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JIdcT akTyajm3anuu padoueil mporpamMmbl

Pabouast mporpamMma rnepecMoTpeHa, 00CykaeHa u 0100peHa s peanusaruu B 2026 - 2027
y4eOHOM roJly Ha 3acefanuu kapeapsl Dusnku

ITporokon ot 20 . Ne
3aB. kadeapoii JAM. lonrymvx

Pabouast mporpamMma nepecMoTpeHa, 00CykaeHa u o100peHa s peanusaruu B 2027 - 2028
y4eOHOM roJly Ha 3acefanuu kapeapsl Dusnku

IIporokonm ot 20 r. No
3aB. kadenpoii J.M. donarymux

Pabouas mporpamma nepecMoTpeHa, o0cyxieHa u ogoopena s peanusanuu B 2028 - 2029
y4eOHOM roty Ha 3aceqannu Kadeapsr Ou3nKu

[Iporokon ot 20 . Ne
3aB. xadenpoit AM. Jonrymma

PaGouas mporpamma nepecmoTpeHa, odcyxieHa u ogoopena s peanusanuu B 2029 - 2030
y4eOHOM rojly Ha 3acefanuu kapeapsl Dusnku

[Iporokonm ot 20 r. No
3aB. kadenpoii AM. Jonrymun




1 lesin ocBOCHUSA TUCHUTIIMHBI (MOYJIA)

[Tony4yeHue cTyieHTaMH OCHOBOIIOJIATAIOIINX MPEACTaBICHUH O GyHIaMEHTAIbHOM
CTPOCHUH MaTEpUH U (PU3NYECKUX MPUHIIUIIAX, JIEKAINX B OCHOBE COBPEMEHHOM
€CTeCTBEHHOHAYYHOH KapTHHBI MUpPa; (POpMUPOBAHHE Y CTYJJCHTOB COBPEMEHHOTO
€CTECTBEHHO-HAyYHOTO MUPOBO33PEHUS; Pa3BUTHE HAYYHOT'O MBILUICHUS U PACIIUPEHHE
HAYYHO-TEXHHUYECKOTO KPYro30pa; OBJIaIecHUE OCHOBHBIMU (PU3NUECKUMHU KaTETOPHSIMH,
MOHATUSAMH U QyHIAMEHTAIBHBIMU (PU3NUYECKUMU 3aKOHAMU; TIOTyYEHHUE MTPEICTABICHHUH O
(byHIaMEHTAIBHBIX KOHLEIIMIX COBPEMEHHOTI'O €CTECTBO3HAHUS KaK Pe3ysbTaTa
HCTOPUYECKOT0 IIPOIIecca; OBJIaICHHE TPUEMaMH U METO/IaMH PEIICHUS] KOHKPETHBIX 3a71a4
U3 PA3IMYHBIX 00JIacTel (PM3MKH, YMEHHS BBIIEIUTH KOHKPETHOE (PH3UUECKOE COJCPKAHNE B
MPUKIIAJHBIX 33/1a4ax Oyaymei npodeccuoHanbHON AEATeNbHOCTH; (POPMHUPOBAHNE
HaBBIKOB IPOBEICHUS (PU3HMUECKOTO IKCIIEPUMEHTA, TO3BOJISIOLINX UM BIIOCIIEICTBUH
OBJIAJIETh KOMILJIEKCOM KoMIleTeHLuH, npeaycMoTpeHHbIX PI'OC BO no HanpasieHuo
noarotoBku 08.03.01 «CTpouTenbCcTBOY.

2 MecTo AUCHMILIMHBI (MOAYJIs1) B CTPYKTYpe 00pa30oBaTe/ibHOI NPOrpaMMbl

Hucnurnnuna @u3nka BXOIUT B 00513aTEIBHYIO YaCTh y4€OHOTO TUIaHa
00pa3zoBaTeNbHON MPOTPAMMBI.

JIist u3ydeHusl TUCIUTUTMHBI HEOOXOTMMBI 3HAHUS (YMEHUS, BIAICHHS),
c(hOpMHUPOBAHHEIC B PE3YJIBTATE U3YUCHUS JUCIHUILINH/ TPAKTHK:

Hucnurnnuna «®duszuka» 6a3upyercsi Ha €CTECTBEHHOHAYYHBIX JUCIUTIIINHAX
MaTeMaTHKa, PU3nuKa, XUMHS B 00bEME CPETHEH IIKOJIBI.

3nanus (yMEHHUs, BIAJICHUS ), TOJIYYCHHBIC IPU U3YUCHUU JAHHOU JTUCIUTLITUHBI
OyayT HEOOXOIMMBI JJIsI U3YICHUS TUCITUILTAH/TIPAKTHK:

ConpoTuBieHne MaTepUajIoB

CrpoutenpHas pusnka

WnxeHepHble CUCTEMBI U 000pYyI0BaHUE 3AaHUIMA

[ToaroToBka K mpoIeype 3alUThI U 3alTUTa BBITYCKHOW KBaTU()UKAIMOHHOM
paboThl

Mertposorusi, cTaHIapTU3aIMs, CePTUPHUKALINS U YIIPABICHHE KAYECTBOM

Oromuienue

TeopeTrnueckre OCHOBBI TEINIOTEXHUKHU (TEXHUYECKasi TEPMOJUHAMUKA 1
TEIJIOMacCcOOOMEH )

Jlnarnoctuka, HaJaKa, MU3MEepUTENbHAs TEXHUKA CUCTEM TeTIOra30CHA0KEHUS U
BEHTHJIALIUU

3 Komnerenuun o0y4aromerocsi, popmupyemsbie B pe3y/ibTaTe 0CBOCHHUS

AUCHHUILIMHBI (MOLYJIS1) M IJIAHMPYEMble pe3yJIbTaThl 00y4eHHs

B pe3ynbrate ocBOeHUS TUCHUITIMHBI (MOy ) «Pu3nKa» 00ydaronuics J0JKeH
o0yaziaTh CIEAYIOIMMU KOMIIETEHIUSAMU:

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

OIIK-1 CnocoOeH pemaTh 3a1a4u MpoheCCUOHATBLHOMN IeATEIbHOCTH Ha OCHOBE
HCII0JIb30BAaHUSl TEOPETUUECKUX U MPAKTUYECKUX OCHOB €CTECTBEHHBIX U TEXHUUECKUX HAYK,
a TaK)Ke MaTeMaTUYECKOro anmnapara

OIlK-1.1 Omnpenensier XapakTepUCTUKU (GU3NUECKOTO M XUMHUECKOT0 IIpolecca
(sIBJI€HUA), XapaKTEPHOTO JJ1s1 00BEKTOB MPOPECCHOHATBHON
JeSITEIbHOCTH, Ha OCHOBE TEOPETUYECKUX U IKCIIEPUMEHTAIbHBIX
HUCCIEeN0BaHUuN

OIIK-1.2 Hcrnons3yeT TeopeTHYeCKre OCHOBBI TEXHUYECKHUX HAYK JJIS
IIPUMEHEHNs] HTHHOBALIMOHHBIX TEXHOJIOTMH HAa peaIbHbIX CTPOUTEIBHBIX
00BEKTOB




OIIK-1.3

Pemaer nnxeHepHbIe 3a1a4M ¢ TOMOLIbI0 MAaTEMAaTHUECKOTO anmapara
BEKTOPHOMW areOpbl, aHATUTHYECKON reOMETPUHN U MAaTEMaTHYECKOTO
aHaIn3a

4. CTpykTypa, 00b€M U COfepKaHMe JUCHUUIIIMHBI (MOTYJISA)

OO0miast TpyA0€MKOCTh AUCIUIUIMHBI COCTABIISIET 7 3a4€THBIX €IMHUILL 252 aKaJl. 4acoB, B TOM

YUCJIC:

— KOHTaKTHas pabora — 159,8 akaj. yacos:

— ayauTopHas — 154 akan. 4acos;

— BHeayAUTOpHas — 5,8 akajl. 4acos;

— caMmocTosITeNbHasl pabota — 56,5 akaj. 4acos;
— B (popMe npakTu4IecKoil moaroToBku — 0 akai. yac;
— MOATOTOBKA K 3K3aMeHy — 35,7 akaj. yac

dDopMa aTTeCTaluu - 3K3aMCEH, 3a4€CT

AynuropHas ) =
KOHTaKTHas paboTa E z dopma TeKyIero
& =
N B aKaJ. yacax 3] Bu KOHTPOJIS
Paznen/ Tema 3 (B axan ) £EB A y P Kox
g 8 © | camocrosTenbHON |  yCIIEBa@MOCTH H
JUCLUTUTAHBI 3 g . | xommerenyu
O S 5 padoThI TIPOMEKYTOYHOM
Tex mab. | mpakr. 2'S aTTeCTalluu
3aH. 3aH. | O &
1. ®usnveckre OCHOBBI
MEXaHUKH
MOJrOTOBKA K
NPaKTUYECKOMY
3aHATHIO;
BBINOJIHEHHE
MIPaKTHIECKUX
adot (U3); TIpOBEpKa
1.1 Knnematnka CaII:/IOCTOSITeﬁLBI’OE I/IH,[[I/IEI/I EIILHLIX OIIK-1.1,
MOCTYNaTEIbHOTO U 2 2 1 JBVICHME 3;(;/‘1_ OIIK-1.2,
BpAaIlaTEILHOTO IBHKEHHS v . 2 OIIK-1.3
yueOHOil u cemuHap Ne 1;
Hay4YHOM
JUTEPATYpPHI B
TOM YHCTIe
NEKTPOHHBIX
pecypcoB.
1 MIOJTOTOBKA K
nmabopaTopHOMY,
CEMHHAPCKOMY U
NPaKTUYECKOMY
3aHATHIO;
poBepKa
BBINOJIHEHNE
DAKTHICCKIX WH/IMBUTYaJIbHBIX
1.2 lunamuka F:I60T 3); 3aja4; OIIK-1.1,
MOCTYNaTeIbHOTO U 2 4 2 1,3 P ’ 3alIUTa OIIK-1.2,
CaMOCTOSITENIbHOE
BpAILlaTENBHOTO IBHXEHHS 11ab0paToOpHBIX OIIK-1.3
U3yuCHHE
o pabot Ne 4;
yueOHOIt n
o cemuHap Ne 2;
HAY4HOMU
JIUTEPATYPHI B
TOM YHCIIe
3JIEKTPOHHBIX
pecypcos.




MIOJTOTOBKA K IpoBepKa OIK-1.1
1.3 3akoHBI COXpaHEHUS B 4 6 2 nabopatopHoMy, | WHIMBHIYaIbHBIX OIIK 1'2’
MEXaHUKE CEMUHApPCKOMY U 3am1ay; OITK 1' 3’
MIPaKTHYECKOMY 3aIuTa '
3aHATHUIO;
BBITIOJTHEHNE
MIPAaKTHIECKUX
pabot (M13);
CaMOCTOATEIbHOE .
nabopaTopHOi
U3ydeHHE
. pabotsr Ne 1;
yueOHOI
. cemuHap Ne 3;
Hay4HOMH
JUTEPaTyphl B
TOM YHCTIe
JNMEKTPOHHBIX
pecypcoB.
MIOJTOTOBKA K
nabopaTopHOMY,
CEeMUHApCKOMY U
MIPaKTHYECKOMY
3aHSTHIO,
poBepKa
BBITIOJTHEHNE
MHIUBHIYaTbHBIX
NPaKTUIECKUX
1.4 Mexanuyeckue padot (M/I3); 3ana; OIK-1.1,
) 2 4 2 ’ 3aluTa OIIK-1.2,
KoJieOaHuUs U BOJHBI CaMOCTOSITETTbHOE
R n1ab0paToOpHBIX OIlK-1.3
ggHOf/'I . pabor Ne 5, 7;
¥ . cemuHap Ne 4;
HAy4HOI
JIUTEPATypPhI B
TOM YHCTIe
INEKTPOHHBIX
pecypcoB.
MOATOTOBKA K
nabopaTopHOMY,
CEeMUHAPCKOMY U
MIPaKTHYECKOMY
MpoBepKa
3aHATHIO;
WHANBUAYAJIbHBIX
BBITIOJTHEHNE
MIPaKTHIECKUX Janat,
1.5 PensruBucrckas I2)160T nas); OTHCT 0 OIK-1.,
) 2 0,9 P > BBITNIOJIHEHU U OIIK-1.2,
MeXaHUKa CaMOCTOSITEIIbHOE .,
BUPTYaJIbHOMN OIlK-1.3
HU3y4YeHUe
GHOM 11 mabopaToOpHBIX
y:a Hoii pabotsr Ne 1;
v cemunap Ne 5;
JUTEPATyphI B
TOM YHCTIe
DJIEKTPOHHBIX
pecypcoB.
Wroro no pazneny 12 14 7,2

2. Craructryeckas Gpusnka u
TEPMOJMHAMUKA




IOATrOTOBKA K

nabopaTopHOMY,
CEeMUHapCKOMY U
MIPaKTHIECKOMY
3aHSTHIO, MpoBEpKa
BBITIOJTHEHUE WHUBUYaJTbHBIX
NIPaKTUYECKUX 3aj1a4; OIIK-1.1,
2.1 Craructuueckas Qpusnka pabot (M3); 3almra OIlK-1.2,
CaMOCTOSITENIbHOE nabopaTopHOi OIlK-1.3
U3yUYCHHE paboter Ne 11;
y4eOHOI cemuHap Ne 6;
Hay4YHOU
JIUTEPATyphI B
TOM YHCTIe
IIEKTPOHHBIX
pecypcoB.
MOJIrOTOBKA K
nabopaTopHOMY,
CEeMUHapCKOMY U
MIPaKTHIECKOMY
3aHATHIO;
poBepKa
BBITIOJTHEHUE
MHIUBHIYaTbHBIX
NPaKTUIECKUX
abor (MII3): 3a/1a4; OIIK-1.1,
2.2 TepMmouHaMuKa P > 3aIUTa OIIK-1.2,
CaMOCTOSITETTbHOE .
nabopaTtopHoi OIlK-1.3
n3yJdeHue
. paboTsl Ne 14;
yueOHO# 1
N cemunap Ne 7;
Hay4HOM
JIUTEPATypPhI B
TOM YHCIIe
INEKTPOHHBIX
pecypcoB.
Uroro no pazneny
3. DIEKTPUYECTBO U MarHETH3M
MIOJTOTOBKA K
nabopaTopHOMY,
CEeMUHapCKOMY U
MIPaKTHIECKOMY
3aHATHIO;
poBepKa
BBIITOJIHCHHUEC
MHIUBHIYaTbHBIX
NPAKTUIECKHX
3.1 DnekrpocraTuieckoe 3a7a4; OIIK-1.1,
pabot (U3);
10JIe B BaKyyMe U B 3almTa OI1K-1.2,
CaMOCTOSITETIEHOE .
BEII[ECTBE 1abopaTopHOI OIIK-1.3
n3ydeHue
N paboter Ne 21;
yaeOHOI 1
o cemuHap Ne §;
Hay4YHOU
JIUTEPATypPhI B
TOM YHCIIe
INEKTPOHHBIX

pecypcos.




3.2 ITocTOSTHHBIH
JNEKTPUYECKHUIT TOK

MOJrOTOBKA K
nabopaTopHOMY,
CEeMUHAPCKOMY U
IIPaKTHYECKOMY
3aHATHIO;
BBITIOJTHEHUE
MPaKTHICCKUX
pabot (M13);
CaMOCTOATEIbHOE
n3yveHune
yueOHOI u
HayJHOU
JIUTEPATyphI B
TOM YHCTIe
JNEKTPOHHBIX

pecypcos.

IpOBEpKa
HUHANBHIYaTbHBIX
3a/1ay;
3aIuTa
nabopaTopHO’
paboTsl Ne 24;
cemuHap Ne 9;

OIIK-1.1,
OIIK-1.2,
OIIK-1.3

3.3 MarauToCcTaTHIeCKOe
oJIe B BaKyyMe U B
BEIIECTBE

MOJIrOTOBKA K
CEeMUHAPCKOMY U
MIPAKTHIECKOMY
3aHSATHIO,
BBITIOJTHEHHE
MIPAKTHIECKHX
pabor (M/13);
CaMOCTOATETbHOE
U3ydeHHe
yueOHO u

IpOBEpKa
MHIWBUIYaIbHBIX
3a/1ay;
cemunap Ne 10;

OIIK-1.1,
OIIK-1.2,
OIIK-1.3

HayJHOU
JUTEPATYypPHI B
TOM YHCTIe
3JIEKTPOHHBIX
pecypcoB.

3.4 DnexTpoMarHuTHas
WHAYKIMA.
ONeKTpOMarHUTHbIE
kosieOanus. [TepeMeHHbIN
JNEKTPUYECKUN TOK

MOJrOTOBKA K
nabopaTopHOMY,
CEMHHAPCKOMY U
MIPaKTHYECKOMY
3aHATHIO;
BBITIOJTHEHNE
MIPaKTHIECKUX
pabdor (M/13);
CaMOCTOSITETIbHOE
HU3y4YeHUe
yaeOHOU 1
Hay4HOU
JUTEPATYypPHI B
TOM YHCTIe
DJIEKTPOHHBIX
pecypcoB.

MpoOBEpKa
WHIMBUYaJIbHBIX
3ajay;
3amra
1mabopaToOpHBIX
pabot Ne 27, 28;
cemuHap Ne 11;

OIIK-1.1,
OIIK-1.2,
OIIK-1.3

HUroro no pazneny

18

14

Hroro 3a CEMECTP

36

36

18

14,2

OK3aMCH

4. Onruka




4.1 BonHoBas onTuka
(unTepdepeHnms,
I paKiys, NOIspU3aLus)

10

MOJrOTOBKA K
nabopaTopHOMY,
CEeMUHAPCKOMY U
IIPaKTHYECKOMY
3aHATHIO;
BBITIOJTHEHUE
MPaKTHICCKUX
pabot (M13);
CaMOCTOATEIbHOE
n3yveHune
yueOHOI u
HayJHOU
JIUTEPATyphI B
TOM YHCTIe
JNEKTPOHHBIX
pecypcoB.

IpOBEpKa
HUHANBHIYaTbHBIX
3a/1ay;
3aIuTa
1a00paTOPHBIX
pabot Ne 32, 34, 35;
cemuHap Ne 12;

OIIK-1.1,
OIIK-1.2,
OIIK-1.3

4.2 KBaHTOBast ONTHKA

MOJTOTOBKA K
1a60paTOpHOMY,
CEeMUHAPCKOMY U
IPaKTUYECKOMY
3aHATHIO;
BBITIONTHEHUE
MPaKTHYECKAX
pabot (M/13);
CaMOCTOSITETIbHOE
u3ydeHue
yueOHOIl u
HayJHOU
JNTEPATypHl B
TOM YHCIIe
JNEKTPOHHBIX
pecypcoB.

MpOBEpKa
WHUBUAYaIbHBIX
3aj1ay;
3aIuTa
nabopaTopHO
paboter Ne 36;
cemuHap Ne 12;

OIIK-1.1,
OIIK-1.2,
OIIK-1.3

HUroro mo pazneny

14

16

5. ®u3uka aToma

5.1 ®usmka aroma

MOATOTOBKA K
nabopaTopHOMY,

HpOBEpKa
WHANBUAYAJIbHBIX

OIIK-1.1,
OIIK-1.2,

CEMHHAPCKOMY U
NPaKTUYECKOMY
3aHATHIO;
BBINOJIHEHNE
MIPAKTUYECKUX
pador (M/13);
CaMOCTOSITETIbHOE
U3yueHHE
yueOHOIl u
Hay4HOU
JUTEPATypHI B
TOM YHCIIe
IJIEKTPOHHBIX
pecypcos.

