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JIner akryaauszanuu padoueil mporpaMmbl

Pabouast mporpamMmma repecMoTpena, 00cykaeHa u o100peHa s peanuzamnuu B 2025 - 2026
yueOHOM rofy Ha 3aceqaHuu Kadeapel DOHUIUKU

[Iporokom or 20 . Ne

3aB. kadeapoii H.M.ﬁonrymHH

Pabouast mporpamMmma repecMoTpeHa, 00CcykaeHa u 0100peHa s peanuzamnuu B 2026 - 2027
yueOHOM roay Ha 3aceqaHuu Kadeapsl DOHU3UKU

[Iporokom or 20 . Ne

3aB. kadeapoii H.M.ﬁonrymHH

Pabouas nmporpamma nepecMoTpeHa, o0cyxaeHa u ogodpena st peanmsanuu B 2027 - 2028
y4eOHOM roy Ha 3aceqanuu kadeapsl Dusuku

IIporokomor 20 1. Ne

3aB. kadeapoii I[.M.ﬁonrymm{

Pabouas nmporpamma nepecMoTpeHa, 00cyxaeHa u ogoopena st peamszanuu B 2028 - 2029
y4eOHOM roy Ha 3aceqanuu kadeapsl Dusuku

IIporokomor 20 1. Ne

3aB. kadeapoii I[.M.ﬁonrymm{




1 Iles1u ocBOCHUS TN CHMILTHHBI (MOYJI51)

[TonydyeHnue cTyaeHTaMH OCHOBOIOJAraloOUIUX MPEACTaBICHUN O (QyHAaMEHTaIbHOM
CTPOCHUH MaTepud © (U3NYECKUX TNPUHIUINAX, JIeKAIMUX B OCHOBE COBPEMEHHOM
€CTEeCTBEHHOHAYYHOW KapTHUHBI MHpa; (opMHpoBaHHME y CTYIAEHTOB COBPEMEHHOTO
€CTECTBCHHO-HAYYHOT'O MHPOBO33PCHHSI;, PAa3BUTHE HAYYHOTO MBIIUICHUS W PaCIIUPCHHE
HAyYHO-TEXHUYECKOTO KpPYro3opa; OBJIaJIcHUE OCHOBHBIMH (DU3MUECKHMMH KaTeropHsIMH,
MOHIATUSIMA ¥ (DYHIaMEHTAIBHBIMU (DU3MYECKMMH 3aKOHAMH; TOJIyUYE€HUE MPEACTABICHUH O
(byHIaMeHTaIbHBIX KOHIETIIHIX COBPEMEHHOTO €CTECTBO3HAHUS KaK pe3yIbTaTa HCTOPUIECKOTO
mpolecca; OBIAJCHHE MPUEMaMH M METOJAAMH PEIICHUS KOHKPETHBIX 3a1ad W3 Pa3IuYHbBIX
obOnacreld (U3MKH, YMEHUS BBLICITUTh KOHKpPETHOE (U3MYECKOE COJEp)KaHHWE B MPHUKIATHBIX
3amagax Oymymie npodeccruoHabHON NeATeNbHOCTH; (OPMUPOBAHNE HABBIKOB IPOBEICHUS
(GU3NYECKOr0 HKCIEPUMEHTA, IMO3BOJISIIOIIMX UM  BIIOCIEJICTBUU OBJIAJETh KOMIUIEKCOM
KoMmreTeHmid, npeaycMoTpeHHbix @®I'OC BO mno wanpaenenuto moarorosku 22.03.02
«MeTamnvorus.

2 MecTo TMCUHMIIMHBI (MO1YJIsI) B CTPYKTYpe 00pa3oBaTe/bHOil IPOrpaMMbl

Jucuunnuna Ousnka BXOJUT B 0053aTeIbHYIO YacTh Y4eOHOT0 MiiaHa 00pa3oBaTeIbHOM
MIpOrpamMMBl.

Jisa  u3ydeHus  AMCUMIUIMHBI  HEOOXOAMMBI  3HAHUS  (YMEHHMs,  BJIaJCHUSA),
c(OpMHUPOBAHHBIC B PE3YIIbTATE U3YUCHHSI JUCITUTUTUH/ IPAKTUK:

Marematuka

OO6m1ast ¥ HEOpraHUYECKask XUMHUS

3HaHus (YMEHHUs, BIAJEHUS), MOTYYCHHbIE IPU U3yYECHUHN AAHHON AUCLHUILIIMHBI OyayT
HEOOXOIUMBI JIJISl U3YYCHHSI UCIIUILTIH/TIPAKTHK:

HavepraTenbHas reoMeTpus B KOMIIBIOTEpHAS Tpaduka

duznueckas XuMus

MarepuanoseneHue

CornpoTuBI€HHE MAaTEPUATIOB

3 Komnerenuun ody4aromierocs, popMmupyembie B pe3y/ibTaTe 0CBOCHUS

AUCHUILINHBI (MOAYJIS) ¥ IJIAHUPYeEMble Pe3yJIbTAThl 00yUeHu st

B pesynpraTe OCBOEHMSI JUCHMIUIMHBI (MOayns) «Du3uka» o0ydaromuiics TOJKeH
001aaTh CIeAYIOIUMU KOMIETEHIMSMMU:

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

OIIK-1 Crnocoben pemath 3ama4u NpoGECCHOHATBHOW ACSITENBHOCTU, MPUMEHSST METOIbI
MOJICJTMPOBAHUS, MATEMATHUECKOTO aHaJIN3a, €CTECTBEHHOHAYYHBIEC 1 OOIIIEMH)KEHEPHBIE 3HAHHS

OIIK-1.1 Hcnonp3yeT ecTeCTBEHHOHAyYHBIE 3aKOHBI M IPUHLMIBI NIPH PELICHUN
MIPaKTUYECKHX 3a7a4

OIIK-1.2 Pemaer cranmaptHele mpodeccuoHaNbHBIE 3aJadd ¢ [PUMEHEHHEM
00IIeMH)XEHEPHBIX 3HAHUHN

OIIK-1.3 [Ipumensier METOABl MOJENIMPOBAHMS W MAaTEMaTHYECKOrOo aHaliu3a AJs
pelIeHus 3a7a4 TEOPETUYECKOT0 U MPHUKJIAIHOTO XapakTepa




4. CTpyKTypa, 00bEéM U coep:KkaHue TUCHUIIMHBI (MOAYJIs)
OO0mas TpyI0€MKOCTh JUCIUIUIMHBI COCTABISIET 8 3a4eTHBIX enuHull 288 akaa. 4acoB, B TOM

YUCJIC:

— KOHTaKTHas paborta — 112,2 akan. 4acos:
—aynuropHas — 108 akan. 9acos;

— BHeayiuTopHas — 4,2 akaJl. 4acoB;

— camocrosTenbHas padbora — 158,1 akan. gacos;

— B hopMe npakTuyeckoit moaroroBku — 0 akaj. yac;

— MOJrOTOBKA K hK3ameny — 17,7 akazn. gac

dDopMa aTTeCcTaluu - 3a4€T, 9K3aMCH

AynuropHas ) =
o | xouTakTHAS pabota E 3 ®dopma TeKyILero
=
= B aKaj. yacax o Bun KOHTPOJIS
Pasnen/ Tema 3 (B axaz. vacax) S . p Kon
S 3 © | caMOCTOATENFHOH | ycrieBaeMOCTH U
JACIUTUTAHBI 5 [ ., | kommerenunu
@) 9 & paboThI TIPOMEKYTOUHOM
nmal. | mpakr. | 5@
Jlek. s aTTecTaluu
3aH. | 3aH. | O &
1. Mexanuka
MOJrOTOBKA K
MIPaKTHYECKOMY U
1a00paTOpHOMY
3aHSTHIO;
BBITTOJTHEHUE
MPAKTHIECKUX poBepKa
OIIK-1.1,
1.1 Kunematuka U JAUHAMHKa 2 2 5 padot (MA3); HWHAWBHUIyaJIbHBIX OIK-1.2
MOCTYNATEIBHOTO IBIDKEHUS CaMOCTOSITENEHOE 3azad; OIK 1' 3‘
u3ydeHue yueOHoOIl| cemuHap 1o Teme '
Y Hay4HOU
JIMTCPaTyphbl B TOM
qucie
NEKTPOHHBIX
pecypcoB
2
MIOJrOTOBKA K
OPaKTUIECKOMY H
nabopaToOpHOMY
3aHATHIO;
NpoBepKa
BBITIOJTHEHHE
WHIUBHUAYaIbHBIX
MPAKTHIECKUX
1.2 Kunematrka U JUHAMUKA padot (M/13); sanat, OIK-1.1,
B. AIATEIbHOTO IBH)KCHUS 2 2 2 5 CaMOCTOHTCHbH,OC satura OMK-1.2,
P | maGopaTopHbIX OIIK-1.3
n3yueHue yueOHoi
N pabor;
Y HAYYHOH
CeMHHAp 1O TeMe
JIUTEPATyPHI B TOM
qucie
NMEKTPOHHBIX
pecypcoB




1.3 3akoHBI COXpaHCHUS B
MEeXaHHKe

HOATOTOBKA K
MPaKTHIECKOMY H
1a60paTOpPHOMY
3aHATHIO;
BBITIOJTHCHUE
MPaKTHIECKHUX
pabot (MA3);
CaMOCTOSTENBHOE
n3ydeHue yueOHoi

Y HAYIHOH

JIMTEPATypHI B TOM
qucie

JNIEKTPOHHBIX

pecypcoB

[POBEepKa
WHJIUBHYaJbHBIX
3aj1ay;
CEeMHUHAp MO TeMe

OIIK-1.1,
OIIK-1.2,
OIIK-1.3

1.4 MexaHn4eckune
K0JIEOAHHS U BOJIHBI

15

MIOJTOTOBKA K
MIPaKTHIECKOMY U
nabopaTopHOMY
3aHATHIO;
BBITIOJTHEHNE
MPAKTHIECKUX
padot (M13);
CaMOCTOSITENbHOE
H3yueHHe yueOHOH

U Hay4HOH

JIUTEPATyPHI B TOM
qucie

NIEKTPOHHBIX

pecypcoB

pOBepKa
WHIUBUAYATbHBIX
3aj1au;
3aIuTa
1abopaToOpHBIX
pabor;
CEeMHUHAp 0 TeMe

OIIK-1.1,
OIIK-1.2,
OIIK-1.3

Hroro no pazneny

30

2. MonexynsapHas
TEpMOTHMHAMHKA

¢usnka

u

2.1

TEopHst

MonekynsipHO-KHHEeTHYEeCKas | 2

20

HOATOTOBKA K
IPaKTHYECKOMY H
1a00paTOpHOMY
3aHATHIO;
BBITIOJIHCHUE
MPaKTHIECKHUX
padot (MA3);
CaMOCTOATENBHOE
u3ydyeHne yueOHoH

Y Hay4HOU

JIUTEPaTyphbl B TOM
qrcIe

SNIEKTPOHHBIX

pecypcoB

IIpOBEpKa
WH/IMBUTYAJIbHBIX
3a1a4;
CEeMHHap 10 TeMe

OIIK-1.1,
OIIK-1.2,
OIIK-1.3




MIOJITOTOBKA K
MIPAKTUYECKOMY U

pecypcoB

1a60paTOpPHOMY
3aHSTHIO;
poBepKa
BBITIOJTHEHHE
WHIUBUAYaIbHBIX
MPAKTHIECKUX
abor (VI3): 3a71ad4; OIIK-1.1,
2.2 TepMoIMHAMUKA 10 P ’ 3al[UTa OIIK-1.2,
CaMOCTOSITENEHOE
.| mabopaTopHBIX OIIK-1.3
n3ydeHue yueOHoi
N pabor;
W HAy49HOH
CEeMHUHAp O TeMe
JIUTEPATyPHI B TOM
qHcIe
JNEKTPOHHBIX
pecypcoB
HWroro mo pasueny 30
3. DrekTpoMarHeTH3M
MIOJTOTOBKA K
OPaKTUIECKOMY H
nabopaTopHOMY
3aHSTHIO;
BBITIOJTHCHHUE
MPAKTHIECKUX IIpoBepKa
OIIK-1.1,
3.1 Dnexrpuueckoe rMoyie B 5 pador (MA3); WH/IMBUTYaJIbHBIX OIK-1.2
BaKyyMe U B BEILICCTBE CaMOCTOSITEIIBHOE 3a1ay; OTIK 1' 3‘
U3ydeHHUe y4eOHOl| cemuHap 1o Teme '
Y Hay4HOU
JIUTEPATyPhI B TOM
qucie
INMEKTPOHHBIX
pecypcoB
MOATOTOBKA K
MIPaKTHYECKOMY U
1a00paTOpHOMY
3aHSTHIO;
poBepKa
BBIIIOJIHCHHUE
HWHAWBUAYAJIbHBIX
MPAKTHIECKUX
3.2 [MocrosHHBII padot (M/13); 3a/E5, OIK-1.1,
' N 5 > 3aIIMTa OIIK-1.2,
INEKTPUIECKUIN TOK CaMOCTOSITENEHOE
.| mabopaTopHbIX OIlK-1.3
n3ydeHne yaeOHoi
. pabor;
Y HAYYHOH
CEeMHUHAp 0 TeMe
JIUTEPATYPHI B TOM
qucie
NEKTPOHHBIX




3.3 MaruutHoe TI0NIE B
BaKyyMe W B BEIIIECTBE

HOATOTOBKA K
MPaKTHIECKOMY H
1a60paTOpPHOMY
3aHATHIO;
BBITIOJTHCHUE
MPaKTHIECKHUX
pabot (MA3);
CaMOCTOSTENBHOE
n3ydeHue yueOHoi
Y HAYIHOH
JIMTEPATypHI B TOM
qucie
JNIEKTPOHHBIX

pecypcoB

[POBEepKa
WHJIUBHYaJbHBIX
3aj1ay;
CEeMHUHAp MO TeMe

OIIK-1.1,
OIIK-1.2,
OIIK-1.3

3.4 OnexTpoMarHuTHas
UHITYKIUL.
OnexTpoMarHuTHbIE
KoJteOaHwsI. [Tepemennsrit
JIEKTPUYECKUHN TOK

MIOJTOTOBKA K
MIPaKTHIECKOMY U
nabopaTopHOMY
3aHATHIO;
BBITIOJTHEHNE
MPAKTHIECKUX
padot (M13);
CaMOCTOSITENbHOE
H3yueHHe yueOHOH
U Hay4HOH
JIUTEPATyPHI B TOM
qucie
NIEKTPOHHBIX

pecypcoB

npoBepKa

WHIUBHAYAIbHBIX
3a1a4;

CEMHUHAp TI0 TeME

OIIK-1.1,
OIIK-1.2,
OIIK-1.3

3.5 DnexkTpoMarHuTHoe MoJe.
YpaBHeHUs Makcsenna.
DneKTpoMarHuTHbIE BOJIHEI

CaMOCTOSITENBHOE
H3yueHHe yueOHOH
U Hay4yHOH
JIUTEPATYPHI B TOM
qHCIIe
NEKTPOHHBIX

pecypcoB

CEMHHAp IO TEMEC

OIIK-1.1,
OIIK-1.2,
OIIK-1.3

Wroro no pazneny

29

Uroro 3a cemectp

18

18

18

89

3a4eT

4. BoaHOBas oNTHKA

4.1 NntepdepeHuus ceera

41

HOATOTOBKA K
IPaKTHYECKOMY H
1a00paTOpHOMY
3aHATHIO;
BBIIIOJIHCHHUE
MPaKTHIECKHUX
padot (MA3);
CaMOCTOATENBHOE
u3ydeHune yueOHoH
Y HAYy9HOH
JIATEpPaTyphl B TOM
qHcIe
JIEKTPOHHBIX

pecypcoB

poBepKa
WH/IMBUTYaJIbHBIX
3ajad;
3aIIuTa
1a60paToOpHBIX
pabor;
CEMHUHAp 0 TeMe

OIIK-1.1,
OIIK-1.2,
OIIK-1.3




MIOJITOTOBKA K
MIPAKTUYECKOMY U

pecypcoB

1a60paTOpPHOMY
3aHSTHIO;
poBepKa
BBITIOJTHEHHE
WHIUBUAYaIbHBIX
MPAKTHIECKUX
abor (VI3): 3a71ad4; OIIK-1.1,
4.2 Tudpakius cBera 7 P ’ 3al[UTa OIIK-1.2,
CaMOCTOSITENEHOE
.| mabopaTopHBIX OIIK-1.3
n3ydeHue yueOHoi
N pabor;
W HAy49HOH
CEeMHUHAp O TeMe
JIUTEPATyPHI B TOM
qHcIe
JNEKTPOHHBIX
pecypcoB
MIOJTOTOBKA K
MIPaKTHIECKOMY U
nabopaTopHOMY
3aHSATHUIO;
BBITIOJTHEHNE
MPAKTHIECKUX IpoBepKa
pIE)l6OT Wag3); I/IH,E[I/I]E)I/I,ZLygIILHLIX OIR-1.1,
4.3 Tlonspusauus cBera 5 i OIIK-1.2,
CaMOCTOSITENbHOE 3ajad;
. OIIK-1.3
n3ydeHue yueOHol| ceMuHap 1o Teme
U Hay4HOH
JIUTEPATyPHI B TOM
qHCIIe
NIEKTPOHHBIX
pecypcoB
HWroro no pazneny 16,1
5. KsanroBas ¢usuka. Dusuka
aToMa M spa
MOATOTOBKA K
MIPaKTHYECKOMY U
1a00paTOpHOMY
3aHSTHIO;
poBepKa
BBITIOJTHCHHUE
WHIUBUAYATbHBIX
MPAKTHIECKUX
abor (FI3): 3a71ad4; OIIK-1.1,
5.1 KBanToBas onrTuka 3 3 7 P ’ 3alMTa OIIK-1.2,
CaMOCTOSITENEHOE
.| mabopaTopHbBIX OIlK-1.3
u3ydyeHne yueOHoH
. pabor;
Y HAyYHOU
CEeMHUHap 0 TeMe
JIUTEPATyPhI B TOM
qucie
NEKTPOHHBIX




MIOJITOTOBKA K
MIPAKTUYECKOMY U

pecypcoB

1a60paTOpPHOMY
3aHSTHIO;
IIpOBEpKa
BBIIIOJIHEHHE
WHIUBUAYaIbHBIX
MPAKTHIECKUX
5.2  OCHOBBI  KBaHTOBOH padot (M/13); sanat, OIK-1.1,
' 7 > 3amuTa OIIK-1.2,
MEXaHUKH CaMOCTOSITENEHOE
.| mabopaTopHBIX OIIK-1.3
n3ydeHue yueOHoi
N pabor;
W HAy49HOH
CEeMHUHAp O TeMe
JIUTEPATyPHI B TOM
qHcIe
3JIEKTPOHHBIX
pecypcoB
MIOJTOTOBKA K
MIPAKTUYECKOMY H
nabopaTopHOMY
3aHATHIO;
IIpoBepKa
BBITIOJTHEHNE
WHIUBUAYATbHBIX
MPaKTUIECKUX
5.3 DneMeHTBl COBpPEMEHHO# pa6ot (M[13); 3aiad, OIR-1.1,
' 7 ’ 3almra OIlK-1.2,
(hu3MKK aTOMOB M MOJIEKYJI CaMOCTOSITENbHOE
.| mabopaTopHBIX OIlK-1.3
H3yueHHe yueOHOH
. pabor;
U Hay4YHOH
CeMHHap
JIUTEPATyPHI B TOM
qHCIIe
NIEKTPOHHBIX
pecypcoB
CaMOCTOSITENBHOE
H3yueHHe yueOHOH
1 HAy4IHOH OIIK-1.1,
5.4 ®Ouszuka TBEPIBIX TEN 7 |muTepaTypsl B TOM| ceMuHap IO TeMe OIIK-1.2,
qucie OIIK-1.3
NEKTPOHHBIX
pecypcoB
MOJrOTOBKA K
MIPaKTHYECKOMY U
1a00paTOpHOMY
3aHSTHIO;
NpoBepKa
BBITTOJTHECHUE
mpaxtueckx | AHAHBAIYTBHBIX
55 ATtoMHOE SIIPO. I;60T I3); 3aJ1a4; OIIK-1.1,
PannoaxktuBHOCTE. SnepHble 10 P ’ 3alMTa OIIK-1.2,
CaMOCTOSITENEHOE
peakuuu .| maboparopHbIX OIlK-1.3
u3ydyeHne yueOHoH
. pabor;
Y HAyYHOU
CEeMHUHAp 0 TeMe
JIUTEPATYPhI B TOM
qucie
3JIEKTPOHHBIX




5.6 DieMeHTapHbIC YaCTHUIIBI

15

HOATOTOBKA K
MPaKTHIECKOMY H
1a60paTOpPHOMY
3aHATHIO;
BBITIOJTHCHUE
MPaKTHIECKHUX
pabot (MA3);
CaMOCTOSTENBHOE
n3ydeHue yueOHoi
Y HAYIHOH
JIMTEPATypHI B TOM
qucie
JNIEKTPOHHBIX

pecypcoB

CEMHUHap 1o TeEME

OIIK-1.1,
OIIK-1.2,
OIIK-1.3

Hroro no pasaeny

13

12

12

53

Uroro 3a cemectp

18

18

18

69,1

OK3aMCH

Hroro no JUCHUITIIINHE

36

36

36

158,1

3a4€T, OK3aMCH




5 O0pa3oBaTte/ibHbIE TEXHOJIOTHH

[Ipn peanuzanuu pa3IUYHBIX BHUIOB y4ueOHOH paboTel HambOosee d(QeKTUBHBIC
pe3yibTaThl OCBOCHUS IUCUUIUIMHBI «®Du3uka» Hal0T TpaaulUoOHHBIE 00pa30BaTENbHBIC
TEXHOJIOTMM,  TEXHOJOTMU  MPOOJEMHOro  OOYy4YeHMs, HMHTEPAKTUBHBIE  TEXHOJIOTUU,
UH(POPMALMOHHO-KOMMYHUKAIIMOHHBIE 00pa30BaTeIbHbIC TEXHOJIOTHH.

