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JIner akryaauszanuu padoueil mporpaMmbl

Pabouas nmporpamma nepecMoTpeHa, 0ocyxaeHa u ogodpena st peanmsanuu B 2024 - 2025
y4eOHOM roy Ha 3acenanuu kadeapel DOu3uKu

[Ipotokom ot 20 r. Ne

3aB. kadeapoii M.B.XpKmec

Pabouast mporpamMmma repecMoTpeHa, 00CcykaeHa u o100peHa s peanuzanuu B 2025 - 2026
yueOHOM rofy Ha 3aceqaHuu Kadeapel DOHU3UKU

[Iporokom ot 20 1. Ne

3aB. kadeapoii M.B.Xpl(ynnc

Pabouast mporpamMmma repecMoTpeHa, 00CcykaeHa u 0100peHa s peanuzanuu B 2026 - 2027
y4eOHOM roy Ha 3aceqanuu Kadeapslr DOHU3UKU

[Iporokom ot 20 . Ne
3aB. kadeapoii M.b. Apkynuc

Pabouas mporpamma nepecMoTpeHa, 00cyxaeHa u ogoopena st peamszanuu B 2027 - 2028
y4eOHOM roy Ha 3aceqanuu kadeapsl Dusnuku

IIporokomor 20 . Ne
3aB. kadeapoii M.b. Apkynuc




1 Iles1u ocBOCHUS TN CHMILTHHBI (MOYJI51)

[ToxydeHune CTyneHTaMH OCHOBOIOJATAIOUIMX TPEACTABICHHH O (yHIaMEHTaIbHOM
CTPOCHMM Marepud © (PU3MYECKUX NPUHIMINAX, JISKAIUX B OCHOBE COBPEMCHHOM
€CTECTBEHHOHAYYHOH KapTUHBI MHpPa; (OPMHPOBAHHE Yy CTYAEHTOB COBPEMEHHOTO
€CTECTBEHHO-HAyYHOTO MHUPOBO33PCHHUS; PA3BUTHE HAYyYHOTO MBIIUICHUS H PACIIUPEHHE
HAYYHO-TEXHUYECKOTO KpPYyro3opa; OBJaJCHHE OCHOBHBIMH (H3MYECKUMH KaTETOPUSIMH,
HNOHATHAMU M (PyHIAMEHTAIbHBIMUA (DU3UYCCKHUMHU 3aKOHAMU; IIOJIyYCHHE NPEICTaBICHUN O
(GyHIaMEHTATBHBIX KOHIIETIIISIX COBPEMEHHOTO €CTECTBO3HAHUS KaK Pe3yIbTaTa HCTOPHUECKOTO
npolecca; OBJaJCHUE NMPHEMaMH W METOJAaMHU PELICHUS KOHKPETHBIX 3a7ad M3 Pa3IHYHBIX
obsactell (h)M3MKH, YMEHHS BBIICIUTh KOHKPETHOE (DU3NYECKOE COJepKaHUE B IPUKIIATHBIX
3ajayax Oyayuiedl npodeccCHOHaIbHOM AeATEIbHOCTH; (POPMHPOBAHHE HABBIKOB IPOBEICHHS
(GHU3MYECKOTO OSKCHEPHUMEHTa, IIO3BOJIIOIIMX UM BIIOCIEJACTBUU OBJIAJETh KOMIUICKCOM
komnereHmid, npexycMoTpeHHbix @OI'OC BO mno nampasnenmto mnoaroroBku 08.03.01
«CTDOHTENBCTBO.

2 MecTo TMCHHMIIMHBI (MO/YJIs1) B CTPYKTYpe 00pa3oBaTe/ibHON MPorpaMMbl

JucuuruinHa dusnka BXOJUT B 0053aTeNbHYIO YacTh yUeOHOT0 I1aHa 00pa30BaTesIbHOM
IPOTPaMMBI.

Jns  u3ydeHUs  JUCLMIUIMHBI ~ HEOOXOOUMbI  3HaHUS  (YMEHMs,  BIJIAQJICHUsA),
c(OpMHUPOBAHHBIC B PE3YIIbTATE U3YUCHHSI JUCITUTUTUH/ IPAKTUK:

Huctmumna «@us3uka» 0a3upyercss HAa  eCTECTBEHHOHAYYHBIX  JUCHUIUIMHAX:
MaTeMaTHKa, GU3UKa, XUMUs B 00bEME CpeTHEH ILIKOIIbI.

3HaHus (YMEHHUs, BIaJIeHHs), OJIYYEeHHbIE MIPU U3YYEHUU AAHHOW TUCLUIUIMHBI OyayT
HEOOXOAUMBI JUISl U3yUCHUS U CIUTLTIH/TIPAKTHK:

ConpoTHBiIEeHHE MaTEpUATIOB

CrpoutenbHas pusuka

CrpowuTtenbHas MEXaHUKa

WNnxeHepHble cCUCTEMBI U 000py10BaHUE 3JaHUI

3 Komnerenuun ody4aromierocs, popMmupyembie B pe3y/ibTaTe 0CBOCHUS

AUCHUILINHBI (MOAYJIS) U IJIAHUPYEMble Pe3yJIbTAThI 00yUeHu st

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

KO,[[ HHJAUKATOpa I/IHI[I/IKaTOp JOCTHIXKCHHUA KOMIICTCHIIMH

OIIK-1 CnocobeHn pemiaTh 3a1a4i MpodhecCuOHaTBHOM eI TeIbHOCTH HAa OCHOBE MCITOJIH30BaHUS
TEOPETUYECKNX M TMPAKTUYECKMX OCHOB €CTECTBEHHBIX M TEXHMUECKHUX HayK, a TaKkKe
MaTEMaTHYECKOTO armapara

OIlIK-1.1 Omnpenensier XapakTepUCTHKU (U3NYECKOTO M XUMHYECKOro Ipolecca
(sIBNIEHMST), XapaKTEPHOTO [UI1 00BEKTOB NMPO(hecCHOHAIBHON AEATENbHOCTH,
Ha OCHOBC TCOPECTUICCKUX U SKCIICPUMCHTAJIbHBIX I/ICCJ'ICIIOBaHI/Iﬁ

OIIK-1.2 Hcnonp3yeT TeopeTH4ecKue OCHOBBI TEXHMUECKUX HAyK Ul IMPUMEHEHUs
VMHHOBAIIMOHHBIX TEXHOJIOTUH Ha peaIbHBIX CTPOUTEIBHBIX 00bEKTOB

OIIK-1.3 Pemaer wuHXkeHepHbIE 3aJaud C MOMOIIBIO MaTEMaTHYECKOIo ammnapara
BEKTOPHOH anreOpbl, aHaIUTHUYECKON TIeoMeTpUM M MaTeMaTH4ecKOro
aHaJn3a

OIIK-1.4 Pemraer Teopermueckue 3agayd B OOJIACTH TEIUIOTEXHHUKH, THIPABIUKH,

TEIUIOMAcCOOOMEHa, HCTI0JIb3Ys (hyYHIaMEHTAIbHbIC 3HAHMS




4. CTpyKTypa, 00bEéM H coep:KaHue TUCHUIIMHBI (MOAYJIsA)
OO0mas TpyI0€MKOCTh JUCIUIUIMHBI COCTABIISIET / 3a4E€THBIX €IUHUIl 252 akaja. 4acoB, B TOM

YUCJIC:

— KOHTaKTHas padorta — 163,9 akan. 4acos:
— aynutopHas — 158 akan. gacos;
— BHeayuTopHas — 5,9 akaJ. 4acos;

— caMocCTosTeNbHAs paboTa — 52,4 akaJ1. 4acos;

— B popMe mpaxTHUecKoi moaroroBku — 0 akas. 4ac;
— IMOATOTOBKA K 3K3aMeHy — 35,7 akaj. gac

dDopMa aTTeCTaluu - 3a4€T, 9K3aMCH

pecypcoB.

AynuropHas = =
o | xonraxrHas pabota E 3 dopma TEKyIEro
=
N B aKaj. yacax 2] Bun KOHTPOJIS
Paznen/ tema 3 (B axaz. vacax) E B . p Kon
S & © | caMOCTOATENbHOM | ycreBaeMoCTH U
JTACIUTUTAHBI 5 E o« . | kommereHnMM
O g £ paboThI MIPOMEKYTOUHOH
n1a0. MPaKT. | 3 &
Tlex. 29 aTTecTaluu
3aH. 3aH. | U &
1. dusnueckue OCHOBBI
MEXaHUKH
MOATOTOBKA K
MIPAaKTHYECKOMY
3aHSATHUIO;
BBITIOJTHEHNE
NPaKTUIECKUX
P IIpOBEpKa OIIK-1.1,
11 Kunemaruka padot (M13);
WHAWBHUTYaTbHBIX OIIK-1.2,
MOCTYNaTEIbHOIO u 2 2 1 | camocTosTensHoe
BPAIATEILHOTO IBIKEHUS u3ydeHue yueOHoi 3anad, OIIK-1.3,
P v yHee cemunap Ne 1; OIlIK-1.4
Y Hay4HOHN
JUTEPATyPHl B TOM
qucie
NEKTPOHHBIX
pecypcos.
1 HOATOTOBKA K
nabopaTopHOMY,
CEeMUHAPCKOMY U
MIPaKTHYECKOMY
3aHSATHIO; MpoBepKa
BBITIOJTHEHNE WHIUBHUAYaIbHBIX
FHBIRY OITIK-1.1,
1.2 Junamuka MIPaKTHIECKUX 3ajad;
OIIK-1.2,
MOCTYNaTEIbHOTO u 2 4/2,61 2 1 pador (MA3); 3aIUTa OIK-1.3
BPAIIaTeIbHOTO IBIKCHUS CaMOCTOSTEeTbHOE |  J1a00paTOPHBIX -
. i OIIK-1.4
U3y4YCHHE YUeOHOI pabot Ne 4;
7 HayYHOU cemunap Ne 2;
JIMTEPATYpPBI B TOM
qucie
IMEKTPOHHBIX




IOAT0OTOBKA K

nabopaTopHOMY,
CEMHHApPCKOMY U
IIPaKTHYECKOMY
3aHATHIO; MpoBepKa
BBITIOJTHEHNE WHIUBHUAYAIbHBIX
1.3 3aKkoHbBI COXpaHEHHS B MPAKTHICCKHX i 3aﬂﬂZq; ggﬁ:i;,
MCXAHIKE 4 6/31 2/11 2 pabot (MA3); sammra OITK-1.3,
caMmocTosiTeNbHOE | JTabopaTopHOi OIK-1.4
n3ydeHune y4eOHoH paboter Ne 1,
Y HAYYHOU cemuHap Ne 3;
JIUTEPATyPhl B TOM
qHcIe
3JIEKTPOHHBIX
pecypcos.
MIOJTOTOBKA K
1a60paTOpHOMY,
CEeMUHapCKOMY U
NPaKTUYECKOMY
3aHSTHIO; poBepKa
BBINOJIHEHNE WHIUBUAYATbHBIX
1.4 MexaHuyeckue TpaKTHHICCKIX ’ 3a§§q; 8%51%
KOJICOAHUS M BOJIHBI 2 41 ! ! pador (M]13); Jamra OIIK-1.3,
caMocTosITeNIbHOE |  1abopaTOPHBIX OIK-1.4
u3ydyeHue yueOHoit| pabor Ne 5, 7; '
U Hay4yHOH cemuHap Ne 4;
JHUTEPATyPHl B TOM
qUCIIe
NIEKTPOHHBIX
pecypcoB.
HOArOTOBKA K
nabopaTopHOMY,
CEeMUHAPCKOMY U
MIPaKTHYECKOMY poBepKa
3aHATHUIO; WHIUBUAYATbHBIX
BBITIOJTHEHNE 3ajad;
15 Pensarusucrckas MPAKTHHECKHX OTECT ’0 83?1%’
MexanKa 2 7/ | 2,1 padot (M3); BBITIOJTHEHHH OIK-1.3,
CaMOCTOSITETIbHOE BUPTYaJIbHOM OIK-1.4
n3ydyeHne yueOHoi| mabopaTopHBIX
U Hay4yHOH pabotsr Ne 1,
JTUTEepaTypel B ToM| cemuHAp Ne 5;
qHCIIe
NEKTPOHHBIX
pecypcos.
Wroro no pazneny 12 | 14/6,611| 821 | 7,1

TCPMOJUHAMHUKA

2. Crarucruueckas ¢(usuka u




IOAT0OTOBKA K

pecypcoB.

nabopaTopHOMY,
CEMUHAPCKOMY U
IIPaKTHYECKOMY
3aHSTHIO; HPOBEpKa
BBITIOJTHEHNE WHIUBHUAYAIbHBIX OIK-1.1,
MIPAKTHIECKUX 3amad;
é Iimm Cratucrmeckas 41 | 211’ pa6ot (M][3); samwra 8%&1%
caMmocTosiTeNbHOE | JTabopaTopHOi OIK-1.4
n3yueHue yueOHoi| paGotsr Ne 11;
Y HAYYHOU cemuHap Ne 6;
JIUTEPATyPhl B TOM
qHcIe
INEKTPOHHBIX
pecypcos.
1
MIOJTOTOBKA K
1a60paTOpHOMY,
CEeMUHapCKOMY U
IPaKTUYECKOMY
3aHSTHIO; poBepKa
BBITIOJIHCHUE WHIUBUAYATbHBIX OMK-1.1
MIPaKTUIECKUAX 3a7a4; OIMK-1 2’
2.2 TepMouHaMuKa 4/21 2/11 pador (MA3); 3alnATa OHK-lI 3’
CaMOCTOATENIbHOE |  1abopaTopHOM OHK-ll 4’
u3ydeHue yueOHoi| pabotsr Ne 14; '
U Hay4yHOH cemuHap Ne 7;
JHUTEPATyPHl B TOM
qUCIIe
NIEKTPOHHBIX
pecypcoB.
HWroro no pazneny 8/31 421
3. DIeKTpIYECTBO 1 MarHeTH3M
MIOJTOTOBKA K
nabopaTopHOMY,
CEeMUHapCKOMY U
IPaKTUYECKOMY
3aHSTHIO; poBepKa
BBIITOJIHCHHUEC HWHANBUAYAJIbHBIX OIIK-1.1
3.1 DnekTpocTaTHuecKoe TIPaKTUIECKUAX 3amay, OHK-1.2’
mone B Bakyyme u B| 1 4/11 2/11 pa6ot (U3); 3alIUTa OHK-1.3’
BEILECTBE caMmocTosiTelbHOe | JTabopaTopHOi OHK-ll 4’
u3ydeHue yueOHoi| pabotsr Ne 21; '
1 HayIHOU cemunap Ne 8;
JIMTEPATypPhl B TOM
qucie
JJIEKTPOHHBIX




3.2 IocTostHHBIIA
SIEKTPUIECKUI TOK

4/21

2/11 1

HOATOTOBKA K
nabopaTopHOMY,
CEMHHApPCKOMY H
IIPaKTHYECKOMY
3aHATHIO;
BBITIOJTHEHNE
MIPAKTHIECKUX
pabot (MA3);
CaMOCTOSITETTbHOE
n3ydeHue yueOHon
U HAyIHON
JUTEPATypHl B TOM
qHcIe
JNIEKTPOHHBIX

pecypcoB.

MpOoBEpKa
WHIUBHAYAIBHBIX
3a1a4;
3ammra
nabopaTopHO
paboTer Ne 24;
cemuHap Ne 9;

OIIK-1.1,
OIIK-1.2,
OIIK-1.3,
OIIK-1.4

3.3 MarauroctaTu4ecKkoe
moje B BakyyMe H B
BEILIECTBE

MIOJITOTOBKA K
CEMUHAPCKOMY U
MIPAKTHYECKOMY
3aHATHUIO;
BBINOJIHCHNE
HNPaKTUYECKHX
padot (M13);
CaMOCTOSITEIbHOE
H3y4YeHHne yueOHon
U Hay4yHOH
JUTEPATYpPHI B TOM
qUCIIe
3JIEKTPOHHBIX

pecypcoB.

MpoBepKa
WHIUBHAYAIbHBIX
3a/1a4;
cemunap Ne 10;

OIIK-1.1,
OIIK-1.2,
OIIK-1.3,
OIIK-1.4

34 DneKTpoMarHuTHas
WUHTYKIHS.
DNeKTpOMarHuTHbIE
konebanus. [lepemeHHbINH
3NEKTPUUECKUM TOK

6/31

HOArOTOBKA K
nabopaTopHOMY,
CEeMUHAPCKOMY U
MIPaKTHYECKOMY

3aHATHUIO;
BBITIOJTHEHNE
MIPaKTHIECKUX
padot (MA3);
CaMOCTOSITETTbEHOE
u3y4yeHHne yueOHoun
W Hay4HOU
JUTEPATyphl B TOM
qucie
JIEKTPOHHBIX

pecypcoB.

MpoBepKa
WHIUBHAYaIbHBIX
3ajad;
3aIuUTa
nmabopaTopHBIX
pabot Ne 27, 28;
cemunap Ne 11;

OIIK-1.1,
OIIK-1.2,
OIIK-1.3,
OIIK-1.4

Wroro no pazneny

18

14/61

6/21 5

Uroro 3a cemectp

36

36/15,61

18/61 | 16,1

324€T

4. OnTuka




IOAT0OTOBKA K

DIeMEHTHI KBAaHTOBOH (H3UKH

nabopaTopHOMY,
CEMHHApPCKOMY H
IIPaKTHYECKOMY
3aHSTHIO; fposepia
BLITIOMHEHME WHUBUAYaITbHBIX
3a/1a4; OIIK-1.1,
4.1 BonHoBasg  ONTHKA MIPAKTUYECKUX samuTa OIIK-1.2,
(unTepdepenuus, 8 411 (42,61 | 10 pa6ot (MA3); 1aGopaTopHEIX OITK-1.3,
JTUPPaKIUS, TTONSPU3ALIHS) CaMOCTOSTENbHOE pacor No 32, 34, OIK-1.4
H3y4eHHE yquSHon 35:
1 HayaHou cemunap Ne 12;
JIUTEPATyPhl B TOM
qHcIe
INEKTPOHHBIX
pecypcos.
2
MIOJTOTOBKA K
1a60paTOpHOMY,
CEeMUHapCKOMY U
HPaKTHYECKOMY
3aHSTHIO; poBepKa
BBITIOJTHEHUE WHIUBUAYATbHBIX OTK-1.1,
MIPAaKTHIECKUX 3ajad; OINK-1.2
4.2 KBaHTOBasI ONTHKA 6 321 2/11 6 pador (MA3); 3aIUTa OIK-1 3’
CaMOCTOATENIbHOE |  1abopaTopHOM -
. i OIIK-1.4
u3ydeHue yueOHoi| pabotst Ne 36;
U Hay4yHOH cemuHap Ne 12;
JHUTEPATyPHl B TOM
qucie
NIEKTPOHHBIX
pecypcoB.
HWroro no pazneny 14 7/31 | 6/3,61| 16
5. ®usuka atoma
MIOJTOTOBKA K
nabopaTopHOMY,
CEeMUHapCKOMY U
HPaKTHYECKOMY
3aHSTHIO; poBepKa
BBIITOJIHCHHUEC HWHANBUAYAJIbHBIX OHK'll,
MIPaKTHIECKUX 3ajad; OIK-1.2
5.1 ®wusuka atoma 2 6 3/11 421 4 padot (MA3); 3aIuTa OIMK-1 3’
caMoCTOsITeNbHOE | TabopaTOPHBIX OHK-ll 4’
usydeHue yueOHoi| pabot Ne 41, 42; '
" HAyIHOU cemuHap Ne 13;
JIMTEPATypPhl B TOM
qucie
JJIEKTPOHHBIX
pecypcoB.
Uroro no pazneny 6 3/11 421 4
6. ®usmka TBepAOrO TeENA.




