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Pabouast nporpaMma paccMoTtpeHa 1 oJ00peHa Ha 3ace/laHum Kadepbl PU3MKH
27.01.2026, nporokon Ne 3
3aB. Kadeapoit J.M. Jlonryiuunt

PaGouast mporpamma oZi06peHa MeTOIMYeCKOH KOMHCGHEH uC
02.02.2026 r. nporokos Ne 4
[pescesarens { 1O.B. ComoBa

CoriacoBaHo:
3as. Kadeapoii ['eosorun, Mapkieilepckoro jena u oborailieHns Mosie3nbix
MCKOIMaeMbIX

o
~

N.A. I'pyiunH

v

Pabouasi nporpamMma cocTabJieHa:
P
JloLieHT Kadepbl PU3UKH, KaH/. Mejl. HayK H.A. IlnyruHa
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JIner akTyanusanuu padoyeil nporpaMmsl

Pabouast mporpamMma rnepecMoTpeHa, 00CykaeHa u o00peHa s peanusaruu B 2027 - 2028
y4eOHOM ToJTy Ha 3acefaHuu kapeapel Duznku

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

PaGouas mporpamma nepecMoTpeHa, oocyxieHa u ogoopena s peanusanuu B 2028 - 2029
yueOHOM rojiy Ha 3aceqanuu Kapeapsl Du3UKU

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

PaGouas mporpamma nepecmMoTpeHa, odcyxieHa u ogoopena s peanusanuu B 2029 - 2030
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 2030 - 2031
y4eOHOM rojy Ha 3acenanuu kadeapsl Du3nku

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

Pabouas mporpamma nepecMoTpeHa, oocyxieHa u ooopena s peanusanuu B 2031 - 2032
yueOHOM rojly Ha 3acefjaHuu Kapeapsl DPuznku

[Iporokom ot 20 . Ne

3aB. xadenpoit I[.M.ﬁonryan

PaGouas mporpamma nepecmMoTpeHa, odcyxieHa u ogoopena s peanusanuu B 2032 - 2033
yueOHOM Toy Ha 3acefaHuu kapeapsl Duznku

[Iporokom ot 20 1. Ne

3aB. xadenpoii I[.M.ﬁonryan




1 Leau ocBOeHMS TUCHUNIIMHBI (MOIYJIA)

[TomydyeHnue cryaeHTaMHu TPEACTABICHHN O (yHIAMEHTAIHHOM CTPOSHUHM MAaTepUH H
(GU3MYECKUX  TPUHIMIIAX, JISKAIMX B OCHOBE COBPEMEHHOW €CTECTBEHHOHAYyYHOMH
KapTUHBIMHpPA; (OpMUpPOBAaHHME COBPEMEHHOTO ©CTECTBEHHOHAYyYHOTO MHPOBO33PEHUS,
pa3BUTHE HAYYHOTO MBINUICHUS ¥ PACHIMPEHHE HAYYHO-TEXHHYECKOTO Kpyrozopa; OBJaJcHHUE
OCHOBHBIMH (PU3MUYECKHMH KaTETOPUSMH, MOHATUAMH M (PyHIaMEHTaIbHBIMU (HHU3MICCKUMU
3aKOHAMU; TIOJTyYCHUE TIPEICTABICHUM O (hyHAaAMEHTATbHBIX KOHIICTIIUAX COBPEMEHHON (PU3UKH
KaK pe3yJabTaTa HMCTOPHUYECKOTO IMpOIecca; OBJAJCHUE MPUEMaMH W METOJaMH PEIICHH
KOHKPETHBIX 3aJlad W3 Pa3IMYHbIX oOjacTell (U3WMKH, YMEHHS BBLICIUTH KOHKPETHOE
(dbuzmvecKoe cosep)kaHue B MPUKIIATHBIX 3a/1auax Oyaymen mpodecCuoHaIbHOM AeSTENbHOCTH,
(hopMHUpOBaHHE HABBIKOB TIPOBEICHUS (PU3MUECKOTO HSKCIEPUMEHTa, TO3BOJISIIONIUX WM
BIOCJICICTBUU OBJIAACTh KOMIUIEKCOM KOMIIeTeHIuH, npeaycMorpeHHbix PI'OC BO mno
HanpasieHU0 noaArotoBku 21.05.04 «I"opHoe aenoy», cneunanuzamnuss Mapkienaiepckoe J1emo.

2 MecTo AUCHHMILIMHBI (MOAYJIs1) B CTPYKTYpe 00pa30oBaTe/ibHOI NPOorpaMMbl

Hucnunnuna @u3nka BXOIUT B 00513aTEIbHYIO YacTh YIEOHOTO IJIaHa
00pa3oBaTeNTbHON MPOTPAMMBI.

Jis n3y4eHus JUCUUIUTMHBI HEOOXOIMMBI 3HAHUS (YMEHUS, BIIAICHUS),
c(OpMHUPOBAHHBIE B PE3yJIbTATEe N3YUYEHUS TUCLUILINH/ IPAKTUK:

BBenenue B cieniMaabHOCTh

3HaHus (YMEHUs, BIa/IeHUs), IOTYYECHHbIE IPY U3yYEHUU JTaHHOM UCIUIUINHBI
OyayT HeOOXOAUMBI [T U3YUSHHSI JUCIUTUTHH/TIPAKTHK:

IIpukiagHas MexaHuka

DNEKTPOTEXHHUKA

OCHOBBI TEOMEXAHUKH

MarepuanoseneHue

®u3nKa ropHbIX OPOJ

MeTtposnorus ¥ cTaHAapTU3aLus B TOPHOM JieJie

TeopeTnueckass MexaHHKa

ConpoTuBieHne MaTEPUAJIOB

Mapxkuieiiiepcko-reoie3ndeckue nprudopsl

3 Komnerenuun o0y4aromerocsi, popmupyemsbie B pe3yibTaTe 0CBOCHHUS

AUCHHUILNIMHBI (MOLYJIS1) M IJIAHMPYEMble pe3yJIbTaThl 00y4eHHs

B pe3ynbrate ocBoeHUs TUCHMITIMHBI (MOayisl) «®Pu3nka» oOydaromuiics 10KeH
o0s1afiaTh CIEAYIOIMMU KOMIIETEHIIUAMMU:

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

YK-1 CnocobeH ocCymecTBISATh KPUTHUECKUI aHaAlW3 NpOOJEMHBIX CHUTyallud Ha OCHOBE
CHCTEMHOT'0 TI0JIX0/1a, BHIPA0AThIBATh CTPATETHIO AEHCTBHM

VK-1.1 AHanu3upyer npoOJEeMHYIO CHTYallMI0 Kak CHCTeMY, BBIABISAS €€
COCTABJISIIOLIME U CBSI3U MEKY HUMU
YK-1.2 Kputnyecku onieHMBaeT HaJeKHOCTh HCTOYHUKOB HH(pOpMaIiy, paboTaer

C MPOTHBOPEYMBON HHQOpPMAIMEH W3 Pa3HBIX HCTOYHUKOB, OMpEIeIseT
npobenbl B uH(OpManuu, HEOOXOTUMOW Ml pemieHuss MpoOIeMHON
CUTYaIlMH, ¥ IPOCKTUPYET MPOIIECCHI M0 UX YCTPAHCHUIO

YK-1.3 Pa3zpabarbiBaeT M coaeprKaTelIbHO apryMEHTUPYET CTPAaTeruio peuieHHs
poOJEMHOIN CUTyallud Ha OCHOBE CHCTEMHOI'O M MEXKIUCLUIUIMHAPHOTO
MOJIXO/M0B; CTPOMUT CLEHAPUM peaju3allid CTPATeTuH, ONpeaesss
BO3MOYKHBIE PUCKH U IIpeJyIaras MyTu UX yCTPAaHEHUS




4. CTpykTypa, 00b€M U copepkaHue JUCUUILIMHBI (MOTYJISA)

OO6miast TpyA0€MKOCTh JUCIUIUIMHBI COCTABIISIET 8 3a4€THBIX eMHUI] 288 aKkaj. 4acoB, B TOM

HHUCJIIC:

— KOoHTaKkTHast padora — 180,9 akas. yacos:
—aynutopHas — 175 akaj. 4yacos;

— BHeayauTopHas — 5,9 akajl. 4acos;

— camocTosTenpHas pabora — 71,4 akaj. 4acos;

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

— MOATOTOBKA K 3K3aMeHy — 35,7 akaj. yac

d)opMa aTTeCTaluu - 3K3aMCEH, 3a4€CT

Paznen/ tema
JIUCIATIIUHEI

Cemectp

AynutopHast
KOHTakTHas paboTa
(B akaj. yacax)

Jlek.

11ab.
3aH. 3aH.

IPaKT.

CaMocrosTenbpHas

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

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

HpOBEpKa
HHANBUAYAJIbHBIX
3aj1ay;

VK-1.1, YK-
1.2, VK-1.3

1.2 lunamuka
MOCTYNaTeIbHOTO U
BpAaIllaTEIbHOTO IBHKECHHS

MIOJrOTOBKA K
nabopaTopHOMY,
CEeMUHApCKOMY U
HPaKTHIECKOMY
3aHATUIO;
BBINIOJTHEHNE
MPaKTHYECKUX
pabot (M/3);
CaMOCTOSITEITbHOE
H3y4yeHHe
yueOHOIt n
Hay4HOU
JUTEPaTyphl B
TOM 4HCTIe
JNMEKTPOHHBIX
pecypcoB.

HpOBEpKa
WHANBUAYAJIbHBIX
3aza4.

VK-1.1, YK-
1.2, VK-1.3

1.3 3aKoHBI COXpaHEHUS B
MEXaHUKe

MOATOTOBKA K
1a60paTOpHOMY,
CEMUHAPCKOMY U
IIPaKTUYECKOMY

HpOBEpKa
HHMBHIYaJIbHBIX
3a71ay;

VK-1.1, YK-
1.2, VK-1.3




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

1.4 Mexanuueckue
KOJIeOaHUs U BOJIHBI

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

IpOBEpKa
HHIUBHIYaIbHBIX
3a71a4;
BBITIOJTHEHUE U
3amyra
nabopatopHoi
pabotsr Ne 5.

VK-1.1, VK-
1.2, YK-1.3

Wroro no pazneny

16

14

2. Cratuctuueckas Gu3nKa u
TEePMOANHAMHKA

2.1 Crartuctuueckas Gpusnka

MIOJTOTOBKA K
nabopaTopHOMY,
CEMUHApCKOMY U
MIPaKTHYECKOMY
3aHATHIO;
BBITTOJTHEHUE
MPaKTUIECKUX
padot (M3);
CaMOCTOSITETTEHOE
n3ydeHue
yueOHOM U
Hay4YHOU
JIUTEPATYPHI B
TOM 4HCTIe
JNEKTPOHHBIX

pecypcoB.

poBepKa
WHJIMBUYaJIbHBIX
3a1a4;

VK-1.1, VK-
1.2, YK-1.3

2.2 TepmoguHaMuKa

43

MOJrOTOBKA K
nabopaTopHOMY,
CEMUHApCKOMY U
MIPaKTHYECKOMY
3aHATHIO;
BBITTOJTHCHUE
MPAKTHIECKUX
padot (MA3);
CaMOCTOSITEIbHOE
U3ydeHHe
yueOHO 1
Hay4HOU
JUTEPaTyphl B
TOM 4HCTIe
IEKTPOHHBIX

IpOBEpKa
WHIIUBUIYaJIbHBIX
3a1ad;
BBITIOJTHEHUE U
3aIuTa
nabopaTtopHoOi
pabotsl Ne 14;

VK-1.1, VK-
1.2, VK-1.3




pecypcos.

Wroro no paszneny

10

6,3

HWroro 3a cemectp

34

17

34

19,3

OK3aMCH

3. DNeKTpUYeCcTBO U MarHeTU3M

3.1 DaexTpocrarnueckoe

II0JIC B BAKYyM€ U B
BCIICCTBEC

MOATOTOBKA K
nabopaTopHOMY,
CEMUHAPCKOMY U
PAKTHIECKOMY
3aHATHIO;
BBITIOJTHEHHE
MPAKTHIECKUX
padot (MA3);
CaMOCTOSITENEHOE
n3ydeHue
yueOHOM U
HaY4YHOU
JIMTEpaTypHl B
TOM YHCIIe
JNIEKTPOHHBIX
pecypcos.

pOBEpKa
UHJIMBHIYaJIbHBIX
3aj1ad;

VK-1.1, VK-
1.2, VK-1.3

3.2 IlocTostHHBIH
3JIEKTPUIECKUI TOK

MOJTOTOBKA K
nabopaTopHOMY,
CEMUHAPCKOMY U

MPAKTHIECKOMY
3aHSTHIO;

BBITIOJTHEHNE

MPAKTHIECKUX

pador (MA3);
CaMOCTOSITENBHOE

U3y4eHne
yueOHOM U
HAay4YHOU
JATEPaTypHI B
TOM YHCJIIe
3JIEKTPOHHBIX

pecypcoB.

HpPOBEpKa
WHANBHIYaJIbHBIX
3ajad;
BBITTOJIHEHHE U
3amTa
nabopaTopHOi
paboTsl Ne 24;

VK-1.1, VK-
1.2, YK-1.3

3.3 MarguTocTaTH4YeCKOe

T0JIE B BAKyyM€E U B
BEILIECTBE

10

HO/rOTOBKA K
CEMHHAPCKOMY H
HPaKTHYSCKOMY
3aHATHIO;
BBITIOJTHEHHE
MPAKTHIECKUX
pabot (M13);
CaMOCTOSITEIBHOE
U3y4YCHHE
yueOHOI U
Hay4HOU
JIUTEPaTypHI B
TOM YHCIIe
JNEKTPOHHBIX

pecypcoB.

MpoBepKa
WHIIUBUIYaJIbHBIX
3a1ay;

VK-1.1, VK-
1.2, YK-1.3

3.4 DnexTpoMarHuTHas

WHIYKIIHS.

OneKTpoMarHuTHbIE
xonebanus. IlepeMeHHBbII

SJIEKTPUIECKHUI TOK

10

MOJITOTOBKA K
nabopaTopHOMY,
CEMHHAPCKOMY H

MPAaKTUYECKOMY
3aHATHIO;

BBIIIOJTHEHNE

MPAKTUYECKUX

pabor (M13);
CaMOCTOSITEIbHOE

H3y4YeHHe

poBepKa
WHJIMBHIYaJIbHBIX
3aj1au;
BBIIIOJIHEHHE H
3aIuTa
nabopaTtopHoi
paboter Ne 28;

VK-1.1, VK-
1.2, YK-1.3




yueOHOM U
Hay4YHOU
JIUTEpPaTyphl B
TOM uHCIIe
3JIEKTPOHHBIX

pecypcoB.

Uroro no pazneny

16

18

25

4. OnTuka

4.1 BoyiHOBast ONITHKA
(uaTephepeHIms,
TUPPaKIHSL, TIOTSPU3ALIHS)

10

HOJTOTOBKA K
1a00paTOpPHOMY,
CEMHHAPCKOMY H
HPaKTHYECKOMY
3aHATHIO;
BBITIOJTHEHUE
HPaKTHIECKHUX
pabor (MA3);
CaMOCTOSITENbHOE
u3ydeHue
yueOHOi u
HayqIHOU
JIHUTEpaTypHl B
TOM YHCIe
AIEKTPOHHBIX

pecypcos.

MpoBepKa
WHUBUAYaTbHBIX
3aj1ay;
BBITIOJTHEHUE U
3amura
nabopaTopHO
pabotsr Ne 34,

VK-1.1, VK-
1.2, VK-1.3

4.2 KBaHTOBas OITHKA

MOATOTOBKA K
nabopaTopHOMY,
CEMUHApCKOMY U
HPaKTHYESCKOMY
3aHSTHIO;
BBITIOJIHCHUE
HPaKTHYECKHUX
padot (M3);
CaMOCTOSITENEHOE
n3ydeHue
yueOHOi u
HaY4YHOU
JIUTEpaTyphI B
TOM YHCIIe
JNIEKTPOHHBIX

pecypcoB.

IpOBepKa
WHIUBHIYaIbHBIX
3aj1ay;
BBITIOJIHCHUE U
3ammra
nabopaTopHOi
paboter Ne 36;

VK-1.1, VK-
1.2, YK-1.3

HWroro no pazaeny

14

10

10

14

5. dusuka aroma

5.1 ®usuka atoma

MOATOTOBKA K
nabopaTopHOMY,
CEMHHAPCKOMY H
MPAKTHIECKOMY
3aHSTHIO;
BBITIOJTHEHHE
MPAKTHIECKUX
pabot (M13);
CaMOCTOSITENBEHOE
U3y4YCHHE
yueOHOI U
HAay4YHOU
JIUTEPaTypHI B
TOM YHCJIe
ANEKTPOHHBIX

pecypcoa.

MpoBEpKa
WHIIUBUIYaJIbHBIX
3a1ad;
BBIIIOJTHEHHE H
3ammTa
nabopaTtopHoOi
pabothr Ne 42.

VK-1.1, VK-
1.2, VK-1.3

Hroro no pazaeny

6. ®du3nka TBEPIOTO TEMA.




