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desepaIbHOE FOCYAAPCTBEHHOC BIOACTHOS obpasopatebHOE YUPeKASHUE
peIcLIEro oGpasoraHus
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PaGouas mporpamma cocras/iena Ha ocHose OI'OC BO M0 Hanpas/eHHH TOANOTOBKH
20.03.01 Texnochepnas GesonacHocTh (yposensb Gaxaiaspuata) (npukas Munodpraykn Poccun
or 21.03.2016 r. Ne 246)

PaGouas nporpaMMa paccMOTpeHa i 0100peHa Ha 3ace/aHHy Kagieapbl Mnzuxn
12.03.2020, nporoxon Ne 6 o

3ap. kadenpoi M.B. Apkynuc
PaGouasn nporpamma oobpena metoanteckoii komuccueit UEnC
16.03.2020 r. npoToxon Ne 8

TMpeacenarens e/ — VIO Mesun

y
- Corjacopano;

3as. kadenpod [TpoMbIIICHHON JKONOTHE W BE30IIACHOC]1 g3 HE/IEATETLHOCTH

ALK, TlepaTruicrui

Pabovad nporpaMma COCTaBIEH:!

CT. npenoaasarens kaheapsl PH3HKH, KAHT, TEXH. HAYK j};{ //ﬂ 0.B. Kpugxo

Penenzent: ,:./
3an. kapeapoit BTull, n-p nen. Hayk CHlef ~_0.C, Jlorynoea




Jlucr akryajau3anuu pabodeii mporpaMmsl

PaGouasi IporpaMma repecMoTpera, 00cysk/eHa i 0106pena s peatusanuu B 2020 - 2021
yueGHOM rojy Ha 3aceiaHuy Kadenpsl Pu3nku

[porokomn oT €4
3aB. kadenpoit

or. Ne 4
M.B. Apkyiuc

PaGouas mporpamMma repecMoTpena, o6eyskaeHa u ogobpena s peanusanuu B 2021 - 2022
y4eGHOM rojy Ha 3aceaHun kadeapbl Pusnku

¥

[Tpotokom oT 20 r. Ne

3aB. kadeapoi M.B. Apkyiuc

Pa6ouas mporpamMma TiepecMoTpena, o0cyxk/eHa u ojo0pena uis peanusanuu B 2022 - 2023
yueGHOM rojy Ha 3aceqaHuy Kageapsl OU3uKU

[Tporoxom oT 20 r. Ne
3aB. kadpenpoit M.B. Apkyiuc

PaGouasi mporpamMma repecMoTpena, o6y kaeHa u ogo0pena uis peaiusanun B 2023 - 2024
yueGHOM rojly Ha 3aceaHuy Kadeapsl DOusuku

[TpoTokom ot ___ 20 r. Ne

3aB. xadeapoi M.B. Apkyiuc




1 Iles1u ocBOCHUS TN CHMILTHHBI (MOYJI51)

[TonydyeHnue cTyaeHTaMH OCHOBOIMOJAralolUuX MPEACTaBICHUNH O (PyHIaMEHTAIbHOM
CTPOCHUU MaTepuu M (PU3MUECKUX MPHUHIUIAX, JIEKAIMX B OCHOBE COBPEMEHHOM
€CTEeCTBEHHOHAYYHOW KapTHUHBI MHpa; (opMHpoBaHHME y CTYIAEHTOB COBPEMEHHOTO
€CTeCTBEHHO-HAYYHOTO MHPOBO33PEHHUS; PA3BUTHE HAYYHOTO MBIIUICHUS M paclIdpeHue
HAyYHO-TEXHUYECKOTO KpPYro3opa; OBJIaJIcHUE OCHOBHBIMH (DU3MUECKHMMH KaTeropHsIMH,
HNOHATUAMH M (QYHAAMEHTATbHBIMU (DU3NYECKUMHU 3aKOHAMHM; IIOJyYE€HUE NPEACTaBICHUN O
byHIaMeHTaIbHBIX KOHIETIIHUIX COBPEMEHHOTO €CTECTBO3HAHUS KaK pe3yIbTaTa HCTOPUUIECKOTO
npoliecca; OBJaJIeHUEe NMPHEMaMH M METOJAaMH PEIICHHS KOHKPETHBIX 33734 M3 Pa3IMyHbIX
obOnacreld (U3MKH, YMEHUS BBLICITUTh KOHKpPETHOE (U3MYECKOE COJEp)KaHHWE B MPHUKIATHBIX
3amadax Oyaymiell mpodeccHoHaNbHON AesITenbHOCTH; (POPMHPOBAHNWE HABBIKOB NPOBEICHUS
(GU3NYECKOr0 HKCIEPUMEHTA, IMO3BOJISIIOIIMX UM  BIIOCIEJICTBUU OBJIAJETh KOMIUIEKCOM
komrnereHmid, npexycMoTpeHHbIXx @OI'OC BO mno nampaenenmto mnoarotoBku 20.03.01
«TexnochepHas 6€30MaCHOCTH

2 MecTo ITMCHHMIJIMHBI (MO1YJIs1) B CTPYKTYpe 00pa3oBaTe/bHOil MPOrpaMMbl

Hucuunnuaa ®u3nka BXOAUT B 0a30BYI0 4acTh y4yeOHOro IjaHa oOpa3oBaTEIbHOM
HpOrpaMMBEI.

Jisa  u3ydeHus  AMCUMIUIMHBI  HEOOXOAMMBI  3HAHUS  (YMEHHMs,  BJIaJCHUSA),
c(OpMHUPOBAHHEIC B PE3yJIbTATE U3yUCHUS TUCITUTUINH/ TIPAKTHK:

Juctunnuna ®dusmka BXOIUT B 0a30BYI0 4acTh Y4eOHOro IutaHa oOpa3oBaTeNbHOU
MPOTPaMMBIL.

I[JI?I HU3YyUCHUA JUCHUITIIMHBI HGO6XOI{I/IMI)I 3HAHUA (YMCHI/ISI, BJIaZICHI/ISI),
c(hOpMHUPOBAHHBIE B Pe3yJIbTaTE U3yUEHUS TUCIUILINH/ MPAKTUK:

Huctunnuaa  «@usuka» 0a3upyercss Ha  €CTECTBEHHOHAYYHBIX — JIUCIMIUIMHAX:
MaTeMaTuka, Gpu3nKa, XuMus B 00bEMe CpeTHE KO

3HaHus (YMEHUS, BaJIeHUs), MOTYYeHHbIE IPU U3YyYEHUHU JAaHHON AUCLUILIMHBI OyayT
HEOOXOIUMBI JUISl U3yUeHUS TUCHUIUTNH/TIPAKTHK:

dusnyeckas XUMH

OU3NKO-XUMUYECKHE MPOLIECCH B TEXHOC(hepe

Mexanuka

DNEeKTPOHUKA U AJIEKTPOTEXHUKA

Tennodpuzuka

3 KomnereHuunu o0y4yaroiierocsi, popMupyemMbie B pe3yabTaTe 0CBOEHUsI

TUCHUTLUTHHBI (MOYJIs1) ¥ IIJIAHUPYEMbIe Pe3yJabTAThl 00yUeHu sl

B pesynapraTe ocBoeHms muctmiuidHbl (Moayis) «Dwusukay oOydarouuics I0JDKEH
001a/1aTh CIEAYIONUMHU KOMITETEHITUSIMU:

CTpyKTypHBIit [Tnanupyemsble pe3ynbTaThl 00ydeHUs
JIEMEHT
KOMIIETEHIINH

ITK-22 crmocoOHOCTRIO UCITOIB30BaTh 3aKOHBI U METOJIBI MATEMAaTHKH, €CTECTBECHHBIX,
TYMaHUTaPHBIX U YKOHOMUYECKUX HayK MPU PEIICHUHU MPOPECCHOHATBHBIX 3aa4

3HaTh METOJIBI aHATH3a U MOJEITUPOBAHHUS CJIOKHBIX (PU3NIECKHUX TPOIIECCOB;
METOBI M MOIXObI K TEOPETHUECKOMY M SKCIIEPUMEHTATBHOMY
HCCIIEJOBAaHHIO, IPUMEHSIEMbIE B (PU3HUKE U pacIpoCTPaHIIOMUECS Ha
Apyrue obJacTu 3HaHUH.




VYmeTb

HCIOJIb30BaTh CIOXKHbBIE (PU3NYECKUE MOJIEIH JIsl OMUCAHUS peabHbIX
MIPOLIECCOB, BEIOMPATH METOIbI UCCIICIOBAHMS, C TOMOIIHIO0 TPUOOPOB
U3MepATh GU3NYECKUE BEIMYUHBI, TPOU3BOIUTH 00pabOTKY
AKCIEPUMEHTAIIbHBIX JIaHHBIX, IPOBOIUTH aHAIIU3 MOTYYEHHBIX
PE3yNIbTaTOB

Bnanets

HaBBIKAMH PaOOThI C IMUPOKKUM KPYroM GU3UUECKUX MPHOOPOB U
00opynOBaHUS;

METOJIaMH TPOBEACHUS GHU3HUSCKUX U3MEPCHUH, pacueTa BeJIMYKH, aHATH3a
IMOJIYUYCHHBIX JAHHBIX U HABBIKAMH IINIAHUPOBAHUS UCCIICA0BATCIILCKOI'O
nporiecca.

[TK-23 cnocoGHOCThIO MPUMEHSATH Ha PAKTUKE HABBIKU MIPOBEICHUS U OMMCAHUS UCCIICOBAHMIA,
B TOM YHCJIE€ DKCIIEPUMEHTAIIbHBIX

3HaTh

METOBI aHATHM3a U MOJCIIMPOBAHUS CJIOKHBIX (PU3NIECKHUX TPOLIECCOB;
METOJIbI ¥ TOXO/IbI K TEOPETUYECKOMY M IKCIIEPUMEHTAILHOMY
WCCIIIOBAaHHIO, TPUMEHSIEMbIE B (DU3HMKE U paCIPOCTPAHSIONIUECS Ha
Apyrue obJacTu 3HaHUH.

YmeTh

HCIIOJB30BAaTh CIOXXHBIC (1)I/I3I/ILI€CKI/IC MOJCIIN JIsA OIMMCaHus PCAJIbHBIX
Imponeccos, BI)I6I/IpaTI) MCTOJBI UCCJIICAOBAaHMA, C IOMOIIBIO HpI/IGOpOB
HU3MCPATH (bHSH‘lGCKI/IC BCJIIMYKWHBI, ITPOU3BOAUTDH o6pa60TI<y
OKCIICPUMCHTAJIbHBIX JaHHBIX, IIPOBOAWTL aHAJIU3 ITOJTYUCHHBIX
PE3YyJIbTAaTOB

Bnaners

HaBBIKAMH PaOOTHI C MIUPOKUM KPYroM (HPU3UUECKUX MPHOOPOB U
o0opymoBaHUS;

METOJIaMU MPOBEJICHHS (PU3UICCKUX U3MEPEHUI, pacueTa BEIMYHH, aHAIH3a
IMOJIYUYCHHBIX JAHHBIX W HABBIKAMH IIJIAHUPOBAHUSA UCCIICA0BATCILCKOTO
nporiecca.

OK-10

CIIOCOOHOCTBIO K ITO3HABATEIIHLHOM ACATCIIBHOCTHU

3HaTh

OCHOBHBIE 3aKOHBI (PU3HKHU B 00JIACTH MEXAaHUKH, CTATUCTUIECKON (PU3UKH U
TEPMOJAMHAMUKH, FIEKTPUUECTBA U MAarHETU3Ma, BOJIHOBOM U KBAaHTOBOM
ONTHUKHU, AaTOMHOU U AIEPHON PU3MKHN U (PU3UKHU TBEPJIOTO TeJa, TPAHUIIBI
MPUMEHUMOCTH 3TUX 3aKOHOB U (PU3UUYECKYIO CYITHOCTH SIBJICHUM U
MPOIIECCOB, MPOUCXOISANIUX B IPUPOJIE.

YMmern

MIPUMCHATH (I)I/ISI/I‘ICCKI/IC 3aKOHbI 1 @HSHKO'M&TCM&TH‘I@CKI/II‘/JI arrapar ajd
pEIICHUA HE TOJIBKO TUIIOBBIX, HO U 0oJee CIOXKHBIX HCCTAaHJAPTHBIX 3a1a4 B
paMKax (bI/I3I/IKI/I 1 CMCXXHBIX JUCIUIIINH.

Bnanets

MPAKTHYECKIMH HaBBIKAMH HCITOJIb30BAHHS AJIEMEHTOB (PU3NIECKOTO
HKCHEPUMEHTA U peleHust PU3NYecKuX 3a1a4 Ha APYrHX AUCHUILINHAX;
HaBBIKAMHU M METOJIMKaMU 000OIIEHHS pe3yabTaTOB PEIICHUS 3a1a4,
HKCHEPUMEHTAIbHOMN NeATETHHOCTH;

METOAaMH IKCTIEPUMEHTAIBHOTO UCCIIeI0OBaHM B (pr3uKke (TUIaHMpOBaHNE,
MOCTAaHOBKA U 00pabOTKa 3KCIIEPUMEHTA);

HaBBIKAMU MEKIUCIUTUIMHAPHOTO MTPUMEHEHHSI 3aKOHOB (DH3HKH.




4. CTpyKTypa, 00bEéM U coep:KkaHue TUCHUIIMHBI (MOAYJIs)
OO0mas TpyI0eMKOCTh JUCIUIUIMHBI COCTABISIET 8 3a4yeTHBIX enuHull 288 akaa. 4acoB, B TOM

YUCJIC:

— KOHTaKTHas pabora — 156,3 aka. 4acosB:
— aynutopHas — 148 akan. 4acos;
— BHeayuTopHas — 8,3 akaJi. 4acoB

— caMocTosTenbHas padora — 60,3 aka. yacos;

— MOJTOTOBKA K Kk3ameny — 71,4 akaz. yaca

dopma aTTecTaluy - SK3aMEH

AynuropHas g
o | xoHTaKTHas pabota E 3 ®dopma TeKyILero
=
N B aKaj. yacax 2] Bun KOHTPOJIS
Paznen/ Tema 3 (B axaz. yacax) == . p Kox
S 3 ©|CcaMOCTOSITENbHOH | yCIIeBaeMOCTH U
JIACIMTUTHHBI 5 S ., | kommeTeHIUU
O g £ paboThI TIPOMEKYTOYHOM
mab. | MpakT. | =g aTTecTalyy
Jlek. < < 11
3aH. 3aH. QO &
1. ®dusnyeckue OCHOBBI MEXaHUKH
MOATOTOBKA K
PaKTUIECKOMY
3aHSTHIO;
BBIIIOJIHCHHUEC
MPAKTHIECKUX
adot (M/13); NpoBepKa
11 Kunemarnka P (M]13); POBEp
CaMOCTOSITENbHOE | MHANBUIYaTbHBIX MK-22,
MOCTYNaTeIbHOTO u 2 2/11 2
U3y4CHHE 3ajay; IK-23, OK-10
BPaIIaTeIbHOTO IBIKESHUS N )
yueOHOM U cemunap Ne 1;
Hay4YHOU
JIUTEPATyPHI B TOM
qucie
NEKTPOHHBIX
pecypcos.
1 MIOJTOTOBKA K
nabopaTopHOMY,
CEMUHApCKOMY U
MPaKTHIECKOMY
3aHSTHIO;
NpoBepKa
BBIIIOJIHCHHUEC
MHIVBHIYaTbHBIX
1.2 Junamuka TPAKTHACCKIX 3amad;
l'[.OCTyl'laTeJILHOFO it 2 1/11 2 pabor (M]I3); 3aLL[I/IT’a [K-22,
CaMOCTOSITEILHOE I1K-23, OK-10
BPAIIaTeIbHOTO IBIKCHUS 1ab0PaTOPHBIX
H3y4EHHE .
oGHO 11 padot Ne 4;
i . cemuHap Ne 2;
Hay4YHOMI
JIUTEPATyPHI B TOM
qucie
NMEKTPOHHBIX
pecypcos.