IOAT0OTOBKA K

nabopaTopHOMY,
CEMHUHAPCKOMY;
BBITTOJTHEHHE MpoBEpKa
MPaKTHYECKUX | WHIMBUIYaJIbHBIX OIK-1.1
6.1 ®wusuka TBEpIOTO padot (MA3); 3ajady; '
OIIK-1.2,
Tena. DJIEMEHTHI 6 3/11 2/11 6 | caMocCTOATEILHOE 3alluTa OIK-1.3
KBaHTOBOW (DPU3HKHU u3yueHue yueOHoM| JrabopaTopHOit -
N . OIIK-1.4
Y Hay4HOU paboTsl Ne 44;
JIUTEpaTyphl B ToM| cemuHap Ne 14;
qucle
3JIEKTPOHHBIX
pecypcoB.
HUroro no pazaeny 6 3/11 2/11 6
7. dusznka sanpa u
JJIEMEHTAPHBIX YaCTHI]
IOJATOTOBKA K
nabopaTopHOMY,
CEMHHAPCKOMY H
IPaKTUIECKOMY
3aHATHIO; MpoBEpKa
BBIIIOJIHEHHE HHIMBUIYaJIbHBIX
MIPaKTUIECKUAX ! 3a§§q; OIIK-1.1,
71 Quwska aapa n 8 4/11 5/11 |10,3 pabdor (MA3); 3alnATa OIK-1.2,
3JIEMEHTApPHBIX YaCTHIL o OIIK-1.3,
CaMOCTOATENbHOE |  1abopaTopHOI OIK-1.4
u3y4yeHue yueOHnoii| pabdorsr Ne 51, 53 '
Y HAy4HOU cemuHap Ne 15;
JIUTEPATyPhl B TOM
qpCie
INMEKTPOHHBIX
pecypcoB.
Hroro no pazaeny 8 4/11 511 1103
HWroro 3a cemectp 34 | 17/61 |17/7,611| 36,3 9K3aMeH
Hroro no gucuuinnge 70 53/511’6 35/1:/[13’6 52,4 3a4eT, SK3aMeH




5 O0pa3oBaTte/ibHbIE TEXHOJIOTHH

[Ipn peanuzanuu pa3IUYHBIX BHUIOB ydeOHOM paboThl HambOosee d(deKTUBHBIC
pe3yNnbTaThl OCBOSHUS JTUCHUIUIMHBI «®Du3MKay [alT TPaJUIMOHHBIE 00pa3oBaTeIbHBIC
TEXHOJIOTMM,  TEXHOJOTMU  MPOOJEMHOro  OOYy4YeHMs, HMHTEPAKTUBHBIE  TEXHOJIOTUU,
UH(OPMAIMOHHO-KOMMYHHUKAIIMOHHBIE 00pa30BaTeIbHbIC TEXHOJIOTHH.

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

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

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

[IpakTudeckoe 3aHsITHE, MOCBSIIICHHOE OCBOSHUIO KOHKPETHBIX YMEHUN M HABBIKOB I10
MPEIOKEHHOMY aIrOPUTMY.

JlabopaTopHas paboTa — opranu3zanusi yaeOHOM paboThl C peaIbHBIMU MaTEPUATBHBIMU U
UH(GOPMALIMOHHBIMU OOBEKTaMH, HKCIEPUMEHTalbHas paboTa ¢ aHaJIOrOBBIMH MOJEISIMU
peaTbHBIX 0OBEKTOB.

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

[IpoGnemHass JieKIusT — W3JIOKEHHWE Marepuala, [MPEANoararoniee MOCTaAHOBKY
NpOOJIEMHBIX W JUCKYCCHOHHBIX BOIPOCOB, OCBEUICHHE PA3IUYHBIX HAyYHBIX I[OJXOJIOB,
ABTOPCKHE KOMMEHTApPUH, CBSI3aHHBIC C PA3IMYHBIMA MOJCISMU HHTEPIPETAIUU H3y4aecMOTo
MaTepuana.

[IpakTndeckoe 3aHaTHe B (GOpMe NPAKTHKyMa — OpraHu3amus y4eOHOW paboThI,
HalpaBlieHHAs Ha pelIeHHE KOMILIEKCHOW y4eOHO-II03HaBaTeNbHOW 3aJaud, TpeOyromeil oT
CTYJICHTAa TPUMEHEHUS KaK HAYYHO-TCOPSTHUSCKUX 3HAHHM, TaK U MPAKTUICCKIX HABBIKOB.

3. ®opMbl yUeOHBIX 3aHATUHN C UCIOIH30BAHUEM CIICLUATHU3NPOBAHHBIX HHTEPAKTUBHBIX
TEXHOJIOTHIA:

Jlexiust «0OpaTHOW CBSI3M» — JICKIMSI-TIPOBOKAIMs (M3JI0KEHUE MaTepHalia ¢ 3apaHee
3a-MJIaHUPOBAHHBIMU OIIMOKaMHM ), TIEKIUs-Oecea, TeKIUsI-TUCKYCCHSI.

CeMuHap-TUCKYCCHSI — KOJUIGKTHBHOE OOCYXJICHHE KaKOoro-JHMOO CIOPHOTO BOTPOCA,
npoOyieMbl, BBHISBJICHHE MHEHHH B Tpymme (MEeXIpYNIoBOW AMAalor, ITUCKYCCHSI Kak
CIIOp-IUasor).

4. ®opMbl y4eOHBIX 3aHITHI C UCMIOIB30BaHNEM UH(POPMAIIMOHHO-KOMMYHUKAIIMOHHBIX
TEXHOJIOTHIA:

Jlexius-Bu3yanu3anusi — HW3JI0KEHUE COJIepPKaHUs COMPOBOXKIACTCS TMpe3eHTaluei
(TeMoHCTpaIe yaeOHBIX MaTepPHaIOB, IPEJICTABICHHBIX B Pa3JIMYHBIX 3HAKOBBIX CUCTEMaX, B
T.4. WJUTFOCTPATUBHBIX, TpaUuecKux, ayIuo- U BUACOMATEPUAIIOB).

[IpakTudeckoe 3aHATHE B (QOpME TMPE3CHTAMM — TMPEACTABICHUE pPE3YJIbTaTOB
MPOEKTHON WM HMCCIENOBATENbCKON ACSITENFHOCTH C HCIOIb30BAHUEM CIEIUATU3UPOBAHHBIX
MIPOTPAMMHBIX CpPEJI.

6 YueOHO-MeTOqUYECKOE 00ecTedeH e CAMOCTOSITeJIbHOW PadoThl 00y4aIIMXCS
[Ipencrasneno B npuiioxeHuu 1.

7 OuneHoYHbIe cpeIcTBA A5 POBeeHUsI IPOMEKYTOYHOH aTTecTaluu
[IpencraBieHb! B IPUIIOKEHIH 2.

8 YueOHo-MeTOAMYeCcKOe H HH(POPMAIIMOHHOE O0ecnedeHrue TUCIUIITHHBI (MOTYJIs1)
a) OcHoBHas1 IMTEpPaTypa:
1. lemuauenko, B. 1. ®uswuka : yueonuk / B.1. [lemuguenko, U.B. JleMmuauerko. —



6-¢ m3xa., mepepabd. u gomn. — MockBa | UHOPA-M, 2020. — 581 c. + Jlon. marepuansl
[DnexTponHsbIi pecype]. — (Briciee o6pa3oBanue: bakamaspuar). - ISBN 978-5-16-010079-1. -
Tekcr : anektponnsiit. - URL: https://znanium.com/catalog/product/1239249 (nara obpareHus:
23.04.2021). — Pexxum 10CTYIIA: 110 MOIITHCKE.

2. Kysneno, C. U. ®usumka: Mexanuka. MexaHuueckue KojaeOaHUS M BOJHBI.
Mosnekynsipuas pusuka. Tepmoaunamuka : yue6. mocodue / C.1. Ky3uenos. — 4-¢ u3., ucmp. u
nor. — M. : By3oBckuii yueonuk : MHOPA-M, 2018. — 248 c. - ISBN 978-5-9558-0317-3. -
Tekcr : snekrponnsiii. - URL: https://znanium.com/catalog/product/956681 (mata oOpaiueHus:
23.04.2021). — Pexxum J10CTYyMA: 1O MOIIMTUCKE.

3. Kysumeno, C. M. @Pwusuka: OCHOBBI 3JIEKTPOJWHAMHUKH. IJICKTPOMATHUTHBIC

KoyieOanus u BoOJHBI . yueO. mocooue / C.U. KysuenoB. — 4-¢ usn., ucop. u jgom. — M. :
BysoBckuii yueOnuk : MHOPA-M, 2018. — 231 c. - ISBN 978-5-9558-0332-6. - Tekcr :
anektpoHHbi. - URL: https://znanium.com/catalog/product/956679 (nmara oOparieHus:

23.04.2021). — PexxuM 10CTYIIA: 110 MOIITHCKE.

4. Kysnenon, C. U. ®usuka. BonHoBas ontuka. KBanToBas mnpupojga H3IydeHHUS.
DJieMeHTBI ATOMHO# | sifiepHO# (pusuku : yuebnoe mocodue / C. U. Kysuenos, A. M. JTunep. —
3-e u3n., nepepad. u gon. — Mocksa : ByzoBckuit yqe6H1/H< NH®PA-M, 2019. — 212 c. - ISBN
978-5-9558-0350-0. - Tekcr : AICKTPOHHBIN. - URL:
https://znanium.com/catalog/product/1002478 (mara oOpamenus: 23.04.2021). — Pexum
JOCTYTA: MO TOJIITUCKE.

0) JlonmosiHuTeIbHAS JIUTEPATYpA:

1. Uponos, N.E. 3agaun no obmuieii ¢pusuke [Tekcr] : yue6. mocobue / N.E. Uponos. —
12-e¢ usn., crep. — CII6.: Jlans, 2007. — 416 c.: wi. — (YueOHukH s By30B. CrieruaibHas
nautepatypa). — ISBN 978-5-8114-0319-6.

2. Uepros, A.I'. 3agaunuk no ¢usuke [Tekcr] : yued. mocobue / A.I'. Yepros, A.A.
Bopob6reB. — 8-e u3n., mepepad. u gom. — M. @ @uszmatiur, 2008. — 640 c.: un. — ISBN
9875-94052-145-2.

3. Pemenne 3amau no kypcy obuiet ¢pusuku [Teker]: y4ue6. nocodue / [H.M Poraues,
I'.10. bamanguna, W.I1. 3aBepmmHckuii 1 ap.]; mox pena. H.M. Porauesa. — 2-e m3n., ucop. —
CII6.: Jlanb, 2008. — 304 c.: wi. — (YueOnuku /i By30B. CrieniuanbHast TuTepaTypa)

4. Kysnenos, C. U. CnpaBounuk no ¢usuke : yueb. mocooue / C. U. Ky3nenos, K. 1.
Porosun. - Tomck : M3a-Bo Tomckoro monutex. yHuBepcurera, 2014. - 220 c. - ISBN
978-5-4387-0443-0. - Texkcr : DIIEKTPOHHBIN. - URL:
https://znanium.com/catalog/product/675274 (nara obparmenus: 23.04.2021). — Pexxum gocrymna:
TI0 TIO/IITUCKE.

B) MeToauyeckue ykasaHus:

1. Mexanuka. MonekynspHas ¢usuka u tepmoauHamuka [Tekcr] : mabopaTopHbIH
npaktiukyMm o ¢usuke / E.H. Acranos [u np.]; nox pen. FO.I1. Koukuna. — MarHutoropck:
N3n-Bo MaruuToropck. roc. Texs. yu-ta um. I'.1. Hocosa, 2011. — 103 c.

2. DnekrpocraTuka. [TocrostHubIi TOK [Tekct] : JTabopaTopHbIi IPAKTUKYM I10 (GHU3UKE /
M.B. Beuepkun [u ap.]. — Marautoropck: 3a-B0 Marauroropck. roc. Texs. yH-ta um. [.H.
Hocoga, 2011. - 60 c.

3. Dnekrpomarnetusm. Ontuka [Tekcr] : mabopaTopHBIA MPAKTHUKYM MO JUCIMILIIMHE
«®Dusnka» A CTYICHTOB Beex creruanbHocTe / M.B. Apkynuc [u ap.]. — Marauroropck: 'OY
BITO «MI'TY», 2009. — 102 c.

4. Canuenko, lO.M. Ilepemennblii TOK [DNEeKTpOHHBIH pecypc] : TabOpaTOpHBII
npaktukyM / F0.U. CaBuenko, O.H. Bocrpoknyrosa, H.M. Mumenesa ; MI'TY. — Marautoropck
:MI'TVY, 2018. — 1 sanektpon. Onrt. {uck (CD-ROM). — ISBN



978-5-9967-1151-2.

5.0u3uka aroma, TBEpJOro Teja, siApa: MHCTPYKLUS IO BBIMOJIHEHUIO JIAOOPATOPHBIX
pabot o ¢usuke st CTyeHToB Beex crerpanbHocTei / B.K. benos [u ap.]. — Marautoropck:
I'OY BIIO «MI'TY», 2007. —48 c.

r) [Iporpammuoe odecnneuenne u UHTEepHeT-pecypcehl:

IIporpammHoe o0ecnieueHue

HaumenoBanue o

10 Ne norosopa Cpoxk neiicTBuUS JTULIEH3UU
MS Office 2007 |, 135 or 17.09.2007 Gecepoumo
Professional
7Zip CcBOOOIHO OECCPOUHO
Adobe Design
Premium CS 5.5 |K-615-11 o1 12.12.2011 0eccpovHO
Academic

IIpodeccnonanbubie 0a3bl JAHHBIX U HHPOPMALIMOHHBIE CIPABOYHbIE CUCTEMbI
HasBanue xypca Cchuika

OnexTpoHHass  0a3a  IEPUOAMYECKUX
u3nanuii East View Information Services,
[MouckoBas cuctema Axanemusi Google
(Google Scholar)
Mngopmaunonnas cucrema - Eauroc URL.: http://window.edu.ru/
OKHO JIocTyna K HWHGOOPMAIMOHHBIM
HauunonansHast
uH(GOPMALIMOHHO-aHAIUTHYECKAS URL.: https://elibrary.ru/project_risc.asp
crucrema — Poccuiickuii MHIEKC HAYYHOTO
®denepanpHOE roCcyJapCTBEHHOE
oromkeTHOE yupexaenue «DPenepansubiii|URL: http://www1.fips.ru/
WHCTUTYT TIPOMBIIITICHHOM
DNEeKTPOHHBIE  pecypchl  OMOIMOTEKU
MI'TY um. .. HocoBa

9 MaTepuaJIbHO-TeXHHYeCKOe 00ecnedeHue TUCIIUNIHHBI (MOTYJIs1)

https://dlib.eastview.com/

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

https://magtu.informsystema.ru/Marc.html?locale=ru

MaTepI/IaJ'II)HO-TGXHI/I‘-ICCKOG o0OecrieueHue JUCIHTUIIIIMHBI BKJIFOYACT:



JlekIMOHHAs ayTUTOPHS BKITIOYAET:
MynbsTuMeAnHbIE CPEeICTBA XPAaHEHUS, TIepeau U MPeCTaBIeHUs HHPOPMAIIUH.

Jlaboparopus «MexaHuKH, MOJIEKYJIAPHOU (DU3UKH U TEPMOJUHAMHUKN BKIIIOYAET:

1. bBauctuueckre MassTHUKHU.

2. Mastauk OGepOeka.

3. OusnyuecKkuii MasTHHK.

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 SHTPOMMU B MpOIECCe
nuddy3un ra3oB Ha MOJIEIU MTEPEMEIIMBAaHUS IAPOB.

8.JIabopaTopHasi ycTaHOBKA Ui IPOBEPKHU 3aKOHOB BO3PACTAaHUS SHTPOIUU B IpoOIecce
Ter1000MeHa.

9.YcraHoBka I5abopaTopHas i HM3YyYEHHUS 3aBHCUMOCTH CKOPOCTH 3BYKa OT
temneparypsl "M®-C3-M"

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

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

12.Ctenp mabopaTOpHBIiA ra30BbIe MTPOLIECCHI.

13. MepuTenbHbBIi HHCTPYMEHT.

JIaGoparopust «NEKTpUUECTBA U ONITUKN» BKIHOYALT:

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

2. YcTaHOBKA JUTS ITYHTUPOBAHMS MIJUTHAMIIEPMETPA.

3. YcranoBka 1abopaTopHas 11 ONpeieeH!sl ”HIYKTUBHOCTH COJICHOM1a U MAarHUTHOM
IIPOHUIIAEMOCTH.

4. YcraHoBKa jabopaTopHasi A7 M3ydeHHs Pe30HaHCa HaIpsDKEHUH M onpenesieHus
UHAYKTUBHOCTH

5. JIabopatopHasi ycTaHOBKa JUIsl M3y4YEeHUs JUIMHBI CBETOBOM BOJIHBI U XapaKTEPUCTUK
TU(GPaKIUOHHOMN PEIIeTKH.

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

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

8. MepuTenbHbIi HHCTPYMEHT.

JlabGopaTopus «ATOMa, TBEPIOTO TEJIa, SIAPaAy» BKIIOYACT:

1. JTaGoparopHast ycTaHOBKa JJIs U3y4eHUs BHENIHETO (GoTorddexra.

2. YcTaHOBKa IUIsl M3Yy4SHHs CIIEKTpa aTOMa BOJOPOJA W OMpPEIeSICHHs] TOCTOSHHOW
Punbepra.

3. YcranoBka nmabopaTopHast IS OTIpeIeIeHus MOTEHITNala BO30YKICHHS Ta3a.

4. YcTaHOBKa JUIs1 OTIpeIeNIeHUs! JUIMHBI TPOOera YacTHUIl B BO3TyXe€.

5. MepuTtenbHbIii UHCTPYMEHT.

AynuTopuu A TPYNIOBBIX U UHAMBUAYAIbHBIX KOHCYJIbTALMM, TEKYIErO KOHTPOJIS U
IIPOMEKYTOUYHOM aTTECTALMK BKIKOYAIOT: MHTEPAKTUBHASA JOCKA, IPOEKTOP;
MynbTUMEAUINHBINA ITPOEKTOP,IKPaH.



AyIMTOpHM I CaMOCTOSATEIBHOM paboTBl C BBIXOJOM B HHTEPHET M C JOCTYIIOM B
SIIEKTPOHHYIO HHPOPMATHOHHO-00pa30BaTEIbHYIO CPEly YHUBEPCUTETA.

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

[Tomemenne pansd  XpaHeHHSs W NPO(PUIAKTUYECKOTO OOCITYKHMBAaHUS — y4eOHOTO
000pyIOBaHUSl BKJIIOYAIOT: CTEIUIAXH, CEH(BI ans XpaHeHUs ydyeOHOro oOOpyJOBaHUS.
WHCTpYMEHTHI JUIs1 peMOHTa 000pYyI0BaHUSI.



Hpunioxenne 1

YueOHO-MeTOANYeCKOE o0ecTieYeHre CAMOCTOSITeILHOI padoThl 00y4yarouxcs

[lo jgucummumbHe «®u3uka» OpPEeAyCMOTpEHAa  ayAWTOpHAas W BHEAYAUTOpHAs
caMmocCTosTeNIbHas paboTa 00ydJaroIMXCs.

AynuTopHasi caMOCTOsITeNNbHas pabdoTa CTYJCHTOB IPEIOJIaraeT PelieHue KOHTPOIbHBIX
3a/la4 Ha MMPAKTUYCCKUX 3aHATUAX.

