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JIner akTyanusanuu padoyeil nporpaMmsl

Pabouast mporpamMma nepecMoTpeHa, 00CykaeHa U 0100peHa s peanuzaruu B 2026 - 2027
y4eOHOM ToJTy Ha 3acefaHuu kapeapel Duznku

[Iporokonm ot 20 . Ne
3aB. kadenpoii .M. donrymux

PaGouas mporpamma nepecMoTpeHa, oocyxieHa u ogoopena s peanusanuu B 2027 - 2028
yueOHOM rojiy Ha 3aceqanuu Kapeapsl Du3UKU

[Iporokonm ot 20 . Ne
3aB. kadenpoii .M. donarymux

Pabouas mporpamMma rnepecMoTpeHa, 00CykaeHa u o00peHa s peanusaruu B 2028 - 2029
y4eOHOM rojy Ha 3acenanuu Kadeapsl DOu3nku

[Iporokonm ot 20 1. Ne

3aB. kadenpoit I[.M.ﬁonrynnxm

PaGouas mporpamma nepecmMoTpeHa, oocyxieHa u ogoopena s peanusanuu B 2029 - 2030
y4eOHOM rojy Ha 3acenanuu kadeapsl Du3nku

IIporokom or 20 . Ne
3aB. kadenpoii AM. Jdonrymun

Pabouas mporpamma nepecmMoTpeHa, odcyxieHa u ogoopena s peanusanuu B 2030 - 2031
y4eOHOM rojy Ha 3aceqaHuu Kadeapsl DOH3NKU

[Iporokom ot 20 . Ne

3aB. xadenpoit I[.M.ﬁonryan

PaGouas mporpamma nepecmMoTpeHa, odcyxieHa u ogoopena s peanusanuu B 2031 - 2032
yueOHOM Toy Ha 3acefaHuu kapeapsl Duznku

[Iporokom ot 20 1. Ne

3aB. xadenpoii I[.M.ﬁonryan




1 Leau ocBOeHMS TUCHUNIIMHBI (MOIYJIA)

[ToryueHue cTyaeHTaMH OCHOBOIOJIATAIOIINX MPEACTaBIEHUH 0 (PyHIaMEeHTaTbHOM
CTPOCHHH MaTepHH U (PU3UUECKUX MPUHIUIAX, JIEKAIIUX B OCHOBE COBPEMEHHON
€CTECTBEHHOHAYYHOU KapTUHBI MUPa; OPMUPOBAHUE Y CTYJEHTOB COBPEMEHHOT'O
€CTECTBEHHO-HAYYHOI'O MUPOBO33PEHUS; Pa3BUTHE HAYYHOT'O MBILUICHUS U PacIIUPEHUE
HAy4YHO-TEXHHUUYECKOT0 KPyro3opa; OBJaJIcHHe OCHOBHBIMHU (PU3NYECKUMH KaTETOpUSIMU,
MOHATUAMH U QyHIaMEHTAIbHBIMU (U3NYECKUMU 3aKOHAMU; TTOJyYEHHUE MPEACTaBICHUN O
(GbyHIaMEHTaJIbHBIX KOHIEHIUSIX COBPEMEHHOT0 €CTECTBO3HAHUS KaK pe3yJsibTara
HCTOPUYECKOTO MPOLIecca; OBIAJCHHUE TPUEeMaMH U METOJJaMU PElIeHHs] KOHKPETHBIX 3a7a4
U3 pa3ianyuHbIX o0nacTtel (GU3UKU, YMEHUS BBIICIUTh KOHKPETHOE (PU3HUECKOE COJepKaHuE B
MPUKJIAIHBIX 3a7a4ax Oyaymel mpodeccuoHanbHOM e TeNbHOCTH; (OPMUPOBAHUE
HABBIKOB MPOBEACHUS (PU3NUECKOT0 IKCIIEPUMEHTA, MO3BOJISIOINX UM BIIOCIEACTBUU
OBJIAJIETh KOMIUJIEKCOM KOMIIeTeHIIUM, penycMoTpeHHbIx @I'OC BO no HanpaBieHUo
noarotoBku 21.05.04 «["opHoe aenoy, crienuanu3anus OooraneHue moJIe3HbIX
HCKOMAEMBbIX.

2 MecTo qucHuIIMHBI (MOYJIsl) B CTPYKTYype 00pa3oBaTe/IbHOM NPOrpaMMbl

Jucuunnnna Ou3nka BXOAUT B 00513aTENbHYIO 4aCTh Y4€OHOI 0 I1aHa
00pa3zoBaTeabHON NPOTrPaMMBI.

JUis n3yyeHust JUCUUIUIMHBL HE0OXO0AMMBI 3HaHUS (YMEHUs, BIIAJICHNU),
c(OpMHPOBAHHBIC B PE3yJIbTATE N3YUCHUS TUCIUILTHH/ TPAKTUK:

Jist ocBoeHUsT AMCHUTUIMHBL «DPHU3MKa» HE0OXO0AUMBI 6a30BbIE 3HAHUS 110
JUCHUIUIMHAM MaTeMaTuKa, pU3uKa, XuMus , IOJIy4EHHbIE 110 IPOrpaMMe CPEIHETO
MOJTHOTO 001Iero o0pazoBanus B mKojie win yupexaenusx CIIO.

3HaHus (yMEHUs, BIIAICHUS ), IOJYyYEHHbIE IPU U3yYEeHUH JAaHHOM JTUCLUIUIMHBI
OyayT HeOOXOAUMBI JUI U3YUEHHSI JUCLUIUIMH/IPAKTUK:

ConpoTuBieHne MaTEPUAJIOB

IIpukiagHas MexaHuka

DIEeKTPOTEXHUKA

TeopeTnueckas MexaHUKa

®u3nKa rOpHBIX TOPOL

MexaHn3anusi TOpHOTo MPOU3BOJICTBA

be3onacHOCTb KU3HENEATEIBHOCTH

TexHonorust u 6€30MacHOCTb B3PBIBHBIX PabOT

@u3nyecKue METOABI U3yUEHUS MOJIE3HBIX HCKOMAEMBIX

dusnueckas XUMuUs

3 Komnerenuun ody4aromerocsi, popmupyemsbie B pe3yibTaTe 0CBOCHHUS

AUCHHUILNIMHBI (MOYJIsS) M INIAHMPYeMbIe pe3yJIbTaThbl 00y4eHust

B pe3ynbrate ocBoeHUs TUCHMITIMHBI (MOaysl) «Pu3nka» oOydaromuiics 10KeH
o0y1aziaTh CIEAYIOIMMU KOMIIETEHIIUAMMU:

KO,}I HHAUKaTopa I/IH}II/IKaTOP JOCTHKEHUS KOMIICTCHIIN

VYK-1 CriocobeH ocymecTBIsATh KpUTHUECKUI aHAIN3 MPOOJIEMHBIX CUTYAIM Ha OCHOBE
CHCTEMHOT'0 TI0JIX0/1a, BHIPA0AThIBATh CTPATETHIO AEHCTBUI

VK-1.1 AHanu3upyeT npoOIEeMHYIO CUTYaIIUIO KaK CUCTEMY, BBISBIISS €€
COCTaBJISIIOLIME U CBSA3U MEXKJY HUMU
VK-1.2 Kputnuecku orieHUBaeT HaIEKHOCTh UICTOUHUKOB HH(POPMAIIHH,

paboTaer ¢ IpOTUBOPEUNBON HH(OpMaLIMel U3 pa3HbIX HICTOYHUKOB,
omnpenenseT mpodesl B UHPOPMAIMK, HEOOXOIUMOM JIJIsl PEIICHHS
po0JIEMHON CUTyalluH, U IPOEKTUPYET MPOLIECCHI 10 UX YCTPAHEHHUIO

YK-1.3 Pa3pabarbIBaeT 1 coiepKaTeIbHO apryMEHTHPYET CTPATETHI0 PEIICHUS




npoOJIEeMHOI CUTYaIllMi Ha OCHOBE CUCTEMHOTO M MEXAUCIUIINHAPHOTO
IIOAXOJ0B; CTPOUT CLEHAPUU PEATU3aALMU CTPATErUH, ONIPEACIIAL
BO3MOJKHBIE PUCKU U IIpejIaras IyTH UX yCTPaHEHUs




4. CTpykTypa, 00b€M U copepkaHue JUCUUILIMHBI (MOTYJISA)
OO6mias TpyA0€MKOCTh JUCIUIUIMHBI COCTABIISIET 9  3a4eTHBIX eAuHUI] 324 aKkaj. 4acoB, B TOM

HHUCJIIC:

— KOHTaKkTHast pabora — 160,7 akas. yacos:
— aynurtopHas — 157 akaj. 4yacos;
— BHeayauTopHas — 3,7 akKaJl. 4acoB;

— camocTosTenbHas pabora — 163,3 akaj. 4acos;

— B (popme npakTudeckoil moaroroBku — 0 akai. vac;

@dopma arTecTaluy - 3a4eT

Paznen/ tema
JIUCIATIIUHEI

Cemectp

AynutopHast
KOHTakTHas paboTa
(B akaj. yacax)

Jlek.

n1ab. | IpaxT.
3aH. 3aH.

CamMocTosTebHas
paboTta cTymeHTa

Bun
CaMOCTOSTEIIFHON
paboThI

dopma TeKyILero
KOHTPOJIS
yCIEBAEMOCTH U
MPOMEKYTOTHOU
aTTecTallu

Kon
KOMIICTCHIIHH

1. ®usnyeckre OCHOBBI
MEXaHUKH

1.1 Kunemaruka
MOCTYNaTeIbHOTO U
BpAaIlaTEIbHOTO IBUKEHUS

12

MIOJITOTOBKA K
MIPAKTHYECKOMY
3aHATHIO;
BBINOJIHEHNE
MPaKTHYECKUX
pador (M/13);
CaMOCTOSITENIbHOE
U3y4eHHe
yaeOHOI 1
Hay4YHOM
JUTEPATYpPHI B
TOM 4HCIIe
AJIEKTPOHHBIX
pecypcos.

HpOBEpKa
HHANBUAYAJIbHBIX
3aj1au;

VK-1.1, YK-
1.2, YK-1.3

1.2 lunamuka
MOCTYNaTeIbHOTO U
BpAaIllaTEIbHOTO IBHKECHHS

12

MIOJTOTOBKA K
nabopaTopHOMY,
CEeMUHapCKOMY U

IPaKTUYECKOMY
3aHATUIO;
BBINIOJTHEHNE

MPaKTHYECKUX

pabot (M/3);
CaMOCTOSITEITbHOE

H3y4yeHHe
yueOHOIt n
Hay4HOU
JUTEPaTyphl B
TOM 4HCTIe

JNMEKTPOHHBIX

pecypcoB.

pOBEpKa
WHANBUAYAJIbHBIX
3a/a4.

VK-1.1, YK-
1.2, VK-1.3

1.3 3aKoHBI COXpaHEHUS B
MeXaHUKe

12

MOJrOTOBKA K
nabopaTopHOMY,
CEeMUHApCKOMY U
MIPaKTHYECKOMY

MpoBEpKa
I/IH)II/IBI/I)IyaH])HI)IX
3aj1ad;

VK-1.1, YK-
1.2, YK-1.3




3aHSTHIO;
BBITIOJTHEHNE
MPAKTHIECKUX
pabor (MA3);
CaMOCTOSTEIbHOE
U3ydeHHe
yueOHO U
HayqHOU
JUTEPaTyphl B
TOM YHCTIe
INMEKTPOHHBIX
pecypcoB.

1.4 Mexanuueckue
KOJIeOaHUs U BOJIHBI

12

MIOJTOTOBKA K
nabopaTopHOMY,
CEMUHApCKOMY U
IIPaKTHYECKOMY
3aHATHIO;
BBITIOJIHCHUE
MPAKTHIECKUX
padot (M13);
CaMOCTOSITETTbHOE
n3yJdeHune
yueOHOM U
Hay4YHOU
JIUTEPATYpPHI B
TOM YHCIIC
JNIEKTPOHHBIX
pecypcos.

IpOBEepKa
HHIUBHIYaIbHBIX
3aj1au;
BBITIOJIHEHUE U
3aIura
nabopaTtopHoi
paboter Ne 5.

VK-1.1, VK-
1.2, YK-1.3

Wroro no pazneny

11

48

2. Cratuctuueckas Gu3nKa u
TEePMOANHAMHKA

2.1 Crartuctuueckas Gpusnka

12

MIOJTOTOBKA K
nabopaTopHOMY,
CEMUHApCKOMY U
MIPaKTHYECKOMY
3aHATHIO;
BBITTOJTHEHUE
MPaKTUIECKUX
padot (M3);
CaMOCTOSITETTEHOE
n3ydeHue
yueOHOM U
Hay4YHOU
JUTEPATYpPHI B
TOM 4HCIIe
NEKTPOHHBIX

pecypcoB.

poBepKa
WHJIMBUYaJIbHBIX
3a1ay;

VK-1.1, VK-
1.2, YK-1.3

2.2 TepmoguHaMuKa

10

MOJrOTOBKA K
nabopaTopHOMY,
CEMUHApCKOMY U
MIPaKTHYECKOMY
3aHATHIO;
BBITTOJTHCHUE
MPaKTUIECKUX
padot (MA3);
CaMOCTOSITENIbHOE
H3y4yeHHe
yaeOHOU 1
Hay4YHOU
JUTEPATYpPHI B
TOM 4HCTIe
3JIEKTPOHHBIX

MpoBEpKa
WHIIUBUIYaJIbHBIX
3a1ad;
BBITTOJTHCHUE U
3ammra
nabopaTtopHO
pabotsl Ne 14;

VK-1.1, VK-
1.2, VK-1.3




pecypcosB.

Wroro no paszneny

22

3. DIEKTPUUIECTBO U MarHETH3M

3.1 DaexTpocrarnueckoe

T0Jie B BAaKyyMe U B
BEILIECTBE

10

MOJIrOTOBKA K
nabopaTopHOMY,
CEeMUHapCKOMY U
IIPaKTHYECKOMY

3aHATHUIO;
BBITIOJTHEHUE
MPaKTHICCKUX
pabot (M13);
CaMOCTOSITETTbHOE
n3yveHune
yueOHOI u
HAyJHOU
JIUTEPATypPhI B
TOM YHCTIe
INMEKTPOHHBIX
pecypcoB.

MpOBepKa
WH/IMBUTYaJIbHBIX
3a1a4;

VK-1.1, VK-
1.2, YK-1.3

3.2 TlocTostHHBII
3JEKTPUIECKUI TOK

10

MOATOTOBKA K
nabopaTopHOMY,
CEeMUHAPCKOMY U
IPaKTUIECKOMY
3aHATHIO;
BBITIOJTHEHNE
MIPAaKTHIECKUX
pabor (M/13);
CaMOCTOSTENIEHOE
U3ydeHHe
yueOHO u
HayJHOU
JUTEPATYyphI B
TOM YHCTIe
NEKTPOHHBIX
pecypcos.

npoBepKa
WHIUBUAYATbHBIX
3a/1ay;
BBITIOJTHEHHE U
3aIuTa
nabopatopHon
pabothr Ne 24;

VK-1.1, VK-
1.2, VK-1.3

3.3 MarguTocTaTH4eCKO€E

110JI€ B BAKYYM€ U B
BCIICCTBEC

10

MOATOTOBKA K
CEeMUHAPCKOMY U
IPaKTUYECKOMY
3aHATUIO;
BBIIIOJIHEHUE
IIPaKTUYECKUX
pabot (U3);
CaMOCTOSITETIbHOE
u3ydeHue
yueOHOil u
Hay4YHOM
JUTEPaTyphl B
TOM 4HCIIe
NIEKTPOHHBIX
pecypcoB.

IIpoBepKa
WHIUBHUAYaIbHBIX
3ajay;

VK-1.1, VK-
1.2, VK-1.3

3.4 DnexTpoMarHuTHas

HWHAYKIOHA.

DNeKTpOMarHuTHBIE
konebanust. IlepeMeHHbIH

JJIEKTPUIECKUI TOK

6,1

MOJrOTOBKA K
nabopaTopHOMY,
CEMHMHApCKOMY U
MIPaKTHYECKOMY
3aHATHIO;
BBINOJIHCHHE
MPaKTHYECKUX
pabdot (M/13);
CaMOCTOSITETbHOE
U3yveHHe
yaeOHOI 1

poBepKa
WHIUBUAYaIbHBIX
3amad;
BBITIIOJTHCHHE U
3aIuTa
71a00paTOpHOI
paboter Ne 28;

VK-1.1, VK-
1.2, YK-1.3




Hay4YHOU
JUTEPATYpPHI B
TOM 4HCIIE
JIEKTPOHHBIX
pecypcoB.

