTPUHECKOTO NONA: MeXxay
NIOCKOCTAMMU; BHE NAOCKOCTEN. MNoctpountb Fpad)MK N3MeHeHNA HanpAXeHHOCTU NoNA BAOIb TINHUN,

nepneHAMKyNapHoMN nnactHam. NPUHATL G1=G, 6,=—20, rae 6=20HKn/m?,

5. [1Ba KoHAeHcaTopa anekTpoemKocTaAMM C1=3 MKD 1 C;=6 MKD coegMHeEHbI mexay coboli u
npucoeaunHeHsbl K 6atapee ¢ 34C E=120 B. Onpeaenntb 3apsabl KOHAEHCATOPOB M Pa3HOCTb



noteHumanos Ui u U; mexay ux obknagkamu, ecivm KoHAaeHcaTopbl coeguHeHsbl: 1) napannensHo, 2)
nocnenosaTtesibHoO.

6. Mo AByM BECKOHEYHO A/IMHHBIM NPSAMbIM NapaniesibHbIM NPOBoAam TeKYT TokuM 11=20A u 1,=30A B
OAHOM HanpasneHun. PacctosiHme mexay nposogamm d=10 cm. BbIUMCAUTD MHAYKLMIO B MarHUTHOTO
nosA B TOUKe, yAaNeHHOM OT 060MX NpPOBOAOB Ha OANHAKOBOE paccToAaHme r =10 cm.

KoHTponbHas paborta Ne 2 « MoneKkynspHasa ¢pusmka n TepmoguHamuka. Ontuka. KBaHtoBas, aTomHasn
u agepHaa ¢pusmka»

1. NMpu HarpeBaHun v =1 KMO/Ib  A,BYXaTOMHOFO ra3a ero TepMogMHaMmn4ecKan TemnepaTtypa
yBennumsaetca ot T; go T, = 1,5 T1. HaiiTu usmeHeHme AS 3HTpONWK, €Ccan HarpeBaHUe NPomucxoamT
N30XOPUYECKMN.

2. OnpenennTb A/IMHY BO/IHbI CBETA, NaAatollero Ha AMPPaKUMOHHYIO PeLLeTKY, Ha KaxKabl MUAAUMETP
KoTopon HaHeceHo n=400 wTpuxoB. CnekTp HabAtoAaeTcA Ha 3KpPaHe, PACNOo/IOXKEHHOM Ha PacCTOAHUN
[=25 cm oT peleTkn. PaccTonaHue Ha sKpaHe MeXKay TPETbUMM MaKCUMyMaMK c/ieBa U cnpasa oT
LueHTpanbHoro Ax=27,4 cm.

3. 1Ba HMKONA PACMONOMKEHbI TaK, UTO YrON MEXAY UX FMaBHbIMM NJOCKOCTAMM cocTaBnaeT ¢=60°. Bo
CKOJIbKO pa3 YMEHbLUUTCA MHTEHCMBHOCTb eCTECTBEHHOTO CBETa lo MpU NPOoXoXKAeHUM Yyepes 06a HUKONA.
KoadduumeHT nornouLeHma ceeTta B Kaxxgom Hukone k=0,05.

4. ®dotoaddeKT nponcxoguT noa aenctemem nsydenus ¢ A = 0,09mkm. Onpegenntb paboTy Bbixoaa
3/1eKTPOHOB M3 MeTaNNa, ecin GOTOTOK NpeKpallaeTca NPy 3a4epKUBatoLLei pasHoCTU noTeHuManos U,
= 3,8B.

5. Mpwu KaKkon ckopocT  V aneKTpoHa ero AsvHa BoAHbI Ae bpoiina byget pasHa: 1) 650 Hm, 2) 3 nm?
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6. OnpesenvTe 3HepPruto CBA3K A41a A4pa aTOMa nha,

MepeyeHb 80MPOCOB K CEMUHAPCKUM 3AHAMUAM

Cemunap Ne 1 "KuHemaTuka M JMHAMHMKA MNOCTYNATEJBHOIO M BPalATEJbHOIO
nBUKeHun"
1. Mexanunueckoe asmxenue. Cucrema orcuéra. MarepuanbHas TOUKa.
2. OCHOBHBIE KHHEMAaTUYECKNE XapaKTEPUCTUKHU: IIEPEMELIEHUE, ITyTh, CKOPOCTh, YCKOPEHHUE:
MOJIHOE, HOpMaJibHOE, TaHreHIanbHoe. Kiaccudukanus 1BrxeHMi.
3. IloctynarenbHoe aBuxeHue. LlenTp macc. BpamarensHoe JBUKEHHE.
4. OCHOBHBIE KHHEMAaTUYECKHUE XapaKTEPUCTUKH BPAIATEIbHOTO ABMKEHUS: YTOJI IOBOPOTA,
YIJI0BOE NEPEMELIEHHE, YTIOBbIE CKOPOCTh U YCKOPEHHUE.
5. CBs3b MEXIy JIUHEHHBIMU U YTJIOBBIMU XapaKTEPUCTUKH IBUXKEHUS. PaBHOMEpHOE 1
paBHOIIEpEMEHHOE BpaliaTenbHoe BIKeHUs. [IoHsITHEe COCTOSAHUS (PU3HMUECKON CUCTEMBI U
YpaBHEHUS JBUKEHUS.
6. JluHaMHuuecKue XapakKTepUCTUKH: CUJIA , CUJIIOBOE MOJIE, Macca, UMITYJIbC.
7. 3axons! HproTOHA.
8. JluHamMHMuecKHe XapaKTEpPUCTUKH BpaIlaTEIbHOIO JBMIKEHUS: MOMEHT CHJIbI OTHOCHTEIIBHO
0CH, MOMEHT HHepUruHd. OCHOBHOM 3aKOH IMHAMHMKHU BpalaTeIbHOTO JIBUKECHHUSL.

Cemunap Ne 2 "3akoH coxpaHeHus"
1. 3aKOH COXpPaHEHWA UMMYbCA, YCNOBUSA €ro BbIMOJHEHMS.
2. 3aKOH COXPaHeHUs MOMEHTa MMMY/bCa, YCAOBUSA ero BbINOIHEHMS.
3. PabGora, wmomHOCTh. PaboTa rpaBUTAIIMOHHOW CHWIIBI, KOHCEpBaTHBHbIE CHJBL. Pabota
pesynbpTUpyromeid cuibl.  KuHeTnueckas »>HeEprus, Teopema 00 W3MEHEHWHW KHHETHYECKOM
SHEPIHH.
4. 3aKOH COXpaHeHUs NONHOW MeXaHUYECKOW 3HeprMun,  YCNOBUA ero BbINOAHEHMA.

5. CoypapeHue asyx Ten.

6. CBA3b 3aKOHOB COXpaHeHnAa co CBOMCTBaMM NPOCTPaHCTBA N BPEMEHMU.

Cemunap Ne 3 "Kosne6aHusi 1 BOJIHBI'"
1. dusnyecknin n maTemaTUYECKNIN MaaTHUKN.
2. FapmoHuMyeckune, cBobOAHbIE, BbIHYXAEHHble W 3aTyxawolwme KonebaHus: guddepeHuManbHble,
rpaduKm, XapakTEPUCTUKMA.
fiBneHne pesoHaHca u ero pusmnyeckas npuposaa. Npumepsl.
BonHa. BM,CI,bI BO/IH. MexaHu3m 06pa3OBaHVIFI MmexaHU4YeCKUxX BOJTH.
3ByKOBaF| BOJIHA. MexaHu3m 06pa3OBaHMH 3BYKa B rasax.
BosiHOBOE ypaBHEHMeE.
Ctosavan Bo/siHA. MexaHu3m 06pa3oBaHUsA. YpaBHEHWE CTOAYEN BOJIHbI.

Noubkuw

Cemunap Ne 4 "CraTucTuyecKkue MeTOAbl ONMCAHUS MaKpocucTem'
BeposTHOCTH NOSIBIIEHUS JUCKPETHON U HENPEPBIBHOM CIIy4aiiHbIX BEJIUYHH.
DyHKIMA pacnpeieNIeHUs] BEPOSITHOCTEH. Y CIIOBUE HOPMUPOBKH.

Cpennee 1 Hanboiee BEpOATHOE 3HAUCHUE CITYIalilHON BEIIMYUHBI.
Craructuueckrie MeToibl. OCHOBHBIE MOJIOKEHUS CTATUCTUYECKON (PU3UKU.
Pacnipenenenne Makcgea, ['aycca, bonpnmana.

SNk W=



Cemunap Ne 5 "TepmoanHaMmuyeckre MeTOAbI ONMCAHUSA MaKpocucTem"
YpaBHEHHE COCTOSHUS UAECATBHOTO rasa.
PacnpegeneHuve sHepruv no creneHam cBoboabl. CpeaHAA SHEPrUA MONEKYbI.
TennoemkocTb. MoIfipHas M yaebHas TENN0EMKOCTU. YpaBHeHne Maitepa.
BHYTpeHHAA sHeprua Kak GyHKLUMA COCTOAHUA cucTembl. PaboTa Kak PpyHKLMA npouecca.
IlepBoe HavasIO0 TEPMOAUHAMUKH.
N3omporniecchl: M30TepMUUECKUN, N30XOPUUECKUN, H300apUUecKuid, aqnadaTHIeCKHiA,
MOJUTPOTTUYECKUIA.
7. Outponusa. CBONCTBA SHTPOIINU U30JIMPOBAHHON CUCTEMBI.
8. BTopoli 3aKOH TepMOIMHAMUKH.
9. Huxn Kapno. K.n.a. nukia Kapso.