Ilpumepnvie ayoumopnuvie konmpovhote pavomot (AKP):
1 cemecTp
Koutpoabsnas padora Ne 1 «@u3nveckue 0CHOBbI MEXaHUKI))

3amanue 1. Panmyc-BeKTOp YacTUIBI ONPEAEISIETCS BBIPAKCHHEM f =3t% +4t%j +7k , TOe

I, ],k - enuHnuHbIe BekTOpa oceit X, Y, Z. Beruucnute: 1) myTh S, NpoilIeHHbII yacTHIIeH 3a

nepsble 10c, 2) Monynb mepememieHus: Ar 3a Toxe Bpems, 3) yCKOpeHue dacTuilpl. OTBeT:
S=500m, Ar=500m, a=10 m/c’.

3aganue 2. Koneco Bpaiaercs BOKPYT HEMOABIKHOM OCH Tak, 4TO YroJl TOBOPOTA 3aBUCUT
OT BPEMCHH 110 3aKOHY ¢=10+20-t—2-t*. HaiiTu: 1) cpepree 3HaucHUE yIIIOBOH CKOPOCTH (o) 3a

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

3ananme 3. [lo TOpu3OHTaNIBLHON MOBEPXHOCTH JBHKETCA TEIO0 MAcCOM M=2 KI TMoj
nericteueM cuiibl F=8 H, HampaBieHHO# moz yriom 0=60° k ropu3oHTy. Halitu paccrosnue,
KOTOpOE MPOILIO TEJO, €CIIM €r0 CKOPOCTh YBEIMYUIACh € 3 10 5 M/c, a KO3 (HULIUEHT TpeHUs
MEXy TEJIOM M MOoBepXHOCThIO paBeH u=0,1.01BeT: 5,9 ™.

3ananme 4. llap maccoif mi=5 Kr ABHKETCS cO CKOPOCThIO Vi= 1 M/C U CTalKUBaeTcs C
MOKOSIIIUMCS IIIApOM Maccoid mp=2 Kr. OnpeenuTe CKOPOCTH MIAPOB MOCIe yaapa. Y 1ap CuuTaTh
yIPYTUM, OIPSIMbIM U IeHTpaiabHbIM. OTBeT: 0,43 M/c, 1,43 m/c.

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

¢t 1=0.2c. Omnpenenuts Nepuoi, HaYaIbHYO a3y KoneOaHui TOUKU U €€ YCKOPEHHE B MOMEHT
Bpemenu 1 c. Oteet: T=2 c; 0o=0,27 pax; a =0,16 m/c?.

KonTposbnas padora Ne 2 «Crarucrtuyeckasi puznka u TepMOIMHAMHKA)

3aganue 1. Haiinure nis razooOpa3HOro asora TeMmIieparypy, Mpu KOTOPOH CKOPOCTSIM
monekyn vi = 300 mM/c u vz = 600 M/c COOTBETCTBYIOT OJMHAKOBbIE 3HAUYEHUS (YHKIMU
pacripenenenns Maxcpemna f(V). Otser: 7 _ MYz =V*) _ a0y

4Kk In(Vv, 1V,)

3aganue 2. lneanpHBIH JBYXaTOMHBIH Ta3 oO0BeMOM S5 1 U JIaBICHHEM 10° TIla
W30XOPUYECKH HAarpeiid, B pe3yJabTaTe 4Yero CpeaHss KUHETHYeCKash DHEPrUs €ro MOJICKYJ
yBenuumiiach ot 0,0796 3B g0 0,0923 5B. Ha ckonbko npu 3TOM U3MEHHUTHCS JaBieHue raza? B
JaNbHENIEM ra3 U30TEPMUUECKH PACIIUPUITN 10 HayaJabHOTro AaBieHus. Onpeaenurte o0beM rasza
B KOHIIe nporiecca. OtBet: yBenuuutes Ha 0,16 Mlla; 5,8 .

3ananue 3. Onpenenute KodQPUIMEHT TETUIONMPOBOIHOCTH A a30Ta, eciin KO3PHUITUECHT
JUHAMUYECKON BA3KOCTH 1 JJIsl HEro mpu Tex ke ycioBusax paseH 10 mxlla-c. Oter: A=7,42
MB1/™M-K.

3ananue 4. 12 r a30Ta HAXOATCSA B 3aKPBITOM cocyie 00bemoM 2 11 mpu Temmeparype 10°C.
[Tocne HarpeBaHus 1aBJI€HUE B COCY/E CTAIIO PABHO 104MM.pT.CT. Kaxkoe xonmuuecTBo Temia 06110
coo01eHo ra3zy npu HarpeBanuu? Otser: 4,1+ 10° JIx.

3apanue 5. Cmemanu Bogxy Maccoit mi=5kr npu temmeparype T1=280 K ¢ Bogoii maccoit



my=8kr npu Temmneparype Tp =350 K. Haiitu: 1) temneparypy 0 cmecu; 2) uzmeHnenue AS
SHTponHH, poucxozsiiee npu cmemuBannn. OteeT: 323 K; 0,3 xJ[x/K.

KonTpoasHas padora Ne 3 «jeKTpU4eCTBO U MATHETHU3M

3amanme 1. DiekTpruueckoe noje co3gaHo aByms 3apsaamu 1=10 K u  q=-20 uKu,
HaxoaAumMMucs Ha pacctosHun d=20 cM apyr ot apyra. OnpenenuTs HanpsHDKEHHOCTh MOJS B
TOYKe A, yJaJ€HHOW OT MEepBOro 3apsja Ha paccrosHue r1=30 cM U OT BTOporo Ha r,=50 cm.
Paccuurare paboTy, KOTOpYI0 HEOOXOIMMO COBEpIIMTH, YTOOBI MEPEHECTH TOUCUHBIA 3apsin
qg=5~10'4 Kt 13 Toukn HaxonAmuics mocepeuue Mexay 3apsaamMu B Touky A.  Otset: 280B/Mm,
0,42 JTx.

3amanme 2. Mmeercs npenHa3HauYeHHBIN 119 U3MEPEHUsI pa3HOCTH noTeHnuanos 10 30 B
BOJIbTMETp comnportuBieHueM 2 kOwm, kortoporo pasaeneHa Ha 150 penenuii. Kakoe
COMPOTUBIIEHUE HAJO0 B3STh U KaK €ro BKJIIOYHUTh, YTOOBI 3TUM BOJHTMETPOM MOKHO OBLIO
M3MEPUTh Pa3HOCTb NOTEHIMaANIOB 110 75 B? Kak n3mMeHurcs npu 3Tom 1ieHa JesieHus BoJIbTMeTpa?
Otset: 3 kOwm, 0,5 B/gen.

3aganue 3. Ilo npoBosouHOl pamke umerouiel GpopMy MpPaBUIBLHOTO MIECTHYTOJIbHUKA,
unet Tok cwio [=2 A. Ilpu sTOM B 1EHTpe pamMKu oOpa3yeTcs MarHMUTHOE TMOoJe C
HaNpPsUKEHHOCTRIO 33 A/M. HaliTu inHy poBOJIOKH, U3 KOTOPOii caenana pamka. Oteer: 1=0,2 m.

3aganue 4. [IpoBoasias pamka noMelnieHa B 0JJHOPOIHOE MarHUTHOE 110JIe ¢ MHAYKIuel B
= 0,1 Tn. [110CKOCTh paMKH COCTaBIJIIET C HaNpaBICHHEM MAarHUTHOTO MOJIA Yrol ¢ = 30°,
[Tnomane pamku S = 20 M, conpotusienue R = 0,1 Om. MarnuTHoe mnosie paBHOMEPHO
yMeHblIaercs 10 Hyns 3a Bpemst At=0,1 c. Onpenenute: a) cpenHee 3HaYCHUE 3.]1.C. UHAYKIIUH,
BO3HUKAIOILIEH B paMKe; 0) Crily MHAYKLMOHHOIO TOKA; B) 3apsij, KOTOPBIM IPOTEYET IO PaMKe 3a
BpeMsi ymeHblueHus noist. Oreet: 1 MB; 10 MA; 10° Ko

3aganue 5. ConeHousi ¢ MHAYKTUBHOCTHIO L=7 MI'H 1 akTHUBHBIM conpoTuBieHrueM R=44
OM DOAKIIOYWIM K HUCTOYHHUKY NOCTOSHHOro HampsbkeHus Up, a 3areM K TIeHepaTtopy
CHUHYCOMIAJIbHOTO HaNpspKeHUs ¢ aeiictByromuM 3HaueHueM HanpsbkeHust U,=Uo. Ilpu xaxoit
4acTOTe T'€HepaTropa MOUIHOCTb, MOTpediseMas COJeHOUAOM, OylneT B 5 pa3 MEHbIIE, YeM B
nepBoM ciydae? Oteer: v=2 kl'11.

2 cemecTp
Koutpoasnas padora Ne 4 «Onruka»

3aganue 1. B onbite OHra Ha mytu ogHOro U3 MHTEPGEPUPYIOMINX JTydel Mmomelaiach
TOHKasl CTEKJISIHHAs IUIACTHHKA, BCJIEICTBUE YEro LEHTpajbHas CBETJas I0J0Ca CMEIalach B
MOJIO’KEHNE MEPBOHAYAIBHO 3aHATOE IATON CBETJION MOJOCOM(HE cuuTasi LeHTpanbHOH). Jlyu
najgaeT Ha IJIACTUHKY nepneHauKkymispHo. [lokasaTens npemomienus miactuHkua n=1,5. JnuHa
BOJHBI cBeta A=6-10" M. KakoBa Tonmuna rmacTuakn? OTBET: 6 MKM.

3aganue 2. benblil CBET NajacT HOPMalIbHO HAa IMOBEPXHOCTb CTEKISIHHOW IJIACTMHKH
tommuaon d=0,4 MM, Haxoxsmieics B Bo3ayxe. [lokazaTens mperomiieHHs] CTeKsa Nhe=1,5.
Omnpeznenure: a) TEOMETPUUECKYIO M ONTHYECKYIO PAa3HOCTh X0Jla MHTepPEpUPYIOMIUX JIyuel B
MIPOXOJSIIEM CBETE, 0) TMHBI BOJH, HUHTEHCUBHOCTh KOTOPBIX OCIA0ISIETCs MOCIIe MPOX0XKICHUS
1acTUHKU. CUUTaTh, YTO BUMMAs 4acTh CIEKTpa JIEKUT B MHTEpBaje AuH BojiH 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
JWHUSA C ITTUHOM BOJTHBI A=630 HM BHHA B CIIEKTPE TPETHETO MOPSIKA MO yriom ¢=71 0 Kakas
CIEKTpaJIbHasl JIMHUS BHUJHA TOJ 3TUM )K€ YIJIOM B CIIEKTpE ueTBepToro nopsaka? Yemy paBHa
noctosiHHas pemieTku? CKOJIbKO BCEro KpaCHbIX MAKCUMYMOB J1aeT 3Ta pemierka? Oteet: 473 HM;
2 MKM, 7.

3ananue 4. JIBa mojspu3aTopa pacroiOKEHBI TaK, YTO YroOJ MEXKIY UX TUIOCKOCTSIMHU
IIPOIyCKaHWsl paBeH 25°, Onpenenutb, BO CKOJBKO pa3 YMEHBUIMTCS HWHTEHCUBHOCTH



€CTECTBEHHOT'O CBETa MPU MPOXOXKJeHHUH: 1) yepe3 oamH (MEpBBIN) MoNspu3aTop, 2) depe3 obda
noysipuzatopa. Koaddunuent nmormomenus ceera B nojsipuzarope pasen 0,08. Otser: 2,17;
2,88.

3aganue 5. Kakas noss suepruu potoHa u3pacxoioBaHa Ha paboTy BBIPBIBAHUS DJIEKTPOHA,
ecnmu kpacHas rpaHuna (oroddpdexra 307 HM W MaKCHMaNbHAs KWHETHUYECKAs SHEPTHS
dotoanexkrponor 1 3B? Otser: 0,8.

KonTpoubnas padora Ne 5 «KBanroBasi puzuka»

3ananme 1. Uepnoe teno umeet temneparypy 3 kK. [Ipu oxnaxaeHuu Tena AJMHa BOJIHBI,
MPUXOANIASACS HA MAKCUMYM H3JIy4aTeIbHOW CIIOCOOHOCTH, M3MeHuIach Ha 8 MkM. Jlo kakou
TeMneparypsl oxyaguiocs Teno? Oteer: 323K.

3apnanme 2. DOJexkTpoH oOjamgaer KuHetnueckod sHeprueir 30 sB. Onpenmenuthb
JeOpOIIIEBCKYIO UTMHY BOJHBI 3JICKTPOHA. BO CKOJIBKO pa3 U3MEHHUTCS dTa JJIMHA BOJIHBI, €CIIU
KHMHETH4YecKas sHeprusa ymenbiutes Ha 20%? Otser: 2,2 1010 Mm; 1,12.

3ananmue 3. [Ipu IBMKEHUH YaCTHUIIBI BJIOJIb OCH X CKOPOCTh €€ MOXET OBITh OIpeIesieHa C
TOYHOCTBIO (ommuOKoi) gm0 1 cm/c. HaliTh HeomnpeaeleHHOCTh KOOPAMHATHI, €CIM YaCTUIICH
sBisieTcsi: 1) anektpon, 2) npoomnka maccoii 0,1r. Oteer: 0,01wm; 102w,

3aganue 4. Yactuna HaxoauTcs B OECKOHEYHO TTyOOKOW OJHOMEPHOHN MOTEHIMAIBHOM
uMesi MUHIMAJIbHYO dHepruto. KakoBa BeposSTHOCTH OOHAPYKCHHSI YaCTHIIBI B CPEAHCH TPETH
sMbeI? OtBeT: 0,609.

3apnanme 5. OmnpenenuTh JIWHY BOJHBI, COOTBETCTBYIOIIYIO TPEThEU JHHUHU CEpUHU
bansmepa: 1) B cnektpe uznyuenuu Bojmopoza, 2) B cnekrtpe uznyueHus mona remnus. OTBeT:
434um, 109HM.

KonTpoabsnas padora Ne 6 «®@u3uka siipa v 3J1eMEeHTAPHBIX YaCTHID)

3ananme 1. IlepBoHauanbHas Macca M30TONAa UpUaus oI paBHa M = 5 r, mepuon

nosypacnana 75 cyrok. Onpeaenure, CKOJIbKO sSIep pacnazeTcs 3a 1 CeKyHIy B 9TOM Ipernapare.
CKonpKO aTOMOB 3TOro Inpemnapara ocraHercs depe3 30 CyTOK M BO CKOJIBKO pa3 M3MEHHUTCS
aKTHBHOCTB Iperaparta 3a 310 Bpems? Otser: 1,67-10%; 1,2-10%%; 1,32,

3ananme 2. Snpo Oepwinus-7 f-paanoakTuBHO No cxeme K-3axBata. 3anmcaTh peakiuio.
Kakwue yacTuis! npu 3ToM 00pa3oBayinch?

3ananme 3. HeliTpuHHOE n3ydeHne 3Be3/1b MOXKET BOSHUKHYTD 3a CUET 00BbEeTMHEHUS JIBYX
MPOTOHOB ¢ 00pa3oBaHUEM JeHTOHA. 3anumuTe peakiuio. Kakue yactuipl eme oOpa3yorcs B
3TOU peakiuu?

3aganue 4. Haiitu sHepruio cBsi3u s1pa, KOTOPOE UMEET OJIMHAKOBOE YHCJIO MPOTOHOB U
HEUTPOHOB U pajanyc, B MOJITOpa pa3a MEHbIIUH paauyca siapa 2’Al. OTBeT: °Be, 56, 5 MaB.

3apganme S. V3 nmepBoHauanbHO CBOOOJHBIX NMPOTOHOB M HEUTPOHOB oOpaszyercs SApO
yriepona-12. Kakast sHeprust mpu TOM BBIACISIETCS, KaK OHA Ha3bIBaeTcsi? Eciu cMHTe3upoBaTh
TakuM o0pazoM 1 r yriepojaa, TO CKOJBKO BCEro BBLACTUTCA MpHU 3ToM sHepruu? Kakomy
KOJIMuecTBY He(TH 3Ta sHeprus skBuBaneHTHa? OtBeT: 92,4 M»aB; 740 T'JIx; 16 T.

BreaynuTopHasi camocTosiTelibHasi paboTa 00ydJarommxcs BKIIOYAET B ce0s: popaboTKy
JIEKIIMOHHOTO MaTepuaia, M3yudeHUe JMTEpaTyphl MO COOTBETCTBYIOLIEMY pa3felNy; pelleHue
WHIUBUIYAJIbHBIX JIOMAITHUX 3a/1ad, TMOATOTOBKY K BBIMOJTHEHUIO  JTAOOPATOPHBIX padoT,
MOJITOTOBKY K OTYETY 10 Jab0paToOpHBIM paboTaM, MOATOTOBKY K CEMUHApaM.

Ilpumepnvie unousudyanvuwvie domauinue 3aoanus (M/13)

1 cemecTp



3apaua Ne 1 «KnHemMaTHKa MocTynareJJbHOr0 ¥ BpalaTeJbHOI0 IBHUKEHU D)

TouKa JBHKETCS IO OKPYKHOCTH pamuycoM 4 M mo 3akomy S=A+Bt rre S —
NpoONJeHHbIH TyTh, A=8 M, B=2 M/c?, t- Bpems. OmnpenenuTh, B KaKOl MOMEHT BPEMEHHU
HOPMAJIBHOE YCKOpEHHe paBHO 2 M/c’. HaliTi CKOpOCTb, TAHTEHIHANBHOE H TIOJTHOE YCKOPEHHE
TOUYKH B 3TOT MOMEHT BpEMEHHU

3amaua Ne 2 «/IluHaMKMKa IOCTYNATENbHOT0 ABUKEHHS»

Ha 0601 maxoBuka auamerpom 60cM HaMOTaH IIHYP, K KOHIY KOTOPOTO MPUBSI3aH IPY3 C
Maccoit 2 kr. OnpeaenuTs MOMEHT HHEPIIMM MaXOBUKA, €CJIM OH BpallasiCh PABHOYCKOPEHHO OJT
NeiiCTBUEM I'py3a, 3a BpeMs t=3c¢ nmpruoOpes yriioByro CKOpOCTh 9 paj/c.

3amaua Ne 3 «/IlnHaMuka BpamaTeJbHOI0 JIBUKEHUSD)

HaBans BUAC NUJIMHApPA C FOpI/I?,OHTaJIBHOﬁ OCBhIO BpalllCHHA HAaMOTaHa HEBECOMAA HUThb, K
KOHILY €€ MPHUKpeIuieH rpy3. Kakyro yrioByro cKopocTh OyaeT HMETh BaJl CITCTs 2C TIOCIIE Havalia
JBIDKEHUSI TPy3a, eciii Macca Baia 4 kr, ero paauyc 20 cm, macca rpy3a 0,2 xr, 1eicTBUEM CHUIT
TPEHUs Ha JBWKYIUECS TeJIa MOXHO MpeHeOpeub

3amaua Ne 4 «3aKoHBI COXpaHEHUSI B MEXAHUKE»

JlBa ManbIx mo pasmepy rpys3a maccamu mp=10 kr U mp=15 Kr mojBemeHbl Ha HUTAX
OJIMHAKOBOM 1iuHbI L=2 M B OJJHO TOUKE U CONpUKacaloTcsa Mexay co0oil. MeHbuii rpy3 ObLI
oTKI0HeH Ha yroi a=60° u ormymen. OnpeneTuTe BHICOTY, Ha KOTOPYIO TIOXHAMYTCS 00a rpy3a
nocJie abCOoNIIOTHO HEYNPYToro yjaapa

3agaua Ne 5 «Mexannueckue KoJIe0aHUA»

[Tepuox 3aTyxatoniux kojnedanuil paseH T = 4c¢, norapupMuyeckuil JEKpEMEHT 3aTyXaHUs
1,6; HauyanmpHast (asza paBHa 0. CmenieHue Touku B MoMmeHT T/4 paBHo 4,5 cMm. Hamwmcatsb
ypaBHEHUE Koe0aHUM U MOCTPOUTH rpaduK B Ipesesiax TPEX MeproI0B

3agaua Ne 6 «Pe A THBHCTCKASA MEXaHUKA»

B mabGoparopHoil cucteme oTcueTra OJHAa W3 JABYX OJMHAKOBBIX YaCTHUI[ C MAaccoll mg
MOKOUTCS, JIpyrasi ABMKETCS ¢O CKOpOCThI0 v=0,8¢ MO HaNpaBICHUIO K MOKOAILIEHCS YaCTHUIIE.
Ornpenenurte peNITUBUCTCKYIO MACCY JIBIDKYIIEHCS YaCTUIIBI B JITAOOPATOPHOM CHCTEME OTCUETa U
€€ KUHETHYECKYIO SHEPT U0

3agaua Ne 7 «MKT. Crarucruueckas puznka»

B cocyne o6bemom 20 11 HAXOIUTCS CMECh BOJIOPOA U Telus o NaBieHneM 2 atM. Oomas
Macca CMECHu 5 T. I/ISBCCTHO, qT0 cpelesm KHHCTHUYCCKAas 3Hepr1/m HOCTyrIaTeJ'IBHOFO ABUXXCHUA
MoJiekyJ1 cMecH ra3oB paBHa 0,038 »3B. Bo ckonbKko pa3 OTIM4aOTCss MacChl BOJOPOa U Tellusl B
cMmecu?