HUroro no pazneny

18

36,1

HWroro 3a cemectp

36

18

18

106,1

3a4éT

4. OnTuka

4.1 BosHOBast onTHKa
(uaTephepeHIms,
TUPPaKIHSL, TIOTSIPU3ALIHS)

10

55

MOATOTOBKA K
1a60paTOpHOMY,
CEMHHApPCKOMY H
IPaKTHYECKOMY

3aHATHIO;
BBITIONTHEHUE
MPaKTHYECKAX
pabor (M/13);
CaMOCTOSITETbHOE
u3ydeHue
yueOHOI
HayJHOU
JNTEPATypHl B
TOM YHCIIe
JNEKTPOHHBIX
pecypcoB.

npoBepKa
WHIUBUAYATbHBIX
3a/1ay;
BBITIOJTHEHHE U
3aImTa
nabopatopHon
paboter Ne 34,

YK-1.1, VK-
1.2, YK-1.3

4.2 KBaHTOBas OITHKA

MIOJTOTOBKA K
nabopaTopHOMY,
CEeMUHapCKOMY U
IPaKTUYECKOMY

3aHATUIO;

BBIIIOJIHEHUE

MPaKTHYECKUX

pabot (U3);
CaMOCTOSITETTEHOE

n3ydeHue
yueOHOI 1
Hay4YHOM
JUTEPATYpPHI B
TOM 4HCIIe

NEKTPOHHBIX

pecypcoB.

[pOBepKa
WHINBHIYaIbHBIX
3a/1ay;
BBITIOJTHEHUE U
3aIuTa
naboparopHon
pabotet Ne 36;

VK-1.1, VK-
1.2, YK-1.3

HWroro no pazaeny

16

10

24,5

5. ®u3uka aroma

5.1 ®usuka atoma

MOATOTOBKA K
nabopaTopHOMY,
CEMHHAPCKOMY U
MPaKTHIECKOMY
3aHSTHIO;
BBITIOJTHEHUE
MIPaKTHYECKUX
pabot (M3);
CaMOCTOSTETbHOE
U3yuCHHE
yueOHOI
Hay4HOU
JIUTEPATYypPhI B
TOM YHCIIe
JNMEKTPOHHBIX
pecypcoB.

MpoBepKa
WH/IMBUTYaJIbHBIX
3amad;
BBINOJIHEHUE U
3aIuTa
naGopaTtopHoOi
pabotsr Ne 41.

VK-1.1, VK-
1.2, VK-1.3

HWroro no pazaeny

9,7




6. dusKKa TBEPIOro Tela.
DJeMeHTBI KBaHTOBOH (U3HKU

6.1 ®u3uka TBEpIOro Tela.

DJIEMEHTHI KBAaHTOBOM 2

¢busuxu

MOATOTOBKA K
1a60paTOpHOMY,
CEMUHAPCKOMY;

BBIIIOJIHEHUE

IIPaKTUYECKUX

pabot (M3);

CaMOCTOSATENbHOE
U3ydeHHUE
y4eOHOI
Hay4YHOU
JUTEPATYpPhI B
TOM 4HCIe

SNIEKTPOHHBIX

pecypcos.

IpoBepKa
UHIUBUIYaIIbHBIX
3ajad;

VK-1.1, VK-
1.2, VK-1.3

Hroro o pazneny

14

7. ®u3KKa Aapa U IEMEHTapHbBIX
YaCTHIL

7.1 Omsuka sipa u
9JIEMEHTaPHBIX YaCTHI]

12

MOATOTOBKA K
CEeMUHapCKOMY U
MIPaKTHYECKOMY
3aHATHIO,
BBITIOJTHEHNE
MPaKTUIECKHX
pabor (M/13);
CaMOCTOATETbHOE
n3yJdeHue
yueOHO# u
HayJHOU
JUTEPATypPHI B
TOM YHCTIe
DJIEKTPOHHBIX

pecypcos.

npoBepKa
UHIUBHIYaJbHBIX
3ajad;
BBITTOJTHEHNE U

sammra JI.P. Ne 51.

VK-1.1, VK-
1.2, YK-1.3

Wroro no pazneny

12

Hroro 3a CEMECTP

34

17

34

21,5

3a4éT

HToro no nuCHUMIIINHE

70

35

52

163,3

3a4ecT




5 O0pa3oBaTesibHbIE TEXHOJIOTHH

[Tpu peanu3anuu pa3IMuHBIX BUJOB yueOHOM paboThl Hanbonee 3 PpeKTHBHbIC
pe3yabTaThl OCBOSHHS TUCIUILIMHBI «DU3KKay NAl0T TpaJAUIMOHHBIE 00pa30oBaTeIbHbIE
TEXHOJIOTHH, TEXHOJIOTHH MPOOJIEMHOTO 00y4eHUs, UHTEPAKTUBHBIC TEXHOJIOTHH,
MH(POPMAIMOHHO-KOMMYHUKAIIMOHHBIE 00pa30BaTeIbHbIE TEXHOJIOTHH.

1. ®opMmbl yueOHBIX 3aHATHI C UCIIOJIB30BAHUEM TPAJULIMOHHBIX TEXHOJIOTUM:

WNudopmannoHHas JIeKIusi— MOocie10BaTeIbHOE H3JI0KEHUE MaTepralia B
JTUCUUIUIMHAPHOM JIOTHKE, OCYIIECTBIISIEMOE MPEUMYIIIECTBEHHO BepOATbHBIMU CPEICTBAMHU
(MOHOJIOT TIpenoiaBaTelis).

Cemunap — 6ecea mpernoiaBaTens 1 CTyJCHTOB, 00CYKICHHE 3apaHee
MOJITOTOBJICHHBIX COOOIIEHUH 10 Ka)KJIOMY BOTIPOCY IIJIaHa 3aHATHS C €IUHBIM JIJISl BCEX
MepeyHeM peKOMEHIYyeMOH 0053aTebHON U TOTIOTHUTEILHOW TUTEPATYPHI.

[TpakTHdeckoe 3aHATHE, TOCBSIIEHHOE OCBOCHUIO KOHKPETHBIX YMEHUH 1 HAaBBIKOB
0 MIPEUIOKEHHOMY aIITOPUTMY.

JlaGopaTopHas pabota — opraHuzanus y4eOHOM padOTHI C peaJTbHbIMU
MaTepUaIbHBIMU U UHGOPMAITMOHHBIMU 00BbEKTaMHU, SKCIIEPUMEHTaIbHas paboTa C
aHAJIOTOBBIMH MOJIETISIMU PEaJIbHBIX O0OBHEKTOB.

2. ®opMbl y4eOHBIX 3aHATUHN C UCIIOJIB30BAHUEM TEXHOJIOTHI MPOOIEMHOTO
o0OyueHus:

[TpoGiieMHas TeKIUs — U3NI0KEHUE MaTepuaa, Ipeanosaramiiee NoCTaHOBKY
MPOOJIEMHBIX U AUCKYCCHOHHBIX BOIIPOCOB, OCBEIICHHUE PA3IMYHBIX HAYYHBIX ITOJXO0/IOB,
aBTOPCKHE KOMMEHTAPHUH, CBSI3aHHBIE C PA3IIMYHBIMU MOJIETISIMU HHTEPIIPETAIIUU
M3Yy4aeMOoro MaTepuana.

[TpakTrueckoe 3ansTHE B GopMe MPAKTUKyMa — OpraHu3anus yueOHon padoThl,
HaIpaBJieHHAsl Ha pelIeHHe KOMIUIEKCHON yueOHO-T03HABATENbHOM 3aauu, TpeOyroleil oT
CTYJICHTa IPUMEHEHUSI KaK HAyYHO-TEOPETUUECKHUX 3HAHUH, TaK U MPAKTHUYECKUX HABBIKOB.

3. @opMbl yueOHBIX 3aHATHI C UCIIOJIb30BAHUEM CHEIMATN3UPOBAHHBIX
WHTEPAKTUBHBIX TEXHOJOTHUH:

Jlexuust «oOpaTHOM CBSI3M» — JIEKIMSA—IPOBOKALUS (M3JI0’)KEHHE MaTepHalia ¢ 3apaHee
3a-TUTAHUPOBAHHBIMU OIIMOKaMH), JeKIHsI-0ecea, TeKIHsI-TUCKYCCHSL.

CemuHap-nucKkyccus — KOJJIEKTUBHOE 00CYKIEHHE KaKOTr0-IM00 CIIOPHOTO BOMpPOCa,
poOJIeMBbl, BHISIBIIEHHE MHEHUH B rpymiie (MEeXIpyHIoBOi quanor, TUCKyccust Kak Crop-
JTAaJsIor).

4. ®opMbl yUeOHBIX 3aHATUH ¢ UCTIOIb30BaHUEM HH(POPMAIIMOHHO-
KOMMYHHUKAIIHOHHBIX TEXHOJOTHI:

Jlexuusi-BU3yau3aus — U3JI0KEHUE COJIepKaHMsI COPOBOXKIAETCS TPEe3eHTaIen
(emMoHcTpanuei yueOHbIX MaTepHasIoB, MPEACTABICHHBIX B Pa3IMYHBIX 3HAKOBBIX
cucTeMax, B T.4. WIIIOCTPATUBHBIX, IpaUUecKux, ayJuo- U BUCOMATEPHAIIOB).

[TpakTryeckoe 3aHsATHE B POpPME MPE3CHTALIMU — MIPEJICTABICHHE PE3YyIbTATOB
MIPOEKTHOM MITM MCCIIEI0BATENILCKOM JIEITENFHOCTH € UCTIOJIb30BaHUEM
CMELUATU3UPOBAHHBIX POIPAMMHBIX CPE/I.

6 Y4eOHO-MeTOqMYECKOE 0OOecTIedeHHe CAMOCTOATEILHOM padoThl 00y4Yarommxcst

[IpencraBieHo B mpuiiokeHuu 1.

7 OueHOYHbIE CPEACTBA ISl POBEICHUS IIPOMEKYTOYHOM ATTeCTALUN
[IpencraBieHbl B IPUIOKEHUU 2.

8 YueOHO-MeTOAMYECKOE U MH(POPMAIIMOHHOE o0ecTieyeHne TUCIMITHHbI
a) OcHoBHas JUTEpaTypa:



1. CaBenbes, 1. B. Kypc ¢usuku : yuebHoe nocobue 1iis By30B : B 3 Tomax / 1. B.
CagenbeB. — 8-¢ m3., ctep. — Cankr-IletepOypr : Jlans, [6. T.]. — Tom 1 : Mexanuka.
Monexymsipras ¢usuka — 2021. — 356 ¢. — ISBN 978-5-8114-6796-9. — TexkcrT :
ANEeKTpOHHBIH // JIaHb : aekTpoHHO-OuOHoTeuHas cuctema. — URL:
https://reader.lanbook.com/book/152453 (nata oopamenwus: 11.04.2025). — Pexwum goctyna:
JUISL aBTOPHU3. TIOJIb30BATEIICH.

2. Casenbes, U. B. Kypc o6mieii pusuku : yaebHoe mocobue : B 3 Tomax / . B.
CagenbeB. — 15-¢ usn., crep. — Cankr-IlerepOypr : Jlans, [6. 1.]. — Tom 2 :
OnexTpuuecTBO U Maraetu3M. Bomnabl. Ontuka — 2019. — 500 ¢. — ISBN 978-5-8114-
3989-8. — Tekcr : anexTpoHHbIH // JIaHb : 371eKTpoHHO-0MbIHOoTeuHas cuctema. — URL:
https://reader.lanbook.com/book/113945 (nata oopamenwus: 11.04.2025). — Pexwum goctyna:
JUISl aBTOPHU3. TIOJIb30BATEIICH.

3. CaBennes, U. B. Kypc ¢usuku : yuebnoe nocodue : B 3 romax / U. B. CaBenbeB. —
7-e u3n., crep. — Cankr-IlerepOypr : Jlans, [6. r.]. — Towm 3 : KBanToBas onTtrka. AToMHas
¢uzuka. duznka TBepAoro Tena. PU3nuKa aTOMHOTO s/Ipa U 3JeMeHTapHbIx yactui — 2019.
— 308 c. — ISBN 978-5-8114-4254-6. — Tekcr : a51eKTpoHHBIH // JIaHb : 37IeKTpOHHO-
oubnuoreunas cucrema. — URL.: https://reader.lanbook.com/book/117716 (nata
obpamenust: 11.04.2025). — Pexum noctyna: i aBTOPHU3. TOJIB30BATEIICH.

0) lonoJiHUTeILHAS JIUTEpPaTypa:

1. Koukwun, 1O. I1. YueGusbie 3amaun no gusuke : yuedHoe nocodue / 0. I1. Koukun,
H. 1O. borauesa ; MI'TY. - Marautoropck, 2014. - 138 c. : ui., cxemsl, Tadm. - Teker :
HEMOCPEACTBEHHBIN.

2.®usuka : yueoHoe nocobue. Y. 1/ E. C. KopeiTHukosa, JI. A. Onep, JI. A.
Hukonoposa u np. ; MI'TVY. - Maruutoropck : MI'TY, 2016. - 1 snextpon. ont. auck (CD-
ROM). - 3arn. ¢ tutyin. akpana. - URL: https://magtu.informsystema.ru/uploader/fileUpload?
name=2560.pdf&show=dcatalogues/1/1130362/2560.pdf&view=true (nata obpareHus:
04.10.2019). - MakpooOBeKT. - TekcT : aneKkTpoHHbId. - CBeeHHs A0CTYyHbI Takke Ha CD-
ROM.

3. ®usuka : yuebnoe nocodue. Y. 2 / E. C. KopeitHukosa, JI. A. Oxep, JI. A.
Huxonoposa u ap. ; MI'TVY. - Marautoropck : MI'TVY, 2016. - 1 anekrpon. ont. auck (CD-
ROM). - 3arn. ¢ Turyn. akpana. - URL: https://magtu.informsystema.ru/uploader/fileUpload?
name=2557.pdf&show=dcatalogues/1/1130359/2557.pdf&view=true (nata obpareHus:
04.10.2019). - MakpooObeKT. - TekcT : aneKkTpoHHbIN. - CBeleHHs 0CTYMHBI Takke Ha CD-
ROM.

4. Kysuenos, C. U. CnpaBounuk no ¢usuke : yuebnoe nocodue / C. U. Ky3nenos, K.
. Porosun. — Tomck : TITY, 2014. — 220 ¢. — ISBN 978-5-4387-0443-0. — Texcr :
9IeKTPOHHBIN // JlaHb : anekTpoHHO-O0nbMMoTeunas cucrema. — URL:
https://e.lanbook.com/book/82867 (nata oopamenus: 11.04.2024). — Pexxum goctymna: st
aBTOPH3. IIOJI30BATEIIEH.

B) MeToanueckue yKazaHusi:

1. Mexanuka. MonekynspHast pusuka 1 TepMOAMHAMHUKa : 1abop. npaktukym / [E. H.
Acranos, 3. H. botuesa, JI. C. [lomxenkoBa u ap.] ; MH-T sHepreTuxu u apromMmatuku MI'TVY,
[kad. dusuku]. - Marauroropck, 2011. - 103 c. : un., rpad., cxemsl, Tabm. - TekcT :
HEIOCPEICTBEHHBIMN.

2. DnextpocraTuka. [locTosiHHBIN TOK. : TabopaTopHBIi pakTukym / [M. B.
Beuepkun, E. E. Enuceesa, C. I'. llleBuenko ; mox pea. M. B. Beuepkuna] ; MI'TY, [kad.
¢busuku]. - Marauroropck, 2011. - 60 c. : ui., Tabm. - TekcT : HeMOCPeACTBEHHBIM.

3. DnexTpomaraeTusm. ONTUKa : 1a0OpaTOPHBINA MPAKTUKYM 10 ¢usuke / [cocT. : U.
1O. borauesa, B. I'. boukapes, U. H. 'uauarymnun u np.] ; MI'TY, kad. pusuku. -



Maruuroropck, 2001. - 77 c. : mi. - TekcT : HENOCPEICTBEHHBIM.

4. ®uszuka aToma, TBEpAOro Tena, sapa : yuedHoe nocobue / B. K. benos, C. A.
Byrakos, 0. M. Jly6ocapckast u ap. ; MI'TVY. - Marautoropck : MI'TY, 2008. - 57 c. : ui.,
TabJ1. - TekcT : HemocpeICTBEeHHBIH.

5. borauera, 1. FO. Metoauka pemenus 3anad mo gpusuke. Mexanuka : yueOHoe
nocodue / . YO. Borauera, O. H. BocrpokuytoBa ; MI'TV. - [2-e u31., HOATOT. 1O TIeY. U3/I.
2017 r.]. - Marautoropck : MI'TVY, 2018. - 1 anekrpoHn. ont. auck (CD-ROM). - 3ari. ¢
TUTYIL 3kpana. - URL: https://magtu.informsystema.ru/uploader/fileUpload?
name=3567.pdf&show=dcatalogues/1/1515210/3567.pdf&view=true (nata obpareHus:
04.10.2019). - MakpooObeKT. - TekcT : aneKTpoHHbIN. - CBeleHus AoCcTynHbI Takke Ha CD-
ROM.