SANNARE Sl

CemuHap Ne 6 "InekTpocratuueckoe none"

dNeKTpocTaTUYecKoe nose. INEeKTPUYEcKknii 3apsag,. 3akoH KynoHa.
HanpsaxeHHOCTb 3neKkTpocTaTnyeckoro noas. MpuHumMn cynepnosmuun.

lNoTok BekTOpa E. Teopema laycca.

MoTeHUManbHOCTb 3N1EKTPOCTATUYECKOTO NoNA. Teopema 0 LUMPKYAALUN.

CBA3b MeXKAy HANPAXKEHHOCTbIO U NOTEHLMAIOM.

FeomeTpuyeckoe onmcaHme nona. Cunosble AMHUU. SKBUMNOTEHLUMAbHbIE MOBEPXHOCTY.

oukwnNE

CemuHap N2 7 "TocTosiHHbIN TOK. Llenn nocTtosHHOro Toka"

INEeKTPUYECKnit ToK. MNAOTHOCTb TOKa. YpaBHEHUE HENPEPLIBHOCTU.
3akoH Oma ana og4HOPOAHOMO YYacTKa Lenu.

ConpoTtmsneHue npoBogHuka. CoegmHeHne CONPOTUBEHUN.

3akoH Oma anAa HeoAHOPOAHOro y4acTKa uenu. CtopoHHume cunbl. 34C.
MpaBuna Knpxroda.

MoLHOCTb TOKa. 3akoH [xkoyna-SleHua.

ok wnRE

CemuHap Ne 8 "MarHutHoe none. dNeKTPOMarHUTHaA MHAYKLuMA"

1. VICTOYHMKM MArHUTHOro nona. MarHnuTHoe noJsie ABMXKYLLEroca 3apaaa U NPOBOAHMKA C TOKOM. 3aKOH
bno-Cagapa.

2. TIOTOK M UMPKYNAUMA BEKTOpa MHAYKUMWU MarHuMTHoOro nonA. Teopema [aycca u Teopema o©O
LMPKYNALUMN.

Cuna lopeHua. [iBuKeHMe 3apsarKeHHOM YacTuLbl B MarHUTHOM MoJe.

Cvnna Amnepa.

3aKOH 3/1eKTpoMarHuTHomn nHaykumm ®apages. Mpasuno JleHua.

BuxpeBoe aneKkTpuyeckoe none.

fiBneHne camomHaykumn. MHaykTMBHOCTL. ConeHouna,

Noubkw

CemuHap N2 9 "UHTtepdepeHuua n guppakuyms ceeta"

INeKTPOMarHUTHbIE BO/IHbI.

KorepeHTHOCTb 1 MOHOXPOMAaTUYHOCTb CBETOBbIX BOJIH.

NHTepdepeHuma cBeTa OT ABYX UCTOYHWUKOB.

NHTepdepeHuma cBeTa OT NJ0CKONapanieibHOM NNACTUHKMN.

NHTepdepeHuma cBeTa OT NAACTUHKN NepemMeHHOoM ToNLWMHbI. Koibua HbloToHa.

uhwnN e



6. MpumeHeHWe nHTepdepeHLMn CBeTa.

7. fisnenve andpakumm. OcobeHHOCTb AudpakuMM CcBeToBbIX BOJH. [Aundpakuma PpeHens wu
®payHrodepa.

8. MpuHumn lMNoiireHca-PpeHens. YNpoleHme BbIMUCNEHUI C MOMOLLbIO BEKTOPHOM AMarpammbl.

9. Andpakuma PpeHens Ha Kpyraom oTBepcTun. 3oHbl dpeHens.

10.Oudpakuma PpayHrodepa Ha y3KON NPAMOSMHENHOW WeNU. YCNOBUA MAKCMMyMa U MUHUMYMa.
3aBMCUMOCTb MHTEHCUBHOCTM CBETa OT yr/a gudpaKLmu.

11.0ndpakumoHHan peletka. OCHOBHbIE XapaKTePUCTUKU AMPAKLMOHHOW peLleTKM. YCA0BUA raBHbIX
MaKCMMYMOB U MMHUMYMOB W A06aBOYHbBIX MMHUMYMOB.

CemuHap N2 10 "Nonapusauymsa ceeta"

1. Nonspusauma ceeTa. EcTecTBEHHbIN M NONAPU3OBAHHDBIN CBET.

2. lMonapu3sauma cBeTa NPy OTPaXKeHUU 1 npenomaeHnn. 3aKoH bproctepa.

3. MNonapusayma npu ABOMHOM ny4venpenomneHun. CeonctBa 0BbIKHOBEHHOMO U HEOObLIKHOBEHHOTO
nyyen.

4. TMonapusaunoHHble npusmel. NMpusma HukonA.

5. 3aKkoH Mantoca. AHanmM3 NoNAPM30BaHHOrO CBETA.

6. ONTUYeCKM aKTMBHbIE BellecTBa. BpallieHne NaocKOCTU Nonapusaumm ceeta.

CemuHap Ne 11 "KsaHTOBas onTuka"

1. TennoBoe m3nyyeHne abCcoNOTHO YepHOro Tena. 3akoH CrtedaHa — BonbLMaHa. 3aKOH CMeLLeHUs
BuHa.

2. KopnycKynapHo-BONHOBOW Ayann3m cBeTa. dHeprua n umnynbc GoToHa. [JaBneHune ceeTa.

3. ®oTtoadodekT. 3akoHbl poToadPpekTa. Popmyna INHWTENHA.

4. d¢pdekt KomntoHa. Popmyna KomntoHa.

5. BosiHOBble cBOMCTBA YacTul,. [anHa BosHbI Ae bpoins. MpuHumn HeonpeaeneHHoctu Meii3eHbepra.

CemuHap N2 12 "CrpoeHue atoma"

Mogenu atoma. lNnaHeTapHaa mogenb atoma.

MocTynatbl bopa.

M3ny4eHne aToma BOAOPOAa M BOAOPOAONOA06HbIX cuctem. CnekTpasibHble cepun.
dopmyna banbmepa.

CneKTpbl MHOTO3/IEKTPOHHbIX aTOMOB. 3aKOH Mo3u.

uhwnN e

CemuHap N2 13  "OcCHOBHbIE NM0JI0XKeHUA KBAaHTOBOU MeXaHUKK"

1. KBanTtoBbie cocrosiHus. BonHoBas ¢yHkius u ee ¢usnyeckuid cmpicn. [IpuHImN
cynepno3uiuu. YpapHenue llpenrHrepa, KBAHTOBBIE YPaBHEHUS JBUKEHUS.

2. HekoTopsie 3a1auu KBaHTOBOM MexaHukH. YacTuiia B 0eCKOHEYHO TITyOOKO# MOTEeHIINAThHON
same. KBaHTOBaHME YHEPIUH.

3. KBaHTOBblE 4YMC/NA, XapaKTepu3yiloLLMe MONOMKEHUE INEKTPOHA B aTome. KBaHTOBaHWe 3Hepruu.
KBaHTOBaHMe MOMeHTa MMNyabca. CMH INEKTPOHA.

4. Cxema 3HepreTM4ecKkux ypoBHeli aToma Bogopoaa. Npasuaa oTbopa Npu aTOMHbIX Nepexosax.

5. I'paHulibl NPUMEHUMOCTHA KBAHTOBON MEXaHUKHU.

CemuHap Ne 14 "ArtomHble agpa, ux cBoiictBa. PagnoaktmsHocTb"

1. ABneHne paanoOaKTUBHOCTW.



OCHOBHOW 3aKOH PaAMOaKTUBHOrIO pacnasaa. PafMoaKTUBHbIE pAabI.
CocTaB 1 XapaKTepPUCTUKN aTOMHOTO A4pa. A4epHble CUbI.
KanenbHas u obosoyeyHas moaenu agep.

Macca v sHeprua cBAsu agpa. YaenbHasn sHeprus ceasu. Paguyc sapa.

vk wnN

CemuHap Ne 15 "figepHble peakuun”

1. ApepHble peakuuu.

2. JHeprus agepHoN peakumu.

3. YpaBHEHME W 3HepreTMyeckoe YycnoBue o-pacnaga. CBA3b 3HEPrMM o-4acTuupbl C MEPUOAOM
nonypacnaga. TyHHenbHbIn 3pdeKT Npu a-pacnage. CNekTp o-4actul,

4. XapaKTtep cnekTpa y-usnyveHus. MNpoueccbl B3aMMoaencTB1A Y-KBaHTOB C BELLECTBOM. 3aBUCUMOCTb
WHTEHCUBHOCTU Y-U3/Ty4EHMA OT TOJILLMHBbI CnoA BewecTBa. CpaBHeEHWE NPOHMKaloWenh cnocobHOCTH
pa3NMYHbIX BUA,OB U3NTYYEHUA.

5. Tpu Buaa B-pacnaga. dHepreTUUecknin cnekTp P-yactuy,. M'mnotesa HENTPUHO. 3aKOHbI COXPAaHEHUS
npu B-pacnage. JlentoHbl. JIENTOHHbIV 3apAg,



MpunoxkeHue 2

«OueHouYHble cpeacTea gna nposeaeHuA npome»(yTquoﬁ aTtrectTaunumn»

CTPYKTYPHbIN 3n1eMeHT
KOMMNEeTeHL MM

MnaHupyemble pesynbTathl
obyyeHus

OueHouHble cpeacTsa

OK-1 cnoco6HOCTbIO K abCTPAKTHOMY MbILIEHUIO, aHANU3Y, CU

HTe3y

3HaTb

OCHOBHbIE 3aKOHbl GM3UKMK B
0613CTV MEXaHWKK, CTAaTUCTUYECKOM
dOU3MKM U TEPMOAMHAMUKH,
3NEKTPMYECTBa U MarHeTU3ma,
BOJIHOBOW W KBAHTOBOM OMNTUKM,
aTOMHOM U saepHOM GUUKN K
$U13MKM TBEPAOrO TeNa, rPaHmLbI
NPUMEHUMOCTM STUX 3aKOHOB U
$dU3MYECKYIO CYLLLHOCTb ABAEHWN U
NPOLLECCOB, MPOUCXOAALLNX B
npupoge.