1. ®opMbl yueOHBIX 3aHATUN C UCTIOJIB30BAHUEM TPATUIIMOHHBIX TEXHOJIOTHH:

Wudopmanmonnas  JIeKIMsS—  MOCIEIOBATEIbHOE  W3JOXKEHHE  Marepuana B
TUCIUIUIMHAPHON JIOTHKE, OCYIIECTBISIEMOE MPEUMYIIECTBEHHO BepOalbHBIMU CpEICTBAMU
(MOHOJIOT TpernoaaBaTes).

[IpakTuueckoe 3aHsATHE, MOCBSIIEHHOE OCBOSHUIO KOHKPETHBIX YMEHUU M HABBIKOB I10
NPEUIOKEHHOMY aJITOPUTMY.

JlaGoparopHasi paboTa — opranuzanus yueOHoi paboThl C peaIbHBIMU MaTepPHAIbHBIMU U
UH(POPMALIMOHHBIMA OOBEKTaMH, HKCIEPUMEHTAIbHAs pPadOTa C aHAJIOTOBBIMH MOJCIISIMHU
peabHbIX 0OBEKTOB.

2. ®opMbl yU€OHBIX 3aHATHH C HCIIOJIB30BAaHUEM TEXHOJIOTHH TPOOIEMHOTO O0yUCHHS:

[IpoGnemHas nekmuss — UW3IOXKEHUWE MaTepuaa, IMpeanoyiaraloee MOCTaHOBKY
NpoOJEeMHBIX M JUCKYCCHOHHBIX BOIIPOCOB, OCBEIICHHE pA3IMYHBIX HAy4YHBIX IOJXOJIOB,
ABTOPCKHE KOMMEHTApUH, CBSI3aHHBIE C PA3IMYHBIMU MOJEISMHU MHTEPHPETAIUU H3y4aeMOTo
Marepuaa.

[IpakTuueckoe 3aHaTHe B ¢GopMe NPAKTHKyMa — OpraHu3anus y4deOHO paboThl,
HanpaBlIeHHAs HAa PEIICHHE KOMIUICKCHOW Y4eOHO-II03HABATEIBHON 3aJaud, TPEOyIoImed OT
CTyJ€HTa IPUMEHEHHUS KaK HAyYHO-TEOPETUUECKUX 3HAHUM, TaK U MPAKTUYECKUX HABBIKOB.

3. @opMBbI YIeOHBIX 3aHATHI C UCTIOIB30BAHUEM CIICIIHATTU3NPOBAHHBIX HHTEPAKTHBHBIX
TEXHOJIOTHM:

Jlekumst «oOpaTHOM CBS3M» — JEKIHMS—IPOBOKANMS (M3JI0KEHHE MaTepHajia ¢ 3apaHee
3arIaHuPOBAHHBIMU OLIMOKAMH ), IEKIUA-0ece 1, TeKIUsI-TUCKYCCHSI.

4. ®opMbl YIeOHBIX 3aHITHN C HCIIOJIB30BaHHEM HH(POPMALMOHHO-KOMMYHUKAITMOHHBIX
TEXHOJIOTHIA:

Jlekuus-Bu3yanu3anusi — U3JI0XKEHUE COAEP)KaHUS COMPOBOXKAAETCS Ipe3eHTaLueH
(memMoHCTparmel y4eOHBIX MaTepHAIOB, TPEJICTABICHHBIX B Pa3IMYHBIX 3HAKOBBIX CUCTEMaX, B
T.4. WUTIOCTPATUBHBIX, IPahUUEeCKUX, ayH0- U BUIEOMATEPHATIOB).

[IpakTnyeckoe 3aHsTHE B (OpME TMPE3CHTAIMH — TIPEJACTABICHUE PE3yIbTaTOB
NPOEKTHON MJIM MCCIIEI0BATEIbCKON JEATEIbHOCTH C UCIOJIb30BaHUEM CHEMaTIM3MPOBAHHBIX
IPOTPAMMHBIX CPE/I.

6 YueOHO-MeTOAMYeCcKOe o0ecriedeHUe CAMOCTOSITeJIbHOI PadoThI 00y4aKoIHXCs
[Ipencrasneno B mpunoxxeHuu 1.

7 OneHoYHbIe CPeICTBA A5 NPOBeJeHUsI IPOMEKYTOYHOM aTTecTaluu
IIpencraBieHbl B IPUIIOKEHUH 2.

8 YueOHo-MeTOAMYeCcKOe H HH(POPMAIMOHHOE 00ecnedeHrue TUCIUIITHHBI (MOTYJIs1)
a) OcHoBHas TUTEpaTYypa:
1. Casenne, U. B. Kypc ¢usuku : yuebHoe mocobue st By3oB : B 3 Tomax / U. B.

CaBenbeB. — 8-e uzna., crep. — Cankr-IlerepOypr : Jlanb, [6. r.]. — Tom 1 : MexaHnuka.
Monekynspuas ¢usuka — 2021. — 356 ¢. — ISBN 978-5-8114-6796-9. — Tekcr
anekTponusli /[ JlaHp . DNeKTpoHHO-OMOmmoreynas  cuctema. —  URL:

https://reader.lanbook.com/book/152453 (mata obpamenus: 29.01.2024). — Pexxum gocryma:
JUIS aBTOPU3. MTOJIb30BaTENICH.

2. Casenbes, U. B. Kypc obuieii pusuku : yueOHoe mocodue : B 3 Tomax / . B. CaBenbes.
— 15-e u3n., crep. — Cankr-IletepOypr : Jlanp, [6.1.]. — Tom 2:



https://reader.lanbook.com/book/152453

OnexTpudecTBo U MarueTusM. Boxnbl. Ontuka — 2019. — 500 ¢. — ISBN 978-5-8114-3989-8.
— Texkcr : onekrpounsii // Jlaue : »ieKTpoHHO-OMOMMoreunas cucrema. — URL:
https://reader.lanbook.com/book/113945 (mata obOparmienus: 29.01.2024). — Pexxum goctyna:
JUTSL aBTOPU3. TTOJIb30BATEIICH.

3. Cagenbes, U. B. Kypc ¢usuku : yueObHoe nmocobue : B 3 Tomax / U. B. CaenbeB. — 7-¢
u3., crep. — Cankr-IlerepOypr : Jlans, [6. r.]. — Towm 3 : KBanToBas ontuka. AToMHas pusuka.
®dwusuka TBepaoro Tena. Gusnka aToMHOTO sipa U aneMeHTapHbix yactun — 2019. — 308 ¢. —
ISBN 978-5-8114-4254-6. — Tekcr : anekrtpoHHbiii // JlaHb : 31eKTpOHHO-OMOIMOTEYHAS
cucrema. — URL: https://reader.lanbook.com/book/117716 (mara obpamenus: 29.01.2024). —
PexxuMm noctyna: s aBTOPU3. OJI30BATEIIEH.

0) lonoJiHMTEILHASA JIATEpaTypa:

1. Jemumuenko, B. U. ®usuka : yueonuk / B.1. lemunuenko, U.B. Jlemuauerko. — 6-¢
u3a., nepepad. m gorn. — MockBa . UH®PA-M, 2020. — 581 c. + Jlomn. marepuaisl
[DnexTpoHHbIi pecypc]. — (Bricmiee oOpa3oBanue: bakamaBpuar). - ISBN 978-5-16-010079-1. -
Tekcr : onexktponnsni. - URL: https://znanium.ru/read?id=372962  (mara oGpareHus:
29.01.2024). — PesxuM 10CTYyIIA: 10 ITOMAIMCKE.

B) MeToanyeckue yKazaHus:

1. Mexanuka. MonekyisipHast (pU3UKa U TEPMOJAMHAMUKA : JTAOOPATOPHBINA MPAKTUKYM /
E. H. Acranos, 3. H. botaesa, JI. C. [lomxkenkosa u 1ip. ; MI'TY. - Marautoropck : MI'TY, 2016.
- 1 AJIEKTPOH. OIIT. JICK (CD-ROM). - URL:
https://host.megaprolib.net/MP0109/Download/MObject/20687. - TekcT : 3eKTPOHHBIA.

2. Beuepkun M. B. DiekTpocTaTika U MOCTOSHHBINA TOK : TipakThkym / M. B. BeuepkuH,
O. B. Kpusko, E. B. MakapueBa ; MI'TY, Un-t sHepretuku u aBromatuku, Kad. usuxm. -
Marnuroropck : MITY, 2012. - 1 osnekrpon. onr. guck (CD-ROM). - URL:
https://host.megaprolib.net/MP0109/Download/MObject/580 . - TekcT : 3neKTPOHHBIH.

3. CaBuenko 0. 1. TlepemenHslii TOK : 1abopatopHsiii npaktukym / F0. U. CaBuenko, O.
H. BocrpoknyroBa, H. 1. Mumenesa ; 0. 1. CaBuenko, O. H. Boctpoknyrosa, H. U.Mumienesa
; MI'TY. - Maruutoropck : MI'TY, 2018. - 1 snekrpon. ont. guck (CD-ROM). - URL:
https://host.megaprolib.net/MP0109/Download/MObject/2081 . - ISBN 978-5-9967-1151-2. -
TeKCT : DIIEKTPOHHBIN.

4. dusuka TBEPAOro Tejla, aToMa M aTOMHOTO s/ipa : yueOHoe nocobue [ By3os] / C. A.
byrakos, JI. M. Jonrymun, M. A. Jlucosckas, B. B. Maspunckuii ; Marautoropckuii roc.
texanyeckuid yH-T uM. I'. 1. HocoBa. - Maraurtoropck : MI'TY um. I'. K. Hocoga, 2019. - 1
CD-ROM. - 3arn. c¢ tutyn. »skpaHa. - Copnepx.: JlaGopatopusie pabotel. - URL:
https://host.megaprolib.net/MP0109/Download/MObject/2393 . - ISBN 978-5-9967-1531-2. -
TeKCT : DIEeKTPOHHBIN.

5. Koukun 1O. I1. Coopuuk 3amau mo ¢usuke : npakrukym / 0. I1. Koukun, U. IO.
Boradesa ; MI'TVY. - Marautoropck : MI'TY, 2018. - 1 anektpoH. ont. nuck (CD-ROM). - URL:
https://host.megaprolib.net/MP0109/Download/MObject/2122 . - ISBN 978-5-9967-1162-8. -
TeKCT : DJIEeKTPOHHBIN.

r) [Iporpammuoe obecneuenue u UHTepuer-pecypceni:

IIporpammuoe o0ecnneyenne

Haumenosanue I1O Ne norosopa CpoOK IeiCTBUS TUIEH3UN
7Z1p ¢B000IHO pacupocTpansemoe I1O 0eccpoyHO
Bbpaysep Yandex |cBoGoaHO pactpoctpansemoe [10 0EeCCPOUIHO
FAR Manager cB00OAHO pactpocTpansemoe [10 06eccpouHO



https://reader.lanbook.com/book/113945
https://reader.lanbook.com/book/117716
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IIpodeccnonanbHble 0a3bl JaHHBIX M MH(POPMAIMOHHBIE CIPABOYHbIE CHCTEMbI

HasBanue kypca

CcrlIKa

DnekTpoHHbIe pecypchl oubmmoreku MI'TY um.
I'.1. HocoBa

https://host.megaprolib.net/MP0109/Web

[TouckoBas cuctema Axanemus Google (Google
Scholar)

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

9 MaTtepHaJIbHO-TEXHHYECKOE o0ecTeueHne TUCIUTILIHHBI (MOLYJIs1)

MaTepHaano-TeXHqucxoe obecrieucHue JUCHHUIIIMHBI BKJIIFOYACT:



https://host.megaprolib.net/MP0109/Web
https://scholar.google.ru/

JlekIMOHHAs ayTUTOPHS BKITIOYAET:
MynsTuMeanHbIE CPEeICTBA XPaHEHUS, TIepeau U MPeCTaBIeHUs HHPOPMAIIHH.

Jlaboparopus «MexaHUKH, MOJIEKYJIAPHOU (DU3UKH U TEPMOJUHAMHUKN BKIIIOYAET:

1. bBauctuueckre MassTHUKHU.

2. Mastauk OGepOeka.

3. dusnueckuii MasTHUK.

4. locka I'anpToHA.

5. JlaGopaTopHasi yCTaHOBKA JUI MCCIIEOBAHUS PaCIPENEICHUs] TEPMOIICKTPOHOB 10
MOJYJIIO UX CKOPOCTH.

6. JlaGopaTtopHast ycTaHOBKa HJisi ONpENENICHUs TMOKa3aTelel aauadbarbl Y METOJIOM
Knemana u /Ie3opma.

7. JJaGopaTopHasi yCTaHOBKA JIJIsl POBEPKH 3aKOHA BO3pPACTaHUs SHTPOMHH B MpOIECcCe
nuddy3un ra3oB Ha MOJIEIU MTEPEMEIIMBAaHUS IAPOB.

8.JIabopaTopHasi ycTaHOBKA Ui IPOBEPKHU 3aKOHOB BO3PACTaHUS SHTPOIUU B IpoOIecce
Ter1000MeHa.

9.YcraHoBka IsabopaTopHas i HM3YyYEHHUS 3aBHCUMOCTH CKOPOCTH 3BYKa OT
temneparypsl "M®-C3-M"

10. VYcranoBka mnabopaTtopHas Mg HCCIEAOBAHUSA TEIMJIOEMKOCTH TBEPJIOTO Teia
"MO-TET-M".

11. YcranoBka nabopaTtopHasi AJis ONpPENeIeHUs YHUBEPCAIbHON Ta30BOM MOCTOSHHOM
"M®-OI'TI-M".

12.Ctenp mabopaTOpHBIiA ra30BbIe MTPOLIECCHI.

13. MepuTenbHbBIi HHCTPYMEHT.

JIaGoparopust «NEKTpUUECTBA U ONITUKN» BKIHOYALT:

1. JlabopaTopHas ycTaHOBKa Ul UCCIIEI0BAHUS DIIEKTPOCTATUYECKOTO M0JIS C TOMOILBIO
OJIMHApHOI0 30H/a.

2. YcTaHOBKA JUTS ITYHTUPOBAHMS MIJUTHAMIIEPMETPA.

3. YcraHoBka 1abopaTopHas 11 OnpeieeH!sl ”HIYKTUBHOCTH COJICHOM 1A U MAarHUTHOM
IIPOHUIIAEMOCTH.

4. YcraHoBKa jabopaTopHasi A7 M3ydeHHs Pe30HaHCa HaINpsDKEHUH M onpelesieHus
UHAYKTUBHOCTH

5. JIabopatopHasi ycTaHOBKa JUIsl M3y4YE€HUs JUIMHBI CBETOBOM BOJIHBI U XapaKTEPUCTUK
TU(GPaKIUOHHOMN PEIIeTKH.

6. JlabopaTopHass yCTaHOBKa JUIs OINpENeNIeHUs pajuyca KPUBU3HBI JIMH3BI U JUTMHBI
CBETOBOM BOJIHBI C TOMONIBIO KoJier, HproTona.

7. JlaboparopHasi ycTaHOBKa JUIsl ONpPE/AEICHUs KOHILIEHTPALlMM PacTBOPOB caxapa U
ITOCTOSIHHOW BpAIllCHUS.

8. MepuTenbHbIi HHCTPYMEHT.

JlabGopaTopus «ATOMa, TBEPIOTO TEJIA, SIAPay» BKIIOYACT:

1. JTaGoparopHas ycTaHOBKa JJIs U3y4eHUs BHEHIHETO (GoTordexra.

2. YcTaHOBKa UIsI U3Y4YCHHs CIIEKTpa aTOMa BOJOPOJA W OMpPEIeSICHHs] TOCTOSHHOW
Punbepra.

3. YcranoBka nmabopaTopHas ISl OTIpeIeIeH s MOTEHITNala BO30YKICHHS Ta3a.

4. YcTaHOBKa /7151 OTIpeIeNIeHUs] JUIMHBI TPoOera YacTHUIl B BO3TyXe€.

5. MepuTtenbHbIii UHCTPYMEHT.

Aynutopuu A TPYNIOBBIX U UHAWBUAYAIbHBIX KOHCYJIbTAIMM, TEKYLETO KOHTPOJIS U
IIPOMEKYTOUYHOM aTTECTALMK BKIKOYAIOT: MHTEPAKTUBHASA JOCKA, IPOEKTOP;
MynbTUMEAUINHBINA ITPOEKTOP,IKPaH.



AyIMTOpHM I CaMOCTOSATEIBHOM pabOTBl C BHIXOJOM B HHTEPHET M C JOCTYIIOM B
SIIEKTPOHHYIO HHPOPMAMOHHO-00pa30BaTEIbHYIO CPEely YHUBEPCUTETA.

KOMITBIOTEPHBIC KJIACChI; YNTAIbHbBIE 3aIbl OMOIMoTeKH [lepcoHabHBIE KOMITBIOTEPHI C
naketom MS Office, ¢ Bexomom B HHTEpHET © C JOCTYIOM B BICKTPOHHYIO
UH()OPMAIIMOHHO-00Pa30BaTEIbHYI0 ~ CPEly  YHHBEPCHTETa  BKJIIOYAIOT:  IEPCOHAIBHBIC
kommbroTepsl ¢ makerom MS Office.

[Tomemenne Ui XpaHeHUsT W OPOPHIAKTHYECKOTO OOCIYKMBAaHHUS  y4eOHOTro
000py/IOBaHUSl BKJIIOYAIOT: CTEJUIAXH, CEH(Bl A XpaHEHUs ydeOHOro oOOpyIOBaHUS.
WMHCTOVMEHTHI 1151 DEMOHTa 000DVIOBAHUSL.



IIpunoxenne 1
Y4eOHO-MeTOAMYECKOE 00ecTedYeHHe CAMOCTOSATeIbHOM PadoThl 00y4arOINXCSI

[To qucumtumne «®u3nkay MpeaycMOTpeHa ayIMTOpHAs ¥ BHEAYAUTOPHAS] CAaMOCTOSITEIIbHAS
paboTa 00y4aroUXC.