3amad;

3aIuTa
mabopaToOpHBIX
pabot Ne 41, 42;
cemuHap Ne 13;

OIIK-1.3

Uroro no pazneny

6. ®u3nka TBEpAOTro Tea.
DJIeMEHTHI KBAHTOBOH (DU3UKH




IOArOTOBKA K

nabopaTopHOMY,
CEeMUHAPCKOMY;
BBITIOJTHEHUE
pOBEpKa
np;gcmqecxm.( WHIUBUAYaJIbHBIX
6.1 ®usnKa TBEpAOro Tena. pador (M/13); 3aj1au4; OIIK-1.1,
DJIEMEHTHI KBAHTOBOM 2 6 3 2 6 CaMOCTOATEIIEHOE 3aIUTa OIIK-1.2,
bu3uku H3ygeH? ¢ nabopaTopHO’ OIIK-1.3
y:;ygggﬁn pabotel Ne 44;
cemuHap Ne 14;
JIUTEPATyphI B
TOM YHCTIe
INEKTPOHHBIX
pecypcoB.
HUroro no pazzaerny 6 3 2 6
7. ®u3nka spa U 2JIEMEHTApPHBIX
YaCTHI]
MOJIrOTOBKA K
nabopaTopHOMY,
CEeMUHAPCKOMY U
NPaKTUIECKOMY
3aHATHIO,
BBITIOJTHEHNE 1POBEPKa
——— WHUBUAYaJIbHBIX
7.1 ®usuka sapa u pabdot (U/I3); 3afiad, OIK-1.1,
3JIEMEHTAPHBIX YaCTHUI] 2 6 3 4 12,3 CaMOCTOfITeHLI-;OC 3amuTa . OIK-12,
WayeHme nabopaTopHO OIlK-1.3
. pabotsr Ne 51, 53
yueOHO u ;
. cemuHap Ne 15;
Hay4HOM
JUTEPATypPHI B
TOM YHCTIe
INEKTPOHHBIX
pecypcoB.
Wroro no pazneny 6 3 4 12,3
Uroro 3a cemectp 32 16 16 42,3 3a4€T
Htoro mo AMCLMILIAHE 68 52 34 56,5 JK3aMeEH, 3a4eT

5 Ob6pa3oBaTe/ibHbIC TEXHOJIOTHH




[Tpu peanu3anuu pa3IMuHBIX BUJOB yueOHOM paboThl Hanbonee 3pPpeKTHBHbIC
pe3yabTaThl OCBOSHHS TUCHUIUIMHBI «DU3KKay NAl0T TpaJuIIMOHHBIE 00pa3oBaTeIbHbIC
TEXHOJIOTHH, TEXHOJIOTHH MPOOIEMHOT0 00Y4EHUS, UHTEPAKTUBHBIE TEXHOJIOTHH,
MH(POPMAIIMOHHO-KOMMYHHUKAIIMOHHBIE 00pa30BaTeIbHBIC TEXHOJIOTHH.

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

WNudopmannoHHas JIeKIUs— MOoCcie10BaTeIbHOE H3JI0KEHUE MaTepralia B
JUCLUILIMHAPHOM JIOTHUKE, OCYIIECTBIIIEMOE TPEUMYLIIECTBEHHO BEPOATIbHBIMU CPEICTBAMU
(MOHOJIOT TIpenoiaBaTelis).

Cemunap — 6ecea mpernoaBaTenis 1 CTyJCHTOB, 00CYKIeHHE 3apaHee
MOJITOTOBJICHHBIX COOOIIEHUH 10 Ka)KJIOMY BOTIPOCY IJIaHa 3aHATHS C €IUHBIM JIJISI BCEX
MEepEeYHEM PEKOMEHTyeMOH 00s3aTeNbHOM U JONOTHUTEIBHOM JTUTEPATYPHI.

[TpakTHueckoe 3aHsATHE, IOCBALIEHHOE OCBOEHUIO KOHKPETHBIX YMEHHUI U HaBbIKOB
110 NPEAJI0KEHHOMY aJITOPUTMY.

JlaboparopHas paboTa — opranu3amnus yaeOHoi paboThl C peaTbHBIMU
MaTepHaIbHBIMU 1 HH(POPMALIMOHHBIMHA 00BEKTaMH, SKCIIEpUMEHTalIbHast padoTa ¢
aHAJIOTOBBIMU MOJIEIISIMU PEATIbHBIX O0OBEKTOB.

2. ®opMbl yU€OHBIX 3aHATUH C UCIIOJIB30BAHUEM TEXHOJIOIHM POOIEMHOTO
o0OyueHus:

[TpoGiieMHas neKus — U3JI0’KEHUE MaTepuaa, IpeanoJaraiollee NoCTaHOBKY
MPOOJIEMHBIX U TMCKYCCHOHHBIX BOITPOCOB, OCBEIICHUE PA3IMYHBIX HAyYHBIX MTOJIXO/O0B,
aBTOPCKHE KOMMEHTApUH, CBSI3aHHBIE C PA3IMYHBIMU MOJIETIIMU UHTEPIIPETALlUN
M3Yy4aeMOoro MaTepuania.

[TpakTudeckoe 3aHsTHE B POpPME MPAKTUKYMa — OpraHu3aus yueOHo# padoThl,
HaIpaBJICHHAs Ha PENICHUE KOMIUICKCHOW yueOHO-T03HABATEIFHON 33129, TPEOYIOMIeH OT
CTYJICHTA IPUMEHEHUSI KaK HAyYHO-TEOPETUUECKUX 3HAaHUM, TaK U MPAKTUYECKUX HABBIKOB.

3. @opMbl yueOHBIX 3aHATHI C HCIIOJIB30BAaHUEM CIIELIMATU3UPOBAHHBIX
MHTEPAKTUBHBIX TEXHOJOTHUH:

Jlexuust «oOpaTHOM CBSI3M» — JIEKIMSA—IPOBOKALIUS (U3JI0’)KEHHE MaTepHalia ¢ 3apaHee
3a-TUTAHUPOBAHHBIMU OIIMOKaMH), JeKIHsI-0ecena, TeKIHs-TUCKYCCHSL.

CemuHap-nuckyccusi — KOJJIEKTUBHOE 00CYKJIEHHE KaKOTr0-JIM00 CIIOPHOTo BOMpPOCa,
poOJIeMBbl, BBISIBIIEHHE MHEHUH B Ipymiie (MEeXIpyHIoBOi quanor, TUCKycCust Kak Crop-
JTAJIOT).

4. ®opMbl YUeOHBIX 3aHATUH ¢ UCTIOIb30BaHUEM HH(POPMAIIMOHHO-
KOMMYHMKAIIMOHHBIX TEXHOJIOT Uil

Jlexuus-Bu3yanu3anus — U3J10KEHUE COAECPIKAHUSI CONIPOBOXKIAETCS IPE3EHTAUEN
(emMoHcTpanuel yueOHbIX MaTepHajoB, MPEACTABICHHBIX B Pa3IMYHBIX 3HAKOBBIX
cucTeMax, B T.4. WIIIOCTPATUBHBIX, IpaUUecKux, ayIuo- U BUJEOMATEPHAIIOB).

[TpakTryeckoe 3aHsATHE B OpPME MPE3ECHTALIUH — MIPEJICTABICHHE PE3YyIbTATOB
IIPOEKTHOM WJIM UCCIIEOBATEIBCKOM IEATENBHOCTH C UCIIOJIB30BAHNEM
CIELMAIM3UPOBAHHBIX IPOTPAMMHBIX CPELI.

6 Y4eOHO-MeTOqMYECKOE 0OOecTIedeHHe CAMOCTOATEILHOM padoThl 00y4Yarommxcst

HpCI[CTaBJ'ICHO B IPUJIOKCHHU U 1.

7 OueHOYHbIE CPEACTBA ISl IPOBEACHUS MPOMEKYTOYHOM aTTeCTAllUN
[IpencraBieHbl B IPUIOKEHUH 2.

8 YueOHo-MeTOAM4UecKoe M HH(pOpMALIMOHHOE 00ecnieYeHHe U CHMILINHBI
a) OcHoBHas JInTeparypa:



1. CaBenbes, 1. B. Kypc ¢usuku : yuebHoe nocobue 1iis By30B : B 3 Tomax / 1. B.
CagenbeB. — 8-¢ m3., ctep. — Cankr-IletepOypr : Jlanp, [6. T.]. — Tom 1 : MexaHuka.
Monexymsipras ¢usuka — 2021. — 356 ¢. — ISBN 978-5-8114-6796-9. — TexkcrT :
9JIeKTPOHHBIH // JlaHb : anexkTpoHHO-Onbmmoreunas cucrema. — URL:
https://reader.lanbook.com/book/152453 (nmata obOpamienus: 29.04.2025). — Pesxum goctymna:
JUIsl aBTOPHU3. 110JIb30BATEIEH.

2. Casenbes, U. B. Kypc o6mieii pusuku : yaebHoe mocobue : B 3 Tomax / . B.
CagenbeB. — 15-¢ usn., crep. — Cankr-IlerepOypr : Jlans, [6. 1.]. — Tom 2 :
OnexTpuuecTBO U Maraetu3M. Bomabl. Ontrka — 2019. — 500 ¢. — ISBN 978-5-8114-
3989-8. — Tekct : anexTpoHHbIi // JIaHb : AIeKTpoHHO-OnOIMoTeyHast cuctema. — URL:
https://reader.lanbook.com/book/113945 (nmata obOpamienus: 29.04.2025). — Pesxxum goctymna:
JUIsl aBTOPHU3. 110JIb30BATEIEH.

3. CaBennes, U. B. Kypc ¢usuku : yuebroe nocodwue : B 3 romax / U. B. CaBenbeB. —
7-e u3n., crep. — Cankr-IlerepOypr : Jlans, [6. r.]. — Towm 3 : KBanToBas onTtrka. AToMHas
¢uzuka. duznka TBepAoro Tena. PU3nuKa aTOMHOTO s/Ipa U 3JeMeHTapHbIx yactui — 2019.
— 308 c. — ISBN 978-5-8114-4254-6. — Tekcr : 351eKTpoHHBIH // JIaHb : 2IEeKTPOHHO-
oubnmmoreunas cucrema. — URL: https://reader.lanbook.com/book/117716 (nmara
obparnienus: 29.04.2025). — Pexxum goctyma: i aBTOPH3. MOJIb30BaTEIICH.

0) lonoJiHUTeILHAS JIUTEpPaTypa:

1. Aemumuenxo, B. U. ®usuka : yuebnuk / B.1. emunuenko, U.B. Jlemunaenko. —
6-¢ u3 ., mepepad. u gon. — Mocksa : UHOPA-M, 2020. — 581 c. + Jlomn. MmaTtepuabl
[2nexTponHsIil pecypc]. — (Bricuiee o6pasosanue: bakanaBpuar). - ISBN 978-5-16-010079
-1. - Tekcr : anextponnsii. - URL: https://znanium.ru/read?id=372962 (mara oOparieHus:
29.04.2025). — Pexxum qoCTyIa: 1o MOAMUCKE.

2. ®usuka B Tabnuuax u popmynax : yaeonoe nocodue / T. . Tpodpumosa. - 3-¢
u3 ., uchp. - M. : Academia, 2006. - 447 c. : ui., cxembl, Ta0II. - (Boiciiee npod.
oOpa3oBanmue). - TEKCT : HEMOCPEICTBEHHBIH

B) MeTonnyeckne yKa3anus:

1. Mexanuka. MonekynspHas pu3nuKa U TEpMOAMHAMHUKA : TAOOPATOPHBII
npaktukyMm / E. H. Acranos, 3. H. botneBa, JI. C. JlomxenkoBa u ap. ; MI'TV. -
Maruurtoropck : MI'TY, 2016. - 1 anektpon. ont. nuck (CD-ROM). - URL:
https://host.megaprolib.net/MP0109/Download/MObject/20687. - TekcT : 37eKTPOHHBIIA.

2. llenmn mOCTOSIHHOTO TOKA: MIPAKTUKYM 10 U3HKE : yueOHOe ocodue [asist By30B] /
M. B. Beuepkun, O. B. Kpusko ; Marauroropckuii roc. rexunueckuit yu-T um. I'. U.
Hocoga. - Maraurtoropck : MI'TY um. I'. W1. Hocosa, 2022. - 1 CD-ROM. - 3arm. ¢ tuTy.
skpana. - URL: https://host.megaprolib.net/MP0109/Download/MObject/3193. - ISBN 978-5
-9967-2300-3. - TekcT : 2IeKTPOHHBIH.

3. CaBuenko 1O. U. [lepemennslii Tok : 1abopaTopHblil npaktukym / 1O. U.
Casuenko, O. H. Boctpoknyrosa, H. 1. Mumenena ; FO. 1. CaBuenko, O. H.
BocrpoknyroBa, H. U.MumeneBa ; MI'TY. - Maraurtoropck : MI'TVY, 2018. - 1 a5ekTpoH.
onT. auck (CD-ROM). - URL:
https://host.megaprolib.net/MP0109/Download/MObject/2081. - ISBN 978-5-9967-1151-2. -
TekcT : ANeKTPOHHBIN.

4. du3uka TBEPIIOTO TENa, aTOMa M aTOMHOTO s/ipa : yueOHoe mocooue [y By30B] /
C. A. byrakos, /1. M. Jonrymun, M. A. JIucosckasi, B. B. MaBpunckuii ; MarHutoropckuit
roc. rexundeckuit yH-T uM. I'. 1. HocoBa. - MaruuTtoropck : MI'TY um. I'. 1. Hocoga, 2019.
-1 CD-ROM. - 3arn. ¢ Tutyi. skpana. - Conepx.: Jlabopatopusie padotsl. - URL:
https://host.megaprolib.net/MP0109/Download/MObject/2393. - ISBN 978-5-9967-1531-2. -
TeKcT : 2IeKTPOHHBIN.



https://reader.lanbook.com/book/152453
https://reader.lanbook.com/book/113945
https://reader.lanbook.com/book/117716
https://znanium.ru/read?id=372962
https://host.megaprolib.net/MP0109/Download/MObject/20687
https://host.megaprolib.net/MP0109/Download/MObject/3193
https://host.megaprolib.net/MP0109/Download/MObject/2081
https://host.megaprolib.net/MP0109/Download/MObject/2393

5. Koukun lO. 1. Coopuuk 3agau no ¢puszuke : npaktukyMm / FO. I1. Koukun, U. 1O.

borauesa ; MI'TY. - Maruutoropck : MI'TY, 2018. - 1 anekrpos. ont. auck (CD-ROM). -
URL: https://host.megaprolib.net/MP0109/Download/MObject/

2122 . - ISBN 978-5-9967-

1162-8. - TekcT : 3MEeKTPOHHBIH.

r) [Iporpammuoe obecneuenue u UuTepHer-pecypceni:

IIporpammHoe o0ecnieuenune

HaumenoBanue o
10 Ne norosopa Cpoxk neicTBUS JTULICH3UH
7Zip cB0OOIHO pactpocTpansemoe [10 O6eccpouHo
bpaysep Mozilla | cBoboaHo pactpocrpansiemoe I10 6eccpodHo
bpaysep Yandex |cBoOoaHo pacnpoctpansiemoe [10 0eccpovHO
FAR Manager cB0OoaHO pactpocTpansemoe [10 6eccpouHo

IIpodeccnonanbubie 6a3bl JAHHBIX U HHPOPMALMOH

HbIC CIIPABOYHLIC CUCTEMBI

Hazpanue kypca

CchUiKa

DjekTpoHHas 0a3a nepuoIuUecKux u3nanuii East View

https://dlib.eastview.com/

Information Services, OO0 «11BUC»

HamuonannHas I/IH(i)OpMaI_II/IOHHO-aHaJ'II/ITI/I‘IeCKaH
cucremMa — Poccuiickuit HHJACKC HAYYHOI'O UTUPOBAHUA

URL:
https://elibrary.ru/project risc.

(PMHLY)

asp

®denepanbHOE roCcy1apCTBEHHOE OI0KETHOE
yupexaenue «denepanbHblii HHCTUTYT
IIPOMBIIIJIEHHONW COOCTBEHHOCTH»

URL: http://www..fips.ru/

OnekTpoHHble pecypebl oubanoreku MI'TY um. I'.1.

https://host.megaprolib.net/M

Hocosa

P0109/Web

9 MaTtepuajbHO-TEXHHUYECKOE o0ecreyeHne TUCHUIINHBI (MOIYJIs1)

MaTepI/IaJILHO'TeXHI/I‘IeCKOC obecrneucHue JUCHUIIIIMHBI BKIIIOYACT!



https://host.megaprolib.net/MP0109/Download/MObject/2122
https://dlib.eastview.com/
https://elibrary.ru/project_risc
http://www1.fips.ru/
https://host.megaprolib.net/M

JlexuvoHHas ayAUTOpUs BKIKOYACT:
MynbTUMEANIHBIE CPEICTBA XPAaHEHHUS, Iepelaui | MPEACTaBICHUS HH(POPMALIUH.

Jlaboparopus «MexaHUKU, MOJIEKYJIAPHONU (PU3MKU U TEPMOIUHAMUKNY BKITIOYAET:

1. bamnuctuyeckue MasiTHUKH.

2. Mastauk O6epoeka.

3. ®u3nyuecKkuii MasiTHUK.

4. locka I'anpTOHA.

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

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

7. JlaGopaTopHasi yCTaHOBKA JJIsl IPOBEPKHU 3aKOHA BO3PACTAaHUS SHTPOIIUHU B
npouecce nud@y3un razoB Ha MO MepEMEIIUBAHUS LIAPOB.

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

9.YcTanoBka nabopaTtopHast Ij1sl U3y4eHHs 3aBUCUMOCTH CKOPOCTH 3BYKa OT
temneparypst "MP-C3-M"

10. YcranoBka 1abopatopHas AJis UCCIEIOBaHM TEIJIOEMKOCTH TBepaoro tena "Md
-TET-M".

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

12.Ctena mnabopaTOpHBIN Ta30BbIC MPOIECCHI.

13. MeputenbHblii HHCTPYMEHT.

JlaGopatopus «DIeKTpUYECTBA U ONTUKIY BKIIOYACT:

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

2. YcTraHoBKa JUIs IIYHTUPOBAHUS MUJUIMAMIIEPMETPA.

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

4. YcraHnoBKa 1abopaTopHast Ul U3y4eHHsI pe30HaHCa HANPsHKEHUH U OnpeeeHus
UHyKTUBHOCTHU

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

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

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

8. MepuTenbHbII HHCTPYMEHT.

JlaGopaTtopust «AToma, TBEPIOTO TeNa, SIPay» BKIIOUYALT:

1. JIabopaTopHasi ycTaHOBKa I U3y4eHUs BHelIHero ¢potordpdekra.

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

3. YcraHoBka nabopatopHas Ui ONpeesIeHrs OTeHIInaaa Bo30yKIeHUS Ta3a.

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

5. MepuTenbHbIii HHCTPYMEHT.

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



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

KOMIIBIOTEPHBIC KIIACCHI; YUTAIBHBIC 3aibl OnbInoTeKkn [lepcoHanbHbIe
kommbroTepsl ¢ maketom MS Office, ¢ Beixogom B IHTEpHET ¥ € JOCTYIIOM B BJICKTPOHHYIO
MH(DOPMALIOHHO-00Pa30BaTEIBbHYIO CPEly YHUBEPCUTETA BKIIIOYAIOT: TIEPCOHAIBHBIC
komribtoTepsl ¢ makerom MS Office.

[Tomemenue 115 XpaHeHUsI U TPOYUITAKTUIECKOTO 00CTYKUBAHUS y4EOHOTO
000pyIOBaHUs BKIIIOYAIOT: CTEIJIaXHU, CEHU(BI U1 XpaHeHus: yueOHOro o00pya0BaHus.
WNHcTpyMeHTHI 111 peMOHTa 000py10BaHUS.



