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JIner akryanusanun paGoueli nporpaMmbl

PaGouasi mporpaMma nepecMoTpena, o0cykaeHa u o106pena s peanusanuu B 2020 - 2021
yueGHOM rofy Ha 3aceqanuy kadenpel Pusuxu
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3aB. kadeapoi M.B. Apkyuc
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3aB. Kadenpoit M.B.—A—pxynnc
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[Tporokomor __ 20 r. Ne

3aB. kadeapoit M.B.-/Ipxyjmc




1 Iles1u ocBOEHUSI TMCHUTLTHHBI (MOLYJIs1)

[TomyyeHue CTyAeHTaMH OCHOBOIOJAraroIIMX MPEICTaBIeHUH O (QyHIAMEHTaJIbHOM
CTPOCHUU MaTepuu M (PU3MUECKUX MPHUHIUIAX, JIEKAIMX B OCHOBE COBPEMEHHOM
€CTeCTBEHHOHAY4YHOH  KapTWHBl MHpa; (OPMHUPOBAHHUE Yy CTYJEHTOB COBPEMEHHOIO
€CTeCTBEHHO-HAYYHOTO MHPOBO33PEHHUS; PA3BUTHE HAYYHOTO MBIIUICHUS M paclIupeHue
Hay4YHO-TEXHMUYECKOI'0 Kpyro3opa; OBJIQJICHUE OCHOBHBIMM (U3MYECKUMU KaTErOpUsMHU,
HNOHATUAMH M (QYHAAMEHTATbHBIMU (DU3NYECKUMHU 3aKOHAMHM; IIOJyYE€HUE NPEACTaBICHUN O
(GyHAaMEHTAIbHBIX KOHLETLHUAX COBPEMEHHOI'O €CTECTBO3HAHUS KaK Pe3ysIbTaTa UCTOPHUECKOTO
npoliecca; OBIaJIeHUE NMPHEMaMH M METOJAaMH PEIICHHS KOHKPETHBIX 33734 M3 Pa3IMyHbIX
oOnacteil (U3MKH, YMEHHUS BBIIEIUTh KOHKPETHOE (DU3MUYECKOE COAEp)KaHHE B NPHUKIATHBIX
3amadax Oyaymiell mpodeccHoHaNbHON AesITenbHOCTH; (POPMHPOBAHHWE HABBIKOB MPOBEICHUS
(U3UYECKOro HSKCIEePUMEHTa, I03BOJIIOLUIMX MM BIOCIEICTBUM OBJIAZETh KOMIUIEKCOM
kommnereHmid, npexycMorpeHHbpx ®I'OC BO mo nanpasienuto noaroroBku 21.05.04 «"opuoe
Tesoy.

2 MecTo TMCHMIIMHBI (MO1YJIsI) B CTPYKTYpe 00pa3oBaTe/bHOil MPOrpaMMbl

HucuuruinHa ®usnka BXOAUT B 0a30BYI0 4YacTh y4eOHOro IjaHa oOpa30BaTesIbHOM
IIPOrPaMMBI.

Jns  u3ydeHUs  JUCLUIUIMHBL ~ HEOOXOOUMbI  3HaHUS  (YMEHMs,  BIJIAJICHUsA),
c(OpMHUPOBAHHBIC B PE3Y/IbTATE U3YUCHHS TUCITUTUTUH/ IPAKTUK:

Jucuumnuna «®Pusuka» Oazupyercs Ha e€CTECTBEHHOHAYYHBIX  JUCIMILIMHAX:
MaTeMaTHKa, GU3uKa, XUMUsS B 00bEME CpeTHEH ILIKOIIbI.

3HaHus (YMEHMs, BIIaJIEHUS), IOJyYSHHbIE NMPU M3YyYEHUU JaHHOM IUCIMIIIMHBI OynyT
HEOOXOUMBI 17151 U3Y4YEHUSI JUCIUILIINH/PAKTHUK:

ConpoTHBIIEHHE MaTEpHAIOB

I'mppomexanuka

[IpukiiagHas MmexaHuka

DNEeKTPOTEXHHUKA

ITonroroBka k cade u cjadya rocyapCTBEHHOTO SK3aMEHa

3 Komnerenuun ody4arouierocs, popMmupyembie B pe3y/ibTaTe 0CBOCHUS

AUCHUILIMHBI (MOAYJIS1) ¥ IJIAHUPYEMble Pe3yJIbTAThl 00yueHu st

B pesynbrate ocBoeHMs AMCUMIUIMHBI (Moayins) «®Pusuka» oOydarouiuiics AOKeH
00Ja/1aTh CIEAYIOIMMHU KOMIIETEHIIUSIMU:

CrpyKTypHBIH [Tnanupyemble pe3yabTaThl 00yUeHHs
JJIEMEHT
KOMIIETCHIINHU

OK-1 crocoOHOCThIO K a0CTPaKTHOMY MBIIIICHUIO, aHATTU3Y, CHHTE3Y

3HaThb OCHOBHBIE 3aKOHBI (PU3HKH B 00JIACTH MEXAaHUKH, CTATUCTUYECKON (PU3HUKU U
TEPMOAMHAMUKH, SJICKTPUUYECTBA U MarHeTU3Ma, BOJTHOBOM U KBAaHTOBOM
OTI-THKH, aTOMHOM U sJIepHOM (PM3HUKU U PU3HKH TBEPJIOTO TEJIA, TPAHUIIBI
MPU-MEHUMOCTH 3TUX 3aKOHOB U (PU3NYECKYIO CYIIHOCTh SIBJICHUM U
IIPOLIECCOB, MPOUCXOIALINX B IPUPOJIE.

YMeTh NPpHUMCHAITH (I)I/ISI/I‘-IGCKI/IC 3aKOHBbI U (I)I/ISI/IKO-MaTCMaTI/I‘-ICCKI/II‘/’I arrapar ajd
PEIICHNA HE TOJIBKO THUIIOBBIX, HO U 0oJiee CIIOKHBIX HCCTAaHJAPTHBIX 3a1a4 B
paMKax (I)I/ISI/IKI/I N CMCXKHBIX JUCIUIIINH




Brnaners MPaKTHYECKIMHU HaBBIKAMH HCIIOIb30BaHUS SJIEMEHTOB (PU3MIECKOTO
OKCIICPUMCHTA U PCUHICHUA (1)I/I3I/I‘-ICCKI/IX 3aZla4 Ha APYTrUux AUCHUIIMHAX
HaBBIKAMH ¥ METOAMKAaMH 0000IIEHHs Pe3y/IbTaTOB PELICHU 3a/1a4,
3KCHepHM€HTaHBHOﬁ ACATCIIBbHOCTH,

METOJIaMH HKCIIEPUMEHTAIBHOTO HCCIIEA0BaHUs B (pr3KKe (IUTaHUpOBaHUE,
IIOCTaHOBKa U 00pabOTKa 3KCIIEPHMEHTA);

HaBBIKAMH MEKIUCIMIUTMHAPHOTO TPUMEHEHUS 3aKOHOB (DH3HKH.

OIIK-4 roTOBHOCTbBIO C €CTECTBEHHOHAYUHBIX [TO3ULUI OLIEHUBATh CTPOCHUE, XUMUUYECKUN U
MHUHEpaJIbHBINA COCTaB 36MHOI KOpbI, MOp(}osiornyeckue 0COOEHHOCTH U T€HETUYECKUE TUIIbI
MECTOPOKACHUHN TBEPABIX IOJE3HBIX MCKOIIAEMBIX IIPU PELICHUH 3a/1a4 110 pallOHAIBHOMY U
KOMIUIEKCHOMY OCBOCHMIO T€0PECYPCHOTO MOTEHIMANIA HEAP

3Hath METO/IbI aHAJIHM3a H MOJICIIUPOBAHHS CJIOXKHBIX (PH3UYECKHUX MTPOLIECCOB;
MCTOABI M TOAXOABI K TCOPETUYCCKOMY U SKCIICPUMCHTAJIbHOMY
HCCIIEIOBAHHIO, IIPUMEHsICMbIC B (DU3HKE M PACIIPOCTPAHSIFOLINECS Ha
Ipyrue 00JacTy 3HAHWH.

YMmetb UCIOJIb30BATh CIIOKHBIE (PU3NUECKHE MOAEIH JUIsl OIIMCAHUS peallbHBIX
IIPOLIECCOB, BEIOUPATH METOABI UCCIIEOBAHNUS, C TOMOILBIO TPUOOPOB
U3MEPSTh (PU3NIECKHE BEIIMIHHBI, TPOU3BOIUTH 00pabOTKY
JKCIIEPUMEHTAIIBHBIX JaHHBIX, IPOBOJAUTH AHAIU3 ITOJYyYEHHBIX
pe3yJIbTaTOB

Bianmers HaBBIKaMU pa0OTHI C IIUPOKUM KPyroMm (pu3udeckux mprudopoB u
00opynoBaHUs;

METOJIaMH MMPOBEICHUS QU3NUECKUX U3MEPEHHM, pacyeTa BEIMUNH, aHAIH3a
MOJIYYEHHBIX JAaHHBIX U HaBBIKAMH IJIAHUPOBAHUS HUCCIIEIOBATENHECKOTO
mporecca.




4. CTpyKTypa, 00bEéM U coep:KkaHue TUCHUIIMHBI (MOAYJIsA)
OO6mmas Tpya0eMKOCTh AUCIUIUTMHBI cocTaBisieT 10 3adyeTHpix equnun; 360 akama. 4acoB, B TOM

YUCJIC:

— KOHTaKTHas pabota — 228,7 akaj. 4acoB:
— ayIuTOpHAs — 222 aKaj. 4acos;
— BHeayIuTopHas — 6,7 akaJi. 4acoB

— caMocTosTeNnbHas pabora — 95,6 aka. yacos;

— MOJTOTOBKA K dK3aMeHy — 35,7 akaj. yaca

d)opMa aTTeCTaluu - 3K3aMCH, 3a4CT

AynuropHas ) s
o | xowraxrHas pabota E E dopma TEKyIIEro
Pasyen/ Tema % (B akaj. yacax) E = Bun 5 KOHTPOJIS Kox
[ — : £ O | camocTOATENLHOM | YOMEBAEMOCTH M | o
@) 2 £ padoThI MIPOMEKYTOUHOH
Tex. mab. | mpaxT. z g aTTeCTaluu
3aH. 3aH. | O &
1. dusnueckue OCHOBEI
MEXaHUKH
MOJTOTOBKA K
PAKTHIECKOMY
3aHATHIO;
BBITIOJTHEHNE
TPAKTUIECKUX
11 Kunemarnka pabot (U3); fpoBepka
MOCTYNaTEIbHOIO u 2 4/21 1 | camocrosarenbHOE HHHHT;EZTLHHX OK-1, OIIK-4
=4 2
BPaIIaTeIbHOTO IBIKESHUS n3ydeHue yquSHon cemmmap No 1
Y Hay4HOHN
JUTEPATyPHl B TOM
qucIe
ANIEKTPOHHBIX
pecypcoB.
1 MOATOTOBKA K
nabopaTopHOMY,
CEMHHAPCKOMY U
MPaKTHIECKOMY
3aHATHIO, IPOBEpKa
BBITIOJTHEHUE WHIUBUAYaIbHBIX
1.2 Junamuka MIPAaKTHYECKUX 3ajad;
MOCTYNaTeIbHOTO u 2 4/11 | 421 1 pabdor (M13); 3almTa OK-1, OITK-4
BPAIIaTeIbHOTO IBIKCHUS CaMoCTOsTENbHOE |  JTabOPAaTOPHBIX
U3y4YeHHue yueOHoM padot Ne 4;
7 HayYHOU cemunap Ne 2;
JIMTEPATYpPBI B TOM
quce
3JIEKTPOHHBIX
pecypcoB.




MOATOTOBKA K
nabopaTopHOMY,
CEeMUHAPCKOMY U
MPAKTHIECKOMY
3aHSTHIO, MpoBEpKa
BBITIOJTHEHNE WHIUBUAYaIbHBIX
1.3 3aKoHBI COXpaHECHHUS B MPAKTHICCKHX sanad,
MCXAHIKE 4 6/31 | 6/11 pabot (M13); sammra OK-1, OITK-4
caMmocTosTebHOe | TabopaTopHOit
n3yudeHue yueOHou paboter Ne 1,
Y HAYYHOU cemuHap Ne 3;
JIUTEPATyPhl B TOM
qrcie
ANEKTPOHHBIX
pecypcoB.
MOATOTOBKA K
nabopaTopHOMY,
CEeMUHapCKOMY U
MPAKTHIECKOMY
3aHATHIO; poBepKa
BBITIOJTHEHUE WHIUBUAYAITbHBIX
MIPAaKTHIECKUX 3ajad;
L4 Mexainirieckie 2 | 411 | 411 paGor (U]13); sanura OK-1, OITK-4
KoJIe0aHuUs U BOJIHBI
caMocTosITeNIbHOE | TabopaTOPHBIX
u3ydyeHue yueOHoi| pabor Ne 5, 7;
U Hay4yHOH cemuHap Ne 4;
JHUTEPATyPHl B TOM
qucie
AIIEKTPOHHBIX
pecypcoB.
MOJATOTOBKA K
nmabopaTopHOMY,
CEeMUHAPCKOMY U
PAKTHIECKOMY poBepKa
3aHSTHIO, WHIUBUAYATbHBIX
BBITIOJTHEHNE 3ajad;
15 PesIsTHBHCTCKAS TPAKTUIECKUX OTHeT 0
2 411 | 1,3 pa6ot (M13); BBIMOJIHEHUN OK-1, OIIK-4
MeXaHuKa .
CaMOCTOSITETIbHOE BUPTYaITbHOM
n3ydeHue yueOHoi| IabopaTOpHBIX
U Hay4yHOH pabotsr Ne 1,
muTepaTypsl B ToM| cemuHap Ne 5;
qrcnie
JNEKTPOHHBIX
pecypcoB.
HWroro no pazneny 12 | 14/511 | 22/71 | 5,3

2. Cratuctuyeckas (Gu3HKa |

TCPMOJUHAMHUKA



MOJITOTOBKA K
nabopaTopHOMY,
CEMHHApPCKOMY U
MPAKTHIECKOMY
3aHSTHIO, MIpoOBEpKa
BBITIOJTHEHNE WHIUBUAYaIbHBIX
MIPAKTHIECKUX 3amad;
é Iimm Cratueriieckas 2 | 4m | 41| 2 | paGor (MI3); samuTa OK-1, OITK-4
caMmocTosTebHOe | TabopaTopHOit
nzyueHue yueOHoi| paboter Ne 11;
Y HAYYHOU cemuHap Ne 6;
JIUTEPATyPhl B TOM
qrcie
3JIEKTPOHHBIX
pecypcoB.
1
MOATOTOBKA K
nabopaTopHOMY,
CEeMUHapCKOMY U
PaKTUIECKOMY
3aHATHIO; poBepKa
BBINOJIHEHNE WHIUBUAYAITbHBIX
MIPAaKTHIECKUX 3ajad;
2.2 TepMouHaMuKa 4 421 | 6/11 1 pabor (M/13); 3almTa OK-1, OITK-4
caMmocTosiTeIbHOe | TabopaTopHOit
u3ydeHue yueOHoi| pabotsr Ne 14,
U Hay4yHOH cemuHap Ne 7;
JHUTEPATyPHl B TOM
qucie
AIIEKTPOHHBIX
pecypcoB.
HWroro no pazaeny 6 831 | 1021 | 3
3. DIeKTpIYECTBO M MarHeTH3M
MOATOTOBKA K
nabopaTopHOMY,
CEeMUHapCKOMY U
PaKTUIECKOMY
3aHATHIO, poBepKa
BBINOJIHEHNE WHIUBUAYATbHBIX
3.1 DnexrpocTaTHYecKOe MIPaKTHIECKUX 3ajad;
nonse B Bakyyme u B| 1 4 4/11 | 6/11 1 pabdor (M/13); 3almTa OK-1, OITK-4
BEILIECTBE caMmocTosTelbHOe | JTabopaTopHOit
u3ydyeHue yueOHoi| paboter Ne 21;
7 HayYHOU cemunap Ne 8;
JUTEPATYPHI B TOM
qrce
JIIEKTPOHHBIX
pecypcoB.




HOATOTOBKA K
nabopaTopHOMY,
CEMHHApPCKOMY H
MPAKTHIECKOMY
3aHATHIO; HPOBEpKa
BBITIOJTHEHNE WHIUBUAYaIbHBIX
. MIPAKTHIECKUX 3amad;
3.2 HocTonHisLi 4 | 42m | 621 | 1 | paGor (MII3); saumTa OK-1, OTIK-4
JNEKTPUUECKUI TOK .
caMmocTosTebHOe | TabopaTopHOit
n3ydeHue yueOHoi| pabotsr Ne 24;
Y HAYYHOU cemuHap Ne 9;
JIUTEPATyPhl B TOM
qrcie
JIIEKTPOHHBIX
pecypcoB.
MOATOTOBKA K
CEMHHAPCKOMY H
MPAKTHIECKOMY
3aHATHIO;
BBITIOJTHEHNE
3.3 MarauTocTtaTu4eckoe P aKTquCKH)_( fposepia
moje B BakKyyMe U B 4 4/11 1 pacor (M]13); HHHHBHHya{ILHHX OK-1, OIIK-4
BelecTRe CaMOCTOATENbHOE 3a1ad; .
n3yueHue ydeOHoi| cemunap Ne 10;
U Hay4yHOH
JUTEPATyPhl B TOM
qucie
AIIEKTPOHHBIX
pecypcoB.
HO/rOTOBKA K
nabopaTtopHOMY,
CEMHHAPCKOMY U
PAKTHIECKOMY
3aHATHIO; HpOBEpKa
3.4 DeKTpOMarHuTHas BBITIOJTHEHNE WHIUBHAYaIbHBIX
MHIYKIHS. MIPaKTHIECKUX 3ajad;
DNeKTpOMarHuTHbIE 6 6/31 | 6/11 2 pador (M/13); 3almTa OK-1, OITK-4
konebanus. IlepeMeHHBIN caMocCTosITeNbHOE |  JTabOpPaTOPHBIX
NIEKTPUYECKUHN TOK u3ydeHue yueOHoi| pabor Ne 27, 28;
¥ HAyIHOH cemunap Ne 11;
JIMTEPATYpPhl B TOM
qrcie
3JIEKTPOHHBIX
pecypcoB.
Hroro no pazaeny 18 | 14/611 | 22/51 | 5
Hroro 3a cemectp 36 [36/141|54/141 | 13,3 SK3aMeH

4. OnTuka




MOATOTOBKA K
nabopaTopHOMY,
CEeMUHAPCKOMY U
MPAKTHIECKOMY
3aHSTHIO, 1pOBEpKa
BLITIOMHEHME WHUBUAYaITbHBIX
3amad;
4.1 BonHoBas  omnTuKa MIPAKTUYECKUX
(unTepdepenuus, 8 83U | 831 | 20 pabot (M3); J1a6(3)?)21TPi)T;HHx OK-1, OIIK-4
JTUPPaKIUS, TTONSPU3ALIHS) CaMoCTOSTENbHOS pacot No 32, 34,
H3y4eHHE yquSHon 35:
1 HayaHou cemunap Ne 12;
JIUTEPATyPhl B TOM
qrcie
ANEKTPOHHBIX
pecypcoB.
2
MOATOTOBKA K
nabopaTopHOMY,
CEeMUHapCKOMY U
HPaKTHYECKOMY
3aHATHIO; poBepKa
BBITIOJTHEHUE WHIUBUAYAITbHBIX
MIPAaKTHIECKUX 3ajad;
4.2 KBaHTOBasI ONTHKA 6 6/31 | 6/211 | 20 pabor (M/13); 3almTa OK-1, OITK-4
caMmocTosiTeIbHOe | TabopaTopHOit
u3ydeHue yueOHoi| pabotsr Ne 36;
U Hay4yHOH cemuHap Ne 12;
JHUTEPATyPHl B TOM
qHCIIe
AIIEKTPOHHBIX
pecypcoB.
HWroro no pazaeny 14 | 14/611 | 14/511 | 40
5. ®usnka aToma
MOATOTOBKA K
nabopaTopHOMY,
CEeMUHapCKOMY U
HPaKTHYSCKOMY
3aHATHIO, poBepKa
BBIIIOJIHCHHUEC HWHANBUAYAJIbHBIX
MIPaKTHIECKUX 3ajad;
5.1 ®usuka aroma 2 6 6/31 | 6/31 | 10 pabdor (M/13); 3anmra OK-1, OITK-4
CaMOCTOsTENbHOE |  JTAOOPAaTOPHBIX
u3ydyeHue yueOHoit| pabot Ne 41, 42;
" HAYIHOU cemunap Ne 13;
JIMTEPATYpPBI B TOM
qrce
3JIEKTPOHHBIX
pecypcoB.
Hroro no pazneny 6 6/31 | 6/31 | 10
6. ®usuka TBEpAOrO TelA.
DIeMEHTHI KBAaHTOBOH (H3UKH




IoATOTOBKA K

nabopaTopHOMY,
CEMUHAPCKOMY;
BBITIOJTHEHNE poBEpKa
MPaKTHYCCKUX | WHIUBHIYATbHBIX
6.1 dusuka TBEpIOro Tea. pabot (M3); 3ajady;
DJIEMEHTBI KBaHTOBOM| 2 6 6/21 6/31 20 | caMoCTOSATENBLHOE 3aIUTa OK-1, OIIK-4
(huzukn u3yueHue ydeOHoi| 1abopaTtopHOi
Y Hay4HOU paboTs! Ne 44;
IUTEpaTypel B ToM | cemuHap Ne 14;
qrce
JIIEKTPOHHBIX
pecypcoB.
HUroro no pazaeny 6 621 | 6/31 | 20
7. duzuka snapa u
9JIEMEHTAPHBIX YaCTHIY
MOATOTOBKA K
CEeMUHAPCKOMY U
MPAKTHIECKOMY
3aHSTHIO,
BBITIOJTHEHNE
NPaKTUIECKHX MpOBEpKa
7.1 Owuzuka sapa H 2 6 631 | 63 | 123 pabot (M/13); HHIUBUTYAIIbHBIX OK-1, OTIK-4
AIIEMEHTAPHBIX YaCTHUI] CaMOCTOATETbHOE 3ajad;
n3yuenue ydeOHoi| cemunap Ne 15;
U Hay4yHOH
JHUTEPATyPHl B TOM
qrcie
JNEKTPOHHBIX
pecypcoB.
HWroro no pazaeny 6 6/31 | 6/31 |12,3
Hroro 3a cemectp 32 [32/1411|32/141| 82,3 3a4éT
Hroro no aucnumninuze 68 |68/281 |86/28U | 95,6 sk3aMeH, 3ader |OK-1,0IIK-4




5 O0pa3oBaTte/ibHbIE TEXHOJIOTHH

[Ipu peanuzanuu pa3IMYHBIX BHUIOB ydeOHOM paboThl HambOosee d(QeKTUBHBIC
pe3yNnbTaThl OCBOSHUS JTUCHUIUIMHBI «®Du3MKay [MalT TPaJuIMOHHBIE 00pa3oBaTeIbHBIC
TEXHOJIOTMM,  TEXHOJOTMU  MPOOJEMHOro  OOYy4YeHMs, HMHTEPAKTUBHBIE  TEXHOJIOTUU,
UH(OPMAIMOHHO-KOMMYHHUKAIIMOHHBIE 00pa30BaTeIbHbIC TEXHOJIOTHH.

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

NudopmanmonHas  JeKnus—  TOCICIOBATEIIbHOE  HM3JIOKCHHE  Marepuaia B
TUCIUIUIMHAPHON JIOTHKE, OCYIIECTBISIEMOE MPEUMYIIECTBEHHO BepOaIbHBIMU CpEICTBAMU
(MOHOJIOT TpernoaaBaTes).

CemuHap — Oecezia rpenojaBaTelis U CTYACHTOB, OOCYXKACHHE 3apaHee MOATOTOBICHHBIX
COOOIEHUH MO0 KaXIOMY BOMPOCY IUTAHA 3aHATHS C €OUHBIM JUISI BCEX IIEpPEYHEM
pEKOMEH1yeMol 0053aTeIbHON U TOMOTHUTEIBHOM JTUTEpaTyphl.

[TpakTudeckoe 3aHsITHE, MOCBSIIICHHOE OCBOCHUIO KOHKPETHBIX YMECHHUW M HABBIKOB I10
MPEJIOKEHHOMY aITOPUTMY.

JlabopaTopHas paboTa — opranuzaius yaeOHOH pabOThI C pealbHBIMH MaT€pUATbHBIMU U
UH(GOPMALIMOHHBIMU OOBEKTaMH, AKCIEPUMEHTalbHas paboTa ¢ aHaJIOrOBBIMH MOJEISIMU
peaTbHBIX 0OBEKTOB.

2. ®opmbl yUeOHBIX 3aHITHI C UCTIOIB30BaHUEM TEXHOJIOTHI TPOOIEMHOTO 00YUECHHUS:

[Ipobnemuass nekmusi — W3IMOKEHUE MaTepuaja, MPEAroiarainee IMOCTaHOBKY
NpOOJIEMHBIX W JUCKYCCHOHHBIX BOIIPOCOB, OCBEUICHHE pPA3IUYHBIX HAyYHBIX I[OJXOJIOB,
ABTOPCKHE KOMMEHTApPUH, CBSI3aHHBIC C PA3IMYHBIMA MOJCISMU HHTEPIPETAIUU H3y4aecMOTo
MaTepuana.

[IpakTnueckoe 3aHaTHEe B (GOpMe NPAKTHKyMa — OpraHu3amus y49eOHOW paboThI,
HalpaBlieHHAs Ha pelIeHHE KOMILIEKCHOW y4eOHO-TI03HaBaTeNbHOU 3a1aud, TpeOyromei oT
CTyJICHTAa TPUMEHEHHUS KaK HAYYHO-TCOPSTHUSCKUX 3HAHHM, TAK U MPAKTUICCKIX HABBIKOB.

3. ®opMbI yUeOHBIX 3aHATUH C UCTIOIH30BAHUEM CIICIUATH3NPOBAHHBIX HHTEPAKTUBHBIX
TEXHOJIOTHIA:

Jlekumst «0OpaTHOM CBS3M» — JIEKIHMS—TIPOBOKANMS (M3JI0KEHHE MaTepHaja ¢ 3apaHee
3a-MJIaHUPOBAHHBIMU OIIMOKAMH ), TIEKIUs-0ecea, TeKIUsI-TUCKYCCHSI.

CeMuHap-TUCKYCCHSI — KOJUIGKTHBHOE OOCYXJICHHE KaKOoro-JIHOO CIOPHOTO BOMPOCA,
npoOyieMbl, BBHISBJICHHE MHEHHH B Tpymmne (MEXIpYNIoBOW AHMAalor, JTUCKYCCHSI Kak
CIIOp-IUasor).

4. ®opMbl y4eOHBIX 3aHITHI ¢ UCMIOIB30BaHNEM UH(POPMAIMOHHO-KOMMYHUKAIIMOHHBIX
TEXHOJIOTHIA:

Jlexius-Bu3yanu3anusi — HW3JI0KEHUE COJIeP)KaHUsS COMPOBOXKIACTCS TMpe3eHTaluei
(TeMoHCTpaIe yaeOHBIX MaTepPHaJIOB, MIPEJICTABICHHBIX B Pa3JIMYHBIX 3HAKOBBIX CHUCTEMaX, B
T.4. WIUTFOCTPATUBHBIX, TpaUuecKux, ayIuo- U BUAEOMATEPUAIIOB).