Ay,Z[I/ITOpHaH CaMOCTOsATCIIbHaA pa60Ta CTYACHTOB IpEAIoIaracT pei€eHNEC KOHTPOJIBHBIX 3aJa4d
Ha NPAKTHYCCKUX 3aHATHAX.

Ilpumepnuie ayoumopnuvie konmpoavhuie pavomul (AKP):

1 cemecTp

KonTpoabsnas padora Ne 1 «®@Pu3nveckue 0CHOBbI MEXaHUKH»

3aganue 1. Paquyc-BeKTOp YaCTHUIbI ONPEEISETCS BRIDAKEHHEM T =3t% +4t°] + 7K, r1e 1, J, Kk -
eMHUYHbIe BekTopa oceil X, Y, Z. Beruncnuts: 1) myTh S, npoiinenHsiil yactunei 3a nepssie 10c,

2) Moztynb iepeMeIeHus Ar 3a Toxe Bpemsi, 3) yckopenue yactunbl. OtBer: S=500M, Ar=500mM,
a=10 m/c’.

3aganue 2. Koneco BpamaeTcst BOKpYr HEMOJBUKHOW OCH Tak, YTO yroJl IOBOPOTa 3aBUCUT OT
BPEMCHH 110 3aKOHY ¢=10+20-t-2-t*. HaiiTu: 1) cpenHee 3HaueHHE YITIOBOW CKOPOCTH (@) 3a

POMEKYTOK BpeMeHH OT t=0 10 OCTaHOBKH; 2) YIIIOBOE YCKOPEHUE B MOMEHT OCTAHOBKH KOJIeCa;

3) mosTHOE YCKOpEHUe TOYKH, Haxoasmekcst Ha paccTossaun 0,1M OT ocH BpaIlieHus JIs MOMEHTA
2 2

Bpemenu t=4 c¢. Otser: 10 pan/c; -4 pan/c”; 1,65 m/c”.

3ananme 3. [1o ropu30HTAIBLHON MOBEPXHOCTH ABHMXKETCS TENIO Maccoil M=2 Kr moj JAeHCTBHEM
cunel F=8 H, HampaBneHHOW Tox yriom 0=60° K ropusoHTy. HaiiTu paccrosinue, KoTopoe
IPOLLIO TEJIO, €CJIM €ro CKOPOCTh YBeNIMUMiIach ¢ 3 10 5 m/c, a KO3PPUIMEHT TPEHUS MEXIY
TEJIOM M MOBEepXHOCTHIO paBeH u=0,1.01BeT: 5,9 M.

3ananme 4. [llap maccoit M;=5 Kr OBIXKETCS CO CKOpocThio Vi= 1 M/C W CTaJKuBaercs ¢
MTOKOSITIIAMCS TIIAPOM Maccoi My=2 kr. OnpenenuTe CKOPOCTH IAPOB MOCIIe yaapa. Y 1ap CUuTaTh
yIOPYTUM, OpsIMbIM U lieHTpasibHbIM. OTBeT: 0,43 M/c, 1,43 M/c.

o -1
3ananue 5. YpaBHeHHe KoJieOaHUN TOUKH UMEET BUJI: x = A.cosa;(tﬂ) ,T1e A=0,02 M, 0=mtc ", T

=0,2 c. Onpenenuth Mepuoj, HadaIbHYIO a3y KojaeOaHWil TOYKU U €€ YCKOpEHHE B MOMEHT
Bpemeru 1 ¢. Otet: T=2 c; ¢0=0,27 pan; a =0,16 M/c2.

Kontpoabnas padora Ne 2 «Crarucrudyeckasi Gu3uKa ¥ TEPMOAUHAMHUKA»

3ananme 1. HaiinuTe 11 ra3oo0pa3Horo a3ora TeMIepaTypy, Ipu KOTOPO CKOPOCTSIM MOJIEKYJT
vi = 300 m/c u V2 = 600 M/C COOTBETCTBYIOT OJIMHAKOBbIE 3HAUEHMsI PYHKIIMU pacrpeiesieHus

Makcgemna f(V). Oter: T— m(v; -V’ _ 330K,
4k In(V, /V,)



3ananue 2. VneanpHbld IBYXaTOMHBIM Ta3 00bEeMOM S5 JI U JIaBJICHUEM 10° Ia HM30XOPHUYECKHU
Har peJm, B pe3ynLTaTe yero CpGI[HHH KHHCTHUYCCKAas 3H€pF Usa €ro MOJ'IeKy.H yBCJII/I‘{I/IJIaCB oT
0,0796 5B no 0,0923 5B. Ha ckoabpKo npu 3TOM U3MEHUThCS JaBiieHue raza? B nanbHeiinem ras3
M30TEPMHUYECKU PACHIMPUIN JI0 HAadalnbHOTO mAaBiieHus. Omnpenenure oO0beM Ta3a B KOHIIE
npouecca. Oteer: yBenuuutcs Ha 0,16 Mlla; 5,8 .

3aganue 3. Omnpenenure Kod(QPUIMEHT TEIUIONPOBOAHOCTH A a30Ta, eciu Kod(duimeHt
JUHAMUAYECKON BA3KOCTH 1 AJISl HEro mpu Tex ke ycnoBusax paseH 10 mxlla-c. Oter: A=7,42
mBt1/™M-K.

3aganue 4. 12 r a30Ta HAXOJATCS B 3aKPBITOM cocyae o0bemoM 2 1 mipu Temnepatype 10°C.
4

[Tocne HarpeBanus 1aBjieHue B cocyne crano paBHo 10 Mm.pt.cT. Kakoe konmdecTBo Terma Obu10

coo0rieHo razy npu HarpeBanuu? OTBeT: 4,1- 10° JIx.

3aganue 5. Cmemanu Boay maccoil mi=5kr npu temnepatype T1=280 K ¢ Bomoii maccoit
my=8kr npu Temmeparype T; =350 K. Haiitu: 1) temneparypy 6 cmecu; 2) nsmenenue AS
SHTpOMNUH, npoucxosuiee npu cmemuBanuu. Otset: 323 K; 0,3 xIx/K.

Kourpoabnas padora Ne 3 «Q1eKTpr4ecTBO U MarHeTU3M»

3apanme 1. Dnexkrpuueckoe mnoje co3aaHo AByMs 3apsaamu (1=10 vKn1 u  =-20 K,
HaxosIuMucs Ha pacctosiHun 0=20 cM apyr ot apyra. OnpenenuTh HapsHKEHHOCTh MOJIS B
TOUKe A, yJaJeHHOH OT MepBOro 3apsaa Ha paccrosiHue 1=30 cM u oT BTOporo Ha =50 cm.
Paccunrate paboTy, KOTOpYI0 HEOOXOIMMO COBEpIIMTH, YTOOBI TMEPEHECTH TOUYCHHBIH 3apsin
q0=5-10'4 Ki 13 Toukn HaxoasAmmiics mocepenuHe Mex 1y 3apsiaamu B Touky A.  Otser: 280B/M,
0,42 JTx.

3ananue 2. VMmeercs mpenHa3sHAYCHHBIA IJi1 M3MEpPEHUs pa3HocTU moreHnuanoB no 30 B
BOJILTMETp compotuBieHruemM 2 kOwm, xotoporo pasneneHa Ha 150 penenuit. Kakoe
COTPOTHUBIIEHUE HAJO0 B3STh U KaK €ro BKJIIOYHUTh, YTOOBI STUM BOJBTMETPOM MOKHO OBLIO
M3MEPUTh Pa3HOCTh MOTEHIMANOB 110 75 B? Kak n3mMeHutcs npu 5ToM 1ieHa AeNeHus BOJIbTMeTpa?
Otset: 3 kOwm, 0,5 B/gen.

3ananme 3. [1o mpoBosoyHON pamKke UMerolIel (opMy IPaBUIBHOTO IECTUYTOJIbHHUKA, UAET TOK
cuioif 1=2 A. Ilpu 3TOM B LIEHTpe paMKu 00Opa3zyeTcs MarHuTHOE MOoJie ¢ HalpsHKeHHOCThIo 33
A/m. Haiitu [uinHy IpOBOJIOKH, U3 KOTOPO# caenana pamka. Oteert: 1=0,2 m.

3aganue 4. [IpoBozsimas paMka oMelieHa B OJHOPOAHOE MarHUTHOE MoJje ¢ uaaykuueit B = 0,1
Ti. IInmockocTh paMKH COCTaBIISIET C HAPABIEHUEM MarHUTHOTO IOJI  yroJl ¢ = 30°. Momas
pamku S = 20 oM, conpotusiieHre R = 0,1 OM. MaruutHoe 1osie paBHOMEPHO YMEHBIIIAETCS J10
Hynd 3a Bpemst At=0,1 c. Onpenenute: a) cpegHee 3HaY€HUE 3.]1.C. UHAYKIMU, BO3ZHUKAIOLEH B
pamke; 0) cuily HMHAYKLIMOHHOTO TOKa; B) 3apsi, KOTOPBIA MPOTEUET MO paMKe 3a Bpems
ymenbmieHus noss. Oreet: 1 MB; 10 MA; 107 K.

3ananme 5. ConeHonsl ¢ MHIYKTUBHOCTBIO L=7 MI'H u akTHBHBIM compoTuBieHneM R=44 Om
NOJKIIOUMJIM K MCTOYHHMKY IOCTOSHHOTro HampsbkeHuss Ug, a 3areM K TeHepaTtopy
CHUHYCOM/IAJIbHOTO HAaINpsDKEeHUs ¢ JeicTByromuM 3HaueHueM HanpsbkeHust U,=Uo. Tlpu xakoit



4acTOTe I'eHepaTopa MOLIHOCTb, MOTpedisieMas COJCHOUAOM, OylneT B 5 pa3 MEHbIIE, YeM B
nepsBoM ciydae? Otser: v=2 kl'11.

2 cemecTp
KonTpoubnas padora Ne 4 «Onruka»

3aganue 1. B ompiTe FOHra Ha myTH OTHOTO W3 HHTEPPEPHUPYIOIMIUX JTYUCH MOMENIaach TOHKAs
CTEKJIIHHAS IIJITACTUHKA, BCJIEJACTBUE YETo IIEHTPaJIbHAs CBETIIAs M10JI0Ca CMEIAIach B MOJIOXKEHUE
MEePBOHAYAJILHO 3aHATOE TSATOW CBETJION MOJocoW(HE cuMTasl LEeHTpaiabHOW). JIyd mamaer Ha
IUTACTUHKY nepneHaukyaspHo. [lokazarens npenomiienus miactuaku N=1,5. J[muHa BOIHBI cBeTa
A=6-10"" m. KakoBa TOJIIMHA IIIACTUHKU? OTBET: 6 MKM.

3ananme 2. benblil cBeT majgaeT HOPMaJIbHO HA MOBEPXHOCTh CTEKJISSTHHOM IJIACTUHKU TOJIIMHON
d=0,4 mMxMm, HaxozsIIelcs B Bo3ayxe. [Tokasarens npemomienust crekia Ne,=1,5. Onpenenure: a)
TEOMETPUUECKYI0 U OINTHYECKYI0 PA3HOCTh XO0JAa UHTepdepupyromux nydeil B MpOXOAsIIeM
cBere, 0) IJIMHBI BOJH, HHTCHCUBHOCTh KOTOPBIX OCJIA0JISETCS TOCIIe MPOXOKACHUS TUIACTHHKH.
CuutaTh, YTO BUJIMMAs 4acTh CIEKTpa JIEKUT B MHTepBase JuIMH BoJiH OT 0,4 1o 0,7 mxm. OTBeT:
0,8 mxmMm; 1,2 mxMm; 0,48 MKM.

3aganue 3. Ha audpakunoHHy0 penieTky HOpMaabHO MajgaeT My4oK cBera. KpacHast TuHUS C
JUIMHOW BOJHBI A=630 HM BHIHA B CIEKTPE TPETHErO MOpPSAKa MO YIJIOM (p:710. Kakas
CHEKTpaJibHasl JIMHUS BHUJIHA TOJ 3THUM K€ YIJIOM B CIIEKTpE ueTBepToro nopsaka? Yemy paBHa
noctosiHHas perieTku? CKOJIbKO BCEro KpaCHbIX MAKCUMYMOB JlaeT 3T1a perierka? Oteer: 473 HM;
2 MKM, 7.

3ananme 4. J[Ba mossipu3zaTopa paACMOJIOKEHBI TaK, YTO YroJd MEXIYy HUX IIJIOCKOCTSIMU
nporyckanns paBen  25°. OmnpemennTh, BO CKONBKO pa3 yMEHBIINTCS WHTCHCHBHOCTD
€CTECTBEHHOI'0 CBETa MPH MPOXOXKJIEHUU: 1) yepe3 onuH (MepBbIil) MoOaspu3aTop, 2) yepe3 oda
nosnsipuzaropa. Koaddunuent nornomienus csera B nossipusarope paseH 0,08. Otser: 2,17;
2,88.

3aganue 5. Kakas nons sHepruu poToHa U3pacxofoBaHa Ha pabOTy BEIPBIBAHMSI AIEKTPOHA, €CIIN
KpacHas rTpaHuna Qoroadpdekra 307 HM M MaKcUMalbHAas KHHETHYECKas OJHEPTus
dorornekrponos 1 3B? Otser: 0,8.

Kourpoabsnas padora Ne 5 «KBantoBasi puznkay»

3ananme 1. Yepnoe teno umeer temmneparypy 3 kK. Ilpm oxmaxaeHun Tena JIMHA BOJIHBI,
MPUXOJAIIASACS HA MAaKCHUMYyM H3J1ydaTeJIbHOM CIIOCOOHOCTH, M3MEHUach Ha 8 MKM. J[o kakoi
TeMIiepaTypsl oxiaawiocs Teno? Oreer: 323K.

3aganue 2. DnekTpoH obnagaeT kuHerndeckoi sHeprueit 30 3B. Onpenenuts 1e6pOHIEBCKYIO
JUIMHY BOJIHBI 3JIEKTpOHA. BO CKONBKO pa3 M3MEHUTCS 3Ta JUIMHA BOJHBI, €CIIM KMHETHYECKas
sHeprust ymenbiutesa Ha 20%? Otser: 2,2- 1071 Mm; 1,12,



3ananue 3. Ilpu NBWXEHWM YacTHUIIBI BIOJIh OCH X CKOPOCTh €€ MOXKET OBITh OmpenesieHa C

TOYHOCTBIO (ommOKoi) mo 1 cm/c. HallTu HeompeneaeHHOCTh KOOPAWHATHI, €CIIM YaCTHIeH
. -28

sBisieTcsi: 1) anektpon, 2) npodbunka maccoii 0,1r. Oteer: 0,01m; 10" M.

3ananue 4. Yactuna HaxoquTcs B OECKOHEUHO TIYyOOKOH OIHOMEPHOH MOTEHIMATBbHOW HMest
MUHUMAaJbHYIO 3Hepruto. KakoBa BeposATHOCTb OOHAPYKEHMsI YaCTULIbI B CPEAHEN TPETU SAMBbI?
Otsert: 0,609.

3amanue 5. OnpenenuTh JUIMHY BOJHBI, COOTBETCTBYIOLIYIO TpeThell InHuU cepun banbmepa: 1)
B cniexktpe uznydenuu Bogopoja, 2) B cnexrtpe uznyuenus nona reaus. Orset: 434um, 109HM.

KonTpoabHas padora Ne 6 «®@Pu3uka s1ipa v 3J1eMeHTAPHBIX YaCTHID

3aganne 1. [lepBoHauajpbHAsS Macca HM30TONA WUpHUAMS 2lr paBHA M = 5 T, TIEpUON
77 s

nosypacnaaa 75 cyrok. Omnpeaenure, CKOJIbKO sep pacnazeTcs 3a 1 CeKyHIy B 9TOM Ipernapare.

CKoJIbKO aTOMOB 3TOro mpernaparta octaHeTcss depe3 30 CyTOK U BO CKOJIBKO Pa3 M3MEHUTCS
1 .

aKTHUBHOCTH Mpernapara 3a 3to Bpemsi? Oter: 1,67-10 5; 1,2 10%; 1,32.

3aganue 2. Snpo Gepuumns-7 f-paguoakTuBHO 1Mo cxeMe K-3axBara. 3anucath peaknuo. Kakne
YacTULIBI IPU ATOM 00pa3oBaInCh?

3aganue 3. HellTpuHHOE M3i1ydyeHHE 3BE3/bl MOYKET BO3HUKHYTH 3a CUET OOBEIMHEHUS ABYX
MIPOTOHOB ¢ 00pa3oBaHUEM JelToHa. 3anuimuTte peakiuio. Kakue yactuupl eme oOpa3yrorcs B
9TOU peakiuu?

3aganue 4. Haliti sHepruio cBs3M sijipa, KOTOPOE UMEET OJIMHAKOBOE YMCIIO TIPOTOHOB U
HEUTPOHOB U PaJNYC, B TOJITOPA pa3a MEHBIINHN paauyca siapa 2’Al. OtBet: °Be, 56, 5 MaB.

3aganue 5. V3 mepBoHavyanbHO CBOOOJHBIX MPOTOHOB U HEHUTPOHOB OOpasyercs sapo
yraepoja-12. Kakas sHeprusi npu 3TOM BBIAEISETCS, KaK OHA Ha3biBaeTca? Eciu cuHTe3upoBaTh
TakuM oOpazoMm 1 T yrimepoja, TO CKOJIBKO BCEro BBIIEIUTCS Mpu 3ToM sHeprun? Kakxomy
KOJU4eCcTBY HepTH 3Ta sHeprus skBuBaieHTHa? O1BeT: 92,4 MaB; 740 I'Ik; 16 T.

BHanI[I/ITOpHaﬂ CaMOCTOATCIIbHAsA pa60Ta o6yqa}0mnxc;1 BKJIIOUAaeT B ceOs: npopaGOTKy
JICKOMOHHOI'O MaTepualia, U3YUCHUC JIMTCPATYPHI MO COOTBETCTBYIOLICMY pa3Acily, PCHICHUC
WHIUBUAYAJIBbHBIX JOMAIIHUX 3adad, HNOATOTOBKY K BbIIIOJHCHHUIO J'Ia60paTOpHBIX pa60T,
MMOATOTOBKY K OTHUCTY I1O J'Ia60paTOpHLIM pa60TaM, MOATOTOBKY K CCMHHApaM.

Ilpumepnvie unousudyanvnwvie oomauwinue 3adoanus (U/]3)
1 cemectp

3apaua Ne 1 «KnuHemaTnka nocrynarejJbHOr0 M BpalaTeJbHOT0 IBHUKEHU S



Touka ABMIKETCS 1O OKPYKHOCTH pamuycoM 4 M mo 3akony o = A+ Bt rpe S — IIPOWICHHBII
nyTh, A=8 M, B=2 M/t Bpemsi. OnpeieNinTh, B KAKO MOMEHT BPEMEHN HOPMAJIbHOE YCKOPEHHUE
paBHO 2 m/c?. Haiitn CKOPOCTb, TAHT'€HLIMAJIIBHOE U IOJHOE YCKOPEHHWE TOYKH B 3TOT MOMEHT
BpEMEHU

3amaua Ne 2 «/IluHaMKMKa OCTYNATENbHOTO ABUKEHHS»

Ha 0601 maxoBuka nuamerpoM 60cM HaMOTaH MIHYP, K KOHILY KOTOPOT'O IIPUBSI3aH IPy3 C Maccoit
2 xr. OmpeneiauTb MOMEHT HMHEPLUUU MAaxOBHKa, €CJIM OH Bpalllasich PAaBHOYCKOPEHHO IO
IeicTBUEM Ipy3a, 3a BpeMs t=3C npuoOpel yrioByr CKOpocTh 9 pasn/c.

