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JIner akryaauszanuu padoueil mporpaMmbl

Pabouas mporpamma nepecMoTpeHa, oocyxaeHa u ogqodpena st peanmszanuu B 2025 - 2026
y4eOHOM roy Ha 3acenaHuu kapeapbl Duznku

[Ipotokom o 20 r. Ne
3aB. kadenpoii JA.M. loarymux

Pabouast mporpamMmma repecMoTpeHa, 00CcykaeHa u 0100peHa s peanuzamnuu B 2026 - 2027
yueOHOM roy Ha 3aceqanuu kadeapsl Ousznuku

[IpoTokom o 20 r. Ne
3aB. kadeapoii JAM. loarymvx

Pabouas nporpamma nepecmotpeHa, o0cyxieHa u ogoopena s peanuszauuu B 2027 - 2028
y4eOHOM roy Ha 3acenanuu kadeapsr Ouszuku

[Iporokon ot 20 1. Ne
3aB. kadeapoii JAM. Nonarymvn

Pabouas mporpamma nepecMoTpeHa, 00cyxaeHa u ogodpena st peanmsanun B 2028 - 2029
y4eOHOM roy Ha 3acenaHuu kapeapbl Duznku

[Iporokon ot 20 1. Ne
3aB. kadeapoii JAM. onrymun




1 Iles1u ocBOEHUS TN CHMILTHHBI (MOYJI51)

[TonydeHnue cTyaeHTaMH OCHOBOIIOJATAIONINX MPEACTABICHUN O (QyHIaMEHTaIHbHOM
CTPOCHMM MaTepul M (PU3NYECKUX NPUHIUINAX, JIeKAIIMX B OCHOBE COBPEMEHHOM
€CTECTBCHHOHAYYHOU KapTUHBI MUPA; (OPMUPOBAHUE Y CTYACHTOB COBPEMEHHOTO €CTECTBEHHO-
HAyYHOTO MHPOBO33PEHUS; pPA3BUTHUE HAYYHOIO MBIIUICHUS U pacIIUpPeHHE Hay4dHO-
TEXHHYECKOTO KPYro3opa; OBJIAJICHUE OCHOBHBIMU (DM3MUECKUMHU KATETOPHUSIMH, MOHITHUSIMH U
byHIaMeHTalIbHBIMH (PU3MUYECKUMH 3aKOHAMU; TOTYYeHHE IPEICTaBICHUN O (yHIaMEHTAIbHBIX
KOHIIENIINSAX COBPEMEHHOI'O €CTECTBO3HAHUS KaK pe3yiabTaTa HCTOPUYECKOrO MpOoIiecca;
OBJIaJICHUE NpPHUEMaMHU M METOJaMHU pEIIeHUs KOHKPETHBIX 33/Jay W3 Pa3IMYHBIX 00JacTeit
(GU3KMKYM, YMEHUs BBIICIUTH KOHKPETHOE (DPM3MUYECKOE COJNEpKaHWE B MPHUKIATHBIX 3a1adax
Oynymeil mnpodeccHOoHaIbHOW — JEATENbHOCTH; (OPMUPOBAHHME HABBIKOB  IMPOBEACHUSA
(U3UYECKOTO JKCINEPUMEHTa, TMO3BOJIIOIIUX WM BIIOCIEJACTBHH OBJIAJCTh KOMILIEKCOM
koMmrieTeHui, mnpeaycmMorpeHHsix PI'OC BO mno wampaiaenuto mnoxarotoBku 08.03.01
«CTDOUTENHCTBOY.

2 MecTO TUCHUILTUHBI (MOIYJIs1) B CTPYKTYpe 00pa30BaTe/ibHOI NPOrpaMMbl

Juctummmaa @u3nka BXOIUT B 0053aTEIBHYIO YacTh Y4eOHOTO TUIaHa 00pa30BaTeIbHOM
POTPaMMBIL.

JUia  u3ydeHus  JAMCUMIUIMHBI  HEOOXOAMMBI  3HAaHUS  (YMEHMs,  BJaJEHUs),
c(hOpMHUPOBAHHBIE B pe3yJIbTaTe U3yUEHUS TUCIUILINH/ PAKTUK:

Jucuunnuna «®Pusuka» Oazupyercs Ha €CTECTBEHHOHAYYHBIX  JUCIHUILIAHAX:
MaTeMaTHKa, GU3nKa, XUMHUS B 00bEME CpeTHEH IIIKOIbI.

3nanus (YMEHHs, BIAJICHUS), TOTYyYCHHbIE NMPH M3yYCHUU TAHHON NUCIMIUIMHBI OymyT
HEOOXOIUMBI 7151 U3YUCHUS] JUCIUILITNH/TIPAKTHK:

ConpoTHBII€eHHE MaTEPHATIOB

CrpourenbHas (pusnka

NnxeHepHble CUCTEMBI U 000pYyI0BaHHE 3JaHUIN

3 Komnerenuun ody4aromierocs, popMupyembie B pe3y/ibTaTe 0CBOCHUS

AUCUMITUHBI (MOYJISl) ¥ IVIAHMPYEMBbIe pe3yJIbTaThl 00y4eHus

B pesynpraTe oCBOEHMS AUCHMIUIMHBI (Moayis) «Dusuka» o0ydaromuiics JOJKeH
001aaTh CIeAYIOIUMHI KOMIETEHIHSIMHU:

KO,[[ HHJAUKATOpa I/IHI[I/IKaTOp JOCTHIKXCHHA KOMIICTCHIINH

OIIK-1 Cnocoben pemaTs 3aaa4uun HpO(i)eCCHOHaHLHOﬁ ACATCIIBHOCTH Ha OCHOBEC UCITIOJIb30BaHUA
TCOPCTUUCCKHUX MW TMPAKTHYCCKUX OCHOB CCTCCTBCHHBLIX W TCXHUYCCKUX HAYK, a TaKXe
MAaTEMATUYCCKOI'O arlrapara

OIIK-1.1 Omnpenensier XapakTepUCTUKH (PU3NYECKOTO M XMMHUYECKOTo Ipolecca
(s1BNEHHUS), XapaKTEPHOTO JIsl 00bEKTOB MPOECCUOHATBHOMN AEATEIbHOCTH,
Ha OCHOBE TEOPETUUYECKUX U DKCIIEPUMEHTAIIBHBIX UCCIIEI0BAHUI

OIIK-1.2 Hcnonp3yeT TeopeTH4ecKue OCHOBBI TEXHMUYECKUX HAyK Ul IMPUMEHEHUs
WHHOBAIIMOHHBIX TEXHOJIOTUH Ha pEaIbHBIX CTPOUTEIBHBIX 00bEKTOB

OIIK-1.3 Pemraer wHXeHepHbIE 3a7add C TOMOIIBIO MaTeMaTHYECKOro ammapara
BEKTOPHOW anreOphl, aHATUTHYECKOH TeOMETpUM M MaTeMaTHYeCKOTO
aHajam3a

OIIK-1.4 Pemaer Teopermueckue 3amaund B OOJACTH TEIJIOTEXHUKH, THIPABIUKH,

TCHHOMaCCOO6MCHa, HCITIOJIB3Ys (bYHIIaMCHTaJ'ILHLIC 3HaHUA




4. CTpyKTypa, 00b€éM U colepKkaHNe TUCHHUIINHBI (MOLYJI5)
OO0mmast TpyTI0eMKOCTh AUCIHILTAHBI COCTABISACT 7/ 3a4eTHBIX eAMHMI] 252 akaj. 9acoB, B TOM

qHUCIIe:

— KOHTaKTHas pabora — 163,9 akan. yacos:
—ayauTtopHas — 158 akan. yacos;

— BHeayIUTOpHAas — 5,9 akaj. 4acos;

— camocTosTeapHas padoTta — 52,4 akaj. 4acos;

— B (hopMe nmpakTudeckoit moaroroBku — 0 akaj. gac;
— MOJIrOTOBKA K DK3amMeHy — 35,7 akaj. Jac

<DopMa aTTeCTaluu - 3a4€T, 9K3aMCH

AynuropHas g
o | xonraxtHas pabota E E DopMma TEKYILETo
Pasnen/ Tema % (B axaz. gacax) E > Bun 3 KOHTPOJIS Ko
[ — : & © | camocTosTensHo  yonesaemocTH | L
@) g £ paboThI HPOMEXKYTOYHOI
Tlex. mab. | mpaxr. zZ aTTecTaluu
3aH. 3aH. O &
1. Oduznueckue OCHOBBI
MEXaHUKH
MIOJTOTOBKA K
HPaKTHYECKOMY
3aHSTHIO;
BBITIOJIHCHUE
MIPAaKTHIECKUX
1.1 Kunemarnka paGot (U]13); fpoBepia OIIK-1.1,
MOCTYMATEIbHOTO u 2 2 1 | camocrosrenmsroe | THAMBHAYAIBHEIX OIIK-1.2,
- 3ajad;
BpALATENbHOTO JBHKCHHS u3ydyeHue yueOHoi . OIIK-1.3
. cemuHap Ne 1;
1 HayIHOU
JIUTEPATyPhl B TOM
qUCIIe
NEKTPOHHBIX
pecypcos.
1 HOJrOTOBKA K
nabopaTopHOMY,
CEMHHAPCKOMY U
MIPaKTHYECKOMY
3aHATHIO; IPOBEpKa
BBITIOJTHEHUE WHIUBHAYaITbHBIX
1.2 JluHamuka MIPAKTHUECKUX 3aja4; OIIK-1.1,
MOCTYMAaTEIHHOTO u 2 4 2 1 pabot (M13); 3ammra OIIK-1.2,
BpALIATENbHOTO JBUKCHUS CaMOCTOsATENbHOE |  JTa0opaTOpHBIX OIIK-1.3
n3yueHue yuyeOHou pabot Ne 4;
U Hay4yHOU cemuHap Ne 2;
JUTEPATyPhl B TOM
qucIIe
JNMEKTPOHHBIX
pecypcos.




MOJIrOTOBKA K
nabopaTopHOMY,
CEeMUHAPCKOMY U
IIPaKTHYECKOMY
3aHSTHIO; MpoBEpKa
BBITIOJTHEHNE WHIUBHUAYaIbHBIX
1.3 3axombi coxpaHcHHs B TIPAKTUYECKUX 3a/1a4; OIIK-1.1,
4 6 2 2 pabor (MA3); 3anmTa OIIK-1.2,
MEXaHHUKe .
CaMOCTOSITENIbHOE nabopaTopHO OIIK-1.3
n3yudeHue yuyeOHou paboter Ne 1,
Y HAYYHOU cemuHap Ne 3;
JIUTEPATypPhl B TOM
qHcIe
INEKTPOHHBIX
pecypcos.
MIOJTOTOBKA K
1a60paTOpHOMY,
CEeMUHapCKOMY U
IPaKTUIECKOMY
3aHSTHIO; poBepKa
BBITIOJTHEHUE WHIUBUAYATbHBIX
MIPAKTUYCCKUX 3a/1a4; OIIK-1.1,
14 Mexanraeckue 2 4 1 1 pador (MA3); 3almTa OIIK-1.2,
KOJICOAHUS M BOJIHBI
CaMOCTOsITeNIbHOE |  T1abopaToOpHBIX OIlK-1.3
u3ydyeHue yueOHoi| pabot Ne 5, 7;
U Hay4yHOH cemuHap Ne 4;
JUTEPATyPhl B TOM
qUCIIe
NIEKTPOHHBIX
pecypcos.
MOATOTOBKA K
nabopaTopHOMY,
CEeMUHAPCKOMY U
MIPaKTHYECKOMY poBepKa
3aHATHIO, HWHANBUAYAJIbHBIX
BBITIOJTHEHNE 3ajad;
15 PelsTHBHCTCKAS MIPAKTHUECKUX OTYET O OIIK-1.1,
2 1 2,1 padot (M3); BBIMOJTHEHUN OIlK-1.2,
MeXaHuKa .
CaMOCTOSITENIBHOE BUPTYaJIbHOM OIIK-1.3
n3ydeHue yueOHoi| J1abopaTopHBIX
U Hay4yHOH pabotsr Ne 1,
muTepaTypsl B ToM |  cemunap Ne 5;
qUCIIe
NEKTPOHHBIX
pecypcos.
HWroro no pazaeny 12 14 8 7,1
2. Craructuyeckas (Qu3MKa u
TCPMOJUHAMHUKa




MIOJITOTOBKA K
nabopaTopHOMY,
CEMHHApPCKOMY U
IIPaKTHIECKOMY
3aHATHIO; MIpOBEpKa
BBITIOJTHEHNE WHIUBHUAYaIbHBIX
21 Cratucrideckas TIPAKTUYECKUX 3a/1a4; OIIK-1.1,
2 4 2 2 pabor (MA3); 3anmTa OIIK-1.2,
(usmka .
CaMOCTOSITENIbHOE nabopaTopHO OIIK-1.3
nzyueHue yyeOHol| paborer Ne 11;
Y HAYYHOU cemuHap Ne 6;
JIUTEPATypPhl B TOM
qHcIe
3JIEKTPOHHBIX
pecypcos.
1
MIOJTOTOBKA K
1a60paTOpHOMY,
CEeMUHapCKOMY U
NPaKTUYECKOMY
3aHSTHIO; poBepKa
BBINOJIHEHNE WHIUBUAYATbHBIX
MIPAKTUYCCKUX 3a/1a4; OIIK-1.1,
2.2 TepMouHaMuKa 4 4 2 2 pador (MA3); 3aluTa OIIK-1.2,
CaMOCTOSTENIbHOE | J1abopaTopHO OIlK-1.3
u3ydeHue yueOHoit| pabotsl Ne 14;
U Hay4yHOH cemuHap Ne 7;
JUTEPATyPhl B TOM
qucie
NIEKTPOHHBIX
pecypcos.
HWroro no pazneny 6 8 4 4
3. DIeKTpIYECTBO 1 MarHeTH3M
MIOJTOTOBKA K
nabopaTopHOMY,
CEeMUHapCKOMY U
NPaKTUYECKOMY
3aHSTHIO; poBepKa
BBINOJIHEHHE WHIUBUAYATBHBIX
3.1  DaeKkTpocTaTH4eckoe TIPaKTUIECKUAX 3a7a4; OIIK-1.1,
nonse B Bakyyme u B| 1 4 4 2 1 padot (MA3); 3almTa OIlK-1.2,
BEIIECTBE CaMOCTOSITEIIEHOE n1abopaToOpHOM OIlK-1.3
u3ydyeHue yueOHoi| paGotsl Ne 21,
1 HayIHOU cemunap Ne 8;
JUTEPATYPHI B TOM
qucie
AJIEKTPOHHBIX
pecypcoB.




3.2 ITocTOsAHHBIH
SIEKTPUIECKUI TOK

HOATOTOBKA K
nabopaTopHOMY,
CEMHHApPCKOMY H
IIPaKTHIECKOMY
3aHATHIO;
BBITIOJTHEHNE
MIPAKTHIECKUX
padot (U[13);
CaMOCTOSITETBHOE
n3ydeHue yueOHoH
¥ HAyIHOH
JIUTEPATypPhl B TOM
qHcIe
JNIEKTPOHHBIX

pecypcoB.

MpoBEpKa
HHIUBHAYAIBHBIX
3a/1a4;
3amura
nabopaTopHO
paboTsr Ne 24;
cemuHap Ne 9;

OIIK-1.1,
OIIK-1.2,
OIIK-1.3

3.3 MaruurocraTH4eckoe
moje B BakyyMe H B
BEILIECTBE

MIOJTOTOBKA K
CEMUHAPCKOMY U
MIPaKTHYECKOMY
3aHATHUIO;
BBITIOJTHEHNE
HPaKTHYECKHUX
padot (M13);
CaMOCTOSITETIbHOE
H3yueHHe yueOHOU
U Hay4yHOH
JHUTEPATyPhl B TOM
qUCIIe
NIEKTPOHHBIX

pecypcoB.

MpOBepKa
HMHIUBHIYAIBHBIX
3a/a4;
cemuHap Ne 10;

OIIK-1.1,
OIIK-1.2,
OIIK-1.3

34 DneKTpOMarHuTHas
WUHTYKIHS.
DNeKTpOMarHuTHbIE
konebanus. [lepeMeHHBIN
3NEKTPUUECKUM TOK

HOArOTOBKA K
nabopaTopHOMY,
CEeMUHAPCKOMY U
MIPaKTHYECKOMY
3aHATHUIO;
BBITIOJTHEHNE
MIPAaKTHIECKUX
padot (MA3);
CaMOCTOSITETTbEHOE
u3ydyeHue yueOHoi
W1 Hay4HOU
JUTEPATYPHI B TOM
qucie
JIEKTPOHHBIX

pecypcoB.