[IpakTndeckoe 3aHATHE B (QOpME TMPE3CHTAIMH — MPEACTABICHUE pPE3yJIbTaTOB
MPOEKTHON WM HMCCIEIOBATENbCKON ACSITENFHOCTH C MCIONIh30BAHUEM CIEIIUATU3UPOBAHHBIX
MPOTPAMMHBIX Cpel.

6 YueOHO-MeTOqUUECKOE 00eciedeH e CAMOCTOSITeJIbHOW PadoThl 00yYaIIMXCSl
[Ipencrasneno B npuiioxeHuu 1.

7 OueHoYHbIe cpeICcTBA A5 POBeJeHUsI IPOMEKYTOYHOM aTTecTaluu
IIpencraBneHbl B IPHIIOKEHUH 2.

8 YueOHo-MeTOAUYecKOe M MHPOPMAIMOHHOE 00ecneyeHue JUCIUNTIMHBI (MOTYJIs1)
a) OcHoBHas1 IMTEpPaTypa:
1. lemuauenko, B.W. ®usnka [DnexkTpoHHbIH pecypc] : yueonuk / B.W.



Hemumuenko, U.B. Jlemuguenko. — 6-e uzg., nepepad. u gon. — M.: UTHOPA-M, 2016. - 581 c. —
Pesxxum J0-CTyIIa: http://znanium.com/bookread2.php?book=469821 -
ISBN:978-5-16-010079-1.

2. KyszuenoB, C.M. ®uszuka: Mexanuka. MexaHuueckue KoJjieOaHUsS ¥ BOJIHBIL.
Moneky-nspHast puzuka. TepmoauHamuika [DneKTpoHHbIH pecype] : Yuebnoe nocodue / C.1.
Ky3nenos. - 4-e u3z., uctp. u goi. - M.: By3osckuii yueonnk: HUL] MHOPA-M, 2014. - 248 c. —
Pexxum nocryma: http://znanium.com/bookread2.php?book=412940 — ISBN 978-5-16-101026-6

3. Ky3nenos, C.1. ®uzuka: OCHOBBI 2JIEKTPOIMHAMUKH. DJIICKTPOMAarHUTHBIC KOJIeOaHUs
Y BOJIHBI [ DNeKTpOHHBIH pecype] @ Yuednoe nocodue / C.U. Ky3nenos. - 4-e u3f., ucp. u J01l. -
M.: Bysosckmit yueOnuk: HUL[ HMHDPA-M, 2015. - 231 c. — Pexum pocryna:
http://znanium.com/bookread2.php?book=424601 — ISBN 978-5-16-101657-2

4. Ky3nenor, C.M. ®wusuka. BomHoBas ontmka. KBaHTOBas mnpupona H3TydeHUS.
DJieMeH-Thl aTOMHOU U sIIEpHOM (pu3uku [DnekTpoHHbId pecypce] @ Yueb. noc. / C.U. Ky3Heuos,
AM. Jlunep - 3-€ uzn., nepepad. u gom. - M.: By3os. yue6.: HUL] MH®PA-M, 2015 - 212 c. -
Pesxxum nocryma: http://znanium.com/bookread2.php?book=438135 — ISBN 978-5-16-100426-5

0) JlonosHuTebHAS JIUTEPATYpA:

1. Uponos, U.E. 3amaun no obreii pusuke [Tekcr] : yued. nmocodbue / U.E. Upomos. —
12-e uzn., crep. — CII6.: Jlans, 2007. — 416 c.: wi. — (YueOHuku Ui By30B. CrienuanbHas
nuteparypa). — ISBN 978-5-8114-0319-6.

2. Yepro, A.I'. Bamaunuk mo ¢usuke [Tekct] : yue6. mocobue / A.I'. Yepros, A.A.
Bopo6weB. — 8-¢ u3n., mepepad. u mon. — M. @ ®@usmaraur, 2008. — 640 c.: wi. — ISBN
9875-94052-145-2.

3. Pemenne 3amau mo kypcy obmeit ¢pusuku [Tekcr]: yue6. mocodue / [H.M Poraues,
['1O. bananguna, W.I1. 3aBepmmnackuii u n1p.]; nox pen. H.M. PoraueBa. — 2-e u3n., ucnp. —
CIIG.: Jlans, 2008. — 304 c.: uin. — (YueOHuku a1 By30B. CriealibHas JIMTEpaTypa)

4. CpaBovHuK 10 usuke. Popmysibl, Tabnuilsl, cxemsl. [Tekcet] : mep. ¢ Hem. / mox pe.
X. llrekepa, mox pea. K. B. CmupnHosa. - M. : TEXHOC®EPA, 2009. - 1262 c. : un., rpad.,
TalII.

5. Poraues H. M. Kypc ¢usuku [Teker] : yue6HOoe mocobue / H. M. Poraues. - CII0. u ap.
: Jlanw, 2008. - 447 c. : wun., rpad., cxembl, Taba. - (YueOnuku nans By30B : CrnenuanbHas
JTUTEPA-Typa).

B) MeToanyeckne yKazaHus:

1. Mexanuka. MonekynspHas ¢u3nka U TepMmoauHamuka [Tekct| : mabopaTOpHBIM
npaktukyMm o ¢usuke / E.H. AcranoB [u np.]; nox pen. FO.I1. Koukuna. — MarHuroropck:
W31-Bo MarauToropck. roc. Texs. ya-ta um. I.1. Hocosa, 2011. — 103 c.

2. Dnextpocraruka. [Tocrosuublil Tok [Tekcer] : JlabopaTOpHBIN PaKTHKYM 110 (usnke /
M.B. Beuepkun [u np.]. — Marauroropck: M3n-Bo Marautoropck. roc. TexH. yH-ta um. [.1.
Hocosa, 2011. - 60 c.

3. DnekrpomarneTu3M. Ontuka [Tekcr] @ mabopaTOpHBIA MPAKTHUKYM IO TUCIHILIINHE
«®Dusuka» 415 CTyIEHTOB Bcex crieruanbHocTei / M.B. Apkynuc [u np.]. — Marautoropck: 'OY
BITO «MI'TY», 2009. — 102 c.

4. Capuenko, FO.M. IlepemenHbIi TOK [DNEKTpOHHBIH pecypc] : mabopaTOpHBII
npaktikyM / FO.U. Casuenko, O.H. Boctpoknyrosa, H.M. Mumenesa ; MI'TY. — Marauroropck
: MI'TY, 2018. — 1 snekrpon. Ont. Juck (CD-ROM). — ISBN 978-5-9967-1151-2.

5.@u3nka atoMa, TBEPAOro TeNa, sipa: MHCTPYKLHMS MO BBINOJHEHHUIO Ja0OpaTOPHBIX
paboT mo ¢u3MKe I CTYACHTOB Beex crnenuanbHocteit / B.K. benos [u ap.]. — Marauroropck:
I'OY BITIO «MI'TY», 2007. —48 c.


http://znanium.com/bookread2.php?book=469821
http://znanium.com/bookread2.php?book=412940
http://znanium.com/bookread2.php?book=424601
http://znanium.com/bookread2.php?book=438135

r) [Iporpammuoe obecneuenue u UHTepHeT-pecypcebl:

IIporpammHoe o0ecnieuenmne

Haumenosanue [10

Ne norosopa

Cpok aeicTBus JIMLIEH3UN

MS Windows 7

Professional(ms  |/1-1227-18 ot 08.10.2018 11.10.2021
KJIACCOB)

MS Office 2007 |\ 135 41 17.09.2007 GeccpoHo
Professional

7Zip cB00OIHO pactpocTpansemoe [10 0eccpouHO

HpO(l)eCCI/IOHaJ'leI)Ie 0a3bl JAaHHbIX " I/IHq)OpMaIII/IOHHbIe CIIPaBOYHbLIC CUCTEMBI

HazBanue kypca

CchUIKa

DnexkTpoHHas 0a3a mepuHoAMuUecKUX m3maHuii East View

Information Services, OO0 «MIBUC»

https://dlib.eastview.com/

ITouckosas cucrema Akagemus Google (Google Scholar)

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

Wudopmannonnas cucrema - EamHoe okHO nocTyma K

HHGOPMAIIMOHHBIM pecypcam

URL: http://window.edu.ru/

9 MaTepuaJIbHO-TeXHHYECKOE o0ecnevyeHne JUCIHILTHHBI (MOIYJIs1)

MaTepI/IaJ'IBHO'TeXHI/ILIeCKOG obOecrieueHue JUCHUIIIIMHBI BKIIFOYACT:



https://dlib.eastview.com/
https://scholar.google.ru/
http://window.edu.ru/

JlekIMOHHAs ayIUTOPHS BKITIOYAET:
MynsTuMeAniHbIE CPEeICTBA XPAaHEHUS, TIepeauu 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
QG Qy3un ra30B Ha MOJIENU MTEPEMEIIMBAaHUS IAPOB.

8.JIabopaTopHasi yCTaHOBKA Ui IPOBEPKHU 3aKOHOB BO3PACTAaHUS SHTPOIUU B IpoIecce
Ter1000MeHa.

9.YcraHoBka IsabopaTopHas i M3YyYEHHUS 3aBHCUMOCTH CKOPOCTH 3BYKa OT
temneparypbl «MD-C3-M»

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

11. YcranoBka nabopaTtopHasi AJis ONpPENeIeHUs YHUBEPCAIbHON Ta30BOM MOCTOSHHOM
«MOD-OT'TI-M».

12.Ctenp mabopaTOpHBIiA ra30BbIe MTPOLIECCHI.

13. MepuTenbHbBIi HHCTPYMEHT.

JIaGoparopust «NEKTpUUECTBA U ONITUKN» BKIIOYALT:

1. JlaGopaTopHas ycTaHOBKa Ul MCCIIEIOBAHUS DIIEKTPOCTATUYECKOTO MOJIS C TOMOILBIO
OJMHAPHOI0 30H1a.

2. YcTaHOBKA JUTS ITYHTUPOBAHMS MIJUTHAMIIEPMETPA.

3. YcraHoBka 1abopaTopHas 11 OnpeeeH!sl ”HIYKTUBHOCTH COJICHOM/1a U MAarHUTHOM
IIPOHUIIAEMOCTH.

4. YcraHoBKa jabopaTopHasi A7 M3ydeHHs Pe30HaHCa HaINpsDKEHUH M onpelesieHus
UHAYKTUBHOCTH

5. JIabopatopHasi ycTaHOBKa JUIsl M3y4EeHHUs JUIMHBI CBETOBOM BOJIHBI U XapaKTEPUCTUK
TU(GPaKIUOHHOMN PEIIeTKH.

6. JlabopaTopHass yCTaHOBKa JUIs OINpENeNICHHUs pajuyca KPUBU3HBI JIMH3BI U JUTMHBI
CBETOBOM BOJIHBI C TOMONIBIO KoJrer; HproToHa.

7. JlaboparopHasi yCTaHOBKa JUIsl ONpPE/EICHUs KOHIIEHTPALMM PacTBOPOB caxapa U
MTOCTOSIHHOW BpAIllCHMUS.

8. MepuTenbHbI HHCTPYMEHT.

JlabGopaTopus «ATOMa, TBEPIOTO TEJIA, sIAPaAy» BKIIOYACT:

1. JTaGoparopHasi ycTaHOBKa JJIs U3y4eHUs BHENIHETO (GoTordexra.

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

3. YcranoBka nmabopaTopHas ISl OTIpeIeIeH s MOTEHITNala BO30YKICHHS Ta3a.

4. YcTaHOBKa JIJIs1 OTIpeIeNIeHUs] JUIMHBI TPOOeTra YacTHUIl B BO3TyXe€.

5. MepuTenbHbI HHCTPYMEHT.

Aynutopun A TPyNIOBBIX U UHAUBUAYAIbHBIX KOHCYJIbTALMM, TEKYILETO KOHTPOJIS U
IIPOMEXKYTOYHOM aTTECTALlNY BKIIOYAIOT: UHTEPAKTUBHAS JOCKA, IIPOEKTOP;
MynbTUMEAUINHBINA TPOEKTOP,IKPaH.



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

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

[Tomemenne pans  XpaHeHHS W HPO(PUIAKTUYECKOTO OOCITYKHMBAaHUS — y4eOHOTO
000pyIOBaHUSl BKJIIOYAIOT: CTEIUIAXH, CEH(BI ans XpaHeHUs ydyeOHOro oOOpyIOBaHUSI.
WHCTpYMEHTHI JUIs1 peMOHTa 000pYyI0BaHUSI.



[Tpunosxxenue 1

6 YueOHO-MeTOoAHYeCKOe o0eceyeHne caMOCTOATEIbHOI PpadoThl 00y4aloIuXCs
I[Io mucinummae «®u3uka» OpPeLyCMOTpeHa  ayJUTOpHAasT W BHEAyAUTOpHas
camocTosTelbHas paboTa 00yJarommxcs.
AynuTopHas caMOCTOsITEIbHAsI paboTa CTYICHTOB MPEIOJIaracT PEIIeHHe KOHTPOJIbHBIX
3a]1a4 Ha MPAKTUYECKUX 3aHATHUSX.
Ilpumepnuie ayoumopnvie kKonmpovhwie pavomot (AKP):
1 cemectp

KOHTpOJ’[LHaH paﬁoTa Ne 1 «Dusnueckne 0CHOBBLI MEXaHUKH
F =30 + 42 + 7K
3ananme 1. Pagmyc-BeKTOp 4YaCTUIBI ONPEACISETCA BbIPAXKECHUEM ,

Lk eAnHUYHBbIe BekTopa oceil X, Y, Z. Beruucnute: 1) myTh S, mpoilieHHbII YacTHIIeH 3a
nepeie 10c, 2) mMomaynb HezpeMemeHI/m Ar 3a Toxke Bpems, 3) yckopeHue uactuibl. OTBET:
S=500m, Ar=500m, a=10 m/c".

3ananmue 2. Koseco BpamaeTcsi BOKpYT HETOJBM)KHOM OCH TaK, YTO yroJl TOBOPOTA 3aBUCHUT
@=10+20-t-2-t°

rIe

OT BPEMEHHU 110 3aKOHY . Haiitu: 1) cpennee 3HaueHue yrioBoil CKOpOCTH (@) 35
IIPOMEXYTOK BpeMeHH OT t=0 10 0OCTaHOBKH; 2) yIJII0BOE YCKOPEHNE B MOMEHT OCTaHOBKH KOJIECa;
3) nonHOe yCKOpeHHe TOUKH, HaxoAasueics Ha pacctosHuu 0,1M OT ocu BpalleHus A1 MOMEHTa
Bpemenn t=4 c¢. Oter: 10 pan/c; -4 pan/cz; 1,65 m/c?.

3aganue 3. Ilo ropu3oHTaJIBHOM NOBEPXHOCTU IBIKETCS TEJIO MAacCOM m=2 KI' TOJ
nericreueMm cuiibl F=8 H, HampaBneHHO#N moj yriom 0=60° k ropu3oHtTy. Halitu paccrosnue,
KOTOpOE IMPOLLIO TeJ0, €CIU €r0 CKOPOCTh YBEJIMYMIACh ¢ 3 10 5 M/c, a KO3 PULUUEHT TpeHus
MEXy TEJIOM M MOBEepXHOCThIO paBeH u=0,1.01BeT: 5,9 M.

3ananme 4. llap maccoif mi=5 Kr ABHKETCS CO CKOPOCThIO Vi= 1 M/C U CTalKUBaeTcs C
MOKOSIIIMMCS IIapoM Maccoit my=2 Kr. OnpeaeanTe CKOPOCTH LIapoB MocIIe yaapa. Y 1ap cCUuTaTh
yIPYTUM, OPSIMbIM U IeHTpanabHbIM. OTBeT: 0,43 M/c, 1,43 m/c.

3ananne 5. YpaBHeHne konebanuii Toukn umeeT Buy; X = 4 cos ot+7) e A=0,02 M, 0= 1t
¢t t=02c. Ornpenenutsb nepuoi, HadallbHYIO (pa3y Kojie0aHUM TOYKU U €€ YCKOPEHUE B MOMEHT
BpeMmenu 1 c. Oteer: T=2 c; ¢o=0,27 pax; a =0,16 m/c?.

KonTposbHnas padora Ne 2 «Ctatucruyeckasi puznka 1 TepMOAMHAMUKA)

3ananme 1. Haiigure nis razoobpa3Horo azora TeMmepaTypy, MpH KOTOPOH CKOPOCTSIM
mosiekyn vi = 300 m/c u vz = 600 M/C COOTBETCTBYIOT OJMHAKOBBIE 3HAU€HUS (PYHKINU

m(V, ~V;’)
=——=—="=330K.

pacripenenenus Makcsema f(V). Otser: aKlin(v, /V,)

3ananue 2. MneanpHBIA ABYXaTOMHBIM Ta3 o00BEeMOM 5 J1 W JIaBIICHUEM 10° TIa
M30XOPUYECKH HArpesid, B PE3yJbTaTe YEro CPEeAHssl KMHETUYECKash SHEPrus €ro MOJIEKYI
yBenunumiack ot 0,0796 3B no 0,0923 »B. Ha ckonbko npu 3TOM U3MEHMTHCS JaBieHue raza? B
JabHEeHIeM ra3 H30TepMUUYECKH PACIIMPHIIN J10 HadaJIbHOTO AaBieHus. Onpenenute o00beM raza
B KOHIIe nponecca. Oteet: yBenuuutces Ha 0,16 MlIa; 5,8 .

3ananme 3. Onpenenute KO3((GUIMEHT TEIIONPOBOJHOCTU A a30Ta, €ciu Kod(pduuueHt
JTUHAMHYECKON BSI3KOCTH 1) UL HEero mpu Tex ke ycioBusix paBeH 10 mklla-c. OtBer: A=7,42
MBT1/™M-K.

3ananmue 4. 12 r a30Ta HAXOAATCS B 3aKPHITOM cocyze o0bemoM 2 11 ipu Temneparype 10°C.
ITocite HarpeBaHus JaBIEHHE B cocyse ctano paBHo 10*Mm.pr.ct. Kakoe kommuecTBo Tera 6biio
coo0reHo razy npu HarpeBanun? OTBeT: 4,1- 10° JIx.

3apanme 5. Cmemanu Boay Maccoid my=>5kr nipu temrnepatype T1=280 K ¢ Bogoit maccoii
m,=8kr mpu temreparype T, =350 K. Haiitu: 1) temneparypy 0 cmecu; 2) usMmeHenune AS
SHTPOIUH, Ipoucxosiiee npu cmenmbannu. Oteet: 323 K; 0,3 x/x/K.



KontpoabsHnas padora Ne 3 «Q1eKTpr4ecTBO 1 MarHeTU3M»

3apanme 1. DiekTpuueckoe noje co3gaHo aByms 3apsaamu 1=10 K u  q=-20 uKu,
HaxoasammMucs Ha pacctosaud d=20 cMm apyr ot apyra. OnpenenuTs HaNpsKEHHOCTh TOJIS B
TOYKE A, yJaJIGHHOW OT IMepBOro 3apsja Ha paccrosHue r1=30 cM U OT BTOporo Ha r,=50 cm.
Paccunrare paboTy, KOTOpPYIO HEOOXOIMMO COBEPIIUTH, YTOOBI MEPEHECTH TOUYCHHBIA 3apsij
qg=5~10'4 Kt 13 Toukn HaxonAmuics mocepeiue Mexay 3apsaamu B Touky A.  Otset: 280B/Mm,
0,42 JTx.

3ananme 2. MMeercs npenHa3HaYeHHBIN 119 U3MEPEHUs pa3HOCTH noTeHuuaioB 10 30 B
BOJILTMETp comnportuBieHueM 2 kOwm, xotoporo pasaeneHa Ha 150 penenuit. Kakoe
COMPOTUBIIEHUE HAJO0 B3STh U KaK €ro BKJIIOYHUTh, YTOOBI 3TUM BOJHTMETPOM MOKHO OBLIO
M3MEPUTh Pa3HOCTb NOTeHIMaNIOB 110 75 B? Kak n3mMeHurcs npu 3Tom 1ieHa Jes1eHus BoJIbTMeTpa?
Ortsert: 3 kOM, 0,5 B/nexn.

3aganme 3. Ilo mpoBonoUHON paMKke MMeLEeH (HopMy NPaBUIBHOTO LIECTUYTOJBHUKA,
uaer Tok cunoii [=2 A. Ilpu sToM B ULEHTpe pamMKu o0OpazyeTcss MarHMUTHOE ToJie C
HanpsbKeHHOCThIO 33 A/M. HaiiTu [uinHy poBOJIOKH, U3 KOTOpOii caenana pamka. Oteer: 1=0,2 M.

3aganue 4. [IpoBoasias pamka moMemieHa B OJHOPOIHOE MarHUTHOE TOJIe ¢ MHAYKIuel B
= 0,1 Tn. IImOCKOCTh paMKH COCTaBJISIET C HANpPaBICHHEM MAarHUTHOTO TOJS yrod ¢ = 30°,
[Inomane pamxu S = 20 oM, conpotuienne R = 0,1 Om. MaruutHoe noje paBHOMEPHO
yMeHbIIaeTcst 10 Hyis 3a BpeMsa At=0,1 c. Onpegenure: a) cpeaHee 3Ha4YeHUE 3.71.C. UHIAYKIIHH,
BO3HHUKAIOIIEH B paMKe; 0) Crily HHAYKIMOHHOTO TOKA; B) 3apsi, KOTOPBIM MPOTEYET MO paMKe 3a
Bpems yMeHblieHus noist. Oteet: 1 MB; 10 MA; 107 K.

3apanme 5. ConeHouns ¢ MHAYKTUBHOCTBIO L=7 MI'H ¥ akTUBHBIM conpoTuBieHnemM R=44
OM TDOAKIIOYIWIM K HUCTOYHHUKY TOCTOSHHOrO HampsbkeHus Up, a 3areM K TeHepaTtopy
CHUHYCOHMIAJIbHOTO HamNpsbKeHUs ¢ JeiictByromuM 3HaueHueM HampspkeHus U,=Uo. Ilpu kakoit
YacTOTE TE€HEepaToOpa MOIIHOCTh, MOTpedssieMas COJEHOUAOM, OyAeT B 5 pa3 MeEHbIIE, YeM B
nepBoM ciryqae? Otet: v=2 kI 1.

2 cemecTp

KonTtpoubsnas padora Ne 4 «Onruka»

3aganue 1. B onbite OHra Ha mytu ogHOro U3 MHTEPEPUPYIOMINX JTydel Mmomelaiach
TOHKasl CTEKJIIHHAs IUIACTUHKA, BCIEJCTBHE YEro LIEHTpajibHas CBETJas MoJjioca cMellaiach B
MOJIO’KEHNE MEPBOHAYAIHO 3aHATOE IATON CBETJION MOJOCOi(HE cuuTasi LeHTpanbHOH). Jlyu
najaeT Ha IUIACTUHKY NeprneHauKyisipHo. Iloka3arens npenominenus niaactuHky n=1,5. J{nuna
BOJHBI cBeta A=6-10" M. KakoBa Tonmuna racTuakn? OTBET: 6 MKM.

3ananme 2. Benblii cBET majaeT HOPMAJIBHO Ha IMOBEPXHOCTb CTEKJISHHOW IUIACTMHKU
tommunon d=0,4 MM, Haxoxsmieiics B Bo3ayxe. [lokazarens mpermomiieHHs CTeKiIa Ne=1,5.
Omnpeznenure: a) TEOMETPHUUECKYIO M ONTHYECKYIO PAa3HOCTh X0Jla MHTEPPEpUPYIOMUX JIyyeil B
MIPOXOJSIIEM CBETE, 0) TMHBI BOJH, HUHTEHCUBHOCTh KOTOPBIX OCIA0ISIETCs MOCIIe MPOX0XKICHUS
acTUHKU. CUnTaTh, YTO BUAMMAS YacTh CIEKTpa JIEKUT B HHTepBasie JUIMH BoiH oT 0,4 1o 0,7
MikM. OtBeT: 0,8 MM; 1,2 MM; 0,48 MKM.

3ananme 3. Ha nudpakunoHHYIO pelIeTKy HOpPMajbHO MajaeT Mydok cBera. KpacHas
JUHUSA C ITTUHOM BOTHBI A=630 HM BHHA B CIIEKTPE TPETHETO MOPSIKA MO yrioMm ¢=71 0 Kakas
CHEKTpalbHas JIMHUS BHUJIHA 11O/ 3TUM K€ YIJIOM B CHEKTpe ueTBepToro nopsaka? Yemy paBHa
nocTostHHAs pemeTkn? CKOJIBKO BCEro KPpaCHbIX MAaKCHMYMOB JaeT 3Ta pemetka? Oteet: 473 HM;
2 MKM, 7.

3ananue 4. J[Ba monsipuzaTopa pacmoSIOKEHBI TaK, YTO YroJl MEXAY MX IUIOCKOCTSMHU
NPOMYCKaHHUsI PaBEH 25°. Omnpenenutb, BO CKOJBKO pPa3 YMEHBIIUTCS WHTEHCUBHOCTH
€CTECTBEHHOT'0 CBETa MPH MPOXOXKIEHUU: 1) "uepe3 oauH (MEpBBIi) Moaspu3arop, 2) yepe3 oda
nonsipuzaropa. Koaddumnuent nornomienus csera B nossipusarope paseH 0,08. Orser: 2,17;
2,88.

3ananme S. Kakas pons sHepruu (OTOHA HU3pacxojJoBaHa Ha pabOTy BBIPHIBAHUSA
9JIEKTPOHA, eciM KpacHas rpanuna ¢orodpdexra 307 HM W MakCHMalbHAas KUHETHYECKas
sHeprus ¢porodnexTpoHoB 1 3B? Otser: 0,8.



KonTpouabsnas padora Ne 5 «KBantoBasi puzuka

3ananme 1. Yepnoe teno umeer temieparypy 3 kK. [Ipu oxnaxaeHuu tena IjMHa BOJHBI,
IPUXOAIIASACS HA MAKCUMYyM M3J1y4aTelIbHOM CIIOCOOHOCTH, M3MEHUIach Ha 8 MKM. [lo kakoit
TeMnepaTypbl oxyiaauioch teno? Oteer: 323K.

3aganue 2. OuiekTpoH oOsajgaer kuHeTnueckod »sHeprued 30 3B. Omnpenenuts
NeOpOMIIEBCKYIO UTMHY BOJHBI AIEKTpOHA. BO CKOJIBKO pa3 M3MEHUTCS 3Ta JJIMHA BOJIHBI, €CITU
KHUHETH4YecKasi 3Heprus ymeHbiutces Ha 20%? OTBerT: 2,2-10'10 Mm; 1,12.

3aganue 3. [Ipu ABM>KEHUH YacTULIBI BAOJIb OCHU X CKOPOCTh €€ MOKET ObITh ONpeziesieHa ¢
TOYHOCTBIO (ommOKoii) no 1 cm/c. HaiiTu HeompeaeneHHOCTh KOOPAMHATHI, €CIM YacTHUIeH
sBisieTcsi: 1) anekTpoH, 2) npodunka maccoit 0,1r. Otser: 0,01m; 10%m.

3ananue 4. Yactuna HaxoauTcs B OECKOHEYHO TIyOOKOW OJHOMEPHOHN MOTEHIMAIBLHOM
uMesi MUHUMaJIbHYI0 SHepruto. KakoBa BepoATHOCTh OOHApY)KEHUS YaCTHUIBI B CPEAHEN TpeTu
saMbeI? OtBeT: 0,609.