6. ®u3uKa : METOAUYECKOE TOCOOME ISl CAMOCTOSATEIbHON MTOATOTOBKH K
nabopaTopHbIM 3aHATUAM. Y. 2. DIEeKTpHUUECTBO U MarHeTusM, ontuka / I'. H. Acpuiryxuna,
C. M. Tl'onoBusnus, C. I'. Murpanosa, E. C. Cadonosa ; MI'TY. - Marautoropck : MI'TV,
2012. - 1 anextpon. onrt. guck (CD-ROM). - 3ara. ¢ Turyi. skpana. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?
name=2991.pdf&show=dcatalogues/1/1134925/2991.pdf&view=true (nata obparecHus:
04.10.2019). - MakpooOBeKT. - TekcT : aneKkTpoHHbIN. - CBeeHHs A0CTyHbI Takke Ha CD-
ROM.

r) [Iporpammuoe odecneuenue u UuTepHeT-pecypcebi:

IIporpammuoe obecnevyenue

Haumenosanue .
o Ne norosopa Cpoxk nelicTBUS TULIEH3UU
MS Office 2007
Professional Ne 135 o1 17.09.2007 6eccpouHo
7Zip cB00OTHO pacnipocTpansemoe [10 0eccpovHO

IIpodeccnonanbHbie 0a3bl JAHHBIX U HH(POPMALMOHHBIE CIIPABOYHbIC CHCTEMBI

HasBanue kypca Cchuika

DJekTpoHHas 0a3a mepruoIuUecKux u3nanuii East View
Information Services, OOO «1IBUC»

https://dlib.eastview.com/

9 MaTepuajibHO-TeXHHYeCKOe o0ecrneyeHue JUCHUIIMHBI (MO1yJIs1)

MaTepI/IaJ'[BHO-TCXHI/IqGCKOC obOecreyeHme JUCIHHUIIIIMHBI BKIIIOYACT:



JlexuvoHHas ayaAUTOpUS BKIKOYACT:
MynbTUMEINIHBIE CPECTBA XPAaHEHHUS, TIepelaui | MPeICTaBICHUS UH()OPMAIIHH.

Jlaboparopus «MexaHUKU, MOJIEKYJIAPHONU (PU3MKU U TEPMOIUHAMUKNY BKITIOYAET:

1. bannuctuyeckue MassTHUKH.

2. Mastauk O6epoeka.

3. ®u3n4ecKuil MasiTHUK.

4. Tocka I'anpTOHA.

5. JlaGopaTopHasi yCTaHOBKA JJIsl UCCIIEIOBAHUS paclpeiesIeHUs] TEPMOAJIECKTPOHOB IO
MOJIYJIIO UX CKOPOCTH.

6. JlaGopaTopHasi ycTaHOBKa JJIsl ONIpeieNieHus TloKa3aTesiel aanadaThl Y METOIOM
Knemana u /lezopma.

7. JlaGopaTopHasi ycTaHOBKa JJIsl IPOBEPKU 3aKOHA BO3PACTAHUS SHTPOIHH B
npouecce nud@y3un razoB Ha MO MepEMEIIUBAHUS LIAPOB.

8.JIaGopaTopHasi ycTaHOBKa JJIsl IPOBEPKU 3aKOHOB BO3PACTaHUs SHTPOIUU B
MpolLecce TerI000MeHa.

9.YcTanoBka nabopaTtopHast sl ©3y4eHHs 3aBUCUMOCTH CKOPOCTH 3BYKa OT
temneparypst "MP-C3-M"

10. YcranoBka 1abopaTopHasi AJis UCCIEOBaHMs TEIJIOEMKOCTH TBepaoro tena "Md
-TET-M".

11. YcranoBka tabopaTopHasi AJisl ONpeAesieHUs] YHUBEPCAIbHOM ra30Boit
noctostHHOM "M®-OI'TI-M".

12.Ctrena mnabopaTOpHBIN Ta30BbIC MPOIECCHI.

13. MeputenbHblii HHCTPYMEHT.

JlaGopatopus «DIeKTpUYECTBA U ONTUKI BKIIIOYAET:

1. JJaGoparopHasi ycTaHOBKa JUIsl HCCIIEAOBAHUS 3JEKTPOCTATHUECKOTO MOJIS ©
IIOMOLIBIO OJIMHAPHOIO 30HAA.

2. YcTraHoBKa JUIs IIYHTUPOBAHUS MUJUIMAMIIEPMETPA.

3. YcranoBka gabopaTopHas s ONpeieeHUsI HHAYKTUBHOCTH COJICHOUAA U
MarHUTHOM MPOHULIAEMOCTH.

4. YcraHoBKa 1abopaTopHast Ul U3y4eHHsI pe30HaHCa HaNPsHKEHUH U OnpeieIeHus
UHyKTUBHOCTHU

5. JJaboparopHast ycTaHOBKa JUIsl U3Y4€HUS JUTMHBI CBETOBOM BOJHBI M XapaKTEPUCTUK
TU(PPaKIUOHHON PELIETKH.

6. JJabopaTopHas ycTaHOBKa JUIsl ONpeieTIeHNs pauyca KpUBU3HBI JIMH3bI U JUTUHBI
CBETOBOM BOJIHBI C TIOMOLIBIO Kouel HproToHa.

7. JJabopaTopHast ycTaHOBKa JUIsl OTIpE/IeIeHNs] KOHLIEHTPAIlMK PacTBOPOB caxapa U
IIOCTOSIHHOM BPAILEHUS.

8. MepuTenbHbII HHCTPYMEHT.

JlaGopaTtopust «AToma, TBEPIOTO TeNa, SIPay» BKIIOUYALT:

1. JIabopaTopHasi ycTaHOBKa JJI M3Y4YE€HUs BHEIITHETO poTod(deKTa.

2. YcTaHOBKa /711 U3y4EHUs CIIEKTpa aToMa BOAOPO/Ia U ONPEIeIeHUs TOCTOSIHHOM
PunGepra.

3. YcranoBka nabopaTtopHas JUisl OpeeieHHs MOTeHIInaaa Bo30yK1eHUs rasa.

4. YcraHOoBKa /J1s OTIpeieNICHUs JJTUHBI TPoOera 4acTull B BO3IYyXeE.

5. MepuTenbHblii HHCTPYMEHT.

Aynuropuu Ui IpyNIoBbIX U HHAUBUAYAJIBHBIX KOHCYJIbTALNM, TEKYIETO KOHTPOJISA
U IIPOMEKYTOUHOM aTTECTAL[UU BKIIIOYAIOT: MHTEPAKTUBHAS IOCKA, IIPOEKTOP;
MynbTUMEAUIHBINA IIPOEKTOP,dKPAH.



AyAUTOpUH AJISI CAMOCTOSITEILHON PabOThI C BBIXOAOM B IHTEPHET ¥ C JOCTYIIOM B
ANEKTPOHHYIO HH(OPMAIIMOHHO-00pa30BaTEIbHYIO CPEy YHUBEPCUTETA.

KOMIIBIOTEPHBIC KIIACCHI; YUTAIBHBIC 3aibl OnbInoTeKkn [lepcoHanbHbIe
kommbroTepsl ¢ maketom MS Office, ¢ Beixogom B IHTEpHET ¥ € JOCTYIIOM B BJICKTPOHHYIO
MH(OPMALIOHHO-00pa30BaTEIbHYIO CPely YHUBEPCUTETA BKIIOYAIOT: TIEPCOHAIIBHBIC
komribtoTepsl ¢ makerom MS Office.

[Tomemenue 115 XpaHeHUsI U TPOYUITAKTUIECKOTO 00CTYKUBAHUS y4EOHOTO
000pynOBaHUs BKIIIOYAIOT: CTEIIaKU, CEH(BI U1 XpaHeHus: yueOHOro o0opy10BaHusl.
WNHcTpyMeHTHI 111 peMOHTa 000py10BaHUS.



IIpnioxenne 1. YueOHo-MeToqMYecKOe 00ecnedeHHEe CAMOCTOSATEIbHON PadoThI
00y4arouuxcs

[To gucnuruinHe  «®u3Mka» OPEeIyCMOTpPEHA  ayJuTOpHas M BHeEayAUTOpPHas
caMOCTOsTeNIbHas paboTa 00y4JaroIMXCs.

AyIuTOpHAas caMOCTOATENNbHAs padoTa CTYJACHTOB MPEAINOJIAraeT peluieHne KOHTPOIbHBIX
3a[a4 Ha IPAKTUYECKUX 3aHATUSAX.

1 cemectp

KonTpoabnas padora Ne 1 «®@u3nveckue 0CHOBbI MEXaHUKI»
3amanue 1. Panmyc-BeKTOp YacTUIBI ONPEAETSIETCS BBIPAKCHHEM f =3t% +4t2j +7k , TOe

I, ],k - equauunbie BekTopa oceit X, Y, Z. Beruucnute: 1) myTs S, npoiiieHHbII yacTHIlel 3a

nepBeie 10c, 2) mMomynb mepemenieHus Ar 3a Toke BpeMs, 3) yckopeHue dactuibl. OTBeET:
S=500m, Ar=500m, a=10 m/c’.

3aganue 2. Koneco Bpalaercs BOKPYT HEMOABHKHOM OCH Tak, 4TO YroJl TOBOPOTA 3aBUCUT
OT BPEMCHH T10 3aKOHY ¢=10+20-t—2-t*. HaiiTu: 1) cpepree 3HaucHUE yIIIOBOH CKOPOCTH (o) 32

MIPOMEKYTOK BpeMeHH OT t=(0 10 OCTaHOBKH; 2) yIII0BOE YCKOPEHHE B MOMEHT OCTAaHOBKH KOJIECa;
3) monHOE yCKOpeHUe TOUYKH, Haxoasmeics Ha paccTosHuu 0,1M oT ocu BparieHus i1 MOMEHTa
Bpemenn t=4 c¢. Oter: 10 pan/c; -4 pan/cz; 1,65 m/c?.

3ananue 3. [lo TOpU3OHTAIBHON MOBEPXHOCTH JBHXKETCSA TEIO MAacCOd M=2 KI Ioj
neiictBuem cuibl F=8 H, mampaBneHHOI mon yriiom 0=60° k ropusoHty. Haiitu paccrosinue,
KOTOPOE TMPOIIUIO TEJIO, €CIIA €r0 CKOPOCTh YBEIIMYWIACH C 3 10 5 M/C, a KO3 (OUIIUEHT TPEHUS
MEXy TE€JIOM U oBepXHOCThIO paBeH pu=0,1.01Bet: 5,9 m.

3aganue 4. [lap mMaccoil m;=5 KT ABMXKETCS CO CKOPOCThIO V1= 1 M/C W CTamKuBaeTcs ¢
MOKOSIIIIMMCS IIapoM Maccoi my=2 Kr. OnpeneanTe CKOPOCTH IIApOB MOcIIe yaapa. Y 1ap CUuTaTh
YIPYTUM, IPSIMBIM U IIeHTpaibHbIM. OTBeT: 0,43 M/c, 1,43 m/c.

3ananme 5. YpapHeHue KoJIeOaHUM TOUKH UMEET BUJ: x=A-cosaft+7) ,TAe A=0,02 M, 0=T7

¢t t=02c. OrnpenenuTsb MepuoI, HadaIbHYI0 a3y KoeOaHu TOYKU U €€ YCKOPEHUE B MOMEHT
BpeMmenu 1 c. Oteer: T=2 c; ¢o=0,27 pax; a =0,16 M/c?.

KonTpoubnas padora Ne 2 «Crarucrnyeckasi pu3nka 1 TepMOIMHAMHKA)

3aganue 1. Haiinure nns razooOpa3HOro asora Temreparypy, Ipu KOTOPOM CKOPOCTAM
monekyn vi = 300 mM/c u vz = 600 M/c COOTBETCTBYIOT OJMHAKOBBIE 3HAUYEHUS (YHKIMU
pacnipenenenus Makcgemna f(V). OtBet: 1 m(v, —Vi’) _ 330K.

4k In(v, /V,)

3ananue 2. MneanbHBI ABYXaTOMHBIM Ta3 o00BEMOM 5 J1 W JIaBJICHUEM 10° Ia
M30XOPUYECKH HAarpesid, B PE3yJbTaTe YEro CPEeAHssl KMHETUYECKash SHEPIus €ro MOJIEKYJ
yBenuumiack ot 0,0796 3B g0 0,0923 »B. Ha ckonbko mpu 3TOM U3MEHHUTHCS JaBieHue raza? B
JabHEeHIIeM ra3 H30TepMUUYECKH PACHIMPHIIN J10 HayaJIbHOTO AaBieHus. Onpenenute 00beM raza
B KoHIIe nporiecca. OtBeT: yBenmuuutes Ha 0,16 Mlla; 5,8 .

3ananme 3. Onpenenute K03((GUIMEHT TEIIONPOBOJAHOCTU A a30Ta, €clu K03 uimeHT
JTUHAMHYECKON BSI3KOCTH 1) UL HEero mpu Tex ke ycioBusix paBeH 10 mklla-c. OtBer: A=7,42
MBt/M-K.

3ananmue 4. 12 r a30Ta HAXOAATCS B 3aKPHITOM cocyze o0bemoM 2 11 ipu Temneparype 10°C.
ITocite HarpeBaHus JaBICHHE B cocyse cTano paao 10*Mm.pr.ct. Kakoe kommuecTBo Tera 6biio
coo0rieHo razy npu HarpeBanun? OTBeT: 4,1- 10% Jix.

3aganue 5. Cmemanu Boay Maccoil mi=5kr npu temnepatype T1=280 K ¢ Bonoit maccoit
my=8kr npu Temmeparype Tz =350 K. Haiitu: 1) temnepatypy 0 cmecu; 2) msmeHernne AS
SHTPOIUH, Ipoucxosiiee npu cmenmbanuu. Oteet: 323 K; 0,3 x/x/K.

KourposbHas padora Ne 3 «D1eKTprH4ecTBO U MarHeTU3M»
3ananme 1. DaexTpuueckoe mosie co3gaHo AByMs 3apsaamu q1=10 vKa u  q=-20 uKu,



HaxoasmmMucs Ha pacctosauud d=20 cMm apyr ot apyra. Onpenenuth HanpsKEHHOCTh TOJIS B
TOYKE A, yJIaJ€HHOW OT MEpBOro 3apsaa Ha paccrosHue r1=30 cM u OT BTOpOro Ha r,=50 cm.
Paccunrare paboTy, KOTOpPYO HEOOXOIMMO COBEPIIUTH, YTOOBI MEPEHECTH TOUYCUYHBIA 3apsi
qg=5~10'4 Kt 13 Toukn HaxonAmuncs mocepeuue Mexay 3apsaamMu B Touky A.  Otset: 280B/Mm,
0,42 JTx.

3ananme 2. MiMeercs npenHa3HaYeHHBIN 1J11 U3MEPEHUs pa3HOCTH noTeHuuaios 10 30 B
BOJILTMETp comportuBieHueM 2 kKOwm, xkotoporo pasgeneHa Ha 150 nenenuit. Kakoe
COMPOTUBIIEHUE HAJO0 B3STh U KaK €ro BKJIIOYHUTh, YTOOBI 3TUM BOJHTMETPOM MOKHO OBLIO
M3MEPUTh Pa3HOCTb NOTEeHIMANIOB 110 75 B? Kak n3mMeHurcs npu 3Tom 1ieHa JesieHus BOJIbTMeTpa?
Ortsert: 3 kOM, 0,5 B/nexn.

3aganue 3. Ilo npoBosIOYHON pamke uUMerolIe (GopMy MPaBUILHOTO MIECTHYTOJbHUKA,
unet Tok cwion [=2 A. Ilpu 3TOM B I1IEeHTpe pamMKu oOpa3yeTcs MarHMuTHOE TIoJie C
HaInpsbKeHHOCTHIO 33 A/M. HaiiTu [uinHy poBoJI0KH, U3 KOTOpOii caenana pamka. Oteer: 1=0,2 M.