3axauya Ne 8 «MneanbHbBIH ra3»

3 MoOns a3oTa IUIOTHOCTBIO p=1,251<r/M3 M30XOpHO Harpeiau TakK, 4TO €ro JaBJEHUE
mmenumacs ¢ 1,1:10° Tla go 1,6-10°la, a 3atem n300apHO CKalKM [0 MEepBOHAYAIbHOM
Temneparypbl. Onpenenure TeMrnepaTypbl B KaXI0M U3 TPEX OMUCAHHBIX COCTOSTHUIN U KOHEYHBIN
o0beM raza. M3o0pasute rpaduku 3TUX MporeccoB B koopauHarax P-T



3amaya Ne 9 «IlepBoe Ha4Ya 10 TEPMOAMHAMU KW

B pesynbpTare M30TEPMUYECKOTO pACHIMPEHHs a30Ta Maccoil M=0.2Krmpu TeMmiepaTtype
T=280 K o6weMm ero yBenmuuBaercsi B 2 paza. Onpenenuts: 1) paboty A, COBEpPIICHHYIO Ta30M
npu pacmmpenun; 2) usMeHenne AU BHyTpeHHEW »Hepruu; 3) KOJWYECTBO TEIUIOTHI Q,
MOJTy4EHHOE Ta30M

3agaua Ne 10 «Bropoe Ha4a/10 TepMOAUHAMHUKN»

Kycok mpma maccoit m =200r, B3sareiii mpu temmneparype t; = -10C°, Ol Harper a0
temrepatypsl t; =0C° u pacmmaBien, mocie 4dero oOpas3oBaBmuasics Boja ObUIa Harpera a0
temmneparypsl t3 = 10C°. Onpenenuts u3MeHeHne AS SHTPONUU B X0JI€ YKa3aHHBIX IPOIECCOB.

3amaua Ne 11 «QuiekTpocTaTukay

DIeKTpUUYEecKoe 1oje co3gano AByms 3apsaaamu q1=10 HKn u qu=-20 uK, Haxoasmumucs
Ha pacctosiHuu d=20 cM npyr ot npyra. OnpeneanuTs HapsXKEHHOCTH MOJIs B TOYKE A, yIaJleHHON
OT TMEpBOro 3apsiaa Ha paccrosHue r1=30 c¢cM u oT BTOporo Ha 1,=50 cMm. Paccuutath paboty,
KOTOPYIO HEOOXOJMMO COBEpPIIMTH, YTOOBI MIEPEHECTH TOYCYHBIN 3apsi qQZS-IO'4 Kut u3 touku
HaXOJSAIIUNCS TOCePEANHE MEXKTY 3apsiiaMy B TOUKY A.

3amaua Ne 12 «IlocTOSAHHBIN 3JIEKTPHYECKHIA TOK»

Ha puc. 3.1. &1=1,0 B, &,=2,0 B, £3=3,0 B, r1=1,0 Om, 1,=0,5 Om, r3=1/3 Om, R3=1,0 Om,
R3=1/3 Om. Omnpenenure: 1) cuibl TOKa BO BCEX YyYacTKax IIEMH; 2) TEIUIOBYIO MOIIHOCTD,
KOTOpasi BhIJIEISIETCA Ha COMPOTUBIIEHUH R3.

A €212

Rz

nr 51

3agaua Ne 13 «QuekTpoMarueTusm»

[To n1ByM O€CKOHEYHO UIMHHBIM HPSIMBbIM MapajijieIbHbIM MPOBOAAM, HAXOISALIMMCS Ha
paccrosinuu R=10,0 cm apyr ot npyra B Bakyyme, TeKyT Toku [1=20,0 A u [,)=30,0 A oguHakoBoro
HanpasieHus. OnpenenuTe MarHUTHYIO MHIAYKIUIO ToJis B, co3naBaeMoro TokamMu B TOYKaXx,
JeKalluX Ha MPsMOM, COeTUHSIOMUX 00a mpoBoaa, eciau: 1) Touka C JEKUT HA PacCTOSIHUU
r=2,0 cM neBee JeBOro mpoBoja; 2) Touka Jl JeKuUT Ha paccTosiHUM 12=3,0 cM IpaBee MpaBoro
npoBoja; 3) Touka G NeXUT Ha paccTossHuU r3=4,0 cM mpaBee JIeBOro MpoBoO/Ia.

3agaua Ne 14 «QiieKTpOMarHeTu3m»
OnexTpoH, yckopeHHbI Hanpsbkennem U=200 B, Bietaer B 0lHOPOAHOE MarHUTHOE I1OJIE C

WHIYKIUEn B=0,7-10" Tx NEPNEHAUKYIISIPHO CUJIOBBIM JUHUAM. Haiith pagnyc OKpy»XHOCTH,
110 KOTOPOM ABMXKETCA JIEKTPOH B MAarHUTHOM 110JI€ ¥ niepuoz ero BpamieHus. Otser: R=0,68 m;



T=5,1-10"c.
3apaua Ne 15 «Dy1eKTpOMarHuTHasi MHAYKIUSD)

[TpoBoasmINK TUIOCKUI KOHTYp, ML (GopMy OKpyxkHocTH paguyca r = 0,05 m
IIOMEIIEH B OJHOPOJAHOE MAarHUTHOE II0Jieé TaK, 4TO JIMHUM MAarHUTHOW MHIYKLUUHU MOJIS
HaIpaBJIeHbl MEPHNEHAMKYISIPHO IIOCKOCTH KOHTypa. CompotuBineHue koHtypa R = 5 Owm.
MarauTtHas UHAYKIUS MeHseTcs mo 3akoHy B = kt, rme k = 0,2 Tn/c. Onpenenwure: a) 3.1.cC.
WHIYKIMH, BO3HUKAIOIIYIO B 3TOM KOHTYype; 0) CHIIy MHIYKIIMOHHOTO TOKa; B) 3apsjl, KOTOPBIH
IPOTEYET [0 KOHTYPY 3a MEPBbIC 5 CEKYH N3MEHEHMSI MOJIs.

2 cemecTp
3amaya Ne 16 «aTepdepeHnus cBeTa OT TOYEYHBIX HCTOYHUKOB)

B onpire KOHra nma mytu omHoro u3 MHTEpGEPUPYIOIIMX JIydel MOMeIllaiach TOHKAs
CTEKJISIHHAS TIJIACTUHKA, BCJICACTBUE YETO IIEHTPAJIbHAS CBETIIAs MOJI0Ca CMEIAIach B MOJIOKEHUE
MEePBOHAYAIILHO 3aHATOE ISITOM CBETIION MOJIOCOM(HEe cuMTas UeHTpaiabHou). Jlyd magaer Ha
MJIACTUHKY TepreHauKyasipHo. [lokazatens mpenmomieHus miactTuHkd n=1,5. J[nMHa BOJIHBI
2=6-10" M. Kakosa TOJIIIIUHA [IJIACTUHKU?

3anaua Ne 17 «AnTepdepeHuns cBeTa B TOHKHX IVICHKAX)

[TnockomapasienbHas CTEKJISHHAs TUTACTMHKA TOJIMMHOW d=1,2 MKM M C MoOKa3arejaem
MIPEJIOMIIEHUS Ner=1,5 TOMeIeHa MeXIy IBYyMsI CpelaMH C TIOKa3aTeNIsIMH IIPEIOMIICHHS N1 U Ny.
Cser ¢ mmHO# BoaHBI A=0,6 MKM MajaeT HOpMAJIbHO HA TUIACTUHKY. OnpenenuTe OnTHYeCKyIo
pa3HOCTh XOJa BOJIH, OTPAXEHHBIX OT BEPXHEHM W HWKHEW IOBEPXHOCTEM IUIACTUHKU U
OTpeieNIuTe, YCHUICHWE WIM OCllablieHne MHTEHCUBHOCTH MPOHCXOAUT NpU HUHTepepeHIuu B
CIEMYIONIUX CIIydasx: a) n1<n<ny; 6) ng<n>n,

3agaua Ne 18 «/luppaxuus @penens»

Haiinure paanycel nepBeix Tpex 30H OpeHens A MII0CKOM BOJIHBI, €CJIM PACCTOSIHUE OT
BOJIHOBOH MOBEPXHOCTH JI0 TOUKU HaOmoaeHus 1 M. Jnuna BomaHsl A=500 HM.

3agaua Ne 19 «/Inppakuus ®paynropepa»

Haiitn HanOonpmmii NOPsIOK CHEKTpa /ISl JKeITOM JIMHUN HATPUs C JUIMHOW BOJIHBI A=589
HM, €CJIM [TOCTOsIHHAs AudpakunoHHoN perieTku d=2 MkM. CKOJIbKO BCETr0O MaKCUMYMOB JIa€T 3Ta
pewerka? [lox kKakuM yriom ¢ HabIOAAETCS MOCIEAHUNA MaKCUMyM?

3agaua Ne 20 «Ilonsipu3anus cBera»

Yron Mexay IIIOCKOCTAMU IPOIyCKaHMsI JBYX MOJSPU3aTOPOB PABEH 50°. EcrecTBeHHbI
CBET, MPOXOJIs Uepe3 TaKylo cucremy, ociabdisercs B 8 pas. [Ipenebperast norepsiMu cBeTa npu
OTpa’KE€HHH, OTIPENIeUTh KO((HUIIMEHT TOTJIONIEHHS CBETa B MOJISpU3aTOpax

3apaua Ne 21 «@orto3dgdexr»

OnpenenuTh HAaUMEHBIINN 3aIePKUBAIOLINI MOTEHIIM A, HEOOXOIUMBIH I IPEKpaLeHHS

OMUCCHH C TIOBEPXHOCTH (POTOKATO/IA, €CIIM OH OCBEIIASTCS U3MyuYeHUEM ¢ AMMHOM BomHBL 0,4
MKM, a KpacHasi rpaHula JJis Marepraiia karoga pasHa 0,67 MKkm



3amaua Ne 22 «TensioBoe u3rydeHue»

UYepnoe teno Harpenu ot Ttemmneparypel 600K no 2400K. Bo ckosibkO pa3 yBeauyuiach
oOmias TeryioBasi 3Heprus, uziaydaemas TenoM? Ha CKOJMbKO H3MEHWIACh JJWHA BOJHBI,
COOTBETCTBYIOIAasi MAKCUMYMY SHEPTUU U3TYYCHHsSI U CIIEKTPAJIbHBII COCTaB U3ITy4eHUs?

3amaua Ne 23 «Idpdext Komnrona»

®dotoH ¢ sHeprueit 1 MsB paccessics Ha ¢cBOOOAHOM MOKOMBIIEMCS 3JIeKTpoHe. Haitu
KMHETUYIECKYIO SHEPTHUIO DJIEKTPOHA OT/Ia4H, €CIIA B PE3Yy/IbTAaTe PACCESHUS JITMHA BOJIHBI (DOTOHA
n3MeHunach Ha 25%

3agaua Ne 24 «Jj1eMeHThHI KBAHTOBOH MEXaHUKH)

HpI/I JABHXXCHHUU 9aCTULBI BAOJIb OCHU X CKOPOCTb €€ MOXKCET OBITE ornpeaciicHa ¢ TOYHOCTBIO

(ommbxkoif) 1o 1 cm/c. HaiiTi HeompeneaeHHOCTh KOOPAWHATHI, €CIIM YacTUlel siBisercs: 1)
JIEKTPOH, 2) npoduHKa maccoit 0,1r

3agaua Ne 25 «HacTua B MOTEHIUAJLHON AMe)
CoOcTtBeHHast (DYHKIHS, OIMCHIBAIONIAS COCTOSIHME MHKPOYACTUIBI B OCCKOHEYHO

. m
. . . ¥, (x)=Csin—x
IyOOKOM TMOTEHIUATBHON siMe IHUPUHON {, UMEeT BUJ I . Hcmons3yst ycloBHs

HOPMUPOBKH, OIIPEIEIUTE OCTOSIHHYIO C.
3apauya Ne 26 «<Atom no reopuu bopa»
BbruucnuTh paanychl epBbIX TpexX OpOUT JIEKTPOHA B aTOME BOJIOPOIa
3agaua Ne 27 «M31y4yenue aTromay

Haiitu Han60any10 W HAMMCHBIIYIO JJIMHBI BOJIH CCpHUU ITamena B CIICKTPEC H3IYUCHUA
BOOOpOaa. CpaBHI/ITB MOJTY4YCHHBIC 3HAYCHHA C JJIMHAMU BOJIH BUAUMOI'O U3JTYyYCHUA

3agaua Ne 28 «Paan0aKTUBHOCTL»

192
[TepBoHauyanpHas Macca M30ToNa UpUAMS 7 paBHa M = 5 T, mepuoj noaypacnaaa 75

cytok. Onpeznenute, CKOJIBKO siep pacnajaercs 3a 1 cekyHay B 3ToM npenapare. CKOJIbKO aTOMOB
ATOro mpemnapara ocraHercs uepe3 30 CyTOK U BO CKOJIBKO pa3 U3MEHUTCS aKTUBHOCTD ITpenapara
3a 3TO Bpems?

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

B neHTpe conHIa mpoTekaeT TepMOsIEpHas peaklMs CUHTe3a Trelus U3 BOAOPOAa, B
KOTOPOH M3 YeThIpeX MPOTOHOB o0pa3zyeTcs sapo He™ u aBa mo3uTpoHa. 3anuinTe 3Ty peakiuio.
Kaxkwue ere yactuiibl o0pa3yroTcs B HEt?

3agaua Ne 30 «JHeprus B iIePHbIX peaKIMAX»

2 .
Kakoe kommaectBo U?*® «BBITOpaeT» 3a Toj B SIEPHOM PEaKTOPE C IITEKTPHUECKOl
MomHocThio 1 I'Bt 1 k... 38%? Cumurate, 4To pacnaj saep ypaHa noJ JEHMCTBUEM TEIIOBBIX



HEUTPOHOB MPUBOAUT K 00pa30BaHHUIO M30TONOB KCeHOHA-141, cTpoHIUA-92 1 Tpex BTOPUYHBIX
HEUTPOHOB.

Ilepeuenv nadopamopnuix paoom
1 cemectp

Ne 1 «IIpumeHeHne 3aKOHOB COXpaHEHHUs AJIs ONIPEeNICHHs] CKOPOCTH IOJIeTa ITYIIH»

Ne 4 «MccnenoBanue BpaaTeabHOro ABMXKEHUS TBEPAOIO TEIa BOKPYT HEMIOABM)KHOM OCH»

Ne 5 «Onpenenenne XxapakTepUCTUK 3aTyXarOIUX KoneOaHui (U3NIECKOro MasiTHUKA

Ne 11 «M3yueHne cTaTUCTUUECKUX 3aKOHOMEPHOCTEN»

Neo 14 «Onpenenenue nmokaszarens aauadatsl MeTooM Kinemana u Jlezopmay

Ne 21 «MccnenoBanue 31€KTpOCTATUUECKOTO OIS C TIOMOILLBIO 30HIa»

Ne 24 «Pacmmpenue npezena U3MEpeHHs aMIiepMeTpa OCTOSTHHOI'O TOKa»

Ne 28 «OmnpeneneHve WHAYKTUBHOCTH KaTyIIKM M MAarHUTHOW IPOHUIAEMOCTH
(beppOMarHuTHOIO TeIa»

2 cemecTp

Ne 32 «Onpenenenue paguyca KpUBU3HBI JIMH3BI U TIOJIOCHI IPOMYCKAHMs CBETO(PUIBTPA C
noMoupro kojeu Heroronay

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

Neo 35 «Onpenenenue KOHIEHTPALMK PACTBOPOB Caxapa U MOCTOSIHHOM BpALLIEHUS»

Ne 36 «CHsTHE BOJNBTAMIIEPHBIX XapaKTEPUCTHK (OTOIIEMEHTA W OIPENEICHUE €ro
YyBCTBUTEIbHOCTH

No 41 «MccnenoBanue Bo30yx ICHUSI aTOMOB Ta3ay

Ne 42 «Ompenenenue TIaBHBIX KBAHTOBBIX YHCEN BO30YKIEHHBIX COCTOSHHII aroma
BOJIOpOZa»

Ne 51 «3y4yeHne 3aKOHOMEPHOCTEN O-pacraga

Ne 53  «Ompenenenve MakCUMalbHOM SHepruum [B-yacTULl M HUJASCHTU(PUKALUSA
PaAMOAKTUBHBIX MPENapaToOB)

Ilepeuens 6onpocoe kK ceMunHapcKum 3aHAMUAM
1 cemecTp

Cemunap Ne 1 "KuHemaTuka M JMHAMHKA NOCTYNATEJIbHOI0 W BpPamiaTeJbHOIO

IBHKEHUH"

1. Mexanunueckoe nBmxenue. Cucrema orcuéra. MatepuanbHas TOUKa.

2. OCHOBHBIE KMHEMAaTHYECKHE XAPAKTEPUCTHKH: IMEpEeMEIIeHUe, MyTh, CKOPOCTh, YCKOPEHUE:
MOJTHOE, HOpMaJIbHOE, TaHTeHInanbHoe. Kinaccuukanus 1BuxKeHnH.

3. TlocrymatenbHoe aBrkenue. LleHTp mace. BpamiarensHoe ABMKECHHE.

4.OCHOBHBIE KMHEMAaTHUYECKHE XAPAKTEPUCTUKHU BPAIIATEIBHOTO JBMKEHHS: YroJd IOBOPOTA,
YIJI0BOE NIEpPEMENLICHHE, YTIOBbIE CKOPOCTh U YCKOPEHHUE.

5.CBsi3p MEXIy IUHEHHBIMH U YIJIOBBIMH XapaKTePUCTHUKU MABM)KEHUS. PaBHOMepHOEe H
paBHOIIEpEMEHHOE BpalaTenbHoe qBUxKeHUs. [loHsTHE cocTOsTHUSA GU3NYECKON CUCTEMBI U
YpaBHEHUS JBUKEHUS.

6. JlnHamMHuyecKre XapaKTepUCTHKH: CHJIa , CHJIIOBOE TIOJIe, Macca, NMITYJIbC.

7. 3axonsl HeioTOHA.