IIpunoxenne 1
Y4eOHO-MeTOANYECKOE O0ecIeyeHHe CAMOCTOSATeIbHOI PadoThl 00y4aro X cst

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

Ay,HHTOpHaH CaMOCTOsATCIIbHaA pa60Ta CTYACHTOB IpEAIoIaracT pei€eHNEC KOHTPOJIBHBIX 3aJa4d
Ha NPAKTUYCCKUX 3aHATHAX.

Ilpumepnuie ayoumopnuvie konmponavhle paoomut (AKP):
1 cemecTp

KOHTpOJILHaH paﬁoTa Ne 1 «@Du3nyecKue 0CHOBbI MEXaHUKI

3aganue 1. Pamuyc-BeKTOp YaCTHIIBI ONPEACTISACTCS BBIPAKCHUEM r = 3t + 4t°] + 7k , TAC i, j,k -
enuHUYHbIe BekTopa oceil X, Y, Z. Borauciute: 1) myTh S, npoiiieHHbIN yacTUIlei 3a nepBbie

10c, 2) moaynb nepemernienus Ar 3a Toxe BpeMs, 3) yckopeHue yactuibl. OtBet: S=500mM,
Ar=500m, a=10 m/c%,

3aganue 2. Koneco BpaiaeTcss BOKpYT HEMOJABIKHOM OCH TakK, UTO YTOJI TIOBOPOTA 3aBUCHUT OT
BPEMCHH 110 3aKOHY ¢ - 10 + 20 -t - 2.t* . HalTh: 1) cpesiHee 3HaueHHE yrIIOBON CKOPOCTH (,,) 33

MIPOMEKYTOK BpeMeHHU OT =0 10 OCTaHOBKH; 2) YIJIOBOE YCKOPEHHE B MOMEHT OCTaHOBKH
KoJsieca; 3) MOJHOE YCKOpEHHE TOUKH, Haxosieiics Ha pacctostaun 0,1M OT ocu BpalieHus Juist
MomeHTa Bpemenu t=4 c. Otert: 10 pax/c; -4 paz[/cz; 1,65 m/c%.

3ananue 3. [1o ropu3oHTaIBLHON MOBEPXHOCTH JIBHIKETCS TE€IIO MAacCOM M=2 KT MO/ IeHCTBUEM
cuibl F=8 H, nanpaBnenHoi mox yriom 0=60° k ropusoHTty. HaiiTu paccrosinue, Koropoe
IPOILJIO TEJIO, €CIIN €r0 CKOPOCTh YBEIMUYMIACH € 3 10 5 M/C, a KO3 PUIIUEHT TpeHUs MEXKIY
TEJIOM ¥ MOBEPXHOCTHIO paBeH P=0,1.0TBeT: 5,9 M.

3ananmue 4. [llap maccoit M;=5 Kr ABMXETCS CO CKOPOCThIO V1= 1 M/C U CTaJIKUBaeTCs ¢
MOKOSIIIIMMCS IIIApOM Maccoil Mp=2 kr. Onpenenure CKOPOCTH LApOB Mocie yaapa. Y aap
CUMTATh YNIPYIHUM, IPSAMBIM U IeHTpaidbHbIM. OTBeT: 0,43 M/c, 1,43 m/c.

3ananme 5. YpaBHeHue KOIeOaHUNH TOUKU UMEET BUIL x = 4 .cos o(t+7) » TI€ A=0,02 M, 0= c'l, T

=0,2 c. OnpeaenuTs NepUoOa, HAYANBHYIO (Pa3y KoaebaHul TOUKU U € YCKOPEHHE B MOMEHT
BpeMmenu 1 c. Oteer: T=2 c; 00=0,2n pan; a =0,16 M/c?.

Kontpoabnas padora Ne 2 «Crarucrudyeckasi Gu3uKa 1 TEPMOAUHAMHUKA»

3ananme 1. Haiinure U1 ra3oo0pa3Horo a3ora TeMiepaTtypy, Ipu KOTOPO CKOPOCTSAM MOJIEKYIT
V1 =300 m/c u V2 = 600 M/C COOTBETCTBYIOT OIMHAKOBbIE 3HAUEHUS (DYHKLIUU pacrpeaeacHus

2 2
Makcpemna f(V). Otser: ; _ ™V, =Vi) 00
4k In( Vv, IV,)



3ananmue 2. VneansHbIil IByXaTOMHBIN ra3 00bEMOM 5 J1 U TaBJICHHEM 10° Ia M30XOPUYECKHU
HarpeJm, B pe3yanaTe yero cpenH;{;{ KHHECTHUYCCKasa BHGPFPISI cro MOJICKyJI yBCHI/I‘-II/IJIaCB oT
0,0796 3B 10 0,0923 5B. Ha ckoiibko npu 3TOM U3MEHUTHCS J1aBlieHue raza? B nanpHeiinieM ra3
M30TEPMUYECKU PACHIMPUIIH 10 HAYaIILHOTO JaBieHus. Onpeaenure o0beM ra3a B KOHIIE
npouecca. Oteer: yBenuuutcs Ha 0,16 Mlla; 5,8 .

3aganue 3. Onpenenute Kod(H(PUIMESHT TETUTOMPOBOIHOCTH A a30Ta, €CIU KO3 PHUIHECHT
JUHAMUAYECKOH BSI3KOCTH 1) I HETO MpH TeX ke ycnoBuax paseH 10 mklla-c. Oter: A=7,42
mBt1/™M-K.

3ananme 4. 12 r a30Ta HaXOJATCA B 3aKPHITOM cocyie 00bemoM 2 11 ripu Temneparype 10°C.
4

[Tocne HarpeBaHus 1aBieHUE B cocyie cTano paBHO 10 "Mm.pT.cT. Kakoe koinyecTBo Temia

ObLTO COOOIIEeHO Ta3y npu HarpeBanuu? Oteert: 4,1- 10° JIx.

3apanue 5. Cmemanu Boy Mmaccoit mi=5kr nipu temneparype T1=280 K ¢ Bogoii maccoit
my=8kr npu Temneparype T, =350 K. Haiitu: 1) Temneparypy 6 cmecu; 2) uameHnenne AS
SHTpOMNUH, npoucxossuiee npu cmemuBanuu. Otet: 323 K; 0,3 x/[x/K.

Kourpoabnas padora Ne 3 «Q1eKTpr4ecTBO U MarHeTU3M»

3apanme 1. DnexTpuueckoe nozie co3nano AByms 3apsgamu (1=10 uKn u gp=-20 uKu,
HaxosIuMucs Ha pacctossaun 0=20 cm apyr ot apyra. OnpenenuTs HanpsHKeHHOCTD OIS B
TOUYKE A, yJaJI€HHOH OT IIEPBOro 3apsiaa Ha paccTrosiHue 1=30 ¢cM U OT BTOpPOro Ha =50 cMm.
Paccuuratp paboty, KOTOPYIO0 HEOOXOAMMO COBEPIINTH, YTOOBI IEPEHECTH TOUCHUHBIN 3apsil
q0=5-10'4 K7 13 Toukn HaxosAmMiCs mocepenne Mexay 3apsaamu B Touky A. Otset: 280B/m,
0,42 ITx.

3aganue 2. MMeercs npeqHa3HadeHHbIN 711 U3MEPEHUs pa3HOCTH noTeHuuanos o 30 B
BOJILTMETp conpoTuBieHneM 2 kOm, kotoporo paszaeneHa Ha 150 nenenumii. Kakoe
COIIPOTHUBIIEHUE HAJI0 B3ATh M KaK €r0 BKIKOYUTh, YTOOBI 3TUM BOJIBTMETPOM MOKHO OBLIO
M3MEPUTh PA3HOCTh MOTEHIMANIOB 10 75 B? Kak u3MeHNTCS Nipy 3TOM 1LI€Ha JIEIICHUS
BonbT™MeTpa? OtBet: 3 kOwMm, 0,5 B/nen.

3ananme 3. [1o npoBosiouHON paMke uMeromeil popMy MPaBUIBLHOTO MIECTUYTOIbHUKA, UJIET
TOK cuioit 1=2 A. Ilpu 3TOM B LIEeHTpe paMKH 00pa3yeTcsi MarHUTHOE I10JI€ C HAPSYKEHHOCThIO
33 A/m. Haiiti 1niHy POBOJIOKH, M3 KOTOPO# caenana pamka. Oteert: 1=0,2 m.

3ananme 4. [IpoBoasias paMka NoMelieHa B OJHOPOAHOE MarHUTHOE T0JIe ¢ UHAYKIHe B =
0,1 Tn. [ImoCKOCTh paMKH COCTaBIISIET C HAPABICHUEM MarHUTHOTO MOJSL YIOJ @ = 30°.
[Tnomane pamku S =20 CM2, conpotusiienrne R = 0,1 Om. MarautHoe noje paBHOMEpPHO
yMeHblIaeTcst 10 Hyns 3a BpeMs At=0,1 c¢. Onpenenure: a) cpeiHee 3HaU€HHE 3.7.C. UHIYKILIHUH,
BO3HHUKAIOIIEH B paMKe; 0) CHITy MHIYKIIMOHHOT'O TOKa; B) 3aps, KOTOPbII MPOTEYET 10 paMKe
3a BpeMs yMeHbleHus nois. Oteer: 1 MB; 10 MA; 107 K.

3ananme 5. ConeHouJl C MHAYKTUBHOCTBIO L=7 MI'H 1 akTUBHBIM conpoTuBieHneM R=44 Om
MOJIKJIFOUMIIM K UCTOUYHUKY MOCTOSIHHOTO HanpsbkeHust Ug, a 3aTeM Kk reHepaTopy
CHUHYCOHMIAJILHOTO HAIPSHKEHUS ¢ AeHcTBYIOIMM 3HaueHneM Hanpsbkenust U =Ug. Ilpu kakoit



4acTOTE T'eHepaTopa MOIHOCTh, MOTpedsieMas COJICHOUA0M, OyAeT B 5 pa3 MEHbIIIE, YEM B
nepsBoM ciydae? Otser: v=2 kl'11.

2 cemecTp
KonTpoubnas padora Ne 4 «Onruka»

3ananmue 1. B onbiTe FOHra Ha myTH 01HOTO U3 HHTEPHEPUPYIOIINX JTydel moMenianach TOHKas
CTEKJIIHHASI TUIACTUHKA, BCJICJICTBHE YETO LIEHTpaIbHasl CBETIIAs M0JIOCA CMEaIach B
MOJIOXKEHUE TIEPBOHAYAIILHO 3aHSTOE MATON CBETIION MOJIOCON(HE cunTast eHTpaabHo). JIyu
najaeT Ha MIACTUHKY nepneHaukyisipHo. [lokasaTtens npenomiienus miactuaku N=1,5. J{nuna
BOJIHBI cBeta A=6-10"" M. KakoBa Tonmuna miactuakn? OTBET: 6 MKM.

3amanue 2. benblil cBET MajlaeT HOPMAJIBHO HA TOBEPXHOCThH CTEKJISTHHOM TJIACTUHKU TOIIIMHOMN
d=0,4 mMxM, HaxosmIelcs B Bo3ayxe. [TokasaTens npeaomieHus crekia Ne,=1,5. Onpenenure: a)
TEOMETPHUUECKYIO U ONTUYECKYIO PA3HOCTh X0/1a MHTEP(EPUPYIOUINX JTydeil B MPOXOAAIIEM
cBeTe, 0) UTMHBI BOJTH, MHTEHCUBHOCTH KOTOPBIX OCIA0JISETCS IMOCHE MPOXO0KACHUS TIJIaCTUHKH.
CuutaTh, YTO BUUMAs YaCTh CIIEKTPa JIEKUT B MHTEpBaie JuIMH BoJH oT 0,4 1o 0,7 mxM. OTBeT:
0,8 mxmMm; 1,2 mxMm; 0,48 MKM.

3ananme 3. Ha nudpakiMoHHyI0 pemieTky HOpMaibHO MajaeT ny4ok cBeta. KpacHas nuHus ¢
JUIMHOH BOJIHBI A=630 HM BHJIHA B CIIEKTPE TPETHETr0 MOPSAKA IO YIIIOM (p:710. Kaxkas
CHEKTpaJIbHAS JIMHUS BHHA [TOJI TUM K€ YTJIOM B CIIEKTpe YeTBepToro nopsaka? Yemy paBHa
noctosiHHas peueTku? CKOIbKO BCEro KpacHbIX MaKCUMYMOB JaeT 3Ta peuierka? Otset: 473
HM; 2 MKM, 7.

3ananmue 4. [[Ba nossipuzaTopa pacrooKeHbl TaK, YTO YTOJ MEX1Y UX IIOCKOCTSIMU
npornyckanus paseH 25°. ONpeeTnTh, BO CKOIBKO Pa3 YMEHBIIHTCSH HHTEHCHBHOCTD
€CTECTBEHHOI'0 CBETA MPHU MPOXOKACHHUU: 1) yepe3 oauH (TIEpBBIiA) mossipu3aTop, 2) yepes3 oda
nossipuzaropa. Koadduuuent nornomenus csera B nonsipuzarope pasex 0,08. Otser: 2,17;
2,88.

3aganue 5. Kakas nom1s sHepruu ¢oToHa U3pacxoioBaHa Ha pabOTY BbIPbIBAaHUS 3JIEKTPOHA,
ecnu kpacHas rpanuna ¢gotosdpgexra 307 HM U MaKCUMalbHasi KWHETUYECKast SHEPT U
dorornekrponos 1 3B? Otser: 0,8.

Kourpoabsnas padora Ne 5 «KBantoBasi puznkay»

3ananmue 1. YUepnoe Teno umeer temmneparypy 3 kK. [1pu oxmaxkaenuu Tena 1uHa BOJTHBL,
MPUXOAIIASACS HA MAKCUMYM U3JTy4aTelIbHOM cr1ocOOHOCTH, M3MEHUIach Ha 8 MKM. [lo kakoii
TeMIiepaTypsl oxiaawiocs Teno? Oreer: 323K.

3aganue 2. DnekTpoH 001aaeT kuHerndeckoi sHeprueit 30 sB. Onpenenuts 1ed6poilieBCKyI0
JUIMHY BOJIHBI 2JIEKTpOoHa. BO CKOJIBKO pa3 U3MEHUTCS 3Ta AJMHA BOJIHBI, €CIIM KUHETHYeCKast
sHeprust ymenbiutcea Ha 20%? Otser: 2,2- 1071 Mm; 1,12,



3ananmue 3. [Ipu 1BMKEHUN YaCTHIIBI BIOJIH OCH X CKOPOCTh €€ MOXET OBITh OIpeiesieHa ¢

TOYHOCTBIO (ommmnOKoi) 10 1 cM/c. HaiiTi HeonpeneneHHOCTh KOOPIMHATHI, €CITU YaCTHULIEH
. -28

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

3ananue 4. Yactuia HaxoauTcsi B 0ECKOHEYHO IITyOOKOH 0THOMEPHOH MOTEHIIUAILHON UMes
MUHHMaJIbHYIO 3Hepruto. KakoBa BepoOsSTHOCTH OOHApPYKEHHS YaCTUIBI B CPEAHEH TPETH SIMBI?
Otsert: 0,609.

3aganue 5. OnpenenuTs JUIMHY BOJIHBL, COOTBETCTBYIOILYIO TpeThel InHUU cepun banbMmepa: 1)
B cniexktpe uznydenun Bogoposa, 2) B cnexrpe uznydenus nona reaus. Oteer: 434um, 1091M.

KonTpoabHas padora Ne 6 «@Pu3uka s1pa U 3J1eMeHTAPHBIX YaCTHID

3anganue 1. [lepBoHadanbHas Macca U30TOIA HPUAUS . Ir paBHa M = 5 T, IEpUOA

nosypacnazaa 75 cyrok. Onpenenure, CKOJIbKO sJep pacnaiercs 3a 1 ceKyHay B 3TOM

npenapare. CKOJIbKO aTOMOB 3TOr0 Iipenapara octaHeTcst uepe3 30 CyTOK U BO CKOJIBKO pa3
15 22,

M3MEHHUTCSl aKTUBHOCTD IMpenaparta 3a 3t1o Bpems? Oteer: 1,67-107°; 1,2-107%; 1,32.

3aganue 2. fAnpo Gepumuus-7 f-paguoaktuBHO 1o cxeme K-3axBara. 3anucars peakiuio. Kakue
YaCTHULIBI IPU 3TOM 00Pa30BaAIUCH?

3aganue 3. HeliTpuHHOE U31y4eHHE 3BE3/Ibl MOKET BO3SHUKHYTH 3a CUET 0ObEIMHEHUS IBYX
IPOTOHOB ¢ 00pa3oBaHUEM JeHTOHA. 3anuiuTe peakuuto. Kakue yactuiisl eme oopa3yrorcs B
3TOM peakuu?

3ananue 4. Haiitu sHEpruto cBs3u sapa, KOTOPOE UMEET OJMHAKOBOE YHUCIIO MPOTOHOB U
HEHUTPOHOB U PaJNyc, B MOJITOPA pa3a MEHbIINH paauyca sapa * ai . OTBeT: . , 56, 5 MaB.

3aganue 5. 113 nepBoHauanbHO CBOOOAHBIX IPOTOHOB U HEUTPOHOB 00pazyeTcs s,po
yriepoza-12. Kakast sHeprusi mpu 5TOM BBIJIENSETCS, KaK OHa Ha3biBaeTcsi? Ecim cMHTE3npoBaTh
TaKuM 00pa3zoM 1 T yriepoa, To CKOJIBKO BCETO BBIACTUTCS pH 3TOM dHeprun? Kakomy
KOJU4eCTBY HepTH 3Ta sHeprus skBuBaieHTHa? OTBeT: 92,4 MaB; 740 I'/Ix; 16 T.

BHeaynuropHas camocTosiTenbHast paboTa o0ydaromuxcs BKIOYaeT B ce0si: MpopaboTKy
JEKIIMOHHOI'0 MaTepUaia, U3y4eHHE JIUTEPATy Pl 10 COOTBETCTBYIOIIEMY Pa3Aeily; PEIICHUE
MHAVBUAYAJIbHBIX JOMAITHUX 3a/1a4, TOATOTOBKY K BBIMOJIHEHUIO JA0OPAaTOPHBIX pador,
MOJFOTOBKY K OTYETY IO Ja00paTOpHbIM paboTaM, MOATOTOBKY K CEMUHApaM.

Ilpumepnvie unousudyanvhuvie oomauwinue 3aoanus (U/]3)
1 cemecTp

3apauya Ne 1 «KnHemaTHKa MoCTYyNaTeJIbHOT0 M BPAIIATEIbHOT0 IBUKEHUSD)

Touka ABHKETCS TI0 OKPYKHOCTH PaHycoM 4 M 110 3aKoHy S = A+ Bt" rje S — mpoiineHHbIi
nyTh, A=8 M, B=2 M/, t- BpeMs. OnpenennuTh, B KAKOi MOMEHT BPEMEHN HOPMAJIBHOE
YCKOpPEHHUE PaBHO 2 m/c?. Haiitu CKOPOCTb, TAHT€HIIUATIBHOE U ITOJTHOE YCKOPEHUE TOYKH B 3TOT
MOMEHT BPEMEHU



3amaua Ne 2 «/IlnuHaMKMKa MOCTYNATENbHOT0 ABUKEHHS»

Ha 0601 maxoBuka quamerpoMm 60cM HaMOTaH MIHYP, K KOHITY KOTOPOTO MPHUBSI3aH I'Py3 €
Maccoi 2 kr. OnpenenuTb MOMEHT UHEPIIMH MaxOBHKa, €CJIM OH BPallasich PaBHOYCKOPEHHO 0]
JeiCTBUEM Tpy3a, 3a Bpems 1=3C nmpuoOpen yriioByr CKOpocTh 9 pas/c.