3ananue 4. [IpoBojsias paMmka noMmelieHa B OJJHOPOJHOE MArHUTHOE TOJI€ C MHAYKIEH B
= 0,1 Tn. IImOCKOCTh paMKH COCTaBISIET C HANpaBJIEHUEM MArHUTHOTO MOJS yroil ¢ = 30°,
[Inomane pamxu S = 20 oM, conpotuienne R = 0,1 Om. MaruutHoe noje paBHOMEPHO
yMeHbIaeTcst 10 Hyis 3a BpeMsa At=0,1 c. Onpegenure: a) cpeaHee 3Ha4YeHUE 3.71.C. UHIYKIIHH,
BO3HUKAIOIIEH B paMKe; 0) Crily HHAYKIMOHHOTO TOKA; B) 3apsij, KOTOPBIM MPOTEYET MO paMKe 3a
BpeMsi ymeHbleHud noist. Oteet: 1 MB; 10 MA; 102 Ko

3aganue 5. ConeHousi ¢ MHAYKTUBHOCTHIO L=7 MI'H 1 akTUBHBIM conpoTuBieHrueM R=44
OM mnoAKIIOUMIN K HUCTOYHHKY HOCTOsSHHOro HampsbkeHuss Up, a 3aTeM K TeHepaTtopy
CHUHYCOMIAJIbHOTO HaIpspKeHUs ¢ aeiictByromuM 3HaueHueM HanpsbkeHust U,=Uo. Ilpu xaxoit
YacTOTe TeHepaTopa MOIIHOCTh, MOTpedisieMasi COleHOHI0M, OyleT B 5 pa3 MEHbIIE, YeM B
nepBoM cityqae? Oteer: v=2 kl'11.

2 cemecTp

Koutpoabsnas padora Ne 4 «Onruka

3aganue 1. B onbite FOHra Ha mytu ogHOro U3 MHTEPHEPUPYIOMIMX JTydei momeraiach
TOHKasl CTEKJISTHHASI TUTACTMHKA, BCJIEICTBHE YEro IEHTpalbHas CBETJIas Mojioca CMellaiach B
MOJIO’KEHHE TIEPBOHAYAIIBHO 3aHATOE IMATON CBETJION MOJOCOi(HE cuuTasi HmeHTpanbHON). Jlyu
MaJlaeT Ha IJIACTUHKY MepneHAuKyIsspHo. [loka3arenp npenomiieHus mwiacTuHka n=1,5. /[nuHa
BONHBI cBeta A=6-10" M. KakoBa TonmuHa rnacTHHKn? OTBET: 6 MKM.

3ananme 2. benblii cBeT majaeT HOPMAJIbHO HA TOBEPXHOCTh CTEKJISIHHOW TIJIACTHHKHU
tonumHon d=0,4 MKM, Haxopsmieics B Bo3ayxe. [lokazaTenb mpenmomiieHHs cTekia ne=1,5.
Onpenenure: a) TEOMETPUUECKYIO M ONTHYECKYIO PA3HOCTh XOJa MHTEPHEPUPYIOIINX JTyuyeh B
MPOXOJISIIEM CBETE, 0) TMHBI BOJH, UHTEHCUBHOCTh KOTOPBIX OCIA0ISIETCS MOCIIE MPOX0KICHUS
rmacTUHKU. CYUTaTh, YTO BUAMMAS YACTh CIIEKTpPA JISKUT B MHTEpBaJie IIuH BoiH oT 0,4 1o 0,7
MkM. OtBeT: 0,8 MxM; 1,2 MkM; 0,48 MKM.

3ananme 3. Ha nudpakimoHHyro pemieTky HOpMalibHO MajgaeT My4dok cBera. KpacHas
JMHUSA € ATUHON BOJIHBI A=630 HM BHJIHA B CIIEKTPE TPETHETO MOPsAKA MO YIIOM (p=710. Kakas
CIIeKTpajbHasl JTUHUS BHUJHA TOJ 3TUM K€ YIJIOM B CHEKTpe 4eTBepToro mnopsaka? Yemy paBHa
nocTtostHHas pemeTku? CKOJIBKO BCEro KpaCHbIX MaKCHUMYMOB JaeT 3Ta pemerka? Oteet: 473 HM;
2 MKM, 7.

3ananme 4. JIBa mojspu3aropa pacroyiOXKEHbl TaK, YTO Yo MEXIY UX IUIOCKOCTSAMHU
MPOITYCKaHUS pPaBEH 25°. Ompenenutb, BO CKOJBKO pa3 YMEHBIIUTCS HWHTCHCHUBHOCTH
€CTECTBEHHOT'O CBeTa MpU MPOXOXKJeHHUH: 1) uepe3 oauH (MEpBBIN) moispusarop, 2) uepe3 oda
nossipu3atopa. KoadduuuenTt nornomenus csera B noispusarope paseH 0,08. Otset: 2,17;
2,88.

3aganue 5. Kakas nons snepruu poToHa U3pacxoioBaHa Ha pabOTy BBIPBIBAHUSI JIEKTPOHA,
ecnu kpacHas rpaHuna (oroddpdexra 307 HM M MaKCUMallbHas KUHETHUYECKas DSHEPrus
¢doroanekrponos 1 3B? Otser: 0,8.



KonTpoubsHnas padora Ne 5 «KBantoBasi puzuka»

3ananme 1. Yepnoe teno umeer temneparypy 3 kK. [Ipu oxnaxaeHuu Tena IjMHa BOJHBI,
IPUXOAIIASACS HA MAKCUMYyM M3J1y4aTelIbHOM CIIOCOOHOCTH, M3MEHMIach Ha 8 MKM. [lo xakoit
TeMnepaTypbl oxyiaauioch teno? Oreer: 323K.

3aganue 2. OuekTpoH oOsagaer kuHeTnueckoil sHepruei 30 »B. Omnpenenuts
NeOpOIIIEBCKYIO UTMHY BOJHBI 3JIEKTpOHA. BO CKOJIBKO pa3 U3MEHHUTCA 3Ta JJIMHA BOJIHBI, €CIIU
KHUHETH4YecKasi 3Heprus ymeHbiutces Ha 20%? OTBerT: 2,2-10'10 Mm; 1,12.

3aganue 3. [Ipu ABM>KEHUHU YaCTULIBI BJOJIb OCH X CKOPOCTh €€ MOKET ObITh ONpeziesieHa ¢
TOYHOCTBIO (ommOKoii) 1o 1 cm/c. HallTu HeompeaeneHHOCTh KOOPAMHATHI, €CIM YacTUIEH
sBisieTcsi: 1) anekTpoH, 2) npodunka maccoit 0,1r. Otser: 0,01m; 10%m.

3aganue 4. Yactuma HaxoauTcs B OECKOHEYHO TITyOOKOW OJHOMEPHOH MOTEHITMATBLHOM
uMesi MUHUMaJIbHYI0 Hepruto. KakoBa BeposTHOCTH OOHApYKEHHsI YaCTHUIIBI B CPEAHEH TpeTu
saMbeI? OtBeT: 0,609.

3apanue 5. OnpenenuTh JIMHY BOJIHBI, COOTBETCTBYIOIIYIO TPEThEH JIMHUU CEPUU
banbmepa: 1) B cniektpe uznyuenuu Bojopoza, 2) B crnekrpe uznyudenus voHa renusi. OTBeT:
434aMm, 109aM.

KonTposbHnas padora Ne 6 «Pusuka gApa U 3JieMeHTAPHbBIX YaCTHID»
3ananme 1. IlepBoHayanbHas Macca M30TONAa WUpUaus oI paBHa M = 5 r, mepuon

noaypacnazaa 75 cyrok. Onpezaenure, CKOJIbKO AJep pacnajgercs 3a 1 cekyHly B 3TOM Ipenapare.
CKOJIbKO aTOMOB 3TOro mpernaparta octaHeTcss yepe3 30 CyTOK W BO CKOJBKO pa3 M3MEHUTCA
aKTHBHOCTH TIperapara 3a 5to Bpems? Otser: 1,67-10%%; 1,2 10%% 1,32.

3aganue 2. SAnpo Gepwumus-7 [f-paanoakTuBHO 1Mo cxeme K-3axBara. 3amucarh peakiuio.
Kakue yacTuibl npu 3ToM 00pazoBajInuch?

3ananue 3. HeliTpuHHOE N3ITydeHNE 3BE3/16 MOXKET BOSHUKHYTh 32 CYET OO BEIMHEHHS IBYX
IPOTOHOB ¢ oOpa3oBaHueM JieiiToHa. 3anummre peakuuoo. Kakue yactunpl eme o0pa3yroTcs B
9TOU peakiuu?

3ananme 4. Haiftu sHepruto cBsizu spa, KOTOpOE UMEET OJAMHAKOBOE YHCIIO MPOTOHOB U
HEHUTPOHOB U Paanyc, B OJTOPA pa3a MEHbIINHN paauyca sapa *'Al. OTeet: °Be, 56, 5 MaB.

3apnanue 5. V3 mepBoHayasibHO CBOOOJHBIX MPOTOHOB M HEUTPOHOB 00pa3yeTcs sIPO
yriepoja-12. Kakas sHeprus npu 3ToM BblAEIAETCA, Kak OHa Ha3biBaeTcst? Ecnu cunTesupoBarthb
TakuM oOpazoM 1 r yriepoja, TO CKOJIBKO BCEro BbIAETUTCS Npu 3ToM 3Hepruu? Kakomy
KOJINYeCTBY He(TH 3Ta sHeprust skBuBajgeHTHa? Oteet: 92,4 M»aB; 740 I'JIx; 16 T.

BHeaynutopHas camocTosiTeNbHAs paboTa o0y4yaromMXcsl BKIOYaeT B ceds: nmpopaboTKy
JEKIMOHHOIO MaTepuana, U3y4eHUe JIUTepaTyphl 10 COOTBETCTBYIOLIEMY pa3jelly; pelIeHHE
UH/MBUYAJIbHBIX JOMAIlHUX 3a/a4, IOATOTOBKY K BBIMOJIHEHHIO  Ja0OpaTOpHBIX padoT,
MOJFOTOBKY K OTYETY IO Ja00paTOpHbIM paboTaM, MOATOTOBKY K CEMUHApaM.



Huouesuoyanvuvie oomauwinue 3adanun (M/13)
1 cemecTp

33[[3‘13 Ne 1 «kKunematuka MOCTYNmaTeJIbHOIr0 1 BPpAallaTCJIbHOI'0O ABHKCHUS)

Touka JBHKETCS IO OKPY/KHOCTH pamuycoM 4 M mo 3akomy S=A+Bt e S —
NpoNJeHHbIH TyTh, A=8 M, B=2 M/c?, t- Bpems. OnpenenuTh, B KaKOl MOMEHT BPEMEHHU
HOPMAaJIbHOE YCKOPEHUE PaBHO 2 m/c?. Haiiti CKOPOCTb, TAHTCHIIMATIBLHOE U TMOJIHOE YCKOPEHUE
TOUYKH B 3TOT MOMEHT BpEMEHHU

3apaua Ne 2 «/[uHAMHMKA NOCTYNATEJILHOT0 ABHKEHU S

Ha 0601 maxoBuka auamerpom 60cM HaMOTaH IIHYP, K KOHIY KOTOPOTO MPUBSI3aH IPY3 C
Maccoit 2 kr. OnpenenuTs MOMEHT HHEPLIMM MaXOBUKa, €CJIM OH Bpallasich paBHOYCKOPEHHO T0/1
NeiCTBUEM Ipy3a, 3a BpeMs t=3c¢ nmpruoOpen yriioByro CKOpoCTh 9 paj/c.

3apaua Ne 3 «/[uHaMHKa BpamiaTeJbLHOT0 ABUKEHH

Ha Baun B Buje nunuHApa ¢ ropu30HTAIBHOM OCBIO BpallleHUsl HAMOTaHA HEBecOMasi HUTh, K
KOHILY €€ IpUKpeIUieH rpy3. Kakyro yrioByro ckopocTh OyIeT UMETh BaJjl CITyCTs 2¢ TIOCJie Havasia
JBUKEHUS Tpy3a, €clid Macca Bana 4 kr, ero paauyc 20 cm, Macca rpysa 0,2 Kr, 1eliCTBUEM CHII
TPEHHMSI Ha JBMKYIIHECS Tela MOKHO TIPeHeOpeyh

3amaya Ne 4 «3aKoHBI COXpaHEHUSI B MEXAHUKE»

JBa manbix mo pasmepy rpy3a maccamu mi=10 xr m mp=15 Kr moaBemieHbl Ha HUTAX
OJIMHAKOBOM NuHBI L=2 M B OZHON TOUYKE U CONMPHUKACAIOTCA MEXAY co00i. MeHbIIHii rpy3 ObLI
OTKJIOHEH Ha yToJ 0=60° 1 ormynieH. OnpeaenuTe BHICOTY, Ha KOTOPYIO TOJAHUMYTCS 00a rpysa
nocie abCoNIIOTHO HEYIPYToro yaapa

3apaua Ne 5 «Mexanuveckue KojJedaHusD)

[Tepuon 3aTyxatomux konebanuii paseH T = 4c¢, norapupMudeckuil JeKPEeMEHT 3aTyXaHUs
1,6; mavanpHas ¢asza paBHa 0. Cmemenue Touku B MoMeHT T1/4 paBHo 4,5 cM. Hamucartb
ypaBHEHHUE KOeOaHUM U MOCTPOUTH rpaduK B Ipeenax TpEX MeproI0B

3apaua Ne 6 «PeJITUBHCTCKASI MEXaHUKA)

B naGoparopHoii cucteme oTcueTa OJHAa W3 JBYX OJMHAKOBBIX YaCTHI[ C MAaccol my
MOKOUTCS, JIpyrasi ABMXKETCSI CO CKOpPOCThI0 v=0,8¢ MO HANpaBJICHHUIO K MOKOAIIEHCS YaCTHUIIE.
Onpenenure peasITUBUCTCKYIO MAacCy JBKYIIEHCS YaCTHIIBI B TAOOPATOPHON CHCTEME OTCUYETa U
€€ KMHETHYECKYIO YPHEPT U0

3agaua Ne 7 «MKT. Cratucruueckasi puznka»

B cocyne o6bemoM 20 71 HaXOUTCsI CMECh BOJIOPO/Ia U Teus Mo AaBieHueM 2 at™. O0ras
Macca cMmecu 5 1. MI3BeCTHO, YTO CpefHsiss KUHETHYECKask SHEPTHs TOCTYIATEIbHOTO JIBUKEHUS
MoJieKkyJ1 cMecH ra3oB paBHa 0,038 3B. Bo ckonbko pa3 OTIM4ar0TCss Macchl BOJOPOA U TeNus B
cmecu?

3amaua Ne 8 «MaeaJdbHBIH ra3»

3 MO a30Ta IUIOTHOCTBIO p=1,25Kr/M° M30XOPHO HArpeld TaK, YTO €ro JABICHHE
mmenumace ¢ 1,1:10° Tla go 1,6:10°TIa, a 3atem n300apHO CXKalKM [0 MEepBOHAYAIBHON
TeMriepaTypbl. OnpenenuTe TeMIepaTypbl B KaKIOM U3 TPEX OMMCAHHBIX COCTOSHUM U KOHESYHBIN
0o0weM raza. M3obpasure rpaduku 3TUX MpoieccoB B koopauHarax P-T

3apauya Ne 9 «IlepBoe Ha4YaJI0 TEPMOAMHAMUKH»

B pesynbpTaTe M30TEpMUYECKOTO pacIIupeHus a3zora maccoi M=0.2krmpu Temmeparype
T=280 K o6weMm ero yBenuuuaercs B 2 pa3za. Onpenenuts: 1) paboTy A, COBEpIIEHHYIO ra30oM
npu pacumpeHuu; 2) usmeHenne AU BHyTpeHHel »Hepruu; 3) KOJMYECTBO TemIoThl Q,
MOJTYYeHHOE Ta30M

3agaya Ne 10 «Bropoe Ha4a/10 TepMOAMHAMUKI»

Kycok mpaa maccoit m =200r, B3areiii npu temmeparype t; = -10C°, ObI1 Harper a0
temneparypbl t, =0C° u pacruaBneH, mocie 4yero oOpa3oBaBiasicsi BojJa Obla Harpera o
temmeparypsl t3 = 10C°. Onpenenuts u3MeHeHne AS SHTPOIUH B X0JI€ YKa3aHHBIX ITPOIECCOB.

3agaua Ne 11 «DuekTpocTaTuKa)
Onekrpuueckoe nose co3gano AByms 3apsaamu q1=10 vKn u q2=-20 uKn, Haxoasimummucs



Ha pacctosiHum d=20 cM pyr oT Apyra. OnpenenuTs HanpsHKEHHOCTD MO B TOUKE A, yIaneHHON
OT TEepBOTO 3apsAna Ha paccrosHue r1=30 cM u OT BTOporo Ha r,=50 cm. Paccuurtare paboty,
KOTOPYIO HEOOXOJMMO COBEPIIMTH, YTOOBI MIEPEHECTH TOUCUHBIN 3aps qo=5-10'4 Kut u3 touku
HaXOJAIIANCA TOCEPEANHE MEXKY 3apsilaMU B TOUKY A.