MepeyeHb TeOpeTUYECKUX BONPOCOB K IK3aMeHY:

1. KuHemaTMka noctynatenbHoro AsukeHuA. [OHATME paanyc-BEKTOPA, CKOPOCTU W YCKOPEHUA.
HauyanbHble ycnosusa. Mpsaman n ob6paTHan 3a4a4m MeXaHUKM.

2. [BuKeHue No OKPYXXHOCTU. Yron NoBOpOTa, Yr/10Bas CKOPOCTb M yrioBoe yckopeHue. CBA3b Yr/ioBbIX U
JNINHENHbIX BE/INYUH.

3. KpuBonuHeiHoe pBuxKeHwe. TaHreHuManbHOe M HOpMasbHOe yckopeHue. [onHoe yckopeHue. Yron
MEXKAY CKOPOCTbIO U YCKOPEHUEM.

4. WHepumanbHble cucTembl oTcyeTa. MoHATME CWMAbl, Maccbl M MMNyabca. OCHOBHOM 3aKOH AUHAMMUKM
nocTynaTenbHOro ABUMKEHUA.

5. MomeHT wumnynbca WM MOMEHT CWUbl OTHOCUTENbHO TOYKU. OCHOBHOE YypaBHEHME AWHAMWKK
BPALLATENbHOIO ABUMKEHMA.

6. BpalleHWe BOKpYr HenoAsu:KHoW ocu. MOMEHT MHepuMu. PacyeT MOMEHTOB MHEPUMWU MPOCTbIX Ten.
Teopema LTtenHepa.

7. 3aKOHbl COXpPaHEHMA B MeXaHWKe. 3aMKHYTasa cucTema. 3aKOHbl COXPAaHEHMA MMMy/AbCa M MOMEHTa
uMnynbca.

8. PaboTta M MoWHOCTb. KMHEeTUYECKas aHePrna NOCTynaTe/IbHOro W BPaLLaTe/IbHOro ABUMKEHUS.

9. KoHcepBaTuBHbIe cubl. MoTeHLMANbHAA SHEPTUA. 3aKOH COXPAaHEHWA NOJIHOM MeXaHUYeCKOW IHEePTUK.
10. ABa cnocoba onucaHua B3aMMoAeNcTBUA. [BUNKEHME YaCTMLbl B O4HOMEPHOM CTAaLMOHApPHOM Mose.
CBA3b MeXKAay CUI0MN N NOTEHLNANbHOW SHepruei.

11. FapmoHuyeckne KonebaHuAa. AMNANTYAA, YacToTa, HavyasbHaAa ¢asa. MaTtemaTuyeckuii U1 GuUsndYecknit




CTPYKTYPHbIN 3n1eMeHT
KOMMNEeTeHL MM

MnaHupyemble pesynbTaThl
obyyeHus

OueHouHble cpeacTsa

MaATHUK. DHEPrusa rapMoHUYECKUX KonebaHWii.

12. 3atyxatowpme KosebaHUA. XapaKTePUCTUKN 3aTyXaHMA. DHEPrusa 3aTyxatoWwmx KonebaHui.

13. Ob6Lee NoHATME O BOMIHAX. XapaKTepUCTMKM Berywiei BosHbI. BolHOBOE ypaBHEHWE NNOCKOM BOJIHbI.

14. HanorkeHwue ynpyrux BonH. Ctoavas BosHa 1 ee ocobeHHocTU. KonebaHune HaTAHYTOM CTPYHbI.

15. Noctynatel 3MHWTeNHa. 3amenneHne BpemeHU. JIOPeHLEBO COKpalleHWe A/MHbL. PenaTuBUCTCKue
WHBapMaHTbl. UHTepBan.

16. PenatMBUCTCKMI mMmnynbc. CBA3b MacCbl, SHEPTMM M MMMYAbCA YacTULbl. DHEPTUA MOKOA. 3aKOHbI
COXPaHEeHUA NpU PeNITUBUCTCKUX CKOPOCTAX.

17. Makpocuctema. MMKPOCOCTOAHUE M MAKPOCOCTOAHME cuUcTeMbl. CTaTUCTUYECcKUin nogxog,. MoHATue
BEPOATHOCTU U CpeaHen BENNYMHDI.

18. dyHKumA pacnpeneneHns ciyyaiHol BeIMUYnHbL. PacnpegeneHne Mosiekyn Mo NpoeKLMaM CKOPOCTeN.
19. PacnpepgeneHune mosiekyn No Moayo ckopocTu. Hanbonee BeposaTHas, CpeaHAN U cpegHEKBAAPaATMYHAS
CKOPOCTHU.

20. Mogenb maeanbHoro rasa. [asneHve uM TemnepaTypa C TOYKMU 3PEHUA MOJIEKYNSPHO-KMHETUYECKOW
Teopun. YpaBHeHME COCTOAHMA UAEANbHOTO rasa.

21. PacnpegeneHve MOJIEKYN WUAEANbHOIO rasa Mo BbiCOTE B MNoJsie TAxKecTn 3eman. bapomeTpuuecKas
dopmyna.

22. MNoHATMe cTeneHeil cBoboAbl MO/EKyAbl. TeopemMa O paBHOpACMpeAeseHUN SHEPTUM MO CTEMNeHsMm
cBobopl.

23. BHyTpeHHAsA 3Heprus Kak GpyHKUMA COCTOAHMA cucTembl. NepBoe Hayano TepMoANHAMUKM.

24. Paborta Kak dyHKUMA npouecca. M30xopuyecknii, M3obapruyeckuii 1 U3oTepMmnYeckmii NPoLLeccsl.

25. TMoHATMe TennoemKocTU. TenI0eMKOCTb NMpPU N30XopuYeckom u nsobapuyeckom npoueccax. MocToaHHas
ainabaTbl.

26. AgmabaTnyeckuin npouecc. [llepBoe Hayano TepmMoOAMHAMWMKM ANnA  aAunabaTuyeckoro mnpotecca.
YpasHeHue lMyaccoHa.

27. Uuknuueckmii npouecc. KoapduumeHT nose3HoOro AeilcTeus TenNOBOM MalluHbl. BTopoe Havano
TepmoamHamumkn. Popmynunposku Knaysumyca n KenosuHa.

28. Mpobnema HeOHPATUMOCTU TEMIOBbIX MPOLLECCOB. IHTPOMNUA CUCTEMbI U ee cBOWCTBa. Teopema HepHcra.
29. OcHOBHOE YypaBHeEHME TepMOAMHAMMKM. IJHTPONUA MUAEaNbHOrO rasa. M3meHeHMe 3SHTPOMUU Npwu
nsonpoLieccax.




CTPYKTYPHbIN 3n1eMeHT

MnaHupyemble pesynbTaThl

OueHouHble cpeacTsa

KOomMeTeHumn 0byyeHuna

30. Uukn KapHo. Teopema KapHo. TepmoauHamMmyecKaa LWKana Temnepatyp. TpoiHas Touyka BoAbl Kak
penepHas TOYKa.
31. CraTucTMyeckuii Bec MaKpococToAaHuA. CyTb HeobpaTMmocTu. CTaTUCTUYECKMI CMbIC 3HTPOMMM.
®opmyna bonbumana.
32. MpaHuLbl MPMMEHMMOCTM MOAENN UAeanbHOro rasa. YpaBHeHWe BaH-gep-Baanbca. W3oTepmbl
peasibHOro rasa.
33. Cunbl B3aMmogeicTeus B npupoge. IneKTpocTtaTyeckoe nose. 3akoH KynoHa. HanpsykeHHOCTb
3NeKTpocTaTMyeckoro noas. NpuHuMn cynepnosnumun.
34. Cunosble MHW. TOTOK BEKTOPA HANpPSAXKEHHOCTU 31eKTpocTaTUYeckoro noss. Teopema Maycca.
35. MoTteHuuan. Teopema 0 UMPKYNALMM BEKTOPA HAMPAXKEHHOCTU 3/1IEKTPOCTAaTUYECKOrO Nons. CBA3b Mexay
HaNPAXEHHOCTbIO U NOTEHLMANIOM.
36. dnektpoemkoctb. KoHgeHcaTopbl. CoegMHEeHWE KOHAEHCATOPOB. DHEpPrMs  KoHAeHcaTopa. JHeprua
3N1IeKTPMYECKOro nons.
37. JneKTpuyecknin ToKk. MNOTHOCTb TOKA. YpaBHEHWE HemnpepbiBHOCTU. 3akoH Oma B guddepeHLManbHOM
dopme.
38. ConpoTtnBneHne NpoBOAHMKOB. CTOPOHHME cUAbl. 3aKoH  Oma B MHTErpasbHoi popme.
39. MpaBuna Kupxroda ans pacyeta pa3BeTBeHHbIX Lenei. MowHOCTb ToKa. 3aKoH [koyna-/leHua.
40. EpMHaa npupoda 3NEKTPUYECKOro M MarHutHoro nons. Mone pasukyweroca 3apaga. MNpuHUMn
CynepnosunumMmn MarHuTHbIX noseit. 3akoH bro-Casapa.
41. TOTOK M UMPKYNALMA BEKTOPA MHAYKLMU MArHUTHOTo nons. Teopema lFaycca u Teopema 0 UMPKYAALUN.
42. Cuna NlopeHua. Cuna Amnepa.
43. 3aKOH 3NeKTpoOMarHuTHom nHAyKkunn dapagen. Mpasuno JleHua. Buxpesoe anekTpmyeckoe nosne.
44. fdsneHue caMoUHAYKUMU. MHAYKTUBHOCTb. JHEPTUA KOHTYPa C TOKOM. JHEprua MarHUTHOro Nons.
45. JneKkTpuyeckoe nose B BewecTse. [onapusauma AMSNEKTPUKA. BEKTOp 3/1EeKTPUYECKOro CMeLLeHus.
JuanekTpuyeckan NpoHMLLAEeMOCTb BellecTsa.
46. MarHuTHoe none B BelecTBe. HamarHMYeHHOCTb. HanpsKeHHOCTb MarHUTHOro nossA. MarHuTHas
NPOHULLAEMOCTb BellecTsa. PeppomarHeTmKu.