MpoBEpKa
WHIUBHAYaITbHBIX
3ajad;
3anmra
mabopaToOpHBIX
pabot Ne 27, 28;
cemunap Ne 11;

OIIK-1.1,
OIIK-1.2,
OIIK-1.3

Wroro no pazneny

18

14

Hroro 3a CEMECTpP

36

36

18

16,1

3a4éT

4. OnTuka




MOJIrOTOBKA K
nabopaTopHOMY,
CEeMUHAPCKOMY U
IIPaKTHIECKOMY
3aHSTHIO; MpOBEpKa
BBITIOJTHEHNE WHIUBHUAYaIbHBIX
4.1 BoiHoOBas  ONTHKa TIPAKTUYECKUX 3a/1a4; OIIK-1.1,
(unTepdepenuus, 8 10 pa6ot (MA3); 3aIuTa OIIK-1.2,
JTUPPaKIUS, TTONSPU3ALIHS) CaMOCTOSITeNIbHOE |  1abopaToOpHBIX OIIK-1.3
n3ydeHne yaeOHoii [pabot Ne 32, 34, 35;
Y HAYYHOU cemuHap Ne 12;
JIUTEPATypPhl B TOM
qHcIe
INEKTPOHHBIX
pecypcos.
2
MIOJTOTOBKA K
1a60paTOpHOMY,
CEeMUHapCKOMY U
IPaKTUIECKOMY
3aHSTHIO; poBepKa
BBITIOJTHEHUE WHIUBUAYATbHBIX
MIPAKTUYCCKUX 3a/1a4; OIIK-1.1,
4.2 KBaHTOBasI ONTHKA 6 6 pador (MA3); 3almTa OIIK-1.2,
CaMOCTOATENIbHOE | J1abopaToOpHO OIlK-1.3
usydeHue yueOHoit| pabotsl Ne 36;
U Hay4yHOH cemuHap Ne 12;
JUTEPATyPhl B TOM
qUCIIe
NIEKTPOHHBIX
pecypcos.
HWroro no pazneny 14 16
5. ®usuka atoma
MIOJTOTOBKA K
nabopaTopHOMY,
CEeMUHapCKOMY U
PaKTHIECKOMY
3aHSTHIO; poBepKa
BBIIIOJIHCHHUEC HWHAWBUAYAJIbHBIX
TIPaKTUIECKUAX 3a7a4; OIIK-1.1,
5.1 ®usuka aroma 2 6 4 padot (MA3); 3anmra OIlK-1.2,
CaMOCTOSITEIIEHOE mabopaToOpHBIX OIlK-1.3
usydeHue yueOHoi| pabot Ne 41, 42;
¥ HAyIHOH cemuHap Ne 13;
JIMTEPATYpPhl B TOM
qucie
JJIEKTPOHHBIX
pecypcoB.
Uroro no pazneny 4
6. ®wusuka TBEpPAOTrO  TEjA.
DJIeMEHTHI KBAHTOBOH (pr3nKu




IOAT0OTOBKA K

nabopaTopHOMY,
CEMHUHAPCKOMY;
BBITIOJTHEHNE poBepKa
MPaKTHYECKUX | WHIMBUAYATIBHBIX
6.1 ®duzuka TBEpIOTO TEINA. padot (MA3); 3ajady; OIIK-1.1,
DJIEMEHTBI KBaHTOBOI 6 3 2 6 | camocTosATEnBEHOE 3aIUTa OIIK-1.2,
(huzukn u3yueHue ydeOHoi| J1abopaTopHOit OIIK-1.3
Y Hay4HOU paboTs! Ne 44;
nuTepatypsl B ToM |  cemuHap Ne 14;
qHCIe
NIEKTPOHHBIX
pecypcoB.
HUroro no pazaeny 6 3 2 6
7. Dduzuka spa u
9JIEMEHTAPHBIX YaCTHI
MIOJrOTOBKA K
nabopaTopHOMY,
CEeMUHapCKOMY U
OPaKTUIECKOMY
3aHSTHIO; poBepKa
BBITIOJTHEHNE WHIUBUAYATBHBIX
71 Qwmxa smpa u MIPAKTUYECKUAX 3a/1a4; OIIK-1.1,
2 8 4 5 10,3 pador (MA3); 3ammTa OI1K-1.2,
AIIEMEHTAPHBIX YACTHUI] .
CaMOCTOSTETIbHOE nabopaTopHO OIlK-1.3
usydeHue ydeOHoi| pabotsl Ne 51, 53
Y HAy4HOU cemuHap Ne 15;
JIUTEPATyPhI B TOM
qucie
INMEKTPOHHBIX
pecypcos.
HWroro no pazneny 8 4 5 10,3
Hroro 3a cemectp 34 17 17 36,3 9K3aMeH
Hroro no aucnumninuze 70 53 35 52,4 3a4€eT, DK3aMeH




5 O0pa3oBaTte/ibHbIE TEXHOJIOTHH

[Ipu peanuzanmu pa3iIMYHBIX BUAOB y4yeOHOUM paboTbl Hambonee 3PPEeKTUBHBIE
pe3yibTaThl OCBOEHHUS AMCUUIUIMHBL «®du3uka» Aal0T TpajulUOHHBIE 00pa30BaTelIbHbIE
TEXHOJIOTUM,  TEXHOJIOTUM  TMPOOJIEeMHOro  OOydYeHHs, WHTCPAaKTUBHBIE  TEXHOJOIHH,
MH(POPMALMOHHO-KOMMYHUKAIMOHHBIE 00pa30BaTeIbHbIE TEXHOJIOIHH.

1. ®opmbl yueOHBIX 3aHATUH C UCIIOIB30BAHNEM TPAIUIIMOHHBIX TEXHOJIOTHH:

NudopmannonHas  JIeKUMs—  IOCJIEIOBATENbHOE  W3JOXKEHHE  Marepuana B
JUCHUTUTMHAPHOM JIOTHKE, OCYIIECTBISIEMOE NPEUMYIIECTBEHHO BepOAJbHBIMU CpEICTBAMU
(MOHOJIOT TIperoaaBaTesl).

Cemunap — Oecenia mpemnogaBares U CTyIEHTOB, 00CYKICHHE 3apaHee MOATOTOBICHHBIX
COOOLIEHUH 10 KaXJIOMy BOIpPOCY IUIaHa 3aHATUS C €AMHBIM Ui BCEX IIepeuHeM
peKOMeH1yeMOoi 00s13aTeIbHOM U JONOTHUTEIBHOM JIUTEPATYPHI.

IIpakTnueckoe 3aHATHE, MOCBSAIICHHOE OCBOCHUIO KOHKPETHBIX YMEHHMH M HABBIKOB II0
IPEJIOKEHHOMY aITOPUTMY.

JIaGoparopHas paboTa — opranusanus yueOHoi paboThl ¢ peaJibHbIMU MaTe€pUaIbHBIMU U
MH(OPMALlMOHHBIMU OOBEKTaMH, AKCIEPUMEHTalbHasl paboTa € aHAJIOrOBBIMH MOJEISIMHU
peabHbIX OOBEKTOB.

2. ®opMbl yI€OHBIX 3aHITHH C UCIIOIB30BAaHUEM TEXHOJIOTHUH TPOOIEMHOTO O0yUCHHS:

[IpobnemHass Jnekuuss — U3JIOKEHUE MaTepuaia, [pearoararpnee MOCTaHOBKY
IpOOJIEMHBIX W JUCKYCCHOHHBIX BOIIPOCOB, OCBELICHHE pA3JIUYHBIX HAy4YHBIX I[10/X0JI0B,
AaBTOPCKME KOMMEHTApUH, CBS3aHHBIE C PA3JIMYHBIMU MOJEISMHU MHTEPIPETALUU H3y4acMOro
Marepuana.

[IpakTuyeckoe 3aHsATHE B (OpMe NpPaKTUKyMa — OpraHu3anus ydyeOHOH paboThl,
HalpaBJeHHAsT Ha pelIeHHUE KOMIUIEKCHOMW y4eOHO-TI0O3HABATENbHON 3a/ayu, TpeOyromen OT
CTYJEHTAa IPUMEHEHNUS KaK HAYYHO-TEOPETHUECKUX 3HAHUM, TaK U IPAKTUYECKUX HABBIKOB.

3. @opMbI y4eOHBIX 3aHATHI C UCTIOIB30BAHUEM CIICIIHATU3NPOBAHHBIX HHTEPAKTHBHBIX
TEXHOJIOTHM:

Jlexuus «oOpaTHOM CBSA3M» — JIEKIUSA—TIPOBOKAIMS (M3JI0’)KEHUE MaTepualla C 3apaHee 3a-
IUTaHUPOBAaHHBIMH OLIMOKaMHU ), IeKIusA-0ece1a, TeKIU-AUCKYCCHS.

CeMuHap-IuCcKyccHsl — KOJUIEKTMBHOE OOCYXJIE€HHE KaKoro-iudo CHOpPHOro BOMpoOca,
npoOieMbl, BBIABICHHME MHEHUH B Tpynmne (MEXIpynmoBOH Iuajor, AMCKYCCHS Kak CIIOp-
JIAasor).

4. ®opMbl y4eOHBIX 3aHATUH C CIIOJIB30BaHUEM HH(POPMALMOHHO-KOMMYHUKAIITMOHHBIX
TEXHOJIOTHI:

Jlexuus-Bu3yanu3anysi — H3JI0KEHUE COJEP)KaHUS CONPOBOXKIAETCS Ipe3eHTaluen
(eMoHCTpalell yueOHbIX MaTepHaioB, MPEJICTABICHHBIX B Pa3IMYHbIX 3HAKOBBIX CUCTEMAX, B
T.4. WUTIOCTPATUBHBIX, IPahUUEeCcKUX, ayH0- U BUIEOMATEPHAIIOB).

[IpakTnueckoe 3aHsATHE B (opMe Mpe3eHTalM — TMPEACTaBIECHUE pe3yJIbTaTOB
IIPOEKTHOM MJIM MCCIIEN0BATENIBCKON AESTEIBHOCTH € MCIOIb30BAaHUEM CHELUAIN3UPOBAHHBIX
POrPaMMHBIX CpeJl.

6 YueOHO-MeTOAHYECKOE 00ecTIedeH e CAMOCTOSITeJIbHOW PadoThl 00yYaIIMXCS
[Ipencrasneno B mpuioxxkeHuu 1.

7 OueHoYHbIe cpeICcTBA A5 POBeAeHUsI IPOMEKYTOYHOM aTTecTaluu
[IpencraBieHbl B IPUIIOKEHUH 2.

8 YueOHo-MeTOAMYeCKOEe H HH(POPMALIMOHHOE 0O0ecTeueHrue TUCIUIIHHBI (MOTYJIs1)
a) OcHoBHas TUTEpaTYypa:



1. CaBenbeB, . B. Kypc ¢usuku : yaebHoe mocodbue st By30B : B 3 Tomax / . B. CaBenbes.

— 8-¢ m31., crep. — Cankr-IlerepOypr : Jlans, [6. r.]. — Tom 1 : Mexanuka. MosnekysspHas
¢uszmka — 2021. — 356 c. — ISBN 978-5-8114-6796-9. — Tekcr : anexrtpoHHsii // Jlans :
snekTpoHHO-OMbmmoreunas cucrema. — URL: https://reader.lanbook.com/book/152453 (nara

obparmienusi: 29.04.2024). — Pexum goctyna: AJist aBTOPU3. MOJIb30BaTENCH.

2. Cagennes, 1. B. Kypc o6mieit ¢pusuku : yaedbnoe nocodue : B 3 tomax / M. B. CaBenbeB. —
15-¢ uzn., crep. — Cankr-IletepOypr : Jlans, [6. r.]. — ToMm 2 : DIEKTPHUUECTBO U MAarHETU3M.
Bomnsl. Ontuka — 2019. — 500 ¢. — ISBN 978-5-8114-3989-8. — Tekcrt : 3eKTpOHHBIHN //
Jlansb : anexTpoHHO-OMOMMOTeuHas cucrema. — URL: https://reader.lanbook.com/book/113945
(mata obpammenus: 29.04.2024). — Pexxum mocTyna: ajisi aBTOPU3. TOJIb30BaTENCH.

3. Cagenbes, U. B. Kypc ¢usuku : yue6Hoe nmocodue : B 3 Tomax / M. B. CaBenbeB. —

7-e n3n., crep. — Cankr-IlerepOypr : Jlanp, [0. 1.]. — Tom 3 : KBaHTOBas ontuka. ATOMHAS
¢uzuka. Gusuka TBepAoro Tema. ®u3nka aTOMHOTO sJipa U dJIeMeHTapHbIX yactul] — 2019, —
308 c. — ISBN 978-5-8114-4254-6. — Tekct : snexTpoHHbIH // JlaHb : 31IEKTPOHHO-

oubanoreuynas cucrema. — URL: https://reader.lanbook.com/book/117716 (mata oOparicHus:
29.04.2024). — Pesxxum roctyna: it aBTOPH3. MOJIb30BaTEICH.

0) JlomostHuTEIbHAS JIATEPATYpa:
1. demuguenko, B. M. ®usuka : yueOnuk / B.1. [lemuauenko, 1.B. Jlemunuenko. — 6-e uzn.,

nepepad. u non. — Mocksa : UHOPA-M, 2020. — 581 c. + [domn. marepuanisl [ DIeKTPOHHBIH
pecypc]. — (Bricmiee obpazoBanue: bakanaspuat). - ISBN 978-5-16-010079-1. - Tekcr :
anexktponHbii. - URL: https://znanium.ru/read?id=372962 (nmara obparuenus: 29.04.2024). —
Pexxum noctymna: mo nmoamucke.

2. ®dusuka B Tabaunax u popmynax : yauebHoe nocobdue / T. U. Tpopumosa. - 3-e u3., ucmp. -
M. : Academia, 2006. - 447 c. : ui., cxemsl, Tabd. - (Beiciiee mpod. oopazoBanue). - Tekcr :
HEIOCPEICTBEHHBIMN.

B) MeToauyeckue ykasaHus:
1. Mexanuka. MonekynsipHas (pu3uka U TepMoaAMHAMUKa : JJabopaTtopHbli npaktukym / E. H.

Acranos, 3. H. boruesa, JI. C. Jommkenkosa u ap. ; MI'TVY. - Marauroropck : MI'TY, 2016. - 1
DIIEKTPOH. OIIT. TIICK (CD-ROM). - URL:
https://host.megaprolib.net/MP0109/Download/MObject/20687. - TekcT : 3IeKTPOHHBIH.

2. llenn mOCTOSIHHOTO TOKAa: MPAKTUKYM MO (usmke : yueOHoe mocobue [ia By3oB] / M. B.
Beuepkun, O. B. Kpusko ; Marnuroropckuii roc. texuunueckuid yH-T uM. I'. 1. Hocona. -
Marnutoropck : MI'TY um. I'. W1. Hocoga, 2022. - 1 CD-ROM. - 3arn. ¢ tuty:n. skpana. - URL:
https://host.megaprolib.net/MP0109/Download/MObject/3193. - ISBN 978-5-9967-2300-3. -
TekcT : 3MeKTPOHHBI.

3. Casuenko 0. U. Tlepemennsiii Tok : maboparopusiii npaktukym / 0. M. CaBuenko, O. H.
BoctpoknyroBa, H. 1. Mumenesa ; FO. 1. CaBuenko, O. H. BoctpoknyroBa, H. U.Muenesa ;
MI'TY. - Maruuroropck : MI'TY, 2018. - 1 snekrtpon. ont. muck (CD-ROM). - URL:
https://host.megaprolib.net/MP0109/Download/MObject/2081. - ISBN 978-5-9967-1151-2. -
TeKCT : 2MEeKTPOHHBIH.



https://reader.lanbook.com/book/152453
https://reader.lanbook.com/book/113945
https://reader.lanbook.com/book/117716
https://znanium.ru/read?id=372962%20
https://host.megaprolib.net/MP0109/Download/MObject/20687
https://host.megaprolib.net/MP0109/Download/MObject/3193.
https://host.megaprolib.net/MP0109/Download/MObject/2081

4, duszuka TBEPIOTO Tejla, aToMa W aTOMHOTO sjpa : ydeOHoe mocobue [mist By3oB] / C. A.
byrakos, /. M. Hdouarymun, M. A. Jlucosckas, B. B. MaBpunckuii ; MarHuToropckuii roc.
texHudeckuid yH-T uM. . 1. HocoBa. - MarauTtoropck : MI'TY um. I'. 1. Hocosa, 2019. - 1 CD-
ROM. - 3arn. ¢ turyn. o9kpaHa. - Cogmepxk.: Jlaboparopuele pabotel. - URL:

https://host.megaprolib.net/MP0109/Download/MObject/2393. - ISBN 978-5-9967-1531-2. -
Texcr : 2IeKTPOHHBIN.

5. Koukun IO. I1. Coopuuk 3amau no ¢usuke : npaktukym / 1O. I1. Koukun, U. 1O. boradera ;
MI'TY. - Marnuroropck : MI'TY, 2018. - 1 asnekrpon. ont. auck (CD-ROM). - URL:
https://host.megaprolib.net/MP0109/Download/MObject/2122. - ISBN 978-5-9967-1162-8. -
Texcr : 2IeKTPOHHBIN.

r) [Iporpammuoe odecnneuenne u UHTEepHeET-pecypcehl:

IIporpammHoe o0ecnieueHue

HaumenoBanue o
10 Ne morosopa Cpok neiicTBUS TULEH3UH

MS Off_lce 2007 Ne 135 ot 17.09.2007 O6eccpouHo
Professional
7Zip CBOOOIHO PacIpOCTPaHSIEMOE 0OECCpPOYHO
Adobe Design
Premium CS5.5 |K-615-110112.12.2011 OeccpovYHO
Academic Edition

IIpodeccuonanbuble 6a3bl JaHHBIX M MH(QOPMaIHOHHBIE CIPABOYHbIE CHCTEMbI

HazBanue kypca Cchlika

IneKTponnbie. pecypel ouomuorekn MITY mm, https://host.megaprolib.net/MP0109/Web

I'.1. HocoBa

denepanbHOE  TOCYAapCTBEHHOE  ONODKETHOE

ydpexaeHne «DenepanbHbIA uncturyt|URL: http://www1.fips.ru/

IIPOMBIIIJIEHHONW COOCTBEHHOCTH

HanmonaneHas uHQOpMaMOHHO-aHATUTHYECKAs

cucreMa — Poccuiickuii  unaexkc mHayunoro|URL: https://elibrary.ru/project_risc.asp
mutuposanus (PUHIL)
ITouckoBas cuctema Axanemuss Google (Google

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

OnexTpoHHas 6a3a nmepuogMYecKuX u3naHui East
View Information Services, OO0 «MBUC»
9 MaTtepuHaJIbHO-TEXHHUYECKOE 00ecTedeHne TUCIUTLITHHBI (MOLYJIs1)

https://dlib.eastview.com/

MaTCpI/IaJ'IBHO-TCXHI/IquKOC obecrneucHUe JUCIUITIIIMHBI BKIIFOYACT:


https://host.megaprolib.net/MP0109/Download/MObject/2393
https://host.megaprolib.net/MP0109/Download/MObject/2122

JlekIMOHHAs ayIUTOPHS BKITIOYAET:
MynsTuMeaniHbIE CPEeICTBA XPAaHEHUS, TIepeaau U MPeCTaBIeHUs HHPOPMAIIHH.

JIaGoparopust «MexaHHKH, MOJIEKYIAPHON (PU3UKH U TEPMOIUHAMUKIY BKITIOYAET:

1. bannucTuyeckue MasTHUKH.

2. Mastauk O6epOexa.

3. dusnueckuii MassTHUK.

4. Nocka l'anbTOHA.

5. JlabopaTtopHasi ycTaHOBKA JJisi MCCIEIOBAHUSl PACHPECIICHUS TEPMOIIEKTPOHOB I10
MOJYJIIO UX CKOPOCTH.

6. JlaGopaTtopHast ycTaHOBKa HJisi ONpENENICHUs TMOKa3aTelel aauadbarbl Y METOJIOM
Knemana u /Ie3opma.

7. JJaGopaTopHasi yCTaHOBKA JUJIsl MPOBEPKH 3aKOHA BO3PACTAHUS SHTPONHH B IpOIECCe
g dy3un ra3oB Ha MOJIEIU MTEPEMEIINBAaHUS IAPOB.

8.JIabopaTopHasi yCTaHOBKA Ui IPOBEPKHU 3aKOHOB BO3PACTAaHUSI SHTPOIUU B IpoIecce
Ter1000MeHa.

9.YcraHoBka sabopaTopHas i M3YyYEHHUS 3aBHCUMOCTH CKOPOCTH 3BYKa OT
temneparypsl "M®-C3-M"

10. YcranoBka nabopatopHas JiJIsl UCCIIEJOBaHMsI TEINIOEMKOCTH TBepaoro tena "M®-
TET-M".

11. YcranoBka nabopaTopHas Ui ONpeAeTeHNs YHUBEpPCAIbHOW ra30BOM IOCTOSHHOU
"MO-OI'TI-M".

12.Ctenp mabopaTOpHBIiA ra30BbIE MTPOLIECCHI.