3agaua Ne 12 «IloCcTOAHHBIH 3JIEKTPHYECKHI TOK»

Ha puc. 3.1. &1=1,0 B, &=2,0 B, £=3,0 B, r1=1,0 Om, 1,=0,5 Owm, r3=1/3 Om, R3=1,0 Om,
Rs=1/3 Om. Omnpenenure: 1) cuibl TOKa BO BCEX ydYacTKax ILEMHU; 2) TEIJIOBYID MOIIHOCTb,
KOTOpasi BBLIEISIETCA Ha CONPOTHUBIIEHUH R3.

3,73
Ry £2, 12

G

nur 57

3amaua Ne 13 «iiekTpoMarueTu3m»

[To nBymM OeCKOHEUYHO JUIMHHBIM TPSMBIM TMapaJUIeIbHBIM MPOBOJAM, HAXOISIIUMCS Ha
pacctostnuu R=10,0 cm apyr ot apyra B Bakyyme, TekyT TokH [1=20,0 A u [,=30,0 A onuHakoBoro
HarpaBieHus. OnpeaenuTe MarHUTHYIO MHAYKIUIO 1Mojs B, co3maBaeMoro Tokamu B TOYKaXx,
JeKalMX Ha MPAMOM, COeNUHAIOMUX 00a mpoBofa, ecnu: 1) Touka C JIEXKUT HA PACCTOSHUU
r=2,0 cM eBee JIeBOro npoBoja; 2) Touka Jl JexuT Ha paccTossHUM 12=3,0 cM mpaBee paBoro
npoBoAa; 3) Touka G JIeXUT Ha paccTosHuU 13=4,0 cM IpaBee JIeBOTo MPoBO/Ia.

3agaua Ne 14 «QiieKTpoMarHeTu3m»

DINEeKTpOH, yckopeHHbI HanpsbkeHueM U=200 B, BiieTaeT B 0AHOPOIHOE MarHUTHOE TOJIE C
uHaykuuen B=0,7- 10 Tn NEePNEHAUKYJISIPHO CUIIOBBIM JUHUAM. Haltn paguyc oKpyKHOCTH,
M0 KOTOPOM JBUKETCA JEKTPOH B MAarHUTHOM ToJie U nnepuoy ero BpamieHus. Otet: R=0,68 wm;
T=5,1-10" c.

3apaua Ne 15 «D1eKTpOMarHuTHasi MHAYKIUSD)

[TpoBoasiiui MIOCKUI KOHTYp, MMEOIIUNA (QopMy OKpyKkHOCTH pamuyca r = 0,05 m
MOMEIIEH B OJAHOPOJAHOE MAarHUTHOE IM0JI€ TaK, YTO JIMHUM MarHUTHOW WHAYKIUU TOJs
HalpaBJieHbl MEPHNEHAMKYISIPHO IJIOCKOCTH KOHTypa. CompoTuBineHue koHtypa R = 5 Owm.
MarnuTtHas WHAYKIUs MeHserca mo 3akoHy B = kt, rne k = 0,2 Tn/c. Onpenenute: a) 3.1.C.
WHAYKIIMH, BO3HUKAIOINIYIO B 3TOM KOHTYype; 0) CHITy MHAYKIIMOHHOTO TOKA; B) 3aps, KOTOPHIH
MPOTEUET MO0 KOHTYPY 3a MEPBbIC 5 CEKYH/ U3MEHEHUS TOJI.

2 cemecTp

3agaya Ne 16 «MHTepdepeHuns cBeTa 0T TOYEYHBIX HCTOYHHKOB)

B onbire HOHra nHa mytu oaHoro w3 MHTEpGEpUPYIOMIMX JIyded MoMerianach TOHKast
CTEKJISTHHAS IJIACTUHKA, BCJIEJCTBUE YETO LIEHTPAJIbHAs CBETIasl [10JI0Ca CMEIAJIACh B TIOJIOKEHUE
MEePBOHAYAJILHO 3aHATOE TISTOW CBETJION MoJocoW(HE cuMTasl HeHTpaiabHOW). JIlyd mamaer Ha
IUIACTUHKY MNepneHauKyispHo. Ilokazarens mpenomieHus ninacTMHKUA n=1,5. JliiMHa BOJHBI
A=6-10" m. KakoBa TOJIIIAHA IJIACTHHKA?

3agaua Ne 17 «MHTepdepeHnns cBeTa B TOHKUX IJICHKAX»

[TnockomapannenbHas CTEKJIsIHHAs TUTACTMHKA TOJMMHOW d=1,2 MKM M C mokKa3areiem
IIPEIOMIIEHUS N;=1,5 MOMeEIIeHa MeX 1y AByMsI CpejaMH C TIOKa3aTeNIIMU MIPEJIOMIIEHHS Ny U Ny.
Cser ¢ qymHOM BOiHBI A=0,6 MKM MajjaeT HOpMaJIbHO Ha IUIACTUHKY. OnpenenuTe OonTUYECKYIO
pa3HOCTb XOJa BOJH, OTPaKEHHBIX OT BEPXHEH M HW)KHEW IOBEPXHOCTEH IJACTHMHKU U
OTpeieNIuTe, YCHWICHWE WIM OclladlieHne MHTEHCUBHOCTH MPOMCXOAUT NpPU HMHTEp(epeHIun B
CIEIYIOIINX CIIydasx: a) n3<n<ny; 6) ny<n>n;



3agaua Ne 18 «/luppaxuus @penens»

Haiinure paanycel nepBbix Tpex 30H DpeHens g MmIOCKOM BOJIHBI, €CJIM PACCTOSIHUE OT
BOJIHOBO IMMOBEPXHOCTH 710 TOUKH HaOmoaeHus 1 M. J{nmuHa BomHbl A=500 HM.

3amaua Ne 19 «/Indppakuus @paynropepa»

HaiitTn HanbGonpmmii mopsA0K CHEKTpa AJIs JKEITOM JIMHIK HATPUsl C AJTMHON BOJIHBI A=589
HM, €CJIHM MTOCTOsIHHAsA AudpakunoHHon pemieTku d=2 MkM. CKOJIBKO BCETr0 MaKCUMYMOB JIa€T 9Ta
pemerka? [log kakum yriioM ¢ HaOIIOAETCS MOCIETHUM MAKCUMYM?

3amaua Ne 20 «Ilossipu3anus cBeTa)

Yrois Mexay IUNIOCKOCTAMM IPOIIyCKaHUs ABYX IOJIIPU3ATOPOB PAaBEH 50°. EcrecTBeHHEI
CBET, MIPOXO/I Yepe3 TaKylo cuctemy, ociabmusercs B 8 pas. [Ipenebperas notepsmu cBeTa mnpu
OTpayKEHHH, OTIPENIEIUTh KO (HUIIMEHT TOTJIONICHHS CBETa B MOJSPU3ATOPaX

3amaua Ne 21 «@oTo3ppexr»

OnpenenuTb HAUMEHBIINN 3aJIEPKUBAOLUI TOTEHIIM A, HEOOXOIUMBIN JUI IPEKPALCHUS
SMUCCHH C TOBEPXHOCTHU (HOTOKATOMAA, €CIM OH OCBEIIAETCS U3JIyueHUEM ¢ JUIMHON Bonubel 0,4
MKM, a KpacHas rpaHuLa A MaTepuaia karoga pasHa 0,67 MkM

3apaua Ne 22 «TensioBoe n3aydenune»

Uepnoe Teno Harpenu ot Temneparypsl 600K mo 2400K. Bo ckonbpko pa3 yBenuyuiach
oOmiasi TemsjoBas SHeprusi, u3iaydaemas TenoMmM? Ha CKOJIbKO HM3MEHWIACh [JIMHA BOJHBI,
COOTBETCTBYIOIIAsi MAKCUMYMY 3HEPTUU U3JIYyYCHHS U CHEKTPAIbHBIA COCTaB U3JIy4YECHHUS?

3agaua Ne 23 «Ipdext Komnronay»

®dotoH ¢ sHeprueit 1 MdB paccessics Ha ¢cBOOOAHOM MOKOMBIIEMCS 3JIeKTpoHe. HaiTtu
KAHETHYECKYIO DHEPTHUIO AJIEKTPOHA OT/IA4H, €CIIH B PE3yJbTaTe PACCEeSTHUS JITMHA BOJIHBI ()OTOHA
n3MeHunach Ha 25%

3apaua Ne 24 «J1eMeHTbI KBAHTOBOI MeXaHUKH)

[Tpu nBM>KEHUU YACTULIBI BAOJb OCH X CKOPOCTh €€ MOKET OBITh OIpPE/IEieHa C TOUHOCTHIO

(ommbOkoif) 1o 1 cm/c. HaiiTi HeompeneneHHOCTh KOOPAWHATHI, €CIIM YacTUlel siBisercs: 1)
3JIEKTPOH, 2) npobuHKa Maccoi 0,1

3agaua Ne 25 «YacTnna B NOTeHUUATbHON sIMe»

CoOctBeHHass (YHKIMS, OIUCHIBAIONIAS COCTOSIHHE MMKpPOUYACTHIBI B OECKOHEYHO

w.(x)=Csin ' x

rJyOOKOW MMOTEHUUAIBHONW siMe MMPUHON {, uMeeT BUI I . Ucmone3ys ycnoBus
HOPMHPOBKH, ONpeNeNuTh MocTossHHYI0 C.

3agaua Ne 26 «Atom no teopuu bopa»

BbruucnuTh paanychl epBbIX TpeX OpOUT IEKTPOHA B aTOME BOJIOPOJIa

3agaua Ne 27 «M3;1yyeHue aTromay

Haiitu HanOonplIyro 1 HaMMEHBIYIO JUIMHBI BOJIH cepuu [lameHa B criekTpe M3nydeHus
Bos1opoia. CpaBHUTH MOTyYSHHBIE 3HAYCHUS C JUTHHAMH BOJH BUIMMOTO H3ITyUSHHSI

3agaua Ne 28 «PaaH0aKTUBHOCTL)»
192

IlepBoHavanpHas Macca M30TONAa UpUAUsA '/ paBHA M = 5 1, mepuon nosypacnaga 75
cytok. Onpeznenute, CKOJIBKO s1iep pacnajaercs 3a 1 cekyHay B 3ToM npenapare. CKOJIbKO aTOMOB
3TOro Ipenapara octaercs yepe3 30 CyTOK U BO CKOJIBKO pa3 U3MEHUTCS aKTUBHOCTD IIpernapara
3a 3TO Bpems?

3agaya Ne 29 «3akoHbI COXpaHeHHS B SIACPHBIX PeaKIUSIX»

B neHTpe conHIa mpoTekaeT TepMOsIEpHas peaklMs CUHTe3a Trelus U3 BOAOPOAa, B
KOTOPOIi 3 YeThIpex MPOTOHOB obpasyercs sapo He' u Ba mosuTpona. 3amuimmre 9Ty peaximio.
Kaxkwue emnie yactuiibl o0pa3yroTcs B HEit?

3agaua Ne 30 «JHeprus B siIepHBIX PeAKIHAX»

Kakoe kommdectBo U”® «BBITOPAET» 34 TOJ B SJIEPHOM PEAKTOPE C DIEKTPUUECKOU
MomHocThio 1 I'Bt 1 k... 38%? Cumurate, 4To pacnaj saep ypaHa noJ JEHMCTBUEM TEIIOBBIX
HEUTPOHOB MPUBOJIUT K 0OPa30BAHUIO U30TOINOB KCEHOHA-141, cTpoHIMA-92 U TpeX BTOPUUHBIX
HEUTPOHOB.
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Ilepeuensv nadopamopnuix paoom

1 cemecTp

Ne 1 «[IpumeHeHme 3aKOHOB COXpaHEHHUs JIJIsl ONIPEICICHHUSI CKOPOCTH TIOJIETA YK

Ne 4 «MccnenoBanue BpaiaTeabHOro ABMKEHUS TBEPAOTO TENIA BOKPYT HEMTOABM>KHOM OCH»

Ne 5 «Omnpenenenue xapakTepUCTUK 3aTyXaloMUX KoJeOaHuii pU3n4ecKoro MasiTHUKa»

Ne 11 «M3yueHne cTaTUCTUUECKUX 3aKOHOMEPHOCTEN»

Neo 14 «Onpenenenue nmokaszarens aauadatel MeTo oM Kinemana u Jlezopmay

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

Ne 24 «Pacmmpenue npezena U3MepeHHs aMIiepMeTpa MOCTOSTHHOTO TOKa»

Ne 28 «OmnpeneneHve WHAYKTUBHOCTH KaTyIIKM M MAarHUTHOH IPOHUIAEMOCTH
(beppoMarHuTHOTO Tea»

2 cemecTp

Ne 32 «Omnpenenenue paguyca KpUBU3HBI JIMH3BI U TOJOCHI IPOMYCKaHUs CBETO(PHUIBTPA C
noMoupro kojeu Herotonay

Ne 34 «Ompenenenue ATUHBI CBETOBOM BOJHBI M XapaKTEPUCTUK AU(PpPaKIMOHHON
peteTK»

Neo 35 «Onpenenenue KOHLIEHTPALMK PACTBOPOB caxapa U MOCTOSTHHOM BpALLEHUS

Ne 36 «CHsTHEe BOJNBTAMIEPHBIX XapaKTEPUCTHK (OTOINIEMEHTAa U OINpEAENCHUE €ro
YyBCTBUTEILHOCTH

Ne 41 «HccnenoBanue Bo30yXIeHUS aTOMOB Ta3ay

Ne 42 «Omnpenenenue ri1aBHBIX KBAHTOBBIX 4YHCET BO30YKIEHHBIX COCTOSHUI aroma
BOJIOPOIa»

Ne 51 «M3ydyeHne 3aKkOHOMEPHOCTEN O-pacraia

Ne 53  «Ompenenenre MaKCUMalbHOW SHEpruum [B-yacTUI] H  HUICHTHUPUKALUSA
PaaOaKTUBHBIX MPETIAPATOBY»

Ilepeuens 6onpocoe Kk ceMuHapCKum 3aHAMUAM
1 cemecTp

Cemunap Ne 1 "KuHemaTuka M JMHAMHMKA NOCTYNATEJbHOI0 M BpPalIaTeJIbHOIO
ABMKeHH "

Mexannueckoe nuxkenue. CucreMa orcuéra. MartepranbHas TOUKa.
OcHOBHbIE KMHEMAaTHYECKHUE XapaKTEPUCTUKU: MEpEeMEeLIeHHE, MyTh, CKOPOCTh, YCKOPEHHE: IOJIHOE,
HOpMaJlbHOE, TaHTeHImabHoe. Knaccudukanus 1BuxeHni.

[TocrynarensHoe nBuxenue. LlenTp macc. BpamarensHoe JBUKEHUE.
OCHOBHbBIE KMHEMAaTHYECKHE XapaKTEPUCTHKU BPALLATENIBHOTO JBHMKEHUS: Yrojl OBOPOTA, YIJIOBOE
nepeMeleHe, yriaoBble CKOPOCTh U YCKOPEHHUE.
Csi3p  MeXIy JIMHEWHBIMM M YIVIOBBIMM  XapaKTEpUCTUKU JIBWKEHUsA. PaBHOMepHOe U
paBHOIIEpEeMEHHOE BpalaTesbHoe IBrKeHus. [IoHsTHE cOCTOSHUS (U3NYECKON CUCTEMBI U YpaBHEHUS
JBUKEHUS.
JluHamMuueckre XapakTepUCTUKH: CUJIa , CUJIIOBOE M0JIe, Macca, UMITYJIbC.

3akoHbl HeroTOHA.

JluHamMuueckue XapakTEepPUCTHUKH BpallaTelIbHOIO JBIM)KEHHS: MOMEHT CHJIbI OTHOCUTENIBHO OCH,
MOMEHT nHepuHu. OCHOBHOM 3aKOH AMHAMUKH BPalaTeIbHOTO IBUKEHUS.

Cemunap Ne 2 "3akon coxpanenus'
1. 3akoH coxpaHEHUsI UMITYJIbCA, YCIOBHS €T0 BHITIOJIHEHHS.
2. 3aKOH COXpaHEHHsI MOMEHTA UMITYJIbCa, YCIIOBHSI €T0 BBITTOTHEHUSI.
3. Pabdora, momHocTh. PaboTa rpaBUTAIIMOHHOW CHJIBI, KOHCEpPBAaTHBHBIC CHWIJIBL. Pabota
pesynpTupytonieil cunbl. Kunernueckass »Heprusi, TeopeMa 00 H3MEHEHWH KHUHETHYECKOH
SHEPTUH.
4. 3aK0H COXpaHEHHUs MOJTHON MEXaHWYECKOW SHEPTUH, YCIOBHUS €r0 BHIMOTHEHHS.
5. CoynapeHue IByX Tel.



6. CBs3b 3aKOHOB COXPAaHEHHSI CO CBOMCTBAMH MPOCTPAHCTBA U BPEMEHH.

1.
2.