DJeMEHTbI KBaHTOBOH (U3HKU

IOoATOTOBKA K

1a00paTOpPHOMY,
CEMHUHApCKOMY;
BBITIOJTHEHHE
MPAKTHIECKUX
adot (U3);
6.1 ®usuka TBEpOro TENA. P (M]13); MIpOBEpKa
. CaMOCTOSITEJILHOE VK-1.1, VK-
DJeMeHTHI KBAHTOBOM 3 4 6 6,1 WH/AMBUAYAJIBHBIX
n3ydeHue . 1.2, YK-1.3
(dbuzukn N 3a1a4;
yueOHO U
Hay4YHOU
JIUTEPaTyphI B
TOM YHCIIe
JIIEKTPOHHBIX
pecypcos.
HWroro no pazaeny 4 6 6,1
7. ®u3MKa Aapa U DIEMEHTAPHBIX
YaCTHII
MOATOTOBKA K
CEMUHApCKOMY U
MPaKTUYECKOMY
3aHATHIO;
BBITTOJTHEHUE
MPAKTHIECKUX MpoBepKa
adot (M/13); WH/IMBUAYAIBHBIX
7.1 ®dusuka sinpa u P (MI13); JBHILY VK-1.1, VK-
3 4 4 10 4 CaMOCTOSITENBHOE 3a71a4;
3JIEMEHTAPHBIX YaCTHIL 1.2, YK-1.3
n3ydeHue BBINIOJTHEHHE H
yueOHOM U 3ammra JI.P. Ne 51.
HaY4YHOU
JUTEPATYPHI B
TOM YHCIIe
JNIEKTPOHHBIX
pecypcoB.
HUroro o pazneny 4 4 10 4
HWroro 3a cemectp 36 18 36 52,1 3a4ET
8. Kontpoms
8.1 2 OK3aMeH
Hroro no pazuery
Hroro 3a cemecTp 34 17 34 19,3 9K3aMeH
HToro no nMCUMILUIMHE 70 35 70 71,4 JK3aM€EH, 3a4eT




5 O0pa3oBaTesibHbIE TEXHOJIOTHH

[lpu peamuzanuu pa3IMYHBIX BHIOB Yy4eOHOW paboThl Hamboiee >(QeKTHBHbIC
pe3ysibTaThl OCBOECHMS JUCHMIUIMHBL «®Du3uka» [al0T TpaJulMOHHbIE 00pa30BaTEIIbHbBIE
TEXHOJIOTUM, TEXHOJOTMH  MPOOJIEMHOTO  OOydYeHHUs, HWHTEPAKTHBHBIE  TEXHOJOTHH,
MH(POPMAIMOHHO-KOMMYHUKAIIMOHHBIE 00pa30BaTeIbHbBIC TEXHOJIOTHH.

1. TpamumuonHsle 00pa30BaTENbHBIE TEXHOJIOTMU OPUEHTHPYIOTCS Ha OPraHU3aIUIo
00pa3oBaTEeNBHOIO  TPOLIECCa, MPEANONATAIONIYI0 TMPSAMYI0 TPAaHCISLWIO 3HAHUKA  OT
MperoiaBaTens K CTyACHTY (IPEUMYIIECTBEHHO Ha OCHOBE OOBSCHUTEIHHO- MILTIOCTPATUBHBIX
METOAO0B 00yueHus1). YueOHas NesTeNbHOCTh CTYACHTa HOCUT B TAKMX YCIIOBHSIX, KaK IPABHIIO,
PEIpPONYKTUBHBIA XapaKkTep.

@®opMbl yUeOHBIX 3aHATUH C UCIIOJIB30BAHUEM TPATULUOHHBIX TEXHOIOTHI:

WudopmannonHass JIeKUus -  TIOCJIEJOBaTEIbHOE  HM3JIOKEHHE  MaTepualia B
JUCLUIUIMHAPHOM JIOTUKE, OCYLIECTBIISIEMOE NPEUMYILIECTBEHHO BepOaJbHBIMU CpPEICTBAMHU
(MOHOJIOT TIpeno1aBaTeis).

Cemunap — 6eceia nmpernojaBares U CTYAEHTOB, 00CYK/ICHHUE 3apaHee OrOTOBIEHHBIX
COOOLIEHUH M0 KaX/J0My BONpPOCY IIJIaHAa 3aHATHA C €IUHBIM JUIsI BCEX IepedyHeM
pEeKOMEeHAyeMO# 00s13aTeIbHON U JOMIOJHUTEIBHOM JIUTepaTyphl.

[TpakTHyeckoe 3aHATUE, TOCBALICHHOE OCBOCHUIO KOHKPETHBIX YMEHUN U HABBIKOB I10
IIPETIOKEHHOMY AJITOPUTMY.

JlaGopatopHas paboTa — opranu3zanus yueOHoi paboThl ¢ peabHbIMU MaTepUalbHbIMU
U MH(OPMAIMOHHBIMU OOBEKTaMM, 3KCIIEpUMEHTalbHas padoTa C aHAJIOTOBBIMH MOJEISIMU
peabHBIX OOBEKTOB.

2. TexHosoruu npoodsieMHOro o0y4yeHHsI — OpraHu3alus o0pa3oBaTeIbLHOIO Ipoliecca,
KOTOpast NperoiaraeT NOoCTaHOBKY MPOOJIEMHBIX BOIPOCOB, CO3AaHNE YUEOHBIX MPOOIEMHBIX
CUTyalUH IJIs CTUMYJIMPOBaHUS aKTUBHOW ITO3HABATEIILHOM JEATEIbHOCTH CTYIEHTOB.

@DopMbI YUeOHBIX 3aHATHH € UCTIOIB30BAaHUEM TEXHOJIOTHH MTPOOIEMHOTr0 00y4eHus:

[IpobnemHass Jnekuus — U3JIOXKEHME MaTepuaiga, NpeAroiarainee MOCTaHOBKY
NpOOJEMHBIX M JIUCKYCCHOHHBIX BOIPOCOB, OCBEILEHME pa3IMYHBIX HAyYHBIX IOJIXOJIOB,
aBTOPCKHE KOMMEHTApHH, CBSI3aHHBIE C Pa3JINYHBIMU MOJAEISIMU MHTEPHPETALMN HU3Y4aeMOIo
MaTepuaa.

[TpakTuyeckoe 3aHsATHE B (hopMe MpaKTHKymMa — oOpraHu3anus y4yeOHOH paboThl,
HampaBJIeHHAs Ha pelIeHHE KOMIUIEKCHON yueOHO-TOo3HaBaTeIbHOM 3ajauu, TpeOyroued ot
CTYJEHTA IPUMEHEHUSI KaK HAYYHO-TEOPETUUECKUX 3HAHUH, TaK U IPAKTUYECKUX HABBIKOB.

3. lHTepaKkTUBHBIE TEXHOJIOTUH — OpTraHu3alys 00pa30BaTeILHOTO Mpolecca, KoTopast
IIPEAIOJIaracT aKTUBHOE U HEIMHEWHOE B3aMMOJCHCTBHE BCEX YYAaCTHUKOB, AOCTH)KCHHE Ha
3TOM OCHOBE JIMYHOCTHO 3HAYMMOTO JJIs1 HUX 00pa30BaTeIbHOI0 pe3ybTara.

Hapsiny co chnenManu3upoBaHHBIMM  TEXHOJIOTHSAMM TAaKOro poja  INPUHIMII
MHTEPAKTUBHOCTH IPOCJIECKHUBAETCS B OOJBIIMHCTBE COBPEMEHHBIX 00pa30BaTEIbHbIX
TEXHOJIOTUH.

WHTEepakTUBHOCTh  IO/Ipa3yMeBaeT CYOBEKT-CyOBEKTHbIE OTHOLIEHHS B  XOJe
o0pa3oBaTeNbHOIO Ipolecca M, Kak CleACTBHE, (OPMHUPOBAHHE CaMOpa3BUBAIOIIEHCS
MH(POPMALIMOHHO-PECYPCHOM CPEIbI.

@opMbl y4eOHBIX 3aHATHH C MCIIOJIB30BAaHUEM CIEIMATU3UPOBAHHBIX WHTEPAKTHUBHBIX
TEXHOJIOTHA:

Jlexuust «oOpaTHOW CBSI3M» — JIGKIMA—TIPOBOKALMS (M3JI0)KEHUE MaTepHaja ¢ 3apaHee
3aIIaHUPOBAHHBIMH OIIMOKaMHM), IeKIUsA-0ecen1a, JeKIUI-TUCKYCCHsl.

CeMuHap-UCKyCCHsl — KOJUIEKTUBHOE OOCYXJIEHHE KaKoro-aubo CHOpPHOro BOIPOCa,
MpoOJieMbl, BBISIBJIEHHE MHEHUN B rpymmne (MeXrpyrmnoBOM AMajor, AUCKYCCUS Kak CIOp-
JTAAJIor).

4.  VHdopManMOHHO-KOMMYHHKAIIMOHHBIE  OOpa30BaTe/IbHbIE  TEXHOJIOTUH  —
opraHu3aiys 00pa3zoBaTeIbHOrO MPoLecca, OCHOBAHHAsI HA IPUMEHEHUH CIEIMAIN3UPOBAHHBIX
IIPOrPaMMHBIX CPeJl U TEXHUUECKUX CPEJCTB paboThI ¢



uHpopMaImen.

@opMbl yUeOHBIX 3aHITHNA C HUCIIOJIB30BaHHEM WH(POPMAITMOHHO-KOMMYHUKAITHOHHBIX
TEXHOJIOTHIA:

Jlekuus-Bu3yanusanuus. — W3JI0)KEHHE COJEPHKAHUS COINPOBOKIACTCS IPE3CHTALMEN
JIEMOHCTpaluel y4eOHbIX MaTEpUasoB, PEICTABICHHBIX B Pa3IMYHBIX 3HAKOBBIX CHCTEMaX, B
T.4. WUTIOCTPATUBHBIX, TPaQUUECKUX, ayIN0- U BHIEOMATEPHAIIOB).

[TpakTdeckoe 3aHsTHE B (OpMEe TMpe3eHTAMH — TPEJCTABICHUE pPe3yIbTaTOB
MPOEKTHOM WJIM KCCIIEIOBATENBCKONW JEATEIbHOCTH C UCIOJIb30BAHUEM CIIEMAIU3UPOBAHHBIX
MIPOTPAaMMHBIX CpE.

6 YueOHO-MeTOIMYEeCKOe 0DecleyeHe CaMOCTOSITeIbHONH padoThl 00y4aommXxcst

ITpencraBieHo B npuioxeHuu 1.

7 OueHO4YHbIE CPEICTBA ISl IPOBECHUS POMEKYTOYHON aTTeCTAlul
[IpencraBieHsl B IPUIOKEHUH 2.

8 YueOHo-MeTOAMUEeCKOEe M HH(POpPMALIMOHHOE 00ecTieYeHHe U CHMILTNHBI

a) OcHoBHas JUTEpaTypa:

1.Cagenbes, 1. B. Kypc o0mielt pusuku : yuebnoe nocobue : B 3 romax / M. B. CaBenbes.
— 16-e u3n., crep. — Cankr-IletepOypr : Jlanp, 2020 — Tom 1 : Mexanuka. MonekynspHas
¢uszuka — 2020. — 436 ¢. — ISBN 978-5-8114-5539-3. — TekcT : anextpoHHsii // Jlans :
3NeKTpoHHO-OMOMoTeunas cucrema. — URL: https://e.lanbook.com/book/142380 (mara
obpamenusi: 12.04.2025). — Pexum noctyna: A aBTOPHU3. MOJIb30BATENEH.

2. Cagennbes, U. B. Kypc obmieit ¢puszuku. B 3 T. Tom 2. DIeKTpUUECTBO U MarHETH3M.

Bonabl. Ontuka : yuebHoe mocobue s By3oB / WM. B. CaBenseB. — 16-¢ u3sm., crep. —
Cankr-IlerepOypr : Jlams, 2022. — 500 c¢. — ISBN 978-5-8114-8926-8. — Tekcr :
NeKTpoHHBIH  //  Jlamb  :  2nmekTpoHHO-OmOmmorteunas  cucrema. —  URL:

https://e.lanbook.com/book/185339 (nmara ooOpamenus: 12.04.2025). — Pexum nmocrymna: yis
aBTOPH3. NIOJI30BATEIIEH.

3. Cagennes, U. B. Kypc obmieii pusuku. B 3-x T1. Tom 3. KBantoBas ontuka. ATomHas
¢usuka. dusnka TBeproro Tena. Ousmka aTOMHOIrO A1pa M 3JaeMeHTapHbIX yactui / WM. B.
CaBenveB. — 14-¢ m3na., crep. — Cankr-IlerepOypr : Jlamp, 2023. — 320 ¢. — ISBN
978-5-507-47045-7. — Tekcr : 25IeKTpOHHBIH // JIaHb : 37EKTPOHHO-ONOIMOTeYHAs CHCTeMa. —
URL.: https://e.lanbook.com/book/322505 (nara obparenus: 12.04.2025). — Pexwum goctymna:
JUIsL aBTOPHU3. MOJIb30BATEIEH.

0) JonosHuTeabHas JUTEpaTYypa:

1. lemuguenko, B. M. ®usuka : yaebnuk / B.W. Jlemuauenxo, 1.B. Jlemunuenko. — 6-e
u3n., nepepad. u mon. — MockBa : UHOPA-M, 2023. — 581 c¢. + [lom. Marepuaisl
[2nexTpoHHEI pecypc]. — (Bricmiee oOpa3oBanue: bakanaBpuar). - ISBN 978-5-16-010079 -1.
- Tekcr : oamexrponnbii. - URL: https://znanium.com/catalog/product/1913243 (nara
obpamenust: 12.04.2025). — Pexxum qoctyma: 1mo momucke.

B) MeToanueckue yKazaHusi:

1. Mexanuxka. [TocoGue 1o moAroToBKe 1 BHIOJHEHUIO J1a00paTOPHBIX paboT : yueObHoe
nmocobue [mist By3oB] / MarHutoropckuii roc. TexHuueckuid yH-T uMm. . WM. Hocosa. -
Maruutoropck : MI'TY um. I'. U. Hocosa, 2021. - 1 CD-ROM. - 3arx. ¢ Tutyn. skpana. - URL:
https://host.megaprolib.net/MP0109/Download/MObject/2968. - ISBN 978-5-9967- 2124-5. -
TekeT : ANEeKTPOHHBIN.

2. Koukun 1O. II. MonexynsipHas pu3uKa ¥ TEPMOJAUHAMHKA: TIOCOOHE MO MOATOTOBKE
Y BBITIOJTHEHUIO J1a00OpaTOpHBIX padoT : yuebHnoe nocoodue [1st By3os] / FO. I1.



https://e.lanbook.com/book/142380
https://e.lanbook.com/book/185339
https://e.lanbook.com/book/322505
https://znanium.com/catalog/product/1913243
https://host.megaprolib.net/MP0109/Download/MObject/2968.%20-%20ISBN%20978-5-9967-%202124-5

Koukun, U. HO. boraueBa ; Maruutoropckuii roc. texumyeckui yu-t um. I'. Y. Hocosa. -
Marnutoropek : MI'TY um. I'. W1. Hocosa, 2022. - 1 CD-ROM. - 3arn. ¢ tutyn. skpana. - URL:
https://host.megaprolib.net/MP0109/Download/MObject/20101. - ISBN 978-5-9967- 2518-2. -
TekeT : ANEeKTPOHHBIN.

3. Beuepkun M. B. DnekTpocTatuka ¥ MOCTOSHHBIN TOK : npakTukyM / M. B. Beuepkun,
O. B. Kpusxko, E. B. MakapueBa ; MI'TY, Un-T sHepretuku u aBromatuku, Kad. ¢usmku. -
Marnutoropck : MITY, 2012. - 1 osnekrpon. ont. guck (CD-ROM). - URL:
https://host.megaprolib.net/MP0109/Download/MObject/580. - TekcT : 31eKTpOHHBIH.

4. Beuepkun M. B. llenu mocTOSSHHOTO TOKA: MPAKTUKYM 10 (puU3mKe : yaeOHOEe mocooue
[ By3oB] / M. B. Beuepkun, O. B. KpuBko ; Marauroropckuii roc. TeXHU4ecKuii yH-T UM. [
. Hocoa. - Maruutoropck : MI'TY um. I'. M. Hocoa, 2022. - 1 CD-ROM. - 3arn. ¢ tutyi.
skpana. - URL: https://host.megaprolib.net/MP0109/Download/MObject/3193. - ISBN
978-5-9967-2300-3. - TeKCT : 2JIeKTPOHHBIH.

5. CaBuenko 1O. W. Ilepemennslii Tok : 1aboparopusiii npaktukym / FO. 1. CaBuenko, O.
H. Boctpoknyrosa, H. 1. Muienesa ; FO. . CaBuenko, O. H. Boctpoknyrosa, H. U.Munienena
; MI'TY. - Marnuroropck : MI'TY, 2018. - 1 anekrpon. ont. muck (CD-ROM). - URL:
https://host.megaprolib.net/MP0109/Download/MObject/2081. - ISBN 978-5-9967-1151-2. -
TekcT : AIEeKTPOHHBIN.

6. ®u3uKa TBEPAOTO Tejla, aTOMa U aTOMHOTO sifipa : yuyebHoe mocodue [as By3oB] / C. A.
byrakos, [I. M. lonrymuH, M. A. Jlucosckas, B. B. MaBpunckuii ; MarHuToropckuii roc.
texandyeckuid yH-T UM. ['. Y. HocoBa. - Maruutoropck : MI'TY um. I'. U. Hocosa, 2019. - 1
CD-ROM. - 3arn. ¢ Turym oakpana. - Comepxk.: Jlabopatopueie pabotel. - URL:
https://host.megaprolib.net/MP0109/Download/MObject/2393. - ISBN 978-5-9967-1531-2. -
TekcT : ANEeKTPOHHBIN.

7. Koukun 0. II. Coopuuk 3amay no ¢usuke : npaktukym / FO. I1. Koukun, U. HO.
borauesa ; MI'TV. - Marautoropck : MI'TY, 2018. - 1 anekrpoH. ont. auck (CD-ROM). - URL:
https://host.megaprolib.net/MP0109/Download/MObject/2122. - ISBN 978-5-9967- 1162-8. -
TekcT : 2eKTPOHHBIH.

r) [lporpammuoe odecnieuenne u UnTepHeT-pecypcehi:

IIporpammMHoe odecnevenue

Haumenoanue .
1o Ne norosopa Cpoxk neicTBUS TUIICH3UH
MS Office 2007 1y 135 o1 17.09.2007 GecepouHo
Professional
7Zip CBOOOJHO pacHpoOCTpaHsieMOe 6eccpouHO

IIpogeccnonanibHbie 0a3bI JaHHBIX U HHPOPMAILMOHHbIE CIIPABOYHbIE CHCTEMBbI

Haspanue kypca CchlIKa
DnekTpoHHbIe pecypchl oubmuorexkn MI'TY um. https://host.meaaprolib.net/MPO109/Web
I'.'1. HocoBa ) ' '
Pocemiickas  Tocynapersennas  Guommorexa. https://www.rsl.ru/ru/4readers/catalogues/
Karanoru
HaI_II/IOHaJIBHaSI I/IH(I)OpMaL[I/IOHHO-aHaJ'II/ITI/IquKaSI URL:
cuctreMa — PocCCuHCKMII MHIEKC HAay4HOIO T . .
wrapoBanus (PYHID) https://elibrary.ru/project_risc.asp

9 MaTtepuajibHO-TEXHHYECKOe o0ecreyeHne TUCUUIINHDBI (MOLYJIs1)

MaTepI/IaJ'II)HO-TeXHI/I‘IeCKOC obecneyeHne JUCHHUIIIINHBI BKIIFOYACT:


https://host.megaprolib.net/MP0109/Download/MObject/20101.%20-%20ISBN%20978-5-9967-%202518-2
https://host.megaprolib.net/MP0109/Download/MObject/580
https://host.megaprolib.net/MP0109/Download/MObject/3193.%20-%20ISBN%20978-5-9967-2300-3
https://host.megaprolib.net/MP0109/Download/MObject/3193.%20-%20ISBN%20978-5-9967-2300-3
https://host.megaprolib.net/MP0109/Download/MObject/2081.%20-%20ISBN%20978-5-9967-1151-2
https://host.megaprolib.net/MP0109/Download/MObject/2393.%20-%20ISBN%20978-5-9967-1531-2
https://host.megaprolib.net/MP0109/Download/MObject/2122.%20-%20ISBN%20978-5-9967-%201162-8
https://host.megaprolib.net/MP0109/Web
https://www.rsl.ru/ru/4readers/catalogues/
https://elibrary.ru/project_risc.asp

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

Jlaboparopus «MexaHUKU, MOJIEKYJIAPHONU (PU3MKU U TEPMOIUHAMUKNY BKITIOYAET:

1. bamnuctuyeckue MasiTHUKH.

