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Jlucr aktyanuzauum padoyeii nporpaMmbl

Pabouas mporpamma nepecMoTpeHa, oocyxaeHa u ogqoopena st peanmsanuu B 2026 - 2027
y4eOHOM rojty Ha 3acenanuu Kadeapsl dOusuku

IIporokonm ot 20 r. No
3aB. kadenpoii .M. Jonarymux

Pabouas mporpamma nepecMoTpeHa, oocyxaeHa u ogoopena st peanmsanuu B 2027 - 2028
y4eOHOM roy Ha 3acenanuu kapeapsr Ouszuku

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

PaGouas nmporpamma nepecMoTpeHa, odcyxaeHa u ogodpena st peanusanuu B 2028 - 2029
y4eOHOM rojy Ha 3acenanuu kadeapel Ouzuku

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

Pabouas nmporpamma nepecMoTpeHa, 00cyxaeHa u ogodpena st peanm3anmu B 2029 - 2030
yaeOHOM TOoJTy Ha 3acefanuu kadeapsr Ousuku

IIporokom ot 20 . Ne
3aB. kadeapoii M. Jonrymus




1 Henau ocBoOeHMs AUCHUNIMHBI (MOIYJISA)

[Tonyyenue cTyiIeHTaMH OCHOBOIIOJIATAIONINX MPEICTABICHUN 0 GyHIaMEHTAIBHOM
CTPOCHHUH MAaTEepUU U (HU3UICCKUX TPUHIIMIAX, JISKAIIUX B OCHOBE COBPEMEHHOU
€CTECTBEHHOHAYYHOW KapTUHBI MUPa; GOPMHPOBAHUE Y CTYJEHTOB COBPEMEHHOTO
€CTECTBEHHO-HAYYHOT'0 MUPOBO33PEHHS; Pa3BUTHE HAYYHOT'O MBIIJICHUS U PACIIUPEHUE
Hay4YHO-TEXHUYECKOTO KPYro3opa; OBJIaJlecHHe OCHOBHBIMH (PU3MUECCKHUMU KaTerOPUSIMH,
MOHATUSAMH U PyHIAMEHTATBHBIMHU (PU3UUYESCKIMH 3aKOHAMH; TIOJTyYCHUE MTPEACTABICHUH O
byHIaMEHTAIBHBIX KOHIEIIIUIX COBPEMEHHOTO €CTECTBO3HAHUS KaK pe3ysbTaTa
HMCTOPHUYECKOTO MPOIECCa; OBIAICHUE MPUEMaMH U METOJaMH PEIICHUS] KOHKPETHBIX 3a1a4
W3 pa3IMYHBIX obsacTeld GU3UKH, YMEHUS BBIJCIUTh KOHKPETHOE (PU3NUECKOE COIepKAHUE B
MPUKIAIHBIX 3a7adax Oynyiield mpodhecCuoHaIbHOM NesTeNbHOCTH; POpMUpOBaAHUE
HaBBIKOB MMPOBEACHUS (PU3UICCKOTO IKCIIEPUMEHTA, ITO3BOJISIOIINX UM BIIOCIICICTBUH
OBJIAJIETh KOMIUIEKCOM KomneTeHUui, npeaycMoTpeHHbsix @I'OC BO no HanpaBieHUIo
noarotoBku 08.03.01 «CTpouTenbCTBOY.

2 MecTo AMCHMILIMHBI (MOAYJIs1) B CTPYKTYpe 00pa30BaTe/ibHOM NPOrpaMMbl

Hucuummaa Ou3rka BXOAUT B 00s13aTEIIBHYIO YacTh y4eOHOTO TIaHa
00pa30BaTeNbHOMN MPOrpaMMBl.

JUig n3y4eHust JUCIHUILUIMHBI HEOOXOIMMBbI 3HaHUs (YMEHMSI, BIAJACHHUS),
c(OpMHUPOBAHHBIE B PE3y/IbTaTe U3YUCHUS AUCIUILTUH/ MPAKTUK:

JucuumuinHa «®u3nka» 6a3upyeTcst Ha €CTeCTBEHHOHAYYHBIX UCIUITNHAX
MaTeMaTHKa, (PU3MKa, XUMHUS B 00bEME CpeTHEH IIKOIBI.

3Hanus (yMEHUs, BIA/ICHUS), IOTYYCHHbIE PU U3YUYE€HUU JAHHON JAUCIUTUTMHBI
OyayT HeOOXOAMMBI [T U3y4EHHs TUCIUIUIMH/TIPAKTUK:

ConpoTHuBieHHE MaTEPHUATIOB

CrpourenbHas pusuka

CrpouTtenbpHas MEXaHUKA

WHxeHepHble CUCTEMBI U 000PYAOBaHUE 3/1aHUI

3 Komnerenuun ody4aromerocsi, popmMupyembie B pe3yibTaTe 0CBOCHHUS

AUCHHUILUIMHBI (MOAYJIs) M INIAHMPYeMbIe pe3yJIbTaThbl 00y4eHust

B pesynbprare ocBoeHus qUCHUIUIMHBI (Moyisi) «Du3nkay 00ydaromuics T0DKEeH
00Ja1aTh CIEeIyIOIUMUA KOMIETEHIUSIMHU:

KOI[ HHJUKaATOpa I/IH,I[I/IKaTOp JOCTHXXCHHA KOMIICTCHIIMH

OIIK-1 CnocobeH pemiath 3aauu MpodeccnoHanIbHOM e TENbHOCTH Ha OCHOBE
HCITOJIB30BAHUA TCOPETHUICCKUX U MMPAKTUICCKUX OCHOB €CTCCTBCHHBIX U TCXHUYCCKHUX HAYK,
a TaK)ke MaTeMaTHYeCKOro arnmnapara

OIIK-1.1 Omnpenensier XapakKTePUCTHKU PUINIECKOTO U XMMHUECKOTO TpoIecca
(sIBJIEHUS), XapaKTEPHOTO Il 00BEKTOB MPOhECCHOHATHHON
JEATEIIbHOCTH, HA OCHOBE TEOPETUYECKUX U IKCIIEPUMEHTAIIbHBIX
HCCIIeIOBaHU M

OIIK-1.2 Hcnons3yer TeOpeTUYECKUE OCHOBBI TEXHUYECKUX HAYK IS
IIPUMEHEHNS NHHOBAIIMOHHBIX TEXHOJIOTUH Ha pEaJIbHBIX CTPOUTEIBHBIX
00BEKTOB

OIIK-1.3 Pemraet nnkeHepHble 3aa4M C TOMOIIBIO MATEMAaTHYECKOTO anmapara
BEKTOPHOM anreOpbl, aHATUTUYECKON T€OMETPUH U MaTEMaTHYECKOTO
aHaJn3a

OIIK-1.4 Pemaer Teopernueckue 3aaaun B 00JIaCTH TETIOTEXHUKH, THIPABIUKH,
TEIJIOMAacCOOOMEHA, UCTOJIB3Ys (YHIaMEHTAIbHBIC 3HAHUS




4. CTpykTypa, 00bEM U cOlepKaHMe U CHUILTUHBI (MO1YJIs1)
OO01mas TpyA0€MKOCTh JUCIIUIUIMHBI COCTABIISIET 7 3a4€THBIX eIUHUIL 252 aKaJl. 4acoB, B TOM

HHUCIIC:

— KOHTaKkTHas padota — 159,8 akaj. yacos:

— ayaurtopHas — 154 akaj. 4acos;

— BHeayIMTOpHas — 5,8 akaj. 4acos;

— caMoCTosTeNIbHasI paboTa — 56,5 akaj. 4acos;
— B (hopme npakTHyecKoi moarotoBku — 0 akas. Jac;
— MOJTOTOBKA K K3aMeHy — 35,7 akaj. Jac

CDopMa aTrTeCTalmu - 3K3aMCH, 3a4€T

AynuropHas g
e KOHTaKTHas paboTa E z ®dopma TeKyIero
=
B aKaJ. yacax 3] Bu KOHTPOJIA
Paznen/ Tema 3 ( A ) £ A . p Kox
g 3 © | caMOCTOSITENbHOM |  ycrieBaeMOCTH U
JACITATUTAHBL ] [ . | xommerenun
@) g 5 paboThl MIPOMEKYTOYHOM
Tlex mab. | mpaxr. ' aTTecTalun
3aH. 3aH. | O &
1. duznyueckre OCHOBEI
MEXaHUKH
MOJITOTOBKA K
PAKTHIECKOMY
3aHATHIO;
BBITIOJTHEHUE
MIPaKTHIECKUX
1.1 Knnemarnka pa6ot (U/13); IPOBEpKa OIIK-1.1,
) CaMOCTOSITENIbHOE | WHAWBHUIYAJIBHBIX OIIK-1.2,
MOCTYMATEIBHOTO U 2 2 1 )
BpaLIaTENbHOTO IBUKECHHUS rBycHue 3anat, OIIK-1.3,
P yaeOHOU 1 cemunap Ne 1; OIIK-1.4
Hay4HOU
JIUTEPaTypHI B
TOM YHCIIe
AJIEKTPOHHBIX
pecypcoB.
1 MOJITOTOBKA K
nabopaTopHOMY,
CEMHHAPCKOMY U
MPAKTHIECKOMY
3aHSTHIO;
MpoBEpKa
BRITOIHCHIE WHIMBUIYaJIbHBIX
MPaKTUYECKUX Y OIIK-1.1,
1.2 lunamuka pabot (V13): 3a1a4; OIK-1.2
MOCTYMATEIBHOTO U 2 4 2 0,5 > 3ammTa o
B aH?;TeJ‘ILHOFO JIBHDKECHHS , CaMOCTOATCILHOC 1m1abopaTOPHBIX OIIK-1.3,
P H3yuYCHHE patop OIlK-1.4
CGHOM 11 padot Ne 4;
v N cemunap Ne 2;
Hay4HOU
JUTEPATypHl B
TOM YHCIIe
JIIEKTPOHHBIX
pecypcoB.




MOJTrOTOBKA K IIPOBEPKa OIIK-1.1,
1.3 3aKoHBI COXpaHEHUS B 4 6 2 1a00paTOpHOMY, | HHAMBUIYalbHBIX OIIK-1.2,
MEXaHHKe CEMHHApPCKOMY U 3aja4; OIIK-1.3,
MPaKTUYECKOMY 3ammra OIIK-1.4
3aHATHIO;
BBINOJIHEHNE
MIPAKTUYECKUX
pabot (M13);
CaMOCTOSITENEHOE N
nabopaTopHOH
n3ydeHue
. pabots Ne 1;
yueOHOI u
. cemuHap Ne 3;
HAY4HOI
JUTEPATyPHI B
TOM UHCIIe
3JIEKTPOHHBIX
pecypcoB.
MOATOTOBKA K
nabopaTopHOMY,
CEeMUHAPCKOMY U
PaKTUIECKOMY
3aHATHIO;
IIPOBEpKa
BBITOJHCHHC WHMUBUAAYaJIbHBIX
MIPAKTUYECKUAX 3an§q' OIlK-1.1,
1.4 Mexanudeckue padot (M13); ’ OIlK-1.2,
2 4 15 3ammra
KOJIEOaHUs U BOJIHBI CaMOCTOSITENBHOE HA6ODATOPHEIX OIIK-1.3,
U3y4YECHHE parop OIIK-1.4
. pabotr Ne 5, 7;
yueOHOil u
o cemuHap Ne 4;
Hay4HOM
JIATEPaTypHI B
TOM YHCIIe
JNIEKTPOHHBIX
pecypcoB.
MOATOTOBKA K
nabopaTopHOMY,
CEeMUHapCKOMY U
PAaKTUIECKOMY
poBepKa
3aHATUIO;
MHIVBHIYaTbHBIX
BBIMIOJIHEHUE sazau:
MPAKTHUECKUX oTaeT ’0 OIlK-1.1,
1.5 PenstuBucrckas pabot (M3); OIIK-1.2,
2 2,1 BBITTOJIHCHU U
MeXaHHUKa CaMOCTOSITENIEHOE BUDTVAIBHOR OIIK-1.3,
H3y4YECHHE pTYy OIlK-1.4
GHoi 1 71a00PaTOPHBIX
¥ N pabots Ne 1;
Hay4HOH
cemuHap Ne 5;
JIUTEPATYPHI B
TOM YHCIIe
JNEKTPOHHBIX
pecypcoB.
Hroro no paszneny 12 14 7,1

2. Cratucruueckas Gpusnka u
TEPMOANHAMHKA




OoATOTOBKA K

pecypcos.

1a00paTOpPHOMY,
CEMUHAPCKOMY U
IPaKTHIECKOMY
3aHATHIO; pOBEpKa
BBITIOJTHEHNE VHIUBUAAYaJIBHBIX OIIK-1.1,
MIPAKTHIECKUX 3amad; OIK-1.2
2.1 Craructuueckas Gpusuka 2 pabot (M3); 3ammra OIK-1 3’
CaMOCTOSITEIBHOE nabopaTopHO’ OHK-lI 4’
H3y4eHHE pabotst Ne 11; '
y4eOHOI cemuHap Ne 6;
HayJHOU
JIUTEPaTypHI B
TOM YHCIIe
JIIEKTPOHHBIX
pecypcoB.
MOATOTOBKA K
nabopaTopHOMY,
CEeMUHAPCKOMY U
PaKTUIECKOMY
3aHATUIO;
poBepKa
BBITIOTHCHHC WHANBHIYaJIbHBIX
MIPAKTUYECKUAX sanad: OIIK-1.1,
2.2 TepMouHaMuUKa 0,5 pacor (M]13); 3anmTa OIK-1.2,
CaMOCTOSITEILHOE naGopaTopHoii OIIK-1.3,
U3y4YECHHE . OIIK-1.4
yaeGHOi 1 paboTer Ne 14?
o cemuHap Ne 7;
Hay4HOM
JIUTEpPaTyphl B
TOM YHCIIe
ANEKTPOHHBIX
pecypcoB.
Hroro no pazuery 2,5
3. DIeKTpUUYECTBO U MarHeTU3M
MOATOTOBKA K
nabopaTopHOMY,
CEeMUHAPCKOMY U
MPAKTHIECKOMY
3aHSTHIO;
IPOBEpKa
BPITOJHCHHE WHANBHIYaJIbHBIX
3.1 DaexTpocTaruyeckoe TPAKTHHECKIX 3a/1ad; OIK-1.,
10JI€ B BAKyyMe U B 1 pador (M/13); 3ammra OIK-1.2,
BelIeCTBE CaMOCTOSITENIEHOE 1a6opaTopHOi OI1K-1.3,
U3y4YCHHE . OIIK-1.4
yaeHO 1 paboThl Ne 21?
o cemuHap Ne §;
Hay4HOH
JIUTEPaTypHI B
TOM YHCIIe
JNEKTPOHHBIX




3.2 TocrostHHBII
SJEKTPUIECKHUI TOK

MOATOTOBKA K
nabopaTopHOMY,
CEMHHApPCKOMY H
MPAKTHIECKOMY
3aHSTHIO,
BBITIOJTHEHUE
MIPAKTHIECKUX
pabot (M13);
CaMOCTOSITENEHOE
n3y4eHUE
yueOHOI
Hay4YHOU
JIUTEPaTypHI B
TOM YHCIIe
JIIEKTPOHHBIX

pecypcosB.

poBEpKa
WHIUBUAYaJIbHBIX
3ajau;
3aIuTa
nabopaTopHOH
paboter Ne 24;
cemunap Ne 9;

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

3.3 MarauToCTaTHIECKOe
MoJie B BAKyyMe U B
BEIIECTBE

TOATOTOBKA K
CEMHUHAPCKOMY U
MPAKTHIECKOMY
3aHSTHIO,
BBITIOJTHEHNE
MPaKTUIECKHX
pabor (M/13);
CaMOCTOATENbHOE
n3ydeHue
yueOHO# 1

IIpOBEpKa
UHIUBUyaJIbHBIX
3aj1a4;
cemuHap Ne 10;

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

Hay4YHOM
JIUTEPATyphl B
TOM 4HCIIE
3JIEKTPOHHBIX
pecypcoB.