3amaua Ne 3 «/IlnHaMuKka BpamaTeJbHOI0 JABHKEHUSD)

Ha Baus B BuJIe IMUIMHpA ¢ TOPU3OHTAIBLHON OCHIO BpallleHHs] HAMOTaHa HEBecoMasi HUTh, K
KOHITy €€ MpUKperuieH rpy3. Kakyio yrioByro ckopocTh OyAeT UMETh Baj CIYCTs 2¢ HOoce
Havaja JBWKEHUS Ipy3a, €ciiu Macca Bajia 4 kr, ero paauyc 20 cm, macca rpysa 0,2 kr,
JEHCTBUEM CUJI TPEHUS Ha JIBIKYIIUECS Tella MOXKHO MpeHeOpeyb

3amaua Ne 4 «3aK0oHBI COXpaHEHUSI B MEXAHUKE»

JBa manbIx 1o pasmepy rpysa Mmaccamu m;=10 Kr u M,=15 Kr noaBenIEHbI HA HUTSIX
OJIMHAKOBOM JIMHBI L=2 M B 0/IHOI TOYKE M CONPUKACAIOTCS MEXKIY co00il. MeHbIIHii rpy3 ObLI
OTKJIOHEH Ha yroJj 0=60° u ornymieH. Onpenenure BHICOTY, Ha KOTOPYIO MTOJAHUMYTCS 00a rpy3a
nocie abCoNIFOTHO HEYIPYToro yaapa

3amaua Ne 5 «MexaHn4ecKHe KOJIeOaHUI»

[Tepuon 3aTyxarommx Koyiebanuii paseH T = 4c¢, norapudmudeckuii JeKpeMeHT 3aTtyxaHus 1,6;
HavanbpHas ¢aza paBHa 0. CMenieHue Touku B MOMEHT 1/4 paBHo 4,5 cM. Hancats ypaBHeHue
KoJie0aHui U MOCTPOUTH rpapuk B mpesenax TpEX MepuooB

3agaua Ne 6 «Pe A THBHCTCKASA MEXaHUKA»

B naGoparopHoii cucteme oTcuera OHa U3 ABYX OJMHAKOBBIX YaCTHUI] C MAaCCO Mg IIOKOHTCH,
Jpyrasi IBUXeTcst co ckopocThio V=0,8¢ 1o HampaBiieHUIO K OKosImeics yactuie. OnpenenuTe
PENATUBUCTCKYIO MAaCCy JBIDKYILEICS YacTUIIBI B JIAOOPATOPHON CHCTEME OTCUETA U €€
KHMHETUYECKYIO SHEPTHUIO

3agaua Ne 7 «MKT. Cratucruueckasi puznka»

B cocyne o6bemom 20 1 HAXOAUTCSI CMECh BOJIOPO/Ia U TeNHs o1 AaBieHueM 2 atM. O0rmas
Macca CMecH 5 T. HSBCCTHO, 4TO CPEAHAA KUHCTUUYCCKAA OHCPTIUA IMMOCTYNATCIbHOI'0 ABMKCHUS
MOJIeKyJ1 cMecu ra3oB paBHa 0,038 3B. Bo ckoybKko pa3 oTau4aroTcs Macchl BOJAOPO/IA U TelUsl B
cmecu?

3agaua Ne 8 «MaeaJabHBIN ra3»

3 MOJIS a30Ta IIOTHOCTBIO p=1,25Kr/M® H30XOPHO HATPEIH TAK, YTO €ro JABICHHE H3MEHIIIACK C
1,1-10°TIa 0 1,6-10°ITa, a 3aTem M300apHO CXKAJIK /10 IEPBOHAYATILHON TeMIEepaTyphl.
Omnpeznenute TeMrepaTypsl B KaX/I0M U3 TPEX OMHCAHHBIX COCTOSHUN U KOHEUHBIH 00beM rasa.
N300pa3ute rpaduku 3TUX IPOIEccoB B koopauHatax P-T

3agaua Ne 9 «IlepBoe Haya 10 TEPMOAUHAMHUKH

B pesynbpTaTe n30TepMUYECKOTO paciupeHus azota Maccoir m=0.2krnpu temrieparype T=280 K
o0BeM ero yBenuunBaercs B 2 pa3a. Onpenenuts: 1) paboTy A, COBEpILIEHHYIO Ta30M IpH



pacmmmpennd; 2) uamenenne AU BHyTpeHHEH sHeprun; 3) KOJIUYECTBO TETUIOTH Q, MoTydyeHHOE
ra3om

3amaya Ne 10 «Bropoe Ha4ya/10 TEePMOAMHAMHU KN

Kycox apaa maccoit m =200r, B3sThIid pu Temmepatype t; = -10C°, 6b11 HarpeT a0
temmneparypsl t; =0C° u pacmasiieH, mocie yero oopa3zoBaIascs Boja Obliia HarpeTa Jao
temmeparypsl t3 = 10C°. Onpenenutb u3MeHeHnEe AS SHTPOIUU B XO0JI€ YKA3aHHBIX IPOIECCOB.

3amaua Ne 11 «uiekTpocTaTuKay

DJIeKTprUYecKoe noJjie co3aano apyms 3apsiaamu (1=10 uKn u qx=-20 uKn, Haxoagmumucs Ha
paccrostauu d=20 cM apyr ot Apyra. OnpeaeauTh HaAIPSHKEHHOCT MMOJISA B TOUKE A, YIaJCHHOM
OT MEepBOro 3apsiaa Ha paccTossHUE =30 cM u oT BTOporo Ha ;=50 cMm. Paccuurars padory,
KOTOPYIO HEOOXOIMMO COBEPIIUTh, YTOOBI IEPEHECTH TOUCUHBIN 3apsa (o=5- 10™ Ki u3 Touku
HAXOJSIIMNCA TOCepEAMHE MEXKTY 3apsilaMu B TOUKY A.

3amaua Ne 12 «IlocTOSSHHBIN 3JIEKTPHYECKHIA TOK»

Ha puc. 3.1. £,=1,0 B, £,=2,0 B, £3=3,0 B, r;=1,0 Om, ,=0,5 Om, r3=1/3 Om, R;=1,0 Om, R3=1/3
Owm. Onpegenute: 1) cuiibl TOKa BO BCEX y4acTKaXx 1LIeTu; 2) TEIUIOBYIO MOLTHOCTb, KOTOpast
BBIJICJISICTCS] HA CONPOTHRIICHUHU R3.

3,3

A €212

nwr 51

3agaua Ne 13 «QuekTpoMarHeTusm»

[To n1BymM O€CKOHEYHO JAJMHHBIM MPSIMBbIM NapaJUIEIBLHBIM [IPOBOJIAM, HAXOSIIMMCS Ha
paccrossaun R=10,0 cm npyr ot apyra B Bakyyme, TekyT Toku 11=20,0 A u 1,=30,0 A
OJIMHAKOBOT0 HamnpasieHus. OnpeaenuTe MarHUTHYIO0 HHAYKIMIO oJs B, co3naBaemoro Tokamu
B TOYKaX, JIKALIMX HA MPAMOM, COeUHAIOMUX 00a MpoBoja, eciau: 1) Touka C J1exuT Ha
paccrosHuu r1=2,0 cM JeBee JIeBOro rmpoBoa; 2) Touka [l JeXuT Ha paccTossHuM 2=3,0 cM
npaBee MpaBoro NpoBoja; 3) Touka G nexuT Ha paccTosHUU I3=4,0 cM IpaBee JIEBOro MpoBOJIa.

3agaua Ne 14 «QiieKTpOMarHeTu3m»

OneKTpoH, yckopeHHbIN Hanpsbkenrnem U=200 B, BneTaet B 01HOpOAHOE MarHUTHOE T10JIE C
uHaykuuen B=0,7- 10 Tn MEPIEHIUKYIISIPHO CUJIOBBIM JTUHUAM. HalTu paanyc oKpy>KHOCTH,
0 KOTOPOH JIBUXKETCS SJIEKTPOH B MAarHUTHOM T0JI€ U nepuoz ero Bpamenus. Otser: R=0,68 Mm;
T=5,1-10" c.



3amaua Ne 15 «QyieKTPOMATHUTHAS UHIYKIUSD)

[TpoBosmKiA MIIOCKUN KOHTYP, UMEIOIIHKI PopMy OKpYKHOCTH paguyca I = 0,05 M momereH B
OJIHOPOJHOE MarHUTHOE IOJIE TaK, YTO JIMHUM MAarHUTHOW MHAYKILIUU NOJISl HApaBIeHbI
NEePHEHANKYIISIPHO TUIOCKOCTH KOHTYpa. ConpoTtusiieHue koutypa R =5 Om. Maruutnas
UHIYKIUS MeHseTcs o 3akoHy B = kt, rie kK = 0,2 Ti/c. Onpenenure: a) 3./1.C. HHIYKIIHH,
BO3HUKAOIIYIO B 3TOM KOHTYpE; 0) CHITy MHIYKIIMOHHOTO TOKA; B) 3apsil, KOTOPBIA MPOTEUET IO
KOHTYPY 3a MEePBBIC 5 CEKYH] H3MEHEHUS TIOJISI.

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

B onpiTe FOHTa Ha yTH OJTHOTO M3 MHTEP(EPUPYIOIIMX JIyUIeH TOMEIIAIACh TOHKAs CTCKIISTHHAS
IJIACTHHKA, BCACACTBHE YEro IEHTPaIbHAs CBETIIAs [10JI0Ca CMEIIAJIach B MOJIOKCHHE
NIEPBOHAYAIILHO 3aHATOE MATOW CBETJION MOJIOCOM(HE cunTas eHTpaibHOI). JIyu magaer Ha
IUTACTUHKY TIepICHIUKYIspHO. [Toka3aTens npenomieHus miacTuHky N=1,5. /liinHa BOJIHBI
A=6-10" M. KakoBa TOJIMHA TIACTHHKK?

3anaua Ne 17 «AnTepdepeHuns cBeTa B TOHKHX IVICHKAX)

[TnockomnapasienbHas CTEK/ISHHAS IJIACTHHKA TONIIHHON 0=1,2 MKM H C IIOKa3aTelieM
npeIoMIIeHUs Ne;=1,5 ToMeIlIeHa MeXY IBYMsI CpeilaMU ¢ TIOKa3aTesIsIMK TPEJIOMIICHHUs Ny U Ny.
Caer ¢ anuHo# BoiHBI A=0,6 MKM MaJaeT HOPMaJIbHO Ha IUNIACTUHKY. ONpeaenuTe ONTHIYECKYIO
Pa3HOCTh X0/1a BOJIH, OTPAKEHHBIX OT BEPXHEH U HIKHEH TTOBEPXHOCTEH IJIACTHHKHU U
OTIpeICITUTE, YCHUJICHNE WIIA OCIIa0JIeHNe MHTCHCUBHOCTH IMPOUCXOIUT MPU MHTEP(HEPCHIINH B
CIIEYIOIINX CITydasx: a) N1<n<ny; 6) N1<n>n,

3agaya Ne 18 «/Iluppaxuus ®@penens»

Haiingute pannycel nepBbix Tpex 30H OpeHens uisl INIOCKOM BOJIHBI, €CIIU PaCCTOSTHUE OT
BOJIHOBOI MOBEPXHOCTH 710 TOUKH HaOmoaeHus 1 m. Jlnuna Bomubel A=500 HM.

3agaua Ne 19 «/Inppaxuus ®paynropepa»

Haiitu HanOonpuii mOpsiIoK cekTpa JUIsl )KEITOM JINHUU HATPUs C IJTMHON BOJIHBI A=589 HM,
€CJIM TIOCTOsIHHAS TU(paKkInOHHON pemieTku =2 MkM. CKOJIbKO BCEro MaKCHMYyMOB JIaeT 3Ta
pewerka? [lox KakuM yriom ¢ HabIOAAETCs MOCIEAHUNA MaKCUMyM?

3agaua Ne 20 «Ilonsipu3anus cBera»

Yros Mexay MI0CKOCTSIMU MPOIYCKAHMS IBYX HOJIIPU3aTOPOB PABEH 50°. EcrecTBeHHbIIT CBeT,
IIPOXO0/is Yepe3 TaKylo cucreMy, ocnadisiercs B 8 pa3s. [IpeneOperas notepsiMu cBera npu
OTpaXeHUHU, ONPEAETUTh KOIPPHUIIMEHT MOTIIOLIEHHS CBETA B MOJIIPU3ATOPAX



3agauya Ne 21 «@orto3dgdexr»

OnpenenuTh HAMMEHBIIHNH 3aeP>KUBAIOITUH TTOTSHIIHAI, HEOOXOAMMBIN TSl PEKPAICHUS
SMHUCCHH C TTOBEPXHOCTU (DOTOKATOMAA, €CIU OH OCBEIIASTCS U3JIyYeHUEM C JJIMHONW BOJHBI 0,4
MKM, a KpacHas rpaHuLa AJis MaTepuaia karoga pasHa 0,67 MkM

3amaua Ne 22 «TensioBoe u3jrydeHue)

Yepuoe Teno Harpenu ot temneparypbl 600K mo 2400K. Bo ckonbko pa3 yBenudmiiach oo1mas
TEIUIOBas SHEPrus, u3nydaeMas Tenom? Ha ckonbko n3MeHu1ach JIIMHA BOJIHBI,
COOTBETCTBYIOIIAasi MAKCUMYMY SHEPTUU U3TYYCHHsSI U CIIEKTPAJIbHBIN COCTaB U3ITy4EeHUS?

3amaua Ne 23 «Idpdext Komnrona»

®otoH ¢ sHeprueit 1 MaB paccesicst Ha CBOOOTHOM MOKOHMBIIIEMCS AIeKTpoHe. Halitn
KMHETUYECKYIO SHEPTHUIO IEKTPOHA OTAAuH, €CIIU B Pe3yNIbTaTe PACCESHUS IMHA BOJHbI
dorona uzmenmiacek Ha 25%

3agauya Ne 24 «j1eMeHThI KBAHTOBOH MeXaHUKH)

HpI/I ABMKCHHUH YaCTHUIBI BAOJIb OCH X CKOPOCTh €€ MOXET OBITH ornpeacicHa ¢ TOYHOCTBIO

(ommbOko#) 1o 1 cM/c. Haiiti HeonpeneIeHHOCTh KOOPIMHATHI, €CJIM YacTHUIICH AByseTcs: 1)
JIEKTPOH, 2) npoduHKa maccoit 0,1r

3amaua Ne 25 «HacTuna B NOTEeHIHAJILHOH IMe»

CoOcTBeHHas (I)YHKI_II/ISI, OInrcChIBaromas COCTOAHNEC MUKPOYACTULILI B OECKOHEYHO FHY6OKOﬁ

zn
o o v, (x)=Csin —x
NOTEHLIUATIbHOU sIME IUPUHON {, UMEET BU]L I . Mcnonp3ys ycll0BHsI HOPMUPOBKH,

onpeAenuTh noctostHHyto C.

3agaua Ne 26 «Atom no reopuu bopa»

BbruucnuTh paanychl NepBbIX TpeX OpOUT JIEKTPOHA B aTOME BOJIOPOJIa
3agaua Ne 27 «M31y4yenue aTromay

HaiiTu HanOounplryro 1 HAMMEHBIIIYIO JJIMHBI BOJIH cepuu [lamiena B ciekTpe u3myyeHus
Boiopojia. CpaBHUTH MOJyYEHHBIE 3HAYEHUS C IJIMHAMH BOJIH BUAMMOTO U3TYy4YEHHUS

3agaua Ne 28 «PagnoakTHBHOCTDL)

192
[lepBoHavanbHas Macca U30TONA UPUIUS 7 Ir paBHa M = 5 r, mepuoJ moiypacnaaa 75 CyTok.
Omnpenenure, CKOJIBKO saep pacmnaneTcs 3a 1 cekyHay B 3ToM npemnapare. CKOJIbKO aTOMOB 3TOTO
npemnapara octanercs 4epe3 30 CyTOK U BO CKOJIBKO pa3 U3MEHHUTCSI aKTHBHOCTH TIperapara 3a
3TO BpeMmst?

3agaua Ne 29 «3akoHBI COXpaHEHHS B SIACPHBIX PeaAKIUIX)



B nenTpe conmHIa mpoTeKaeT TepMosiiepHast peakius CHHTE3a Tens U3 BOJOPOa, B KOTOPOil 3
4eTHIpEX MPOTOHOB 06pasyercs sapo He' u gBa mosurpona. 3amumure sty peaknmio. Kakue ere
4acTULbl 00pa3yroTcs B HEM?

3agaua Ne 30 «JHeprus B iIepHBIX peaKIHAX»

Kaxoe konnuectso UZ® «BBITOPAETY 3a T'OJI B SJIEPHOM PEAKTOPE C JICKTPHUIESCKOU MOITHOCTHIO
1 I'Bt u x..a. 38%? CuntaTh, 4TO pacnaj siaAep ypaHa MnoJi JeHCTBUEM TEIIOBBIX HEUTPOHOB
NPUBOIUT K 00pa30BaHMIO N30TOMOB KCeHOHA-141, cTpoHIUA-92 1 TpeX BTOPHUUHBIX HEHTPOHOB.

Ilepeuensv nabopamopnuix pabom

1 cemecTp

No 1 «ITpumeneHre 3aKOHOB COXpaHEHUS JJI ONPEIeTICHNs CKOPOCTH TOJIETa YN

Ne 4 «MccnenoBanue BpamaTeIbHOTO ABMXKEHUS TBEPIOTO Tella BOKPYT HEMOABHKHOM OCH»
Ne 5 «Omnpenenenue xapakTepUCTUK 3aTyXalOMUX KoJeOaHuil GU3nueckoro MasTHUKa

No 11 «M3ydyeHune cTaTUCTHYECKUX 3aKOHOMEPHOCTEM»

Ne 14 «Omnpenenenue nmokazatens anuadarsl Mmerogom Kiiemana u Jlesopma

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

No 24 «Pacmmpenue npesena u3MepeHus: aMIepMeTpa MoCTOSHHOTO TOKay

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

2 cemecTp

Ne 32 «Onpenenenue paanyca KpUBU3HBI JIUH3BI U TIOJIOCHI POMYCKaHUs CBETOPUIIBTPA C
noMoIikko kKosery Herorona»

Ne 34 «Onpenenenue JIMHBI CBETOBOM BOJHBI U XapaKTEPUCTUK TUPPAKIIMOHHON pEIIeTKI»
Ne 35 «Omnpenenenne KOHIIEHTPAIIMK PaCTBOPOB caxapa U MOCTOSTHHON BPAIIEHHS)

Ne 36 «Cusarue BOJIbTAMIICPHBIX XapaKTCPUCTHUK q)OTOBHeMCHTa " OIIpCACJICHUEC €TO
YYBCTBUTCIILHOCTU»

Ne 41 «MccnenoBanue Bo30yx/I€HUSI aTOMOB Ta3a»
Ne 42 «Onpenenenue ri1aBHbIX KBAHTOBBIX YMCell BO30YKICHHBIX COCTOSIHUI aToMa BOJIOPOIa
No 51 «M3y4yeHne 3akOHOMEPHOCTEN a-pacnana»

Ne 53 «Onpenenenne MakCUMaIbHOW SHEPTUU B-4acTUIl U UACHTU(UKALNS PaIHOaKTUBHBIX
IpenapaToB»



Ilepeuens 6onpocos Kk ceMuHapcKum 3aHAmMuUAM
1 cemectp

Cemunap Ne 1 "KunHemMaTuka W JUHAMHKA NOCTYNATEJIbHOI0 M BPAIIATEJIbLHOIO
JBUKEeHU"
1. Mexanuueckoe aBmxenue. Cucrema orcuéra. MarepuanbHas TOUKa.
2. OCHOBHBIEC KHHEMATHYECKHE XapaKTEPUCTHKH: TIEPEMENICHUE, ITYyTh, CKOPOCTh, YCKOPEHUE:
MOJIHOE, HOpMaJibHOE, TaHreHIanbHoe. Kiaccudukanus qBrKeHM.
3. TMocrymarensHoe nBuxenue. LlenTp macc. BpamarensHoe 1BHKEHUE.
4. OcHOBHbIE KHUHEMaTHYECKHE XapaKTePUCTUKU BpaIllaTeIbHOTO ABMKEHHUS: YTOJI TOBOPOTA,
YTJIOBOE MEPEMEILICHUE, YTIIOBbIE CKOPOCTh U YCKOPEHHUE.
5. CBs3b MEX]ly TUHEHHBIMU U YTIIOBBIMH XapaKTEPUCTHKHU ABIKEHUA. PaBHOMepHOE U
paBHOIIEPEMEHHOE BpallaTeIbHOE ABIKEHUs. [loHATHE COCTOSHUS (PU3NIECKON CUCTEMBI U
YpaBHEHHUS JBUKCHUSI.
6. JlmHaMHUUYeCKHEe XapaKTEPUCTUKH: CHJIa , CHJIOBOE IT0JIe, Macca, UMITYJIbC.
7. 3axonsl HproToHa.
8. JluHaMuYecKue XapaKTEpUCTUKU BPAIIaTEIBHOTO JBM)KCHUS: MOMEHT CHJIBI OTHOCHTEIHHO
0CH, MOMEHT HHepuuu. OCHOBHOM 3aKOH JMHAMUKH BPaIATEIbHOIO JBUKCHUS.