IOATrOTOBKA K

1a60paTOpPHOMY,
CEMHHAPCKOMY H
MIPaKTHYECKOMY
3aHATHIO;
poBepKa
BBIIIOJHEHHE
WH/IMBUAYAIbHBIX
MPAKTUIECKUX samat:
1.3 3akoHBI COXpaHCHHUS B i 3 pa6ot (MA3); SaHII/IT’a IK-22,
MEXaHUKE CaMOCTOSITEILHOE . |TIK-23, OK-10
nabopatopHon
U3ydeHHe .
cOHOM 11 pabotsr Ne 1;
yd N cemuHap Ne 3;
HaY4HOH
JIUTEPATYPHI B TOM
qHcle
3JIEKTPOHHBIX
pecypcoB.
IIOJIFOTOBKA K
nabopaTopHOMY,
CEMUHAPCKOMY U
MIPAKTHIECKOMY
3aHATHIO;
MIpOBEpKa
BBITTOJTHEHHE
WHUBUAYaJIbHBIX
MPAKTHIECKUX samat:
14 MexaHu4eckue 2 1 padot (M13); 3amm’a IK-22,
KOJICOaHHS ¥ BOJIHBI CaMOCTOSITEJILHOE [1K-23, OK-10
. 11ab0paTOPHBIX
yrer pabot Ne 5, 7,
yueOHOil u )
N cemuHap Ne 4;
HAyYHOM
JIUTEPATyPhI B TOM
qpcie
IMEKTPOHHBIX
pecypcos.
IIOJIFOTOBKA K
nabopaTopHOMY,
CEMHHAPCKOMY H
NPaKTUIECKOMY
MpOBEpKa
3aHATHIO;
WUHUBUYaTbHBIX
BBITIOJIHEHHE
3a71a4;
MPAKTUYECKUX
OTYET O
15 PenstuBucrckas 2 1 padot (MA3); BEITONHCHNH I1K-22,
MEXaHUKa CaMOCTOSITEIILHOE N [1K-23, OK-10
BUPTYaJIbHOU
U3ydeHHe
GHOM 1 1a00paTOPHBIX
y:a Hoi pabotsr Ne 1;
v cemuHap Ne 5;
JIUTEPATYPHI B TOM
Yucye
3JIEKTPOHHBIX
pecypcos.
HWroro no pazneny 10 6/41

2. Crarucruueckas ¢Qusuka w

TCPMOJUHAMHUKA



2.1

MOJIeKyJIﬂpHO-KI/IHeTI/I‘{eCKaSI
TCOPHA NACAIBHBIX I'a30B

2/11 3

MOATOTOBKA K
1a60paTOpPHOMY,
CEMHHAPCKOMY H
IIPaKTHYECKOMY
3aHATHIO;
BBIIIOJHEHHE
MPaKTHIECKHUX
pabor (MA3);
CaMOCTOATENBHOE
u3ydyeHue
yueOHOM U
Hay4YHOU
JUTEPaTypHI B TOM
quCIIe
SNIEKTPOHHBIX

pecypcos.

poBepKa
WH/IMBUAYAIbHBIX
3a71ad4;
3amuTa
nabopatopHon
paboter Ne 11;
cemuHap Ne 6;

IK-22,
IK-23, OK-10

2.2 OCHOBBI TEPMOJIMHAMUKHU

2/11

HOJITOTOBKA K
nabopaTopHOMY,
CEMHHAPCKOMY H
MIPaKTHYECKOMY
3aHATHIO;
BBITIOJTHEHNE
MPAKTHIECKUX
padot (M13);
CaMOCTOSTENBHOE
n3ydeHue
yueOHOil u
HayqIHOU
JIMTCPaTyphbl B TOM
qucie
DJIEKTPOHHBIX

pecypcoB.

MpoBEpKa
WHUBUAYaTbHBIX
3a/1a4;
3amuTa
nabopatopHoOn
paboter Ne 14;
cemuHap Ne 7;

IK-22,
IK-23, OK-10

KHHCTHUKH

2.3 DnemeHThl (U3HUUECKON

MOATOTOBKA K
nabopaTopHOMY,
CEMHHAPCKOMY H

MIPaKTHYECKOMY
3aHATHIO;
BBITIOJTHEHHE

MPAKTHIECKUX

padot (M3);
CaMOCTOSITEBHOE

n3yveHune
yueOHOI U
Hay4YHOU

e 14(0)
QJICKTPOHHBIX

pecypcoB.

JIUTEPATyPHl B TOM

HpOBEpKa
MHAUBUYaIbHBIX
3aj1ay;

IK-22,
IK-23, OK-10

Wroro no pazneny

4/21

10

3. QHGKTDI/I‘IGCTBO U Mara€Tusm




3.1 DIEeKTpOCTAaTHIECKOE
moie B BakyyMeé W B
BEIIECTBE

2/11

MOATOTOBKA K
1a60paTOpPHOMY,
CEMHHAPCKOMY H
IIPaKTHYECKOMY
3aHATHIO;
BBIIIOJHEHHE
MPaKTHIECKHUX
pabor (MA3);
CaMOCTOATENBHOE
u3ydyeHue
yueOHOM U
Hay4YHOU
JUTEPaTypHI B TOM
quCIIe
SNIEKTPOHHBIX
pecypcos.

poBepKa
HHIUBHAYaIbHBIX
3a/1a4;
3amuTa
nabopatopHon
pabotsr Ne 21;
cemuHap Ne 8;

IK-23, OK-10

I1K-22,

3.2 IMocrostHHBII
3NEKTPUYECKUM TOK

2/11

2/11

HOJITOTOBKA K
nabopaTopHOMY,
CEMHHAPCKOMY H
MIPaKTHYECKOMY
3aHATHIO;
BBITIOJTHEHNE
MPAKTHIECKUX
padot (M13);
CaMOCTOSTENBHOE
n3ydeHue
yueOHOil u
HayqIHOU
JIUTEPATyPhI B TOM
qucie
DJIEKTPOHHBIX

pecypcoB.

IpOBepKa
WHUBUAYaJIbHBIX
3a71ay;
3aIuTa
nabopatopHoOn
paboter Ne 24;
cemuHap Ne 9;

IK-22,
IK-23, OK-10

3.3 MarauroctaTH4ecKkoe
moje B BakKyyMeé H B
BELIECTBE

2/11

MOJrOTOBKA K
CEMUHAPCKOMY U
NPaKTUYECKOMY
3aHSTHIO;
BBITTOJTHEHUE
MPAKTHIECKUX
pador (MA3);
CaMOCTOSITENEHOE
U3yUYeHHE
yueOHOM U
HAay4YHOU
JIUTEPATYPhl B TOM
qucie
3JIEKTPOHHBIX

pecypcoB.

MpOBEpKa

I/IHZ[I/IBI/I)J,yaJ'IbeIX
3a71a4;

cemuHap Ne 10;

IK-22,
IK-23, OK-10

3.4 DNeKTpOMarHuTHas
UHIYKIYS.

ONeKTpOMarHUTHbIE
KoJieOaHusl. [TepemenHsIit
JEKTPUUYECKUI TOK

2/11

2/11

MOJrOTOBKA K
nabopaTopHOMY,
CEMHHAPCKOMY H

MIPaKTHYECKOMY
3aHSATHIO;

BBITIOJTHEHHE

MPaKTUIECKUX

pabot (M3);

u3ydyeHHe
yueOHOI U
Hay4YHOU

YHUCIIC
OJICKTPOHHBIX

pecypcos.

CaMOCTOATCIBHOC

JIUTEPATYPBHI B TOM

IIpoBepKa
WHIIUBUIYaTIbHBIX
3aad;
3almrTa
11a00paTOPHBIX
pabot Ne 27, 28;
cemuHap Ne 11;

IK-22,
IK-23, OK-10




3.5
KoJIe0aHuUs U BOJIHBI

DNeKTpOMarHuTHBIE

2,2

HOJATOTOBKA
IIPaKTHIECKOMY
3aHSTUIO;
BBITIOJTHEHNE
MPAKTHIECKUX
pabor (MA3);
CaMOCTOSITENEHOE
u3ydyeHue
yueOHOM U
Hay4YHOU
JUTEPATypHI B TOM
qHCIIe
IEKTPOHHBIX

pecypcos.

[pOBepKa
UHJIMBHYaJIbHBIX
3aj1ay;

IK-22,
I1K-23, OK-10

Uroro mo pazneny

16

4/211

8/41

14,2

Hroro 3a cemectp

36

18/211

18/10U1

32,2

OK3aMCH

4. OnTHka

4.1 Bonnosas
(uHTepdepeHIys,

OIITUKa

JTUQpaKIus, TOMAPU3ALIHS)

6/311

6/11

10

MIOJTOTOBKA K
nabopaTopHOMY,
CEMUHApCKOMY U

IPaKTUIECKOMY
3aHSTHIO;

BBITIOJTHCHHUE

MPAKTHIECKUX

pabor (MA3);
CaMOCTOSITEEHOE

U3ydeHHe
yueOHOM U
HaY4YHOU
JIUTEPATYPHI B TOM
qHucie
NEKTPOHHBIX

pecypcoB.

IIpoBepKa
WHUBUAYaTbHBIX
3amad;
3aIuTa
11ab0paTOPHBIX
pabot Ne 32, 34,
35;
cemuHap Ne 12;

IK-22,
IK-23, OK-10

4.2 KBaHTOBAs ONTHKA

4/11

4/11

MIOJTOTOBKA K
nabopaTopHOMY,
CEMHUHAPCKOMY U
MIPaKTHYECKOMY

3aHSATHUIO;

BBITIOJTHEHHE

MPAKTHIECKUX

padot (M3);
CaMOCTOSITEIBHOE

U3ydeHHe
yueOHOI U
Hay4YHOU
JIUTEPATYPHI B TOM
qucie
IMEKTPOHHBIX

pecypcoB.

MpOBEpKa
WUHUBUYaTbHBIX
3a71a4;
3aIIMTa
naGopaTtopHOi
paboter Ne 36;
cemuHap Ne 12;

MK-22,
IK-23, OK-10

Uroro no pazneny

16

10/411

1021

18

5. ®usuka aroma




IOATrOTOBKA K

1a60paTOpPHOMY,
CEMUHAPCKOMY U
MIPaKTHYECKOMY
3aHSTHIO;
poBepKa
BBITIOJTHEHHE
MHIUBHAYaIbHBIX
MPAKTHIECKUX samat:
pabor (MA3); i I1K-22,
5.1 ®usuka atoma 2 8 4/11 | 4/11 6 CAMOCTOSTONEHOE 3al[UTa MK-23, OK-10
WsyueHme 11a00paTOPHBIX
GHOI 11 pabot Ne 41, 42;
yd N cemuHap Ne 13;
HaY4HOH
JUTEPATyPHI B TOM
qHCIIe
IEKTPOHHBIX
pecypcoB.
Wroro no pazapery 8 | 4111 | 411 6
6. @usumka TBEpAOro  Teia.
DJIeMEHTBI KBAHTOBOH (hU3UKH
MOATOTOBKA K
nabopaTopHOMY,
CEMHUHAPCKOMY;
BBITIOJTHEHNE
npoBepKa
MPAKTHACCKHX MHIUBHIYaJIbHBIX
6.1 ®dusuka TBEpHOro TEINA. pador (M]13); 3azad;
. CaMOCTOSITEIIbHOE I1K-22,
DNeMEeHTHI KBaHTOBOW| 2 8 311 | 3/11 2 3amuTa
U3yUYCHHE . |TIK-23, OK-10
(usukn oBHOI 1 nabopatopHoOn
yHa Hoi paboter Ne 44;
v cemuHap Ne 14;
JIMTCPaTyphbl B TOM
qucie
OJICKTPOHHBIX
pecypcoB.
HWroro no pazneny 8 311 | 3/11 2
7. ®u3uKa aapa ¥ 3JIeMEHTapHBIX
YaCTHIL
MOATOTOBKA K
CEMUHApCKOMY U
PaKTUIECKOMY
3aHSTHIO;
BBITIOJTHEHHE
MPAKTHIECKUX npoBepKa
7.1 duszuka aapa u pador (M]13); WHAUBUTYaJIbHBIX MK-22,
2 6 2/11 | 2/11 | 2,1 | camocTosiTenBHOE
2JIEMEHTAPHBIX YACTHI] 3aJ1a4; I1K-23, OK-10
U3ydeHHe )
N cemunap Ne 15;
yueOHOI U
Hay4YHOU
JINTCPaTyphbl B TOM
qucie
INEKTPOHHBIX
pecypcoB.
Wroro no pazneny 6 211 | 2/11 | 2,1
Uroro 3a cemectp 38 [19/71 | 19/51 | 28,1 9K3aMeH
Hroro no aucuumninuxe 74 |37/91 (37/151 | 60,3 9K3aMeH TIK-22,TTK-

23,0K-10




5 O0pa3oBaTte/ibHbIE TEXHOJIOTHH

[Ipu peanuzanuu pa3IMYHBIX BHUIOB y4eOHOH paboThl HambOosee d(PQeKTUBHBIC
pe3yibTaThl OCBOCHUS IUCUUIUIMHBI «®Du3uka» Hal0T TpaaulUoOHHBIE 00pa30BaTENbHBIC
TEXHOJIOTHH, UHTEPAaKTUBHbIE TEXHOJIOTHH, MH(OPMALIMOHHO-KOMMYHHUKAIIHOHHBIE
00pa3oBaTesibHbIE TEXHOJIOTHH.

Tpaguiuonneie 00pa3oBaTeNbHbIE TEXHOJOTUHM OPUEHTUPYIOTCS Ha OpraHU3aluio
00pa30BaTeNIbHOTO  IIpOLEcCa, MPEANOJJAralllyl0 MPSAMYH TPaHCISALUI 3HAHUM  OT
npenoaaBaress K CTyIeHTY (IPEeuMYIEeCTBEHHO Ha OCHOBE OOBSICHUTEIbHO-UUTIOCTPATUBHBIX
METOMO0B 00ydeHus1). YueOHasi IesTeIbHOCTh CTYJACHTAa HOCUT B TaKUX YCJIOBHSX, KaK MPaBUIIO,
PEeNpOAYKTUBHBIN XapakTep.

@®opmbl y4eOHBIX 3aHATHH C UCTIOIB30BAHUEM TPAAULIIMOHHBIX TEXHOJIOTHIA:

WndopmanvonHass Jekuuss —  [OCIEIOBAaTEIbHOE H3JIOKEHHWE MaTrepuaisa B
JUCLUIUIMHAPHON JIOTHKE, OCYIIECTBISEMOE MPEUMYIIECTBEHHO BepOalbHBIMU CpENCTBAMU
(MOHOJIOT MperoaaBaTesl).

Cemunap — Oecena mpemnogaBares U CTyIEHTOB, 00CYKIEHHE 3apaHee MOATOTOBICHHBIX
COOOIEHUH MO KaXIOMY BOMPOCY IUIAHA 3aHATHS C E€OUHBIM JUIS BCEX MEpeyHEM
pEKOMEHIyeMOH 00s3aTeIbHOM U JOTIOTHUTEIBHOM JTUTEPATYPHI.

[IpakTuueckoe 3aHsTHE, MOCBSIIEHHOE OCBOSHUIO KOHKPETHBIX YMEHUU M HABBIKOB I10
IPEJIOKEHHOMY aIrOPUTMY.

JlaboparopHasi paboTa — opranuzanus yueOHo! paboThI C pealIbHBIMU MaTepPHAIbHBIMU U
MH(OPMALlMOHHBIMU OOBEKTaMH, AKCIEpPUMEHTalbHasi paboTa € aHaJIOrOBBIMHU MOJEISIMU
pealbHbIX 00OBEKTOB.

WHTepakTUBHBIE TEXHOJOTMM — OpraHu3alus oOpa3oBaTENbHOIO Ipoliecca, KOTopas
IpeIoiaracT akTUBHOE U HEJIMHENHOE B3aUMO/IEHCTBUE BCEX YUACTHUKOB, JTIOCTH)KEHHE HA ITON
OCHOBE JIMYHOCTHO 3HAYMMOIO JUJIi HHUX oOpa3oBaTelbHOTO pe3ynbrara. Hapsay co
CHEIUAIN3UPOBAaHHBIMUA  TEXHOJOTHSAMM  TakOro  poJa  INPUHLUIN  HUHTEPAKTUBHOCTH
IPOCJIEKUBAETC B OOJIBIIMHCTBE  COBPEMEHHBIX  00pa30BaTENbHBIX  TEXHOJIOTHH.
HHTEepaKTUBHOCTD MOAPA3yMEBAET CYOBEKT-CyOBEKTHBIE OTHOILIEHHUS B X0Jie 00pa30BaTEeIbHOTO
npoliecca U, Kak clieZicTBre, (OpMHUpPOBaHUE caMOpa3BUBarolIeiicss HH()OpMaIIMOHHO-PECYPCHOM
CpEeJbL.