3aganue 5. OmnpenenuTh [UIMHY BOJHBI, COOTBETCTBYIOIIYIO TpPEThEH IMHUU CEPHUH
banemepa: 1) B criektpe uznydenuu Bojgopona, 2) B cnexrpe uznyuenus nona remusi. OTBeT:
434aMm, 1098M.

KonTposbHnas padora Ne 6 «®Pu3uka aApa v 3JieMeHTAPHbBIX YaCTHID)
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3aganue 1. IlepBonauanbHas Macca M30TOma MpUAMs 7 paBHAa m = 5 T, NMEPUOJI
nonypacnazaa 75 cyrok. Onpenenure, CKOJIBKO saep pacrnaaeTcs 3a 1 ceKkyHay B 3TOM Mpernapare.
CKoJIbKO aTOMOB 3TOr0 Mpernaparta octaHeTcs dyepe3 30 CyTOK W BO CKOJIBKO pa3 M3MEHUTCS
aKTHBHOCTH TIperapara 3a 57o Bpems? Otser: 1,67-10%%; 1,2 10%%; 1,32.

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

3aganue 3. HeliTpuHHOE H3J1ydyeHUE 3B€3/1bl MOXKET BOZHUKHYTH 33 CUET 00bEAMHEHUS IBYX
IPOTOHOB ¢ 0Opa3oBaHuEM JieiiToHa. 3anumuTe peakuuoo. Kakue yactuipl eme oOpa3yroTcs B
STOU peakiuu?

3ananme 4. Haiitu sHepruroo cBsA3M sAApa, KOTOPOE UMEET OJIMHAKOBOE YUCIIO MPOTOHOB U
HEfTPOHOB ¥ pajuyc, B IONTOPA pa3a MeHbIIHit paauyca aapa Al . Otser: “Be, 56, 5 MaB.

3ananue 5. V3 nepBoHauaabHO CBOOOJHBIX MPOTOHOB U HEHUTPOHOB 0Opaszyercs Sapo
yriepoja-12. Kakast sHeprus npu 3ToM BbLAEISAETCA, Kak OHa Ha3biBaeTcst? Ecnu cunTe3supoBarthb
TakuM oOpazoM 1 r yriepoja, TO CKOJBKO BCEro BBIIEIUTCS Npu 3ToM 3Hepruu? Kaxomy
KOJINYeCTBY He(TH 3Ta sHeprust skBuBajeHTHa? Oteet: 92,4 M»aB; 740 I'JIx; 16 T.

BneaynuropHas camocTosiTenbHas paboTa 00ydarommxcs BKIIOYAET B ce0s: popaboTKy
JIEKIIMOHHOTO MaTepuaia, U3ydeHHe JUTepaTypbl MO0 COOTBETCTBYIOLIEMY pasfelly; pelieHHe
WHIMBUIYAIGHBIX JOMAIIHUX 3a/1a4, TOATOTOBKY K BBHIMIOJIHEHHIO J1a0OpaTOpHBIX pador,
HOJTrOTOBKY K OTYETY IO J1a0opaToOpHbIM paboTam, MOATOTOBKY K CEMHHAPAM.

Ilpumepnuie unousudyanvhuvie oomauwinue 3aoanusn (U/]3)
1 cemecTp

3amaua Ne 1 «KuHeMaTHKa MOCTYNATEILHOI0 U BPAIIATEIbLHOIO IBUKEHU D)

Touka ABIDKETCS MO OKPYXHOCTH pammycoM 4 M mo 3akomy S=A+Bt" rpe S —
NPONIEHHBIN MyTh, A=8 M, B=2 m/c?, t- Bpems. Onpenenutb, B Kakoi MOMEHT BpPEMEHHM
HOPMAJIbHOE YCKOPEHHE PaBHO 2 m/c?. Haittu CKOpOCTb, TAHICHIIMAIILHOE U IIOJIHOE YCKOPEHUE
TOYKH B 3TOT MOMEHT BPEMEHU

3amaua Ne 2 «/IluHaMMKa MOCTYNATENbHOT0 ABUKEHHS»

Ha 0601 MaxoBuka quamerpom 60cM HaMOTaH IIHYP, K KOHIY KOTOPOTO MPHUBSI3aH IPY3 C
Maccoit 2 kr. OnpenenuTs MOMEHT HHEPIIMA MaXOBUKa, €CJIM OH Bpallasich PpaBHOYCKOPEHHO O]
JIEHCTBUEM T'py3a, 3a BpeMs t=3¢ MpuoOpen yrIIOBYIO CKOPOCTh 9 pajy/c.

3amaua Ne 3 «/IlnHaMuKa BpamaTeJbHOI0 JIBHKEHHU
Ha Ban B BUzI€ HMIIMHApPA C TOPU3OHTAIBHOM OCBIO BPALLIEHHUs] HAMOTaHA HEBECOMAsI HUTh, K



KOHITy ee IpHUKperieH rpy3. Kakyro yrioByr ckopocTh OyeT UMETh Bajl CITyCTs 2¢ TIOCTIe Havasa
JIBUKEHUS Tpy3a, eciii Macca Bana 4 kr, ero paguyc 20 cMm, macca rpysa 0,2 Kr, A€HCTBUEM CHUIT
TPEHHSI Ha JBUKYIIHECS Tela MOKHO TIPeHeOpeyh

3amaya Ne 4 «3aK0oHbI COXpaHEHUSI B MEXAHUKE»

JBa Manibix 1o pasmepy rpy3a maccamu Mi=10 kr u mp=15 Kr moABEHICHbl HA HUTIX
OJIMHAKOBOM JUIMHBI L=2 M B OJIHOW TOYKE W COMPUKACAIOTCS MKy cO00H. MeHbIuit Tpy3 ObLT
OTKJIOHEH Ha yToJj 0=60° 1 ormyuieH. Onpeaenure BHICOTY, Ha KOTOPYIO OJAHUMYTCS 00a rpysa
1ocJie adCOJIFOTHO HEYIIPYIoro yaapa

3apaua Ne 5 «Mexanuveckue KoJe0aHUD)

[Tepuon 3aTyxaromux konebanuii paBeH T = 4c¢, norapuMUUYECKUA TEKPEMEHT 3aTyXaHHUs
1,6; mavanpHas ¢asza paBHa 0. Cmemenue Touku B MoMeHT T1/4 paBHo 4,5 cMm. Hamucartb
ypaBHEHHUE KOJeOaHUM U MOCTPOUTH rpaduK B Ipesenax TpEX MeproIoB

3agaua Ne 6 «PesTHBHCTCKASI MEeXaHUKA)

B naGoparopHoii cucteme oTcyeTra OJHA M3 JIBYX OJMHAKOBBIX YacTHUI[ C MAaccod my
MOKOWTCS, JIpyrasi ABMXKETCS CO CKOpOCThi0 v=0,8C 10 HampaBICHUIO K MOKOSIIEHCS YacTHIIC.
Onpenenure peasITUBUCTCKYIO MAacCy JBHKYIIEHCS YaCTHIIBI B TaOOPATOPHOU cHCTEME OTCcUYeTa U
€€ KHHETHUYECKYIO YHEPTHUIO

3amaua Ne 7 «MKT. Cratuctuueckasi pusuka

B cocyne oobemom 20 1 HAXOAUTCS CMECh BOJOPOA U Teus o1 AaBjieHreM 2 atM. Oo1mas
Macca cMmecu 5 1. M3BecTHO, UTO cpeiHssi KHHETHUUYECKas SHEPTUsl MOCTYNaTeIbHOTO JIBHXKEHUS
MoJIeKyJ1 cMecH Ta3oB paBHa 0,038 s3B. Bo ckoibko pa3 OTIM4arOTCss MacChl BOJOPOa U Telus B
cmecu?

3agaua Ne 8 «MneaabHBIN ra3y

3 Mol a30Ta INIOTHOCTHIO p=1,251<r/M3 M30XOPHO Harpenud TakK, YTO €ro JaBJICHHE
W3MEHHUJIach ¢ 1,1-105 IIa no 1,6-105Ha, a 3ateM H300apHO CKaJIM JO TEePBOHAYATBHOMN
Temmeparypbl. Onpenenure TeMrnepaTypsl B KaKI0M U3 TPEX OMUCAHHBIX COCTOSHUIN U KOHEUHBIN
00beM raza. U3o0pazurte rpaguku 3TUX IpoIeccoB B koopaunarax P-T

3agaua Ne 9 «IlepBoe HaYa 10 TEPMOAUHAMHUKI

B pesynpTaTe M30TEpMUYECKOr0 pacIIUpeHUs a3zoTa macco m=0.2Krmpu Temmneparype
T=280 K o6wem ero yBenuuuBaercs B 2 paza. Onpenenuts: 1) paboTy A, COBEpIIEHHYIO Ta30M
npu pacumpenuu; 2) usmeHeHue AU BHyTpeHHell »Hepruu; 3) KOJIMYECTBO TEIIOTHl Q,
MIOJIyYEHHOE T'a30M

3apauya Ne 10 «Bropoe Ha4a/10 TepMOAMHAMHUKI

Kycok npna maccoit m =200r, B3aTelii npu Temnepatype t; = -10C°, Obu1 Harper 1o
temneparypbl tp =0C° u pacruiaBieH, mocie yero oOpa3oBaBiIasicsi Boja Oblia Harpera 10
temneparypsl tz3 = 10C°. Onpenennuts n3MeHeHne AS HTPOINNHU B XOJ€ YKa3aHHBIX ITPOLIECCOB.

3agaua Ne 11 «QuekTpocTaTuKa)

DIIeKTprUYecKoe noJie co3nano apyms 3apsaamu qi1=10 HKn u q2=-20 uKn, Haxoasmmmucs
Ha paccrossHuu d=20 cM nipyr ot apyra. OnpenenuTh HampsHKEHHOCTD MO B TOUKE A, yIaTIeHHON
OT TEepBOTo 3apsAna Ha paccrosHue r1=30 cM u OT BTOporo Ha r,=50 cm. Paccuurtare paboty,
KOTOPYIO HEOOXOIMMO COBEPIIMTH, YTOOBI MIEPEHECTH TOUCUHBIN 3aps[ qo=5-10'4 Ki 3 Toukn
HaXOSIIIUIACS TOCEPEANHE MEXKIY 3apsAlaMH B TOUKY A.

3agaua Ne 12 «IloCcTOAHHBIH JIEKTPHYECKHI TOK»
Ha puc. 3.1. &1=1,0 B, &=2,0 B, £=3,0 B, r1=1,0 Om, 1,=0,5 Owm, 1r3=1/3 Om, R3=1,0 Om,
R3=1/3 Om. Omnpenenure: 1) cumbl TOKa BO BCEX yYacTKax IENH; 2) TEIIOBYIO MOIIHOCTb,



KOTOpas BBIACIIACTCA HAa COITPOTHUBIICHUN R3.
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3amaua Ne 13 «siekTpoMarHeTu3m)

[To n1ByM OECKOHEYHO ITMHHBIM TPSMBIM IMapaJlICIbHBIM MPOBOAAM, HAXOJISAIIMMCS Ha
pacctostnuu R=10,0 cm apyr ot apyra B Bakyyme, TekyT TokH [1=20,0 A u [,=30,0 A onuHakoBOro
HanpapieHusi. OnpeaenuTe MAarHUTHYIO MHIYKIMIO TIoJsi B, co31aBaeMoro TokamMu B TOYKAX,
JeKAIUX Ha TPSIMOM, COeAMHSIOMUX 00a mpoBoja, eciu: 1) Touka C JEKUT Ha PacCTOSHUU
r=2,0 cM jeBee JIeBOro nmpoBoja; 2) Touka Jl JeXuT Ha paccTossHUM 12=3,0 cM IpaBee paBoro
poBoAa; 3) Touka G JeXUT Ha paccTosHUU 13=4,0 cM IIpaBee JIEBOT0 MPOBO/IA.

3amaua Ne 14 «QiiekTpoMarHeTu3m»
DneKTpoH, yckopeHHbI Hanpskenuem U=200 B, Bietaer B 0lHOpOAHOE MArHUTHOE I10JIE C
uHaykuuen B=0,7- 10* Tn NEePHEHANKYJISIPHO CUJIOBBIM JUHUAM. Haiitu pagumyc oKpyXHOCTH,

110 KOTOPOM JABUIKETCA 3JIEKTPOH B MAarHUTHOM ToJie ¥ niepuoj ero Bpamienus. Otser: R=0,68 m;
-7
T=5,1-10" c.

3agaua Ne 15 «QuekTpoMarHuTHasi HHAYKIUS»

[TpoBoasmMi TIIOCKUI KOHTYp, MMEOLMH ¢GopMy OKpyXHOCTH paauyca r = 0,05 M
MOMEIIEH B OJHOPOJAHOE MAarHUTHOE MOJe TaK, YTO JIMHMM MarHUTHOM WHAYKLUHU TOJSA
HaIpaBJIEHbl MEPINEHAMKYISAPHO IIOCKOCTH KOHTypa. CompotuBineHue koHTypa R = 5 Owm.
MarnuTtHas WHAYKIUsA MeHseTcs 1o 3akony B = kt, rne k = 0,2 Tn/c. Onpenenute: a) 3.1.C.
UHYKIMH, BO3HUKAIOIIYIO B 3TOM KOHTYpe; 0) CHIIy MHAYKIIMOHHOTO TOKa; B) 3apsJl, KOTOPBIH
IIPOTEYET MO0 KOHTYPY 3a MEPBbIe 5 CEKYH]I U3MEHEHUS TOJIs.

2 cemecTp

3apauya Ne 16 «AuTepdepeHuns cBeTa OT TOYEYHBIX HCTOYHHKOB)

B ompite IOHra Ha myTtH ogHOro M3 MHTEPGEPHPYIOMIMX Tydedl MoMelianach TOHKAs
CTEKJITHHAS IIJJACTUHKA, BCJIEICTBUE YETO [IEHTPAIBbHASI CBETIIAs 10J10Ca CMEIANACh B ITOJIOKEHUE
MEPBOHAYANILHO 3aHITOE IMSTON CBETIION MONIOCOM(HE cuMTas IeHTpaidbHOU). Jlyd mamaer Ha
MJACTUHKY NepneHauKyaapHo. Ilokazarens mpenomiieHuss miacTUHKA n=1,5. JlnuHa BOJIHBI
A=6-10" M. KaxoBa TONIIHHA [TACTHHKA?

3amaua Ne 17 «UaTepdepeHus cBeTa B TOHKUX IVICHKAX»

[TnockonapasiensHasi CTEKIsHHAs TUIACTUHKA TonmuHOW d=1,2 MKM U C TOKa3aTeneMm
MIPEIOMIIEHUS Ner=1,5 TIOMEIeHa MeXIy IBYMsI CPeIaMH C TIOKa3aTeNIsIMH MIPEJIOMIICHUS N1 U Ny.
Cser ¢ mmmHO#M BoJHBI A=0,6 MKM MajaeT HOpMAIbHO HA TUIACTUHKY. ONpenennTe ONTUYECKYIO
pPa3HOCTh XOJla BOJIH, OTPaXEHHBIX OT BEPXHEHM M HUXKHEW IMOBEPXHOCTEM TIUIACTUHKU U
OTIpe/IeNIUTe, YCUIICHUE WIH OClIa0JIeHHe MHTCHCUBHOCTH MPOHMCXOMUT NpU WHTepdepeHun B
CIEMYIOMIUX CIIydasx: a) n1<n<ny; 6) ng<n>n,

3agaua Ne 18 «/Iluppaxuus @penens»
Haiinure paanycel nepBbix Tpex 30H DpeHens miid MmIOCKOM BOJIHBI, €CJIM PACCTOSIHUE OT
BOJIHOBOH MOBEPXHOCTH 710 TOUKH HaOmoaeHus 1 M. J{muna Boausl A=500 HM.



3apaua Ne 19 «Ilndppakuus @paynrodepar»

Haiitn HanOonbIIMi MOPSAIOK CIIEKTpa IS JKEJITON JTUHUU HATPHS C JUTMHOW BOJHBI A=589
HM, €CJIM MTOCTOsIHHAs udpakinoHHON pereTku d=2 MkM. CKOJIBKO BCETO MAaKCHMYMOB JIa€T Ta
pemerka? [Tog kakum yriioMm ¢ HaOIIO1AETCs TOCIETHUA MAKCUMYM?

3agaua Ne 20 «Ilonsipu3anus cBeTa»

VYron Mex1y IIOCKOCTAMM MPOIYCKaHUs JIBYX MOJISIPU3aTOPOB PaBEH 50°. EcrecTBeHHbIi
CBET, MPOXOJIsl Uepe3 TaKylo CHcTeMy, ociadisercs B 8 pas. [IpeneOperast motepsiMu cBeTa Mpu
OTpaXeHUHU, OTPEACITUTh KOIPPHUIIMEHT MOTIIOLIEHHS CBETA B MOJIAPU3ATOPAX

3amaua Ne 21 «@oTo3ppexr»

OnpenenuTb HAUMEHBIINN 3aJ€PKUBAOLIUI TOTEHIIMAI, HEOOXOIUMBIN JUI IPEKPALICHUS
SMHCCHU C IOBEPXHOCTU (POTOKATOAA, €CJIM OH OCBEIAeTCs U3IydyeHHeM ¢ JyuHoM BoaHbl 0,4
MKM, a KpacHasl rpaHulia s Matepuaia karoaa paBaa 0,67 Mkm

3apaua Ne 22 «TensioBoe n3nydeHue»

Uepnoe Teno Harpenu ot Temneparypsl 600K mo 2400K. Bo ckonbko pa3 yBenmnymiach
oOmiasi TemsjoBas SHeprusi, u3iaydaemas TenoMmM? Ha CKOJIbKO HM3MEHWIACh [JIMHA BOJHBI,
COOTBETCTBYIOILIAasl MAKCUMYMY SHEPTUU U3IYYEHUsI U CIIEKTPAJIbHBIN COCTaB U3Iy4EeHUs?

3apaua Ne 23 «I¢pdext Komnrona»

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

3agaua Ne 24 «Jj1eMeHThbI KBAHTOBOH MEeXaHUKH
[Ipu nBUKEHUU YACTHUIIBI BJIOJIb OCH X CKOPOCTh €€ MOXET OBITh OINpeesieHa C TOUHOCTHIO

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

3agaua Ne 25 «HacTuua B MOTEHIUAJILHON AMe)»
CobOcTtBeHHast (PyHKIHS, OMUCHIBAIONIAS COCTOSHUE MHKPOYACTUIIBI B OECKOHEUHO
. 7m
. . . w,(X)=Csin—x
IyOOKON TMOTEHIMANBHOW siMe MUpUHON [, UMeeT BUJ I . Wcnone3ys ycioBus
HOPMHUPOBKH, ONIPEJICIUTh TOCTOSTHHYIO C.

3agaua Ne 26 «Atom no reopuu bopa»
BbraucnanTs paanycel NEpBBIX TPeX OpOUT 3JIEKTPOHA B aTOME BOJIOpOAa

3agaua Ne 27 «M31y4yeHue aTromay
Haiitn HanOounplryto ¥ HAMMEHBIIYIO JIUTMHBI BOJIH cepud llamieHa B criekTpe U3IydeHUs
Boziopoaa. CpaBHUTH MOJy4YEHHBIE 3HAUEHUS C JJIMHAMM BOJIH BUAMMOTO U31Y4ECHHUS

3agauya Ne 28 «PaaiuoakTUBHOCTH)»
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IlepBoHavasnibHasi Macca M30TONA UpUAUSA 7 paBHA m = 5 T, mepuoj noiypacmnaaa 75
cytok. Onpenenure, CKOJIbKO siAep pacnaaercs 3a 1 cekyHay B 3ToM npenapare. CKOJIbKO aTOMOB
3TOrO Mpenapara octaHeTcs yepe3 30 CyTOK U BO CKOJIBKO pa3 U3MEHHUTCS aKTUBHOCTH Mpernapara
3a 3TO BpeMs?

3amaua Ne 29 «3aKkoHbI COXpaHEHHSI B SIIEPHBIX PEaKIUAX)

B nentpe conHua mpoTekaeT TepMOsiAEpHAsl peakius CHHTe3a Telids U3 BOJIOpOJa, B
KOTOPOM M3 YETHIPEX MPOTOHOB 00pa3zyercs sapo He™ u 1Ba mo3utpoHa. 3anmuiimTe 3Ty peakIuio.
Kakwue emre yacTuiisl o0pa3yroTcs B Heid?



3agaua Ne 30 «JHeprus B iIepHBIX peaKIHAX»

Kakoe kommdectBo U’® «BbIropaer» 3a roi B SIEPHOM PEAKTOPE C DIICKTPHUCCKOM
MotHocThio 1 I'Bt 1 k.11.1. 38%? Cuurate, 4TO pacnaj saep ypaHa o] JEHCTBUEM TEIIOBBIX
HEHUTPOHOB MPHUBOJMUT K 0OPa30BaHHUIO M30TOIOB KCeHOHA-141, cTpoHIMA-92 U TpeX BTOPUYHBIX
HEUTPOHOB.

Ilepeuensv nadopamopnsix paoom

1 cemecTp
Ne 1 «[IpumeHeHre 3aKOHOB COXpaHEHHUs JIJIsl ONIPEICICHUs] CKOPOCTH TOJIETa IYJIH»

Ne 4 «MccnenoBanue BpalaTeIbHOTO ABMXKEHUS TBEPIOTO TeIa BOKPYT HEMOABHIKHOM OCH»
Ne 5 «Omnpenenenue xapakTepUCTUK 3aTyXalOMUX KoJeOaHuil GU3MUecKoro MasiTHUKa

Ne 11 «M3ydyeHne cTaTUCTUUECKUX 3aKOHOMEPHOCTEI»

Neo 14 «Onpenenenue nmokaszareins aauadatel MeTo oM Kinemana u Jlezopmay

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

Ne 24 «Pacmmpenue npezena U3MepeHHs aMIepMeTpa NOCTOSTHHOTO TOKa»

Ne 28 «OmnpeneneHve UWHAYKTUBHOCTH KaTyIIKM W MarHUTHOM IPOHULIAEMOCTHU
(beppoMarHuTHOTO Tea»

2 cemecTp

Ne 32 «Onpenenenue paguyca KpUBU3HBI JIMH3BI U TIOJIOCHI IPOMYCKAHMs CBETO(PUIBTPA C
noMoupo kKojeu Heroronay

Ne 34 «Ompenenenue AJTUHBI CBETOBOM BOJHBI M XapakTEPUCTUK TUGPAKIIMOHHON
pELIETKI

Ne 35 «Onpenenenne KOHIEHTPALMK PACTBOPOB caxapa M MOCTOSHHOM BpaIlleHHsI»

Ne 36 «CHsTHE BOJIBTAMIIEPHBIX XapaKTEPUCTHK (POTOIIEMEHTA W OIPENEICHUE €ro
YYBCTBUTEIHHOCTH

=)

Ne 41 «UcceaenoBanue Bo30y:K1eHNsI AaTOMOB ra3a
Ne 42 «OmpeneneHue TIaBHBIX KBAHTOBBIX YHCENT BO30YKIEHHBIX COCTOSHHUI aToma
BOZIOPO/A»
Ne 51 «3y4yeHne 3aKOHOMEPHOCTEN O-pacrana
Ne 53  «Ompenenenve MakCUMalbHOM SHepruum [B-yacTULl M HUJASCHTUPUKALUSA
PaAMOAKTUBHBIX MPENapaTOB)
Ilepeuens 6onpocoe Kk ceMuHapcKumM 3aHAMUAM

1 cemecTp

Cemunap Ne 1 «KuHemaTHka M JMHAMHMKA NOCTYNAaTeJbHOr0 M BpPalIATeJbLHOIO
JBHUKEHUH»

1. Mexanuueckoe apuxenue. Cucrema otrcuéra. MarepuanbHasi TOUKa.

2.  OcHOBHbBIE KHHEMAaTHUECKUE XapaKTEPUCTHKU: IIEpEMEIICHUE, TyTh, CKOPOCTH,
YCKOPEHHE: TIOJIHOE, HOpMaIbHOE, TaHTeHITnanbHoe. Kiaccudukamus IBHKEHUH.

3. TocrynarensHoe amxenue. Llentp macc. BpamarenbHoe qBIKEHUE.

4. OcHOBHBIE KHHEMAaTHYECKHE XapaKTEPUCTUKU BPAIIaTEIIbHOTO ABMXKEHHUSA: yToJl
[IOBOPOTA, YIJIOBOE IIEPEMELICHHUE, YIVIOBBIE CKOPOCTh U YCKOPEHHUE.

5. CBs3b MeXy JIMHEHHBIMU U YIJIOBBIMH XapaKTEPUCTUKU JABUKEeHUs. PaBHOMepHOE U
paBHOIIEpEMEHHOE BpalaTenbHoe ABIKeHHs. [loHsTHe cocTOsIHUA (PU3NYECKOI CUCTEMBI U
YpaBHEHUS JBUKEHUS.

6. JluHamMueckue XapaKTEepUCTHKH: CHJIa , CUJIOBOE MOJIe, Macca, UMITYJIbC.

7. 3akonsl HploTOHA.

8. Jlunamudeckue XapaKTepUCTUKU BPAIIATEIbHOTO ABMKECHUS: MOMEHT CHJIBI
OTHOCHUTEIIBHO OCH, MOMEHT MHepuu. OCHOBHOM 3aKOH JUHAMUKH BPAILATEIbHOTO ABUKCHUS.

Cemunap Ne 2 “3axkon coxpaHenus:”
1. 3akoH coxpaHEHHs UMITYJIbCA, YCIOBHS €r0 BBIIOIHEHUS.
2. 3aKOH COXpaHEHMs] MOMEHTA UMITYJIbCa, YCIOBHSI €T0 BBITIOTHEHHUS.



3.

Pabora, MourHOCTB. PaboTa rpaBUTallMOHHON CUJIBI, KOHCEpBAaTHUBHBIE cuibl. PaboTta

pesynpTupytoueil cunel. Kunernueckas s3Heprusi, TeopeMa 00 H3MEHEHUN KHHETHYECKON

SHEPTUH.
4. 3aKoH coXpaHEHHs MOJHONH MEXaHUYECKOW SHEPTUH, YCJIOBHUS €rO BHIMOTHEHHUS.
5. CoynapeHue IByX Tel.
6. CBs3b 3aKOHOB COXPAHEHUS CO CBOICTBAaMH MPOCTPAHCTBA U BPEMEHH.
Cemunap Ne 3 “Kosied0anus u BOJIHbI”
1. ®usuyeckuii u MaTeMaTHYECKUNA MASTHUKU.
2. Tapmonuyeckue, CBOOOJHBIE, BEIHY)KJICHHBIC U 3aTyXaroIue KojaeOaHus:

nuddepeHnranbabie, TpaduKu, XapaKTePUCTUKH.

No ko

SIBnenue pe3oHaHca U ero gpusndeckas npupoja. [Ipumepsr.

Bonna. Buasl BonH. Mexanusm 00pa30BaHUsS MEXaHUYECKUX BOJH.
3ByKOBas BOJHA. Mexanu3M 00pa3oBaHUs 3ByKa B ra3ax.

BonnoBoe ypaBHeHue.

Crosuas BoiHa. MexaHu3M 00pa3oBaHus. Y paBHEHUE CTOSAYEH BOJIHBI.