Cemunap Ne 2 "3akoH coxpaneHus'
1. 3akoH coxpaHEHUs UMITYJIbCA, YCIOBUS €r0 BbIIOJIHEHHUS.
2. 3aKOH COXPaHEHUs] MOMEHTA UMITYJIbCa, YCIOBUS €r0 BHIIIOJIHEHHUS.
3. Pabota, momHOCTh. PaboTa rpaBHTAIMOHHOW CHIIBI, KOHCEpPBaTHBHBIE CcHibl. Pabora
pesyabTUpytouie cuwibl. KuHetnueckass sHeprus, TeopemMa 00 HM3MEHEHUM KHHETHYECKOM
SHEPIHH.
4. 3aKoH COXpaHEHUs MOJTHON MEXaHUYECKOW SHEPTUH, YCIOBHS €0 BBIITOJIHEHUS.

5. CoynmapeHue nByX Tedl.

6. CBs3b 3aKOHOB COXpPAaHCHUA CO CBOMCTBaMH MMpOCTPAHCTBA U BPEMCHHU.

Cemunap Ne 3 "Koseb6anusi v BOJIHBI"
1. ®usnueckuii 1 MaTeMaTUICCKUN MAITHUKHU.
2. 'apmoHuueckue, cBOOO/IHEIE, BBIHYKJICHHbIE u 3aTyxarouue KoJeOaHus:
nuddepeHnuranbabie, TpaduKu, XapakKTePUCTUKH.
3. SlBnenue pe3oHaHca u ero ¢usnueckas npupoaa. [Ipumepsr.
Bonna. Bunel BonH. Mexanusm o0pa3oBaHUsI MEXaHUUECKHUX BOJIH.
3ByKoBast BoJHa. MexaHu3M o0pa3oBaHMsI 3ByKa B razax.
BosiHOBOE ypaBHEHUE.
Crosiuas BoHa. MexaHu3m oO0pazoBaHus. Y paBHEHUE CTOSYEH BOJTHBI.

No ok

Cemunap Ne 4 "CraTncrnyeckne MeTOAbI ONIUCAHUA MaKpocucrem"
BeposTHOCTH NOSIBIEHUS TUCKPETHOW U HEMTPEPBIBHOW CITyYalHBIX BEJIMYUH.
@yHKIMS pacpeeIeHNs] BEPOATHOCTEN. Y CIIOBUE HOPMUPOBKH.

Cpennee u HanboJIee BEPOSITHOE 3HAUCHHE CITYIallHOW BEJTMYUHBI.
Cratuctuyeckue Metoibl. OCHOBHBIE MOJOKEHUS CTATUCTUYECKON (DU3UKH.
Pacnpenenenne Makcseiia, ['aycca, bonsumana.

asrONE



Cemunap Ne 5 "TepmonnnamMuveckne MeTOIbI ONMMCAHUSA MaKpocucTem'"
YpaBHEeHHE COCTOSHUS UACATHLHOTO ra3a.
Pacnpenenenne sepruu no creneHs M cBo6oabl. CpeiHss SHEPTUsl MOJICKYIIbI.
TemmoeMkocTs. MossipHasi U yenbHas TEIUIOEMKOCTU. Y paBHeHHe Maiiepa.
Buytpennss sHeprus kak QyHKIHs cOCTOSIHUSA cucTeMbl. PaboTa kak (yHKIUs mporecca.
[IepBoe Ha4aIO TEPMOIMHAMUKHY.
M3omporiecchl: M30TEPMHUYECKUH, H30XOPUICCKUH, N300apUIeCKUi, anabaTHIECKUH,
MOJINTPOITUYECKHIA.
7. OHTponus. CBONCTBA 3HTPOIINU U30JIMPOBAHHON CUCTEMBI.
8. BTopoii 3akOH TepMOIMHAMHUKH.
9. Huxin Kapno. K.i.a. nuxna Kapho.

SouhkwdE

Cemunap Ne 6 "JaexkTpocraTtnyeckoe noJje"

DJIEKTPOCTATUUYECKOE MOJIe. DIEKTpUUecKui 3apsia. 3akoH Kymnona.
HanpsixeHHOCTB 25eKTpocTaTuyecKoro nosist. [Ipuninmn cynepno3unuu.

[Totok BexkTOpa E . Teopema I'aycca.

[ToTeHIMaTbHOCTD 3JIEKTPOCTATUYECKOTO NOJIsA. TeopeMa 0 HUPKYIISILIY.

CBs13b MEXTY HATPSHKEHHOCTHIO U TOTCHIIMAJIOM.

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

ok wNE

Cemunap Ne 7 "IlocTosinublii Tok. Llenn nocrossHHoOro Toka'

OnekTpuueckuii TOK. [IMOTHOCTH TOKa. YpaBHEHHE HEMPEPHIBHOCTH.
3akon OMa 1J11 OTHOPOJAHOIO yYacTKa IIETH.

Conporusienue npoBoguuka. CoequHeHHE CONPOTUBICHUN.

3akon Oma mjig HeogHOpoAHOTO yuyacTka nenu. Ctoponuue cuibl. IJC.
[TpaBuna Kupxroda.

MormtHocTts ToKa. 3akoH Jxoyns-Jlenna.

ouhkwdE

Cemunap Ne 8 ""MaruuTHoe nmoJjie. JJ1eKTPOMarHUTHASI MHAYKIMAA'"

1. VicrouHuku MarHuTHOro mnosisi. MarHuTHOE MOJie JBMXKYLIErocs 3apsiia U IPOBOJHMKA C
ToKOoM. 3akoH buo-Casapa.

2. TIoTOK M IHUPKYJAIMS BEKTOpa MHAYKIIMA MarHuTHOTO mons. Teopema ["aycca u Teopema o
LUPKYJISALUH.

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

4. Cuna Amnepa.

5. 3akon anektpoMaruutHol uHAyKIHK dapanes. [1pasumno Jlenna.

6. BuxpeBoe 31ekTpuieckoe mnoie.

7. SIBnenue camomnaykuuu. MaaykrusHocts. ConaeHous.

2 cemecTp
Cemunap Ne 9 "Unrepdepenuus u gudpaxkuus ceera’

1. DnexTpoMarHUTHbIE BOJIHBI.
2. KorepeHTHOCTh 1 MOHOXPOMATHYHOCTHh CBETOBBIX BOJIH.
3. HUntepdepeHuns cBeta oT ABYX UCTOYHHUKOB.



4. NntepdepeHnns cBeTa OT IIOCKONApaUIeIbHON MIaCTHHKY.

5. UnTepdepennus cBeTa OT IUIACTHHKY TTepeMeHHo# TommuHbl. Konbiia HeroToHa.

6. [IpumeHenne nHTEpHEPEHIINH CBETA.

7. SBnenne mudpakmuu. OcoOeHHOCTh nudpakiuu cBeToBBIX BOJH. [(udpakmus dpenens u
Opaynrodepa.

8. Ilpunnun Troiirenca-OpeHens. YNOPOIIEHHE BBIYUCICHUNA € TOMOIIBIO  BEKTOPHOH
JIarpaMMBbl.

9. Nudpakuus OpeHenst Ha KPYrioM OTBepCTUU. 30HBI DpeHes.

10. Iudpakmuss Ppaynrodepa Ha Y3KOM NPSIMOIMHEHHON MIenH. YCIOBUS MaKCHMyMa H
MUHUMYMa. 3aBUCUMOCTh HHTEHCUBHOCTH CBETa OT yria Iudpakiuuu.

11. MudpaxnuonHas pemerka. OCHOBHBIE XapaKTEPUCTUKH TUPPAKIMOHHON PEIIETKH. Y CIOBUS
[JIaBHBIX MAKCUMYMOB 1 MUHUMYMOB U JJOOABOUYHBIX MUHUMYMOB.

Cemunap Ne 10 "Ioasipu3anusi cBera’

1. Ilonspusanus ceera. ECTecTBEHHBIN U MOISPU30BaHHBIN CBET.

2. Tlonspu3zanus cBera pu OTPAXKEHUU U IIpeoMileHnu. 3akoH bproctepa.

3. lonsipuzanust  mpu  ABOMHOM  JydenpenomisieHuH. CBoiicTBa  OOBIKHOBEHHOTO U
HEOOBIKHOBEHHOTO JIY4Eil.

4. Tlonspuzanuonueie npu3msl. [Ipuzma Hukoms.

5. 3akon Mantoca. AHanu3 MoJISIpU30BaHHOTO CBETA.

6. Ontuyecku akTUBHBIE BellleCTBA. BpallieHne mI0CKOCTH MOJIIpU3alliu CBeTa.

Cemunap Ne 11 "KBanroBas ontuka'"

1. TenmoBoe wu3nydeHwe aOCONMIOTHO depHOro Tenma. 3akoH Credana — bombimMana. 3akoH
cMelieHus: Buna.

2. KopryckynsapHO-BOJIHOBOH Jyallu3M cBeTa. JHEPrus U UMMyibc poToHa. [laBieHue cBera.

3. ®oroaddekt. 3akonbl porodddekrra. Dopmyna DHIITEHHA.

4. D¢ pext Komnrona. dopmyna KomnroHa.

5. BonnoBeie cBoiictBa wactuil. JlymHa BomHBI ne bpoitna. [lpuHIunm HeonpeaereHHOCTH
[eiizenbepra.

Cemunap Ne 12 "Crpoenue atoma"

Monenu aroma. IlnanerapHas Moaens aTroma.

IToctynatel bopa.

N3nydyeHue aroma BOI0Opo/ia M BOAOPOAONOJO0HBIX cucTeM. CreKTpaibHbIe CEpUH.
®opmyna bansmepa.

CrHeKTpbl MHOTOJIEKTPOHHBIX aTOMOB. 3aKOH Mo3H.

agrwdE

Cemunap Ne 13 "OcHoOBHBIE 110J10:K€HUS] KBAHTOBO MeXaHUKH'"

1. KanroBele cocrostHus. BonHoBass ¢yHkuus u ee ¢usuueckuil cmbicia.  [IpuHnun
cynepro3unuu. YpasHenue [Ipennnrepa, KBAaHTOBBIE YPAaBHEHHM S IBUKCHUS.

2. HexkoTopsle 3a7aui KBaHTOBOI MexaHHKH. YacTuia B 0ECKOHEYHO TITyOOKOH MOTEHIIMAIbHON
ame. KBaHTOBaHME SHEPIUM.

3. KBanToBbIE uHMClla, XapaKTEpPHU3YIOLIME IOJIOKEHUE DJEKTpOHa B arome. KBaHTOBaHMe
sHeprun. KBanTtoBanne MmomeHTa umnyibca. CIuH 3JIEKTPOHA.



4. CxemMa »HHEpPreTMYECKUX YpOBHeH aroma Bojxopona. IlpaBmia orbopa MNpH aTOMHBIX
epexonax.
5. I'paHuIIbl IPUMEHUMOCTH KBAHTOBOM MEXAaHUKH.

Cemunap Ne 14 "ATomHble siipa, ux cBoiicrBa. PaamoakruBuoctn"

1. SIBnenue paanoaKTUBHOCTH.

2. OCHOBHOH 3aKOH PaJMOAaKTUBHOTO pacmaaa. PainoakTUBHBIE PSIBL.

3. CocTaB 1 XapakTepUCTUKU AaTOMHOTO s1ipa. SIIepHbIE CUJIBL.

4. KanenbHast 1 000104€4Hast MOJIEIIH SATEP.

5. Macca u sHeprus cBs3u szpa. Y ienbHas 3Heprus cBssu. Paguyc sapa.

Cemunap Ne 15 "Snepubie peakuuu'

1. SInmepHbie peakmu.

2. DHeprus sAepHOU peakIlny.

3. YpaBHEeHHE U SHEPreTHUEcKoe yciaoBHe o-pacnana. CBsi3b SHEPTUU O-UYACTHUIBI C IEPUOIOM
nonypacnajaa. TyHHenbHbIN 3¢ ekt mpu o-pacnane. CoekTp o-4acTHil.

4. XapakTtep cnekTpa y-usnydeHus. [Ipoueccel B3auMOAEWCTBHSI Y-KBAHTOB C BELIECTBOM.
3aBUCUMOCTh HMHTEHCUBHOCTHU Y-M3JIyd€HUS OT TOJIIMHBI cjos BemecTtBa. CpaBHEHUE
MPOHUKAIOIIEH CIOCOOHOCTH Pa3TUYHBIX BUJIOB U3ITYUCHHUS.

5. Tpu Buma PB-pacnaga. DHepreTudeckuii crektp [-yactui. ['umore3a HeHTpuHO. 3aKOHBI
coxpaHeHus pH -pacnane. Jlentonsl. JIeNTOHHBIN 3apsi.



puiioxenne 2

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

a) [lnanupyembie pe3yJbTAThbl 00yUYeHHS U OLlEHOYHbIE CPeACTBA ISl IPOBEJACHUS MPOMEKYTOUHON aTTecTAluM:

Kon unaukaropa

NHaukaTop AOCTHIKEHUS
KOMIIETEHIIUH

O1neHOYHBIC CPEACTBA

OIIK-1: Cnnocoben peuiaTts 3aaa4u HpO(i)eCCHOHaHBHOfI ACATCIIbBHOCTU HAa OCHOBEC HCIIOJIb30BAHUA TCOPCTUUCCKUX U ITPAKTHYCCKHUX OCHOB €CTCCTBCHHBIX U

TCXHUYCCKUX HAYK, a TAKKC MAaTCMAaTUYCCKOI'O allrapara

OIlK-1.1

Omnpenensier XxapaKTepUCTUKU
(U3NIECKOTO U XUMUYIECKOTO
nporecca (SBJIeHUS),
XapaKTEpHOro Ui 00bEKTOB
npodeccuoHaNbHOM
NeSITeIbHOCTH, Ha OCHOBE
TEOPETUYECKUX U
HKCIIEPUMEHTATBHBIX
HCCIeI0BaHuN

Ilepeuenb TeopeTHYeCKMX BONMPOCOB K 3auety ( 1 cemecTp):

1. Kunemaruka nocrymarenbHoro aBuxkeHus. IloHstue pagmyc-BeKTOpa, CKOPOCTH U YCKOPEHUS.
Hauanbnele ycnosus. [psmas 1 oOpatHas 3a1a4ll MEXaHUKH.

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

3. KpuBonuneitHoe aBmwkeHne. TaHTeHIMATLHOE W HOpMaibHOE yckopeHwue. [loHoe yckopeHwe.
YToi MeXay CKOPOCTBIO U YCKOPEHUEM.

4. HWuepuuanpHble cUCTEeMBI oTcueTa. [loHsATHE CHIIBI, Macchl W uMITyjidbca. OCHOBHOM 3aKOH
JUHAMUKH TIOCTYIIATENIbHOIO IBUKCHUS.

5. MoMeHT uMIynbca U MOMEHT CHJIBI OTHOCHUTENBbHO TOYKH. OCHOBHOE ypaBHEHHE AMHAMHUKHU
BpaIaTEIbHOTO IBUKCHMUSL.

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

7. 3aKkoHBl COXpaHEHHMS B MEXaHHUKe. 3aMKHyTas CHCTeMa. 3aKOHbl COXpPaHEHUS HMIyJbca M
MOMEHTa UMITYJIbCA.

8. Pabora u mouHOCTh. KHETHUECKAs SHEPIHSI TOCTYNATEIBHOTO U BPALATEIbHOIO IBUKEHHUS.

9. KoncepBatuBnble cuibl. [loTeHnmanpHas sHeprus. 3aKOH COXpPAHEHHUs TMOJTHOM MeXaHWYeCKOH
JHEPIUH.




Kon nnaukaropa

Nupukatop A0CTHXKEHUS
KOMIIETEHIINH

OneHouHble CpeCTBA

10. /IBa cmocoba ommcaHUsl B3aMMOJACHCTBHS. J[BH)KEHHE YacTHIBI B OJJHOMEPHOM CTallMOHAPHOM
noje. CBsA3b MEXKy CUIION ¥ TOTEHIIUAIBHOW YHEPTUEH.

11. T'apmonnueckue kojeOaHUs. AMIUIMTYJa, YacToTa, HadanbHas ¢(aza. Maremarudeckuii u
¢bu3nyeckuit MasiTHUK. DHEprus rapMOHUYECKUX KOJIeOaHUH.

12. 3aryxaromue KojeOaHus. XapaKTEPUCTHKH 3aTyXaHUs. DHEPrus 3aTyXaloUINX KOJIeOaHui.

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

14. Hanoxenue ynpyrux BoiH. Crosiuas BoiaHa u ee ocobeHHocTH. KonebaHue HaTAHYTOH CTpyHBI.
15. llocrynarel  OifHmTeliHa. 3aMe/uieHHEe BpeMEHU. JIOpeHIeBO  COKpallleHHue  JUIMHBIL.
PenstuBucrckue naBapuanTsl. iHTEpBaI.

16. PenstuBuctckuii umnynbc. CBsI3b MacChl, DHEPTUU U HUMITYJIbCA YaCTHIBl. DHEPrUsl TOKOS.
3aKOHBI COXPaHEHUS IPU PEIATUBUCTCKUAX CKOPOCTSX.

17. MaxkpocucremMa. MHUKpPOCOCTOSIHUE M MaKpOCOCTOSIHME CHCTeMbl. CTaTUCTHYECKMH MOIXOJ.
IloHsTHE BEPOSITHOCTH U CPETHEN BEIMUUHBL.

18. ®yHKIMSA pacrpenescHus] CIyYailHOH BeJIMYMHBEL. PacmpeselieHne MOJIEKYJT IO MPOCKIHSIM
CKOpPOCTEH.

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

20. Mopgenp wuaeanpbHOrO Ta3za. JlaBneHWe W TeMmmeparypa € TOYKH 3pPEHHS MOJICKYISIPHO-
KMHETUYECKOW TeOpUHU. Y paBHEHUE COCTOSIHUS UI€aIbHOIO Irasa.

21. PacnpeneneHne MOJIEKYJ HICATHHOTO Ta3a 10 BBICOTE B TOJIE TSHDKECTH 3emMiti. bapomerprueckas
bopmyna.

22. Tlonsrtue creneHei cBOOOIBI MOJIEKYIBL. TeopeMa 0 paBHOpACTIpeACTICHHH YHEPTHHU TI0 CTETICHSIM
CBOOOJIBL.

23. BHytpeHHss sHeprus Kak QyHKIHMsS cOCTOSIHUS cUcTeMBbl. [lepBoe Hauano TepMOJUHAMUKH.

24. Pabora kak ¢pyHKIuUs nporecca. M3oxopuiecknid, H300apuvecKuii ¥ N30TEPMHUECKHU TPOIIECCHI.
25. llonarue TtemnoeMKOCcTH. TemIOeMKOCTh MPU HM30XOPUYECKOM M HM300apHYeCKOM IPOLECcCax.
Ilocrostnnast agnadaThl.

