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JIuer aktyanu3anuu padodye nporpaMmmbl

Pabouas mporpamma nepecMoTpeHa, oocyxkieHa u ogoopena st peanusamuu B 2025 - 2026
yueOHOM rojy Ha 3aceaHuu kageapsl Duuku

[IpoTokomor 20 . Ne

3aB. kadeapou ﬂ.M.ﬁOJ‘IFYHH/IH

Pabouyas mporpamma nepecMoTpeHna, oocyxkieHa u ogoopena st peanuzamuu B 2026 - 2027
yueOHOM rojy Ha 3aceaHuu kadeapsl Duuku

[IpoTokomor 20 . Ne
3aB. kadeapou M. Jonrymun

Pabouas mporpamma nepecmoTtpeHa, oocyxkaeHa u ogoopena s peanusamuu B 2027 - 2028
yueOHOM rojy Ha 3aceaHuu kapeapsl Duuku

[Iporokom oT 20 1. Ne

3aB. kadeapou I[.M.ﬁonrymm{

Pabouyas mporpamma nepecMoTpeHa, oocyxkieHa u ogoopena s peanusamuu B 2028 - 2029
yueOHOM rojy Ha 3aceanuu kapeapsl DuuKu

[IpoTokomor 20 . Ne

3aB. kadeapou I[.M.ﬁonrymm{

Pabouas mporpamma nepecmotpeHa, oocykaeHa u ogoopena as peanusanuu B 2029 - 2030
yueOHOM rojy Ha 3aceaHuu kadeapsl Duuku

[Iporokom oT 20 1. Ne

3aB. kadeapou I[.M.ﬁonrymm{

Pabouas mporpamma nepecmotpena, obcyxkaeHa u ogoopena s peanusanuu B 2030 - 2031
yueOHOM rojy Ha 3aceaHuu kapeapsl Duuku

[IpoTokomor 20 . Ne

3aB. kadeapou I[.M.ﬁonrymm{




1 Lesn ocBOCHUSA TUCUMIIJIMHBI (MOYJIAA)

[TonyueHnue cTyneHTaMH OCHOBOIOJAralplIUX IPeACTaBIeHUN O (yHIaMEeHTaIbHOM
CTPOEHUM MaTepuu U (PU3MYECKUX MPHUHIMIAX, JEXKalMX B OCHOBE COBPEMEHHOMU
€CTECTBEHHOHAayYHOM KapTHUHBI Mupa; (OPMHUPOBAHHE Yy CTYAEHTOB COBPEMEHHOIO
€CTECTBEHHO-HAYYHOI'0 MHPOBO33PEHHUSI; Pa3BUTHE HAYYHOTO MBIIUIEHUS W pacllupeHue
HayYHO-TEXHMUYECKOTO KpYro3opa; OBJIaJIECHUE OCHOBHBIMU (DU3MUECKUMH KaTErOpHsIMH,
HNOHATUAMH ¥ (DyHIaMEHTAJIbHBIMU (PU3MYECKMMM 3aKOHAMH; IOJIyY€HUE MpPEICTaBICHUN O
(GyH1aMEHTaJIbHBIX KOHIENIUSIX COBPEMEHHOIO €CTECTBO3HAHUS KaK PE3y/IbTaTa HCTOPHUUECKOTO
Ipolecca; OBJIAJICHHUE MpPUEMaMH M METOJaMH pEIIeHMs] KOHKPETHBIX 3ajjauy U3 pa3iNdHbIX
obOnacteil (U3MKH, YMEHUS BBIJIEIUTh KOHKPETHOE (PU3UYECKOE COJIEp’KaHHWE B IMPHUKIAIHBIX
3ajayax Oyaymied nmpodeccroHanbHON NesSTeNbHOCTH; (POPMUPOBAHUE HABBIKOB IPOBEICHUS
(U3MYECKOT0 HKCIEPUMEHTa, MO3BOJISIIOIIMX MM BIIOCIEJACTBUU OBJIAJIETh KOMIUIEKCOM
koMmriereHiuil, npeaycmoTpeHHbix ®I'OC BO no Hampasnenuto noarotoBku 21.05.04 «["opHoe
nenoy. cnenuanuianusi OTKDBIThIE TODHBIE DAOOTHI.

2 MecTO AMCUMIIMHBI (MOAYJIs1) B CTPYKTYpe 00pa30BaTeJIbHOM NPOrpaMMbl

Juctunnuna @u3nka BXOIUT B 00s13aTEIBHYIO YaCTh y4eOHOTO IIaHa 00pa30BaTeIbHON
[IPOrpaMMBbl.

JUis  u3ydeHus  JUCUUIUIMHBI ~ HEOOXOAMMBI  3HAaHUS  (YMEHHUS,  BIAJCHMUS),
c(OopMUPOBaHHbIE B PE3YJIbTATE U3YUEHUSI JUCLUILINH/ IPAKTUK:

Jliis ocBoeHMS IUCHUIUTHHBI «PU3HKa» He0OX0IMMbI 0a30BbI€ 3HAHUS MO AUCLHUIUIMHAM
MaTeMaThKa, (U3MKa, XUMHUS , MOJYYEHHbIE [0 MPOrpaMMe€ CpEIHEro IOJIHOTO OOIIero
oOpa3oBaHus B 1KoJje win yupexaenusx CIIO.

3HaHus (YMEHHUs, BIAJICHUS ), MOJIYYEHHbIE IPU U3YYEHUH JaHHOW AUCLMILIUHBI OyIyT
HEOOXO0IMMBI JJIs1 U3YYEHUS] AUCIUTLITUH/TIPAKTHK:

ConpoTuBieHHEe MaTepUaloB

[IpukinagHas MexaHHuKa

DNEeKTPOTEXHHUKA

Teopernueckas MexaHuKa

®u3nKa ropHbIX IOPOJT

MexaHu3anusi TOpHOTO IIPOU3BOCTBA

be3zonacHOCTB KU3HEACATEIBHOCTH

TexHonorus u 6€30MaCHOCTh B3PBIBHBIX paboT

Xumust

3 Komnerennuu ody4yaromerocsi, popMupyemMbie B pe3yJibTaTe 0CBOCHUSA

AUCUMILTHHBI (MOYJIS) ¥ IUIAHUPYEMbIe Pe3yJabTaThl 00y4eHus

B pesynpraTe OCBOCHHMS IUCHMIUIMHBI (MOIyJsl) «®Du3uKa» OOYYAIOIIMICS TOHKEH
O6J'Ia)IaTB CJICAYIOIUMHU KOMIICTCHIUAMU

KO)I HHIUKaTOopa I/IH)II/IKaTOp JOCTHIKCHUA KOMIIETCHIINN

VYK-1 CnocoOeH oOCyIIecTBIATh KPUTHYECKHI aHalW3 MNPOOJIEMHBIX CUTyalluldi Ha OCHOBE
CHCTEMHOTO T0IX0J1a, BRIPA0ATHIBATh CTPATETHIO JICHCTBHI

YK-1.1 Ananu3upyer mnpoOJEeMHYIO CHUTyallMI0 Kak CHCTEMY, BBIABIAS €€
COCTABJISIFOLLIME U CBSI3U MEK/1Y HUMH
YK-1.2 Kputnuecku ornieHuBaeT HaJe)KHOCTh HCTOYHUKOB HH(POpMALIUH, pabOTaET ¢

MIPOTUBOPEUNBOl MH(pOpManuell U3 pPa3HbIX HCTOYHUKOB, OIpeesseT
npoOenbl B HMHQOpPMAMM, HEOOXOAUMOW JJsi pelieHus MNpoOiIeMHON
CUTYAIlMH, U IPOEKTUPYET MPOLIECCHI 10 UX YCTPAHEHUIO

YK-1.3 Pa3pabarbiBaeT U colepiKaTeilbHO apryMEHTUPYET CTPAaTETHIO0 PELICHUS
poOJIEeMHON CUTYallMM Ha OCHOBE CHUCTEMHOIO U MEXAMCUUIIIMHAPHOTO
[I0IX0JI0B; CTPOUT CLIEHAPHH pean3alliu CTPaTeruu, Onpeaess




BO3MOXHBIC pUCKHU U IIpCJJIarasd NyTu NX YCTPAaHCHU




4. CTpyKTYypa, 00bEM M coiepKkaHue TUCHUNIMHBI (MOTYJIs1)
OO6mast TpyI0EMKOCTh AUCITUIUIMHBI COCTABIsET 9 3aueTHBIX equHull 324 akaja. 4acoB, B TOM

qucle:
— KOHTaKTHas pabora— 160,7 akas. 4yacos:
—aynuropHas — 157 akaj. 4acos;

— BHEAayIuTOpHas — 3,7 akaJl. 4acoB;

— caMocTosiTenbHas paboTta — 163,3 akas. 4acos;

— B (popMe MpakTUYecKoi moaroToBku — 0 akaj. yac;

dopma aTTeCTalUY - 3a4ET

AynuTopHast
KOHTaKTHas pabora

Pazaen/ Tema (B axaz. sacax)

JHUCIHUITIIAHBI

Cemectp

11a0.
3aH.

Jlek.
3aH.

IIPaKT.

CaMocTosTenbHast
pabota cryaeHTa

Bun
CaMOCTOSITSIILHOU
paboThI

Popma TEKyILEero
KOHTPOJIA
YCIIEBAEMOCTH U
IIPOMEXYTOYHOMN
aTTeCTalluu

Kon
KOMIIETEHIUU

1. Ddusnueckue
MEXaHUKHU

OCHOBBI

1.1 Kunematnka
MOCTYNaTEIbHOTO u 2 2
BpaILATEIbHOTO ABIKEHUS

12

HOJIrOTOBKA K
MPaKTHYECKOMY
3aHSTHIO;
BBITIOJTHEHNE
MPaKTHYECKHUX
pabor (MA3);
CaMOCTOSITEIBEHOE
n3ydeHue yueOHoi
1 HaY4HOU
JIUTEPATYPHI B TOM
qHCIIe
JNIEKTPOHHBIX
PEcypcoB.

MpoBepKa
WHIUBUIYaIbHBIX
3aay;

VK-1.1,
VK-1.2,
VK-1.3

1.2 Jnnamuka
MOCTYNaTEIbHOT O u 3 2 2
BpaILATEIbHOTO ABIKEHUS

12

HOJIrOTOBKA K
J1a00paTOPHOMY,
CEMHHApPCKOMY H
MPaKTHYECKOMY
3aHSTHIO;
BBITIOJTHEHNE
MPaKTHYECKHUX
pabor (MA3);
CaMOCTOSITEIBEHOC
n3ydeHue yueOHoi
1 HaY4HOU
JIUTEPATYPHI B TOM
qHCIIe
JNIEKTPOHHBIX
PEcypcoB.

HpOBEpKa
WHIUBUTyaJIbHbIX
3a/1au.

VK-1.1,
VK-1.2,
VK-1.3




MCXaHHUKE

1.3 3akoHBI COXpaHEHUs B

12

HOJIrOTOBKA K
J1a00paTOPHOMY,
CEMHHApPCKOMY H
HPaKTHYECKOMY

3aHSTHIO;
BBITIOJTHEHNE
MPaKTHYECKHUX
pab6or (MA3);
CaMOCTOSITEIEHOC
n3ydeHue yueOHoun
1 HaY4HOU
JIUTEPATYPHI B TOM

qHCIIe

JNIEKTPOHHBIX

PECypcoB.

MpoBepKa
WHIUBUIYaIbHBIX
3a1ay;

VK-1.1,
VK-1.2,
VK-1.3

1.4 MexaHnyeckue
KO0JIEOAHHS U BOJIHBI

12

HOJIrOTOBKA K
J1a00paTOPHOMY,
CEMHHApPCKOMY H
MPaKTHYECKOMY
3aHSTHIO;
BBITIOJTHEHNE
MPaKTHYECKHUX
pabor (MA3);
CaMOCTOSITEIEHOC
n3ydeHue yueOHoi
U HaY4HOU
JIUTEPATYPHI B TOM
qHCIIe
JNIEKTPOHHBIX
PEcypcoB.

MpoBepKa
WHIUBHYaTbHBIX
3ajay;
BBINOJHEHUE U
3ammura
nabopaTopHOU
paboter Ne 5.

VK-1.1,
VK-1.2,
VK-1.3

Uroro no pazneny

11

48

TCPpMOJHAMUKa

2. Cratuctuueckas ¢usuka Hu

¢busuka

2.1 Crarucruyeckas

12

HOJIrOTOBKA K
J1a00paTOPHOMY,
CEMHHApPCKOMY H
MPaKTHYECKOMY
3aHSTHIO;
BBITIOJTHEHUE
MPaKTHYECKHUX
pab6or (MA3);
CaMOCTOSITEIEHOC
n3ydeHue yueOHoi
1 HaY4HOU
JIUTEPATYPHI B TOM
qHCIIe
JNIEKTPOHHBIX
PEcypcoB.

MpoBepKa
WHIUBUIYaIbHBIX
3a1ay;

VK-1.1,
VK-1.2,
VK-1.3




2.2 TepmoguHaMuKa

3aHSTHIO,
BBITTOJTHCHHE

10 pab6or (MA3);

1 HaY4HOU

qHCIIe
JNIEKTPOHHBIX
pecypcos.

MOATOTOBKA K

J1a00paTOPHOMY,
CEMUHAPCKOMY U
MPaKTHIECKOMY

MPAaKTUYCCKUX

CaMOCTOSATENBHOE
n3ydeHue yueOHoun

JINTEPATyphbl B TOM

HpOBEpKa

3aj1ay;
BBITIOJTHEHHE U

3aluTa
J1a00paTOpHOM
pabotsr Ne 14;

HWHAUBUAYAJIbHBIX

VK-1.1,
VK-1.2,
VK-1.3

Uroro no pazneny

22

3. DNEeKTpUYECTBO U MarHeTU3M

one B BakyymMe U
BEIIECTBE

3.1  DnekTpocraTHyecKoe

B

10 pabor (MA3);
CaMOCTOSITEIEHOC
n3ydeHue yueOHoun

IoATOTOBKA K

MIPaKTUYECKOMY
3aHSTHIO,
BBITTOJTHCHHE
MPAKTUYECKUX

U HaY4HOU

JINTEPAaTyphbl B TOM

qHCIIe
JNIEKTPOHHBIX
pecypcos.

J1a00paTOPHOMY,
CEMUHAPCKOMY U

MpoBepKa
WHIMBUIYaIbHBIX
3aay;

VK-1.1,
VK-1.2,
VK-1.3

32 ITocTostHHBIH
3JIEKTPUYECKUHN TOK

10

HOJIrOTOBKA K
J1a00paTOPHOMY,
CEMHHApPCKOMY H
HPaKTHYECKOMY
3aHSTHIO;
BBITIOJTHEHNE
MPaKTHYECKHUX
pabor (MA3);
CaMOCTOSITEIBEHOC
n3ydeHue yueOHoi
1 HaY4HOU
JIUTEPATYPHI B TOM
qHCIIe
JNIEKTPOHHBIX
PEcypcoB.

HpOBEpKa
WHJMBUYaJIbHBIX
3aj1ay;

BBITIOJTHEHHE U
3aluTa

J1a00paTOpHOI
pabotbr Ne 24;

VK-1.1,
VK-1.2,
VK-1.3

3.3 MaraurocraTu4eckoe
moie B BakyyMe W B
BEIIECTBE

10

HOJIrOTOBKA K
CEMHHApPCKOMY H
MPaKTHYECKOMY
3aHSTHIO;
BBITIOJTHEHNE
MPaKTHYECKHUX
pador (MA3);
CaMOCTOSITENBbHOE
n3ydeHue yueOHoi
1 HaY4HOU
JIUTEPATYPHI B TOM
qHCIIe
JNIEKTPOHHBIX
PEcypcoB.