2. Mastauk O6epoeka.

3. du3nvecKuii MasSTHHK.

4. Tocka I'anpTOHA.

5. JIabopaTopHasi ycTaHOBKa JUIsl MCCIIEIOBAaHUS paclpeaesieHus] TEPMOIJIEKTPOHOB IO
MOJIYJIIO UX CKOPOCTH.

6. JlabopaTopHasi ycTaHOBKa JUIsl ONpENENeHUs IOKa3areneil anuadbarbl Y METOJI0M
Knemana u /lezopma.

7. JlJabopaTtopHas ycTaHOBKA Ul IPOBEPKHU 3aKOHA BO3PACTAHMSI SHTPOIHUU B MPOIECCEe
nud¢y3uu ra30B Ha MOJIENH ITEPEMEIIMBaHUS IIapOB.

8.JIaGopaTopHasi ycTaHOBKa ISl IPOBEPKHU 3aKOHOB BO3PACTAaHUS YHTPOIHHU B MIPOIECCE
Teru1000MeHa.

9.YcranoBka naGopaTropHas Ijs HW3Y4YeHHs] 3aBHCHUMOCTH CKOPOCTH 3ByKa OT
temneparypsl «M®P-C3-M»

10. VYcranoBka nabopaTopHas Al HCCIENOBaHHUS TEIUIOEMKOCTH TBEPAOrO Teia
«MO-TET-Mp.

11. YcranoBka nabopaTopHasi AJisi onpeAesieHus] YHUBEPCATbHOM ra30BOil MOCTOSIHHON
«M®D-OT'TI-M».

12.Ctena mnabopaTOpHBIN Ta30BbIC MPOIECCHI.

13. MeputenbHblii HHCTPYMEHT.

JlaGopatopus «DIeKTpUYECTBA U ONTUKI BKIIIOYAET:

1. JJaBopaTopHast yCTaHOBKA JJIsl UCCIIEJOBAHUS AIEKTPOCTATUYECKOTO MOJIS C TIOMOUIBIO
OJIMHAPHOTI'O 30H/A.

2. YcTraHoBKa JUIs IIYHTUPOBAHUS MUJUIMAMIIEPMETPA.

3. VYcranoBka 5aboparopHas Uil OIpENeNIeHUs] WHAYKTUBHOCTH COJICHOUZA M
MarHUTHOM MPOHULIAEMOCTH.

4. YcrtaHoBKa J1abopaTopHas A M3y4eHHs PE30HAHCAa HANpPSHKEHWH U OINpelesIeHUs
UHyKTUBHOCTHU

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

6. JJabopaTopHas ycTaHOBKa JUIsl ONpEeAETIeHNs pauyca KPUBU3HbI JIUH3bI U JUTUHBI
CBETOBOM BOJIHBI C TIOMOLIBIO Kouel HproToHa.

7. JJabopaTopHast ycTaHOBKa JUIsl OTIpE/IeIeHNs] KOHLIEHTPAIlMK PacTBOPOB caxapa U
IIOCTOSIHHOW 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. YcraHoBka nabopatopHas Ui ONpeesIeHrs OTeHIInaaa Bo30yKIeHUS Ta3a.

4. YcraHoBKa 115 ONIpeieNieHus JJIMHBI TpoOera 4yacTull B BO3yXe.

5. MepuTenbHblii HHCTPYMEHT.

Aynuropuu [uid rpyNIoBbIX U UHAUBUAYAJIBHBIX KOHCYJIbTALMM, TEKYIErO0 KOHTPOISL
U IIPOMEKYTOUYHOM aTTECTAL[UU BKIIIOYAIOT: UHTEPAKTUBHAS IOCKA, IIPOEKTOP;
MynbTUMEAUNHBINA IPOEKTOP,dKPaAH.



Aynauropun ISl CaMOCTOSATENILHONW paboThl ¢ BBIXOAOM B MHTEpHET M ¢ JAOCTyIOM B
ANIEKTPOHHYIO HMH(MOPMAIIMOHHO-00Pa30BaTEIbHYI0 Cpelly YHHBEPCHUTETa, KOMIIBIOTEPHBIC
KJIACChI; YMTaJIbHBIC 3aibl OnOnmorexu [lepconansHbie KoMnbioTephl ¢ makerom MS Office, ¢
BBIX0JIOM B VIHTEpHET U C IOCTYIIOM B 3JICKTPOHHYIO HH()OPMALIMOHHO-00pa30BaTEIbHYIO CpeLy
YHUBEPCHTETA BKJIFOUAIOT: NIEPCOHANIbHBIC KoMIbloTephI ¢ maketom MS Office.

[lomemenne Ui XpaHeHHs M OPOPUIAKTUYECKOTO OOCITY)XKMBaHHSA Y4eOHOTO
0o0OpyMOBaHUsl BKJIIOYAIOT: CTEJUIAXHU, CEH(BI JUIsi XpaHEHUs Y4eOHOTO O0OpyIOBaHMUS.
WHCTpyMEHTBI [Tl pEMOHTa 000PYIOBaHUSL.



IIpunoxenne 1.
Y4eOHO-MeTOAMYECKOE O0ecTIeYeHre CAMOCTOSITEIbHOM PadoThl 00y4aroUXCs
I[Io mucnummae «®u3uka» OpPeLyCMOTpeHa  ayJuTOpHAasT W BHEAyAUTOpHas
camocTosTelbHas padoTa 00yJarommxcs.
AyIuTOpHAas caMOCTOATENNbHAsE paboTa CTYACHTOB MPEAINOJIAraeT PelIeHne KOHTPOJIbHBIX
3a]1a4 Ha MPAKTUYECKUX 3aHATHUSX.
1 cemecTp

KonTpoasnas padora Ne 1 «®@Puznveckue 0CHOBbI MEXaHUKH»
3ananue 1. Panuyc-BeKTOp YacTUIIBI ONPEAENISIETCS BBIPAKEHUEM F =3t% +4t%j + 7k , TO€

i,],k - emunmunsie BexkTopa oceit X, Y, Z. Boruucauts: 1) myTs S, npoiiaenHblii yactumneii 3a

nepssie 10c, 2) monyib HezpeMemeHHsI Ar 3a Toxe Bpems, 3) yckopeHue uacTuilbl. OTBeT:
S=500mM, Ar=500Mm, a=10 m/c”.

3aganue 2. Koneco Bpamiaercs BOKpYT HEITOJABUKHOM OCH Tak, UTO YroJl HOBOPOTA 3aBUCUT
OT BPEMCHH 110 3aKOHY ¢=10+20-t—2-t*. HaiiTu: 1) cpesiHee 3Ha4CHHUE YIIIOBOW CKOPOCTH (o) 3a

MPOMEXKYTOK BpeMeHH OT t=0 10 0OCTaHOBKH; 2) yIII0BOE YCKOPEHUE B MOMEHT OCTaHOBKH KOJIECa;
3) moJTHOE YCKOpEHUE TOYKH, Haxoasmeics Ha paccTossaun 0,1M oT ocw BpamieHus I MOMEHTA
Bpemenu t=4 c. Oter: 10 pan/c; -4 paﬂ/cz; 1,65 m/c%.

3ananue 3. [lo ropu30OHTaIBHON MOBEPXHOCTU JABMKETCS TEJIO MacCOd M=2 KIr MOJ
neiictBuem cuibl F=8 H, mampaBneHHOI mon yriiom 0=60° k ropu3oHty. Haiitu paccrosHue,
KOTOPOE MPOIIUIO TEJIO, €CIIA €r0 CKOPOCTh YBEIIMYMIACH C 3 10 5 M/C, a KOA((OUIIUEHT TPEHUS
MEXIY TEJIOM U NMoBepxHOCThIO paBeH U=0,1.01BeT: 5,9 M.

3aganue 4. [llap mMaccoit M;=5 Kr ABMKETCS CO CKOPOCThIO V1= 1 M/C W CTamKuBaeTcs C
MOKOSIIIIMMCS IIapoM Maccoit My=2 kr. OnpeneanTe CKOPOCTH IIAPOB MOCIIe yaapa. Y 1ap CUuTaTh
YIPYTUM, IPSIMBIM U IIeHTpanbHbM. OTBeT: 0,43 M/c, 1,43 m/c.

3ananue S. YpaBHenue KojaeO0aHUI TOUKM UMEET BULL: x = A-cosolt+7) > TaA€ A=0,02 M, o=7

¢tt=02c. Ornpenenuts nepuo, HadaJlbHYI0 a3y Koie0aHUM TOYKH U €€ YCKOPEHUE B MOMEHT
BpeMmenu 1 c. Oteer: T=2 c; ¢00=0,2n pan; a =0,16 M/c?.

KonTposbHnas padora Ne 2 «Crarucrtuyeckasi puznka u TepMOIMHAMHKA)

3aganue 1. Haiinure nis razooOpa3HOro asora TeMmIiepatrypy, Mpu KOTOPOH CKOPOCTSIM
monekyn Vi = 300 M/c u V2 = 600 M/c COOTBETCTBYIOT OJMHAKOBbIE 3HAUYEHUS (YHKIMUU
pacnipenenenus Maxcemna f(V). OtBet: 1 _ m(vy —Vy’) _ 330 K.

4k In(v, /V,)

3ananue 2. MneanbHBI ABYXaTOMHBIM Ta3 00BEMOM 5 J1 W JIaBJICHUEM 10° Ia
M30XOPUYECKH Harpeiid, B PE3yJbTaTe 4ero CpelHsAs KUHETUYECKash JHEPrusi €ro MOJIEKYI
yBenuumiack ot 0,0796 5B no 0,0923 »B. Ha ckonbko mpu 3TOM U3MEHHUTHCS JaBieHue raza? B
JabHEeHIIeM ra3 H30TepMHUUECKH PACIIMPUIIN 10 HaualbHOTo AaBneHus. Onpenenure o0beM raza
B KOHIIe nponecca. Oteet: yBenuuutces Ha 0,16 MlITa; 5,8 .

3ananme 3. Onpenenute KO3GUIMEHT TEMJIONPOBOIHOCTH A a30Ta, €clii KO3 puiueHTt
JTMHAMAYECKON BS3KOCTH 1) IS HErO mpH TexX ke ycioBusax paBeH 10 mxlla-c. Oter: A=7,42
MBt/M-K.

3ananmue 4. 12 r a30Ta HAXOAATCS B 3aKPHITOM cocyze 00bemoM 2 11 ripu Temmneparype 10°C.
ITocIte HarpeBaHus JaBICHHE B cocyse cTano paBro 10*Mm.pr.ct. Kakoe kommuecTBo Tera 6biio
coo0rieHo razy npu HarpeBanun? OTBeT: 4,1- 10% Jix.

3apanme 5. Cmemanu Bogy maccoid mi=5kr npu temneparype T1=280 K ¢ Bogoi maccoit
my=8kr nipu Temnepatype T, =350 K. Haiitu: 1) remmneparypy 0 cmecu; 2) namenenue AS
SHTPOIUH, Ipoucxosmiee npu cmenmbanuu. Oteet: 323 K; 0,3 x/x/K.

KonTpoabHas padora Ne 3 «y1eKTpU4eCTBO U MATHETHU3M

3amanue 1. DiekTpuueckoe noje co3gaHo nByms 3apsaamu (1=10 K u  (2=-20 uKa,
HaXOAAIIMMUCS Ha paccTosHur d=20 cM apyr oT apyra. OnpeaeauTh HaNPsHKEHHOCTh TOJS B
TOYKE A, yJajJeHHOW OT mepBOro 3apsaa Ha pacctostHue =30 cM m oT BTOporo Ha =50 cm.
Paccunrare paboTy, KOTOpPY0O HEOOXOIMMO COBEPIIUTH, YTOOBI MEPEHECTH TOUCHHBIN 3apsia



0o=5-10"" K1 3 TouKm HAXOAIMICS noceperHe MeXIy 3apsaaamu B Touky A. Otset: 280B/Mm,
0,42 JTx.

3ananme 2. Vmeercs npeaHa3HaueHHBIN JJ11 U3MEPEHUs pa3HOCTU noTeHiuanos 10 30 B
BOJBTMETP compoTuBieHueM 2 KOwm, KoTtoporo pasnaeneHa Ha 150 nenenmit. Kakoe
COMPOTHBIICHUE HAJ0 B3STh U KaK €ro BKJIIOYHTH, YTOOBI 3TUM BOJHTMETPOM MOXKHO OBLIO
M3MEPUTh Pa3HOCTh NMOTEHIMANIOB /10 75 B? Kak u3MEeHUTCS IpU 3TOM 1I€HA JeI€HUS BOJIbTMETpa?
Ortser: 3 kOMm, 0,5 B/gexn.

3ananue 3. [lo mpoBOIOYHOM paMKe MMEIOIICH (OpMy MPaBHIHBHOTO MIECTUYTOJIbHHUKA,
uaer Tok cuioi |1=2 A. Ilpum 3TOM B LEHTpe paMKh OO0pa3yeTcs MarHWTHOE IoJie C
HaMpsHKEHHOCTHIO 33 A/M. HaliTi JuinHy MPOBOJIOKH, U3 KOTOPOI caenana pamMka. Otsert: 1=0,2 m.

3aganue 4. [IpoBoasiias pamka HoMelieHa B OJJHOPOIHOE MarHUTHOE 110JI€ ¢ MHAYKIueH B
= 0,1 Tu. IIn0CKOCTh paMKH COCTABJISIET C HAIPABICHHUEM MAarHUTHOTO MOJS Yroil ¢ = 30°.
[Tnomane pamku S = 20 CM2, conpotuBiienne R = 0,1 Om. MaruutHoe noje paBHOMEPHO
yMeHblInaercs 10 Hyns 3a Bpemst At=0,1 c. Onpeznenute: a) cpeaHee 3HaYSHHUE 3.]1.C. UHIYKIIHUH,
BO3HHUKAIOILIEH B paMKe; 0) Crily MHAYKLIMOHHOIO TOKA; B) 3apsij, KOTOPBIA IPOTEYET IO PaMKe 3a
BpeMsi ymeHblueHus noist. Oreet: 1 MB; 10 MA; 10° Ko

3aganue 5. ConeHousi ¢ MHAYKTUBHOCTBIO L=7 MI'H 1 akTUBHBIM conpoTuBiieHueM R=44
OM MNoAKIIOUMIN K HUCTOYHHKY THOCTOSHHOro HampspbkeHuss Uy, a 3aTeM K TeHepaTtopy
CHUHYCOHMIAJIbHOTO HAMNpsDKEHUs ¢ JeiicTByromuM 3HaueHueM HampspkeHus U,=Uo. Tlpu kakoit
4acToTe TeHepaTropa MOILIHOCTh, MOTpedisiemMas CONCHOMAOM, OyneT B 5 pa3 MEHbIIE, YeM B
nepBoM ciryqae? OtBet: v=2 kl'1I.

2 cemecTp

Kontpoabnas padora Ne 4 «Onruka»

3aganue 1. B onbite OHra Ha mytu ogHOro U3 MHTEp(EPUPYIOMIUX JTydYel Momelaiach
TOHKasl CTEKJIAHHAs IUIACTUHKA, BCJEJICTBHE YEro IIEHTpajbHas CBETJas I10JI0cCa CMellalach B
MOJIO’KEHNE MEPBOHAYAIBHO 3aHATOE IATON CBETJION MOJO0COi(HE cuuTasi LeHTpanbHOH). Jlyu
najaeT Ha IUIACTUHKY NepreHAuKynspHo. Iloka3arens npenomienus miactuHku N=1,5. J{nunHa
BOJHBI cBeta  A=6-10"" M. KakoBa TommmHa riacTiakn? OTBET: 6 MKM.

3ananme 2. Benblii cBET majaeT HOPMAJIBHO Ha IMOBEPXHOCTb CTEKJISHHOW IUIACTMHKU
tommuHon 0=0,4 MkM, Haxomsmieiics B Bo3ayxe. [lokasaTens mpeaoMyeHHs crekiaa Ne,=1,5.
Omnpenenure: a) TEOMETPUUECKYIO M ONTHYECKYIO PAa3HOCTh X0Jla MHTEPPEPUPYIOIIUX JTydeill B
MPOXOJSIIEM CBETE, 0) IIMHBI BOJH, HNHTEHCUBHOCTh KOTOPBIX OCIA0ISIETCS [TOCIIE MPOX0XKICHUS
wiacTUHKM. CUnTaTh, YTO BUAMMAS YacTh CIIEKTpPa JIKUT B UHTepBase JuinH BosH oT 0,4 1o 0,7
MKM. OtBeT: 0,8 MrM; 1,2 MkM; 0,48 MKM.

3apanme 3. Ha nudpakunoHHyIO pelIeTKy HOpPMajbHO MajaeT Mydok cBera. KpacHas
JIMHUS C IJTMHOU BOJHBI A=630 HM BHU/IHA B CIIEKTPE TPETHETO MOPsIIKA MO YIIOM (p:710. Kaxkas
CHEKTpaJlbHas JIMHUS BUJHA O] 3THUM K€ YIJIOM B CIEKTpe yeTBepToro nopsjaka? Yemy paBHa
nocTostHHAs pemeTkn? CKOJIBKO BCEr0 KpaCHbIX MaKCHMYMOB AaeT 3Ta pemerka? Otset: 473 HM;
2 MKM, 7.