13. MepuTenbHbIi HHCTPYMEHT.

JIaGoparopust «NEeKTpUUECTBA U ONITUKN» BKIHOYALT:

1. JlabopaTopHas ycTaHOBKa Ul UCCIIEI0BAHUS DIIEKTPOCTATUYECKOTO M10JIS C TOMOILBIO
OJMHAPHOI0 30H1a.

2. YcTaHOBKA JUTS ITYHTUPOBAHMS MIJUTHAMITEPMETPA.

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

4. YcraHoBKa jabopaTopHasi A7 M3ydeHHsl pe30HaHca HaIpsDKEHUH M onpenesieHus
UHAYKTUBHOCTH

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

6. JlaGopaTopHasi yCTaHOBKa JUIs ONpEIENeHHs pajuyca KPUBH3HBI JMH3BI U JUIMHBI
CBETOBOM BOJIHBI C TOMOLIBIO KoJiel] HproToHa.

7. JlaGoparopHasi yCTaHOBKa JUIsl ONPEAEICHUs KOHLIEHTPAlMM PacTBOPOB caxapa U
MIOCTOSIHHOW BpaILlEHUSI.

8. MepuTenbHbI HHCTPYMEHT.

JlabopaTopust «ATOMa, TBEPIOTO TEJIA, SIAPAy» BKIIOYACT:

1. JTaGoparopHasi ycTaHOBKa JJIs U3y4eHUs BHEHIHETO (poTordexra.

2. YcTaHOBKa UIsI U3Y4YCHHs CIIEKTpa aTOMa BOJOPOJa W OMpPEIeNICHHs] TOCTOSHHOW
PunGepra.

3. YcranoBka nmabopaTopHas /71 OTIpeieIeHus MOTEeHIMala BO30Y K ICHHs Ta3a.

4. YcTaHOBKa JIJIs1 OTIPENIENICHUS JUTMHBI POOETa YacTHUI] B BO3TyXeE.

5. MeputenbHbI HHCTPYMEHT.

AynuTopuu A TPYNIOBBIX U UHAWBUAYAIbHBIX KOHCYJIbTALMM, TEKYIETO KOHTPOJIS U
IIPOMEKYTOUHOM aTTECTALMK BKIKOYAOT: MHTEPAKTUBHASA JOCKA, IPOEKTOP;
MynbTUMEAUIHBIN ITPOEKTOP,IKPaH.



AymuTopun Ui CaMOCTOSTENIbHOW padoThl ¢ BbIXOAOM B MHTEpHET M € JOCTYNmoOM B
3IEKTPOHHYIO0 HH(POPMAIMOHHO-00Pa30BaTEIbHYIO CPEy YHUBEPCUTETA.

KOMIIBIOTEPHBIE KJIACCHI; YATAIbHBIEC 3aJbl OnOimorekn IlepcoHanbHbIe KOMIBIOTEPHI C
nakerom MS Office, ¢ BeixogoM B IHTEpHET U ¢ JOCTYIIOM B 3JEKTPOHHYIO HH(POPMAIIHOHHO-

00pa30BaTeNbHYIO CPEy YHUBEPCUTETA BKIFOUAIOT: TIEPCOHAIBHBIE KOMITBIOTEPHI ¢ MakeToM MS
Office.

[Tomemenne Ui  XpaHeHUs W OPOPHIAKTUYECKOTO OOCIYKMBaHUS  y4eOHOTro
000py/IOBaHUSl BKJIIOYAIOT: CTEJUIAXH, CEH(Bl A XpaHEHUs ydeOHOro oOOpyIOBaHUS.
WHCTpYMEHTHI JUIs peMOHTa 000pYyI0BaHUSI.



IIpunoxenne 1
Y4eOHO-MeTOANYECKOE 00ecTedyeHHe CAMOCTOSATeIbHOM PadoThl 00y4arommXxcst

[To qucumtumne «®u3nkay MpeaycMOTpeHa ayIMTOpHAs ¥ BHEAYAUTOPHAS] CAaMOCTOSITEIIbHAS
paboTa 00y4aroIUXCs.

Ay,Z[I/ITOpHaH CaMOCTOsATCIIbHaA pa60Ta CTYACHTOB IpEAIoIaracT pei€eHNEC KOHTPOJIBHBIX 3aJa4d
Ha NPAKTHYCCKUX 3aHATHAX.

IIpumepnvie ayoumopnvie konmposvhsie pavomot (AKP):

1 cemecTp

KonTpoabsnas padora Ne 1 «®@Pu3nveckue 0CHOBbI MEXaHUKH»

3ananue 1. Paguyc-BeKTOp 4acTUIIBI ONIPEAETSIETCS BEIPAKEHUEM F =3t4 +4t°] + 7k , Tae i, J,K -
enuHUYHBIC BekTopa oceit X, Y, Z. Beraucnuth: 1) myTh S, IpONACHHBIN YaCTHIICH 32 IIEPBhIC

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

3aganue 2. Koneco Bpaiaercss BOKpYT HEMOJABIKHOM OCH TakK, UTO YTOJI TIOBOPOTA 3aBUCHUT OT
BPEMCHH I10 3aKOHY ¢ =10+20-t-2-t*. Haiitu: 1) cpesee 3HaueHUe yriioBoil CKOPOCTH () 32

IPOMEXYTOK BpeMeHHU OT t=0 10 OCTaHOBKH; 2) YIJIOBOE€ YCKOPEHHUE B MOMEHT OCTAaHOBKHU

Kosieca; 3) IOJIHOE YCKOPEHUE TOUYKHU, Haxoasueiicss Ha pacctossHuu 0,1M OT ocu BpallieHus AJs
2 2

MomeHTa Bpemenu t=4 ¢. Oteer: 10 pan/c; -4 pan/c”; 1,65 m/c”.

3ananmue 3. [To ropu3oHTaIBLHON MOBEPXHOCTH JBHXKETCS TEIIO MAacCO M=2 KT MO/ IeHCTBUEM
cuibl F=8 H, nanpaBnenHoi mox yriom 0=60° k ropusoHty. HaiiTu paccrosinue, Koropoe
MPOLLIO TEJIO, €CJIM €r0 CKOPOCTh YBEIHUMIIAch ¢ 3 10 5 M/c, a KOO (HULIUEHT TPEHUS MEXTY
TEJIOM W TIOBEPXHOCTHIO paBeH 1=0,1.0TBeT: 5,9 M.

3ananmue 4. llap maccoit M;=5 Kr ABMXETCS CO CKOPOCThIO V1= 1 M/C U CTaJIKUBaeTCA C
MOKOSIIIIMMCS IIIapoM Maccoit Mp=2 kr. Onpenennre CKOPOCTH IIApOB Mociie yaapa. Y aap
CUMTaTh YNIPYIHUM, IPSAMBIM U IeHTpaiabHbIM. OTBeT: 0,43 M/c, 1,43 m/c.

. -1
3ananue S. YpapHeHUE KONEOAHUM TOUKH UMEET BUL: x = A-cosalt+7) , TAE A=0,02 M, 0=m ™, T

=0,2 c. Onpenenuts Nepuo, HauaabHYyIO (ha3y KojieOaHUN TOUYKH U €€ YCKOPEHHE B MOMEHT
BpeMmenu 1 c. Oteet: T=2 c; 00=0,2n pan; a =0,16 M/,

Konrtpoabnas padora Ne 2 «CratucTuyeckasi GU3MKa U1 TEPMOAUHAMHKA»

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

Maxceemna f(V). Otser: 1 _ MV —Vi) a0y
akIn(v, /V,)



3ananmue 2. MneansHblil IByXaTOMHBINA a3 00bEMOM 5 JI U IaBJICHHEM 10° Ia M30XOPUYECKHU
Har peJm, B pe3yanaTe yero CpeI[HSISI KHHECTHUYCCKasa BHGPFPISI cro MOJICKyJI yBeHI/I‘-II/IJIaCB oT
0,0796 5B 1o 0,0923 5B. Ha ckoyibko npu 3TOM U3MEHUTHCS J1aBiieHue raza? B ganbHeiiem ras
W30TEPMUYECKU PACIIUPUIIH 10 HAYaJIBHOTO JaBieHus. Onpenenute o0beM raza B KOHIE
npouecca. Oteer: yBenuuutcs Ha 0,16 Mlla; 5,8 .

3aganue 3. Onpenenute Kod(HPUIMESHT TEUTOMPOBOIHOCTH A a30Ta, €CIU KO3 PHUIHECHT
JTUHAMUAYECKOH BSI3KOCTH 1) JUI HETO MpH Tex ke ycnoBuax pased 10 mklla-c. OtBer: A=7,42
mBt1/™M-K.

3aganue 4. 12 r a30Ta HAXOAATCS B 3aKPBITOM cocye o0bemMoM 2 11 pu Temmepatype 10°C.
4

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

ObUTO cO00IIEeHO Ta3y npu HarpeBanuu? OTBeT: 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
SHTpONUH, npoucxossuiee npu cmemuBanuu. Otet: 323 K; 0,3 xJ[x/K.

KourpoabHnas padora Ne 3 «Q1eKTpru4ecTBO U MarHeTU3M»

3apanme 1. DnexTpuueckoe nozie co3aano AByms 3apsaaamu (1=10 iKn u gp=-20 uKu,
HaxosIuMucs Ha pacctossaun 0=20 cm apyr ot apyra. OnpenenuTs HanpsHKCHHOCTD MOJIS B
TOUKe A, yJaJIeHHOH OT IIEpBOro 3apsiaa Ha paccrosiHue 1=30 ¢cM U OT BTOpOro Ha =50 cMm.
Paccuurarps paboty, KOTOPYIO HEOOXOAMMO COBEPIIUTH, YTOOBI TEPEHECTH TOUCUHBIN 3apsi
q0=5-10'4 K71 13 Toukn HaxonsAmMiAcs mocepeinHe MEeXAY 3apsaamu B Touky A. Otset: 280B/m,
0,42 ITx.

3aganue 2. MMeercs npeqHa3HaueHHbIN I U3MEPEHUsI pa3HOCTH MoTeHnuanos 1o 30 B
BOJILTMETp conpoTuBieHneM 2 kOm, kotoporo paszaeneHa Ha 150 nenenuii. Kakoe
COIIPOTHUBJIEHUE HAJIO B3ATh M KaK €r0 BKIOYHUTh, YTOOBI 3TUM BOJBTMETPOM MOXKHO OBLIO
WU3MEPUTh PA3HOCTh MOTEHIMANIOB 10 75 B? Kak u3MeHHTCS IpH 9TOM LI€HA AEIEHUS
BonbT™MeTpa? OtBet: 3 kOwMm, 0,5 B/nen.

3ananme 3. [1o npoBosiouHON paMKke UMeroIel GopMy NPaBUIILHOTO HIECTUYTOJIbHHUKA, UAET
ToK cuioit 1=2 A. Ilpu 3ToM B LIeHTpe paMKu 00pa3yeTcss MarHUTHOE T10JI€ C HAIPSKEHHOCThIO
33 A/m. Haiit 1niHy POBOJIOKH, M3 KOTOPO# caenana pamka. Oteer: 1=0,2 m.

3ananme 4. [IpoBoasias paMka NoMelieHa B OAHOPOAHOE MarHUTHOE T0JIEe ¢ MHAYKIMEH B =
0,1 Tn. [ImocKOCTh paMKH COCTaBIISET C HAIPABICHUEM MarHUTHOTO MO YIOJ @ = 30°.
[Tnomane pamku S =20 CM2, conpotusiienne R = 0,1 Om. MarautHoe noje paBHOMEpPHO
yMeHblIaeTcst 70 Hyins 3a BpeMms At=0,1 c¢. Onpenenure: a) cpeiHee 3HAUCHHE 3.]1.C. THAYKIIUH,
BO3HUKAIOIIEH B paMKe; 0) CHIIy MHIYKIIMOHHOT'O TOKA; B) 3aps/l, KOTOPBIN MPOTEUYET 10 paMKe
3a BpeMs yMeHbleHus nois. Oteer: 1 MB; 10 MA; 107 K.

3ananme 5. ConeHonJ1 ¢ MHAYKTUBHOCTBIO L=7 MI'H 1 akTUBHBIM conpoTuBieHneM R=44 Om
MOJIKJIFOUMIIM K UCTOUYHUKY MOCTOsIHHOTO HanpsbkeHus: Ug, a 3aTeM Kk reHepaTopy
CHUHYCOHMIAJILHOTO HAIPSHKEHUS ¢ AeMCcTBYIOIMM 3HaueHneM Hanpsbkenus U =Uq. Ilpu kakoit



4acTOTe T'eHepaTopa MOIHOCTh, TOTpedisieMast COICHOUAO0M, OyeT B 5 pa3 MEHbIIIE, 4YeM B
nepsBoM ciydae? Otser: v=2 kl'11.

2 cemecTp

KonTpoubsnas padora Ne 4 «Onruka»

3ananme 1. B onbite FOHra Ha myT 01HOTO U3 HHTEPHEPUPYIOMIKX JTydel MOMeNaaach TOHKAs
CTEKJISIHHASI TIACTUHKA, BCJIEJICTBUE YETro LIEHTPaIbHasl CBETIIAs M0JIOCA CMEIAIach B
MOJIOKEHUE NIEPBOHAYAIIBHO 3aHTOE MATON CBETION MOJI0CcoM(He cunTast eHTpaibHOM). Jlyu
najaeT Ha MIACTUHKY NepreHauKyasspHo. [lokasaTens npenomienus miactuaku N=1,5. Jnuna
BOJIHBI cBeta A=6-10"" M. KakoBa Tonmuna miactuakn? OTBET: 6 MKM.

3ananmue 2. benblii cBeT MagaeT HOPMAJIbLHO HA MOBEPXHOCTH CTEKJITHHOM MJIACTUHKYU TOJIIIMHOM
d=0,4 mxmMm, HaxojsIeics B Bo3ayxe. [lokazarens mpeaoMieHus crekia Ne,=1,5. Onpenenure: a)
TEOMETPHUUECKYIO U ONTUYECKYIO PA3HOCTh X0/1a MHTEP(EPUPYIOIIHNX JTyUYei B IPOXOIAIIEM
cBeTe, 0) UTMHBI BOJTH, MHTEHCUBHOCTH KOTOPBIX OCIA0JISETCS IMOCHE MPOXO0KACHUS TIJIaCTUHKH.
CuuTaTh, YTO BUMMAS YaCTh CIIEKTpPa JICKUT B MHTEepBayie 1JIUH BOJH oT 0,4 10 0,7 mxm. OTBeT:
0,8 mxm; 1,2 mxMm; 0,48 MKM.

3aganue 3. Ha qudpakiroHHyo pereTky HopMaibHO NMagaeT mydok cBera. KpacHas nunus ¢
JUTMHOM BOJHBI A=630 HM BH/HA B CIIEKTPE TPETHETr0 MOPSAKA MO YIIIOM (p:710. Kaxkas
CHEKTpaJibHas JIMHUS BUJIHA TIOJ] 9TUM € YIJIOM B CIIEKTpE YeTBepToro nopsaka? Yemy paBHa
noctosiHHas peueTku? CKOIbKO BCET0 KpaCHbIX MaKCUMYMOB JaeT 3ta peuietka? Otset: 473
HM; 2 MKM, 7.

3ananue 4. J[Ba nonsipuszaropa pacroyokeHbl TaK, YTO Yrod MEXy UX MIOCKOCTSIMU
[PONYCKaHUs paBeH 25°, Ornpenenutb, BO CKOJIBKO Pa3 YMEHBIIUTCS HHTEHCUBHOCTh
€CTECTBEHHOI'0 CBETAa MPHU MPOXOKACHUH: 1) uepe3 ouH (TIepBbIi) oJIsipu3aTop, 2) uyepe3 oda
nossipuzatopa. Koaddunuent nornomenus cera B noisipusarope pasel 0,08. Otser: 2,17;
2,88.

3aganue 5. Kakas noms sHepruu (oToHa U3pacxoioBaHa Ha paOOTY BbIPbIBAHUS 3JIEKTPOHA,
eciu kpacHas rpanuiia gporordpdexra 307 HM U MaKCUMalTbHAsE KHHETUYECKAst SHEPTHUS
¢doroanekrponos 1 3B? Otser: 0,8.

KonTpoubnas padora Ne 5 «KBanroBasi puzuka»

3ananme 1. Yepnoe teno umeet remnepatypy 3 kK. IIpu oxnaxaeHun Tena AauHa BOJIHBL,
NPUXOAIIASACST Ha MAKCUMYM M3JIy4aTeJIbHON CIIOCOOHOCTH, M3MeHMIach Ha 8 MKM. [lo kakoit
TeMIeparypsl oxyagumiocs Teno? Oreer: 323K.



3ananue 2. DieKTpoH obnanaeT kunetnueckoi sueprueit 30 3B. Onpenenuts 1e0pONHIEBCKYIO
JUTMHY BOJIHBI AJIEKTPOHA. BO CKOJIBKO pa3 M3MEHUTCS 3Ta JJIMHA BOJHBI, €CJIM KHHETUYECKas
sHeprus ymenbinutes Ha 20%? Otser: 2,2 1070 y; 1,12.

3ananme 3. [Ipu IBMKEHUH YaCTUIIBI BIOJIb OCH X CKOPOCTh €€ MOXKET OBITh OIpeiesieHa C

TOYHOCTHIO (o1mmnOKoi) 10 1 cM/c. HaiiTi HeonpeneneHHOCTh KOOPIMHATHI, €CIT YaCTULICH
. -28

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

3aganue 4. Yactuna HaxoauTCA B OECKOHEUHO ITyOOKOH OJTHOMEPHOM MOTEHIIMAILHON NMest
MUHHMaJIbHYIO 3Hepruto. KakoBa BeposITHOCTH OOHApY>KEHUS YACTHULIBI B CPEHEH TPETH SIMbI?
Ortsert: 0,609.

3aganue 5. OnpenenuTs JUIMHY BOJIHBI, COOTBETCTBYIOILYIO TPEThel TMHUU cepun banbmepa: 1)
B cniexktpe uznydenuu Bogopona, 2) B cnekrpe uznydenus nona reausi. Oteer: 434um, 109uMm.

KonTpoabHnas padora Ne 6 «@u3uka siipa v 3J1eMeHTAPHBIX YaCTHID)

3aganue 1. [lepBoHayaibHas Macca H30TONA UPUIUS 2 1r paBHa M = 5 T, IepHO

nosypacnaza 75 cyrok. Onpenenure, CKOJIbKO Jep pacnajercs 3a 1 ceKyHay B 3TOM
npenapare. CKOJIBKO aTOMOB 3TOTO IIpenapara octaHeTcst yepe3 30 CyTOK U BO CKOJIBKO pa3
M3MEHUTCS aKTUBHOCTH Ipernapara 3a 31o Bpemsa? Otser: 1,67 10%; 1,2:10%; 1,32.

3aganue 2. fAnpo Gepuumms-7 f-paguoakTuBHO 1o cxeme K-3axBara. 3anmcars peakmuio. Kakue
YacTULIBI IPU ATOM 00pa3oBaInCh?

3aganue 3. HeliTpuHHOE U31y4eHHE 3BE3/bl MOKET BO3HUKHYTD 3@ CUET OOBbEIUHEHUS ABYX
IIPOTOHOB ¢ 00pa30BaHHUEM JICHTOHA. 3anuIINTe peakuuio. Kakue yacTuirs eme o0pa3yroTcs B
STOU peakIuu?