MpoBepKa
WHIMBUIYaIbHBIX
3aay;

VK-1.1,
VK-1.2,
VK-1.3




HOJIrOTOBKA K
J1a00paTOPHOMY,
CEMHHApPCKOMY H
HPaKTHYECKOMY
3aHSTHIO; HpOBEpKa
34 DJeKTpoMarHuTHas BBITIOJIHEHHE WH/IMBUAYaJIbHBIX
WHIYKIIMSL. MPaKTUYECKUX 3aJ1ay; VK-1.1,
OJeKTpOMarHuTHbIC 6 4 2 6,1 pab6or (MA3); BBITIOJTHEHHUE U YK-1.2,
konebanusi. I[lepemeHHbIN CaMOCTOSITEIIbHOE 3amuTa YK-1.3
IEKTPUIECKUM TOK n3ydyeHue yueOHol| sabopaTopHOi
1 Hay4qHOH pabotbr Ne 28;
JIUTEPATYPHI B TOM
qucie
JNIEKTPOHHBIX
pecypcos.
HUroro no pasneny 18 8 8 36,1
Uroro 3a cemectp 36 18 18 |106,1 3auér
4. OnTuka
HOJIrOTOBKA K
J1a00paTOPHOMY,
CEMHHApPCKOMY H
MPaKTHYECKOMY
3aHSTHIO; HpOBEpKa
BBITIOJTHEHNE WHIUBHIYaTbHBIX
4.1 BomHoBas  onTHKa MPaKTUYECKUX 3aj1a4; VK-1.1,
(uHTepdepenLys, 10 4 6 5,5 pador (U3); BBITIOJIHEHUE U YK-1.2,
Judpaxuuys, Houspu3aLys) CaMOCTOSITENBbHOE 3alIuTa YK-1.3
n3ydyeHue yueOHol| sabopaTopHOi
1 Hay4HOH pabotsr Ne 34,
JIUTEPATYPHI B TOM
qucie
JNIEKTPOHHBIX
pecypcos.
HOJIrOTOBKA K
J1a00paTOPHOMY,
CEMHHApPCKOMY H
MPaKTHYECKOMY
3aHSTHIO; HpOBEpKa
BBITIOJTHEHNE WHIUBHYaTbHBIX
MIPAKTUYECKUX 3a7a4; VK-1.1,
4.2 KBaHTOBas ONTUKA 6 4 4 4 pador (M3); BBITIOJIHEHUE U YK-1.2,
CaMOCTOSITENBbHOE 3alIuTa YK-1.3
n3ydyeHue yueOHol| sabopaTopHOi
1 Hay4HOH pabotsr Ne 36;
JIUTEPATYPHI B TOM
qucie
JNIEKTPOHHBIX
pecypcos.
HUroro no pasneny 16 8 10 24,5

5. ®u3uka aToma




5.1 ®usuka aroma 2

HOJIrOTOBKA K
J1a00paTOPHOMY,
CEMHHApPCKOMY H
HPaKTHYECKOMY
3aHSTHIO;
BBITIOJTHEHNE
MPaKTHYECKHUX
pab6or (MA3);
CaMOCTOSITEIEHOC
n3ydeHue yueOHoun
1 HaY4HOU
JIUTEPATYPHI B TOM
qHCIIe
JNIEKTPOHHBIX
PECypcoB.

HpOBEpKa
WHJMBUIYaJIbHBIX
3aj1ay;
BBITIOJTHEHHE U
3aluTa
J1a00paTOpHOM
pabotsr Ne 41.

VK-1.1,
VK-1.2,
VK-1.3

Uroro no pazneny

9,7

6. ®dusuka TBEPIOrO TEla.
DJ1eMEHTbI KBAHTOBOM (U3HKH

6.1 ®u3uka TBEPJOro Tena.
DneMeHTbI KBaHTOBOI| 2
busuku

HOJIrOTOBKA K
J1a00paTOPHOMY,
CEMHMHAPCKOMY;

BBITIOJTHEHNE
MPaKTHYECKHX
pabor (MA3);

CaMOCTOSITEIEHOC

nu3ydeHue yueOHoi

1 HaY4HOU
JIUTEPATYPHI B TOM
qHCIIe
JNIEKTPOHHBIX
PECypcoB.

MpoBepKa
WHIUBUIYaIbHBIX
3aay;

VK-1.1,
VK-1.2,
VK-1.3

Uroro no pazneny

14

7. Ddusuka aapa "
AJIEMEHTaPHBIX YaCTHUI]

7.1 ®wusuka sApa U
JJIEMEHTAPHBIX YACTHUI]

12

HOJIrOTOBKA K
CEMHHApPCKOMY H
MPaKTHYECKOMY

3aHSTHIO;
BBITIOJTHEHNE
MPaKTHYECKHUX
pabor (MA3);

CaMOCTOSITEIBEHOC

n3ydeHue yueOHoi

U HAY4HOU

JIUTEPATYPBI B TOM

qHCIIe

JNIEKTPOHHBIX

PEcypcoB.

MpoBepKa
WHIUBHYaTbHBIX
3a/1a4;
BBINIOJTHEHUE U
3amquTa JI.P. Ne 51.

VK-1.1,
VK-1.2,
VK-1.3

Uroro no pazneny

12

Uroro 3a cemectp

34

17

34

21,5

3a4éT

Hroro no JHUCLHHUIIINHE

70

35

52

163,3

3a4€T




5 O0pa3oBare/ibHbIE TEXHOJIOTHH

[Ipu peanuszanuu pa3auyHBIX BHAOB YueOHOW paboTel Haubosiee 3PPeKTUBHbBIE
pe3yibTaThl OCBOEHHUS JUCHUIUIMHBI «®PuU3MKa» AT TpaJuLMOHHBIE 00pa3oBaTeIbHbIE
TEXHOJIOTUM,  TEXHOJIOTUM  MPOOJIEMHOro  OOYy4YeHMs, HMHTEPAKTUBHbIE  TEXHOJIOTUH,
MH(OPMaLIMOHHO-KOMMYHHUKAIIMOHHBIE 00pa30BaTeIbHbIe TEXHOJIOTUH.

1. ®opMbl yaeOHBIX 3aHATHI C UCTIOIB30BAaHUEM TPATUITHOHHBIX TEXHOJIOTHIA:

WudopmanrionHas  Jekuus—  MOCIEAOBaTENbHOE  M3JO0XKEHHE  Marepuaia B
JUCHMIUIMHAPHON JIOTMKE, OCYILECTBISIEMOE IPEUMYIIECTBEHHO BEpOAJIbHBIMU CpPEICTBAMU
(MOHOJIOT TIpeToIaBaTEeNs).

Cemmunap — Oecea mpernoiaBaTessi U CTyJeHTOB, 00CYXKIEHHUE 3apaHee MOArOTOBICHHBIX
COOOILEHUH MO KaXJIOMY BONIPOCY IUIaHA 3aHATUS C €AMHBIM JJIsi BCEX IEepPeHYHEM
pEKOMEHAYEeMO 0053aTeIbHON U AOMIOJIHUTENBHOM JTUTEPATYPBhI.

[IpakTueckoe 3aHsTHE, MOCBALICHHOE OCBOCHUIO KOHKPETHBIX YMEHUW U HAaBBIKOB IO
MPEI0KEHHOMY AT OPUTMY.

Jlaboparopnas pabota — opranuzaius yaeOHOU pabOThI C peaTbHBIMU MaTEPUATLHBIMU U
MH(OPMALIMOHHBIMU OOBEKTaMHU, SKCIIEPUMEHTaJIbHAas paboTa C aHaJIOrOBBIMU MOJEISMU
peanbHBIX 00BEKTOB.

2. ®opMbl y4eOHBIX 3aHSITHH C UCIIOJIb30BAHUEM TEXHOJIOTUM MPOOIEMHOI0 00YUYEHHUS:

[IpoGnemuast JnekuuMsi — U3JI0KEHUE Marepuaia, IpenoJiaraloniee MOCTaHOBKY
MpoOJeMHBIX U JUCKYCCUOHHBIX BOIIPOCOB, OCBELIEHHE PA3JIMYHBIX HAYYHBIX IOJXOJIOB,
aBTOPCKHE KOMMEHTapHH, CBS3aHHBIE C PA3JIUYHBIMU MOJEISIMU MHTEPHPETALUU H3y4aeMOro
Marepuana.

[IpakTnueckoe 3aHATHE B (opMe NpaKTHKyMa — OpraHusauus ydeOHOW paloThl,
HalpaBJieHHas Ha peIIeHHue KOMIUIEKCHOW y4eOHO-TIO3HABATEIbHOW 3a1ayu, TpeOyromen oT
CTYJCHTa MPUMEHEHUs KaK Hay4HO-TEOPETUUECKUX 3HAHUH, TaK U MPAKTUYECKUX HABBIKOB.

3. ®opMbl yueOHBIX 3aHATUHN C UCIIOIb30BAHUEM CIIELIUATU3UPOBAHHBIX HHTEPAKTUBHBIX
TEXHOJIOTUI:

Jlexuus «oOpaTHOM CBS3M» — JIEKIUSA—TIPOBOKAIMS (M3JI0KEHUE MaTepualla ¢ 3apaHee
3a-TJIAaHUPOBAHHBIMU OIITMOKAaMU ), JIEKIHsI-0ecena, TeKIUs-TUCKYCCHUS.

CeMuHap-IuCcKyccHsl — KOJUIEKTUBHOE OOCYXKJIEHHE Kakoro-JIn0o CHOpPHOrO BOIpOCa,
npoOieMbl, BBISBIEHME MHEHUH B rIpynne (MEeXrpynmoBOW AMajor, JTUCKycCHsS Kak
CIIOP-ZIMaJjor).

4. ®opmbl yueOHBIX 3aHATUN C UCIIOJB30BaHUEM UH(POPMATMOHHO-KOMMYHUKAIUOHHBIX
TEXHOJIOTUI:

Jlexuus-Bu3yanusanuss — HU3JI0KEHHUE COJIEPKaHUS COIPOBOXKIACTCS Ipe3eHTaluei
(neMoHcTpanue yueOHbIX MaTEpUasIoB, IPEJICTABICHHBIX B PA3JIMYHbIX 3HAKOBBIX CHCTEMAX, B
T.4. WTIOCTPATUBHBIX, FPaQUUECKUX, ayJUO- U BUJIEOMATEPHAIIOB).

[IpakTnueckoe 3aHsATHE B (opmMe TMpe3eHTAaUuu — TMPEACTaBIECHUE pPE3YJIbTaTOB
MIPOEKTHON WJIM MCCIIEI0BATEIBCKON AESTETbHOCTH C MCIOJIb30BAaHUEM CHEIUAIN3HUPOBAHHBIX
[IPOrPAMMHBIX CPE/I.

6 YueOHO-MeTOAMYECKOE 0O0ecIIeYeHHe CAMOCTOATEIbHOM PadoThl 00y4YaroluXxcs
[IpencraBneno B npuitokeHuu 1.

7 OueHoYHbIE CPeCTBA AJIs IPOBEACHHUS IPOMEKYTOYHON ATTeCTALMU
[IpencraBieHsl B IPUIIOKEHUH 2.

8 Y4ueOHo-MeTOoaM4YecKkOe U HHPOPMALIMOHHOE o0eceYeHre U CHUIIMHBI (MOXYJIs)
a) OcHoBHas IMTEpPaTypAa:
1. Hukepos, B. A. ®u3uka : yueOHUK U TpakTUKyM Juist By30B / B. A. HukepoB. —



2-e u3z., nepepad. u non. — Mocksa : U3parenscrBo Opaiit, 2024. — 558 c. — (Beoicmiee
obpazoBanue). — ISBN 978-5-534-15950-9. — Tekcr : anextpoHHsid // OOpa3oBarenbHas

mnatgpopma FOpaitt [caiit]. — URL: https://urait.ru/bcode/510319 (nmata oOpamenus:
11.04.2024).

2. Aizennon, A. E. ®usuka : yueOHUK U NpakTUKyM i By30B/ A. E. Ali3eHLIOH. —
MockBa : MzmarensctBo  FOpaiit, 2020.— 335c.— (Beicmee oOpa3zoBaHue). —
ISBN 978-5-534-00487-8. — Tekcr : omekrponnbii // OBC HOpaut [caitit]. — URL:

https://urait.ru/bcode/450504 (nata obpamenus: 25.06.2020).

3. KpaBuenko, H. FO. ®usuka : yuebHuk u npaktukym ais By3oB / H. 10. KpaBuenko. —
MockBa : WzparenscrBo HOpaiit, 2024. — 300 c. — (Bsicuiee ob6pazoBanue). — ISBN
978-5-534-01027-5. — Texkct : anexrponHsIii // Obpa3zoBatenbHas miargopma FOpait [caiiT]. —
URL.: https://urait.ru/bcode/536734 (nara oOpamenus: 11.04.2024).

0) lomoJiHMTEILHAS JIUTEpaTypa:

1. Koukun, FO. I1. YueOnrie 3agaun no ¢pusuke : yaebnoe nocodue / FO. I1. Koukun, H.
1O. borauera ; MI'TY. - Maruutoropck, 2014. - 138 c. : wn., cxembl, Tabm. - TekcrT :
HEIOCPEACTBEHHBIN.

2.®wuzuka : yaeonoe nocodue. Y. 1/ E. C. Kopeitaukosa, JI. A. Oxnep, JI. A. Hukonopoa
u ap. ; MI'TY. - Marautoropck : MI'TY, 2016. - 1 snekrpon. ont. auck (CD-ROM). - 3ar. ¢
THTYIL. JKpaHa. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=2560.pdf&show=dcatalogues/1/1130
362/2560.pdf&view=true (mata oOpamenus: 04.10.2019). - Makpooobsekr. - Teker
ANIEKTPOHHBIN. - CBeieHus 1ocTynHbl Takke Ha CD-ROM.

3. ®usuka : yuebHoe nocodue. U. 2 / E. C. KopeiTHuKOBa, JI. A. Ozep, JI. A. Hukonoposa
u ap. ; MI'TY. - Marautoropck : MI'TY, 2016. - 1 snektpon. ont. quck (CD-ROM). - 3arm. ¢
THTYIL. JKpaHa. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=2557.pdf&show=dcatalogues/1/1130
359/2557 . pdf&view=true (mata oOpamenus: 04.10.2019). - Makpooobsekt. - Teker
AIIEKTPOHHBIN. - CBeieHus 1ocTynHbl Takke Ha CD-ROM.

4. Kysuenos, C. . CnpaBounuk no ¢usuke : yaeonoe nmocooue / C. U. Kysnenos, K. U.
Porosun. — Tomck : TIIY, 2014. — 220 c. — ISBN 978-5-4387-0443-0. — TexkcrT :
ANIEKTPOHHBIN // Jlanb : ANEKTPOHHO-OMOIMOTEUHAs cucrTema. — URL:
https://e.lanbook.com/book/82867 (mata oOpamenus: 11.04.2024). — Pexum noctyna: amis

AaRTANUR TINTTLRARATATTATT

B) Meroauyeckue yKazaHus:

1. Mexanuka. MonekynspHas ¢usuka u tepMoauHamMuka : gabop. npaktukyMm / [E. H.
Actanos, 3. H. botuesa, JI. C. lomkenkoBa u ap.| ; MH-T sHepretuku u aBromatuku MI'TVY,
[xkad. ¢usmku]. - Marnuroropck, 2011. - 103 c. : wum., rpad., cxemsl, Tadm. - Tekcr :
HEIOCPEACTBEHHBIN.

2. DnexrpocraTuka. [locTosHHBIN TOK. : 1abopaTopHblil npakTukyMm / [M. B. Beuepkun,
E. E. EnuceeBa, C. I'. llleBuenko ; mox pen. M. B. Beuepkuna] ; MI'TY, [kad. ¢usuxu]. -
Marnuroropck, 2011. - 60 c. : ui., Tabin. - Tekct : HenocpeACTBEHHbIH.

3. DnexrtpomaraeTusM. OnTHKa : JIaOOPaTOPHBIN MpakTUKyM 1o ¢usuke / [coct. : U. 1O.
borauera, B. I'. boukapes, U. H. 'uaustymums u np.] ; MI'TY, kad. ¢duszuku. - Marautoropck,
2001. - 77 c. : ni. - TeKCT : HEMOCPEICTBEHHBIN.

4. duszuka aToMa, TBEpJOTO Teua, siapa : yueonoe nmocooue / B. K. benos, C. A. byrakos,
1O. M. [Iybocapckas u ap. ; MI'TVY. - Maraurtoropek : MI'TY, 2008. - 57 c. : un., Tadi. - Teker :
HEIOCPEACTBEHHBIN.

5. borauesa, U. FO. Metoauka pemenus 3anad nmo pusuke. Mexanuka : yaeOHOe mocoomne
/ W. YO. borauesa, O. H. Boctpoknyrosa ; MI'TY. - [2-e uzn., noarotT. no ney. usg. 2017 r.]. -
Marnutoropck : MI'TY, 2018. - 1 anekrpon. ont. nuck (CD-ROM). - 3ari. ¢ TuTyn. 3KpaHa. -
URL:



https://magtu.informsystema.ru/uploader/fileUpload?name=3567.pdf&show=dcatalogues/1/1515
210/3567.pdf&view=true (mara oOpamenus: 04.10.2019). - Makpoobsekr. - Teker
AIIEKTPOHHBIN. - CBeieHus 1ocTynHbl Takke Ha CD-ROM.