8. JluHamMHUecKkue XapaKTePUCTHKH BPAIIATEIHHOTO IBM)KCHHUS: MOMEHT CHJIBI OTHOCHTEIHHO
0CH, MOMEHT nHepuuu. OCHOBHOM 3aKOH IMHAaMUKH BPalaTEIbHOTO IBUKECHHUS.



Cemunap Ne 2 "3akon coxpanenus"
1. 3akoH coXpaHEHHUs UMITYJIbCA, YCIOBUS €r0 BBIMOTHEHUS.
2. 3aKOH COXpaHEHHUs] MOMEHTA UMITYJIbCa, YCIOBUS €r0 BHITIOJHECHUS.
3. Pabora, momHocTth. PabGoTa rpaBUTallMOHHOW CHUJIBI, KOHCEpBAaTHBHbIE CHIBL. Pabota
pesynbTupytomed cuibl.  KuHernueckass 3Heprus, Teopema 00 H3MEHEHUM KUHETHYECKOU
SHEPIUH.
4. 3aKoH COXpaHEHMs IMOJHON MEXaHUYECKOW SHEPTUH, YCIIOBHUS €r0 BBHIIIOJIHEHMS.
5. CoypapeHue nByX Tel.
6. CBs3b 3aKOHOB COXPAaHEHHSI CO CBOMCTBAMH MPOCTPAHCTBA U BPEMEHH.

Cemunap Ne 3 "Kosebanusi v BoJIHBI"
Pu3nuecKuil 1 MaTEMaTUYECKUN MATHUKU.
I"apmonmueckue, cBOOOTHBIC, BBIHYKICHHBIC U 3aTYXAIOIINE KOJICOAHMS:
muddepeHnranbabie, TpadUKU, XapaKTePUCTUKH.
SIBnenue pe3oHaHca u ero gusndeckas npupoja. [Ipumepsr.
Bonna. Bunet BoH. Mexanu3m o0pa3oBaHHs MEXaHHUECKUX BOJIH.
3ByKOBas BojHA. Mexanu3M 00pa3oBaHUs 3ByKa B razax.
BonHoBoe ypaBHeHMeE.
Crostuas BotHa. Mexann3m o0pa3oBaHus. Y paBHEHUE CTOSTYECH BOJIHEI.

N

Nookow

Cemunap Ne 4 "CraTncrnyeckue MeTO/Ibl ONIUCAHUA MaKpocucrem"

1. BeposTHOCTH MOSBICHUS TUCKPETHOW M HEMPEPBIBHOM CIydyalHBIX
BEJIMYHH.

2. DyHKUUA pacnpeaencHus BEposTHOCTEH. Y CI0BHE HOPMHUPOBKHU.

3. Cpennee u HanboJiee BEPOATHOE 3HAUCHUE CITyUYaHHON BEITNIMHEI.

4. Cratuctuueckue Metoibl. OCHOBHBIE TMOJIOKEHUS CTAaTHCTUYECKOU
buzukn.

5. Pacnpenenenue Makcsenna, ['aycca, bonbimMana.

Cemunap Ne 5 "TepmoannamMuveckne MeTobl OMMCAHUSA MaKpocucTem"

1. VYpaBHeHME cOCTOSHUS UACATHLHOTO ra3a.

2. Pacnpenenenue 3Hepruu 1o creneHsiM cBo0obl. CpeHss SJHEPrusi MOJIEKYJIbI.

3. TemmoeMkocTs. MoJsipHas 1 yielibHas TETUIOEMKOCTH. Y paBHeHue Maiiepa.
4. BHYTpeHHss SHEeprus Kak (yHKIMS COCTOSHUSA cucTeMbl. PaboTa kak (yHKIMS mporiecca.
5. IlepBoe HauanO TEPMOAMHAMUKHU.
6. M3omponecchl: HM30TEPMUYECKUN, HM30XOpPUUYECKHM, u300apuyeckuif, annabaTudyeckui,
MOJUTPOTUYECKHIA.
7. Outponus. CBoWCTBA SHTPONHMU U30JUPOBAHHOMN CUCTEMBI.
8. BTOpoii 3aK0H TEPMOTNHAMHUKH.

9. Huxkn Kapno. K..x. nukia Kapso.

Cemunap Ne 6 "JaexkTpocrarnyeckoe noJje"
DJIEKTPOCTATUYECKOE MOJIe. DINEKTpUUECKui 3apsia. 3akoH Kymnona.
HampsokeHHOCTB 2neKTpocTaTHuecKoro nois. [IpuHiun cynepno3unuu.

Iotok BekTopa E . Teopema ['aycca.

[ToTeHnaIbHOCTh AJIEKTPOCTATUYECKOTO Mot Teopema o HUPKYISAIIH.

CBsi3b MEXY HAIPSHKEHHOCTHIO U TOTEHIIMAJIOM.

FeOMeTpI/I'-IeCKoe ommcanue 1moist. CHIIoBbIe THHHM. SKBI/IHOTGHHI/IHIH)HBIQ ITOBCPXHOCTH.

SR A

Cemunap Ne 7 "Ilocrosinnbiii TOK. Llenu nocrosinHoro Toka'"
1. Dnexrpuueckuit Tok. [IMOTHOCTE TOKA. YpaBHEHUE HEMTPEPHIBHOCTH.
2. 3axon Oma JuIst OJHOPOTHOTO YYacTKa IETIH.
3. ComnpotuneHue npoBoHuKa. CoeMHEHHE COTPOTUBICHUH.



NoakowhE

9.
10

11.

4. 3akoH Oma 11 HeoqHOpPOoAHOTO yuacTka nenu. Ctopornue cuisl. DC.
5. TIpaBuna Kupxroda.
6. MommHnocTs ToKa. 3akoH Jlxxoynsa-JIeHna.

Cemunap Ne 8 '""MaruuTHoe noJjie. JJ1eKTPOMarHUTHASI MHAYKIUsA'"
1. VCTOYHWMKM MarHUTHOTO TOJIA. MarHUTHOE I0JI€ JBMIKYIIETOCS 3apsja U MPOBOJIHHUKA C
TokoM. 3akoH buo-Casapa.
2. TIoTOK W MUPKYISIIUS BEKTOpAa MHAYKIIMK MarHUTHOro 1oJist. Teopema ["aycca u Teopema
O LUPKYJISALHH.
Cuna JlopeHna. /[BuxkeHue 3apsiK€HHOW YaCTUIIbl B MATHUTHOM I10JIE.
Cuita Ammiepa.
3aKoH 3JieKTpoMarauTHol nHaykuuu Papazes. [Ipasuo Jlenna.
Buxpesoe anekTpudeckoe 1osie.
SBnenune camonHaykiuu. MunyktuBHocTh. ConieHOU .

No ok w

2 cemecTp

Cemunap Ne 9 "Unrepdepenuns u nudpaxuus ceera’

ONEeKTpOMarHUTHbIE BOJIHBI.

KorepeHTHOCTh 1 MOHOXPOMATUYHOCTh CBETOBBIX BOJIH.

WnTepdepenius cBeTa OT IByX HCTOUHUKOB.

WuTepdepeHiys cBeTa OT MI0CKONapalIeIbHON MJIaCTUHKY.

WuTepdepenius cBeTa OT MIIACTUHKY iepeMeHHo| TonuuHbl. Konbua HeloToHa.
[TpumeHeHne UHTEpPEPEHIIUN CBETA.

SAsnenune mudpaxmun. OcoOeHHOCTh TUdpakuuu CBETOBBIX BOyH. udpaxius dpenens u
O®paynrodepa.

IIpununun [rolireHca-@peHensd.  YIHPOIIEHHWE BBIYUMCICHUHM C  IIOMOIIBKO  BEKTOPHOM
JarpamMMmBl.

Judpaxus Openens Ha KpyriioM oTBepcTHH. 30HbI DpeHerns.

. Audpaxknus @DpayHrodepa Ha Y3KOH NPSIMOJIMHEHHOM IIenu. YCIOBUS MaKCUMyMa H

MUHUMYyMa. 3aBUCUMOCTh HMHTEHCUBHOCTH CBETA OT yTIjia Iu(pakLny.
Judpakuuonnas pemerka. OCHOBHbIE XapaKTEPUCTUKU AU(PPAKIIMOHHON pelIeTKU. Y CIIOBUS
[JIaBHBIX MAKCUMYMOB 1 MUHUMYMOB U J0OQBOUYHBIX MUHUMYMOB.

Cemunap Ne 10 "'Tloasipuzanus cera'
ITonspusanus ceera. ECTeCTBEHHBIN U MOJSPU30BAHHBIN CBET.
[Tonstpusanus cBeTa Mpu OTPAXKEHUHU U TIpesioMiIeHUH. 3akoH bprocTepa.
3. Tlonmspuzamuss mpu JBOMHOM JnydenpenomiieHuu. CBolcTBa OOBIKHOBEHHOTO U
HEOOBIKHOBEHHOTO JIY4Ei.
4. Tlonspuszauunonsslie npusmsl. [Ipusma Hukoss.
3akon Mairoca. AHanHu3 MOJIIPU30BAaHHOTO CBETA.
6. Onruyecku aKTUBHBIEC BEIIECTBA. BpallieHne mIocKoCTH MOMSIPU3AIUU CBETA.

=

o

Cemunap Ne 11 "KBanToBas ontuka"
1. TemnoBoe m3mydeHue adcomOTHO YepHOTro Tenma. 3akoH Credana — bomprmana. 3akoH
cMelieHus Buna.
2. KopryckymnsipHO-BOJTHOBOM Ayallu3M CBeTa. DHEprus W HMITydbC ¢GoroHa. JlaBrneHue
CBeTa.

3. ®otorddekT. 3akonsl hoTorddhekra. Dopmyna DHHIITEHHA.
4. Dddext Komnrona. @opmyna Komnrona.
5. BonnoBbIe cBoMcTBa yactuil. JlyimHa BomHBI ne bpoiurs. [IpuHnmm HeompemaeneHHOCTH

[eiizenbepra.



agrwpnE

agrwbdE

Cemunap Ne 12 "Crpoenne atoma'

Mopenu atoma. [InanerapHas Moaenb aToma.

IToctynatel bopa.

N3nydyenune atomMa BOJopojia ¥ BOJAOPOI0TI0I00HBIX cucTeM. CIIeKTpalIbHBIE CEPUH.
®opmyna bansmepa.

CreKTpbsl MHOTO3JIEKTPOHHBIX aTOMOB. 3aKOH Mo3:1.

Cemunap Ne 13 "OcHoBHBI€ 110J107K€HUSI KBAHTOBOM MeXaHUKH"

KBanToBbie cocrostHus. BomHoBas ¢yHkums u ee ¢uszndeckuid cmbicia. [lpunimm
cynepno3unuu. YpasHenue lllpenunrepa, KBaHTOBBIE ypPaBHEHUS ABUKCHHUS.

Hekotopble 3amaun kBaHTOBOM MexaHuku. Yactuma B OECKOHEYHO TIIyOOKOM
NOTEHLUAIbHOU siMe. KBaHTOBaHME SHEPrUy.

KBaHTOBBIE 4MCIIa, XapaKTEPU3YIOIIME IIOJIOKEHUE dJIEKTpoHa B arome. KBaHTOBaHMe
sHepruu. KBantoBanue MomMeHTa uMityibca. CIIMH 3JIEKTPOHA.

Cxema »HepreTHMYECKHMX YpOBHEH aTtoma Bojaopoxa. [IpaBuna orOopa mpu aTOMHBIX
nepexonax.

I'paHnLIBI TPUMEHUMOCTH KBAHTOBON MEXaHUKH.

Cemunap Ne 14 " ATtomHble siipa, X cBoiicTBa. PaguoakTuBHOCTD"

SIBieHME pailOaKTUBHOCTH.

OCHOBHOM 3aKOH PaJIMOAKTUBHOIO pacnania. PaanoakTuBHbIE PSIbL.
CocraB 1 XapaKTEepUCTUKU aTOMHOTO siipa. SlnepHble CUIIBL.
KanenbHas u 060104euHas MOJIEIH sJIEP.

Macca n sHeprus cBsi3u sapa. Y AenapHas 3Heprus cBssu. Paanyc anpa.

Cemunap Ne 15 "Snepubie peakuuu'

1. Snepuble peakuuu.
2. DHeprus sAepHON peaKkiuy.

3.

4.

VYpaBHEHHE U DHEPreTUYECKoe YCIOBHE o-pacmajga. CBs3b JHEPrHMM (.-4aCTHULBI C
nepuojioM noaypacnazaa. TyHHenbHbIH 3¢ dext npu a-pacnage. CiekTp o-4acTHIL.
XapakTep cnekTpa y-u3iydeHus. [Ipomecchl B3aMMOJEHCTBUS Y-KBAHTOB C BELIECTBOM.
3aBUCHUMOCTh MHTEHCHUBHOCTH Y-M3JIy4€HHs OT TOJIIMHBI cjosi BeuiecTBa. CpaBHEHHE
MIPOHUKAIOIIEH CLIOCOOHOCTH Pa3IUYHbIX BUJIOB U3TYYECHHUS.

Tpu Buna B-pacnaga. DHepreTHuecKud CriekTp B-uactuil. ['unore3a HEUTPUHO. 3aKOHBI
coxpaneHus npu B-pacnaze. Jlentonsl. JlenToOHHBIN 3apsiI.



Hpuiioxenne 2

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

a) HHaHpreMLIe pe3yJbTaThbl oﬁyqe}mﬂ H OIICHOYHBIC CpeaACTBA AJIsl IPOBECACHUSA l'[pOMC)KyTO‘IHOfI aTrrecramum.:

Kon
WHIUKaTOpa

Nupukarop nOCTHKEHUS
KOMIIETEHITNH

OneHouHble CpeacTBa

OIIK-1: Cnocoben peuiaTts 3aaa4du HpO(beCCHOHaHBHOﬁ ACATCIIBHOCTH Ha OCHOBE HUCIIOJIB30BaAHUA TCOPETUUCCKUX U IIPAKTHYCCKHUX OCHOB €CTCCTBECHHBIX U

TCXHUYCCKHX HAYK, a4 T

AKKC MaTCMAaTUYCCKOTI'O aIrapara

OIIK-1.1

Onpenenser xapakTepUCTUKU
(U3HYECKOTO M XUMUIECKOTO
nporiecca (SIBJICHHS ),
XapaKTEepPHOTo /i 00BEKTOB
npodeccnoHanbHOM
NEesITeTbHOCTH, HA OCHOBE
TEOPETUYECKUX U
AKCIIEPUMEHTAIIbHBIX
HUCCIeI0BaHUN

Ilepeyenb TeopeTHYecKMX BONMPOCOB Kk 3a4yeTty ( 1 cemecrtp):

1. Kunemaruka mnoctynarenbHoro jaBuxeHus. [loHstue paauyc-BekTopa,
yckopenusi. Hauanbusle ycnoBus. [Ipsimas u o6paTHas 3aaun MEXaHUKH.

2. JIBmKeHHWE 1O OKPYXXHOCTH. YTOJ IOBOPOTA, YIJIOBas CKOPOCTh M YITIOBOE YCKOpPEHHE.
CBs13b YIIOBBIX U JIMHEWHBIX BEJIMYHUH.

3. KpuBonuneitHoe BMKeHHWE. TaHTCHIMAILHOC ¥ HOPMAJIBHOE YCKOpPEHHUE.
YCKOPEHHE. YTOII MEKIY CKOPOCTHIO U YCKOPEHUEM.

4. Unepuunanbuble cucteMbl orcyera. [lonsTue cunbl, Macchl U uMnyiabca. OCHOBHOM 3aKOH
JUHAMHKH TIOCTYNATEIbHOTO JBUKECHHUS.

5. MoMeHT umnynbca ¥ MOMEHT CHUJIbI OTHOCUTENBHO TOUKU. OCHOBHOE ypaBHEHUE JUHAMUKH
BpAIaTEIbHOIO JBUKCHHUSL.

6. Bpamenue BOKpPYr HEMOABHXKHOW OCH. MOMEHT HWHEpIMU. PacdeT MOMEHTOB WHEPIMH
npoctsIx Teil. TeopeMa Lllteiinepa.

7. 3akoHBI COXpaHEHHUs B MEXaHMKE. 3aMKHyTas cucTeMa. 3aKOHbI COXpPaHEHHsI UMITyJbca U
MOMEHTA UMITYJIbCA.

8. Pabora m w™omHOcTh. KuHeTHuUeckass SHeprusi TOCTYNATEIBHOTO M BpaIIaTeLHOTO
JBUKCHMUSL.

CKOPOCTH |

ITonHoe

9. KoncepBatuBHble cwibl. lloTeHnmanpHas dHeprusi. 3aKOH COXPAHEHHUS  ITOJHOM
MEXaHUYECKON DHEPIUU.
10. JIa cmocoba omucaHWs B3aUMOJACWCTBUS. JIBIKEHHME 4YacTHIBI B  OJHOMEPHOM

CTallMOHapHOM noJie. CBA3b MEXKAY CHIION U MOTEHIIMAILHON SHEPTUEH.
11. I'apmonnueckue koneGaHus. AMIUIMTYJa, YacToTa, HayaubHas (a3a. Matematuyeckuit u




Kon
WHJIUKATOpa

Nuaukarop mOCTHKEHUS
KOMIICTCHIINN

O1ieHOUHBIE CPEACTBA

¢bu3znuecKkuit MaSTHUK. DHEPTUsi TAPMOHUYECKUX KOJIeOaHUH.

12. 3aryxaromue kojaeOaHus. XapaKTePUCTHKH 3aTyXaHUs. DHEPTUs 3aTyXaIOMUX KOJIeOaHHH.
13. O6mee moHsTHE O BOJHAX. XapaKTepUCTUKU Oeryied BoyiHbl. BoiHOBOe ypaBHEeHHE
IIJIOCKOHM BOJIHBL.

14. Hanoxenune ynpyrux BojH. Crosiyas BoiHAa U ee ocoOeHHocTH. KoneGaHue HaTsHYTOMN
CTPYHBI.

15. Tlocrymarel OiiHmTelHa. 3aMmenjieHHe BpeMeHU. JIOPEHIIEBO COKpaIICHHE JIJTUHBI.
PenstuBucrckue nuBapuantel. IHTEpBAaI.

16. PenstuBuctckuit ummynbc. CBsI3b MacChl, SHEPTUU U UMITYJIbCA YACTHIIBI. DHEPTHs MOKOSI.
3aKOHBI COXPAHEHUS TIPU PEISITUBUCTCKUX CKOPOCTSIX.

17. Maxkpocucrema. MUKPOCOCTOSIHHE M MAaKpOCOCTOSIHHE CUCTeMBbl. CTaTUCTUYECKUI MOAXOI.
[TonsATHE BEPOSATHOCTH U CPEAHEN BEIUYMHBI.

18. ®yHkIMs pacnpeneneHus Ciy4aiHOW BelMMYuHBL. Pacmpenenenne MOJEKYI MO MPOEKIHSIM
CKOpPOCTEH.

19. Pacmpenenenne Molekyn O MOIyM0 ckopocTH. Hambonee BeposiTHas, cpenHss U
CPEIHEKBAIpaTUYHasi CKOPOCTH.

20. Mogens wmaeanpHOro rasza. JlaBmeHwe W TeMieparypa €  TOYKH  3PEHHUS
MOJICKYJIIPHO-KUHETUUECKOU TEOPHH. Y PaBHEHHE COCTOSIHUS UICATHHOTO rasa.

21. Pacnpenenenue MOJEKyd HAEaIbHOTO Ta3a IO BBICOTE B TOJIE TSDKECTH 3EMIIH.
bapomerpuueckas popmyia.

22. Tlonsatue cremneHel cBOOOABI MOJEKyNbl. Teopema O paBHOpacHpeAeNeHUU DHEPTHU IO
CTETEHSIM CBOOO/IbI.

23. BuyTpeHH:s dHeprus Kak GyHKIUS COCTOSIHUSI cucTeMbl. [lepBoe Havano TepMOaMHAMUKHY.
24. Pabora kak ¢yHKIMsS mporecca. M3oxopudeckwii, W300apuUecKUii M W30TEPMHUYECKHMA
IIPOLIECCHI.