3ananue 4. J[Ba monsipuzaTopa pacmoSIOKEHBI TaK, YTO YroJl MEXAY MX IUIOCKOCTSMHU
nponyckanuss paseH 25, Omnpenennts, BO CKOJBKO pPa3 YMEHBIIUTCS WHTEHCHUBHOCTH
€CTECTBEHHOT'O CBETa MPH MPOXOXKJIEHUU: 1) depe3 onuH (MEepBbIil) MOIIpU3aTOp, 2) depe3 oba
noisipuzaropa. Koaddunuent nornomenus csera B nossipusarope paseH 0,08. Orser: 2,17;
2,88.

3ananme S. Kakas gons sHepruum (OTOHA HU3pacXoJoBaHAa Ha pPabOTy BBIPHIBAHUS
AJIEKTPOHA, €CM KpacHas rpanuma (ororddexra 307 HM W MakCHMalbHAs KUHETHYECKas
sHeprus ¢porodnexTporoB 1 3B? Otser: 0,8.

KonTpoasHnas padora Ne 5 «KBantoBasi puzuka»

3apanme 1. Yepnoe teno umeer temneparypy 3 kK. [Ipu oxnaxaeHuun Tena IjMHA BOJHBI,
NPUXOSIIASACT HA MAKCUMYM M3JTy4aTelbHON CIIOCOOHOCTH, M3MEHWIach Ha 8 MKM. [lo kakoi
TeMnepaTypbl oxsaaumioch Teno? Oteer: 323K.

3aganme 2. DOnexTpoH oOnamaer kuHetHueckoi »sHepruedr 30 sB. Omnpenenutsb



JIeOpOIIIEBCKYIO UTMHY BOJHBI AJIEKTPOHA. BO CKOJIBKO pa3 U3MEHUTCS dTa JAJIMHA BOJIHBI, €CITU
KMHETH4YecKas 3Heprus ymeHnbmntes Ha 20%? OTBer: 2,210 wm; 1,12.

3aganue 3. [Ipu ABMKEHUU YaCTUIIBI BAOJIb OCHU X CKOPOCTh €€ MOXKET OBITh ONpeseieHa C
TOYHOCThIO (ommuOKoi) mo0 1 cm/c. HaliTh HeompeneneHHOCTh KOOPAWHATHI, €CIIM YacTHUIleh
sBisieTcsi: 1) anektpon, 2) npoounka maccoi 0,1r. Otreet: 0,01m; 102w,

3ananue 4. Yactuia HaXOauTCsA B OCCKOHEYHO TIIYOOKOW OJHOMEPHOW MOTCHIIMAIBHOU
uMesi MUHIMAaJIbHYIO dHepruto. KakoBa BeposTHOCTH OOHAPYKEHHS YaCTHIIBI B CPEIHEH TPETH
sMbeI? OtBeT: 0,609.

3apnanme 5. OnpenenuTh JIMHY BOJHBI, COOTBETCTBYIOIIYIO TPEThEW JMHUU CEpUU
banemepa: 1) B criekTpe n3nydenuu Bogopoaa, 2) B crnekrpe u3nyuenus noHa renus. OTBeET:
434um, 109HM.

KonTpoabHnas padora Ne 6 «®@Pu3uka s1pa v 3J1eMeHTAPHbIX YaCTHID

3ananue 1. [lepBoHauanbHas Macca U30TONA UPUIUS 2 Ir paBHA M = 5 T, IEPHOJL

nonypacnazaa 75 cyrok. Onpenenure, CKOJIBKO saep pacrnaaeTcs 3a 1 cekyHay B 3TOM Mpernapare.
CKOJIBKO aTOMOB 3TOTO Tpernapara octaneTcs uepe3 30 CyTOK U BO CKOJIBKO pa3 U3MEHHUTCS
aKTHBHOCTB TIperapara 3a 5to Bpems? Otser: 1,67-10%%; 1,2- 10%% 1,32.

3aganue 2. fAnpo Gepwutus-7 [f-paanoakTuBHO 1Mo cxeme K-3axBara. 3anmucarh peaxiuio.
Kakwue yacTuipl mpu 3ToM 00pa3oBanuch?

3ananmue 3. HelitpuHHOE N3ITydeHNE 3BE3/161 MOXKET BOSHUKHYTD 32 CUET 00BETMHEHHUS IBYX
MPOTOHOB ¢ 00pa30BaHUEM JEWTOHA. 3anuiuuTe peakiuio. Kakue yacTuipl emie oopa3yrorcs B
3TON peakuu?

3aganue 4. Haiitu sHEepruio cBs3u sapa, KOTOPOe UMEET OJAMHAKOBOE YHUCIIO MTPOTOHOB U
HEUTPOHOB U paJuyc, B OJITOPA pa3a MEHbIIUH paauyca sapa 2’Al . OTBet: °Be, 56, 5 M3B.

3ananmue 5. 13 nepBoHauaabsHO CBOOOJHBIX TPOTOHOB U HEUTPOHOB 00pazyercs sIpo
yraepoaa-12. Kakast sHeprusi mpu 3TOM BBIJIESIETCS, KAk OHA Ha3biBaeTca? Eciau cuHTe3upoBath
TakuM 00pa3oM 1 T yriepoa, To CKOJIBKO BCETO BBIACTUTCS PpH 3TOM dHeprun? Kakomy
KOJINYeCTBY He(TH 3Ta sHeprust skBuBajeHTHa? Oteet: 92,4 M»aB; 740 I'JIx; 16 T.

BneaynuropHas camocTtosiTenbHas padoTa 00ydarommxcs BKIIOYAET B ce0s: popaboTKy
JIEKIIMOHHOTO MaTepuana, M3y4eHUe JUTEepaTypbl MO COOTBETCTBYIOLIEMY pasfieny; pelleHHe
WH/IMBUIYAIbHBIX JOMAIIHUX 3a/1a4, TOATOTOBKY K BBIIOJIHEHHIO  J1a0OpaTOpHBIX pador,
MOJITOTOBKY K OTYETY 1O Jab0opaToOpHBIM paboTaM, MOATOTOBKY K CEMUHAPaM.

NuauBuayanbubie fomamnue 3aganus (U13)
1 cemecTp

33}13‘13 Ne 1 «kKunemaTuka MOCTYNnaTeJIbHOIr0 U BPpaAlaTCJIbHOI'0 ABUKCHU S

Toduka IBIKETCS IO OKPYXHOCTH pammycoM 4 M mo 3akomy S =A+Bt" rpe S —
MpPOWICHHBIN MMyTh, A=8 M, B=2 M/Cz, t- Bpems. Omnpenenutb, B KakOl MOMEHT BpPEMEHU
HOPMAaJIbHOE YCKOPEHUE PaBHO 2 m/c?. Haittn CKOpPOCTb, TAHI€HIIMAIBHOE U TIOJIHOE YCKOPEHHE
TOYKH B 3TOT MOMEHT BPEMEHHU

3apaua Ne 2 «/[uHaAMMKA MOCTYNATEJILHOT0 ABHKEHU S

Ha 0601 MaxoBuka quamerpom 60cM HaMOTaH IIHYP, K KOHIY KOTOPOTO MPHUBSI3aH IPY3 C
Maccoi 2 kr. OnpeaennTe MOMEHT HHEPIIMHA MaXxOBHKa, €CJIM OH BpaIlasich paBHOYCKOPEHHO O/
neiicTBUEeM rpy3a, 3a Bpems 1=3C npuoOpes yriaoByro cKopocTs 9 paz/c.

3apaua Ne 3 «/[uHaMKMKa BpaIIaTeIbHOI0 ABUKEHHUD)

Ha Ban B BuJie HMIIMHpa C TOPU30HTAIILHOM OCBIO BpAIllEHNsI HAMOTaHa HEBECOMasl HUTh, K
KOHILY €€ ITPUKpeIuIeH rpy3. Kakyro yrioByro ckopocTs OyAeT UMETh Bajl CIIYCTs 2¢ IIOC/Ie Havala
JBUKEHMS Tpy3a, €CIM Macca Baia 4 kr, ero paauyc 20 cm, macca rpysa 0,2 kr, neiicTBueM cui
TPEHUs Ha JBIKYILUECS TeJla MOXKHO IpeHeOpeyub

3agaua Ne 4 «3aKOHBI COXpaHEHHUsS] B MEXaHUKe»
JIBa ManbIx mo pa3Mepy rpysa maccamMu Mi=10 Kr u My=15 Kr noaBelIEHbl HAa HUTIX



OJIMHAKOBOM JUTMHBI L=2 M B 0/1HOI TOYKE M COMPHUKACAIOTCA MEXy co00i. MeHbIIHii rpy3 ObLI
OTKJIOHEH Ha YTOJI a=60° u ormymieH. OnpeaenuTe BEICOTY, Ha KOTOPYIO TOJHUMYTCS 00a rpysa
nocse abCoIFOTHO HEYNPYTOro yaapa

3agaua Ne 5 «Mexannueckue KoJIe0aHU»

[Tepuon 3aTyxaromux kosebanuii paBeH T = 4¢, morapuMudecKuil JEKPEMEHT 3aTyXaHUs
1,6; mavanpHas ¢asza paBHa 0. Cmemenue Touku B MoMmMeHT T1/4 paBHo 4,5 cMm. Hamucarthb
ypaBHEHUE KOoeOaHUM U MOCTPOUTH rpaduK B Impesesiax TpEX MeproI0B

3apaua Ne 6 «PeJITUBHCTCKASI MEXaHUKA)

B mabGoparopHoil cucteme oTcuera OJHa M3 ABYX OJMHAKOBBIX YaCTHI[ C Maccoil Mo
MOKOUTCSA, JIpyrasi ABMXKETCs co ckopocThio V=0,8¢ mo HampaBieHHIO K MOKOSIIEHCS YacTHUIIE.
Onpenennute peasITUBUCTCKYIO MAacCy JBUKYIIEHCS YaCTHIIBI B TaOOPATOPHON cHCTEME OTCUETa U
€€ KHHETHUYECKYIO SHEPTHUI0

3agaua Ne 7 «MKT. Cratucruueckas puznka»

B cocyne o6bemom 20 11 HaXOAUTCS CMECh BOJIOPOJIA U relius 1o AaBieHueM 2 atM. O0mas
Mmacca cMmecu 5 . M3BecTHO, UTO cpeiHssl KHHETUYECKas SHEPrusl NOCTYyNaTeIbHOrO JIBUKEHUS
MoJieKys cMecu ra3oB paBHa 0,038 5B. Bo ckoibKko pa3 OTIMUYAIOTCS MacChl BOAOPOa U Telus B
cmecn?

3amaua Ne 8 «MaeaJbHBIH ra3»

3 Mol a30Ta INIOTHOCTHIO p=1,251<r/M3 M30XOpHO Harpejad TakK, 4TO €ro JaBJieHUE
n3MeHuaace ¢ 1,1- 10° Ta 1o 1,6 105Ha, a 3areM H300apHO CXXaJIM JIO TEepPBOHAYAIBHOM
temriepaTypbl. OnpenenuTe TeMIepaTyphl B KaKI0OM U3 TPEX OMHUCAHHBIX COCTOSIHUN M KOHEYHBIH
o0beM raza. M3o0pasure rpadguku 3TUX IPOIEecCcoB B KoopauHarax P-T

3agaua Ne 9 «IlepBoe Haua 10 TePMOAUHAMUKI

B pesynbpTare M30TEpMHYECKOrO pacHIMpeHHs a30Ta Maccoil M=0.2Kkrmpu Temmeparype
T=280 K o0beM ero yBenuuuaercs B 2 pa3za. Onpenenuts: 1) paboty A, COBEpIIEHHYIO ra30M
npu pacuipeHuu; 2) usmMeHeHue AU BHyTpeHHeH sHepruu; 3) KOJMYECTBO TEmIoThl Q,
HOJTY4EHHOE T'a30M

3agaya Ne 10 «Bropoe Ha4a/10 TepMOAMHAMHUKI»

Kycok npna maccoit m =200r, B3atelii npu temnepatype t; = -10C°, Obu1 Harper no
temneparypsl t; =0C° u pacriaBieH, mocie 4dero oOpa3oBaBmiasicssi Bojga Oblla Harpera 10
temmneparypsl t3 = 10C°. Onpenenuts u3MeHeHne AS SHTPONUU B X0JI€ YKAa3aHHBIX ITPOIECCOB.

3agaua Ne 11 «DuekTpocTaTuka)

DIekTpruyeckoe nosie coznano apyms 3apsaamu (=10 vKn u 2=-20 uKn, Haxoasmmmucs
Ha paccrosiHuu 0=20 cM npyr ot apyra. OnpeaenuTs HanpsHKEHHOCTD MOJIS B TOUKE A, yIaeHHOM
OT NepBOro 3apsiaa Ha paccrosHue =30 cM u ot Broporo Ha r,=50 cMm. Paccuurath paboty,
KOTOPYIO HEOOXOAMMO COBEPIIHTB, UTOOHI IIEPEHECTH TOoUedHbIl 3apan (o=>5-10" K u3 Touku
HaxOoAIIUIKCA ITOCEPEINHE MEKY 3apsiiaMH B TOUKY A.

3agaya Ne 12 «I1oCTOSAHHBIH JIEKTPHYCCKHI TOK»

Ha puc. 3.1. &=1,0 B, £=2,0 B, £=3,0 B, r1=1,0 Om, ,=0,5 Om, r;=1/3 Om, R;=1,0 Om,
R3=1/3 Om. Omnpenenure: 1) cuimbpl TOKa BO BCEX ydacTKax ILENH; 2) TEIJIOBYIO MOIIHOCTb,
KOTOpasi BBIJIEJISETCS Ha CONPOTUBIIEHUH Rs.
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3agaua Ne 13 «QuiekTpoMarueTu3m»

[To n1ByM OECKOHEYHO IMHHBIM TPSIMBIM MapajUIebHBIM TPOBOJAM, HAXOMSIIUMCS Ha
paccrosiuuu R=10,0 cm apyr ot apyra B Bakyyme, TeKyT Toku 11=20,0 A u 1,=30,0 A oguHaKoBoro
HarpaBieHus. OmnpeaenuTe MarHUTHYIO WHAYKIUIO 1MoJs B, co3maBaeMoro Tokamu B TOYKaXx,
JeKalMX Ha MPSMOM, COeNUHAIIMUX 00a mpoBoda, eciu: 1) Touka C JEKUT Ha PaCCTOSTHUU
r=2,0 cM jeBee JIeBOro npoBoja; 2) Touka J[ aexuT Ha paccrosHuu ,=3,0 cM mpaBee IpaBoro
npoBoAa; 3) Touka G nexut Ha pacctossHuM 3=4,0 cM IpaBee JIeBOTo MpoBO/a.

3agaua Ne 14 «QiieKTpoMarHeTu3m»

DNeKTpoH, ycKopeHHbIH HanpsikeHueM U=200 B, BiieTaet B 0HOPOAHOE MAarHUTHOE TIOJIE C
uHaykuuen B=0,7- 10* Tn NEePHEHANKYIISIPHO CUJIOBBIM JUHUAM. Haiitu pagmyc oKpyKHOCTH,
o KOTOp(;f/'I JIBUXKETCSI 3JIEKTPOH B MAarHUTHOM I10J1e U niepuoy ero BpaueHus. Orser: R=0,68 Mm;
T=5,1-10" c.

3agaua Ne 15 «QuiekTpoMarHuTHasi HHAYKIUS»

[TpoBoasmMi MIOCKUI KOHTYp, MMEOLMH ¢GopMy OKpyxHocTH pamuyca I = 0,05 M
MOMEIEH B OJHOPOJAHOE MAarHUTHOE MOJe TakK, YTO JIMHMM MarHUTHOM HWHAYKLIHUU TOJSA
HalpaBJIeHbl MEPNEeHIUKYISIPHO IJIOCKOCTH KOHTypa. CompotuBieHue KoHTypa R = 5 Owm.
MaruuTtHass MHIyKIHsS MeHsiercst mo 3akony B = kt, rme kK = 0,2 Tu/c. Onpenenute: a) 3.1.C.
UHYKIMH, BO3HUKAIOIIYIO B 3TOM KOHTYpe; 0) CHIIy MHAYKIIMOHHOTO TOKa; B) 3apsJl, KOTOPBIH
IIPOTEYET MO KOHTYPY 3a MEPBbI€ 5 CEKYH U3MEHEHUS OJIs.

2 cemecTp

3anaua Ne 16 «AutepdepeHuns cBeTa OT TOYEYHBIX HCTOYHUKOBY

B ompite IOHra Ha myTH omHOTO M3 WMHTEPHEPUPYIOMIUMX Jy4ded IMOMeNanach TOHKas
CTEKJIIHHAS [IJITACTUHKA, BCJIEICTBUE YETO IIEHTPAJIbHASI CBETIIAas M0JI0Ca CMEIANACh B MTOJIOXKEHUE
MEepPBOHAYAJILHO 3aHATOE TSTOM CBETJION MOJOCOW(HE cuMTasl HEeHTpaiabHOM). Jlyd mamaer Ha
IJIACTUHKY TepreHauKyasipHo. Ilokazatens mpenomieHus miactuHku N=1,5. JlnuHa BOJHBI
A=6-10" m. KakoBa TOJIIIAHA IJIACTHHKA?

3agaua Ne 17 «MHTepdepeHnns cBeTa B TOHKUX IJICHKAX»

[TnockonapasuienbHas CTEKISHHAs TUIACTMHKA TONIIMHON O=1,2 MKM M C moKa3zaTejem
npesioMIIeHus Ney=1,5 moMerieHa MeXay IByMsl CpelaMH C TTOKa3aTeNIsIMHU TIPETOMIICHUS N1 U Ny.
Cser ¢ mmmHO# BoiHBI A=0,6 MKM MajgaeT HOPMAIbHO HA TUIACTUHKY. ONpenenuTe ONnTHIECKYIO
Pa3HOCTh XOJla BOJIH, OTPaXEHHBIX OT BEPXHEHM M HUKHEW IMOBEPXHOCTEM IUIACTUHKU U
OTIpeIeNIUTe, YCUJICHWE WIM OClla0JIeHne WHTEHCHUBHOCTH MPOUCXOAMUT MPH UHTEPPEPEHIUU B
CIEMYIOMIUX CIIydasx: a) N1<n<ny; 6) N1<n>n,

3agaua Ne 18 «/Iluppaxuus ®@penens»
Haiinure paguycsl nepBeIX Tpex 30H OpeHens M III0CKOM BOJIHBI, €CJIM PACCTOSIHUE OT
BOJTHOBOM IMOBEPXHOCTH JI0 TOUKU HaOmoaeHus 1 M. [{nmuHa BostHb A=500 HM.