@®opMbl yueOHBIX 3aHATHH C HMCIIOJIb30BaHUEM CIIELUAIN3UPOBAHHBIX WHTEPAKTUBHBIX
TEXHOJIOTHIA:

Jlekuust «oOpaTHOM CBS3M» — JEKIMS—IPOBOKalUs (M3JI0’)KEHHE MaTepHuaja ¢ 3apaHee
3aTUTAHUPOBAHHBIMU OIIMOKAMH ), JICKIUSI-OeCce/1a, JIEKIUS-TUCKYCCHSI.

CemuHap-IuCcKyccusi — KOJUIEKTUBHOE OOCYXKIEHHE Kakoro-iubo CIIOpHOTO BOIpOCa,
npoOsieMbl, BBISIBJICHHME MHEHUM B rpymne (MEeXIpyHmoBOM JWajor, JTUCKYyCCHS —Kak
CIIOp-/IUAJIor).

NHudopmaninoHHO-KOMMYHHMKAIIMOHHBIE 00pa30BaTENIbHbIE TEXHOJOTUU — OpTaHM3aIHs
o0pa3oBaTeNbHOrO  MpOLIECCa, OCHOBAaHHAas HAa  NPUMEHEHUH  CHEIHMaTM3HPOBAHHBIX
MPOrPaMMHBIX CpeJl U TEXHUUECKUX CPEJICTB paboThI ¢ MH(OpMAaLIKEH.

@opmMbl Y4eOHBIX 3aHATUH C MCHOJIb30BAHUEM HH(POPMAIMOHHO-KOMMYHUKAIIHOHHBIX
TEXHOJIOTHIA:

Jlexuus-Bu3zyanu3anuss — HW3JI0KEHUE COJEP)KaHUs CONPOBOXKIAETCS Ipe3eHTaluen
(eMoHCTpalel yueOHbIX MaTepHaoB, MPEICTABICHHBIX B PAa3IMYHBIX 3HAKOBBIX CUCTEMAX, B
T.4. WUTIOCTPATUBHBIX, IPaUUEeCcKUX, ayH0- U BUICOMATEPHAIIOB).

[IpakTuueckoe 3aHATHE B (QOpME TMpE3eHTAMH — TMPEACTAaBICHUE pe3ybTaToOB
IIPOEKTHON WJIM MCCIEN0BATEIBCKON AESITENBHOCTH C MCIOJIb30BAaHUEM CHELUAIN3UPOBAHHBIX
MPOrPaMMHBIX CpeJ.

6 YueOHO-MeTOAUYECKOE 00eciedeHHe CAMOCTOSITeJIbHOI PadoThl 00y4YarOIIMXCst
[TpencraBneno B mpuioxeHun 1.



7 OneHOYHBIE CPeACTBA AJIsl IPOBeICHHS POMEKYTOYHOM aTTeCTALMHI
IIpencraBieHbl B IPUIIOKEHUH 2.

8 YueOHo-MeTOAUYecKOe M MHPOPMAIMOHHOE 00ecnedyeHue JUCIUITIMHBI (MOTYJIs1)

a) OcHoBHas1 IMTEpPaTypa:

1. CagenbeB, U.B. Kypc o6meii ¢usuku. B 3 1. Tom 1. Mexanuka. MonekynspHas
¢busuka [DnekrponnHsiii pecypc]: yuebHoe mocodue / M.B. CaBenbeB. — DICKTPOH. JaH. —
Cankr-IlerepOypr: Jlans, 2018. — 436 c. — Pexum nocryna: https://e.lanbook.com/book/98245.
— 3arJ. ¢ 3KpaHa.

2. Cagenbes, 1.B. Kypc obmeit ¢pusuku. B 3 1. Tom 2. DASKTpUUECTBO U MarHeTU3M.
Bounusl. Ontuka [DnekTpoHHbIi pecype] @ yueonoe mocodue / U.B. CaBenbeB. — DIIEKTPOH. JIaH.
—  Cankr-Ilerepoypr :  Jlams, 2018. — 500 c¢. — Pexumm  jgocryma:
https://e.lanbook.com/book/98246. — 3ar1. ¢ akpaHa.

3. Casenne, .B. Kypc obmeit ¢pusuku. B 3 1. Tom 3. KBantoBas onruka. ATOMHas
¢uzuka. dusuka TBepaoro Tena. @duuka aTOMHOTO fAApa M OJIEMEHTAPHBIX YaCTHUIL
[DnekTponnblii pecype] : yuebnoe mocobwe / M.B. CaBenbeB. — DJEKTPOH. JaH. —
Cankr-IlerepOypr : Jlans, 2018. — 320 c. —  Pexum  jpocryma:
https://e.lanbook.com/book/106893. — 3ari1. ¢ skpaHa.

0) JlonmosiHuTeAbHAS JIUTEPATYpA:

1. Usnues, A.Jl. ®usuka [InekTpoHHbIN pecypc] : yueObHnoe mocodue / A.Jl. Baues. —
Onek-tpoH. nmaH. — Cankrt-IlerepOypr : Jlawp, 2009. — 672 c¢. — Pexum npocryna:
https://e.lanbook.com/book/163. — 3ari. ¢ 3kpaHa.

2. Koukum, 0. I1. Yuebnbie 3amauu no ¢usmke : yueonoe nocodue / 0. I1. Koukun, U. 1O.
Borauesa ; MI'TVY. - [2-e u3a., moaror. mo med. usa. 2014 r.]. - Marauroropck : MI'TVY, 2015. - 1
anektpon.  ont. guck  (CD-ROM). - 3Barm. ¢ turyn. okpana. -  URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=1515.pdf&show=dcatalogues/1/1124054/
1515.pdf&view=true (mata obpamenus: 04.10.2019). - MakpooObekT. - TeKCT : INEKTPOHHBIM. -
Caenenus 1ocTynHbI Takke Ha CD-ROM.

B) MeToanyeckne yKazaHus:

1. Mexanuka. MonekynsapHas ¢HU3MKa U TepMOAMHAMHKa [DJIEKTpOHHBIH pecypc] :
nabopatop-usiii npaktukym / E. H. Acranos, 3. H. botuesa, JI. C. Jfomkenkosa u mp. ; MI'TV. -
Marnu-Toropck : MI'TVY, 2016. - 1 sanextpoHn. onT. muck (CD-ROM)

2. Dnekrpocratuka. ITocrostHHbI TOK. [Tekcr] : mabopatopHbiii mpaktukym / [M. B.
Beuepkun, E. E. EnuceeBa, C. I'. IlleBuenko ; nmox pea. M. B. Beuepkuna] ; MI'TVY, [kad.
¢u3uku]. - Marauroropck, 2011. — 60 c.: ui., Tad.

3. Beuepkun, M. B. DnexkrtpocraTvka M HOCTOSHHBIA TOK [DIEKTpOHHBIA pecypc] :
npaktiukyMm / MI'TY, UH-T sHepreTuku u aBTroMaTuku, Kad. ¢pusuku. - Maruutoropck : MI'TY,
2012. - 1 snektpon. onr. auck (CD-ROM)

4. DnexkrpomarHeTu3zM. OnTHka: 1a00paTOPHBIM MPAKTUKYM MO TUCHUILIMHE «Du3nKay
JUIs CTYACHTOB Bcex crnenuanbHoctedt / M.Bb. Apkymuc [u ap.]. — Marautoropck: ['OY BIIO
«MI'TY», 2009. -102 c.

5. ®u3uka aroma, TBEpPAOTO Tela, Aapa: MHCTPYKIUS IO BBINOJHEHHUIO J1a00PaTOPHBIX
pabot mo ¢usmke I CTyAeHTOB Beex creruansHocTei / B.K. benos [u ap.]. — Marautoropck:
'OV BIIO «MI'TVY», 2007. — 48 c.


https://e.lanbook.com/book/98245
https://e.lanbook.com/book/98246
https://e.lanbook.com/book/106893
https://e.lanbook.com/book/163
https://magtu.informsystema.ru/uploader/fileUpload?name=1515.pdf&show=dcatalogues/1/1124054/1515.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=1515.pdf&show=dcatalogues/1/1124054/1515.pdf&view=true

r) [IporpammHoe obecneuenue u UHTepHeT-pecypceb:

IIporpammHoe o0ecnneuenmne

Haumenosanue I10 Ne norosopa Cpok nercTBuUs JIUIEH3UU
MS Windows 7
Professional (mis J1-1227-18 o1 08.10.2018 11.10.2021
KJIACCOB)
MS Office 2007 |y 135 41 17.09.2007 GeccpouHo
Professional
CBobonHO

FAR manager pactpoctpatsemoe [0 06eccpodHo

. ¢BOOOHO
7Zip pacnpoctpansgemoe 110 Oeccpotmno

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

Hassauwue xypca CchlIKa

Wudopmanmonnas cuctema - EnmHoe OKHO gocTyma K

URL: http://window.edu.ru/
nH(OPMALIMOHHBIM pecypcam

9 MaTtepuaJbHO-TEXHHYECKOE o0ecTedeHne TUCIUTIHHBI (MOILYJIs1)

MaTepHaano-TeXHqucxoe obecrneucHue JUCITUITIIIMHBI BKIIFOYACT:


http://window.edu.ru/

Tun u Ha3Banue ayquTopun OCHAIICHUE Ay AUTOPHH

VY4eOHble ayAuTOpUH ISl TPOBEACHUSI 3aHATHI JIGKIIMOHHOTO TUa MynbTUMEINITHbIE
CpeACTBa XpaHEHUsI, TIepelavun ¥ PEACTaBICHUS HH(POPMAIIHH.

VYyeOHast ayquTOpus IS IpOBeieHus 1abopaTopHbIX padbot: JlabopaTopus « MexaHuku,
MOJICKYJISIpHOW (PU3UKH M TepMOJUHAMUKHW» JlabopaTropHbIE YCTAaHOBKH, H3MEPHUTEIbHBIC
IpUOOPHI U1 TPOBEICHUS 1a00paTOPHBIX padoOT:

1. bamuctuueckue MassTHUKHU.

2. Mastauk OGepoOeka.

3. dusnueckuii MasTHUK.

4. locka I'anpToHA.

5. JlaGopaTopHasi yCTaHOBKA JUIsS MCCIIEOBAHUS PaCIpE/ICIEHUs] TEPMOIICKTPOHOB 10
MOJTYJIFO UX CKOPOCTH.

6. JlaGopaTtopHasi ycTaHOBKa JIsi ONpEACICHUS IOKa3zaTelell aanadarel Y METOJIOM
Knemana u /lezopma.

7. JJabopaTopHast ycTaHOBKa ISl IIPOBEPKU 3aKOHA BO3PACTAHUS SHTPOIHMHU B MPOIECCE
muddy3un ra30B Ha MOJIENN TIEpEMEIIUBAHUS IIIAPOB.

8.JJaboparopHasi ycTaHOBKa JJIsl TPOBEPKH 3aKOHOB BO3pACTaHMsI YHTPOITUH B IIPOIECcCe
TeriooOMeHa.

9.YcranoBka mnaGopaTopHas s H3Y4YEHUS 3aBUCHMOCTH CKOPOCTHM 3ByKa OT
temrepatypsl "M®P-C3-M"

10. VYcranoBka saboparopHas Ui HCCIEAOBAaHUS TEIUIOEMKOCTH TBEpPAOIrO Tela
"MO-TET-M".

11. YcranoBka nabopaTopHasi AJisl ONPEIEICHNUs YHUBEPCAIBbHON Ia30BOM MOCTOSHHOM
"MO-OI'TI-M".

12.Crenp 1abopaTOpHBI Ta30BbIE MPOLIECCHI.

13. MeputenbHbIi HHCTPYMEHT.

VYyeOHast aynuTopusi JJid IpoBeleHUs JjadopaTopHbIX paboT: JlabGoparopus
«OnekTpudyecTBa W ONTUKW» JlabopaTopHble YCTaHOBKH, HW3MEPUTENbHbIE MPHOOPHI IS
MIPOBEICHUS TA0OPATOPHBIX PAOOT:

1.JlabopatopHas ycTaHOBKa JJIsl UCCIEIOBAHUS dJIEKTPOCTATUIECKOTO MOJISI C TIOMOIIIBIO
OJIMHAPHOTO 30H1A.

2. YcTaHOBKA JI71S1 ITYHTUPOBAHUS MIITHAMIIEpPMETPA.

3. YcranoBka nabopatopHas [Jist OnpeeNieH st ”HIYKTHBHOCTH COJICHOMIa U MATHUTHOM
IPOHUIIAEMOCTH.

4. YcraHoBka jabopaTopHasi JJs M3Yy4EHHs] Pe30HAHCAa HAIMPSDKEHHH W ONpeesIeHUs
WHIYKTUBHOCTHU

5. JIaboparopHasi ycTaHOBKA JUIsl M3y4YCHHUsI UIMHBI CBETOBOM BOJHBI M XapaKTEPUCTUK
TU(GPAKITUOHHON PEIIeTKH.

6. JlaGopaTopHass yCTaHOBKa JUIsS OINpENeNICHHs] pajryca KPUBU3HBI JIMH3BI W JUTHHEI
CBETOBOI BOJIHBI € MOMOIIIBIO KoJter] HproToHa.

7. JlaboparopHasi yCTaHOBKa JUIsl OTPEICICHUS KOHIIGHTPAIlMM PAcTBOPOB caxapa U
MOCTOSTHHOM BpaIlieHusI.

8. ICTOYHHMKY MUTaHUS TOCTOSHHOTO TOKA.

9. Marasun emkocteii Time Electronics 1071.

10. Marasun emkoctu P-513.

11. Mara3un unnykruBaocteit Time Electronics 1053.

12. Marazussl conpoTuBieHuit P-33.

13. Mynstumerps! nudpossie MAS-838.

14. Mynstumetpst APPA 106,203,205.

15. Ocummnorpad nByxkananpneiii GOS-620 FG.

16. I[Monspumerp CM.

17.MeputenbHblii HHCTPYMEHT.

VYueOHas ayauTopus I poBeIeHUs TabopaTopHbIX padoT: JlabopaTopus «AToMma,



TBEPAOro Tena, siapay JlabopaTopHbIe YCTAaHOBKH, U3MEPHUTEIbHbBIC PUOOPHI 7Sl MTPOBEICHUS
1ab0paTOPHBIX PaboT:

1.Jlaboparopuas ycranoBka s "M3yuenus BHemHero porodddekra'.

2. YcraHOBKa JJI M3y4EHUS! CIIEKTpa aromMa BOAOPOJA U OIpPEAeTCHHS MOCTOSHHOM
Punbepra.

3. YcraHnoBka 1abopaTtopHast Jis OIpeieJieHus OTeHIMana BO30YyXKIeH s rasa.

4. YcTaHOBKa JJIs1 OTIpeIeNIeHUs JUIMHBI IPOOeTa YacTHUIl B BO3TyXe€.

5. U3mepurt.ckopoctu cueta Y UM2-2.

6. MonoxpomaTtopst MYM-1.

7. Mynstumetpsl APPA 205, 207.

8. Ocumnorpad npyxkananbhbeiii GOS-620 FG.

9. MepuTenbHBI HHCTPYMEHT.

Y4eOHbIC ayAWTOpPHH JUIS TIPOBEACHHS TPAKTUYSCKUX 3aHSATHH, TPYNIOBBIX U
WHAUBUAYAIbHBIX KOHCYNbTallMi, TEKYIIEro KOHTPOJS U NPOMEXKYTOUYHOM arTecTaiuu
WHTepakTUBHAS 10CKA, IPOEKTOP;

MynpTUMEIUNHBIN IPOEKTOP,3KPaH.

Y4eOHbIC ayTUTOPUU JIJISL BBIOJIHEHUS KYPCOBOTO MPOSKTHPOBAHMSI, TTOMEIICHUS IS
caMoCTOsATeNIbHON paboThl. [lepconanbHbie KoMIbioTEphl ¢ maketom MS Office, ¢ Brixomom B
WMHTEpHET M C JOCTYIOM B 3JIEKTPOHHYIO HH()OPMAIMOHHO-00pa30BaTENbHYI0 Cpeay
YHHUBEPCUTETA.