26. Anmabatuueckuii mporecc. [lepBoe Hadanmo TEPMOAMHAMHKH Ui anabaTHUECKOro mpolecca.
VYpasuenue [lyaccona.




Kon nnaukaropa

Nupukatop A0CTHXKEHUS
KOMIIETEHIINH

OneHouHble CpeCTBA

27. Huxnnueckuii mponecc. Koaddumuent mone3Horo AeicTBUS TEIUIOBOW MamuHBL. BTOopoe
Hayaso TepmoauHaMuku. @opmynuposku Kiaysuyca u Kenbsuna.

28. IIpobrema HEOOPATUMOCTH TEIUIOBBIX MPOIECCOB. DHTPONHS CUCTEMBI U €€ CBOMCTBa. Teopema
HepHucra.

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

30. Hukn Kapno. Teopema Kapno. TepMmonnHamuueckas mikaia TeMrepatyp. TpoifHas ToYka BOIBI
KaK perepHas TOuKa.

31. Craructuyeckuii Bec MmakpococtossHusi. Cyts HeoOpatuMocTd. CTaTHCTHYECKHUH CMBICIT
suTponuu. Gopmyia bonsimana.

32. I'panuubl TPUMEHUMOCTH MOJETH HACATBHOTO ra3a. YpaBHeHue Ban-nep-Baanbca. M3otepmbl
peanbHOro rasa.

33. Cuutbl B3aMMOJICHCTBHS B TIpHpOJIE. DIIeKTpocTaTuieckoe moie. 3akon Kymona. HampsokeHHOCTB
JIEKTPOCTATUYECKOro nosis. [IpuHIun cynepno3uium.

34. Cunoseie muHU. [T0TOK BEKTOpa HAMPSHKEHHOCTH AJIEKTpocTaTndeckoro moiist. Teopema ["aycca.
35. Ilorennman. Teopema O LMPKYJIALUN BEKTOpa HANPSIKEHHOCTU 3JIEKTPOCTATUYECKOTrO MOJIS.
CBs13b MEXTy HAIPSHKEHHOCTHIO U TIOTEHITHATIOM.

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

37. Dnextpudyeckuii Tok. IImoTHOocTh TOKa. VYpaBHEHHE HeNpephlBHOCTH. 3akoH Oma B
muddepeHunansHON hopme.

38. Conpotusnenue npoBogHIKOB. CTopoHHUE cuibl. 3akoH Oma B MHTErpanbHOi hopme.

39. TlpaBuna Kupxroda mis pacuera pa3BETBICHHBIX Iiened. MOMIHOCTh Toka. 3akoH JIKoyis-
Jlenna.

40. Egunas mpupoja 3JIeKTpUYeckoro U MarHutHoro nosst. [lone apwxkymerocs 3apsaa. [IpuHuun
CYTIEpIIO3HUIIMM MarHUTHBIX noJied. 3akoH buo-Casapa.

41. TIoToK M LMPKYJISALUS BEKTOpa MHIAYKLIMM MarHuTHoro mnoissi. Teopema [aycca um Teopema o
UPKYIISIINN.

42. Cuna Jlopenua. Cuia Ammepa.

43. 3akoH snektpomMarHuTHoW wHAykiuu apanes. [IpaBuno Jlenma. BuxpeBoe anekTpudeckoe
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Nupukatop A0CTHXKEHUS
KOMIIETEHIINH

OneHouHble CpeCTBA

ToJIE.

44. Slpnenue caMOMHAYKIMH. WHIYKTUBHOCTh. DHEPrus KOHTYypa C TOKOM. DHEpPrusi MarHUTHOTO
TI0JIS1.

45. Dnextpuueckoe mone B BemiecTBe. [lonmspu3amusi nudNeKTpuka. BekTop 3neKTpHYecKoro
cMeleHus. Juanekrpuueckas MpoOHUIIaeMOCTh BEIIECTBA.

46. MarnutHoe monle B BemecTBe. HamarHuwueHHOCTh. HamnpsskeHHOCTH MarHUTHOTO — TIOJIA.
MarauTHas NpOHULIAEMOCTH BelecTBa. DeppoOMarHeTUKHU.

Ilepeuenn BonpocoB k 3k3ameHy (2 cemecTp):

1. Cucrema ypaBHeHuil MakcBemia Kak 00OOIEHHE Pa3pO3HEHHBIX SBJICHUH 3JEKTpUYECTBA U
Mar"erusma. MarepuaabHble ypaBHEHUS.

2. CgaoiicTBa ypaBHeHHi MakcBera. [Ipeackasanue cyiiecTBOBaHUS JIEKTPOMarHUTHBIX BOJIH.

3. DrnexTpoMarHUTHbIE BOJIHBEL. BomHOBOe ypaBHeHHE. CBOICTBA AIIEKTPOMArHUTHBIX BOJH.

4. Tlnockas 3J€KTpPOMarHUTHas BOJIHA U €€ OCHOBHBIE XapaKTEPUCTHKH. DHEPrus M HMITYJIbC
3JIEKTPOMArHUTHOMN BOJIHBI.

5. EcrectBennblil u monspu3oBaHHbId cBeT. CTeneHb MOJSPU3ALUU JTMHEHHO MOJISIPU30BAaHHOIO
cBeTa. 3akoH Maitoca.

6. [lonspuszauus npu oTpakeHUH M MPEJIOMIIEHUH CBETA HA TPaHULE pas3jesa AUIIEKTPUKOB. YTOI
Bbprocrepa. [IBoliHOE mTydenpesoMIICHHE.

7. CrocoObl monspu3anu ectecTBeHHoro cBera. Ilpuama Huxons. Bpamienune mockoctu
MOJIAPU3ALlMU CBETA MPHU MPOXOKIEHUHU Yepe3 ONTUYECKU aKTUBHYIO CpENy.

8. Ilkama »nexkTpoMarHUTHBIX BOJH. (OCOOEHHOCTH ONTHYECKOro jauamna3oHa. Ilokazarenb
MIPEJIOMJIEHUS CPEJIBI.

9. Korepentnsie BoiHbl. MHTEpdepeHnns cBeToBbIX BOJH. CloXKEHHE MHTEHCUBHOCTEH B Cllydyae
HEKOT€pEHTHBIX U KOTePEHTHBIX KOJIEOaHHH.

10. Onrtuyeckas pa3HOCTh Xxoza. CBA3b ONTHYECKOM Pa3HOCTH XOJa JIBYX BOJH C Pa3HOCTbIO (a3
MEX1y HUMH. Y CIOBUSI MAKCUMyMa U MUHUMYyMa.

11. Cxema IOura gns HaOmomeHuss wuHTepdepeHunu. BpemeHHas W HpocTpaHCTBEHHAS
KOT'€pPEHTHOCTb.




Kon nnaukaropa

Nupukatop A0CTHXKEHUS
KOMIIETEHIINH

OneHouHble CpeCTBA

12. Unrepdepenuus B TOHKHMX IUieHKax. HaOmionenwe konen HploTOHa B OTpaKeHHOM H
IIPOXO/AIIEM CBETE.

13. SBnenue nudpaxumu. Judpaxmus Openens u @paynrodepa. [Ipunuun [toiirenca-Openerns.

14. udpaxuus Openens Ha KpyrioM orBepctuu. 3oHbl Ppenens. ['paduueckuii MeTos cloxeHus
aMIUIUTY .

15. Mudpaknus dpaynrodepa Ha y3kod mpsiMOiIuHEHHON menu. JudpakinuoHHas pelieTka Kak
COBOKYITHOCTbh KOHEYHOI'O YHCJIa IIEIEH.

16. TemnoBoe n3nyuyenue tena. 3akoH Credana-bonpimana. 3akoH cmemieHus Buna. ['mmotesa
[Inanka.

17. ®oroaddext. 3akonsl CtoneroBa. opmysa DitHIITEHHA.

18. ®oronsl. JlaBnenue ceeta. KopmyckymsipHO-BOJTHOBOMW JAyain3M CBETA.

19. Paccesnue poTtoHa Ha cBoOOIHOM 3ekTpoHe. Popmyna Komnrona.

20. BomnHoBBIE cBoiicTBa wacTull. [{nmmnHa BomHBI ne bpoitns. DkcrniepuMeHTalbHbIe TTOATBEPKICHHUS
rurnoressl ne bpoiis.

21. TNpuanun zHeonpeaenennoctu. CooTHOIIEHNE HeonpeaeneHHocTel [ eiizendepra. OcobeHHoCcTH
IpoLecca U3MEPEHNs B KBAHTOBON MEXAHUKE.

22. dwusuveckoe WCTOIKOBaHWE BOJIH Jie bpoiinsa. BomHoBas ¢yHkIus u ee coiictBa. InoTHOCTH
BEPOSATHOCTH OOHAPY)KEHUS YAaCTHILIBI.

23. OcHoBHas 3a7aya KBaHTOBOW MeXaHWKW. HecTanmmoHapHOoe ¥ CTallMOHApHOE YypaBHEHUE
[Ipénunrepa.

24. Yactuma B OJHOMEpPHOW OECKOHEYHOH MpPSIMOYTOJBHON MOTEHIHMaIbHOH siMe. KBaHTOBaHme
sHepruu. CoOCTBEHHBIE (PYHKIIUU COCTOSIHUS YACTHIIBI.

25. TIpoxoxmeHue YacTUIIH Yepe3 MOTeHIIMAIBHBINA 0apbhep. TyHHETbHBIH (D (deKT.

26. KBaHTOBBIN rapMOHHUYECKUI OCIIMILIATOP.

27. Ilnanerapnas mopnens atoma. [loctymarel bopa. KBantoBanue sHepruu BOAOPOAONOJOOHOM
CUCTEMBI.

28. Uznmyuyenue BoJ0po0no00HbBIX cucteM. CriekTpaibHble cepur atoma Bojgoposaa. OboduieHHas
dhopmyna bamemepa.

29. CnekTpbl MHOTORJIEKTPOHHBIX aTOMOB. 3aKOH MO3JH.

30. VYpasuenue Ilpeamnrepa mms atoma Bomopona. KBaHToBaHue MomeHTa mmmyibca. I[lpaBuia
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Nupukatop A0CTHXKEHUS
KOMIIETEHIINH

OneHouHble CpeCTBA

otOopa.

31. CnuH snekrpoHa. KBaHTOBbIE UuCIia, ONUCHIBAIOIINE COCTOSHUE 3JIEKTpOHA B arome. KpaTtHocTh
BBIPOKJICHUS dHEepreTuueckux yposHeu. [Ipuanun [lTaymnu.

32. IlpyHUMO TOXIECTBEHHOCTH OJUHAKOBBIX dYacTull. bo3oHsl u ¢epmuonsl. KsaHTOBBIE
pacrpeeseHusl.

33. CBobOojaHble 31eKTPOHbI B MeTaiuie. DHeprus @epmu. 30HHAs TEOpUs TBEPABIX Tell.

34. DnexTponpOBOJHOCTh METAJUIOB H MOJIYIIPOBOJAHUKOB. CBEPXIPOBOAMMOCTb.

35. SIBnenue paguoakTuBHOCTH. OCHOBHOM 3aKOH paJuOaKTUBHOrO pacnana. IlocTosHHas pacnaja.
[Iepnon nonypacnana.

36. CocTaB U XapakTepUCTUKU aTOMHOTrO sifpa. KanenbHas monens. Pazmep u ciiuH spa.

37. Macca u 3Heprusi CBSi3M aTOMHOTO 1pa. 3aBUCUMOCTD YICIbHON SHEPTHs CBS3H OT MAacCCOBOTO
yucaa. O6onoueyHas MoJieNb sApa.

38. SnepHble peakuuu. DHEPrus peakuuu. Peakuuu JeneHus u cuHTe3a sep.

39. PangunoaktuBHbe psfbl. OCHOBHBIE 3aKOHOMEPHOCTH O-M3IydeHus saep. [nmunHa cBoGomHOro
npobera o-4acTHIl.

40. Tpwu Buga B-pacnaga. DHepreTHUecKkuii crekTp B-yactui. HelitpuHo.

41. OcobeHHOCTH y-u3nydeHus saep. [[poxoxkaeHne y-KBaHTOB UYepe3 BEIIECTRO.

42. Knaccuduxanus 3ieMeHTapHbIX YacTull. JIenToHsl. JIeNTOHHBIN 3apsi.

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

OIlK-1.2

Hcnons3yeT TeopeTndyeckue
OCHOBBI TCXHUYCCKHUX HAYK IJIA
IIPUMEHEHNS NHHOBAIIMOHHBIX
TEXHOJIOTHI Ha peaIbHBIX
CTPOUTENBHBIX 00BEKTOB

IIpuMepHBIi nepedYeHb BONPOCOB U 3aJaHUH 110 J1a00paTOPHBIM padoTam

1 cemecTp

No 1 «IIpumMeHeHre 3aKOHOB COXPaHEHUs I ONPEIETECHUS] CKOPOCTH TOJIETA TYJIN

1. TlpuBenute mpumepbl CHII, AAIONIMX pa3Hble BUJbI MOTEHIMAIbHOW »Hepruu. Kakue u3 HuUx




Kon nnaukaropa

Nupukatop A0CTHXKEHUS
KOMIIETEHIINH

OneHouHble CpeCTBA

MPUCYTCTBYIOT B aHHOU paboTe? M300pa3ure cxeMy 3KCIEPUMEHTAIBHOW YCTAHOBKU U YKAKUTE
Ha Hell CUJIBL, IEHCTBYIOLIME Ha BCE TeJla, BXOAIINE B CUCTEMY, B KaXKbIi MOMEHT BPEMEHHU.
Kakue BeMYMHBI MMEIH KMHETHYECKasi M MOTCHIUAIbHAS SHEPTUsl CUCTEMBI «ITyJIS+MasTHUK» B
pa3nuuHble MOMeHTHI omnbiTa? [IpencTaBpTe cxeMy M3MEHEHMsS KMHETHYECKOH M MOTeHLHAIbHOM
SHEPIUU CHCTEMBI.

Jl1s KaKMX MOMEHTOB BPEMEHHU B JIAaHHOM 3KCIEPUMEHTE MOKHO NPHUMEHSATh 3aKOH COXpaHEHHUs
MEXaHUYECKOH 3HEPIuy, a JUIsl KaKuxX Helb3s U nouemy? Cxema.

JU1l KaKMX MOMEHTOB BPEMEHHU B JIAaHHOM 3KCIEPUMEHTE MOKHO NPHUMEHSATh 3aKOH COXpaHEHHUs
HMITYJIbCA, a JUIsl KaKUX HeJb3d 1 noueMy? Cxema

Hcnonb3ys 3aKoHBl COXpaHEHUs Mojaydute (opMyay JUlsl pacdyeTa CKOPOCTH IoJeTa Iyad B
JTaHHOU padore.

Kak npounsBoautcst 06paboTKa SKCIEpUMEHTANBHBIX TaHHBIX B TaHHOH paboTe. Kak onpenensercs
JIOBEPHUTENBHBI HMHTEPBal CKOPOCTH M CPEIHSS KBaJpaTHYECKash MOTPEIIHOCTh OTKIJIOHEHHS
MasTHUKA?

Ne 4 «MccnenoBanue BpalaTesbHOTO ABHKEHUS TBEPOTO TeIa BOKPYT HEMOJIBUKHOM OCH»

1.

=

KakoB xapakTep 3aBUCHMOCTH MOMEHTa MHEPIIMU OT PACCTOSIHUS, HA KOTOPOM HaXOJHUTCS TEJO OT
ocu Bpaienusa? B nannoii padote. [loctpoiite rpaduk 310 3aBUCUMOCTH.

Kak skcriepuMeHTaIbHO ONpeesieTcss MOMEHT UHEPLUH Tella B JaHHOW JlabopaTopHoi padoTte?
Kakwue 3aK0oHBI cOXpaHeHHsI TPUMEHSIOTCS ISl BEIBoJa pacdeTHRIX (popmyn? Tlomyunte hopmymy
JUISL pacyeTa MOMEHTA UHEPITUH MasTHHKA.

KakoBa 3aBHCHMOCTH YTIJIOBOTO YCKOpPEHHsI Tella OT MOMEHTa IMPHIOKEHHBIX K HeMy CHII U
MoMeHTa uHepiun Tena? [locTpoliTe rpaguk JaHHON 3aBHCUMOCTH

Kak na wmastHuke OOepOeka MoOryT OBITH OIPEACIICHB YIIOBOE YCKOPEHHE, MOMEHT
JEUCTBYIOIIUX CHJI © MOMEHT HHEPIIHH?

Kak B maHHOII pa®oTe pacCUMTHIBAETCS IMOTPENIHOCTH OIPEIEIICHUS] MOMEHTa HWHEPIMH Teia
OTHOCHTEJIBHO IPOU3BOJILHON OCH BpalIeHUs?

ITpogeMoHCTpHPYITE BOZMOKHOCTS IpuMeHeHUs cpeabl Microsoft Excel (wmu npyroit cpenpr) mis
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00pabOTKH IKCIIEPUMEHTAIBHBIX JTAHHBIX.

Ne 5 ((OHpe,I[eJ'IeHI/IC XApPaKTCPUCTHUK 3aTyXatOIMIHUX KOoJIEOAHMH (1)I/I3I/I‘IGCKOFO MasTHHKa»

1.

w

[Touemy xoneGaHusi MasiTHUKA B JJAaHHOH paboTe OyayT 3aTyXarolMMU, Jake NP BBHIKIFOYEHHOM
aJieKTpoMaruute?

3anummuTe ypaBHEHUS 3aTYXaOIINX U HE3aTyXaroIInuX KoJIeOaHui, CPaBHUTE UX.

Kak ammuinTy/a 3aTyxaronmx KojaeOaHui 3aBUCUT OT BpEMEHHU U OT Yuciia KojeOaHuit?

KakoB ¢u3uveckuii CMbICT BEITHMYMH NMPUMEHUTEIFHO K JaHHOW paboTe: HavajdbHAs aMILTUTYAA
kojeOanuii, HavyanpHas (a3a KoseGaHUWil, KpyroBas 4YacToTa KoJeOaHWid, Mepuo] KoJeOaHUI,
KOd(ppUIMEHT 3aTyxaHusi, BpeMs peJaKcaluu, JorapuMUYECKUid JIEKPEeMEHT 3aTyXaHuf,
no6potHocTh. Kak oHu Menstores ¢ poctom U?

Kak MeHsoTCS XapakTepUCTHKH 3aTyXalolMX KOoJIeOaHWH HadvajdbHAs aMIUIMTyJa KoJeOaHWii,
HavanbHas (aza KoyieOaHUM, Kpyropas 4acTroTa KoyieOaHuM, nmepuoja KonebdaHui, ko3 UIEeHT
3aTyxaHHs, BpeMs pellaKCalliH, JIOTapu(PMHUUYECKH JTeKPEMEHT 3aTyXaHHs, TOOPOTHOCTh €CIH
OJIMH W3 MapaMeTpoB MaHHOro ¢usmyeckoro mastHuka: | , m , L , K yBemuuurcst (160
YMEHBIINUTCS) NMPU (PUKCUPOBAHHBIX 3HAUEHUSX OCTABIINUXCS?

Jlnis1 gero, B JaHHOH paboTe, TpaguKH CTPOST B JorapupmMuuecKoM Macitade?
[MponemMoHCTpUpPY#TE BO3MOKHOCTD IpuMeHeHus cpebl Microsoft Excel (wim npyroii cpenbr) st
00pabOTKH IKCIIEPUMEHTAIBHBIX JTAHHBIX.

Ne 11 «M3ydeHne cTaTHCTHYECKUX 3aKOHOMEPHOCTEN)

1.

w

KakoBo pacnpenenenue npobu mno sueiikam Ha gocke lanbrona? Kakoe pacmpenenenue
aHajornyHo naHHomy B MKT?