CeMnHap Ne 4 «CTaTucTHUecKHe METO/AbI OITMCAHUA MAKPOCUCTEM»

agrwbdE
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BeposTHOCTH NOSIBIEHUS TUCKPETHOM U HEMTPEPHIBHOW CyYalHbIX BEJIMYHUH.
DyHKIHA paclpenesIeHAs] BEPOATHOCTER. Y CIIOBUE HOPMHUPOBKHU.

Cpennee u Hanboee BEpOATHOE 3HAUCHUE CITYyYaliHON BEJIMYUHBI.
Craructudeckre MeTo16l. OCHOBHBIC TTOJIOKCHUS CTATUCTHUECKON (PU3UKH.
Pacnpenenenne Makcseiuia, ['aycca, bonsumana.

Cemunap Ne 5 «TepmoguHaMmnyecKkue MeTOAbI ONMCAHUA MAKPOCUCTEM))

YpaBHEHHE COCTOSTHUS NIEAIBHOTO rasa.

Pacnpenenenue sHepruu 1o creneHsM cBo0o 1bl. CpeHss SHEPTHsl MOJIEKYJIbI.
Tennoemkocts. MonsipHas M yaenbHas TEIUIOEMKOCTH. Y paBHeHHe Maiiepa.
BHyTpeHHss sHeprus Kak (yHKIHS COCTOSHUSA cucTeMbl. PaboTa kak ¢pyHKIMs npolecca.
IlepBoe Ha4asI0 TEPMOJUHAMHUKH.

W3omporiecchl: M30TEPMUYECKUHN, H30XOPUUYECKUH, H300apUUeCKUi, aTinadaTHIeCcKuii,
MOJTUTPONUYECKHIA.

OHntponusa. CBONCTBA SHTPOIIUU N30JIMPOBAHHON CUCTEMBI.

BTopoii 3aKOH TEpMOAVHAMUKH.

[Mukn Kapno. K.n.a. nukina Kapho.

Cemunap Ne 6 «JiiekTpocTaTH4YeCKOE 110JIe)»

DIIEKTPOCTATUYECKOE MOJIe. DIEKTPUUIECKAN 3apsia. 3akoH KynoHa.
HampsokeHHOCTB 2neKTpocTaTideckoro nois. IlpuHnun cynepno3unmm.

ITorok Bektopa £ . Teopema I'aycca.

[TOoTeHMATEHOCTh IEKTPOCTATHIECKOTO Mo, TeopeMa o HUPKYIAILUH.

CBa3b MCXKAY HAMMPSA)KCHHOCTBIO U MOTCHINAJIOM.

I'eomeTpuueckoe onucanue nons. CUI0Bble TMHUH. DKBUIOTEHIUAILHbIE TOBEPXHOCTH.

Cemunap Ne 7 «IlocTosiHHbIi TOK. Llenu mocTOAHHOT0 TOKA»

OnekTpuyeckuit Tok. [TIOTHOCTh TOKa. YpaBHEHHE HEMPEPHIBHOCTH.
3akoH OMa 1J11 OTHOPOJHOI'O YYacTKa LIETH.

ConpotuieHue npoBogHuka. CoeTMHEHUE COMPOTUBIICHUM.

3akoH OMa AJ11 HEOJTHOPOAHOTr O yuyacTka 1enu. Croponnue cuisl. J/1C.
[TpaBuna Kupxroda.



NoabkowhE

10.

11.

6. MommHuocTs Toka. 3akoH Jlxxoynsa-JleHna.

Cemunap Ne 8 «KMaruutHoe moJie. JJeKTPOMATHUTHAS HHIY KIS
1. VCTOYHWKHM MarHMTHOTO IOJIsl. MarHUTHOE T0JIe JBMIKYIIETOCS 3apsijia U MPOBOJHUKA C
TokoM. 3akoH buo-Casapa.
2. TloTok ¥ HUPKYJIAIKS BEKTOpAa MHIYKIIMM MarHUTHOTO ToJist. Teopema ["aycca u Teopema
O LUPKYJISALNH.
Cuna JlopeHnna. /[BuxkeHune 3apsiK€HHOW YaCTUIIbl B MATHUTHOM I10JI€.
Cuita Ammiepa.
3aKoH 3JieKTpoMarHuTHol nHaykuuu Papazes. [Ipasuno Jlenna.
Buxpesoe anekrpudeckoe 1osie.
SBenune camonHaykiuu. MunyktuBHocTh. ConeHOM .

No ok w

2 cemecTp

Cemunap Ne 9 «MHTepdepenuus u Audpakuus cBeTar
ONEKTPOMAarHUTHbHIE BOJIHBI.
KorepeHTHOCTh 1 MOHOXPOMAaTUYHOCTb CBETOBBIX BOJIH.
Wutepdepeniiys cBeta OT IByX HCTOUHUKOB.
WuTepdepeHIys cBeTa OT MII0CKOMapauIeTbHON TNIACTUHKH.
Wutepdepeniiys cBeTa OT JIACTUHKY NepeMeHHoN TonmuHbl. Konbia HeroToHa.
[TpumeHenne MHTEPPEPEHIINN CBETA.
SBnenue nudpakunu. OcoOeHHOCTh MU PAKIKUU CBETOBBIX BOMIH. Judpakuus Openens u
®paynrodepa.
ITpunuun I'rolirenca-OpeHens. YpoleHue BBIYUCICHUN ¢ IIOMOIIBbI0 BEKTOPHON
JMarpaMMBl.
Hudpakuus Openenst Ha KpyriaoM oTBepcTU. 30HbI PpeHerns.
Hudpaxnus Opaynrodepa Ha y3KoW NPSIMOIMHEHHON 1IeTH. Y CI0BUS MakKCUMyMa U
MUHMMYMa. 3aBUCUMOCTh MHTEHCUBHOCTH CBETA OT yTJa AU(paKuu.
JudpaxnuonHas pemerka. OCHOBHbIE XapaKTEPUCTUKU TUPPAKIIMOHHOMN pelIeTKH. Y CII0BUS
IJIABHBIX MAKCHMYMOB 1 MUHUMYMOB U J100aBOYHBIX MUHUMYMOB.

Cemunap Ne 10 «Ilonsipusanus cera»
1. Tonspuzauus cBera. EcrecTBEHHBIN U NOISPU30BAHHBIN CBET.
[Tonsipu3zanus cBeTa Npu OTPakKEHUHU U NMPEIOMIIEHUH. 3aKoH bprocrepa.
3. Tonspuszanms nmpu ABOHHOM JrydenpenomieHud. CBOHCTBa OOBIKHOBEHHOTO U
HEOOBIKHOBEHHOT'O JTy4ei.
[Tonsspuzanmonnsle npusmsl. [Tpuzma Hukoss.
3akoH Mantoca. AHaiIM3 NOJISPU30BAHHOIO CBETA.
6. OnrHyecku aKTUBHBIC BEIECTBA. BpaleHue mIocKoCTH TOJIIpH3aIii CBETa.

N
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Cemunap Ne 11 «KBanTOBasi onTuka»

1. TemnnoBoe n3nyyeHue abCoMOTHO YepHOro Tena. 3akoH Ctedana — bonpimana. 3akoH
cMenieHus Buna.

2. KopmyckynsipHO-BOJTHOBOH JIyajl3M CBeTa. DHEPTUs U UMITyJbc GoToHa. [laBneHue

CBETa.

®otoaddext. 3akonsl poTordpdexra. Popmyna DHHIITEHHA.

Dddext Komnrona. ®opmyna Komnrona.

5. Bonnossle cBoiicTBa yacTuil. [lyimHa BosHbl 1e bpoiins. [IpuHiun HeonpeaeneHHOCTH
['eit3enOepra.

How



Cemunap Ne 12 «CtpoeHue aTroma»
Mogenu aroma. [lnanerapHas Mmoaenp aToma.
IToctynatel bopa.
N3nydyeHue aroma BOOPOia M BOAOPOAOIONO0HBIX cucTeM. CIIEKTpalIbHbIE CEPUH.
®opmyna bansmepa.
CriekTpbl MHOTO3JIEKTPOHHBIX aTOMOB. 3aKOH Mo3u.

agrwpnE

Cemunap Ne 13 «OcHOBHBIE MOJI0OKEHUS] KBAHTOBO MeXaHUKI))

1. KsantoBble cocrostnusa. BomHoBast ¢pyHKIMA U ee puzndeckuii cmpici. [IpuHimn
cynepno3unuu. YpasHenue lllpenunrepa, KBaHTOBBIE ypAaBHEHUS ABUKCHHUS.

2. Hexortopsie 3ajaun KBaHTOBOM MexaHuku. Yactuia B 6€CKOHEUHO TIITyOOKOH
NOTEHLMANbHOU siMe. KBaHTOBaHME SHEPrUy.

3. KsanroBsle uncia, xapakTepu3yIolne NoJ0XKeHHe dJIEKTpoHa B aToMe. KBaHToBaHme
sHepruu. KBantoBanue MomMeHTa uMityibca. CIIMH 3JIEKTPOHA.

4. (Cxema sHepreTM4ecKHX ypoBHeH aToma Bojopoja. [IpaBuia oTbopa npu aTOMHBIX
nepexonuax.

5. I'paHuibl NPUMEHUMOCTU KBAHTOBOM MEXaHUKH.

Cemunap Ne 14 «ATomHBbIe f/1pa, X CBOMCTBa. PainoakTuBHOCTH»
SIBieHME pailOaKTUBHOCTH.
OCHOBHOM 3aKOH PaJIMOAKTUBHOIO pacnajia. PaaroakTuBHbIE pSIbL.
CocraB 1 XapaKTEpUCTUKU aTOMHOTO siipa. SlnepHble CUIIBL.
KanenbHas u 000s104€4Hast MOAEIH sIIED.
Macca u 3Heprus cBs3u sapa. Y IeiabHas dHeprus cBsa3u. Panuyc saapa.

agrwbdE

Cemunap Ne 15 «SnepHble peakuumn»

1. Snepnble peakuuu.

OHeprus AJepHON PEeaKLUH.

3. YpaBHEHHE U YHEPTETUYECKOE YCIOBHE O-pactana. CBsi3b SJHEPTUH O-4ACTHUIIBI C
nepuojioM noaypacnazaa. TyHHenbHbIH 3¢ dext npu a-pacnage. CiekTp o-4acTHIL.

4. Xapakrep criekTpa y-uszinydeHus. [Ipouecchl B3auMoIeiiCTBHS Y-KBAaHTOB C BEIIECTBOM.
3aBUCHUMOCTh MHTEHCUBHOCTH Y-U3Jy4EHHs OT TOJIIMHBI 105 BemecTBa. CpaBHEHHE
MIPOHMKAIOIIEH CITOCOOHOCTH PA3IMYHBIX BUIOB H3TyUEHHUS.

5. Tpu Buaa B-pacnana. DHepreTHueckuil crekTp B-yactui. I unoreza HeMTpUHO. 3aKOHBI
coxpaHeHus npH B-pacnane. Jlentonsl. JlenToHHBIN 3apsi.

N



[Tpunoxenue 2

7. OueHo4YHbIE CPeCTBA 1JIS1 IPOBeAeHHUs MPOMEKYTOUHON aTTeCTAlNU
a) [linanupyembie pe3yJbTaThl 00yUYeHHs U OIEHOYHbIE CPEJACTBA ISl MPOBEIeHUs MPOMEKYTOYHOM aTTeCTalluN:

CTpyKTypHBIii
JIEMEHT
KOMITETCHIIUH

[Tnanupyembie pe3yabTaThl
oOyueHus

OneHouHble CpeacTBa

OK-1 cn1oco0HOCTBI0 K 20CTPAKTHOMY MBIILICHHUIO, AaHAJIN3Y, CHHTE3y

3HaTh

OCHOBHBIE 3aKOHBI ()U3UKH B
00JacTy MEeXaHHKH,
CTaTHUCTUYECKOU (PU3UKHU U
TEPMOJIUHAMUKH,
ANEKTPUYECTBA U MAarHETU3MA,
BOJIHOBOW U KBAHTOBOM
ON-TUKH, aTOMHOM U SAECPHOMN
¢bu3uKK U HU3NKU TBEPIOTO
TeJa, TPAHULbl TPUMEHUMOCTH
ATHX 3aKOHOB M (PH3UYECKYIO
CYILIHOCTb SIBJICHUH U
IIPOLECCOB, MPOUCXOAAIIUX B
MpUpPOJE.

IlepedyeHb TeopeTHYeCKHX BOMPOCOB K 3Kk3ameny ( 1 cemectp):

1. Kunemaruka mocTynaTelbHOro mABWkeHHs. [loHsATHE paauyc-BeKTOpa,
yckopenusi. Hauanbnsie ycnous. [Ipsimast u oOpatHas 3aja4i MEXaHHUKH.

2. JIBuKeHHE O OKPY)KHOCTH. YTOJI IMOBOPOTA, YIJIOBasi CKOPOCTh M YIJIOBOE YCKOPEHHE.
CBs3b YIJIOBBIX U JIMHENHEBIX BEIIMYHH.

3. KpuBonuneitHoe nBuxkeHue. TaHTeHIMATbHOE M HOPMAbHOE YCKOPEHHE.
yCKOpEeHHUE. YT0J MEXYy CKOPOCThIO U YCKOPEHHUEM.

4. HuepuumanbHble cucTeMbl oTcuera. [loHsATHE CHIbI, Macchl U uMIyabca. OCHOBHOW 3aKOH
JUHAMHUKU MMOCTYIAaTCIbHOTO ABUXKCHUS.

5. MoMeHT UMITylibca ¥ MOMEHT CHJIBI OTHOCUTENHHO TOUYKH. OCHOBHOE YpaBHEHHUE JTUHAMHUKHU
BpamaTCJIbHOI'O ABUKCHUA.

6. Bpamenue BOKpYr HEMOABIKHOM ocu. MoMeHT uHepuuu. Pacyer MOMEHTOB HHEpIIUU
npocThix Ten. Teopema IlTelinepa.

7. 3akoHBI COXpaHEHHUS B MEXaHUKe. 3aMKHYyTas CHCTeMa. 3aKOHBI COXPAHEHUS UMIyJibca U
MOMEHTa UMITYJIbCA.

8. Pabora u w™omHOCTh. KuHeTHueckas »dHeprusi MOCTYNATENBLHOTO ¥ BpPALIATEILHOTO
JOBUXCHUS.

CKOPOCTH H

[lomHOE

9. KoncepBatuBHble cuibl. [loTeHuuanbHas dSHeprus. 3aKOH COXpPAHEHUS  IOJHOW
MEXaHUYECKON YHEPTUU.
10. /IBa cmocoba onucaHus B3aMMOACUCTBUA. JIBMXKEHHME 4YacTUIBI B  OJHOMEPHOM

cTarmoHapHoM 1oJe. CBA3b MEXAYy CUIION U MOTEHIINAIBLHON SHEPTHEH.

11. T'apmonuyeckue KosebaHus. AMIUIMTYJA, YacTOTa, HavaubHas (a3a. Maremarudeckuii u
buznyecKkuit MassTHUK. DHEPrusi TApMOHUYECKUX KOJIeOaHUH.

12. 3atyxaromme koneOanus. XapaKTepPUCTHKH 3aTyXaHHs. DHEPrusl 3aTyXaloNIMX KoJeOaHU.




CtpyKTypHBII
JJIEMEHT
KOMIIETEeHIIUU

[Tnanupyemble pe3yabTaThl
oOy4eHus

O1eHOYHEIE cpe€acTBa

13. OOmee moHSATHE O BOJHAX. XapaKTepUCTUKH Oeryimield BOJHBI. BonHOBOE ypaBHEHHE
IIJIOCKOM BOJIHBL.

14. Hanoxenue ympyrux BoyiH. Crosuasi BosiHA U ee ocobeHHocTH. KonebaHue HaTSIHYTOU
CTpPYHBI.

15. Iloctynarel OiHITelHa. 3aMeaneHue BpeMeHH. JIOpeHIIEBO COKpalleHue JUIMHBI.
PenstuBucTckue nHBapuaHTel. MHTEpBAIL.

16. PenstuBuctckuil umiyasc. CBsI3b Macchl, SHEPIUU M UMIYJIbCA YACTHULIbI. DHEPrUs MOKOSL.
3aKOHBI COXPAaHEHHS TIPU PEISITUBUCTCKUX CKOPOCTSIX.

17. Makpocuctema. MUKpPOCOCTOSIHUE U MaKpOCOCTOSIHUE cUcTeMbl. CTaTUCTUUYECKUM MOJIXO.
IlonsiTHE BEPOATHOCTHU U CPEAHEN BEITMYHHBI.

18. dyukuus pacnpenesneHus ciaydaiHoi BeauuuHbl. PacnpeneneHue MOJIeKys 10 MPOSKLUsIM
CKOpPOCTEH.

19. Pacmpenenenue Mojekyn MO MOAymMO ckopoctu. Haubonee BeposiTHas, cpenHss H
CpeIHEKBaIpaTUYHAS CKOPOCTH.

20. Mogens wumpeanpHOrO Ta3a. JlaBmeHme W Temmeparypa C TOYKH  3pEHHUS
MOJIEKYISIPHO-KMHETUYECKOM TeOpHH. Y paBHEHHE COCTOSHUS UI€AIbHOTO rasa.

21. PacmpeneneHue MOJIEKYJ HIEabHOTO Ta3za 10 BBICOTE B TIOJE TSDKECTH 3EMIIH.
bapomerpuueckas ¢popmyna.

22. Tlonsthe cremeHedl cBOOOIBI MOJICKYJBL. Teopema O paBHOPACHPEICIICHHH YHEPTHH I10
CTETIEHSIM CBOOO/IBI.

23. BHYTpeHHsis 2)HEpTUs Kak (YHKIHS COCTOSIHUS CHCTeMBI. [lepBoe Hadaio TepMOJMHAMUKH.

24. Pabota xak ¢yHkuus mnpouecca. M3oxopuueckuif, n300apHuecKUil U H30TEPMHUYECKHIMA
TIPOIIECCHI.

25. TloHsATHE TEMI0EMKOCTH. TeIrIoeMKOCTh TPH H30XOPHUECKOM U H300apHUeCcKOM Mpolieccax.
[TocTrosiHHas anrabaThl.

26. Anmabatmueckuid mporecc. IlepBoe Hadano TepMOAMHAMUKM JUIl aAMa0aTUYECKOTrO
npouecca. YpasHenue [lyaccona.

27. Huxnuyeckuid npouecc. Koaguiument nonesnoro neHCTBUs TEMI0BOM MamnHbl. Bropoe
Hayayio TepmoanHaMuku. @opmynnpoBku Knaysuyca n KenbBuHa.

28. IlpobGrema HEOOPAaTUMOCTH TEIUIOBBIX NPOIIECCOB. DHTPONUS CHCTEMBl UM €€ CBOMCTBA.




CtpyKTypHBII
JJIEMEHT

KOMIICTCHIIM U

[Tnanupyemble pe3yabTaThl
oOy4eHus

O1eHOYHEIE cpe€acTBa

Teopema Hepucra.

29. OcHOBHOE ypaBHEHHE TEPMOJMHAMUKU. DHTPOIHUS UACAIBHOTO ra3a. M3smMeHnenne sHTponuu
IIPU U30IIPOLIECCaX.

30. Hwuxn Kapno. Teopema Kapno. TepmoanHamudeckas mkana temreparyp. TpoiiHas Touka
BOJIbI KaK perepHas TOUKa.

31. Craructuueckuii Bec makpococtossHus. Cyrb HeoOpatumocTu. CTaTHCTHYECKHUN CMBICI
sHTponuu. Popmyia bonsumana.

32. I'paHUIBI TIPEIMEHUMOCTH MOJIENM HACANBHOTO Tra3a. YpaBHeHHe Ban-nep-Baanbca.
H30TepMBI peanbHOro rasa.

33. Cunbl B3aMMOJACHCTBHSL B TpUpoAe. OIeKTpocTarhdeckoe mosie. 3akoH Kyona.
HanpspkeHHOCTD 31eKTpOCTaTUYECKOro nodis. [IpuHnun cynepnozunuu.

34. CunoBeie nuHU. [IOTOK BEKTOpa HANPSHKEHHOCTH S3JEKTpocTaTHueckoro mois. Teopema
I'aycca.

35. Tlorenmman. Teopema 0 IUPKYISAIMHA BEKTOPA HAPSHKEHHOCTH DJIEKTPOCTATHYECKOTO TTOJIS.
CBs13b MEX/1y HANPSKEHHOCTHIO U TOTEHIIUAJIOM.

36. OnexrtpoeMkocTb. Konnencaropel. CoeqMHeHNE KOHIEHCATOPOB. DHEPIus KOHJEHCATOopa.
DHeprus MEeKTPUUYECKOTO MO,

37. DOnextpuyeckuil Tok. I[ImoTHOCTP ToOKa. YpaBHeHHE HempepbIBHOCTH. 3akoH Oma B
muddepeHanbHoM Gopme.

38. ConpotuieHue npoBoJHUKOB. CTopoHHHME cuilbl. 3akoH Oma B MHTErpasibHOM hopme.

39. IlpaBmma Kupxroda s pacdera pa3BETBICHHBIX Ilenei. MOIIHOCTh TOKa. 3aKoH
Hxoyna-Jlenna.

40. Enunas mpupoaa dJIEKTPHUUECKOT0 W MarHuTHoro mois. [lome mBrokymierocst 3apsiia.
[TpyHIMI cynepno3uIMi MarHUTHBIX nosel. 3akoH buo-Casapa.

41. TloTok W LHMPKYJALKSA BEKTOpa MHIYKIMK MarHuTHOTro noss. Teopema "aycca u Teopema o
LUPKYJISALUH.

42. Cwuna Jlopenma. Cuna Amrepa.

43. 3akoH snexkTpoMarHuTHoi nHaykunu @apanes. [Ipasuio Jlenma. BuxpeBoe anekrpuueckoe
noJe.

44, SBnenne caMOMHAYKIMHU. WHIYKTMBHOCTb. OHEprus KOHTypa C TOKOM. OHEpIus
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MarHUTHOTO TIOJIS.
45. Dnextpuyeckoe nosie B Bemectse. [londpuzanusa nuanekrpuka. BekTop 3ieKTpuueckoro
cMenteHus. JnanexTpudeckas MpOHULIAEMOCTh BEILIECTBA.
46. MarauTtHoe IIoj€ B BCIICCTBE. HamarumueHHOCTb. HaprDKeHHOCTI) MAar"HuTHOI'O IIOJIA.
MarauTHas NpOHUIIAEMOCTh BelecTBa. deppoMarHeTHKH.

Ilepedyenn BonpocoB k 3auety (2 cemecTp):

1. Cucrema ypaBHeHUH MakcBemia Kak 0000IIeHHE Pa3pO3HEHHBIX SBJICHUH 3JICKTPHYECTBA U
MarHeTusma. MarepuanbHble YpaBHEHUS.

2. CsoiictBa ypaBHeHmii MakcBemna. llpeackasanmne CymecTBOBaHUS 3IIEKTPOMArHUTHBIX
BOJIH.

3. DnexkrpoMarHuTHBIE BOJHBI. BomHOBOE ypaBHeHHEe. CBOWCTBA AJIEKTPOMAarHUTHBIX BOJIH.

4. Tlnockas 37€KTPOMarHUTHAs BOJHA U €€ OCHOBHBIC XapaKTEPUCTHUKU. DHEPTUsl U UMIIYIIbC
AJEKTPOMATHUTHON BOJIHBI.

5. EcrectBeHHBI W  modsgpu3zoBaHHbIM  cBeT. CTemeHb  MONApU3ALMM  JIMHEHHO
MOJIIPU30BAaHHOTO CBETa. 3akoH Maittoca.

6. Tlonspuzanus npu OTpaXXEHUU U NPETOMIIEHUH CBETa Ha TpaHULE pasjiena JUJIEKTPUKOB.
Yron bproctepa. J{BoitHOE JTydenpeaomiIeHue.

7. CnocoObl momsipu3anuu ectectBeHHoro cmeta. Ilpusma Huxkons. Bpamenue mniockoctu
MOJIIPU3ALIMU CBETA MPH MPOXOKIEHUH Yepe3 ONTUYECKU aKTUBHYIO Cpeay.

8. Ilkama >MeKTPOMAarHUTHBIX BOJH. OCOOEHHOCTH OITHYECKOro auamna3zoHa. llokasarenb
MIPEIOMIIEHUS CPEJIBL.

9. KorepentHsle BonHbL. MHTepdepeHiyst cBeToBbIX BoOJH. Cllo)keHHE MHTEHCHBHOCTEH B
ClIy4ae HEKOT'€pEHTHBIX U KOTEPEHTHBIX KoeOaHui.

10. Omnruyeckas pazHOCTb X0/1a. CBSI3b ONTHYECKOW PA3HOCTH X0/1a IBYX BOJIH C pa3HOCTHIO (a3
MEXy HUMH. Y CIIOBHS MaKCHMyMa U MUHUMYMa.

11. Cxema IOnra pna HaOmoneHuss uHTepdepeHIMH. BpemeHHas W NPOCTpPaHCTBEHHAs
KOT'€pEHTHOCTb.

12. Wurepdepenuns B TOHKMX IieHkax. Habmiomenue koseny HploTOHa B OTpaX€HHOM H
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HPOXOJALIEM CBETE.

13. fBnenme  mudpakumu.  Hudpakums  Dpenenss u ODpaynrodepa.  IlpuHnmn
['toiirenca-dpenens.

14. Iudpaxkums Dpenens Ha KpyrjioMm orBepcTHH. 30HBI Ppenens. ['paduueckuii meron
CJIO’KEHUS aMILIUTYI.

15. dudpaxuus Opaynrodepa Ha y3KOi npssMoarnHerHoM mend. udpakionHas pemeTka Kak
COBOKYITHOCTb KOHEUHOT'O YHCIIA IIETeH.

16. TemnoBoe n3nyyenue tena. 3akoH Credana-bonpimana. 3akoH cmemenus Buna. ['nnoresa
ITmanka.

17. ®oroaddexr. 3akonsl CroneroBa. opmyna DHIITEHHA.

18. ®otonsl. [laBnenue ceera. KopmyckyasipHO-BOIHOBOW Ayallu3M CBETA.

19. PaccesHue ¢oroHa Ha cBOOOHOM MekTpoHe. Popmyna KomnToHa.

20. BonHoBble cBoiictBa uactuu. JlnuHa BomHBI Je  bBpoiing.  DkcnepuMeHTalbHBIE
MOJTBEP K JIEHUS TUIIOTE3bI Je bpoiins.

21. Tlpunmun  HeompeneneHHocTH. CoOOTHOIIEHWE  HeompeneneHHOcTeld [ eifzenOepra.
OcobeHHoCTH Tpoliecca U3MEPEHHs B KBAHTOBOM MEXaHHUKE.

22. ®dusnueckoe WCTOJIKOBaHWE BOJH je¢ bpoiurs. BomHoBas (yHKIMS W e CBOWCTBA.
[T10THOCTH BEPOATHOCTH OOHAPY>KEHUS YACTULIBI.

23. OcHoBHas 3agada KBaHTOBOW MEXaHHWKH. HecranmmoHapHOe M CTallMOHAPHOE ypaBHEHHE
IIpénunrepa.

24. Yactuna B OTHOMEPHOH OECKOHEUHOW MPsIMOYTOJIBHON MOTEHIMAIBHOH siMe. KBaHTOBaHME
sHeprun. CoOCTBeHHBIE ()YHKIIMU COCTOSIHUS YAaCTHIIBI.