[Tomemenne Ui  XpaHeHUs W OPOPHIAKTHYECKOTO OOCIY)KMBaHHUS  y4eOHOTO
obopynoBanus Cremiaxu, ceidol s XpaHeHUs: yaeOHOTro o0opynoBaHusi. IHCTpyMEHTHI 1S
peMOHTa 000pyAOBaHHUS.



IIpunoxenne 1
Y4yeOHO-MeTOoAUYEeCKOe 00ecTieYeHrne CAMOCTOSITeIbHOI padoThl 00y4yaromuxcs

ITo mucuumunae «@u3KKa» NpesycMOTPEHa ayIUTOPHAS U BHEAYAUTOPHAsL CAMOCTOSITEIIbHAS
paboTa 00y4aroIuXC.

Ay,HHTOpHaH CaMOCTOsATCIIbHaA pa60Ta CTYACHTOB IpEAIoIaracT pei€eHNEC KOHTPOJIBHBIX 3aJa4d
Ha INPaKTHYCCKUX 3aHATHUAX.

IIpuMepHbIe ayTUTOPHBbIE KOHTPOJILHBIE padoTsl (AKP):
AKP Nel «Mexanuka. Moaekyasipaas ¢puznka. Tepmoaunamuka»

1. Paguyc-BeKTOp 4acTHLbl M3MEHSETCs 110 3aKony: I =5t%i+ j+ 2tk

Onpenenuts: 1) ypaBHEHHE TPAEKTOPUM YACTHIIBL; 2) CKOPOCTh U YCKOPEHUE YACTHIIbI B
MOMEHT BpeMeHH to=1 ¢; 3) kacaTenbHOe 1 HOPMAIBHOE YCKOPEHHE TOUKH B OTOT JKE MOMEHT
BpPEMEHH.

2. O1MH MOJIb UICAJIBHOTO OJHOATOMHOT'O T'a3a COBEPIAET MPOIIECC
1-2-3. To=100K. Ha yuactke 2-3 K ra3y MoJIBOJISAT KOJIUIECTBO 3 2

3T f------"
terotel Qu.3 = 2,5 k/[orc. Hailimure oTHOMIEHUE pabOThI A1-2-3, ;

COBEpIIIAEMOM ra30oM B X0JI€ POIIECCa, K KOIUYECTBY TeIUIOTHl  Q1p.3,  T---

HOFJ'IOH_[éHHOMy ra3oM. P

3. Ha 6apaban paguycoMm R = 15 cM HamoTaHO HUTh. K KOHIly HUTH NpUBS3aH Ipy3 Maccoi m =
800 r, KOTOpBIH OIyCKaeTcsl ¢ yCKOpeHueM a = 1,5 m/c?, Omnpenennre MOMEHT UHEPLIUN
Oapabana.

4. Crepxenb uHOU 1,5 M 1 Maccoit 10 KT MOXeT BpalaTbCsi BOKpYT HEMOJIBUKHOM OCH,
MPOXOJAIIEH yepe3 BEpXHUI KoHell cTepxHs. B cepeanny crepxxHs yaapser myis macco 10 T,
JeTsas B TOPU30HTATLHOM HalpaBJIeHUH co ckopocThio 500 M/c 1 3acTpeBaeT B crepxkHe. Ha
KaKOW yroJl OTKJIOHUTCSI CTEpKEHb Iocia yaapa?

5. Onpenenute, mpu Kakou TeMIeEpaType rasa, COCTOSIIETO U3 CMECH a30Ta U KHCIOpO/a,
Hanbosee BEPOSITHBIE CKOPOCTH MOJIEKYJT a30Ta M KUCIOpoAa OyayT OTINYaThCs IPYT OT Apyra
Ha Av = 30 m/c?

AKP Ne2 «Juexkrpocratuka. [locTossHHbINH TOK. MarHuTHOE MOJIE»

1. B Tpex BepumHax KBajapaTa co CTOPOHON a=40 cM HaXOJATCs OJUHAKOBBIE
MOJIOXKHUTEbHBIE 3apsaabl o 6,4 HKu1 kaxapii. HaiiTu HanpspkeHHOCTh M MOTEHITHAT
IIEKTPUYECKOTO I10JIsI B YETBEPTOM BepIIMHE. PaccunTarh pa3HOCTb MOTEHIIMAIOB MEXKIY
LIEHTPOM KBaJpaTa U Y€TBEPTON BEPILINHOM.

2. Ha puc. €1=1,0 B, £=2,0 B, £=3,0 B, r;=1,0 Om, r,=0,5 Owm,

rs=1/3 Om, R1=1,0 Om, R3=1/3 Om. Onpenenute: 1) cumsl Toka BO
BCEX y4acTKax IIEeNH; 2) TeIIOBYIO MOIIHOCTh, KOTOpast 303
BBIJICIISIETCS] HAa COMTPOTHBIICHUH R3. Ry £2. 2
|
Az

3 Konpencarop ¢ eMKkocTbio 4 MKD 3apsSAnian OT HCTOYHUKA TOKA ¢ HanpspkeHneM 36 B u

NPUCOECTUHUIIN B TouKax A U B ¢ 6arapeeit He3apsHKeHHBIX KOHICHCATOPOB, H300paXKEHHOM




Ha pucyHke k 3anade 15.3. [Ipuuem C1=3Mx®D, C,=5 mx®d, C3=24 mxd. Haiitu 3apsia,
KOTOPBI MOCIIE 3TOr0 OyJeT uMeTh KoHaeHcaTtop Cs, U M3MEHEHHE 00IIel SHEPTUH BCEeX
YeThIpeX KOHIEHCATOPOB.

4. KpyroBoii BuTok paguycoM R=15,0 cM pacnoio’xeH OTHOCUTEIbHO O€CKOHEYHO JITTAHHOTO
MIPOBOJA TaK, YTO €ro IJIOCKOCTH MapalijiesibHa npoBoay. [leprnenauKynsp, BOCCTAaHOBICHHBIN
Ha MPOBOJI U3 LIEHTPA BUTKA, SBJISETCS HOPMAJIBIO K IJIOCKOCTH BUTKa. Crila TOKa B IPOBOJIE
11=5A, cuna Toka B BUTKe TokH [,=1A. PaccTosiHue ot meHTpa BuTKa /10 poBoja d=20 cm.
Ornpenenute MarHUTHYIO MHIYKIHUIO B IIEHTPE BUTKA.

5. Ha pacctosgHuu a = 1 M OT JUIMHHOTO IPSMOTI0 NpoBoja ¢ TokoM [ = 1kA HaxoguTcs
KOJIBIO paguycoM r = 1 cm. KoJblio pacmnosiosxkeHo Tak, YTO MAarHUTHBIN MOTOK,
MIPOHU3BIBAIOIINN €ro, MakcumaiieH. OnpenenuTe, Kakon 3aps/i IPOTEUYET MO KOJIbIY MpU
BBIKJIFOYEHUH TOKa B npoBojie. ConpoTupieHue koiabia R = 10 Om.

AKP Ne 3 «BoiHoBasi ONITHKA»

1. IlnockoBeINMyKIas CTEKJIIHHAS JIMH3A C PayCcOM KPUBHU3HBI ChepUyecKoil moBepxHoctu R
= 12,5 cM mpmkarta K CTEKIJISIHHOM TUTaCTHHKE. J[MaMeTp HEKOTOPOro TEMHOTO KOJIbIIa
Herorona B orpaxkenHoM cBete i = 1,0 MM, 1uaMeTp k€ TEMHOTO KOJIbIIa, TTOPSIKOBBI
HOMEp KOTOPOro Ha 5 equnull 6osbie, d; = 1,5 mm. OnpenesiuTh JUIMHY BOJIHBI CBETa A.

2. Ha nudpakiimOHHYIO PEIIETKY MaJaeT HOPMaJIbHO ITYy49OK CBETa OT pa3psAHON TPYOKH,
HAIOJIHEHHOW BOJIOpOoIoM. UeMy T0JKHA OBITh paBHA MOCTOSIHHASL PEIICTKH, YTOOBI B
HanpaslIeHuu ¢ = 41° coBnafany aBe IMHUK: A = 6563 A (MakcHMyM TpeThero mopsaKa) u
L2 =4102 A (MakcuMyM YeTBepTOro mopsaKa)?

3. [epBrIii ONMAPU3aTOP YCTAHOBIICH TAK, YTO €r0 MJIOCKOCTh MPONYCKAHUS BEpTUKAIbHA,
BTOPOI MOJISpU3aTOp Pa3BEpHYT MO OTHOLIECHHUIO K IEPBOMY Ha yroJl 20°. Bo cKOITBKO pa3
W3MEHUT WHTEHCHUBHOCTH €CTECTBEHHOTO CBeTa Takas cuctema? [log kakum yriom K
BEpPTHUKAJIC HY>)KHO YCTAaHOBUTH TPETUM MOJISIPU3ATOP, YTOOBI CBET YEPE3 TAKYI0 CUCTEMY HE
npoien?

AKP Ne 4 «kKBanToBas Mmexanuka. KBanroBasg MexXaHuKa»

1. Yepnoe teno Harpenu ot temrnepatypsl 600 K 1o 2400 K. Bo ckonbko pa3 yBennuuiach
o0111as1 TeTyI0Bas YHEPrus, U3nydaemas TesiomM? Ha ckoiabKo W3MEHMIIACh UTMHA BOJIHBI,
COOTBETCTBYIOIIAs] MAKCUMYMY SHEPTHH U3ITy4eHUS U CIIEKTPAIbHBINA COCTAaB U3ITyUYeHUs?

2. ®otoH c sHepruer 1 MaB paccesiiicst Ha cBOOOJHOM MOKOMBILEMCS ekTpone. Haiftu yron
paccessHUS (JOTOHA M KUHETHUECKYIO SHEPTHIO JIEKTPOHA OTAAa4YH, €ClIU B pe3yJbTaTe
paccesiHus IJTHHA BOJIHBI (DOTOHA M3MEHUIIAch Ha 25%.

3. IIpu moouepeHOM OCBEIIECHUN MOBEPXHOCTH HEKOTOPOIO METAJIJIA CBETOM C JNIMHAMHU
BosIH 0,35MKM 1 0,54 MKM 0OHapyKHJIM, 4YTO COOTBETCTBYIOIINE MAKCUMYMbI CKOPOCTH
(OTO3EKTPOHOB OTIIMYAIOTCA APYT OT Jipyra B 2 pasza. Haiitu paboTy BbIX0/1a 3JIEKTPOHOB C
IIOBEPXHOCTHU HTOr'0 METAJLIA.

4. Ily4ok mapajijesbHO JIBMKYIUXCS 3JEKTPOHOB, UMEIOIUX CKOPOCTH 10° m/c, manaer
HOpPMaJIbHO Ha Juadparmy ¢ ATUHHOH mienbio mupuHoil 1 mxM. Ha skpane 3a mienbio Ha
paccrostauu 0,5M obpasyercs nudpakiuonHas kapTuHa. OnpeneaTuTh JMHEHHOE PACCTOSTHIE
MeXy Iu(pakiMOHHBIMU MUHUMYMaMHU NIEPBOTO MOPSIKA.

5. Bo ckombko pa3 nedpoitsieBcKas JyTHA BOJTHBI YaCTHUIIBI MEHBIIIE HEOTIPEICIEHHOCTH AX ee
KOOpJMHATBI, KOTOPasi COOTBETCTBYET OTHOCUTENIHON HEONIPEAEIEHHOCTH uMItysibea B 1% ?

6. DIEKTPOH HaXOIUTCSA B OECKOHEUHO ITyOOKOH MOTEeHIMAIBHOM AMe mupuHoit £. B kakux




TOYKax B uHTepBajie () <x < { IUIOTHOCTb BEPOATHOCTH  HAXO0KJIEHUS DJIEKTPOHA HA [IEPBOM
Y BTOPOM SHEPreTUUYECKUX YPOBHIX OJMHAKOBA? BBIUMCIUTD INIOTHOCTh BEPOSITHOCTH AJIS
3THUX TOYEK. Pemenne noscHUTh rpaduvaecky.

AKP Ne § «®@u3uka aTroma H siaipa»

1. BbruucanTh MHIYKIIUIO MarHUTHOTO TIOJISI B LIGHTPE aToMa BOJ0PO/a, 00pa30BaHHOIO
BpallleHuEeM 3JIEKTPOHA IO MEePBOil OOPOBCKOI OpOUTe (CUUTATH BpALAIOIIMICS FIEKTPOH
KPYTOBBIM OCTOSTHHBIM TOKOM).

2. Iokosmuiics non He™ ucrmycTus GoToH, COOTBETCTBYIOMIMIA FOIOBHOM TMHUU cepuu JlalimMana.
Haiitu sHEpruto, UMITYIIbC 1 Maccy 3TOro (oToHa.

3. Ipenapar ;U maccel m = | r uznyqaer 1,24 10* ¢ — gacrun B cekynay. Haitgure nepuon

MoJTypacrmaja 3Toro mpenapara, ero HadyalbHyI0 aKTUBHOCTh U aKTUBHOCTH 4epe3 1Mp Jier.

4. SInpa nutusi-7 6oMOapIUpyIOTCS TPOTOHAMH. B pe3ynbraTe npoTeKaHus SAepHON peaKIiu
00pa3yroTcs J1B€ 0JIMHAKOBBIX YacTullbl. HaliT nMmmynbebl aTux yactun. [loa kakum yriiom oHu
pasznerarorca? CUuTaTh, YTO AAPO-MHUILEHD HEMOABUKHO, & SJHEPIHsl HAJIETAIOILEr0 IIPOTOHA
paBHa 2,6M»>B

BHeaynuTopHas caMmocTosiTe/IbHAsA padoTa 00y4aroINXCsl OCYILECTBIISETCS B BUAE U3YUCHUSI
JUTEPATYphI [0 COOTBETCTBYIOLIEMY pa3eny ¢ IpopabOTKOM Marepuasna; HOArOTOBKHU K
BBITIOJIHEHHIO JTA0OPATOPHBIX PabOT MO PU3UKE, MOATOTOBKH K CEMUHAPCKUM 3aHATHSAM U
BBITIOJITHEHHE UHIUBUIYATbHBIX 3a/IaHUM.

Hepeqenb TEM U MOATOTOBKU K CCMUHAPCKUM 3aHATUAM:
CGMI/IHap 1. HpI/IMCHeHI/IC 3aKOHOB COXpaHCHUS I OIPECACIICHUA CKOPOCTH I10JIETA ITYJIN

1. Umnynbsc maTepuanbHOi Touku. IMnysbc cucteMbl. 3aKOH coXpaHeHUs uMIynbea. LlenTp
Macc CUCTEMBI MAaTEPHAIIBHBIX TOYEK.

2. MoMeHT uMmnyibca yacTullbl. MOMEHT UMIyjIbca CUCTEMBI. 3aKOH COXPaHEHUsI MOMEHTa
UMITYJIbCA CUCTEMBI MATEPUAIIBHBIX TOYEK.

3. Pabora cuiel. MommHocTh

4. KoncepBaTtuBHbIe (IOTEHIMAIbHBIC) CHIIBL. [l0TeHIIMAIbHAS SHEPTUS CUCTEMBI MaTepHaIbHbBIX
ToueK. CBS3b CUJIBI ¥ IOTEHIIMAJIBHOM SHEPTUN.

5. Kunetndeckas 3HEprus CUCTEMBI MAaTEPUATIbHBIX TOYEK

6. 3aKk0H coOXpaHEHUS] MEXaHWYECKON SHEPTUU CUCTEMbI MaTEePHUATBHBIX TOYCK

7. Yapyrue u Heynpyrue coyJ1apeHusl.

Cemunap 2. JIMHAMUKH BpamaTeIbHOrO IBHKEHHUS TBEPAOIO TeIa BOKPYT HEMOABUKHON OCH

1. AHanmorust XxapakTepUCTUK U YPaBHEHUH MOCTYMATEILHOTO U BPAIlaTeIbHOTO JIBUXKEHUS.
2. OCHOBHOE ypaBHEHUE AUHAMUKHU MMOCTYMATEIbHOTO JBUKEHUS (J1Ba BUJIA).