6. du3nKa : METOIMUECKOE TIOCOOHE IJIsi CAMOCTOSITEIBHOM MOITOTOBKH K JJAO0PATOPHBIM
3aHsaTUsIM. Y. 2. DnekTpuyecTBo U MarHeTusm, ontuka / I'. H. Aceinryxuna, C. M. ['onoBu3HuH,
C.T. Murpanoga, E. C. Caponosa ; MI'TY. - Maruutoropck : MI'TVY, 2012. - 1 31eKTpoH. OmT.
JUCK (CD-ROM). - 3ari. c THUTYIL. JKpaHa. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=2991.pdf&show=dcatalogues/1/1134
925/2991.pdf&view=true (marta oOpamenus: 04.10.2019). - Makpooobsekr. - Teker
ANEKTPOHHBIN. - CBeneHus nocTynHbl Takke Ha CD-ROM.

r) [Ilporpammuoe odecnneuenne 1 UHTEepHeT-pecypcehl:

IIporpammHoe obecnieueHne

Haumenosanue 10 Ne norosopa Cpoxk neicTBus TULICH3UN
MS Office 2007 |\, 35 61 17.09.2007 Geccpouno
Professional
7Z1p cB0001HO pacrpoctpansemoe [10 OCCCPOIHO

IIpodeccuonaibHbie 6a3bl JAHHBIX U HH(OPMAINIMOHHBIE CIIPABOYHBIE CHCTEMBI
HasBanune xypca CchuIKa

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

OnekTpoHHas 6a3a mepuoanuecknx m3ganuii East View
Information Services, OO0 «MIBUC»
9 MaTepuaibHO-TeXHHYECKOe o0ecnevyeHre TUCHUIINHBI (MOXYJIs)

https://dlib.eastview.com/

MaTCpI/IaJ'IBHO-TCXHI/ILICCKOG obecrieucHue JUCHUIITIMHBI BKJIIFOYACT:



JlexuroHHas ayIUTOPUS BKIIFOYAET:
MynbpTUMeUIHbBIE CPEJICTBA XPAHEHHUS, IEPEAAYH U PEACTaBICHUS HH(DOPMAIUH.

Jlaboparopust «MexaHUKH, MOJIEKYJIIPHOH (PU3UKHU U TEPMOIMHAMUKI» BKIIIOYAET:

1. bauncTuyeckre MasiTHUKM.

2. Mastauk OGepoexa.

3. ®u3nyuecKuii MasgTHHK.

4. locka I'anpToHA.

5. JIabopaTtopHasi ycTaHOBKA JUIsl MCCIIEIOBAHUS paclpeAeIeHUs] TEPMOIIEKTPOHOB MO
MOJYJIIO UX CKOPOCTH.

6. JlaGopaTopHass ycTaHOBKa JUIsl ONpEAENeHUs ToKa3zaTelied aauadaTbl Y METOJIOM
Knemana u /Iezopma.

7. JlabopaTopHasi yCTaHOBKa JIJIsl POBEPKH 3aKOHA BO3pPACTaHMs SHTPOIHMH B IIpoLiecce
¢ dy3un ra3oB Ha MOJIEIIN ITEPEMEIINBAHMUS IIAPOB.

8.JIabopaTopHas ycTaHOBKaA Ui MPOBEPKU 3aKOHOB BO3PACTaHUs SHTPOIUU B IpOIECcCe
TEI1000MeHa.

9.YcraHoBka JnabopaTopHasi s M3Yy4EHUS 3aBHUCHUMOCTHM CKOpPOCTM 3ByKa OT
temmeparypsl "M®-C3-M"

10. YcranoBka mnabopaTopHasl JUIsi HCCIEIOBAaHUS TEIUIOEMKOCTH TBEPJOTO Tela
"M®-TET-M".

11. YcranoBka nabopaTopHas JJis ONPECIICHUs] YHUBEPCATIBHOM Ta30BOM MOCTOSIHHON
"M®-OI'TI-M".

12.Crenp 1abopaTOpHBI ra30BbIE MPOLIECCHI.

13. MeputenbHblii HHCTPYMEHT.

JlabGoparopus «IMeKTpUIECTBA U ONITHKW)» BKIIFOYAET:

1. JIaGopaTopHas ycTaHOBKa JJIsl HCCIEA0BAHUSI ANEKTPOCTATUYECKOTO TOJISI C IOMOIIbIO
OJINHAPHOT'O 30H/1a.

2. YcTaHoBKa JUIs IIYHTHUPOBAHUS MUJUIMAMIIEPMETPA.

3. YcranoBka nabopaTopHas AJis OTIpeIeTICHUsI MHAYKTHBHOCTH COJICHOM 1A 1 MATHUTHOM
MIPOHULIAEMOCTH.

4. VYcraHoBka jia0oparopHasi JUlsl U3Y4EHHUs PE30HAHCA HAIPSDKEHUHW M ONpeaeseHUs
MHIYKTUBHOCTHU

5. JIaGoparopHasi yCTaHOBKA ISl U3y4YEHUS JTMHBI CBETOBOM BOJIHBI M XapaKTEPUCTHUK
TU(PPaKIIMOHHOMN PEIIETKH.

6. JlabopaTopHasi ycTaHOBKA JJIsl ONpPENENECHUs paguyca KPUBH3HBI JIMH3bI U JJIUHBI
CBETOBOM BOJIHBI C MOMOIIIbIO KoJiell HpioToHa.

7. JlabopaTtopHas yCcTaHOBKa Jis ONpENENIeHUs KOHLEHTPAlUMU PACTBOPOB caxapa U
ITOCTOSIHHOM BpalCHUSI.

8. MepurenpHbII HHCTPYMEHT.

JlaGoparopus «AToma, TBEpJOTO Tea, APy BKIIOUYALT:

1. JJaGopaTopHas ycTaHOBKa /1J1sl U3y4eHHs BHeLIHero GoTodddekra.

2. YcraHoBKa JJi1 M3y4€HUsS CIIEKTpa aroMa BOJOpOJa U OINpeAeSeHUs MOCTOSHHOM
PunGepra.

3. YcranoBka 1abopaTtopHas JijIsl ONpeAesieHNs TOTSHIINaIa BO30YK/IEHHUs ra3a.

4. YcraHoBKa 15 OIIpeIeIeHUsl ITTMHBI PoOera yacTull B BO3/1yXe.

5. MeputenbHbII HHCTPYMEHT.

Aynutopun JUis TPYNIIOBBIX M HHIWBUAYAJIbHBIX KOHCYJIBTALMM, TEKYILETO KOHTPOJISA U
IIPOMEKYTOHYHOM aTTECTALIUU BKIFOYAKOT: HHTEPAKTUBHASL JOCKA, IIPOEKTOP;
MynbTUMEIUITHBIN TPOEKTOP,IKPaH.



Aynutopun Ui CaMOCTOSITEIbHOW paboThl ¢ BbIXOJOM B IHTepHeT u ¢ npoctynom B
ANEKTPOHHYIO HH()OPMAITMOHHO-00pa30BaTEIBHYIO CPEY YHUBEPCUTETA.

KOMITBIOTEPHBIE KJIACChl; YHTAJIbHbIE 3aJibl OMOMMOTEKH [lepcoHanbHble KOMIIBIOTEPHI C
maketom MS Office, ¢ BbixomoM B HMHTEpHET W ¢ JOCTYIOM B JJIEKTPOHHYIO
nH(OpPMaLlMOHHO-00pa30BaTEeNIbHYI0  Cpely  YHUBEpPCUTETa  BKIIOYAIOT:  IEpCOHAJbHbIE
KoMIibroTepsl ¢ maketoM MS Office.

[lomemenne Juisi XpaHeHUS U OPO(UIAKTUYECKOrO OOCITYy)XKMBaHHUS y4eOHOTO
00Opy/OBaHUs BKJIIOYAIOT: CTEJJIAXH, celdbl A XpaHeHHs Y4yeOHOro o0O0pyJOBaHHUS.
WHCTpyMEHTHI JUIs peMOHTa 000pyI0BaHHUS.



I[punoxenne 1. YuedHO-MeTOAMUYECKOE 00ecTiedeHHE CAMOCTOSTEIbHOI PadoThI
00y4aroumuxcs

[lo mucummumbe «®Pu3mka» MPEeIyCMOTPEHAa  ayAWTOpHAas ¥ BHEAyAWTOpHAs
camocCTosITeNIbHAsE paboTa 00y4aromuxcsl.

AynuTopHas caMOCTOsITeNIbHAs paboTa CTYJEHTOB IMPEINOJaraeT perieHne KOHTPOIBHBIX
3aaa4 Ha IMMPAKTUUYCCKUX 3aHATUAX.

1 cemecTp

KonTposbHast padora Ne 1 «@u3nyeckre 0CHOBbI MEXaHUKI)
3ananue 1. Paanyc-BeKTOp YacCTHIBI ONPENEISACTCS BBIPDAKCHUCM 7 =317 + 4% + 7k , THE

i,J,k - enunuuHble BekTOpa ocei X, Y, Z. Boiuncnute: 1) myts S, IpoiAeHHbIN yacTUIIEH 3a

nepsele 10c, 2) Monynb nepemelieHus Ar 3a TOKe BpeMms, 3) yckopeHue yacTuilbl. OTBeT:
S=500m, Ar=500m, a=10 m/c’.

3ananmue 2. Koseco Bpaiaercs BOKpYr HEMOABMKHOM OCH TaK, YTO YTOJI IOBOPOTA 3aBUCUT
OT BPEMCHH 10 3aKOHY ¢ =10+20-¢—2-¢*. HaiiTu: 1) cpesiHee 3Ha49CHUE YIIIOBOH CKOPOCTH () 3a

MIPOMEXYTOK BpeMEHH OT t=0 JJ0 0CTaHOBKH; 2) YIJI0BOE YCKOPEHHE B MOMEHT OCTaHOBKH KOJIECa;
3) mojHOE YCKOpEHHUE TOUKH, Haxo smieics: Ha pacctossHuu 0, 1M OT ocu BpaleHust Jyisi MOMEHTa
Bpemenu t=4 c. Otet: 10 pan/c; -4 pan/cz; 1,65 m/c?.

3ananmne 3. [lo ropu30OHTANBHON TMOBEPXHOCTH ABMIKETCS TEJIO MAacCOM M=2 KI' IO
nercrueM cwibl F=8 H, HampaBiieHHOW mona yriiom 0=60" k ropu3oHTy. Halitu paccrosinue,
KOTOPOE TMPOIIJIO TEJIO, €CIIU €ro CKOPOCTh YBEIUYIIACh ¢ 3 10 5 M/C, a KOdDPHUITMEHT TpeHHs
MEXIy TeJIOM U MOBEepXHOCThIO paBeH n=0,1.01BeT: 5,9 M.

3aganue 4. [Ilap maccoit m;=5 Kr ABMXKETCS cO CKOpOCThiO V= 1 M/C U cTaJKuBaercs ¢
MOKOSIIIIMMCS IIapoM Maccoit mp=2 Kr. OmpenenanTe CKOpOCTH IapOB Moce yaapa. Y 1ap cuuTarh
yOpYruM, IpsiMeIM U HeHTpaibHbM. OTBeT: 0,43 m/c, 1,43 m/c.

3ananue S. YpaBnenue KoneOanuii TOUKU UMEET BUJ: x = A-coso(t+7) > Ta€ A=0,02 M, 0=

-1 o .
¢, 1=0,2 c. Onpeaenutp nepruoj, HadYaIbHYIO a3y KojaeOaHu TOUYKH U €€ YCKOPEHHE B MOMEHT
2
Bpemenu 1 c. OtBet: T=2 c; @o=0,27 pam; a =0,16 m/c”.

KonTtpoabHnas padora Ne 2 «CraTucTudeckasi puznka u TepMOIMHAMHUKA)

3aganue 1. Haiinute ans razoo0pa3HOro asora TemrmepaTypy, NpuU KOTOPOH CKOPOCTAM
Mostekyn vi = 300 mM/c u v; = 600 M/C COOTBETCTBYIOT OJMHAKOBBIE 3HAUECHUS (PYHKLUUU
pacnpenenenns Makcpemna f(V). Otser: 7 _ M5 =) a0,

4k In(V, /W)

3ananme 2. UWneanbHBI JBYXaTOMHBIM Tra3 o0BEMOM 5 11 W JaBICHUEM 10° Ila
M30XOPUYECKH HAarpesiu, B pe3yJbTaTe€ Yero CpeAHsisi KUHETHYecKas HHEpPrusi €ro MOJIEKYIl
yBenuumiach ot 0,0796 3B no 0,0923 5B. Ha ckonbko npu 3ToM U3MEHUTHCS JaBieHue raza? B
JalibHENIIeM ra3 U30TEPMUYECKH PACIIMPUIIN IO HaualbHOTO AaBiieHus. Onpenenure 00beM raza
B KoHIIe mporecca. Oter: yBenuuutcs Ha 0,16 Mlla; 5,8 .

3apanme 3. Onpenenure KOd)PUIMEHT TEIJIOMPOBOAHOCTH A a30Ta, €ClIu KOAOUIIHMECHT
JUHAMHYECKON BSI3KOCTH 1) JUIsl HEro npu Tex ke ycinoBusix paBeH 10 mxlla-c. OtBer: A=7,42
MBT1/™M-K.

3ananme 4. 12 T a30Ta HAXOATCS B 3aKPHITOM cocye o0beMoM 2 i1 ipu Temrepatype 10°C.
[Tocnie HarpeBaHus JaBJICHHE B COCY/IE CTAJIO PaBHO 104MM.pT.CT. Kaxkoe xonuuecTBo Temia 6110
cooblieHo rasy npu HarpeBanuu? Otser: 4,1-10° [Ix.

3aganue 5. Cmemanu Bogy maccoit my=>5kr npu Temneparype T1=280 K ¢ Bomoit maccoii
my=8kr npu temnepatype T> =350 K. Haiitu: 1) Temnepatypy 0 cmecu; 2) usmenenue AS
SHTpONUH, poucxosuiee npu cmemnanuu. Otset: 323 K; 0,3 x/Ix/K.

KoutpoabHas pa6ora Ne 3 «JjIeKTpU4ecTBO U MArHETU3M)
3aganue 1. Dnexrpuueckoe nosie coznaHo AByMs 3apsaamu ;=10 HKn1 u  qp=-20 uKu,



HaxoJsmMUMKcCs Ha pacctostHuM d=20 cMm apyr ot apyra. OnpenenauTb HaOpsKEHHOCTb IHOJIS B
TOYKE A, yIaJeHHOM OT IepBOro 3apsaa Ha paccrosiHue r1=30 ¢cM u OoT BTOporo Ha =50 cm.
Paccuntate paboty, KOTOpYyr0O HEOOXOAMMO COBEPIINTH, YTOOBI MEPEHECTH TOUCUHBIM 3apsij
qo=5" 10 K11 13 TOUKH HAXOIAMHACS nocepeinHe MeX 1y 3apsaaamu B Touky A.  Otser: 280B/Mm,
0,42 JIx.

3aganue 2. Vimeercs npelHa3HauYeHHBIN I U3MEPEHUs pa3HOCTU noTeHuanos 10 30 B
BOJBTMETp compotuBiieHueM 2 KOM, kotoporo pasaeneHa Ha 150 nenenuit. Kakoe
CONPOTHBIIEHUE HAJI0 B35Th U KaK €ro BKIIOYUTb, YTOOBI 3TUM BOJBTMETPOM MOKHO OBLIO
U3MEPUTh Pa3HOCTh NOTEHLIMAJIOB A0 75 B? Kak u3MeHuTCs npu 3TOM IieHa AeJIeHUs BOJbTMeTpa?
Otset: 3 kOM, 0,5 B/nein.

3aganue 3. [lo mpoBoioyHON paMke MMeroued (opMy MPaBUIIBHOIO IIECTUYTOJIbHUKA,
unetr Tok cwiod [=2 A. Ilpm sToM B 1eHTpe paMKud 0O0pa3yeTcsi MarHWTHOE I0Jie C
HanpsLKeHHOCTHI0 33 A/M. HaliTu [uiHy poBOJIOKH, U3 KOTOPO# crenana pamka. OtBert: /=0,2 M.

3aganue 4. [IpoBojsias paMka HoMelleHa B 0THOPOAHOE MarHUTHOE I10JI€ C MHAYKuuel B
= 0,1 Ta. IImOCKOCTH paMKH COCTAaBJISIET C HAMPABJICHUEM MArHUTHOIO MOJISI Yroa @ = 30°.
[Mnomans pamku S = 20 cM’, comporuBienne R = 0,1 Om. MaruuTHOE MONE PaBHOMEPHO
yMeHbIaercs 10 Hyis 3a Bpems At=0,1 c. Onpenenute: a) cpenHee 3HAYCHHUE 3.7.C. HHIYKIINH,
BO3HUKAIOIICH B paMKe; 0) CHIIY HHAYKIIMOHHOTO TOKA; B) 3apsi, KOTOPHIA MPOTEUET MO paMKe 3a
Bpemst ymenburerns mosst. Oteer: 1 MB; 10 MA; 107 K.