3amaua Ne 3 «/IlnHaMuKa BpamaTeJbHOI0 JIBHKEHHU

Ha Ban B Buie IIMH]Ipa ¢ TOPU3OHTAIBHOM OCBIO BpAIllEHUsI HAMOTaHA HEBECOMasi HUTh, K KOHILY
ee TpHUKpervieH rpy3. Kakyro yrioByr CKOpPOCTh OyIeT MMETh BaJl CITYCTsl 2C TOCIE Hadvaja
JIBUKEHHUS Tpy3a, eclid Macca Bana 4 kr, ero paguyc 20 cm, Macca rpysa 0,2 Kr, 1eiCTBUEM CHJI
TPEeHMsI Ha JBUKYIIHMECS Tela MOKHO IpeHeOpeyb

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

JIBa manbIx 1o pa3mepy rpysa maccamu Mi=10 Kr u My=15 Kr nojBeIeHbl HA HUTAX OJUHAKOBOU
JUTHHBI L=2 M B OJTHOW TOYKE U CONMPHUKACAIOTCSA MEXy cO00H. MeHbIINH rpy3 ObLI OTKIIOHCH Ha
yron a=60° u ormymen. OmnpegeauTe BBICOTY, Ha KOTOPYIO MOAHHMYTCS 06a rpysa IOCie
abCOJIIOTHO HEYIIPYTOro yaapa

3agaua Ne 5 «MexannuecKkue KoJ1e0aHUD»

[Tepuon 3aryxaromux kosnebanuil paseH T = 4c, norapudmuueckuil 1eKpeMeHT 3aryxanus 1,6;
HavanbpHas Qasza paBHa 0. Cmemienue Touku B MoMeHT 1/4 paBHo 4,5 cM. Hanucate ypaBHeHUe
Kosie0aHUM U MMOCTPOUTH rpauk B Mpesenax TpEX NepuooB

3agaua Ne 6 «PeIATHBHCTCKASA MEXaHUKA»

B naGoparopHoii cucreme orcyera OAHa U3 JABYX OJAMHAKOBBIX YACTHIl C MAcCOW Mo MOKOUTCH,
npyrasi IBMKETCs co ckopocThio V=0,8¢ mo HampaBieHHIo K mokosimeiicst yactuie. Onpenenure
PENSITUBUCTCKYIO MacCy JBHXKYILICHCS YacTHIbl B JIaDOpaTOPHOM CHUCTEME OTcueTa U ee
KMHETUYECKYIO SHEPTHUIO

3agaua Ne 7 «MKT. Cratucruueckasi puznka»

B cocyne oopemoM 20 1 HaAXOAMTCS CMECh BOJOPOJAA M Tenus Moj jAaBieHueM 2 atMm. OOmas
Macca cMecH 5 T. I/ISBCCTHO, 4qTO CpCAHASA KMHETUYCCKAsA SHECPIrus MOCTYIAaTCIbHOI'O JBUKCHUA
MoJIeKya cMecH ra3oB paBHa (0,038 sB. Bo ckoibKO pa3 OTIM4aroTCs Macchl BOJOPO/Ia U TEIIHS B
cmecu?

3agauya Ne 8 «MneanbHbBIH ra3»

3 MoJIs a30Ta IIOTHOCTHIO p=1,251<r/M3 M30XOPHO HArpelid Tak, YTO €ro JaBJICHUE N3MEHWIACH C
1,1-10° Ma mo 1,6:10°ITa, a 3arem n300apHO CKalld 10 TNEpPBOHAYAJIbHON TeMIepaTyphl.
Omnpenenure TemMnepaTypsl B KaXJIOM U3 TPEX ONUCAHHBIX COCTOSHUI M KOHEUHBII 00beM rasa.
N300pa3ute rpaduku 3TUX MpoIieccoB B KoopauHatax P-T



3amaua Ne 9 «IlepBoe Ha4Ya 10 TEPMOAMHAMU K

B pe3ynbpTare n30TepMHUYECKOro pacimupeHus azota Mmaccoi m=0.2krnpu temmneparype T=280 K
o0beM ero ypenuuuBaercs B 2 pasza. Omnpenenutb: 1) pabory A, COBEPIICHHYIO Ta3oM IpU
pacmpennd; 2) usmeHeHue AU BHyTpeHHEH dHEpruu; 3) KOJUYECTBO TEIIOTH Q, MOIydeHHOE
ra3om

3amaya Ne 10 «Bropoe Ha4Ya/10 TEePMOAMHAMHU KN

Kycox npaa maccori m =200r, B3sThIi nipu TemmiepaType t; = -10C°, Obu1 HarpeT 10 TeMIepaTypbl
t, =0C° u pacmuiaBiieH, mocje 4ero oOpas3oBaBiIascs BoJa ObUIa Harpera 0 TemIepaTypsl iz =
10C°. Onpenenuth U3MEHEHUE AS PHTPOIHHU B X0J1€ YKa3aHHBIX MTPOIIECCOB.

3amaua Ne 11 «uiekTpocTaTHKa)

DnekTpuueckoe mnoje coznano asyms 3apsaamu (1=10 uKn u =-20 uKin, maxogsmmmucs Ha
paccrostauu 0=20 cM apyr oT Apyra. OnpenenuTh HaPSHKEHHOCTD OIS B TOYKE A, yIaIeHHON OT
MepBOro 3apsiia Ha paccrosiHue r1=30 cM u oT BTOporo Ha =50 cM. Paccuutats paboTy, KOTOPYIO
HEOOXOAMMO COBEpIIMT, 9YTOOBI MEPEHECTH TOYedHBI 3apsix (o=510" Kin u3 Toukm
HAXOJSAIIUNCS TOCePEANHE MEXKTY 3apsiiaMu B TOUKY A.

3amaua Ne 12 «IlocTOSSHHBIH 3JIEKTPHYECKHIA TOK»

Ha puc. 3.1. £1=1,0 B, £=2,0 B, £3=3,0 B, r;=1,0 Om, ,=0,5 Owm, r3=1/3 Om, R1=1,0 Om, R3=1/3
OmM. Omnpenenure: 1) cuibl TOKa BO BCEX y4YacTKax LIENH; 2) TEIJIOBYIO MOLIHOCTb, KOTOpas
BBIJIEJIIETCS] HA CONPOTHBIIEHUH Rs.

3,13
Rj £a 2

R3

nr 51

3apauya Ne 13 «JaekTpoMarseTusm»

[To nByM O€CKOHEYHO [JIMHHBIM TMPSMBIM TapajUICIbHBIM IPOBOJIAM, HAXOJAIIMMCA Ha
pacctostauu R=10,0 cm apyr ot Apyra B Bakyyme, TekyT Toku 11=20,0 A u 1,=30,0 A onuHaKOBOTO
HarnpaBieHus. OmnpeaenuTe MarHUTHYIO WHAYKIUIO 1MoJs B, co3maBaeMoro Tokamu B TOYKax,
JeKalMX Ha MPSMOM, COeNMHSAIOMUX 00a mpoBofa, ecnu: 1) Touka C JI€XKUT HA PaCcCTOSHUU
r=2,0 cM neBee JIeBOro mpoBoja; 2) Touka /[ gexut Ha paccrosauu ,=3,0 cM mpaBee MpaBoro
npoBoAa; 3) Touka G nexut Ha paccTostHuH I3=4,0 cM MpaBee JIeBOro MpoBO/A.



3amaua Ne 14 «QuiekTpoMarHeTu3m»

DIIeKTpOH, yCKOpeHHbIH HampspbkeHnem U=200 B, Bieraer B OJHOPOJHOE MarHWTHOE IOJIE C
uHaykauen B=0,7- 10* Tn MEePIEHANKYISIPHO CUJIOBBIM JIMHUAM. HailTh pagnyc OKpyx HOCTH,
10 KOTOPOH JABUXKETCA 3JIEKTPOH B MAarHUTHOM 110J1€ U niepuoj ero Bpamenus. Oteser: R=0,68 wm;
T=5,1-107c.

3amaua Ne 15 «QjieKTPOMATrHUTHAS WHIYKIUSD)

[TpoBosmKiA TUIOCKUI KOHTYP, UMEIOIHA (HOpMy OKpYKHOCTH paauyca I = 0,05 M momenieH B
OJIHOPOJHOE MArHUTHOE IOJI€ TaK, YTO JUHUM MAarHUTHOM HWHIYKIMHM TIOJIS HAaNpaBJICHbI
NEPIEeHIUKYIAPHO IUIOCKOCTH KoHTypa. CompotuBieHue koHtypa R = 5 Owm. MaruutHas
UHAYKIMS MeHsieTcs no 3akoHy B = kt, roe k = 0,2 Ta/c. Onpenenure: a) 3.1.C. MHIYKIHH,
BO3HHUKAIOIIIYIO B 3TOM KOHTYpE; 0) CHIIy HHIYKIIMOHHOTO TOKA; B) 3apsij, KOTOPBIH MPOTEYET 110
KOHTYpY 32 IEePBbIE 5 CEKYH]I U3MEHEHUS TOJISI.

2 cemecTp
3anauya Ne 16 «AnTepdepeHuns cBeTa OT TOYEYHBIX HCTOYHHKOB)

B ombite FOHTa Ha MyTH 0THOTO M3 UHTEP(EPUPYIOMIUX JIyUeH MOMEIanach TOHKAsK CTCKJISTHHAS
IJJaCTUHKA, BCJICACTBHE 4YEro IICHTpajdbHAas CBETJas I10jJoca CMelanach B IIOJIOKCHHUE
MEePBOHAYAIILHO 3aHATOE ISITON CBETIION MONOCOM(HEe cuuTas UeHTpaiabHou). Jlyd mamaer Ha
IUTACTUHKY MepneHauKyisipHo. [lokazarens mpenmomieHus miaactTuHkd N=1,5. JlnuHa BOJHBI
2=6-10" M. Kakosa TOJIIIUHA [IJIACTUHKU?

3agaua Ne 17 «MHTepdepeHnns cBeTa B TOHKUX IJICHKAX»

[TnockomapasienbHas CTEKISHHAS IUTAaCTMHKA TOMMMHONM 0=1,2 MKM © C moKa3areiem
npesnoMieHus Ney=1,5 moMenieHa Mexay IByMsl CpeIaMH C MOKa3aTeNsIMU IPEJIOMIIEHUs Ny U Ny.
Cser ¢ quHO# BoJHBI A=0,6 MKM MajaeT HOpMaIbHO Ha TUIACTUHKY. OnpenenuTe OnTHYECKYIO
Pa3HOCTh XOJa BOJIH, OTPaXEHHBIX OT BEPXHEHW U HIKHEH IOBEPXHOCTEW IIJIACTUHKH U
OTpeieNIuTe, YCHUICHWE WM OClla0JieHne WHTEHCUBHOCTH MPOMCXOIHUT MPH HHTEPHEPEHLIUU B
CIEMYIONIUX CIIydasx: a) N1<n<ny; 6) N1<n>n,

3agaua Ne 18 «/Iuppaxuus @penens»

Haiinure paauycel mepBbIX Tpex 30H DpeHens A IJIOCKOHW BOJHBI, €CIIM PACCTOSHUE OT
BOJIHOBOH MOBEPXHOCTH JI0 TOUKU HaOmoaeHus 1 M. J{nmnna BomHbl A=500 HM.

3agaua Ne 19 «/Inppakuus ®paynropepa»

Haiitn HanGonpmmii NopsAAOK CHEeKTpa JUIsl KEJITON JTUHUKM HATpUs C JUTMHOW BOJHBI A=589 HM,
ecii MocTostHHAS AudpakunoHHoN perneTkd =2 MkM. CKOJBKO BCEro MakCHMYMOB JIaeT 3Ta
pemerka? [lo KakuM yriom ¢ HabIOAAETCS MOCIEAHUNA MaKCUMyM?



3amaua Ne 20 «Ilossspu3anus cBeTa)

VYron Mexay MI0CKOCTAMU MPOMYCKaHUS ABYX IMOJISIPU3aTOPOB paBeH 50°. EcTecTBEHHBIH CBET,
POXOJs Yepe3 Takylo cuctemy, ocnabnsercs B 8 pas. IIpeneOperas morepsiMu cBeTa INpU
OTPaKCHHH, OTPEACTUTH KOI(PPHUIMCHT MOTIONICHHS CBETA B TIOJIIPU3aTOPAX

3apaua Ne 21 «@orto3dgdexr»

Onpenenuth HAaUMEHBITUH 3aICPKUBAIOIINKA TIOTCHIIMAJI, HEOOXOAMUMBIA JIsi TMPEKpaIieHus
SMHUCCHH C TTIOBEPXHOCTH (DOTOKATOMAA, €CIIM OH OCBEUIASTCS U3ITydeHUEM ¢ TuHOM BosHbl 0,4
MKM, a KpacHas rpaHulia Jyisl MaTepraia karoaa paBaa 0,67 MKkm

3amaua Ne 22 «TensioBoe u3ryyeHue»

Uepnoe teno Harpenu ot TemmepaTypsl 600K 1o 2400K. Bo ckonpko pa3 yBenmuuiach ooOmas
TEIUIOBasl JHEprusi, wu3inydaemas teiaoM? Ha ckombko W3MEHWIAch JUIMHA — BOJIHBI,
COOTBETCTBYIOIIAs] MAKCUMYMY SHEPTHH U3ITyYCHHS U CIIEKTPAILHBINA COCTAB U3TyYCHHUS?

3agaua Ne 23 «Ippext Komnronay»

®oroH c¢ sHeprueir 1 M»sB paccesuics Ha cBOOOJHOM mOKoWBIIEMCS 3jeKkTpoHe. Haiitu
KAHETHYECKYIO DHEPTHUIO DJIEKTPOHA OT/IA4H, €CIIH B PE3yJIbTaTe PACCeSTHUS JITMHA BOJIHBI ()OTOHA
u3MeHmIach Ha 25%

3agaua Ne 24 «Jj1eMeHThI KBAHTOBOH MeXaHUKH

HpI/I JABMKCHHUM 4YaCTHULBI BAOJIbL OCH X CKOPOCTH €€ MOXET OBITh omnpeaciieHa ¢ TOYHOCTBIO

(ommOkoi) go 1 cm/c. HaiiTu HeompeaeneHHOCTh KOOPAWHATHI, €CIM YacTHUIleH siBisiercs: 1)
AIIEKTPOH, 2) apobuHKa maccoii 0,1r

3agaua Ne 25 «HacTuna B mOTEeHIUAJILHON IMe»

Cob6cTBeHHast (PyHKIIMS, OMMCHIBAIOLIAS COCTOSTHUE MMKPOYACTHUIIBI B OECKOHEYHO TITyOOKOM

. 7n
. . w,(X)=Csin —x
MOTEHITUATBHON sIME IUPUHON [, UMEET BUJT I Vicnonp3ys ycinoBus HOpMUPOBKH,

OIpENIENNUTh NOCTOSAHHYIO C.
3agaua Ne 26 «Atom no reopuu bopa»
BbruucnuTh paanychl epBbIX TpeX OpOUT 3JIEKTPOHA B aTOME BOJIOPOIa

3apauya Ne 27 «M3iaydyenune atoma»

HaiiTn HamOomnplIyl0 M HaWMEHBUIYIO JUIMHBI BOJH cepuu I[lameHa B crnekTpe H3Iy4YeHHs
BoZ0poaa. CpaBHUTH NOJIYYEHHBIE 3HAYECHHS C JITTMHAMU BOJIH BUAUMOTO U3ITy4EHHUs

3agauya Ne 28 «PaauoakTUBHOCTD)»

192
r
[lepBoHauanbHast Macca U30TONA UpUIKS /7 paBHAa M = 5 r, mepuoj nojypacnaga 75 CyTOK.

OmnpenenuTe, CKOJIBKO siiep pacmazercs 3a 1 cekyHay B 3ToM npenapate. CKOJIBKO aTOMOB 3TOTO



npenapara octaercs 4yepes 30 CyTOK U BO CKOJIBKO pa3 M3MEHUTCS aKTUBHOCTH IIpenapara 3a 3To
Bpems?

3amaua Ne 29 «3aKkoHbI COXpaHEHHS B siIEPHBIX PeaKIUAX))

B uentpe conHila mpoTekaeT TepMOsiiepHas peakiusi CHHTE3a refius U3 BOJIOpoa, B KOTOPOH U3
4

YeTbIpex MPOTOHOB oOpa3yercs aapo He™ u n1Ba mo3utponHa. 3anummure 3Ty peakuuto. Kakue ee

YaCTHUIIbl 00pa3yrOTCs B HEW?

3amaua Ne 30 « JHeprusi B siiePHBIX PeaKIUAX

235 .
Kakoe xonnuectBo U™ «BbIrOpaeT» 3a roj] B SAEPHOM PEaKTOPE C IMEKTPUUECKON MOIIHOCTHIO 1
I'Bt u k.n.a. 38%? Cuurarb, 4TO pacnaj siiep ypaHa MoJ JIEUCTBUEM TEIUIOBBIX HEUTPOHOB
MIPUBOAMUT K 00Pa30BaHUIO M30TOTOB KCEHOHA-141, cTpoHIMA-92 U TpeX BTOPUYHBIX HEUTPOHOB.

Ilepeuens nabopamophvix pabom

1 cemectp

No 1 «ITpumeneHre 3aKOHOB COXpaHEHUS JJI ONPeIeTICHNs CKOPOCTH TOJIEeTa YN

Ne 4 «MccnenoBanue BpalaTeIbHOTO ABHKEHUS TBEPJIOTO Tela BOKPYT HEMOABHKHOM OCH»

Ne 5 «Omnpenenenue xapakTEpUCTUK 3aTyXalOMIUX KoleOaHuii GU3nueckoro MasTHUKa»

No 11 «M3ydyeHune cTaTUCTUYECKUX 3aKOHOMEPHOCTEM»

Ne 14 «Onpenenenue nokasarens aguadbarsl merogoM Knemana u Jleopmay

No 21 «MccnenoBanue 371€KTPOCTATUUECKOTO OISt C TTOMOIIBIO 30H/1a)

No 24 «Pacmmpenue npesena u3MepeHus: aMrepMeTpa MoCTOSHHOTO TOKay

No 28 «Ompenenenue WHAYKTHBHOCTH  KaTyIIKM ¥ MAarHAUTHOW  TIPOHHUIIAEMOCTH
(beppOMarHuTHOTO TEJIa»

2 cemecTp

Ne 32 «Ompenenenue paavyca KpUBU3HBI JIMH3bI M IOJIOCHI NPOIYCKaHUS CBETO(UIBTpa C
noMo1nbko kKosier Herotona»

Ne 34 «Onpenenenue JIMHBI CBETOBOM BOJHBI U XapaKTEPUCTUK TUPPAKIIMOHHON pEIeTKI

Ne 35 «Onpenenenne KOHIIEHTPAMA PaCTBOPOB caxapa U MOCTOSTHHON BpaleHUSI»

Ne 36 «CHaTve BOJBTAMIEpPHBIX XapaKTEPUCTHUK (QOTOdJIEMEHTa U  ONpeIesieHue €ro

=]

YYBCTBUTEILHOCTH»

Ne 41 «MccnenoBanue Bo30yX/A€HUS aTOMOB T'a3a»

Ne 42 «Onpenenenue ri1aBHbIX KBAHTOBBIX YMCell BO30YKICHHBIX COCTOSIHUI aToMa BOJIOPOIa
Ne 51 «M3ydyeHne 3aKOHOMEPHOCTEN O-pacrana

Ne 53 «Ompenenenne MakCUMalbHOW SHEPrUM B-4acTUI] U HUACHTU(UKAIMS PaJHOAKTUBHBIX

©

IpenapaToB»



Ilepeuens 6onpocoe Kk ceMuHapCKuM 3aHAMUAM
1 cemectp

Cemunap Ne 1 "KuHemaTnka M JIMHAMHKA MOCTYNATEJbHOr0 W BPAIIATEJIbHOIO
JBUKeHHun"
1. Mexanuueckoe npmxenue. Cucrema orcuéra. MaTepualibHasi TOUKA.
2. OCHOBHBIC KMHEMATHYECKUE XapPaKTEPUCTUKH: NEPEMEIICHHE, MyTh, CKOPOCTh, YCKOPEHHE:
MOJIHOE, HOpMaJIbHOE, TaHTeHIaIbHOe. Kitaccudukanmst TBHKEHUA.
3. TlocrymarensHoe aBmwxeHue. LleHTp Macc. BpamiatenbHoe 1BHKEHHE.
4. OCHOBHbIE KMHEMATHYECKUE XapPAKTEPUCTUKH BpaAIIaTEIbHOTO JBIXKEHHS: YroJl MOBOPOTA,
YIJIOBOE MEPEMENIEHUE, YTIIOBBIE CKOPOCTh U YCKOPEHUE.
5. CBs3b MeXAy JMHEHHBIMHU UM YIJIOBBIMM XapaKTEPUCTUKH JBM)KCHHUS. PaBHOMepHOe u
paBHOIIEPEMEHHOE BpalaTeabHOe ABWKEHUA. [loHSATHE cOCTOSHUS (U3HUYECKOW CUCTEMBI U
YpaBHEHUS JBUKEHUS.
6. JlunamMuyeckue XapakTepUCTUKU: CUJla , CUJIOBOE MOJIe, MAacca, UMITYJIbC.
7. 3axonsl HeloTOHA.
8. JluHamMH4YecKHe XapaKTepHUCTHUKH BPAIIATEIBHOTO JIBMIKCHHS: MOMEHT CHJIbI OTHOCHUTEIBHO
ocH, MOMEHT uHepiuu. OCHOBHOM 3aKOH TUHAMUKH BPaIaTeIbHOTO JBUKCHUS.