25. Tlonsarune TeruioeMKocTH. TernmoeMKoCTh IPU H30XOPUIECKOM B H300apUYECKOM MPOIIECCaXx.
[ToctosinHas aanadaThl.

26. Anmabartmueckuii mpomecc. IlepBoe Havalo TEPMOJWHAMUKH IS  aJMa0aTHIECKOTO
npouecca. YpasHenue [lyaccona.

27. Huxnmaeckuit nporecc. KooddunumenT nonesHoro AelicTBUs TEIIOBOH MamuHBL. BTopoe




Kon
WHJIUKATOpa

Nuaukarop mOCTHKEHUS
KOMIICTCHIINN

O1ieHOUHBIE CPEACTBA

Hayaio TepmoauHaMuku. @opmynuposku Kiaysuyca u Kenbsuna.

28. Tlpobnema HEOOPATUMOCTH TEIUIOBBIX MPOIECCOB. DHTPOMHS CHUCTEMBI U €€ CBOWCTBA.
Teopema Hephcra.

29. OcHOBHOE ypaBHEHHE TEPMOJIMHAMHUKH. DHTPONHS UCAIHHOTO Tasza. M3MeHenne sHTponuu
IIPU U30IIPOLIECCAX.

30. Hwukn Kapno. Teopema Kapno. Tepmoamramuueckas mkana TemmepaTtyp. TpoitHas Touka
BOJIbI KaK pernepHast TouKa.

31. Cratuctuyeckuii Bec MakpococTossHusi. Cyrs HeoOpaTuMocTH. CTaTHCTHYECKHUN CMBICI
suTponuu. Gopmyia bonbsimana.

32. I'panuubl TPUMEHMMOCTH MOJICNM HUACATBHOrO Taza. YpaBHeHHe Bau-nmep-Baanbca.
N3oTepmbl peasibHOTO rasa.

33. Cunbpl B3aUMOJCHCTBUS B MpHPOJE. OIJEKTpocTaTHueckoe mojie. 3akoH Kynona.
HanpsiKeHHOCTb 3JIeKTPOCTaTUYECKOro 1oJist. [IpuHIMI Cyneprno3uuuu.

34. Cunosple nuHA. [IOTOK BEKTOpa HANMPSHKEHHOCTH AIIEKTPOCTATHYECKOTO moiisi. Teopema
l'aycca.

35. Morenmman. Teopema 0 HUPKYISALUU BEKTOPA HAMPSHKEHHOCTH AJIEKTPOCTATUYECKOTO TIOJIS.
CBsI3b MEX/ly HAIPSYKEHHOCTBIO U TIOTEHIIMAJIOM.

36. Dnekrpoemkocth. Konpencaropsl. CoeTMHEHNE KOHICHCATOPOB. DHEPTHUS KOHJEHCATOPA.
DHeprust 3MeKTPUIECKOro MoJis.

37. Dnextpudeckuid TOK. IIMOTHOCTE TOKa. YpaBHEHHE HempepblBHOCTH. 3akoH Owma B
muddepeHmanbHON Gopme.

38. ConpotuBnenue npoBogHIKOB. CTopoHHHUE critbl. 3akoH Owma B MHTErpabHO hopme.

39. IlpaBuna Kupxroda st pacdera pa3BeTBICHHBIX Leneil. MoIHOCTh TOKa. 3akoH
Hxoynsa-Jlenna.

40. Equnas mpupoja 3JeKTpUYecKoro M MarHuTtHoro mnousd. Ilonme nBmxkymierocs 3zapsija.
[IpuHIMn cynepno3uuy MarHUTHBIX nojei. 3akon buo-Casapa.

41. TIoTOoK M HMPKYJALMS BEKTOpa MHIYKIIMK MarHUTHOrO nosis. Teopema ["aycca u Teopema o
UPKYIISIINN.

42. Cuna Jlopenua. Cuia Ammepa.

43. 3axoH snekrpoMarantHor uHIykmn Papanes. [Ipasuno Jlenna. BuxpeBoe snekTpudeckoe
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ToJIe.

44. SlpneHue caMOUHAYKIMHM. MHIYKTUBHOCTb. OHEpPrusi KOHTYpa C TOKOM. OHEprus
MarHMTHOI'O IOJIS.

45. DnexkTpuueckoe mnojie B BemiecTBe. [lomsipuszanus nudiaekTpuka. BekTop aiekTpudeckoro
cMmelneHus. JAuaneKkTpuueckas IpOHUIaeMOCTh BEIECTBaA.

46. MarnutHoe mojie B BemiecTBe. Hamarnmdennocts. HampsiKeHHOCTH MarHMTHOTO TMOJIS.
MaruuTHas IpOHULAEMOCTD BellecTBa. DeppOMarHeTHKH.

IlepeyeHb BONPOCOB K 3K3aMeHY (2 ceMecTp):

1. Cucrema ypaBHeHUi MakcBeiia Kak 0000IIeHHE Pa3pO3HCHHBIX SBIICHUH 3JIEKTPUYECTBA U
MarHeTu3ma. MarepuasibHble ypaBHEHHUS.

2. CsoiictBa ypaBHeHuidd Makcpemna. llpenckasanme CyIIeCTBOBAHUS SJIEKTPOMArHUTHBIX
BOJIH.

3. DnexTpoMarHUTHbIE BOJIHBL. BomHOBOe ypaBHeHHE. CBOICTBA AIIEKTPOMArHUTHBIX BOJIH.

4. Tlnockas »IeKTpPOMAarHWTHAs BOJIHA U €€ OCHOBHBIC XapaKTEPUCTUKU. DHEPTUS U UMITYIIbC
3JIEKTPOMArHUTHOMN BOJIHBI.

5. EcrectBeHHblii M  momsipu3oBaHHBIM  cBeT. CTemeHb — MOJSApU3ALMM  JIUHEHHO
MOJIIPU30BAaHHOTO CBETa. 3akoH Maittoca.

6. Ilonspuzamus npu OTpaKEHUHU U MPEIOMIICHUH CBETa HA TPaHHUIIE pa3jelia JIUIIEKTPUKOB.
VYron bprocrepa. [[BoitHOE JTydenpenoMIIeHHE.

7. CrocoObl monsipu3aniuu ecTecTBeHHOro cBera. llpusma Huxons. Bpaimienue miockoctu
MOJISIPU3AIIMN CBETA MIPU MPOXO0KICHUN YePe3 ONTUUECKH aKTUBHYIO Cpey.

8. Illkama snekTpoMarHUTHBIX BOJMH. OCOOEHHOCTH ONTHYECKOro auama3oHa. [lokazaTenb
MIPEJIOMIIEHUS CPEJIBI.

9. Korepentnsie BonHbl. MHTepdepeHnust cBeTOBbIX BoNH. ClokeHHWE WHTEHCHUBHOCTEH B
ClIy4ae HEKOT€PEHTHBIX M KOT€PEHTHBIX KOJIeOaHH.

10. OnTtuyeckas pa3HOCTh Xo1a. CBsI3b ONTHYECKOM PA3HOCTH X0JIa IBYX BOJIH C Pa3HOCTHIO (a3
MEXIy HUMH. Y CIIOBUS MaKCUMyMa i MUHUMYyMa.

11. Cxema IOura pms HaOmoneHuss wHTepdEepeHIUU. BpeMmMeHHas W MpPOCTPaHCTBEHHAs
KOT'€pEHTHOCTb.
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12. Unrtepdepennuss B TOHKMX IUieHKax. HaOmionenue kosen HpioToHa B OTpakeHHOM U
MIPOXO/IAIIEM CBETE.

13. SBnenne  mudpakmum.  Judpakmus ~ DPpenens wu Dpaynrodepa.  [IpuHiun
['oitrenca-dOpenens.

14, Iudpakmus Dpenens Ha KpyryioM orBepcTud. 30HBI Dpenens. ['paduyeckuii MeTOn
CJIO’KEHUS aMIUTUTY/I.

15. JTudpaxmnus @payHnrodepa Ha y3K0i IpsiMOJIMHEHHON 1ienn. JludpakimonHas penieTka Kak
COBOKYITHOCTh KOHEYHOTO YHCIIA IIEIEH.

16. TemnoBoe u3nydyenue tena. 3akoH Credana-bonbimana. 3akoH cmemenus Buna. ['unoresa
[Inanka.

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

18. ®oronsl. JlaBnenue ceera. KopmyckyisipHO-BOJTHOBOH JTyail3M CBETA.

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

20. BomuoBbie cBoiictBa wactun. JlnuHa BomHbl ae  bpoins.  DkcrepuMeHTambHBIC
MOATBEPKICHUS TUIIOTE3bI e bpoiis.

21. Npuauun  weompeneneHHoctd. CooTHOmIEHHME — HeompeneneHHocTe — [eiizenoOepra.
OcoOeHHoCTH TIpolecca U3MEPEHHUs B KBAHTOBOI MEXaHUKE.

22. ®dusuveckoe WCTOJIKOBaHWE BOJIH e bpoiinsa. BomHoBas (QyHKIMS W ee CBOWCTBa.
[170THOCTH BEpOSITHOCTH OOHAPYKEHHUS YaCTHUIIBI.

23. OcHOBHas 3a/a4a KBaHTOBOW MexaHWKH. HecrammoHapHOEe M CTallMOHAPHOE ypaBHEHHE
[Ipénunrepa.

24. Yactuia B OAHOMEPHOW OECKOHEYHOH MPSMOYTOJIEHOW MOTEHIUANBHOM siMe. KBaHTOBaHME
sHepruu. CoOCTBEHHBIC (DYHKITUU COCTOSIHHS YACTHIIBL.

25. TIpoxoxkaeHHEe YacTUIIBI Yepe3 MOTCHIINAIBHBIN Oapbep. TyHHEeTbHBIH A (EKT.

26. KBaHTOBBIN TApMOHHYECKUN OCIUILISITOP.

27. Tlmanerapuas mojenb atoMa. [loctynater bopa. KBantoBanue sHEpriy BOJOPOI0TIO00HOM
CHCTEMBI.

28. Uznydenwe BOJOPOAONOAOOHBIX cucTeM. CIHeKTpaldbHBIE CEPUH aToMa BOJOPOJA.
O6o6mennas ¢popmyna baasmepa.

29. CrekTpsl MHOTORJIEKTPOHHBIX aTOMOB. 3aKOH Mo3JH.
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30. VYpasuenue lllpenunrepa ayis aroma Bojopoaa. KsanroBanue MomeHTa ummyibca. [IpaBuma

otOopa.

31. CnuH »snextpoHa. KBaHTOBBIE 4YKCla, ONMCBHIBAIOIIME COCTOSHME JJIEKTPOHA B aTOME.
KpatHocTb BBIpOXKIAEHUS DHEPreTUYeCKUX ypoBHEH. [Ipunnun [aynm.

32. IlpyHLMO TOXXJECTBEHHOCTH OJAMHAKOBBIX dYacTull. bo3oHbl M ¢epmuonsl. KBaHTOBBIE
pacrpeesneHusl.

33. CBobOojaHble 371€KTPOHBI B MeTauie. DHeprus depmu. 30HHas TEOpUs TBEPABIX Tell.

34. DneKTponpOBOJHOCTh METAJUIOB H MOJIYIIPOBOJAHUKOB. CBEPXIPOBOAMMOCTb.

35. SIBnenue panmoakTuBHOCTH. OCHOBHOH 3aKOH paauoakTUBHOro pacnajna. [locrosiHHas
pacnazga. Ilepuon nonypacnana.

36. CocTaB U XapaKTepUCTUKU aTOMHOrO siapa. KanenbHas Mmozens. Pasmep u cniuH siapa.

37. Macca u 3SHeprusi CBSI3M aTOMHOTO sJIpa. 3aBUCHMOCTH YICIBHOW HIHEPTUs CBSI3U OT
MaccoBoro yucia. O6onodyeyHas MoJiesb Aapa.

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

39. PangunoaktuBHbIe psabl. OCHOBHBIE 3aKOHOMEPHOCTH O-U3JIy4eHus suep. JinrHa cBo6oaHoro

npobera o-4acTHIl.

40. Tpwu Buga B-pacnaga. DHepreTHUecKkuii criekTp B-yactui. HeitpuHo.

41. OcoOenHoctu y-u3nyueHus saep. IlpoxoxaeHne y-KBaHTOB Yepe3 BELECTBO.
42. Knaccuduxanus ieMeHTapHbIX yacTull. JlenToHsl. JIenTOHHBIN 3aps .

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

OIIK-1.2

Hcnonszyer TEOPETHUYECKUE
OCHOBBI TEXHUUYECKUX HAYK AJIs
INPUMCHCHUS HWHHOBAIIMOHHBIX
TEXHOJIOTUH  Ha  PEaJbHBIX
CTPOUTCIIBHBIX 00BEKTOB

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

1 cemecTp

Ne 1 «[IpumeHeHMe 3aKOHOB COXPaHEHUs sl ONPEEIEHNUs CKOPOCTH TOJIETA MYJIN»
1. TlpuBeaute mpuMepsl CUJI, TAIOLIUX pa3HbIE BUAbI MOTEHIUANbHON 3Heprun. Kakue u3 HUX
MIPUCYTCTBYIOT B JaHHOW pabote? M300pasute cxemy 3KCIEPHUMEHTAIbHOW YCTAaHOBKH M
YKQKHATE HA HEW CUJIBI, JEMCTBYIOLIME HA BCE TENA, BXOIAIIUE B CHCTEMY, B KaXblii MOMEHT

BpPEMEHH.
2. Kakwe BenmWYMmHBI WMENM KHHETHYECKass W TOTCHIHUAIbHAS OHEPrHs CHCTEMBI
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«IyJS+MasTHUK» B pa3jauyHble MOMEHTHl omnbiTa? IlpencraBpre CcXeMy HW3MEHEHUS
KUHETHUYECKOHN U MOTEHIMAIbHON YHEPTUU CUCTEMBIL.

Jns Kakux MOMEHTOB BpPEMEHHM B JIAHHOM SKCIIEPUMEHTE MOKHO MPUMEHSTh 3aKOH
COXpaHEHHUS MEXaHUYECKOU FHEPTUH, a Ui KaKUX Helb3s U noyemy? Cxema.

Jns Kakux MOMEHTOB BpPEMEHHU B JIAHHOM SKCIEPUMEHTE MOXKHO MNPUMEHATh 3aKOH
COXpaHEHHUS UMITYJIbCa, a ISl KaKUX Helb3sl U moueMy? Cxema

Hcnonb3ys 3aK0HBI COXpaHEHHs TOJydnuTe (popMyiy mjig pacdeTa CKOPOCTH IOJIeTa MMy B
JTaHHOU padore.

Kak mnpousBomutcs o0OpaboTka SKCIIEpUMEHTAIBHBIX JaHHBIX B JaHHOW paborte. Kak
ONPEACISIETCSA JOBEPUTEIbHBIN HHTEPBAI CKOPOCTH U CPEIIHSSA KBaAPATUUYECKASI IOTPEIIHOCTD
OTKJIOHEHHS MasTHHKA?

Ne 4 «Hccnenosanue BpamaTeJIbHOI'0 ABUKCHUS TBEPLAOTO TCJIa BOKPYT HEMNOJBMXKHON OCH»

1.

KakoB xapakrep 3aBHCHMOCTH MOMEHTa MHEPIHH OT PACCTOSIHHSA, Ha KOTOPOM HaXOIMUTCS
TeJIo OT ocu BpameHusi? B qannoii pabdore. [Toctpolite rpaduk 3TOH 3aBUCHMOCTH.
Kak skcriepuMeHTaTbHO ONpenesieTcsi MOMEHT HMHEPIMH Tella B JaHHOW J1abopaTOpHOMH
pabote?
Kakne 3aKoHBI COXpaHEHUS TPUMEHSIOTCS ISl BBIBOJA pacyeTHhIX (opmyn? Ilomyunre
(bopMmyiy 17 pacueTa MOMEHTA MHEPLUU MasTHUKA.
KakoBa 3aBHCHMOCTB YIIIOBOTO YCKOPEHHS T€la OT MOMEHTa TMPHIOKEHHBIX K HEMY CHII U
MoMeHTa nHepuuu tena? Iloctpoiite rpaguk 1aHHON 3aBUCMMOCTH

Kakx na wmastHuke OOGepOeka MOTYT OBITH ONpPEAENEHBI YIJIOBOE YCKOPEHHE, MOMEHT
JeUCTBYIOIUX CHJI U MOMEHT MHEPIIMU?
Kak B manHOW paboTe pacCYUTHIBACTCS IMOTPEITHOCTH ONPEACICHHS MOMEHTA WHEPIIUH Tea
OTHOCHTEJIHO MTPOU3BOJILHON OCH BpaleHUs?
[MponemMoHCTpUpYIiTE BO3MOXKHOCTH IpUMeHeHust cpezbl Microsoft Excel (wmu apyroii cpensi)
11 00pabOTKU HKCIIEPUMEHTAIBHBIX TAaHHBIX.

Ne 5 ((OHpCI[CJ]eHI/IC XAPAKTCPUCTHK 3aTyXatOMUX KOJIeOaHMI (I)I/ISI/IHCCKOF O MassTHHUKa»

1.

[louemMy xkonebaHMsi MasTHMKa B JaHHON pabore OyAyT 3aTyXalollUMH, Jaxe Mpu
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w

BBIKJIFOUEHHOM 3JIEKTPOMarHure?

3anuimmuTe ypaBHEHUS 3aTYXaOLINX U HE3aTyXaroIIuX KojaeOaHui, CpPaBHUTE UX.

Kak ammuintya 3aTyxaronmx KojaeOaHui 3aBUCUT OT BpEMEHHU U OT YHuciia KojJeOaHuit?
KakoB (Qu3nueckuii CMBICT BEIWYMH TPUMEHHUTENBHO K JaHHOW paboTe: HadaibHas
aMILTUTY/a KojieOaHul, HavanbHas (a3a KonebaHui, KpyroBas 4acTora KojeOaHUi, nepuos
KoneOaHuid, KOXQQUIUEHT 3aTyXaHWs, BpeMs PEIaKCalUH, JIOTapU(PMUIECKUNA JTEKPEMEHT
3aTyxaHus, 100poTHOCTh. Kak oHM MeHstoTes ¢ poctom U?

Kak MeHSIOTCs XapaKTepUCTHKH 3aTyXalONIMX KoJeOaHMi HadabHast aMIUTUTY/a KOJIeOaH i,
HavanbHasg (a3a koneOaHMM, KpyroBas uyacToTa KojeOaHMH, mepuox KojeOaHWi,
KOX(QPUIMEHT 3aTyXaHHs, BpeMs pEJaKcalud, JIOrapu(GMUUIECKUN JEKPEMEHT 3aTyXaHUs,
IOOPOTHOCTH €CJIM OJMH W3 MapaMeTpoB TaHHOTO (usmyeckoro masthuka: | , m , L, k
yBENMUYUTCS (TMO0 YMEHBIIUTCS) P (PUKCUPOBAHHBIX 3HAYECHUSIX OCTABLIMXCS?

Jnis gero, B JaHHOH paboTe, TpaguKH CTPOAT B JorapupmMuueckoM macirade?
[MponemMoHCTpUpYIiTE BO3MOXKHOCTH IpuMeHeHus cpebl Microsoft Excel (wmu apyroii cpesbi)
111 00pabOTKU SKCIIEPUMEHTAIBHBIX TaHHbIX.