3aganue 5. ConeHouJi ¢ UHIYKTUBHOCTBIO L=7 MI'H U akTUBHBIM conpoTuBiieHueM R=44
OM MNoAKIIOUMIM K HCTOYHUKY IocTosiHHOro HamnpsbkeHus Up, a 3aTeM K TreHepaTropy
CUHYCOMJIAJIbHOTO HalpsDKeHUs ¢ aercTByromuM 3HadeHueMm HanpspkeHus U,=Up. [Ipu xakoi
4acToTe I'eHepaTopa MOILHOCTb, MOTpediiseMas COJCHOUIOM, OyaeT B 5 pa3 MEHblIE, YeM B
nepBoM ciaydae? Otser: v=2 kI 1.

2 cemecTp

KoutpoabHas padora Ne 4 «OnTuka»

3aganue 1. B onbite OHra Ha mytu onHOro u3 uHTEpdEpUPYOMMX JTydel moMenianach
TOHKasl CTEKJISHHasl IJIACTHHKA, BCIEACTBHE YEro LIEHTpaJibHAas CBETJIas I0Jioca CMeEllajach B
M0JIOKEHHUE MEPBOHAYAIBHO 3aHATOE MATOM CBETION MOJIOCOW(HE cuuTas LEeHTpajabHOU). Jlyu
MaJlaeT Ha IUIACTUHKY NepneHauKyasipHo. [lokasarens npemomieHus miuacTuHky n=1,5. /Inuna
BOJIHBI cBeta A=6-10" M. KakoBa TomuHa miactuakn? OTBET: 6 MKM.

3aganue 2. benblii cBeT majaeT HOPMAJIbHO HAa MOBEPXHOCTh CTEKISIHHOM IUIACTUHKU
tommuHOM d=0,4 mMxM, Haxopsmieics B Bo3ayxe. Ilokaszarenb mpernomieHus CTeKiIa Ng=1,5.
Omnpenenure: a) FeOMETPUUECKYIO M ONTUYECKYIO PA3HOCTh XOJa MHTephEepUpYIOIUX JTydeil B
MIPOXOJIALIEM CBETE, O) IJIMHBI BOJIH, HHTEHCUBHOCTb KOTOPBIX OCIA0JISETCs MOCIIE TPOXOKACHUS
macTuHKH. CYuTaTh, YTO BUIMMAS YacTh CIEKTpa JICKUT B HHTEpBaye AuH BoJH oT 0,4 1o 0,7
MikM. OtBet: 0,8 MxMm; 1,2 MrM; 0,48 MKM.

3ananme 3. Ha mudpaknmoHHy0 penieTky HOpMajdbHO MaaaeT Mydok ceTta. KpachHas
JUHUS C JJIMHON BOJHBI A=630 HM BHHA B CIIEKTPE TPETHETO MOPSAKA MO YIIIOM (p=710. Kaxkas
CHEKTpajibHas JIMHUS BHUJIHA TIOJ{ 3TUM K€ YIJIOM B CIIEKTpe 4eTBepToro mnopsaka? Yemy paBHa
nocTosiHHas peueTku? CKOIBKO BCEro KpaCHbIX MaKCUMYMOB JlaeT 3Ta pemierka? Otsert: 473 HM;
2 MKM, 7.

3ananme 4. J[Ba moJjspu3aTtopa pacrooKEHbl TaK, YTO Yrod MEXAY UX IUIOCKOCTSIMHU
nporyckanust pasen  25°. Omnpenennth, BO CKOIBKO Pa3 yMEHBIIMTCS HHTCHCHBHOCTD
€CTECTBEHHOI'O CBETa IPH IMPOXOXKJIEHUHU: 1) yepe3 oauH (IEepBHIN) MOJISIpU3aTop, 2) uyepe3 oda
nossipuzaropa. Koadduuuent nornomenus ceera B nossipuzarope paseH 0,08. Otser: 2,17,
2,88.

3aganue S. Kakas 105 sHepruu (oToHa U3pacxojjoBaHa Ha pabOTY BbIPbIBAHUS 3JIEKTPOHA,
ecnmn KpacHas Tpanuna ¢otoddpdexra 307 HM M MaKCUMalbHAas KHHETHYECKas DSHEPrus
¢doToanexkrpoHos 1 3B? Otger: 0,8.



KonrpoJubHas padora Ne S «KBantoBas pusuka»

3ananme 1. Uepnoe teno umeer temmnepatypy 3 kK. [lpu oxmaxknennu tena JyimHa BOJIHEI,
MPUXOASAIIASACA Ha MAaKCUMYM H3JTy4daTelIbHOM CIOCOOHOCTH, M3MeHuIach Ha 8 MkM. [lo kakoit
TeMIieparypsl oxinaguiock Tesno? Oreer: 323K.

3aganue 2. OnektpoH oOmagaer kuHeTuueckod osHeprueil 30 »B. Omnpenenutsb
NeOpOIeBCKYIO JUIMHY BOJIHBI 3JIEKTpOHA. Bo CKOJIBKO pa3 U3MEHUTCS 3Ta JUIMHA BOJIHBI, €CIIU
KHHETUYecKas sHeprusi ymenbmutces Ha 20%? OtBer: 2,2 10w 1,12.

3aganue 3. [Ipu nBUKEHMH YACTHIIBI BJIOJIb OCH X CKOPOCTb €€ MOXKET OBITh OIIPEJIENIEHA C
TOYHOCThIO (ommOkoi) g0 1 cm/c. HailiTu HeompeneneHHOCTh KOOPAMHATHI, €CIM 4YacTULEel
sBisieTcsi: 1) anextpoH, 2) npodbunka maccoit 0,1r. Oteet: 0,01mMm; 10%%m.

3aganue 4. Yactuia HaxoquTCsl B OECKOHEUHO IIyOOKOW OJIHOMEpPHOM MOTEHLMAIbHOU
nMess MUHUMAaJIbHYIO SHepruto. KakoBa BeposSTHOCTh OOHApY)KEHHUS YaCTULbI B CPEeIHEH TPETH
aMbI? OtBet: 0,609.

3aganue 5. OmnpenenuTs JUIMHY BOJIHBI, COOTBETCTBYIOUIYIO TpPETbEW JIMHUU CEpUU
banemepa: 1) B cnexrpe uznyuenuu Bomopona, 2) B cnekrpe usnyuenust nona renus. OTBeT:
434um, 109HM.

KonrpoubHas padora Ne 6 «®uU3UKA AAPa U 3JIeMEHTAPHbIX YaCTHID
3aganue 1. IlepBoHauanbHas macca W30TONA WPUIUA . [r PaBHA M = 5 T, TEPHOJ

noxypacnaaa 75 cyrok. OnpenenuTe, CKOJIBKO siiep pacmaaercs 3a 1 CeKyHIy B 3TOM Iperapare.
CKoJpKO aTOMOB 3TOro Inpemnapara ocraHercs yepe3 30 CyTOK U BO CKOJIBKO pa3 M3MEHHTCH
aKTUBHOCTH TIperapara 3a 31o Bpems? Otser: 1,67 10"; 1,2:10%%; 1,32.

3ananme 2. Snpo 6epums-7 [f-paguoakTuBHO o cxeme K-3axBara. 3amucarh peakiuio.
Kakwue yacTuiip! mpu 3ToMm 00pa3oBanuce?

3aganue 3. HelftpuHHOE M3i1y4eHUE 3B€3/1bl MOKET BOSHUKHYTH 3a CYET 00bEITUHEHUS IBYX
MIPOTOHOB ¢ 00Opa30BaHUEM JEUTOHA. 3anmuIIuTe peakiuio. Kakue gacTuilsl eme o0pa3yroTcs B
3TOM peakuu?

3aganue 4. HaiiTu sHepruio cBsizu siapa, KOTOPOE UMEET OJMHAKOBOE YHCIIO MPOTOHOB U
HEUTPOHOB M paJnyc, B MOJTOPA pa3a MEHbIINN paanyca sapa > 4/ . OTBeT: *Be, 56, 5 M»aB.

3aganue 5. 113 nepBoHavyanbHO CBOOOJIHBIX MPOTOHOB M HEHUTPOHOB OOpasyercs s1apo
yriepoaa-12. Kakas sHeprus mpu 5TOM BBIIETAETCS, Kak OHa Ha3biBaeTcsi? Ecnum cuHTe3mpoBaTh
TakuM oOpa3oM | r yriepona, TO CKOJBKO BCEro BBIACIUTCA HpH 3ToM 3Heprun? Kakomy
KOJIMYECTBY HEPTH 3Ta s3Heprus skBuBaieHTHa? OTBeT: 92,4 M»B; 740 I'[Ix; 16 T.

BreaynuropHas camocrositenbHas paboTa 0Oydaroniuxcsi BKIIOYACT B ceOsi: MpopabOTKy
JIEKIIMOHHOTO MaTepHaja, U3ydeHHEe JIMTEpaTypbl 0 COOTBETCTBYIOIIEMY pa3/eily; pelIeHue
HHIUBUAYAJIbHBIX AOOMAIOIHUX 3a4dad, IMOArOTOBKY K BBIIIOJHCHUIO J'Ia60paTOpHBIX pa60T,
MOATOTOBKY K OTUETY IO JJabopaTopHbIM padoTaM, HOJArOTOBKY K CEMUHApaM.



Hnousuoyanvuvie oomawnue 3aoanusn (U/]3)
1 cemecTp

38213‘18 Ne 1 «kKunemaTuka MOCTYNMaTeJIbHOI0 U BpalaTeJIbHOI0 IBHKCHUS>

Touka HBIKETCS 1O OKPYKHOCTH pagmycom 4 M mo 3akomy S =A+Bt  rpe S —
MpOWIEeHHBIM MyTh, A=8 M, B=2 M/c%, t- Bpems. OrmnpenenuTb, B KaKOM MOMEHT BpPEMEHU
HOPMaJIbHOE YCKOPEHHE PaBHO 2 m/c’. Haiiti CKOpPOCTb, TAHI'CHIIMAJIbHOE U IIOJIHOE€ YCKOPEHUE
TOYKH B 3TOT MOMEHT BPEMEHU

3agaua Ne 2 «/luHaMHUKa MOCTYNATEJIHLHOI0 IBHKEHH I

Ha 0601 maxoBuka nuamerpom 60cM HaMOTaH LIHYpP, K KOHI[Y KOTOPOTO MPUBS3aH I'Py3 €
Maccoii 2 kr. OnpeaeauTh MOMEHT HHEPLIMU MaXOBHKa, €CJIM OH BpalllasiCh PaBHOYCKOPEHHO MO/
NENCTBUEM TPY3a, 3a BpeMs t=3¢ nmpruoOpes yriioByr CKOpocTh 9 paj/c.

3agaua Ne 3 «/luHaMuKa BpaliaTeJbHOI0 IBHKEHUS»

Ha Ban B Buje IMHIpa ¢ TOPU30HTATBHON OChIO BpallleHUs] HAMOTaHA HEBECOMasl HUTh, K
KOHILy ee pUKperieH rpy3. Kakyro yrioByro ckopocTb OyZeT UMETh BaJl CILYCTsl 2¢ ITOCJIe Havaia
JBWDKEHUSI TPy3a, €CJIi Macca Baja 4 kr, ero paauyc 20 cMm, macca rpy3a 0,2 kr, 1edCTBUEM CHJI
TPEHMS Ha JBUKYIIHECS Tela MOXHO IpeHeOpeyb

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

JBa Manbix 1o pasmepy rpy3a mMaccamu m;=10 Kr mu mp=15 Kr mojBElICHBI HA HHUTIX
OJIMHAKOBOM JnuHbI L=2 M B 0JJHOI TOUKe U CONpUKacaloTca MexAy coboil. Menbluii rpy3 ObLI
oTkioHeH Ha yro 0=60" 1 oTnymen. OpeaeanTe BEICOTY, Ha KOTOPYIO ITOAHAMYTCS 00a rpy3a
rocJie abCoMITHO HEYIIPYroro yaapa

3agaua Ne 5 «MexaHu4eckue KoJieOaHUsD»

[lepuon 3aryxaronux kosiebanuii papen T = 4c, norapupmMudeckuii JeKPEMEHT 3aTyXaHus
1,6; nadanpHas ¢aza paBHa (. Cmemienue Touku B MomeHT T/4 paBuo 4,5 cm. Hammcats
ypaBHEHHUE KoJeOaHu U OCTPOUTh rpaduK B Mpeaesnax TpEX Nepruo10B

3apaua Ne 6 «PeJIATHBHCTCKAA MEXaHUKA

B nabGopatopHoii cucreme OoTcyeTa OJHA M3 JBYX OJMHAKOBBIX YaCTHI[ C MacCOd my
IIOKOUTCS, Apyras JABUXKETCSA CO CKOPOCThIO v=0,8¢ 10 HANpaBJIICHUIO K MOKOAIIECHUCS YaCTHIIE.
Onpenenure peNITUBUCTCKYIO MAacCy ABMKYIIEHCS YaCTHUIIBI B TJa00OpaTOPHOI CHCTEME OTCUETA U
€€ KHHETHUYECKYIO SHEPTHUIO0

3agaua Ne 7 «MKT. CraTuctuyeckasi pusuka»

B cocyne o6bemom 20 J1 HAaXOUTCS CMECH BOJIOPOA U Telvs 1o AaBieHueM 2 atM. OO0ras
Macca cmecH 5 1. U3BecTHO, 4TO cpefHssl KMHETHYECKasl SHEPTUs MOCTYNATeNIbHOTO JABHXKEHUS
MOJIEKYyD cMecH ra3oB paBHa 0,038 3B. Bo ckoJIbKO pa3 OTIIMYAOTCA MAcChl BOJOPOJA U Ireiivs B
cmecu?

3agaua Ne 8 «UneanbHblil rasz

3 Mons a3oTra IUIOTHOCTBIO p=1,251<r/M3 W30XOPHO HArpeiau TaK, 4TO €ro JaBJICHUE
n3Menuigace ¢ 1,1- 10° Tla mo 1,6 105Ha, a 3areM HW300apHO CXalld N0 TEePBOHAYAIHHOU
teMmIiieparypbl. OnpenenanTe TeMIepaTyphl B KaXk/10M U3 TPEX ONMHUCAHHBIX COCTOSHUN U KOHEUHbIN
o6beM raza. M3o0pasure rpaduku 3TUX IpoIeccoB B koopauHaTtax P-T

3agaua Ne 9 «IlepBoe Ha4a/ 0 TEPMOAUHAMUKI

B pesynbrare m30TepMHUYECKOro pacIIMpeHHs a3oTra macco m=0.2krmpu temmeparype
T=280 K o6bem ero yBenuumBaercs B 2 pasza. Onpenenutb: 1) paboty A, COBEpPIICHHYIO ra30M
npu pacmmpenuu; 2) usmeHeHne AU BHyTpeHHEW »sHepruu; 3) KOJIMYECTBO TEIUIOTHI Q,
MIOJIyYE€HHOE Ta30M

3agaua Ne 10 «Bropoe Ha4a/10 TepMOIMHAMMKI»

Kycox npna maccoit m =200r, B3sTbiii npu temmeparype t; = -10C°, Obl1 Harper 10
temmneparypsl t; =0C° m pacmiaBiieH, mociie 4ero oOpa3oBaBmIascs BojJa ObLIa Harpera 0
temieparypsl t3 = 10C°. Onpenenuts u3MeHeHne AS SHTPONUHU B X0OJI€ YKa3aHHBIX [IPOLIECCOB.

3agaua Ne 11 «DuekTpocTaruka



DnekTpuyeckoe mnojie coznano aAsyms 3apsaamu (=10 HKi u qx=-20 aKn, Haxoasmumucs
Ha pacctostHuu d=20 cm apyr ot apyra. OnpeaenuTs HalpsHKEHHOCTh M0JI B TOUKE A, yaalleHHOI
OT IepBOro 3apsaa Ha pacctosiHue 11=30 cM u oT BToporo Ha =50 cM. Paccuurath paboty,
KOTOPYIO HEOOXOJMMO COBEPIIUTH, YTOOBI MEPEHECTH TOUEUHBIH 3apsi] q()=5'104 Kir u3 touku
HaXOJSIIMICS MOCepeMHE MEXIY 3apsiilaMU B TOUKY A.

3agaua Ne 12 «IlocTosIHHBII 3/1eKTPUYECKUH TOK)»

Ha puc. 3.1. £1=1,0 B, &=2,0 B, €=3,0 B, r,=1,0 Om, 1=0,5 Owm, r3=1/3 Om, R;=1,0 Om,
R3;=1/3 Om. Ompenenure: 1) cuiabl TOKa BO BCEX ydyacTKax IEMU; 2) TEIJIOBYK) MOIIHOCTb,
KOTOpas BbIAEISETCS Ha CONPOTUBIEHUN Rj.