25. TlpoxoskJieHue YacCTHUIlBI Yepe3 MOTCHIHATBHBINA Oaphep. TyHHEIbHBIH S DeKT.

26. KBaHTOBBII rapMOHUYECKUNA OCLHUIIISATOP.

27. Tlnmanerapuas Mojenb aroma. [loctynarel bopa. KBaHTOBaHME 3HEPTHH BOAOPOIOIIOA00HON
CUCTEMBI.

28. WMznydeHune BOJIOPOAONONOOHBIX cucTeM. CHeKTpallbHbIE CEpUHM aTroMa BOJOPOJA.
O6o06mennas ¢popmyna bansmepa.

29. CrexTpbl MHOTOYJIEKTPOHHBIX aTOMOB. 3aKOH Mo3Iu.

30. VYpasuenue Ulpenunrepa nist atoma Bogopoaa. KBanroBanne momenTa ummyinsca. [IpaBuna
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oTbopa.
31. Cnun snextpoHa. KBaHTOBbIE uHMClIa, ONMUCHIBAIOIIME COCTOSIHUE 3JIEKTPOHA B aTOME.
KpatHocTh BbIpOXa€HUs SHEepreTuueckux ypoBHeul. [Tpunuun [laynu.
32. TlpuHIUI TOXAECTBEHHOCTH OJWHAKOBBIX dacTHil. bo3oHel U (epmuonbl. KBaHTOBEIC
pacnpeneseHusl.
33. CBobopHbIe 1eKTPOHBI B MeTaiuie. DHeprus depmu. 30HHAS TEOPHSI TBEPABIX TEI.
34. DneKTponpoBOAHOCTh METAJUIOB U MOJYIIPOBOJAHUKOB. CBEPXIPOBOAUMOCTb.
35. SBnenme paguoakTuBHOCTH. OCHOBHOHM 3aKOH paJMOaKTHBHOTO pacmana. IlocrosHHas
pacnana. Ilepuon nosmypacnana.
36. CocraB u XapaKTepUCTUKU aTOMHOTO sipa. KanensHast Mmoznens. Pazmep u criun siipa.
37. Macca u Heprus CBSI3U ATOMHOTO sA1pa. 3aBUCUMOCTb YJEJIbHOW 3HEPrusi CBA3M OT
MaccoBoro yucia. O0osouedHast MoJIeib Sapa.
38. SlnepHble peakuuu. DHeprus peakluuu. Peakiuu eneHus 1 CHHTe3a sep.
39. PammoaxTuBHBIE psiibl. OCHOBHBIE 3aKOHOMEPHOCTH Ci-M3JIydeHUs siaep. JimHa cBoO0oIHOTO
npobera o.-4acTull.
40. Tpu Buaa B-pacnajga. DHepreTuueckuit cnektp B-uactuu. Heltpuno.
41. OcobeHHoCTH Y-u3nydeHus saep. [IpoxoxeHue y-KBaHTOB uepe3 BEIIECTBO.
42. Knaccuukanus s>eMeHTapHbIX YacThll. JlenToHsl. JlenToHHbIH 3apsi.
43. Anponsl. bapronHsli 3apsia. KBapkoBast Mosienb apOHOB.
YMmets OPUMEHSATH pru3nyeckKue IIpuMepHBbIi NepeYeHb NPAKTHYECKUX 32 aHUI

3aKOHBI U
(bU3HKO-MaTEMaTHICCKUN
amnmapar JJIs pereHus He
TOJIBKO THIIOBBIX, HO M 00Jjiee
CJIOXHBIX HECTaHIaPTHBIX
3a/1a4 B paMKax (GU3UKH U
CMEXHBIX JTUCIUTLIAH

1 cemecTp

3apanme 1.Touka ABMXKETCS B IUIOCKOCTH XOY IO 3aKOHY: x=-2t;y =4t(1—t). Halitn ypaBHenue

tpaekTopun Yy = f(X) u u300pa3utk ee rpaduyecku; BeKTop ckopoctd V U yCKOpeHHs a B

3aBUCUMOCTH OT BpCMCHU; MOMCHT BPCMCHU to, B KOTOpLIﬁ BCKTOP YCKOPCHUA a cocTaBisieT

yroia /4 ¢ BektopoM ckopoctd V . OTBeT: y=-x*-2x; V=-2i +4(1-2t)], a=-8], tc=0,75cC.
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3aganme 2. Teno BpamaeTcs BOKPYT HEMOABUKHOM OCH 10 3aKOHY ¢ =2+4-t—2-t2. HaiiTu: 1)

Cpe/iHee 3HAYCHHUE YITIOBOI CKOPOCTH (o) 3a IIPOMEKYTOK BpeMeHH 0T =0 10 ocTaHOBKY; 2)

YIJIOBYEO CKOPOCTB TeJia B MOMEHT Bpemenu t=0,25 c; 3) HopMallbHOE YCKOPEHUE TOYKH,

HaxOJIAIIeHCs Ha PACCTOSTHUM 1 M OT OCH BpaIlleHUs B TOT k€ MOMEHT BpeMeHu. OTBet: 2paj/c; 3
2

pan/c; 9 m/c”.

3anganue 3. [llap maccoii My=4Kr ABMKETCSA CO CKOPOCTHIO V=5 M/C M CTAJIKUBACTCS C IIAPOM
Maccoit My =6 Kr, KOTOPBIH JBMKETCS €My HABCTpedy co ckopocThio V=2 m/c. Onpenenure
CKOPOCTH IIIApOB TOCJIe yaapa. Yaap cuuTarh aOCOIOTHO YIIPYTHM, MPSMBIM U IIEHTPaTbHBIM.
OtBer: 3,4 M/c, 3,6 m/c.

3ananmue 4. Ban B BUJIe CIIJIONIHOTO HMIMHApPA Maccoil My=10 Kr Haca)XeH Ha TOPU30HTAIBHYIO
ocb. Ha nunuuap HaMOTaH MIHYpP, K CBOOOHOMY KOHIly KOTOPOTO MOJBEIIEHA TUPs Maccoii
m,=2 kr. C KakuM yCKOpeHHEM OyJIeT OMyCKaThCs TUPS, €CIIU €€ MPEeIOCTaBUTh caMoil ce0e?
Ortser: 2,8 m/c?.

3aganue 5. OnpenenuTs NEPUO/I, YaCTOTY U HaYalIbHYIO a3y KoJIeOaHH TOUKH, TBUKYIIeHCS
-1
0 YPaBHEHHIO: x=A-sinalt+7) Iae ®=2,5m ¢, 1=0,4 ¢,A=0,02 M. KakoBa CKOpOCTb TOYKH B

momeHT Bpemenu 0,8 c. Otser: T=0,8¢c; v=1,25 ct: V=0,157 m/c.

3ananue 6. Haitnure m1st ra3000pa3HOTo a30Ta TEMIEPATYPY, TPU KOTOPOH CKOPOCTSM MOJIEKYIT
v1 =300 m/c 1 V2 = 600 M/C COOTBETCTBYIOT OJIMHAKOBBIC 3HAUCHUS (DYHKIIMH PACIIPEICICHHIS
Makcsenna f(V). Orer: 1 _ MVZ =V*) 4o

akIn(V, /V,)

3ananue 7. VneanbHbIi IByXaTOMHBIN ra3 00bEMOM 5 J1 M TaBJIEHUEM 10° Ia HU30XOPHUUIECKA
Harpeiu, B pe3yJabTaTe Yero CpeIHssl KHHETUYECKast SHEPTUS €ro MOJIEKYJ YBEIUYUIACh OT
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0,0796 5B 1o 0,0923 5B. Ha ckoyibko npu 3TOM U3MEHUTHCS J1aBiieHue raza? B nanpHeiiiiem ras
M30TEPMHUYECKU PACHIUPUIIH 10 HAYAIBHOTO JaBieHus. Onpenenure o0beM raza B KOHIIE
npouecca. Oteer: yBenuuutes Ha 0,16 Mlla; 5,8 .

3aganue 8. Onpenenure K03(QPHUIMESHT TETUTOMPOBOTHOCTH A a30Ta, €CIIU KO3PPHUITHCHT
JUHAMAYECKOH BSI3KOCTH 1) U HETO MPH TeX ke ycnoBusax paseH 10 mklla-c. Oter: A=7,42
MBT1/™M-K.

3apanue 9. 12 r a30Ta HAXOATCA B 3aKPHITOM cocyzie 00bemMoM 2 11 ripu Temneparype 10°C.

4
[Tocne HarpeBaHus naBjieHUE B cocye ctano paBHo 10 " Mm.pT.cT. Kakoe konmuecTBo Teria Obu10
coo011eHo raszy npu HarpeBanun? OtBeT: 4,1- 10% Jix.

3ananue 10. Cmemranu Bogy Maccoit mi=>5kr npu temrepatype T1=280 K ¢ Bomoit maccoii
m,=8xkr npu Temnepatype To =350 K. Haiitu: 1) remmneparypy 0 cmecu; 2) nameHnenue AS
SHTpONHH, Tpoucxosamiee npu cMemuBanun. Otset: 323 K; 0,3 x/[x/K.

3aganue 11. Toueunsie 3apsns! (1=10 vHKn u q2=-20 1K1 HaxoxasTCs B BO3tyxe Ha paccTosHuu 10
CM JIpyr oT apyra. OnpenennuTs HanpsyKeHHOCTh TOJIs B TOUKE A, y/aJeHHON Ha paccTosiHue 6 cM
OT MepBOro U Ha 8 cM oT Broporo. Kak u3MeHnTcst moTeHIManbHas SHEPTUsl B3aUMO/IEHCTBUS
3aps0B, €CJIA IEPEMECTUTD BTOPOM 3apsa B 3Ty TOUKY? Kakyro 11 3TOro Hy’KHO COBEPIIUTH
paboty? OtBet: 37,6 kB/M; 12 Mx/Ix.

3aganme 12. Tpu mockux BO3AYIIHBIX KOHAEHCaTOpa ¢ eMKocTsMu C1=1,5MkD, C,=7 MxD,
C3=2 Mk® coeIMHEHBI IOCIE0BATENBHO U MPUCOCIUHEHBI K UICTOYHUKY TOKa. [Ipu 3TOM 3apsig
BTOPOT0 KOHJIEHCATOpa paBeH 14- 10 K. a) Haiitu snepruro 31oit 6atapeu. 6) He oTkmouas
MCTOYHUKA TOKa OT 6aTapen KOHJEHCATOPOB, Pa3IBUTAIOT IUTACTUHBI TPETHETO KOHAEHCATOPA,
YBEJIMYUBAsl PACCTOSTHUE MEKIY HUMU B 2 pa3a. HaliTu u3MeHeHue eMKOCTHU U 3apsijia batapeu.
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Otsert: 490 M1k, 0,21 mx®, 0,4 mKi.

3anpanmue 13. JIga anemenra (€1 =1,2 B, r; =0,1 Om, €, =0,9 B, r, = 0,3 Om) coenuHeHbI
OJTHOMMEHHBIMHU TTOTF0caMu. CornpoTuBiieHre R coemMHUTENBHBIX MPoBOAOB paBHO 0,2 OMm.

Onpenenuth cuiy ToKa B e | ¥ pa3HOCTh MOTEHITHAIOB Ha 3Q)KMUMaX KaXKJI0TO HCTOYHHKA.
Otser: 0,5 A; 1,15 B; 1,05 B.

3aganue 14. Kpyrosoii BuTok paguycom R=15,0 cMm pacnosnokeH OTHOCUTETbHO OECKOHEUHO
JUIMHHOT'O TIPOBOJIa TaK, YTO €ro IJIOCKOCTh NapajuienabHa nposoay. Ilepnenaukynsp,
BOCCTAHOBJICHHBIN Ha IPOBOJ] U3 LIEHTPA BUTKA, SIBJISIETCS HOPMaJbIO K IVIOCKOCTH BUTKA. Cuila
ToKa B poBoje I1=5A, cua Toka B BUTKe Toku  |p=1A. Paccrosinue ot rieHTpa BUTKa A0 MpoBOja
d=20 cMm. OnpeenuTe MarHUTHYIO HHAYKIHUIO B ieHTpe BuTka. OTBeT: Bo=6,5MKTI.

3ananue 15. [IpoBoasmuii MI0CKUN KOHTYP, UMEIOIIHHN (GOopMy OKpYKHOCTH paauyca I = 0,05 m
MTOMEIICH B OJTHOPOTHOE MAarHUTHOE TI0JI€ TaK, YTO JIMHUA MarHUTHON MHIYKIIMH TTOJIS
HaIpaBJIEHBI MEPIIEHIUKYIISIPHO TIIOCKOCTH KOHTYypa. ComnpotuBieHue KoHTypa R =5 Owm.
MaruauTtHast HHIYKIUs MeHsieTcst mo 3akony B = kt, rae k = 0,2 Ta/c. Onpenenute: a) 3.1.C.
WHAYKIIMH, BOZHUKAOIIYIO B 3TOM KOHTYpE; 0) CUITy HHIYKIIHOHHOTO TOKA; B) 3apsij, KOTOPHIH
MIPOTEUET N0 KOHTYPY 3a HepBble 5 ceKyHa u3MeHnenus noisa. Oteer: 1,6 mB; 0,3 MA; 1,6 MKo.

3aganne 16. Katyiika HamMmoTaHa MEIHBIM ITPOBOJIOM quameTpoM 0=0,2 MM ¢ o01eit THHO#
I=314 M u umeet naaykTHBHOCTH L=0,5 'H. OnpeaenuTs CONpOTHBIICHHE KAaTyIIKH: 1) B Iemu
MOCTOSTHHOTO TOKA; 2) B IIENU NepeMeHHoro Toka ¢ yactoroit v=>50 ['. OtBer: R=160 Om; R=224
Om.
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2 cemecTp

3ananme 17. B onbite FOHra crexisiHHas MIacTUHKA TOJIIMHON B 2 CM TOMENIAETCS Ha TyTH
OJIHOTO M3 UHTEP(HEPUPYIOMIMX JIydel NepIeHIuKyIIpHO Ty4dy. Ha CKOIbKO MOTYT OTIMYaThCS
JIpYT OT Apyra 3HaYeHUs MMOKa3aTesl MPETOMIICHHS B PA3JIMYHBIX MECTaX IJIACTUHKH, YTOOBI
M3MEHEHUE Pa3HOCTH X0/1a OT 3TOM HEOJTHOPOIHOCTH HE TpeBbImano 1 Mmkm? OTBer: A<n=5- 10°.

3aganue 18. [Tyuok Genoro cBera najaeT HOPMAIbHO K MOBEPXHOCTU CTEKJISTHHOM TIIACTUHKU
tommuuoi d=0,5 MxM, HaxosIeics B Bo3ayxe. [lokasarens mpeaomieHus crekia n=1,5. B
pe3yibraTe HHTepEPCHIIME HHTCHCHBHOCTh HEKOTOPBIX BOJIH, JUTMHBI KOTOPHIX JISKAT B
npeaenax BuaguMoro crekrpa (ot 400 go 700 HM), ycunuBaercs npu oTpaxkeHun. Onpenenure
quHbel 3Tux Boad. OtBet: 0,6 MkM4 0,43 MKM.

3aganue 19. [Tnockas BonnHa (A=0,5MKM) ajgaeT HOPMaJIBHO Ha AUaPparMy ¢ KpyriibIM
otBepctreM nuamerpoM 1,0 cm. Ha kakoM paccTOSTHUM OT OTBEPCTHS HA €r0 OCH JJOJDKHA
HaXOJIUTHCS TOUKA HAOIIOJICHUS, YTOOBI OTBEPCTHE OTKPBIBAIO: 1) oaHY 30HY DpeHernto; 2) nse
30HbI @penensa? Oteet: 50; 25 m.

3aganue 20. HaiiTi HanOoabmMiA MOPSIOK CIIEKTPA [ JKEITON JIMHUK HATPUs C JUTMHON BOJIHBI
A=589 HMm, ecau nOCTOsSTHHAS U PaKIUOHHOM pereTkn d=2MkM. CKOJIBKO BCETO MAKCHMYMOB
naet sta perterka? [Tox kakum yriaom ¢ HaOromaeTcs nociuennuit makcumym? OtBert: 3; 7; 62°.

3amanme 21. /[Ba mossipuzaTopa pacnoyIOkKEHbI TaK, UTO YTOJI MEXKY UX TUIOCKOCTIMH
IIPOITyCKaHMs paBEH 25°, Omnpenennuts, BO CKOJIBKO pa3 YMEHBIINTCS HHTEHCUBHOCTh
€CTECTBEHHOTO CBETA IPH MPOX0XKAeHUH: 1) yepe3 ouH (IepBblii) Moisgpu3aTop, 2) yepe3 odba
nossipuzaropa. Koadduuuent nornomenus ceera B nonsgpusatope pasex 0,08. Orser: 2,17,
2,88.
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3aganue 22. Yepnoe teno umeer temnepatypy 3 kK. IIpu oxnaxaeHuu Tena AjauHa BOJIHBL,
NPUXOJAIIASACT Ha MAKCUMYM H3JIy4aTeIbHON CIIOCOOHOCTH, U3MEHMIACh Ha 8 MKM. J{0 Kakoi
TeMIeparypsl oxyaguiocs Teno? Oteer: 323K.

3aganue 23. Y3Kuil Iy40K MOHOXPOMAaTHYECKOTO PEHTI€HOBCKOI'O U3TyYEHHS MalaeT Ha

pacceuBaroiiee BemecTso. [Ipy 7TOM 1MHa BOIHBI M3JIY4EHMS, PACCESTHHOIO IO YIIIAMHU 60° i
0

120, otnmmuarorcs Apyr ot apyra B 2 paza. CuuTasi, 4TO pacCessHUE MIPOUCXOIUT Ha CBOOOIHBIX

AJIEKTPOHAX, HAWUTH JUTMHY BOJIHBI Majaroniero uznyuenus. Oteet: 1,2 M.

3ananue 24. KpacHas rpanuna  (otodddexkra s HEKOTOPOTo MeTajuia paBHa 275 HM.
Haiitu: 1) paboTy BeIX0/1a 3JI€KTPOHA U3 3TOTO METAIUIA, 2) MAKCUMAIbHYIO CKOPOCTh
AJIEKTPOHOB, BBIPHIBAEMBIX U3 3TOI'0 METaJlIa CBETOM ¢ JUIMHOM BoJH 180 HM, 3) MakcUMalIbHYIO
KMHETHUYECKYIO SHEPTHUIO 3TUX AIEKTPOHOB. OTBET: 4,523B; 9,1-105 Mm/c; 2,383B.

3aganue 25. DnexTpoH obnanaeT kuHeTHueckoi sueprueit 30 3B. Onpenenuts A1e0pOHIEBCKYIO
JUTMHY BOJIHBI DJIEKTPOHA. BO CKOIBKO  pa3 M3MEHUTCS ATa JUIMHA BOJIHBI, €CIIM KHHETHYeCKast
sHeprus ymeHnbmutes Ha 20%? OTBer: 2,2-10'10 Mm; 1,12,

3aganue 26. [Ipu 1BUKEHUM YaCTUILIBI BAOJIb OCU X CKOPOCTb €€ MOXKET ObITh OIpEIeNIeHa C
TOYHOCTHIO (o1mmOKoit) 10 1 cm/c. HaliTi HeomnpeneneHHOCTh KOOPAMHATHI, €CIIH YacTUIIeH
apnsieTcs: 1) anektpon, 2) npoounka maccoit 0,1r. Otset: 0,01m; 1028

3aganue 27. YacTuia HaxoauTcsl B 0€CKOHEUHO TITyOOKOM OAHOMEPHON NOTEHIIMATBHON UMest
MHUHHMaJIbHYIO 3Hepruto. KakoBa BepoOsSTHOCTH OOHAPYKEHUS YaCTULBI B CPETHEH TPETH SIMbI?
Ortsert: 0,609.

3aganue 28. OnpenenuTs JJIMHY BOJIHBI, COOTBETCTBYIOILYIO TpEThel InHuU cepun banbmepa: 1)
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oOy4eHus
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B cnextpe usnyuenuu Bogoposaa, 2) B cnekrpe uznyuenus nona reaus. Orset: 434um, 109HM.

3aganue 29. Onpenenure nNepros MoJTypachaia U HadadbHY aKTHBHOCTh BUCMYTA gy Bi , €CIH

. 15
M3BECTHO, YTO BUCMYT Maccoil M = 1 r, BeiOpaceiBaeT 4,58-107 f — wactui 3a 1 cekynay. Bo
CKOJIBKO pa3 U3MEHHUTCS aKTUBHOCTH 3a MecsAn? OTBeT: 5 cyTok; 64 pasa.

3aganue 30. SAnpo 6epunus-7 f-paguoakTuBHO No cxeme K-3axBara. 3anucars peakuuio. Kakue
YaCTHULIBI IPU 3TOM 00Pa30BaAIUCH?

3aganue 31. BoruucauTts B a.€.M. Macey sizipa °C, y KOTOPOTO SHEPrusl CBSA3U HA OJJUH HYKJIOH
paBHO 6,04 M»sB. Otsert: 10,0135 a.e.m.

3ananue 32. ConHevyHas MOCTOSIHHAS I 3€MJTH (SHEPTHS COTHEUHOTO U3TyUEHUs, ITa/Ial0IIeTo B
€IMHUIlY BpEMEHU Ha €IMHUILY TUIOLIa/Id B IEPIEHIUKYJIIPHOM HallpaBiieHun) paBHa 1370
Jix/cm?. Onwupasich Ha 3Ty BEJIMYUHY, HAllAUTE, CKOJIBKO IO Macce BOJOPO/1a BHITOPAET
€KECEKYHTHO BHYTPH COJTHIIA, €CITH H3BECTHO, YTO HCTOYHIKOM DHEPTUH COJIHIIA SIBIISIETCSI
CUHTE3 YEThIpEeX siiep BoJopoia ¢ oOpa3oBaHueM sapa renus-4. Oreer: 630 mMiH.T/C.

Bnanets

NPaKTUYECKIMHU HaBBIKAMHU
UCIIOJIb30BaHUS HJIEMEHTOB
bu3NYECKOro HKCIEPUMEHTa U
peuieHs GU3NYECKUX 3a]a4 Ha
JIPYTUX JUCIUTUINHAX;

HaBbIKAMH M METOAMKaMH
00001eHus pe3ynbTaToB
peleHus 3ajad,
JKCHEPUMEHTAIBHON
JESTENILHOCTH;

METOIaMUA

IIpumepHBIi epeYeHb BONPOCOB U 3a/1aHUH 110 J1a00paTOPHBIM padoTram

1 cemectp

Ne 1 «HpI/IMCHCHI/IC 3aKOHOB COXpaHCHHUA IJIA ONPCACICHUA CKOPOCTH IOJICTA ITYJIN»

1. IIpuBenuTe nmpuMepsl Cuil, JAIOLIMX PAa3HbIE BHUJbI NOTEHIMANbHOU 3Heprun. Kakue us




CtpyKTypHBII

[Tnanupyemsble pe3ynbTaThl

O1eHOYHEIE cpe€acTBa

3JIEMEHT 0GyueHus
KOMIIETEHIINH
SKCIIEPUMEHTAILHOTO HUX NPHUCYTCTBYIOT B JaHHOU pabote? M300pa3ute cxemy 3KCHEPUMEHTAIbHOW YCTAaHOBKU U
MCCJIEIOBAHMUS B (bu3KKe | yKaXKUTE HA HEW CHIIBI, IEHCTBYIOIINE HA BCE TEJa, BXOJAIINE B CUCTEMY, B KaXKIIbIi MOMEHT

(MIaHUpOBaHUE, TMOCTAHOBKA M
00paboTKa IKCIIEPUMEHTA);
HaBbIKAMU
MCKIAUCHUIITIMHAPHOT'O
PUMEHEHHS 3aKOHOB (DU3HKH.

BPEMEHH.

2. Kakve BenuuuMHBI WMENW KUHETHYECKas ¢ TOTCHIMAIbHAS HSHEPTrUs CHUCTEMBI
«IyJS+MasTHUK» B pa3inyHble MOMEHTHI onibiTa? [IpencTaBpTe cxemy H3MEHEHHUS! KHHETUYECKOM
Y TIOTCHIIUATBHOM SHEPTUH CUCTEMBI.

3. Jis Kakux MOMEHTOB BPEMEHH B JIaHHOM JKCIICPUMEHTE MOXHO IPUMEHSTH 3aKOH
COXpaHCHUA MeXaHH4eCKOU OHCPIHHU, a IJId KaKHUX HCJIb3d U HO‘ICMY? Cxema.

4. Jis Kakux MOMEHTOB BPEMEHH B JIaHHOM OJKCIIEPUMEHTE MOXKHO TPUMEHSTH 3aKOH
COXpaHCHUA UMITYJIbCA, a OJI KaKHUX HCJIb3d U HO‘IGMY? CxeMma

5. Hcrionb3yst 3aKOHBI COXPAaHSHUS TIOJTYYUTe GOPMYITY JIJIsl pacueTa CKOPOCTH IMOJIETa MYJIH
B JJaHHOU padoTe.

6. Kak mpouzBoautcs 00paboTka SKCIIEPUMEHTAIBHBIX JAHHBIX B JaHHOW pabote. Kax

OMpCACIIACTCA I[OBCpI/ITeJ'II)HI)II\/'I HHTEPBAJI CKOPOCTHU U CPCAHAA KBaJApaTUYCCKas IMOIrpCIIHOCTDH
OTKJIOHEHHST MasgTHHUKA?

Ne 4 «MccnenoBanue BpalaTeIbHOTO ABMXKEHUS TBEPJIOTO TeJla BOKPYT HEMOABHKHOM OCH»

1. KakoB xapakrep 3aBUCHMOCTH MOMEHTA UHEPLIMU OT PacCTOSIHUSA, Ha KOTOPOM HaXOJUTCS
TeNo oT ocH BpauieHus? B nanHoii padote. [loctpoiite rpaduk 3T0i1 3aBUCMMOCTH.

1. Kak skcnepuMeHTanbHO ONpeensieTcs MOMEHT MHEPLUHU Tea B JaHHOM J1abopaTopHOit
pabote?

2. Kakue 3akoHBI COXpaHEHHs MPUMEHSIOTCS JUIs BbIBoJa pacueTHbIX (hopmyn? Ilomyunre
bopMyITy sl pacueTa MOMEHTa HHEPIIUU MasTHUKA.

3. KakoBa 3aBUCHMOCTB YTJIOBOTO YCKOPEHHUS Tela OT MOMEHTA NPUIOKEHHBIX K HEMY CHII U
MomeHTa nHepuuu tena? [locrpoiite rpaduk 1aHHON 3aBUCUMOCTH

4. Kak Ha mastHuke OOepOeka MOTYT ObITH ONpEAETCHBI YIJIOBOE YCKOPEHHE, MOMEHT

JENCTBYIOIUX CUJI 1 MOMEHT UHEPLUU?
S. Kak B maHHOI paboTe pacCUMTHIBACTCS MOTPEIIHOCTh ONPEAETICHNUsS MOMEHTAa MHEPIUH
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[Tnanupyemble pe3yabTaThl
oOy4eHus

O1eHOYHEIE cpe€acTBa

TeJla OTHOCHUTEIIBHO IIPOU3BOJIBHOM OCH BpalCHHs?
6. [IponemMoHcTpUpyiiTe BO3MOXKHOCTh NpuMeHeHus cpenbl Microsoft Excel (wmm npyroi
cpensl) st 00pabOTKHU IKCIIEPUMEHTAIBHBIX JIAHHBIX.