YmeTb NPUMEHATb GU3NYECKME 3aKOHbI U MpumepHbIii NnepeyeHb NPAKTUYECKUX 3a8aHUN

dU3MKo-MmaTemaTMYeCcKMin annapar




CTPYKTYPHbIN 3n1eMeHT
KOMMNEeTeHL MM

MnaHupyemble pesynbTaThl
obyyeHus

OueHouHble cpeacTsa

A8 pelleHns He TONIbKO TUNOBbIX,
HO 1 B6osiee CNOMKHbIX
HecTaHAapPTHbIX 33434 B pamKax
OUBMKU U CMENKHBIX AUCLMMANH

3apaHue 1.TouKa ABMXKETCA B MIOCKOCTU X0Y NO 3aKOHY: x = —27;y = 4¢(1—¢). HaliTn ypaBHeHne TpaekTopum

¥ = f(x) v un306pasnTb ee rpaduyecKku; BEKTOP CKOPOCTU V1 ycKOpeHWs d B 3aBUCMMOCTM OT

BPEMEHM; MOMEHT BPEMEHM to, B KOTOPbI BEKTOP YCKOPEHUA d COCTaBAAET YroN Ti/4 C BEKTOPOM CKOPOCTH

V .OteeT: y=—x?-2x; V=-2i +4(1-21)j, a=-8F,t=0,75c.

3apaHue 2. Telo BpalaeTca BOKPYr HENOABUXHOW OCK NO 3aKOHY ¢ =2+4.¢t—2.t*. Haittn: 1) cpegHee

3HaYeHue YrN0BOM CKOPOCTU () 33 NPOMEKYTOK BPEMEHM OT t=0 10 OCTaHOBKM; 2) YI/I0BYIO CKOPOCTL TeNa

B MOMeHT BpemeHHu t=0,25 c; 3) HopmasibHOE YCKOPEHME TOUKM, HaXOAALWENCA Ha PacCTOAHUN 1 M OT ocK
BPALLEHMA B TOT ke MOMeHT BpemeHun. OTeeT: 2paa/c; 3 paa/c; 9 m/c?.

3agaHue 3. LLlap maccoit mi=4Kr ABUKETCA CO CKOPOCTbIO V1=5 M/C U CTaNIKMBAETCA C LLAapOM Maccoi My =6 Kr,
KOTOPbIN ABUNKETCA eMy HaBCTpeYy CO CKopocTblo V2=2 m/c. Onpeaennre CKOPOCTM LWAPOB nocae yaapa. Yaap
cunTaTtb abCoMOTHO YNPYrMM, MPAMbIM M LieHTpanbHbiM. OTBeT: 3,4 m/c, 3,6 m/c.

3apaHue 4. Ban B BMAE CNJ/IOWHOIO UMAMHAPA Maccoi m1=10 Kr HacaxKeH Ha ropusoHTasIbHyto ocb. Ha
UMANHAP HAMOTaH WHYpP, K cB060AHOMY KOHLY KOTOPOro NoAgeLleHa rmpa maccom  my=2 Kr. C Kakum
ycKopeHunem byaeT onycKaTbea rmps, ecnmn ee npegocTasutb camoit cebe? OTser: 2,8 m/c2.

3apgaHue 5. OnpeaennTb Nepuoga, 4actoTy M HavanbHy ¢asy KonebaHMUNM TOUKM, ABUKYLLENCA NO YPABHEHUIO:
x=A-sin a;(t+¢) roe w=2,5m ¢t 1=0,4 ¢,A=0,02 M. KakoBa CKOPOCTb TOUYKM B MOMEHT BpemeHu 0,8 c. OTseT:

T=0,8c; v=1,25 c}; V=0,157 m/c.

3agaHue 6. HallamTe ana rasoobpa3HoOro asota Temneparypy, Npy KOTOPOW CKOPOCTAM MoneKkyn vi = 300 m/c
1 vz = 600 m/C COOTBETCTBYIOT OAMHaKOBbIE 3HaYeHUA GyHKUMKM pacnpeaeneHuna Makcsenna f(V). OTserT:
_ m(Vy =)

= =330K.
4k In(V, /7))

3apaHue 7. geanbHblll 4BYXaTOMHbIN ra3 o6bemom 5 1 1 gasneHnem 10° Ma n3oxopuueckn Harpenu, s




CTPYKTYPHbIN 3n1eMeHT
KOMMNEeTeHL MM

MnaHupyemble pesynbTaThl
obyyeHus

OueHouHble cpeacTsa

pe3yabTaTe Yero cpeaHAs KMHeTMYECKan sHeprua ero Monekyn ysenmumnace ot 0,0796 3B no 0,0923 3B. Ha
CKOJ/IbKO MPU 3TOM U3MEHUTLCA AaBeHne ra3a? B ganbHenwem rasz M130TepMUYECKU paclumpuan ao
HavanbHOro aasneHus. Onpegennte ob6bem rasa B KoHue npouecca. OTeeT: yBennumtcs Ha 0,16 MMa; 5,8 5.

3apaHue 8. Onpegennte KOadOUUMEHT TeNI0NPOBOAHOCTM A a30Ta, ecan KO3OPULNEHT AMHAMUYECKOW
BA3KOCTU N A/19 HEro npu Tex e ycnosusax paseH 10 mkMNa-c. OteeT: A=7,42 mB1/m-K.

3aaaHme 9. 12 r a30Ta HAXo4ATCA B 3aKPbITOM cocyae obbemom 2 n npu Temnepatype 102C. Mocne
HarpeBaHuA AaB/ieHMe B Cocy/e cTano pasHO 10*mMm.pT.cT. Kakoe Kosmuectso Tenna 6bino coobuieHo rasy
npu HarpesaHun? OTeeT: 4,1-10% .

3apaHue 10. Cmewwanu Bogy maccoit mi=5kr npu Temnepatype T:=280 K c Bogoi maccon m,=8Kr npwm
Temnepatype T, =350 K.  Halitu: 1) Temnepatypy 8 cmecu; 2) usmeHeHue AS sHTponuu, npomcxoasiiee npm
cmelumsanmm.  OTeeT: 323 K; 0,3 kx/K.

3apaHue 11. ToueuHsble 3apaabl q1=10 HKA n q,=-20 HKA HaxoaATCcA B BO3AyXxe Ha pacctoaHumn 10 cm apyr ot
Apyra. Onpefenntb HaNPAXKEHHOCTb NOJA B TOUKE A, yAaNeHHOW Ha paccTosHMe 6 CM OT NepBoro U Ha 8 cm oT
BTOPOro. Kak M3MeHUTCA NOTEHLMAIbHAA SHEPIMA B3aMMOLENCTBMA 3apAL0B, eCIM NEPEMECTUTL BTOPOW
3apag, B 3Ty TOUKY? KaKylo A4/1A 3TOro HyXHO cosepLuntb paboty? OteeT: 37,6 KB/M; 12 MKXK.

3apaHue 12. Tpu NA0CKMX BO34YLWHbIX KOHAEHCaTopa ¢ eMKocTAMU Ci1=1,5MKD, C=7 MKD, C3=2 MK
CcoeAMHEeHbl NOCNeA0BaTENbHO M MPUCOEANHEHBI K UCTOYHUKY TOKA. Mpu 3TOM 3apsag, BTOPOro KoHAeHcaTopa
paseH 14-10* Kn. a) HaliTn aHepruio 37oit 6atapen. 6) He oTKAtouaa MCTOYHMKA TOKa OT BaTapen
KOHZEHCATOPOB, Pa3ABMIratoT NAaCTUHbI TPETLErO KOHAEHCATOPA, YBENYNBAA PACCTOAHNE MEXAY HUMM B 2
pasa. HallTn nsmeHeHne emMkoctu 1 3apaga batapeun. Oteet: 490 mx, 0,21 mk®, 0,4 mKn.

3apgaHue 13. Ba snemenTta (€,=1,2B,r; =0,1 0Om, €, =0,9 B, r, = 0,3 Om) coegmHeHbl 0HOMMEHHbIMM
nontocamu. ConpotmsneHme R coeanHUTeNbHbIX NpoBoAoB pasHo 0,2 Om. OnpeaennTtb cuay ToKa B uenn |
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M Pa3HOCTb NOTEHLMANOB Ha 3aXKMMaX KaxKaoro nctovHmka. Oteet: 0,5 A; 1,15 B; 1,05 B.

3apaHue 14. Kpyrosoii BUTOK paguycom R=15,0 cm pacnonoxeH OTHOCUTENbHO 6ECKOHEYHO AJIMHHOTO
NpoBoAa TaK, UTO ero NJA0CKOCTb NapansiesibHa nposoay. NepneHANKYNAP, BOCCTAaHOBAEHHbI Ha NpoBoA, 13
LLeHTpa BUTKa, ABAAETCA HOPMANLIO K MNIOCKOCTM BUTKA. CKna TOKa B nposoae |1=5A, cuna ToKa B BUTKE TOKU
[,=1A. PaccTosiHne OT ueHTpa BUTKa Ao nposoga d=20 cm. Onpeaennte MarHUTHYO MHAYKLUMIO B LEHTpE
BUTKa. OTBET: Bo=6,5MKTA.