3. OcHOBHOE ypaBHEHHUE IMHAMUKHU BpalIaTEIbHOTO JIBHXKEHHUS (JIBa BU/IA).

4. MOMEHT CHJIBI U MOMEHT UMITYJIbCA.

5. MoMeHT uHepLuu TBEPAOTro Teja.

6. Teopema IllTelinepa.




7. Ilpumenenne Teopemsl llITeiiHepa 1 CBOMCTBA aAIMTUBHOCTH MOMEHTA UHEPIIMU B MPOCTHIX
CIIyJasix.

Cemunap 3. DneMeHTHI CTaTUCTUYECKON (PH3UKU

. JIBa MeToa ONMCaHusI MAaKPOCKOTTMYECKHUX CHUCTEM.

. [TapameTpsl cOCTOSIHUSI.

. PaBHOBeCHBIH TIpo1iecc.

. OCHOBHOE ypaBHEHHE MOJICKY/IIPHO-KUHETHIECKON TEOPUH T'a30B.

1
2
3
4
5. YpaBHEHHE KUHETUYECKON TEOPUU I'a30B.
6. DHeprusi MOJICKYJI rasa.

7. Pactipenenenue Makcaeia.

8. Ananu3 pacnpenenenus Makcsesia.

9

. XapakTepHble CKOPOCTU MOJIEKYJI UJCAIbHOTO Ta3a.
Cemunap 4. Ilepoe Hauano TepMOAUHAMUKH

1. MHasnenue u remnepatypa ¢ Touku 3peHuss MKT. YpaBHeHue cocTosiHUs H€aIbHOTO Ta3a.
. [lepoe Ha4yasI0 TEPMOJAMHAMUKH.

. Pacipeenenue suepruu no creneHsiM cBOOOIBI.

. BHyTpeHHsis sHeprus Kak (yHKIHS COCTOSIHUSI CHCTEMBI.

. PaboTta kak yHKIMs nporecca.

. I3oTepMuueckuii, "30XOpU4eCKUil 1 N300apHUUECKHI MTPOLIECCHI.

. Tennoemkocts. OTHOIIEHHE TertoeMKocTel. [lokaszarens aauadarsl.

. Annabarnyeckuii nmpornecc. Ypasaenue [lyaccona.

0O N N L B W

Cemunap 5. Bropoe Hagano TepMOIMHAMUKA

1. OO6paTuMblie 1 HEOOpPATUMBIE MPOIIECCHI.

2. Bropoii 3aK0H TepMOAMHAMUKH.

3. IlpuBeieHHOE KOJIUYECTBO TEILIOTHI. DHTponHs Tena. CBOWCTBA SHTPONMH U30JUPOBAHHOM
CUCTEMBI.

4. VI3MeHeHHe SHTPOIUH B U30IMPOLIECCAX C UCAIBHBIM Ia30M.

5. TepMonnHaMuyeckasi BEpOSATHOCTb COCTOSIHUS CUCTEMbI. CTaTUCTUUYECKUI CMBICT BTOPOTO
Hayaja TePMOJIMHAMUKH.

Cemunap 6. MccnenoBanue 31eKTPOCTaTUYECKOTO OIS ¢ TOMOIIBIO OJIMHAPHOTO 30H]1a

1. DnexTpocraTueckoe nojue. DieKTpudeckuil 3apaa. 3akoH Kyiona.
2. HanpspKeHHOCTb 3JIEKTPOCTaTUUECKOTo NoJs. [IpuHiun cyneprno3uuuu.

3. Tlotok Bextopa E. Teopema I'aycca.

4. IloTeHIMAIBHOCTD 3IEKTPOCTATUYECKOTO MOJIsl. Teopema 0 HUPKYISUH.

5. CBs13b MEXAY HANPSHKEHHOCTHIO U TTOTEHIIMAJIOM.

6. I'eomerprueckoe onucanue noJist. CUaoBbI€ JMHUHA. DKBUIIOTEHIIMAIbHBIE TOBEPXHOCTH.



Cemunap 7. I[1oCTOSSHHBIN 3JIEKTPUYECKHM TOK.

1. Dnexrpuueckuil Tok. IIOTHOCT TOKA. YpaBHEHHE HENPEPHIBHOCTH.

2. 3akon Oma Ji1s1 OTHOPOJIHOTO yuacTka 1enu. ConportuBiieHue rnpoBoanuka. CoequHeHne
COIIPOTHUBIICHUIA.

3. 3akon Oma mig HeOJTHOPOAHOTO yyacTka menu. Croponnue cuibl. DJIC.

4. TlpaBuna Kupxroda.

5. MomHocTts ToKa. 3akoH Jxkoyins-JIenna.

Cemunap 8. M3zydyenue pe3oHaHca HANPSHKEHUM U ONpeieNIeHne HHYKTUBHOCTH KAaTYIIKU

1. Pe3onaHCHBIN KOHTYP.

2. BoiHyXeHHbIE KOJIeOaHUs B KOHTYpE.

3. Cnsur ¢a3 mexay BaemHeilt 3JIC 1 TOKOM B KOHTYpE.
4. ITonmHOE CONMPOTUBIIEHUE B LENU IEPEMEHHOTO TOKA.
5. Pe3oHaHC HaNPsKEHUI.

6. AMIUTUTY/1a CUJIbI TOKA MPU PE30HAHCE HAIIPSKEHUM.
7. BexTtopHas nuarpamma.

CemuHap 9. MarnuTtHoe nojie. DJI€KTpOMarHuTHasi MHAYKLUS

1. UIcTOYHMKY MarHUTHOTO NOJIsi. MarHUTHOE MOJie JBUKYIIETOCs 3apsiga U MPOBOJHUKA C TOKOM.
3akoH buo-Casapa.

2. IIoToK ¥ UMPKYJSIUSA BEKTOpAa MHAYKIIMK MarHUTHOTo noJisi. Teopema ["aycca u Teopema o
LHUPKYISIUU.

3. Cuna JlopeHua. /I[BukeHue 3apsyKeHHON YacTHUIIbl B MATHUTHOM I1OJIE.

4. Cuna Awmrmepa.

5. 3akoH anekTpoMarHuTHOM uHAYKIMU Dapanes. [Ipasumno Jlenma.

6. BuxpeBoe anexTpudeckoe moJe.

7. SIBnenune camonHaykuuu. MaayktuBHOCTH. COJICHOUI.

8. DHeprusi KOHTypa ¢ TOKOM U MarHUTHOTO TOJIS.

Cemunap 10. MaTepdepennus ceera

1. DnekTpoMarHuTHBIE BOJTHBI.

2. KorepeHTHOCTh 1 MOHOXPOMAaTHYHOCTh CBETOBBIX BOJIH.

3. UnTepdepeniius cBeta OT ABYX UCTOUHUKOB.

4. UnTepdepeHius cBeTa oT MIIOCKONapalIeTbHON ITACTHHKH.

5. MuTepdepenIus cBeta OT MIACTHHKYU nepeMeHHoN TonmuHbl. Konbiia HeroToHa.
6. [Ipumenenue uaTepepeHINN CBETA.

Cemunap 11. Audpaxmms cBeta

1. SABnenue qudpaknun. OcobeHHOCTh TUdpaKIuK CBETOBBIX BOJIH. Judpakius Openens u

®paynrodepa.

2. IIpunnun INolirenca-dpenens. YnpouieHne BbIYUCICHUH ¢ TOMOIIBI0O BEKTOPHON AUArPaAMMBI.
3. Nudpakuus OpeHens Ha KPyriaoM oTBepcTHU. 30HBI DpeHersi.



4. Iudpaxiusa OpayHrodepa Ha y3KOH MPSIMOIUHEHHON IeIn. Y CJIOBUS MaKCUMyMa 1
MUHHMYMa. 3aBUCUMOCTh HHTEHCUBHOCTH CBETA OT yIJIa AU(paKium.

5. dudpakuronnas pemerka. OCHOBHbIC XapaKTEPUCTUKU AU(DPAKIIMOHHON PEHIETKU. Y CIIOBHUS
[JIABHBIX MAKCUMYMOB 1 MUHUMYMOB U J100aBOYHBIX MUHUMYMOB.

Cemunap 12. Ionsipuzanus ceera

1. Tlonspuszauus cBera. ECTeCTBEHHBIN U MOJISIPU30BAHHbBIN CBET.

2. [Tonstpuzanus cBeTa Ipu OTPAKEHUH U MIpeJIoMIIeHUU. 3aKoH bprocrepa.

3. Monspu3arus npu ABOWHOM JiydernpenomiieHnu. CBOMCTBa OOBIKHOBEHHOTO H
HEOOBIKHOBEHHOTO JIy4€eil.

4. lonsipuzaunonusie npusmsl. [Ipusma Hukons.

5. 3akoH Mamntoca. AHanu3 NOJISIPU30BAHHOTO CBETA.

6. OnTuueck akTUBHbBIE BEeLIECTBA. BpalieHue nmiockoCcT nojasipu3alny CBETa.

Cemunap 13. KBanroBas npupona csera. KopnyckyJisipHO-BOJTHOBOU Jyallu3M

1. TerioBoe u3nydeHue abcomoTHO YepHoro Tena. 3akoH Ctedana — bonpimana. 3akoH
cmemenus Buna.

2. KopnyckynsipHO-BOJIHOBOM Ayanu3M CBeTa. DHEPrus U UMIyinsc (poToHa. J[aBieHue ceera.
3. ®oroarddext. 3akonbl hoTodrhdexTa. Dopmyna DUHIITEHHA.

4. O¢pdexr Komnrona. opmyna Kommnrona.

5. BosnHOBBIE cBOMCTBA yacTull. [{nmuHa BoaHb! Ae bpoins. [IpuHIun HeonpeaeneHHoCT!
['eitzenOepra.

Cemunap 14, 15. DnemMeHTHI KBAHTOBOW MEXaHUKH

1. IInanerapHas monens atroma. [Toctynatsl bopa.

2. N3nydyeHue aromMa BOJIOpO/ia M BOAOPOAONON00HBIX cucteM. CriekTpasbHble cepun. Popmyina
baneMmepa.

3. CrieKTpbl MHOTORJIEKTPOHHBIX aTOMOB. 3aKOH Mo3in.

4. KBaHTOBBIE UnClIa, XapaKTEPHU3YIOLIUE ITOJO0KEHNE JIEKTPOHA B aToMe. KBaHTOBaHUE SHEpPIruu.
KBanToBaHme MomeHTa uMIyJbca. CIMH 3JIEKTPOHA.

5. Cxema sHepreTHUecKUX ypoBHEW aToMa Bojopoza. [IpaBuiia or6opa npu aTOMHBIX repexoax.
6. 3aroyHeHNe AJIEKTPOHHBIX 000JI0YeK B MHOTO3JIEKTPOHHBIX aromax. [Tpunuun [aymu.

Tema 16,17.AToMHas u siaepHas Gpu3nKa

1. SIBnenue pagnoakTuBHOCTH. OCHOBHOM 3aKOH paJuOaKTUBHOIO pacnaja. PaaroakTuBHbIE
PAIBL.

2. CocTaB ¥ XapaKTepUCTUKH aTOMHOTO sipa. Saepusie cuibl. KanenbHast 1 06omo4euHas
Mozenu saep. Paauyc siapa.

3. Macca u sHeprusi CBsi3H siapa. Y AelibHas SHEPrus CBSI3H.

4. SInepHble peakuu. DHEPTHS AACPHON PEaKIUu.

5. YpaBHEHHE U SHEPTETUUECKOE YCIOBHUE a-paciiana. CBsI3b SHEPTUM O.-YACTHUIIBI C IEPUOAOM
nonypacnazna. TynaensHbIH 3¢ ekt npu o-pacnane. CrieKTp o-4acTHIL.



6. XapakTtep crniekTpa y-u3nydeHus. [Iporeccsl B3auMOAECTBUS Y-KBAHTOB C BEILIECTBOM.
3aBUCUMOCTh MHTEHCUBHOCTH Y-U3JTy4€HHUs OT TOJIIMHBI 105 BenlecTBa. CpaBHEHHE
MPOHUKAIOIIEH CIOCOOHOCTH Pa3TUYHbBIX BUJIOB U3ITYUCHHUS.

7. Tpu Buga B-pacmana. DHepreTHUecKuil criekTp B-yacTuil. ['umore3a HEUTPUHO. 3aKOHBI
coxpaHeHus rpu B-pacnane. Jlentonsl. JlenToOHHBIN 3apsi.

TeMbl 17151 CAMOCTOSITEJIHLHOIO HU3YyYCHUA

1. Beinyxaennblie konebanus. Pezonanc

2. BonHbl. YpaBHeHHE MIIOCKOU BOJTHBL. Da3oBasi CKOPOCTh, AJIMHA BOJIHBI, BOJTHOBOE YUCJIO.
Wutepdepeniys u audpaxius MEXaHHIECKUX BOJIH

3. MexaHuka »XKUIKOCTEH U ra3oB

4. PeanbHbIe Ta3bl

5. DIIeMEHTBI HEPABHOBECHOMN TEPMOIUHAMUKHI

6. [IpuHIIUIT OTHOCUTEIILHOCTH B AJICKTPOIMHAMHUKE. MarHUTHOE T0JIe KaK PEIATUBUCTCKHMA
apdexT

7. Cep€uHUKH B KaTyllIKaX HHAYKTUBHOCTH. Buxpessie Toku Dyko

8. BzaumoeiicTBue U3ITydeHUsI C BEIIECTBOM: JIaBJICHUE CBETA, TIOMUHECIICHIINS,
(OTOXMMUYECKHE SIBJICHUS, TUCTICPCUS

9. DHepreTu4eckuii CieKTp aTOMOB M MOJIEKYJI, PUPOJa XUMUYECKOU CBA3U

10. SAAnepuas ¢pusuka. TepmosaepHas SHEprusi. JHEPreTHKa OyayIIero

IIpumepHbIe HHAUBHAYANBbHBIC JoMamHue 3aganus (U/13)

NuauBuayaibHbBIE 33/1a91 U3 UCTOYHUKA!

Koukus 0. I1. Yuebusbie 3a1aun no ¢puszuke [ DneKTpoHHBIHN pecypce] : yuedHoe nocoodue / FO. I1.
Koukwun ; MI'TY. - Maraurtoropck : MI'TVY, 2015. - 1 anektpon. ont. guck (CD-ROM). —
MakpooObeKT



[puiaoxenne 2.

OIIeHO'leIe cpeacrea JJid MPpOBEACHUA HpOMe)KyTO‘lHOﬁ arrecralnmum

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

CrpyKTypHBIi
JJIEMEHT

KOMIICTCHIIHN

[Tnanupyemsble pe3ynbTaThl 00y4eHHUs

OrneHOYHBIC CPEICTBA

OK-10 CIIOCO

OHOCTBHIO K MO3HABATEJIbLHOM JACATECJIBbHOCTH

3HaTe

-OCHOBHBIC ITIOHATHS, 3aKOHBI X MOJCIIHN
MEXaHHMKHU, SJIEKTPUUECTBA U MarHETU3Ma,
KoJicOaHUH ¥ BOJTH, KBAHTOBOU (PU3UKH,
CTATUCTUYECKON (PU3UKU U TEPMOJIUHAMHUKHU

HCpGLICHI) BOIIPOCOB JIAA IOATOTOBKHU K 9K3aMCHY

1. Mexanunueckoe nuxkenue. [Ipenmer kunemaruku. Cucrema oTcyera.
MarepuanbHas Touka. Tpaekropus. Paguyc kpuBusnsl Tpaektopud. [1yTs
nepemMenieHre. CKOpocTh U yCKOPEHHUE KaK IPOU3BOHBIE PAIUyC-BEKTOPA 10 BPEMEHH.
HopmanbHoe 1 TaHreHIManbHOE YCKOPEHUSI.

2. [TocTynarenbsHOE ABMKEHUE TBEPAOIO Tena. BpamarensHoe IBUKEHUE TBEPIOTO
TeNna. YTOJ MOBOPOTA. YTIIOBasi CKOPOCTh U YIJIOBOE YCKOpeHHE. CBS3b MEXIY
YTJIOBBIMH Y JIMHEWHBIMH XaPaKTEPUCTUKAMU JIBHOKEHUS.