Ne 5 «Omnpenenenue XxapakTEpUCTUK 3aTyXAOINX KoJeOaHWd (PU3MIECKOTO MasSTHUKA

1. [Touemy koneOaHMs MasTHHKAa B JaHHOW paboTe OyayT 3aTyXaroIlUMH, AaXe IpU
BBIKJIFOYCHHOM 3JIEKTPOMAaruure?

2. 3anumure ypaBHEHUS 3aTyXaloUIMX U He3aTyXaroluX KoneOaHui, CpaBHUTE HX.

3. Kak ammnuTyna 3aTyxaroumx KojaeO0aHui 3aBUCUT OT BPEMEHHU U OT YKCiia KosieOaHuit?

4. KakoB ¢u3uyecknii CMBICT BEIMYMH MPUMEHHUTENBHO K JaHHOW paboTe: HavaibHas

aMIUIMTy/a KosiebaHui, HadaiabHas (a3a kosjeOaHuM, KpyroBas 4yacToTa KoJieOaHWM, Mepuon
KosiebaHul, KOd(QUIMEHT 3aTyXaHus, BpeMs pejakcaluM, JOorapupMuyeckuil JeKpeMeHT
3aTyxaHus, 100poTHOCTh. Kak onn Menstorcs ¢ poctom U?

S. Kak MeHsI0TCS XapaKTepUCTHKHM 3aTyXarollMxX KojeOaHUMl HavaiabHas aMIUIUTyAa
KoJebaHuii, HadaybHas (asa KojebaHUM, KpyroBas 4acToTa KoJjieOaHWMU, Mepuoja KoiaeOaHUi,
KOO(QQUIMEHT 3aTyXaHus, BpeMs pellakcaluM, JOrapupMHUECKUl AEKPEeMEHT 3aTyXaHMs,

JOOPOTHOCTh €CJIM OJWH W3 MapaMeTpoB JaHHOro ¢usndyeckoro mastauka: | , m , L , K
YBEMUYUTCS (TUOO YMEHBIITUTCS) IPH PUKCUPOBAHHBIX 3HAYCHUSIX OCTABIITUXCS?

6. s yero, B taHHOM paboTte, rpaduku cTposT B Jorapudmuyeckommaciurade?

7. [TponeMoHCcTpUpYiTE BO3MOXKHOCTH NpuMeHeHus cpeabl Microsoft Excel (wnmm npyroi

cpenpl) aiist 00pabOTKH AKCTIEPUMEHTAITBHBIX JIAHHBIX.

Ne 11 «I/ISY‘IGHI/IC CTaTUCTHYCCKHUX 3aKOHOMCpHOCTeﬁ))

1. KakoBo pacrnpenenenue apodu no sueiikam Ha nocke ['anproHa? Kakoe pacnpenenenue
aHaJIOTM4YHO JaHHOMY B MKT?
2. KakoBo pacnpenenenne 3J€KTPOHOB IO MOJYJIIO CKOPOCTH B JaHHOW pabore? YUto
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MPOMCXOUT MTPH U3MEHEHHUHY HAINPsDKSHUS Hakama?

3. Kakue cratuctuyeckie METOAbI MPUMEHSIOTCS B IaHHOU padoTe?

4, [TpoxeMoHCTpHUPYIHTE BO3MOKHOCTEH npuMeHeHust cpeabl Microsoft Excel (mmm apyroi
cpenbl) At 00pabOTKU IKCIIEPUMEHTATBHBIX IAHHBIX.

Neo 14 «Onpenenenue nmokaszarens aauadatel MeTooM Kinemana u Jlezopmay

1. OO0BsicHUTE X0/ IKCIIEPUMEHTA U PE3YJIbTATHI pacuera.

2. HazoBute nporecchl, IPOUCXOASALINE C Ta30M, B XO/J€ IKCIICPUMEHTa U U300pa3uTe Ux
rpapuuecKu.

3. 3anumuTe ypaBHEHHUS s BEIBOIA (POPMYJIBI TIOKA3aTeNsl aanadaThl.

4. [IponemMoHCTpUpYiiTE BO3MOXHOCTh MpuMeHeHus cpenbl Microsoft Excel (wnmm npyroi
cpenbl) Ut 00paObOTKH IKCTIEPUMEHTANBHBIX JTaHHBIX.

5. Kaxk B maHHO# paboTe MUHUMH3UPYETCS TIOIPEITHOCTD IKCIIEPUMEHTAIBHBIX JaHHBIX ?

Ne 21 «ccnenoBanue QJICKTPOCTATUYCCKOI'O ITOJIA € ITIOMOIIBIO 30HAa»

1. Uro Takoe HanpsHKEeHHOCTh 3nekTpuueckoro mnosa? Kak rpaduyecku mnpeacTaBUTh
pacripeielieHue HalpsKeHHOCTH B Pa3HbIX TOUYKAX AJIEKTPUUYECKOro MO B JaHHOM pabote?

2. Uro Takoe moreHuuan siekTpoctatuueckoro mnoinsa? Kak rpaduuecku mnpeactaBUTh
pacripeielieHue MOTeHIalla B pa3HbIX TOUKAX JEKTPUUECKOTo Mo B JaHHOU pabore?

3. Yemy paBHa paboTa 110 IEpeMEIICHHIO 3apsiia BJOJIb SKBUIOTEHI[MAIbHON TOBEPXHOCTH U
10 3aMKHYTOMY KOHTYpY, OTPaHUYEHHOMY yYaCTKaMH CHUJIOBBIX M DKBUIIOTEHLIUAIbHBIX JTMHUNA?
Brruncnute paboTy 1o nepemMenieHuo 3aps/a 1no 3aJjaHHON TPaeKTOPHH.

4. Kak mn3MeHMTCS KapTHHA CHUJIOBBIX W SKBUIIOTEHLMAJIBHBIX JMHUM NPU YBEIMYEHUU
(YMEHBIIEHUN) HAPSXKEHHOCTH MEXTY 3IEKTPOAaMu?
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Ne 24 «Pacmmpenue npezena n3MepeHHs aMIIepMETpa NOCTOSTHHOTO TOKa»

1. KakoB mpuHIUT AEHCTBUS JIEKTPOU3MEPUTEILHBIX TIPUOOPOB MArHUTOIIEKTPHIECKOTO U
AJIEKTPOMArHUTHOTO THUIIA, IPUMEHSEMBI B TaHHOW paboTe?

2. Uro Ha3bIBAalOT TOKOM IIOJIHOTO OTKJIOHEHHUS W HaIPsDKEHHWEM IIOJIHOTO OTKJIOHEHHUS
AIIEKTPOU3MEPHUTETHLHOTO Mprudopa?

3. Kakum 00pa3oM BKIIIOYAIOT amMIEpMETp U BOJBTMETP B JJIEKTPUUYECKYIO L€Nb JUIS
u3MepeHus Toka U HanpspkeHus? [IpoaeMoHCTpupyiiTe HaBBIKM BKIIOUEHUS 3TUX MPUOOPOB B
AIIEKTPUYECKYIO LIEIIb.

4. Uro Takoe myHt? [lng wero m kak oH wucnonsdyercs? IlpomemoncTpupyiite
MCII0JIb30BaHUE IIYHTA.

5. Uro Takoe no0aBouHOE compoTuBieHue? J[as uYero u Kak OHO HCIOJb3yeTcs?
[IponemMoHCTpUpPYHTE UCTIOIB30BAaHNE JOOABOYHOTO COMPOTUBIICHUS.

6. [TpoaeMOHCTpUpPYHTE BO3MOXHOCTh MpuMeHeHust cpensl Microsoft Excel (wnmm apyroit
cpenbl) aiisi 00pabOTKH AKCTIEPUMEHTANBHBIX JIAHHBIX.

7. Kak B nanHoit paboTe MUHUMH3UPYETCS MOTPEIIHOCTh IKCIIEPUMEHTAIBHBIX JTaHHBIX?

Ne 28 «Ompenenenne HHAYKTUBHOCTH KaTYIIKM U MArHUTHOM MTPOHUIIAEMOCTH
(beppOMarHuTHOIO TeIa»

1. Kakue mnpubOopsl NpPUMEHSUIUCh B JaHHOW paboTe JUIs ONpeneNuss HapaMeTpoB
MOCTOSTHHOTO U TIEPEMEHHOT0 TOKa?

2. [Tonyuute dopmyiny ans pacuera MOJHOTO CONPOTUBIICHHS LEMH MEPEMEHHOIO TOKa,
HCIIOJIB3YEMOU B TAaHHOU paboTe (WK MpeCTaBICHHOM MPeroiaBaTesieM).

3. Kaxk ompenensiiack MHAYKTHBHOCTh KaTyIIKH B JaHHOW pabote? Kakum emie crocobom
MOYHO OTIPENICTUTh UHIYKTUBHOCTD?

4. [IponemMoHcTpUpYiiTE BO3MOXKHOCTh NpuMeHeHus cpensl Microsoft Excel (mmm npyroi

cpenpl) st 00pabOTKH AKCIIEPUMEHTAIBHBIX JTAHHBIX.
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2 cemecTp

Ne 32 «Ompenenenue paanyca KpUBU3HBI JIMH3BI U TIOJIOCHI TIPOITYCKaHUS CBETOMUIBTPA C
OMOILBIO Kosel HproToHa»

Kak oObsicHsiercs nosiBinenue koiuer Herorona?

[TosyunTe popMyiibl 11l pacuera paiuycoB TEMHBIX U CBETIBIX Kosiell HproToHa.
[Tonyuure dpopmyy A onpeneneHus paanyca KpUBU3HbI JIUH3bI.

Kak B nanHo#1 paboTe MUHUMHM3UPYETCS MOTPEIIHOCTh SKCIIEPUMEHTAIBHBIX JaHHBIX?

Pwnh =

Ne 34 «Onpenenenue JIMHBI CBETOBOM BOJHBI M XapaKTEPUCTUK TUPPAKIIMOHHON pEIIETKI»

1. KakoBbl mapameTpsl M XapaKTEpPUCTUKH AU(PPAKIMOHHON pPEIIeTKH, MPUMEHSIEMON B
JKCIepUMeHTe?

2. [Tonyunute Qopmyny [uisl OonpeleNneHus UIMHBI CBETOBOM BOJIHBI MpU AUQpPaKIUM Ha
JTU(PPaKIMOHHOM peleTKe.

3. KakoBo nmpakTuueckoe npuMeHeHue 1u(ppakiinOHHBIX PEIIeTOK?

4. Kak B qaHHO paboTe MUHUMU3UPYETCS MOTPEIIHOCTh SKCIEPUMEHTATbHBIX JAHHBIX?

Ne 35 «Onpenenenne KOHIEHTPALUN PACTBOPOB caxapa M MOCTOSIHHON BPALLEHUS»

1. Ha ocHOBe Kakoro siBJI€HUS ONPENEIAETCs KOHLIEHTpalus pacTBOpa caxapa B JAHHOM
JKCIIepUMEHTE?
2. IlosicHUTE yCTPONCTBO M MPUHIMI AEUCTBUS Ipu3Mbl Hukosst
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3. [TosicHuTe yCTPONCTBO M NPUHLIMI IEUCTBUS OJYTEHEBOTO CaXxapUMeTpa
4. Kak B qanHO# paboTe MUHUMHU3UPYETCS MOTPEIIHOCTD IKCIIEPUMEHTAIBHBIX JAHHBIX ?

Ne 36 «CHaTHE BONBTaMIIEPHBIX XapaKTEPUCTUK (OTOIIEMEHTA U OIIPEIeJICHHE €ro
YYBCTBUTEIHHOCTH

[Tpoananusupyiite nony4eHHsle B JaboparopHoii pabore BAX

Kak onpenensiercs noctosinHas [1nanka B JaHHOM SKcniepuMeHTe?

Kak B qaHHO# pab0oTe MUHUMU3UPYETCS OTPEIIHOCTD SKCIEPUMEHTAIBHBIX JAHHBIX ?
Kak B naHHO# paboTe pacCUUTBIBAETCS IOIPEIIHOCTD ONpeaesieH s nocTossHHOM [Tnanka?
[IponemMoHcTpUpyiiTe BO3MOXHOCTh NpuMeHeHus cpensl Microsoft Excel (wmm npyroi
CpeI[LI) JUI 00pabOTKU HKCIIEPUMEHTAIBHBIX JTaHHBIX.

U wN e

Ne 41 «MccnenoBanue Bo30yx/1€HUS aTOMOB T'a3a»

1. OOBsicHUTE MPUHLUI OHpeleNneHuss BO30YKAEHHBIX COCTOSHUII AaToMOB Ta3a B
JKCIIEpUMEHTE?

2. [TosicHuTe mpuHLIUT pabOThI 3TEKTPOHHON JTaAMITBI

3. B kakom nuana3oHe 3JIeKTPOMarHUTHBIX BOJIH JIEKHUT U3ITydeHHE BO30YKIEHHBIX aTOMOB
apoB PTYTH U oyemy?

4. Kak B JaHHOM SKCIIepHMEHTE OIpeAessieTcsl 00JacTh JIOKATU3AUK AJIEKTPOHA M Kak

MOJIYYCHHBIC JAHHBIC COTJIACYHOTCA C TCOPETUUCCKUMU HpeI[HOCBIHKaMI/I?

Ne 42 «Onpe;[eneHI/Ie T'TaBHBIX KBAHTOBBIX YHUCCII B036Y)KI[GHHBIX COCTOSIHUM aToma BOOOpPOaA»

1. [TosicauTe YCTPOHCTBO W MPHUHIMUNI PAOOTHI CIEKTPOCKOIA, HCIONB3yeMOTO B JaHHOMN
pabore
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2. [Mony4yute GopMyity s ONpPEACIUHHS TJIABHBIX KBAaHTOBBIX YHCET BO30YXICHHBIX
COCTOSIHHMI aTOMa BOJIOPOJIa U IPYTHX BOJIOPOIONOJOOHBIX aTOMOB

3. Yt0 Ha3bIBACTCSI IPAyHPOBOYHBIM rpaduKom?

4. [IponemoHcTpUpyiiTe BO3MOXKHOCTh NpuMeHeHus cpenbl Microsoft Excel (wmm npyroi

cpensl) A 00paboTKU HKCIIEPUMEHTATIBHBIX TaHHBIX

Ne 51 «M3yuyeHue 3aKkOHOMEPHOCTEN 0-pacrajga

1. Yro Takoe AaKTMBHOCTb pAJAMOAKTHBHOIO 3JIEMEHTA, €€ BBIUHUCICHUE MU EOUHUIIBI
U3MEPEHUS.

2. B dem coctout 3akoH I'eitrepa - Herrosna?

3. Kak o1eHuTh SHEPTHUIO 0 - YACTHIIbI?

4. YcTpolcTBO U pUHIHKI paboThl cueTunka I eiirepa-Mromepa.

5. [IponemMoHCTpUpYiiTE BO3MOXHOCTh MpuMeHeHus cpenbl Microsoft Excel (wnmm npyroi

cpenbl) A 00paboTKU HKCIIEPUMEHTATBHBIX TaHHBIX

Ne 53 «Onpenenenne MakcUMaabHOM SHEPTUU -4acTUIl M UACHTU(UKALNS PaIHOaKTUBHBIX

IpETapaToB»

1. Kakue n3BecTHBI pa3HOBHIHOCTH OeTa-pacnaga? Kakas U3 HUX HCCIIEAyeTcsl B JAaHHOM
JKCIIEpUMEHTE?

2. B xakux auamasoHax HaXoJsATCs IEPHO/BI OTypaciaja u SHepruu Oera- pacnaia
MIPUPOJIHBIX PAAUOHYKIUIOB?

3. KakoBbI OCHOBHBIE OCOOCHHOCTH B3aMMOJICHCTBHS O€Ta-4acTHIl C BEIICCTBOM?

4. [TponeMoHCTpUPYIiTE BOZMOXKHOCTD IpuMeHeHus cpenbl Microsoft Excel (wmu npyroi

cpenibl) At 00paboTKU HKCIIEPUMEHTATbHBIX TAHHBIX

OIIK-4 roTOBHOCTBIO € €CTECTBEHHOHAYYHBIX MO3MLMI OLleHMBATH CTPOEHUE, XMMHYECKHI 1 MUHEPAJIbHBIH COCTaB 3¢eMHOH KOPbI,

MopgoJioruyeckue 0cO0eHHOCTH M FeHeTHYecKHe THIIbI MeCTOPOKAeHUI TBePAbIX M0JIe3HbIX HCKONaeMbIX NPH pPellleHNH 3a/1a4 110
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PAaIMOHATBHOMY U KOMIIJIEKCHOMY OCBOCHHUIO I€cOPECYPCHOT0 IMOTECHIUAJIA HEAP

3HaTh

METO/IbI aHAIN3a U
MOJICITUPOBAHUS CIIOKHBIX
(U3HUYECKUX MPOIECCOB;
METO/IbI U TIOJIXOJIBI K
TEOPETUUECKOMY H
9KCIIEPUMEHTAILHOMY
HCCJICTOBAHUIO, IPUMEHSIEMbIE
B (pu3uke u
pacrpocTpaHsonmecs Ha
Ipyrue o0JacTv 3HaHUM.

Ilepedyenb TeopeTHYeCKHX BONPOCOB K 3K3amMeHy ( 1 cemectp):

1. Kunematuka mnocrynarensHoro naswxkeHus. [loHsaTHe paguyc-BEKTOpa, CKOPOCTH H
yckopenus. HauanbpHubie ycnosus. [Ipsimas u oOpaTHas 3aauu MEXaHHUKH.

2. JIBmKeHHE 1O OKPY)KHOCTH. YTOJI TIOBOPOTA, YIJIOBasi CKOPOCTh M YIJIOBOE YCKOPEHHE.
CBs3b yIVIOBBIX U JIMHEWHBIX BEJIMYHH.

3. KpuBonuueiiHoe pABWKEeHHE. TaHTCHIMATBbHOC M HOPMAIBHOE YCKOPCHHE.
YCKOPEHHE. YTOJI MEKIY CKOPOCTBIO U YCKOPEHUEM.

4. HuepuuanbHble cuctembl oTcuera. [loHsTHE CMibl, Macchl U UMIyiIbca. OCHOBHOM 3aKOH
JUHAMHUKHU TOCTYNATEIbHOTO ABUKECHUSI.

5. MomeHT uMIyJibca ¥ MOMEHT CHJIbI OTHOCUTENIBHO TOUKH. OCHOBHOE YpaBHEHHUE JTUHAMHUKHU
BpAILaTEIbHOIO JBUKCHHUS.

6. Bpamienne BOKpYr HENMOABIKHON och. MOMEHT wHepruu. PacdyeT MOMEHTOB WHEpPIUH
npocthixX Teil. Teopema Llltelinepa.

7. 3akoHBI COXpaHEHHUS B MEXaHUKE. 3aMKHYyTasl CUCTeMa. 3aKOHbl COXpPaHEHUs MUMIyJibca U
MOMEHTA UMITYJIbCA.

8. PaGora W MOUIHOCTH.
JIBUKEHUS.

Ilonnoe

Kunernueckas OHECPIrusaA MOCTYHNaTCJIbHOTO W BpallaTCIbHOI'O

9. KoncepBaruBHbie cuibl. [loTeHIManbHass dSHeprus. 3aKOH COXPAHEHUS  IOJHOM
MEXaHUYECKON IHEPTUU.
10. /IBa cmocoba ommMcaHWs B3aMMOACWCTBUS. JIBMKEHHWE 4YacTHUIBI B  OJHOMEPHOM

CTallMOHapHOM noJie. CBA3b MEKIY CHIJION M MOTEHIIMAIBHOM dHEprueH.

11. T'apmonuueckue koneOaHus. AMIUIUTYJa, YacTOTa, HayanbHas (a3a. MaTemaruueckuil u
¢u3nuecknuit MasITHUK. DHEPrus rapMOHUYECKUX KOJIEOaHHH.

12. 3aryxaromue koieOaHus. XapaKTePUCTHKH 3aTyXaHUs. DHEPrHUs 3aTyXaloNINX KOJIeOaHWA.
13. OOmee mnoHsATHE O BOJHAX. XapaKTePUCTHUKU Oerymiedl BOJHBI. BojHOBOe ypaBHEHHE
IUIOCKOM BOJIHBL.

14. Hanoxenue ynpyrux BosH. Crosiuasi BoinHa M ee ocobenHoctu. Konebanue HatsHyTOU
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CTPYHBL.
15. Tlocrymarel OWHiTelHa. 3aMelyieHue BpeMmeHU. JIOpPEHIIEBO COKpallleHHue JJIMHBIL.

PenaruBuctckue naBapuaHTthl. VIHTEpBal.

16. PenstuBucTCKUN MMITyabC. CBSI3b MAcChl, SHEPTHH M UMITYJIbCA YACTHIIBI. DHEPTHUS ITOKOSL.
3aKOHBI COXPAaHEHMSI IPU PEISTUBUCTCKUX CKOPOCTSX.

17. Maxkpocucrema. MUKPOCOCTOSIHUE U MAaKPOCOCTOSIHUE CUCTEMbI. CTaTUCTUYECKUM OJIXO/.
[ToHsATHE BEPOATHOCTHU U CpEAHEN BEJIMUHUHBI.

18. ®yHKIMSA pacnpeeieHus CIIyYaiiHONH BEIMYWHBL. PacmpeneieHne MOJIEKYIT MO MPOSKITHSIM
CKOPOCTEH.

19. Pacmpenenenue MOJEKyl IO MOIYJIIO CcKopocTd. Hambomee BeposiTHas, cpenHsss u
CpEHEKBaIpaTUYHAasl CKOPOCTH.

20. Mogens wumpeanpHOro Trasza. JlaBmenme W Temmeparypa C TOYKH  3PEHUS
MOJIEKYJISIPHO-KUHETUUECKON TEOPUH. Y PABHEHHUE COCTOSIHUS UI€ATIBbHOTO rasa.

21. PacmpeneneHue MOJIEKYJ HIEabHOTO Ta3za 10 BBICOTE B TIOJ€ TSDKECTH 3EMIIH.
Bbapomerpuueckas hopmyina.

22. TlonsTue cremneHed cBoOoabl MoOJieKysbl. Teopema O paBHOpAcCIpeIeIeHUU SHEPrHH IO
CTEIEHIM CBOOOIBI.

23. BHyTpeHHss 3Heprus Kak (yHKIHS COCTOSHUSA cucTeMbl. [lepBoe Hauano TepMOJMHAMUKH.

24. PabGora xak ¢yHKums mnporecca. M3oxopuueckuii, M300apHUECKUil W H30TEPMUUYECCKHNA
IIPOLIECCHI.

25. TloHsTHE TETTIOEMKOCTH. TEeII0eMKOCTh ITPH U30XOPHUECKOM U N300apHUECKOM TpoIieccax.
[TocTosiHHas aguabaThl.

26. AmmabGarmyeckuii mporiecc. [lepBoe Hadaao TEePMOJUHAMHUKHA JUISl  aJHa0aTHIECKOTO
npouecca. YpasHenue [lyaccona.

27. Huxmmyeckwii mporecc. KoagdumuenTt mone3Horo neicTBUS TEIUIOBOW MamIuHEBL. BTopoe
Hayano tepmoauHamuku. @opmynnuposku Knaysuyca u KenbBuna.

28. Tlpobrema HEOOPAaTUMOCTH TEIUIOBBIX MHPOIIECCOB. DHTPOMUS CHCTEMBI W €€ CBOMCTBA.
Teopema HepHcra.

29. OcHOBHOE ypaBHEHHE TEPMOJMHAMUKHA. DHTPOINS UICATBHOTO ra3a. M3MeHenne sHTponun
IIPU U30IpoLeccax.
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30. Hukn Kapno. Teopema Kapno. Tepmonunamudeckas mkana temneparyp. TpoiiHas Todka
BOJIbI KaK pernepHasi TOUKa.

31. Craructuueckuii Bec makpococtossHusa. CyTrb HeoOpaTUMOCTH. CTaTHCTHYECKUH CMBICI
suTpornu. Popmyna bonbmana.

32. I'paHuMubl NPUMEHHMOCTH MOJEJIM WUJACAIbHOro Tra3a. YpaBHeHue Ban-nep-Baanbca.
N30tepMsl peanbHOTO rasa.

33. Cunbl B3auUMOJCWCTBUS B mpupoje. OIieKkrpocraTuueckoe mone. 3akoH Kynona.
HanpspxkeHHOCTD 31eKTpocTaTuyeckoro nois. [IpuHnun cyneprno3uuuu.

34. Cunosble auHU. [IOTOK BeKTOpa HANpPSKEHHOCTU 3JIEKTpocTaTHueckoro mnois. Teopema
l"aycca.

35. Ilorennuan. Teopema o HUPKYIALUN BEKTOPA HAIPSKEHHOCTU IEKTPOCTATUYECKOTO MOJISL.
CBs13b MEX/1y HANPSKEHHOCTBIO U IOTEHILIUAJIOM.

36. OnexrtpoeMkocTb. Konnencaropel. CoeJMHEHNE KOHAECHCATOPOB. DHEPIUusi KOHJEHCATopa.
DHeprus MEeKTPUYECKOTO MO,

37. DOnexkrtpuueckuit ToOk. [IIOTHOCTH TOKAa. YpaBHEHHE HeNpephBHOCTH. 3akoH Oma B
g depeHImaabHoR opme.

38. Comportusienne mpoBoAHUKOB. CTOpoHHHE CHITbL. 3akoH OMa B HHTETrpalibHOM hopme.

39. IlpaBuna Kupxroda s pacdyera pa3BeTBICHHBIX Leneil. MOIIHOCTh ToKa. 3aKkoH
Jxoyns-JIlenna.

40. Enuuas mpupoAa 3JIEKTpHUEcKoro M MarHuTHoro mnois. [lome apwkymierocs 3apsia.
[TpuHIUI Cyneprio3uiMy MarHUTHBIX noJied. 3akoH brno-Cagapa.

41. TloToK W UMPKYJALHKS BEKTOpa MHAYKIIMK MarHuTHoro noisi. Teopema ["aycca u Teopema o
LHUPKYJISIUH.

42. Cuna Jlopenua. Cuna Ammepa.

43. 3akoH anmekTpoMarHuTHON mHAYKInU @apanes. [Ipasuiio Jlenma. BuxpeBoe anekrpudeckoe
ToJIe.

44. SBnenne caMOMHAYKUMU. WHIAYKTHUBHOCTh. OHEprus KOHTypa C TOKOM. OHEprus
MarHMTHOT'O TOJI.

45. Dnextpuyeckoe noie B Bemectse. [longpuzanus ausnekrpuka. BekTop snekTpuueckoro
cMmenieHus. JuanexkTpuueckas IpOHUIIAEMOCTh BENIECTBA.
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46. MarnuTtHoe mosie B BemiecTBe. HamarHmueHHocTh. HampsokeHHOCTh MarHUTHOTO TIOJISL.
MaruuTHasi NPOHULIAEMOCTH BellecTBa. PeppoOMarHeTUKHU.

Ilepeyenb BonpocoB k 3a4ety (2 cemecTp):

1. Cucrema ypaBHeHuit MakcBenia kak 0000I1I€HHE pa3pO3HEHHBIX SABJICHUN 3JIEKTPUUYECTBA U
Marserusma. MaTtepuaabHble ypaBHEHUS.