3aganue 4. Haiiti 2HEPTHIO CBS3U Apa, KOTOPOE UMEET OJMHAKOBOE YHCIIO TPOTOHOB U
HEUTPOHOB U PAANYC, B TIOJITOPA pa3a MEHbIIUHN paauyca sapa 2’Al . OTBeT: ®Be, 56, 5 MaB.

3aganue 5. 13 nepBoHauanbHO CBOOOAHBIX MPOTOHOB U HEUTPOHOB 00pa3yeTcs SAPO
yraepoja-12. Kakast sHeprust npu 3TOM BBIIETSAETCS, KaK OHA Ha3bIBaeTcsi? Eciiu CHHTE3UpOBaTh
TakuM o0pa3zoM | r yriaepoja, TO CKOJIBKO BCETO BBIICTUTCS MPpH 3TOM dHeprun? Kakomy
KOJUYeCTBY HeTH 3Ta sHeprus sxkBuBaieHTHa? OTBeT: 92,4 M>B; 740 I'[Ix; 16 T.

BHeaynuropHas camocTosiTenbHast paboTa o0ydaromuxcs BKIOYaeT B ce0si: MpopaboTKy
JIEKIIMOHHOI'0 MaTepuaa, U3y4eHUe JIUTEPaTypsl 110 COOTBETCTBYIOIIEMY pa3ieily; pelieHue
WHAUBUAYaAJIbHBIX JOMAIITHUX 3a/1a4, MOATOTOBKY K BBIMOJIHEHUIO Ja0OpaTOpPHBIX pador,
MOJTOTOBKY K OTYETY 10 Jab0paTOpHbIM paboTaM, MOJATOTOBKY K CEMUHApaM.



Ilpumepnvie unousudyanvhovie oomawnue 3aoanusn (H/13)

1 cemectp

33}13‘13 Ne 1 «kKunemaTuka MOCTYNNaTeJIbHOIr0 1 BPpaliaTeJIbHOI0 ABUKCHU S

Touka JIBMKETCS MO OKPYKHOCTH PaNycoM 4 M 1o 3aKoHy S = A+ Bt rue S — MPONICHHBIN
nyTh, A=8 M, B=2 M/c?, t- Bpems. OnpenennThb, B KaKOil MOMEHT BpEMEHHU HOPMaJIbHOE
YCKOpEHHUE paBHO 2 m/c?. Haiitu CKOPOCTb, TAHT'€HIIMAJILHOE U TIOJTHOE YCKOPEHUE TOUKHU B 3TOT
MOMEHT BpEMEHU

3amaua Ne 2 «/IluHaMKMKa MOCTYNATENbHOTO ABUKEHHS»

Ha o601 maxoBuka quamerpom 60cM HaMOTaH MIHYP, K KOHILY KOTOPOTO MPUBSI3aH IPy3 C
Maccoi 2 kr. OnpenenuTb MOMEHT WHEPIIMA MaXxOBHKa, €CJIH OH BPAIasiCh PABHOYCKOPEHHO 0]
NeiicTBUEM Tpy3a, 3a Bpems t=3C npuoOpen yrioByr CKOpocTh 9 pas/c.

3amaua Ne 3 «/IlnHaMuka BpamaTeJbHOI0 JIBUKEHHUSD)

Ha Basn B Buie MiMHIpa ¢ TOPU30HTAILHON OCBIO BpAIICHUSI HAMOTaHa HEBECOMasi HUTh, K
KOHITy €€ MpUKperuieH rpy3. Kakyio yrioByro ckopocTh OyJeT UMETh Baj CILYCTs 2¢ HOcie
Hayasla JBUKEHUs rpy3a, eciii Macca Bana 4 kr, ero paguyc 20 cm, macca rpysa 0,2 xr,
JEHCTBUEM CUJI TPEHUS Ha JIBIKYILUECS Tella MOXKHO MpeHeOpeyb

3amaua Ne 4 «3aKoHBI COXpaHEHUSI B MEXAHUKE»

JIBa ManbIx 10 pazmepy rpysa maccamu M1=10 kr u My=15 Kr noABEIIEHBI HA HUTAX
OJIMHAKOBOM JUTMHBI L=2 M B OJJHO# TOYKE U CONMPUKACAIOTCS MEX 1y co00i. MeHbIHii rpy3 ObLI
OTKJIOHEH Ha yTroJl 0=60° u otnyuieH. OnpeaenuTe BICOTY, Ha KOTOPYIO MOJHUMYTCS 00a rpy3a
nocse abCoNIFOTHO HEYIPYToro yaapa

3agaua Ne 5 «MexannuecKkue KoJe0aHus»

[Tepuon 3atyxaromux Kosnebdanuii paBeH T = 4c¢, morapudmudeckuii AeKpeMeHT 3aTyxanus 1,6;
HavanbpHas ¢aza paBHa 0. CmemieHrue Touku B MOMeHT 1/4 paBHo 4,5 cM. Hanncats ypaBHeHue
KoJIeOaHUH U MOCTPOUTH IrpauK B mpezenax TpEX NepruoioB

3agaua Ne 6 «PeIATHBHCTCKASA MEXaHUKA»

B naboparopHoii cucreMe oTcueTa oOfHa U3 JIBYX OJMHAKOBBIX YaCTHIL C MAaCCOM Mo MOKOUTCH,
Jpyrasi IBUXeTcs co ckopocThio V=0,8¢ 1o HampasiieHUIO K OKosImeics yactuie. OnpenenuTe
PENATUBUCTCKYIO MacCy JBUXKYIIEHCS YaCTHIIbI B 1Ta0OpaTOPHOM cHCTEME OTCUETA U €€
KMHETUYECKYIO SHEPTHUIO

3apaua Ne 7 «MKT. CraTucrnueckas GpuU3nKa»

B cocyne o6pemom 20 51 HAXOAUTCS CMECh BOJIOPO/Ia M TENUS MO/ JaBjieHneM 2 atM. O01mas
Macca CMECHu 5 T. HSBGCTHO, qTo CpC}IHHH KHHCTHUYCCKAA 3Hepr1/1${ HOCTyrIaTeJ'IBHOFO OBUXXCHUA



MoJIeKyJ cMecH ra3oB paBHa 0,038 3B. Bo ckobKo pa3 oTiaU4YaroTCs MacCchl BOJAOPOAA U TN B
cMmecu?

3agaua Ne 8 «MneaJbLHBIN ra3»

3 MOJISi 430Ta IIOTHOCTBIO P=1,25KI/M> H30XOPHO HATPEINHN TaK, YTO €ro JABICHHE H3MEHHMIIACH C
1,1-10°TIa 0 1,6-10°ITa, a 3aTeM H306apHO CHKAIHM JI0 EPBOHAYATBHOI TEMIIEPATYPEL.
Omnpeznenute TemMrepaTypsl B KaXJI0M U3 TPEX OMUCAHHBIX COCTOSHUM U KOHEYHBII 00beM rasa.
N300pasute rpaduku 3TUX MPoILeccoB B koopauHatax P-T

3agaua Ne 9 «IlepBoe Haua 10 TePMOAUHAMUKI

B pesynbpTaTe H30TepMUYECKOTO pacupeHus azota Maccoir m=0.2krnpu temrieparype T=280 K
o0BeM ero yBenuuuBaercs B 2 paza. Onpenenuts: 1) paboTy A, COBEpIICHHYIO ra30M IpU
pacupennd; 2) uaMeHenne AU BHyTpeHHEW dHEpPTuu; 3) KOJIMUECTBO TEIJIOTH Q, mosryueHHOe
ra3om

3agaua Ne 10 «Bropoe Ha4a/10 TepMOAUHAMHUKI»

Kycok npaa maccoit m =200r, B3siThIii ipu Temmeparype t; = -10C°, 6b11 Harpet 10
temmneparypsl t; =0C° u paciuiaBiieH, mocie yero o0pa3oBaBIascs Boja Obljia HarpeTa J0
temmneparypsl t3 = 10C°. Onpenenuts u3MeHeHne AS SHTPONUU B X0JI€ YKA3aHHBIX IPOIECCOB.

3amaua Ne 11 «uiekTpocTaTukay

DJeKTpuuecKoe mose coznano AByms 3apsgamu (1=10 K u =-20 uKn, Haxoasaummucs Ha
paccrosiaun 0=20 cMm apyr ot apyra. OnpenenTh HAMPSHKEHHOCTD MOJIs B TOUKE A, yaaleHHON
OT IepBOro 3apsAaa Ha paccrosinue =30 cM u ot Broporo Ha ;=50 cm. Paccuutars paboty,
KOTOPYIO HEOOXOIUMO COBEPIIUTD, YTOOBI IEPEHECTH TOUECUHBIN 3apsi] qo=5-10'4 K1 n3 Toukn
HaXOAIIUKCS TOCEPEANHE MEXKY 3apsA/IaMH B TOUKY A.

3agaga Ne 12 «I1oCTOAHHBIH JIEKTPHYCCKHI TOK»

Ha puc. 3.1. £=1,0 B, £,=2,0 B, €3=3,0 B, r;=1,0 Om, 1,=0,5 Om, r3=1/3 Om, R;=1,0 Om, R3=1/3
Owm. Onpenenute: 1) cHIIBI TOKA BO BCEX y4acTKax ILIENHU; 2) TEMIOBYIO MOIHOCTh, KOTOpast
BBIJIETISIETCS] HA COTMPOTHBIICHUU R3.

3.3
R £2, 12

M3

nr 51



3amaua Ne 13 «uiekTpoMarHeTu3m»

[To nByM O€CKOHEYHO AJTUHHBIM MPSIMBIM MapaUIeTbHBIM [IPOBOJAM, HAXOSIIMMCS Ha
pacctostauu R=10,0 cm npyr ot apyra B Bakyyme, TekyT Toku 11=20,0 A u 1,=30,0 A
OJIMHAKOBOTO HarpasieHus. OnpeaenuTe MarHUTHYIO MHIYKIHIO 1oJist B, co3aaBaeMoro TokamMu
B TOYKAX, JIEKAIINX Ha MPSAMOM, COeTUHSIOMMX 00a poBoaa, eciu: 1) Touka C aexXUT HA
paccTostHuu r1=2,0 cM JieBee JIEBOro MpoBoja; 2) Touka | 1eKHUT Ha paccTosiHUU I,=3,0 cM
npasee MpaBoro NpoBoja; 3) Touka G nexxut Ha paccTosHuu 3=4,0 cM paBee JIEBOro MPoOBOJIA.

3agaua Ne 14 «QiieKTpoMarHeTu3m»

DneKkTpoH, yckopeHnHbii Hanpspkearnem U=200 B, BiieraeT B 0AHOPOTHOE MarHUTHOE TOJIE C
uHaykuuen B=0,7- 10 Tn MEPIEHIUKYISIPHO CUIIOBBIM JTUHUAM. HaliTu pannyc oKpy>KHOCTH,
110 KOTOPOH IBUKETCS 3JIEKTPOH B MAarHUTHOM T10JI€ U niepuo ero BpaiieHus. Otset: R=0,68 m;
T=5,1-10" c.

3agaua Ne 15 «QuieKTpOMarHuTHasi HHAYKIUS»

[TpoBoasmKii IIOCKHUI KOHTYp, UMEIOLIHNH (hopMy OKpyXHOCTH paguyca I = 0,05 M momerieH B
OJTHOPOJTHOE MarHUTHOE MOJIE TaK, YTO JMHUM MarHUTHON WHAYKIIUH T10JIsI HAIIPaBJICHBI
NEPIEeHIUKYIIAPHO MII0CKOCTH KOHTYpa. ConpoTuBieHue koutypa R =5 Om. MaraurHas
UHAYKIHS MeHseTcs 1o 3akony B = kt, rie k= 0,2 Ti/c. Onpenenure: a) 3./1.C. HHIYKIHH,
BO3HHUKAIOIIYIO B 3TOM KOHTYpE; 0) CHITy HHAYKIIHOHHOTO TOKa; B) 3apsi/l, KOTOPBIH MPOTEYET 110
KOHTYpPY 3a MEPBBIe 5 CEKYH/I U3MEHEHHS TOJIS.

2 cemecTp
3agaya Ne 16 «MuTepdepeHuns cBeTa 0T TOYEYHbIX HCTOYHHKOB)

B onpiTe FOHTa Ha myTH 01HOTO U3 UHTEP(HEPUPYIOIIKX JTydel moMeIiaiach TOHKas CTEKIISTHHAs
IJIJACTUHKA, BCJIEICTBUE YEr0 LIEHTPaJIbHas CBETJIAs [10J0Ca CMEIAIach B IOJIOKEHUE
MEePBOHAYAIILHO 3aHATOE MSATOM CBETJION MONOCOM(HE cunTasl IeHTpalibHOi ). JIyd majgaeT Ha
IJIACTUHKY NepneHauKyasapHo. [lokazarens npenomienus miaactuHku N=1,5. /[n1uHa BOIHbBI
A=6-10"" M. KakoBa TOJIIMHA IIACTHHKH?

3agaua Ne 17 «MHTepdepeHnns cBeTa B TOHKUX IJICHKAX»

[TnockomapasuieNbHast CTEKISHHAS TUIACTHHKA ToMMHOM d=1,2 MKM U ¢ TIOKa3aTeaeM
npesnoMieHus Ne;=1,5 nmoMmelieHa Mexxay 1ByMs CpefjaMu ¢ OKa3aTesIIMH MPEJIOMIICHHs Ny U Ny.
Caert ¢ anuHOM BoJHBI A=0,6 MKM MajgaeT HOPMaIbHO Ha IIACTUHKY. ONpeaenuTe ONTHIECKYIO
Pa3HOCTh X0/1a BOJIH, OTPAXKEHHBIX OT BEPXHEN M HUKHEN MOBEPXHOCTEHN TJIACTUHKHU U
OTIpENIeTTUTE, YCUIICHUE WIIH OCTIa0JIeHNe MHTEHCUBHOCTH MPOUCXOIUT MIPH UHTEP PEPECHITNH B
CIEMYIOMIUX CIIydasx: a) N1<n<ny; 6) N1<n>n,

3apauya Ne 18 «ludpakuus ®peners»

Haiinute pannycs! nepBsix Tpex 30H OpeHenst U1sl IIIOCKOW BOJIHBI, €CIIU PACCTOSHUE OT
BOJIHOBOH MOBEPXHOCTH 710 TOUKU HaOmoaeHus 1 M. J{nmnna BomHbl A=500 HM.



3amaua Ne 19 «/Iuppakuus @paynrodepa»

Haiitn HanOonbImuii MOPSAOK CIEKTPa IS KEATOW JTUHUU HATPHS C IJTUHON BOJHBI A=589 HM,
€CITH TIOCTOSHHAS TUPPaKIHOHHOM pemeTku 0=2 MkM. CKOJIBKO BCETO MaKCHMYMOB JIa€T 3Ta
pemrerka? [Tox kakuM yriiom ¢ HabIIOaeTCs MOCISTHUI MaKCUMYM?

3amaua Ne 20 «Ilosasspu3anusi cBeTa)

0 .
VYron Mexay IIOCKOCTSIMU MPOMYCKaHUs JBYX MoJisipu3aTopoB paBeH 50°. EcTecTBeHHbIH CBET,
MIPOXO/IS Uepe3 TaKyro cucTeMy, ociadunsercs B 8 pas. [IpeneOperast motepsiMmu cBeTa pu
OTpaXeHUHU, OTPEACIUTh KOIPPHUIIMEHT MOTIIOLIEHHS CBETA B MOJIAPU3ATOPAX

3agaua Ne 21 «®oto3ddexr»

OnpenenuTs HAUMEHBILINH 33ePKUBAIOIINH MOTSHIIMAN, HEOOXOJUMBII I TPEeKpaIIeHUs
SMUCCHH C MTOBEPXHOCTU (HOTOKATOMAA, €CIIU OH OCBELIACTCS U3NTyuyeHUuEeM ¢ JTMHON BosHbl 0,4
MKM, a KpacHas rpaHula Ui Marepuana karoaa pasHa 0,67 MKkm

3agauya Ne 22 «TenioBoe u3j1yuenuer

UYepnoe teno Harpenu ot Temieparypsl 600K 1o 2400K. Bo ckonbko pa3 yBenuuuiaach oomas
TETUIOBAsI SHEPTHsL, U3Tydaemas TeinomM? Ha cKoibko H3MEeHMIach AJTMHA BOJIHBL,
COOTBCTCTBYIOIIAA MAKCUMYMY SHEPIrvU U3JTYUCHUA U CHGKTpaJIBHLIfI COCTaB I/I3J'IyT-IeHI/I$[?

3agaua Ne 23 «Ippext Komnronay»

®otoH ¢ sHeprueit 1 M»aB paccesuics Ha cBOOOHOM MOKOUBIIEMCS diekTpoHe. Haitu
KHMHCTUYCCKYIO SHCPIUIO 3JICKTPOHA OTAa4U, €CJIIM B PE3YJIbTATC paCCCAHUS JJIMHA BOJHbBI
¢dorona uzmenmnace Ha 25%

3agauya Ne 24 «Dj1eMeHThI KBAHTOBOH MeXaHUKHI

HpI/I JABHMKCHUHU 4aCTHULBI BJIOJIb OCH X CKOPOCTh €€ MOXET OBITh OonpeaciicHa ¢ TOYHOCTBIO

(omubOko#) 5o 1 cm/c. Haiitu HeompeeneHHOCTh KOOPIMHATHI, €CJIM YacTHUIIeH sBisieTcs: 1)
AIIEKTPOH, 2) apobuHKa maccoii 0,1r

3agaua Ne 25 «HacTua B MOTEHIUAJLHON AMe)»

CobcTBeHHast PyHKIIHS, OMMCHIBAIOLIAS COCTOSIHUE MUKPOUYACTHUIIbI B OECKOHEUHO ITyOOKOH
. 7n
. . v, (X)=Csin—x
NOTEHLIMATIBHOM SIME IUPUHON {, UMEET BUJL I . Microsb3ys yCIoBHsI HOPMHPOBKH,
ONPEAEINTh MOCTOSIHHYIO C.
3agaua Ne 26 «Atom no reopuu bopa»
BbraucnanTs paauycel epBbIX TPeX OpOUT 3JIEKTPOHA B aTOME BOAOPOIA

3apauya Ne 27 «M3iaydyenune atoma»

Haiitu HaH60HBHJyI0 W HAUMCHBIIYIO JJIMHBI BOJIH CCPpHUU IIamena B CIICKTPC UBJTYUCHU
BOOOpOaa. CpaBHI/ITB MOJIYYCHHBIC 3HAUCHUA C JJIMHAMHW BOJIH BUANMOI'O U3JIYUCHUA



3agaya Ne 28 «PaaHOaAKTUBHOCTLY

192 r
IIepBoHauasibHast Macca U30TOINA UpUAKS 7 paBHAa M = 5 r, mepuoj nojiypacrnajaa 75 CyTok.
Ornpenenure, CKOJIBKO sAJIEp pacnanercs 3a 1 cekyHay B 3ToM npenapare. CKOIbKO aTOMOB 3TOTO
npenapara octaHetcst yepe3 30 CyTOK U BO CKOJIBKO pa3 U3MEHUTCSl aKTUBHOCTD Iperapara 3a
3TO BpeMmsi?