3.4 DnexTpoMarHUTHAS
UHITYKIHL.
OJneKTpOMarHUTHbIE
konebanust. IlepeMeHHbIH
JIEKTPUUYECKUN TOK

1,6

MOATOTOBKA K
nabopaTopHOMY,
CEeMUHapCKOMY U
MPAKTHIECKOMY
3aHSTHIO,
BBITIOJTHEHNE
NPAKTUIECKUX
pabot (M/3);
CaMOCTOSITENEHOE
n3y4YeHUe
yaeOHOI 1
Hay4HOU
JIUTEPATyPHI B
TOM YHCIIe
JNEKTPOHHBIX
pecypcoB.

poBepKa
MHIUBHIYaTbHBIX
3ajad;
3aIIuTa
71a00PaTOPHBIX
pabot Ne 27, 28;
cemuHap Ne 11;

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

Wroro no pazneny

18

14

4,6

Uroro 3a cemectp

36

36

18

14,2

OK3aMCH

4. Onruka




IIOJATOTOBKA K

nabopaTopHOMY,
CEMHHApPCKOMY U
MPaKTUYECKOMY
3aHATHIO; npoBepka
BBINOJIHEHNE
WHIUBUAYaJIbHBIX
4.1 BonHOBast onTHKa p %KTH‘ECHIEH)F 3a)121]'{; 82?:1;’
(urTepdeperis, 8 12 cai)ai)c(;:»(nenbzl’oe SatliTa OHK-llS,
JudpakLys, NoaspU3aLus) N J1a00PaTOPHBIX OHK-lI 4’
yae6HOM 1 pabot Ne 32, 34, 35;
N cemuHap Ne 12;
HaY4YHOU
JIUTEPaTypHI B
TOM YHCIIe
JIIEKTPOHHBIX
pecypcoB.
MOJITOTOBKA K
nabopaTopHOMY,
CEeMUHapCKOMY U
MPAKTHIECKOMY
3aHATHIO;
BLIHOHHGH;/IG fposepia
MPAKTHYECKUX HHHHZI;?[Z?I?LHHX OIIK-1.1,
4.2 KBaHTOBasi ONITHKA 6 6 ca};i)i(;:);(llfegzz;oe 3aIuTa 8%?112%
H3yUCHHE n1aGopatopHoii OHK-ll.4,
yaeBHOf 1 pabotsr Ne 36;
o cemuHap Ne 12;
Hay4JHOI
JIUTEPATYPHI B
TOM YHCIIe
AJIEKTPOHHBIX
pecypcoB.
HWroro no pazgeny 14 18
5. ®usnka atoma
5 1 dusika atoma 6 8 IIOATOTOBKA K MpoBepKa OIIK-1.1,
nabopaTopHOMy, | WHIMBUAYaIbHBIX OIlK-1.2,
CEeMUHApCKOMY U
MPAKTHIECKOMY
3aHSTHIO;
BBITIOJTHEHUE
np%mw;elzcxglx —
T .
caf\)ai)c(;os(neljlmzl’oe satmra OIlK-1.3
S 1a00paTOPHBIX OIK-1. 4’
yaeBHOf 1 padot Ne 41, 42;
N cemuHap Ne 13;
Hay4YHOU
JIUTEPaTypHI B
TOM YHCIIC
AJIEKTPOHHBIX
pecypcoB.
Hroro no paszaeny 6 8

6. dusuka TBEPIOro Tela.
OJeMeHTBI KBaHTOBOM (U3HKU




IOoATOTOBKA K

1a00paTOpPHOMY,
CEMHHApPCKOMY;
BBITTOJTHEHHE
poBepKa
TpaKTHHICCKIX HMHIWBHYaIbHBIX
pabot (MJ13); Y OIK-1.1,
6.1 ®dusuka TBEpAOrO TENA. 3amauy;
o CaMOCTOSTEIIFHOE OIIK-1.2,
DJIEMEHTHI KBAaHTOBOM 2 6 3 2 6 3aIMTa
(dbuzukn vsyetme nabopatopHon OIK-1.3,
y;laeGH:gﬁH paboTer Ne 44; OIK-1.4
i cemuHap Ne 14;
JIUTEPATYPHI B
TOM YHCIIE
AJIEKTPOHHBIX
pecypcoB.
HWroro no pazaeny 6 3 2 6
7. ®u3MKa Aapa U DIEMEHTAPHBIX
YaCTHIL
MMOJTOTOBKA K
nabopaTopHOMY,
CEMHHAPCKOMY H
MPaKTHYCCKOMY
3aHATHIO;
MpOBEpKa
BBITOTHCHHC MHIABHIYaIbHBIX
MPAKTHYECKUX s le' OIIK-1.1,
7.1 ®Ousuka sinpa u pabor (M/13); Aat; OIlK-1.2,
2 6 3 4 10,3 3aIIMTa
3JIEMEHTAPHBIX YACTHI] CaMOCTOSITEILHOE N OIIK-1.3,
H3y4YCHHE nabopatopHoi OIlK-1.4
GHOM 11 pabotsr Ne 51, 53 '
ya . cemuHap Ne 15;
Hay4YHOU
JIUTEPATypHI B
TOM YHCIIE
3JIEKTPOHHBIX
pecypcoB.
HWroro no pazaeny 6 3 4 10,3
HWroro 3a cemectp 32 16 16 42,3 3a4éT
Hroro no aucuuruinae 68 52 34 56,5 JK3aMeEH, 3aUeT




5 O0pa3oBaTesibHbIE TEXHOJIOTHH

[Tpu peanu3anuu pa3aIMuHBIX BUIOB yueOHOM paboThl Hanbonee 3 PeKTHBHbIE
pe3yabTaThl OCBOSHHS TUCIUILIMHBI «DU3KKay NAl0T TpaJAUIMOHHBIE 00pa30oBaTeIbHbIE
TEXHOJIOTHH, TEXHOJIOTHH MPOOIEMHOTO 00Y4EHUSs, UHTEPAKTUBHBIE TEXHOJIOTHH,
MH(POPMAIIMOHHO-KOMMYHHUKAIIMOHHBIE 00pa30BaTebHBIC TEXHOJIOTHH.

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

WNudopmannoHHas JIeKIusi— MOocie10BaTeIbHOE H3JI0KEHUE MaTepralia B
JTUCUUTUIMHAPHOM JIOTHKE, OCYIIECTBIIIEMOE MPEUMYIIIECTBEHHO BEpOAIbHBIMU CPEACTBAMU
(MOHOJIOT TIpenoiaBaTelis).

Cemunap — 6ecea mpernoiaBaTens 1 CTyJCHTOB, 00CYKICHHE 3apaHee
MOJITOTOBJICHHBIX COOOIIEHUH 10 Ka)KJIOMY BOTIPOCY IIJIaHa 3aHATHS C €IUHBIM JIJISl BCEX
MepeyHeM peKOMEHIYyeMOH 0053aTebHON U TOTIOTHUTEILHOW TUTEPATYPHI.

[IpakTHyeckoe 3aHsTHE, TOCBSIIEHHOE OCBOCHUIO KOHKPETHBIX YMEHUN M HABBIKOB
0 MIPEUIOKEHHOMY aITOPUTMY.

JlaboparopHas paboTa — opranuzanus yueOHoi paboThl C pealbHbBIMU
MaTepUaIbHBIMU U UHGOPMAITMOHHBIMU 00BbEKTaMHU, SKCIIEPUMEHTaIbHas paboTa C
aHAJIOTOBBIMH MOJIETISIMU PEaTbHBIX O0OBEKTOB.

2. ®opMbl yUeOHBIX 3aHATUH C UCIIOJIIB30BAHUEM TEXHOJIOTHI MPOOIEMHOTO
o0OyueHus:

[TpoGiieMHas TeKIUs — U3NI0KEHUE MaTepuaa, Ipeanosaramiiee NoCTaHOBKY
MPOOJIEMHBIX U AUCKYCCHOHHBIX BOIIPOCOB, OCBEIICHHUE PA3IMYHBIX HAYYHBIX ITOJXO0/IOB,
aBTOPCKHE KOMMEHTApPHUH, CBSI3aHHBIEC C PA3IMYHBIMU MOJICTISIMU UHTEPIIPETallun
M3Yy4aeMOoro MaTepuana.

[TpakTryeckoe 3aHsATHE B POpPME MIPAKTUKYMa — OpraHu3aius yueOHoi padoTsl,
HanpaBJIeHHas Ha pelIeHne KOMITJIEKCHON yueOHO-TI03HaBaTeIbHOM 3a1auu, TpeOyromiei ot
CTy/IeHTa IPUMEHEHHs KaK Hay4YHO-TEOPETUYECKUX 3HAHUM, TaK U MPAKTUUECKUX HABBIKOB.

3. ®opMBbl yueOHBIX 3aHATHH € UCTIOIB30BAaHUEM CIIELUATU3UPOBAHHBIX
MHTEPAKTHUBHBIX TEXHOJIOTHA:

Jlexuust «oOpaTHOM CBSI3M» — JIEKIMSA—IPOBOKALUS (M3JI0’)KEHHE MaTepHalia ¢ 3apaHee
3a-TUTaHUPOBAHHBIMU OIIMOKaMH), JeKIHsI-0ecea, TeKIHsI-TUCKYCCHSL.

CemuHap-nucKkyccust — KOJJIEKTUBHOE 00CYKJIEHHE KaKOTro-IM00 CIIOPHOTO BOMpPOCa,
po0JIeMBbl, BBISIBIIEHHE MHEHUH B rpymiie (MEeXIpyHIoBOi quanor, TUCKyccust Kak Crop-
JTAaJsIor).

4. ®opMbl yUeOHBIX 3aHATUH ¢ UCTIOIb30BaHUEM HH(POPMAIIMOHHO-
KOMMYHHUKAIIHOHHBIX TEXHOJOTHIA:

Jlexusi-BU3yau3aus — U3JI0KEHUE COJIep>KaHMsI COPOBOXKIAETCS Pe3eHTalen
(emMoHcTpanuel yueOHbIX MaTepHajoB, MPEACTABICHHBIX B Pa3IMYHBIX 3HAKOBBIX
cucTeMax, B T.4. WIIIOCTPATUBHBIX, IpauIecKux, ayIuo- U BUJEOMATEPHAIIOB).

[TpakTryeckoe 3aHsATHE B POpPME MPE3CHTAIIMH — MIPEJICTaBIEHHE PE3yIbTaTOB
MIPOEKTHOM HIIM MCCIIEI0BATENIbCKOM IEITETbHOCTH € UCTIOIb30BaHUEM
CMELUATU3UPOBAHHBIX MPOIPAMMHBIX CPE/I.

6 Y4eOHO-MeTOqMYECKOE 0OOecTIedeHHe CAMOCTOATEILHOM padoThl 00y4Yarommxcst

[IpencraBieHo B mpuioxeHuu 1.

7 OueHoYHbIe CpeCTBA J1JIsl IPOBeIeHHsI IPOMEKYTOYHOM aTTeCTAMU
[TpencraBieHbl B IPUIOKEHUU 2.

8 YueOHO-MeTOAMUYECKOE U MH(POPMAIIMOHHOE o0ecTieYeHre TUCIUIITUHBI
a) OcHoBHas JIUTEpaTypa:



1. CaBenbes, 1. B. Kypc ¢usuku : yuebHoe nocobue 1iis By30B : B 3 Tomax / 1. B.
CagenbeB. — 8-¢ m3., ctep. — Cankr-IlerepOypr : Jlanb, [0. T.]. — Tom 1 : MexaHuka.
Monexymsipras ¢usuka — 2021. — 356 ¢. — ISBN 978-5-8114-6796-9. — TexkcrT :
ANEeKTPOHHBIH // JIaHb : aekTpoHHO-OuOIHoTeuHas cuctema. — URL:
https://reader.lanbook.com/book/152453 (nmata obOpamienus:14.04.2025). — Pexwum goctyna:
JUIsl aBTOPHU3. 110JIb30BATEIEH.

2. Casenbes, U. B. Kypc o6mieii pusuku : yaedbnoe mocobdbue : B 3 Tomax / 1. B.
CagenbeB. — 15-¢ u3n., crep. — Cankr-IlerepOypr : Jlans, [6.1.]. — Tom 2 :
DnexTpuuecTBO U Maraetu3M. Bomasl. Ontuka — 2019. — 500 ¢. — ISBN 978-5-8114-
3989-8. — Tekct : anexTpoHHbIi // JIaHb : AIeKTpoHHO-OnOIMoTeyHast cuctema. — URL:
https://reader.lanbook.com/book/113945 (nmata obOpamienus: 14.04.2025). — 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 : Jlanp, [6. r.]. — Tom 3 : KBantoBas ontruka. ATOMHas
¢uznka. duznka TBepA0rO Tena. PU3nMKa aTOMHOTO sI/Ipa U dJeMeHTapHbIxX yactuil — 2019.
— 308 c. — ISBN 978-5-8114-4254-6. — Tekcr : a51eKTpoHHBIH // JIaHb : 3IeKTpOHHO-
oubnmmoreunas cucrema. — URL: https://reader.lanbook.com/book/117716 (nmara
obpamenust: 14.04.2025). — Pexum noctyna: i aBTOPHU3. TOJIB30BATEIICH.

0) lonoJiHUTeILHAS JIUTEpPaTypa:

1. Aemumuenxo, B. U. ®usuka : yuebnuk / B.1. demunuenko, U.B. Jlemunuenko. —
6-¢ u3 ., mepepad. u gon. — Mocksa : UHOPA-M, 2020. — 581 c. + Jlomn. MaTtepuabl
[2nexkTponHsIi pecypc]. — (Briciiee o6pazoBanue: bakanaBpuar). - ISBN 978-5-16-010079
-1. - Tekcr : anexTponnsIit. - URL: https://znanium.ru/read?id=372962 (mara oOpaiieHus:
29.04.2024). — PexxuM IOCTYMIA: 1O TOAIHUCKE.

2. ®usuka B Tabaunax u popmynax : yaeoHoe nocodue / T. U. Tpodumosna. - 3-e
u3., uctp. - M. : Academia, 2006. - 447 c. : ui., cxemsl, Tad:1. - (Beiciiee mpod.
oOpa3oBaHue). - TekcT : HermocpeACTBEHHBIH.

B) MeToanueckue yKazaHusi:

1. Mexanuka. MonekynspHas pu3nKka U TEpMOAMHAMHUKA : TAOOPATOPHBII
npaktuky™m / E. H. Acranos, 3. H. botneBa, JI. C. JlomxenkoBa u ap. ; MI'TV. -
Maruurtoropck : MI'TVY, 2016. - 1 anektpon. ont. nuck (CD-ROM). - URL:
https://host.megaprolib.net/MP0109/Download/MObject/20687 . - TekcT : 37eKTPOHHBIIA.

2. llenmn mOCTOSTHHOTO TOKA: MIPAKTUKYM IO (hU3uKe : yaeOHoe mocodue [ By30B] /
M. B. Beuepkun, O. B. Kpusko ; Marautoropckuii roc. TexHu4aeckui yH-T uMm. ['. 1.
Hocoga. - Marautoropck : 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 : IeKTPOHHBIH.

3. Capuenko 1O. U. [lepemennslit TOk : 1abopatopHblil npaktukym / 1O. W.
Casuenko, O. H. Boctpoknyrosa, H. 1. Mumenesa ; 0. 1. CaBuenko, O. H.
BocrpoknyroBa, H. U.Mumenea ; 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 : 2JIeKTPOHHBIMN.

4. du3uka TBEPIIOTO TENa, aTOMa M aTOMHOTO sJipa : yueOHoe mocooue [y By30B] /
C. A. byrakos, JI. M. Jonrymun, M. A. JIucosckas, B. B. MaBpuHckuii ; Maroutoropckui
roc. Texuudyeckuit yH-T um. I'. . HocoBa. - Marautoropck : MI'TY um. I'. K. Hocosa, 2019.
- 1 CD-ROM. - 3arun. ¢ tutyi. 3kpana. - Conepxk.: Jlaboparopasie padotsl. - URL:
https://host.megaprolib.net/MP0109/Download/MObject/2393 . - ISBN 978-5-9967-1531-2. -
TeKCT : 2JIeKTPOHHBIMN.