Cemunap Ne 2 "3akoH coxpaneHus'
1. 3akoH coxpaHEHUs UMITYJIbCA, YCIOBUS €r0 BbIIOIHEHUS.
2. 3aKOH COXPAaHEHUs] MOMEHTA UMITYJIbCa, YCIOBUS €r0 BHIIIOJHEHHUS.
3. Pabora, mommHOCTh. PaboTa rpaBHTAlMOHHOW CHIIBI, KOHCEpPBAaTHBHBIE CcHibl. Pabora
pesyabTupytouie cuwibl. KuHetnueckass sHeprus, TeopeMa 00 HM3MEHEHUM KHHETHYECKOM
SHEPIHH.
4. 3aKoH COXpaHEHUs MOJTHON MEXaHUYECKOW SHEPTUH, YCIOBUS €r0 BHIIOJTHEHMUS.

5. Coynapenue IByX Tell.
6. CBsI3b 3aKOHOB COXPAaHEHUS CO CBOMCTBaMH MPOCTPAHCTBA U BPEMEHH.

Cemunap Ne 3 "Koseb6anusi v BoJIHBI"
1. ®usnyueckuit 1 MaTEMaTUICCKUN MAITHUKHU.
2. 'apmoHuueckue, cBOOO/IHEIE, BBIHYK/ICHHbIE u 3aTyxarouue KoJeOaHus:
nuddepeHnuranbabie, TpaduKku, XapakKTepUCTUKH.
3. SIBnenwue pezoHaHca u ero ¢usznyeckas npupoja. [Ipumepst.
Bonna. Bunel Bora. Mexanusm o0pa3oBaHUs MEXaHUYECKUX BOJIH.
3ByKoBas BoiHa. MexaHu3M 00pa30BaHus 3BYKa B ra3ax.
BosiHOBOE ypaBHEHUE.
Crosiyast BotHa. MexaHu3M 00pa3oBaHus. Y paBHEHUE CTOSUYEH BOJTHBI.

No gk

Cemunap Ne 4 "CraTncrnyeckne MeTOAbI ONMUCAHUA MaKpocucrem"
BeposTHOCTH NOSIBIEHUS TUCKPETHOW U HENTPEPBIBHOW CIIyYalHBIX BEIUYHH.
@YHKIMS pacIpeesIeHNs] BEPOATHOCTEN. Y CIIOBUE HOPMHUPOBKH.

Cpennee u HanboJIee BEPOSITHOE 3HAUCHHE CITYIallHOW BEJTMYUHBI.
Cratuctudeckue Metoibl. OCHOBHBIE MOJOKEHUS CTATUCTUYECKON (DU3UKH.
Pacnpenenenne Makcgeia, ['aycca, bonsiimana.

asrLONE

Cemunap Ne 5 "TepmoannamMuveckne MeTOIbI ONMCAHUSA MaKpocucTem'
VYpaBHEeHHE COCTOSHUS UAEATBHOTO ra3a.
Pacnpenenenue sHepruu no creneHsM cBo6obl. CpeHss SHEPTUs MOJIEKYIbI.
3. TemmoemkocTh. MosipHas U yAenbHas TEIUIOEMKOCTH. Y paBHeHue Maiiepa.

™=



4. BHyTpeHHss SHEeprus Kak QyHKIHUs COCTOSHUS cucTeMbl. PaboTa kak (yHKIMS mporiecca.

5. IlepBoe HavasI0 TEPMOTUHAMHUKH.

6. M3onporecchl: M30TEPMHUUYSCKUN, HU30XOPHUECKUN, U300apUYecKuii, anuabaTuyecKui,
HOJUTPONUYECKHH.

7. OHTponus. CBONCTBA 3HTPOIINU U30JIMPOBAHHON CUCTEMBI.

8. BTopoii 3akOH TepMOIUHAMHUKH.

9. Huxin Kapno. K.i.a. muxna Kapho.

Cemunap Ne 6 "JaexkTpocratnyeckoe noJje"

DJIEKTPOCTATUUYECKOE MOJIe. DIEKTpUUecKui 3apsia. 3akoH Kymnona.
HanpsixeHHOCTB 35ekTpocTaTiyeckoro mnoss. [Ipunnun cynepno3unuu.

ook BekTopa E . Teopema I'aycca.

[ToTeHnaIbHOCTh AJIEKTPOCTATUYECKOTO MoJIst. Teopema o HUPKYIISAIIH.

CBsi3b MEX 1Y HAIPSHKEHHOCTHIO U TOTCHIIHAJIOM.

I'eomerpuueckoe onucanue nossi. CUII0BbIE JIMHUHA. DKBUIIOTEHIIMAIbHBIE TOBEPXHOCTH.

S

Cemunap Ne 7 «IlocrosiHHbIi TOK. [lenn mocTrosiHHOrO TOKA"

OnekTpuueckuii TOK. [IMOTHOCTH TOKa. YpaBHEHHE HEMPEPHIBHOCTH.
3akon OMa AJ1s1 OTHOPOJHOIO yYacTKa IIETH.

Conporusienue nmpoBognuka. CoequHeHHE CONPOTUBICHUN.

3akon Oma mjig HeogHOpoAHOTO yyacTka nenu. Ctoponuue cuibl. IJ1C.
[TpaBuna Kupxroda.

MomtHocts Toka. 3akoH Jxoynsa-Jlenna.

ok wdE

Cemunap Ne 8 ""MaruuTHoe noJjie. JJ1eKTPOMarHUTHASI MHAYKIUsA'"

1. VictouHuku MarHuTHOro mnosis. MarHuTHOE MOJie JBMXKYLIErocsl 3apsiia U IPOBOJHMKA C
ToKOoM. 3akoH buo-Casapa.

2. TIoTOK W HUPKYJISIHS BEKTOpa MHAYKIMU MarHuTHOTO ToJsl. Teopema ["aycca u Teopema o
LHUPKYJISLUH.

3. Cumna Jlopenna. JIBrkeHue 3apsHkeHHONW YaCTHIIBI B MArHUTHOM TIOJIE.

4. Cuna Amnepa.

5. 3akon anekTpoMaruutHoi uHAyKIuu dapanes. [Ipasumno Jlenna.

6. BuxpeBoe 31ekTpuieckoe mnoie.

7. SIBnenue camomnaykuuu. Maaykrusnocts. ConaeHous.

2 cemecTp
Cemunap Ne 9 "Hnrepdepenuus n 1udpakuus cpera’

DIIEKTPOMAarHUTHBIE BOJIHBI.

KorepeHTHOCTb 1 MOHOXPOMATUYHOCTh CBETOBBIX BOJIH.

WnTepdepenius cBeTa OT IByX HCTOUHUKOB.

WuTepdepeHius cBeTa OT MI0CKONapaIeIbHOMN MIaCTHHKY.

WnTepdepenius cBeTa OT MIACTUHKY nepeMeHHoN TonmuHbl. Konblia HeioToHa.
[Tpumenenue unTepdepeHIm cBera.

ok wdE



7. SIBnenne mudpakiun. OcoOeHHOCTh AU(BPAKIMKU CBETOBBIX BONH. [ludpakuus Ppenens u
®paynrodepa.

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

9. HMudpaxuus OpeHens Ha KPYrJIoM oTBepcTHH. 30HBI DpeHerns.

10. Iudpakmus Ppaynrodepa Ha y3KOH NPSIMOJUHEHHOH IIETU. YCIOBUS MaKCUMyma H
MUHHMYMa. 3aBUCUMOCTh HHTEHCUBHOCTH CBETA OT yIJIa AU(paKium.

11. Tudpaxupronnas pemerka. OCHOBHbIE XapaKTEPUCTUKH JU(PPAKLIUOHHON peIIeTKH. Y CI0BUS
TJIABHBIX MAKCUMYMOB 1 MUHUMYMOB U J100aBOYHBIX MUHUMYMOB.

Cemunap Ne 10 "'Ioasipu3anus ceera’

1. IMonsipuzanus cBera. ECTeCTBEHHBIN M MOJSIPU30BAHHBIN CBET.

2. Tlonspu3zanys cBeTa Mpu OTPAKEHUH U IIpeJIoMiIeHnH. 3akoH bprocTepa.

3. llonapuzauusa npu  JgBOMHOM  sydenpenomsieHud. CBoHcCTBa  OOBIKHOBEHHOTO U
HEOOBIKHOBEHHOTO JIY4€il.

4. Tlonspuzanuonnsie npu3msl. [Ipuszma Hukoms.

5. 3akon Mantoca. AHanmu3 MoJISIpU30BaHHOTO CBETA.

6. OnTuyecku akTUBHBIE BEIECTBA. BpalieHne mIoCKOCTH MOJISIpU3aliy CBETa.

Cemunap Ne 11 "KBanToBasi onTuka"

1. TennoBoe wu3nydeHwe abCONMIOTHO vepHoro Tena. 3akoH Crtedana — bonpiMana. 3akoH
cMmenieHus: Buna.

2. KopIryckynsipHO-BOJTHOBOH JIyaJlu3M CcBeTa. DHEPTUs U UMITYIbC (poToHa. [laBineHue cBera.

3. ®oroaddext. 3akonsl porodddekra. Dopmyna DitHiTeHA.

4. Oddext Komnrona. ®opmyna Komnrona.

5. BonHoBbie cBoiictBa uactuil. JlnuHa BoiHbl ae bpoiinsa. [IpuHmun HeomnpeaeneHHOCTH
['eitzenOepra.

Cemunap Ne 12 "Crpoenne atoma'

Monenu aroma. [imanetapHas MOJIETb aTOMa.

IToctynatel bopa.

W3nyuenue aroma BoJI0Opo/a U BOJOPOAOINIOA00HBIX cucTeM. CrieKTpalibHbIE CEpPHH.
®opmyna bansmepa.

CreKTpbl MHOTOJIEKTPOHHBIX aTOMOB. 3aKOH Mo3H.

agrONE

Cemunap Ne 13 "OcHoOBHbIE M0JI03KEHUS KBAHTOBOI MeXaHUKH"

1. KBantoBele coctosiHus. BonHoBas ¢QyHkuus u ee @usnmyeckuil cmpica. [IpuHnun
cynepno3unuu. Ypasaenue lIpenunrepa, KBaHTOBBIE ypPaBHEHUS IBUKCHUS.

2. HekoTopsle 3a/1auri KBAHTOBOM MeXaHUKH. YacTuia B OECKOHEYHO IITyOOKOW IMOTSHIIHALHOM
aMme. KBaHTOBaHUE dHEPTHUN.

3. KBanToBBIE YHMClla, XapaKTEPHU3YIOIIHE IIOJIOKEHUE DJIEKTpOHa B arome. KBaHTOBaHWE
sHeprun. KBanToBaHne MoMeHTa umnyibsca. CIuH 3J€KTPOHA.

4. CxeMa sHepreTH4ecKux ypoBHel aroma Bogopoja. [Ipasuiia or6opa mpu aTOMHBIX epexojax.
5. I'paHuIbl IPUMEHUMOCTH KBAHTOBON MEXaHUKH.



Cemunap Ne 14 " ArTomHble siApa, UX cBoiicTBa. PaguoakTuBHoCcTh"

SIBneHue paiMOaKTUBHOCTH.

OCHOBHOH 3aKOH paJuOaKTUBHOIO pacnaja. PaaroakTUBHBIE PsibL.
CocTaB 1 XapaKTEpUCTUKN aTOMHOTO siipa. SInepHble CUIIbL.
KanenbHas u 0601049euHas MOJIEIH sIEp.

Macca u 3Heprus cBs3u sapa. Y nejibHas 3Heprus cBsizu. Paguyc sapa.

o~ E

Cemunap Ne 15 "Snepubie peakuuu'

1. SnepHble peakuuu.

2. DHeprus sIepHOU peaKIluu.

3. YpaBHEHHE U PHEPreTHUECKOe ycJoBHE o-pacmana. CBsA3b PHEPTUU OL-YACTHULIBI C IEPUOJIOM
nonypacnazaa. TyHHenbHbIN 3¢ ekt mpu o-pacnajge. CoekTp o-4acTHII.

4. XapakTtep cmekTpa y-uznydeHus. [Iporeccel B3auMOAEWCTBUS Y-KBAaHTOB C BELIECTBOM.
3aBUCHUMOCTh HMHTEHCUBHOCTHU Y-M3JIyd€HUS OT TOJIIMHBI cjos BemecTtBa. CpaBHEHUE
IIPOHUKAOIEH CLIOCOOHOCTH Pa3IUYHbIX BUJIOB U3TYUECHHUS.

5. Tpu Buga B-pacmaga. DHepreTudyeckuil crektp P-uacTuil. ['umore3a HEUTPUHO. 3aKOHBI
coxpaHeHus pH B-pacnane. Jlentonsl. JIeNTOHHBIN 3apsi.



puiioxenne 2

OIIeHO‘leIe cpeacrea Jid MpoOBEACHUSA l'[pOMC)KyTO‘lHOﬁ aTTeCTallun

a) [lnanupyembie pe3yJbTaThbl 00yUYeHHs U OLlEHOYHbIE CPEACTBA ISl IPOBEACHUS MIPOMEKYTOUHON ATTeCTAlUM:

Kon unaukaropa

NHaukaTop AOCTHIKEHUS
KOMIIETEHIIUH

O1neHOYHBIC CPEICTBA

OIIK-1: Cnocoben peuiaTh 3aa4u HpO(I)CCCI/IOHaJ'IbHOI‘/'I ACATCIIbHOCTH, IPUMCHSA METOAbI MOJACIIMPOBAHUS, MATCMATHYCCKOI'O aHAJIN34d, CCTCCTBCHHOHAYYHBIC

o0IIenH)KeHEPHBIEC 3HAHUS

OIIK-1.1

Ucnone3yer
€CTECTBEHHOHAYYHBIE 3aKOHBI U
MPUHLUILI IPU PELICHUHU
MPAKTUYECKUX 3a/1a4

Ilepeuenb TeopeTHYecKMX BONMPOCOB K 3auety ( 1 cemectp):

1. Kunemaruka nocrymarenbHoro aBuxkeHus. IloHsTue paamyc-BeKTOopa, CKOPOCTH U YCKOPEHHUS.
Hauanbnele ycnosus. [psmas 1 oOpatHas 3a1a4ll MEXaHUKH.

2. JIBmkeHHWE MO OKPYXHOCTH. YTOJ IOBOPOTA, YIJIOBasi CKOPOCTh M YIJIoBOoe yckopeHue. CBsi3b
YIIIOBBIX U JTMHEHHBIX BEIUYMH.

3. KpuBonuneitHoe aBmkeHue. TaHTeHIMATLHOE W HOpMabHOE yckopenwue. [loiHOE yckopeHue.
YToi MeXay CKOPOCTBIO U YCKOPEHUEM.

4. UnepuunanbHble cucteMmbl orcyera. [loHsTe cuibl, Maccel W umnyiabca. OCHOBHOM 3aKOH
JUHAMUKH TIOCTYIIATENbHOIO IBUKCHUS.

5. MoMeHT uMIynbca U MOMEHT CHJIBI OTHOCHUTEIbHO TOYKH. OCHOBHOE ypaBHEHUE TUHAMHUKU
BpaIaTEIbHOTO IBUKCHMUSL.

6. Bpamenue Bokpyr HEMmoABWKHONW ocH. MOMEHT MHepIuH. PacdeT MOMEHTOB HHEPIIMH TPOCTHIX
ten. Teopema Ilrelinepa.

7. 3aKkOHBI COXpaHEHHUs B MEXAaHUKE. 3aMKHYTasi CUCTeMa. 3aKOHbI COXpPaHEHUs UMITYJIbca U MOMEHTA
HMITYJIbCA.

8. Pabora u moutHOCTE. KHHETHUECKAs SHEPTHS MOCTYIIATEIBHOTO U BPALIATEIHHOTO IBUKCHHS.

9. KoncepBatuBHble cuibl. [loTeHmanbHas sHeprus. 3aKOH COXpPaHEHHUs MOJIHOM MeXaHW4YeCKOH
SHEPIHH.




Kon nnaukaropa

Nupukatop A0CTHXKEHUS
KOMIIETEHIINH

OneHouHble CpeaCTBA

10. JIBa cmocoba ommcaHUsl B3aMMOJACUCTBUS. J[BH)KEHHE YacTHIBI B OJHOMEPHOM CTallMOHAPHOM
noje. CBsA3b MEXKy CUIION ¥ TOTEHIIUAIBHOW YHEPTUEH.

11. T'apmonnueckue kojeOaHUs. AMIUIMTYJa, YacToTa, HaudanbHas ¢aza. Maremarudeckuii u
¢bu3nyeckuil MasiTHUK. DHEPIrus rapMOHUYECKUX KOJIeOaHUH.

12. 3aryxaromue KojaeOaHUs. XapaKTEPUCTHKH 3aTyXaHUs. DHEPTUs 3aTyXarOIIUX KOJIeOaHHH.

13. OOuiee noHsATHE O BOJNHAX. XapakTepUCTUKU Oeryiuedl BosiHbl. BoiHOBOE ypaBHEHME IMIIOCKOM
BOJIHBI.

14. Hanoxenue ynpyrux BoiH. Crosiuas BoiaHa u ee ocobeHHocTH. KonebaHue HaTAHYTOH CTpyHBI.
15. llocrynarel  OifHiuTeiiHa. 3aMejuieHHe  BpeMeHU. JlopeHIeBO  COKpalleHHe  JJIMHBI.
PenstuBucrckue naBapuanTsl. iHTEpBaI.

16. PenstuBuctckuii umnynbc. CBsI3b MacChl, SHEPTrUM M HMMITYJIbCA YaCTHIIBI. DHEPTHs TOKOS.
3aKOHBI COXPaHEHUS IPU PEIATUBUCTCKUAX CKOPOCTSX.

17. MaxkpocucremMa. MHUKpPOCOCTOSIHUE M MaKpOCOCTOSIHME CHCTeMbl. CTaTUCTHYECKMM MOIXOJ.
IloHsTHE BEPOSITHOCTH U CPENHEN BEITMUMHBL.

18. ®yHKIMSA pacrpenencHus CIy9allHOH BeIWYMHBL. PacrpepencHue MOJEKYNI IO TPOSKIHSIM
CKOpPOCTEH.

19. Pacmpenenenne MOJEKyd 1O MOAYIIO CKOpocTH. Hambomee BeposiTHas, cpenmHsisi u
CPEIHEKBAIPaTUUHAs CKOPOCTH.

20. Monens  wuaeampHOro  rasa.  JlaBmeHme W Temmeparypa ¢ TOYKH  3PEHUS
MOJIEKYJISIPHO-KUHETUYECKON TEOPUH. Y PaBHEHHE COCTOSHUS UACAIBHOTO rasa.