3. [IepsrIii 3ak0H HproTOHA — 3aK0H MHEepLUUH. THEpIManbHbIe CUCTEMBI OTCUETA.
[Tone xak MaTtepuaibHas NIpUUMHA CUJIOBOTO B3auMojieicTBus. Cuna u macca. mmyibe
Tena. Bropon u tpernii 3akonsl HeroToHa.

4. [ToHsiTHE COCTOSIHUS B KJIIACCUYECKOW MEXaHUKE. BHEIIHNE U BHYTPEHHHUE CUIIBI.
3aMKHYTbhI€ MEXaHHUUECKHE CUCTEMBbI. 3aKOH COXPAaHEHUsI UMITYJIbCa U €Tr0 CBSA3b C
OJTHOPOJTHOCTBIO IPOCTPAHCTBA.

5. DHeprus Kak yHUBepcallbHas Mepa Pa3IMYHbIX (OpM ABMKEHUS U
B3auMojieiicTBus. MexaHuueckas sHeprus U padora. Kunetnueckas sHeprusi.
[TorenunanesHas sueprus. [lorenuuansHoe nosne cui. KoncepBaTuBHBIE CUITBI U
MOTEHIMaIbHbIE TTOJIS. CBA3b MEXKY CHJIOW U MOTEHIIMAIbHONW SHEPTUEH.
[MoTennmanpHas 2HEPTrUs YOpyrux aeGopmarnuii ¥ moss TATOTEHHUS.

6. 3aK0H COXpaHEHUS MOJIHON MeXaHU4ecKoi sHepruu. CoynapeHue Tell.

7. [TonsiTHE aGcOMOTHO TBEpAOTO Tesna. MOMEHT cuiibl. MOMEHT UMITyNIbCa TIPU
BpAILIEHUU BOKPYT HEMOJABHKHON OCH. MOMEHT MHEPLIUH MaTEPUATLHON TOUKU U
TBEPAOro Tesna. MOMEHTHI HHEPLIUHA HEKOTOPBIX TEIN.
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8. OcHOBHOE ypaBHEHHE IMHAMHUKHN BpalaTeIbHOrO IBHKEeHUs. DU3ndecKuit
CMBICII MOMEHTa nHepuuH. PaboTa BHEIIHUX CHJI ITPH BPALLICHHH.

9. [IpeobpazoBanus ["anumnes. [Ipuanun otHocuTenbHOCTH. [TocTymarel
CIeMAIbHON TeOprH OTHOCUTENbHOCTHU. [IpeoOpazoBanus JlopeHia u ciaeacTBus us3
HUX.

10. OCHOBHOI 3aKOH PEISTUBUCTCKON TUHAMUKN MaTepUaIbHON TOUKH.

B3anmMocBs3b Macchl ¥ 3Hepruu. Bpems B ecTecTBO3HaHUU. ' paHUIbl IPUMEHUMOCTH
KJIACCUYECKON MEXaHUKH.

11. OcHoBHbIE NON0KEeHHS MONIeKyIsipHO-KuHeTHueckoi Teopun (MKT). Cocrosiaue
cucremsl. [TapameTpsl coctosiHusA. PaBHOBECHBIE COCTOSIHUSA U ITpouecchl. Mx
rpaduueckoe nzoodpaxkeHue. ONbITHBIC 3aKOHBI UICANIbHBIX T'a30B. Y paBHEHHE
MenpeneeBa-Knaneiipona. OcHoBHoe ypaBHeHue MKT uneanbubix razoB. Hucio
CTerneHel CBOOObI MOJIEKYIL.

12. 3akoH bonbiiMaHa 0 paBHOMEPHOM pacipeIeIeHUH SHEPTUH 110 CTETIEHAM
cB00OIbI. CpeHssl KHHETHYECKast SHEPTusl OCTYNATeIbHOIO ABHXKEHHUS MOJIEKYJI.
MonekynsipHO-KUHETHUECKOE TOJIKOBaHHE TeMIeparypbl. CBs3b JaBICHMUS,
KOHIEHTPALlMU U TEMIIEPATypbl. BHYTpeHHsIS 3HEpPrUs NACAIBHOTO Tasa.

13. Craructuueckuit meton uccnenaoanusi. Ckopoctu mosekyn. [lonstue o
¢GbyHKIMHK pacnpeaeneHus. 3akoH MakcBeia JUlsl pacripeieIeHUsl MOJIEKYIT UeaabHOro
raza no ckopoctsim. Hanbosnee BeposiTHas, cpeansist apupMeTudeckast U CpeIHsst
KBaJIpaTUYHasi CKOPOCTH MOJIEKYI.

14. Pacnpenenenue bonbimana.

15.  Mexanuueckas pabota u Temiora. Pabora, coBepiiraemasi ra3oM Mpu U3MEHEHUU
ero oobrema. [lepBoe Hauano TepMOIUHAMUKHY.

16.  IIpumeHeHue nepBOro Havyajga TEPMOJAUHAMHUKH K H30IPOIIECcCaM.
AmnabaTUYecKuid Mporiecc.

17.  TemnoeMKOCTh U€aIbHOro raza. Makpo- 1 MUKPOCOCTOSIHUSI.

18. TepmoanHaMuyeckasi BEpoATHOCTb. [IoHsTHE 00 SHTPOIHH.

TepMOI[I/IHaMI/I‘-ICCKI/IC (byHKI_[I/II/I COCTOSAHHUA. BTOpOG Ha4YaJI0 TCPMOANHAMUKHU. TpeTLe
HadaJlo TCPMOJWHAMUKH.
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19. CTpyKTypa TEIIOBBIX JBUTATENECH U BTOPOE Ha4yaIo TEPMOAMHAMUKH.
KoaddunmenT noneznoro neicTBus uaeanbHOro TeroBoro apuratens. [{ukn KapHo u
ero KII/I.

20.  T'apmonmyeckue konedanus. XapakKTepUCTUKNA TAPMOHHUECKUX KOJICOaHUI:
amIuintyna, ¢asa, yactora, HauajabHas ¢pa3za. CKOpOCTh U YCKOPEHHUE TOYKU MIPH
rapMOHMYECKOM MEXaHUYECKOM KOJICOaHUU. YTIPyrue U KBa3UylIpyrue CUJbl.
Konebanus mon neiicTBUEM dTHUX CHIL.

21. [IpyxnHHBIA MaATHUK. PU3HUECKUI U MATEMAaTUYECKUN MAsTHUKHU.
JuddepennnansHoe ypaBHeHHE CBOOOIHBIX He3aTyXaolmmx kojaebanuit. ['paduueckoe
n300pakeHne KoueOaHnii. JHEPTUsl TAPMOHNYECKUX KOJICOaHHH.

22. JuddepennnansHoe ypaBHEHHE 3aTyXalOUIMX KOJIe0aHUH U ero perieHue.
Yacrora 3aTyxaronmx konedanuit. Jlorapupmuueckuii nekpemeHT. Jlo0poTHOCTS.
Boinyxxaennsie konebanus. AMILITUTYIa U (pa3a BRIHYKIEHHBIX KosieOaHuil. SIBnenue
pe3oHaHca.

23. CrnoxeHne rapMoHHuecKuXx Kosiebanuit. CliojkeHre rapMOHUYECKUX KojieOaHui
OJIHOM YacTOTHI MU OJHOTO HanpasieHus. buenus.

24. CrnoxeHue rapMoHHUecKuX Kosebanuit. CroxeHue
B3aUMHO-TIEPIIEHIUKYISIPHBIX KOJIeOaHUH.

25. OnexTpuueckue 3apsaasl. JJUCKpPETHOCTD MEKTPUYECKUX 3apsA0B. 3aKOH
COXpaHEHUS 3apsJIOB B 3aMKHYTOM cucteme. Todeunslie 3apsiapl. Cuia B3auMOJEHCTBUS
TOUYEYHBIX 3apsAJI0B B BaKyyMe U BemecTse. 3akoH Kynona. HanpsokeHHOCTD
anexTpudeckoro nois. ['padudeckoe nzodpaxenue aekTpudeckoro nosst. [TpuHiun
CYNEPHO3UINH JIEKTPUUECKUX MOJIEH.

26.  PaGora cun snekTpocraTiueckoro moisi. [loTeHman 3neKTpocTaTHIecKoro
nosis. Llupkymnsanus BeKTopa HanpsKEHHOCTH AJIEKTPOCTATUYECKOTO TTOJIS.
[ToTeHuManbHBINA XapaKTep FAEKTPOCTATHUECKOTO MoJist. CBA3b MEXy HAPS)KEHHOCTHIO
1 noteHuuanoM. I1oTok BEKTOpa 3JIEKTPUYECKOTO CMEIIEHHUS.

27. Teopema Octporpaackoro-I'aycca uist BEKTOpa 3J€KTPUUECKOT0 CMEIIEHHUS.
[IpumeneHnue TeopeMsl Juisl pacyera MoJei.

28. ITOCTOSIHHBIN 3JIEKTPUYECKHUN TOK, €r0 XapaKTEPUCTUKH U YCIOBHUS
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cymectBoBaHus. CtoponHue cuibl. [ImoTHOCTE TOKa. 3akoH Oma B auddepeHmaibHoi
(opme Kak cIeICTBUE ANEKTPOHHON TEOPUH 3IEKTPOIIPOBOIHOCTH METAIIOB. Y IebHAs
IPOBOAMMOCTb U yA€IbHOE conpoTuBieHne. COnpoTHBIEHNE TPOBOAHUKOB, €TI0
3aBUCHUMOCTB OT TeMIIepaTypbl. DJIEKTPOABIDKYIIAs CUjla U HanpsbkeHue. B3anMocss3p
HaANPSDKEHUS, DJIEKTPOIBUKYIIECH CUITBI U Pa3HOCTH MOTEHIIUATIOB.

29. 3akon OMa B MHTETPAILHOHN (opMe JIJIsi OJHOPOTHOTO ¥ HEOHOPOIHOTO
yuacTkoB. Pa3zBeTBnenHsbie 1ienu u npasuia Kupxroda. Pabota u MmomHoCTh
3JIEKTPUYECKOTO ToKa. 3akoH Jxoymnsa-JleHa.

30. MarnutHoe nojue. Bektop MarHuTHOM UHIYKUKUHA. MarHuTHas IPOHULIAEMOCTh
BellleCTBA. BEKTOp HANpPs)KEHHOCTH MAarHUTHOTO TOJIsl. MarHUTHBIA MOMEHT.
31. [IpuHuun cynepno3uuu MarHuTHeIX nosiel. 3akoH buo-Casapa-Jlannaca.

HpI/IMeHCHI/Ie OTOr'0 3aKOHA K paCcYCTy MAarHuTHOT'O IIOJIA OTPE3Ka MpAMOro 1mmpoBoaa,
KpyroBoro Toka u JJIMHHOI'O HpHMOHHHeﬁHOFO IMIPOBOJHHKA C TOKOM.

32. Buxpesoli xapakTep MarHuTHOrO nossi. Teopema o HIUPKYISAIUN BEKTOpa
MarHUTHON MHIYKLUU (3aKOH MOJHOTO TOKA).

33. Cuna Amrmepa. 3akon Amrmiepa. Cuna Jlopenna. [IBmkeHne 3apsskeHHBIX YaCTHIT B
MarHUTHOM II0JI€.

34. Maruutssiii notok. Teopema Octporpanckoro-I'aycca i MarHuTHOTO TOJISL.
Pabota o nepemMerieHuio NpoBOJHUKA U KOHTYpa C TOKOM B MAarHUTHOM II0OJIE.

35. MarsuTHbIE MOMEHTBI JIEKTPOHOB 1 aToMOB. HamarunueHHOCTE. MarauTHas

BOCIIPUUMYHMBOCTD, €€ CBSI3b C MATHUTHOM NMPOHULIAEMOCTBIO. THUIIBI MArHETUKOB.
[Ipupona nua- u napamMarHeTusma.

36. ®eppomarneTusm. MarauTHsii rucrepesuc. JJomensl. Touka Kropu.
[Ipumenenue heppoMarHeTUKOB.

37.  SIBneHue 3neKTpoMarHUTHOW MHAYKIMH. 3akoH Dapazes. Ero BeIBOJ U3 3aK0HA
coxpaHeHuns sHeprud. [IpaBuio Jlenna. Bpamenue npoBosiei paMKi B MATHUTHOM
ToJIe.

38.  SIBnenume camomHAYKIUH. MHIYKTUBHOCTE. TOKHM M HANIPSDKEHUS IPH 3aMBIKAHUN

Y pa3MbIKaHUU LENU. SIBIeHne B3auMHOM MHAYKUMU. [IpuHIMI nencreus
TpaHc)OpPMaTOPOB.




CTpyKTypHBI
JJIEMEHT
KOMIIETCHIINH

[Tnanupyemble pe3yabTaThl 00yUSHHS

OneHouHble CpeaCcTBa

39. OHeprust MarHUTHOro nojst. O6beMHast IJI0THOCTh SHEPTUH.

40. Buxpesoe anekrpudeckoe nosie. Tok MpoBOAMMOCTH U TOK CMELIEHUS.
O060011eHrEe TEOPEMBI O LUPKYJISLMHA BEKTOpA HAIIPSPKEHHOCTH MarHUTHOT'O TOJISL.

41. Cucrema ypaBHeHHI MakcBelia B HHTETpaIbHOU (hopme. DIEKTPOMAarHUTHOE
oJe.

42. [TonsaTre BonHel. KuHEMaTHKA BOJIHOBBIX ITPOLIECCOB. BOIHBI MPOAOIBHEIE U
nonepeyssle. ['TapMoHMYeckre BOIHBL. [[11MHa BOIHBI, BOJHOBOE 4HCiI0. BonHoBOI
(GpoHT, BOTHOBAs MOBEPXHOCTH. [Imockue u cheprueckie BOIHBL. Y paBHEHHE Oerymiei
BoJIHBL. PazoBas ckopocTh. BonHOBOE ypaBHEHUE.

43. [Iepenoc snepruu BostHOM. I10TOK BOJIHOBOM 3HEprun. BekTop YMoBa.
®dusnyeckue CiIeACTBUS U3 ypaBHeHUN MakcBeua.

44, DJeKTpOMarHuTHBIC BOJIHBI. BO30yXK/1eHNE 371€KTPOMAarHUTHBIX BOJIH.
JuddepenunanbHoe ypaBHEHHE U1 3JIEKTPOMarHuTHbIX BoJIH. CBoMcTBa
3JIEKTPOMAarHUTHBIX BOJIH. [IepeHoc sHEepruM 31€KTPOMarHuTHOW BOJIHOM. BekTop
YMmoBa-IlonnTuHra. IlIkana 3J1eKTpOMarHUTHBIX BOJIH.

YMmeTs

-p€lIaTh TUIIOBLIC 3a/1a4X 11O OCHOBHBIM
pazzaenaM (GU3HKH, UCTIONB3YS METOIBI
MaTeMaTHYECKOTO aHAIIN3a; UCTIONB30BaTh
buznyecKue 3aKOHBI P aHATHN3E U PEIICHUN
npoOemM

Tunossie 3aganus Mo GU3NKe

oI
1. Paguyc-BeKTOp YacTHIIBI U3MEHSETCS 10 3aKOHY: F=51+]+2tk :

Omnpenenuts: 1) ypaBHEHHE TPAGKTOPHU YACTHIIBI; 2) CKOPOCTh U YCKOPEHHUE YacTHUIIbI B
MOMEHT BpeMeHH tp=1 c; 3) KacaTelbHOE U HOPMAJIbHOE YCKOPEHUE TOUYKH B 3TOT K€ MOMEHT

BpPEMEHH.

2. OnvH MOJB UACATIBHOTO OHOATOMHOTI'O T'a3a COBEPIAET MPOIIECC

1-2-3. Top=100K. Ha ydactke 2-3 K ra3y moJBOJAAT KOJTHYECTBO T ) )
TeroTel Q.3 = 2,5 k/[oc. Halimute oTHOMEHNE pabOTHI A1-2.3, ST
COBeEpIIIaeMOM Ta30M B XOJI€ TpoIiecca, K KOMHMUECTBY TeIIOThl  Q1-2.3, o 1/<
IOTJIOIICHHOMY I'a30M. 0 H N

P

3. Ha Gapaban paguycom R = 15 cm HamoTaHo HUTH. K KOHIly HUTH NpUBS3aH rpy3 Maccoi m
= 800 r, KOTOpBIi1 OnycKaercs ¢ yckopeHuem a = 1,5 M/, Ornpenenute MOMEHT HHEPLUU
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OapabaHa.