3apaHue 15. MMpoBoAALLMIA NNOCKUIA KOHTYP, UMetOLWMA GOPMY OKPYKHOCTM paanyca r = 0,05 m nomelLeH B
OZHOPOAHOE MAarHUTHOE NoJie TaK, YTO IMHUU MarHUTHOM MHAYKLMW NOAA HanpasBaeHbl NepneHaNKyAspHO
NAOCKOCTM KOHTYpa. ConpoTuBaeHue KoHTypa R =5 OM. MarHutHasa MHAYKUMA MeHseTca No 3akoHy B = kt,
rae k =0,2 Ta/c. OnpeaenuTe: a) 3.4.C. UHAYKLUMKN, BOSHUKAIOLLYIO B 3TOM KOHTYype; 6) cMay MHAYKUMOHHOMO

TOKa; B) 3apaj, KOTOPbIV NPOTEYET MO KOHTYpPY 3a Nnepsble 5 cekyHa, nsmeHeHus nons. Oteet: 1,6 mB; 0,3 MA;

1,6 mKn.

3apgaHue 16. KatywKka HamoTaHa meAHbIM nposoaom gnametTpom d=0,2 mm ¢ obweint anmHoii =314 m n
UMeeT MHAYKTUBHOCTb L=0,5 M. Onpeaenntb CoNnpoTUBAEHUE KaTyLLKK: 1) B LLenu NoCTOAHHOTO TOKa; 2) B
Lenu nepeMeHHoro Toka ¢ yactotoi v=50 'y. OteeT: R=160 Om; R=224 Om.

Bnapetb

MPaKTUYECKUMU HaBEIKAMH
HCTIOIb30BaHUS 3JIEMEHTOB
(GU3MYECKOTO JKCIEPUMEHTa |
pemeHuss (GU3MUECKUX 3a7a4 Ha
JIPYTuX IUCHUILINHAX;

HaBBIKAaMH " METOIMKaMH
00001mIeHus pe3yinbTaToB
pemeHus 3a71ad,
DKCIIEPUMEHTAIBHON

JCATCIIBHOCTH,

MpumepHsbiii nepevyeHb 80npocoe u 3adaHuli no nabopamopHseim pabomam

Ne 1 «[prumeHeHne 3aKOHOB COXpaHeHUA ANA onpeaeeHUa CKOPOCTU NoieTa Nyam»

1. TlpuBeauTe NpUMEpPbI CUA, AAIOWMX Pa3Hble BUAbI NOTEHUMANbHOM 3Heprnn. Kakue ns HUX NpUCyTCTBYOT

B laHHOM paboTe? N306pa3mTe cxemy sKCNepuUMeHTaNbHOM YCTAHOBKU U YKaXKUTE Ha HEW CUAbI,
OeNCTBYIOLLME HA BCE TeNa, BXOAALLME B CUCTEMY, B KaXKAblA MOMEHT BPEMEHMU.

2. Kakue BenYnHbI UMenn KMHeTUYeCcKana 1 NnoTeHunanbHan 3Heprmna cuctembl «nNynA+mMaaTHUK» B

Pa3/IMYHble MOMEHTbI onbiTa’? MNpeAacraBbTe Cxemy U3MeHeHmA KUHETUYECKOM U I'IOTEHLI,VIEI'IbHOVI IHeprumn




CTPYKTYPHbIN 3n1eMeHT
KOMMNEeTeHL MM

MnaHupyemble pesynbTaThl
obyyeHus

OueHouHble cpeacTsa

METOaMU  SKCIIEPUMEHTAIBFHOTO
HACCJIEIOBAHUS B ¢busuke
(mmaHuMpoOBaHUE, IOCTAaHOBKA U
00paboTKa IKCIIEPUMEHTA);
HaBBIKAMHU
MEXIUCLUIUTMHAPHOTO
PUMEHEHHS 3aKOHOB (DU3UKH.

CUCTEMbI.

[0NAa KaKUX MOMEHTOB BPEMEHM B AAHHOM 3KCNEepUMEHTE MOXKHO MPMUMEHATb 3aKOH COXPaHeHUA
MeXaHuyecKom 9HEpPrunn, a AnAa Kaknx Hesab3Aa 1 I'IOLIEMy?

[NAa KaKMX MOMEHTOB BPEMEHM B AAHHOM 3KCNEepPUMEHTE MOXKHO MPMMEHATb 3aKOH COXPaHeHUA
mmMmnynbcCa, a oNnAa Kaknx HeNb3Aa U noqemy?

Mcnonb3ys 3aKOHbI COXPaHEeHUA Noayunte Gopmyny 41a pacyeTa CKOpOCTU NosieTa Nyau B AaHHOW pabore.

Kak npon3sogunTca 06pa60TKa 3KCNEPUMEHTA/IbHbLIX AaHHbIX B ,Cl,aHHOIz pa60Te. Kak onpeaenaeTca
ILJ,OBepMTe}'IbHbll\/'1 MHTEepBaNa CKOPOCTU U CpeaHAA KBagpaTh4eCKaa NnorpewHoOCTb OTKIOHEHUA ManTHUKaA?

Ne 24 «PacwupeHue npeaena U3amepeHus amnepmeTpa NOCTOAHHOIO TOKa»

KaKoB npuHUMN AeACTBUA 3NEKTPOU3IMEPUTESIbHBIX MPUOOPOB MArHUTOINEKTPUYECKOTO U
3/IeKTPOMArHUTHOrO TMMa, NPUMeHAeMbl B AaHHOM paboTe?

YTO Ha3blBaOT TOKOM MOJIHOTO OTKJOHEHMA M HanpAXKEeHWEM NONHOMO OTKOHEHUA
3/1EKTPOU3MEPUTE/NIBHOTO Npubopa?

Kaknum 06pa3om BKIOYAKOT aMMePMETP M BOIbTMETP B 3/IEKTPUYECKYIO LieNb A1 U3MEPEHUA TOKa U
HanpaeHna? MpoaeMOHCTPUPYIMTE HAaBbIKK BKAKOYEHWUA 3TUX NPUBOPOB B 31EKTPUYECKYIO Lenb.

Y10 TaKoe WyHT? [114 Yero 1 Kak oH Ucnonb3yeTca? MNpoaeMoHCTPUpYTe NCNOIb30BaHMeE WYHTAa.

YTo Takoe A06aBoOYHOE CONpoTMBAEHME? N5 Yero U Kak OHO ncnosb3yetca? MpoaeMoHCTpupyinTe
NCMo/ib30BaHWe A06aBOYHOrO CONPOTUBEHUS.

MpoaeMOoHCTPUpPYNTE BO3MOXKHOCTb NpumeHeHus cpeapl Microsoft Excel (nnmn gpyroii cpeapl) gns
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06pabOoTKMN IKCNEPUMEHTA/IbHbBIX AaHHbIX.
7. Kak B gaHHoM paboTe MUHMMU3MPYETCA NOrPELIHOCTb SKCNepUMEHTabHbIX AaHHbIX?
Ne 28 «OnpegeneHne NHAYKTUBHOCTM KaTyLIKN MU MarHUTHOM NPOHULLAEMOCTM GeppPOMarHMTHOrO Tenax»

1. Kakue npubopbl NpUMeEHANNCH B AaHHOM paboTe ans onpesenns napameTpoB NOCTOAHHOMO U
nepemeHHoro Toka?

2. Monyuynte bopmyny AnsA pacyeTa NnosHOro CONpPoOTUBAEHUSA Lenu NepeMeHHOro ToKa, UCNoNb3yemMol B
[aHHOM paboTe (MaAn npeacTaBNeHHOW NpenoaaBaTenem).

3. Kak onpegensnacb MHAYKTMBHOCTb KaTyLKKW B f@HHOM paboTe? Kakum eLe cnocobom MoXKHO
onpeaennTb MHAYKTUBHOCTbL?

4. TpoAeMOHCTPMpPYITE BO3MOXKHOCTb NpumeHeHua cpeabl Microsoft Excel (nam apyroit cpeabl) ana
06paboTKMN IKCNEPUMEHTA/IbHbBIX AaHHbIX.

Ne 14 «OnpeneneHue nokasatens aanabatbl metogom KnemaHa n [lesopma»

1. O6bACHUTE X0p4 3KCNEPUMEHTA U pe3yNbTaTbl pacyeTa.

2. HasoBuTe npouecchbl, NPOUCXOAALLME C Fa30M, B XO4€ IKCNEePUMEHTA M M306pasunTe ux rpadpuyeckm.
3. 3anuwwuTe ypaBHeHMA 4NA BbiBOAA GOPMYbl NOKasaTena agmabatobl.

4. TpoaemoHCTpUpyTe BO3MOXKHOCTb NpuMmeHeHua cpeabl Microsoft Excel (unm gpyron cpegbl) ans
06paboTKM IKCNEPUMEHTA/IbHLIX AaHHBIX.

5. Kaks ,D,aHHOVI paﬁoTe MUHUMUSNPYETCA NOTPELHOCTb 3KCNEPUMEHTA/IbHbIX ,D,aHHbIX?
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Ne 34 «OnpegeneHve A4/MHblI CBETOBOW BO/IHbI M XapaKTEPUCTMK ANPPAKLMOHHOMN peLleTKn»

4

KaKkoBbl NapameTpbl U XapaKTEPUCTUKN AUDPAKLMOHHON PELIETKM, MPUMEHAEMON B SKCNepuMeHTe?

Monyunte popmyny ana onpeaeneHns ASMHbl CBETOBOM BOMHbI NPpU AndpaKkLUM Ha AUDPAKLMOHHOM
peleTKe.

KaKkoBO npaKkTnyeckoe npumeHeHne AMdPaKUMOHHbIX PELIETOK?