KakoBo pacnpenenenue 371€KTPOHOB 10 MOAYNIO CKOPOCTH B JJaHHOM padore? YTo mpoucXoauT
[P U3MEHEHUHU HalpsDKEHUS Hakama?

Kakue cratuctuueckrie METOAbI MPUMEHSIOTCS B TaHHOU padoTe?

[TpogeMoHCTpHUPYHTE BO3MOKHOCTH IpuMeHeHHs cpeabl Microsoft Excel (wmm apyroii cpempr)
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Nuaukatop 1oCTHXKEHUS
KOMIIETEHIINH

OneHouHble CpeCTBA

U1 00pabOTKU IKCTIEPUMEHTAIBHBIX JTaHHBIX.

Ne 14 «Onpenenenue nokasarens aauadaTel MeTo oM Kiemana u Jlesopmay

=

OO0BsicHUTE X0/ IKCIIEPUMEHTA U PE3YJIbTATHI pacuera.

2. HaszoBuTe mpouecchl, MPOMCXOMASAIINE C Ta30M, B XOJE OKCIIEpUMEHTa ¥ H300pasuTe MX

rpapuuecKu.

3anumuTe ypaBHEHHUS IS BBIBO/IA (POPMYJIIBI TIOKA3aTeNsl auadaThl.

4. TlpomeMOHCTpUpPYHTE BO3MOKHOCTh mpuMeHeHus cpeabl Microsoft Excel (wimm mpyroii cpenbr)
1151 00paOOTKHU IKCIIEPUMEHTAIBHBIX JIAHHBIX.

5. Kak B 1aHHO# paboTe MUHUMH3HPYETCS MOTPEIIHOCTD IKCIIEPUMEHTAILHBIX JaHHBIX ?

w

Ne 21 «HccnenoBanue QJICKTPOCTATUYCCKOI'O ITOJIA € IIOMOIIBIO 30HAA»

1. UYto Takoe HampsHKEHHOCTH dJIeKTpuueckoro noisa? Kak rpaduyuecku npencTaBUTh pacrpeaeieHne
HaMpPsKEHHOCTH B Pa3HBIX TOYKAX JIEKTPUUECKOTO MOJIS B TaHHOM paboTe?

2. Uto Takoe TOTEHIHMAN J3JeKTpocTtatudeckoro monsa? Kak rpadudeckun TpEJCTaBUTH

pacmpeseneHre NoTeHIMaNa B pa3HbIX TOYKAX 3JEKTPHUUECKOro MoJs B JaHHOHM padoTre?

Uemy paBHa paboTa Mo MepeMEIIeHHI0 3apsiaa BIOJb AKBUIOTCHIIMAIBHONW MOBEPXHOCTH H TIO

3aMKHYTOMY KOHTYpPY, OTPaHMYEHHOMY Yy4YaCTKaMH CHJIOBBIX WU SKBUIOTCHIHAIbHBIX JIMHUN?

Brruucnure paboTy 1o nepeMeneHnio 3apsia mo 3a1aHHOU TPAeKTOPHH.

4. Kak U3MEHHUTCS KapTHHA CHJIOBBIX U YKBUIMIOTCHIIUATHHBIX JIMHUHU MPU YBETUYSHUH (YMEHBIIICHUH )
HaIpPSHKEHHOCTH MEXKTY DJICKTpOoaaMu?

w

Ne 24 ((PaCH_II/IpeHI/IC npeacia uBMEpCHUA aMIICcpmMeTpa HOCTOSIHHOT'O TOKa»

1. KakoB mnpuHLIUII JEHCTBUS 3JIEKTPOU3MEPUTENBHBIX NPUOOPOB MAarHUTOIIEKTPUUECKOTO U
9JIGKTPOMArHUTHOTO THIIA, IPUMEHSEMBI B JaHHOU paboTe?
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Nuaukatop 1oCTHXKEHUS
KOMIIETEHIINH

OneHouHble CpeCTBA

Uto Ha3pIBalOT TOKOM IMOJHOTO OTKJIOHEHUS W HANpsHDKEHUEM TMOJHOTO  OTKJIOHEHHUS
ANEKTPOU3MEPUTETHLHOTO ITprudopa?

Kakum 00pa3oM BKITIOYAOT aMIIEPMETP U BOIBTMETP B AJICKTPUUCCKYIO IIETb JJIsI U3MEPEHUS TOKA
u HanpspkeHusi? IIpogemMoHCTpupyiliTe HAaBBIKM BKIIOUEHHUS 3TUX MHPUOOPOB B DIEKTPHUUECKYIO
LEIIb.

Uro Ttakoe myHT? [ig uwero u kak oH ucnoibsidyercs? I[IpomeMoHCTpupyiiTe HCIOIb30BAaHUE
HIyHTA.

Uro Ttakoe moGaBoyHOe comporuBieHue? Jlnsg dYero W Kak OHO  HCIOJb3yeTcs?
[IponemMoHCTpUpPYHTE UCIIONB30BaHUE TOOABOYHOTO COMPOTUBIICHHUS.

[TpomeMOHCTpUPYHTE BO3MOKHOCTD IpuMeHeHus cpebl Microsoft Excel (wim mpyroii cpebr) st
00pabOTKHU IKCIIEPUMEHTATBHBIX JaHHBIX.

Kak B manHOi1 paboTe MUHUMH3UPYETCS MMOTPEIIHOCT IKCIIEPUMEHTANBHBIX JTAHHBIX ?

Ne 28 «Onpenenenre MHAYKTUBHOCTH KaTYIIKA U MAarHUTHOW MTPOHUIIAEMOCTH (heppOMarHuTHOTO

TCIa»

1.

Kakue mpubopbl mpUMEHSIUCh B JIaHHOW paloTe NJs Ompesenvs MmapaMeTpoB MOCTOSHHOTO U
MIEPEMEHHOT0 TOKa?

[Monyuure Qopmyny s pacueTa TMOJIHOTO CONPOTHUBICHHUS IENH IEPEeMEHHOr0 TOKa,
WCTIONB3YEMON B TAaHHOU paboTe (WIIH MpeCTaBICHHOMN MPeroaBaTeIem).

Kak ompenensiiack MHAYKTUBHOCTh KAaTYIIKU B JaHHOW pabote? Kakum emre cmocoOoM MOKHO
OTIPECITUTh WHIYKTUBHOCTH?

[TpoxeMoHCTpHUPYHTE BO3MOXKHOCTh IpuMeHeHus cpeabl Microsoft Excel (wm npyroit cpenbr) s
00pabOTKHU IKCIIEPUMEHTATBHBIX JaHHBIX.

2 cemecTp




Kon nnaukaropa

Nuaukatop 1oCTHXKEHUS
KOMIIETEHIINH
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Ne 32 «Onpenenenue paanyca KpUBH3HBI JIMH3BI U MTOJIOCHI IPOMYCKAaHUS CBETO(DHIIBTPA C TTOMOIIBIO
koJsiery Herotonay

Kak o0bsicusgercs nosiBienue komaen HeroTona?

[Tonyuure dhopMyIibl 1715 pacyeTa painycoB TEMHBIX U CBETJIBIX Kojel HpioToHa.
[Tosryanre dhopMyiry sl ONIpeAeTICHUS paarnyca KPUBU3HBI JINH3HL.

Kak B manHoi1 paboTe MUHUMH3UPYETCS MOTPEIIHOCTh SKCIEPUMEHTANbHBIX JTAHHBIX ?

el NS =

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

1. KakoBel mapamMeTppl M XapakTepPUCTUKU AU(PAKIMOHHOM pElIeTKH, MpHUMEHSeMOH B
JKCIIeprUMeHTe?

2. Tlomyuute Qopmyny ans oOmNpeneneHus JUIMHBI CBETOBOM BOJHBI MpH JAU(pakiIUM Ha
TU(GPaKIUOHHON pelieTKe.

3. KakoBo npakTuueckoe npuMeHeHne Au(PaKMOHHBIX PEIETOK?

4. Kak B 1aHHOI pab0Te MUHUMU3HPYETCS MOTPEIIHOCTh SKCIIEPUMEHTAIbHBIX JaHHBIX?

Ne 35 «Onpenenenne KOHUEHTPALMU PacTBOPOB caxapa U IMOCTOSIHHOM BpaIlleHUsD

1. Ha ocHOBe Kakoro sBJIEHHUS ONpeAeseTcs KOHILEHTpallus pacTBOpa caxapa B JaHHOM
JKCIIEpUMEHTE?

2. TlosicHUTE YyCTPOWCTBO W MPUHIIMIT ACHCTBUS MPU3MbI Hukomst

3. TlosicHUTE YyCTPOWUCTBO M MPUHIIMII ACHCTBUS MOJIYTEHEBOTO caxapuMeTpa

4. Kak B 1aHHOI pab0oTe MUHUMHU3HPYETCS MOTPEIIHOCTh SKCIIEPUMEHTAIBHBIX JaHHbBIX?

Ne 36 «CHATHE BOJIBTAMIIEPHBIX XapPAKTEPUCTUK (POTOTIEMEHTA U ONIPE/ICTICHUE €T
YyBCTBUTEIBHOCTU»
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ko

[Ipoananu3upyiite noxy4eHHbIE B JabopaTopHOi pabore BAX

Kak onpenensiercs nocrosiHHas [11aHka B JaHHOM KCIIEpUMEHTE?

Kak B nanHO# paboTe MUHUMU3UPYETCS TIOIPEITHOCTD IKCIIEPUMEHTAIBHBIX JaHHBIX?

Kak B 1aHHO# paboTe pacCUMTHIBACTCS IOIPELIHOCTh ONpPEACIeH s TOCTOsIHHOM [1nanka?
[MponemMoHCTpUpPY#TE BO3MOKHOCTD IpuMeHeHus cpeabl Microsoft Excel (wim npyroii cpenbr) st
00pabOTKH IKCIICPUMEHTATbHBIX TAHHBIX.

Ne 41 «MccnenoBanue BO30yX ACHUSI aTOMOB raza

N

OOBsACHUTE NPUHIIMII ONIpeieeHUs BO30YKIEHHBIX COCTOSIHUI aTOMOB rasa B 3KCIIEpUMEHTE?
[Tosicaute npuHIMI PabOTHI AIEKTPOHHOM JIAMITBI

B kakoM uamna3oHe 3JIeKTPOMAarHUTHBIX BOJIH JISKUT M3Iy4eHHE BO30YXKJEHHBIX aTOMOB IapoOB
PTYTH U oyemy?

Kak B JaHHOM 3KcIiepUMeHTe OnpeenseTcs 00JacTh JIOKaIN3aluK 3JeKTPOHA U KaK MOJIy4YeHHbIE
JTaHHBIE COTJIACYIOTCS C TEOPETUUECKUMH MPEANOChUIKaMU?

Ne 42 ((OHpeI[eJ'ICHI/IC T'JIaBHBIX KBAHTOBBIX YHUCCII BO36y>K,Z[eHHBIX COCTOSIHMH aToMa BOAOpPOaA»

=

w

[MosicHuTe yCTPOMCTBO M MPHHIUIT PAOOTHI CIIEKTPOCKOIIA, CIIOIB3YEMOT0 B IAaHHO# paboTe
[Monyunte dopmyny IUlsi ONpeneNuHus TJIABHBIX KBAaHTOBBIX YHCEN BO30YKICHHBIX COCTOSHHIA
aToMa BOJIOPOJia M APYTHX BOJAOPOIOMOJOOHBIX aTOMOB

Yro Ha3bIBaCTCS IPaLyHPOBOYHBIM rpaduKoM?

[TponemMoHCTpUpPY#TE BO3MOKHOCTD IpuMeHeHus cpebl Microsoft Excel (wim mpyroii cpenbr) st
00pabOTKH IKCIIEPUMEHTAIBHBIX TaHHBIX

No 51 «M3ydyeHue 3akOHOMEPHOCTEH o-pacmaaay

1.

YTto Takoe aKTUBHOCTH PaaAOaAKTUBHOI'O 3JICMCHTA, €€ BBIYMCJICHUC U CIMHUIIBI U3MCPCHUS.
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okrwmn

B uem coctour 3akown I'eiirepa - Herrona?

Kak o1ieHuTh 3HEPruto o - YaCTULIbI?

YcTpoiicTBO U MpUHIHMI paboThI cueTdnka I eiirepa-Miosiepa.

[TpomeMOHCTpUpPYHTE BO3MOKHOCTD IpuMeHeHus cpeibl Microsoft Excel (wim mpyroii cpebr) st
00pabOTKU IKCIEPUMEHTAIBHBIX TAHHBIX

Ne 53 «Onpenenenre MakCUMaabHOW SHEPTUH B-4acTUI U UACHTU(DUKALNS PAIMOAKTUBHBIX

MpenapaToBy

1. Kakue u3BeCTHBI Pa3HOBUIHOCTH OeTa-pacnana? Kakas u3 HUX UCCIIeqyeTCs B JAHHOM
JKCIEpUMEHTE?

2. B xakmx amara3oHax HaXxOJSATCsS TIEPUOJIBI MOTypaciaia ¥ SJHePTUH OeTa- pacraja MpUupOTHBIX
PaaMOHYKINJOB?

3. KaxoBbl 0OCHOBHBIE 0COOEHHOCTH B3aUMOIEHCTBUA O€Ta-4acTUIl C BEIECTBOM?

[TponemMoHCTpUpYiiTE BOZMOXKHOCTD IpuMeHeHus cpenbl Microsoft Excel (wmu qpyroit cpempi)

JU1s1 00pabOTKU SKCIIEPUMEHTAIbHBIX TaHHBIX

OIIK-1.3

Pemaer MH)XEHEpHBIE 3a1ayu C
MTOMOILIBIO MaTeMaTHYECKOTO
amnmapaTta BEKTOPHOM aireOpsl,
AQHAJUTUYECKOM TEOMETpUH U
MaTEeMaTU4YeCKOro aHalu3a

IIpuMepHBIH NepedyeHb NPAKTHYECKUX 3aAaHUI

1 cemecTp

3aganue 1.Toyka IBMKETCS B INIOCKOCTH xoy I10 3aKOHY: x = —2t;y = 4t(1 - t) . HAalTH ypaBHEHHE

TPAeKTOPUH y = f (x) ¥ M300pa3uTh ee rpa)uuecKy; BEKTOP CKOPOCTH V ¥ YCKOPEHHS a B

3aBUCUMOCTH OT BpCMCHU; MOMCHT BPEMCHU to, B KOTOpBIfI BCKTOP YCKOPCHUMA a COCTaBJIsET yroJi n/4

C BEKTOPOM CKOPOCTH V . OTBET: y - _x* —2x;V = —2i +4@1-2t)j, a~--8], 10=0,75C.

3ananue 2. Teno BpamaeTcst BOKPYT HENOIBUKHOM OCH I10 3aKOHY , — 2+ 4.t - 2.t* . HaliTu: 1) cpennee




Konx nnnukaropa WHaukaTop AOCTHKEHUS OneHouHble CpeCTBA
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3HAYCHHE YIIIOBOIl CKOPOCTH () 32 IIPOMEXKYTOK BpeMeHH OT t=0 110 OCTaHOBKH; 2) YIIIOBYIO

CKOpPOCTb TeJla B MOMEHT BpeMeHu t=0,25 c; 3) HopMalibHOE YCKOpEHUE TOUKHU, HAXOASIIEHCs Ha
paccTostHEE | M OT OCH BpAIIEHHs B TOT ke MOMEHT BpeMenn. Otset: 2paz/c; 3 pam/c; 9 m/c’.

3aganme 3. [llap maccoii M;=4Kr JBUKETCS CO CKOPOCTBhIO V1=5 M/C ¥ CTAJIIKMBAETCS C IIIAPOM
Maccoil M, =6 KT, KOTOPBIN JIBIKETCS €My HaBCTpeUy co ckopocThio V=2 m/c. Onpenenure
CKOPOCTH IIApOB TOCIIe yaapa. Y 1ap cCyuTaTh a0COIIOTHO YIPYTHM, MIPSIMBIM U [IEHTPaTbHBIM. OTBET:
3,4 m/c, 3,6 M/c.

3aganue 4. Bas B Buje ciuiomHoro nuianMHApa Mmaccoit Mi=10 Kr Haca)keH Ha TOPU3OHTAIbHYIO OCh.
Ha nunusap HaMoTaH mHyp, K cBOOOJHOMY KOHITY KOTOPOTO MoABeIIeHa Tupsi Maccol My=2 kr. C
KaKMM YCKOPEHHEM OyJIeT OITyCKaThCs THPSI, €CIH €€ MPEI0CTaBUTh camoii cebe? OTeert: 2,8 M/c’.

3aganue 5. OnpenenuTs Nepuol, YaCTOTY U HaYaJIbHYIO a3y KoJieOaHUI TOUKH, IBUKYIIEHCS 10
-1
YPaBHEHUIO: x - 4 .sin w(t+ ) TAE ©=2,51 ¢, 7=0,4 ¢,A=0,02 M. KakoBa cKOPOCTb TOYKH B MOMEHT

Bpemenu 0,8 ¢. Oteer: T=0,8c; v=1,25 c'l; V=0,157 m/c.

3ananue 6. Toueunsie 3apsanast ;=10 5HKa u ,=-20 K1 HaxoasTCcs B BO3myxe Ha paccTostHUU 10 cm
Ipyr oT apyra. OnpenenuTs HanpsHKEHHOCTh MOJIS B TOUKE A, yIaJICeHHOW Ha PacCTOSTHUE 6 CM OT
MEePBOTO U HA 8 cM OT BTOporo. Kak M3MEHUTCS MOTEHITMAIbHAS DHEPTHUSI B3aUMOICUCTBUS 3aps/IOB,
€CJIM TIEPEMECTUTh BTOPOM 3aps B 3Ty TOUKy? Kakyro st 5TOro Hy»KHO COBEepIIUTH padoTy? OTBeT:
37,6 kB/m; 12 mMxJIx.

3aganue 7. Tpu IIOCKUX BO3IYNTHBIX KOHACHCaTOpa ¢ eMKocTAMU C1=1,5MKkD, C,=7 Mx®D, C3=2
MK® cOeIlMHEHBI IOCIE0BATENbHO U MPUCOSAUHEHBI K UICTOYHUKY TOKa. [Ipu 3TOM 3apsi BToporo
KOHJIeHCcaTopa paBeH 14- 10 K. a) Haiitu snepruro 31oii 6atapeu. 6) He oTkimtouas HICTOYHHMKA TOKa
oT OaTapeu KOHICHCATOPOB, Pa3BUTAIOT IIACTHHBI TPETHEro KOHACHCATOPA, YBEINIHBAS
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paccTositHue MEXIy HUMHU B 2 pa3a. Halitn usmMenenue eMmkocTu u 3apsiaa 6arapeu. Otser: 490 Mk,
0,21 mx®d, 0,4 mKi1.

3ananue 8. /[pa snementa (€1 =1,2 B, r; =0,1 Om, €, = 0,9 B, r, = 0,3 OM) coeqHEHBI
OJTHOMMEHHBIMHU TTosTFocaMu. ComnpotuBiieHre R coemMHUTENBbHBIX TPOoBOA0B paBHO 0,2 Om.
Onpenenuts cuily TOKA B IeNid | ¥ pa3HOCTh MOTEHIIMAIOB HA 32)KMMaxX Kaxa0ro uCToYHuKa. OTBET:
0,5A;1,15B; 1,05 B.