2. CsoiictBa ypaBHeHuii MakcBemna. IlpeackasaHue cylecTBOBaHHUS 3JIEKTPOMAarHUTHBIX
BOJIH.

3. DnexkTpoMarHuTHbIE BOJIHBI. BoiaHOBoe ypaBHeHHEe. CBOMCTBA 3J€KTPOMATHUTHBIX BOJIH.

4. Tlnockas 31eKTpOMarHUTHAsl BOJHA U €€ OCHOBHBIE XapAaKTEPUCTUKHU. DHEPIUsl U UMITYJIbC
AJIEKTPOMAarHUTHOW BOJIHBI.

5. EcrectBenHbli W monspu3oBaHHBIM  cBeT.  CrTenmeHb  MOJIApU3alUU  JIMHEWHO
MOJIIPU30BAaHHOTO CBETa. 3aKOH Maittoca.

6. Tlomsipuzanus Mpu OTPaXKEHUHW W NPEITOMIICHHUH CBETa HA TPAHHUIE pa3fielia TUAIICKTPHUKOB.
VYron bprocrepa. JIBoliHOE Ty4YenpesoMIcHUE.

7. Cnoco0Obl monsipu3aniud ecrectBeHHoro cmera. [Ipmsma Hwukons. Bpamenue miockoctu
MOJIIPU3ALIMU CBETA MTPH MPOXO0KIEHUH YEPE3 ONITUYECKU AKTUBHYIO CPENLY.

8. Ilkama >7MeKTPOMAarHUTHBIX BOJH. OCOOEHHOCTH OITHYECKOro amamna3zoHa. llokaszarenb
IIPEJIOMIIEHUS CPEJIBL.

9. KorepentHsle BomHBL. MHTEpdepeHnrss cBeTOBHIX BOJH. ClOKEHHE HHTEHCHBHOCTEH B
Cllydyae HEKOI'€pPEHTHBIX M KOT€PEHTHBIX KOJIeOaHHiA.

10. Onrwnyeckas pazHOCTh X0/1a. CBsI3b ONTHYECKOW Pa3HOCTH X0/1a IBYX BOJH C Pa3HOCTHIO (a3
MEXy HUMH. Y CIIOBHSA MaKCHMyMa U MUHUMYMa.

11. Cxema IOnra mia HaOmoneHust uHTepdepeHUUU. BpemeHHass W TpoCTpaHCTBEHHAas
KOT'€pEHTHOCTb.

12. Wnrepdepenuuss B TOHKMX IUieHKaX. HaOmomenue kosery HploTOHa B OTpaXCHHOM W
IIPOXOJAIIEM CBETE.

13. fBnenme  mudpaknuu.  Jdudpakums ~ Dpenens u Opaynrodepa.  [IpuHImn
['toiirenca-dpenens.
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14. JIudpaxmus Dpenens Ha KpyrioM orBepcTud. 30HBI Dpenens. ['padudeckuid mMeTon
CJIO’KEHUS aMIUTUTY]I.

15. JIudpakmus @paynrodepa Ha y3K0i npsMoiuHeHo# mend. JludpakinonHas perneTka KaK
COBOKYITHOCTb KOHEYHOTO YHCIIA MIEIEH.

16. TemnnoBoe nznyyenue tena. 3akoH Credana-bonpimana. 3akon cmenenust Buna. I'nnoresa
IInanka.

17. ®oroaddext. 3akonsl CroneroBa. opmyna DitHIITEHHA.

18. ®oronsl. /laBnenue ceera. KopmyckynsipHO-BOTHOBOM JTyaJli3M CBETA.

19. Paccesnue ¢poroHa Ha cBo60oHOM AnMekTpoHe. Dopmyna KomnToHa.

20. BomHoBble cBoiicTBa uacthu. JlnmHa BoONHBI ne  Bpoiins.  DKcnepuMeHTalbHBIC
MOJATBEPKICHUS TUIIOTE3bI Jie bpoiins.

21. Tlpunmun  HeompeneneHHocTH. CooTHomIEHHE  HeompeaelneHHocTeld [ eizenOepra.
OcobeHHoCTH Tpoliecca U3MEPEHHs B KBAHTOBOM MEXaHHUKE.

22. ®dusnueckoe WCTOJKOBaHWE BOJH je¢ bpoiurs. BonHoBas (yHKIMS W e CBOMWCTBA.
[T1OTHOCTH BEpOSATHOCTH OOHAPY)KEHUS YACTHIIBI.

23. OcHoOBHas 3ajJaya KBaHTOBOW MexaHMKHM. HecTalMoHapHOE M CTallMOHApHOE ypaBHEHHE
[IIpénuurepa.

24. Yactuua B 0IHOMEPHOH OECKOHEUHOU MPsIMOYTOJbHON NOTEeHIHANbHOH sime. KBaHTOBaHMe
sHepru. CoOcTBEHHbIE (YHKIIUU COCTOSHUSI YACTHIIBI.

25. TlpoxoskaeHue 4acTHIIbl yepe3 NOTeHIHAIbHbIN Oapbep. TyHHENbHBINA Y3 EKT.

26. KBaHTOBBIN TapMOHHYECKUN OCIIAIUISATOP.

27. IlnanerapnHas mojnenb aToMa. [loctynatsl bopa. KBantoBanue sHeprun Bogopo101o100H0H
CHCTEMBI.

28. W3znydyenue BOmOpONONOAOOHBIX cucTeM. CHeKTpalbHblE CEpUHM aToMa BOIOPOAA.
O6o06mennas popmyna banemepa.

29. CrekTpbl MHOTORJIEKTPOHHBIX aTOMOB. 3aKOH Mo3u.

30. VYpasuenwue llpeaunarepa mis atoma Bogopona. KBantoBanne MoMeHTa nMIysibea. [IpaBuia
otbopa.

31. CnuH snexktpoHa. KBaHTOBBIE UHMCIIa, OMUCHIBAIOIIME COCTOSHUE JJIEKTPOHA B aTOME.
KpaTHoCTb BbIpOXIeHUs 3HEpreTuueckux yposHel. [lpunnun [aymnu.
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32. IlpuHUMIO TOXKIECTBEHHOCTH OJAMHAKOBBIX 4YacTull. bo3oHbl n ¢epmuonsl. KBaHTOBBIE
pacrpeeneHusl.
33. CBobOozaHbIe 31EKTPOHBI B MeTasuie. DHeprus depmu. 30HHast TEOPUS TBEPABIX TeJl.
34. DAEKTPONPOBOAHOCTH METAIIIOB U MOTYIMPOBOTHUKOB. CBEPXIIPOBOAUMOCTb.
35. SIBnenue paauoakTuBHOCTH. OCHOBHOM 3aKOH paJuoOakTUBHOro pacnazaa. IloctosHHas
pacnazga. Ilepuon nonypacnana.
36. CocTtaB u XapaKTepUCTUKU aTOMHOrO siipa. KanensHas mozaens. Pasmep u ciuH sapa.
37. Macca u DHEpPrusi CBSI3M aTOMHOTO SiApa. 3aBHCUMOCTH YACTHHON OSHEPTHsl CBSA3H OT
maccoBoro yucia. O6onodyeyHas MoJielb Aapa.
38. SlnepHble peakuuu. DHEPrus peakun. Peakuu nqeneHus 1 CHHTEe3a Sep.
39. PaguoaktuBHble psiibl. OCHOBHBIE 3aKOHOMEPHOCTH O-U3JTy4eHus siep. JimHa cBo6oaHoro
npobera o-4acTHIL.
40. Tpu Buaa B-pacnana. DHepreTHUECKi criekTp B-dactui. Hedtpuro.
41. OcobeHHocTH y-u3nydeHus saep. [IpoxoxkieHue y-KBaHTOB Yepe3 BEIIECTBO.
42. Knaccudukanus sneMeHTapHbIX yacTull. Jlentonsl. JlentoHHbI 3apsa.
Anponsl. bapuonHsIii 3apsan. KBapkoBas MoJenb agpoHOB.
YMets UCIIOJIb30BAaTh CJIOXKHBIE IIpuMepHBbIi NepeYeHb NPAKTHYECKUX 32 aHUI

bu3nueckne MOAEIH JUIs
OTIHCAHMSI PeaTbHBIX
IPOIIECCOB, BEIOMPATH METOBI
UCCIIEIOBAHMSI, C TIOMOIIHIO
npruOOPOB U3MEPSATH
bu3nYecKue BETUINHBI,
POU3BOIUTH 00pabOTKY
IKCIEPUMEHTATBHBIX JaHHBIX,
IPOBOJIUTH aHAJIM3 MOJYYSHHBIX
pe3ysIbTaToB

1 cemecTp

3apanme 1.Touka ABMXKETCS B IUIOCKOCTH XOY IO 3aKOHY: x=-2t;y =4t(1—t). Halitn ypaBHenue

tpaekTopun Yy = f(X) u u300pa3utk ee rpaduyecku; BeKTop ckopoctu V U ycKopeHus a B
3aBUCHMOCTH OT BPEMEHH; MOMEHT BPEMEHH 1o, B KOTOPBII BEKTOP YCKOPEHUSI @ COCTaBIISET

—

yroin nn/4 ¢ BektopoM ckopocT V . OTBeT: y=-x2-2x; V =-2i +4(1-2t)j, a=-8j, to=0,75C.

3aganme 2. Teno BpamaeTcs BOKPYT HEMOABUKHOM OCH O 3aKOHY ¢ =2+4-t—2-t2. HaiiTu: 1)
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Cpe/iHee 3HAYCHHUE YITIOBOI CKOPOCTH (o) 3a IIPOMEIKYTOK BpeMeHH 0T =0 10 ocTaHOBKY; 2)

YIJIOBYIO CKOPOCTH TeJia B MOMEHT BpeMeHH t=0,25 ¢; 3) HopMaibHOE YCKOPEHUE TOYKH,

HaxoJIIIeHcs Ha PACCTOSTHUM 1 M OT OCH BpaIlleHUs B TOT k€ MOMEHT BpemeHu. OTBeT: 2paj/c; 3
2

pan/c; 9 m/c”.

3anpanue 3. [llap maccoii M=4Kr ABMKETCS CO CKOPOCTHIO V1=5 M/C U CTAJIKUBACTCS C IIAPOM
Maccoi My =6 KT, KOTOPBII IBUXKETCS €My HaBCTpeuy co ckopocThio V=2 m/c. Onpenenute
CKOPOCTH IIAPOB IOCIe yaapa. Y aap cuuTaTh a0COIIOTHO YIPYTUM, MPSMBIM U HEHTPAIbHBIM.
Otet: 3.4 M/c, 3,6 m/c.

3ananmue 4. Ban B Buje CIUIONIHOrO MWIMH]pa Macco Mp=10 Kr Haca)>keH Ha TOPU3OHTAIbHYIO
ochb. Ha munuHIp HaMOTaH MIHYP, K CBOOOTHOMY KOHITY KOTOPOTO MOJBEIICHA THPS MAaCCOU
m,=2 kr. C KaKuM yCKOpeHHEM OyJeT OMmycKaThCsl TUPS, €CIH €€ MIPEIOCTaBUTh caMoii cebe?
Ortser: 2,8 m/c?.

3aganue 5. OnpenenuTs NEPUO/I, YACTOTY U HaYAIbHYIO a3y KoJIeOaHHU TOUKH, TBUXKYIIEHCS
_ -1
0 YPaBHEHHIO: x=A-sinwft+7) rae ®=2,5m ¢, 7=0,4 ¢,A=0,02 M. KakxoBa CKOpOCTb TOYKH B

momenT Bpemenn 0,8 ¢. Oter: T=0,8¢c; v=1,25 ¢’}; V=0,157 m/c.

3aganme 6. Haiinure 1t ra3oo0pa3Horo a3ora TeMiepaTrypy, Ipu KOTOPOH CKOPOCTSAM MOJIEKYIT
V1 =300 m/c u V2 = 600 M/C COOTBETCTBYIOT OIMHAKOBbIE 3HAUEHUS (DYHKLIUU pacrpeaeaeHus

Maxcaermra f(V). OtBer: 7 _ MYV =V*) _ao0y
4K, /V,)

3ananmue 7. VneansHblil IByXaTOMHBIN a3 00bEMOM 5 JI U TaBJIEHHEM 10° Ia H30XOPHUUIECKA
Harpeiu, B pe3yJabTaTe Yero CpeIHssl KHHETUYECKast SHEPTUs €ro MOJIEKYJ YBEIUYUIACh OT
0,0796 5B 10 0,0923 5B. Ha ckoybKko mpu 5TOM U3MEHUTHCS aBiieHne raza? B manpHeiimem ra3
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M30TEPMUYECKU PACHIUPUIIH 10 HAYAIBHOTO AaBieHus. Onpenennure o0beM raza B KOHIE
npouecca. Oteer: yBenuuutes Ha 0,16 Mlla; 5,8 .

3aganue 8. Onpenenute K03(HPUIMEHT TEITOMPOBOIHOCTH A a30Ta, €CIU KOIPPHUITESHT
JMHAMAYECKOH BSI3KOCTH 1) U HETO MPH TeX ke ycnoBusax paseH 10 mklla-c. Oter: A=7,42
MBT1/™M-K.

3aganue 9. 12 r a30Ta HaXOAATCS B 3aKPBITOM cocye o0bemoM 2 11 npu Temnepatype 10°C.

4
[Tocne HarpeBaHust JaBjieHHUE B cocyie cTaio paBHO 10 "Mm.pT.cT. Kakoe konudecTBo Tema Oplio
coo01ieHo raszy npu HarpeBanun? OtBeT: 4,1- 10% Jix.

3ananue 10. Cmemranu Bogy Maccoit mi=>5kr npu temrnepatype T1=280 K ¢ Bomoit maccoii
m,=8xkr npu Temnepatype T2 =350 K. Haiitu: 1) remmeparypy 0 cmecu; 2) nameHnenue AS
SHTpONHH, Tpoucxosmiee npu cMemuBanu. Otset: 323 K; 0,3 x/[x/K.

3aganue 11. Toueunsie 3apsaas! (1=10 HKi u 2=-20 1K HaxoxasTCs B Bo3ayxe Ha pacctosHuu 10
CM JIpyr oT apyra. OnpenenuTs HanpsyKeHHOCTh T0JIs B TOUKE A, y/1aJeHHOU Ha paccTosiHue 6 cM
OT IepBoOro U Ha 8 cM oT Broporo. Kak u3aMeHuTcs noTeHuaibHas SHEPrusl B3aUMOIeHCTBUS
3aps0B, €CJIM NIEPEMECTUTh BTOPOi 3apsas B 3Ty TouKy? Kakyro /17151 3TOro Hy>)KHO COBEPILIUTH
paboty? OtBet: 37,6 kB/M; 12 Mx/Ix.

3aganme 12. Tpu mmockux BO3AyIIHBIX KOHAEHCaTOpa ¢ eMKocTsIMu C1=1,5MkD, C,=7 MxD,
C3=2 MK® COoeIMHEHBI OCIEN0BATENBHO U IPUCOEIUHEHBI K HICTOYHUKY TOKa. [Ipn aToM 3apsn
BTOPOT0 KOHJIEHCATOpa paBeH 14- 10 K. a) Haiitu snepruro 31oit 6atapeu. 6) He oTkmouas
MCTOYHUKA TOKa OT OaTapen KOHJEHCATOPOB, Pa3IBUTAIOT TUIACTUHBI TPETHETO KOHEHCATOPA,
YBEJIMYUBAsI PACCTOSTHUE MEKIY HUMU B 2 pa3a. HaliTu u3MeHeHue eMKOCTHU U 3apsijia batapeu.
Otsert: 490 M1k, 0,21 Mmx®, 0,4 mKo1.
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3apanme 13. /Iga snemenra (€1 =1,2 B, r; =0,1 Om, €,=0,9 B, r, = 0,3 OM) coeauHeHbI
O0IHOUMEHHBIMHU TTONTI0caMu. CorpotuBiienre R coennHUTENbHBIX MPOBOAOB paBHO 0,2 OMm.

Onpenenuth cuily Toka B e | ¥ pa3HOCTh MOTEHITMAIOB Ha 3QKMMaX KaXJI0TO NCTOYHHKA.
Otser: 0,5 A; 1,15 B; 1,05 B.

3ananue 14. Kpyrosoii Butok paguycom R=15,0 cM pacmnonokeH OTHOCUTEIHHO O€CKOHEUHO
JUTMHHOTO TIPOBOJIA TaK, YTO €ro MJIOCKOCTh MapajuiesibHa mpoBoAy. [lepnenaukysp,
BOCCTAHOBJICHHBIN HA MPOBOJ U3 IIEHTPA BUTKA, SBJSETCS HOPMAJIBIO K TJIOCKOCTH BUTKA. Cuiia
ToKa B mpoBoje |1=5A, cuna Toka B BUTKe Toku |,=1A. PaccTosiHue OT 11eHTpa BUTKa 710 TPOBO/IA
d=20 cMm. Onpeenute MarHUTHYIO HHAYKIKIO B ieHTpe BuTKa. OTBeT: B0o=6,5MK T 1.

3ananue 15. [IpoBoasmuii MI0CKUN KOHTYP, UMEIOIIHHN (GOopMy OKpYKHOCTH paauyca I = 0,05 m
MIOMEILEH B OJHOPOJHOE MArHUTHOE T0JI€ TAK, YTO JMHUHM MarHUTHON MHIYKIUH MO
HarfpaBJIeHbl EPIIEHANKYIISIPHO INIOCKOCTH KOHTypa. ComnportusieHnue koutypa R =5 Owm.
MaruuTtHast UHIYKIHs MeHsieTcs 1o 3akony B = kt, rae k = 0,2 Tn/c. Onpenenure: a) 3.1.c.
MH/IYKIH, BO3HUKAIOIIYIO B 3TOM KOHTYpE; 0) CHITy HHAYKIIHOHHOTO TOKa; B) 3aps/l, KOTOPBI
IIPOTEYET MO0 KOHTYPY 3a MepBble 5 ceKyH u3MeHenus nois. Oreer: 1,6 MB; 0,3 MA; 1,6 MKu.

3ananme 16. Karyiika HaMoTaHa MEHBIM IPOBOAOM aAuameTpoM 0=0,2 MM ¢ 001Ieil UTHHOM
I=314 M u umeet naaykTHBHOCTH L=0,5 'H. OnpeaenuTs CONpOTHBIICHHE KAaTyIIKH: 1) B Iemu
MTOCTOSTHHOTO TOKA; 2) B IIENH IMepeMeHHOT0 Toka ¢ yactotor v=50 I'. Oteet: R=160 Om; R=224
Om.

2 cemecTp

3ananme 17. B onbite FOHra cTekisiHHAs MJIACTUHKA TOJNIIMHON B 2 CM MOMEILAETCS Ha MTyTH
OJIHOTO M3 MHTEeP(HEPUPYIOMINX JIydel epIeHIUKYIIpHO Ty4dy. Ha CKOIbKO MOTYT OTIHYAThCS
JIPYT OT Ipyra 3HaYeHUs MOKa3aTeNsl MPETOMIICHHS B PA3IMYHBIX MECTaX IJIACTUHKH, YTOOBI
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M3MEHEHHUE Pa3HOCTH X0/1a OT 3TOM HEOJHOPOIHOCTHU HE npeBbimano 1 Mxm? OtBer: A<n=5- 10,

3ananmue 18. [Tydok Genoro cBeTa majgaeT HOPMajIbHO K TOBEPXHOCTH CTEKISHHOMN TUIACTUHKHU
tomaoi d=0,5 MM, Haxoasmielcs B Bo3ayxe. [lokazarens npeaomiieHus crekia N=1,5. B
pe3yibraTe HHTepEPCHIIME HHTCHCHBHOCTh HEKOTOPBIX BOJIH, JUTMHBI KOTOPHIX JISKAT B
npeaenax BuaguMoro crekrpa (ot 400 go 700 HM), ycunuBaercs npu oTpaxkeHun. Onpenenure
JumHbel 3Tux BoaH. OtBet: 0,6 MkM4 0,43 MKM.

3aganmue 19. [Tnockas BonHa (A=0,5MKM) majaeT HOpMAJILHO Ha AUadparMy ¢ KpyriibiM
otBepctueM nuamerpoM 1,0 cm. Ha kakom paccTostHUM OT OTBEPCTHS Ha €ro OCH JIOJDKHA
HAXOJUTHCS TOYKA HAOIIOACHHUS, YTOOBI OTBEPCTUE OTKPBIBAIIO: 1) o1HY 30HY DpeHento; 2) aBse
30HbI @penensa? Otset: 50; 25 M.

3aganue 20. Haiiti HanGoabMii MOPSIOK CIIEKTPA [ JKEIATON JIMHUN HATPUs C JTMHON BOJIHBI
A=589 uMm, eciu nocTosiHHAs TUPpaKIUOHHOH pemieTkn d=2MkM. CKOJIBKO BCEr0 MAKCHMYMOB
naet 3Ta pemerka? [log kakum yriiom ¢ Habmoaercs nociaeaauit makcumym? OtBert: 3; 7; 62°.

3ananmue 21. J/IBa nosspusaTtopa pacroaoKeHbI TaK, YTO YTOJI MEXKY X ITIOCKOCTSIMU
npornyckanus paeH  25°. OnpesienuTh, Bo CKOIBKO Pa3 YMEHBIIHTCS HHTEHCHBHOCTD
€CTECTBEHHOT'O CBETA MPH NMPOX0XkAeHUH: 1) depe3 ofuH (MepBbIi) moysipu3aTop, 2) uepes oda
nosnspuzaropa. Koadduuuent nornomenus csera B nonsgpusatope pasex 0,08. Otser: 2,17,
2,88.

3aganue 22. Yepnoe Teno umeet temnepatypy 3 kK. [Ipu oxnaxaeHnn tena AjmHa BOJIHBI,
HPUXOJAIIASACT Ha MAKCUMYM M3JIydaTeJIbHON CIIOCOOHOCTH, M3MEHMIach Ha 8 MKM. [lo kakoit
TeMIeparypsl oxyaguiocs Teno? Oteer: 323K.

33}13]-11/[9 23. V3kuit IMYY0K MOHOXPOMATUYICCKOTO PCHTITCHOBCKOT'O U3JTYUCHUSA TaJdCT HA
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pacceuBaroliee BemecTso. [Ipyu 3ToM 1iMHa BOIHBI U3JIY4EHUS, PACCESTHHOTO 110 yIJIaMH1 60° i
0

120", otnmruarorcs Apyr ot apyra B 2 paza. CuuTtasi, 4TO paccessHue MPOUCXOAUT Ha CBOOOTHBIX

AJIEKTPOHAX, HAWUTH JUTMHY BOJIHBI Najatoniero uznyuenus. Oteet: 1,2 M.

3ananue 24. KpacHas rpannna  (otodddexra i HEKOTOPOro MeTallia paBHa 275 HM.
Haiitu: 1) paboTy BeIX0/1a 3JI€KTPOHA U3 3TOTO METAUIA, 2) MAKCUMAIBHYIO CKOPOCTb
AJIEKTPOHOB, BBIPHIBAEMBIX U3 3TOI'0 METaJlIa CBETOM € JUIMHOM BOJIH 180 HM, 3) MakcUMaJIbHYIO
KHHETHUYECKYIO YHEPTHUIO 3TUX EKTPOHOB. OTBeT: 4,525B; 9,1-105 m/c; 2,383B.

3aganme 25. DnexkrpoH obnagaer kuHeTndeckoi sueprueii 30 3B. Onpenenuts 1eOpOHIEBCKYIO
JUIMHY BOJIHBI DJIEKTPOHA. BO CKOIBKO  pa3 M3MEHUTCS 3Ta JUIMHA BOJIHBI, €CIIM KHHETHYeCKast
sHeprust ymenbmutces Ha 20%? OTBer: 2,2-10'10 M; 1,12,

3ananmue 26. [Ipu ABMKEHUU YaCTUIIBI BJIOJIb OCH X CKOPOCTh €€ MOKET OBITh Onpe/ereHa ¢

TOYHOCTHIO (o1mMOKOo#) 10 1 cm/c. HaliTu HeonpeieneHHOCTh KOOPAUHATHI, €CJIN YacTULIEH
. -2

sBisieTcsi: 1) anexTpoH, 2) npodunka maccoit 0,1r. Otset: 0,01Mm; 10 Su.

3aganue 27. YacTuna HaxoauTcsl B 0ECKOHEYHO IITyOOKOM OHOMEpPHON NOTEHIUATbHON UMest
MUHUMAaJbHYIO SHepruto. KakoBa BeposSTHOCTH OOHAPYXEHHS YAaCTHUIIbI B CPEIHEN TPETH SIMBbI?
OrTsert: 0,609.

3amanue 28. OnpenenuTh AJIHHY BOJTHBI, COOTBETCTBYIOIYIO TPEThe InHUU cepuu banbmepa: 1)
B cnextpe u3nyuenuu Bogoposa, 2) B cnextpe uznyuenus nona renusi. Orset: 434um, 109HM.

Bamanue 29. OnpeaeanTe MePHoO MONypaciana ¥ HaualbHyI0 aKTHBHOCTE BUCMYTa “— Bi , eciu
83 b

W3BECTHO, YTO BUCMYT Maccoil M = 1 r, BeiOpackiBaeT 4,58- 10" S —dactun 3a 1 cexynny. Bo
CKOJIbKO pa3 M3MEHUTCSI aKTUBHOCTH 3a Mecsi? OTBeT: 5 cyTok; 64 pasa.




CtpyKTypHBII
JJIEMEHT

KOMIICTCHIIM U

[Tnanupyemble pe3yabTaThl
oOy4eHus

O1eHOYHEIE cpe€acTBa

3ananmue 30. Snpo Geprnms-7 f-pagunoaktuBHO o cxeme K-3axBata. 3anucats peakuuto. Kakue
YaCTHIIBI IPU 3TOM 00pa30BaInCh?

3apanme 31. Beruncnuts B a.e.M. Maccy siapa '°C, y KOTOPOro HEprus CBSA3U Ha OJJMH HYKJIOH
paBHo 6,04 M»sB. Otger: 10,0135 a.e.m.

3ananme 32. CosHeuHas MOCTOSIHHAS JUIs 3eMIIU (SHEPTHUsl COTHEUHOTO U3ITyYSHMSL, TaJatoIero B
eIMHMILY BPEMEHH Ha MHHILY TUIOIA 11 B IEPICHIUKYISIPHOM HarpasieHnn) pasaa 1370
Jix/c-M2. Onupasich Ha 3Ty BETHUHHY, HAHINTE, CKOMBKO 10 MACCE BOAOPO/IA BEITOPAET
©KECEKYHTHO BHYTPH COJIHIIA, €CJIM U3BECTHO, YTO HCTOYHUKOM DHEPTHH COJIHIIA SBIISIETCS
CHHTE3 YeThIpeX siZiep BOJOpOa ¢ oOpazoBanueM siapa renus-4. Oter: 630 muH.T/C.

Bnanets

HaBBIKaMU pabOThI C IIMPOKUM
Kpyrom (pusudeckux npubopon
¥ 000pyI0BaHuS;

METOJJaMH MPOBEACHHUS
(bu3nUeCKUX U3MEpPEHHUH,
pacueTa BEJIM4YUH, aHAJIN3a
MIOJIyYEHHBIX JAHHBIX U
HaBbIKaMU TIAaHUPOBAHUS

HCCJIICAO0BATCIILCKOI'0 IIponecca.