3agaua Ne 29 «3akoHbI COXpaHeHHS B SIICPHBIX PeaKIUsIX»

B 1ieHTpe costHIa IpOTeKaeT TEPMOsIIEpHas PEakLusl CHHTE3a I'elks U3 BOAOPOJa, B KOTOPOil n3
4

4eThIpeX POTOHOB oOpasyercs sipo He™ n n1Ba mozutpona. 3anummre 3Ty peakiuio. Kakue eme

4acTULbI 00pa3yroTcs B HEN?

3agaua Ne 30 «JHeprus B siIepHBIX peaKIHAX»

235 .
Kakoe konnuectBo U™ «BBIrOpaeT» 3a oA B JEPHOM PEAKTOPE C NIEKTPHUUECKONH MOLTHOCTHIO
1 I'Bt u k... 38%? Cuurath, 4TO pacnan saep ypaHa 1o JeHCTBUEM TEILIOBBIX HEUTPOHOB
IPUBOJIUT K 0Opa30BaHUIO U30TONOB KCEHOHA-141, cTpoHIMA-92 1 TpeX BTOPUYHBIX HEHTPOHOB.

Ilepeuenv nabopamopnuvix pabom

1 cemecTp

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

No 4 «MccnenoBanue BpammaTeabHOTO IBMKEHUS TBEPAOTO Tella BOKPYT HETIOIBUKHON OCH»
Ne 5 «Omnpenenenue xapakTEpUCTUK 3aTyXalOMIUX KoleOaHuil (PU3MUecKoro MasTHIUKa

No 11 «M3ydyeHune cTaTUCTHUECKUX 3aKOHOMEPHOCTEN)

Ne 14 «Onpenenenue nokasarens aguadbarsl merogoM Knemana u Jleopma

No 21 «MccnenoBanue 31€KTPOCTATUUECKOTO MOl C TOMOIIBIO 30H1a

No 24 «Pacmmpenue npenena u3sMepeHus: aMIepMeTpa noCTOSHHOTO TOKa»

Ne 28 «Onpenenenre HHAYKTUBHOCTH KaTYIIKA U MarHUTHOM MPOHNULIAEMOCTH
(beppOMarHuTHOTO TEJIa

2 cemecTp

Ne 32 «Onpenenenue paanyca KpUBU3HBI JIUH3BI U TIOJIOCHI POMYCKaHUs CBETO(PUIIBTPA C
nomouipio kosen Herorona»

Ne 34 «Onpenenenue JIMHBI CBETOBOM BOJHBI U XapaKTEPUCTUK TU(PAKIIMOHHON PELISTKN
Ne 35 «Onpenenenne KOHIIEHTPAMA PaCTBOPOB caxapa U MOCTOSTHHON BpaleHUSI»

Ne 36 «CHsATHE BOJIBTAMIIEPHBIX XapPAKTEPUCTUK (POTOIIEMEHTA U OTIPEICTIEHUE €T
qyBCTBUTEIBHOCTH

Ne 41 «MccnenoBanue Bo30yx/I€HUSI aTOMOB T'a3a»

Ne 42 «Onpenenenue ri1aBHbIX KBAHTOBBIX YHCEN BO30YKICHHBIX COCTOSIHUM aToMa BOJIOPO/Iay



No 51 «M3ydyeHune 3akOHOMEPHOCTEH O-pacnanar»
Ne 53 «Onpenenenne MakCUMalIbHOM SHEPTUU B-4aCTHIl U UACHTH(PHUKALNS PATHOAKTUBHBIX
IIpernapaToBy»

HepeueHb B60NPOCOB K CEMURAPCKUM 3AHAMUAM

1 cemectp

Cemunap Ne 1 "KuHeMaTMka M JUHAMHUKA NOCTYNATEJILHOr0 M BpPAaIIATEJIbHOIO
JBHUKEeHU"
1. Mexanuueckoe aABmxenue. Cucrema orcuéra. MarepuaibHas TOUKa.
2. OCHOBHBIC KHHEMATHYECKHE XapaKTePUCTHKH: TICPEMEIICHUE, ITyTh, CKOPOCTh, YCKOPEHUE:
MOJIHOE, HOpMaJlbHOE, TaHreHIHanbHoe. Kitaccuukanus qBuKeHHH.
3. TMocrymarensHoe nBuxenHue. LlenTp macc. BpamarensHoe nBHKEHUE.
4. OcHOBHbBIE KHUHEMAaTHYECKHE XapaKTEPUCTUKHU BPAIIATEIbHOTO JABMKEHUS: YToJl TOBOPOTA,
YTJIOBOE MIEPEMEIIICHUE, YTIOBBIE CKOPOCTh U YCKOPEHHUE.
5. CBs3b MeX1y IMHEHHBIMU U YTJIOBBIMH XapaKTEPUCTUKU IBUkKeHHS. PaBHOMepHOE 1
paBHOIIEpEMEHHOE BpalareabHoe ABMxKeHus. [loHsTue coctosHus PU3nIecKoi CUCTEMBI U
YpaBHEHHUS JBUKCHHUSI.
6. JlmHaMHUUYeCKrEe XapaKTEPUCTUKH: CHJIa , CHJIOBOE IT0JIe, Macca, UMITYJIbC.
7. 3axonsl HproToHa.
8. JluHaMuYecKue XapaKTEPUCTUKU BPAINATEIBHOTO JBMKCHUS: MOMEHT CHIIBI OTHOCHUTEIIBHO
0CH, MOMEHT HHepuuu. OCHOBHOM 3aKOH JMHAMUKH BPAIATEIbHOIO JBUKCHUS.

Cemunap Ne 2 "3akoH coxpaneHus'
1. 3akoH coxpaHEHUs UMITYJIbCA, YCIOBUS €r0 BBIIOTHEHHUS.
2. 3aKOH COXpaHEHHUs] MOMEHTA UMITYJIbCa, YCIOBUS €r0 BHIIIOIHEHHUS.
3. Pabora, momHOCTh. PaboTa TpaBUTAIMOHHOW CHWIIBI, KOHCEpBAaTHBHBIE CHJIBL. Paborta
pesyabTUpytolei cuwibl. KuHetnueckas sHeprus, TeopeMa 00 HM3MEHEHMM KHHETHUYECKOU
DHEPTHUH.
4. 3aKoH COXpaHEHUs MOJTHON MEXaHUYECKOW SHEPTUH, YCIOBHS €0 BBITOJIHEHUS.

5. CoymapeHue nByX Teql.
6. CBsI3b 3aKOHOB COXPAHEHUS CO CBOMCTBAMHU IMPOCTPAHCTBA U BPEMCHH.

Cemunap Ne 3 "Koseb6anusi u BoJIHBI"
1. ®usnyeckuii 1 MaTEMaTHYECKUN MASTHHUKH.
2. 'apmoHuueckue, cBOOO/IHEIE, BBIHYKJICHHbIE u 3aTyxarouue KoJeOaHus:
nuddepeHnuranbabie, TpaduKu, XapakKTePUCTUKH.

3. SIBneHue pe3oHaHca u ero gpusndeckas npupoja. [lpumepsi.

4. Bonna. Buasl BosiH. Mexann3m 00pa3oBaHusl MEXaHUYECKUX BOJIH.

5. 3BykoBas BomHa. MexaHn3M 00pa3oBaHMs 3ByKa B rasax.

6. BonHoBoe ypaBHeHHE.

7. Crosiuast BosiHa. MexaHu3M o0pa3oBaHUs. Y paBHEHUE CTOSTYEH BOJIHBI.
Cemunap Ne 4 "CraTucruyeckue MeTOAbl ONUCAHUS MaKpocucrem"

1. BeposaTHOCTH MOSBICHUS AUCKPETHOM U HETIPEPBIBHOM CIy4allHBIX BETUYMH.

2. OyHKIWS pacrpeesieHus] BEpOATHOCTEH. Y CIIOBHE HOPMHUPOBKH.



Cpennee 1 Hanboee BEPOSITHOE 3HAUCHUE CITYYaliHON BEIMYUHBI.
Craructudeckue MeTo1bl. OCHOBHBIC MOJIOKEHUS CTATUCTUYECKON (PU3UKH.
5. Pacnpenenenune Maxkcgeina, ['aycca, bonbumana.

~ow

Cemunap Ne 5 "TepmoauHaMuvecKkue MeTOIbI ONMUCAHUSA MaKpocucTeM'
VYpaBHEHME COCTOSHUS UAEATBHOIO ra3a.
Pacnipenenenue sHepruu 1o cTeneHsaM cBooobl. CpeHsist SHEPrus MOJICKYJIbI.
TennoemkocTs. MossipHas U yaenbHas TEIUIOEMKOCTH. Y paBHeHUe Maiiepa.
BHyTpennsis sHeprus Kak pyHKIUS cOCTOsSHUS cucTeMbl. PaboTa kak (yHKIuUs mporecca.
IlepBoe Ha4asI0 TEPMOJUHAMHUKH.
M3omporecchl: H30TEPMHUUECKHI, H30XOPHUYECKUH, N300apUUeCKHil, alna0aTHICCKUM,
MOJUTPOIUYECKHIA.
7. Dutponus. CBOMCTBA SHTPOIUU U30JTUPOBAHHON CHCTEMBI.
8. BTOpoii 3aK0H TePMOIMHAMUKH.
9. Huxn Kapno. K.m.a. mukna Kapno.

ook wnE

Cemunap Ne 6 ""JuekTpocraTnyeckoe noJe"

DIIEKTPOCTATUYECKOE MoJIe. DIeKTpudyecKuid 3apsia. 3akoH KynoHa.
HanpsixeHHOCTB 25eKTpocTaTuyecKoro nosist. [Ipuninmn cynepno3unuu.

[Totok BexkTOpa E. Teopema I'aycca.

[ToTeHIMaTbHOCTD 3JIEKTPOCTATUYECKOTO T0JIsA. TeopeMa 0 HUPKYJIALHH.

CBs13b MEX1y HAIPSHKCHHOCTHIO ¥ TIOTEHIIHAJIOM.

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

ok w MR

Cemunap Ne 7 "TlocTosiHHbIM TOK. Llenu mocTossHHOro ToKa"

DOnekTpuueckuii TOK. [IMOTHOCTH TOKa. YpaBHEHHE HEMPEPHIBHOCTH.
3akon OMa 1J1s1 OJHOPOAHOTO YYacTKa LIETIH.

Conpotusienue npoBoguuka. CoeTuHEHHE COMPOTUBICHUN.

3akon Oma aJig HeogHOpoAHOTO yyacTka 1enu. Ctoporuue cuibl. JJC.
[TpaBuna Kupxroda.

MormtHocTts ToKa. 3akoH Jxoyns-Jlenna.

ok wdE

Cemunap Ne 8 ""MaruutHoe noJjie. DJ1eKTPOMArHUTHASI HHAYKIUSA'"

1. VcTrouHMKM MarHuTHOro mossi. MarHuTHOE MOJe JBMXKYILIErocsl 3apsiia U MPOBOAHMKA C
ToKoM. 3akoH buo-Casapa.

2. TIoTOK W IHMPKYJSAIMS BEKTOpa WHAYKIIMA MarHUTHOTO mois. Teopema ['aycca u Teopema o
LHUPKYJISALUH.

Cwita JlopeHna. JIBuxkeHue 3apsyKeHHON 4aCTHUIbI B MArHUTHOM TIOJIE.

Cuna Amnepa.

3akoH 31ekTpoMarHuTHoM nHaykuun ®apanes. [pasuno Jlenna.

Buxpesoe anekTpudeckoe mosie.

SIBnenne camonnaykiuu. MaayktuBHoCTh. CONEHON.

No ok ow



2 cemecTp

Cemunap Ne 9 "Untepdepennusi u tudpakuus ceera’

1. DnexTpoMarHUTHbIE BOJIHBI.

2. KorepeHTHOCTh 1 MOHOXPOMATUYHOCTh CBETOBBIX BOJIH.

3. UnTtepdepennus cBeTa OT IBYX HCTOUHUKOB.

4. NnutepdepeHnns cBeTa OT IIOCKONApaUIeIbHON MJIaCTUHKY.

5. UuTepdepeniius ceera oT MIaCTUHKYU nepeMeHHoi TonuuHbl. Konbia HeioToHa.

6. IIpumeHenne nHTEpEPEHINH CBETA.

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

8. Ilpunnun TIroiirenca-OpeHens. YNOPOIIEHHE BBIYUCICHUNW € TOMOIIBIO  BEKTOPHOMH
JUarpamMMBbl.

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

10. Iudpakmuss @paynrodepa Ha Y3KOW NPSIMOIMHCHHON IIenH. YCIOBUS MaKCHMyMa H
MUHUMYyMa. 3aBUCUMOCTh HHTEHCUBHOCTH CBETa OT yria Iudpakiuu.

11. IudpaxnuonHas pemerka. OCHOBHbIE XapaKTEPUCTUKU TUPPAKIUOHHON pelIeTKH. Y CIIOBUS
[JIaBHBIX MAKCUMYMOB 1 MUHMUMYMOB U JJOOABOYHBIX MUHUMYMOB.

Cemunap Ne 10 "Tlonsipu3anus cBera'

1. IMonspuzamus cBera. ECTeCTBEHHBIN U TOJIPU30BAHHBIN CBET.

2. Tlonsipu3zanus cBeTa Mpu OTPAKEHUH U IpeJoMIIeHHH. 3akoH bproctepa.

3. llonapuzauusa npu  JgBOMHOM  sydenpenomsieHud. CBoHcTBa  OOBIKHOBEHHOTO U
HEOOBIKHOBEHHOTO JIY4€il.

4. Tlonspuzanuonueie npu3msl. [Ipuszma Hukoms.

5. 3akon Mantoca. AHanmu3 MoJsIpU30BaHHOTO CBETA.

6. OnTuyecku akTUBHbBIE BEIIECTBA. BpallleHne TIOCKOCTH MONSIPU3aliU CBETA.

Cemunap Ne 11 "KBanroBasi onTuka'"

1. TerutoBoe wu3nyueHue abconoTHO uyepHoro tena. 3akoH Credana — bonbumana. 3akoH
cMenieHus: Buna.

2. KopmyckynsapHO-BOJTHOBOH Ayalli3M cBeTa. JHEPTus U uMnyibc GoroHa. [laBieHue cBera.

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

4. D3¢ pext Komnrona. dopmyna KomnroHa.

5. BonnoBeie cBoiictBa uwactuil. JlymHa BomHBI ne bpoitna. [lpuHIunm HeonpeaeneHHOCTH
[eiizenbepra.

Cemunap Ne 12 "Crtpoenue aToma"

Mopnenu aroma. [InanerapHas Mozenb aroma.

IToctynatel bopa.

W3nydyeHue aroma BOI0po/ia M BOAOPOAONOJO0HBIX cucTeM. CrieKTpaibHbIE CEpUH.
®opmyna bansmepa.

CrneKTpbl MHOTOJIEKTPOHHBIX aTOMOB. 3aKOH Mo3H.

S



Cemunap Ne 13 "OcHoOBHBI€ 110J107K€HUSI KBAHTOBOW MeXaHUKH'"'

1. KanroBele cocrostHus. BonHoBass ¢yHkuus u ee Qusuueckuit cmbicha. IlpuHiun
cynepno3unuu. YpasHenue lllpenunrepa, KBaHTOBBIE yPaBHEHUS ABUKCHHUS.

2. HekoTopsle 3a7aui KBaHTOBOI MexaHHKH. YacThia B OECKOHEYHO TIIyOOKOW MOTEHIIHATLHON
aMe. KBaHTOBaHUE dHEPrUU.

3. KBanToBBIE uYHMClla, XapaKTEPHU3YIOLIUE IIOJIOKEHUE DJIEKTpOoHa B arome. KBaHTOBaHUE
sHepruu. KBantoBanne MomeHTa umnyisca. CIiuH 3J€KTPOHA.

4. CxeMa »HHEpPreTMYECKUX YpoBHEM aroma Boaopoja. llpaBuna orbopa mpu aTOMHBIX
nepexonax.

5. I'paHuIbl IPUMEHUMOCTH KBAHTOBON MEXAHUKH.

Cemunap Ne 14 "ATtomHble siipa, X cBolicTBa. PainoakTuBHoOCTD"

SIBneHue paiMOaKTUBHOCTH.

OCHOBHOH 3aKOH paJuOaKTUBHOIO pacnaja. PaaroakTUBHBIE PsJibl.
CocTaB 1 XapaKTepUCTUKU aTOMHOTO siipa. SIepHble CUIIbL.
KanenpHas u 060104YedHas MOJICIH sIIEP.

Macca u 3Heprus cBs3u siapa. Y iejibHas 3Heprus cBsi3u. Paguyc sapa.

agrONE

Cemunap Ne 15 "Snepubie peakuuu'

1. Snepubie peakuuu.

2. DHeprus sAepHOM peakiuu.

3. YpaBHEHHE U DHEPreTHUECKOe ycJoBHE o-pacmana. CBs3b YHEPTUU O-YACTUIBI C TIEPHOIOM
nonypacnazaa. TyHHenbHbIN 3¢ ekt mpu o-pacnane. CoekTp o-4acTHIl.

4. XapakTtep cmekTpa y-usznydeHus. [Iporeccel B3auMOAEWCTBUS Y-KBAaHTOB C BELIECTBOM.
3aBUCUMOCTh HMHTEHCUBHOCTHU Y-M3JIyd€HUS OT TOJIIMHBI cjos BemecTtBa. CpaBHEHUE
MIPOHUKAIOIIEN CLIOCOOHOCTH Pa3IUYHbBIX BUJIOB U3ITYUECHHUS.

5. Tpu Bupa PB-pacmajga. DHepreThdeckuil crekTp B-uactuu. [umore3a HEUMTpHHO. 3aKOHBI
coxpaneHus npu B-pacnaze. Jlentonsl. JlenToHHBIN 3apsI.



puiioxenne 2

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

a) [lnanupyembie pe3yJbTAThl 00yUYeHHs U OLlEHOYHbIE CPeACTBA /IJIsl IPOBEAEHUS MPOMEKYTOUYHOM aTTeCTAIlUN:

Kon unaukaropa

Nnupukarop
KOMIIETEHIIUHU

JOCTHIXKCHUA

O1neHOYHBIC CPEICTBA

OIIK-1: Cnocoben peuaTrs 3aJaavu HpO(bGCCHOHaHLHOﬁ ACATCIIbHOCTH Ha OCHOBEC HCIIOJIB30BaAHUSA TCOPCTUUCCKUX H IMPAKTHUYCCKUX OCHOB CCTCCTBCHHBLIX M

TCXHUYCCKUX HAYK, a TAKKC MAaTCMAaTUYCCKOI'O allrapara

OIlK-1.1

Omnpenensier XapaKTepUCTUKU
GU3NIECKOTO W XMMHUYECKOTO
nmporecca (ssBHEHMS),
XapakTepHOro s  OOBEKTOB
npodeccuoHaNbHOM
NesITebHOCTH, Ha OCHOBE
TEOPETUYECKUX "
HKCIIEPUMEHTATBHBIX
HCCIeI0BaHuN

Ilepeyens TeopeTHYeCKHX BONMPOCOB K 3a4eTty ( 1 cemecTp):

1. Kunemaruka nocrymarenbHoro aBuxkeHus. IloHsTue paamyc-BeKTOopa, CKOPOCTH U YCKOPEHHUS.
Hauanbnele ycnosus. [psmas 1 oOpatHas 3a1a4ll MEXaHUKH.