21. Pacnpenenenne MOJIEKYJ HICATLHOTO Ta3a 10 BBICOTE B TOJIE TSHKECTH 3emitn. bapomerprueckas
¢dopmyna.

22. Tlonsartue creneHei cBOOOIBI MOJIEKYIBL. TeopeMa 0 paBHOpACTIpEICTICHUN YHEPTHH 0 CTETICHSIM
CBOOOJIBL.

23. BHytpeHHss sHeprus Kak QyHKIHs cOCTOSIHUS cUcTeMbl. [lepBoe Hauano TepMOJUHAMUKH.

24. Pabora kak ¢pyHKIuUs nporecca. M3oxopuiecknid, H300apuvecKuii ¥ N30TEPMHUECKHU TPOIIECCHI.
25. llonarue TtemnoeMKocTH. TemIOEMKOCTh MPU HM30XOPUUYECKOM M HM300apu4ecKoM Mpolieccax.
Ilocrostnnast agnadaThl.

26. Anmnabatuueckuil mpormecc. [lepBoe Hayano TepMOIMHAMMKH Ui aMabaTHUEcKOro mporecca.
Ypasuenue [lyaccona.




Kon nnaukaropa

Nupukatop A0CTHXKEHUS
KOMIIETEHIINH

OneHouHble CpeaCTBA

27. Huxnmueckuii mponecc. Koaddumment nonesnoro neiicTBus TemioBoi MamHbl. Bropoe Havano
tepMmouHamMuku. P@opmynupoBku Knaysnyca n Kenbsuna.

28. IIpobnema HEOOPAaTUMOCTH TEIIOBBIX MPOIIECCOB. DHTPOIHUS CHCTEMBI U ee cBoiicTBa. Teopema
Hepucra.

29. OCHOBHOE ypaBHEHHE TEPMOJUHAMUKH. DHTPOMUS UACATHHOTO Ta3a. M3MeHeHue sHTPOIUH pu
u3onpolueccax.

30. Hukn Kapno. Teopema Kapno. TepmonuHamuyeckas mkaia TeMieparyp. TpoifHas TOYKa BOIBI
KaK perepHas TOuKa.

31. Cratuctuyeckuii Bec MmakpococTossHus. CyThb HeoOparumocTtd. CTaTUCTHUECKHUH CMBICT
suTponuu. Gopmyia bonsimana.

32. I'paHHIBl MPUMEHUMOCTH MOJEIU HJCAIBHOTO raza. YpaBHeHue Ban-nep-Baanbca. M3otepmbl
peanbHOro rasa.

33. Cuutbl B3aMMOJICHCTBHS B TIPHpOJIC. DIIeKTpocTaTudeckoe moie. 3akon Kynona. HanmpsokeHHOCTh
ANEKTpOCTaTHYeCKOro nosst. [IpuHiun cyneprnosnnuu.

34. Cunoseie muHU. [T0TOK BEKTOpa HAMPSHKEHHOCTH AJIEKTpocTaTndeckoro moiist. Teopema ["aycca.
35. Ilorennman. Teopema O IMPKYJIALUUU BEKTOpa HAMPSXKEHHOCTH 3JEKTPOCTATHUECKOTO IOJIS.
CBs13b M@Ky HAIIPS’KEHHOCTHIO U TTOTEHIIUAJIOM.

36. DnektpoemkocTh. KonpeHcartopel. CoenuHeHHE KOHJEHCATOPOB. DHEpPrus  KOHJEHCATopa.
DHeprus MEeKTPUYECKOTO MOJIS.

37. Dnextpudyeckuid Tok. IImoTHocTe TOKAa. VYpaBHeHMe HempephlBHOCTH. 3akoH Owma B
g depeHnnanbHON hopme.

38. ConpotusneHue npoBogHUKOB. CTopoHHHUE cuiibl. 3akoH Owma B MHTErpanbHoil hopme.

39. IIpaeuna Kupxroda s pacuera pa3BeTBICHHBIX Ienieid. MomrHocTh ToKa. 3akoH J[koyms-JIenra.
40. Egunas mpupoja 3JMeKTpUYeckoro U MarHutHoro noss. [lone aswxkymerocs 3apsna. [lpuHimn
CYIIEpHO3UIIMM MarHUTHBIX noJsiel. 3akoH bruo-Casapa.

41. TloTok M UUPKYJASIUS BEKTOpa MHIAYKIMM MarHutHoro mnoss. Teopema I'aycca u Teopema o
LHUPKYISALNY.

42. Cuna Jlopenna. Cwra Ammepa.

43. 3axoH >nekTpomarHuTHOM nHAYKIMKH Dapanes. [Ipasuso Jlenna. BuxpeBoe anekTpuueckoe mose.
44. Slpnenue camMOMHAYKIMH. WHIYKTUBHOCTh. DHEPrus KOHTypa C TOKOM. DHEpPrusi MarHUTHOTO




Kon nnaukaropa

Nupukatop A0CTHXKEHUS
KOMIIETEHIINH

OneHouHble CpeaCTBA

TI0JIS1.

45. Dnextpuueckoe mosie B BemiecTBe. [lonmsipuzanusi nuanekTpuka. BekTop 5saeKkTprUuecKoro
cMeleHus. Juanekrpuueckas MpoOHUIIaEMOCTh BELIECTBA.

46. MarnutHoe monie B BemecTBe. HamarHumueHHocTh. HampspkeHHOCTH MarHUTHOTO — TIOJISL.
MarnuTHas NpOHULIAEMOCTH BelecTBa. PeppoOMarHeTUKHU.

Ilepeuenn BonpocoB k 3k3ameHy (2 cemecTp):

1. Cucrema ypaBHeHudl MakcBemia Kak 0000IIeHHE Pa3pO3HEHHBIX SBICHHUM SJEKTpUYECTBA U
MarHeTu3ma. MarepuaiabHble YpaBHEHUS.

2. CsoiicTBa ypaBHeHuit Makcpemna. [Ipenckasanue cyiecTBOBaHUS JIEKTPOMArHUTHBIX BOJIH.

3. DrnexTpoMmarHUTHbIE BOJIHBEL. BomHOBOe ypaBHeHHE. CBOICTBA AIIEKTPOMArHUTHBIX BOJIH.

4. Tlnockas >MeKTpPOMarHUTHAsE BOJIHA M €€ OCHOBHBIC XapaKTEPUCTHKU. DHEPIrUs U HMITYIIbC
3JIEKTPOMArHUTHOMN BOJIHBI.

5. EcrectBennblii n monspu3oBaHHbI cBeT. CTeneHb MOJAPU3ALUU JMHEWHO MOJSAPU30BAHHOTO
cBeTa. 3akoH Maitoca.

6. Ilomspuzamus mpu OTpaKEHUH M MPEIOMIICHUU CBETA HA TPAHUIIE pa3felnia IUIIeKTPUKOB. YTOI
Bbprocrepa. [IBoliHOE mydenpenoMIICHHE.

7. CnocoObl monsgpu3alMu ecTecTBeHHoro cBera. Ilpuama Huxons. BpameHune mockocTu
MOJISIPU3ALIMH CBETA IPH MPOXOXKACHUH Yepe3 ONTUIECKH aKTHBHYIO Cpey.

8. Illkama »snexkTpoMarHUTHBIX BOJH. (OCOOEHHOCTH ONTHYECKOro auamna3oHa. [lokazarens
MIPEJIOMIIEHUS CPEJIBI.

9. Korepenrtnsie BoiHbl. MHTEpdepeHirs cBeTOBBIX BONH. CllokK€HHE MHTEHCHUBHOCTEH B Cilydae
HEKOTEPEHTHBIX U KOTEPEHTHBIX KOJICOaHUH.

10. Onrtuyeckas pa3HoOCTh xoia. CBA3b ONTHYECKOW PAa3HOCTU XOJa JIBYX BOJH C Pa3HOCThIO (a3
MEXy HUMH. Y CIIOBHSI MAKCUMyMa 1 MUHIMYMa.

11. Cxema IOura gns HaOmoneHuss wuHTepdepeHunu. BpemeHHas u  mpocTpaHCTBEHHas
KOT'€pEHTHOCTb.

12. Unrepdepenuns B TOHKMX IUIeHKax. HaOmionenue konenr HpioToHa B OTpakeHHOM U
MIPOXOJISIIIEM CBETE.
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13. SBnenue nudpaxuuu. dudppaxuus Openens u @paynrodepa. [Ipunuun [roiirenca-Openerns.

14, Tudpaxmus Openenst Ha KpyriaoM oTBepcTuu. 30HbI Dpenens. ['paduyeckuii METO CIOKEHUS
aMIUIATY .

15. Jludpakmus DpayHrodepa Ha y3KOH HpsiMoiIuHEHHOW mmienu. udpakiMoHHAs pernieTka Kak
COBOKYITHOCTbh KOHEYHOI'O YHCJIa IIEIEH.

16. TeruoBoe u3nmydyenue Tena. 3akoH Credana-bonbiumana. 3akoH cMmenieHuss Buna. ['mnortesa
[Inanka.

17. ®oroaddext. 3akonsl Ctonerora. opmyna DifHIITEHHA.

18. ®oronsl. JlaBnenue ceera. KopmyckyisipHO-BOJTHOBOH JTyaJi3M CBETA.

19. Paccesnue ¢porona Ha cBo60HOM A1ekTpoHe. Dopmyna KomnToHa.

20. BomnHoBble cBoiicTBa wactull. [lnmuHa BomHBI ne bpoiun. DkcrniepuMeHTalbHbIe TOATBEPKICHHUS
TANOTE3BI i€ bpous.

21. Npunnun zHeonpeaenennoctu. CooTHoIeHNE HeomnpeaeaeHHoctel I eiizendepra. OcodbenHocTn
IpoLecca U3MEPEHNs B KBAHTOBON MEXaHUKE.

22. dwusuveckoe WCTOIKOBaHHWE BOJIH jie bpoiinsa. BomHoBas ¢yHkIus u ee coiictBa. InoTHOCTH
BEPOSATHOCTH OOHAPY)KEHUS YaCTHIIBI.

23. OcHoBHas 3a7aya KBaHTOBOW MexXaHWKW. HecTanmmoHapHOe ¥ CTallMOHApHOE YypaBHEHHUE
[Ipénunrepa.

24. Yactuma B OJHOMEpPHOM OECKOHEYHOH NpPSIMOYTOJIBHOW TOTEHIHMaIbHOH siMe. KBaHTOBanme
sHepruu. CoOCTBEHHBIC (DYHKITUU COCTOSIHHS YACTHIIBL.

25. TIpoxoxmeHue YacTUIbl Yepe3 MOTeHIMAIbHBINA 0aphep. TyHHETbHBIH 2 deKT.

26. KBaHTOBBIN TApMOHHYECKUN OCIUILISITOP.

27. TlmanerapHas mojenb aroma. Ilocrymatel bopa. KBaHTOBaHWe 3HEpruu BOAOPOIONOIO0HOM
CHUCTEMBI.

28. Uzmyuyenue BoJopoa0no00HbBIX cucteM. CriekTpaibHble cepur atoma Bojgoposaa. OboduieHHas
dbopmyna banemepa.

29. CnekTpbl MHOTORJIEKTPOHHBIX aTOMOB. 3aKOH MO3JH.

30. VYpaBuenue pemunrepa mist atoma Bomopona. KBaHToBaHme MomeHTa ummynbcea. [IpaBuia
otOopa.

31. Cnun snekTpoHa. KBaHTOBBIEC YHCITa, ONMUCHIBAIOIINE COCTOSTHHE JJICKTPOHA B aroMe. KpaTHOCTh
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BBIPOKJEHUS dHEpreTudeckux yposHeu. [Ipunnun [Taymnu.

32. IlpyHIMO TOXIECTBEHHOCTH OJMHAKOBBIX dYacTull. bo3oHsl u Qepmuonbl. KBaHTOBBIE
pacnpeneieHus.

33. CBobojaHble 371€KTPOHBI B MeTauie. DHeprus @epmu. 30HHas TEOPUs TBEPABIX Tell.

34. DneKTponpOBOJHOCTh METAJUIOB H MOJIYIIPOBOJAHUKOB. CBEPXIIPOBOAMMOCTb.

35. SIBnenue paguoakTuBHOCTH. OCHOBHOM 3aKOH paJMOaKTUBHOrO pacnaja. IloctosHHas pacnaja.
[Iepnon nonypacnana.

36. CoctaB U XapakTepUCTUKU aTOMHOrO siapa. KanenbHas mogens. Pasmep u cniuH siapa.

37. Macca u 3Heprusi CBsi3M aTOMHOTO 1pa. 3aBUCUMOCTH YCIbHON SHEPTHs CBS3H OT MAacCCOBOTO
yucaa. O6onodeyHas MoJieNb sApa.

38. Snepuble peakuuu. DHEprus peakuuu. Peakunu neneHus u cuHTesa saep.

39. PangunoaktuBHble psfbl. OCHOBHBIE 3aKOHOMEPHOCTH O-M3IydeHus saep. [nunHa cBobGogHOro

npobera o-4acTHIl.

40. Tpwu Buga B-pacnama. DHepreTHUeckuii criekTp B-yactui. HelitpuHo.

41. OcoOenHoctu y-u3nyueHus saep. [lpoxoxnenue y-KBaHTOB Yepe3 BELIECTBO.
42. Knaccuduxanus neMeHTapHbIX yacTull. JlenToHsl. JIenTOHHBIN 3aps .

43. Anponsl. bBapuonnsrii 3apsin. KBapkoBasi MOeh aJpOHOB.

OIIK-1.2

Pemraer crannaptHeie
npodeccuoHaIbHBIE 3a7a4u C
IpUMEHEHHEM OOLIeNHKEHEPHbIX
3HaHUHN

IIpumepHBbIii NepeyeHb BONPOCOB U 3a/1aHU 110 J1a00paTOPHBLIM padoTam

1 cemecTp

Ne 1l ((HpI/IMeHeHI/IC 3aKOHOB COXpaHCHUS I OIPCACIICHUA CKOPOCTH IOJICTA ITYJIN»

1. TlpuBeaure mpuMepbl CHJI, JAIOIIMX pa3Hble BHUJIbI MOTEHIMATbHOW sHepruu. Kakue u3 HHX
MPUCYTCTBYIOT B JaHHOU pabote? M300pa3uTte cxemy 3KCIepUMEHTAIbHON YCTaHOBKU M YKa)KUTE
Ha HEH CUJIbl, AEWCTBYIOUINE HA BCE TEJIA, BXOASIINE B CUCTEMY, B KQXK/IbIil MOMEHT BPEMEHU.
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Kakue BenMuuHBI UMENH KUHETHUYECKAsl U MOTCHIMATbHASI SHEPTUS CUCTEMBI ITYJISI+MasTHUK» B
paznuuHbie MOMEHTHI ombiTa? IIpencraBpTe cXeMy M3MEHEHHS KMHETHYECKON W IMOTEHIIUAIbHON
SHEPTUU CHCTEMEI.

JInsi KaKkuX MOMEHTOB BPEMEHH B JIAaHHOM 3KCHEPHUMEHTE MOYKHO MPUMEHSTh 3aKOH COXPaHCHHUS
MEXaHUUYECKOH 3HEPIuy, a JUIsl KaKuxX Helb3s U nouemy? Cxema.

JInsi KaKuX MOMEHTOB BPEMEHH B JIAHHOM 3KCIIEPUMEHTE MOKHO MPHUMEHSTh 3aKOH COXPaHCHHUS
HMITYJIbCA, a JIJISl KaKUX Helb3s U mouemy? Cxema

Hcnonb3ys 3akOHBI COXpaHEHUS TTONTyduTe GOopMyITy AJis pacyeTa CKOPOCTH MOJIeTa MyJIu B JaHHOU
pabore.

Kaxk nmpousBoautcst 00paboTKa SKCIIEpUMEHTAIILHBIX JIaHHBIX B JaHHOU padote. Kak onpenensercs
JIOBEPUTEIIBHBI WHTEPBAJl CKOPOCTH M CpPEIHSS KBaJApaTUYeCKas TOTPEITHOCTh OTKIOHCHUS
MasTHHKa?

Ne 4 «MccnenoBanue BpamaTebHOTO IBUKEHUS TBEPOTO TeIa BOKPYT HEMOJBUKHOM OCH»

1.

=

KakoB xapakTep 3aBUCHMOCTH MOMEHTA UHEPLUHU OT PAcCTOSIHUSA, HA KOTOPOM HaXOJHUTCS TEJO OT
ocu BpamieHnusi? B gannoii padore. [ocTpoiite rpaduk 3Toi 3aBUCUMOCTH.
Kak sxcnepruMeHTaIbHO OnpesienseTcs MOMEHT HHEPLIUHU Tejla B JaHHOI 1abopaTopHoii padote?
Kaxue 3axoHbI coXxpaHEeHHs] IPUMEHSIOTCS ISl BbIBO/Ia pacyeTHbIX ¢opmyn? Ilomyuurte popmyny
JUI pacyeTa MOMEHTa UHEPLIMH MasiTHHUKA.
KaxoBa 3aBHCHUMOCTB yTJI0BOIO YCKOPEHHMSI T€Ia OT MOMEHTA NMPUIIOKEHHBIX K HEMY CUJI U MOMEHTA
unepuun tena? Ilocrpoiite rpadguk 1aHHON 3aBUCUMOCTH

Kak na mastHuke O0epOeka MOTyT OBbITh ONIpe/ieNIEHbI YTIIOBOE YCKOPEHHE, MOMEHT JEHCTBYIONINX
CHJI 1 MOMEHT UHepIuu?
Kak B nanHO#l paboTe paccuMThIBaeTCs MOTPEUIHOCTh OMpPENETIeHHs] MOMEHTa WHEpLHMH Tela
OTHOCHUTEJIBHO MTPOU3BOJILHON OCH BpaleHUs?
[TponeMoHCTpUpPYHTE BO3MOKHOCTD TpuMeHeHus cpebl Microsoft Excel (wim npyroii cpenbr) st
00pabOTKU HIKCIIEPHUMEHTAIBHBIX JIAHHBIX.
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Ne 5 «Omnpenenenune xapakTepUCTUK 3aTyXaIOMUX KoJIeOaHui (PU3HUECKOTO MAsITHHKAY

1.

N

o

[Touemy koneOaHusl MasgiTHUKA B JJaHHOH paOoTe OyayT 3aTyXaroIlMMHU, JJaske MPHU BBHIKIIOUEHHOM
3JIeKTpOMaruure?

3anuIuTe ypaBHEHUs 3aTyXaloIMX 1 He3aTyXalouX KoyeOaHni, CpaBHUTE HX.

Kak ammuntyna 3aryxaronmx KojeOaHui 3aBHCUT OT BPEMEHHU U OT YUClia KojeOaHuit?

KakoB ¢u3uueckuil cMbICa BEJIMYMH NMPUMEHUTENIBHO K JIaHHOM paboTe: HavajabHAs aMILIUTYAA
kojeOanuii, HavdanbHas (aza koseOaHWM, KPyropas YacToOTa KOJICOAHWH, MEpHOJ KOJCOAHHIA,
KOX(Q(UUMUEHT 3aTyxXaHHs, BpeMs pelaKcaluH, JOrapupMHUECKUl IEKpEeMEHT 3aTyXaHWf,
nobpotHocTh. Kak onn mMenstorest ¢ poctom U?

Kak MeHsI0TCS XapaKTepUCTHKM 3aTyXalolMX KoJIeOaHWM HadajbHas aMIUINTyla KoJjeOaHuil,
HavanpHas (aza KojeOaHMM, KpyroBas yacToTa KosieOaHuM, mepuoj KosnebaHuil, kodhduuneHt
3aTyxaHMsl, BpeMsl peJaKcalui, JorapupMHUUecKuil JeKpeMeHT 3aTyXaHus, J00POTHOCTh €CIH OJJUH
U3 MapaMeTpoB TaHHOTO pu3nueckoro Masitiuka: |, m, L, K yBenuuutcst (JTuO0 yMEHBITUTCS ) TIPU
(UKCUPOBAHHBIX 3HAYEHUSIX OCTABIIUXCS?