5. Kouxwn ). TT. Co6onnamnk zamau o dwzvke : mnaktuxvm / FO. TT. Kouxwa. N 1.



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

borauesa ; MI'TY. - Maruutoropck : MI'TV, 2018. - 1 anektpoH. 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 UHTepHeT-pecypcebi:

IIporpammHoe o0ecnieuenune

HaumenoBanue .,
10 Ne norosopa Cpoxk nefcTBUS JTULIEH3UH
Bpay3zep Yandex ;}386%1{0 PactpocTparsieMoe 0eccpouHo
7Zip CBOOOJIHO pacmpoCTpaHsieMoe OeccpouHo
Adobe Design
Premium CS 5.5 |K-615-11 or 12.12.2011 0eccpodHo
Academic

HpO(l)eCCI/IOHaJ'IbHI)Ie 0a3bl JaAaHHBbIX U I/IH(l)OpMaIII/IOHHI)Ie CIIPaBOYHBIC CUCTEMbI

Ha3paHue kypca Cchlika

\al?svfflTpOHHa’I Gasa nepuomeckux ustanui Bast| o b oot megaprolib.net/MPO109/Web

HanmonaneHas nHGOpMaIIMOHHO-aHATUTHYECKAsT
cucreMa — Poccuiickuii wHaekc Hayunoro |URL: http://wwwl.fips.ru/
IIUTHPOBAHUS

denepanpHOE TOCYIapCTBEHHOE OIOIKETHOE
yupexaenne «DenepaabHbI HHCTUTYT
IPOMBIIICHHOW COOCTBEHHOCTHY

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

DnekTpoHHbIe pecypcebl oubaunoreku MI'TY um.

I https://dlib.eastview.com/

9 MaTepuajibHO-TeXHHYeCKOe o0ecneyeHue JUCHUIIMHBI (MO1yJIs1)

MaTepI/IaJ'[BHO-TCXHI/IqGCKOG obOecreyeHne JUCITHUIIIIMHBI BKIIIOYACT:


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

JlexuroHHas ayAUTOpUs BKIKOYAECT:
MynbTUMEINIHBIE CPECTBA XPAHEHHUS, IEPElaui | MPEACTABICHUS HHPOPMALIUH.

Jlaboparopus «MexaHUKU, MOJIEKYJIAPHONU (PU3MKU U TEPMOIUHAMUKNY BKITIOYAET:

1. bannmucTnyeckne MasiTHUKH.

2. Mastauk O6epoeka.

3. ®u3n4ecKuil MasiTHUK.

4. Tocka I'anpTOHA.

5. JlaGopaTopHasi yCTaHOBKA JJIsl UCCIIEIOBAHUSI paclpeiesieHUs] TEPMOAJIEKTPOHOB 10
MOJIYJIIO UX CKOPOCTH.

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

7. JlaGopaTopHasi ycTaHOBKA JJIsi TPOBEPKU 3aKOHA BO3PACTAHUS SHTPOIHH B
npouecce nuddy3un razoB Ha MOJAETH MEPEMEIIUBAHMS IAPOB.

8.JIaGopaTopHasi ycTaHOBKA JJIsi IPOBEPKU 3aKOHOB BO3PACTaHUS SHTPOIUU B
MpolLecce TerI000MeHa.

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

10. YcranoBka 1abopatopHasi AJis UCCIEI0BaHMS TEIJIOEMKOCTH TBepAoro tena "Md
-TET-M".

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

12.Ctena mnabopaTOpHBIN Ta30BbIC MPOIECCHI.

13. MepuTenbHbIil HHCTPYMEHT.

JlaGopatopus «DIeKTpUYecTBa U ONTUKI BKIIOYALT:

1. JJaGoparopHas ycTaHOBKa JUIsl HCCIIEAOBAHUS 3JEKTPOCTATHUECKOTO MOJIS €
IIOMOILBIO OJIMHAPHOTO 30HA.

2. YcTraHoBKa JUIs IIYHTUPOBAHUS MUJUIMAMIIEPMETPA.

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

4. YcraHoBKa 1JabopaTopHast Ul U3y4eHHs pe30HaHCca HAPSHKEHUH U OnpeeIeHUs
UHyKTUBHOCTHU

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

6. JJaboparopHas ycTaHOBKa JUIsl OTpeieTIeHNs pauyca KpUBU3HBI JIMH3BI U JUTUHBI
CBETOBOM BOJIHBI C IIOMOIIBIO Koutel HproToHa.

7. JJabopaTopHast ycTaHOBKa JUIsl OTIPE/IETICHUs] KOHLIEHTPAIlK PAacCTBOPOB caxapa U
IIOCTOSIHHOW BPAILEHUS.

8. MepuTenbHbII HHCTPYMEHT.

JlaGopaTtopust «AToma, TBEPIOTO TeNa, SIPay» BKIIOUYALT:

1. JlTabopaTopHas ycTaHOBKa JIJIsl M3y4eHUs BHemTHEro porodddexra.

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

3. YcraHoBka nabopatopHas Ui OIpeesIeHUs TOTeHIInaaa Bo30yKIeHHUS Ta3a.

4. YcraHOoBKa AJ1s OTIpeAeNICHUs AJTUHBI TpoOera 4acTull B BO3IyXe€.

5. MepuTtenbHbI HHCTPYMEHT.

Aynuropuu Juid rpyNInoBbIX U UHAUBUAYAIBHBIX KOHCYJIbTAINM, TEKYIEr0 KOHTPOJISI
U IIPOMEKYTOUYHOM aTTECTAL[UU BKIIIOYAIOT: UHTEPAKTUBHAS IOCKA, IIPOEKTOP;
MynbTUMEAUNHBINA IPOEKTOP,dKPaAH.



AyIUTOpHUH IJIs1 CAMOCTOSITETILHON pabOTHI C BBIX0I0M B VIHTEpHET U C JOCTYIIOM B
AJIEKTPOHHYIO HH(POPMALIMOHHO-00pa30BaTENbHYIO CPEly YHUBEPCUTETA.

KOMITBIOTEPHBIE KJIACCHI; YNTANIbHBIC 3ai1bl OnOnnoTeku [lepcoHanbHbie
KOMIIBIOTEPHI € BBIXOJOM B IHTEpHET M € JOCTYIIOM B 3JICKTPOHHYIO
MH(POPMALIMOHHO-00pa30BATENbHYIO CPElY YHUBEPCUTETA BKIIOUAIOT: TIEPCOHATbHbIC
KOMIIBIOTEPHI

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



IIpunoxenne 1
Y4eOHO-MeTOANYECKOE O0ecTIeYeHHe CAMOCTOSITEIbHOM PadoThl 00y4aromUXCs

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

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

Ilpumepnuie ayoumopnuvie konmponavhle paoomut (AKP):
1 cemecTp

Koutpoabnas padora Ne 1 «@u3nveckue 0CHOBbI MEXaHUKI))

3ananue 1. Pagnyc-BeKTOp 4aCTUIIBI ONIPEAEISETCS BEIPAKCHUEM F =3t4 +4t] + 7k , Tae i, J,K -
enuHUYHbIe BekTopa oceit X, Y, Z. Boruucauth: 1) myTh S, MpoiiieHHBINA YaCTUIICH 3a TIEPBbIC

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 I10 3aKOHY ¢ =10+20-t-2-t*. Haiitu: 1) cpesree 3HaueHHE YIII0BOM CKOPOCTH () 32

IPOMEXKYTOK BpeMeHHU OT t=0 10 OCTaHOBKH; 2) YIJIOBOE€ YCKOPEHUE B MOMEHT OCTaHOBKHU
KoJieca; 3) MOJHOE yCKOPEHHE TOUKHU, Haxoasmmeiica Ha paccTostaun 0,1M OT ocu BpamieHus uis
MoMeHTa BpeMmenu t=4 c. Otsert: 10 pan/c; -4 pazL/cz; 1,65 m/c?.

3ananmue 3. [To ropu30oHTaIBLHOM 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 €0 CKOPOCTh YBEIMUYMIACH € 3 10 5 M/C, a KO3 PULIHUEHT TpeHUs MEKIY
TEJIOM ¥ MOBEPXHOCTHIO paBeH P=0,1.0TBeT: 5,9 M.

3ananmue 4. llap maccoit M;=5 Kr IBMXETCS O CKOPOCcThio V1= 1 M/C U CTaJIKuBaeTcs ¢
MOKOSIIIIMMCS IIIApOM Maccoil My=2 kr. Onpenenure CKOPOCTH ApOB Nocie yaapa. Y aap
CUMTATh YIIPYTUM, IPSIMBIM U IeHTpaidbHbIM. OTBeT: 0,43 M/c, 1,43 m/c.

. __ A
3ananue S. YpaBHeHue KoneOaHUM TOUKM UIMEET BUIL: x = A-cosaft+7) , TA€ A=0,02 M, 0=mc™, T

=0,2 c. OnpeaenuTs NepUO, HAYANBHYIO (Pa3y KoJIeOaHuil TOUKH U € YCKOPEHHE B MOMEHT
Bpemenu 1 c. Oteer: T=2 c; 00=0,2n pan; a =0,16 M/,

Kontpoabnas padora Ne 2 «Crarucrudyeckasi Gu3uKa 1 TEPMOAUHAMHUKA»

3ananme 1. Haiinure 101 ra3oo0pa3Horo a3ora TeMIepaTypy, Ipu KOTOPOH CKOPOCTSAM MOJIEKYIT
V1 =300 m/c u Vo = 600 M/C COOTBETCTBYIOT OJIMHAKOBBIC 3HAYCHUS (DYHKIIMH PACTIPEICIICHUS

Makcgemna f(V). Otser: 1 _ MY, =Vi') _ a0
akIn(v, /V,)



3ananmue 2. VneansHbIil IByXaTOMHBIN ra3 00bEMOM 5 J1 U TaBJICHHEM 10° Ia M30XOPUYECKHU
Har peJm, B pe3yﬂLTaTe qero CpeI[HSISI KHUHETHUYCCKast 3Heer;1 €ro MOJICKyJI yBeHI/I‘-II/IJIaCB oT
0,0796 5B 1o 0,0923 3B. Ha ckoibko mpu 3TOM H3MEHUTHCS J1aBleHue raza? B qanpHelmem 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 TETUTOMPOBOTHOCTH A a30Ta, €CITU KO3PPHUITHCHT
JTUHAMUAYECKOH BSI3KOCTH 1) JUIS HETO MpH TeX ke ycnoBuax paseH 10 mklla-c. OtBer: A=7,42
mBt1/™M-K.

3aganue 4. 12 r a30Ta HAXOAATCS B 3aKPBITOM cocye o0bemoM 2 11 pu Temmepatype 10°C.
4

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

ObLJ10 coob1IeHo ra3y npu HarpeBanuu? Oter: 4,1- 10° JIx.

3aganue 5. Cmemanu Bogy Maccoil mi=5kr npu temieparype T1=280 K ¢ Bogoii maccoii
my=8kr npu Temneparype T, =350 K. Haiitu: 1) Temneparypy 6 cmecu; 2) nameHenne AS
SHTpOMNUH, npoucxosuiee npu cmemuBanuu. Oteet: 323 K; 0,3 xJ[x/K.

Kourpoabnas padora Ne 3 «Q1eKTpr4ecTBO U MarHeTU3M»

3apanme 1. DnexTpuueckoe nozie co3nano AByms 3apsgamu (1=10 iKn u p=-20 uKu,
HaxoJsIIUMuUcs Ha pacctossauu =20 cm Apyr ot apyra. OnpeaenuTs HapsKEHHOCTh MOJIS B
TOUKe A, yIaJI€HHOH OT IEpBOro 3apsaa Ha paccTrosiHue =30 ¢cM U OT BTOpPOro Ha =50 cMm.
Paccuutath paboTy, KOTOPYI0 HEOOXOAMMO COBEPIIHUTH, YTOOBI IEPEHECTH TOUCHHBIN 3apsi]l
q0=5-10'4 K7 u3 Toukn Haxopasmuiics mocepeinHe Mexy 3apaaamu B Touky A. Otset: 280B/Mm,
0,42 JTx.

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 Ipy 3TOM LI€Ha JIETICHUS
BonbT™MeTpa? OtBet: 3 kOwMm, 0,5 B/nen.

3ananme 3. [1o npoBosiouHON paMKke UMeromIei popMy MPaBUILHOTO MIECTUYTOIbHUKA, UIIET
TOK cuioit 1=2 A. Ilpu 3TOM B LIEeHTpe paMKH 00pa3yeTcsi MarHUTHOE I10JI€ ¢ HaNpsKEHHOCTHIO
33 A/m. Haiiti [uinHy IpOBOJIOKH, M3 KOTOpO# cenana pamka. Otser: 1=0,2 m.

3ananme 4. [IpoBoasiias paMka nNoMelieHa B OAHOPOAHOE MarHUTHOE MOJIe ¢ UHAYKIHEH B =
0,1 Tn. [ImockoCTh paMKK COCTaBIISIET C HAMPABICHUEM MarHUTHOIO 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 nojis. Oteer: 1 MB; 10 MA; 10° Ko

3aganue 5. ConeHons ¢ MHAYKTUBHOCTBIO L=7 MI'H u akTBHBIM conpoTuBieHueM R=44 Om
HNOJKJIIOYMIN K HCTOYHUKY NTOCTOSTHHOTO HanpsbkeHus: U, a 3aTeM K reHepaTopy
CHUHYCOUJAJILHOTO HANPSDKEHUS ¢ JelcTBYOmUM 3HaueHueM HanpsikeHus U,=Uo. I1pu kakoii



94acTOTe TeHEpaTOpa MOIIHOCTh, HOTpedsieMas COICHONIOM, OyAET B 5 pa3 MEHbIIIE, YEM B
nepBoM ciyqae? Oteer: v=2 kl'11.

2 cemecTp
KonTpoubnas padora Ne 4 «Onruka»

3ananme 1. B onbite FOHra Ha myT 01HOTO U3 HHTEPHEPUPYIOMIKX JTydel MOMeNaaach TOHKAs
CTEKJIIHHAS TUIACTUHKA, BCJICJICTBHE YETr0 LIEHTpaIbHasl CBETIIAas M0JIOCA CMENIalach 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 ToNIIMHA IUTIacTUHKU? OTBET: 6 MKM.

3amanme 2. benblil cBET MajjaeT HOPMAJIBHO HA TOBEPXHOCThH CTEKJISTHHOM TJIACTUHKU TOIIIMHOMN
d=0,4 mMxM, HaxosmIelcs B Bo3ayxe. [TokasaTens npeaomieHus crekia Ne,=1,5. Onpenenure: a)
FEOMETPHUYECKYIO U ONTUYECKYIO PA3HOCTh X0/1a HUHTEPPEPUPYIOLTUX Tydeil B MPOXOASIIEM
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 nudpakiimoHHyIo perieTky HoOpMaibHO MajaeT nNy4ok cBeta. KpacHas 1uHus ¢
JUIMHOH BOJIHBI A=630 HM BHJHA B CIIEKTPE TPETHETr0 MOPAAKA MO YIIIOM (p:710. Kaxkas
CHEKTpaJIbHAs JIMHUS BHHA ITOJI TUM K€ YTJIOM B CIIEKTpe YeTBepToro nopsaka? Yemy paBHa
noctosiHHas peueTku? CKOIbKO BCEro KpacHbIX MaKCHUMYMOB JaeT 3ta peuierka? Otset: 473
HM; 2 MKM, 7.

3ananmue 4. [[Ba mossipuzaTopa pacrooKeHbI TaK, YTO YTOJ MEXTY UX IIOCKOCTSIMU
npornyckanus paseH 25°. ONpeeTnTh, BO CKOIBKO Pa3 YMEHBIIHTCSH HHTEHCHBHOCTD
€CTECTBEHHOI'0 CBETA MPHU MPOXOKACHUH: 1) depe3 ouH (TIEpBBI) MoJsipu3aTop, 2) 4yepe3 oda
nossipuzaropa. Koadduuuent nornomenus csera B nonsipuzarope pasex 0,08. Otser: 2,17;
2,88.

3aganue 5. Kakas nons sHepruu ¢oToHa U3pacxoioBaHa Ha pabOTy BbIpbIBAaHUS 3JIEKTPOHA,
ecnu KpacHas rpanuna gorosdpdexra 307 HM U MaKCUMalbHas KWHETUYECKast SHEPT U
¢doroanextponoB 1 3B? Otser: 0,8.

KonTpoabsnas padora Ne 5 «KBanToBasi puzuka»

3apanume 1. Uepnoe teno umeet temneparypy 3 kK. Ilpu oxnaxaennn tena JjuHa BOJHBIL,
MPUXOAAIIASACS HA MAKCUMYM U3Ty4aTelIbHOM c1ocoOOHOCTH, M3MeHMIach Ha 8 MKkM. [{o kakoii
TeMIiepaTypsl oxiaawiocs Teno? Oreer: 323K.