3aganue 9. Kpyrosoii Butok paanycom R=15,0 cM pacronoxeH OTHOCUTENIbHO OECKOHEYHO
JUIMHHOTO TPOBOJIa TaK, YTO €ro IJIOCKOCTh NapaiienbHa nposoay. [lepnenaukynsp,
BOCCTAaHOBJICHHBIN Ha MPOBOJ U3 IIEHTPA BUTKA, ABJISETCS HOPMAJIbIO K IIJIOCKOCTH BUTKA. CHila TOKa
B mipoBo/ie 11=5A, cuna Toka B BUTKe TokH |,=1A. PaccrosiHue oT 1ieHTpa BUTKa 10 mpoBoa 0=20 cM.
Ornpenenure MarHUTHYIO MHIYKIUIO B IIeHTpe BUTKA. OTBeT: Bo=0,5MK T

3ananmue 10. [IpoBosmuii miIockuil KOHTYp, UMEIOLIHHA (hopMy OKpyKHOCTH paauyca I = 0,05 m
MTOMEILEH B OJJHOPO/IHOE MATHUTHOE MOJI€ TaK, YTO JMHUM MAarHUTHON MHAYKIUU TO0JIs HalpaBJIeHbI
MEePIEHIUKYISIPHO TIIOCKOCTH KOHTYpa. CompoTtuBieHue Koutypa R =5 Om. MarautHast iHIyKIus
Mensiercs o 3akoHy B = kt, rae k = 0,2 Ta/c. Onpeaenure: a) 3.11.C. HHAYKIIUH, BO3SHUKAIOIIYIO B
3TOM KOHTYpe; 0) CHIly MHIYKIIHOHHOT'O TOKa; B) 3apsij, KOTOPBI MPOTEYET 110 KOHTYPY 3a MEepBhIE 5
cexkyHJ u3menenus noiua. Oteer: 1,6 mB; 0,3 MA; 1,6 MKo1.

3ananue 11. Katyiika HamoTaHa MEIHBIM MPOBOIoM auamerpoMm d=0,2 MM ¢ obreit aaunaoi 1=314 m
u umeeT UHAYKTUBHOCTh L=0,5 I'H. Onpenenuts conpoTuBieHNe KaTyIKU: 1) B IENH MOCTOSIHHOTO
TOKa; 2) B IIeNH epeMeHHOoro Toka ¢ yactoroit v=50 I'u. Oteer: R=160 OM; R=224 Om.

2 cemecTp
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3ananme 12. B onbiTe KOHra crexisiHHas MJIaCTUHKA TOJIIMHON B 2 CM ITOMEIIAETCS HA TYTH OJHOTO
13 UHTEPpPEpUPYIONTUX JTydel MeprneHIuKYISIpHO ay4dy. Ha CKOJIbKO MOTYT OTJIMYAThCs IPYT OT JIpyra
3HAYCHHMS TIOKA3aTesIs MIPEIOMIICHHUS B Pa3IUYHBIX MECTaX IIACTUHKH, YTOOBI M3MEHEHUE PA3HOCTH
X0Ja OT 3TOM HEOJHOPOAHOCTH He mpeBbimano 1 Mkm? OtBeT: A<N=5- 10,

3aganue 13. [Tyuok 6emoro cBera majaeT HOPMaIbHO K MOBEPXHOCTU CTEKIISTHHON TUIACTUHKU
tosmHoi d=0,5 MKkM, Haxoasmielcs B Bo3ayxe. [TokaszaTens npeigomiieHus crexia n=1,5. B
pe3ynbrare HHTep(hepeHIIMY HHTEHCUBHOCTh HEKOTOPBIX BOJIH, UTMHBI KOTOPBIX JIeXKAaT B Mpeienax
Bugumoro crekrpa (ot 400 no 700 HM), ycunuBaeTcs pu oTpakeHuu. OnpenenuTe JUIMHbI 3TUX
BosiH. OtBet: 0,6 Mkm4 0,43 MKM.

3aganue 14. [Tnockas BonHa (A=0,5MKM) ajgaeT HOPMaJIBLHO Ha AUapparMy ¢ KpyrJibIM OTBEPCTHEM
mrametpoMm 1,0 cm. Ha kakoM pacCTOSTHUH OT OTBEPCTHS Ha €T0 OCH JIOJDKHA HAXOJUTHCS TOUKa
Ha0It0/1eHus1, 4YTOOBI OTBEPCTHE OTKpbIBANO: 1) onHy 30HY Dpenento; 2) nee 30Hb1 @penens? OTBeT:
50; 25 m.

3aganue 15. Haiit HanGonp1IMii MOPSIIOK CHEKTpa JUIsl KEJITOM JINHUU HATPUs C IJIMHOW BOJIHBI
A=589 uMm, ecnu nocTosiHHAs TUPPaKIUOHHON penieTkn d=2MkM. CKOJIBKO BCEr0 MAKCUMYMOB Ja€T
ata pemetka? [lox kakuMm yriaom ¢ HaOmogaeTcs nocneaauii Makcumym? OtBet: 3; 7; 62°.

3ananue 16. /[Ba nossiprusaTopa pacroaoKeHbl TaK, YTO YTOJ MEXAY UX INIOCKOCTSMH MPOIyCKaHUs
paBeH 250, OnpenenuTtb, BO CKOJIBKO pa3 YMEHBIINUTCS MHTEHCUBHOCTh €CTECTBEHHOT'O CBETA MPH
MpoxokJaeHuu: 1) uepes oauH (NepBbIi) Moispusarop, 2) yepes oda nonspuzaropa. Kosdduuuent
MOTJIONIeHUS cBeTa B nossipuzatope paseH 0,08. Otsert: 2,17; 2,88.

3ananue 17. Yepnoe teno umeet temneparypy 3 kK. [lpu oxmakaeHun Tena qjiuHa BOJIHEI,
MPUXOIAIIASACS HA MAKCUMYM H3JTy4aTeIbHON CIIOCOOHOCTH, U3MEHMIAch Ha 8 MKM. J{0o kKakoi
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TeMnepaTypbl oxsiaauiiock teno? Oreet: 323K.

3ananue 18. V3kuii my4oKk MOHOXpPOMAaTHYECKOTO PEHTI€HOBCKOI'O U3TyYEHHS MalaeT Ha
paccenBaoiee BemecTBo. [Ipi 5TOM JIHHA BONHBI H3ITydeHus, paccesianoro mox yraamu 60° i 120°,
OTJIIMYAIOTCS JPYT OT Apyra B 2 pa3a. CuuTtas, 4To paccesHue MPOUCXOAUT Ha CBOOOTHBIX
JIEKTPOHAX, HAMTH JUIMHY BOJIHBI Najaroero niydenus. Orser: 1,2 nm.

3aganue 19. Kpacnas rpanuna dotorddexra ans HEKOTOpOro Metaiia paBHa 275 um. Haiitu: 1)
paboTy BBIXOJA 3JEKTPOHA U3 ATOr0 MeTalljia, 2) MAKCUMAaJIbHYIO CKOPOCTh 3JIEKTPOHOB, BHIPHIBAEMBIX
13 5TOr0 MeTajia CBETOM ¢ AnuHOM BoiH 180 HM, 3) MaKCUMAaNbHYI0 KHHETHYECKYIO SHEPTHIO ATHX
anekTpoHoB. OtTBeT: 4,523B; 9,1-105 M/c; 2,383B.

3aganue 20. DnexTpoH obnanaeT kuHeTnueckoi aneprueii 30 »B. Onpenenuts 1eOpOHIEBCKYIO
JUIMHY BOJIHBI 3J€KTpOoHa. BO CKONBKO pa3 M3MEHUTCS 3Ta AJIMHA BOJHBI, €CJIM KHHETUYECKAast
sHeprust ymenbmutea Ha 20%? Otser: 2,2- 10710 Mm; 1,12,

3aganue 21. [1pu 1BUKEHUH YaCTHIIBI BAOJIH OCH X CKOPOCTDH €€ MOXKET OBbITh OMpe/ieeHa ¢

TOYHOCTHIO (OIMOKO¥) 10 1 cm/c. HaliTi HeonpeneneHHOCTh KOOPAWHATHI, €CIIN YaCTUIIEH SBISETCS:
. -28

1) anextpon, 2) npobunka maccoii 0,1r. Oteet: 0,01m; 10 M.

3aganue 22. YacTuia HaxoQuTcsi B 0ECKOHEYHO TITy0OKOH OTHOMEPHON MOTEHIIUAIBHON UMes
MUHUMAabHYIO SHepruto. KakoBa BeposSTHOCTH OOHAPYKEHHS YACTHUIIBI B CPEHEN TPETH SIMBI?
Otser: 0,609.

3ananme 23. Onpenenuts ATUHY BOJIHBI, COOTBETCTBYIOILYIO TpeThel TuHuU cepun bansmepa: 1) B
CHEKTpEe U3IIyUYeHUHU BOJIOpoaa, 2) B cnekTpe nznyuenus nona renusi. Otet: 434uMm, 109HM.

210 -
3aganue 24. Onpenenure nepuo MoIypacnaga i Ha4aJlbHYK aKTUBHOCTb BUCMYTa . Bi , €CIIN
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= 15
M3BECTHO, YTO BUCMYT Maccoil m = 1 r, BeiOpaceiBaet 4,58-107° f — vacrtui 3a 1 cekyHay. Bo ckosibko
pa3 UBMEHUTCS aKTUBHOCTD 3a Mecal? OTBeT: 5 cyTok; 64 pasa.

3aganue 25. Snpo 6epunus-7 f-paanoakTuBHO 1o cxeme K-3axBara. 3anucats peakuuto. Kakue
YaCTHUIIBI IPU ITOM 00pa30BaIUCh?

3aganue 26. BeuCcIuTh B a.€.M. MacCy spa “c , y KOTOPOTO SHEPTHsI CBS3H HA OAMH HYKJIOH
paBHo 6,04 MaB. Otsert: 10,0135 a.e.m.

3aganue 27. ConHeyHasi NOCTOSIHHAS JUIsl 3eMIIU (RHEPIUsI COIIHEYHOTO U3JTy4EHUs, 11 Jal0LIero
B €IMHUILY BPEMEHU Ha €ANMHUITY IJIOIIAM B MEPIICHINKYIIPHOM HarpaBiieHnH) paBHa 1370
Jix/c-M?. OIHpasich Ha 9Ty BETHUYHHY, HAIATE, CKOIBKO [0 MACCE BOIOPO/A BHITOPAET EKECEKYH/IHO
BHYTpPHU COJIHIA, €CJIN U3BECTHO, YTO UCTOYHUKOM SHEPTHUU COJTHIA ABJIACTCA CUHTE3 UCTHIPEX AJACP
BOZIOpoJa ¢ oOpazoBaHueM sapa reaus-4. Orset: 630 muH.T/c.

OIIK-1.4

Pemaer TeopeTtnueckue 3agaumn B
o0nactu TEIUIOTEXHUKH,
TU/IPABIMKHU, TEIUIOMAacCOOOMEHa,
UCTONB3ys  (pyHAaMeHTalbHbIe
3HaHUA

3ananme 1. Haiigure 1 ra3000pa3Horo a3oTa TeMIeparypy, Ipu KOTOPOil CKOPOCTSIM MOJIEKYT Vi =
300 m/c u V2 = 600 M/c COOTBETCTBYIOT OAMHAKOBBIE 3HAUEHUS (PYHKIIMU paclipesienenus Makcpesia

f(V). OtBer: ¢ _ M2 =Vi) o0
4K In(V, 1V,)

3ananue 2. VneanbHbIi 1ByXaTOMHBIN Ta3 00bEMOM 5 J1 U JaBJICHUEM 10° ITa HA30XO0pPHUYECKU
Harpeiy, B pe3yJbTaTe 4ero CpeaHssi KNHETHYECKask YHEPTUs ero MojeKyn yseanunaacs ot 0,0796 >B
10 0,0923 5B. Ha ckoJIbKO ITpU 3TOM U3MEHUTHCS AaBieHUe raa? B nanpHenmeM raz n30TepMUYECKU
pacIIMprId 10 HadaapHOTO AaBieHus. Onpenenute o0beM ra3a B KoHile nporecca. OTBeT:
yBenmuntcs Ha 0,16 MIla; 5,8 .

3ananue 3. Onpenenute K03GOUIMEHT TETUIONPOBOIHOCTH A a30Ta, €ClId KOAPPUIMeHT
JTUHAMHAYECKON BSI3KOCTH 1) U HETO MpHU TeX ke ycnoBusax paBeH 10 mxlla-c. OTBer: A=7,42
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mB1/™M-K.

3ananue 4. 12 r a30Ta HAXOAATCS B 3aKPBITOM cocyle oobemoM 2 11 ipu Temmepatype 10°C. ITocne
HATpeBaHMs JaBJICHHE B cocye crano pasHo 10*Mm.pr.ct. Kakoe komrdecTBo Tema GbUI0 COOBIICHO
ra3y npu HarpeBanuu? Otser: 4,1- 108 JIx.

3aganue 5. Cmemanu Bogy maccoid mi=>5kr npu temneparype T1=280 K ¢ Bogoii maccoit
m,=8xkr npu Temnepatype T, =350 K. Haiitu: 1) temnepatypy 0 cmecu; 2) usmenenue AS sHTpONHH,
npoucxoxsmiee npu cMemuBanun. Oteet: 323 K; 0,3 x/[x/K.




0) Ilopsnok mpoBeaeHUS MPOMEKYTOUYHOM ATTECTAIUN, IOKA3ATEJIN U KPUTEPHH
OLlCHUBAHMWSL:

[TpomexyTouHas arTecTanus Mo AucuuiuinHe «Pu3nkay BKIIIOYAECT TEOPETUIECKHUE BOIIPOCHI,
TIO3BOJISIOIINE OIEHUTh YPOBEHb YCBOCHHUSI 00YYArOIIMMUCS 3HAHUH, U TIPAKTUYECKUE 3a/1aHus,
BBISIBIISIFONIME CTETIEHb CPOPMHUPOBAHHOCTH YMEHUH U BIIJICHUH, TPOBOIUTCS B (hopMe 3aueTa
(1 cemectp) u B hopme rk3amena (2 cemecTp).

3aueT oOyyaronyecs noy4aroT B pe3ysbTaTe BHIMOJIHEHHs BCEX BUIOB padoT,
MPElyCMOTPEHHBIX BO 2 CEMECTpE U3yUeHHUs JaHHON AUCLUUIUIMHBL. B cilyuae HeBBINOIHEHNUS,
3a4yeT MpoBOIUTCS B (hopMe cobeceoBaHMs 110 BOIIPOCAM COTJIACHO MEPEYHIO BOIPOCOB K
3aueTy.

Ilokazamenu u Kpumepuu ouenueanun zauema.:

- Ha OLCHKY «B3a4YTCHO» O6y‘lﬁIOH.[PII>iCSI ACMOHCTPUPYCT YPOBCHb, HC HUKC IIOPOTrOBOIO,
C(i)OpMI/IpOBaHHOCTI/I KOMIIETCHIIMM: B X0/I¢ KOHTPOJIbHBIX MepOHpI/IHTI/Iﬁ MOT'YT JOITYCKATbCA
OH_II/I6KI/I, MOKCT MPOABJIATHCA OTCYTCTBUC OTHCIIbHBIX 3HaHPII>i, YMeHHﬁ, HAaBBIKOB,
O6y‘lﬁIOH.[PII>iCSI MOT'YT UCIIBITBIBACT 3HAYUTCIIbHBIC 3aTPYAHCHUS ITPU ONICPUPOBAHUHN 3HAHUAMU U
YMCHUAMMU IIPU UX TCPCHOCEC HA HOBBIC CUTYAllUH.

- Ha OLICHKY «HE 3aYTE€HO» 00yJaroIuiics He MOXKET I0Ka3aTh 3HaHUS Ha TIOPOTOBOM YPOBEHb
c(OPMUPOBAHHOCTH KOMITETCHIIH, T.€. 00yJalONIUICS HE MOKa3bIBAaCT 3HAHUE OCHOBHOTO
MaTepuaia B 00beMe, HE0OXOJUMOM ISl ITPEACTOSIIENH TPO(heCCHOHAIBHOM e TEIbHOCTH; HE
CIIOCOOEH apryMeHTHPOBAHHO U I1OCIIEI0BATEIbHO U3JIaraTh, JOMyCKaeT rpyOble OmnOKy B
OTBCTaX; HC MOXKCT IMOKa3aTb MHTCIJICKTYAJIbHBIC HABBIKHW PCIICHUA MPOCTHIX 3a/a4. HC
MOATBEPKIAET OCBOCHUE KOMIETEHIINM, MPETYCMOTPEHHBIX MPOrPaAMMOM.

DK3aMeH Mo JaHHOM JUCIUILINHE IMpOBOAUTCH B YCTHOﬁ (1)0pMe 10 9K3aMCHAITUOHHBIM 6I/IJ'IeTaM,
Ka)KI[BII\/'I M3 KOTOPBIX BKJIHOYACT 2 TECOPCTUYCCKUX BOIIPOCA U OAHO MMPAKTHYCCKOC 3a1aHNC

(3amauy).

Ilokazamenu u Kpumepuu OUueHU6anus IK3amena:

— Ha OILICHKY «O0TJIN4YHOY» (5 0aJUIOB) — 00yUAIOIIHIICS JEMOHCTPUPYET BBICOKHI YPOBEHB
c(hOpMUPOBAHHOCTH KOMIIETEHIIUH, BCECTOPOHHEE, CUCTEMATHUECKOE U TITyOOKOe 3HaHUE
yueOHOro MaTepuana, CBOOOIHO BBIMOIHSAET MPAKTUYECKUE 3aJaHHs], CBOOOTHO OTIEpUPYET
3HAHUSIMH, YMEHUSIMH, TTPUMEHSET UX B CUTYaIlUSIX MOBBIIIEHHON CIIOKHOCTH.

— Ha OLIEHKY «Xopoio» (4 6amia) — 00yJarouuiicss JeMOHCTPUPYET CPEAHUNA YPOBEHB
c(OPMHPOBAHHOCTH KOMITETECHIIUN: OCHOBHbIE 3HaHUS, YMEHHUSI OCBOCHBI, HO JIOMYCKAIOTCS



HE3HAYUTENIbHbIEC OIMOKU, HETOUHOCTH, 3aTPYAHEHUS NIPH aHAINTHYECKUX ONEpaLUsX,
[IEPEHOCE 3HAaHUW U YMEHUH Ha HOBBIC, HECTAHAPTHBIC CUTYALINH.

— Ha OLIEHKY «y/J0BJeTBOPUTEIbHO» (3 Oaia) — 00y4yarouuiicss IeMOHCTPUPYET MOPOTOBbIT
yYpOBEHb C(HOPMHUPOBAHHOCTH KOMIIETCHIIUN: B X0J1€ KOHTPOJIBHBIX MEPOIIPHUITUIN TOYCKAIOTCS
OLITMOKH, POSIBIISIETCS] OTCYTCTBUE OT/ACIBHBIX 3HAHUH, YMEHUH, HABBIKOB, 00yJarOIIUIiCs
UCIIBITHIBACT 3HAYUTEIIbHBIC 3aTPYAHCHUS TIPU ONIEPUPOBAHUM 3HAHUSAMH U YMEHUSIMHU MPU UX
IIEPEHOCE HA HOBBIE CUTYALINH.

— Ha OIEHKY «HEeY/I0BJIETBOPUTEIbHO» (2 0amia) — 00yJaromuics AeMOHCTPUPYET 3HAHUS HE
6osee 20% TeOpeTUUECKOTO MaTepHraa, JOMYCKaeT CYIeCTBEHHbIEC OIIMOKHU, HE MOXKET
MOKa3aTb MHTCJUICKTYAJIbHBIC HABBIKU PCIICHUA ITPOCTHIX 3a1a4.

— Ha OIEHKY «HEeY/I0BJIeTBOPUTEIbHO» (1 0arn) — 0OyJaromumiicss He MOXKET MOKa3aTh 3HAHUS
Ha YPOBHE BOCIIPOU3BEICHUS U O0BSICHEHUS MH(OPMAIIMU, HE MOXKET MTOKa3aTh
WHTEJUICKTyaJIbHbIE HABBIKU PEIICHUS TPOCTHIX 3a/1a4.