Ne 11 ((HSy‘IeHI/IC CTaTUCTHYCCKHX 3aKOHOMepHOCTeﬁ>>

1.

2.

w

KakoBo pacnpenenenue npoOu mo siuedikaM Ha gocke ['anpToHa? Kakoe pacrpenenenue
aHaJornyHo nanHomy B MKT?

KakoBo pacnpesneneHue 53JI€KTPOHOB IO MOJYJIO CKOPOCTH B JaHHOW paborte? Yto
IIPOUCXOJUT ITPU U3MEHEHUH HAIIPSHKEHUS HaKasa?

Kakue cratuctiuueckne MeTo bl IPUMEHSIOTCS B IaHHOM paboTe?

[TpoaeMoHCTpUpYHTE BO3MOXKHOCTB mpuMeHeHus: cpeabl Microsoft Excel (wmm mpyroit
cpenbl) aiisi 00pabOTKH AKCTIEPUMEHTANBHBIX JIAHHBIX.

Ne 14 «Onpenenenue nokasarens aguadaTsl MeTooM Kinemana u Jlesopmar

1.
2.

OOBscCHUTE X0/ SKCIIEPUMEHTA U Pe3yJIbTaThl pacyeTa.

HasoBute mpormeccsl, MPOUCXOAIINE C Ta30M, B XOJ€ JKCIEPUMEHTa M H300pa3uTe HX
rpau4ecKy.

3anummTe ypaBHEHUS U BBIBOJA (POPMYITBI ITOKa3aTels ainadaThl.
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4. TIpoaeMOHCTPUpYHTE BO3MOXHOCTH HpuMeHeHHs cpeabsl Microsoft Excel (wmm apyroi

cpensl) At 00pabOTKU IKCIIEPUMEHTATBHBIX TAHHBIX.

5. Kak B nanHo# paboTe MUHUMU3HUPYETCS OTPEIIHOCTD SKCIIEPUMEHTANIBHBIX JaHHbBIX?

No 21 «MccnenoBanue 3I€KTPOCTATUYECKOTO MOJIA C IOMOIIBIO 30H1a

1.

2.

Uro Takoe HampsHDKEHHOCTh dJekTpudeckoro mnoms? Kak rpaduyeckn mnpencraBUTh
pacripeielieHue HallpsKEHHOCTH B Pa3HbIX TOUKAX AJIEKTPUUYECKOro MOJIs B JaHHOH padoTe?
Uro Takoe moOTeHUMAN »3JeKTpocraTuueckoro mnoisa? Kak rpaduueckn mnpeacTaBUTh
pacripeienieHue MOTeHIMalla B pa3HbIX TOYKaX 3JIEKTPUYECKOIo MOJIs B JaHHOU pabore?
Uemy paBHa paboTa 110 NepEeMEIICHUIO 3apsi/ia BJOJIb SKBUIIOTEHLIMAIbHONW IOBEPXHOCTH U 110
3aMKHYTOMY KOHTYpPY, OTPAHUYEHHOMY YYaCTKaMH CHUJIOBBIX U SKBUIIOTEHIIMAJIbHBIX JTMHUNA?
Berunciure paboTy 1o nepeMeIneHuo 3apsiia 1o 3aJaHHON TPaeKTOPHH.

Kak wu3MeHuTCs KapTMHa CWIOBBIX W SKBUIOTCHLUAIbHBIX JMHUNA TpU YyBEIUYECHUHU
(YMEHBLIEHNH ) HAIPSDKEHHOCTU MEX1Y JIEKTPOoJaMu?

Ne 24 «Pacmmpenue npezena U3MepeHHs aMIepMeTpa HOCTOSTHHOTO TOKa»

1.

2.

KakoB npuHLIMI JEHCTBUS 3JIEKTPOU3MEPUTENBHBIX MPUOOPOB MArHUTORIEKTPUUYECKOIO U
AJIEKTPOMArHUTHOTO THIIA, TPUMEHSEMBI B TaHHOU paboTe?

Uro Ha3pIBalOT TOKOM IIOJHOIO OTKJIOHEHHS M HAaNpsDKEHHEM TOJHOTO OTKJIOHEHHUs
AJIEKTPOU3MEPUTENHHOTO pudopa?

Kakum 00pa3oM BKIIIOYAIOT aMIEPMETP U BOJIBTMETP B AIEKTPUUECKYIO LIETb I U3MEPEHUs
Toka ® HamnpspkeHus? [IpoJeMOHCTpHpyHiTe HaBBIKM BKJIIOUEHHS] 3TUX TNPHOOPOB B
JIEKTPUUECKYIO LEMb.

Urto Takoe mryHT? JI7st 4ero u Kak oH ucnoibzyercsa? [IpoaeMoHCTpupyiTe UCOIB30BaHIE
LIYHTA.

Uro Takoe no6aBoyHOe compoTuBieHue? Jlns dYero M Kak OHO HCHOJB3YeTcs?
IIponeMoHCTpUpYHTE HCIIOIB30BaHKE 100aBOYHOTO COMTPOTUBIICHUS.

[MponemMoHCTpUpYIiTE BO3MOKHOCTH IpUMeHeHHus cpezbl Microsoft Excel (wmu apyroii cpessi)
U1 00pabOTKU IKCIIEPUMEHTAIBHBIX TAHHBIX.

Kak B 1aHHO# paboTe MUHHUMHU3HUPYETCS MOTPEITHOCTh SKCIIEPUMEHTAIBHBIX JAHHBIX?
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Ne 28 «OmnpeneneHre MHAYKTUBHOCTM ~ KaTyIIKM M MarHMTHOM  IIPOHULIAEMOCTHU

(beppOMarHuTHOIO Teja»

1. Kakue npubOpsI NPUMEHSIINCH B JAHHOM paboTe IJIs ONpeeNnus NapaMeTpOB MOCTOSHHOTO U
MEPEMEHHOI0 TOKa?

2. Tlomyunre ¢opmyiny uIs pacdera IOJHOTO CONPOTHBICHHS IIENH IEPEMEHHOIO TOKa,
UCIOJIb3yeMOH B JaHHOW paboTe (WM MPECTaBICHHOI IIpernoiaBaTeiem).

3. Kak onpenensnack HHIYKTHBHOCTD KaTYIIKH B JaHHOU paboTe? Kakum erre cnoco6omM MOXKHO
OIIPEeNIeIUTh UHTYKTUBHOCTh?

4. TlpomeMoHCTpUPYITE BO3MOXKHOCTH IpuMeHeHus cpezbl Microsoft Excel (wmu apyroii cpesbi)
11 00pabOTKU KCIIEPUMEHTAIBHBIX TaHHbIX.

2 cemecTp

Ne 32 «Ompenenenue paauyca KpPUBU3HBI JTMH3bI M TOJIOCHI MPOIYCKaHUSI CBETOPHIBTpa C
MOMOIIBI0 KoJiel HproToHa

1. Kak o0BsacHseTcs nogsiaeHue konell Herotona?

2. Tlomyuute hopmyssl A pacueTa paarnyCcoOB TEMHBIX H CBETJIBIX Kojiel] HproToHa.

3. Tlomyuurte hopmyny A onpeaeNeHus paanyca KpUBU3HBI JIHH3BI.

4. Kak B 1anHO#M pab0Te MUHUMHU3ZUPYETCS TOTPEITHOCTD SKCIEPUMEHTAIBHBIX JAHHBIX ?

Ne 34 «Onpenenenre AJIMHBI CBETOBOM BOJIHBI M XapaKTEPUCTUK JUPPAKIIMOHHON pEIIeTKI

1. KakoBbl mnapameTpsl M XapaKTEpPUCTHKH TUPPAKLMOHHOM pELIeTKH, NpUMEHsIeMOil B
JKCIIeprUMeHTe?

2. Tlomyuute ¢opmyny ans omnpeAeieHHs JIUHBI CBETOBOM BOJHBI INMpH JU(paKIuM Ha
TU(GPaKIUOHHON pelieTKe.

3. KakoBo npakTuueckoe npuMeHeHne AU(QPaKIMOHHBIX PEIIETOK?

4. Kak B maHHOH pab0Te MUHUMH3HPYETCS IMMOTPEITHOCTh SKCIIEPUMEHTATLHBIX TAHHBIX ?

No 35 «Onpenenenne KOHIIEHTpaMU PaCTBOPOB caxapa U MOCTOSHHON BpaIICHUS
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1. Ha ocHOBe Kakoro sIBIE€HHUSI OIpeAeNsieTcs] KOHIIGHTpalMs pacTBopa caxapa B JIaHHOM
JKCIIepUMEHTE?

[TosicHuTe yCTpOMCTBO M MPUHLIMI AeHCTBHS Tpu3Mbl Hukos

3. TlosicHUTE yCTPOWCTBO M MPUHIIMIT ACUCTBHS MOJYyTEHEBOTO caxapuMeTpa

4. Kak B 1aHHOI paboTe MUHUMU3UPYETCS MOTPEIIHOCTh SKCIIEPUMEHTAIBHBIX JAHHBIX?

N

Ne 36 «CHsATHE BOJBTAMIIEPHBIX XapaKTEPUCTHK (POTOINEMEHTa U OIpENelIeHHE €ro

YyBCTBUTEIHLHOCTH

1. TlpoananuzupyiiTe noxydeHHsle B 1abopaTopHoi padbore BAX

2. Kak onpenensercs nocrosHHas [lnaHka B TaHHOM 3KcriepuMeHTe?

3. Kak B nanHoi paboTe MUHUMU3UPYETCS OTPEUTHOCTD HKCIIEPUMEHTATBHBIX TaHHBIX ?

4. Kak B 1aHHOI paboTe pacCUNTHIBAETCS MOTPEIIHOCTD OIpeIeeHHsI TOCTOAHHOM [1nanka?

5. TIpomeMoHCTpUpPYHTE BO3MOKHOCTh IpuMeHeHus cpeabl Microsoft Excel (wmu apyroii cpessi)
111 00pabOTKU IKCTIEPUMEHTAIBHBIX TAHHBIX.

Ne 41 «MccnenoBanue Bo30yX ICHUSI aTOMOB raza

OOBscHUTE NPUHLIKII ONpeieTICHUs BO30YKICHHBIX COCTOSIHUIM aTOMOB ra3a B 9KCIIEpUMEHTE?

[Tosicaute npuHIMI PabOTHI AIEKTPOHHOM JIAMITBI

3. B kakoMm nuamna3oHe 3JIEKTPOMarHUTHBIX BOJH JISKUT U3Iy4€HHE BO30YKICHHBIX aTOMOB
MapoB PTYTHU U NMOYEMY?

4. Kak B JaHHOM DOKCIIEpUMEHTE OIpenensercs o01acTh JIOKaIM3alluU 3JEKTPOHA U Kak
MIOJIy4E€HHbIE JaHHBIE COTJIACYIOTCS C TEOPETUYECKUMU MPEIIOChUIKAMU?

N

Ne 42 «Onpenenenue r1aBHBIX KBAHTOBBIX YHCENI BO30OYKICHHBIX COCTOSIHUM aToMa BOAOPOIay

1. TlosicHuTe yCTPOMCTBO U MPUHIIUT PabOTHI CIIEKTPOCKOIIA, UCTIOIB3YEMOT0 B TaHHOU paboTe

2. Tlomyuure dopMyiy [UIsi ONPENCIMHUS TJaBHBIX KBAaHTOBBIX YHCET BO30YKICHHBIX
COCTOSTHUI aToMa BOJIOPO/Ia U APYTUX BOJOPOIOTIOOOHBIX aTOMOB

3. Uro HazpIBaeTCs TPalyHPOBOYHBIM IpaduKkom?

4. TIpoaeMOHCTPHUPYITE BOZMOKHOCTh TpuMeHeHus cpenbl Microsoft Excel (wnum npyroii cpeib)
JUTs1 00pabOTKH SKCIIEPUMEHTATHHBIX JAHHBIX




Kon Nuaukarop mOCTHKEHUS O1ieHOUHBIE CPEACTBA
WHMKATOpa KOMITETCHITHH
Ne 51 «M3ydyeHne 3aKOHOMEPHOCTEN O-pacraga
1. Yro Takoe akTHUBHOCTh PaJAMOAKTUBHOIO AJIEMEHTA, €€ BHIUMCICHUE U €AMHULIBI U3MEPEHUS.
2. B uewm cocrout 3akoH [ 'eiirepa - Herrona?
3. Kak o1eHuTh 2HEPruio o - 4YaCTUIIBI?
4. YcrpoiicTBo u puHIMI paboThl cyeTynka I eiirepa-Mrosuiepa.
5. TIpoaeMOHCTPHPYHTE BO3MOKHOCTE IpuMeHeHHs cpeabl Microsoft Excel (wmu apyroii cpeibr)
TSt 00pabOTKH IKCIIEPUMEHTATBHBIX TAHHBIX
Ne 53 «Omnpenenenne MakCHMadbHON SHEPIUM B-yacTHUIl M HIACHTU(DUKAIUS PaTAOAKTUBHBIX
MpernapaToB»
1. Kakue u3BecTHbl pa3sHOBUIHOCTH OeTa-pacnana? Kakas u3 HUX HcClIeAyeTcsi B JJaHHOM
SKCIIepUMEHTE?
2. B kakux amara3oHax HaXOsTCs TIEPUO/IbI ITOJTypaciaga U SHEPTruu 0eTa- pacnaaa IpUPOTHBIX
PaaUOHYKINIOB?
3. KakoBbI OCHOBHBIE OCOOCHHOCTH B3aUMOJICHCTBHUS O€Ta-9aCTHII C BEIIECTBOM?
[TpoaeMOHCTpUPYHTE BO3MOXHOCTh TpHMeHeHus: cpeiapl Microsoft Excel (wmu apyroi
cpenbl) 71st 00pabOTKU IKCIIEPUMEHTATBHBIX TAHHBIX
OIIK-1.3 Pemaer  umkenepubie  3anaun ¢ [ [IpuMepHBI MepevyeHb NPAKTHYECKUX 3aaHMii

MTOMOIIBIO MaTeMaTH4eCKOIro
amnmnapara BEKTOPHOHU anreoOpsl,
AQHAJIUTUYECKOU TeOMETPUN u
MaTEMAaTHUYECKOTO aHaIn3a

1 cemecTp
3aganue 1.Touxka ABWKETCA B IUIOCKOCTH XOY MO 3aKOHY: x=-2t;y=4t(1—t). Haiitu

ypaBHeHue Tpaektopun Y= f(X) u wm300pasuth ee rpaduyecku; BeKTOp ckopoctn V U
YCKOpeHHsI 8 B 3aBUCHMOCTH OT BPEMEHH; MOMEHT BPEMEHHU tg, B KOTOPBIN BEKTOP YCKOPEHHUs &
cocraBsier yron w4 ¢ BekTopoM ckopoctr V . OTBET: y=—x’—2x; V =—2i +41—2t)], a=-8].,
to=0,75c.

3aganue 2. Teno Bpamaercss BOKPYTr HEMOJABUKHON OCH T10 3aKOHY ¢ =2+4.-t—2-t2. Halth:
1) cpenree 3HaUCHNE YITIOBOW CKOPOCTH () 3@ IPOMEXKYTOK BpeMEHH OT t=0 10 OCTaHOBKH; 2)
YTJIOBYIO CKOPOCTH Tella B MOMEHT BpeMeHu t=0,25 c; 3) HopManbHOE YCKOpEHHE TOYKH,
Haxo/s1Ielcs Ha pacCTOSHUU 1 M OT OCH BpallleHus B TOT ke MOMEHT BpemeHu. OTBeT: 2paj/c; 3
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pan/c; 9 M/

3ananue 3. [llap maccoit m;=4Kr ABMKETCS CO CKOPOCTBIO Vi=5 M/C M CTaJIKMBACTCS C
mapoM Maccoil my =6 Kr, KOTOPBIM JBIKETCS €My HAaBCTPEUy CO CKOPOCThIO V=2 M/C.
Omnpexnenute CKOPOCTH IIAPOB TOCIE yaapa. YJIap CUUTaTh aOCONIOTHO YIPYTHM, NMPSIMbBIM U
nentpanbHbiM. OTBeT: 3,4 M/c, 3,6 M/cC.

3ananme 4. Ban B Buae CIUIOMIHOTO IUIMHApPAa Maccod mjy=10 Kr HacaxkeH Ha
TOPU30HTANIBHYIO OCh. Ha IMIMHap HaMOTaH MIHYP, K CBOOOAHOMY KOHILY KOTOPOT'O MO/IBEIICHA
rupsa Maccol mp=2 kr. C KakuM yCKOpeHHEM OyJIeT OIyCKaThCsl THps, €ClIU €€ MPEJOCTaBUTh
camoii cebe? OtBert: 2,8 M/c?.

3aganme S. OmpenenuTh MEpUOJ, YACTOTYy W HadalubHYIO (a3y KojleOaHUl TOYKH,
JABWKYIEHCS II0 YPAaBHEHMIO: x=A-sinaft+7) TAe ©=2,57 ¢t =04 ¢,A=0,02 M. Kaxosa
CKOpOCTh TOYKU B MOMEHT BpeMenu 0,8 ¢. Oteer: T=0,8c; v=1,25 c'l; V=0,157 m/c.

3ananue 6. Toueunbie 3apsabl 1=10 HKn m qp=-20 vKn HaxoxmsTcs B BO3lyxe Ha
paccrostuun 10 cm apyr ot apyra. OnpeneauTs HapsHKEHHOCTH MOl B TOUKE A, YJAJICHHOU Ha
paccrosinie 6 cM OT IEPBOro U Ha 8 cM OT BTOporo. Kak M3MeHHTCS MOTEHIMATbHAS YHEPTHs
B3aUMOJICHCTBUS 3apsiIOB, €CIM MEPEMECTUTh BTOPOM 3apsa B 3Ty Touky? Kakyro mist atoro
HY>KHO coBepiuTh padoty? OtBet: 37,6 kB/M; 12 Mx/[xk.

3apanue 7. Tpu MI0CKUX BO3AYIIHBIX KOHAEHCaTopa ¢ eMKocTsiMu C1=1,5MkD, C,=7 mxD,
C3=2 Mk® coeauHEHBI MOCIEI0BATEIbHO U MPUCOEANHEHBI K UICTOYHUKY TOKa. [Ipu sToM 3apsn
BTOPOTO KOHJIEHCATOpa paBeH 14-10* Ko a) Haiitu snepruto stoit Gatapeu. 6) He oTkmrouas
HCTOYHUKA TOKa OT OaTaped KOHJIEHCATOPOB, Pa3ABHUTaOT MIACTHHBI TPETHETO KOHIEHCATOPA,
YBEJIMYHMBAsI PACCTOSIHUE MEXAy HUMHU B 2 pa3a. HailTu u3meHeHrne eMKOCTH | 3apsiia OaTapeu.
Ortsert: 490 m/Ix, 0,21 Mx®, 0,4 MKi1.

3ananue 8. /[a snementa (€1 = 1,2 B, r1 = 0,1 Om, €, = 0,9 B, r; = 0,3 OM) coenuHeHbI
OJIHOMMEHHbIMU TontocamMu. CompotuBieHre R coenuHuTENnbHBIX NpoBOAOB paBHO 0,2 Owm.
Onpenenuth CUTy TOKa B Ilenu | ¥ pa3HOCTh MOTEHIMAJIOB HA 3aKMUMaX Ka)XJ0TO MCTOYHHKA.
Orser: 0,5 A; 1,15 B; 1,05 B.