Kak B AaHHOI paboTe MUHUMMU3NPYETCA NOrPEeLHOCTb SKCNEPUMEHTA/IbHbIX AaHHbIX?

Ne 42 «OnpepneneHune rnaBHbIX KBAHTOBbIX YMcen BO3OYKAEHHbIX COCTOAHMI aToOMa Bogopoaa»

MoAcCHUTE YCTPOMCTBO M NPUHUMN PaboTbl CMEKTPOCKONA, UCMO/b3yeMOro B AaHHOW paboTe

Monyuute bopmyny AN onpeaennHUA IaBHbIX KBAHTOBbIX YMCEN BO3BYKAEHHbIX COCTOAHUIN aToMa
BOA0POAA U APYIUX BOLOPOLAONOA06HbIX aTOMOB

Y70 HasbIBAETCA rPafyMpPoOBOYHbIM rpadUKom?

MNpoaeMOoHCTPUpPYINTE BO3MOXKHOCTb NpumeHeHuns cpeapl Microsoft Excel (nnm gpyroii cpeapl) gns
06paboTKKN IKCNEePUMEHTAIbHbIX AaHHbIX

OMK-4 roToBHOCTbIO C ecTeCTBEeHHOHAY4YHbIX I'IO3MLIMﬁ oueHuBaTb CTpoOeHue, XUMUUECKUNIA 1 MMHepal’Ibelﬁ COCTaB 3eMHOM KOpbl, MOpd)OI'IOFM‘-IECKMe 0Cco6eHHOCTU U

reHeTn4ecKue Tunbl MECTOpO)KAEHVIﬁ TBepAbiX NO0JZ1Ie3HbIX UCKONAaeMbIX NPpU pelleHnn 3a4a4 no pauymuoHa/ibHOMY U KOMNMJIEKCHOMY OCBOEHUIO reopecypCHOro noteHuyunana

Heap

3HaTb

MeToAbl aHaM3a U MOAENIMPOBaHMA
CNIOKHbIX U3NYECKMX MPOLLECCOB;
MeToAbl U Noaxoapl K
TeopeTUyecKkomy u

1.

2.

IlepeyeHb BONIPOCOB K 3a4eTy:
Cuctema ypaBHeHuin MaKcBenna Kak 0606LeHe pa3po3HeHHbIX ABJAEHUIA 31eKTpUYecTsa U MarHeTusma.
MaTepuanbHble ypaBHEHUS.
CeoiicTBa ypaBHeHUin Makceenna. MpeackasaHue CyLWwecTBOBaHUA 3/1€KTPOMArHUTHbIX BOJIH.
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3KCnepmMmMeHTaIbHOMY
nccnenoBaHuio, NPMMeHAEMble B
du13MKe 1 pacnpocTpaHaowmeca Ha
Apyrne obnacty 3HaHUN.

3.  DeKTPOMarHuWTHble BO/IHbI. BonHOBOE ypaBHeHWe. CBOMCTBA 3/IEKTPOMArHUTHbIX BOJH.

4. Tlnockas 3/1eKTPOMarHWTHaA BOJMIHA W €e OCHOBHble XapaKTEPUCTUKU. IDHEPrus U UMMYAbC
3NEKTPOMArHUTHOM BOJIHBI.

5. EcTecTBeHHbI M MONAPU30BaHHbLIA cBeT. CTeneHb MOAAPM3ALMU IMHEMHO MNOAAPU3OBAHHOIO CBETA.
3akoH Mantoca.

6. MonApusauna nNpu OTPaXKEHUW U NPENOMIEHMM CBETA HA rpaHuLE pasgena AWSNeKTPUKoB. Yron
Bptoctepa. [lBoHOEe NydenpenomaeHme.

7. Cnocobbl nonapusaLmm ectectBeHHOro ceeta. Mpunsama HuKons. BpalleHre NAOCKOCTU NOAAPM3ALLUN CBETA
Npu NPOXOXKAEHMM Yepe3 ONTUYECKMN aKTUBHYIO Cpeay.

8. LWKana aneKkTpomarHUTHbIX BOAH. OCOBEHHOCTM ONTMYECKOro Auana3oHa. loKasaTesb NpenomaeHus
cpeapl.

9. KorepeHTHble BOAHbI. WHTepdepeHUMs CBeTOBbIX BOAH. CnoKeHue MHTEHCMBHOCTEM B C/yyae
HEKOTepEeHTHbIX U KOFepPEeHTHbIX KoaiebaHui.

10. OnTunyeckasa pasHOCTb xofa. CBA3b OMTMYECKOM PA3HOCTM XO4a ABYX BOJIH C pPa3HOCTbio a3 mexay
HUMMW. YCNOBUS MAaKCUMyMa U MUHMMYMa.

11. Cxema HOHra ana HabnogeHua nHtepdepeHUMU. BpemeHHas U NPOCTPAHCTBEHHAA KOT€PEHTHOCTD.

12. WHTepdepeHumMs B TOHKKX NaeHKax. HabntogeHne Konew HbloTOHa B OTpaXKeHHOM M NPOXOASALLEM CBETE.
13. Asnenue andpakumun. Audpakumnsa ®Ppenensa n PpayHrodepa. NMpuHumn MNonreHca-PpeHens.

14. Ondpakuyma PpeHena Ha Kpyrnom oTsepctun. 30Hbl PpeHena. paduueckuii meTom, CNOXKeHUA
amnanTyAa,.

15. Andpakuyma @PpayHrodepa Ha Y3KOW nNpAMOAMHENHON wenn. AndpakuumoHHas pelleTKa Kak
COBOKYMHOCTb KOHEYHOTO YNCNA LLENEN.

16. Tennosoe usnyyeHue Tena. 3akoH CtedaHa-bonbumMaHa. 3aKoH cmeleHus BuHa. M'mnoTesa MNnaHKa.

17. ®oTtoaddekT. 3akoHbl CTonetosa. Popmyna IHWTENHA.

18. ®oToHbl. JaBneHune ceeta. KopnyckynapHoO-BOSIHOBOW Ayann3m CBeTa.

19. PaccesiHune ¢oToHa Ha cBob6ogHOM aneKkTpoHe. Dopmyna KomnToHa.

20. BonHoBble cBOMCTBA YacTuL,. [lAnMHa BoAHbI Ae Bpoiina. IKcnepnmeHTaibHble NOATBEPKAEHMA TMNOTE3bI
ne bponns.

21. MNpuHumn HeonpeaeneHHoctn. CooTHoweHWe HeonpegeneHHocten [lenseHbepra. OcobeHHOCTH
npoLecca U3MepeHusa B KBAHTOBON MEXaHMKeE.

22. ®usunyeckoe wucTonKoBaHwe BOAH pAe bpoina. BonHosaAa ¢yHKUMA M ee cBoncTBa. [MAOTHOCTb
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BEPOATHOCTM OOHAPYKEHMA YACTULLbI.
23. OcHOBHaA 3afia4a KBAaHTOBOW MeXaHWKKU. HecTauMoHapHOe 1 CTaumoHapHoe ypaBHeHue LWpéauHrepa.
24. Yactuua B ogHOMepHOW BeCcKOHEeYHOM MPSMOYro/bHON MOoTeHUManbHOW AMe. KBaHTOBaHWE 3Hepruu.
Cob6cTBEHHbIE GYHKLMM COCTOAHUSA YacTULLbI.
25. TMpoxoxaeHue YacTuLbl Yepes NoTeHuManbHbIi 6apbep. TYHHENbHbIN 3 deKT.
26. KBaHTOBbIN rAPMOHUYECKMIA OCLUANATOP.
27. MnaHeTapHas moaenb aToma. Moctynatbl bopa. KBaHTOBaHWe 3HepPrMM BOAOPOLAONOA06HOM cUCTEMDI.
28. W3nyyeHne BogoposonofobHbix cuctem. CnekTpanbHble cepun atoma Bogopoga. O6o6uweHHan
dopmyna Banbmepa.
29. CneKTpbl MHOTO3/1EKTPOHHbIX aTOMOB. 3aKOH Mo3u.
30. YpaBHeHue LpeguHrepa ana atoma Bogopoga. KBaHToBaHWe MomeHTa uMnynbcea. MNpasuaa otbopa.
31. CnuH aneKkTpoHa. KBaHTOBble 4MCNa, OMUCbIBaKOWME COCTOSHME 3/eKTpoHa B aTtome. KpaTHoCTb
BbIPOMKAEHMWA SHEPreTUYECKMX ypoBHen. MpuHumn Mayau.
32. TpWHLMN TOXKAECTBEHHOCTU OAMHAKOBbIX YacTuL, 5030HbI U pepmunoHbl. KBaHTOBbIE pacnpeaeneHus.
33. CBoboAHble 31EKTPOHbI B MeTanne. IHeprna GPepmu. 30HHaA Teopus TBEPAbIX Te.
34. JneKTponpoBOAHOCTb METAN/IOB U NOYNPOBOAHNKOB. CBEPXMNPOBOAMMOCTD.
35. flBneHue pagMoakTMBHOCTU. OCHOBHOM 3aKOH PaAMOaKTMBHOrO pacnaga. MNoctonaHHana pacnaga. Nepuog
nosaypacnaga.
36. CocTaB M XapaKTEPUCTUKM aTOMHOrO fapa. KanenbHasa mogenb. Pasmep u cnuH agpa.
37. Macca u 3Heprvsa cBaA3M aTOMHOro Agpa. 3aBUCMMOCTb YAe/lbHON 3Heprus CBA3M OT MAacCOBOro YMcAa.
O6oso4eyHas mogenb A4pa.
38. ApepHble peakuuun. dHeprus peakumun. Peakumm AeneHumsa u cuHTesa aaep.
39. PagmoakTuBHble pAgbl. OCHOBHblE 3aKOHOMEPHOCTU O-M3/y4YeHus agep. AnvHa csoboaHoro npobera
0-4acTuLL,.
40. Tpu Buaa B-pacnaga. IHepreTMHecKUii cnekTp B-yactuu,. HeltpuHo.
41. OcobeHHOCTM y-U3nyyeHus agep. NpoxoxaeHune y-KBaHTOB Yepes BeLLecTBO.
42. Knaccudumkauma snemeHTapHbIX YacTuu,. JlenToHbl. JIENTOHHbIN 3apaa,.
AfpoHbl. bBapnoHHbIN 3apaa. KeapkoBasa moaenb afpoHOB.