3aganue 2. DnekTpoH 001aaeT kuHerndeckoi sHeprueit 30 sB. Onpenenuts 1ed6poilieBCKyI0
JUINHY BOJIHBI 3JIEKTpOHA. BO CKONBKO pa3 M3MEHHUTCs 3Ta AJMHA BOJIHBL, €CIIM KUHETHYECKas
sHeprust ymenbiutcesa Ha 20%? Otsert: 2,2- 10%° Mm; 1,12,



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

TOYHOCTHIO (ormmOKoi) 10 1 cm/c. HaliTu HeonpeneIeHHOCTh KOOPAUHATHI, €CITH YacTHUIICH
. -28

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

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 BOJIHBI, COOTBETCTBYIOILYIO TpeThel JIMHUU cepun banbmepa: 1)
B cniexktpe uznydenun Bogoposa, 2) B cnexrpe uznydenus nona reaus. Oteer: 434um, 1091M.

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

3ananmue 1. [lepBonauanbHas Macca U30ToNa UpUaUs S2Ar paBHa M =5 r, nepuon

noxypacnazaa 75 cyrok. Onpenenure, CKOJIbKO sJep pacnajgercs 3a 1 CeKyHay B 3TOM

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

M3MEHUTCSl aKTUBHOCTD IMpenaparta 3a 3to Bpems? Oteer: 1,67-1077; 1,2-107%; 1,32.

3aganue 2. fnpo Gepumus-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 ¢ 00pa3oBaHMEM JeiTOHA. 3anuinTe peakuuio. Kakue yactuisl eme oopaszyrorcs B
3TOM peakiuu?

3aganue 4. Haiitu sHEpruio cBs3u A1pa, KOTOPOE UMEET OAMHAKOBOE YHCIIO IPOTOHOB U
HEUTPOHOB U paanyc, B IOJTOpA pa3a MEHbIINH paauyca sapa Al . OTBer: ®Be, 56, 5 MaB.

3aganue 5. 113 nepBoHauaibHO CBOOOAHBIX MPOTOHOB U HEUTPOHOB 00pa3yeTcs sAPO
yraepoaa-12. Kakast sHeprus npu 3ToM BbIAENAETCS, KaKk OHa Ha3biBaeTcsi? Eciau cuHTe3upoBaTth
TakuM 00pa3oM 1 T yriaeposa, To CKOJIbKO BCETO BBIAECIUTCS MpU 3TOM sHeprun? Kakomy
KOJUYeCTBY HeTH 3Ta sHeprus skBuBaieHTHa? OTBeT: 92,4 MaB; 740 I'[Ix; 16 T.

BueaynutopHas camoctosiTenbHas paboTa o0yyaromuxcs BKIIOYaeT B ce0si: mpopaboTKy
JIEKIIMOHHOT'0 MaTepUaia, U3y4eHHE JIUTEPaTypsl IO COOTBETCTBYIOIIEMY Pa3/eily; PEIICHUE
WHAMBUAYaAJIbHBIX JJOMAITHUX 3a]1a4, TOJATOTOBKY K BBIMOJIHEHUIO Ja0OpaTOpHBIX padoT,
MOJIFOTOBKY K OTYETY IO Jab0paTOpHbIM paboTaM, MOATOTOBKY K CEMUHApaM.

Ilpumepnvie unousudyanvnovie oomaunue 3aoanusn (H/13)
1 cemecTp

3apauya Ne 1 «KnHemaTHKa MoCTYyNaTeJIbHOT0 M BPAIIATEIbHOT0 IBUKEHUSD)

Touka ABUKETCS TI0 OKPYKHOCTH paauycoM 4 M 110 3akoHy S = A+ Bt' rne S - IIPOWICHHBIN
nyTh, A=8 M, B=2 M/c?, t- Bpemsi. OnpenenuTh, B KaKOil MOMEHT BpEMEHU HOPMaJIbHOE
YCKOpPEHHE PaBHO 2 m/c?. Haiitu CKOPOCTb, TAHT€HIIMATIBHOE U TTOJIHOE YCKOPEHUE TOUYKHU B 3TOT
MOMEHT BPEMEHU



3amaua Ne 2 «/IlnuHaMKMKa MOCTYNATENbHOT0 ABUKEHHS»

Ha 0601 MaxoBuKka quameTpoM 60cM HaMOTaH IHYP, K KOHILY KOTOPOT'O MPHUBSI3aH TPy3 C
maccoi 2 kr. OnpeaeanTb MOMEHT HHEPIIUH MaXOBHKa, €CJIH OH Bpalasch PAaBHOYCKOPEHHO IO/
JeiCTBUEM Tpy3a, 3a Bpems 1=3C nmpuoOpen yriioByr CKOpocTh 9 pas/c.

3amaua Ne 3 «/IlnHaMuKa BpamaTeJbHOI0 JIBHKEHHUD

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 JIBIKYILUECS Tella MOXKHO NpeHeOpeb

3amaua Ne 4 «3aK0oHBI COXpaHEHUSI B MEXAHUKE»

JIBa manbIx 1o pazMepy rpysa maccamu M;=10 kr 1 My=15 Kr noBEIIeHbl HAa HUTAX
OJIMHAKOBOM JIMHBI L=2 M B 0/IHOI TOYKE M CONPUKACAIOTCS MEXKIY co00il. MeHbIIHii rpy3 ObLI
OTKJIOHEH Ha yroll 0=60° u ornymieH. Onpenenure BHICOTY, Ha KOTOPYIO MTOJAHUMYTCS 00a rpy3a
nocie abCoNIFOTHO HEYIPYToro yaapa

3amaua Ne 5 «MexaHn4ecKHe KOJIeOaHUI»

[Tepuon 3aTyxaronux kKonebanuit paseH T = 4¢, morapupMUUEcKuil 1eKpeMeHT 3aTyxaHus 1,6;
HauanbHas ¢a3a paBHa 0. CmelieHre Touku B MoMeHT T/4 paBHo 4,5 cMm. HanucaTth ypaBHeHMe
KoJIeOaHUH ¥ MOCTPOUTH IrpauK B mpezenax TpEX MepruoioB

3agaua Ne 6 «PeIATHBHCTCKASA MEXaHUKA»

B naboparopHoii cucreme oTcueTa ofHa U3 JIBYX OJMHAKOBBIX YaCTHIL C MAaCCOM Mo MOKOUTCH,
Jpyrasi IBUXKeTcst co ckopocThio V=0,8¢ 1o HampaBiieHUIO K MOKosmeics yactuie. OnpenenuTe
PENATUBUCTCKYIO MAaCCy JBIDKYILEICS YacTUIIBI B JIAOOPATOPHON CHCTEME OTCUETA U €€
KHMHETUYECKYIO SHEPTHUIO

3agaua Ne 7 «MKT. Cratucruueckasi puznka»

B cocyne o6pemom 20 11 HAXOAUTCS CMECh BOJIOPO/Ia U TENUA MO/ JaBjieHueM 2 at™. O0mrast
Macca cMecu 5 T. HSBGCTHO, qToO CpC}IHSISI KUHCTUYCCKAaA 3Heprm{ HOCTyrIaTeJ'IBHOFO OBUXXCHUA
MOJIEKYJ cMecH Ta3oB paBHa 0,038 3B. Bo ckoibko pa3 OTIWYarOTCsS MAcChl BOJAOPOAA U TEINs B
cMmecu?

3agauya Ne 8 «MneanbHbBIH 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 IporieccoB B koopauHarax P-T

3agaua Ne 9 «IlepBoe Haya 10 TePMOAUHAMHUKI

B pesynbpTaTe n30TepMHUYECKOTO paciupeHus azota Maccoir m=0.2krnpu temrepatype T=280 K
o0BeM ero yBenuuuBaercs B 2 paza. Onpenenuts: 1) paboTy A, COBEpIIEHHYIO ra30M Ipu



pacmmpennd; 2) uamenenne AU BHyTpeHHEH 3Heprun; 3) KOJIWYECTBO TETUIOTH Q, MoTydyeHHOe
ra3omMm

3amaya Ne 10 «Bropoe Ha4ya/10 TEePMOAMHAMHU KN

Kycox apaa maccoit m =200r, B3sThIi pu Temmepatype t; = -10C°, 6b11 HarpeT a0
temrneparypsl t; =0C° u pacriaBiieH, mocie yero o0pa3oBaBIascs Boja Obljla HarpeTa a0
temmeparypsl t3 = 10C°. Onpenenutb u3MeHeHne AS SHTPOIUU B X0JI€ YKA3aHHBIX MPOIECCOB.

3amaua Ne 11 «uiekTpocTaTuKay

DIIeKTprUYecKoe noJie co3aano apyms 3apsiaamu (1=10 uKn u qx=-20 uKn, Haxoagmumucs Ha
paccrostaun d=20 cm apyr ot apyra. OnpeaeanTh HAIPSHKCHHOCTD MOJIS B TOUKE A, yIaIeHHOM
OT IepBOro 3apsAaa Ha paccrosinue =30 cM u ot Broporo Ha ;=50 cm. Paccuutars paboty,
KOTOPYIO HEOOXOAMMO COBEPIIUTD, YTOOBI IEPEHECTH TOUCUHBIH 3apsas (o=5- 10" Ki 3 Toukn
HaXOJSAIIUNCA TOCePEANHE MEXKTY 3apsiiaMy B TOUKY A.

3amaua Ne 12 «IlocTOSSHHBIH 3JIEKTPHUYECKHHA TOK»

Ha puc. 3.1. £,=1,0 B, £,=2,0 B, £3=3,0 B, r1=1,0 Om, ,=0,5 Om, r;=1/3 Om, R1=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

3apauya Ne 13 «JaekTpoMarseTusm»

[To nByM OeCKOHEYHO JAJTMHHBIM MPSIMBbIM NapaUIEIbHBIM [IPOBOJIAM, HAXOSIIMMCS Ha
paccrossnuu R=10,0 cm npyr ot npyra B Bakyyme, TekyT Toku 11=20,0 A u 1,=30,0 A
OJIMHAKOBOTO HanpasieHus. OnpeaenuTe MarHUTHYIO HHAYKIMIO 1oJs B, coznaBaemoro Tokamu
B TOYKaX, JIOKALIMX HA MPAMOM, COeAMHAIONUX 00a MpoBoja, eciau: 1) Touka C J1exuT Ha
paccrosHuu 1=2,0 cM JieBee JIeBOro rmpoBoa; 2) Touka [l JeXuT Ha paccTossHuM 2=3,0 cM
npaBee MpaBoro NpoBoja; 3) Touka G nexXuT Ha paccTosHUU I3=4,0 cM IIpaBee JIEBOro MpoBOJA.

3agaua Ne 14 «QiieKTpOMarHeTu3m»

DneKkTpoH, yckopeHHbIi Hanpspkearnem U=200 B, Biieraet B 0AHOPOHOE MarHUTHOE TOJIE C
uHaykuuen B=0,7- 10 Tn MEPIEHIUKYIISIPHO CUIIOBBIM JTUHUAM. HalTu paanyc oOKpy>KHOCTH,

110 KOTOPOH IBUKETCS 3JEKTPOH B MAarHUTHOM T0JI€ U IiepuozA ero BpaieHus. Otset: R=0,68 m;
7
T=5,1-10" c.



3amaua Ne 15 «QyieKTPOMATHUTHAS UHIYKIUSD)

[TpoBosImINiA MIIOCKUN KOHTYP, UMEIOIIHH PopMy OKpYKHOCTH paguyca I = 0,05 M momereH B
OJIHOPOJHOE MarHUTHOE IOJIE TaK, YTO JIMHUM MAarHUTHOW MHAYKILIUU NOJISl HApaBIeHbI
NEePHEHANKYIISIPHO TUI0CKOoCcTH KOoHTYpa. ConpoTtusiienue 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
KOHTYpPY 32 MEePBbIC 5 CEKYH]I U3BMEHEHUS TOJISL.

2 cemecTp
3apauya Ne 16 «AnTepdepeHuns cBeTa OT TOYEYHBIX HCTOYHHUKOB)

B onbiTe FOHra Ha myTH 01HOTO U3 UHTEP(HEPUPYIOIIMX JIydel OMeIanach TOHKAsl CTeKIISTHHAS
IJIACTHHKA, BCACACTBHE YEro IEHTPaIbHAs CBETIIAs [10JI0Ca CMEIIAJIach B MOJIOKCHHE
NIEPBOHAYAIILHO 3aHATOE MATOW CBETJION MOJIOCOM(HE cunTas IIeHTpaibHO# ). JIyu mamaer 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)

[TnockomapasienbHas CTEKISHHAS IJIAaCTHHKA TONIIHHON 0=1,2 MKM H C IOKa3aTelieM
npesnoMieHus Ne;=1,5 nomenieHa Mexxay 1ByMs CpeflaMu ¢ IIOKa3aTes MU MPEIoMIIEHUs Ny U Ny.
Caert ¢ anuHOM BoJHBI A=0,6 MKM MaJaeT HOPMalbHO Ha IIACTUHKY. ONpeaenuTe ONTHIECKYIO
Pa3HOCTh X0/1a BOJIH, OTPAXKEHHBIX OT BEPXHEH U HUKHEH NOBEPXHOCTEHN TUIACTUHKHU U
OTIpeIeTTUTE, YCUIICHUE WIH OCTabJIeHe MHTEHCUBHOCTH MPOUCXOIUT MPU UHTEP(HEPEHIINHU B
CIEMYIONIUX CIIydasx: a) N1<n<ny; 6) N1<n>n;

3agaya Ne 18 «/Iluppaxuus ®@penens»

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

3agaua Ne 19 «/Iuppakuus ®paynropepa»

Haiiti HanOonpmmii mopsiioK CeKTpa JUisl KeITOM JIMHUU HATPUs C IJTMHOM BOJIHBI A=589 HM,
€CIIM MOCTOsSIHHAS TU(PpakunoHHOHN pemeTkn =2 MKM. CKOJIBKO BCETO MAKCUMYMOB JaeT 3Ta
pemerka? [los KakuM yriom ¢ HabIOAAETCS MOCIEAHUNA MaKCUMyM?

3apauya Ne 20 «ITonsipu3anust cBeTay

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



3agauya Ne 21 «@orto3dgdexr»

OmnpenenuTh HAMMEHBIINH 331€PKUBAIOLTHN TTOTSHIH A, HEOOXOANMBIN JUTS IPEKPAIICHHS
SMHCCHH C TIOBEPXHOCTH (POTOKATO/A, €CIIM OH OCBEIIACTCS M3Iy4eHUEM ¢ JuInHOW BosHbI 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 u3MeHu1ach JUIMHA BOJIHBI,
COOTBETCTBYIOIIAasi MAKCUMYMY SHEPTUU U3TYYCHHsSI U CIIEKTPAJIbHBIN COCTaB U3ITy4EeHUS?

3amaua Ne 23 «Idpdext Komnrona»

®otoH ¢ sHeprueit 1 M»aB paccesuics Ha cBOOOHOM MOKOUBIIEMCS dJiekTpoHe. Haitu
KMHETUYECKYIO SHEPTHUIO JIEKTPOHA OTAAauH, €CIIU B Pe3y/IbTaTe PAcCesHUs JIIMHA BOJTHBI
dorona uzmenmiacek Ha 25%

3agauya Ne 24 «j1eMeHThI KBAHTOBOH MeXaHUKH)

HpI/I ABMKCHHUH 4aCTHUIBI 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

3agaua Ne 25 «YacTuna B MOTEHIUAJILHON IMe)»

CoOcTBeHHas Q)YHKHI/ISI, OIMUCBIBArOIasA COCTOSHUEC MUKPOYACTHULIBI B OCCKOHEYHO l"J'Iy6OKOI>i

. zn
. . w,(X)=Csin—x
MOTEHIIUATBHOM SIME MIUPUHOM {, UMEeT BUT I . Mcrionb3yst yCI0BUS HOPMHPOBKH,

onpeAenuTh MocTosHHyo C.