3agaua Ne 13 «DiieKTpOMarHeTusm»

[Io nByM O€CKOHEYHO [JIMHHBIM MPSMBIM HapaulelbHBIM MPOBOJIAM, HAXOISAIIMMCA Ha
paccrostnuu R=10,0 cm npyr ot apyra B Bakyyme, TekyT Toku [1=20,0 A u [,=30,0 A ognHaKOBOTO
HanpasieHud. Onpenenure MarHUTHYIO MHAYKLHUIO 1ojst B, cozmaBaemMoro TokamMu B TOYKAaX,
JeKAIUX Ha OPSIMOM, COEAMHSIIOMMX 00a mpoBoja, eciau: 1) Touka C JIEKUT HA PacCTOSTHUU
r1=2,0 cM JeBee JIeBOro mpoBoja; 2) Touka [l mexuT Ha paccTosHUU 1,=3,0 cM MpaBee MpaBoro
npoBoa; 3) Touka G JexuT Ha paccTosiHUM 13=4,0 cM IpaBee JIEBOTO IIPOBO/IA.

3agaua Ne 14 «DiieKTpOMarHeTusm»

DnekTpoH, yckopeHHbIH HanpsbkeHueM U=200 B, BiieTaet B 0THOPOJHOE MarHUTHOE TIOJIE C
nHaykuuen B=0,7- 10* Tn MEPIEHIUKYISIPHO CHUJIOBBIM JIMHUAM. HalTu paanyc oKpyXHOCTH,
10 KOTOPOH JBMKETCSI 3JIEKTPOH B MArHUTHOM T10JI€ U nepuoJl ero Bpamenus. Oteer: R=0,68 u;
T=5,1-107 c.

3agaua Ne 15 «DyIeKTpOMarHuTHAsA MHAYKUIHSD)

[IpoBoasmumii MIOCKUH KOHTYp, uUMeroumii ¢popMy okpyxHoctu paauyca r = 0,05 m
MOMEILEH B OJHOPOJHOE€ MAarHUTHOE IIOJI€ TaK, YTO JIMHUM MAarHUTHOW MHJIYKIUHM IO
HaIpaBJIEHbl NEPIEHIUKYISPHO IUIOCKOCTH KOHTypa. ComporuBieHue KoHTypa R = 5 Owm.
MaruutHas uHAyKuust MeHsiercs no 3akoHy B = kt, rne k = 0,2 Tu/c. Onpenenure: a) 3.1.c.
MHYKIIUY, BOZHUKAIOIIYIO B 3TOM KOHTYp€; 0) CUJly MHIAYKIIMOHHOTO TOKA; B) 3apsii, KOTOPHI
MIPOTEYET [0 KOHTYPY 3a MEPBbIE 5 CEKyHI U3MEHEHUS MOJI.

2 cemecTp

3agaua Ne 16 «uTepdepeHuusi cBeTa OT TOYEYHBIX HCTOYHHKOB

B ombite FOHra Ha nyru ogHoro w3 uHTEpdEpUPYIOIUX JIyded MNoMelianach TOHKas
CTEKJISIHHASI IUTACTUHKA, BCJIEICTBUE YET0 LIEHTPpaJIbHas CBETJIas M0JI0ca CMEIalach B MOJOXKEHUE
MEePBOHAYAIHHO 3aHATOE MATOM CBETJIOW MOJIOCOM(HE cuuTas HEHTpaibHOW). Jlyd mamaer Ha
IUTACTUHKY mnepneHaukyisipHo. [lokazarens mnpenomsieHus IulacTUHKUA n=1,5. J{auHa BOJIHBI
A=6-10" M. KakoBa TOJIIIMHA [IACTHHKA?

3agaua Ne 17 «MuTepdepeHuusi cBeTa B TOHKUX IVIEHKAX»

[TnockonapannenpHasi CTEKISHHAsA TJIACTUHKA TOMIMHOW d=1,2 MKM W C MOKa3aTenem
MPENIOMIIEHUS N =1,5 moMenieHa MeXy IByMsI CpelaMu ¢ ITOKa3aTeIsIMU MPEJIOMIIEHUS Ny U Ny.
Cger ¢ yuHOM BOJHBI A=0,6 MKM MaJaeT HOPMaJbHO Ha IJIACTUHKY. OINpeaeanuTe ONTHYECKYIO
Pa3HOCTh XOJa BOJH, OTPAKEHHBIX OT BEPXHEW W HWKHEH IOBEPXHOCTEH IUIACTHHKU H
ONpeJeNuTe, YCUICHUE WIM OCIa0JIeHHe WHTEHCUBHOCTU MPOUCXOIUT NMPU MUHTEPPEPEHLUU B



CJIENYIONIUX CIyqasX: a) nj<n<np; 0) n;<n>n,

3agaua Ne 18 «/Inppaxuusa ®penersn

Haiimure paguycel nepBbix Tpex 30H OpeHens [y IIOCKOM BOJIHBI, €CIU PACCTOSHUE OT
BOJTHOBO# MOBEPXHOCTH JI0 TOUkH Habmonenus 1 m. Jlnmaa BoaHber A=500 HM.

3agaua Ne 19 «/Iuppaxuusa ®paynrodepar»

Haiitu Hanbonbnil Nopsa0K CHEKTpa JUIsl )KEATON JTMHUM HATPUS C AJTMHONU BOJIHBI A=589
HM, €CJIU MIOCTOSIHHASA JUPPaKIMOHHOM pemeTku d=2 MKM. CKOJIBKO BCEr0 MaKCUMYMOB JIa€T 3Ta
pemetka? [log kakum yriom ¢ HaOIIO1AETCs MOCICTHUN MaKCUMyM ?

3agaua Ne 20 «Iloasipu3anus cBera»

YTroJs1 MeXAy INIOCKOCTSAMH MPOIYCKaHUs JABYX MOJIIPU3aTOPOB PABEH 50°. EcTecTBeHHBIIH
CBET, MPOX0/is Yepe3 TaKylo cucremy, ocinadnsgercs B 8 pas. [IpeneOperas norepsimu cBeta npu
OTpaXeHUHU, ONPEACTUTH KOIPPHUIIMEHT MOTIIOLUIEHHS CBETA B MOJISIPU3ATOPAX

3agaua Ne 21 «@oroddpdexr»

Onpenenuth HAaUMEHBIINH 33IePKUBAIOIUI OTEHIMA, HEOOXOAUMBIH JIJIs TPEKpalleHus
SMUCCHH C TIOBEPXHOCTU (POTOKATOMA, €CIIM OH OCBELIAeTCs U3IydeHUueM ¢ JUIMHOW BoiHbl 0,4
MKM, a KpacHasi TpaHHMIla JIJIs MaTepuaa katoaa pasHa 0,67 Mkm

3agaua Ne 22 «TenioBoe n3iryueHue»

Uepnoe Teno Harpenu ot temmeparypsl 600K mo 2400K. Bo ckonbko pa3 yBenuuuiach
oOmiast TersoBas SHeprus, u3iaydaemas teinoMm? Ha cKoiabko H3MEHMIAch JUIMHA BOJIHBI,
COOTBETCTBYIOIIasi MAKCUMYMY SHEPTUU U3ITyYEHHS U CIIEKTPaIbHbIA COCTAB U3ITy4eHUs ?

3agaua Ne 23 «Iddexr Komnrona»

®doton ¢ sueprueit 1 MsB paccesuics Ha cBOOOAHOM TOKOUMBIIIEMCS dJeKTpoHe. HailTu
KMHETUYECKYIO SHEPTHUI0 AIEKTPOHA OTAAUH, €CIIU B PE3yJIbTaTe pacCcesiHUsI JUIMHA BOJIHBI OTOHA
nu3MeHmIach Ha 25%

3agaua Ne 24 «JJieMeHTbI KBAHTOBOI MeXaHUKID)

[Ipu ABM>KEHHUM YACTUILIBI BJIOJIb OCH X CKOPOCTh €€ MOXKET OBITh OIPEJIEIeHa C TOYHOCTHIO

(ommbkoi) g0 1 cm/c. HaliTu HeomnpeaeneHHOCTh KOOPAMHATHI, €CIU YacTUIleH sBiseTcs: 1)
AJIEKTPOH, 2) aApobunka maccoi 0,11

3agaua Ne 25 «YacTuna B NOTEeHIHAJLHOH siMe)

CoOcTBeHHast (yHKIMA, OIMUCHIBAIONIASI COCTOSHUE MHMKPOYACTUIIBI B  OECKOHEYHO

w,(x)=Csin 2 x

riyOOKON MOTEHIHAIbHON siMe MIMpUHON [, uMeeT BUI [ . Mcnonp3ys ycCIoOBUs
HOPMHUPOBKH, ONPEAETUTh NocTosiHHYIO C.

3agaua Ne 26 «ATtom no teopun bopa»

BoruncnuTe paguycel EpBLIX TPEX OPOUT IEKTPOHA B aTOME BOJIOPO/Ia

3agaua Ne 27 «M3a1yyeHue aroma»

Haiitu Hanbonpllyio 1 HAaMMEHbIYIO JJIMHBI BOJH cepuu [lamena B cekTpe U3iyuyeHus
BoJI0poJia. CpaBHUTH MOJIyYE€HHBIE 3HAUEHUS C JJIMHAMH BOJH BUAUMOIO U3IYYECHUS

3agaua Ne 28 «PaagnoakTHBHOCTDL»
192

[TepBoHauanpHass Macca u3oTona Upuaus 7’ d paBHa m = 5 T, nepuoJ nojypacnaga 75
cyrok. Onpenenure, CKOJIBKO siiep pacnanercs 3a 1 cekyHay B aToM npemnapare. CKOJIbKO aTOMOB
3TOro npenapara ocraHercs yepe3 30 CyToK U BO CKOJIBKO pa3 U3MEHUTCS] aKTUBHOCTD Ipernapara
3a 3TO Bpems?

3agaua Ne 29 «3aKoHbI COXpaHEHHS B A/IEPHBIX PeaKIHAX»

B nenrpe conmHna mpoTekaeT TepMOsJepHas peakius CUHTEe3a Ielius U3 BOJIOpoja, B
KOTOPO#f M3 YeThIPEX MPOTOHOB 0Opasyercst sapo He' i 1Ba mosuTpona. 3anmimmre 9Ty peakimio.
Kaxkwue eme wactuiisl 00pasyrorcst B Her?

3agaua Ne 30 «JHeprus B si/iepHbIX peaKIUAX»
2 o
Kakoe kommuectBo U™’ «BBIFOpaeT» 3a roj B SAEPHOM PEaKTOpe C SIEKTPUUECKOil
MoiHocThIO 1 I'BT m k.i.a. 38%? Cuutath, uTO pacnaj sAep ypaHa 1oJj AeHCTBHEM TEIIOBBIX



HEHUTPOHOB MPHUBOJUT K 00pa30BaHUIO U30TONOB KCeHOHA-141, cTpoHIMA-92 U TpeX BTOPUUHBIX
HEWUTPOHOB.

Ilepeuensv nadopamopnuix pabom

1 cemecTp

Neo 1 «ITpuMeHeHre 3aKOHOB COXpaHEHHUS ISl ONIPENCICHHSI CKOPOCTH IOJIETA ITYIIN

Ne 4 «MccnenoBanue BpalaTeIbHOTO IBUKEHUS TBEPIOTO Tejla BOKPYT HENOABHXKHOM 0cH»

No 5 «Omnpenenenne xapakTepUCTHK 3aTyXalOMKUX KOJIeOaHN (U3HMIECKOTO MasTHUKA)

Ne 11 «M3yyeHune cCTaTUCTUIECKUX 3aKOHOMEPHOCTEN»

Ne 14 «Onpenenenue nokaszarens aauadatsl Metogom Knemana u Jlesopma»

Ne 21 «MccnegoBanue 3JI€KTPOCTATUYECKOTO MOJIS ¢ MOMOIIBIO 30H1a»

Ne 24 «Pacmmpenue npeena u3MepeHus aMInepMerpa noCcTOSHHOTO TOKay

Ne 28 «OmnpeneneHue WHAYKTUBHOCTH KAaTyIIKM M MarHUTHOM MPOHHUIIAEMOCTH
(heppOMarHuTHOTO TEJa

2 cemecTp

Ne 32 «Omnpenenenue paguyca KpUBU3HbI JTUH3bI U TIOJIOCHI NPOITYCKaHUS CBETO(UIBTPA C
ITOMOIIIBIO KoJiel HproToHa»

Ne 34 «Omnpenenenue JUIMHBI CBETOBOW BOJHBI U XapaKTEPUCTUK IU(PaKIUOHHOU
peLIeTKI»

No 35 «Onpenenenre KOHIICHTPAIMKA PACTBOPOB caxapa M MOCTOSIHHOMN BpaIICHUS

Ne 36 «CHsiTue BOJIbTaMIIEPHBIX XapaKTEPUCTUK (POTOZIEMEHTa U OIpPENEICHHUE €ro
YyBCTBUTEIHHOCTI»

No 41 «HMccnenoBanue Bo30yXI€HUS aTOMOB Ta3a

Ne 42 «Omnpepnenenue TriaaBHBIX KBAHTOBBIX 4YHCET BO30YXKIEHHBIX COCTOSIHUHA aToma
BOJIOPO/JIa»

No 51 «M3yueHnne 3aKOHOMEPHOCTEN O-pacIiaia»

Ne 53  «Ompenenenre MakCUMallbHOM 3HEpruM  [(-yacTUL] M  HUJEHTUPUKALUS
PaZMOaKTUBHBIX [IPENapaToOBy

Ilepeuens 6onpocos Kk ceMuHapcKum 3aHAMUAM
1 cemecTp

Cemunap Ne 1 "KunemMaTuka M JUHAMHMKA NOCTYNATEJIbHOI0 M BpalllaTeJIbHOIO
ABHKeHH "

1. Mexannueckoe nBuxkeHue. Cucrema orcuéra. MarepuanbHasi TOUKa.

2. OCHOBHBIE KHHEMAaTHYECKUE XapaKTEPUCTHKU: IEpeMelleHue, IMyTh, CKOPOCTb,
YCKOpEHHE: TTOJTHOE, HOpMaJIbHOE, TaHTeHInabHOe. Kiaccudukarus 1BrxeHnid.

3. TlocrynarenbHoe aBukeHue. LleHTp Macc. BpamarensHoe qBHKEHUE.

4. OCHOBHBIE KHMHEMATHYECKUE XAPAKTEPUCTUKH BpAIIATEIIBHOTO JIBWXKCHUS: YroJj
IIOBOPOTA, YIIIOBOE NIEPEMELICHHE, YTIIOBbIE CKOPOCTh U YCKOPEHHE.

5. CBs3p M@Ky JIMHEWHBIMH U YIJIOBBIMH XapaKTEPUCTUKU IBWXKEHUsA. PaBHOMepHOE M
paBHOIEpeMeHHOe BpaiaTesnbHoe JBkeHUs. [loHstue cocTosiHUs (DU3MYECKON CHUCTEMBI U
YpaBHEHUS JIBUKCHHSL.

6. JluHaMHuYecKre XapaKTEpPUCTUKU: CUJIa , CUJIOBOE TI0JIe, Macca, UMITYJIbC.

7. 3akonsl HeroToHA.

8. JluHamMu4eckue XapakTEPUCTUKH BPAIIaTEIIBHOTO  ABWKCHHUS: MOMEHT  CHJIBI
OTHOCHUTEJILHO OCH, MOMEHT MHepLuu. OCHOBHO 3aKOH IMHAMUKH BpPAIIaTE€IbHOTO JIBUKECHHUSI.

Cemunap Ne 2 "3akoH coxpaneHus'
1. 3aKOH COXpaHEHHsI UMITYJIbCa, YCIOBHS €TO BHITIOJHEHUS.
2. 3akoH COXpaHCHHUA MOMCHTA UMITYJIbCA, YCIIOBHA €TI0 BBINTOJIHCHUA.



3. Pabora, momtHOCTh. PaboTa rpaBUTAIMOHHONW CWIIBI, KOHCEpBAaTHUBHBIE cuiibl. Pabota

pesynbTUpyOme cwibl. KuHeTnueckas sHeprus, TeopemMa 00 HM3MEHEHWH KUHETHYECKON
SHEPIUU.

4. 3aKoH coXpaHEHUS MOJHOW MEXaHWYECKOM 3HEPruu, YCJIOBHS €T0 BBIIOJHEHUS.
5. CoynapeHue IByX Tell.
6. CBsi3b 3aKOHOB COXPAaHEHHUS CO CBOWCTBAMHU IIPOCTPAHCTBA U BPEMEHHU.

Cemunap Ne 3 "Kose6anusi v BOJIHBI'"
1. ®duznueckuii 1 MaTeMaTUUYECKUI MAATHUKU.
2. T'apmonuveckue, CBOOOIHBIC, BBIHY)KICHHBIE H  3aTyxalolmue  KOJeOaHwus:

muddepeHnranbable, rpaduKky, XapakTepUCTUKH.

3. SIBnenue pezoHaHca u ero ¢pusznueckas npupoja. Ilpumepsi.

4. Bouna. Buasl BoiH. Mexanu3m 00pa3oBaHus MEXaHUYECKUX BOJIH.

5. 3BykoBas BosiHa. MexaHu3Mm 00pa3oBaHus 3ByKa B ra3ax.