YmeTb MCNONb30BaTb CAOXKHbIE MpumepHbIii NnepeyeHb NPAKTUYECKUX 3a8aHUN

¢M3M‘~IGCKMG mogenun gnAa onncaHuA
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peanbHbIX MPOLECcCcoB, BbIbUpaTh
MEeTOoAbl UCCNeL0BaHMA, C MOMOLLbIO
npubopoB n3mepsTb pUsnyeckme
BE/IMYMHbI, NPOU3BOAUTL 06PabOTKY
3KCMEPUMEHTANIbHbIX AAHHBIX,
NPOBOAMTL aHA/IM3 NOYYEHHbIX
pesy/nbTaToB

3apaHue 1. B onbite FOHra cteknAHHAA NAACTUHKA TOALWMHOM B 2 CM MOMELLAETCA HA NYTU O4HOIO U3
MHTepdepmpyoLLNX lyder NepneHaMKYAApHO Ay4vy. Ha CKONIbKO MOFYT OTANMYaTbCA APYr OT ApYyra 3Ha4YeHusA
nokasaTtens NPeNoMIEHUA B PA3/IMYHbIX MeCTax NAACTUHKK, YTOObI U3MEeHeHMe Pa3HOCTU X043 OT 3TOM
HeoAHOPOAHOCTM He npesbiwano 1 mkm? OTeeT: A<nN=5-10"°,

3apaHue 2. y4oK 6enoro cBeta NafaeT HOPMabHO K MOBEPXHOCTU CTEKAAHHOM NAACTUHKA  TONLLMHOM
d=0,5 mkm, HaxogsaLlelca B Bo3ayxe. [lokasaTenb npesomaeHuns ctekna n=1,5. B pesynbTaTte nHTEpdEpeHUUMn
WHTEHCUMBHOCTb HEKOTOPbIX BOJIH, A/IMHbI KOTOPbIX IEXKAT B Npegenax sBugmumoro cnektpa (o1 400 o 700 Hm),
yCUAMBAETCA Npu oTpaxKeHuu. Onpeaennte gamHbl 3Tnx BoaH. OteeT: 0,6 mkm4 0,43 MKM.

3aaaHue 3. Mnockas BosHa (A=0,5MKM) NnagaeT HOpMasibHO Ha Auvadparmy ¢ Kpyr/ibiM OTBEPCTUEM
AmameTtpom 1,0 cm. Ha KaKom paccToaHMM OT OTBEPCTUA Ha ero OCU A0NKHA HAaXO4MUTbCA TOYKA HabaoaeHus,
yToObI OTBEPCTUE OTKPbLIBAIO: 1) 0aHY 30HY PpeHento; 2) ase 30HbI PpeHena? OTeeT: 50; 25 m.

3apaHue 4. HaliTu HanboblKIA NOPAAOK CNEKTPA A1 KENTOW IMHUWN HAaTPUA C ASIMHON BONHbI A=589 Hm,
ecnm noctosHHasa AudpaKkunMoHHOM pelteTkn d=2MKkmM. CKONbKO BCEro MakCMMYyMOB AaeT 3Ta pelueTka? MNog,
Kakum yrnom ¢ Habnogaetca nocnegHunin makcumym? Otser: 3; 7; 62°.

3apaHue 5. [1Ba nonApur3aTopa PAcnoNoXKeHbl TaK, YTO Yron MeXAy UX NNOCKOCTAMM NPONYCKAHUA paBeH
25° OnpenenunTb, BO CKOIbKO pa3 YMEHbLINTCA MHTEHCUMBHOCTb eCTECTBEHHOrO CBETa Npu NPoXoXaeHnu: 1)
yepes oauH (NepB.biii) NonapusaTop, 2) yepes oba nonapusatopa. KoappuumeHT nornolleHns ceeta B
nonapusatope paseH 0,08. OTtseT: 2,17; 2,88.

3apaHue 6. YepHoe Teno umeet temnepatypy 3 KK. MNpu oxnaxaeHun Tena 4AnHa BOAHbI, NPUXOSALLAACA Ha
MaKCMMYM M3/y4aTenbHOM CNOCOHBHOCTU, U3MEHMNACL HAa 8 MKM. [Jo KaKol TemnepaTypbl OX1a4NA0ChL TeNO?
OTeert: 323K.

3apaHue 7. Y3KUil Ny4OK MOHOXPOMATUYECKOrO PEHTIEHOBCKOTO U3/TlyYeHUA NajaeT Ha paccenBatolee
BelecTso. Mpu 3TOM A/IMHa BONIHbI U3yYeHuns, pacceaHHoro noa yrnamu 60° n 120°, otanuatotcsa apyr ot
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apyra B 2 pasa. Cuntas, 4to pacceaHme NPOUCXOAUT Ha CBOOOAHbIX INEeKTPOHAX, HAUTK AJIMHY BO/HbI
nagatowero nsnyvyenuma. Oreet: 1,2 nm.

3aaaHue 8. KpacHas rpaHuua  ¢otoaddekta a1  HEKOTOpOro metanna pasHa 275 Hm. Haiitu: 1) paboty
BbIXOAa 3/IEKTPOHA M3 3TOTO MeTaNa, 2) MaKCUMasIbHYH CKOPOCTb 3/1EKTPOHOB, BbIPbIBAEMbIX U3 3TOrO
MeTaslzla CBETOM C A/NMHOM BOAH 180 HM, 3) MaKCMMaNbHYO KUHETUYECKYIO SHEPTUIO 3TUX 3/1eKTPpoHOB. OTBeT:
4,525B;9,1-10° m/c; 2,383B.

3apaHue 9. DNeKTpoH obnagaeT KMHeTU4Yeckoi aHepruen 30 aB. Onpegenntb Aebponnesckyto AMHY BOHbI
3N1eKTpPOHa. Bo CKONbKO  pa3 M3MeEHMUTCA 3Ta AJIMHA BO/HbI, €C/IM KUHETUYECKAA SHEPIUA YMEHbLUMTCA Ha
20%? OTBeT: 2,2:10%m; 1,12,

3apanue 10. Npu ABMXKEHMM YACTULLbI BAOAb OCK X CKOPOCTb €8 MOXKET BbITb onpeaeneHa ¢ TOYHOCTbIO
(ownbkoit) oo 1 cm/c. HaitTn HeonpeaeneHHOCTb KOOPAMHATbI, €C/IM YacTULeit asnaeTca: 1) aNeKTpoH, 2)
ApobuHKa maccoii 0,1r. OtseT: 0,01m; 10%m.

3aaaHume 11. Yactnua HaxoauTcA B 6eCKOHEYHO rny6oKon 04HOMEPHOM NOTEHUMANbHOM UMEA MUHUMATbHYHO
3Hepruto. KakoBa BepOATHOCTb OOHapY*KeHUA YacTULbl B cpeaHen Tpetn ambl? OteeT: 0,609.

3aaaHue 12. OnpegenvTb AMHY BOJIHbI, COOTBETCTBYIOLLYIO TPeTbel InHUK cepun Banbmepa: 1) B cnektpe
M31y4yeHun Bogopoaa, 2) B cneKktpe nsnyyeHus noHa renma. Oteet: 434Hm, 109HM.

210 -
3apaHue 13. Onpesennte nepuo Noaypacnaga U HavanbHyl akTMBHOCTb BUCMYTa o, Bi, ecau

M3BECTHO, YTO BUCMYT Maccol m = 1 r, BbibpacbiBaeT 4,58-10%° 8 —uactuy, 3a 1 cekyHay. Bo ckonbKo pas
WM3MEHUTCA aKTUBHOCTb 3a MecAaL,? OTBeT: 5 cyToK; 64 pasa.

3apaHue 14. Aapo 6epunnua-7 B-paamnoakTUBHO No cxeme K-3axeaTa. 3anuncaTb peakumio. Kakme yactubl
npu aTom o6pa3oBanmch?
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3apaHue 15. BbluncamTe B a.e.M. Maccy agpa '°C, y KOTOPOro aHeprua CBA3M Ha OAMH HYKIOH PaBHO
6,04 M3B. OtseT: 10,0135 a.e.m.

3apaHue 16. ConHeyHas NOCTOAHHAA g5 3eMAn (3IHEePrus CONHEYHOro U3yYeHus, Nagatowero B
e/IMHMLY BPEMEHM Ha eAMHULLY NAOLWAAMN B NEPNEeHANKYNAPHOM HanpasaeHun) pasHa 1370 [x/c-m>2.
Onupancb Ha 3Ty Be/INYMHY, HANAUTE, CKOJIbKO NO Macce BOAOPOAA BbIFOPAET eXKECEKYHAHO BHYTPU COMHLa,
€C/IN N3BECTHO, YTO MCTOYHUKOM 3HEPrnun COHLA ABAAETCA CUHTE3 YeTblpex Agep Boaopoaa ¢ obpasoBaHMeEM
aapa renma-4. Oteet: 630 mAaH.T/C.