3agaua Ne 19 «/Iuppakuus ®paynropepa»
Haiitn HanOonpImii MOPSIOK CIIEKTpa IS )KEJITON JTUHUU HATPHS C JUTMHOW BOJTHBI A=589



HM, €CJIH IIOCTOSIHHAS U(paKInOHHON pemeTkn 0=2 MkM. CKOJIBKO BCETO MAaKCUMYMOB JIaeT 3Ta
pemerka? [Tog kakum yriiom ¢ HabGr01ae€TCS MOCICTHIN MaKCUMYM ?

3agaua Ne 20 «Ilonsipu3anus cBeTa»

Yros Mexay INIOCKOCTAMM IIPOIIyCKaHUs ABYX IOJIIPU3aTOPOB PAaBEH 50°. EcrecTBeHHEI
CBET, MPOXOJIs uepe3 TaKylo cucremy, ociabdusercs B 8 pas. [Ipenebperast norepsiMu cBeta npu
OTpa)KEHHH, OTIPENIEIUTh KOI((UIIMESHT MOTJIOMICHNUS CBETA B MOJSPU3ATOPaX

3amaua Ne 21 «@oTo3ppexr»

OnpenenuTh HAUMEHBIINN 3aIePKUBAIOLINI TOTEHIIMAI, HEOOXOIUMBI JJIs IPEeKpaICHUS
IMHCCUH C TIOBEPXHOCTH (POTOKATO/IA, €CIIM OH OCBELIAETCS U3IYYCHUEM C AIMHON BoiHbl 0,4
MKM, a KpacHas IpaHula JJis MaTepuania karoaa pasHa 0,67 MkM

3agaua Ne 22 «TeniioBoe usiryuenue»

Yepuoe teno Harpenu ot temneparypsl 600K no 2400K. Bo ckoibko pa3 yBeaM4HIIaCh
oOuiast TemsaoBas HSHeprusi, u3iaydaemas TesnoM? Ha CKoiabKO HM3MEHMJIACh JJIMHA BOJIHBI,
COOTBETCTBYIOIIAs MAKCUMYMY SHEPTUH U3ITYYCHUS U CIIEKTPAIbHBIN COCTaB U3IyUYCHHS?

3agaua Ne 23 «Ippext Komnronay»

®otoH ¢ sHeprueit 1 MsB paccessics Ha ¢cBOOOAHOM MOKOMBIIEMCS 3JiekTpoHe. Haitu
KMHETUYECKYIO SHEPTHUIO AJIEKTPOHA OT/Ia4H, €CIIU B Pe3y/IbTaTe PacCcesHus ATMHA BOJTHBI ()OTOHA
U3MeHuIach Ha 25%

3amaua Ne 24 «3Jj1eMeHTHI KBAHTOBOH MEXaHUKH»
[Tpu nBMIKEHUH YACTHUIIBI BJOJIb OCH X CKOPOCTh €€ MOXET OBITh ONpe/IeicHa C TOYHOCTHIO

(ommbKoif) 1o 1 cm/c. HaiiTi HeompeneaeHHOCTh KOOPAWHATHI, €CIIM YacTUlel siBisercs: 1)
AJIEKTPOH, 2) npodunka maccou 0,1r

3apaua Ne 25 «YacTrna B NOTeHIUAJIBHON sIMe)
CoOcTBeHHast (yHKIUS, OMUCHIBAIONIAS COCTOSHUE MHKPOYACTHUIIBI B OECKOHEYHO
o
. . . w,(X)=Csin—x
IyOOKOM TMOTEHIUATBHON siMe MHUPUHON {, UMEeeT BUJ I . Hcmons3yst ycioBust
HOPMHPOBKH, ONPEACIIUTh MOCTOSTHHYIO C.

3agaua Ne 26 «Atom no reopuu bopa»
BoruncnuTh paguychl epBbIX TpeX OPOUT AIEKTPOHA B aTOME BOJOPOJIa

3agaua Ne 27 «M31y4yenue aTromay
Haiitn HanOonplryro 1 HaMMEHBINYIO JUIMHBI BOJIH cepuu IlameHa B criekTpe n3nydeHus
BOOOpOaA. CpaBHI/ITB MOJIYYCHHBIC 3HAUCHUA C JJIMHAMHA BOJIH BUAWMMOI'O U3JIYUCHUA

3agaua Ne 28 «PaaH0aAKTUBHOCTL)»
192

IlepBoHavasnibHasi Macca M30TONA UpUAUSA 7 paBHa M = 5 T, mepuoi noiypacnaaa 75
cyTok. Onpenenure, CKOJIBKO A1ep pacrnagercs 3a | cekyHay B 3ToM npenapare. CKOJIBKO aTOMOB
ATOro MpenapaTa octaHercs yepe3 30 CyTOK U BO CKOJIBKO pa3 U3MEHUTCS aKTUBHOCTH Mpernapara
3a 9TO BpeMs?

3apauya Ne 29 «3aKkoHBbI cOXpaHeHHs B S/ICPHBIX PeaKIUAX»

B neHTpe conHIa mpoTekaeT TepMOsIEpHas peaklMs CUHTe3a Trelus U3 BOAOPOAa, B
KOTOPOIi 3 YeThIpex MPOTOHOB obpasyercs sapo He' u Ba mosuTpona. 3amummre 9Ty peaxImio.
Kaxkwue erme yactuiibl o0pa3yroTcs B HEt?

3agaua Ne 30 «JHeprus B iIePHBIX PeaKIHAX»

Kaxoe xommaectBo U? «BBIropaer» 3a rog B SIEPHOM peaKTope C HIEKTPHUECKOM
MomHocThio 1 I'Bt 1 k... 38%? Cuwurats, 4TO pacnan saep ypaHa noJ JEHCTBUEM TEIIOBBIX
HEHUTPOHOB MPHUBOJNUT K 0OpPa30BAHHIO M30TOMOB KCeHOHA-141, cTpoHIMA-92 U TpeX BTOPUUHBIX



HEUTPOHOB.

Ilepedyennb JadopaTOpHBIX padoT

1 cemectp

No 1 «ITpumeneHre 3aKOHOB COXpaHEHUSs JJI ONPeIeNICHUs CKOPOCTH MOJIeTa MYyJIn»

Ne 4 «MccnenoBanue BpanaTeabHOTO ABMXKEHUS TBEPAOIO Tella BOKPYT HEMOABHKHOM OCH»

Ne 5 «Omnpenenenue xapakTEpUCTUK 3aTyXaOIMIUX KoJeOaHu (PU3MIECKOTO MasSTHIKA)

No 11 «M3ydyeHue cTaTUCTUYECKUX 3aKOHOMEPHOCTEN»

Ne 14 «Omnpenenenue nokazatens anuadarsl MmerogoMm Kiemana u Jlezopmay

Ne 21 «MccnenoBanue 31€KTPOCTATUYECKOTO MO ¢ TOMOIIBIO 30H1a»

No 24 «Pacmmpenue npesena usMepeHus: aMIiepMeTpa MoCTOSHHOTO TOKa»

No 28 «OmnpeneneHve MWHIAYKTUBHOCTA KaTyIIKM M MAarHUTHOM MPOHUIIAEMOCTH
(beppOMarHUTHOTO TEIa»

2 cemecmp

Ne 32 «Onpenenenue paguyca KpUBU3HBI JIMH3BI U TIOJIOCHI TPOMYCKaHMs CBETO(PUIBTPA C
noMouIpo kKojeu Heroronay

Ne 34 «Ompenenenue AJTUHBI CBETOBOM BOJHBI M XapakTEPUCTUK TUGPAKIMOHHON
peteTK»

Neo 35 «Onpenenenue KOHIEHTPALMK PACTBOPOB Caxapa U MOCTOSTHHOM BpALLEHUS»

Ne 36 «CHsTHE BOJIBTAMIIEPHBIX XapaKTEPUCTHK (OTOIIEMEHTA W OIpPENEICHUE €ro
YYBCTBUTEIbHOCTH

Ne 41 «MccnenoBanue Bo30yX /ICHUS aTOMOB T'a3a»

Ne 42 «Omnpenenenue r1aBHBIX KBAHTOBBIX YHCEN BO30YKJIEHHBIX COCTOSIHMI aroma
BOJIOPOJIa»

Ne 51 «M3ydyeHune 3akOHOMEPHOCTEN O-pacnaga»

Ne 53  «OmnpeneneHne MakCUMajdbHOW SHEPruM P-yacTUll U HUJCHTU(UKAIUSL
PaAMOAKTHUBHBIX MTPETAPaTOB)

ITepeyenb BONIPOCOB K CEMHMHAPCKHUM 3aHATHAM

1 cemectp

Cemunap Ne 1 «KmHemaTHka M JMHAMHKA IOCTYNATEJbHOI0 M BPalIaTeIbHOIO
JBUKEHUH»

1. Mexanuveckoe npmxenue. Cucrtema orcuéra. MatepualibHasi TOUKA.

2. OcHOBHbIE KMHEMaTHYECKHE XapaKTEPUCTHKHU: MepeMelleHUe, MyTh, CKOPOCTb,
YCKOpEHUE: TOJTHOe, HOpMAlIbHOE, TaHTeHIanbHoe. Kiaccudukaius ABUKEeHUN.

3. [TocrynarensHoe nBuxenue. LlenTp mace. BpamarenbHoe ABUKEHHE.

4. OCHOBHbIE KHHEMAaTHYECKUE XapaKTEPUCTUKHU BPAIIATEIbHOTO JBH>KEHHUS: YT OJl
MIOBOPOTA, YIIIOBOE MEPEMEILIEHNUE, YTIIOBbIE CKOPOCTh U YCKOPEHHUE.

5. CBsi3b MEXy JIMHEMHBIMU U YTJIOBBIMU XapaKTEPUCTUKU JABUKECHUSI.

PaBHOMEpHOE U paBHOIIEpEMEHHOE BpaliaTesibHOe ABMKeHU. [IoHsATHE cCOCTOSHMS (U3HUECKON
CHCTEMBI U YPABHEHUS IBUKEHUS.

6. JlnHamMuYeckne XapaKTepUCTHKH: CHJIA , CHJIOBOE TI0JIe, Macca, HMITYJIbC.
7. 3axkonbl HeroTOHA.
8. JlnHaMuYecKkrue XapaKTePUCTHKHU BPAMATSIILHOTO JIBHYKEHUS: MOMEHT CHITBI

OTHOCHUTEJIBHO OCH, MOMEHT HHepluu. OCHOBHOM 3aKOH TMHAMMKH BPallaTeIbHOTO JIBHKEHHUS.
Cemunap Ne 2 “3akoH coxpaHenus”

1. 3aKOH COXpaHEHMsI UMITYJIbCA, YCIOBHS €O BBIIIOJIHEHUS.

2. 3aKOH COXpaHEeHHs] MOMEHTa UMITYJIbCa, YCIOBHSI €T0 BBITIOTHEHHUS.

3. Pabora, momHocTh. PaboTa TpaBUTALMOHHONW CHIIBI, KOHCEPBAaTHBHBIC CHIIBI.
PaGota pe3ynbTHpyIOUIEH CHIIBI. Kunerndeckass »sHeprus, TeopemMa 00 HW3MEHEHUU
KUHETUYECKON DHEPIUH.

4, 3aKOH COXpaHEHHMS MOJTHOM MEXaHUYECKOW YSHEPTUM, YCIIOBUS €r0 BBIMOJHEHUS.

5. CoynapeHue IByX Tell.



6.

CBs13b 3aKOHOB COXPAHEHUS CO CBOMCTBAaMM NIPOCTPAHCTBA U BPEMEHH.

Cemunap Ne 3 “Kosie0anust 1 BOJIHBI”

1.
2.

duznueckuii 1 MaTeEMaTUYECKUIT MAaSTHUKH.
["apMoHnyeckue, CBOOOIHBIE, BRIHYKACHHBIC U 3aTyXalol1e KOJIeOaHus:

muddepeHranbHbIe, TpaduKe, XapaKTePUCTHKH.

3.

No ok

SIBneHue pe3oHaHca U ero (usnueckas npupona. [Ipumepsi.

Bounna. Buner BosiH. Mexann3m 00pa30BaHUsI MEXaHUYECKUX BOJIH.
3ByKoOBas BOJIHa. MexaHu3M 00pa30BaHus 3ByKa B ra3ax.

BonHoBOE ypaBHEHHE.

Crosiuas BoiHa. MexaHu3m oOpa3oBaHus. YpaBHEHUE CTOSIUECH BOJIHBI.

CeMnHap Ne 4 «CtaTucTHueckue METOAbI OTUCAHUS MAKPOCUCTEM»

agrwdE

BeposTHOCTH NOSIBIIEHUS JUCKPETHON M HEMPEPHIBHOM CIIyYalHbIX BEJIMYHH.
DyHKIHUA paclpenesICHAs BEPOSATHOCTEN. Y CIIOBUE HOPMUPOBKHU.

Cpennee u HanboJIee BEPOSITHOE 3HAYCHHE CITYIaliHOW BEJTMYUHBI.
Craructuueckue MeTo ibl. OCHOBHBIE MTOJIOKEHUS CTATUCTUYECKON (DU3UKH.
Pacnpenenenne Makcseiuia, ['aycca, bonsumana.

CeMnHap Ne § «TepMozmﬂaaneche METOAbI OITUCAHUA MAKPOCUCTEM»

1.
2.
3.
4.

nporecca.

5.
6.

VYpaBHEHHE COCTOSIHUS UI€ABHOTO rasa.

Pacnpenenenue s3Hepruu 1o creneHsMm cBo0o 1bl. CpelHss S3HEPrusi MOJIEKYJIbI.
TennoemkocTs. MomsipHas U yaenbHas TEIVIOEMKOCTH. Y paBHeHUE Maiiepa.
BHyTpenHss sHeprus Kak QyHKIMs COCTOSIHUA cucTeMbl. PaboTa kak QyHKIus

ITepBoe Ha4anO TEPMOAMHAMUKH.
N3omnponeccsr: U30TEPMUYECKUN, HU30XOPHUYECKU, M300apHUYECKHiA,

aHHa6aTquCKHﬁ, HOJ'IPITpOHH‘lGCKHfI.

7.
8.
9.

Outponus. CBONCTBA S3HTPONUU U30JIMPOBAHHON CUCTEMBI.
Bropoii 3aKk0H TEpMOIMHAMUKH.
Huxn Kapuo. K.o.a. nukina Kapno.

Cemunap Ne 6 «JiieKTpocTaTHYECKOE 110JIe)»

oOUhkwnNE

IMMOBCPXHOCTH.

DnekTpocTaTHUecKoe moje. DieKTpudeckuil 3aps. 3akoH Kynona.
HanpskeHHOCTb 3JIEKTPOCTaTHYECKOT0 1MoJisl. [IpHHIMIT Cyneprno3UIMH.

Iotok BekTopa E . Teopema I'aycca.

[ToTeHIMaIbHOCTH IEKTPOCTATHIECKOTO T0JIsL. Teopema O IUPKYIISIIIH.
CBsi3b MEXY HAIPSHKEHHOCTHIO U TOTEHIIMAJIOM.

['eomerpuueckoe onucanue nosst. CHIOBbIE IMHUHA. DKBUIOTCHIIHAIBHBIC

Cemunap Ne 7 «IlocTosinnblii TOK. Llenu mocToOsHHOr0 TOKA»

ook wdE

Onektpuuyeckuil TOK. [ITIOTHOCTH TOKA. YpaBHEHHE HENPEPBIBHOCTH.
3akoH OMa 711 OTHOPOJHOIO yYacTKa LIETIH.

ConpotusieHue npoBogHuka. CoeTMHEHNE COPOTUBIIEHUM.

3akoH OMa AJ11 HEOJTHOPOAHOTO yyacTka nenu. Croponnue cuisl. J/1C.
[TpaBuna Kupxroda.

MomHocTts Toka. 3akoH J[xoyns-Jlenna.

Cemunap Ne 8§ «KMaruutHoe moJie. JJIeKTPOMATHUTHAS HWHIYKIIH)

1.

VI cTOYHHMKHM MAarHUTHOTO 110JIs1. MarauTHoe moJie JABMOKYHICTOCHA 3apsaaa U

IMPOBOAHUKA C TOKOM. 3akoH BI/Io-CaBapa.

2.

[ToTOK M IUPKYJIALKS BEKTOpa MHAYKIIMM MarHUTHOTO noist. Teopema ['aycca u

TeopeMa O LUPKYISALUU.

3.
4.
5.

Cuna JlopeHnna. /[BuxeHne 3apsSKEHHOM YaCTUIbI B MArHUTHOM TIOJIE.
Cuna Amnepa.
3aKOH 3JieKTpoMarHuTHoN nHaykuuu Papazes. [Ipasuno Jlenna.



6. BuxpeBoe anexkTpuyeckoe moiie.
7. SAsnenne camonHaykuuu. MHnyktuBHOCTh. CONeHOU .
2 cemecTp

Cemunap Ne 9 «UnTepdepeHnus u 1upaxkiuus cBeTa»

1. DNEeKTPOMarHUTHBIE BOJHBI.

2. KorepeHTHOCTh 1 MOHOXPOMATUYHOCTH CBETOBBIX BOJIH.

3. WnuTepdepenius cBeTa OT IBYX HCTOUHUKOB.

4. WuTtepdepeHnys cBeTa OT II0CKOMApaUIeIbHOMN MIIaCTUHKY.

5. WuTepdepenius cBeTa OT IIACTUHKY niepeMeHHoN Tonmunbl. Konblia HeloToHa.

6. [Tpumenenue uaTepdepeHINH CBETA.

7. SBnenue qudpakuun. OcoOeHHOCTh TUPPAKIIUN CBETOBBIX BOJH. Judpakius
Openens u Opaynrodepa.

8. [Tpuniun IMolirenca-dOpenens. YpolieHue BbIYUCICHUN C TOMOIIBIO BEKTOPHOH
JarpaMMBl.