6. BomHOBOE ypaBHEHUE.

7. Crosiuas BosiHa. MexaHu3M o0pa3oBaHusl. YpaBHEHUE CTOSYEH BOJIHBI.

Cemunap Ne 4 "CrarucTnyeckne MeToAbl ONIMCAHUSA MaKpocucTem'
BeposTHOCTH NOSIBIEHUS TUCKPETHON Y HENPEPHIBHOM CIIy4alHBIX BEJIUYMH.
@yHKIUS pacupeneseHus BEPOATHOCTEN. Y CIIOBUE HOPMUPOBKH.

Cpennee u HanboJIee BEPOSTHOE 3HAYCHHUE CIIYIatHOMN BEJIMYMHEI.
Cratuctuueckue MeToibl. OCHOBHBIE M0JIOKEHUSI CTATUCTUYECKON (PU3UKU.
Pacnpenenenne Makcgeia, ['aycca, bosbiimana.

Nk W=

Cemunap Ne 5 "Tepmoaunamuyeckue MeTOAbl ONMCAHUSA MaKpocucTeM'

1. YpaBHEHME COCTOSHUS UACATBHOIO rasa.

2. Pacnpenenenuie sHepruu no creneHsm cBo0oabl. CpeHsis SHEPT sl MOJIEKYJIbI.

3. Temmoemkocts. MoJisipHas 1 yenpHas TEINIOEMKOCTH. Y paBHeHue Maliepa.

4. BuyTtpeHHsAs sHeprus Kak (QyHKUOUS COCTOsSIHMA cucteMbl. Paborta kak QyHKuus

nporecca.

5. IlepBoe Hayano TEPMOJAUHAMUKH.
6. M3omporiecchl: M30TEPMHUYECKUHN, M30XOPUUECKHUH, M300apuUYeCKuid, aanabaTUudecKui,

MOJIUTPOTIUYECKUH.

A

Al e

7. Dutponus. CBONCTBA YHTPOIHUU U30JIUPOBAHHON CHCTEMBI.
8. BTOpOi1 3aKOH TEpMOMHAMUKHU.
9. Huki Kapno. K. a. nukna Kapno.

Cemunap Ne 6 "JuexkTpocraTuyeckoe noJje'
DneKTpocTaTUIECKOe MoJie. DIeKTpudeckuid 3apsia. 3akoH Kymona.
HanpsikeHHOCTD 35IeKTpOCTaTUYECKOro moJist. [IpuHIun cyneprno3uuumu.

[otox Bextopa E . Teopema Iaycca.

[ToTeHIMaTbHOCTH ANIEKTPOCTATUYECKOTO Mo, Teopema o MUPKYIISIUH.

CBs13b MEX Y HAIPSDKEHHOCTHIO U TIOTCHITHAIOM.

['eomerpuueckoe onucanue mosist. CUIOBBIC JTMHUHM. JKBUIOTCHIIMAIBHBIC TTIOBEPXHOCTH.

Cemunap Ne 7 "Ilocrosinubiii Tok. Llenu mocrossHHOro Toka'"
Onexrpuyeckuil Tok. [IMoTHOCTH TOKA. YpaBHEHHE HENPEPHIBHOCTH.
3akon Oma Jy1si OTHOPOHOTO YYacTKa LETIH.

ConpoTusienue npoBogHuKa. CoelMHEeHNnEe CONPOTUBICHUI.

3akon Oma Jy1st HeO0THOPOIHOTO yuacTka nenu. Ctoponuue cuibl. DJIC.
[TpaBuna Kupxroda.

MomtHocTs ToKa. 3akoH [[xoyns-Jlenna.



NowvhAWw

Cemunap Ne 8 "MaraurHoe noJie. JJ1eKTPOMArHUTHAS HHAYKIMs"

2

HcTouHrKY MarHUTHOTO MOJs. MarHUTHOE 1OJIe ABMIKYILETOCs 3apsia U IPOBOJHMKA C
TokoM. 3akoH buo-Cagapa.

[ToToK M HUPKyYNIALMS BEKTOpa UHIYKIIMK MaruutHoro nojs. Teopema ["aycca u Teopema
O LUPKYJISLUH.

Cuna Jlopenua. JIpuxeHue 3apspkeHHOM YacTHIBl B MArHUTHOM I10JI€.

Cuna Amrmepa.

3akoH aneKTpoMaruuTHOM uHAyKuu @apanes. [Ipasuo Jlenma.

BuxpeBoe anexkrpuyeckoe noe.

SBnenne camonnaykuuu. UaayktuBHocts. ConaeHouI.

ceMecTp

Cemunap Ne 9 "Unrepdepenuust u nudppakuus ceera'

NGOV AL

DEeKTpOMarHUTHbHIE BOJIHBL.

KorepeHTHOCTh 1 MOHOXPOMAaTHYHOCTh CBETOBBIX BOJIH.

WuTepdepennus cBera OT ABYX UCTOYHHUKOB.

WNuTepdepennus cera OT III0CKONIApauIeIbHON UIACTUHKH.

WuTepdepenius cBera OT INIACTUHKY NIepeMeHHoM TonuHbl. Kosbia HelotoHa.
[Ipumenenue uaTepPepeHIun CBETA.

. SIBnenue mudpaxuun. OcoOeHHOCTh TUPPAKIUKU CBETOBBIX BOJH. Judpakuus Openens

u Opaynrodepa.

8

. Ipunnun I'roiirenca-Openens. YnpounieHue BBIYUCICHUN C ITOMOIIBK) BEKTOPHOU

AuarpaMMabl.

9

. HAudpakuust @penens Ha KpyriioM orBepcTur. 30Hbl Openenst.

10. Hudpakuus OpayHrodepa Ha y3KOH NPSIMOJIMHEWHON HIEIH. Y CIOBUS MaKCUMyMa U
MHUHUMYMa. 3aBUCUMOCTh HHTCHCHBHOCTH CBETa OT yriia JUPPAKIIAHU.

1

1. Hudpakuuonnas peurerka. OCHOBHbIE XapaKTEPUCTHKU AU(PPAKLUOHHOW PELIETKH.

V0B TIaBHBIX MaKCUMYMOB U MUHUMYMOB 1 I[O63BO‘IHI)IX MHWHUMYMOB.

[E—

9]

nhkw

el e

Cemunap Ne 10 "Iloasipu3auusi cBera'

[Tonspuzanusa ceera. EcTecTBEHHBIN U MOJISPU30BAHHBIN CBET.

[Tonsipuzanus cBeta npu OTpakeHUU U pejomiieHuH. 3akoH bprocrepa.

[Monspuzanus mnpu ABOMHOM sydenpenomiieHuu. CBoWcTBa OOBIKHOBEHHOTO |
HEOOBIKHOBEHHOTO JTy4€EH.

[Tonspuzannonnsie npusmsl. [Ipusma Hukoons.

3akon Matoca. AHaIu3 MOJISIPU30BAHHOTO CBETA.

OnTHyecku akTUBHBIE BellecTBa. BpaleHue niockocTy Noaspu3aliy CBeTa.

Cemunap Ne 11 "KBanToBas ontuka"

TemnnoBoe u3nydeHune abCOIOTHO YepHOro Tenma. 3akoH Ctedana — bonmpimana. 3akoH
cMenieHus: Buna.

KopnyckynsipHo-BOJHOBOW Jyaau3M cBeTa. ODHepruss U ummynbc ¢otoHa. JlaBieHue
CBETa.

dotordpdext. 3akousl pororddexra. Dopmyna DitHIITEIHA.

Odpdext Komnrona. ®opmyna Komnrona.

BonnoBeie cBolicTBa yactuu. [nuHa BosiHbl 1¢ bpoins. [IpuHimn HeonpeneneHHOCTH
['eitzendepra.

Cemunap Ne 12 "Crpoenne atoma'

Monenu aroma. [itanerapHas MoJienb atoma.

[Tocrynatel bopa.

W3nyuenue atomMa BOAOPOa U BOJOPOI0NOJ00HBIX cucTeM. ClieKTpalibHbIE CEPUU.
®opmyia bansmepa.



5. ChexTpbl MHOTOYJIEKTPOHHBIX aTOMOB. 3akOH Mo3u.

Cemunap Ne 13 "OcHoBHbIE MOJ10KeHUsI KBAHTOBOI MeXaHUKH'"

1. KBanToBble cocTosHUsA. BonHoBas ¢yHkius u ee ¢usnueckuit cmbica. [IpuHumn
cyneprio3uuu. YpapHenue lllpeaunrepa, KBaHTOBbIE YPAaBHEHUS JBUKECHHUSL.

2. HexoTopple 3amauM KBaHTOBOW MexaHMKH. Yactuma B OECKOHEYHO TiIyOOKOI
ITOTEHIMAJIBHOM siMe. KBaHTOBaHUE YHEPrUU.

3. KBaHTOBBIE uHMCla, XapakTepU3YIOLUIUE IOJ0KEHHE AJIEKTpoHa B arome. KBaHToBaHue
sHepruu. KBantoBanue MmomeHTa umiyibsca. CIiuH 3JIEKTPOHA.

4. Cxema »HepreTMYECKHX YpOBHeHl aTtoma Bojaopojna. [IpaBuma orOopa mpu aTOMHBIX
repexoax.

5. I'paHuIIBI IPUMEHUMOCTH KBAHTOBOW MEXaHUKH.

Cemunap Ne 14 " AToMHBbIe s1ipa, UX cBoiicTBa. PaimoakTuBHocTs"
SIBneHue paioaKTUBHOCTH.
OCHOBHOM 3aKOH paJIOaKTUBHOTO pacnaaa. PaguoakTuBHbIE PsibL.
CocTaB 1 XapaKTepUCTUKU aTOMHOTO si7jpa. SIepHbIe CUJIBL.
KanenbHas 1 060104eyHas Moienu saep.
Macca u sHEeprus cBsA3M sapa. Y AelbHas 3Heprus cBasu. Paguyc anpa.

Nk W=

Cemunap Ne 15 "Snepuble peakuuu'

1. SAnepHbie peakuun.

2. DHeprus sSACpHON PEeaKInu.

3. YpaBHeHHE M SHEpreTUdecKkoe yciaoBue o-pacrnajna. CBsi3b SHEPruM O-4acTHULIBI C
MepuoA0M mosrypacmnaaa. TyHHeIbHBIN 3QdeKT mpu o-pacmnane. CekTp o-4acTHll.

4. XapakTtep criekTpa y-usnydeHus. [Ipomeccsl B3auMoAeCTBUS Y-KBAHTOB C BEIIIECTBOM.
3aBUCUMOCTh HMHTEHCUBHOCTH Y-W3JY4€HHs OT TOJIUMHBI cios BemiectBa. CpaBHeHHE
MIPOHUKAIOIIEH CIIOCOOHOCTHU PA3INYHBIX BUAOB U3TYUECHHUS.

5. Tpu Buna B-pacmana. JHepreTuueckuii CriekTp P-uactuil. ['unoreza HEUTPUHO. 3aKOHBI
coxpaHeHus npu B-pacnanae. Jlentonsl. JIenTOHHBIN 3apsI.



Ipuiaoxenune 2.

arrecranmuu

OueHouyHble cpeAcTBA VIl IPOBeeHUS] TNPOMEKYTOUHOM

a) HJIaHI/IpyeMbIe Pe3yJdbTaThbl Oﬁy‘leHI/lﬂ H OICHOYHBLIC CpeaACTBa AJd NPOBECACHUA
IMPOMEIK TOYHOM aTTecTallMM:

Kon
KOMIICT
CHIIUU

Nuaukatop 10CTUXKEHUS
KOMIIETEHIINH

OneHouHbIE Cpe/IcTBA

YK-1 CnocobeH ocyliecTBJISITh KPUTHYECKHI aHAJIM3 MPO0JIEeMHBIX CUTYalMii HA OCHOBE
CHCTEMHOI0 MOJX0/1a, BIPa0aThIBATh CTPATEruIo JelcTBUIl

YK-1.1

AHanuzupyer
MPOOJIIEMHYIO CUTYAIUIO
KaK CUCTEMY, BBISBIISISI €€
COCTABJISIFOIIIUE U CBSI3U
MEXTy HUIMH

YK-1.2

Kputnueckn onenuBaer
HAJEKHOCTh HCTOYHHMKOB
uHpopmanuu, padboTaer ¢
IIPOTUBOPEUNBOMI
uHpopmanuen U3 pasHbIX
HCTOYHHUKOB, OIpeneiseT
npoOenbl B MHGOpMaIuy,
HE00X0AUMOM IS
peuieHus  mpoOiIeMHOM
CUTYaIlH, U IPOEKTUPYET
IIPOLIECCHI 1o ux
YCTPaHEHUIO

YK-1.3

Pa3zpabarreiBaer u
CoJiepKaTeIbHO
apryMeHTUpYyeT
CTpaTeruio pereHus
poOJIeMHOM CUTyalluy Ha

OCHOBE CHCTEMHOIO H
MEXAUCLIUILIIUHAPHOTO
MOJX0/I0B; CTPOUT
CIIEHapUu  pealu3aluu
CTpaTeruu, ornpenaenss
BO3MOXHbBIE  PHUCKH U
npemiaras  MyTH  UX
yCTpaHEHUs

Hepeuenb meopemudecKux 60npocos K zavuenty.

*®

10.

11.

12.

13.

14.

15.

16.

MarepuanbHas ~ TOUKa. Cucrema  orcuera.
TpaexTopus, AMuMHA MYTH, BEKTOP IMEpEMEIEHUS.
CKopocCTb.

YckopeHue 1 ero cocTaBisironye. YioBas CKOpOCTh
U yIJI0BO€ YCKOPEHHUE.

3akoHbl HbroTOHa. 3aKOH COXpaHEHUS HMITYNbCA.
LenTp macc.

MomenT wnHepuuu. MOMEHT CuiIbl. YpaBHEHHE
JUHAMHMKY BpAalllaTeJIbHOTO JIBMKEHUS TBEPIOTO
Tena. MOMEHT UMITYJIbCa ¥ 3aKOH €r0 COXpaHEHUSI.
OHeprus, pabora, MouHOCTb. KuneTnueckas u
MOTEHILIMAIbHAas SHEPT UL

3aKOH  COXpaHEHUS  JIHEPIHH.
SHEprus BpallleHus.
[MapmoHnyeckue kojebaHusi U UX XapaKTEPUCTUKHU.
['apmonnyecknii OCLIWIJLIATOP. [IpyxuHHBI,
(MBUYECKU U MaTEMaTUIECKUN MasiTHUKH.
3aryxaronire 1 BEIHYKJICHHBIC KOJIeOaHumsl.
Bonnosslie npoueccsl. [IpoonpHble U TonepeyHbIe
BOJIHBL. YpaBHeHHe Oerymieid BoiHbL. BomHOBOE
ypaBHEHUE. 3BYKOBbIE BOJIHBI.

[TapameTppl  COCTOSIHMSI ~ TEPMOJMHAMUYECKOU
CUCTEMBbI. 3aKOHBI UACABHOTO rasa.

VYpaBuenne MenneneeBa-Knaneiipona. OcHOBHOE
ypaaenne ~ MKT.  3akon  MakcBemta o
pacnpeneneHuy MOJEKYl HWIeaJbHOI0 rasa IIo
CKOPOCTSIM.

Pacnipenenenne bonbumana.  CpenHee  4umcio
CTOJIKHOBEHMM U CpelnHsis JJuHAa CBOOOJHOIO
npoOera. SIBneHus nepeHoca.
UYucno creneHeir  cBOOOJBI.
TEPMOJIMHAMUKU. TeIIoeMKOCTb.
[IpumeHnenure mnepBoro Hayajla TEPMOAMHAMMKHU K
u3omnpoueccaM. AnnadaruyeckKuil U MOJUTPOIHBIN
MIPOLIECCHI.

Kpyrosoii  mpouecc — (1ukdm).
HEOOpaTUMBbIE TTPOLIECCHI.
Ourponusa. Bropoe nagano tepmoauHamuku. L{uxm
KapHno.

Kunernueckas

[Ieppoe Hagaso

O6parumbie




Kon
KOMIICT
CHIIUU

Nuaukatop 10CTUXKEHUS
KOMIIETEHIINH

OneHouHbIE Cpe/ICcTBA

17.

18.

19.

20.

21.

22.
23.

24.

25.

26.

27.
28.
29.
30.
31.

32.
33.

34.

35.

36.
37.

38.

39.

ONeKTpUYeCcKuii  3apsiia.  3aKOH  COXpaHEHUS
ANIEKTPUUECKOTO 3apsija. 3axkoH Kynona.
HanpsokeHHOCTh  AJIEKTPOCTaTUYECKOro  MOJIA.
[lpyHuMn  cynepno3uuuu  3JIEKTPOCTATHYECKUX
TOJIEH.