3agaua Ne 26 «Atom no reopuu bopa»

BbruucnuTh paanychl NepBbIX TpeX OpOUT JIEKTPOHA B aTOME BOJIOPOJIa
3agaua Ne 27 «M31y4yeHue aTromay

Haiitn HanOonp1yto 1 HaUMEHbIIYIO AJTUHBI BOJIH cepu [lameHa B criekTpe u3iaydeHust
BoZ0poaa. CpaBHUTH NOJIyYEHHBIE 3HAYECHHMS C JTIMHAMHU BOJIH BUJIMMOTO U3JIY4ECHHS

3amaua Ne 28 «PagnoakTHBHOCTB»

192 r
IlepBoHavanbHast Macca U30TONa UpUIUs ‘7 paBHa M = 5 T, mepuoa noiaypacmnana 75 CyTok.
Onpenenure, CKOJIBKO sAJIEp pacnagercs 3a 1 cekyHay B 3ToM npenapare. CKOIbKO aTOMOB 3TOTO
npenapara octaHercst yepe3 30 CyTOK U BO CKOJIBKO pa3 U3MEHUTCS aKTUBHOCTD Iperapara 3a
3TO BpeMmst?

3agaua Ne 29 «3akoHBI COXpaHEeHHS B SIIEPHBIX PeaKIHsIX»



B nenTpe conmHIa mpoTeKaeT TepMosiiepHast peakius CHHTE3a Tens U3 BOJOPOa, B KOTOPOil 3
4

4eThIpeX IPOTOHOB oOpasyercs sipo He™ u n1Ba mozutpona. 3anummre 3Ty peakiuio. Kakue eme

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 siaep ypaHa Mnoj JeMCTBUEM TEIIOBBIX HEUTPOHOB
NPUBOIUT K 00pa30BaHMIO 30TOMOB 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 BpalaTeIbHOTO ABM)KEHUS 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 npenena u3sMepeHus: aMiepMeTpa MOoCTOSHHOTO TOKa»

Ne 28 «Omnpenenenne HHAYKTUBHOCTH KaTyIIKU U MArHUTHOM MTPOHHUIIAEMOCTH
(beppOMarHuTHOIO TeIa»

2 cemecTp

Ne 32 «Onpenenenue paanyca KpUBU3HBI JTUH3bI U ITOJIOCH! IPOIYCKAHUS CBETOQUIIBTPA C
noMoIikko kKosery Herorona»

Ne 34 «Onpenenenue JJIMHBI CBETOBOM BOJHBI U XapaKTEPUCTUK TUPPAKIIMOHHON pEIIeTKI
Ne 35 «Onpenenenne KOHIIEHTPAMA PaCTBOPOB caxapa U MOCTOSTHHON BpalEHUSI»

Ne 36 «Cusarue BOJIbTAMIICPHBIX XaPaAKTCPUCTHUK (I)OTOBJICMCHT& " OIIpCACJIICHUC €TO
YYBCTBUTCIILHOCTU»

Ne 41 «MccnenoBanue Bo30yx/I€HUSI aTOMOB Ta3a»
Ne 42 «Onpenenenue ri1aBHbIX KBAHTOBBIX YMCell BO30YKICHHBIX COCTOSIHUI aToMa BOJIOPOIa
No 51 «M3ydyeHune 3akOHOMEPHOCTEHN O-pacnazar»

Ne 53 «Onpenenenne MaKCUMaITbHOM SHEPTHH B-4aCTHUI] M MACHTH(PUKAIMS PaTHOAKTHUBHBIX
penapaToBy



Ilepeuens 60npocos Kk ceMuHapCcKum 3aHAMUAM
1 cemectp

Cemunap Ne 1 "KunHemMaTuka W JUHAMHKA NOCTYNATEJIbHOI0 M BPAIIATEJIbLHOIO
JBUKEeHU"
1. Mexanuueckoe aABmxenue. Cucrema orcuéra. MarepuasibHas TOUKa.
2. OCHOBHbBIEC KHHEMATUYECKHE XapaKTCPUCTHKHU: TIEPEMEIICHHE, TTyTh, CKOPOCTh, YCKOPEHHE:
MOJIHOE, HOpMaJibHOE, TaHreHIanbHoe. Kinaccudukanus 1BrKeHMi.
3. TMocrymarensHoe nBuxenue. LlenTp macc. BpamarensHoe 1BHKEHUE.
4. OcHOBHbIE KHUHEMaTHYECKHE XapaKTePUCTUKU BPAILIaTEIbHOTO ABMXKEHHUSA: YTOJl TOBOPOTA,
YTJIOBOE TMIEPEMEIIICHUE, YTIOBBIE CKOPOCTh U YCKOPEHHUE.
5. CBs3b MeX1y JIMHEHHBIMH U YTJIOBBIMHU XapaKTEPUCTUKU JBUKEHHs. PaBHOMEpHOE U
paBHOIIEpEMEHHOE BpalarenbHoe ABuxKeHus. [loHsTue coctossHus PU3nyecKoi CUCTEMBI U
YpaBHEHHUS JBUKCHHUSI.
6. JlmHaMHUYeCKHEe XapaKTEPUCTHUKH: CHJIA , CHJIIOBOE TI0JIe, Macca, UMITYIIbC.
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 BBIIIOJHEHUS.
2. 3aKOH COXPaHEHUs] MOMEHTA UMITYJIbCa, YCIOBUS €r0 BHIIIOJIHEHHUS.
3. Pabota, momHOCTh. PaboTa rpaBHTAIIMOHHOW CHIIBI, KOHCEpPBaTHBHBIE CHIBL. Pabora
pesyabTUpytoled cuwibl. KuHetnueckas sHeprus, TeopeMa 00 HM3MEHEHHM KHHETHYECKOU
SHEPIrHH.
4. 3aKoH COXpaHEHUs MOJTHON MEXaHUYECKOW SHEPTUH, YCIOBHS €0 BBITOJIHEHUS.

5. CoynmapeHue nByX Tedl.

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

Cemunap Ne 3 "Koseb6anusi v BOJIHBI"
1. ®usnueckuii 1 MaTeMaTUYECKUN MasSTHUKU.
2. I'apMoHHYeckue, CBOOO/THBIE, BBIHYK/ICHHBIE U 3aTyXarolue KOJIeOaHU:
muddepeHranbHble, rpaduKH, XapaKTePUCTUKH.
SIBnenue pe3oHaHca u ero ¢uznyeckas npuposa. [Ipumepsr.
Bonna. Bunel BoH. Mexanusm o0pa3oBaHHsI MEXaHUUECKUX BOJIH.
3ByKoBas BoJIHA. MexaHU3M 00pa30BaHus 3ByKa B ra3ax.
BosiHOBOE ypaBHEHUE.
Crosiuas BoitHa. MexaHu3M o0pa3oBaHus. Y paBHEHUE CTOSUEH BOJIHBI.

w

No ok

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

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

asrONE



Cemunap Ne § "TepmonnnamMuveckne MeTObl OMMCAHUA MaKpocucTem"
YpaBHEHHE COCTOSHUS UACATHLHOTO ra3a.
Pacnpenenenne sepruu no creneHs M cBo6oabl. CpeiHss SHEPTUsl MOJICKYIIbI.
TemmoeMkocTs. MossipHasi U yenbHas TEIUIOEMKOCTU. Y paBHeHHe Maiiepa.
Buytpennss sHeprus kak QyHKIHsS cOCTOSIHUSA cucTeMbl. PaboTa kak (yHKIus mporecca.
[TepBoe Ha4aIO TEPMOJUHAMUKHY.
M3omporiecchl: M30TEPMHUYECKUH, H30XOPUICCKUH, N300apUIeCKUi, anabaTHIECKUH,
MOJINTPOITUYECKHIA.
7. OHTponus. CBONCTBA 3HTPOIINU U30JIMPOBAHHON CUCTEMBI.
8. BTopoii 3akOH TepMOIMHAMHUKH.
9. Huxin Kapno. K.i.a. nuxna Kapho.

I e

Cemunap Ne 6 "JuexkTpocratuyeckoe noJje"

DIIEKTPOCTATUYECKOE MOJIe. DIEKTpuUYecKuil 3apsia. 3akoH KynoHa.
HanpsixeHHOCTB 25eKTpocTaTuyecKoro nosist. [Ipuninmn cynepno3unuu.

[Totok BexkTOpa E. Teopema I'aycca.

[ToTeHIMaTbHOCTD 3JIEKTPOCTATUYECKOTO NOJIsA. TeopeMa 0 HUPKYJIALMH.

CBs13b MEX1y HAIPSHKEHHOCTHIO U TTOTCHIIHAJIOM.

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

ok w R

Cemunap Ne 7 "IlocTosinublii TOK. Llenn nocrossHHOro Toka'"

DnekTpuueckuii TOK. [IMOTHOCTH TOKa. YpaBHEHHE HEMPEPHIBHOCTH.
3akon OMa 1J1s1 OJTHOPOAHOTO YYacTKa LETIH.

Conpotusienue npoBoguuka. CoeTuHEHHE COMPOTHUBICHUN.

3akon Oma aJia HeogHOpoAHOTO yyacTka 1enu. Ctoporuue cuibl. IJC.
[TpaBuna Kupxroga.

MormtHocTts ToKa. 3akoH Jxoyns-Jlenna.

ok wdE

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

1. VcrouHuku MarHuTHOro mnosis. MarHuTHOE MoJje JBHXKYIIErocs 3apsiia U MPOBOJHHMKA C
TokoM. 3akoH buo-Casapa.

2. TIoTOK W IUPKYJSIMS BEKTOpa MHAYKIIMA MarHuTHOTO mos. Teopema ["aycca u Teopema o
LHUPKYJISLUH.

3. Cumna Jlopenna. [IBrkeHue 3apsHKeHHOW YaCTHIIBI B MArHUTHOM TIOJIE.

4. Cuna Ammepa.

5. 3akon anekTpoMarauTHOM nHAYKINU Dapanes. [Ipasumno Jlenna.

6. BuxpeBoe 31ekTpuiecKoe moie.

7. SIBnenue camounaykuuu. MaaykruBHocTs. ConeHous.

2 cemecTp
Cemunap Ne 9 "Hnrtepdepennus u nudgpaknus ceera’’

1. DaeKTpOMarHUTHBIC BOJIHBI.
2. KorepeHTHOCTH 1 MOHOXPOMAaTHYHOCTH CBETOBBIX BOJIH.
3. HnTtepdepeHnns cBeta OT IBYX UCTOUYHHKOB.



4. NntepdepeHnns cBeTa OT IIOCKONApaUIeIbHON MIaCTHHKY.

5. UuTepdepenius ceera oT MIaCTUHKYU nepeMeHHon Tonmunbl. Konblia HeloToHa.

6. [IpumeHenne nHTEpHEPEHIINH CBETA.

7. SBnenue 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
MUHUMYyMa. 3aBUCUMOCTh HHTEHCUBHOCTH CBETa OT yriia Au(pakiuu.

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

Cemunap Ne 10 "Ilonsipusanus cBera'

1. Ilonspusanus ceera. EcTecTBEHHBIN U OJIIPU30BaHHBIN CBET.

2. Tlonspu3zanus cBera Npu OTPAXXEHUH U IIperoMieHnu. 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 BELIECTBA. BpallieHrne II0CKOCTH MONIApU3alMU CBETA.

Cemunap Ne 11 "KBanroBas ontuka'"

1. TerioBoe wu3nMydeHne aOCOMIOTHO uepHOro Tena. 3akoH Ctedana — bonpiimana. 3akoH
cMenieHus: Buna.

2. KopmyckynsapHO-BOJTHOBOH Ayallu3M cBeTa. JHEPTUs U UMIYibc poToHa. [laBieHue cBera.

3. ®oroaddexr. 3akoHbI PoTodddekra. Dopmyra DUHIITESIHHA.

4. D¢ pext Komnrona. dopmyna KomnroHa.

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

Cemunap Ne 12 "Crpoenue atoma"

Mopnenu aroma. [InanerapHas mozens aroma.

IToctynatel bopa.

W3nydyeHue aroma BO10po/ia M BOAOPOAONOA00HBIX cucTeM. CrieKTpaibHbIe CepUu.
®opmyna bansmepa.

CrneKkTpbl MHOTOJIEKTPOHHBIX aTOMOB. 3aKOH Mo3IH.

agbrwbnE

Cemunap Ne 13 "OcHoOBHBIE 110J10:KeHUS] KBAHTOBO MeXaHMKH'"

1. KBantoBele coctosiHus. BomHoBas QyHkuus u ee ¢usudeckuil cmpicn. [IpuHImm
cyreprno3uiuu. YpapHenue llpeauHrepa, KBAHTOBBIC YPAaBHECHUS JBUKCHHUS.

2. HekoTopble 3a/1a4vl KBAHTOBOM MEeXaHUKU. YacTuiia B 0ECKOHEUHO IITyOOKOW MOTEHIIHATBLHOMI
sme. KBaHTOBaHME YHEPTUH.

3. KBantoBble umcna, XapakTepu3yOIIME IOJIOKEHHE DJJEKTpoHa B arome. KBaHTOBaHHE
sHepruu. KBanToBanne MoMeHTa uMIyJibca. CIIUH 3JIEKTPOHA.



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

Cemunap Ne 14 "ArtomHble siipa, X cBolicTBa. PaqnoakTuBHoCTh"

1. SIBnenue paanoaKTUBHOCTH.

2. OCHOBHO# 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. SlnepHble peakuuu.

2. DHeprus sAepHOU peakIlny.

3. YpaBHEeHHE U SHEPreTHUEcKoe yciaoBHe o-pacnana. CBsi3b SHEPTUU O-UYACTHUIBI C IEPUOIOM
nonypacnazaa. TyHHenpHbIN 3 ekt mpu o-pacnane. CoekTp o-4acTHII.

4. XapakTtep cnekTpa y-usnydeHus. [Ipoueccel B3auMOAEWCTBUSI Y-KBAHTOB C BELIECTBOM.
3aBUCHUMOCTh HMHTEHCUBHOCTHU Y-M3JIyd€HUS OT TOJIIMHBI cjos BemecTtBa. CpaBHEHUE
MPOHUKAIOIIEH CIOCOOHOCTH Pa3TUYHBIX BUJIOB U3ITYUCHHUS.

5. Tpu Buma PB-pacnaga. DHepreTHdeckuil crektp [-yactui. ['umore3a HeHTpuHO. 3aKOHBI
coxpaHeHus pH -pacnane. Jlentonsl. JIENTOHHBIN 3apsiI.



puiaoxenne 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 CPEICTBA

OIIK-1: Cnnocoben peuiaTth 3aaa4u HpO(I)eCCHOHaHBHOﬁ JACATCIIbHOCTH HAa OCHOBEC HMCIIOJIb30BAHHA TCOPECTUUCCKUX U MMPAKTUICCKUX OCHOB €CTCCTBCHHBIX U

TEXHUYCCKUX HAYK, a4 TAKKC MAaTCMAaTUYCCKOr'O almapara

OIlK-1.1

Omnpenensier XxapaKTepUCTUKU
(U3NIECKOTO U XUMUIECKOTO
nporecca (SBJIeHUS),
XapakTEpHOTo Ui 00BbEKTOB
npodeccuoHaNbHOM
NesITeIbHOCTH, HAa OCHOBE
TEOPETUYECKUX U
HKCIIEPUMEHTATBHBIX
HCCIeI0BaHuN

Ilepeuenb TeopeTHYecKMX BONMPOCOB K 3auety ( 1 cemectp):

1. Kunemaruka nocrymarenbHoro aBuxkeHus. IloHsTue paamyc-BeKTOopa, CKOPOCTH U YCKOPEHHUS.
Hauanbnele ycnosus. [Ipsmas u oOpaTHas 3a1auil MEXaHUKH.

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

3. KpuBonuneitHOe aBrkeHue. TaHTeHIMATLHOE W HOpMalbHOE yckopeHue. [loiHOE yckopeHue.
YTroi 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. Bpamenne BOKpyr HEMOABIWKHON ocl. MOMEHT MHepIH. Pacyer MOMEHTOB HHEPIIMH TPOCTHIX
ten. Teopema Ilrelinepa.

7. 3aKkoHBl COXpPAaHEHUS B MEXaHMKe. 3aMKHYTas CUCTEMa. 3aKOHbl COXPAHEHUs HUMIIYyJIbca M
MOMEHTa UMITYJIbCA.