2. JIBmkeHHWE MO OKPYXHOCTH. YTOJ IOBOPOTA, YIJIOBasi CKOPOCTh M YIJIoBOoe yckopeHue. CBs3b
YIIIOBBIX U JTMHEHHBIX BEIUYMH.

3. KpuBonuneitHOe aBrkeHue. TaHTeHIHMATLHOE W HOpMalbHOE yckopeHue. [loiHOe yckopeHwue.
YToi MeXay CKOPOCTBIO U YCKOPEHUEM.

4. HWuepuuanpHble cUCTEeMBI oTcueTa. [loHsATHE CHIIBI, Macchl W uMITyjidbca. OCHOBHOM 3aKOH
JUHAMHUKH TIOCTYIIATENBHOIO ABUKCHUS.

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

6. Bpamenue Bokpyr HemoaABWKHONW ocH. MOMeHT MHepIuH. PacyeT MOMEHTOB MHEPIIHMH TPOCTHIX
ten. Teopema Ilrelinepa.

7. 3akoHBI COXpaHEHHMS B MEXaHHMKE. 3aMKHyTas cHCTeMa. 3aKOHbl COXPAHEHHS HMITyJIbCca U
MOMEHTa UMITYJIbCA.

8. Pabora u moutHOCTh. KHETHUECKAS SHEPIHSI TOCTYNATEIBHOTO U BPALIATEIbHOIO IBUKECHHUS.

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




Kon nnaukaropa

Nupuxarop
KOMIIETEHIIUH

JOCTHIXCHUA

OneHouHble CpeaCTBA

10. /IBa cmocoba ommcaHUs B3aMMOJACHCTBHS. [IBIDKEHHE YaCTHIBI B OJHOMEPHOM CTaIllHOHAPHOM
noje. CBsA3b MEXKy CUIION ¥ TOTEHIIUAIBHOW YHEPTUEH.

11. T'apmonunueckue kojeOaHHs. AMIUIMTYJa, YacToTa, HadanbHas (aza. MaremaTuyeckuili u
¢bu3nyeckuit MasiTHUK. DHEprus rapMOHUYECKUX KOJIeOaHUH.

12. 3aryxaromue KojeOaHus. XapaKTEPUCTUKHU 3aTyXaHus. DHEPTUs 3aTyXaAIOMNX KOJIeOaHU .

13. OOuiee noHsATHE O BOJNHAX. XapakTepUCTUKU Oeryiuedl BosiHbL. BoiHOBOE ypaBHEHME MIIOCKOM
BOJIHBI.

14. Hanoxenue ynpyrux BoiH. Crosiuas BoiaHa u ee ocobeHHocTH. KonebaHue HaTAHYTOH CTpyHBI.
15. llocrynarel  DifHiuTeiiHa. 3aMeuleHHE BpeMEHU. JIOpeHIeBO  COKpallleHHWEe  JUIMHBIL.
PenstuBucrckue naBapuanTsl. iHTEpBaI.

16. PenstuBuctckuii umnynbc. CBsI3b MacChl, SHEPTUM M HUMITYJIbCA YAaCTUIBl. DHEPTHs TOKOS.
3aKOHBI COXPaHEHUS IPU PEIATUBUCTCKUAX CKOPOCTSX.

17. Maxkpocucrema. MUKpPOCOCTOSIHUE M MaKpOCOCTOSHHE cHCTeMbl. CTAaTUCTHYECKHM MOIXO.
IloHsTHE BEPOSITHOCTH U CPETHEN BEIMUUHBL.

18. ®yHKIMSA pacrpenencHus CIIyIallHOH BeIWUYWHBL PacrpenencHue MOJEKYJ IO MPOSKIIHSIM
CKOpPOCTEH.

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

20. Mopnenp wuaeanpbHOrO Ta3za. JlaBneHWe W TeMmIeparypa € TOYKH 3pPEHHS MOJICKYISIPHO-
KMHETUYECKOW TEOpHHU. Y paBHEHUE COCTOSIHUS UJI€AIbHOIO rasa.

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

22. Tlonsartue creneHei cBOOOIBI MOJIEKYIBL. TeopeMa 0 paBHOpACTIpeACTICHHH YHEPTUH TI0 CTETICHSIM
CBOOOJIBL.

23. BHytpeHHss sHeprus Kak QyHKIMS cOCTOSIHUS cucTeMbl. [lepBoe Hayano TepMOIMHAMUKH.

24. Pabora kak ¢pyHKIuUs nporecca. M3oxopuiecknid, H300apuvecKuii ¥ N30TEPMHUECKHU TPOIIECCHI.
25. Tlonarue TemnoeMKOCcTH. TemIOeMKOCTh MpPU H30XOPHMUYECKOM M H300apu4ecKOM Ipoleccax.
Ilocrostnnast agnadaThl.

26. Anmabatuueckuii mporecc. [lepBoe Hadano TEpPMOAMHAMHKH Ui anuabaTHUEcCKOro mpoiiecca.
VYpasuenue [lyaccona.




Kon nnaukaropa

Nupuxarop
KOMIIETEHIIUH

JOCTHIXCHUA

OneHouHble CpeaCTBA

27. Huxnnueckuii mponecc. Koaddumuent mone3Horo AeicTBUS TEIUIOBOW MamuHBL. BTOopoe
Hayvano tepmoguHamuku. ®opmynuposku Knaysuyca u Kenbuna.

28. IIpobrema HEOOPATUMOCTH TEIUIOBBIX MPOIECCOB. DHTPOMHS CHCTEMBI U €€ CBOMCTBa. Teopema
HepHucra.

29. OCHOBHOE ypaBHEHHE TEPMOJUHAMUKH. DHTPOMUS UACATHHOTO Ta3a. M3MeHeHue sHTPOIUH pu
M30IpoIeccax.

30. [wuxn Kapuo. Teopema Kapuo. TepmoauHamudeckas mkana temneparyp. TpoiHas Todka BOIBI
KaK perepHasi TouKa.

31. Craructuyeckuii Bec MmakpococtosiHusi. Cyts HeoOpatumocTd. CTaTHCTHYECKHUH CMBICIT
suTponuu. Gopmyia bonsimana.

32. I'paHHIBl MPUMEHUMOCTH MOJEIU HJCAIBHOTO raza. YpaBHeHue Ban-nep-Baanbca. M3otepmbl
peaJIbHOTO ras3a.

33. Cuubl B3aMMOJICHCTBHS B TIpUpOJIC. DIIeKTpocTaTuieckoe mose. 3akon Kymona. HampsokeHHOCTB
ANEKTpOCTaTHYeCKOro nosst. [IpuHiun cyneprnosnnuu.

34. Cunoseie muHU. [T0TOK BEKTOpa HAMPSHKEHHOCTH AJIEKTpocTaTndeckoro moiist. Teopema ["aycca.
35. Ilorennman. Teopema O ILUPKYJISALUU BEKTOpa HAMPSIKEHHOCTU 3JIEKTPOCTATUYECKOTO MOJIS.
CBs13b MEX1y HANIPSKEHHOCTHIO U TTOTEHIIUAIOM.

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

37. Dnextpudyeckuii TOkK. IImoTHOCTh TOKa. VYpaBHEHHE HeENpephIBHOCTH. 3akoH Oma B
muddepeHunansHON hopme.

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

39. IpaBuna Kupxroda mms pacdera pa3BeTBICHHBIX Iereil. MomHOCTh TOoka. 3akoH JlKoyis-
Jlenna.

40. Egunas mpupoja 3JMeKTpUYecKoro U MarHuTHoro nois. Ilone aBwkymerocs 3apsna. [IpuHiomn
CYTIEpIIO3HUIIMM MarHUTHBIX noJied. 3akoH buo-Casapa.

41. TlIoToKk M LMPKYJISALUS BEKTOpa MHAYKUMU MarHuTHoro moiss. Teopema ['aycca u Teopema o
LHUPKYJISLUH.

42. Cuna Jlopenua. Cuia Ammepa.

43. 3akoH snektpoMarHuTHoW wHAykiuu Dapanes. [Ipaswio Jlenma. BuxpeBoe anexkTpudeckoe




Kon nnaukaropa

Nupuxarop
KOMIIETEHIIUH

JOCTHIXCHUA

OneHouHble CpeaCTBA

ToJIE.

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

45. Dnextpuueckoe mone B BemiecTBe. [lonmspu3amusi nudNeKTpuka. BekTop 3neKTpHYecKoro
cMeleHus. Jusnekrpuueckas MpoOHUIIaEMOCTh BEIIECTBA.

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

Ilepeuenn BonpocoB Kk Ik3ameHy (2 cemecTp):

1. Cucrema ypaBHeHuHl MakcBemia kak 00OOIEHME pa3pO3HEHHBIX SIBJICHUH 3JIEKTpUYECTBA U
Marserusma. MarepuaabHble ypaBHEHUS.

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

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

4. Tlnockas 3J€KTpPOMarHUTHAas BOJIHA U €€ OCHOBHBIE XapaKTEPUCTHUKU. DHEPrus M HMIIYIbC
3JIEKTPOMArHUTHOMN BOJIHBI.

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

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

7. CrocoObl monspu3anu ectecTBeHHoro cBera. llpuama Huxons. Bpamienue miockoctu
MOJIAPU3ALlMHU CBETA MPU MPOXOXKIECHUHU Yepe3 ONTUYECKU aKTUBHYIO Cpeay.

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

9. Korepentnsie BoiHbl. MHTEpdepeHiys cBEeTOBBIX BOMH. Clo)kKeHHE MHTEHCHUBHOCTEW B Cilydae
HEKOT€pEHTHBIX U KOTePEHTHBIX KOJIEOaHHH.

10. Onrtuyeckas pa3HocTh xoa. CBA3b ONTHYECKOW PAa3HOCTU XOJa JIBYX BOJH C Pa3HOCTHIO (a3
MEX1y HUMH. Y CIOBUSI MAKCUMyMa U MUHUMYyMa.

11. Cxema IOura gns HaOmonenuss wuHTepdepeHunu. BpemeHHas uW  HpocTpaHCTBEHHAS
KOT'€pPEHTHOCTb.




Kon nnaukaropa

Nupuxarop
KOMIIETEHIIUH

JOCTHIXCHUA

OneHouHble CpeaCTBA

12. Unrepdepenuns B TOHKHMX IUIeHKax. HaOmionmenwe kosnen HploTOHA B OTpaKeHHOM U
IIPOXO/AIIEM CBETE.

13. SBnenue nudpaxumu. Judppaxmus Openens u @paynrodepa. [Ipunuun [toiirenca-dOpenerns.

14. udpaxuus Openens Ha KpyriaoM orBepcTtuu. 3oHbl Openend. I'papuueckuil MeTon cloKeHUs
aMIUIUTY .

15. Mudpaknus Dpaynrodepa Ha y3koi mpsiMoiauHerHOW mmienu. [(udpaxinuoHHas pemieTka Kak
COBOKYITHOCTbh KOHEYHOI'O YHCJIa IIEIEH.

16. TemnoBoe n3nyuyenue tena. 3akoH Ctedana-bonbimana. 3akoH cmemieHus Buna. ['mmotesa
[Inanka.

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

18. ®oronsl. JlaBnenue ceera. KopmyckyisipHO-BOTHOBOH JTyaJil3M CBETA.

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

20. BomHoBBIE cBo¥icTBa wacTull. [{nmmuHa BomHBI e Bpoiins. DKcnepiMeHTalbHBIEe MOITBEPKICHUS
rurnoressl ae bpoiis.

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

22. dwusuveckoe WCTOIKOBaHHWE BOJIH Jie bpoiinsa. BomHoBas ¢yHKIMs u ee cBoiictBa. IlnmoTHOCTH
BEPOSATHOCTH OOHAPY)KEHUS YAaCTHILIBI.

23. OcHoBHas 3a7aya KBaHTOBOW MexaHWKW. HecTanmmoHapHOe ¥ CTallMOHApHOE YypaBHEHHUE
[Ipénunrepa.

24. Yactuma B OJHOMEpPHOM OECKOHEYHOH NPSIMOYTOJBHOW TOTEHIHMAaIbHOH siMe. KBaHTOBaHme
sHepruu. CoOCTBEHHBIE ()YHKIIMU COCTOSIHUS YaCTHIIBI.

25. TIpoxoxkmeHue YacTUIIH Yepe3 MOTeHIIMAIBHBINA 0apbhep. TyHHeNbHBIH () (deKT.

26. KBaHTOBBIN rapMOHHUYECKUI OCIIMILIATOP.

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

28. Uznmyuyenue BoJ0poa0no00HBIX cucteM. CriekTpaibHble cepun aToMa Bojopoaa. ObobuieHHas
dhopmyna bamemepa.

29. CnekTpbl MHOTORJIEKTPOHHBIX aTOMOB. 3aKOH M0O3JH.

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




Kon nnaukaropa

Nupuxarop TOCTHIKCHUS

KOMIICTCHIIN U

OneHouHble CpeaCTBA

otOopa.

31. CnuH snexkrpoHa. KBaHTOBbIE UuCIia, ONUCHIBAIOLINE COCTOSHUE 3JIEKTpOHA B aToMe. KpaTtHocTh
BBIPOKJICHUS dHEepreTuueckux yposHeu. [Ipuanun [lTaymnu.

32. IlpyHUIMO TOXJIECTBEHHOCTH OJUHAKOBBIX 4YacTHLl. bo30HbI
pacrpeeseHusl.

33. CBobOojaHble 371eKTPOHBI B MeTauie. DHeprus depmu. 30HHas TEOpUS TBEPABIX Tell.

34. DnexTponpOBOJHOCTh METAJUIOB H MOJIYIIPOBOJAHUKOB. CBEPXIIPOBOAMMOCTb.

35. SIBnenue paguoakTuBHOCTH. OCHOBHOM 3aKOH paJiMOAaKTUBHOrO pacnaja. [loctosHHas pacnaja.
[Iepnon nonypacnana.

36. CoctaB 1 XapakTepUCTUKU aTOMHOrO siapa. KanenbHas mogens. Pasmep u cniuH siapa.

37. Macca u 3Heprusi CBsi3M aTOMHOTO SJ[pa. 3aBUCUMOCTh YACIBHON DHEPTHUs CBSI3U OT MacCOBOTO
yucaa. O6onodeyHas MoJieNb sApa.

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

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

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

41. OcobeHHOCTH y-u3iydeHus saep. [[poxoxkaeHne y-KBaHTOB UYepe3 BEIIEeCTRO.

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

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

u (depmuonsl. KBaHTOBBIE

OIlK-1.2

Hcnons3yer TEOPETUYECKUE
OCHOBBI TEXHUYECKUX HAyK IS
MPUMEHEHUS
TEXHOJIOTHUi1 Ha

CTPOUTCIIBHBIX 00BEKTOB

HMHHOBAIITMOHHBIX
PCATBbHBIX

IIpuMepHBIi nepedYeHb BONPOCOB U 3aJaHUH 110 J1a00paTOPHBIM padoTam

1 cemecTp

No 1 «IIprumMeHeHre 3aKOHOB COXPaHEHUsI I OMPEIETCHHUS] CKOPOCTH TOJIETA MY

1. TlpuBeaute mpumepsl CHII, NAIOMIMX pa3Hble BUIbI MOTEHIMaNbHOW »Hepruu. Kakue 3 HuX




Kon nnaukaropa

Nupuxarop
KOMIIETEHIIUH

JOCTHIXCHUA

OneHouHble CpeaCTBA

MPUCYTCTBYIOT B aHHOU paboTe? M300pa3ure cxeMy 3KCIEPUMEHTAIBHOW YCTAHOBKU U YKAKUTE
Ha Hell CUJIbl, IEHCTBYIOLIME Ha BCE TeJla, BXOJAIINE B CUCTEMY, B KKl MOMEHT BPEMEHHU.
Kakue BenMUYMHBI MMEIH KMHETHYECKas! M MOTECHIIUAIbHAS SHEPTHsSl CUCTEMBI «IYJIS+MasTHUK) B
pa3nuuHble MOMeHTHI omnbiTa? [IpencTaBpTe cxeMy M3MEHEHMsS KMHETHYECKOH M MOTeHLHAIbHOM
SHEPIUU CHCTEMBI.

Jl1l KaKMX MOMEHTOB BPEMEHHU B JIAaHHOM JKCHEPUMEHTE MOKHO NPUMEHATh 3aKOH COXpPaHEHMs
MEXaHUYECKOH 3HEPIuy, a JUIsl KaKuxX Helb3s U nouemy? Cxema.

JU1l KaKMX MOMEHTOB BPEMEHU B JIaHHOM 3KCHEPUMEHTE MOKHO NPUMEHSATh 3aKOH COXpPaHEHMs
HMITYJIbCA, a JUIsl KaKUX HeJb3d 1 nouemy? Cxema

Hcnonb3ys 3akoHBl COXpaHEHUs MojayduTe (opMmyly A pacdyera CKOpPOCTH IojieTa IyJid B
JTaHHOU padore.

Kak npousBoautcst 06paboTKa 3KCIIepUMEHTAIbHBIX TaHHBIX B TaHHOH paboTe. Kak onpexnensercs
JIOBEPHUTENBHBI HMHTEPBal CKOPOCTH M CPEIHSS KBaJpaTHUECKas TOTPEIIHOCTh OTKJIOHEHHUS
MasTHUKA?

Ne 4 «MccnenoBanue BpalaTesIbHOTO ABHXKEHUS TBEPJIOTO TeJla BOKPYT HEMOABHIKHOM OCH»

1.

=

KaxoB xapakTep 3aBUCUMOCTH MOMEHTA HHEPIIUU OT PACCTOSIHUSI, HA KOTOPOM HaXOIHUTCS TENO OT
ocu Bpaienusa? B nannoit padore. [Toctpoiite rpaduk 3T0i 3aBUCUMOCTH.

Kak sxcnepuMeHTaIbHO Onpe/esnsieTcss MOMEHT HHEPIMU Tella B JaHHOH JlabopaTopHOi paboTe?
Kakwue 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 nHepunu tena? [locrpoiite rpaduk 1aHHONM 3aBUCIMOCTH

Kak na wmastHuke OOepOeka MoOryT OBITh OINpPEAENICHBl YIIOBOE€ YCKOPEHHWE, MOMEHT
JeUCTBYIOIUX CHJI U MOMEHT MHEPIMU?

Kak B maHHOIi pa®oTe pacCUMTHIBACTCS MOTPEUTHOCTH OIpPEISIICHUS] MOMEHTAa WHEPIUU Tela
OTHOCHUTEJIHO MTPOU3BOJILHOW OCH BpaleHUs?