Teopema I'aycca mis 2JIEKTPOCTATHYECKOTO ITOJIA.
[Torenuman »snekrpocrarnyeckoro mnoisd. Cs3b
HaNpPsKEHHOCTH u MOTEeHLKaNa
ANIEKTPOCTATUYECKOTO MOJISI.

Tunel guanekrpukoB. HanpsbkeHHOCTH mONISL B
nudnexTpuke. [IpoBOAHUKY B 3IEKTPUYECKOM TOJIE.
Dnexkrpuyeckas €MKOCTb YEAUHEHHOTO
poBoIHHKA. KOoHZEHCATOPBI.

Cuna u motHocTh ToKa. Ctoponnue cuiibl. I1C u
HanpspKeHUe.

3axoH Oma. ConpoTuBIEHHE TPOBOAHUKOB.

Pabora m mommHOoCTh TOKa. 3akoH Jlxoyns-JIeHia.
[IpaBuna Kupxroda nms pa3BeTBICHHON LiENu.
[lepeMeHHBIN TOK Ha y4acTKe LENH, COJAEp KalleM
pe3UCTOp, KaTyIIKy HHIYKTUBHOCTH U KOH/IEHCATOP.
Mo1HoCTb, BbLAENSEMas B LEMU MEPEMEHHOTO
TOKa.

MarautHoe Mojie UM €ro XapaKTepUCTUKH. 3aKoH
buo-Cagapa-Jlamnaca.

3akoH Awmmepa. JleiicTBMe MarHUTHOIO TOJS Ha
JBYKYIIHANCS 3apsia. SIBIEHHE 3JIEKTPOMAarHUTHOU
uHaykuuu. 3akoH ®apaes.

NHayKTUBHOCTD KOHTYpa. CaMouHayKLHS.
DHeprust MarHUTHOTO TOJISL.

Bsaumnas unaykuus. Tpancpopmaropsl.

Tok cmenenus. YpaBHenust Makcpesia.
DneKTpoMarHuTHas BOJIHA U €€ CBOMCTBA. DHEprus,
UMITYJIbC U JABJIEHUE AJIEKTPOMArHUTHOMN BOJIHBI.

JlnaMarHeTuku. [TapamarneTuku.
deppoMarHeTHKHU.
OcHoBHbI€ 3ak0HBI ONITUKU. [losTHOE OTpaXkeHue.

Tonkne mmH3BI. M300pakeHne NpPEaIMETOB C
ITOMOILBIO JINH3.

KorepeHTHOCTP U MOHOXpPOMAaTHYHOCTH CBETOBBIX
BOJH. MHTEpdepenus crera.

Metonel  HaOmoneHWss WHTEpGEpPEHIIMU  CBETA.
WuTepdepennus cBeTa B TOHKUX IJIEHKAX.
[Mpunuun [oitrenca-dpenens. 3o0Hb1 OpeHens.
Hudpakuuss DpeHenss Ha KpyrIoM OTBEPCTHH U
JTUCKE.

Hudpakuuss dpaynrodepa Ha OJHOW IIeaUW U Ha
TU(PPaKIMOHHOMN pelIeTKe.

EcTecTBeHHBIH M NOJSPU30BAHHBIN CBET. 3aKOH
bprocrepa.




Kon
KOMIICT
CHIIUU

Nuaukatop 10CTUXKEHUS
KOMIIETEHIINH

OneHouHbIE Cpe/ICcTBA

40

41.

42.

43.

44,

45.

46.

47.

48.

49.

50.

51.

52.

53.

54.

55.

56.

57.

. ABoitHO€ ydenpenomiieHue. Bpaienue miockocTu
MOJIIPU3ALIU Y.

TernnoBoe u3nydeHue U €ro XxapakTepuCTUKU. 3aKOH
Kupxroga.  3akon  Credana-bonpbumana u
cMenienus: Buna.

Bunsr dorordpdexra. 3aKoHbI BHEIIHETO
dbotorddexra. VYpaBHeHune  ODUHINTEHHA IS
BHeIIHero Gorolrddekra.

Macca u wumnynsc ¢ortoHa. J[laBneHue cBera.
O¢ddexr Komnrona. ENUHCTBO KOPHYCKYISPHBIX U
BOJIHOBBIX CBOMCTB 3JIEKTPOMAarHUTHOTO U3JIy4EHUS.
Monenu aroma Tomcona u  Pesepdopna.
JInnenyarein CIIEKTP aToMa BOJIOpOAA.
CriekTpasibHbIE CEpUU aToMa BOAOPOAA.

[Toctynatst bopa. OnbiTel ®panka u I'epia. Crnexrp
aToMa Bojiopoza 1o bopy.

CootHouieHue HeompenesneHHocreil [eitsenodepra.
BonnoBas GyHKUMS U €e CTaTUCTUYECKUI CMBICIL.
VpaBuenue Ulpeaunrepa. Yactuia B 0JTHOMEpPHOU
MPSMOYTOJIBHOM ~ «IOTEHIMAIBHOM  sAME»  C
0ECKOHEUHO BBICOKUMU CTEHKaMHU.

[IpoxoxaeHne YacTUlbl CKBO3b IOTEHLIUAIbHBIN
Oaprep (TyHHEIbHBIN AP PEKT).

CocrosiHMe aTOMa BOJOPO/ia B KBAHTOBOM MEXaHUKE.
VYpaBuenue lIpéaunrepa s atoma BOIOPOJIa U €ro
pelIeHue.

Pa3mep, cocraB u 3apsa aromHoro snpa. MaccoBoe
u 3apsiioBoe umcina. Jledekr maccol 1 S3HEPrust CBA3U
snpa.

Snepupie  cwibl, uX cBoWcTBa. KBaHTOBBIN
MEXaHU3M B3aUMOJICHICTBUS HYKJIOHOB B sJIpE.
KanenbHas u oOosoueyHass Mozenu sijipa, HUX
OCOOEHHOCTH. «Maruueckue 17 () £ u
«Maru4eckue sipay.

PapnoaktuBHOCTh. ECTECTBEHHAsI M HCKYCCTBEHHAs
PaZvo0aKTUBHOCTh. 3aKOH PaIM0AaKTUBHOTO pacraja.
AKTUBHOCTb PaJIiOaKTUBHOTO BELIECTBA.
Anbda-pacnan. IlpaBuna cmemeHus. 3aKOHBI
coxpaHeHus Mpu pacnazae. Bzammoneiictue anbda
U3JIy4YEHUSs C BEIIECTBOM.

bera-pacnan, ero Buzabl. IlpaBuina cmenieHus.
3akoHBI COXpaHEHUs MpH pacnaze. BzaumonelicTeue
0eTa M3Ty4eHUs C BEIIECTBOM.

l'amma wu3znydenue, ero cpoiicTBa. ['amma-crexTp
paaMOaKTUBHOIO  3JeMEHTa.  B3anmonencTBus
raMma M3JIy4eHus C BEUIECTBOM.

SlnepHble peakiMyu U UX OCHOBHBIE THUIIbI. Peakuus
nenenusi anpa. llemnas peakuus. TepmosinepHas
peakuus.
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Ilpumepnuvie npakmuueckue 3a0auu 014 3a4ema:

OnHopoaHsIi cTepxkeHs Maccot M = 0,5 Kr noiBetieH
Ha TOPU3OHTAJIBLHOM OCH, MNPOXOJAILIEH Uepe3 ero
BEpXHUU KOHel. B Touky, orcrosimiyto ot ocu Ha 2/3
JUIMHBI CTEPKHS, yJnapsieTcs myiast Maccoil m = 6 T,
JIeTAIIasi TOPU30HTAIBHO CO CKOPOCTBIO Vo = 10° w/c, u
3actpeBaeT B HeM. OmpeaenuTh CKOPOCTb HUYKHETO
KOHLIA CTEpKHS cpa3y Mocje yaapa.

Ha o607 xosnieca B popme TOHKOTO 00pyda maccoid M =
0,4 Xr, KOTOPBIIl MOXET BpalaThCsl BOKPYT CBOEH OCH,
HaMOTaH IIHYp, K KOHIy KOTOPOIO MOJBELIEH Ipy3
Maccor m = 90 r. Ha kakyro BBICOTY OILyCTUTCS I'DY3
yepe3 t = 1 ¢ mocie Havyasia IBUKEHHUSL.
Jlorapudgmuueckuii JEKPEMEHT HEKOTOpOU
koJseomomieiicss cucrembl A = 0,02. Onpenenute, BO
CKOJBKO  pa3  yMEHBIIMTCS  DJHEPIrUs  ITOU
KoJie0aTeNbHON CUCTEMBI 32 BPEMsI, COOTBETCTBYIOILIEE
75 NOJIHBIM KOJICOAHUSM.

B cucreme K' nokoutcs crep:keHb, cOOCTBEHHAas JUTMHA
lp kotoporo paBHa 1 M. CTepkeHb pacHoOJIOKEH TaK,
YTO COCTaBJISIET YroJl Py=45° ¢ ockio x'. OnpeaenuTsb
mny | crepkHs u yroi ¢ B cucteme K, eciiu ckopocTh
v cuctembl K' otHocutensHo K pasna 0,8 c.
Marepuanbnas Touka maccod m = 0,2 Kr coBepuiaer
rapMOHHYECKHE KojiebaHus 1o 3akony x = 0,1 cos (7t/2
- w/4) m. HailiTu MakcuMallbHYIO MOTEHIHAJIbHYIO
SHEPIrUI0 TOYKH.

Ha mony crout Tenexka B BHUAE JJIUHHOW JOCKH,
CcHaO)XEHHON JIETKMMHM KojiecamMu. Ha oJHOM KOHIlE
JIOCKA CTOUT 4elioBeK. Macca demoBeka M = 60 kT,
macca jgocku T= 20 kr. C Kakoil CKOpOCTbIO U
(OTHOCHUTENBHO 10J1a) OYAET IBUraThCS TENEXKKa, €CIIU
YeJl0OBEK IMOIAeT BIOJIb JIOCKH CO CKOPOCTHIO
(otHOCHTENBHO JIOCKM) v=1 w™/c? Maccoil koiec
npeHeOpeub. TpeHue Bo BTyJIKaX HE yUYUTHIBATD.

boexk cBaitHoro monora maccod m;=500 kr magaer c
HEKOTOPOM BBICOTHI Ha cBar0 Maccoll mp=100 Kr.
Haiiru KIIJT " ymapa 6oiika, cumras ymap
HEeynpyrum. V3MeHeHHeM MOTEHIMAIbHONU SHEPruu
CBau MpH yriIyOJIeHUH ee mpeHeOpeyb.

l'ennii cmemranu ¢ Hews3BeCTHBIM ra3oM. [lokasareins
anuabaTbl MOJTYYEHHOM cMecu okazaics paseH 1,38.
Ckonbpko aTOMOB COCTaBJISIIOT MOJIEKYITY
HEU3BECTHOTO ra3a cMecu?

HekoTopoe xoiuyecTBO rejiusi pacliupsieTcs cHayaa
aguabatuuecku, a 3areM u3zobapuyecku. Koneunas
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10.

11.

12.

13.

14.

15

16.

TeMIleparypa ra3a paBHa HadasibHOH. [Ipu aguadaTHoM
pacIIMpeHny ra3 CoOBEpIII padoTy, paBHyIO 4,5 kJ[x.
Hapucyiite rpaduk mnpomecca. Kakoe koandectBo
TETUTOTHI TTOTJIOTHII T'a3 3a BECh Mporiecc?

Cmemanu BOAy Maccod mj=5 Kr mpH TeMIeparype
T1=280 K ¢ Bosioii Mmaccoii my=8 KI mpHu TeMmnepaTrype
T,=350 K. Haiitu wu3menenne AS >HTponUH,
MIPOUCXO/ISIIEE TPU CMELLIMBAaHUU.

WNneanbHblii  IBYXaTOMHBIM — Ta3, COAepIKAIIHI
KOJIMYECTBO BEIECTBA V=] MOJIb U HaXOJSAIIUNCA MO
nasinenueM p1=0,1 Mlla npu Temneparype T1=300 K,
HarpeBalOT IpHU IOCTOSSHHOM OO0BbEME [0 AaBJICHUS
p2=0,2 MlIla. Ilocie »3TOro ra3 Hu30TEPMUYECKU
paciivpwics J0 HayalbHOTO JABJICHHUS W 3areM
n300apHo OBLT CKAaT A0 HadajabHOro obOwvema V.
[TocTpouts rpaduk mukiaa. OnpeaenuTb TEPMUUCCKUMA
KIIJ n oukna.

OaMHAKOBBIE YacTUIEI MAacCOM m=10"" r Kakmas
pacnpe/iesieHbl B OJHOPOJHOM I'PaBUTAIMOHHOM I10J1€
HanpspkeHHocThlo  (G=0,2  mxH/kr.  Onpenenutsb
OTHOIIIEHHE /1 KOHLEHTpalui qacTull,
HaXOJSIIMXCS HA OSKBUIOTEHLUUAIbHBIX YPOBHIIX,
OTCTOSIIIUX APYT OT apyra Ha Az= 10 m. Temneparypa
T BO Bcex €051X CYUTAETCS OJJMHAKOBOM M paBHOM 290
K.

Onpenenure, nOpu Kakoll  TeMmieparype rasa,
COCTOSIIIIETO U3 CMECU a30Ta U KHUCIOpoja, Hauboliee
BEPOSITHBIE CKOPOCTU MOJIEKYJ a30Ta M KHUCIOpoja
OyIyT OTIMYaThCs APYT OT Apyra Ha Av = 30 m/c?
3Has  (QYHKOUIO  pacupelesieHHus  MOJIeKya 10
CKOPOCTSIM B HEKOTOPOM MOJIEKYJIIPHOM IIy4Ke

2 2
m mv
fv)= 3 exp| — , HAlTH BBIPAKCHHS

— =V
2k%T? 2kT

JUIs HanboJiee BEpPOSTHON CKOPOCTH V.

. ILBa OJMHAKOBLBIX IIPOBOJAIINUX 3apsKCHHBIX IIapa

HaxolsaTcst Ha  pacctosHun r=60 cm. Cuna
ortasikuBanus F; mapos paBHa 70 MxH. Ilocne Toro
KaK IIapbl MPUBEIN B CONPUKOCHOBEHHE U yIAIMIN
Opyr OT Jpyra Ha IpeXHEe pacCTOsIHUE, CHIla
OTTAJIKMBaHUA BO3pociia u ctana paBHoi F,=160 mxH.
Boeruuciauts 3apsasr Q; u Q,, KOTOphIe OBLIN HA IIapax
0 UX CONPHUKOCHOBEHMH. /[mamerp WIapoB CUMTATH
MHOTO MEHBILIUM PACCTOSHUS MEXKYy HUMHU.

JIBe TOHKOCTEHHbIE KOHILIEHTpUYECKHE cdeprl ¢
pamuycamu R; = 0,2 m u R, = 0,4 M HecyT Ha cele
3apsbpl C MOBEPXHOCTHBIMHU IUIOTHOCTAMHM G = 1
vKi/M* um o6, = 3 uK1W/M  COOTBETCTBEHHO.
[IpocTpaHCTBO MEXIy HHMHU 3alOJHEHO Cpeiod ¢
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17.

18.

19.

20.

JUDJIEKTPUYECKOM MNpoHUIaeMoctelo € = 2. UYemy
paBHa HANpPsDKEHHOCTb 3JEKTPUUYECKOrO IOJii B
TOYKaX, OTCTOSIIIUX OT LEHTpa Ha paccTosHus 11 = 0,1
Mur,=0,3m

B cxeme, wu3oOpaxennoir Ha pucynke, €=10,0B,
£=20,0 B, £=30,0B, R;=1,0 Om, R,=2,0 Om, R3= 3,0
OwMm, R4=4,0 Om, R5=5,0 OMm, R=6,0 OMm u R;=7,0 Om.
Buytpennee CONPOTHUBJICHUE HMCTOYHUKOB
npeHeopekuMo Majo. OnpenenuTe BEIMYUHBI TOKOB
BO BCEX YYacTKax LENu U paboTy, COBEPIICHHYIO
BTOPBIM UCTOYHHKOM 3a MPOMEKYTOK BpemeHu At=0, 1
C.

R i

R 7 fs

<3

L] £z Fs

Konpnencarop noakitoden k 6atapee ¢ 9[{Ce=8 B u
BHYTPEHHUM COIPOTHUBIIEHUEM I = 2 OM Kak MOKa3aHO
Ha pucyHke. ComportusieHue pesucropa R = 2 Owm.
Kakoii nomkHa ObITh €MKOCTh KOHJIEHCATOpa, YTOOBI
Hocjie 3aMbIKaHMS KII0Ya DSHEpPrus KOHJAEHCAaTopa
yMeHbIIuIach Ha 48MK [k ?