8. Pabora u momHOCTh. KHHETHUECKAs SHEPrHsl TOCTYNATENIBHOTO U BPALIATEIbHOIO IBUKEHHUS.

9. KoncepBatuBnble cuibl. [loTeHmanpHas sHeprus. 3aKOH COXpPAHEHHUs TMOJTHON MeXaHW4YeCKOH
JHEPIUH.




Kon nnaukaropa

Nupukatop A0CTHXKEHUS
KOMIIETEHIINH

OneHouHble CpeaCTBA

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

11. T'apmonmueckue KojeOaHUs. AMIUIMTYJa, YacToTa, HavaidbHas (a3a. MaremaTHuecKuil 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 umnynbe. CBsI3b Macchl, SHEPTrUM M HMMITYJIbCA YaCTHIIBI. DHEPTHs TOKOSI.
3aKOHBI COXPaHEHUS IPU PEIATUBUCTCKUAX CKOPOCTSX.

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

18. ®yHKIMSA pacrpeneieHus CIIy9allHON BeIWUYWHBL PacrpenencHue MOJEKYNI IO TPOSKIUSIM
CKOpPOCTEH.

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

20. Mopnenp wuaeanpbHOTO Ta3za. JlaBneHWe W TeMmIeparypa € TOYKH 3pPEHHS MOJICKYISIPHO-
KMHETUYECKOW TEOpUHU. Y paBHEHUE COCTOSIHUS MJI€AIbHOIO Irasa.

21. PacnpeneneHune MOJIEKYJ HICATHHOTO Ta3a 110 BBICOTE B TOJIE TSHKECTH 3emMiti. bapomerprueckas
bopmyna.

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

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

24. Pabora kak ¢pyHKIuUs nporecca. M3oxopuiecknid, H300apuvecKuii ¥ N30TEPMHUECKHU TPOIIECCHI.
25. Tlonarue TermnoeMKOCTH. TeIIOeMKOCTh MPH HM30XOPUYECKOM M HM300apHUYECKOM IPOLECcCax.
ITocTossHHas aguabaTsl.

26. Anmabatuueckuii mpormecc. [lepBoe Hayamo TepMOIMHAMMKH I aJuabaTHUECKOTO Ipolecca.
VYpasuenue [lyaccona.




Kon nnaukaropa

Nupukatop A0CTHXKEHUS
KOMIIETEHIINH

OneHouHble CpeaCTBA

27. Huxnnueckuit mponecc. Koaddunuent mone3Horo AeicTBUS TEIUIOBOW MamuHbL. BTopoe
Hayaso TepmoauHaMuku. @opmynuposku Kiaysuyca u Kenbsuna.

28. IIpobirema HEOOPATUMOCTH TETUIOBBIX IPOIIECCOB. DHTPOMHUS CHCTEMBI U ee cBoicTBa. Teopema
HepHucra.

29. OCHOBHOE ypaBHEHHE TEPMOJUHAMUKH. DHTPOMUS UACATHHOTO Ta3a. M3MeHeHue sHTPONuM npu
u3onpolueccax.

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

31. Craructuyeckuii Bec wmakpococtosiHus. CyTtb HeoOparumocTu. CTaTHCTHYECKUH CMBICTT
suTponuu. Gopmyia bonsimana.

32. I'paHHIBl MPUMEHUMOCTH MOJEIU HJCABHOTO raza. YpaBHeHue Ban-nmep-Baanbca. M3otepmbl
peaJIbHOTO ras3a.

33. Cwuuibl B3aMMOJICHCTBHS B TIPUPOJIE. DIIEKTpocTaTuieckoe mose. 3akod Kymona. HampsikeHHOCTH
ANEKTpOCTaTHYeCKOro nosst. [IpuHiun cyneprnosnnuu.

34. Cunoseie muHU. [T0TOK BEKTOpa HAMPSHKEHHOCTH AJIEKTpocTaTHdeckoro moiist. Teopema [Maycca.
35. Ilorennman. Teopema O LMPKYJIALUN BEKTOpa HANPSIKEHHOCTU 3JIEKTPOCTATUYECKOTrO MOJIS.
CBs13b M@Ky HAIIPS’KEHHOCTHIO U TTOTEHIIUAJIOM.

36. DnektpoemkocTh. KonpeHcartopel. CoenuHeHME KOHJIEHCATOPOB. JHEPrUsi  KOHJEHcaTopa.
OHeprus EKTPUIECKOro MOJIs.

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

38. ConpotusneHue npoBogHUKOB. CTopoHHHUE cuitbl. 3akoH OMa B MHTErpalibHON (opme.

39. IpaBuna Kupxroda mms pacdera pa3BeTBICHHBIX Ierell. MomHOCTh TOoka. 3akoH JlKoyis-
Jlenua.

40. Egunas mpupoja 3JIeKTpUYeckoro U MarHutHoro nosst. [lone apwxkymerocs 3apsaa. [IpuHuun
CYIEepHO3UIIMA MarHUTHBIX noJsied. 3akoH bruo-Casapa.

41. IloToxk W LUPKyIsAUs BEKTOpa MHAYKIMM MarHuTHOro mnojis. Teopema ['aycca m teopema o
LHUPKYIALNH.

42. Cuna Jlopenua. Cuia Ammepa.

43. 3akoH snektpomMarHuTHoW wHAykiuu Dapanes. [IpaBuno Jlenma. BuxpeBoe anexkTpuyeckoe
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ToJIE.

44. Slpnenue caMOMHAYKIMH. WHIYKTUBHOCTh. DHEPrus KOHTYypa C TOKOM. DHEpPrusi MarHUTHOTO
TIOJIS1.

45. Dnextpuueckoe mosie B BemiecTBe. [lonmspu3anus OudNeKTpuka. BekTop sneKTprU4ecKoro
cMeleHus. Juanekrpuueckas MpoOHUIIaeMOCTh BEIIECTBA.

46. MarnutHoe monle B BemecTBe. HamarHuwueHHOCTh. HamnpsskeHHOCTH MarHUTHOTO — TIOJIA.
MarnuTHas NpOHULIAEMOCTH BelecTBa. PeppoOMarHeTUKH.

Ilepeuenn BonmpocoB k 3k3ameHy (2 cemecTp):

1. Cucrema ypaBHeHuil MakcBema Kak 00OOIIEHHE Pa3pO3HEHHBIX SBICHUHN 3JEKTpUYECTBA U
Marterusma. MarepuaabHble ypaBHEHUS.

2. CsoiicTBa ypaBHeHM MakcBera. [Ipeacka3anue cyiiecTBOBaHHS 3JIEKTPOMArHUTHBIX BOJIH.

3. DrnexTpomMarHUTHbIE BOJIHBEL. BomHOBOE ypaBHeHMe. CBOICTBA AIIEKTPOMArHUTHBIX BOJTH.

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

5. EcrectBenHblii n monspu3oBaHHBIA cBeT. CTeneHb MOJAPU3ALUU JMHEWHO MOJSAPU30BAHHOTO
cBeTa. 3akoH Maitoca.

6. [lonmspuszauus npu oTpakeHUH M MPEJIOMIIEHUH CBETA HA TPaHULE pas3jesia AUIIEKTPUKOB. YTOI
Bbprocrepa. /IBoliHOE mydenpenoMIICHHE.

7. CrocoObl monspu3anu ectecTBeHHoro cBera. Ilpuama Huxons. Bpamienune mockoctu
MOJIAPU3ALlMU CBETA MPHU MPOXO0KIEHUU Yepe3 ONTUYECKH aKTUBHYIO CpPENY.

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

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

10. OnTuyeckas pa3HOCTh xoja. CBsI3b ONTHYECKOM Pa3HOCTH XOJa JBYX BOJH C Pa3HOCTBIO (a3
MEXIy HUMH. Y CJIOBUS MaKCUMyMa 1 MUHUMYyMa.

11. Cxema IOura gns HaOmomeHuss wuHTepdepeHunu. BpemeHHas W HpocTpaHCTBEHHAS
KOTE€PEHTHOCTb.
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12. Unrepdepenuns B TOHKHMX IUIeHKax. HaOmionmenwe kosnen HploTOHA B OTpaKeHHOM U
IIPOXO/SAIIEM CBETE.

13. SBnenue nudpaxumu. Judpaxmus Openens u Opaynrodepa. [Ipunuun [roiirenca-dOpenens.

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

15. Mudpaknus Dpaynrodepa Ha y3koi mpsiMoiauHerHOW mmienu. [(udpaxinuoHHas pemieTka Kak
COBOKYITHOCTb KOHEYHOI'O YHCJIA ILEIEH.

16. TemnoBoe wn3nyuyenue Tena. 3akoH Credana-bonbimana. 3akoH cmemeHuss Buna. ['mnotesa
[Inanka.

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

18. ®oronsl. JlaBnenue ceeta. KopmyckysipHO-BOJTHOBOMW JAyan3M CBETA.

19. Paccesnue potona Ha cBoO01HOM tekTpoHe. Popmyna Komnrona.

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

21. Tpuanun wHeonpeaenennoctu. CooTHOIEHNE HeonpeaeneHHocTel [ eizendepra. OcobeHHoCcTH
IpoLecca U3MEPEHNs] B KBAHTOBON MEXAHUKE.

22. dwusuveckoe WCTOIKOBaHHWE BOJIH Jie bpoiinsa. BomHoBas ¢yHkius u ee coiictBa. IlnoTHOCTH
BEPOSATHOCTH OOHAPY)KEHUS YAaCTHILIBI.

23. OcHOBHas 3ajladya KBAaHTOBOW MeEXaHHWKH. HecrarmoHapHOoe W CTaIllMOHAPHOE ypaBHEHUE
[Ipénunrepa.

24. Yactuma B OJHOMEpPHON OECKOHEYHOH NPSIMOYTOJBHOW TOTEHIMAIbHOH sMe. KBaHTOBaHme
sHepruu. CoOCTBEHHBIE (PYHKIIUU COCTOSIHUS YACTHIIBI.

25. TIpoxoxkmeHue YacTUIIHI Yepe3 MOTeHIIMAIBHBINA 0apbep. TyHHETbHBIH 2 (heKT.

26. KBaHTOBBIN rapMOHHUYECKUI OCIIMILIATOP.

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

28. Uzmyuyenue BoJopoa0no00HbIX cucteM. CriekTpaibHbIe cepur atoma Bopopoaa. ObobuieHHas
dhopmyna bamemepa.

29. CnekTpbl MHOTORJIEKTPOHHBIX aTOMOB. 3aKOH MO3JH.

30. VYpasuenue Illpemunrepa mns atoma Bomopona. KBaHToBaHme MoMeHTa mMmmyibca. [IpaBuia
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otOopa.

31. CnuH snexkrpoHa. KBaHTOBbIE UMCIa, ONKCHIBAIOIINE COCTOSHUE 3JIEKTpoHA B aToMe. KpaTtHocTh
BBIPOKJICHUS dHEepreTndeckux yposHeu. [Ipuanun [Taynu.

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

33. CBobOojHble 37eKTPOHBI B MeTasuie. DHeprus depmu. 30HHAs TEOPUs TBEPABIX Tell.

34. DnexTponpOBOJHOCTh METAJUIOB H MOJIYIIPOBOJAHUKOB. CBEPXIPOBOAMMOCTb.

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

36. CocTaB 1 XapakTepUCTUKU aTOMHOrO siapa. KanenbHas mozens. Pasmep u cniuH siapa.

37. Macca u 3Heprusi CBSi3M aTOMHOTO Spa. 3aBUCUMOCTH YIEIBHON SHEPTHs CBS3H OT MAacCOBOTO
yucaa. O6onoueyHas MoJieNb sApa.

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

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

40. Tpwu Buga B-pacnama. DHepreTHUeckuii crekTp B-yactun. HelitpuHo.

41. OcoOenHoctu y-u3nyueHus saep. [lpoxoxaenue y-KBaHTOB 4epe3 BELIECTBO.

42. Knaccuduxanus sieMeHTapHbIX yacTull. JlenToHsl. JIenTOHHBIN 3aps.

43. Anponsl. bapnonnsrii 3apsin. KBapkoBasi MOfens aipoHOB.

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 «IIpumeHeHre 3aKOHOB COXPaHEHHUS JJIsl ONPEIETICHUS] CKOPOCTH TOJIETa MY

1. TlpuBenute mpumepbl CHII, AAIONIMX pa3Hble BUJbI MOTEHIMAIbHOW »Hepruu. Kakue u3 HuUx
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MPUCYTCTBYIOT B aHHOU paboTe? M300pa3ure cxeMy 3KCIEPUMEHTAIBHOW YCTAHOBKU U YKAKUTE
Ha Hel CUJIbL, IEHCTBYIOLIME Ha BCE TeJla, BXOAIIME B CUCTEMY, B KaXK/Iblii MOMEHT BPEMEHHU.
Kakne BeMYMHBI MMEIH KHHETHYECKas! M MOTCHIMAIbHAS SHEPTUsl CUCTEMBI «ITyJIS+MasTHUK» B
pa3nuuHble MOMeHTHI omnbiTa? [IpencTaBpTe cxeMy M3MEHEHMsS KMHETHYECKOH M MOTeHLHAIbHOM
SHEPIUU CHCTEMBI.

Jl1l KaKMX MOMEHTOB BPEMEHHU B JIAaHHOM 3KCHEPUMEHTE MOKHO NPUMEHSATh 3aKOH COXpaHEHHUs
MEXaHUYECKOM 3HEPIuy, a JUIsl KaKuxX Helb3s U nouemy? Cxema.

JU1l KaKMX MOMEHTOB BPEMEHHU B JIAaHHOM 3KCIEPUMEHTE MOKHO NPHUMEHSATh 3aKOH COXpaHEHHUs
HMITYJIbCA, a JUIsl KaKUX Heb3d 1 nouemy? Cxema

Hcnonb3ys 3akoHBl COXpaHEHHUs MOJNydyuTe (opMylly Ajs pacyera CKOpOCTH IojieTa IyJld B
JTAaHHOM padoTe.

Kak npounsBoautcst 06paboTKa SKCIEpUMEHTANBHBIX TaHHBIX B TaHHOH paboTe. Kak onpenensercs
JIOBEPHUTENBHBI HMHTEPBal CKOPOCTH M CPEIHSS KBaJpaTHUECKas TOTPEIIHOCTh OTKJIOHEHHUS
MasTHUKA?

Ne 4 «MccnenoBanue BpalaTeIbHOTO ABHKEHUS TBEPOTO TeJa BOKPYT HEMOABUKHOM OCH»

1.

=

KaxoB xapakTep 3aBUCUMOCTA MOMEHTA MHEPIIUU OT PACCTOSHUS, HA KOTOPOM HaXOIHUTCS TENO OT
ocu Bpaienusa? B nannoit padote. [loctpoiite rpaduk 3T0i 3aBUCMOCTH.

Kak sxcniepuMeHTaIbHO Onpe/esnseTcss MOMEHT MHEPIMU Tella B TJaHHOM J1JabopaTopHO# paboTe?
Kakwne 3aK0oHBI cOXpaHeHHsI TPUMEHSIOTCS /ISl BEIBoJa pacdeTHRIX (popmyn? Tlomyunte hopmymy
JUIS pacueTa MOMEHTAa MHEePIIUU MasTHHUKA.

KakoBa 3aBHCHMOCTH YTIJIIOBOTO YCKOpEHHS Tella OT MOMEHTa MPHJIOXKEHHBIX K HeMy CHII U
MomeHTa nHepuuu tena? [locrpoiite rpaduk 1aHHONM 3aBUCIMOCTH

Kak na wmastHuke OOepOeka MoOryT OBITH OIPEACIICHB YIIOBOE YCKOPEHHE, MOMEHT
JEUCTBYIOIUX CHJI 1 MOMEHT MHEPIHU?

Kak B nmanHO#l paboTe paccuMThIBaeTCs MOTPELIHOCTh OMpENEiIeHHs] MOMEHTa WHEpLHMH Tela
OTHOCHUTEJIBHO MTPOU3BOJILHOW OCH BpalLIeHUs?

ITpogeMoHCTpHPYITE BOZMOKHOCTS IpuMeHeHUs cpeabl Microsoft Excel (wmum npyroi cpenpr) mis
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00pabOTKH IKCIIEPUMEHTAIBHBIX JTAHHBIX.

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

1.

w

[Touemy xoneGaHusi MasiTHUKA B JaHHOH paboTe OyAyT 3aTyXarolMMH, JaKe MPH BBHIKIIOUYEHHOM
aJieKTpoMaruute?