Jliig yero, B taHHOMW paboTe, rpaduKu CTPOST B JorapudMuyeckom macirade?
[TpoaeMoHCTpUpPYHTE BO3MOXKHOCTh puMeHeHust cpensl Microsoft Excel (nnum npyroii cpens) ms
00pabOTKHU IKCIIEPUMEHTATBHBIX JaHHBIX.

Ne 11 «M3ydyeHne cTaTUCTUYECKUX 3aKOHOMEPHOCTEN»

1.

w

KakoBo pacnpenenenue apoOu mno sueiikam Ha nocke ['ampTona? Kakoe pacnpenenenue
aHAJIOTM4YHO JaHHOMY B MKT?

KakoBo pacnpezneneHue 3JIeKTPOHOB 10 MOJIYJIF0O CKOPOCTH B JIaHHOM padore? UTO mpoucxoaut
IpY U3MEHEHUH HaIpsDKEHUs Hakama?

Kaxkue craTuctuyeckue MeToAbl IPUMEHSIOTCS B JaHHOU paboTte?

[TponemoHcTpUpYiiTE BO3MOXHOCTB IpuMeHeHus cpeabl Microsoft Excel (nnm npyroii cpens) ans
00pabOTKHN HKCIIEPUMEHTAIBHBIX JTAHHBIX.
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Ne 14 «Onpenenenue nokasarens aguadarsl merogoM Knemana u Jlesopmay

=

OObsicHUTE XOJ] SKCIIEpUMEHTA U PEe3yIbTaThl pacyeTa.

2. HazoBuTe mpoIEecChl, MPOUCXOIANINE C Tra3oM, B XOJ€ O3KCICpUMEHTa H H300pa3uTe HX

rpaduvecky.

3anumuTe ypaBHEHHs IS BBIBOAA (POPMYJIBI TOKA3aTeNsl aiiadaThl.

4. TIpomeMOHCTPUPYHTE BOZMOXKHOCTD puMeHeHus cpeabl Microsoft Excel (unm npyroii cpesr) s
00pabOTKHM HKCIIEPUMEHTATIBHBIX TAHHBIX.

5. Kak B nanHO# pab0Te MUHUMU3HPYETCS MOTPEUTHOCTh SKCIIEPUMEHTAIBHBIX TAHHBIX ?

w

Ne 21 «MccnenoBanue 31eKTPOCTATHYECKOTO MOJIS C TIOMOIIIBIO 30Ha

1. Yto Takoe HampsKEHHOCTH 3jeKTpudeckoro nong? Kak rpaduuecku npeacTaBuTh pacrpeieneHue
HaIpsLDKEHHOCTH B Pa3HBIX TOYKAX 3JIEKTPUUYECKOTO MO B TaHHOM padoTe?

2. Yro Takoe MmoTeHIHal deKTpocTaTHueckoro nois? Kak rpaduuecku npeacTaBuTh pacnpeaeacHue

MOTEHIIMaJa B Pa3HbIX TOYKAX 3JIEKTPUUECKOro MoJIsl B JaHHOM paborte?

YeMy paBHa paboTa MO NEpeMEIIEHUIO 3apsjia BAOJIb SKBUIOTEHLIUAILHOW MOBEPXHOCTU U MO

3aMKHYTOMY KOHTYpY, OTPaHHYE€HHOMY YyYacCTKaMH CHJIOBBIX M JKBUIIOTCHIWAIBHBIX JIMHHUN?

Beruucnure paboTy o nepemMenieHnIo 3apsa no 3aaHHoi TpaeKTopuH.

4. Kax M3MEHHTCS KapTHHA CUJIOBBIX M SKBHIIOTCHIIUAIBHBIX JIMHUHA MTPU YBETMYEHUH (YMEHBIICHUH )
HaNPsHKEHHOCTU MEXKIY dJIEKTPoAaMu?

w

Ne 24 «Pacmmpenue npenena u3MepeHus: aMIepMeTpa MoCTOSHHOTO TOKa»

1. KakoB mnpuHIMN JEHCTBHUSA 3JEKTPOU3MEPHUTEIbHBIX IMPUOOPOB MAarHUTOAIEKTPUUYECKOTO U
3JIEKTPOMArHUTHOTO TUIIA, IPUMEHSEMBI B TaHHOW paboTe?
2. Uro Ha3pIBalOT TOKOM IIOJIHOTO OTKJIOHEHHs] W HANpsHKEHHEM IMOJHOT0 OTKJIOHEHHUs
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ok~

3JIEKTPOU3MEPHUTEIBHOTO Iprbdopa?

Kakum 00pa3oM BKIIIOYAIOT aMIEpPMETP U BOJIBTMETP B JEKTPUUECKYIO LIETb Ul U3MEPEHUs TOKa
u HanpspreHust? [IpoeMoHCTpupyiiTe HABBIKM BKIIFOUSHHS 3TUX TPUOOPOB B AJIEKTPUUYECKYIO IIETIb.
Uto takoe myHt? JJist yero v Kak oH ucnoiibdyerca? [IpoieMoHCTpUpyHTe UCTI0JIB30BAHUE IITYHTA.
UYro takoe nobaBoyHOE conpotuiieHue? [[ins yero u kak oHo ucnoiab3yerca? [Ipoaemoncrpupyiire
UCIOJIb30BaHUE 100ABOUYHOTO COMPOTUBIIECHUS.

[MponemMoHCTpUpPY#iTE BO3MOKHOCTD IpuMeHeHus cpebl Microsoft Excel (wm npyroii cpenbr) st
00pabOTKH IKCIIEPUMEHTAIBHBIX JTAHHbIX.

Kak B nanHO# paboTe MUHUMHU3UPYETCSI IOTPEIIHOCTh SKCIIEPUMEHTAIbHbBIX JAHHBIX?

Ne 28 ((OHpe,I[eJ'IeHI/Ie HWHAYKTUBHOCTHU KaTYIIKHU U MarHUTHOM IIpOHUITACMOCTHU Q)eppOMaFHI/ITHOFO

TCIIa»

1. Kaxue nmpuOopbl NpUMEHSJIUCh B JIaHHOM paboTe s ompesenus MapaMeTpoB MOCTOSHHOTO U
MEPEMEHHOT0 TOKa?

2. Tlomyuntre Qopmyrny [uIs pacdeTa TIOJHOTO COMPOTHUBJICHUS IEMU MEPEMEHHOTO TOKa,
UCIOJIb3yeMOH B JaHHOW paboTe (WM MPECTaBICHHOM MpenoiaBaTeniem).

3. Kak ompenensinach WHAYKTUBHOCTh KAaTyIIKA B JaHHOW pabote? Kakum emie crmocoOOM MOXKHO
OTIPeNIeIUTh UHTYKTUBHOCTb?

4. TlpomeMOHCTpHUpPYITE BO3MOKHOCTD IpuMeHeHus cpebl Microsoft Excel (wmm npyroii cpenbr) st
00pabOTKH IKCIIEPUMEHTAIBHBIX JIAHHBIX.

2 cemecTp

Ne 32 «Onpenenenue paanyca KpUBU3HBI JIUH3BI U TIOJIOCHI IPOITYCKAaHUS CBETO(PUIBTPA C TOMOIIBIO
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koJsiery Herotonay

Kak o0BsacHseTcs nogsiaenue konel Herotona?

[Tosyaure dhopMyIibl 1S pacdeTa painycoB TEMHBIX U CBETJIBIX Kojen HproToHa.
[Tonyuure dhopMyny s onpeaencHus paanyca KpUBU3HbI INH3HI.

Kaxk B nanHo# paboTe MUHUMHU3UPYETCS OTPEITHOCTD SKCIEPUMEHTAIBHBIX JAHHBIX ?

rophE

Ne 34 «Onpenenenue JUIMHBI CBETOBOM BOJIHBI U XapAKTEPUCTUK AU(PPAKIIMOHHON PEIIETKI

1. KakoBel mapaMeTpel M XapaKTEPUCTHUKH AU(PAKIMOHHONW pEHIeTKH, MpPUMEHSIeMOH B
SKCIIepUMEHTE?

2. Tomyuntre Qopmyny mansi ONpeneNeHus JUIMHBI CBETOBOM BOJHBI IpH JAU(paKIud Ha
TU(PPAaKIIUOHHON pelIeTKe.

3. KakoBo npakTrueckoe npuMeHeHne TU(QPaKIIHOHHBIX PEIIETOK?

4. Kak B 1aHHO# pab0Te MUHUMHM3HPYETCS MOTPEIIHOCTh SKCIIEPUMEHTAIBHBIX TaHHBIX?

Ne 35 «Onpenenenne KOHUEHTPALMU PacTBOPOB caxapa U IMOCTOSIHHOM BpaIlleHUsD

1. Ha ocHoBe Kakoro SBIEHHUS ONpeNeNseTcs KOHIIGHTpAIMs pacTBopa caxapa B JaHHOM
JKCIIepUMeHTe?

[TosicHuTE YyCTPOUCTBO M MIPUHLIMI AEUCTBUS TpU3Mbl Hukoms

[TosicHATE YCTPONCTBO M IPUHIUI AEUCTBUS IOJIYTEHEBOTO CaxapuUMeTpa

Kak B manHOi1 paboTe MUHUMH3UPYETCS MMOTPEITHOCTh IKCIIEPUMEHTANTBHBIX JTAaHHBIX?

Hown

Ne 36 «Cusarue BOJIbTAMIICPHBIX XapaKTCPHUCTHUK (I)OTOBHGMCHT& " OnpeACIICHUC €TO
YYBCTBUTCIILHOCTHU»

1. TlpoananusupyiiTe nonydeHHsle B 1abopatopHoii padote BAX
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2. Kak onpenensercs nocrosHHas [lnaHka B JTaHHOM 3KcriepuMeHTe?

3. Kak B nanHoi pabote MUHUMU3UPYETCS OTPEUTHOCTD HKCIIEPUMEHTAIbHBIX TaHHBIX ?

4. Kak B naHHO# paboTe pacCUUTHIBACTCS MOTPEIIHOCTD ONpEaesIeH s MOCTOsSHHOM [Inmanka?

5. TIpoaeMOHCTPHPYHTE BO3MOKHOCTD IIpuMeHeHHs cpeapl Microsoft Excel (wmm apyroii cpezpl) muist
00pabOTKHU IKCIIEPUMEHTATBHBIX JaHHBIX.

Ne 41 «HccnenoBanue BO30YKIEHUS aTOMOB raza»

=

OObsicHUTE IPUHLIUII OTIPEIETICHUS BO30YK/IEHHBIX COCTOSIHUI aTOMOB rasa B SKCIIepUMeHTe?
[TosicHuTe npuHLUMI pabOTHI JEKTPOHHOM JTaMIIbI

3. B xakom nmama3oHe 3JIEKTPOMArHMTHBIX BOJH JISKUAT M3Iy4eHHE BO30YKIEHHBIX aTOMOB IapoOB
pPTyTH U 1o4emy?

Kak B JaHHOM 3KCIIEpUMEHTE OIpeeseTcs 00JacTh JIOKAIN3alUK 3JIEKTPOHA U KaK MOJTy4YEeHHbIE
JTaHHBIE COIVIACYIOTCS C TEOPETUYECKUMH MPEAIIOCHUIKAMU?

N

&

Ne 42 «Onpenenenue r1aBHBIX KBAHTOBBIX YHCEIN BO30OYKI€HHBIX COCTOSIHUM aToMa BOAOPOIay

1. TlosicHuTe ycTpOHCTBO M MPUHLUI pabOTHI CIIEKTPOCKOIIA, UCIIOJIb3YEMOT0 B JaHHOH paboTe

2. Tomyunre dopmyny sl OnmpenenuHus TIaBHBIX KBAHTOBBIX YHCENl BO30YKIEHHBIX COCTOSHHMA
aToMma BOJOPOJa U IPYTUX BOJOPOIONOJO0OHBIX aTOMOB

3. Uro HazpIBaeTCs TPalyHpOBOYHBIM IpaduKkomM?

4. TlpomeMoOHCTpHpYHTE BO3MOKHOCTh puMeHeHus cpeabl Microsoft Excel (wmm npyroii cpenbr) mst

00pabOTKH IKCIIEPUMEHTATBHBIX TAHHBIX

Ne 51 «M3ydyeHue 3aKOHOMEPHOCTEN O-pacrana

1. UYto Takoe aKTUBHOCTh PAIMOAKTUBHOTO DJIEMEHTA, €€ BEIYUCICHNUE U SIUHUIIBI H3MEPEHUSI.
2. B dewm cocrout 3akoH [ eiirepa - Herrona?
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KOMIIETEHIIUH
3. Kak onieHuTH 3HEPrUIO 0 - YaCTULIBI?
4. YcTpoicTBO M MPUHITUIT PaboThI cueTyrka I eirepa-Mrosepa.
5. TlponemoHcTpUpYyiiTE BO3MOXKHOCTH IpuMeHeHust cpenbl Microsoft Excel (wim npyroii cpenbr) mist
00pabOTKH IKCIIEPUMEHTAJIBHBIX TaHHBIX
Ne 53 «Onpenenenrie MakCUMaIbHOW PHEPTUU B-4aCTHIl U MACHTH(PUKAINS PaIHOAKTHBHBIX
MperapaToBy
1. Kakue u3BecTHbI pa3HOBUJHOCTH OeTa-pacnana? Kakas U3 HUX HccleyeTcsl B JaHHOM
JKCIIepUMeHTe?
2. B kakux auana3zoHax HaXoJAATCs MEepUO/Ibl OIypacnaia U SHepruu 0eta- pacnajia NpUpOIHbIX
PaIUOHYKIUIOB?
3. KaxoBbl 0CHOBHBIE 0COOEHHOCTH B3aMMOAEUCTBUS O€Ta-4acTull C BEIIeCTBOM?
[TpoaeMoHCTpUpYTE BO3MOXKHOCTD puMeHeHHs cpensl Microsoft Excel (wmu apyroii cpenpr)
11 00pabOTKH HKCIIEPUMEHTAIBHBIX TAHHBIX
OIIK-1.3 IIpumensier Merozbl | [IpuMepHbIi nepeYyeHb NPAKTHYECKUX 3aJaHUH
MOJICJIUPOBAHUS u

MaTeMaTUYeCKOr0 aHaumu3a s
peleHHs 3a/1a4 TEOPETHUECKOTO 1
NPUKJIAJIHOTO XapaKTepa

1 cemecTp

3amanne 1.Touka ABIKETCS B INIOCKOCTH XOY I10 3aKOHY: x=-2t;y =4t(1—t). Haiiti ypaBHeHue

tpaekropun Y = f(X) u nzo6pasuts ee rpadgudecku; BeKTop ckopoctd V U yCKOpeHHs d B
3aBHCUMOCTH OT BDEMEHH; MOMEHT BpeMeHH 1o, B KOTOPBIN BEKTOP YCKOPEHUS. @ COCTaBISET yrou ni/4
¢ BekTopoM ckopoctd V . OTBeT: y=-x’—-2x; V=27 +4(1-2t)], a=-8], tc=0,75cC.

3ananue 2. Teno BpamaeTcs BOKPYT HEMOABIKHOM OCH 110 3aKOHY ¢ =2+4-t—2-t?. Haiitu: 1) cpennee

3HAYCHHE YIIIOBON CKOPOCTH () 32 IPOMEKYTOK BpeMeHH OT =0 10 0CTaHOBKH; 2) YIIIOBYIO
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CKOPOCTH TeJla B MOMEHT BpemeHu t=0,25 ¢; 3) HopMaibHOE YCKOPEHHE TOYKH, HaXOJAIICIHCS Ha
2
paccTossHUM | M OT OCH BpaIlleHUs B TOT e MOMEHT BpemeHu. OTBeT: 2pan/c; 3 pan/c; 9 m/c”.

3ananue 3. [llap Mmaccoit M=4Kr IBHKETCS CO CKOPOCTHIO V1=5 M/C U CTAIKHUBAETCA C IIIApOM Maccoi
My =6 Kr, KOTOPBIN JBUKETCSA €My HaBCTpeuy cO CKOpocThio Vo=2 M/c. Onpenenure CKOPOCTH 1IapOB
nocle yaapa. Y aap cuuTath abCOIIOTHO YIPYTUM, IPAMBIM U leHTpanbHbiM. OTBeT: 3,4 M/c, 3,6 M/c.

3aganue 4. Ban B Buje CIiomHoOro muinHApa Mmaccoit Mi=10 Kr Haca)keH Ha TOPU3OHTAIBHYIO OCh.

Ha nununaap HaMoTaH miHyp, K cBOOOJHOMY KOHITY KOTOPOTO MOABEIIeHa THps Maccod  My=2 kr. C
. 2

KaKUM YCKOpEHHEM OYJeT OIycKaThCsl TUPs, €CIH €€ IPe0oCTaBUTh camoii cede? OtBet: 2,8 m/c”.

3agaunue 5. OnpeaenuTs Nepuol, 4aCTOTY M HaYanbHYIO (ha3y KoyieOaHUil TOUKH, ABHKYILEHCS IO
. _ -1
YPaBHEHUIO: x=A-Sin w(t+r) rae o=2,5m ¢, 1=0,4 ¢,A=0,02 m. KakoBa CKOpOCTb TOUKH B MOMECHT

BpeMmenu 0,8 ¢. Oteer: T=0,8c; v=1,25 ot V=0,157 m/c.

3aganue 6. Toueunsie 3apsaasbl ;=10 HKI u 0,=-20 1K1 HaxoxaTcs B Bo3ayxe Ha paccrosiHuu 10 cMm
ApyT oT apyra. OnpenenuTs HalpsHKEHHOCTD MOl B TOUKE A, y/IaJe€HHON Ha pacCTOsSHUE 6 CM OT
IIEepBOro 1 Ha 8 ¢cM OT BTOoporo. Kak M3MEeHNTCS MOTEHIMaJIbHASL YHEPTUS B3aUMOJICHCTBHUS 3apsI0B,
€CITU TIePEMECTUTh BTOPOM 3apsizl B 3Ty Touky? Kakyro a1 3TOro Hy>kHO coBepIInTh paboTy? OTBeT:
37,6 kB/m; 12 MxJIx.

3apanme 7. Tpu MI0CKUX BO3AYIIHBIX KOHAEHcaTopa ¢ eMKocTAMH C1=1,5MKk®D, C;=7 MKD, C3=2 MKD
COEIMHEHBI MTOCJIEI0BATEIBHO U MPUCOEAMHEHBI K UICTOYHUKY ToKa. [Ipu 3TOM 3apsa BToporo
KOHJEHcaTopa paBeH 14+ 10 K. a) Haiitu snepruto sToit 6arapeun. 6) He oTkimrouas CTOYHMKA TOKA
oT 0aTapeu KOHIAEHCATOPOB, Pa3ABUTAIOT TJIACTHUHBI TPETHETO KOHIEHCATOPA, YBEIHMIUBAS PACCTOSHHE
MEXy HUMH B 2 pa3a. Haiitu m3amenenue eMkoctu u 3apsiga 6arapen. Oteet: 490 mJIx, 0,21 Mx®D, 0,4
MK,
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3ananue 8. J/[pa snementa (€, =1,2 B, r;=0,1 Om, €,=0,9 B, r, =0,3 Om) coenMHEHBI OTHOUMEHHBIMHU
nonrocamu. ComnpotuBiierre R coemmHUTENBHBIX TPoBOAOB paBHO 0,2 OM. OnipeaenuTh CHITy TOKa B
nenu | W pa3HOCTH MOTEHIIMAIOB HA 3aKKMaxX Kaxkoro ucroununka. Oreet: 0,5 A; 1,15 B; 1,05 B.