——
C '\ _
5T

[To koHTYpY, N300paKEHHOMY Ha PUCYHKE, MJIET TOK
cwiioit [=100A. OnpenenuTs MarHUTHY!O HHAYKLKIO B
I0JIs, CO3/1aBaeMyl0 3TUM TOKOM B Touke O. Paguyc
M30THYTOM YacTu KoHTypa paBeH R=20 cm (O-uentp
KPHBH3HBI KOHTYPa), a yrox 0=60".

[

R

a
=

0+

B nocTossHHOM MarHuTHOM MoJie ¢ UHAYKIuen B = 5
Tn HaxoauTcs 3aMKHYTBIM NPOBOJSAIIMN KOHTYD,
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IJIOIIAIb KOTOPOTO MEHsETCS 1Mo 3akoHy S(t) = (4 +
0,2t) cM’. Uemy paBna DJIC WHAYKIMH B MOMEHT
BpeMeHHU t = 5 ¢, eclii KOHTYp PAcloJIOkKeH TaK, YTO
MPOHU3BIBAIOIIN I €ro MAarHUTHBIN MOTOK,
MaKcHUMaJeH?

21. IlepneHUKYISIPHO MAarHUTHOMY IIOJIIO C MHAYKLIHEH
B=0,1 Tn B030yXAE€HO D3JEKTpUYECKOE II0JIE
HanpspkeHHocteio E= 100 xB/m. IlepnienauxymnsipHo
000MM TOJSM  JBWIKETCSA, HE OTKJIOHSSCH OT
MIPSMOJIMHENHON TPACKTOPHH, 3apsDKEHHAs 4YacTULA.
BeruucianTs CKOPOCTh L YaCTHIIHI.

22. Uctounuk S cBeta (A=0,6 MKM) U TUIOCKO€ 3epkano M
pacroyIOKeHbl, Kak moka3aHo Ha puc. 30.7 (3epkayio
JInoiima). YUro Oynmer HabmiomaTbest B TOUke P 3KpaHa,
rae cxoastcs gyun SP u SMP, — cBeT Wiu TEMHOTAa,
eciu |[SP|=r=2 m, a=0,55 mwm, |SM|=|MP)|?

5 > Z P
a
L VA VS
1/,—-/ f
s
Puc. 30.7

23. Mexnay AByMsl IIOCKONApAJUIEIbHBIMU CTEKISTHHBIMHU
IUTACTUHKAMH TOJIOKUIIM OYEHb TOHKYIO IPOBOJIOUKY,
PacroJIOKEHHYIO napajujiesibHO JMHUH
CONPUKOCHOBEHMS IUJJACTUHOK W HaXOJSIIyIOCS Ha
paccrosHuu /=75 MM oT Hee. B oTpaxkeHHOM cBeTe
(A=0,5 w™KM) Ha BepxXHEW IUIACTUHKE BUIHBI
nHTEephepeHIIMOHHBIE TT0JI0CKL. OnpenenuTs uaMeTp d
MONEPEYHOr0  CEYEHHs]  IPOBOJIOYKH, €CIM  Ha
npoTsbkeHUU a=30 MM HacuuThIBaeTCs m=16 CBETIIBIX
T10JIOC.

24. C nomMompbio Au(paKkMOHHONW PELIETKH C MEPHOJOM
d=20 Mxm TpeOyercs paspemutb ayOsieT HaTpus
(M=589,0 HM u A,=589,6 HM) B CIIEKTpe BTOPOTrO
nopsiaka. [Ipyu kakoit HauMeEHbIIEW JIUHE [ PElIeTKH
3TO BO3MOXKHO?

25.Ha myT 4aCTMYHO-NOJSPU30BAHHOIO CBETA, CTEIICHb
nossipuzauun P xotoporo paBHa 0,6, mnocTtaBuin
aHaJM3aTop  TaK, YTO HHTEHCUBHOCTh  CBETa,
MIPOLIE/IIEro 4Yepe3 Hero, craja MakcuMaibHOW. Bo
CKOJIBKO pa3 YMEHBIIUTCS UHTEHCUBHOCTH CBETA, €CIIU
IUIOCKOCTh NIPOIYCKaHHs aHalIM3aTopa MOBEPHYTh Ha
yroa o =30°?

26. B criekTpe M3IydeHHs OTHEHHOTO Imapa paauycom 100
M, BO3HHUKAIOLIETO MpPH SIEPHOM B3pBIBE, MAKCUMYM
SHEPruu M3JIyYEHUs] HPUXOJUTCA Ha JUIMHY BOJIHBI
0,289 mxMm. KakoBa Temneparypa mapa? Omnpenenute
MaKCHUMAaJIbHOE€ PpacCTOsIHME, Ha KOTOpoM OyayT
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27.

28.

29.

30.

31.

32.

33.

34.

35.

BOCIUIAMEHATHCS JIEPEBSIHHBIE MPEIMEThl, €CIH HX
morJIoaTeNibHasi cnocoOHocTh paBHa 0,7, a TemmoTa
BoCIuTaMenenns 5 /e, Bpems nsnydenus npuHATH
paBHbIM 107C.

VYenuHEeHHbII LMHKOBBIM MIAapuK paauycoM | cm
HAXOJUTCS B BAKYyMe€ U JUIUTEIbHOE BPEMsI OCBEILIAETCS
yIbTPa(HOIETOBBIM U3Ty4EHUEM C JUTMHOU BOJHEI 0,25
MKM. OmpenenuTh YUCiIo HEIOCTAIOMIMX 3JIEKTPOHOB B
o0beme 1apHka.

®otoH ¢ 3nepruen 0,28 MaB B pesynbprare paccesHus
Ha TOKOUBLIEMCS CBOOOJHOM 3JIEKTPOHE YMEHBIIHII
cBOlO sHeprutro a0 133,7 xeB. Hailitm ummnynsc u
HaIpaBJIEHHUE PACTIPOCTPAHEHUsI SJIEKTPOHA OTJauu.
[Totox oHeprum @, H3ITyHaEMBI IIEKTPUIECKON
namnoi, pasen 600 Br. Ha paccrosthuu » = 1 M ot
JamMObel  MEPHEHAMKYISIPHO  MaJalollluM  JIyyam
PacMoJIOKEHO KPYIJIoe IJIOCKOE 3€pKallblie JUAMETPOM
d=2cwm. [lpuHUMasi, 9TO M3ITy4E€HHUE JIAMITHl OJMHAKOBO
BO BCEX HAIpPAaBJIEHUSAX U YTO 3€pKaliblie MOJHOCTHIO
OTpakaeT a0l Ha HETO CBET, ONPEENIUTh CUTy F
CBETOBOTO JJaBJICHUSI HA 3€pKaJbli€.

Ha ocHoBe Teopum atoma bopa HaWTH HMITYJIBC
JJIEKTpOHA B aTOME BOJOPOJAA, €CIAM HHAYKIUS
MarHUTHOTO MOJI, CO3JaHHOIO UM B IIEHTPE OpPOHUTHI
pu Bpamenuu, pasaa 0,39 Ti.

Bo ckonbko pa3 umsmensiercss aeOpoiieBcKas IHMHA
BOJIHBI AJIEKTPOHA IIPU MEPEXOJE €0 B aTOME BOJI0PO/1a
U3 OCHOBHOT'O JHEPreTHMYECKOT0 COCTOSIHUS B IIEpBOE
BO30YyXIeHHOE?

W3 Teopunm bopa nmns aroma Bojopoja cieayer, 4To
CTallMOHAPHBIMU JUIS 3JEKTPOHOB aTOMa SIBIISIFOTCS
Takue OpOMTHI, Ha ITIMHE KOTOPBIX YKJIaIbIBAETCS LIETI0e
YUCJIO JUITMH JaeOpoiieBckux BoyH. Mcxoas u3 storo,
HalJUTEe YKCIOBbIE 3HAUYEHUS MOMEHTa HUMIIyJbca
JJIEKTpOHA B AaToMe€ BOJOpPOJAa Ha TMEpPBbIX Tpex
00pOBCKUX OpOUTAaX.

DJEeKTPOH B aTOME BOJ0PO/Ia OIUCHIBAETCS B OCHOBHOM
COCTOSIHHM ~ BOJHOBOi  (yHkmmeii w(r) = Ce™
Onpenenutb  OTHOLIEHUE  BEPOSTHOCTEH — i/
npeObIBaHUSI JJIEKTPOHA B CPEPUUYECKUX  CIOSX
tomuuHou Ar = 0,01 a u paguycamu r; = 0,5 a n r,=1,5
a.

bonbHOMY BBENM BHYTPUBEHHO pacTBOp oObemMoM 1
oM, COJEpKAIMN HCKYCCTBEHHBIM  paJOU30TON
HaTpusl ;Na akTHBHOCTHIO A;=2000 ¢!, AxTuUBHOCTB
KPOBH 00BeMOM | CM’, B3AITOI Yepes 5 4acoB, OKa3aIach
A =0,27¢". Haiimure 06beMm KpoBH yesnoBeka. [lepuon
noJrypacraja ucroJib3yeMoro u30Tona paBeH 15 yvac.
OHeprus cBsisu  E. sapa, COCTOSIIETO M3 JIBYX
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36.

37.

MPOTOHOB M OJHOTO HEWTpoHa, paBHa 7,72 M»1B.
Onpenenutb  Maccy m, HEUTpalIbHOTO  aroma,
HMMEIOIIETO 3TO SAIPO.

Bo ®pannyu Ha4aTo CTPOUTEIBCTBO MEKIYHAPOIHOTO
TEPMOSJIEPHOTO PEAKTOPA, B KOTOPOM IMPEIIO0JIATaeTCs
IIOBOJIUTH YIIPABIIAEMYIO PEAKIIUIO H>+ H?, B KOTOPOH
oOpa3yeTcs U30TON TeNuss U HEUTPOH. Kakyto
MOIIIHOCTh OYyJE€T MUMETh TaKOW peakTop, €cilud B HEM
Oyner «BbIropaTh» 1 MIr TsDKEJIOro BOAOpOJa B
CeKyHIy?

Anbda yactuna c kuerndeckoi sueprueit K = 5,3 MaB
BO36OYKIaeT peakumio ~Be(a,n)'°C, sHeprus KOTopoii
0=5,7 M»B. HaiiTu KuHETH4ECKYIO SHEPTUIO HEUTPOHa,
BBUJIETEBUIETO I0J IPSAMBIM YIJIOM K HaIPaBICHUIO
JBUKEHUS 0-4aCTHULIBI.

Ilpumepniuie nadopamopnsie padomot:

1. Ilpumenenue 3aKOHOB COXpaHCHUS s
ONpeJIeNIEHUs] CKOPOCTH TOJIETa MYJIU

2. OmnpeneneHne MOMEHTOB MHEPLMH TeJl C IOMOIIIbIO
KpyTUJIbHOTO MasiTHuUKa. [IpoBepka Teopembl
[reitnepa

3. MHUccnenoBanue BpAILATEIBLHOTO JIBUKEHUS
TBEPAOTO Tela BOKPYr HEMOBUKHON OCH

4. Onmnpenenenue XapaKTEepPUCTUK 3aTyXaroIlux
KojeOaHuil (U3NYECKOTo MasiTHUKA

5. OmpezneneHue CKOPOCTH 3BYKa B BO3J1yX€ METOJIOM
CTOSYEH BOJIHBI

6. V3yueHue cTaTUCTUYECKUX 3aKOHOMEPHOCTEH

7. Omnpenenenne kodPPuUIIMEeHTa BI3KOCTH BO3AyXa

8. Omnpenenenue TmoKasarens aauadaThl METOAOM
Kiremana u /lezopma

9. HccnemoBanue  HM3MEHEHHsI  TeMIlepaTypsl B
anuabaTHYecKOM  IpoLecce U ONIpelesieHue
ko3¢ ¢punuenta [lyaccona

10. IIpoBepka 3akOHa BO3pacTaHusl DSHTPONUU B
HEPaBHOBECHOU CUCTEME

11. DkcniepuMeHTanbHOE ompenesIeHue ra3oBou
MOCTOSTHHOM

12. UccnenoBaHue  3JIEKTPOCTATUYECKOTO  MOJISI €
ITOMOIIBIO 30H/a

13. 3mepeHue >3IeKTPOABMKYILEH CHUJIbI HCTOYHHMKA
TOKa

14. HlynTupoBanue MUUIMaMIIEpMETpa

15. U3mepeHune eMKOCTENR METOJOM MOCTUKOBOM CXEMBI
U pacyeT €MKOCTHBIX COMNPOTHBICHHUH B LEMIX
MIEPEMEHHOT0 TOKa
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16. V3yuenue pe3oHaHca HaNpsDKEHUN U ONpesesieHue
MHIYKTHUBHOCTU METOJIOM PE30HAHCA

17. Onpenenenne  UHAYKTUBHOCTU  KAaTyIIKH U
MarHUTHOM MPOHULAEMOCTH  (EeppPOMArHUTHOIO
Tena

18. Onpenenenue paanyca KpUBU3HBI JIMH3BI M TTOJIOCHI
MPOITyCKaHUsI CBETOQWIbTPAa C TOMOIIbIO KOJIELl
HeroTona

19. aTtepdepomerpuueckie H3MEPEHUsT Ha OCHOBE
onbiTa FOHTA

20. OnpeneneHne TeOMETPUUECKUX pPa3MEPOB  IpPU
oMoy ournpusmel Openens

21. Onpenenenne  JUIMHBI ~ CBETOBOM  BOJIHBI |
XapaKTEePUCTUK AU(PPAKLIHOHHON pEeIIeTKH

22. OnpepeneHne KOHIIEHTPAIIMK PACTBOPOB caxapa H
ITOCTOSIHHOM BPAILLICHUS

23. Uzyuenue BHentHero ¢ororddexra u onpeaeieHmne
noctostHHoM [lnanka

24. N3yuenune 3akOHOMEPHOCTEH anb(a-pacmana

25. U3yuenue raMMa-cIIeKTpa PaguoaKkTUBHOTO
HCTOYHUKA

26. OnpefeneHne MaKCUMaIbHOM SHEPTUH OeTa-4aCTHUIl
U UACHTU(DUKAIIMY PaMOAaKTUBHBIX [IPENapaToB

6) HOpﬂ)IOK NMpOBECACHUSA l'lpOMe)KyTO‘lHOﬁ aTTeCcTallui, IoKa3aTe/Ii U KPUTECPUH
OICHUBaAHUA:

HpOMC)KYTOLIHaSI arrecraiguda 110 AUCIUIIIINHEC «Du3zuka» BKIIOYAET TCOPECTHICCKUC
BOITPOCHI, MO3BOJIAIOIIKUEC OLICHUTE YPOBCHL YCBOCHU A 06y‘IaI-OHII/IMI/I(35I 3HaHHI>i, H MMPAKTUYCCKUC
3aJlaHus, BBISBIISIOIINE CTENIEHb C(OOPMUPOBAHHOCTH YMEHUH U BiaJleHUH, IPOBOAUTCS B popme
3adera (1, 2 cemectp).

IToxazamenu u Kpumepuu oyeHuGaHus 3auema:

- Ha OLEHKY «3aYTeHO» OOYydaroIuiics JAEMOHCTPHPYET ypOBEHb, HE HIDKE HOPOTOBOTO,
c(OPMUPOBAHHOCTH KOMIIETEHUUH: B XOJ€ KOHTPOJIbHBIX MEPOINPHUSATHH MOTYT JIOIYCKaThCs
OLIMOKU, MOXKET MPOSBIIATHCS OTCYTCTBUE OTJIEIbHBIX 3HAHUN, YMEHH, HaBBIKOB, 00ydaromuics
MOT'YT UCIIBITBIBACT 3HAYUTCIIbHBIC 3aTPYAHCHUA ITPU ONICPHUPOBAHHUU 3HAHUAMU U YMCHUSAMU ITPU
HX IICPCHOCC HAa HOBBIC CUTYallUH.

- Ha OIICHKY «HE 3aYTeHO» OOyJaloIIMiCsS HE MOXKET IMOKa3aTh 3HAHMUSA HA HOPOTOBOM
ypOBEHb C(HOPMUPOBAHHOCTH KOMIETEHIIUMH, T.€. OOyJalolmuiicsi HE TOKa3bIBa€T 3HAHUE
OCHOBHOTO MaTepuana B o00ObeMe, HEOO0XOAUMOM i MpeiacTosied mnpodecCHOHATBbHON
IEATeNIbHOCTH; HE CIIOCOOEH apryMEHTHPOBAHHO M MOCIEAOBATEIbHO H3JIaraTh, JOIYCKAET
FPY6BIC OILIIMOKHU B OTBCTAX; HC MOXKCT MOKAa3aTh MHTCIIJICKTYAJIbHBIC HABBIKW PCIICHUA IIPOCTHIX
3aJa4. He MOTBEPKAAET OCBOCHUE KOMITETEHIIUH, TPETyCMOTPEHHBIX TIPOTPAMMOIA.