9. Hudpaxius OpeHens Ha KPYriioM oTBEpCTHH. 30HbI DpeHens.

10. Judpakmnus OpayHrodepa Ha y3KOH IPSIMOTMHEHHON MIeH. Y CJIOBHSI MAaKCUMyMa
¥ MUHHUMYMa. 3aBUCHUMOCTh MHTEHCUBHOCTH CBETa OT yriia JTu(paKiuu.

11. Judpaxknuonnas pemerka. OCHOBHbIE XapaKTEPUCTUKU JUPPAKIIMOHHOM

PCLICTKU. YcnoBus TaBHBIX MaKCUMYMOB U MUHUMYMOB U I[O6aBO‘lHBIX MUWHUMYMOB.

Cemunap Ne 10 «Ilonsspusanus cBera»

1. ITomsipusanus ceera. ECTeCTBEHHBIN U NOJIAPU30BAHHBINA CBET.

2. [Tonsspu3anus cBeTa Npu OTPAKEHUU U NPENOMIIEHUH. 3aKoH bprocrepa.

3. [Tonspu3zanus npu JBOMHOM J1ydernpesnomieHuu. CBONCTBAa OOBIKHOBEHHOTO U
HEOOBIKHOBEHHOT'O JTy4ei.

4. [Tonsipusanmonnsle npusmsl. [Tpuzma Hukous.

5. 3akoH Mantoca. AHajIu3 NOJSPU30BAHHOIO CBETA.

6. OnTHyecky akTUBHbBIE BellecTBa. BpallleHne I0CKOCTH MOJISIpU3aliiy CBETa.

Cemunap Ne 11 «KBaHTOBast onTuka»

1. TennoBoe n3nmyueHune abcooTHO YepHoro Tena. 3akoH Credana — bonblimana.
3akoH cMelleHus Buna.

2. KopmyckynsapHo-BOJTHOBOI JTyaiau3M cBeTa. DHEprusi 1 UMIYJIbC (POTOHA.
[laBienue cera.

3. ®otoadpdext. 3akons! poTorddexra. Popmyna DHHIITEHHA.

4. O¢pdext Komnrona. ®opmyna Komnrona.

5. BomnnoBele cBolicTBa yacTull. [JinHa BonHsl e bponns. Ipunnun

HeomnpeaeneHHocTu ['elizendepra.

Cemunap Ne 12 «Ctpoenue aroma»

1. Monenu aroma. [TnanerapHas Mozenb aToma.

2. [Toctynatet bopa.

3. N3nydyeHue aroma BOJI0Opo/ia M BOAOPOAONOJO0HBIX cucTeM. CrieKTpaibHble
CepuH.

4. ®opmyna bansmepa.

S. CrexTpbsl MHOTO3JIEKTPOHHBIX aTOMOB. 3aKOH Mo3iu.

Cemunap Ne 13 «OcHOBHbBIE OJI0KEHNSI KBAHTOBOW MEXaHUKI)

1. KBanTtoBbie cocTosinus. BonHoBas ¢hyHKIus U ee pusnueckuii cMpici. [IpuHmn
cynepno3unuu. ¥YpasHenue lllpeannrepa, KBaHTOBbIE YpaBHEHUS ABUKCHUS.

2. HekoTopsie 3aiaun kBaHTOBOW MexaHUKH. YacTuiia B 06CKOHEYHO TTTyOOKOM
MOTEHIMANBHOM siMe. KBaHTOBaHME SHEPTHM.

3. KBanTOBBIC UnCiIa, XapaKTEPU3YIOIIKE MOJIOXKEHUE HIEKTPOHA B aTOME.
KBanroBanue sHeprun. KBantroBanue MoMeHTa uMItyjibca. CIUH 3JIEKTPOHA.



4. Cxema sHepreTHUECKUX ypoBHEH atoma Booposa. [IpaBuia or6opa npu aTOMHBIX
epexonax.
S. I'paHnLIBI IPUMEHUMOCTH KBAHTOBOM MEXaHUKH.

Cemunap Ne 14 «AToMHBIE siApa, MX CBOMCTBA. PainoakTUBHOCTD)

1. SIBneHne paiMOaKTUBHOCTH.

2. OCHOBHOM 3aKOH paJMOaKTUBHOIO pacrnaja. PaanoakTUBHBIE PSJIbL.

3. CocraB 1 XapaKT€pUCTUKHA aTOMHOTO spa. S AepHbIe CUIIBL.

4. Kanenbnas 1 060s04e4dHas MOJEINH siiep.

5. Macca u 3Heprus cBs3u sapa. Y ieiabHas sHeprus cBsa3u. Panuyc sapa.

Cemunap Ne 15 «SInepHble peakuumn»

1. S nepHble peakuuu.

2. DHeprus sSAepHON peaKiuu.

3. VYpaBHEHME U SHEPTETUUECKOE YCIOBUE oi-pacnaza. CBsA3b SHEPTUU O.-YACTHUIIBI C
nepuoaoM nonypacnaaa. TyHHenbHBIN 3pdekT mpu a-pacnane. CIeKTp o-4acTHll.

4. Xapakrep cnekrpa y-uziaydyeHus. [Ipoueccsl B3auMoieicTBUS Y-KBAaHTOB C

BELIECTBOM. 3aBUCUMOCTb MHTEHCUBHOCTH Y-U3JIy4€HHUS OT TOJILIMHBI 104 BellecTBa. CpaBHEHNE
IIPOHUKAOIEH CLIOCOOHOCTH Pa3IUYHbIX BUJIOB U3JIYYECHHUS.

S. Tpu Buna B-pacnaga. DuepreTuyeckuii cnekTp f-yactuu. I'unoreza HEUTPUHO.
3akoHBI coxpaHeHus pu B-pacnazne. Jlenronsl. JlenToHHBIH 3apsi.



JlexuroHHAas ayAUTOPUS BKJIIOYAECT:
MynbTUMeINIHBIE CPEACTBA XpaHEHUs, Iepeaun | MpeCcTaBlIeHus HHPOpMaIUK.

Jlaboparopus «MexaHUKU, MOJIEKYJIIPHOU (PU3UKU U TEPMOJIUHAMUKIY BKIIOYAET:

1. bamuctuyeckue MasiTHUKH.

2. Mastauk O6epbeka.

3. OusnvecKuil MasiTHUK.

4. locka I'anpTOHA.

5. JlabGoparopHasi ycTaHOBKa JJIsi MCCIICIOBAHUS paclpeesieHUusT TePMOIJICKTPOHOB IO
MOJIYJIFO UX CKOPOCTH.

6. JlaGoparopHasi ycTaHOBKa JUIsl ONpENETCHUsl IoKa3arejaed aauadaTbl Y METOIOM
Knemana u /lezopma.

7. JlabopaTtopHasi ycTaHOBKA /ISl MPOBEPKH 3aKOHA BO3PACTaHUSI SHTPOIUU B TPOIECCe
muddy3un ra30B Ha MOJIENH MepeMEeIlIBaHus IapOB.

8.JlabopaTopHas ycTaHOBKa JUIsl IPOBEPKH 3aKOHOB BO3PACTAHMS SHTPOMHUHU B MpoOIlecce
TerooOMeHa.

9.YcraHoBka JiabopaTtopHasi Jisi M3y4eHUsI 3aBUCUMOCTH CKOPOCTH 3BYKa OT TEMIIEPATYPhI
MOD-C3-M»

10. YcranoBka naboparopHas Ijsl UCCIEIOBaHUS TEIUIOEMKOCTH TBepaoro tena «MdD
-TET-M».

11. YcranoBka maGopaTopHasi Ui OIpeAeeHHs] YHUBEPCAIbHONW ra30BOM MOCTOSIHHOMN
«MOD-OT'TI-M».

12.Ctrena mabopaTOpHBIN Ta30BbIC MPOIECCHI.

13. MeputenbHblil HHCTPYMEHT.

JlaGopaTopust «NMEeKTpUUYECTBA U ONTHUKWY BKIIOYACT:

1. JTaGopaTopHasi ycTaHOBKaA ISl KCCIIEIOBAHUS 3JEKTPOCTATHUECKOTO MO ¢ TTIOMOIIbIO
OJIMHAPHOI0 30HJA.

2. YcTaHOBKa JUIsl ITYHTUPOBAHMS MUJUTHAMIIEPMETPA.

3. YcraHoBKka J1abopaTtopHas JIJisl ONpeAesICHUs] MHIYKTUBHOCTH COJICHOW/IAa U MarHUTHOMN
MPOHUIIAEMOCTH.

4. VYcraHoBka JlabopaTopHas s H3y4eHUs pEe30HAHCAa HANpsHKEHUH U onpeaesneHus
WHAYKTUBHOCTHU

5. JlaGopaTopHasi yCTaHOBKa /I MU3YYEHUs JJIMHBI CBETOBOM BOJIHBI U XapaKTEPUCTHUK
TUGPAKIIUOHHON PEIIeTKH.

6. JlabopartopHas ycTaHOBKa Ji OIpeNEleHHs] paguyca KpPUBHU3HBI JIMH3bI U JJIMHBI
CBETOBOM BOJIHBI € TOMOIIbI0 KoJiel] HproToHa.

7. JlaGopaTopHasi yCTaHOBKa JJsi OIpeJeeHHs] KOHILIEHTpallud pacTBOPOB caxapa H
MOCTOSTHHOM BpaIlleHUS.

8. MepuTenbHbIli HHCTPYMEHT.

JlaGopaTtopust «AToma, TBEPIOTO TeNa, S/IPay» BKIIOYALT:

1. JJaboparopHas ycTaHOBKa JUIsl U3y4eHUs BHEITHEro GoTorddexTa.

2. YcTaHOBKa Uil WM3YYEHHUsS CIEKTpa aToMa BOJOPOJA W OIpPENEICHUs IMOCTOSHHOM
Punbepra.

3. YcraHoBka gabopaTopHas ISl ONpeIesieHus MOTeHITnaIa BO30YKICHHUS Ta3a.

4. YcraHoBKa IS ONpeAeseHHs JUIMHBI Ipo0Oera 4acTull B BO3yXe.

5. MepuTenbHblii HHCTPYMEHT.

Aynutopuu IUIsl TPYNIOBBIX M UHAWBUIYAJIbHBIX KOHCYJIbTAIMM, TEKYHIIETO0 KOHTPOJIS U
MIPOMEKYTOUHOM aTTECTallMU BKJIIOYAIOT: MHTEPAKTUBHAS JOCKA, POEKTOP;
MynbTUMEAUIHBINA TPOEKTOP,IKPaH.



7 OueHoYHbIE CPeCTBA JIJIsl IPOBeIeHH s POMEKYTOYHOM aTTeCTALMU

a) [lnannpyemble pe3yibTaThbl 00y4eHHsI H OLIEHOYHbIE CPEICTBA /I IPOBeAeHHUs MPOMEKYTOYHON aTTeCTAlNH:
Kon
NHaukaTop JOCTHIKEHUS KOMITICTCHITMH OrneHOYHBIC CPEICTBA
KOMIIETEHIINHU

YK-1 CnocoleH ocymecTBJIATh KPUTHYECKHH aHAJIM3

l'[pOﬁ.]'IeMH]:IX chyaum‘«i Ha OCHOBE CHCTEMHOIO Imojaxoaa, BblpaﬁaTblBaTb crpaTrerunro

aencTBuii

VK-1.1 AHanu3upyer MpoOJEMHYIO CHUTYaIUIO Ilepeuenv meopemuueckux 60npocos K IK3ameny:
KaK CHCTEMY, BBISABISSL €€ COCTaBIAIOLIME U 1. Marepuanbnas touka. Cucrema otcuera. Tpaekropus, JUIMHA IYTH, BEKTOP
CBSI3M MEXIY HUMU nepemenieHusi. CKOpocTb.

YK-1.2 Kputnueckn ouneHMBaeT HaIAEKHOCTh 2. YckopeHue U ero CoCTaBIsAoLMe. YIIIoBas CKOPOCTh U YITIOBOE YCKOPEHHE.
UCTOYHUKOB I/IH(bOpMaI_II/II/I, pa60TaeT C 3. 3axonsl HeroroHna. 3akoH COXpaHCHUA UMITYJIbCA. HGHTp Macec.
IPOTHBOPEYNBOM HMH(pOpPMAIME M3 PasHBIX 4. MomeHT wuHepuuu. MOMEHT Cuibl. YPAaBHEHHME JUHAMHUKHU BpaILATEIbHOIO
UCTOYHHKOB, OIpenensaeT Hp06e_]11,1 B | ABHMIKCHHA TBEPAOI'O TECJIA. MomeHnT HMITYJIbCAa U 3aKOH €0 COXpPaHCHUA.
uHQOPMALMH, HEOOXOAUMON IS pEIIeHHs 5. DHeprus, padoTa, MOIHOCTh. KHeTHYeCKast M MOTEHIAIbHAS YHEPTHSI.
npoOJeMHON  CUTyalluM, W  MPOEKTUPYET 6. 3akoH coxpaHeHus sHeprun. Kunetuueckas sHEpTHs BpallieHusl.
IPOIIECCHI TT0 UX YCTPAHEHHUIO 7. lapmonnyeckue konmebGaHMssT ¥ HMX  XapaKTEPUCTUKH. [ apMOHHMYECKHIA

VK-1.2 PaspaGaTsiBact " coepKaTenpHo | OCUHIIIATOD. [Ipy>xuHHBIN, GU3UYECKUN U MATEMATHUYECKUN MasSTHUKH.
apryMEHTHpYeT CTPATErHio pereHust 8. 3aryxaromiye U BhIHYX/ICHHbIE KOJICOaHMUsI.
POGIIEMHOIT CHTYALIMK HA OCHOBE CHCTEMHOTO 9. Bonnosele npoueccsl. [IpononbHble 1 onepeyHble BOJIHBL. YpaBHEHHE OeryIiei

U MEXJIUCUUIUTMHAPHOTO TOAXOJ0B; CTPOUT
CLEHApUU peallu3alii CTPaTeruu, ONpeaesss
BO3MOKHBIE PHUCKM U TIpemjiaras MyTH UX
YCTpaHEHUS

BOJIHBL. BonmHOBOE ypaBHEHHE. 3BYKOBBIE BOJIHBI.

10. [TapameTpbl COCTOSSHUSI TEPMOAMHAMMUYECKOM CHUCTEMBI. 3aKOHBI HJI€aJIbHOTO
rasa.

11. VpaBuenue MenneneeBa-Knaneiipona. OcHoBHoe ypaBHenne MKT. 3akon
MakcBenia o pacpeaeIeHuu MOJIEKYI HEAIBHOIO ras3a Mo CKOPOCTIM.

12. Pacnpenenenne bonpumana. CpenHee 4uciao CTOJKHOBEHHM M CpeIHSsSl JUIMHA
cBOOOHOTO TIpodera. SIBneHus nmepeHoca.

13. Uwucno creneneit cBoboasl. [lepoe Havano TepMoauHaMuKH. TemmoeMKOCTb.

14. [Ipumenenne  mepBoro  Havajga  TEPMOAMHAMUKM K  HM30IMPOLIECCAM.
AnmabaTH4ecKuil ¥ MOJUTPOIHBII MPOLIECCHI.

15. Kpyrosoii npouecc (uuki). O6parumbie 1 HEOOPATUMBIE TPOLIECCHI.

16. Ontponusa. Bropoe Hayasio tepmonnHamuku. [ukn Kapho.
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17. DNEeKTpUYECKUil 3apsif. 3aKOH COXpPAHEHHUS OJIIEKTPUUECKOTO 3apsja. 3aKoH
Kynona. HamnpsikeHHOCTB aiiekTpocTatudeckoro nojs. [IpuHuumn cynepno3uium 3J1eKTpocTaTh-
YECKHUX TOJIEH.

18. Teopema  T'aycca  ans 2/E€KTPOCTAaTUYECKOTO  IOJISL. ITorenuuan
AJIEKTPOCTATUYECKOTO N0Jsl. CBSA3b HAPSHKEHHOCTH U MOTEHIMANA AIEKTPOCTATUYECKOTO TOJIS.

19. Tunel auanexkrpukoB. HanpsbkeHHOCTH Mot B JudiekTpuke. IIpoBonHuku B
AJIEKTPUYECKOM I10JIE.

20. DneKTpuyuecKasi eMKOCTb YEJMHEHHOTO poBoiHUKA. KoHieHcaTopshl.

21. Cuna u minotHocTh ToKa. CtopoHHue cuibl. JJIC u HanpsKeHue.

22. 3akoH Oma. ConpoTHUBIEHHE POBOITHUKOB.

23. Pabora u momuocts TOKa. 3akoH [[xoyms-Jlenma. IlpaBuna Kupxroda nms
pa3BETBICHHOM LIETIH.

24, IlepemeHHbIi TOK Ha YyYacTKe IEMH, COAECPKAIIEM PE3UCTOP, KaTyIIKYy
UHAYKTUBHOCTH U KOHJEHCATOp. MOIIHOCTD, BhIJENsAeMast B LIEMH TEPEMEHHOI0 TOKa.

25. MarunuTHOE 1oJIe U ero XapakTepucTuku. 3akoH buo-Casapa-Jlamnaca.

26. 3akoH Amrepa. JlelicTBUE MAarHUTHOIO TOJISl HAa JABIXKYLIMicA 3apsa. SIBneHue
AJIEKTPOMarHUTHOM MHAYKIUU. 3akoH Dapajes.

217. NupykTuBHOCTH KOHTYpa. CaMOMHIYKIMSL. DHEPTHsl MArHUTHOTO TOJIS.

28. B3aumuas unaykuus. Tpanchopmaropsl.

29. Tox cmernenus. YpaBuenus MakcBea.

30. DJNeKTpOMarHuTHas BOJHA W €€ CBOMCTBA. DHEprusi, UMIYIbC M JaBlICHHUE
3JIEKTPOMAarHUTHOW BOJTHBI.

31. Juamarneruku. [lapamaraetuku. @eppoMarHeTUKU.

32. OcHoBHbIE 3ak0HBI ONTUKH. [loTHOE OTpakeHue.

33. Tonkue nuH3b1. M300paskeHre NpeAMETOB € TTOMOIIBIO JTUH3.

34. KorepeHTHOCTh 1 MOHOXPOMAaTHYHOCTh CBETOBBIX BOJH. MHTepdepeHus cera.

35. Mertonsl HaOmoaeHus: nHTepdepennnu ceera. MHTepdepeHns ceera B TOHKHX
TJICHKAaX.

36. [Tpunnun [oiirenca-dpenens. 30061 peHens.