ITpogeMoHCTpHPYITE BOZMOKHOCTS IpuMeHeHUs cpeabl Microsoft Excel (wmu npyroit cpenpr) mis




Kon nnaukaropa

Nupuxarop
KOMIIETEHIIUH

JOCTHIXCHUA

OneHouHble CpeaCTBA

00pabOTKH IKCIIEPUMEHTAIBHBIX JIAHHBIX.

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

1.

w

[Touemy xoneGaHusi MasiTHUKA B JaHHOW paboTe OyAyT 3aTyXarolIMMH, JaKe MPHU BBHIKIIOYEHHOM
aJieKTpoMaruute?

3anumuTe ypaBHEHUS 3aTYXaOUINX U HE3aTyXaroIIUuX KOJIeOaH!i, CPaBHUTE UX.

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

KakoB ¢u3uveckuii cMbICT BETHMYMH NMPUMEHUTEIHFHO K JaHHOW paboTe: HavajdbHAs aMILTUTYAA
kojeOanuii, HavyanpHas (asa koseOaHUl, KpyroBas 4YacToTa KoJieOaHWM, Mepuoj KoJeOaHWid,
KOd(ppUIMEHT 3aTyxaHusi, BpeMs peJaKcaluu, JorapuMUYECKUid JIEKPEeMEHT 3aTyXaHuf,
no6potHocTs. Kak oHu MeHstorcs ¢ poctom U?

Kak MeHsoTCS XapaKTepUCTHKH 3aTyXaloUIMX KoJIeOaHWH HavajdbHAs aMIUIMTyJa KoJeOaHWiA,
HavaibHas (aza KoyiebaHuM, Kpyropas 4acroTra KojiebaHuM, mepuoj kojebaHuid, ko3dduimeHt
3aTyxaHHs, BpeMs pellaKCalliH, JIOTapu(PMHUUYECKH JTeKPEeMEHT 3aTyXaHHs, TOOPOTHOCTH €CIH
OJIMH W3 MapaMeTpoB MaHHOro ¢usmyeckoro MastHuka: | , m , L , K yBemumuurcst (160
YMEHBIINUTCS) NMPU (PUKCUPOBAHHBIX 3HAUEHUSX OCTABIINUXCS?

Jlns1 gero, B JaHHOH paboTe, TpaguKH CTPOST B JorapupmMHUEcKoM Maciutade?
[MponemMoHCTpUpPYITE BO3MOKHOCTD IpuMeHeHus cpebl Microsoft Excel (wim npyroii cpenbr) st
00pabOTKH IKCIIEPUMEHTAIBHBIX JTAHHBIX.

Ne 11 «M3ydeHne cTaTHCTHYECKUX 3aKOHOMEPHOCTEN)

1.

w

KakoBo pacnpenenenue npobu mo sueiikam Ha jocke l'anprona? Kakoe pacmpernenenue
aHajornyHo naHHomy B MKT?

KakoBo pacnpenenenue 371€KTPOHOB [0 MOAYJIIO CKOPOCTH B JJaHHOW pabore? 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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JOCTHIXCHUA
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U1 00pabOTKU IKCTIEPUMEHTAIBHBIX JTAHHBIX.

Ne 14 «Onpenenenue nokasarens aauadaTel MeTo oM Kiemana u Jlesopmay

=

OO0BsicHUTE X0/ IKCIIEPUMEHTA U PE3YJIbTATHI pacuera.

2. Ha3zoBuTe mpouecchl, MPOMCXOMASAIIME C Ta30M, B XOJE OKCIEPUMEHTa U H300pa3uTe WX

rpapuuecKu.

3anumuTe ypaBHEHHUS 7S BBIBOIA (POPMYJIBI TIOKA3aTeNs aarnadaThl.

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

5. Kak B 1aHHO# paboTe MUHUMH3HPYETCS TIOIPEIIHOCTD YKCIIEPUMEHTAILHBIX JaHHBIX?

w

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

1. UYto Takoe HampsHKEHHOCTH dJIeKTpuueckoro noisa? Kak rpaduyuecku npencTaBUTh pacrpeaeieHne
HaMpPsKEHHOCTH B Pa3HBIX TOYKAX 3JEKTPUUECKOTO TOJIs B JaHHOM paboTre?

2. Uto Takoe TOTEHIHMAN J3JeKTpocTtatudeckoro monsa? Kak rpadudeckun TpEJCTaBUTH

pacmpeseneHre NoTeHIMana B pa3HbIX TOYKaX dJEKTPUUECKOro MoJis B JaHHOU paboTte?

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

3aMKHYTOMY KOHTYpPY, OTPaHMYEHHOMY Yy4YaCTKaMH CHJIOBBIX WU SKBUIOTCHIHAIbHBIX JIMHUN?

Brruucnure paboTy 1Mo nepeMeneHuro 3apsa mo 3aaHHOU TPACKTOPHH.

4. Kak U3MEHHUTCS KapTHHA CHJIOBBIX U YKBUIMIOTCHIIUATHHBIX JIMHUHU MPU YBETUYSHUH (YMEHBIIICHUH )
HaIPsHKEHHOCTH MEXKTY JJIEKTpoaaMu’?

w

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

1. KakoB mnpuHLIUII JEHCTBUS 3JIEKTPOU3MEPHUTENBHBIX MPUOOPOB MAarHUTOIIEKTPUUECKOTO U
9JIGKTPOMArHUTHOTO THIIA, IPUMEHSEMBI B JaHHOU paboTe?
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KOMIIETEHIIUH
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Uto Ha3pIBalOT TOKOM IIOJHOTO OTKJIOHEHUS W HaNpsSHKEHUEM TIOJIHOTO  OTKJIOHEHUS
ANEKTPOU3MEPUTETHLHOTO ITprudopa?

Kakum 00pa3oM BKITIOYAOT aMIIEPMETP U BOIBTMETP B DJICKTPUUYECKYIO IIETIh Il U3MEPEHHS TOKA
u HanpspkeHusi? IIpogemMoHCTpupyiliTe HAaBBIKM BKIIOUEHHUS 3TUX MHPUOOPOB B DIEKTPHUUECKYIO
LEIIb.

Uro Ttakoe myHT? [ng uwero u kak oH ucnoibsidyercs? I[IpomeMoHCTpupyiiTe HCIOIB30BAHUE
HIyHTA.

Uro Ttakoe moGaBoyHOe comporuBieHue? Jlnsg dYero W Kak  OHO  UCHOJb3yercs?
[IponemMoHCTpUpPYHTE UCIIONB30BaHUE TOOABOYHOTO COMPOTUBIICHHUS.

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

Kak B manHoi1 paboTe MUHUMH3UPYETCS MOTPEIIHOCTh IKCIIEPUMEHTATBHBIX TaHHBIX ?

Ne 28 «Ompenenenue MHAYKTUBHOCTH KaTyIIKW MU MAarHUTHOW MPOHUIAEMOCTH (PeppOMarHUTHOIO

TCIa»

1.

Kakue mpubopbl mpUMEHSAIUCh B JIaHHOW paboTe ISl ompeAenus MapaMeTpoB MOCTOSHHOTO U
MIEPEMEHHOT0 TOKa?

[Monyuure Qopmyny s pacueTa TMOJHOTO CONPOTUBJICHHUS 1€MW TEPEeMEHHOT0 TOKa,
WCTIONB3YEMON B TAaHHOU paboTe (WIIH MpeCTaBICHHOMN MPeroaBaTeIem).

Kak ompenensiack MHAYKTUBHOCTh KAaTYIIKU B JaHHOW pabote? Kakum emre cmocoGoM MOXKHO
OTIPECITUTh WHIYKTUBHOCTH?

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

2 cemecTp
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Ne 32 «Onpenenenue paguyca KpUBU3HBI JIUH3BI U TIOJIOCHI TPOITYCKAaHMS CBETO(MUIBTPA C TTIOMOIIBIO
koJsiery Herotonay

Kak o0bsicusgercs nosiBienue komaen HeroTona?

[Tonyuure dhopMyIibl 1715 pacyeTa paauycoB TEMHBIX U CBETJIbIX Kosel 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 XapaKTEPUCTHKH JU(PPAKIMOHHOM pEIIeTKH, MpUMEHsSeMOll 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 sBJIEHUS ONpEAEsIeTCs KOHIEHTpalKs pacTBOpa caxapa B JIaHHOM
JKCIIEpUMEHTE?

2. TlosicHUTE YyCTPOWCTBO M MPUHIIMIT ACUCTBUS MPU3MbI HUKOIIS

3. TlosicHUTE yCTPOWCTBO M MPUHIIMIT AEUCTBUS MTOJYyTEHEBOIO caxapuMeTpa

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

Ne 36 «CusATHEe BOJIBTAMIEPHBIX XapAaKTEPUCTHK  (OTO3JIEMEHTAa U  ONPEACICHUE €ro

YYBCTBUTCIILHOCTHU»
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ko

[Ipoananu3upyiite noiay4eHHbIE B 1abopaTopHoii pabore BAX

Kak onpenensiercs nocrosiHHas [11aHka B JaHHOM KCIIEpUMEHTE?

Kak B nanHO# paboTe MUHUMU3UPYETCS TIOIPEITHOCTD IKCIIEPUMEHTAIBHBIX JaHHBIX?

Kak B 1aHHO# paboTe pacCUMTHIBACTCS IOIPELUIHOCTD ONPEACICHHs OCTOssHHOW [Tanka?
[MponemMoHCTpUpPY#TE BO3MOKHOCTD IpuMeHeHus cpebl Microsoft Excel (wim npyroii cpenbr) st
00pabOTKH IKCIICPUMEHTATbHBIX TAHHBIX.

Ne 41 «MccnenoBanue BO30yX ACHUSI aTOMOB raza

N

OOBscHUTE IPUHIIMII ONIpeIeIeHUs] BO30YKICHHBIX COCTOSIHUI aTOMOB rasa B 3KcliepuMeHTe?
[Tosicaute npuHIMI PabOTHI AIEKTPOHHOM JIAMITBI

B kakoM uamna3oHe 3JIeKTpOMarHUTHBIX BOJIH JISKUT M3Iy4eHHE BO30YKJEHHBIX aTOMOB MapoB
PTYTH U oyemy?

Kak B 7aHHOM 3KcIiepuMeHTe onpezenseTcs 00JacTh JOKATU3aIUK 3JIEKTPOHA U KaK MOJy4YeHHbIe
JTaHHBIE COTJIACYIOTCS C TEOPETUYECKUMU MPEAIOChUIKAMH?

Ne 42 ((OHpeI[eJ'ICHI/IC T'JIaBHBIX KBAHTOBBIX YHUCCII B036Y)KI[CHHI>IX COCTOSIHUM aToMa BOOOpPOOAA»

=

w

[MosicHuTe yCTPOMCTBO M MPHHIUIT PAOOTHI CIIEKTPOCKOIIA, CIIOIB3YEMOT0 B IAaHHO# paboTe
[Monyunte dopmyry miasl ONpeNeNuHUS TIIaBHBIX KBAHTOBBIX YHCENT BO30YKICHHBIX COCTOSHUIM
aToma BOJIOPOJia M APYTHX BOJAOPOIONOJOOHBIX aTOMOB

Yro Ha3bIBaCTCS IPaLyHPOBOYHBIM rpaduKoM?

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

No 51 «M3ydyeHue 3akOHOMEPHOCTEH o-pacmaaay

1.

YTto Takoe aKTUBHOCTH PaaAOaKTUBHOI'O 3JICMCHTA, €€ BHIYMCIICHUC U CAMHUIBI U3SMCPCHH.




Konx nnnukaropa WNupukarop noctuxkeHus | OLeHOUHbIE CPEICTBA
KOMIIETEHIINH

2. B uewm cocrout 3akoH [ eiirepa - Herrona?

3. Kak o1eHuTh 3HEPrUio o - 4YaCTUIIBI?

4. YcrpoiicTBo u mpuHIMN paboThl cueTynka [ eiirepa-Mrosuiepa.

5. TlpoaeMoHCTpUPYHTE BO3MOXKHOCTh ipuMeHeHHus cpenbl Microsoft Excel (wiu mpyroii cpebr) mist
00pabOTKU IKCIEPUMEHTAIBHBIX JTAaHHBIX

Ne 53 «Omnpenenenre MakCUMalbHON SHEPruM [(-yacTUI] W HUIACHTHU(PHUKAIUS PaJAUOAKTUBHBIX

MpernapaToB»

1. Kakume wu3BecTHBl pasHOBHIHOCTH OeTa-pacnana? Kakas U3 HHX HCCleqyeTcs B JaHHOM
JKCIEpUMEHTE?

2. B kakumx nuama3oHax HaxOJSATCsS MEPUOJBI MOJypachaaa ¥ dHeprud Oera- pacraga MPUPOIHBIX
PazMOHYKINI0B?

3. KaxoBbl 0OCHOBHBIE 0COOEHHOCTH B3aUMOIEHCTBUA O€Ta-4acTUIl C BEIECTBOM?
[IponemMoHCTpUpYIiTE BO3MOKHOCTD IpuMeHeHus cpeabl Microsoft Excel (v npyroit cpensi)

JU1s1 00pabOTKU SKCIIEPUMEHTAIbHBIX TaHHBIX

OIIK-1.3

Pemaer MH)KEHEpHBIE 3aJadu C
MTOMOILIBIO MaTeMaTHYECKOTO
amnmapaTta BEKTOPHOM aireOpsl,
AQHAJUTUYECKOM TEOMETpUH U
MaTeMaTU4YeCKOro aHalin3a

IIpuMepHBIH NepedyeHb NPAKTHYECKUX 3a1aHUi
1 cemecTp

3apanme 1.Touka IBWKETCS B IUIOCKOCTH XOY IO 3aKOHY: x=-2ty=4t(l—t). Halltu ypaBHeHue

tpaekTopun Yy = f(X) um m300pa3uth ee rpaduyecku; BEKTOp ckopocTH V U ycKOpeHHs d B
3aBUCHMOCTH OT BPEMEHH; MOMEHT BpeMeHH tp, B KOTOPBIH BEKTOp YCKOPEHHUsI d cocTaBisier yron n/4

C BEKTOPOM CKOPOCTH V . Otger: y=—x2—2x; V =-2 +4(1-2t)], a=-8], 1c=0,75c.

3ananme 2. Teno Bpamjaercss BOKpYT HEMOABUKHON OCH IO 3aKOHY ¢ =2+4-t—2-t2. Halitu: 1) cpennee
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3HAYCHUE YITIOBOI CKOPOCTH () 3a HPOMEXKYTOK BpeMeHH oT 1=0 10 OoCTaHOBKH; 2) YINIOBYIO

CKOpOCTb Tejla B MOMEHT BpeMeHu t=0,25 c; 3) HopMaJabHOE YCKOpEHME TOUYKH, HaxoJsllelcs Ha
paccTostHEE | M OT OCH BpAIIEHHS B TOT K€ MOMEHT BpeMenu. Otset: 2pan/c; 3 pam/c; 9 m/c’.

3amanue 3. Illap maccoit M;=4Kr JBIKETCS CO CKOPOCThIO V1=5 M/C M CTalKHBaeTcs C LIapoM
Maccoil My =6 Kr, KOTOpBIA IBMKETCS €My HaBCTpedy cO CKopocThio V=2 wm/c. Ompenenure
CKOpOCTH IIApOB TOCIE yapa. Y aap CUuTaTh aOCOIIOTHO YIPYTUM, MPSIMBIM M LEHTPaIbHbIM. OTBET:
3,4 m/c, 3,6 M/c.

3aganue 4. Ban B BuJe CIUIONIHOrO IMIMHAPA Maccold Mp=10 Kr HacaXxeH Ha TOPU30HTAIBHYIO OCb.
Ha nunnuap HamoTaH mHyp, K CBOOOJAHOMY KOHILy KOTOPOTO MOJBEIIeHa Tups Maccoit my=2 kr. C
KaKMM YCKOPEHHEM OyJIeT OITyCKaThCs THpSI, €CITH ee IPEoCTaBUTh caMoii cebe? Otaer: 2,8 m/c’.

3aganue S. OnpenenuTs NMepUOJ, YaCTOTY U HayalbHYIO a3y KoneOaHUM TOYKH, JABHXKYILEHCS I10
-1
YPABHEHUIO: x=A-sino(t+7) rae ®=2,5t ¢, 1=0,4 ¢,A=0,02 m. KakoBa CKOPOCTb TOYKH B MOMEHT

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

3aganue 6. Toueunsie 3apsasl §1=10 KT 1 ,=-20 5K HaxoasaTCs B Bo3ayxe Ha pacctosaun 10 cm
Opyr ot npyra. Onpenenutb HanpsyKEHHOCTh TMOJIsSl B TOUKE A, ylajJeHHOW Ha paccTosHue 6 cM OT
nepBoro u Ha 8 cM oT BToporo. Kak u3MeHUTCs MoTeHIMalbHasl SHEPTHs B3aUMOJICHCTBUS 3apsi0B,
€CIIM IePEeMECTUTh BTOPOH 3apsj B 3Ty Touky? Kakyro ais 3Toro Hy»Ho coBepiuth padoty? OTBeT:
37,6 kB/m; 12 mMxJIx.

3aganue 7. Tpu IJIOCKHX BO3AYIIHBIX KOHAeHcaTopa ¢ eMKocTsaMu Ci1=1,5Mk®D, C;=7 Mx®D, C3=2
MK® COeIMHEHBI MOCIEA0BATEIbHO U MPUCOECIUHEHBI K UCTOYHUKY TOoKa. [Ipu 3ToM 3apsan BTOporo
KOHJIeHCaTopa paBeH 14- 10" K. a) Haiitu sHepruto 1ot 6arapeu. 6) He oTkirovast HCTOYHUKA TOKA
OoT Oaraped KOHJIEHCATOPOB, PA3ABUTAIOT IUTACTUHBI TPETHETO KOHICHCATOPA, YBEITUYHMBAS
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paccTosiHue MEeXy HUMH B 2 pa3a. Haiitu usmeHenue eMkoctu u 3apsaa 6arapeu. Oteer: 490 mJx,
0,21 mx®d, 0,4 mKi1.

3apmanue 8. Jla nsnementa (€1 = 1,2 B, rp = 0,1 Om, & = 0,9 B, r, = 0,3 Om) coeauHeHbI
OJTHOMMEHHBbIMU TonrocamMu. CompotuBieHrne R coeauHUTENbHBIX TPOBOJAOB paBHO 0,2 Owm.
Onpenenuts cuily ToKa B e | W pa3HOCTh MOTEHIMAIOB Ha 3aKMMax Ka)XJA0ro uctounuka. OTBeT:
0,5A;1,15B; 1,05 B.