Cemunap Ne 3 "Koseb6anusi u BoJIHBI"
1. ®usnueckuit 1 MAaTEMaTUYECKUI MASTHUKH.

I'apmonmueckue, cBOOOTHBIC, BBIHYKICHHBIC U 3aTYXAIOIINE KOJICOAHMS:
muddepeHnmranbapie, TpaduKu, XapaKTePUCTUKH.

SIBnenue pe3oHaHnca u ero gusndeckas npupoja. [Ipumepsr.

Bonna. Bunet BoH. Mexanu3m o0pa3oBaHHsI MEXaHUUECKUX BOJIH.

3ByKoBas BoJHA. MexaHu3M 00pa30BaHUs 3ByKa B raszax.

BonnoBoe ypaBHeHHe.

Crostuas BotHa. Mexanu3m o0pa3oBaHusl. Y paBHEHUE CTOSAYEH BOJIHBI.

N

Nookw

Cemunap Ne 4 "CraTncrnyeckue MeTO/Abl ONIUCAHUA MaKpocucrem"

1. BeposTHOCTH TOSIBJIEHUS IUCKPETHOW M HENPEPHIBHOW CITy4alHBIX
BEJIMYHH.
OyHKIMS pacpeiesieHus] BEPOATHOCTEH. Y CIIOBUE HOPMUPOBKH.
Cpenunee u HauboJIee BEPOSITHOE 3HAUCHHUE CITYYallHOW BEJTMYUHBI.
4. Cratuctuueckue Metofbl. OCHOBHBIE MOJIOKEHUS CTAaTHCTUYECKOM

(bU3UKH.

5. Pacmpenenenne Makcsemna, ['aycca, bonsiimana.

wn

Cemunap Ne S "TepmoannamMuveckne MeToIbI OMMCAHUSA MaKpocucTem"
YpaBHEHHE COCTOSHUS UI€aTHLHOTO ra3a.
Pacnpenenenne sepruu no creneHs M cBo0oabl. CpeHsis YHEPT U MOJICKYIIbI.

3. TemnmoemkocTs. MossipHas U yaenbHas TEIUIOEMKOCTH. Y paBHeHHe Maiiepa.
4. BHYTpeHHsIs DHEPTUs Kak (yHKIHS COCTOSHUS CHCcTeMbl. PaboTa kak (yHKIHS mporecca.
5. IlepBoe Ha4ano TepMOIMHAMUKHY.
6. M3onporecchl: M30TEPMHUYCSCKUN, W30XOPHUYECKUH, HW300apUUICCKUil, anuabaTHYecKui,
MOJIUTPOITUYECKU.
7. Dutponus. CBONCTBA SHTPOINU U30JIMPOBAHHON CUCTEMBI.
8. BTopoii 3aKOH TepMOIUHAMUKH.

9.

2

ok wnE

1.

2.

Huxn Kapuo. K.n.a. nukina Kapno.

Cemunap Ne 6 ""JuexkTpocraTnueckoe noJe"
DIEKTPOCTaTUUECKOE MOJ€e. DIEKTpUIecKUil 3apsal. 3akoH Kyiona.
HampspkeHHOCTB 35eKTpocTaTiueckoro nois. [IpuHiun cyneprno3uimu.

ITorok BekTopa E. Teopema l'aycca.

IToTeHIManbHOCTh AJIEKTPOCTATUYECKOTO MOJIsA. TeopeMa 0 HUPKYJIIALUH.

CBs13b MEXTY HATPSHKEHHOCTHIO U TTOTEHITHAJIOM.

I'eomerpuueckoe onrcanue nosis. CUIOBbIE IMHUH. DKBUNIOTEHIIMAJIbHBIE TTOBEPXHOCTH.

Cemunap Ne 7 "Ilocrosinubliii TOK. llenu mocrositnHoro Toka'
Onektpruueckuil ToK. [ITIOTHOCTH TOKa. YpaBHEHNE HENPEPBHIBHOCTH.
3akoH OMa 1711 OTHOPOJHOI0 yYacTKa LIETH.

ConportupieHue npoBogHruka. CoeTMHEHNE COMPOTUBIICHHUI.

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

MomHocTts Toka. 3akoH Jxoyns-Jlenna.

Cemunap Ne 8 ""MaruuTHoe noJjie. JJ1eKTPOMarHUuTHasi MHAYKIus'"
Wcrounnkyn MarHUTHOTO 1MOJsl. MarHWTHOE MoJie IBMDKYIIETOCS 3apsia U MPOBOJHUKA C
TokoM. 3akoH buo-Casapa.
[ToTok M MUPKYIAIMS BEKTOpA MHAYKIIMK MarHuTHOro moJist. Teopema ["aycca u Teopema
O LUPKYJISALHH.



NoakownE

9.
10

11.

Cuna JlopeHua. JIBuykeHue 3apsyKeHHOM YaCTHUIIBI B MATHUTHOM IIOJIE.
Cuna Ammepa.

3akoH anekTpomMaruuTHo nHaykuuu ®Papanes. [lpasuno Jlenna.
BuxpeBoe aiekTpudeckoe noJe.

SABnenune camonHykuu. MHIyKTUBHOCTH. COJIEHOM.

No ko

2 cemecTp
Cemunap Ne 9 "Hurepdepenuns u guppaxuus ceera’’
ONEeKTPOMAarHUTHbHIE BOJIHBI.
KorepeHTHOCTh 1 MOHOXPOMATUYHOCTH CBETOBBIX BOJIH.
Wutepdepeniiys cBeta OT IByX HCTOUHUKOB.
WuTepdepennys cBeTa OT III0CKONapaiIeIbHON MJIaCTUHKY.
WuTtepdepentiys cBeta oT MIACTUHKY repeMeHHon ToimuHbl. Konbia HeroToHa.
[TpumeHeHne UHTEpPEPEHIIUN CBETA.
SBnenue audpaxmuu. OcoOeHHOCTh AU(paKIuKU CBETOBBIX BONH. Hudpakius Dpenens u
O®paynrodepa.
IIpunuun [rolirenca-@peHensd.  YIHPOIIEHHWE BBIYMCICHUHM C  IIOMOIIBIO  BEKTOPHOMU
JarpamMMmBl.
Hudpakuus Openenst Ha KpyriaoM oTBepcTuu. 30HbI PpeHers.

. Audpakuust @paynropepa Ha y3KOH MNPSAMOJIMHEHHOM Ienu. YcClIoBUS MakCUMyMa H

MUHMMYMa. 3aBUCUMOCTh MHTEHCUBHOCTH CBETA OT yIJa AU(paKuu.
Judpakunonnas pemerka. OCHOBHBIE XapaKTEPUCTUKU IU(PAKIIMOHHOHN pEIIeTKH. Y CIOBUS
IJIABHBIX MAKCUMYMOB 1 MUHUMYMOB U J100aBOYHBIX MUHUMYMOB.

Cemunap Ne 10 "'Ioasipu3zauus cBera’
1. Tonsgpuzauus cBera. EcrecTBeHHBIN U NOJISPU30BAHHBIN CBET.
[Tossspu3anus cBeTa Npu OTPaKEHUU U NPEIOMIICHUH. 3aKoH bprocrepa.
3. Honspuzaums mnpu ABOHHOM JydenpenomieHud. CBOHCTBA OOBIKHOBEHHOTO H
HEOOBIKHOBEHHOT'O JTy4ei.

no

4. Tlonspusanuonusie npusmsl. [Ipusma Huxons.
5. 3axoH Mamntoca. AHaJIN3 MOJIIPU30BAHHOIO CBETA.
6. OnTHuYecKW aKTHBHBIE BelIecTBa. BpalieHue miocKoCTH NOJSpU3aliii CBETa.

Cemunap Ne 11 "KBanToBas ontuka"
1. TemnnoBoe u3irydyeHue abCOMOTHO yepHOro Tena. 3akoH Credana — bonblMaHa. 3akoH
cMmenieHus Buna.
2. KopmyckynsipHO-BOJHOBOM Ayallu3M CBeTa. DHeprus M UMIyiasc ¢oToHa. [laBieHue
CBeTa.

3. ®orosddexr. 3akonb! poTodrdhdexra. Dopmyrna DiHIITEHHA.
4. 3¢dext Komnrona. @opmyna Komnrona.
5. BomHoBsie cBoiicTBa yacTuil. [lnuHa BonmHbl e bpoins. [IpuHnun HeompeaeneHHOCTH

['eitzenOepra.

Cemunap Ne 12 "Crpoenne atoma'
Mopnenu aroma. [InanerapHas mozenb aroma.
IToctynate! bopa.
N3nydyeHue aroma BOJIOpO/ia M BOAOPOAONOJ00HBIX cucTeM. CeKTpalbHbIE CEPUH.
®opmyna bansmepa.
CrHeKTpbl MHOTOJIEKTPOHHBIX aTOMOB. 3aKOH Mo3H.

agbrwbnE

Cemunap Ne 13 "OcHOBHBIE 110J10:KEHUS KBAHTOBOI MeXaHMKH"
1. KsanroBblie coctosiHus. BonHoBas ¢yHkuus u ee ¢usnueckuid cmpica. [IpuHiun
cynepno3unuu. YpasHenue lllpeaunrepa, KBaHTOBbIE YpaBHEHUS JBUKCHMUSL.
2. Hekoropble 3agauum KBAHTOBOW MexaHWkd. YacTurma B OECKOHEYHO TIyOOKOM



arONE

noTeHIMaNbHOM sime. KBaHTOBaHME SHEPIUU.

KBanToBble uncna, XapakTepU3yIOIIME MOJOKEHUE AJIEKTpoHa B atome. KBaHTOBaHUE
sHepruu. KBantoBanue momenTa umnyiibca. CuH 3JIEKTPOHA.

Cxema sHepreTM4eckux YpoBHEW aToMa Bojopoza. IlpaBuma orbopa mpu aTOMHBIX
nepexoiax.

['paHuIbl TPUMEHUMOCTH KBAHTOBOM MEXaHUKH.

Cemunap Ne 14 " ATomMHble s1ipa, uX cBoiicTBa. PainoakTuBHOCTD "
SIBneHue paiMOaKTUBHOCTH.
OCHOBHOH 3aKOH paJuOaKTUBHOIO pacnaja. PaaroakTUBHBIE PsJibL.
CocraB 1 XapaKkTepUCTUKUA aTOMHOTO sipa. SiepHble CHUIIBI.
KanenbHas u 0601049euHas MOJIEIH sIIEP.
Macca u 3Heprus cBs3u siapa. Y iejbHas d3Heprus cBs3u. Paguyc sapa.

Cemunap Ne 15 "Snepubie peakuuu'

1. SlnepHble peakiuu.
2. DHeprus sIepHOU peakIlny.

3.

4.

VYpaBHEHHE M DHEPreTHUYECKOE YCIIOBUE oO-pacnana. CBs3p 3HEPIMM OL-4aCTULBI C
nepuojioM noaypacnazaa. TyHHenbHbIH 3¢ dext npu a-pacnage. CiekTp o-4acTHII.
Xapakrep cnekrpa y-usinydeHus. [Iporeccel B3auMOAECHCTBUSA Y-KBAHTOB C BELIECTBOM.
3aBUCHUMOCTh MHTEHCUBHOCTH Y-M3JIy4€HHs OT TOJIIMHBI cjosl BeuiecrBa. CpaBHEHHE
IPOHMKAIOILEH CIOCOOHOCTH PA3IUYHBIX BUI0B U3JIyUCHHUS.

Tpu Bupa B-pacnana. DHepreTudeckuil cekTp B-uactui. I'mmore3a HEUTPUHO. 3aKOHEI
coxpaHeHus pH [-pacnane. Jlentonsl. JIeNTOHHBIN 3apsiI.



Ipunoxenne 2. OIEHOYHBIE CPEACTBA IJIA MPOBEAECHUA IIPOMEKYTOUHOU aTTECTAIUH

a) HHaHpreMLIe pe3yJbTaThbl oﬁyqe}mﬂ H OIICHOYHBIC CpeaACTBA AJIsl IPOBECACHUSA HpOMe)l(yTO‘lHOﬁ arrecranuu:

Kon
KOMIIETEHIINU

Nuaukatop JOCTHKEHUS] KOMIIETCHIUN

OneHouHbIE CpECTBA

YK-1 Cnocoden

OCYHIECTBJISATh KPUTHYECKUI aHAJIN3 NPOO0JEMHBIX CUTyalllil HA OCHOBE CHCTEMHOI0 I0AX0/1a, BLIPA0aThIBATH CTPATETHIO 1eHCTBHIA

YK-1.1

AHanuzupyeTr MpoOJEMHYI0 CHUTYallMI0 Kak
CUCTEMY, BBISBIISISI €€ COCTaBJISIOLIUE U CBA3U
MEXy HUMU

YK-1.2 Kputnuecku OLIEHUBAET HaJIS)KHOCTD
UCTOYHUKOB  HMHpoOpMmanuu, paboTaer cC
NPOTUBOPEYMBON HMH(pOpPMaNMeld M3 pasHbIX
UCTOYHUKOB,  ONpeaesieT  mpoOensl B
uHpOpMaLlUK, HEOOXOAUMOHN 1yl pelieHus
npoOJIEeMHOM  cHUTyallud, U  IMPOEKTHPYET
IPOIIECCHI [0 UX YCTPAHEHUIO

YK-1.3 Pa3pabatsiBaer u CoJIepKaTeIbHO
apryMeHTHpYeT CTpaTeTuto peleHus

po0JIEMHO CUTYallil Ha OCHOBE CUCTEMHOTO
U MEXJIUCUUIUIMHAPHOTO MOAXOAO0B; CTPOUT
CLIEHApUU peau3allii CTPaTeruu, Omnperesnss
BO3MOXXHBIE PHCKHM U Tpeuiaras MyTH UX
YCTpaHEHHSI

Hepeqenb meopemudecKux 60npocos K zauemy:

1.

wmn

o

©

10.
11.

12.

13.
14.

15.
16.
17.

Marepuanbiass Touka. Cucrema OTcueTa.
nepemeneHusi. CKopocCTb.

YCcKOpeHHe U ero COCTaBIISIIOIIME. YITIOBasi CKOPOCTh U YITIOBOE YCKOPEHHE.

3axkoHsl HproTOHA. 3aK0H coxpaHeHus umiyisca. LlenTp macc.

MomeHT uHepuuu. MOMEHT cuibl. YpaBHEHHE AUHAMMKHU BPALATEIbHOTO JIBUKECHMS
TBEPJOro Teaa. MOMEHT UMITYJIbCa ¥ 3aKOH €r0 COXPaHEHUS.

OHeprus, pabota, MoltHOCTh. KHeTHuYeckast ¥ moTeHIMallbHasl SHEPTHsl.

3aKoH coxpaHeHMs 3Heprun. Kunerndeckas SHEprus BpallleHuUs.

l'apmonnyeckue koneOaHUs M MX XapaKTEPUCTHUKU. [apMOHMUYECKMH OCIMILISATOP.
[IpyxuHHBIH, pU3NUeCKUil U1 MaTeMaTHYECKUI MasiTHUKH.

3aryxarouiye 1 BbIHYXICHHbIE KoleOaHusl.

Bonnossle nporneccsl. [IpogonbHble U onepeyHble BOIHbBL. YpaBHEHHE Oerylel BOIHBI.
BonnoBoe ypaBHeHue. 3BYKOBBIE BOJIHBI.

[TapameTprl COCTOSHUS TEPMOJUHAMUYECKON CUCTEMBI. 3aKOHBI UJEAJIBHOTO ra3a.
VYpaBuenue Menaeneena-Knaneiipona. OcHoBHoe ypaBHeHue MKT. 3akon MakcBeiuia o
pacnpeneseHuy MOJIEKYN HAEAIbHOIO Ta3a 110 CKOPOCTSIM.

Pacnpenenenne bonbumana. CpegHee 4YHCIO CTOJKHOBEHHWM M CpeIHSS JJIMHA
cBOOOAHOTO Mpobera. SIBIeHus nepeHoca.

Uwucno creneneit cBobosl. [lepBoe Hauano TepMoanHaMHUKH. TeMI0eMKOCTb.
[IpumeHeHne mepBOro Havajga TEPMOAMHAMHUKU K M30IpolreccaM. AnnabaTUyecKuil u
MTOJIMTPOIHBIN MPOLECCHI.

Kpyrogoii npouecc (uuki). O6parumbie 1 HEOOPATUMBIE TPOLIECCHI.

OuTponusi. Bropoe Hayano tepmonrnHamuku. [ukn KapHo.

OJEKTpUUECKUN 3apsa]. 3aKOH COXpPAaHEHMs AJIEKTpUYecKoro 3apsiia. 3akoH Kymona.

Tpaexkropus, uMHA IIyTH, BEKTOP




Kon
KOMIIETEHIIUU

I/IHI[I/IKaTOp JOCTHXXCHHA KOMIICTCHIIMHN

O1neHOYHBIC CPEACTBA

18.