37. Judpaxius OpeHens Ha KPYIIOM OTBEPCTUH U JAMCKE.
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38. Hudpaxius Opaynrodpepa Ha OJHOHN 1IeNH U Ha AUPPAKITUOHHON pELIeTKe.

39. EcrecTBeHHbIN U MOJApU30BaHHBIN CBET. 3akoH bprocrepa.

40. JIBoliHOE NTydyenpenomiieHue. BpalleHre mioCKOCTH MO pU3aluu.

41. TermoBoe wW3IydyeHHWE W €ro XapakTepucTHKU. 3akoH Kupxroda. 3akoH
Credana-bonbimana u cmemenust Buna.

42. Buner poroaddexra. 3akonsl BHemHero Gotosddekra. YpaBHeHrne DHHIITEHHA
it BHETTHETO oTodddexTa.

43. Macca u umnynbsc (otona. JlaBnenue cBera. Dddexkr Komnrona. EnxuncTBO
KOPITYCKYJIIPHBIX Y BOJHOBBIX CBOMCTB 3JIEKTPOMArHUTHOTO U3TyUEHHUS.

44, Monenu aroma Tomcona u Pesepdopaa. JInHeluaTslii CIIEKTp aroMa BOAOPO/A.
CrexTpaibHbIe CEpUU aToMa BOJOPO/A.

45, [Tocrynarsl bopa. OnbiTel @panka u I'epia. Criekrp aroma Bonopoza no bopy.

46. CootHomienue HeomnpeneneHHoctell leiizenOepra. BonHoBast QyHkuus u ee
CTaTUCTUYECKUI CMBICI.

47. VpaBuenne Ilpenunrepa. Yactuma B OZHOMEPHOM — IPSIMOYTOJIBHOM
«TIOTEHIMATIBHON sIMe» ¢ OECKOHEYHO BBICOKMMH CTEHKAMHU.

48. [IpoxokaeHue yacTHIlbl CKBO3b OTEHIIMAIbHBIN Oapbep (TYHHENbHBIN 3P PEKT).

49. CocrosiHME aroMa BOAOPOAA B KBAaHTOBON MexaHuke. YpaBHeHue lllpéaunrepa
JUIS aTOMa BOAOPOZA U €0 PELICHHUE.

50. Pa3mep, coctaB u 3apsi aromHOTO sipa. MaccoBoe u 3apsimoBoe uncia. edexr
MAaccChl ¥ DHEPIHsl CBSI3U S/pa.

ol. SnepHble cuitbl, X CBOMCTBA. KBAaHTOBBIN MEXaHNU3M B3aHUMOACHCTBUS HYKJIOHOB
B sAJIpeE.

52. Kanenbnast u o0OojouyeuHass Mojenw siapa, WX OCOOCHHOCTH. «Maruudeckue
YUCJIa» U «MaruyecKue siapar.

53. PannoaktuBHOCTE. EcTecTBEHHass M MCKYCCTBEHHAs PaJMOAKTHBHOCTb. 3aKOH
PaaMoOaKTUBHOTO pacnana. AKTUBHOCTh PaJMOAKTHBHOIO BEILIECTBA.

o4, Anbda-pacnaa. IlpaBuna cmemieHus. 3akOHbI COXpaHEHUS IMIPU pachaie.

BiaumogeiicTBre anbgha N3mydeHus ¢ BeIIECTBOM.
55. bera-pacnan, ero Buzpsl. [IpaBuna cmerieHus. 3aKOHBI COXpAaHEHUS TIPH pacraje.
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B3aumoneiicTBue 6eTa U3ydyeHHs ¢ BEIIECTBOM.

56. l'amma um3nyuenue, ero cpoiicTBa. ['amMmMa-crieKTp paguMoOaKTUBHOIO 3JIEMEHTA.
B3anmoneiicTBrs raMma U3J1y4EHHs C BELIECTBOM.
57. SlnepHble peakMu M UX OCHOBHBbIE TuUIlbl. Peakuus nenenust snpa. Llenmnas

peakuus. TepmosiaepHast peakuus.

Ilpumepnuvle npaxmuueckue 3a0auu 013 IK3AMEHA:

1. OnHopoaHbIi cTepkeHb Maccot M = (0,5 Kr mojaBelieH Ha TOPU3OHTAIBHOM OCH,
MIPOXO/AIIECH Yepe3 ero BepXHHU KOHEl. B TOUKy, OTCTOAIIYIO OT OcH Ha 2/3 IUIMHBI CTEPIKHS,
yaapsercs myjsi Maccod M = 6 r, JieTdlas rOpu30HTAIBHO CO CKOPOCTBIO Vo = 10° m/c, u
3acTpeBaeT B HeM. OnpeieuTh CKOPOCTh HIDKHETO KOHIA CTEP KHSI cpa3y MOcCIe yaapa.

2. Ha 0601 xoneca B hopme ToHkoro odpyda maccoid M = 0,4 kr, KOTOPBIA MOXKET
BpalllaThCs BOKPYT CBOEH OCH, HAMOTaH IIHYP, K KOHI[y KOTOPOT'O MOJIBELLIEH IPy3 Maccoi M =
90 r. Ha kakyo BbICOTY OIyCTHUTCS Ipy3 uepe3 t = 1 ¢ mocie Hayana ABUKEHUSI.

3. Jlorapudmudeckuii TeKpeMEHT HEKOTOpoW KoieOomeiics cuctemsr A = 0,02.
Omnpenenurte, BO CKOJIBKO Pa3 YMEHBIIUTCS SHEPrUsi ATON KOiIeOaTeNbHON CHCTEMBI 32 BpeMs,
COOTBETCTBYIOIIIEE 75 MOJIHBIM KOJIEOaHUSIM.

4. B cucteme K' mokoutcst crepxensb, coOCTBeHHas unHa lg kotoporo paBaa 1 M.
CreprkeHb pacrojokeH TakK, Y4TO COCTaBiIsIeT yroia (o=45° ¢ oceio X'. Onpenenuts nHy |
cTepxHs 1 yron ¢ B cucteMe K, eciu ckopocts v cucteMbl K' otHocuTensHo K pasna 0,8 c.

5. MarepuanbHas Touka Maccoit M = 0,2 KT coBepIIaeT rapMOHHYECKUE KOJeOaHusI
no 3akony X = 0,1 cos (nt/2 - n/4) M. HaiiTu MakcHMabHYIO MOTEHIIMATBHYIO SHEPTHIO TOYKH.
6. Ha mony crour Tenekka B BUAC AJIMHHOW JOCKH, CHA0XEHHOW JETKUMH

KosecaMu. Ha o1HOM KOHIIE IOCKHM CTOHT 4ejaoBeK. Macca denoBeka M = 60 xr, Mmacca JOCKH T=
20 xr. C xakoif CKOpOCTHIO M (OTHOCHUTENBHO TOJa) OyIeT IBUTAThCS TENEXKKa, €CIH YeTOBEK
MOMJET BIOJb JIOCKM CO CKOPOCTBhIO (OTHOCHTENBHO J0Cckh) V=1 wm/c? Maccoii koiec
npereOpeusb. TpeHue Bo BTyNIKaxX HE YYUTHIBATH.

7. boek cBaitHOro mosiora Maccoit m;=500 Kr magaeT ¢ HEKOTOPOUl BBICOTHI HA CBAKO
Maccoit my=100 kr. Haittu KITJ] " ymapa 6oiika, cumras ymap HeynpyruMm. M3MeHeHHeM
MOTEHIIMATLHOW YHEPTUH CBaH MPH YIIyOJIeHUH €€ TpeHeOpeyb.
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8. lenmii cmemanu ¢ Hew3BecTHBIM Ta3oM. Ilokaszartenb agmabaThl MOTy4eHHOU
cMmecH okazaics paseH 1,38. CKOIBKO aTOMOB COCTAaBIISIOT MOJIEKYJy HEM3BECTHOTO T'a3a CMECH?
9. HexoTopoe KOIM4YecTBO Ielisl pacHIMpsieTcs] CHavyala aauabaTHUeCKH, a 3aTeM

n3zobapuuecku. Koneunas temneparypa raza paBHa HadainbHOH. [Ipu anuabaTHOM pacmmpeHun
ra3 coBepimi pabory, paBuywo 4,5 kJ[x. Hapucyiite rpaduk mpomecca. Kakoe komudectBo
TEIUIOTHI ITOTJIOTUII I'a3 3a BECh Ipouecc?

10. Cwmemanu Bogy maccod mp=5 kr npu temneparype 11=280 K ¢ Bomoit maccoit
mM,=8 kr npu temmneparype T>=350 K. Haiitu usmenenue AS sHTponuu, npoucxoisuiee npu
CMEILINBAHUU.

11. W neasnbHblil IByXaTOMHBIIH a3, COACPKAIIMI KOJIUYIECTBO BemiecTBa v=| Moiib u
Haxojsamumiica noxa gasineHueM P;=0,1 MIla npu Temnepatype T:=300 K, narpeBatoT npu
MIOCTOSIHHOM o0beMe 710 aaBieHus P=0,2 MIla. ITocne 3Toro ra3 Mu30TepMU4eCcKH paciupuics
JI0 HayaJbHOI'O JIaBJICHMSI M 3aTeM M300apHO ObLIT CKAT /10 HadaiabHOro oobema Vi. [loctpouts
rpaduk mukna. Onpenenuts Tepmuueckuit KITJI n mukoa.

12. OnMHAKOBbIE YacTHIB! Maccoit m=10"" r kaxas pacrpeiesieHbl B OJHOPOTHOM
IpaBUTAlMOHHOM Tosie HampsbkeHHocThio G=0,2 mxH/kr. OmpenenuTs OTHOIIEHHWE I11/T
KOHLIEHTPALUN YacTHUILl, HAXO/SAIIUXCS HA SKBUIIOTEHIIMAIBHBIX YPOBHSIX, OTCTOSIIMX IPYT OT
npyra Ha Az= 10 m. Temneparypa T Bo Bcex cnosx cunraercst oquHakoBoi u pasHon 290 K.

13. Omnpenenure, nIpu Kakol TEMIEpAaType ras3a, COCTOSIIEr0 M3 CMECH a30Ta H
KHCIIOpO/ia, HanboJiee BEPOSITHBIE CKOPOCTU MOJIEKYJ a30Ta M KHCIopoaa OyAyT OTIMYaThCs
Apyr oT aApyra Ha Av = 30 m/c?

14. 3Hass (QYHKLUHIO paclpelesieHuss MOJIEKYlT 10 CKOpPOCTSIM B HEKOTOPOM
MoJIeKyisipHoM Tryuke f (V) = m’ Ve mv’
P 7 2k?T? Pl kT

, HalTu BBIpaXXEHUs JUId Haubolee

BEPOSITHON CKOPOCTH V.

15. JIBa OOMHAKOBBIX MPOBOIALINX 3apsSHKEHHBIX LIapa HaXOASTCS Ha PacCTOSIHUM
r=60 cm. Cuna orrasnikuBanus F; mapoB paBra 70 mxH. ITocne Toro xak mapel npuBenu B
CONPUKOCHOBEHHME U yNaJIWINM APYT OT Apyra Ha IPEKHEE PacCTOSHHUE, CUila OTTAJIKUBaHUS
BO3pocia u crana paBHou F,=160 MxH. Berauciuts 3apsaer Q1 u Q,, KOTOphIe OBLIM Ha mapax
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JI0 UX CONPUKOCHOBEHHH. JlMamMeTp mapoB CYMTATh MHOTO MEHBIITUM PACCTOSIHUS MKy HUMHU.

16. JIBe TOHKOCTEHHBIE KOHIIEHTprUYecKue chepsrl ¢ paanycamu R1 = 0,2 Mmu R, = 0,4
M HeCyT Ha ceGe 3apsibl ¢ MOBEPXHOCTHBIMU IUIOTHOCTSME 61 = 1 HKI/M® 1 o3 = 3 uKi/m
COOTBETCTBEHHO. IIpOCTpaHCTBO MEXIy HHUMH 3allOJIHEHO CpEAOdH C JAUAJICKTPUYECKOM
MPOHUIIAEMOCTRI0O € = 2. UeMy paBHa HaANPSHKEHHOCTH JJICKTPUYCCKOTO IOJISI B TOYKAX,
OTCTOSIIIIUX OT IIEHTpa Ha paccTosiHus 1 =0,1 Mmur, =0,3 m.

17. B cxeme, wu300pakeHHOW Ha PHUCYHKE, f :
81:10,0B, 82:20,0 B, 83:30,0B, R1:1,0 OM, R2:2,0 OM, R3:

3,0 Om, R4=4,0 Om, R5=5,0 OmM, Rg=6,0 Om u R;=7,0 Om. Fi fiz s
BHyTpeHHee conpoTHBIEHHE MCTOYHUKOB IPEHEOPEKUMO £3
Majo. Ornpeaenure BeIMYHMHBI TOKOB BO BCEX YUaCTKaX LIETH i £z Fs

U paboTy, COBEPLICHHYID BTOPBIM HMCTOYHHUKOM 3a

poMexyTok Bpemenu At=0,1 c.

18. Konpnencarop monkmiouen k Oarapee ¢ DJIC ¢ = 8 B u —{I—
BHYTPEHHUM COIpOTUBIeHHEM I = 2 OM Kak I[I0Ka3aHO Ha pPHUCYHKE. & T
Conporusienre pesuctopa R = 2 Owm. Kakoil 1okHa OBITH €MKOCTH "'"_-“_:'
KOHJ/IGHCATOpa, YTOOBI TOCJTE 3aMbIKaHWs KII0Ya HSHEPrHs KOHACHCATOpa C \
yMeHbIniIach Ha 48Mk/[x? RI:I |

19. ITo xoHTYpy, M300pa’)k€eHHOMY Ha PHUCYHKE, HJIET TOK CHJION

I=100A. OnpenenuTh MarHUTHYIO MHAYKLHIO B mons, co3naBaemyro 3TuM TokoM B Touke O.
Paaunyc uzornyroii yactu KoHTypa paBeH R=20 cm (O-11eHTp KpUBU3HBI KOHTYpa), a yroJ a=60°.

20. B noctossHHOM MarHuTHOM moJie ¢ uHAyKnuer B = 5 T HaxoauTcst 3aMKHYTHIN
MPOBOASIINI KOHTYP, TUIOMIa b KOTOPOTo MeHsieTcst 1o 3akoHy S(t) = (4 + 0,2t) cm. UYemy paBHa
OJIC uHOyKnuu B MOMEHT BpeMeHHM t = 5 ¢, eciM KOHTYyp pachoJIOKEH Tak, 4TO
IIPOHU3BIBAOLIUI €70 MATHUTHBIN IIOTOK, MaKCUMaJIEH ?

21. [lepnennukynsipHo MarHUTHOMY momo ¢ uHAykuued B=0,1 Tn B0o30yxkaeHO
aJIeKTpHueckoe moje HampspkeHHocThio E= 100 kB/m. IlepnenaukyiasipHo 000MM MOJISAM
JBUKETCS, HE OTKJIOHSSICh OT MPSIMOJIMHEIHON TpaeKTOpuH, 3apsKeHHast yacTula. Berauciute
CKOPOCTb L YaCTHUIBI.
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22. Hcrounnk S cBera (A=0,6 MKM) W ILIOCKOE
3epkanio M pacrosoXeHbl, Kak mokazaHo Ha puc. 30.7 (3epkayio
JInoiina). Yro Oynmer HaOmiomaThCcsi B TOYKE P 3KpaHa, TIe
cxomsarcs ayun SP u SMP, — cBet win temHora, eciau |[SP|=r=2
M, a=0,55 mm, |SM|=|MP|?

23. Mexny TIBYMSI TJI0CKOMapaIeNbHBIMU | Pue. 30.7

CTEKJISIHHBIMU IJIACTUHKAMU TOJOXKWIM OYEHb TOHKYIO MPOBOJIOUKY,
PacIOJIOKEHHYIO TapajyieIbHO JHMHUU CONPUKOCHOBEHMS IJIACTUHOK M HaXOJSIIYOCS Ha
paccrosiauu 1=75 mm ot Hee. B orpaxenHom cere (A=0,5 MKM) Ha BepXHEi IUIACTUHKE BHTHBI
uHTephepeHIMOHHbIC NONoCkl. Onpenenuts auamerp 0 MOMEPEeYHOro CeYeHHs MPOBOJIOYKH,
€CJIM Ha NpoTshKeHUU a=30 MM HacuUThIBaeTCs M=16 CBETJIBIX MOJIOC.

24, C nomorpio AUGPaKIUOHHON pemeTkh ¢ mepuomoM 0=20 MM TpebyeTcs
paspeminth ayonet HaTpus (AM=589,0 uM u A,=589,6 HM) B cnekTpe BToporo nopsuaka. [Tpu
Kakoil HauMeHblIel JuuHe | pereTku 370 BO3MOXHO?

25. Ha nmyTtu yacTH4YHO-TIOISIPU30BAaHHOTO CBETA, CTENEHb NOJsIpU3auu P KoToporo
paBHa 0,6, IOCTaBUJIM aHAJIN3ATOP TAK, YTO MHTEHCUBHOCTH CBETA, MPOILEIIETO YEPE3 HETO,
CTajla MakCUMaJIbHOM. BO CKONBKO pa3 yMEHBIIUTCS MHTEHCHUBHOCTb CBETA, €CIIU IIOCKOCTb
IIPOITYCKaHUs aHAJIM3aToOpa NOBEPHYTH Ha yroi o =30°7?

26. B cnexTpe m3nydenus orHeHHoro mapa paguycoM 100 M, BO3HHKAIOLIETO IIPH
SIEPHOM B3pBIBE, MAKCUMYM SHEPTUU M3JIy4YEHUS MPUXOIUTCS Ha AMUHY BOJIHBI 0,289 MKM.
KakoBa Temmeparypa mapa? OmnpenenuTe MaKCHUMalbHOE paccTOSIHME, Ha KOTOpOM OyayT
BOCIUIAMEHSATHCS JIEPEBSHHBIEC MPEAMETHI, €CJIM UX IMOTJIomaTenbHast cnocoOHocTh paBHa 0,7, a
TeroTa Bocramenenns 5 Jix/cm’. Bpems usinydenns npuHsTh paHsvM 107c.