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

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

KakoB ¢u3uveckuii cMbICT BETHMYMH NMPUMEHUTEIHHO K JaHHOW paboTe: HavyajdbHAs aMILTUTYAA
KonebaHul, HauvanbHas (aza KosneGaHWH, Kpyropas d4acToTa KojeOaHWH, Mepuoja KosjeOaHWi,
KOd(ppUIMEHT 3aTyxaHusi, BpeMs peJaKcaluu, JorapuMUYECKUid JIEKPEeMEHT 3aTyXaHuf,
no6potHocTh. Kak oHu Menstorcs ¢ poctom U?

Kak MeHsIoTCS XapaKTepUCTHKH 3aTyXalolMX KOJIEOAaHWH HadaldbHAas aMIUIMTyJa KoJeOaHWi,
HavanbHas (aza KoyieOaHUM, Kpyropas 4acTroTa KoyieOaHuM, nmepuoja KonebdaHui, ko3 UIEeHT
3aTyxaHHs, BpeMs pellaKCalliH, JIOTapu(PMHUUYECKH JTeKPEeMEHT 3aTyXaHHs, TOOPOTHOCTH €CIH
OJMH W3 MapaMeTpoB MaHHOTO ¢u3mueckoro mastauka: | , m , L , K yBemuuutcs (mmbo
YMEHBIINUTCS) NMPU (PUKCUPOBAHHBIX 3HAUEHUSX OCTABIINUXCS?

Jnis1 uero, B JaHHOM paboTe, TpaguKH CTPOST B JorapupMUUEcKoM MaciTade?
[TponemMoHCTpUpPY#TE BO3MOKHOCTD IpuMeHeHus cpeibl Microsoft Excel (wmm mpyroii cpejibr) aist
00pabOTKH IKCIIEPUMEHTAIBHBIX JTAHHBIX.

Ne 11 «M3ydeHne cTaTHCTHYECKUX 3aKOHOMEPHOCTEN)

1.

w

KakoBo pacnpenenenue npobu mno sueiikam Ha gocke lanbrona? Kakoe pacmpenenenue
aHAJIOrMyHO naHHOMYy B MKT?

KakoBo pacnpenenenue 37MeKTPOHOB [0 MOAYJIIO CKOPOCTH B JaHHOM pabore? UTo MpOUCXOIUT
pU U3MEHEHNUHU HaIpsDKEHUS Hakama?

Kakue cratuctuueckrie METOAbI MPUMEHSIOTCS B TaHHOU padoTe?

[TpogeMoHCTpHUPYHTE BO3MOKHOCTH IpuMeHeHHs cpeabl Microsoft Excel (mmm apyroit cpempr)
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U1 00pabOTKU IKCTIEPUMEHTAIBHBIX JTAHHBIX.

Ne 14 «Onpenenenue nokaszareins aguadatel Meto oM Kinemana u Jlezopmay

=

OO0BsicHUTE X0/ IKCIIEPUMEHTA U PE3YJIbTATHI pacuera.

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

rpapuuecKu.

3anumuTe ypaBHEHHUs IS BBIBO/IA OPMYJIBI IIOKA3aTeNst aauadaThl.

4. TlpomeMOHCTpUPYITE BO3MOXXHOCTh IpuMeHeHus cpeabl Microsoft Excel (wimm mpyroii cpenbr)
111 00pabOTKU SKCIIEPUMEHTAIBHBIX TAaHHBIX.

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

w

Ne 21 «HccnenoBanue QJICKTPOCTATUYCCKOI'O IMOJIA € ITIOMOLIBIO 30HAA»

1. UYto Takoe HampsKEHHOCTH ekTpuueckoro noia? Kak rpaduuecku mpencTaBuTh pacipeiencHue
HaMpPsKEHHOCTH B Pa3HBIX TOYKAX JIEKTPUUECKOTO MOJIS B TaHHOM paboTe?

2. Uto Takoe TOTEHIHMAN J3JIeKTpocTtatudyeckoro monsa? Kak rpadudecksn TpeJCTaBHUTH

pacmpeseneHre MoTeHIIMaNa B pa3HbIX TOYKAX dJIEKTPUIECKOro MO B JaHHOK paboTte?

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

3aMKHYTOMY KOHTYpPY, OTPaHMYEHHOMY Yy4YaCTKaMH CHJIOBBIX WU SKBUIOTCHIHAIbHBIX JIMHUN?

Brruucnure paboty 1Mo nepeMenieHuro 3apsja mo 3a1aHHONW TPACKTOPHH.

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

w

Ne 24 «Pacmmpenue npezaena M3MEepeHHs aMIIEpMETPa IOCTOSTHHOTO TOKa

1. KakoB mnpuHLIMI JEHCTBUS BJIEKTPOU3MEPHUTEIBHBIX MPUOOPOB MAarHUTOIJIEKTPUUYECKOTO H
9JIGKTPOMArHUTHOTO THIIA, IPUMEHSEMBI B JaHHOU paboTe?
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Uto Ha3pIBalOT TOKOM IMOJHOTO OTKJIOHEHUS W HANpsHDKEHUEM TMOJHOTO  OTKJIOHEHHUS
ANEKTPOU3MEPUTETHLHOTO ITprudopa?

Kakum 00pa3oM BKITFOYAIOT aMIIEPMETP U BOJIBTMETP B DJIEKTPUICCKYIO IIETIh JIJIS H3MEPECHUS TOKa
u Hanpspkenus? [IpogemMoHCTpupyiiTe HAaBBIKM BKIIOUEHHUS 3TUX HPUOOPOB B DIEKTPHUUECKYIO
LEIIb.

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

Uro Ttakoe pgobaBoyHoe compotuBieHue? [lns dyero uW  Kak  OHO  HUCHOJb3yercs?
[IpoaeMoHCTpHUpYHTE UCIIOIB30BAHKUE JOOABOYHOTO COITPOTUBIICHHSI.

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

Kak B manHoi1 paboTe MUHUMH3UPYETCS MOTPEIIHOCTh IKCIIEPUMEHTANBHBIX JTAHHBIX?

Ne 28 «Onpenenenre MHAYKTUBHOCTH KaTyIIKA U MarHUTHOM NMPOHUILIAEMOCTH (DeppOMarHUTHOTO

TEa»

1. Kaxue mpubopbl NPUMEHSIUCh B JIaHHOM paloTe Njs Oompeenus MmapaMeTpoB MOCTOSHHOTO U
IIEPEMEHHOTO TOKa?

2. Tlomyuutre Qopmymny g pacueTa IIOJHOTO CONPOTUBJICHUS LIENH MEPEeMEHHOTO TOKa,
HCTIONB3YEMOU B TAHHOU paboTe (MM MpeICTaBIEHHOMN MPETojaBaTesieM).

3. Kak ompepensnach WHIYKTHUBHOCTh KaTyIIKU B JaHHOU pabore? Kakum eme crmocobomM MOXKHO
OIpECACIINTD I/IH)IYKTI/IBHOCTB?

4. TIpoaeMOHCTpUpYHTE BO3MOXHOCTD puMeHeHust cpeasl Microsoft Excel (wmm apyroii cpezpl) muist

00pabOTKHU IKCIIEPUMEHTATBHBIX JAaHHBIX.

2 cemecTp
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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 Kosel HpioToHa.
[Tosyanre dhopMyity st onpeaeNicHUs paanyca KPUBU3HBI JINH3HIL.

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 XapaKTEepPUCTHKH JUQPPAKIMOHHON peIIeTKH, NpUMEHSeMOH 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 1aHHO pab0oTe MUHUMHU3UPYETCS MOTPEIIHOCTh SKCIIEPUMEHTAIBHBIX JaHHbBIX?

Ne 35 ((Ol'[peI[eJ'IeHI/IC KOHICHTpaluKu paCTBOPOB Caxapa U IMOCTOSIHHOM BpalicHusdg»

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

2. TlosicHUTE YyCTPOWCTBO W MPUHIIMIT ACHCTBUS MPU3MbI Hukomst

3. TlosicHUTE YyCTPOWUCTBO M MPUHIIMIT ASUCTBUS MOJYTEHEBOTO CaXaprUMeTpa

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

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

[Ipoananu3upyiite noiay4eHHbIE B 1abopaTopHoii pabore BAX

Kak onpenensiercs nocrosiHHas [1anka B JaHHOM 3KCIIepUMEHTE?

Kak B naHHO# paboTe MUHUMHU3UPYETCS TOIPEITHOCTD IKCIIEPUMEHTAIBHBIX JAHHBIX?

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

Ne 41 «MccnenoBanue BO30yX ACHUSI aTOMOB raza

N

OOBsiCHUTE IPUHIIMII ONIpeIeeHUsI BO30YKICHHBIX COCTOSIHUI aTOMOB rasa B 3KCIIEpUMEHTe?
[Tosicaute npuHIMI PabOTHI AIEKTPOHHOM JIAMITBI

B kakoM nuamna3oHe 3JIeKTPOMarHUTHBIX BOJIH JICKHUT HU3JTydeHHE BO30YXKIEHHBIX aTOMOB I1apoB
PTYTH U oyemy?

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

Ne 42 ((OHpCI[eJ'IeHI/IC T'JIaBHBIX KBAHTOBBIX YHUCCII BO36y>KI[eHHLIX COCTOSIHHM aToMa BOOOpPOOA»

=

w

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

Yro Ha3bIBACTCS TPaTyHPOBOYHBIM IPAPUKOM?

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

No 51 «M3ydyeHue 3akOHOMEPHOCTEH o-pacmaaay

1.

YTto Takoe aKTUBHOCTH PaaArOaKTUBHOI'O 3JICMCHTA, €€ BHIYUCIICHUC U CAMHUIBI U3BMCPCHUS.
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obrwmn

B uem coctour 3akown I'eiirepa - Herrona?

Kak o1ieHuTh 3HEPruto o - YaCTULIbI?

YcTpoiicTBo 1 mpuHLHKI paboThl cueTurka [ eitrepa-Mrosepa.

[TpomeMOHCTpUPYITE BO3MOKHOCTD IpuMeHeHus cpeibl Microsoft Excel (wim mpyroii cpeibr) st
00pabOTKU IKCIEPUMEHTAIBHBIX JTAaHHBIX

Ne 53 «Onpenenenre MakcUMaabHOW SHEPTUH B-4aCcTUI U UACHTU(DUKALNS PAIHOAKTUBHBIX

MpenapaToBy

1. Kakwue u3BecTHBI pa3HOBUIHOCTH OeTa-pacnana? Kakas u3 HUX UCCIENyeTCsl B JaHHOM
JKCIEpUMEHTE?

2. B xakmx amara3oHax HaxOJsATCs TIEPUOJIBI MOTypaciiaga ¥ SHePTun OeTa- paciajia mpUpPOTHBIX
PaaMOHYKINJOB?

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

[TpoxeMoHCTpUPYHTE BO3MOKHOCTD TipuMeHeHus cpeabl Microsoft Excel (vmu mpyroit cpess)

JU1s1 00pabOTKU SKCIIEPUMEHTAIbHBIX TaHHBIX

OIIK-1.3

Pemaer umH)XeHepHBIE 3amauul C
MOMOIIbIO MaTeMaTH4eCKOro
amnmapaTta BEKTOPHOM aireOpsl,

AQHAJUTUYECKOM TE€OMETPUH
MaTEeMaTU4YeCKOro aHalu3a

n

IIpuMepHBIH NepedyeHb NPAKTHYECKUX 3adaHUI

1 cemecTp

3ananue 1.Touka QBMXKETCS B IUIOCKOCTH XOY I10 3aKOHY: x =-2t;y =4t(1—t). HaliTu ypaBHeHue

tpaekTopuu Y = f(X) u n300pa3uts ee rpadudecku; BeKTop ckopoctd V ¥ yCKOpeHHs a B

3aBUCUMOCTH OT BpCMCHU; MOMCHT BPEMCHU to, B KOTOpBIﬁ BCKTOP YCKOPCHUA a cocraBiseT yroJia /4

¢ BekTOpoM cKopocTH V . OTBET: y=—x2—2x; V =2 +4(1—21)], a=-8] , t=0,75c.

3ananme 2. Teno BpaiaeTcs BOKPYT HEMOABMKHOM OCH IO 3aKOHY ¢ =2+4-t—2-t. Halitu: 1) cpennee
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3HAYCHHE YITIOBOI CKOPOCTH () 32 IPOMEXYTOK BpeMeHH OT =0 10 0CTaHOBKH; 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: 2pan/c; 3 pam/c; 9 m/c’.

3aganme 3. [1lap maccoii M;=4Kr JBUKETCS CO CKOPOCThIO V1=5 M/C ¥ CTAJIKMBAETCS C IIIAPOM
Maccoil M, =6 KT, KOTOPBIN JIBIKETCS €My HaBCTpeUy co ckopocThio V=2 m/c. Onpenenure
CKOPOCTH IIIApOB TOCIIe yaapa. Y 1ap cCuuTaTh a0OCOIIOTHO YIPYTHM, IPSIMBIM U IICHTPAIbHBIM. OTBET:
3,4 m/c, 3,6 M/c.

3ananue 4. Ban B Bujie CIUIONTHOTO IIMJIMHIPA Maccoi M;=10 Kr Haca)keH Ha TOPU30HTAIBHYIO OCh.
Ha nununap HaMoTaH mHyp, K cBOOOJHOMY KOHITY KOTOPOTO MoABeIIeHa Tupsi Maccod My=2 kr. C
KaKMM YCKOPEHHEM OyJIeT OITyCKaThCs THPSI, €CITH ee IPEoCTaBUTh caMoii ce6e? OTrer: 2,8 M/c’.

3aganue 5. OnpeaenuTs Nepuol, YaCTOTY U HaYaJIbHYIO a3y KoyieOaHUI TOUKH, IBUKYLIEHCS 110
-1
YPaBHEHHIO: x = A-sino(t+7) TA€ ©=2,57 ¢, 7=0,4 ¢,A=0,02 m. KakxoBa cKOpOCTb TOYKH B MOMEHT

Bpemenn 0,8 ¢. Otser: T=0,8¢; v=1,25 ¢’*; V=0,157 m/c.

3ananue 6. Toueunslie 3apsanael ;=10 BHK1 u 02=-20 K1 HaxoxsTCcs B Bo3ayxe Ha paccTostHuu 10 cm
Ipyr oT apyra. OnpenenuTs HalpsHKEHHOCTh MOl B TOUKE A, y/IaJeHHON Ha pacCTOsHUE 6 CM OT
IIEPBOTO M Ha 8 cM OT BTOPOro. Kak M3MEeHUTCS NOTEHIMAIbHASI SHEPT U B3aUMOJIENCTBUS 3apsJI0B,
€CITU TIePEeMECTUTh BTOPOI 3apsij B 3Ty Touky? Kakyro aiist 3TOro Hy>)kHO coBepIIUTh padboTy? OTBeT:
37,6 kB/m; 12 mMxJIx.

3aganue 7. Tpu MIOCKUX BO3IYITHBIX KOHAeHCaTOpa ¢ eMKocTsAMU C1=1,5MKkD, C,=7 Mx®D, C3=2
MK® cOeITMHEHBI TOCIE0BATENBHO U MPUCOSIUHEHBI K HICTOYHUKY TOKa. [Ipu 3TOM 3apsi BToporo
KOHJIeHCcaTopa paBeH 14- 10 K. a) Haiitu snepruro 31oii 6atapeu. 6) He oTkitouas HICTOYHHUKA TOKA
oT OaTapeu KOHICHCATOPOB, Pa3BUTAIOT IIACTHHBI TPETHEro KOHACHCATOPA, YBEINIHBAS
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paccTositHue MeXAy HUMHU B 2 pa3a. HaliTu usmMeHeHnue eMkocTu u 3apsna 6arapeu. Oteet: 490 M/ x,
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 TToNTF0caMu. CorpoTuBiieHre R coeTMHUTENBHBIX MPOoBOA0B 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 MPOBOJA TaK, YTO €ro IJIOCKOCTh MapajuiesibHa npooay. [lepnenaukysp,
BOCCTaHOBJICHHBII Ha MPOBOJ U3 LIEHTPA BUTKA, ABJSETCS HOPMAJIBbIO K IJIOCKOCTH BUTKA. CHila TOKa
B mipoBo/ie 11=5A, cuna Toka B BUTKe TokH |,=1A. PaccTrosiHue oT 1ieHTpa BUTKa 10 mpoBoaa 0=20 cM.
Ornpenenure MarHUTHYIO MHIYKIUIO B IIeHTpe BUTKA. OTBeT: Bo=0,5MK T

3ananmue 10. [TpoBoasamuii mockuil KOHTYp, UMeIOLIHH (hopMy OKpyKHOCTH paauyca I = 0,05 m
MTOMEILEH B OJJHOPO/IHOE MATHUTHOE MOJI€ TaK, YTO JMHUM MAarHUTHON MHAYKIUU TO0JIs HalpaBJIeHbI
MEePIEHIUKYISIPHO TIIOCKOCTH KOHTYpa. CompoTtuBieHue KoHTtypa R =5 Om. MaruutHast iHIyKIust
Mensiercs 1o 3akoHy B = kt, rae k = 0,2 Ta/c. Onpenenure: a) 3.71.C. HHAYKIIUH, BOSHUKAIOIIYIO 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.