19.

20.
21.
22.
23.

24,

25.
26.

27.
28.
29.
30.

31.
32.
33.
34.
35.
36.
37.
38.
39.

HarpsixeHHOCTB 27eKTpOoCcTaTnyeckoro noust. lIpuHuun cyneprnosunuu JeKTpocTaTu-
YECKUX IOJIEH.

Teopema l'aycca mig snekTpocrarmyeckoro mnojs. [loTeHiuman 3JIeKTpoCTaTuyeCcKoro
nosist. CBSA3b HANPSHKEHHOCTU U MOTEHIMANIA AIEKTPOCTAaTUUECKOT O MOJIA.

Tunel guonektpukoB. HampspkeHHOCT mons B gudiiekrpuke. [IpoBogHuku B
ANEKTPUUECKOM I10JIE.

DJexTpuyecKas EMKOCTh YEIUHEHHOro IpoBoHUKA. KOoHeHCaTopHl.

Cuia u motHocTh ToKa. CtopoHHue cuiibl. J/1C u HanpsKeHue.

3akoH Oma. ConpoTuBIEHHE TPOBOIHUKOB.

Pa6ora u wMomHocTh ToKa. 3akoH Jhxoyms-Jlenna. IlpaBuna Kupxroda mis
Pa3BETBIICHHOM LEIIH.

IIepeMeHHBIN TOK Ha y4acTKe LIENH, COAEPKALLEM PE3UCTOP, KATYIIKY UHIYKTUBHOCTU U
KOHJEHCATop. MOIHOCTB, BIAEIIEMAs B LIENIH IEPEMEHHOTO TOKA.

MarauTHoe 1noJje 1 ero XapakTepucTuku. 3akoH buo-Casapa-Jlamnaca.

3akoH Awmmepa. JlelicTBMe MarHUTHOrO TMOJSI Ha JABWXKYIIMcS 3apsa. SIBieHue
JIEKTPOMAarHUTHOM MHAYKLUU. 3akoH Papanes.

WNunyktuBHOCTH KOHTYpa. CaMOMHIYKIMS. DHEPrUusi MArHUTHOTO TMOJIS.

B3anmuas unaykuus. Tpanchopmaropsl.

Tok cMmemenus. YpaBHeHnust Makcsesuia.

DJeKTpoMarHuTHasT BOJHA M €€ CBOMCTBA. OHEprus, HUMIOYIbC U JaBJICHUE
JIEKTPOMAarHUTHON BOJIHBI.

Juamarneruku. [lapamaraetnkn. @eppoMarHeTHKH.

OcHoBHbI€ 3aK0HBI ONTUKHU. [TonHOE OTpakeHue.

Tonkue nuH3b1. M300pakeHne MpeaMeToB ¢ TTOMOIIBIO JINH3.

KorepeHTHOCTh 1 MOHOXPOMAaTUYHOCTh CBETOBBIX BOJH. IHTepdepeHIus cBeTa.
Mertonb! HabmoneHns nHTepdepeHny ceeta. IHTepdepeHins cBeTa B TOHKUX TUIEHKAaX.
[Tpunuun [oiirenca-dpenens. 30061 OpeHes.

Hudpaxius Openens Ha KPYIIOM OTBEPCTUU U JAMCKE.

Hudpaxius Opaynrodpepa Ha OJHOHN IIENH U Ha AUPPAKITUOHHON pEIIeTKe.
EctecTBeHHBIN 1 TOJISIpU30BaHHBIN CBET. 3aKOH bprocTepa.




Kon
KOMIIETEHIIUU

I/IHI[I/IKaTOp JOCTHXXCHHA KOMIICTCHIIMHN

O1neHOYHBIC CPEACTBA

40

41.

42.

43.

44,

45.
46.

47.

48.
49.

50.

ol.
52.

53.

54,

55.

56.

. ABoliHOE nTyuenpenomiieHue. BpaleHne miocKoCTH Mo pU3aluu.

TermoBoe  M3MydyeHHWE ©W  €ro0  XapakTepucTuku. 3akoH Kwupxroda. 3akoH
Credana-bonbiMana u cMmemeHus Buna.

Buner doroaddekra. 3akonsl BHemHero (otorddexra. YpaBHeHue DUHIITEHHA IS
BHemHero (GoTtodddekra.

Macca u wumnynsc ¢orona. [laBnenue cBeta. Dddexkr Komnrtona. EnuncTBO
KOPITYCKYJIIPHBIX U BOJTHOBBIX CBOMCTB 3JIEKTPOMArHUTHOTO U3JTYUYCHHS.

Mogenu aroma Tomcona u Pesepdopna. Jlunelyarsiii crmekTp aroma BOJOpOJA.
CrexTpaibHbIe CEpUU aTOMa BOJOPO/IA.

[Tocrynarst bopa. OnbiTel @panka u I'epia. Crekrp aroma Bonopoza no bopy.
CoorHomienne HeompeneneHHocTe [eiisenOepra. BonHoBas ¢yHkums wu  ee
CTaTUCTUYECKUU CMBICII.

VYpaBuenue lIpennnrepa. Yactuna B OJHOMEPHOM INPSMOYTOJIBHOM <IIOTEHIHUAIBHON
sIME» C O€CKOHEYHO BBHICOKHMMH CTEHKaMHU.

[TpoxoxaeHne 4acTUllbl CKBO3b MOTCHIIMAIBHBINA Oapbep (TyHHETbHBIN 2P HEKT).
CocrosiHue aroma BOJI0poza B KBAHTOBOM MexaHuke. YpaBHeHue llpénunrepa ansa aroma
BOJIOPOJIA U €TO pELICHUE.

Pasmep, cocTaB u 3apsa aTOMHOTO siipa. MaccoBoe U 3apsoBoe yncia. Jledekt maccol u
SHEPTHUs CBS3HU sJIpa.

S nepHbie cuiibl, UX cBOMCTBAa. KBaHTOBBIN MEXaHU3M B3aMMOJICHCTBUS HYKJIOHOB B SIJIpE.
KanenpHast 1 obonodyeyHass MOAENH siapa, UX OCOOEHHOCTH. «Marudeckue 4ucia» u
«MAaru4eckue sapar.

PanuoaktuBHOCTh. EcTecTBEeHHass M HUCKYCCTBEHHAsl PaJAMOAKTUBHOCTh. 3aKOH
PaZAMoOaKTUBHOTO pacnaia. AKTUBHOCTh PaJHO0aKTHBHOIO BEIIECTBA.

Anbda-pacnan. IlpaBuma cmemeHus. 3aKOHBI  COXPaHEHUs TIpPU  pacmaje.
B3aunmoneiicTBue anbha U3IydeHHs C BEIIECTBOM.

bera-pacnian, ero Buabl. [lpaBuna cMmenieHus. 3akOHBI COXpPAaHEHHs] TIPHU pacrajie.
B3anmMoneiicTBue 6eTa U3 IydeHus ¢ BEIIECTBOM.

l'amma wu3nmydeHwe, ero CBOMCTBA. l'aMMa-CIIEKTp pPaJMOAKTHBHOIO 3JIEMEHTA.
B3anMopneiicTBusl raMmma U3Jy4EHHUs C BEIECTBOM.
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S7. SlnepHble peakuuu W UX OCHOBHbIE THUIbI. Peakuus nenenus sapa. Llemnast peakuus.
TepmosinepHas peakuus.

Ilpumepnvle npakmuueckue 3adauu 011 3auema:

1.

OnHoponuslii crepkeHb Maccod M = 0,5 Kr moaBemieH Ha TOPU3OHTAIBHOM OCH,
MPOXOJAIICH Yepe3 ero BEepXHUM KoHel. B Touky, OTCTOSIIYI0 OT OCH Ha 2/3 AIUHBI
CTEPIKHS, YAAPSETCS TyJIsl MACCOH M = 6 T, JIETSIIAs FOPH3OHTANBHO CO CKOPOCTHIO Vo = 10°
M/c, U 3acTpeBaeT B HeM. OmNpenenuTh CKOPOCTh HMYKHETO KOHIIA CTEPKHS Cpasy Iociie
ynaapa.

Ha o6ox xoneca B popme ToHKOro 00pyda Maccoit M = 0,4 Kr, KOTOpbIH MOXET BpalaTbCs
BOKPYT CBOE€H OCH, HAMOTAH IIHYP, K KOHILY KOTOPOI'0 MOJBEIIEeH Ipy3 Maccoil m =90 r. Ha
KaKyI0 BBICOTY OMYCTUTCS Ipy3 uepe3 t = 1 ¢ mocie Havana IBU>KECHHUS.

Jlorapudmuueckuii JeKpeMEHT HEKOTopoil KozeOmtomieiics cuctembl A = 0,02.
Omnpeznenute, BO CKOJBKO pa3 yYMEHBIIUTCS SHEPIrUs 3TOW KoJeOaTeNbHOW CHUCTEMBI 3a
BpEMsI, COOTBETCTBYIOIIIEE 75 MOJIHBIM KOJIEOAHUSIM.

B cucreme K' mokoutcst crepkenb, cOOCTBeHHas JuinHa lp kotoporo paBHa 1 M. CTepkeHb
PacrojokeH TakK, 4YTO COCTaBIsIeT Yrod ¢o=45° ¢ ocbto X'. Onpenenuts JUIMHY | cTepxkHS U
yrous ¢ B cucreme K, ecinu ckopocts v cucreMsl K' otHocutensHo K pasna 0,8 c.
MartepuanbHas Touka Maccoit m = 0,2 KT coBepIIaeT TapMOHUYECKHE KOJIeOaHUS TI0 3aKOHY
x = 0,1 cos (nt/2 - n/4) M. HaiiTu MakcUMaIbHYIO MOTEHIIMATBHYIO SHEPTHIO TOYKH.

Ha mony ctouT Tenexka B BHIE ATUHHOW JOCKU, CHaOXEHHOW JIETKUMH Koyiecamu. Ha
OJTHOM KOHIIE JOCKH CTOUT UenoBek. Macca uenoBeka M = 60 kr, macca mocku 1= 20 k1. C
KaKOH CKOPOCTBIO U (OTHOCHUTENBHO T0J1a) OYJIeT IBUTaThCs TEJIEKKA, €CIIN YeTIOBEK MOHIeT
BJIOJIb JTOCKH CO CKOPOCThIO (OTHOCHUTENBHO Mocku) V=1 M/c? Maccoii kojiec nmpeHeOpeysb.
TpeHue BO BTYJIKaX HE yUUTHIBATD.

boek cBaiitHoro mosora macco M;=500 Kr magaeT ¢ HEKOTOPOW BBICOTHI HAa CBAKD MAaccou
m,=100 xr. Haitru KITJ M ynapa Ooiika, cumTas ymap Heynpyrum. M3meHeHuem
MOTEHIMAJIBLHON SHEPTHH CBAH MPH YTIyOJIeHUH ee MpeHeOpeyb.

lenmuii cmemranmyu ¢ HEW3BeCTHBIM Ta3oM. [lokaszarenb amnabaThl MOJYYEHHOW CMECH
okazaiicst paBeH 1,38. CKOJIbKO aTOMOB COCTABJISIIOT MOJIEKYJTy HEM3BECTHOTO Ira3a CMECH?
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10.

11.

12.

13.

14.

15.

Hekoropoe KOMMYeCTBO TeHsl paclIMpsieTcs CHayajna aguabaTHYecKd, a 3aTeM
nzobapuueckn. Koneunas Ttemmeparypa rasa paBHa HaudanbHOH. Ilpu anmaGaTtHOM
pacmpeHnn ra3 coBepmui paboty, paBuyio 4,5 k/[x. Hapucyiite rpaduk mporecca.
Kakoe koiaruecTBo TemaoThl HOMIOTUI ra3 3a Bech mporecc?
Cwmemanu Boay maccoit mp=5 kr npu temneparype T1=280 K ¢ Bogoit Maccoit my=8 Kr npu
temnepatype T,=350 K. Haiitu wusmMeHenue AS »>HTponuu, MOPOUCXOJALIEE MPU
CMEIIUBaHUH.
WneanbHbll JBYXaTOMHBIH ra3, COAEp)KaIllMH KOJMYECTBO BellecTBa V=l MoJb U
Haxosamuiica nox nasnenuem p1=0,1 MIla npu Temneparype T1=300 K, narpeBatoT mnpu
HOCTOSIHHOM o0beMe 10 JnaBieHus pp=0,2 Mlla. Ilocne storo raz u30TepMUYECKU
pacIIMpuIICs 10 HAYAJILHOTO JIABJICHUS U 3aTeM N300apHO OBLT CKaT A0 HA4aIbHOTO 00BheMa
V1. HoctpouTts rpaduk nukia. Onpeaenuts Tepmudeckuit KITJ n uukia.
OnuHAaKOBBIe dYacTHIEl Maccoii M=10"2 r© kaxmas pacupeleneHbl B OJHOPOJHOM
IpaBUTALMOHHOM MoJie HanpskeHHocThio G=0,2 MxH/kr. OnpenenuTs OTHOLIEHHE M1/M
KOHIEHTpAlUi 4acTULl, HAaXOASAIINXCSl HAa SKBUIIOTEHLIUAIbHBIX YPOBHAX, OTCTOSIIIUX APYT
ot apyra Ha Az= 10 m. TemnepaTtypa T BO BcexX CI0sIX CUUTAETCSI ONMHAKOBOM U paBHOH 290
K.
Omnpenenure, Npyu Kakod TeMIiepaType rasa, COCTOAIIET0 M3 CMECH a30Ta U KUCIOpoia,
HanOoJiee BEepOATHBIE CKOPOCTU MOJIEKYN a30Ta U KUCIOpOAa OyAyT OTJIMYAThCS APYT OT
npyra Ha Av = 30 m/c?
3Has (QYHKUUIO paclpeiesieHus MOJEKYyJ MO CKOPOCTSAM B HEKOTOPOM MOJIEKYJISIPHOM
m?> mv?2

nyuke f(v)= T2 Ve exp kT ] HAWTH BBIPAKCHHS IS HauOoJiee BEPOATHOMN
CKOPOCTH Vj,.

JIBa 01MHAKOBBIX MPOBOMSIIMX 3aPSIKEHHBIX IIapa HAXOASATCS Ha paccTossHUM =60 cM.
Cuna orrankuBanus Fi mapoB paBHa 70 mxH. Ilocie Toro kak miapel mpuBenud B
CONPUKOCHOBEHUE U YJAIWIH JIPYT OT JIpyra Ha MPEKHEE PACCTOSTHUE, CHIIA OTTAIKUBAHUS
Bo3pocia u crana paBHoi Fy=160 MmxH. Beraucnuts 3apsasr Q1 u Q,, KOTOphie OBLIN Ha

mapax g0 UX CONPHUKOCHOBEHMH. /[MaMeTp IIapoB CYMTaTh MHOIO MEHBIIUM PACCTOSHUS




Kon
KOMIIETEHIIUU

I/IHI[I/IKaTOp JOCTHXXCHHA KOMIICTCHIIMHN

O1neHOYHBIC CPEACTBA

16.

17.

18.

19.

MEXy HUMH.
JIBe TOHKOCTEHHBIE KOHIIEHTpruYeckue cepsl ¢ paauycamu R; = 0,2 M 1 Ry = 0,4 M HecyT
Ha ce0e 3apsiibl ¢ MOBEPXHOCTHBIMH IIOTHOCTSIMH G = 1 HKi/M® u o, = 3 uKin/m?
COOTBETCTBEHHO. IIpoCTpaHCTBO MEXIy HUMHU 3allOJIHEHO CPENON C TUAJIEKTPUYECKOU
MIPOHUIIAEMOCThIO € = 2. UeMy paBHa HaNpsHKEHHOCTH JIEKTPUUECKOTO IMOJS B TOUYKAX,
OTCTOSIIIUX OT IleHTpa Ha paccTosiHus 1 = 0,1 Mmur; =0,3 m.

B cxeme, nzobpaxennoi Ha pucynke, £1=10,0B, €,=20,0 B, £5=30,0B, R1=1,0 Om, R»=2,0
OM, R3= 3,0 Om, Rs=4,0 Om, Rs=5,0 Om, Re=6,0 OM u R7=7,0 Om. Buyrpenunee
COTPOTHUBIIEHUE UCTOYHUKOB MTPEHEOPEKUMO Masto. OnpeaennuTe BEIMUYUHBI TOKOB BO BCEX
y4acTKax Ien U paboTy, COBEPUICHHYIO BTOPHIM UCTOYHUKOM 32 IMPOMEXYTOK BPEMEHU
At=0,1 c.