4. Crepxenb JuiMHOHM 1,5 M 1 Maccoii 10 Kr MOXET BpaiaTrbcst BOKpYT HEMOBUXKHOU OCH,
MPOXOJISIICH Yepe3 BEpXHUM KOHELl CTepKHs. B cepeauny crepxHs yaapser myis maccou 10
T, JeTSIas B TOPU30HTAILHOM HAIIPABJICHUU CO CKOpPOCThio 500 M/C 1 3aCTpeBacT B CTEPIKHE.
Ha kakoii yron oTKJIIOHUTCS CTEp>KeHb Tocia yaapa?

5. Onpenenure, npu Kakol TeMIepaType rasa, COCTOSIIEr0 U3 CMECH a30Ta U KUCIOPOAa,
HauboJIee BEpOSITHBIE CKOPOCTH MOJIEKYJT a30Ta M KUCIOpoAa OyIyT OTJIMYAThCS APYT OT
npyra Ha Av = 30 m/c?

6. B Tpex BepmmHax KBajapaTta co CTOPOHOH a=40 cM HaXOJATCS OJJUHAKOBBIC
MOJIOKUTEIbHBIE 3apsiibl 110 6,4 HKI1 kaxapiid. HaliTu Hanps>KeHHOCTh M TOTEHIIAAI
AJIEKTPUYECKOTO TOJIA B YETBEPTOU BepIInHe. PaccunTarh pa3HOCTh MOTEHIIMATIOB MEXKTY

LIEHTPOM KBaJIpaTa U Y€TBEPTOU BEPIIUHOM.
EL ¥

3,13
R.E E}__ 2

fiz
7. Hapuc. €,=1,0 B, £,=2,0 B, £3=3,0 B, r1=1,0 Om, 1,=0,5 Om, 1r3=1/3 Om, R1=1,0 Om,
R3=1/3 Om. Onpenenure: 1) cuibl TOKa BO BCEX YYaCTKaX IETH; 2) TETVIOBYIO MOIIIHOCTb,
KOTOpasl BBIIEJSAETCS Ha CONPOTHUBIIEHNH R3.
8. Konnencarop ¢ emkocTbio 4 MK®D 3apsAniy OT ICTOYHHUKA TOKA C HAIIpsbKeHHeM 36 B
U TIPUCOEAMHIIN B ToUKax A u B ¢ OaTapeeil He3apspKeHHBIX KOH/IEHCATOPOB,
n3o0pakeHHOU Ha pucyHke k 3agade 15.3. [Ipuuem C1=3mk®dD, C=5 Mx®D, C3=24 MxD.
Haiitu 3apsin, kotopslii mocie 3toro Oyner uMersh konaeHcatop Cs, 1 ©3MeHeHue o01eit
SHEPTUU BCEX YETHIPEX KOHIEHCATOPOB.
9. Kpyrosoii BuTok paguycom R=15,0 cM pacnosoxeH OTHOCUTEIbHO OECKOHEYHO
JUIMHHOTO MPOBOJIa TaK, YTO €ro IUIOCKOCTh NapajuienbHa nposojy. llepnenaukynsp,
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BOCCTAHOBJICHHBIN Ha IIPOBOJ] U3 LICHTPA BUTKA, SBJIACTCS HOPMAJIBIO K INIOCKOCTH BUTKA.
Cuiia Toka B npoBojie [1=5A, cuia Toka B BuTKe Toku [p=1A. PaccTosiHue ot nentpa
BUTKa /10 npoBoaa d=20 cm. OmnpeaennTe MarHUTHYIO MHAYKIUIO B LIEHTPE BUTKA.
10. Ha paccrosiHuu a = 1 M OT JJIMHHOTO MPSIMOTO NMPOBoJa ¢ TOKOM | = 1kKA HaxoauTcs
KOJIb1IO0 pazuycoM I = 1 cm. Kosb1o pacnonoxkeHo Tak, 4T0 MAarHUTHBIN IIOTOK,
IIPOHHU3BIBAIOLIUH €ro, MakcuMaseH. OnpenenuTe, Kakon 3apsj] MPOTEUET 110 KOJIbLLY IPU
BBIKJIIOUEHHH TOKa B mpoBoJie. ConpoTtupieHue kojpia R =10 Om.
11. TInockoBBITyKIIast CTEKJISTHHAS JIMH3A C PAIIYCOM KPUBH3HBI CPEPUUECKOI TOBEPXHOCTH
R =12,5 cMm npuxara K CTEKISIHHON IIACTUHKE. JlMaMeTp HEKOTOPOIro TEMHOI'O KOJIbLIA
Herorona B otpaxxennom ceete d1 = 1,0 MM, 1uameTp e TEMHOTO KOJIbIIA, OPSAKOBHIHI
HOMeEp KOToporo Ha 5 equnun 6onbie, d2 = 1,5 mm. OnpeaenuTs JUIMHY BOJIHBI CBETA A.
12. Ha nu¢pakuMoHHYIO pelIeTKy najgaeT HOpMaJabHO IY4OK CBETa OT Pa3psAaHOMN TpyOKH,
HaIOJIHEHHOW BOAOpOo oM. UeMy JToyiHa ObITh paBHA IOCTOSIHHAS PEIIETKH, YTOOBI B
HanpapjieHuu @ = 41° copnajganu ase nuHuM: Al = 6563 A (MakcuMyM TpeThero nopsjika) u
A2 =4102 A (MakcumyM 4eTBEpTOro Mopsaka)?
13. IlepBblil mOAsIpU3aTOP YCTAHOBJIEH TaK, YTO €0 IUNIOCKOCTh MPOIYCKAaHUSl BEPTHUKAJIbHA,
BTOPOH MOJISIPU3ATOP Pa3BEpHYT IO OTHOLIEHUIO K epBoMy Ha yrou 200. Bo ckonbko pas
W3MEHUT HWHTEHCHUBHOCTh €CTECTBEHHOT'O CBeTa Takas cuctema? Iloj kakuM yriom kK
BEPTUKAJIE HY’)KHO YCTAaHOBUTB TPETHH MOJSAPU3ATOP, YTOOBI CBET Yepe3 TaKyl0 CUCTEMY HE
nporen?

14. Yepnoe teno Harpenu ot temrepatypsl 600 K 1o 2400 K. Bo ckonbpko pa3 yBenuuuiach
oO11as TeryioBast SHeprus, u3nydaemas TeaoM? Ha cKobKO U3MEHHUIIACH AJTMHA BOJHBI,
COOTBETCTBYIOIIAsI MAKCUMYMY DHEPTUHU U3IIYUYCHHS U CIICKTPAIBHBIA COCTAB U3TyUCHUS ?
15. ®oton ¢ sHeprueit 1 MaB paccesiiics Ha cBOOOTHOM MOKOUBIIIEMCS dIeKTpoHe. Haiitu
yroJ paccestHusl POTOHA ¥ KUHETUYECKYIO SHEPTHUIO AIEKTPOHA OTAAauH, €ClIU B pe3yJbTaTe
paccestHus ITTMHA BOJIHBI ()OTOHA M3MEHMIach Ha 25%.

16. IIpu moodepeTHOM OCBEIIEHUH TOBEPXHOCTH HEKOTOPOrO METajljla CBETOM C JITTMHAMH
BoytH 0,35MKkM u 0,54 MKM 0OHapY WK, YTO COOTBETCTBYIOIIUE MAKCUMYMBI CKOPOCTH
(hOTODIIEKTPOHOB OTINYAIOTCS IPYT OT Apyra B 2 paza. HailTu paboTy BBIX0/1a DJIEKTPOHOB C
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MIOBEPXHOCTHU 3TOT0 MeTaJlIa.
17 Tlydok mapamiensHO JBHKYIIMXCS eKTPOHOB, uMeromux ckopocta 10° m/c, manaer
HOpMaJIbHO Ha Juadparmy ¢ AJUHHOH 1enbio mupuHOM 1 MxMm. Ha skpane 3a mienbio Ha
paccrostauu 0,5M oOpasyetcst qudpakiunonHas kaptuHa. OnpeaenuTs JMHEHHOE PacCTOsSHUE
MEXy IU(PPaKIHOHHBIMA MUHUMYMaMH IIEPBOTO MOPSAKA.

18. Bo ckomnbko pa3 nedpoieBckas AJIMHA BOJIHBI YACTHUIBI MEHBIIIE HEOMIPEACIEHHOCTH AX
€e KOOpAMHATBI, KOTOpasi COOTBETCTBYET OTHOCUTENILHOW HEONPEAEeICHHOCTH UMITyJibca B 1%
?

19. DnexkTpoH HaxoaUTCs B 0ECKOHEYHO TTTyOOKOM MOTEHIIMATBHON Me UPUHOM £. B Kakux
TOUKax B MHTepBaJle () <x < { INIOTHOCTh BEPOSITHOCTH  HAXO0XJIEHUs 3JIEKTPOHA HA [IEPBOM
U BTOPOM 3HEPreTUYECKUX YPOBHAX OJMHAKOBa? BBIUMCINTD MIIOTHOCT BEPOSTHOCTH JIJIsS
3THX TOYEK. Perenue nmosicHuTh rpaduyeck.

20. BeluucauTh MHAYKIMIO MArHUTHOTO MOJIS B LIEHTPE aTOMa BOJI0PO/1a, 00pa30BaHHOTO
BpalllEHHEM 3JIEKTPOHA IO NMEePBOil OOPOBCKOI OpOUTE (CUUTATh BpallatOIIUNCs AIEKTPOH
KpPYT'OBBIM [TOCTOSIHHBIM TOKOM).

21. Toxostmuiics non He' ncmycTun GpoToH, COOTBETCTBYIOIMIT TOTOBHOM JTHHUM CEPHH
Jlaiimana. Haiftu sHepruio, UMITyJIbC U Maccy 3TOro (oToHa.

23
23. Ilpenapar °2~ maccel M = 1 r u3nyuyaer 1,24- 10* o — wacTu B cexynny. Hannure nepuon
[oJIypacmaja 3Toro rnpemnapara, €ro HadajlbHyl0 akTUBHOCTb U aKTMBHOCTB uepe3 I Mpy neT.
24. Slnpa nutud-7 6oMOapAUPYIOTCS MPOTOHaMU. B pe3ynbTare mpoTeKkaHus siiepHoit
peakuuu o0pa3yroTcs 1Be OJIMHAKOBbIX YacThllbl. HaliTu ummnynbesl aTux yactun. Ilof
KAaKUM YIJIOM OHU pasiieTarorcsi? CuuTarh, 4YTO SAPO-MUILEHD HEMIOJBUKHO, a SHEPIUs
HaJIETAIOIIEr0 MPOTOHA paBHa 2,6 M»B

Bnanets

-METO/IaMH IKCIIEPUMEHTAIBLHOTO
uccieoBanus B pusuke (MIaHUpPOBaHUE,
MOCTAaHOBKA U 00paboOTKa pe3yabTaToB
JKCIIEPUMEHTA)

OCHOBHBIMU OIEHOYHBIMH CPEJICTBAMU IIAHUPYEMBIX PE3YIbTATOB 00YUESHUS JAHHOTO pasjiesna
ciykat jJabopaTtopHble pabOThl U MHAUBUAYAIbHbIE 3a/1aHUS KaXKIOT0 CEMECTpa.

[Tepedyens mabopaTopHbIX padboOT
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OneHouHble CpeaCcTBa

Ne 4 «MccnenoBanue BpalaTeapHOTO ABUKEHUS TBEPAOTO TeJla BOKPYT HEMOJBUKHOM OCH»
Ne 5 «Omnpenenenune xapakTEepUCTUK 3aTyXaIOMUX KOJIeOaHu (PU3HIECKOTO MAsITHIKAY

No 11 «M3ydyeHue cTaTUCTUYECKUX 3aKOHOMEPHOCTEN»

Ne 14 «Onpenenenue nokasarens aguadarsl merogoM Knemana u Jlesopmay

Ne 21 «MccnenoBanue 31€KTPOCTATUUECKOTO MO C HTOMOLIBIO 30H1a)

Ne 24 «Pacmmpenue npejena u3MepeHus: aMrnepMeTpa MoCTOSHHOTO TOKa»

Ne 28 «Omnpenenenne MHIYKTUBHOCTH KATYIIKA U MAarHUTHOM MPOHULIAEMOCTH
(heppoOMarHuTHOTO TEJa

Ne 32 «Onpenenenue paanyca KpUBU3HBI JTMH3BI U TIOJIOCHI IPOITYCKAaHUs CBETO(PHUIBTpA C
noMoueko kojen Hprotona»

Ne 34 «Onpenenenue AJIMHBI CBETOBOM BOJHBI U XapaKTEPUCTUK TUPPAKIIMTOHHON PELISTKN
Ne 35 «Onpenenenue KOHIEHTPAIIMU PACTBOPOB caxapa U MOCTOSIHHOM BpaIICHUS

Ne 36 «CHATHE BOIBTaMIIEPHBIX XapaKTEPUCTHK (GOTORIEMEHTA U ONIPEIEICHUE €ro
YyBCTBUTEIHLHOCTH

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

Ne 42 «Onpenenenue r1aBHBIX KBAHTOBBIX YHCEII BO30OYXICHHBIX COCTOSIHUM aTOMa BOJOPOIay
Ne 51 «3ydyeHne 3aKOHOMEPHOCTEN O-pacnaga

Ne 53 «Onpenenenre MakcUMaabHOW SHEPTUM B-4acTULl U UAEHTU(UKALNS PalOaKTUBHBIX
rpenapaToBy

TembI 17151 CaMOCTOSTEILHOTO U3yUEHUS

1. BeiHyxennsie konebanus. Pe3onanc.

2. BonHbl. YpaBHeHUE TUIOCKOM BOJHBI. Da3o0Basi CKOPOCTh, JUTMHA BOJIHBI, BOITHOBOE YHCIIO.
WNuTtepdepentius u nudpakims MEXaHUUECKUX BOJITH

3. MexaHuKa )XUIKOCTEN U ra3oB.

4. PeanbHble Ta3bl.

5. DIIeMeHTHI HEPABHOBECHOM TEPMOJUHAMUKH.

6. [IpyHLINUI OTHOCUTENBHOCTHU B 3JEKTPOJIMHAMUKE. MarHuTHOE 10Ji€ KaK PEISITUBUCTCKUI
ahdexr.

7. CepieyHUKH B KaTylIKaX UHAYKTUBHOCTH. Buxpesbie Toku DyKo.

8. B3anmopencTBre n3iydeHus ¢ BENIECTBOM: JaBJICHHUE CBETA, JIOMUHECIICHIUS,
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(hoToXHUMHYECKUE SBICHUS, TUCTIEPCHUS.
9. DHepreTUYecKuil CIeKTP aTOMOB U MOJIEKYJI, MPUPOIa XUMHUUECKOU CBSI3HU.
10. SAnepnas ¢pusuka. TepmosinepHas SHEpTHsl. DHEpreTuka Oymaymiero.

IIK-22 Cioco0HOCTHIO HCOIb30BATH 3AKOHBI U METOAbI MATEMATHKH, €CTECTBEHHbIX, [YMAHUTAPHBIX H JKOHOMHYECKHX HAYK NP pelIeHUU
npogeccHOHANbHBIX 32124

3HaTe

—OCHOBHBIE OIPEEeIICHUS 1
NOHATHUS PU3UKH, PUZNIECKYIO
CYIIHOCTb SIBJICHUH U TIPOLIECCOB,
MPOUCXOJSIIINX B IPHPOJIE U
TEXHHKE;

—OCHOBHBIE METO/IBI
UCCIIEJOBAaHMS, aHAIN3A U
MOJENUPOBaHMS (PU3NUECKIX
IPOLIECCOB

HCpG‘-ICHI) BOITPOCOB JIAA IOATOTOBKHU K 9K3aMCHY

1. Mexanuueckoe nuxkenue. [Ipenmer kunemaruku. Cucrema orcyera.
MarepuanbHas Touka. Tpaexkropus. Paguyc kpuBusnsl Tpaektopud. [1yTs 1
nepemMenieHre. CKOpocTh U yCKOPEHHUE KaK IPOU3BOHBIE PAUyC-BEKTOPA 10 BPEMEHH.
HopmanbHoe 1 TaHreHIManbHOE YCKOPEHUSI.