3aganue 9. Kpyrosoii BuTok paanycom R=15,0 cM pacnonokeH OTHOCUTEIbHO OECKOHEYHO ITMHHOTO
MIPOBOJIa TaK, YTO €T0 MIOCKOCTh MapaliielibHa mpoBoay. [lepneHaukysnsap, BOCCTAHOBICHHBIN Ha
MPOBOJI U3 IICHTPA BUTKA, ABJISETCS HOPMAJIBIO K TUIOCKOCTH BUTKA. Crila Toka B mpoBojie 11=5A, cuna
TOKa B BUTKe TOKH |,=1A. Paccrosiaue ot 1ieHTpa BuTKa 10 nposoaa d=20 cm. Onpenennre
MarHMTHYIO MHAYKLHUIO B IeHTpe BUTKa. O1BeT: Bo=6,5MKT11.

3aganue 10. [IpoBoasmuii IUIOCKUN KOHTYP, UMetoIui hopMy OKpy)HOCTU paauyca I = 0,05 m
MOMEINIEH B OJIHOPOJIHOE MAarHUTHOE TOJI€ TaK, YTO JIMHUM MAarHUTHOW WHIYKIIUH TI0JIS HAalpPaBJICHbI
MEePIEHIUKYISIPHO TIOCKOCTH KOHTYpa. Compotusienne koHTypa R =5 OM. MarautHas HHIyKIUs
Mmensiercs 1o 3akony B = kt, rae k= 0,2 Ti/c. Onpenenute: a) 3.1.C. HHAYKIIAH, BO3HHKAIOIIYIO B ’TOM
KOHTYpE; 0) CHJTy MHIYKIITHOHHOTO TOKA; B) 3apsijl, KOTOPHIN MPOTEYET 110 KOHTYPY 3a MEPBBIE 5 CEKYH/I
n3Mmenenus noig. Oteer: 1,6 MB; 0,3 MA; 1,6 MK

3ananme 11. Karynika HaMmoTaHa MeHBIM IPOBOI0M guamerpoM 0=0,2 mm ¢ obreit mmHoi =314 M u
nMeeT UHAYKTUBHOCTH L=0,5 'n. Onpenenuts conpoTUBIEHNE KaTyIIKU: 1) B LIENH OCTOSTHHOTO
TOKa; 2) B 1INy nepeMeHHoro Toka ¢ yacrotoir v=50 I'. OtBer: R=160 OM; R=224 Om.

2 cemecTp

3ananue 12. B onbite FOHra crexissHHas I1IaCTUHKA TOJIUHON B 2 CM IOMEIAETCSI Ha ITyTH OJHOTO U3
UHTEpPEepUPYIOLIUX Tydell nepneHAuKyIsipHo JTydy. Ha CKoIbKo MOTYT OTIMYAThCS APYT OT Apyra
3HAUEHUS TOoKa3aTells MPEeTOMIICHUS B PA3JIMYHBIX MECTaxX IJIACTUHKH, YTOObI U3MEHEHHE Pa3HOCTU
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X0Ja OT 3TOM HEOJHOPOJAHOCTH He mpeBbimano 1 Mkm? OtBeT: A<N=5- 10,

3aganue 13. [Tygok Oenoro cBera majaeT HOPMAJIBHO K TOBEPXHOCTHU CTEKIITHHOM IJIACTHHKU
tommuHou d=0,5 MkM, Haxozsmeiics B Bo3ayxe. [lokazarens npejaomienus crekiaa n=1,5. B
pe3ynbrare HHTep(hepeHIIMH HHTEHCUBHOCTh HEKOTOPBIX BOJIH, IJTMHBI KOTOPBIX JIeXkKAT B Mpeaenax
BuguMoro criekrpa (ot 400 qo 700 HM), ycunuBaeTcs npu oTpakeHuu. OnpenenuTe JUIMHBI STUX BOJIH.
Ortser: 0,6 mxm4 0,43 MKM.

3aganme 14. [nockas BonHa (A=0,5MKM) nlalaeT HOPMAJIBHO Ha auadparMy ¢ KpyriibIM OTBEPCTHEM
nramerpom 1,0 cMm. Ha kakoM pacCTOSIHHE OT OTBEPCTHS Ha €r0 OCH J0JKHA HAXOJUTHCS TOUKa
HaOJIIOICHUS1, YTOOBI OTBEPCTUE OTKpPBbIBaAIIO: 1) onHy 30HY ®penento; 2) nee 30ub1 Openensi? OTBET:
50; 25 m.

3apanme 15. Haiitu HanGoabINi MOPSIOK CIIEKTPa A JKEITOW JIMHUN HATPHSL C ATTMHOMN BOJTHBI
A=589 HM, eciM OCTOSIHHAS TUPPAKIUOHHOM pemieTku d=2MkM. CKOJIBKO BCETO MAaKCHMYMOB JIaeT
ata pemrerka? [lox kakum yriaom ¢ HaOmogaeTcs nocneaHuit Makcumym? OtBet: 3; 7; 62°.

3aganue 16. [IBa nmonsipuszaropa pacmioiaokeHbl TaK, 4YTO YTOJI MEXKAY UX MIOCKOCTSMU MPOIYyCKaHH
paBeH 25°. OnpenenuTtb, BO CKOJIBKO Pa3 YMEHBIIUTCS HHTEHCUBHOCTh €CTECTBEHHOTO CBETA MPHU
MPOXOXKACHHUH: 1) yepe3 oauH (TIEpBBI) mossipuzaTop, 2) yepes oba nonspuzatopa. Koaddurment
TIOTJIONICHUS cBeTa B nosisipuzatope pasen 0,08. Oteer: 2,17; 2,88.

3ananue 17. Yepnoe teno nmeet temneparypy 3 kK. Ilpu oxnaxxaeHun tena JyHa BOJIHBI,
MPUXOASIIASACA HA MAKCUMYM H3ITy4aTelIbHOM cocoOHOCTH, M3MeHnIach Ha 8 MKM. Jlo kakoii
TeMIiepaTypsbl oxiaauiocs Teno? Oteer: 323K.

3aganue 18. Y3kuil mydyok MOHOXpOMATHYECKOTO PEHTI€HOBCKOTO M3JIy4yeHUs aJaeT Ha
pacceunBaroniee BemecTBo. [Ipu 3ToM AyiriHA BOJTHBI U3JTYYEHUS, PACCETHHOTO O] yTiIaMU 60° u 1200,
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OTJIMYAIOTCS IPYT OT Jpyra B 2 paza. Cunras, 4To paccesHue MPOUCXOAUT Ha CBOOOIHBIX JIEKTPOHAX,
HAaWTH JUIMHY BOJIHBI Majiatoniero unydenus. Oreert: 1,2 nm.

3ananue 19. Kpacnas rpanuna  ¢ortodddekra mis HEKOTOporo metayuia paBHa 275 am. Haiitu: 1)
paboTy BBIXOJa JEKTPOHA U3 ATOr0 MeTalljia, 2) MAKCUMAaJIbHYIO CKOPOCTh 3JIEKTPOHOB, BHIPHIBAEMBIX
13 9TOr0 MeTajia CBeTOM ¢ AnuHOM BoiIH 180 HM, 3) MakCUMaNbHYIO0 KHHETHYECKYIO SHEPTHUIO ATHX
a1eKkTpoHoB. OTBeT: 4,525B; 9,1'105 M/c; 2,383B.

3aganue 20. DnexTpoH obnanaeT kuHeTnueckoi saneprueii 30 sB. Onpenenuts 1eOpOIEBCKYIO
JUIMHY BOJIHBI DJIEKTPOHA. BO CKOJIBKO pa3 M3MEHUTCS 3Ta JJIMHA BOJIHEL, €CIIM KHUHETHYECKAs DHEPTUSI
9
-10
menbuTes Ha 20%? Oteet: 2,2:107 ™M; 1,12.
9 9 b

3apanue 21. [Ipu ABMKECHUU YaCTHUIIBI BJIOJIb OCH X CKOPOCTB €€ MOKET OBITh OINpe/IeieHa C TOYHOCTHIO
(ommobkoif) 1o 1 cm/c. Haiftu HeonpeneneHHOCTh KOOPAUHATHI, €CITM YaCTUIIEH siBisieTcs: 1) 3MeKTpoH,
2) npobunka maccoii 0,1r. Otset: 0,01Mm; 102

3aganue 22. Yactuia HaxoIuTcsl B 0€CKOHEYHO TITyO0KOM OJHOMEPHON MOTEHIIUATBHON UMest
MUHUMAabHYIO SHepruio. KakoBa BeposATHOCTh OOHAPYKEHUS YaCTHUIIBI B CPETHEN TPETH SIMBbI?
Otser: 0,609.

3aganue 23. OnpenenuTh JUIMHY BOJTHBI, COOTBETCTBYIOILYIO TpeThel InHuu cepun banbmepa: 1) B
CIEKTpE U3JIYYEHHH BOJIOPOJa, 2) B cnekTpe uznyuyenus nona renus. Oteer: 434um, 109uM.

3aganue 24. Onpeenure nepro/ MOTypacnaga U HadalbHYI aKTHBHOCTh BUCMYTA g Bi , €CIH

. 1
W3BECTHO, YTO BUCMYT Maccoi M = 1 r, BeiOpaceiBaet 4,58-10 > S —ygactui 3a 1 cexynny. Bo ckonbpko
pa3 U3MEHUTCS aKTUBHOCTH 3a Mecsi? OTBeT: 5 cyTok; 64 pasa.

3ananue 25. SAnpo 6epumus-7 [f-pagunoakTuBHO 1o cxeMe K-3axBata. 3anucars peaknuio. Kakue
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YaCcTUILIBI IPU ATOM 00pa30BaIuCh?

3ananue 26. Boruuciuts B a.e.M. Maccy siapa °C, y KOTOPOTo HEpPrus CBSA3U Ha OJIMH HYKJIOH
paBHO 6,04 MaB. Otser: 10,0135 a.e.m.

3aganue 27. ConHeyHas MOCTOSIHHAS ISl 3eMIIH (RHEPTHsl COTHEYHOTO U3ITy4eHUs, Malalolero
B €JIMHMILY BPEMEHU Ha €IMHUILLY IUIOIIA/ I B EPIEHANKYIIIPHOM HarpasieHun) paBHa 1370 I[)K/c-MZ.
Onwupasch Ha 3Ty BEJIMYUHY, HAIIUTE, CKOJIBKO II0 MAacCe BOJIOPO/1a BHITOPAET €KECEKYHHO BHYTpU
COJTHIIA, €CJIM U3BECTHO, YTO HCTOYHUKOM DYHEPTHH COJTHIIA SIBJISICTCS CHHTE3 YEThIPEX sIep BOIOPOaA C
oOpa3oBanueM spa renus-4. Oreer: 630 MiH.T/C.




Ilopsitok mnpoBedeHHs] TPOMEXKYTOUHOIl ATTeCTAIlMM, MOKA3aTeIH W KPUTEPUH
OlleHUBAHUSL:

[TpomexyTouHass arrectanus 1o AuciuiuinHe «DHU3uKa» BKIIOYACT TEOPETHUSCKUE
BOIIPOCHI, TIO3BOJISIONINE OICHUTh YPOBCHb YCBOCHHUSI OOYUAIOIIMMUCS 3HAHUH, M TIPAKTHYECKUE
3a/1aHusl, BBISBISIIOIINE CTENIEHb COPMUPOBAHHOCTH YMEHUH U BIIaJICHUH, POBOIUTCS B (hopme
sK3aMeHa (2, 3 cemectp) .

JK3aMeH — YCTHBIN, KJIacCH4ecKuid. B kakiom Ousere 2 TeopeTHdecKux Borpoca u 1 3aaqa.
s momydenust oneHkd «OTINYHO» WIH «XO0POII0Y 00s13aTebHO NPABUIIBHOE PELICHUE 3a1a4H.

Kpurepun BbicTaB/IEHUS IK3AMEHAIIUOHHOM OLEHKM:

— Ha OICHKY «OTJHYHO» — OOydYalomMiics JOJDKEH II0Ka3aTh BBICOKHHA YPOBEHBb
c(OPMHPOBAHHOCTH KOMIIETEHIMI, BCECTOPOHHEE, CHCTEMaTH4YecKoe U IIIyOOKoe 3HaHMeE
y4eOHOTr0o Marepuasa, CBOOOJHO BBIIOJIHATH MPAKTHUECKUE 3aJaHus, CBOOOJHO ONEPHUPOBATH
3HAaHUSAMM, YMEHUSIMH, NPUMEHATh MX B CUTYalUsX IOBBIIIEHHOW CIIOKHOCTH; OOydarouuics
JOJDKEH 00y1aaTh 3HAHUSMU HE TOJIBKO Ha YpPOBHE BOCIPOM3BEIEHUS U OOBICHEHUs
UHpOPMaLIMY, HO U MHTEJUIEKTYyaJbHBIMU HaBBIKAMHU PELICHHUs MPOOJIeM U 3ajay, HaXOXKACHUS
YHHUKaJIbHBIX OTBETOB K Mpo0IeMaM, OIIEHKU U BBIHECEHUS! KPUTHUUECKUX CY)KJICHUI;

— Ha OULEHKY «XO0pomo» — oOyuaromuiics JO0JDKeH II0Ka3aTh CpEeJHUM YpOBEHb
c(OpMUPOBAHHOCTH KOMIIETEHIIMI: OCHOBHBIE 3HAHUS, YMEHHUS OCBOEHBI, HO JOIYCKAarOTCS
HE3HAYUTENIbHbIE OIIMOKU, HETOYHOCTH, 3aTPYJHEHUS IIPU AaHATUTUYECKUX OllepalusiX, IepeHoce
3HAHUW U YMEHUI Ha HOBbIE, HECTaH/IaPTHBIE CUTYaLUU;

— Ha OIICHKY «YJAOBJIETBOPUTEJBHO» — CTYAEHT JOJDKEH I0Ka3aTh MOPOTOBBIM ypOBEHb
c(OpPMUPOBAHHOCTH KOMIIETEHI[MI, TO €CTh OH JOJDKEH HMEThb 3HaHWs Ha YpPOBHE
BOCIIPOU3BECHUS U 00BSCHEHUS MH(POPMALIUK, UHTEUIEKTyalbHbIE HABBIKM PELICHUS IMPOCTHIX
3a/1a4; B XO0/1€ KOHTPOJIbHBIX MEPOIPUATHI JOMYCKAIOTCS OIMIMOKH, MPOSIBISIETCS OTCYTCTBUE
OTJICJIbHBIX 3HAHUH, YMEHUH, HABBIKOB, 00Y4aIOLUIICSI UCIIBITHIBACT 3HAYMTEbHbIC 3aTPYAHEHUS
IIPU ONIEPUPOBAHUU 3HAHUSAMHU U YMEHUSMHU IIPU UX IIEPEHOCE HA HOBBIE CUTYallUH.

— Ha OLIEHKY «Hey/10BJIeTBOPUTEIbHO» — PE3Y/IbTaT 00yYeHHs HE JOCTUTHYT, KOMIETEHIIUN HE
c(hopMHUpPOBaHbI, CTYJICHT HE MOKET M0Ka3aTh 3HAHUS Ha YPOBHE BOCTIPOU3BEICHUS U OOBICHEHNUS
UH(pOpMaLINU, HE MOXET MOKa3aTh UHTEUIEKTya IbHbIC HABBIKM PEIIEHHs MIPOCTHIX 3a/]1ady.

3a4ér ¢ oueHkoil oOyJaromuecs MoJiydaroT B pe3yJibTaTe BHIMOIHEHUS BCEX BUJOB padoT,
NpPEeIYyCMOTPEHHBIX B 3 ceMecTpe M3y4deHHs AUCUUIUIMHBL. Bcee Buabl paboT olleHHBarOTCA
IIPENOIaBaTeNIeM, COIJJAaCHO YCTAHOBJIEHHOM PEWTHHIOBOM IIKaJle Ui JTaHHOIO ceMectpa. B
ciyyae HeBblodHeHUs oOyuatrommmes 20% - 30% ot obmero uucna BHUIOB padoT,
IPEyCMOTPEHHBIX B 3 CceMecTpe WM MpU BO3HUKHOBEHMM CIOPHBIX CHUTYyallMi, 3a4er
npoBoUTCS B hopMe cobeceoBaHMs TI0 BOMPOCAM U 33aJaHHUSIM COTJIACHO IMEPEUHIO BOIPOCOB U
IIPAaKTHUYECKUX 3a/IaHUM K 3a4ETY C OLIEHKOM.

Kpurepun BoIcTaB/IeHUS 3a4€THOM OLICHKH:

— Ha OLICHKY «OTJIHYHO» — PE3YIbTUPYIOIINI PEUTUHT 00yUaroerocs JOJIKEH COCTABIIATh
85 — 100% ot MakcuMalbHOI CyMMBbI 6ayuioB 3a cemecTp. OOydaronmiics MoKa3bIBaeT BHICOKUI
ypOBEHb C(MOPMHUPOBAHHOCTH KOMIIETEHIIMH, BCECTOPOHHEE, CHUCTEMAaTHUYECKOEe U TIIyOOKoe
3HaHHE Y4eOHOro MarepHuaia, CBOOOJHO BBINOJHIET MPAKTUYECKHE 3aJaHMs, CBOOOJIHO
orepupyeT 3HAHUSMHU, YMEHHUSMHU, HaBbIKAMH MPUMEHEHUS UX B CUTYyallUSIX MOBBILICHHON
CJI0KHOCTH;

— Ha OIIEHKY «XO0POLI0Y» — PE3yIbTUPYIOLUINI PEUTHHT 00y4aroIerocs A0MKEeH COCTaBIIATh
70 — 84% or MakcuMaJIbHOW CyMMbI 0ayuioB 3a ceMecTp. OOydaromuiicss J0JKEeH MOKa3aTh
CpeIHu ypoBeHb C(POPMHUPOBAHHOCTH KOMIIETEHIIMI: OCHOBHBIE 3HAHUS, YMEHUS OCBOEHBI, HO
JIONYCKAIOTCS HE3HAYUTEIbHBIE OIIMOKH, HETOYHOCTH, 3aTPYAHEHUS IpPH aHATUTHUYECKUX
orepanusx, NepeHoce 3HaHU U yMEHUI Ha HOBbIE, HECTAaHAAPTHBIE CUTYaALINU;

— Ha OIICHKY «Y/10BJIeTBOPUTEIbHO» — PE3yIbTUPYIOLIHHA peHTHHT 00y4aroerocs JomKeH
coctaBiATh 50 — 69% oT MakcuManbHOU cyMMbI OaiioB 3a ceMecTp. CTYIEHT J0JIKEH MOoKa3aTh
MIOPOTOBBIM YpOBEHb C(HOPMUPOBAHHOCTH KOMIETEHIUH, TO €CTh OH JOJDKEH UMETh 3HaHMS Ha
YPOBHE BOCIIPOM3BEICHHUA M OOBACHEHUs MH(DOPMAIMK, UHTEICKTyalbHbIE HaBBIKM PELICHUS
OPOCTHIX 337a4; B XOJ€ KOHTPOJBHBIX MEPONPHUATHHA HOMYCKAIOTCS OIIMOKH, IMPOSBISETCS



OTCYTCTBHE OTACTHHBIX 3HAHUI, YMCHHI, HABBIKOB, 00YJAIOIINNCS UCTIBITHIBACT 3HAUNTEIHHBIE
3aTpyJHEHUs PU OTIEPUPOBAHUY 3HAHUSMU M YMEHHUSIMH IPU UX IEPEHOCE Ha HOBBIE CUTYAIUU.
— Ha OIICHKY «HEY/A0BJIETBOPUTETbHOY» — PE3YIbTUPYIONUN PEUTHHT 00YJarOIIErocs COCTABIISICT
MeHee 50% OT MakCHUMaJIbHOM CyMMBbI 0aJjIOB 3a CEMECTP pe3yibTaT 0Oy4eHUsS HE JOCTUTHYT,
KOMIIETCHIIMH HE CQOPMHUPOBAHBI, CTYACHT HE MOXET I[I0Ka3aTh 3HAHUS Ha YpPOBHE
BOCIPOM3BEICHUS U 00BsICHEHUSI HH(POPMAIIUU, HE MOXKET I0Ka3aTh MHTEJUIEKTYalbHbIe HABBIKU
pElIeHUs TPOCTHIX 3a/1a4.