27. VYenuHeHHbI IUHKOBBIM HIAPUK PAIAYCOM 1 CM HaxoIWTCs B BakyymMe H
JUTUTENIEHOE BPEMsl OCBEIIAETCS YIbTPa(UOIETOBBIM U3ITyYeHHUEM C JJIMHON BOJHBI 0,25 MKM.
OnpenenuTs YUCIIO HEIOCTAIOIINX JIEKTPOHOB B 00bEME LIapuKa.

28. ®oron ¢ sHeprued 0,28 M»B B pesynpraTe paccesHUs Ha MOKOMBIIEMCS
CBOOOJHOM D3JIEKTPOHE YMEHBIIWI CBOKO sHepruto a0 133,7 x3B. Haittu umnynsc u
HaIlpaBJIEHUE PACIIPOCTPAHEHNUS MIEKTPOHA OTAAYH.

29. [Totok sHeprum @, uziyyaeMsblil sexTpuueckoil nammnoi, pasen 600 Br. Ha
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paccTosiHUU I = 1 M OT JaMmbl NEPIEHAUKYISIPHO MAJAIOIIUM JIydaM PacioyioKEHO KPYTioe
IUIOCKOE 3epKaibiie nuameTpoM d=2cm. [IpuHMMAas, YTO U3ITyYCHHUE JIAMITBI OJIMHAKOBO BO BCEX
HaIpPaBJIEHUAX U YTO 3€PKaJbIE MOJHOCTHIO OTPAKAET MAJAIOIINI HA HEro CBET, ONPEACIUTh
cuity F cBeToBOro naBieHUs Ha 3epKajblIe.

30. Ha ocnoBe Teopuun aroma bopa HallTH UMIYJIBC AJIEKTPOHA B aTOME BOJOPOJA,
€CJIM MHIYKIUSI MarHUTHOTO TIOJIs, CO3JaHHOTO UM B LIEHTPE OPOUTHI ITPH BpalieHuu, pasHa 0,39
Ton.

31. Bo ckonpko pa3 u3MeHsercs neOpoilneBckas UIMHA BOJHBI 3JEKTPOHA IPH
Mepexojie ero B aTOME BOJOPOJAa M3 OCHOBHOTO HSHEPreTUYECKOrO0 COCTOSIHUS B IEPBOE
BO30YKIeHHOE?

32. N3 Teopunm Bopa mis aroma Bomopona ClEAyeT, YTO CTAMOHAPHBIMH JUIS
ANEKTPOHOB aToMa SIBJSIOTCS Takue OpOUTHI, HA JJIMHE KOTOPBIX YKIIAJbIBACTCS IIEJI0€ YUCIIO
JUTHH JIeOpOIeBCKHUX BOJIH. MIcX0/151 U3 9TOTO, HAlIUTE YUCTOBBIC 3HAUEHUS MOMEHTA UMITYJIhCa
JJIEKTPOHA B aTOME BOJIOPO/Ia HA TIEPBBIX TPeX OOPOBCKUX OpOUTAX.

33. DNEeKTPOH B aTOME BOJOpPOa OMHUCHIBAETCS B OCHOBHOM COCTOSIHUU BOJTHOBOM
byskuein y® = Ce™ OmnpenenuTh OTHOIIEHHE BEPOATHOCTEN w1/, MpeObIBAHMUS IEKTPOHA B
chepuueckux crnosx Tonmmaon Ar = 0,01 a u paguycamu r1 = 0,5 a u r,=1,5 a.

34. bonbHOMY BBENM BHYTPHUBEHHO pacTBOp o0BbeMOM 1 oM, coJiep Kalnm
HCKYCCTBEHHBIM PaTHOM30TON HATPHs ;;Na akTHBHOCTHIO Ag=2000 ¢'. AKTHBHOCTH KpOBH
o0bemMoMm 1 CM3, B3ATOU Yepe3 5 yacoB, oOKazanach A =0,27c'1. Haiinute 06beM KpoBH uenoBeKa.
[lepuon nonypacnajga UCIOIB3yEMOI0 U30TOMA paBeH 15 yac.

35. Oueprus cBs3u E., sapa, cocrosmiero u3 AByX MPOTOHOB M OJHOTO HEUTPOHA,
paBHa 7,72 M»aB. Onpenenuts Maccy My HEUTPATBHOTO aTOMa, UMEIOIIETO 3TO SIPO.
36. Bo ®panuum HayaTO CTPOMUTENBCTBO MEXKIYHAPOJHOTO TEPMOSIEPHOTO

peakTopa, B KOTOPOM IIPEAINOJIAraeTCs IOBOAUTD YIIPABIISIEMYIO PEAKIIUIO H?+ H% B KOTOpOH
oOpasyeTcs U30TON renust 1 HelTpoH.  Kakyro MOIIHOCTB Oy/ieT UMETh TaKOW peakTop, eCly B
HeM OyJIeT «BBITOPATh» | MI TSXKEJIOro BOAOPO/AA B CEKYHAY?

37. Anbda yactuna ¢ kuHerndeckoi sHeprueit K = 5,3 MaB Bo30yxaaer peakiuio
9Be(oc,n)lzc, sHeprus kotopoir Q=5,7 M»1B. HaiiTm KnHETHYECKYyl0 SHEprui0 HEHTpOHa,
BBUIETEBILETO M0/ IPSIMBIM YIJIOM K HANPaBJICHUIO IBHKEHHS 0-UaCTHIIBI.




Kon
KOMIIETEHIINHU

I/IH,I[I/IKaTop JOCTHIXCHHA KOMIICTCHIIMH

O1neHOYHBIC CPEICTBA

Ilpumepnuie nadvopamopnvie padbomaoi:

1. [IpuMeHeHMe 3aKOHOB COXPaHEHMsI [UIs ONIPENIEIEHUsI CKOPOCTH I10JIeTa IyJIU

2. OmnpeneneHre MOMEHTOB WHEPLUUHU TEJI C MOMOIIBI0 KPYTHIBHOTO MAasTHHUKA.
IIpoBepka Teopemsl Ll Teitnepa

3. HccnenoBanue BpamaTebHOTO JBM)KEHUS TBEPAOTO Tela BOKPYT HEMOIBUKHOMN
ocu

4, OmnpeneneHne XapakKTePUCTHK 3aTyXarONMX KOJIeOaHUH (PU3NIECKOro MasTHUKA

5. OmnpeneneHne CKOPOCTH 3ByKa B BO3AYX€ METOAOM CTOsIUEH BOJIHBI

6. N3yueHne cTaTUCTUYECKUX 3aKOHOMEPHOCTEN

7. Omnpenenenue koddhdureHTa BI3KOCTH BO3AyXa

8. Omnpenenenue nokasarens aguadbarsl merogoM Knemana u /lezopma

9. HccnenoBanne u3MEHEHHs TeMIepaTypbl B aAMadaTHYecKoM Ipolecce |
onpeneneHue kodhdummenta [lyaccona

10. IIpoBepka 3akoHa BO3pacTaHUs SHTPOIMH B HEPABHOBECHOW cHCTEME

11. DKCcrepuMEHTAIbHOE OINPE/IEIeHUE Ta30BOM OCTOSTHHOM

12. HccnenoBanue 31eKTPOCTATUYECKOT0 MOJIs ¢ TOMOIIBIO 30H/a

13. N3mepenue 35eKTpoABMKYIIEN CUIIbI NCTOYHUKA TOKA

14. [lynTrpoBanue MUUIMaMIIEpMETpa

15. W3mepeHne eMKOoCTel MeTOOM MOCTMKOBOH CXeMbl M pPacyeT €MKOCTHBIX
COIIPOTHBIICHUH B LEMSIX TIEPEMEHHOTO TOKA

16. W3yuenne pezoHaHca HaANpsHKEHUH U ONpeseleHHe WHAYKTUBHOCTH METOJIOM
pe3oHaHca

17. OmnpeneneHue WHAYKTUBHOCTH KAaTyIIKM W MarHUTHOM MPOHUIAEMOCTH
(heppoMarHuTHOro TENIa

18. Omnpenenenue paanyca KpUBU3HBI JIMH3BI U TIOJOCHI IPOMYCKaHUs cBeTO(UIbTpa
¢ momouIeko koserr Herotona

19. WnTepdepomerpuueckue u3mMepeHns Ha ocHoBe omnbita FOHra

20. Omnpenenenne TeOMETPHUYECKUX Pa3MEPOB MIPH TOMOIIH Ounipru3Mbl Dpenerns

21. OmnpeneneHue JUIMHBI CBETOBOW BOJHBI M XapaKTEPUCTHK TU(PPAKIIMOHHOM

peleTKn




Kon
KOMIIETEHIINHU

I/IH,I[I/IKaTop JOCTHIXCHHA KOMIICTCHIIMH

O1neHOYHBIC CPEICTBA

22.
23.
24,
25.
26.

Omnpenenenne KOHIEHTPAIIMH PACTBOPOB caxapa U MOCTOSTHHOW BpaIeHHsI
W3zyuenne BHemHero ¢porodddexra n onpeneneHue noctossHuoi [lnanka
N3yueHue 3akoHOMEpHOCTEH anbda-pacmnaza

W3yyeHne raMMa-crieKTpa paJioakTHBHOTO UCTOUYHHKA

OmnpeneneHne MakCHMajdbHOW OJHEpruM OeTa-4acTUl M HIACHTU(UKALUU

PadruOaKTHBHBIX IIPCIIapaTOB




0) Ilopsinoxk mnpoBeneHUsi NPOMEKYTOYHOH aTTecTALMH, IOKAa3aTeJH W KPHUTEPUH
OlLlCHUBAHHA:

ITpomexyTouHas aTTecTalus o JUCHUILINHE «PU3HKa) BKIIIOUAET TEOPETUYECKUE BOIIPOCHI,
MO3BOJISIOIINE OLICHUTh YPOBEHb YCBOEHUS 0OYUarOIIMMUCS 3HAHUM, U IPAKTUYECKUE 3alaHus,
BBISBIISIIOLINE CTETIEHb CPOPMUPOBAHHOCTH YMEHHI U BIIAJICHUH, TPOBOAUTCS B (hopMme 3aueTa.

3ayeT N0 JAHHOM JUCLMIUIMHE MPOBOAUTCS B YCTHOH (opme.

Iloka3aTesin U KpUTEPUH OLICHUBAHUA 3a4eTa:

- Ha OLEHKY «3a4YTeH0» — OOy4arolIUMCS IOKA3bIBAET BBICOKUH, CPEIHUNM WM MOPOTOBBIN
yYpOBEHb C(POPMHUPOBAHHOCTH KOMIETEHLUU, T.€. CTYIEHT, MPEJCTaBIseT 3HAHHUS OCHOBHOTO
y4eOHO-TIPOrPaMMHOTO MaTepuajia B o0beMe, HEOOXOAMMOM IS JajbHEeWmed y4eObl u
npenacTosimei paboThl MO CHENHATbHOCTH, CIHPABISAIOMIMNACA C BBIIOJHEHUEM 3aJaHUi,
MPEAYCMOTPEHHBIX MPOrPaMMOM, 3HAKOMBIM C OCHOBHOW JUTEPAaTypoOi, PEKOMEHIOBAaHHOMU
MPOTPaMMOii.

- Ha OLICHKY «He 3a4TeHO0» — pe3yJbTaT O0y4eHHUs HE JIOCTUTHYT, OOYy4aroIIMicsl HE MOXET
MOKa3aTh 3HAHUS HA YPOBHE BOCIIPOU3BEACHUS U 00BSCHEHUS HHPOPMAIINH, HE MOXKET MTOKa3aTh
MHTEJIJICKTYaJIbHbIE HABBIKM PELIEHMs] MPOCThIX 3ajad, T.€. y CTYJEHTa, OOHApYKUBAIOTCS
npoOenbl B 3HAHUSAX  OCHOBHOTO  y4e€OHO-NPOTPAMMHOIO  MarepHana, JOCTUTHYTHI
MPUHIIMITAATIbHBIC OIIUOKYU B BBIMOJHEHUU IPEYCMOTPEHHBIX TPOrPaMMOil 3a1aHUH.

DK3aMeH MPOBOJUTCS MO OuiieTaM, OXBATHIBAIOLIUM BeCh MPOWIeHHBIH MaTepuan. Ilo
OKOHYaHUHM OTBETa 3K3aMEHATOpP MOKET 3aJaTh CTYJAEHTY IOMOJHUTEIbHBIE U YTOYHSIOIINE
BONPOCHL. [I0M0XKUTENBHBIM TaKXke OyIeT CTpeMJICHUE CTYIEHTAa W3JI0XKUTh Pa3UYHbIC TOUKH
3peHUsT Ha pPacCMaTPUBACMYIO MPOOJIEMY, BBIPA3UTh CBOE OTHOIICHWUE K HEH, MPUMEHUTH
TEOPETUUECKHE 3HAHUS 110 COBPEMEHHBIM ITpoOsieMaM 00OTalIeHHsI TOJIE3HBIX HCKOMAEMBbIX.

Ilokazamenu u Kpumepuu oyeHUBAHUA IKIAMEHA.

— Ha OIIEHKY «OTIWYHO» (5 OannoB) — 0OydaroImUiics TOKa3bIBa€T BHICOKHUN YPOBEHD
chOpMUPOBAHHOCTH  KOMIIETCHIIMM,  T.€.  CTYIEHT,  TPEJACTaBIISIET  BCECTOPOHHEE,
CUCTEeMAaTUYECKOe M TIyOOKOe 3HAaHHE y4eOHO-TIPOrpaMMHOTO MaTepuasa, YMEHHE CBOOOJIHO
BBITIOJIHSTH 3aJaHusl, TPEyCMOTPEHHBIE MPOTPAMMO, YCBOUBIIIUN OCHOBHYIO U 3HAKOMBIHN C
JIOTIOJIHUTEIBHOM JUTEepaTypol, pPEKOMEHJIOBaHHOM mporpammoil. Kak mpaBuio, oleHka
"OTIMYHO" BBICTABJISIETCS CTYJIEHTaM, YCBOMBIIMM B3aWMOCBSI3b OCHOBHBIX TOHSATHHN
TUCIUIUIMHB B WX 3HAYEHWH [JIs TpuoOperaemMoil mpodeccuu, MpOSBUBIIUM TBOPYECKUE
CIOCOOHOCTH B TIOHUMAHUH, U3JI0)KEHUH M UCTIOJIB30BAHUH YIEOHO-IIPOTPAMMHOT0O MaTepHuaa.;

— Ha OLEHKY «xopomo» (4 6amra) — oOydyaromuiicsi MoOKa3bplBaeT CPEeIHUN YPOBEHD
chOpMUPOBAHHOCTH  KOMNETEHIMH, T.€. CTYIEHT TMPEACTABISIET TOJIHOE  3HAHHUE
yueOHO-TIPOrPaMMHOT0 MaTepHalia, YCIENIHO BIMOIHIIONIMNA MPeIyCMOTPEHHBIE B POTpaMMe
3aJlaHusl, YCBOUBIINN OCHOBHYIO JINTEPATypy, PEKOMEHJIOBaHHYIO0 B mporpamme. Kak mpaswuiio,
OIIEHKAa "XOpouIo" BBICTABIISIETCS CTYAEHTaM, [MOKAa3aBIIUM CUCTEMAaTUYECKUN XapaKTep 3HaHUM
M0 JUCIUTIINHE U CIOCOOHBIM K UX CAMOCTOSITEIbHOMY TIOTIOJTHEHUIO U OOHOBJICHUIO B XOJI€
nanpHeimeil yueoHoi paboTsl U MpohecCHOHATBHON 1eATEIbHOCTH;

— Ha OIIEHKY «yJIOBJIETBOPUTENHHO» (3 Oanna) — 00ydJaromuiics MOKa3bIBAET MTOPOTOBBIM
ypOBEHb CPOPMHUPOBAHHOCTH KOMIETECHIUH, T.€. CTYIAEHT, NMPEICTABISICT 3HAHUS OCHOBHOTO
y4eOHO-TIPOTPAaMMHOTO MaTeprajia B 00beMe, HEoOXOAMMOM Il JajibHEeWmed ydeObl |
npenacTosimei paboThl MO CHEIHATBbHOCTH, CIPABISIONIMICS C BBIIOJHEHHWEM 3aJlaHUM,
MPEYCMOTPEHHBIX MPOTPAMMOM, 3HAKOMBIM C OCHOBHOW JHUTEPaTypOd, PEKOMEHIIOBAHHOM
nporpammoil. Kak mpaBuio, oreHka "yJOBJIETBOPUTENIBHO" BBICTABISETCA CTYACHTAM,
JIOTTYCTUBIIIMM TIOTPEITHOCTH B OTBETE€ HA 9K3aMEHE W TPH BBIMOJHEHUU IK3aMEHAITMOHHBIX
3a/laHuii, HO 00IaaloIUM HEOOXOANMMBIMU 3HAHUSIMU JJISl UX YCTPAHEHHsI MO PyKOBOJCTBOM
IIpEeno/1aBaTelis;



— Ha OLEHKY «HEYJOBJIETBOPUTENbHO» (2 Oajia) — pe3ynbTaT 00y4eHUs: HE JOCTHTHYT,
oOydaroluiicss He MOXKET I0Ka3aTb 3HAaHUS HAa YpPOBHE BOCHPOMU3BEIEHUS U OOBACHEHUS
uH(pOpPMAaLIUY, HE MOXKET MOKa3aTh WHTEIUICKTyaJbHbIe HAaBBIKM PELICHHUS MPOCTHIX 3a/a4, T.C. Y
CTyJEHTa, 00HAPYKUBAIOTCA MPOOEIIBI B 3HAHUSAX OCHOBHOTO y4e€OHO-IIPOrPaMMHOT0 MaTepuaia,
JOCTUTHYTHl TPUHIUINHAIBHBIE OIIMOKM B BBHIMOJIHEHUH MPEIyCMOTPEHHBIX MPOTrPaMMOn
3aJaHUN.

- Ha OLICHKY «HEYI0BJIETBOpHUTEIHHOY (1 0amt) — 00yJaromuiics He MOXET ITOKa3aTh 3HAHUS
HAa YpPOBHE BOCHpOM3BEIEHHUS U OOBSCHEHHS HMHPOpMAIMK, HE MOXET I0Ka3aTh
MHTEJIJIEKTYaJIbHbIE HABBIKM PELLEHUS IPOCTHIX 3a/1ad.