3aganue 9. KpyroBoii BuTok pamumycom R=15,0 cM pacmonoxeH OTHOCHUTEIbHO OECKOHEYHO
JUIMHHOTO TMpOBOJa TaK, 4YTO €ro IUIOCKOCTh NapauienbHa mpoBody. IlepneHnukyssp,
BOCCTAaHOBJICHHBIN Ha MPOBOJ U3 LIEHTPA BUTKA, SIBJISETCS HOPMANbIO K MIIOCKOCTU 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

3apanme 10. IpoBoasmuii maockuil KOHTYp, UMEIOIIMKA (opMy OKpyKHOCTH paauyca I = 0,05 m
MIOMEIIIEH B OJHOPOJIHOE MAarHUTHOE IOJI€ TaK, YTO JMHUM MAarHUTHOW MHAYKIMHU TOJS HalpaBieHbI
MEePIEHIUKYISIPHO TUIOCKOCTH KOHTypa. ComportuBienne kKoHtypa R = 5 OMm. MarauTHass WHIYKIIHS
Mmensiercs o 3akony B = kt, tne k = 0,2 Tu/c. Onpenenure: a) 3.1.C. HHAYKIIWH, BOSHUKAIONIYIO B
3TOM KOHTYpE; 0) CHIy HHIYKIIMOHHOTO TOKA; B) 3apsi/i, KOTOPBIM MPOTEUET 10 KOHTYPY 3a MepBbIE 5
cexkyHJ u3menenus noiua. Oteer: 1,6 mB; 0,3 MA; 1,6 MKo1.

3ananme 11. Karymnika HaMoTaHa MeIHBIM TIPOBOIOM AraMeTpoM 0=0,2 mm ¢ oOrieii amuHoi =314 m
u umeeT UHAYKTUBHOCTh L=0,5 I'H. OnpenenuTs cONpoTHBIEHUE KAaTYHNIKU: 1) B L€NU 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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3ananue 12. B onbite FOHra cTekisHHAS MIACTUHKA TOJIIMHON B 2 CM ITOMEINIAETCS HA MTyTH OJHOTO
13 UHTEpPEpUPYIONIUX JTydel MepreHIuKyIIpHO Jydy. Ha CKObKO MOTYT OTJIMUATHCS APYT OT Apyra
3HAYCHHMS TTOKa3aTeNs MPEIOMJICHUS B PA3IMYHBIX MECTaxX IJIACTUHKH, YTOOBI M3MEHECHHE Pa3HOCTH
X0Ja OT 3TOM HEOJHOPOJAHOCTH He mpeBbimano 1 Mkm? OtBeT: A<N=5- 10,

3aganme 13. I[lyuok Oernoro cBeTa majaeT HOPMAJIbHO K TOBEPXHOCTH CTEKJISHHOM IIACTUHKU
tonmaoi 0=0,5 MKM, Haxopsmieiics B Bo3ayxe. Ilokasarens mnpenomieHus crekia n=1,5. B
pe3ynbraTte UHTEepPEpEeHIINN UHTEHCUBHOCTh HEKOTOPHIX BOJIH, JUIMHBI KOTOPBIX JieXkaT B Mpeaenax
Bugumoro cnekrpa (ot 400 mo 700 HM), ycwinBaercs npu oTpaxkeHuH. OmnpenenuTe AJIMHBI 3TUX
BosiH. OtBet: 0,6 Mkm4 0,43 MKM.

3aganue 14. [Inockas BonHa (A=0,5MKM) najaeT HOpMaJIbHO Ha JuadparMy ¢ KpyribiIM OTBEPCTUEM
mramerpoMm 1,0 cM. Ha KakoM paccTOSHHM OT OTBEPCTHS HA €r0 OCH JIOJDKHA HAaXOAMTHCS TOYKA
Ha0Jt0/1eHus1, YTOOBI OTBEPCTHE OTKpbIBANIO: 1) 0aHY 30HY Ppenento; 2) n8e 30HbI Ppenens? OTBeT:
50; 25 m.

3aganue 15. Hailftu HauGonbmuii MOPSAOK CHEKTpa JUIsl KEJITOM JIMHUM HaTpHsl C JJIMHOW BOJIHBI
A=589 HM, eciu NOCTOsSTHHAS TUPPaKIMOHHON pemeTkr 0=2MKkM. CKOJIbKO BCET0O MaKCHMYMOB Ja€T
ata pemetka? [lox kakuMm yriaom ¢ HaOmogaeTcs nocneaauit Makcumym? OtBeT: 3; 7; 62°.

3aganue 16. /IBa moyisspu3aropa pacrtooKeHbl TaK, YTO YTOJI MEXKIY UX TUIOCKOCTSMH MPOITYCKaHUS
paBeH 25°, Onpenenutb, BO CKOJIBKO pa3 YMEHBIIUTCS MHTEHCHUBHOCTh €CTECTBEHHOIO CBETa MPHU
npoxoxaeHuu: 1) uepe3 oauH (MEpBBINA) mosipu3aTop, 2) yepe3 oda nomspusaropa. Koaddumuent
MOTJIONIeHUS cBeTa B nossipuzatope pasel 0,08. Otser: 2,17; 2,88.

3ananue 17. Yepnoe tenmo mmeer temmeparypy 3 kK. Ilpu oxmaxaeHwuu Tena iMHA BOJIHBI,
MPUXOJIAMIASACS HA MAKCUMyM H3JIy4aTelIbHOW CIMOCOOHOCTH, W3MEHWJach Ha 8 MkM. [lo kakoit




Kon nnaukaropa

HNuaukarop
KOMIIETEHIIUH

JOCTHIXCHUA

OneHouHble CpeaCTBA

TeMnepaTypbl oxsiaauiiock teno? Oreet: 323K.

3aganue 18. VY3kmil My4oK MOHOXPOMATHYECKOTO PEHTICHOBCKOTO U3Iy4YeHUs TMajaeT Ha
paccenBaroliee BemecTBo. [Ipu 3ToM ArHa BOJHBI U3JIYYEHHUS, PACCESTHHOTO MO/ YTIaMu 60° u 120°,
OTIUYAIOTCS Jpyr OT Japyra B 2 pasza. Cuutas, 4TO paccesHUe MPOUCXOAUT Ha CBOOOIHBIX
ANEKTPOHAX, HANTH JUITMHY BOJHBI Iajatomero uznydenus. Oreer: 1,2 nm.

3aganme 19. Kpacnas rpanuna ¢oroaddexra misi HEKOTOporo Meraiia paBHa 275 uM. Haiitu: 1)
paboTy BbIXOJa 3JEKTPOHA U3 ATOTO METaa, 2) MAaKCUMAIBHYIO CKOPOCTh AJIEKTPOHOB, BBIPHIBAEMBIX
W3 9TOr0 MeTajia CBETOM C AnuHOW BoyH 180 HM, 3) MakCUMalbHYI0 KMHETUYECKYIO SHEPTHIO 3TUX
anekTpoHoB. OtTBeT: 4,523B; 9,1-105 M/c; 2,383B.

3aganue 20. DiexTpoH obnamaer kuHeThyeckoi sHeprueil 30 sB. Ompenenuts AeOpONHIEBCKYIO
JUIMHY BOJIHBI 3JIEKTpOHAa. BO CKOIBKO pa3 M3MEHUTCA 3Ta JJIMHA BOJHBI, €CIM KUHETUYeCcKas
sHeprust yMenbmutces Ha 20%? OtBer: 2,2-10'10 Mm; 1,12,

3aganue 21. [lpu OBMKEHMM YacTUIBI BAOJIb OCH X CKOPOCTH €€ MOKET OBITh OIpejaeneHa ¢

TOYHOCTHIO (omuoOKoif) 10 1 cM/c. HaliTu HeonpeneneHHOCTh KOOPAMHATHI, €CJIM YaCTHUIIEH SBISETCS:
N -28

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

3aganue 22. Yactuia HaxoIuTCs B OECKOHEYHO TIyOOKOW OJHOMEPHON MOTCHIIMAIBHOW HMes!
MUHUMAabHYIO JHepruto. KakoBa BepoOATHOCTh OOHApPYKEHHUs YAaCTUIIBI B CPEIHEH TPETH SIMBI?
Otser: 0,609.

3aganue 23. OnpeaenuTs ATUHY BOJIHBI, COOTBETCTBYIOIIYIO TpeThell MuHUU cepuu bambmepa: 1) B
CHEKTpEe U3IIyUYeHUHU BOJIOpoaa, 2) B cnekTpe nznyuenus nona renusi. Otet: 434uMm, 109HM.

3aganue 24. OnpejienuTe MEPUO TIONYpAcTaia U HadalbHyK aKTHBHOCTh BUCMYTa 5o Bi , €C/n
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= 15
M3BECTHO, YTO BUCMYT Maccoid M = 1 r, BeiOpackiBaeT 4,58-10 f — gactun 3a 1 cekynny. Bo ckonbpko
pa3 UBMEHUTCS aKTUBHOCTD 3a Mecal? OTBeT: 5 cyTok; 64 pasa.

3aganue 25. Snpo Oepwnus-/ [-panuoakTuBHO 1o cxeMe K-3axBata. 3ammcarh peakiuto. Kakue
YaCTHUIIBI TIPU 3TOM 00pa30BaIHCh?

3aganue 26. Borauciuts B a.e.M. Maccy Aapa °C, y KOTOPOTO SHEPIHsl CBSA3M HA OJMH HYKJIOH
paBHo 6,04 MaB. Otsert: 10,0135 a.e.m.

3ananue 27. ConHeuHas NOCTOSHHAS U1 3eMIIH (SHEPTHSI COTHEYHOTO M3Iy4EHUs, [1a/Iat0IIero
B CIMHMIly BPEMEHM Ha €IUHHILY IUIOIMIAAXd B TMEPICHAUKYJISIPHOM HampasieHuu) paBHa 1370
Jix/c-M?. Onupasch Ha 5Ty BEMUHHY, HAMIUTE, CKOIBKO IO MAcCe BOAOPO/IA BHITOPACT €KECEKYHIHO
BHYTPHU COJIHIIA, €CJIM U3BCCTHO, YTO MCTOYHHMKOM SHCPTHUU COJHIA SABJIACTCA CUHTE3 UCTBIPEX AJCP
BOZIOpoJa ¢ oOpazoBaHueM sapa reaus-4. Orser: 630 muH.T/C.

OIIK-1.4

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

3apganme 1. Haiiute 1y raz3oo006pa3zHoro a3zoTa TeMieparypy, Ipa KOTOPO CKOPOCTSIM MOJIEKYIT Vi =
300 m/c u V2 = 600 M/c COOTBETCTBYIOT OJJMHAKOBbIE 3HaUEHUs (GYHKLUHU pacipeneneHus Makcsesa

f(V). OtBer: 1 - MV, =Vi) _ao0
akIn(v, /V,)

3ananue 2. VneanbHbli ABYXaTOMHBIM Ta3 o0bEeMOM 5 1 W JaBJICHHEM 10° TIla HA30XOPUYECKU
Harpeiiy, B pe3ynbTaTe 4ero CpeHsss KHHETUYECKas SJHEPIrUsl ero MosieKyJ1 yBeauuauiach ot 0,0796 B
10 0,0923 5B. Ha ckoibKO Mpu 3TOM U3MEHUTHCS TaBieHue raza? B nanpHenmeM ra3 n30TepMUYECKH
pacmMpwid 10 HavadbHOTO naBieHus. Ompenenute oObeM raza B KoHIE Tmporecca. OTBeT:
yBenmuntcs Ha 0,16 MIla; 5,8 .

3amanue 3. Omnpenenure KOIPGUIUEHT TEIUIONMPOBOJAHOCTH A a30Ta, eciuu  KodDQHuImeHT
JTUHAMHAYECKOW BS3KOCTH 1) JUIsl HEro mpu Tex ke ycmoBusax paBeH 10 mxklla-c. Oteer: A=7,42
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mB1/™M-K.

3aganue 4. 12 r a30Ta HAXOAATCS B 3aKPBITOM cocyae oobeMom 2 1 mpu Temmepatrype 10°C. Tlocne
HATPEBAHMS IaBICHNUE B coCyze cTano pasHo 10*Mm.pr.ct. Kakoe kommdecTBo Temma GbIio cOOGIICHO
ra3y npu HarpeBanuu? Otser: 4,1- 108 JIx.

3aganue 5. Cmemanu Boay maccoll Mi=5Skr npu temneparype T1=280 K c¢ Bomoil maccoit
m,=8kr npu Temneparype T, =350 K. Haiitu: 1) remnepatypy 6 cmecu; 2) uamMenenue AS sHTponuu,
npoucxoxsmiee npu cMemuBanun. Oteet: 323 K; 0,3 x/[x/K.




0) Ilopsinoxk mnpoBedeHHUs] NPOMEKYTOYHON AaTTeCTAIlMU, IMOKA3aTeJM W KPUTEpPUH
OLlCHUBAHMWSL:

[IpomexyTouHasi arrecTanusi Mo AUCHUILIMHE «DH3HKa» BKIIOYACT TEOPETHYECKUE BOIPOCHI,
H03BOJISIFOLIME OLCHUTHh YPOBEHb YCBOCHHS OOYYarOUIMMHUCS 3HAHHM, M IPAKTUYECKHUE 3aIaHMs,
BBISBIISIIOIIME CTEICHb CHOPMUPOBAHHOCTH YMEHUH W BIIaJICHHM, IPOBOMUTCS B hopMme 3auera
(1 cemectp) u B hopme dK3ameHa (2 cemecTp).

3ayer oOywarommecss TIOJAYYalOT B  pe3yjbTaTe BBIIOJHEHHS BCEX BHIOB  padoT,
NPEIYCMOTPEHHBIX BO 2 CEMECTpe M3YYCHHUs JAaHHOW TUCHUIUIMHBL. B cilyuae HEBBITOTHEHHS,
3a4eT MpPOBOAUTCS B (opme coOeceloBaHUS 10 BOIMPOCAM COIJIACHO IMEPEYHI0 BOIPOCOB K
3a4ery.

Ilokazamenu u Kpumepuu ouenueanun zauema.:

- Ha OLCHKY <«3a4YTCHO» O6y‘l310]l[PII>iCH ACMOHCTPUPYCT YPOBCHbL, HC HUXKE IIOPOIroBOIO,
C(i)OpMI/IpOBaHHOCTI/I KOMIIETCHILIUM: B XOME KOHTPOJIbHBIX MepOHpI/IHTI/Iﬁ MOTI'YyT OOITYCKaThCsA
OH_II/I6KI/I, MOXKCET HOPOABIITBCA  OTCYTCTBUEC  OTHCJIBHBIX 3H8.HI/II71, YMeHHﬁ, HaBBIKOB,
O6y‘lﬁIOH.[PII>iCSI MOTYT UCIIBITBIBACT 3HAYUTCIIBHBIC 3aTPYAHCHUS IIPHU ONICPUPOBAHUHN 3HAHUSAMU U
YMCHUAMMU IIPU UX TCPCHOCEC HA HOBBIC CUTYAllUH.

- Ha OLIEHKY «HE 3ayTeHO» O0OyyaroIIMHCs He MOXKET IOKa3aTh 3HAHMs Ha IIOPOrOBOM YPOBEHb
c(OPMHPOBAHHOCTU KOMIIETEHIMH, T.e. OOydyaloIIMHCs HE IOKa3bIBaeT 3HAHHWE OCHOBHOI'O
Marepuaia B 00beMe, HeOOXOIUMOM JUIs MPENCTOSAIEeH MPpoheCCHOHATFHON ACITEeIbHOCTH; HE
CHOCOOEH apryMEHTHPOBAHHO W TIOCIIEOBATEIIHO H3JIaraTh, JOIYCKaeT rpyOble OIMMOKH B
OTBETAaX; HE MOXKET I[10Ka3aTh HWHTEJJICKTYyaJbHbIE€ HABBIKM PELICHHUS TPOCThIX 3aJay. He
MOJITBEPK/Ia€T OCBOCHHE KOMIIETEHIIUH, IPEAYCMOTPEHHBIX MPOTrPaMMOH.

DK3aMeH N0 JaHHOW JUCIHILTHHE MPOBOJUTCS B YCTHOM (popMe MO HK3aMEHAIIMOHHBIM OMiieTaMm,
KOKIBIH W3 KOTOPBIX BKIIFOYAET 2 TEOPETHYECKUX BOIPOCA M OJHO IMPAKTUYECKOE 3a/[aHue
(3amauy).

Ilokazamenu u Kpumepuu OUueHU6anus IK3amena:

— Ha OLEHKY «OTJMYHO» (5 OamnoB) — oOyyaromMics JEeMOHCTPUPYET BBICOKUH YpPOBEHb
c(OPMHPOBAHHOCTH KOMIIETEHIIMI, BCECTOPOHHEE, CHCTEMAaTH4YecKoe U TIIyOOKoe 3HaHHe
y4yeOHOro MaTepuasia, CBOOOJHO BBIMOJHAET IMPAaKTHYECKUE 3aJaHHs, CBOOOJHO OIEpUpYeT
3HAHUSIMH, YMEHUSIMH, IPUMEHSET UX B CUTYalUsX MOBBIIICHHOMN CI0KHOCTH.

— Ha OIEHKY «xopomo» (4 Oamna) — oOydarouiuiics JEMOHCTPUPYET CpPeIHMH YPOBEHb
c(OPMHPOBAHHOCTH KOMIIETEHLIMH: OCHOBHBIE 3HAHMs, YMEHHMsS OCBOEHBI, HO JOIYCKaIOTCS



HE3HAUUTENIbHbIE OIIMOKHM, HETOYHOCTH, 3aTPyJHEHHs MpH AaHAIUTUYECKUX OIepalusx,
[IEPEHOCE 3HAaHUW U YMEHUH Ha HOBBIC, HECTAHJAAPTHBIC CUTYALIUH.

— Ha OLIEHKY «YyI0BJIETBOPHUTEJBLHO» (3 6amia) — oOydyarouuiicss JeMOHCTPUPYET MOPOTOBBIi
ypOBEHb C(HOPMHUPOBAHHOCTH KOMIIETEHIIMI: B XOJI€ KOHTPOJIHBIX MEPONPHUATHI JOMYCKAIOTCS
OLIMOKH, MPOSBISIETCS OTCYTCTBUE OTAEIBHBIX 3HAHWW, YMEHHH, HABBIKOB, OOy4Yaromuucs
WCIIBITHIBACT 3HAUYUTENIbHBIC 3aTPYJHEHUS MPU ONEPUPOBAHUM 3HAHUSMU M YMEHUSMH MPU UX
IIEPEHOCE HA HOBBIE CUTYALINH.

— Ha OLICHKY «HeY/JA0BJIETBOPUTEJIBHO» (2 0ajuia) — oOydJarouuiics JeMOHCTPUPYET 3HAHUS HE
Ooonee 20% TEOpPETHUYECKOTO MaTrepualia, JOMYCKAeT CYIICCTBCHHBIE OIIMOKH, HE MOXKET
[I0KAa3aTh MHTEJUIEKTya IbHbI€ HABBIKU PELICHMS IPOCTHIX 3a]1a4.

— Ha OLICHKY «HEY/AOBJIETBOPUTENbHO» (1 Oayn) — oOydaronuiicss He MOXET MMOKa3aTh 3HAHHUS
HA YPOBHE BOCHPOM3BEICHUsS U OOBSCHEHHWS WHPOpPMAIMK, HE MOXKET II0Ka3aTh
WHTEJUICKTYaJIbHbIE HABBIKU PEIICHUS TPOCTHIX 3a/1a4.