3ananme 11. Katyiika HamoTaHa MeAHBIM MPOBOAOM auamerpoM d=0,2 MM ¢ obreit amunaoi =314 m
u umeeT UHAYKTUBHOCTh L=0,5 I'H. Onpenenuts conpoTuBieHUE KaTyIKuU: 1) B IENH MOCTOSIHHOTO
TOKa; 2) B IIeNH epeMeHHOro Toka ¢ yactoroit v=50 I'u. OtBer: R=160 OM; R=224 Om.

2 cemecTp
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3ananme 12. B onbite HOHra crekisiHHas MIaCTUHKA TOJIIMHON B 2 CM TOMENIAETCS Ha TyTH OJTHOTO
13 UHTEPpPEpUPYIONTUX JTydel MeprneHIuKYISIpHO ay4dy. Ha CKOJIbKO MOTYT OTJIMYAThCs IPYT OT JIpyra
3HAYCHHMS TIOKA3aTeNsl MIPEIOMIICHHUS B Pa3IMYHBIX MECTaX IUIACTUHKH, YTOOBI U3BMCHEHUE Pa3HOCTH
X0Ja OT 3TOM HEOJHOPOJAHOCTH He TpeBbimano 1 Mkm? OtBeT: A<N=5- 10°°.

3aganue 13. [Tyuok 6enoro cBera najaeT HOPMaIbHO K MOBEPXHOCTU CTEKISTHHON TUIACTUHKU
tosmHoi d=0,5 MkM, Haxomsmielcs B Bo3ayxe. [lokaszatens npegomiieHus crexia n=1,5. B
pe3ynbrare HHTep(epeHIIMY HHTEHCUBHOCTh HEKOTOPBIX BOJIH, AJTUHBI KOTOPBIX JIeXkKaT B Mpeaenax
Bugumoro crekrpa (ot 400 no 700 HM), ycunuBaeTcs pu oTpakeHuu. OnpenenuTe JUIMHbI 3TUX
BosiH. OtBet: 0,6 Mkm4 0,43 MKM.

3aganue 14. [Tnockas BoiHa (A=0,5MKM) ajaeT HOpMaJIbHO HA JUadparMy ¢ KpYyriibIM OTBEPCTHEM
mramerpoM 1,0 cMm. Ha kakoM pacCTOSTHUE 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 HanGonpmMii MOpsIOK CHEKTpa JJIs KEJITON TMHUU HATPHUS C JIMHOW BOJIHBI
A=589 uMm, ecnu nocTossHHAsA AUPPaKIUOHHOH penieTku d=2MkM. CKOJBKO BCEr0 MAKCUMYMOB Ja€T
ata pemetka? [lox kakuMm yriaom ¢ HaOmogaeTcs nocneaauii Makcumym? OtBet: 3; 7; 62°.

3apanue 16. /[a nossiprzaTopa pacrnooKeHbl TaK, YTO YTOJI MEXAY UX INIOCKOCTSMH PO yCKaHUS
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 pasel 0,08. Otser: 2,17; 2,88.

3ananue 17. YepHoe Teno umeet temneparypy 3 kK. [1pu oxmakaenun Tena IjuHa BOJTHBI,
MPUXOIAIIASACS HA MAKCUMYM H3JTy4aTeIbHON CIIOCOOHOCTH, U3MEHMIAch Ha 8 MKM. J{0o kKakoi




Kon nnaukaropa

Nuaukatop 1oCTHXKEHUS
KOMIIETEHIINH

OneHouHble CpeaCTBA

TeMnepaTypbl oxsiaauiiock teno? Oreet: 323K.

3aganue 18. Y3kuil mydyok MOHOXpOMAaTHUYECKOTO PEHTI€HOBCKOIO U3JIyUEHUs aaeT Ha
paccenBaoiee BemecTBo. [Ipi 5TOM JIHHA BONHBI H3ITydeHus, paccesanoro mox yraamu 60° i 120°,
OTJIIMYAIOTCS JPYT OT Apyra B 2 pa3a. CuuTtas, 4To paccesHue MPOUCXOAUT Ha CBOOOTHBIX
JIEKTPOHAX, HAWTH JUTMHY BOJIHBI NIajatouiero nznydenus. Oteer: 1,2 nm.

3aganue 19. Kpacnas rpanuna ¢otorddexra ans HEKOTOpOro mMetaiia paBHa 275 uMm. Haiitu: 1)
paboTy BBIXOJA 3JEKTPOHA U3 ATOr0 MeTalljia, 2) MAKCUMAaJIbHYIO CKOPOCTh 3JIEKTPOHOB, BHIPHIBAEMBIX
W3 9TOT0 MeTajia CBETOM ¢ AnuHOM BoiH 180 HM, 3) MaKCUMAaNbHYIO KHHETHYECKYIO YHEPTUIO ITHUX
anekTpoHoB. OtTBeT: 4,523B; 9,1-105 M/c; 2,383B.

3aganue 20. DnexTpoH obnanaeT kuHeTHueckoi sueprueii 30 3B. Onpenenuts 1e0pOHIEBCKYIO
JUTMHY BOJIHBI 3JI€KTpOoHa. BO CKOJIBKO pa3 M3MEHUTCS 3Ta AJIMHA BOJIHBI, €CIIM KHHETUYECKAs
sHeprust yMenbmutcea Ha 20%? OTBer: 2,2-10'10 Mm; 1,12,

3aganue 21. [Ipu 1BUKEHUH YaCTHIIBI BAOJIL OCH X CKOPOCTDH €€ MOXKET ObITh OMpe/ieieHa ¢

TOYHOCTHIO (OmMOKO#) 10 1 cm/c. HaliTi HeonpeieneHHOCTh KOOPAUHATBI, €CIIM YaCTUIICH SBISETCS:
N -28

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

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

3ananme 23. Onpenenuts ATUHY BOJIHBI, COOTBETCTBYIOILYIO TpeThel InHUM cepun banbmepa: 1) B
CHEKTpE U3JIYYCHHH BOJIOPOJa, 2) B crektpe nznydenus nona renusi. Oteer: 434uMm, 109uM.

3aganue 24. Onpeenaute Nepyros MOJTypacnaga U HadadbHYI0 aKTHBHOCTh BUCMYTa 53 Bi , €CId
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= 15
M3BECTHO, YTO BUCMYT Maccoid M = 1 r, BeiOpaceiBaet 4,58-107° f — vacrtuir 3a 1 cekyHay. Bo ckosbko
pa3 UBMEHUTCS aKTUBHOCTD 3a Mecal? OTBeT: 5 cyTok; 64 pasa.

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

3aganue 26. BoruncauTs B a.€.M. Maccy sizipa °C, y KOTOPOrO HEPIUs CBA3M Ha OJIMH HYKJIOH
paBHo 6,04 MaB. Otsert: 10,0135 a.e.m.

3aganue 27. ConHeyHasi NOCTOSIHHAS JUIsl 3eMIIM (RHEPIUSI COJIHEYHOTO U3JTyYEHUs, 11aJal0LIEro
B €IMHUILY BPEMEHU Ha €AUHUITY IJIOIIAM B MEPIIEHIUKYISIPHOM HarnpapiieHun) paBaa 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, TEIIOMAacCOOOMEHa,
UCTONB3ys  (pyHAaMEeHTalbHbIe
3HaHUA

3ananme 1. Haiigure 1 ra3006pa3Horo a3oTa TeMIeparypy, Ipu KOTOpOil CKOPOCTSIM MOJIEKYI Vi =
300 m/c u V2 = 600 M/c cCOOTBETCTBYIOT OAMHAKOBBIE 3HAUE€HUs (PYHKLIMU pacnpeseneHns Makcpesia

f(V). Otser: 1 _ MV, =V) _ a0y
akIn(v, /V,)

3ananme 2. VneanbHblil 1ByXaTOMHBIN ra3 00beMOM 5 J1 ¥ TaBI€HUEM 10° Ia HM30XOpUYECKHU
Harpeiy, B pe3yJbTaTe 4ero CpeaHssi KHHETHYECKasi YHEPrus ero MojeKkyn yseanuuiacs ot 0,0796 B
10 0,0923 5B. Ha ckoJIbKO TTpu ’TOM U3MEHUTHCS AaBieHUe ra3a? B nanpHelmeM raz n30TepMUYECKU
paciMpiiIi 0 HayalupHOro naBieHus. OnpenenuTte 00beM rasa B KoHule mpouecca. OTBeT:
yBenuuutcs Ha 0,16 MlIla; 5,8 .

3ananue 3. Onpenenute KO3QOUIMEHT TETUIONPOBOIHOCTH A a30Ta, €cJid Ko3(PdUIeHT
JTUHAMHWYECKON BSI3KOCTH 1) JJI HETO MpH TeX ke ycnoBusax paBeH 10 mxlla-c. OtBer: A=7,42
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mB1/™M-K.

3ananue 4. 12 r a30Ta HaXOIATCS B 3aKPBITOM cocyne oobemoM 2 i1 nipu temmieparype 10°C. Iocne
HATpPeBaHMs JaBJICHHE B cocye craino pasHo 10*Mm.pr.ct. Kakoe komuuecTBo Tema GbLIo 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,
npoucxopsmiee npu cmemuBann. Oteet: 323 K; 0,3 x/[x/K.




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

[TpomexyTouHas arTecTanus Mo AucuuiuinHe «Pu3nkay BKIIIOYAECT TEOPETUIECKHUE BOIIPOCHI,
TIO3BOJISIONINE OIEHUTh YPOBEHBb YCBOCHUSI O0YYArOIIIUMUCS 3HAHUHN, M TPAKTUICCKHUE 3aaHus,
BBISIBIISIFONIME CTETIEHb CPOPMHUPOBAHHOCTH YMEHUH U BIIJICHUH, TPOBOIUTCS B (hopMe 3aueTa
(1 cemectp) u B hopme rk3amena (2 cemecTp).

3aueT oOyyaronyecs Moyy4aioT B pe3ysibTaTe BHINOIHEHHsS BCEX BUAOB paldoT,
MPElyCMOTPEHHBIX BO 2 CEMECTpPEe U3YUCHHUS JaHHOW AUCHUILIMHBL B cilydyae HEeBBINMOIHEHMUS,
3a4eT mpoBoaUTCs B (hopMe cobeceoBaHMs 110 BOIIPOCAM COTJIACHO NIEPEYHIO BOIPOCOB K
3a4ery.

Ilokazamenu u Kpumepuu ouenueanun zauema.:

- Ha OLCHKY «B3a4YTCHO» O6y‘lﬁIOH.[PII>iCSI ACMOHCTPUPYET YPOBCHBb, HEC HUIKEC ITIOPOTOBOTIO,
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 3aTPYAHCHU IIPU OIICPUPOBAHNUU 3HAHUAMU U
YMCHUAMU IIPU UX ICPECHOCEC HA HOBBIC CUTYallUuH.

- Ha OLICHKY «HE 3a4TeHO» 00yJarouIuiicss He MOXKET MOKa3aTh 3HAHUS HA TTOPOTOBOM YPOBEHb
c(hOpMHUPOBAHHOCTH KOMIIETEHITUH, T.€. 00yJarolIniics He TOKa3bIBaeT 3HAHNE OCHOBHOTO
Marepuaia B 00beme, He0OX0MMOM JIJIsl TIPEICTOSIIEH MTPpodeCcCHOHaTBLHOM AesTENbHOCTH; HE
CIOCOOEH apryMEHTHPOBAHHO M TIOCIIEIOBATENBHO H3JIaraTh, TOMYyCKAET TPyObIe OMIMOKY B
OTBCTaX; HC MOXKCT IMOKa3aTb MHTCIJICKTYAJIbHBIC HABBIKHW PCIICHUA MPOCTHIX 3a/a4. HC
MTOATBEPKIAET OCBOCHHE KOMIIETEHIIMH, IIPEYCMOTPEHHBIX IPOIPaMMOM.

DK3aMeH Mo JaHHOM JUCHUILINHE IMPOBOAUTCH B YCTHOﬁ q)opMe 110 3K3aMCHAIIMOHHBIM 6I/IJ'IeTaM,
Ka)K}IBIfI M3 KOTOPBIX BKJIHOYACT 2 TECOPETUYCCKUX BOIIPOCAa U OAHO MMPAKTHYCCKOC 3a1aHNEC

(3amauay).

Ilokazamenu u Kpumepuu OueHu6anus IK3amena:

— Ha OIEHKY «OTJMYHO» (5 0a/oB) — 00yUaIOIUIiCs IeMOHCTPUPYET BHICOKHIA YPOBEHB
c(hOpMUPOBAHHOCTH KOMIIETEHIIUH, BCECTOPOHHEE, CUCTEMATHUECKOE U TITyOOKOe 3HaHUE
yueOHOro MaTepuana, CBOOOIHO BBIMOIHSAET MPAKTUYECKUE 3aJaHHs], CBOOOTHO OTIEpUPYET
3HAHUSIMH, YMEHUSMH, TPUMEHSET UX B CUTYallUSIX TOBBIIIICHHON CIIOKHOCTH.

— Ha OLIEHKY «Xopoo» (4 6amia) — 00yJarouuiicss JeMOHCTPUPYET CPEAHUN YPOBEHB
c(OPMHPOBAHHOCTH KOMITETCHIIUNA: OCHOBHBIE 3HaHUS, YMEHHUSI OCBOCHBI, HO JIOMYCKAIOTCS



HC3HAYHUTCIIbHBIC OIHI/I6KI/I, HETOYHOCTH, 3aTPYAHCHHU ITPU aHAIIUTHUYCCKUX OICpalHiIX,
MEPCHOCE 3HAHUH U yMeHI/Iﬁ Ha HOBBIC, HCCTAHAAPTHBIC CUTYalluU.

— Ha OLIEHKY «y/J0BJeTBOPUTEIbHO» (3 Oaia) — 00y4yarouuiicss IeMOHCTPUPYET MOPOTOBbIT
yYpOBEHb C(HOPMHUPOBAHHOCTH KOMIIETCHIIUN: B X0J1€ KOHTPOJIBHBIX MEPOIIPHUITUIN TOYCKAIOTCS
OLIMOKH, POSIBIIETCS] OTCYTCTBUE OTACIBHBIX 3HAHUI, YMEHU, HAaBBIKOB, 00YJatOIIUHCS
UCIIBITHIBACT 3HAYUTEIIbHBIC 3aTPYAHCHUS TIPU ONIEPUPOBAHUM 3HAHUSAMH U YMEHUSIMHU MPU UX
IIEPEHOCE HA HOBBIE CUTYALINH.

— Ha OIEHKY «HEeY/I0BJIETBOPUTEIbHO» (2 Oarta) — 00yJaromuics AeMOHCTPUPYET 3HAHUS HE
6onee 20% TeOpeTUIECKOro MaTepraa, I0OMyCKaeT CyleCTBEHHBIC OMNOKH, HE MOXKET
MOKa3aTb MHTCJUICKTYAJIbHBIC HABBIKU PCIICHUA ITPOCTHIX 3a1a4.

— Ha OIICHKY «HeYI0BJIeTBOPUTEJIbHO» (1 0a1) — 00yJaronuiicss He MOXKET MOKa3aTh 3HAHUS
Ha YPOBHE BOCIIPOU3BEICHUS U O0BSICHCHHUS MH(DOPMAIINU, HE MOXKET MTOKa3aTh
WHTEJUICKTYaJIbHbIE HABBIKU PEIICHUS TPOCTHIX 3a/1a4.