E g

Ry Rx Ry

£z
€1 <2 Fs

Konnencarop noakitoueH k 6atapee ¢ 9/1C € = 8§ B 1 BHyTpeHHUM CONPOTUBIIEHUEM I = 2
Owm kak mokaszaHo Ha pucynke. Conportusnenue pesucropa R =2 Om. Kakoit nomxHa ObITh
eMKOCTh KOHJIEHCAaTopa, 4YTOObI TOC/I€ 3aMbIKaHMs KJII0Ya DHHEPrus KOHJEHcaTropa
ymeHbpmmiachk Ha 48Mk/Jx?

—
B
{ _-I—o

C ‘\_
.

ITo koHTYpy, HM300pakeHHOMY Ha pHUCYHKe, uaer Tok cwioi [=100A. Onpenenutsb
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20

21.

22.

23.

MarHMTHYI HHAYKIMIO B moss, co3naBaeMytro 3tuM TokoM B Touke O. Pannyc nzornyroit

gacTH KOHTYypa paBeH R=20 cm (O-11eHTp KPUBU3HBI KOHTYpA), a YroJl a=60°.

R

d
o<
. B moctossHHOM MarHuTHOM Toie ¢ uHaykume B = 5 Tn Haxomurcs 3aMKHYTHIN

MPOBOASAIINN KOHTYP, IIIOMIAh KOTOPOTO MEHSIETCs 10 3akoHy S(t) = (4 + 0,2t) oM. Yemy
paBHa DJIC MHIYKIUM B MOMEHT BPEMEHH t = 5 C, €CJIM KOHTYp PACIOJIOXKEH TaK, 4TO
MIPOHU3BIBAIOLINI €r0 MAarHUTHBIN MOTOK, MaKCUMaleH?

[lepnenaukyngpHo MarHuTHoMy mnomo ¢ wuHAykuued B=0,1 Tn Bo3OyxaeHO
aneKkTpudeckoe moje HampsbkeHHocThio E= 100 kB/M. [lepneHaukymnsipHo 000UM MOJISIM
JIBUKETCS, HE OTKJIOHSSCH OT TPSIMOJUHEHHOW TPACKTOPUH, 3apsHKCHHAS YaCTHUIA.
BbI4ucanTh CKOpOCTh L YaCTHIIBI.

HcTtounuk S cBera (A=0,6 MKM) U TUTOCKOE 3epKayio M pacIioyioKeHbI, Kak TTOKa3aHo Ha PHC.
30.7 (3epkano Jlnoitna). Uro OyneT HabmoaaThCs B TOUKe P 9KpaHa, Tie cxoaarces iydu SP u
SMP, — cBet wim TemHoTa, eciu |SP|=r=2 m, a=0,55 mm, |[SM|=|MP|?

Puc. 30.7
MC)KIIy ABYMs THIOCKOIIAPAJUICIIbHBIMUA CTCKIIIHHBIMU TIJIACTHUHKAMU IMOJIOKUJIU OYCHb

TOHKYIO IIPOBOJIOYKY, PACHOJIOKEHHYIO MAPATIIEIBHO JIMHUU CONMPUKOCHOBEHHMS TIACTUHOK
U HaXOJAIIYyICs Ha pacctossHuH |1=75 MM oT Hee. B orpakenHom cBere (A=0,5 MkM) Ha
BEpXHEH IUIACTUHKE BHUIHBI HHTEPPEPECHIMOHHBIE MMoJochl. Omnpenenuts auamerp d
MOTIEPEYHOT0 CEUCHUS MPOBOJIOYKH, €CJIM Ha MPOTsHKeHUU =30 MM HacuuThIBaeTcss M=16
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24,

25.

26.

217.

28.

29.

30.

31.

32.

CBETJIBIX I10JIOC.

C nomompio audpaKiMOHHON pemeTku ¢ nepuogoM 0=20 MKM TpeOyeTcs pas3pelinuTh
nyoner Harpus (M=589,0 HM u A,=589,6 HM) B crekTpe BTOporo nopsaka. I[Ipu kaxoi
HavMeHbIIeH auHe | pereTku 370 BO3MOXKHO?

Ha nyTtu yacTH4HO-TIOJSpU30BAaHHOIO CBETA, CTENEHb NoJsipu3anuu P xoroporo pasHa 0,6,
MOCTaBUJIM aHAJIM3aTOpP TaK, YTO MHTEHCUBHOCTh CBETA, MPOULIEAIIErO0 Yepe3 HEero, craja
MakcUMajibHOW. BO CKOJBKO pa3 yMEHBIIUTCS MHTEHCUBHOCTh CBETA, €CIIM IJIOCKOCTh
MIPOIYCKAHUS aHAIM3aTOpa MOBEPHYTh Ha yroi o =30°?

B cnekrtpe m3nyueHuss orHeHHoro mapa paguycom 100 M, BO3ZHMKAIOIIETO IMpH SIEPHOM
B3PbIBE, MAKCUMYM SHEPIHH U3IYYEHUS NPUXOAUTCS Ha JuiMHY BosiHbI 0,289 mxMm. KakoBa
temriepatypa mapa? Ormnpeaenure MaKCUMaJIbHOE pPAacCTOSHHE, Ha KOTOpOM OyayT
BOCIIJIAMEHSTHCS JEPEBSHHBIE TPEIMETHI, €CIIH UX MOTJIoIaTeNbHas clocoOHOCTh paBHa 0,7,
a TEIJI0Ta BOCIUIAMEHEHUS 5 IL)K/CMZ. Bpewmst n3nydeHuss IpuHATh PaBHBIM 107%.
VYenuHeHHbI HIMHKOBBIN MIapuK paanycoM | ¢cM HaxoJIUTCs B BAKyyMe U JUIMTEIIbHOE BpEMS
OCBEMIAeTCs YIbTPAPHUOIIETOBBIM M3TydeHUuEeM ¢ uMHOW BosHBI 0,25 MkM. Omnpenenutsb
YHCII0 HEJIOCTAIOIINX 3JIEKTPOHOB B 00beMe LIapuKa.

®orton c sHeprueir 0,28 M»>B B pesynbraTe paccesHHs Ha MOKOMBLIEMCS CBOOOIHOM
ANIEKTPOHE YMEHBIIMI CBOXO 3Hepruro 1o 133,7 xkaB. Haiitm umnysnsc u HampaBieHHe
pacrnpoCTpaHEHHs 3JIEKTPOHA OTJAYH.

[ToTox sHeprum @., n3mydaeMbiil dNeKTpudeckoi tammou, pasen 600 Bt. Ha paccrosinum r =
1 M orT nmammel NEPHEHAMKYISPHO MaJalOLIUMM JIydaM PpacIOJIOKEHO KpYIJoe IIJIOCKOe
3epkaibiie nuametrpoM d=2cm. [IpuHUMAs, YTO HM3IYYEHHE JIaMIIBl OJMHAKOBO BO BCEX
HAIPABJICHUAX U YTO 3€PKAJIBLIE TOJIHOCTBIO OTpaXkaeT MaJAl0LIUI HA HETO CBET, ONPEAEIIUTD
cuity F cBeToBOro aBieHus Ha 3epKajiblLie.

Ha ocHoBe Teopum aroma bopa HalTH MMIYyJIbC IEKTPOHA B aTOME BOJOPOJA, E€CIIU
WHIYKIIAS MAarHUTHOTO TIOJIS, CO3JJaHHOTO UM B IIEHTPE OPOUTHI IMpH BpaiieHnu, pasHa 0,39
T

Bo ckonbko pa3 usmensiercs ne0poiieBcKkas JUIMHA BOJIHBI JIEKTPOHA MPU MEPEXOIE €ro B
aTOMe BOZOPOa U3 OCHOBHOT'O YHEPTEeTHUECKOTO COCTOSIHUS B TIEPBOE BO30YKICHHOE?

W3 treopun bopa niig atoma Boiopoja ciieyer, YTo CTaAlMOHAPHBIMHU ISl 3JIEKTPOHOB aToMa
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33.

34.

35.

36.

37.

SBIISIOTCSL Takue OpOWUTHI, HA JUIMHE KOTOPHIX YKIAIBIBAETCA LEJIOE YHUCIO JUIMH
neOpoineBckux BosiH. Mcexons U3 3T0ro, HalliuTe YMCIOBbIE 3HAUEHUS] MOMEHTA UMITYJIbCa
AJIEKTPOHA B aTOME BOJOPO/Ia Ha MEPBBIX TpeX OOPOBCKUX OpOUTAX.

DJEKTPOH B aTOME BOAOPOJAA ONMCHIBAETCS B OCHOBHOM COCTOSIHUM BOJHOBOH (yHKLHEH
y(r) = Ce™ OmnpenenuTh OTHOIICHUE BEPOSTHOCTEH 1/my TMpEObIBaHUS AJIEKTPOHA B
chepuueckux ciosx tommuaord Ar = 0,01 a u pagmycamu r; = 0,5 a u r,=1,5 a.

boibHOMY BBeNM BHYTPUBEHHO pacTBOp oObeMoM 1 cM®, comeprKaruit HCKYCCTBEHHBIN
PagroOU30TOI HATPHsL ;;Na aKTUBHOCTHIO Ag=2000 ¢l AxruBHOCTB KpoBu 00beMOM 1 CM3,
B3STOM uepe3 5 yacoB, Okazanach A =0,27¢™. Haiiaure 006bem KpoBHu 4yenoBeka. [lepuon
II0JIypacmaza uCIoJb3yeMoro u3orona paseH 15 yac.

OHeprus cBs3u E., sapa, cocTodiero u3 AByxX NPOTOHOB U OJHOTO HEWTpOHA, paBHa 7,72
M»5B. Onpenenuts Maccy My HEUTPAJIIBHOTO aTOMA, UMEFOILIETO ATO SAPO.

Bo ®paHium HaA4aTo CTPOUTEIBCTBO MEXIAYHAPOJHOIO TEPMOSIAEPHOrO peakropa, B
KOTOPOM IIPENIOoJIaracTcsd IOBOAUTH YIPABISAEMYIO DPEAKIHUIO H? + H? B KOTOpOM
oOpa3yerca M30TOI renust U HeWTpoH. Kakyro MOIIHOCTH OyJeT MMEeTh TakoW peakTop,
€ciIi B HeM OyJIeT «BBIropaTh» 1 MI TsKENIoro BoJOpoja B CEKYHy?

Anbda vactuna ¢ kuaernueckou sHepruen K = 5,3 M»sB Bo30yk1aeT peakiuto 9Be(oc,n)lzC,
sHeprus koropoil Q=5,7 M»B. HaiiTu KMHETHYECKyI0 SHEPrui0 HEHTpPOHA, BBHUICTEBILErO
MO/ IPSIMBIM YTJIOM K HAaIIPaBJIEHUIO ABUKEHUS O-4aCTHUIIBI.

Ilpumepnuie nadopamopnsie pabomoi:

1. TlpumeHeHHE 3aKOHOB COXpaHEHUs JJIS ONPEeNIEHUs] CKOPOCTH MOJIeTa MyJIH

2. OmpeneneHre MOMEHTOB WHEPIIMHU TEI C TIOMOIIBIO KPYTHIIBHOTO MasTHUKA. [IpoBepka
teopemsl LlITelinepa

HccnenoBanue BpamaTeabHOr0 IBUKEHUS TBEPJOTO Tela BOKPYT HEMOABUKHONW OCH
OmnpeneneHne XapakTepUCTUK 3aTyXaroIUX KoieOaHui (PU3NUIeCKOro MasiTHUKA
Onpenenenre CKOPOCTH 3ByKa B BO3YXE METO/IOM CTOSYEH BOJTHBI

N3ydyeHne cTaTUCTUUECKUX 3aKOHOMEPHOCTEN

Omnpenenenue ko3 duimeHTa BI3KOCTH BO3TyXa

Omnpenenenue nokaszarens aguadarsl metogoM Knemana u Jlesopma

NG AW
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HccnenoBanne n3MEHEHUsI TEMIIEPATYPhl B aa0aTHYECKOM IPOLIECCE U ONpeAeTICHHUE
kod(durmenta [Tyaccona

[IpoBepka 3aKkoHa BO3pacTaHUs SHTPOIIMU B HEPABHOBECHOW CUCTEME
DKcIepUMEHTAIbHOE OIIpe/iesIeHHe ra30BOi MOCTOSTHHOMN

HccnenoBanue 31€KTpOCTATUUECKOIO MOJIS C IIOMOILBIO 30H1a

W3mepeHue 31eKTpoIBUKYILEH CUIIbl ICTOUHUKA TOKA

[IyaTHpOBaHKE MUILIMAMIIEpMETPa

W3mepeHune eMKOCTeH METOAOM MOCTMKOBOM CXeMbl M pacdeT eMKOCTHBIX
COIIPOTHUBIICHUH B LIETISIX IEPEMEHHOTO TOKa

W3yuenue pe3oHaHca HANPSHKEHUH U Onpe/iesieHHe MHIyKTUBHOCTH METO/IOM PE30HaHCa
OnpeneneHve  MHAYKTUBHOCTM ~ KaTyUIKM M MarHUTHOM  IPOHUIIAEMOCTHU
(eppOMarHuTHOrO Tea

Omnpenenenue paanyca KpUBH3HBI JIMH3bI U IOJIOCHI MPOIYCKAaHUS CBETOPHUIBTpa C
nomouipio Konen Herorona

WNuTtepdepomerpuueckue usmepenns Ha ocHoBe ombiTa FOHra

OmnpeneneHne reoMeTpUYECKUX Pa3MepOB IpU oMol OunpusMsl Openens
Onpenenenre JJIMHBI CBETOBOM BOJIHBI U XapaKTEPUCTUK JUPPAKIIMOHHON peIIeTKH
OnpeneneHne KOHUEHTPALMU PaCTBOPOB caxapa U IMMOCTOSHHOM BpaIlCHUS

Nzyuenue BHemHero ¢porodddexra u onpeaencHue nocrosHuoi [nanka

N3yuenne 3akoHOMepHOCTEN anbda-pacnana

N3ydyeHne ramMmma-criekTpa paJjuoakTUBHOIO HCTOUYHUKA

Onpenenenre MaKkCUMalbHON SHEPrUU OeTa-4acTUIl U UIEHTU(DUKALNN PATUOAKTUBHBIX
IIpenapaToB




0) Ilopsinok mpoBeneHUs] MPOMEKYTOYHOH aTTEeCTALMH, NOKa3aTeJd M KPUTEPHUH
OLICHUBAHUS:

[TpoMexxyTouHass arrecTanus MO0 JAUCHUIUIMHE «®DPHU3HMKa» BKIIOYACT TEOPETHUYCCKHE
BOTIPOCHI, ITO3BOJISIFOIINE OLIEHUTh YPOBEHb YCBOCHHS O0YUYAIOIIMMHUCS 3HAHUW, U MPAKTUYECKUC
3aJIaHus, BBISBIISIOIINE CTEIICHh CPOPMUPOBAHHOCTH YMEHHI U BIIAJCHHMA, TPOBOAMTCS B hopme
3auera (1, 2 cemectp).

Ilokazamenu u Kpumepuu oyeHUBAHUA 3auema:

- Ha OLEHKY «3aYTEHO» O0Yy4YarolMiics JEMOHCTPUPYET YpOBEHb, HE HIXKE MOPOTOBOTO,
c(OPMHPOBAHHOCTH KOMIIETCHIIMI: B XOJ€ KOHTPOJBHBIX MEPOINPHITUNH MOTYT JONYCKaThCS
OIIMOKHU, MOKET MPOSBISATHCS OTCYTCTBUE OTACIbHBIX 3HAHUHM, YMEHUI, HABBIKOB, 00y4YaIOLIUiiCs
MOTYT UCHBITHIBAET 3HAUNUTENbHBIC 3aTPYAHEHUS IPU ONIEPUPOBAHUY 3HAHUSAMU U YMEHUSIMU IIPU
UX [epeHOCe Ha HOBbIE CUTYAIIUH.

- Ha OIEHKY «HE 3a4Te€HO» OOyYaroIIMiCs HE MOXET MOKa3aTh 3HAHUS HA MOPOTOBOM
ypoBeHb CGHOPMUPOBAHHOCTH KOMIIETEHIMI, T.e. OOydamomuiics HE TOKa3blBaeT 3HAHUE
OCHOBHOTO Marepuaia B o00beMe, HEOOXOAMMOM ISl TPEACTOAIeH MpodecCHOHATBLHON
NESTENIbHOCTH; HE CHOCOOCH apryMEHTHPOBAaHHO W IIOCJIEIOBATEIIbHO H3JaraTh, JOIMYCKaeT
rpyObIe OMMOKM B OTBETAX; HE MOXET IMOKa3aTh MHTEIICKTYAIbHBIC HaBBIKM PEUICHUS MPOCTHIX
3aJa4. He TOATBEPKIAeT OCBOCHUE KOMIETEHIIHA, TPEeTyCMOTPEHHBIX TPOrPaMMOii.