IIpumepHBbIii IepeyeHb BONPOCOB U 3a/1aHMI 110 J1a00paTOPHBIM padoTam
1 cemecTp
Ne 1 «IIpumeneHne 3aKOHOB COXpaHEHMS ISl ONIPENIETIEHHUS] CKOPOCTH TIOJIETA ITYJIN»

7. ITpuBennuTe nmpuMepsl CUII, JAIOUIUMX pa3HbIE BHUIBI MOTEHIMAIBHON »Heprun. Kakue ns3
HUX NPHUCYTCTBYIOT B JaHHOW pabote? M300pasute cxemy 3KCHEPUMEHTAIbHOW YCTAaHOBKU U
YKaXXHUTE Ha HEM CHIIbI, IEHCTBYIOIIME HA BCE TEJla, BXOAAIIUE B CUCTEMY, B KaXJbIi MOMEHT
BPEMEHH.

8. Kakue BelIMYMHBI HMENM KUHETHYECKas W IOTEHIMANbHAs DHEPrUsl CHCTEMBI
«IyNa+MasTHUK» B pa3Iu4yHble MOMEHTHI onibiTa? IIpeacTaBbTe cxeMy H3MEHEHHsI KUHETHYECKON
Y TIOTEHIIMAJIbHON YHEPTUU CUCTEMBI.

9. I[J'If[ KakKnx MOMCHTOB BPEMCHH B JAHHOM OKCIICPHUMCEHTE MOXHO IPHUMCHATH 3aKOH
COXpPaHCHUMA MEXaHHUYECKOM OHCPTHHU, a AJId KaKHUX HCJIb3d U Hoquy? CxemMma.
10. I[J'If[ KakKnxXx MOMCHTOB BPEMCHHM B JAHHOM OKCIICPHUMCEHTE MOXHO IIPHUMCHATH 3aKOH

COXPAaHCHUA UMITYJIbCA, a IJId KaKUX HCJIb3 U HO‘-ICMY? CxeMma
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11.  Hcnonb3ys 3aKOHBI COXpaHEHHsI MOydrTe (HOPMYITy IJIsl pacdeTa CKOPOCTH IOJIeTa IyJIN
B JJaHHOU padorTe.
12. Kak mpomsBoguTcss 00paboTKa SKCIIEPUMEHTAIBHBIX JaHHBIX B JaHHOW pabote. Kak

OIpCACIIACTCA I[OBGpHTCJII:HI:Iﬁ HHTCPBAJI CKOPOCTHU U CPCAHAA KBAAPATHYICCKas HNOTPCIIHOCTH
OTKJIOHEHHS MassTHHKA?

Ne 4 «MccnenoBanue BpalaTeIbHOTO ABMXKEHUS TBEPJIOTO TeJIa BOKPYT HEMOABHKHOM OCH»

2. KakoB xapakrep 3aBUCUMOCTH MOMEHTA UHEPLIUU OT PacCTOSIHUSA, Ha KOTOPOM HaXOJIUTCS
TeJo OT ocH BpameHus? B nannoii padore. [locTpoiite rpaduk 3T0ii 3aBUCUMOCTH.

7. Kak skcnepuMeHTanbHO ONpeenseTcs MOMEHT MHEPLUHU Tea B JaHHOM J1abopaTopHOii
pabote?

8. Kakue 3akoHBI COXpaHEeHHs IPUMEHSIOTCS Ul BbIBOJa pacueTHbIX (opmyn? Ilomxydnre
bopmyIty 1Isl pacueTa MOMEHTA HHEPIUU MasTHUKA.

9. KakoBa 3aBHCHMOCTB YTJIOBOT'O YCKOPEHHMS TeJla OT MOMEHTA MPUIIOKEHHBIX K HEMY CHJT U
MoMmeHTa uHepuuu tena? [locrpoiite rpaduk 1aHHON 3aBUCUMOCTH

10. Kak Ha mastHuke OOGepOeka MOryT OBITh ONpeAETeHbl YIIIOBOE YCKOPEHHE, MOMEHT
JNEHCTBYIOIINX CHJI U MOMEHT UHEPIHH?

11.  Kak B naHHO# paboTe pacCUMUTHIBAETCS MOTPEHIHOCTH OINpPENEIEHUs] MOMEHTa MHEPIHUU
TeJIa OTHOCUTENILHO MTPOU3BOJILHOW OCH BpAICHUs?

12. [IponemoHcTpUpyiiTE BO3MOXKHOCTh NpuMeHeHus cpensl Microsoft Excel (mmm npyroi
cpenpl) aiist 00pabOTKH AKCTIEPUMEHTAITBHBIX JIAHHBIX.

Ne 5 «Onpe;[eneHI/Ie XAaPAKTCPUCTHUK 3aTyXarOIINUX KoJieOaHMit (I)I/IBI/I‘-ICCKOI‘O MasiTHUKa»

8. [Touemy konebGaHMsI MasTHHKa B JaHHOM paboTe OyAyT 3aTyXaloUIUMH, Jaxe IpU
BBIKJIFOYEHHOM 3JIEKTPOMAarHure?
9. 3anuiuTe ypaBHEHHMsI 3aTYXAIOIIKX M HE3aTyXaloIUX KoJieOaHU, CPaBHUTE UX.
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10. Kaxk ammuTyna 3aryxaronux Koyie0aHuid 3aBUCUT OT BPEMEHH U OT YKciia KoJieOaHu?
11. KakoB (u3uyeckuii cMbICT BEJIMYMH NPUMEHUTENBHO K JaHHOW paboTe: HavyalbHas
aMILTUTy1a KojeOaHuii, HadaibHas (a3za KojeOaHWil, KpyroBas 4acToTa KOJeOaHWH, MEepHOJ
KoneOaHui, KOI(pPUIMEHT 3aTyxaHWs, BpeMsl peaKcaluu, JJorapuGMHUECKUid ICKPEMEHT
3aryxaHus, 100poTHOCTh. Kak oHM MeHstoTcs ¢ poctom U?

12. Kak MEHSIOTCS XapakTEpHCTUKH 3aTyXaoIIUX KOJICOAHWH HadaidbHas aMILTUTYIa
KosneOaHuii, HavaibHas (aza kolebaHMii, KpyroBas 4actoTa KoyieOaHUM, mepuona KojeOaHUi,
KOX(Q(UIMEHT 3aTyXaHWs, BpEMs peJIaKCAlMH, JIOTAapU(PMUYCCKHA JCKPEMEHT 3aTyXaHWs,

JNOOPOTHOCTh €CJIM OJIMH M3 MapaMeTpoB JaHHOTO ¢u3uueckoro mastamka: | , m , L , K
YBENUYUTCS (100 YMEHBIIUTCS) TPH (PUKCUPOBAHHBIX 3HAYCHUSX OCTABIIMXCS?
13. Jlns gero, B naHHOM paboTe, rpadUKu CTPOAT B JorapupmMudeckommaciirade?

14.  TIpoaeMOHCTpUpPYHTE BO3MOXKHOCTh npuMeHeHus cpeasl Microsoft Excel (wmu apyroit
cpenbl) Uit 00pabOTKH SKCIIEPUMEHTATBHBIX TaHHBIX.

Ne 11 «M3ydyeHune cTaTUCTUYECKUX 3aKOHOMEPHOCTEN

5. KakoBo pacnpenenenue apodu no siueiikam Ha nocke ['anmproHa? Kakoe pacnpenenenue
aHaJIOrMYHO JaHHOMY B MKT?

6. KakoBo pacmpeneneHue 3JIEKTPOHOB IO MOAYIIO CKOPOCTH B JaHHOW pabore? Yto
MPOUCXOJIUT MTPU U3MEHEHHUHU HAIIPSHKCHUS HaKaa?

7. Kakue craructndyeckue METO/Ibl IPUMEHSIOTCS B TaHHOH pabore?

8. [TponemMoHCTpUpY#iTE BO3MOXHOCTh MpuMeHeHus cpenbl Microsoft Excel (wnmm ppyroi

CpCIILI) JJIs 06pa60TKI/I SKCHICPUMCHTAJILHBIX JJaHHBIX.

No 14 «Onpenenenue mokaszarens aauadaTel MeTogoM Kinemana u Jlezopmay

6. OOBsCHUTE X0/ FKCIIEPUMEHTA U Pe3yJIbTaThl pacyeTa.
7. HazoBuTe nporecchbl, MPOUCXOSAIINE C Ta30M, B X0J/I€ IKCIIEPUMEHTa U M300pa3uTe Ux
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rpaduvecKy.

8. 3anummre ypaBHEHUS JUIs BBIBOJA (POPMYIIBI ITOKa3aTens anuadaThl.

9. [TpoxeMoHCTpHUPYHTE BO3MOKHOCTEH mpuMeHeHust cpeasl Microsoft Excel (mmm mpyroi
cpenbl) At 00pabOTKU IKCIIEPUMEHTATBHBIX IAHHBIX.

10.  Kak B maHHO# pab0Te MUHUMH3HPYETCS MOTPEUTHOCTh SKCIIEPUMEHTAIBHBIX JTAHHBIX ?

Ne 21 «MccnenoBanue 31€KTPOCTATHUECKOTO OIS C TOMOILBIO 30H1a»

5. Yro Takoe HampsHKEHHOCTb 3JekTpuueckoro nois? Kak rpaduuecku mnpencTaBUTh
pacnpeziesieHue HapsKEHHOCTU B Pa3HBIX TOUKAaX AJIEKTPUUYECKOTO I10JIs B JaHHOU padoTe?

6. Yro Takoe mOTeHUHMaN 3jIeKTpocTaThyeckoro mnois? Kak rpadudecku mnpencTaBUTh
pacnpeziesieHue NOoTEeHI[Mala B pa3HbIX TOYKaX 3JEKTPUUECKOTo MO B JaHHOM padboTte?

7. Yemy paBHa paboTa o NepeMEeLCHHIO 3apsi/ia BOIb SKBUIIOTEHIIMAIbHON TOBEPXHOCTH U
10 3aMKHYTOMY KOHTYpPY, OTPaHUYEHHOMY yYaCTKaMU CUJIOBBIX M AKBUIIOTEHIIUAIbHBIX JTMHUNA?
Beruucnute paboTy 1o nepemMenieHuIo 3apsa no 3aJaHHOM TpaeKTOpUH.

8. Kak wn3MeHuTCs KapTHHA CHJIOBBIX W SKBUIOTEHUUAIbHBIX JMHUNA NpU YBEIHMYEHUU
(YMEHBIIEHUHN ) HAMIPSDKEHHOCTH MEXTy SJIEKTPOAaMu?

Ne 24 «Pacmmpenue npezena U3MEpEHHs aMIIEpMETpa MIOCTOSTHHOI'O TOKa»

8. KakoB mpuHIUIT JEHCTBUS AIEKTPOU3MEPHUTEIHHBIX TPHOOPOB MArHUTOAIEKTPUUIECKOTO U
AJIEKTPOMAarHUTHOTO THIIA, IPUMEHSEMBI B JTaHHOW paboTe?

9. UTo Ha3bIBalOT TOKOM IIOJIHOTO OTKJIOHEHMS W HANPSHKEHHEM MOJIHOTO OTKJIOHEHMS
AIIEKTPOU3MEPUTETHHOTO Mprdopa?

10. Kakum 00pa3oM BKIIOUAIOT ammepMeTp U BOJBTMETP B DJICKTPUUECKYIO IIeTb JUIS
U3MepeHusl Toka U HampspkeHusi? [IpoaeMoHCTpupyiiTe HaBBIKM BKIIIOUEHUS 3TUX IMPUOOPOB B
ANEKTPUYECKYIO 1IEMb.

11. Uro Ttakoe mryHT? Jlns dero w kak oOH wucnoisdyercs? IlpomemoHCTpupyiiTe
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UCTIOJIb30BAaHUE IIYHTA.

12. Yro Takoe pnoGaBoyHOe compoTuBieHHe? JlIs Yero W Kak OHO HCIHOJb3YeTcs?
[IponemMoHCTpUpPYHTE HCHOIB30BAHKE T0OABOYHOTO CONPOTUBICHUS.

13.  TIpoaeMoHCTpUpYHTE BO3MOXKHOCTh npuMeHeHus cpeasl Microsoft Excel (wmu apyroit
cpenbl) Uit 00pabOTKH YKCIIEPUMEHTAIBHBIX JTaHHBIX.

14.  Kak B manHO# paboTe MUHUMHU3HPYETCS MMOTPEITHOCTH SKCIIEPUMEHTABHBIX JAaHHBIX ?

Ne 28 «Omnpenenenre HAYKTUBHOCTH KaTYIIKA U MAarHUTHOM MPOHUIIAEMOCTH
(beppoOMarHuTHOTO Tea»

S. Kakne mnpubopbl NPUMEHSUIUCh B JaHHOW paboTe Ui ONpeaeius I[apamMeTpoB
MOCTOSIHHOTO U TIEPEMEHHOTr0 ToKa?

6. [Tonyunte dopmyny mias pacdera MOJHOTO CONPOTUBIICHUS LIENMH TEPEMEHHOTO TOKa,
UCIMOJIb3yeMOH B IaHHOU paboTe (MM MPeCTaBICHHOM MPErnoaaBaTesieM).

7. Kak omnpenensinach HHIYKTUBHOCTh KaTyIIKH B AaHHOW pabote? KakuMm emie criocobom
MOYKHO OTIPENIeIUTh UHIYKTUBHOCTb?

8. [IponemMoHCTpUpYiiTE BO3MOXHOCTh MpuMeHeHus cpenbl Microsoft Excel (wnmm npyroi
cpezpl) uis 00pabOTKU HKCIIEPUMEHTAIbHBIX JaHHBIX.

2 cemecTp

Ne 32 «Onpenenenue paanyca KpUBU3HBI JIUH3BI U TIOJIOCHI POMYCKAaHUs CBETOPUIIBTPA C
nomouibto koser Herorona»

Kak oObsicusiercs nosiBienue koiner, Hetorona?

[TosryunTe popMysibl 11l pacueTa paJnycoB TEMHBIX U CBETIBIX Kosell HploToHa.
[Tonyuurte dopmyty A onpeneneHus paanyca KpUBU3HbI JIUH3bI.

Kak B nanHoi paboTe MUHUMHU3UPYETCS MOTPEIIHOCTh SKCIEPUMEHTAIBHBIX JaHHBIX?

O No g
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Ne 34 «Omnpenenenue JUIMHBI CBETOBOM BOJHBI U XapaKTEPUCTUK JU(PPAKIIUOHHON PELIETKI

S. KakoBbl mapaMeTpbl M XapaKTEPUCTUKUA TU(PPAKIMOHHOW PEIIETKH, MPUMEHAEMOW B
AKCIIEPUMEHTE?

6. [Tonyunute Qopmyny [uisl onpeleneHus UIMHbI CBETOBOM BOJIHBI NpU AU(pPaKLUU Ha
JU(PPaKLMOHHOM peleTKe.

7. KakoBo npakTuueckoe npuMeHeHue 1u(ppakinOHHbIX PEIIETOK?

8. Kak B nanHOM paboTe MUHUMU3UPYETCS NOTPEIIHOCTh SKCIEPUMEHTAIbHbBIX JAHHBIX?

Ne 35 «Onpenenenne KOHIEHTPALMK PACTBOPOB caxapa U MOCTOSIHHON BPALICHUS

S. Ha ocHOBe Kakoro sBICHUS ONPENEIAETCS KOHLEHTpalUs pacTBOpa caxapa B JAHHOM
AKCIIEpUMEHTE?

6. [TosicHUTE YyCTPONCTBO U IMPUHLIMI AEUCTBUSA IpU3Mbl Hukous

7. ITosicHuTE yCTPONCTBO M MPUHIIMI IEUCTBUS IOJYTEHEBOTO CaXxapUMeTpa

8. Kak B naHHO# pab0oTe MUHUMU3UPYETCS NOTPEIIHOCTh SIKCIEPUMEHTAIbHBIX JAHHBIX?

Ne 36 «Cusarue BOJIbTAMIICPHBIX XapPaKTCPUCTHUK q)OTOBHeMCHTa " OIIpCACIICHUEC €TO
YYBCTBUTCIIbLHOCTU»

[Tpoananusupyiite nony4eHHsle B 1aboparopHoit pabore BAX

Kaxk onpeznensiercst mocrosinHas [1naHka B JaHHOM SKCIIEpUMEHTE?

Kaxk B maHHO# pab0Te MUHUMH3HPYETCS TOIPEITHOCTD YKCIIEPUMEHTAIBLHBIX JaHHBIX ?
Kaxk B 1aHHO# paboOTe pacCUMTHIBACTCS MOTPELUTHOCTD OTpeIeNIeH s TOCTOsIHHOM [1nanka?
10.  TIpoaeMoHCTpUpYHTE BO3MOXKHOCTh IpuMeHeHus cpeasl Microsoft Excel (wmu apyroit
cpenbl) Uit 00pabOTKH SKCIIEPUMEHTAIBHBIX JAHHBIX.

©CooNe




CtpyKTypHBII
JJIEMEHT
KOMIIETEeHIIUU

[Tnanupyemble pe3yabTaThl
oOy4eHus

O1eHOYHEIE cpe€acTBa

Ne 41 «HccnenoBanue BO30OYKIEHUS aTOMOB Ta3ay

S. OOBsicHUTE TPUHLUUI ONpeaeNeHuss BO30YXKIAEHHBIX COCTOSHUI AaroMOB Ta3a B
AKCIIEPUMEHTE?

6. [Tosicuute puHUMIT PaOOTHI AIEKTPOHHOM JIaAMIIbI

7. B kakom nuana3oHe 371eKTpOMarHUTHBIX BOJIH JIEXKHT U3ITydeHUE BO30YXKIEHHBIX aTOMOB
[apoB PTYTH U [104YEMY?

8. Kak B maHHOM 3KcliepuMeHTe ompezensercs o0JacTh JIOKATU3alKu 3JEKTPOHAa U Kak

MOJIYYCHHBIC JAHHBIC COTJIACYIOTCA C TCOPCTUUCCKUMU HpCI[HOCI)IJIKaMI/I?

Ne 42 «Omnpenenenue riiaBHbIX KBAHTOBBIX YUCENl BO30YXIEHHBIX COCTOSIHUN aTOMa BOJIOPOJa

5. [TosicHuTe YCTpPOHMCTBO M NMPUHIMUN PAaOOTHI CIEKTPOCKOIA, UCIIOIB3YEMOI0 B JaHHOUN
pabote

6. [Tonyunte QopMyny s ONpEeNeTUHUS TJIaBHBIX KBAHTOBBIX YHCEN BO30YKIEHHBIX
COCTOSIHUH aToMa BOJI0pO/ia M IPYTUX BOAOPOAONOJO0HBIX aTOMOB

7. Yro Ha3bpIBaeTCA IrpaJynpOBOYHBIM IpadukoM?

8. [TpoaeMoHCTpUpYHTE BO3MOXKHOCTh mpuMeHeHus: cpeasl Microsoft Excel (wmu mpyroit

cpenbl) aiist 00pabOTKH HKCIIEPUMEHTANBHBIX JTAHHBIX

No 51  «HM3yueHne 3aKOHOMEPHOCTEN O-pacraiar

6. Uro Takoe AaKTHUBHOCTh pAJAHOAKTUBHOIO DJIEMEHTA, €€ BBIUMCICHHE U EJUHHIIbI
U3MEpEHMUS.

7. B uem coctourt 3akoHn ['eitrepa - Herromna?

8. Kak oLleHUTb 3HEPTHUIO O - YACTUILIBI?

9. VYerpoiicTBo U mpuHLIKI paboThl cueTurka I eiirepa-Mromepa.

10. [IponemMoHcTpUpYiiTE BO3MOXKHOCTh NpuMeHeHus cpensl Microsoft Excel (mnm npyroi




CtpyKTypHBII
JJIEMEHT
KOMIIETEeHIIUU

[Tnanupyemble pe3yabTaThl
oOy4eHus

O1eHOYHEIE cpe€acTBa

cpenibl) A1 00paboTKU HKCIIEPUMEHTATIBHBIX TaHHBIX

Ne 53 «Omnpenenenne MakCUMaIIbHOM SHEPTUHN B-4aCTHI] ¥ UACHTH(PHUKAINS PATHOAKTUBHBIX
IpenapaToBy»

5. Kaxkue n3BecTHbI pasHOBHIHOCTH OeTa-pacnaga? Kakas U3 HUX HCCIeayeTcsl B JaHHOM
AKCIIEpUMEHTE?

6. B xakux anamazoHax HaXOJATCs TIEPHO/IBI OTypaciiaga U SHepruu Oera- pacnajia
IPUPOJIHBIX PaJIMOHYKIUIO0B?

7. KakoBbI 0CHOBHBIE 0OCOOCHHOCTH B3aHMMOJICHCTBHS OeTa-4acTHIl C BEIECTBOM?
[TpoaeMoHCTpUpYHTE BOZMOXKHOCTD puMeHeHHst cpepl Microsoft Excel (wmu apyroii cpenpr)

JJIA O6pa6OTI(I/I OKCIICPUMCHTAJIbHBIX JJaHHBIX.




0) Ilopsinok mnpoBeneHUs] MPOMEKYTOYHOH aTTeCTALMH, NMOKa3aTeJld W KPUTEPHH
OLICHUBAHUS:

[TpomexxyTouHass arrecranus TO AUCHUIUINHE «DU3HMKa» BKIIOYACT TEOPETUYCCKUE
BOIIPOCHI, TIO3BOJISIONINE OICHUTh YPOBCHb YCBOCHHUSI OOYUAIOIIMMUCS 3HAHUH, M TIPAKTHYECKUE
3a/1aHusl, BBISBISIFOIINE CTENIEHh COOPMUPOBAHHOCTH YMEHUH U BIIaJICHUH, MPOBOIUTCS B (hopMe
sk3ameHa (1 cemectp) u B hopme 3adera (2 cemecTp).

DK3aMeH MO JaHHOM TUCHMIUIMHE MPOBOJUTCA B YCTHOW (opMe MO 3K3aMEHAIMOHHBIM
OuyeraM, KaKIblii U3 KOTOPBIX BKIFOYAET 2 TEOPETUYECKUX BOMPOCAa U OJHO MPAKTUYECKOE
3ajaHue (3a/1a4y).

Ilokazamenu u Kpumepuu OUEHUBAHUA IK3AMEHA:

— Ha OLIEHKY «OTJHYHO» (5 6ayioB) — 0Oyyaromumiicsi IEMOHCTPUPYET BBHICOKUN YPOBEHb
c(OPMHPOBAHHOCTU KOMIIETEHIMH, BCECTOPOHHEE, CHUCTEMAaTHYEeCKOe U INIyOOKoe 3HaHue
y4eOHOro MaTepualla, CBOOOJHO BBINOJIHAET MPAKTHYECKUE 3aJaHMsl, CBOOOIHO OIEpUPYET
3HAHUSAMH, YMEHUSMHU, IPUMEHSET UX B CUTYaLUsAX IOBBILICHHON CII0KHOCTH.

— Ha OIIEHKY «Xxopomo» (4 Oamia) — oOy4aroniuics IEMOHCTPUPYET CPEIHUN YPOBEHBb
c(OPMHUPOBAHHOCTH KOMIICTCHIIMA: OCHOBHBIC 3HAHMS, YMCHHS OCBOCHBI, HO JOIYCKAKOTCS
HE3HAYUTCIIbHBIC OHII/I6KI/I, HCTOYHOCTH, 3aTPYAHCHUA TP aHAJIMTUYCCKUX OIICpalusix, IICPECHOCC
3HaHWI U YMEHHI HA HOBbIC, HECTAHIAPTHBIC CUTYAIIHH.

— Ha OIICHKY «YydOBJIETBOPUTEJbHO» (3 Oamia) — oOydYaromIMiics JIEMOHCTPUPYET
MIOPOTOBBIA YPOBEHb C(HOPMUPOBAHHOCTH KOMIICTCHIIMN: B XOJI€ KOHTPOJIBHBIX MEPONPUSTHIA
JIOTTYCKAIOTCS OLIMOKU, TPOSBISETCS OTCYTCTBHUE OTHAEIBHBIX 3HAHWW, YMEHUM, HABBIKOB,
00y4aroIMiCs WUCHBITHIBACT 3HAYUTEIbHBIC 3aTPYIHCHHS IPH OINEPUPOBAHUM 3HAHUAMHU U
YMCHUAMU IIPU UX TEPECHOCEC HAa HOBBIC CUTYAllUH.

— Ha OLICHKY «HEeY/I0BJIETBOPUTEIBLHO» (2 Oayia) — 00yJarouuiicss IEMOHCTPUPYET 3HAHUS
He Oosiee 20% TeopeTHuecKoro marepuaiia, JOMYCKaeT CYIIECTBEHHBIC OIIMOKH, HE MOXET
MOKAa3aTh UHTEIUICEKTya IbHbIe HABBIKU PEIICHHs MPOCTHIX 3a/1a4.

— Ha OIICHKY «HEeYyIOBJIETBOPUTEJAbHO» (1 Oamn) — oOyuaromuiicss He MOXKET IMOKa3aTh
3HaHMS HAa YpPOBHE BOCIPOM3BEACHHS M OOBbsACHEHUS WHPOpMAIMU, HE MOXET I[0Ka3aTh
WHTEJUICKTyaJIbHbIE HABBIKU PEIICHUS TPOCTHIX 3a/1a4.

3auer oOywaromiyecs TMOJY4YalOT B pe3ylbTare BBHIMOJHEHHS BCEX BHUIOB pabdoT,
MPEAYCMOTPEHHBIX BO 2 CEMECTpe M3YyYCHMs JaHHOW MUCHUIUTMHBL. B ciydae HEBBITOIHEHUS,
3aueT MPoBOAUTCS B (hopMe coOece1oBaHus 0 BOPOCAM COTJIACHO MEPEUHIO BOMTPOCOB K 3aUeTy.

Ilokazamenu u Kpumepuu OYeHUGAHUA 3aUema:

- Ha OIICHKY «3a4TE€HO» O00y4aloUIuiics AEMOHCTPUPYET YPOBEHb, HE HIXKE MOPOTrOBOIO,
c(OpMUPOBAHHOCTH KOMIIETEHIIUI: B XO0/i€ KOHTPOJIbHBIX MEPONPUSTUNH MOTYT AOIMYCKAThCS
OLIMOKH, MOXKET MPOSBIATHCS OTCYTCTBUE OTJENIBHBIX 3HAHUH, YMEHHH, HABBIKOB, 00y4YaroImuics
MOTYT UCHBITBIBAET 3HAYUTEIIbHBIE 3aTPYIHEHHUS [IPU ONIEPUPOBAHUY 3HAHUSIMU U YMEHHUSMU NIPU
UX IIEPEHOCE HA HOBBIE CUTYALUH.

- Ha OLEHKY «HE 3a4T€HO» OOYYaIOIIMICS HE MOXET IOKa3aTh 3HAHHWA HAa MOPOTOBOM
YpOBEHb C(OPMHPOBAHHOCTH KOMIIETEHLIMH, T.e. OOYyYaloIIMICs HE TIOKa3bIBaeT 3HAHME
OCHOBHOTO Marepuajia B oObeMe, HEOOXOAMMOM jsi MpeiacTosAled mnpodeccHoHaIbHON
NeSITeIbHOCTH; HE CIOCOOEH apryMEHTHPOBAHHO M IOCIEN0BATEIbHO H3Jararh, JOMYCKaeT
FPY6BIG OILIINOKHU B OTBCTaxX; HC MOXKCT IMMOKa3aThb MHTCIIJICKTYAJIbHBIC HABBIKHW PCHICHUSA IMPOCTHBIX
3a/1a4. HE TIOATBEPKIACT OCBOCHUE KOMIIETCHIUH, IPEyCMOTPEHHBIX IIPOTPaMMOM.