3aganme 9. Kpyrosoii BuUTOK pammycom R=15,0 cm pacnoisokeH OTHOCHTEIbHO
0ECKOHEYHO JITTMHHOTO MPOBO/IA TaK, YTO €T0 IUIOCKOCTH MapaluienbHa npoBoy. [lepnenaukysmsp,
BOCCTAaHOBJICHHBIN Ha MIPOBOJ] U3 IIEHTPA BUTKA, SIBJSIETCS HOPMAJIBIO K TJIOCKOCTH BUTKa. Cuta
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ToKa B mpoBojie [1=5A, cuna Toka B BUTke Toku [,=1A. PaccTosiHue oT ieHTpa BUTKA J10 MPOBOJIA
d=20 cm. OnpenenuTe MarHUTHYIO HHAYKIUIO B IeHTpe BUTKa. OTBeT: Bo=6,5MKT11.

3ananue 10. [TpoBoasmuii MIOCKUA KOHTYP, UMEIOITUN POPMY OKPYKHOCTH paguyca r =
0,05 M momenieH B OAHOPOJHOE MAarHUTHOE TOJI€ TaK, YTO JUHUU MAarHUTHOM MHAYKIIMH TOJIS
HampaBJIeHbl MEPIEHIUKYIAPHO IUIOCKOCTH KOoHTypa. ComportupieHue kKoHTypa R = 5 Owm.
MarnuTHas MHIyKIHUS MeHsercs mo 3akoHy B = kt, rne k = 0,2 Tn/c. Onpenenure: a) 3.1.C.
WHIYKIIMH, BO3HUKAIOIIYIO B 3TOM KOHTYype; 0) CHIIy MHIYKIIMOHHOTO TOKa; B) 3apsij, KOTOPBIN
MIPOTEYET 10 KOHTYPY 3a MepBble 5 cekyH1 u3Menenus noius. Orset: 1,6 MB; 0,3 MA; 1,6 MK

3aganue 11. Karymka HamoTraHa MeTHBIM IpoBojaoM nuameTpoMm d=0,2 MM c oOmieit
mmuHo# 1=314 M u umeet naayKTUBHOCTD L=0,5 ['H. OnipeienuTh CONPOTUBIICHHE KATYIIKHU: 1) B
LIETIA TMIOCTOSTHHOTO TOKA; 2) B IIENHU NepeMeHHOro Toka ¢ yactoToir v=50 I'tt. OtBeT: R=160 OwMm;
R=224 Owm.

2 cemecTp

3aganme 12. B onbite HOHra crexisHHas IUIACTUHKA TOJIIMHOA B 2 CM IOMEIIAETCS Ha
IyTU OJHOIO W3 HHTEpPPEpUPYIOLIUX JIyuyed NepneHauKyylspHo Jydy. Ha ckoiabko Moryr
OTJIMYAThCA APYT OT ApYyra 3HAUEHUs [10Ka3aTels IPEIOMIICHUS B Pa3INYHbIX MeCTaX MIACTUHKH,
yTOOBI U3MEHEHHE PA3HOCTH XOJa OT 3TOM HEOAHOPOJHOCTH HE mpeBbimasio 1 mMxm? OTBeT:
A<n=5-10".

3aganme 13. Ilyyok Oenmoro cBera majgaeT HOPMAJbHO K MOBEPXHOCTH CTEKISTHHOU
IUTACTUHKY  TonmHoi d=0,5 MxM, Haxozsieics B Bo3ayxe. [lokazarens npenoMieHus cTekia
n=1,5. B pe3ynbrare nuTepPepeHIny HHTEHCUBHOCTh HEKOTOPBIX BOJIH, JJIMHBI KOTOPBIX JIEKaT B
npenenax Bugumoro crekrpa (ot 400 o 700 HM), ycunuBaercs npu oTpakeHuH. Onpeaenure
muHbl 3TuX BoiH. OTBet: 0,6 MkM4 0,43 MKM.

3ananmne 14. [Tnockas BonHa (A=0,5MKM) majaeT HOPMaJIbHO Ha AHadparMy ¢ KpyribIM
orBepctieM auamerpoMm 1,0 cm. Ha kakoMm paccTosSHUM OT OTBEPCTHSI HAa €ro OCH JIOJDKHA
HaXOJUTHCS TOUKA HAOIIOJCHMsI, YTOOBI OTBEpCTHE OTKpBIBao: 1) ogny 30Hy Dpenento; 2) nBe
30HbI @penena? Orset: 50; 25 m.

3ananme 15. Haiftu HauOonpmmii MopsoK CIIEKTpa JUIS JKEITOM JIMHUKM HATPUS C JUTMHOM
BOJIHBI A=589 HM, eciu mnoctosHHas JudpakiuoHHON pemeTkn d=2MkM. CKOJBKO BCEro




Kon
WHJIUKATOpa

Nuaukarop mOCTHKEHUS
KOMIICTCHIINN

O1ieHOUHBIE CPEACTBA

MakCUMyMOB JaeT 3Ta pemerka? Ilon xakum yrioMm ¢ HaOmaromaercst MocieAHUd MakcUMym?
Ortser: 3; 7; 62°.

3anganme 16. [IBa mosisipu3aTropa pacnosOXkKeHbl TakK, YTO Yrod MEXIy UX IIOCKOCTAMHU
nponyckanns pasen  25°. OmNpeseinuTh, BO CKONBKO Pa3 YMEHBIIHTCS HHTEHCHBHOCTD
€CTECTBEHHOI'O CBETa IPU NPOXOKACHUU: 1) uepe3 ofauH (IepBblid) moisipu3aTop, 2) yepes oda
nonsipuzaropa. Koadounument nornomienus csera B noisipuzarope pasen 0,08. Otser: 2,17;
2,88.

3ananue 17. Yepnoe teno umeet temneparypy 3 kK. [1pu oxnaxxaeHuu Tena ajmHa BOJIHBI,
MPUXOJAIIASACT HA MAKCUMYM H3JIy4aTelbHOM CIIOCOOHOCTH, M3MeHMIach Ha 8 MKM. Jlo Kakoii
Temueparypsl oxJyagumiock Teno? Oteer: 323K.

3aganme 18. Y3kuil mydyoK MOHOXPOMAaTHYECKOTO PEHTI€HOBCKOIO M3JIY4YEHHUs MaJaeT Ha
pacceunBaroniee BemecTso. [Ipyu 3TOM 1yIMHA BOJIHBI H3JIy4€HUS, PACCESIHHOIO MO YIVIAMU 60° 1
120°, ornmuarorcs Jpyr oT Apyra B 2 pa3a. Cuuras, 4To paccesHue IPOUCXOIUT Ha CBOOOTHBIX
3JIEKTPOHAX, HAWTH JJIMHY BOJIHBI TTafaroniero unydenus. Oteet: 1,2 nm.

3aganue 19. Kpacnas rpanuna  ¢otodddexra 11 HEKOTOPOro MeTaisia paBHa 275 HM.
Haiitu: 1) pabGoTy BbIXOAa 3JEKTPOHAa M3 O3TOr0 METaUa, 2) MaKCUMaJbHYIO CKOPOCTb
3JIEKTPOHOB, BBIPBIBAEMBIX U3 3TOI'0 METaJlIa CBETOM C JIMHOM BoiH 180 HM, 3) MakcuMallbHYIO
KUHETHYECKYIO DHEPTHUIO 3TUX AJIEKTPOHOB. OTBeT: 4,523B; 9,1-105 m/c; 2,383B.

3aganme 20. DOnexTpoH oOnamaer kuHerndeckod osHeprueit 30 sB. Omnpenenuth
NeOpONIEBCKYIO UTMHY BOJIHBI 2JIEKTPOHA. BO CKOJIBKO pa3 U3MEHUTCS 3Ta JUIMHA BOJHBI, €CIIH
KUHEeTH4ecKas sHeprus yMmenbiutcesa Ha 20%? Otser: 2,2 1010 M; 1,12,

3aganue 21. [Ipu ABM>KEHNHN YaCTHUIIBI BJOJb OCU X CKOPOCTh €€ MOXKET OBITH ONpeziesieHa ¢
TOYHOCTBIO (ommOkoi) no 1 cm/c. Haiitu HeompeneneHHOCTh KOOpPAMHATHI, €CIM YacTUIeH
sBisiercst: 1) anekTpoH, 2) apobuHka mMaccoit 0,1r. Otser: 0,01m; 10%m.

3aganme 22. Yactuna HaxoauTcss B OECKOHEYHO TIIyOOKOH OAHOMEpHOW MOTEHIIMAIbHON
nMesi MUHMMaJIbHYIO SHepruto. KakoBa BeposSTHOCTH OOHApY)KEHUs YaCTULIbI B CPEHEN TpeTu
ambel? Otet: 0,609.

3aganue 23. OnpenenuTs UIMHY BOJIHBI, COOTBETCTBYIOIIYIO TPEThEH JMHUU CEPHUH
banemepa: 1) B cnektpe uznmyuenun Bojgopona, 2) B cnexrpe usnydyenus nona renusi. OTBer:
434uMm, 1098M.
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3aganue 24. OnpeienuTe NEPUO MOTYPACTaa U HAYAIBHYI aKTHBHOCTh BUCMYTA 43 Bl ,

€CJIM U3BECTHO, YTO BUCMYT Maccoii M = 1 1, BeIOpackiBaer 4,58 107 S —uactui 3a 1 cekynny. Bo
CKOJIbKO pa3 U3BMEHUTCS akTUBHOCTH 3a Mecsiil? OTBeT: 5 cyTok; 64 pasa.

3ananue 25. Snpo Gepwuus-7 f-paarnoakTuBHO o cxeme K-3axBaTa. 3anucarh peakiuio.
Kakwue yacTuips! mpu 3ToM 00pazoBaIUCh?

3aganue 26. Bpruncauth B a.e.M. Maccy sjpa °C, y KOTOpOTO 3HEprus CBSI3M Ha OAMH
HYKJIOH paBHO 6,04 M»3B. Otser: 10,0135 a.e.m.

3aganue 27. ConHeuHas TOCTOSHHas Aisi 3emid (PHEPrusi COJMHEYHOTO H3Iy4YCHHS,
NaJalolIero B €IMHUIY BPEMEHH Ha €IMHHUIY IUIOUIaJM B MEPHEHAUKYISIPHOM HalpaBICHUH)
paBua 1370 JLx/c-m?. Ommpasch Ha 9Ty BEJIMYMHY, HaWIUTe, CKOJbKO MO Macce BOJ0pOja
BBITOPAET €KECEKYHIHO BHYTPH COJIHLA, €CIM WU3BECTHO, YTO MCTOYHUKOM SHEPrUU COJIHLA
SIBJIIETCSL CHHTE3 YeThIpeX siiep BoJopo/ia ¢ oopa3oBanueM siapa renusi-4. Oreer: 630 MuH.T/C.

OIIK-1.4

Pemraer TCOPCTUYCCKHUEC 3aaqdun

B

obnactu TCIINIOTCXHUKH,

TUAPABIIVKH,
TEIIOMAacCOOOMEHa, UCHOb3Ys
(GbyH1aMeHTaJIbHbIE 3HAHUS

3aganme 1. Haiigure s ra3000pa3HOro a3oTa TeMIeparypy, Ipu KOTOPOH CKOPOCTSIM
mosiekyn vy = 300 m/c u vz = 600 M/c COOTBETCTBYIOT OAMHAKOBBIC 3HAUYECHUS (PYHKIIHH
pacnpenenenus Maxcseria f(V). Otser: 1 _ m(v,' —Vi*) _ 330K,

4k In(V, /V,)

3ananue 2. VneanbHbId ABYXaTOMHBIM Ta3 00bEMOM S5 11 W JaBICHUEM 10° Ia
U30XOPUYECKH Harpesy, B PE3yJbTaTe 4ero CpeaHss KUHETHUYECKas DHEPrusi €ro MOJEKYII
yBeanumiiack ot 0,0796 5B no 0,0923 5B. Ha ckonbko mpu 3TOM U3MEHHUTHCS JaBiieHue raza? B
JanbHEeHIeM ra3 H30TepMUYECKH PacIIiPUIIN J0 HayaJdbHOro JaBieHus. Onpeaenure oobeM raza
B KoHIIe mporecca. Otet: yBenuuutces Ha 0,16 MlIla; 5,8 7.

3apganme 3. Onpenenute KOAPGUIMEHT TEIIIONPOBOJHOCTH A a30Ta, €CIU KOAIPPHUIHUEHT
JMHAMHYECKON BSI3KOCTH T JJIsi HEro mpu Tex ke ycioBusix paBeH 10 mxklla-c. Otet: A=7,42
MB1/™M-K.

3ananue 4. 12 r a30Ta HaXOAATCS B 3aKPBITOM cocyjie 00bemoM 2 i1 ipu Temriepatype 10°C.
TTocie HarpeBaHms JaBIEHKE B cocyse crano pasHo 10*mm.pr.ct. Kakoe konuaecTBo Tema 65110
cooOmieHo razy npu HarpeBanun? OtBeT: 4,1- 103 Jx.

3aganue 5. Cmewmanu Boxy Macco Mi=5kr npu temneparype T1=280 K ¢ Boznoit Maccoii
my=8kr npu Temmeparype T; =350 K. Haiitu: 1) temneparypy 60 cmecu; 2) m3menenue AS
SHTpoMNUH, poucxoasuiee npu cmemmBanud. Otset: 323 K; 0,3 k/[x/K.




0) Ilopsaaok npoBeeHUs] NPOMEKYTOUHOI aTTeCTAIlUH, IOKA3aTeJIM M KPUTEPUH OLleHMBAHMSA:

[IpomexyTouHas arrectanusi 1o auciuiuinHe «®Du3MKa» BKIOYAET TEOPETHUYECKHE BOIPOCHI, IMO3BOJIAIOIIME OICHUTh YPOBEHb YCBOCHUS
00y4JaroIIUMUCS 3HAHUMA, U MPAKTHYSCKHE 33aJJaHusl, BBISBISIIONIAE CTEIICHb C(OOPMHUPOBAHHOCTH YMEHHMN W BIaJICHUH, rnpoBoautcs B ¢opme 3auera (1
cemecTp) U B popMe rk3ameHa (2 cemectp).

3ayer oOyyaromumecs MoIy4aroT B pe3ysibTaTe BBIMOIHEHUS BCEX BHIOB paboT, IPEAYCMOTPEHHBIX BO 2 CEMECTpe U3yUeHHsI JaHHOH TUCIUIUIMHEL. B
Cllydae HEBBIMOJIHEHHsI, 3aUeT MPOBOIUTCS B hopMe coOece1oBaHus IO BOIIPOCAM COTJIACHO MEPEYHIO BOIIPOCOB K 3a4eTy.

Ilokazamenu u Kpumepuu oyeHUBAHUA 3auema:

- Ha OILICHKY «3a4TEHO0» O00y4YaroIuics AEMOHCTPUPYET YPOBEHb, HE HMXKE MOPOTOBOro, chOpMUPOBAHHOCTH KOMIIETEHLIUN: B X0OJ€ KOHTPOJIbHBIX
MEPONPUATHIA MOTYT JOMYCKATHCS OMIMOKH, MOXKET MPOSABISATHCS OTCYTCTBUE OTICIBHBIX 3HAHUHN, yMEHUH, HABBIKOB, O0YYAIOIIUICS MOTYT UCIBITHIBAET
3HAYUTENIbHbIC 3aTPYIHEHUS IPU ONIEPUPOBAHNY 3HAHUSMU U YMEHUSIMU IIPU UX MEPEHOCE HAa HOBBIE CUTYAIIUHU.

- Ha OIICHKY «HE 3a4TE€HO» 00YUJaIONIMIACs HE MOXET MI0Ka3aTh 3HAHUS Ha TIOPOTOBOM YPOBEHB C(HOPMHUPOBAHHOCTH KOMIIETEHIIUH, T.€. 00yJatoHiics
HE TIOKa3bIBaeT 3HAHHWE OCHOBHOIO MarepHala B oO0beMe, HEOOXOOUMOM Ui MpeacTosimeld NpohecCHOHATbHOM NesTeNbHOCTH, HE CHOCOOeH
apryMEHTHPOBAaHHO ¥ TOCJIEI0BATEIBHO H3JIaraTh, JONMYCKaeT IpyObie OMHMOKH B OTBETAaX; HE MOXKET IMOKa3aTh MHTEIUICKTYAIbHbIC HABBIKU PEIICHUS
MIPOCTHIX 3aj]a4. HE MOATBEPKAAET OCBOCHNE KOMIIETCHIIUN, IPEyCMOTPEHHBIX TPOrPAMMOIA.

DK3aMeH 10 JaHHON JUCLMILIMHE IPOBOAMUTCA B YCTHOH (hopMe MO 3K3aMEHAIIMOHHBIM OMJieTaM, KaX/Iblil U3 KOTOPBIX BKIIIOYAET 2 TEOPETUUECKUX
BOIIPOCA U OJHO IIPAKTHUECKOE 3a/1aHue (3a7auy).

Ilokazamenu u Kpumepuu oyeHUBAHUA IKZAMEHA:

— Ha OLIGHKY «OTJHYHO» (5 0amioB) — oOyyaroluics JIEMOHCTPUPYET BBICOKHI ypOBEHb CPOPMHUPOBAHHOCTH KOMIIETEHIIUN, BCECTOPOHHEE,
CHCTEMAaTH4YeCKOe U ITyOOKOe 3HaHHE Y4eOHOro MaTeprana, CBOOOIHO BHINOIHSIET MPAKTHUECKUE 3aaHus1, CBOOOIHO ONEpUPYET 3HAHUSIMH, YMEHHUSIMH,
MPUMEHSIET UX B CUTYallUSIX MOBBIIICHHON CII0)KHOCTH.

— Ha OLIEHKY «X0po1oy» (4 6aina) — 00yJaronuics 1eMOHCTPUPYET CPETHUN YPOBEHB CPOPMUPOBAHHOCTH KOMITETCHIIHI: OCHOBHBIEC 3HAHUSI, yMEHHS
OCBOEHBI, HO JIONYCKAIOTCA HE3HAUNTENIbHbIE OLIMOKH, HETOUHOCTH, 3aTPYJHEHUS IPU aHATMTUYECKHUX OIepalusiX, IepeHoce 3HaHUI U YMEHUI Ha HOBBIE,
HECTaH/IapTHbIE CUTYaI1H.

— Ha OLICHKY «yAOBJIETBOPUTEIbHO» (3 Oanna) — o0yyaromuiicss JeMOHCTPUPYET MOPOTOBBI YpOBEHb C(HOPMUPOBAHHOCTH KOMIIETEHIIMI: B XOJI€
KOHTPOJIbHBIX MEPOTNPUATHI JTOMYCKAIOTCS OIMIMOKH, MPOSBISAETCS OTCYTCTBHE OTHAEIbHBIX 3HAHUIM, YMEHHI, HaBBIKOB, OOYYAIOLIUIICS HCIBITHIBAET
3HAYUTENbHbIE 3aTPYIHEHUS IPU ONIEPUPOBAHNY 3HAHUSMU U YMEHUSIMU TPU UX MEPEHOCE HAa HOBBIE CUTYAIIUH.

— Ha OIICHKY «HeY/AOBJIETBOPUTEIbHO» (2 Oaiia) — oOydaromuiics 1eMOHCTpUpPYeET 3HaHus He Oonee 20% TeopeTnyeckoro MaTepuania, 10MycKaer
CYIIECTBEHHBIE OLTMOKHU, HE MOXKET MTOKa3aTh UHTEIUIEKTYyalbHbIe HABBIKU PEIICHUSI MPOCTHIX 33/1a4.

— Ha OIEHKY «HeYyI0BJeTBOPHUTEJbHO» (1 Oamn) — oOydaromuiicss HE MOXKET IO0Ka3aTh 3HAHUS HA YPOBHE BOCIPOU3BEACHHUS M OOBSICHEHUS
uH(pOpMaIUY, HE MOXKET MOKa3aTh UHTEIICKTyalIbHbIe HABBIKU PEIICHHS MPOCTHIX 3a/1a4.