Bnapetb HaBblKamu PaboTbl C LUIMPOKUM MpumepHsbiii nepeyeHsb 8onpocos u 3a0aHuii no nabopamopHeim pabomam
Kpyrom ¢pusmyeckmx npnbopos u
obopynosaHus; Ne 14 «OnpegeneHue noKkasatens agmabatbl metogom KnemaHa u [lesopma»
MeToZaMn NposeseHnsa GUsanyecknx
N3MeEpPEHUI, PacyHeTa BEIMYUH,
aHanM3a NOAyYeHHbIX SAHHbIX U
HaBblKaMM NJaHMPOBAHWA
nccnefoBaTesIbCKOro npouecca.

OO0BsICHUTE X0 SKCIIEPUMEHTA U PE3yIbTaThl pacdeTa.

HazoBuTe mporiecchl, IPOUCXOIAIINE C Ta30M, B XOJIE SKCIIEPUMEHTa ¥ M300pa3uTe UX rpad)uaecKH.
3anumimTe ypaBHEHUs sl BEIBOAA (POPMYIIBI ITOKA3aTeNs aHuadaThl.

[IponeMoHCTpHPYIiTE BO3MOXKHOCTS IpUMEHEHHS cpeapl Microsoft Excel (nmu apyroit cpensr) ais
00pabOTKHN 3KCTIEPUMECHTATIBHBIX JTAHHBIX.

5. Kak B 1aHHO# paboTe MUHIUMHU3UPYETCS TIOTPEITHOCTD SKCIIEPUMEHTAIIbHBIX JaHHBIX?

sl S

Ne 34 «OnpegeneHve 4J/IMHbl CBETOBOW BOJIHbI U XapaKTEPUCTMK ANPPAKLMOHHOMN peLleTKn»

1. KakoBbI mapamMeTpsl U XapaKTePUCTHKH TU(PPAKIIMOHHON PEIISTKH, TPUMEHSIEMOM B SKCIICPUMEHTE?

2. Tlomyuute dhopMyy IS ONIpeaeNcHUs JIMHBI CBETOBOM BOHBI TIPH MU(paKkiuy Ha JUGPAKITHOHHOMN
peleTke.

3. KaxkoBo npakTudeckoe MpuMeHeHNEe THPPAKITHOHHBIX PEIICTOK?

4. Kak B naHHOl paboTe MUHUMH3HPYETCS MOTPEIIHOCTh SKCIIEPUMEHTAIBHBIX JAHHBIX?

Ne 42 «OnpepneneHune rnaBHbIX KBAHTOBbIX YMceN BO3OYKAEHHbIX COCTOAHMI aToOMa Bogopoaa»
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[TosicHUTE YCTPOMCTBO M MIPUHITAI PabOTHI CIICKTPOCKOIIA, UCIIOJIB3yEeMOT0 B JaHHOM padoTe
[MomyuuTe Gopmyny aist ONpeneIMHNS TJIABHBIX KBAHTOBBIX YHCEN BO30YKICHHBIX COCTOSHUI aToMa
BOZOPOJa U APYTUX BOAOPOAOOTOOHBIX aTOMOB

Urto Ha3bIBaETCS TPALyHPOBOYHBIM TpadhuKomM?

[IpoaemMoHCTpUpYHTE BO3MOXHOCTH MPpUMEeHEHUs cpebl Microsoft Excel (wmu npyroit cpeast) mist
00pabOTKHU 3KCIIEPUMEHTAIBHBIX JJAHHBIX




6) NopsaaoK NpoBeAeHUA NPOMEKYTOUHOM aTTecTauum, NoOKasaTeNnun U KpUTepUn OLLeHUBaAHUA:

MpomexKyTouHas aTTectauma no gucumninHe « Pusnka» BKAOHAET TEOPETUYECKME BOMPOCHI,
NO3BOAIOLLME OLEHUTb YPOBEHb YCBOEHWNA 0BYYaOWMMMCA 3HAHMI, U NPAKTUYECKME 3a4aHus,
BblABAAIOWME cTeNeHb CPOPMUPOBAHHOCTM YMEHUI 1 BNaZEHWUI, NPoBOAUTCA B popme 3Kk3ameHa (1
cemectp) 1 B popme 3a4eTa (2 cemecTp).

3K3amMeH Mo AaHHOM ANCUMNINHE NPOBOAUTCA B YCTHON pOpme Mo IK3aMeHaUNOHHbIM bunetam,
KaxkAbl U3 KOTOPbIX BKAKOYAET 2 TEOPETUUYECKUX BONPOCA U OA4HO NPaKTUYECKoe 3aaHue (3agady).

lNMokazamenu u Kpumepuu oyeHUB8aHUA 3K3aMeHa:

— Ha OLEHKy «oTAnuHo» (5 6annoBs) — 0byvatoLWMNCA AEMOHCTPUPYET BbICOKUIN YPOBEHb
cPOPMMPOBAHHOCTM KOMMNETEHLLNIN, BCECTOPOHHEE, CUCTEMATUYECKOE U FNy6oKoe 3HaHMe yyebHoro
MaTepunana, cBobo4HO BbINOJHAET NPaAKTUYECKME 3a4aHUA, CBOOOAHO OnepupyeT 3HAHUAMM,
YMEHUSAMMU, NPUMEHSET UX B CUTYaLMAX NMOBbILUEHHOM CIOXKHOCTH.

— Ha OLLeHKY «Xxopowo» (4 6anna) — obyvalowmiica AEMOHCTPUPYET CPEAHUI YPOBEHb
cPOPMMPOBAHHOCTN KOMNETEHLMIA: OCHOBHbIE 3HAHUWSA, YMEHUA OCBOEHbI, HO JOMYyCKatoTCA
He3HauuTeIbHble OWNOKKU, HETOYHOCTM, 3aTPYAHEHUA NPU AHAIMTUYECKUX OMepaLmax, nepeHoce
3HaHWUIM U YMEHUI Ha HOBble, HECTAaHAAPTHbIE CUTYaLUN.

— Ha OLEHKY «yA0BAETBOPUTENbHO» (3 6anna) — 0bydatoWmiics 4eMOHCTPUPYET NOPOroBbiii YPOBEHb
cPOPMMPOBAHHOCTM KOMMETEHLMIA: B XOLE KOHTPO/IbHBIX MEPONPUATUIN LOMYCKAOTCA OLLIMOKM,
NPOSABAAETCA OTCYTCTBME OTAE/bHbIX 3HAHUI, YMEHWUI, HABbIKOB, 06YYalOLWMIACA UCNbITbIBAET
3HauMTe/IbHblE 3aTPyAHEHMA NPU ONEPUPOBAHNM 3HAHUAMM U YMEHUAMMU NPU UX NEPEHOCE Ha HOBble
CUTyaLmu.

— Ha OLLEHKY «HeyAoBAeTBOPUTENbHO» (2 banna) — obyyaloLWmnincs 4eMOHCTPMpPYET 3HaHUA He bonee
20% TeopeTUYECKOro MaTepmana, AOMNYCKaeT CYLLECTBEHHbIE OWIMOKM, HE MOXKET NOKasaTb
WHTENIEKTYa/IbHbIE HaBbIKM PeLIeHMs NPOCTbIX 3a43a4.

— Ha OLLEHKY «HeyaoBAeTBOpUTENbHO» (1 6ann) — obyyatowmiica He MOMKET NOKa3aTb 3HAHWUA Ha YPOBHe
BOCMpPOU3BeAeHNA U 06bACHEHUA MHPOPMALMKN, HE MOXKET NOKa3aTb UHTENIEKTYa IbHbIE HAaBbIKK
pelleHna NPOCTbIX 3a4au.

3aveT obyvatoLLMeca NoMyYatoT B pesy/bTaTe BbINOJHEHUA BCEX BUAOB PaboT, NpeayCcMOTPEHHbIX BO 2
CEMECTPE U3yYeHUn AaHHOW SUCUMMANHBI. B cnyyae HEBbINOMHEHUA, 3a4eT NPoBOAUTCA B opme
cobecefoBaHMA NO BONPOCAM COM/IAaCHO NEPEYHI0 BOMPOCOB K 3a4eTy.

lMokazamenu u Kpumepuu oyeHUBAHUA 3a4ema:

- Ha OLEHKY «334YTEeHO» 00Y4atoWMINCA 4EMOHCTPUPYET YPOBEHD, HE HUXKE NOPOroBOro,
chOPMMPOBAHHOCTN KOMMETEHLMI: B XOA4E KOHTPO/IbHbIX MEPONPUATUIA MOTYT AOMYCKATbLCA OLNOKN,



MOXET NPOABNIATLCA OTCYTCTBUNE OTAE/IbHbIX 3HaHMﬁ, YMEHMﬁ, HABbIKOB, 06yqarou.|,m7|c5| MOoryT
MCNbITbIBAE€T 3Ha4YnUTE/IbHbIe 3aTpyAHEHNA NPU ONepnpoBaHNN 3HAHNAMU U YMEHNAMU NPU NX NepeHOocCce
Ha HOBble CUTyauuun.

- Ha OLEHKY «He 3a4TeHO» 00Yy4YaloLWMIACA HE MOKET NOKa3aTb 3HAHWA Ha MOPOrOBOM YPOBEHb
cPOPMMPOBAHHOCTM KOMMETEHLNN, T.€. 0byYatoLMiicA He NOKa3biBAeT 3HaHMe OCHOBHOIO maTepuana B
obbeme, HeobxoanMMoM anA npeacrosiiel npodeccnoHaibHON AeATeNbHOCTU; He cnocobeH
aprymMeHTMPOBAHHO M NOCAeA0BaTENbHO U3M1araTb, AOMNYCKaeT rpybble OWMOKM B OTBETAX; HE MOXKET
NMoKasaTb MHTENNEKTYa/IbHbIE HABbIKM peLleHna NPOCTbIX 3a4a4. He MOATBEPXKAAET OCBOEHME
KOMMETeHUMN, NPeayCMOTPEHHbIX NPOrPaMmMmMoin.