2. [TocTynarenbHOE ABMKEHUE TBEPAOIO Tena. BpamarensHoe 1BUKEHUE TBEPIOTO
TeNna. YTOJ MOBOPOTA. YTIIOBasi CKOPOCTb U YIJIOBOE YCKOpeHHE. CBS3b MEXIy
YTJIOBBIMM M JIMHEWHBIMH XaPAaKTEPUCTUKAMU JIBHOKEHUS.

3. [IepsrIii 3ak0H HproTOHA — 3aK0H MHepUUH. HEpIManbHbIe CUCTEMBI OTCUETA.
[Tone xak MaTepuaibHas IpUYMHA CUJIOBOTO B3aumojeiicTBus. Cuna u macca. mmyibe
Tena. Bropon u tpernii 3akonsl HeroToHa.

4. [ToHsiTHE COCTOSIHUS B KJIIACCUYECKOW MEXaHUKE. BHEIIHNE U BHYTPEHHHUE CUIIBI.
3aMKHYTbhI€ MEXaHUUYECKHE CUCTEMBbI. 3aKOH COXPaHEHUsI UMITYJIbCa U €r0 CBSA3b C
OJTHOPOJTHOCTBIO IPOCTPAHCTBA.

5. DHeprus Kak YHUBEpcallbHasi Mepa pa3InuHbIX (OpM ABMKEHUS U
B3auMojeiicTBus. MexaHuueckas sHeprus U pabora. Kunetnueckas sHeprusi.
[TorenuunanwsHas sueprus. [lorenuuansHoe nosne cui. KoncepBaTuBHBIE CUITBI U
MOTEHIMaIbHbIE TTOJIS. CBA3b MEXY CHIJIOW U MOTEHIIMAIbHOW SHEPTUEH.
[MoTennmanpHas SHEPTUs YOPYTrux AeGopMarivii v moss TATOTESHUS.

6. 3aK0H COXpaHEHUs MTOJIHON MeXaHU4ecKoi sHepruu. CoynapeHue Tell.

7. [TonsiTHe aGcoMOTHO TBEpAOTO Tesna. MOMEHT Ciibl. MOMEHT UMITYNIbCa TIPU
BpAILIEHUU BOKPYT HEMOJABHKHON OCH. MOMEHT MHEPLIUH MaTEPUATBLHON TOYKU U
TBEPAOro Tena. MOMEHTHI HHEPLUHA HEKOTOPBIX TEJ.
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8. OcHOBHOE ypaBHEHHE IMHAMHUKHN BpalaTeIbHOrO IBHKEeHUs. DU3ndecKuit
CMBICII MOMEHTa nHepuuH. PaboTa BHEIIHUX CHJI ITPH BPALLICHHH.

9. [IpeobpazoBanus ["anumnes. [Ipuanun otHocuTenbHOCTH. [TocTymarel
CIEMaIbHOM Teopun oTHOCUTENbHOCTU. [IpeobpazoBanus JlopeHua u cieacTsus u3
HUX.

10. OCHOBHOI 3aKOH PEISTUBUCTCKON TUHAMUKN MaTepUaIbHON TOUKH.

B3anmMocBs3b Macchl ¥ 3Hepruu. Bpems B ecTecTBO3HaHUU. ' paHUIbl IPUMEHUMOCTH
KJIACCUYECKON MEXaHUKH.

11. OcHoBHbIE NON0KEeHHS MONeKyIsipHO-KuHeTHueckoi Teopun (MKT). Cocrosinue
cucremsl. [TapameTpsl coctosiHusA. PaBHOBECHBIE COCTOSIHUSA U ITpouecchl. Mx
rpaduueckoe nzoodpaxkeHue. ONbITHBIC 3aKOHBI UICANIbHBIX T'a30B. Y paBHEHHE
MenpeneeBa-Knaneiipona. OcHoBHoe ypaBHeHue MKT uneanbubix razoB. Hucio
CTerneHel CBOOObI MOJIEKYIL.

12. 3akoH bonbiiMaHa 0 paBHOMEPHOM pacipeIelIeHUH SHEPTUH 110 CTETIEHIM
cB00OIbI. CpeHssl KHHETHYECKast SHEPTusl OCTYNATeIbHOIO ABHXKEHHUS MOJIEKYJI.
MonekynsipHO-KUHETHUECKOE TOJIKOBaHHE TeMIeparypbl. CBs3b JaBICHMUS,
KOHIEHTPALlMU U TEMIIEPATypbl. BHYTpeHHsIS 3HEpPrUs NACAIBHOTO Tasa.

13. Craructuueckuit meton uccnenaopanusi. Ckopoctu mosekyn. [lonstue o
¢GbyHKIMHK pacnpeaeneHus. 3akoH MakcBeia JUlsl pacripeieIeHUsl MOJIEKYIT UeaabHOro
raza no ckopoctsim. Hanbosnee BeposiTHas, cpeansist apupMeTudeckast U CpeIHsst
KBaJIpaTUYHasi CKOPOCTH MOJIEKYI.

14. Pacnpenenenue bonbnmana.

15.  Mexanuueckas pabota u Temiora. Pabora, coBepiiaemasi ra3oM Nnpu U3MEHEHUH
ero oobrema. [lepBoe Hauano TepMOIUHAMUKHY.

16.  IIpumeHeHue nepBOro Havyajga TEPMOJAUHAMHUKH K H30IPOIIECcCaM.
AmnabaTUYecKuid Mporiecc.

17.  TemnoeMKOCTh U€aIbHOro raza. Makpo- 1 MUKPOCOCTOSIHUSI.

18. TepmoanHaMuyeckasi BEpoATHOCTb. [IoHsTHE 00 SHTPOIHH.

TepMOI[I/IHaMI/I‘-ICCKI/IC (byHKI_[I/II/I COCTOSAHHUA. BTOpOG Ha4YaJI0 TCPMOANHAMUKHU. TpeTLe
HadaJlo TCPMOJWHAMUKH.
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19. CrpyKTypa TEIUIOBBIX JBUTaTesIel U BTOPOE HA4yaIo TEPMOJMHAMUKH.
KoadduumenT nosneznoro aeictsus uneanbHoro temioBoro apurarens. Lukn Kapuo u
ero KII/I.

20.  T'apmonmyeckue konedanus. XapakKTepUCTUKNA TAPMOHHUECKUX KOJICOaHUI:
aMILTUTYAa, ¢a3a, yacToTa, HayasibHas ga3a. CKOPOCTh U YCKOPEHUE TOUKU IPU
rapMOHMYECKOM MEXaHUYECKOM KOJICOaHUU. YTIPyrue U KBa3UylIpyrue CUJbl.
Konebanus mon qeiicTBUEM dTHUX CHUIL.

21. [IpyxnHHBIA MaATHUK. PU3HUECKUI U MATEMAaTUYECKUN MAsTHUKHU.
JuddepennnansHoe ypaBHeHHE CBOOOIHBIX He3aTyXaolmmx kojaebanuit. ['paduueckoe
n300pakeHne KoueOaHnii. JHEPTUsl TAPMOHNYECKUX KOJICOaHHH.

22. JuddepennnanbHoe ypaBHEHHE 3aTyXalOUIMX KOJIeOaHU U ero perieHue.
Yacrora 3aTyxaronmx konedanuit. Jlorapupmuueckuii nekpemeHT. Jlo0poTHOCTS.
Boinyxennsle konaeOaHus. AMIUIMTY/a U (a3a BBIHYKACHHBIX KojeOaHuil. SIBneHue
pe3oHaHca.

23. CrnoxeHne rapMoHHuecKuXx Kosiebanuit. CliojkeHre rapMOHUYECKUX KojieOaHui
OJIHOM 4aCTOTHI M OJJTHOTO HalpaBJeHUs. bueHus.

24. CrnoxeHue rapMoHHUecKuX Kosebanuit. CroxeHue
B3aUMHO-TIEPIIEHIUKYISIPHBIX KOJIeOaHUH.

25. OnexTpuueckue 3apsaasl. JJUCKpPETHOCTD MEKTPUYECKUX 3apsA0B. 3aKOH
COXpaHEHUS 3apsJIOB B 3aMKHYTOM cucteme. Todeunslie 3apsiapl. Cuia B3auMOJEHCTBUS
TOUYEYHBIX 3apsI0B B BaKyyMe U BemecTse. 3akoH Kynona. HanpsokeHHOCTD
anexTpudeckoro nois. ['padudeckoe nzodpaxenue aekTpudeckoro nosst. [TpuHiun
CYNEPHO3UINH JIEKTPUUECKUX MOJIEH.

26.  PaGora cun snekTpocraTiueckoro moisi. [loTeHman 3neKTpocTaTHIecKoro
nosis. Llupkymnsanus BeKTopa HanpsKEHHOCTH AJIEKTPOCTATUYECKOTO TTOJISL.
[ToTeHuManbHBINA XapaKTep FAEKTPOCTATHUECKOTO MoJist. CBA3b MEXy HAPS)KEHHOCTHIO
1 noteHuuanoM. I1oTok BEKTOpa 3JIEKTPUYECKOTO CMEIIEHHUS.

27. Teopema Octporpaackoro-I'aycca uist BEKTOpa 3J€KTPUUECKOT0 CMEIIEHHUS.
[Ipumenenue TeopeMsl Uil pacyera moJei.

28. ITOCTOSIHHBIN 3JIEKTPUYECKHUN TOK, €r0 XapaKTEPUCTUKH U YCIOBHUS
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cymectBoBaHus. CtoponHue cuibl. [ImoTHOCTE TOKa. 3akoH Oma B auddepeHmaibHoi
(opme Kak cIeICTBUE ANEKTPOHHON TEOPUH 3IEKTPOIIPOBOIHOCTH METAIIOB. Y IebHAs
IPOBOAMMOCTb U YA€IbHOE conpoTuBieHne. COnpoTHBICHNE TPOBOAHUKOB, €TI0
3aBUCHUMOCTB OT TeMIIepaTypbl. DJIEKTPOABIDKYIIAs CUjla U HanpsbkeHue. B3anMocss3p
HaANPSDKEHUS, DJIEKTPOIBUKYIIECH CUITBI U Pa3HOCTH MOTEHIIUATIOB.

29. 3akon OMa B MHTETPAILHOHN (opMe JIJIsi OJHOPOTHOTO ¥ HEOHOPOIHOTO
yuacTkoB. PazBeTBnennsie nienu u npasuia Kupxrodga. Pabota u MmomHoCTb
3JIEKTPUYECKOTO ToKa. 3akoH Jxoymnsa-JleHa.

30. MarnutHoe nojue. Bektop MarHuTHOM UHIYKUKUHA. MarHuTHas IPOHULIAEMOCTh
BellleCTBA. BEKTOp HANpPs)KEHHOCTH MAarHUTHOTO TOJIsl. MarHUTHBIA MOMEHT.
31. [IpuHuuMn cynepno3uuu MarHuTHeIX nosiel. 3akoH buo-Casapa-Jlannaca.

HpI/IMeHCHI/Ie OTOr'0 3aKOHA K paCcYCTy MAarHuTHOT'O IIOJIA OTPE3Ka MpAMOro 1mmpoBoaa,
KpyroBoro Toka u JJIMHHOI'O HpHMOHHHeﬁHOFO IMIPOBOJHHKA C TOKOM.

32. Buxpesoli xapakTep MarHuTHOrO nossi. Teopema o HIUPKYISAIUN BEKTOpa
MarHUTHON MHIYKUUH (3aKOH MOJHOTO TOKA).

33. Cuna Amrmepa. 3akon Amrmiepa. Cuna Jlopenna. [IBmkeHne 3apsskeHHBIX YaCTHIT B
MarHUTHOM II0JI€.

34. Maruutssiii notok. Teopema Octporpanckoro-I'aycca i MarHuTHOTO TOJISL.
Pabota o nepemMerieHuio NpoBOJHUKA U KOHTYpa C TOKOM B MAarHUTHOM II0OJIE.

35. MarsuTHblE MOMEHTBI JIEKTPOHOB U aToMOB. HamarunueHHoCTh. MarauTtHas

BOCIIPUUMYHMBOCTD, €€ CBSI3b C MATHUTHOM NMPOHULIAEMOCTBIO. THUIIBI MArHETUKOB.
[Ipupona nua- u napamMarHeTusma.

36. ®eppomarneTusm. MarauTHsii rucrepesuc. JJomensl. Touka Kropu.
[Ipumenenue heppoMarHeTUKOB.

37.  SIBneHue 3nekTpoMarHUTHOW MHAYKIMH. 3akoH Dapases. Ero BeIBOJ U3 3aKOHA
coxpaHeHuns sHeprud. [IpaBuio Jlenna. Bpamenue npoBosiei paMKi B MATHUTHOM
ToJIe.

38.  SIBnenume camomHAYKIUH. MHIYKTUBHOCTE. TOKHM M HANIPSDKEHUS IPH 3aMBIKAHUN

Y pa3MbIKaHUM LENHU. SBiIeHne B3auMHON MHAYKIUU. [I[puHIMI nercreus
TpaHc)OpPMaTOPOB.
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39. OHeprust MarHUTHOro nojst. O6beMHast IJI0THOCTh SHEPTUH.

40. Buxpesoe anekrpudeckoe nosie. Tok MpoBOAMMOCTH U TOK CMELIEHUS.
O060011eHrEe TEOPEMBI O LUPKYJISLMHA BEKTOpA HAIIPSPKEHHOCTH MarHUTHOT'O TOJISL.

41. Cucrema ypaBHeHHI MakcBelia B HHTETpalbHOU (hopme. DIEKTPOMAarHUTHOE
oJe.

42. [TonsaTre BonHel. KuHEMaTHKA BOJIHOBBIX ITPOLIECCOB. BOIHBI MPOAOIBHEIE U
nonepeyssle. ['TapMoHMYeckre BOIHBL. [[11MHa BOIHBI, BOJHOBOE 4HCiI0. BonHoBOI
(GpoHT, BOTHOBAs MOBEPXHOCTH. [Imockue u cheprueckie BOIHBL. Y paBHEHHE Oerymiei
BoJIHBL. PazoBas ckopocTh. BonHOBOE ypaBHEHUE.

43. [Iepenoc snepruu BostHOM. I10TOK BOJIHOBOM 3HEprun. BekTop YMoBa.
®dusnyeckue CiIeACTBUS U3 ypaBHeHUN MakcBeua.

44, DJeKTpOMarHuTHBIC BOJIHBI. BO30yXK/1eHNE 371€KTPOMAarHUTHBIX BOJIH.
JuddepenunanbHoe ypaBHEHHE I 3JIEKTPOMAarHUTHHIX BoJH. CBOMCTBa
3JIEKTPOMAarHUTHBIX BOJIH. [IepeHoc sHEepruM 31€KTPOMarHuTHOW BOJIHOM. BekTop
YMmoBa-IlonnTuHra. IlIkana 3J1eKTpOMarHUTHBIX BOJIH.

YMmeTs

—PUMEHSTH (PU3NIECKHE 3aKOHBI
U GU3UKO-MaTeMaTUYECKUN
anmapar AJs peleHus TUOBBIX U
HECTaHJAAPTHBIX 3aa4H 110
OCHOBHBIM pazzienaM (pU3MKH;
—PUMEHSTH (PU3NIECKHUE 3aKOHBI
B IpoecCHOHATBHOM
NeSITeTHHOCTH, UCTIONIB30BaTh UX
Ha MEXIUCIUILTHHAPHOM
YPOBHE;

—IPUMEHATH COBPEMEHHOE
¢dusnueckoe 06opynoBaHNE U
puOOpkI NP PELICHUH
NPaKTUYECKUX 3a/1a4;
—HMCIO0JIH30BATh OCHOBHBIC

[IpuMepHBIil BapHaHT 3K3aMEHAIIMOHHOTO UTOIOBOT'O TECTA
1. Uemy paBHa pa3HOCTH (ha3 KosieOaHMii TBYX KOT€PEHTHBIX CBETOBBIX BOJIH, TPUXOISIINX B

2
HEKOTOPYIO TOUKY SKpaHa C pasHOCTBIO X01a B — ?

2. Ilpu unTepdepeHun ABYX KOT€PEHTHBIX BOJIH C JAJTMHOM BOJIHBI 2 MKM HHTep(epEeHIMOHHBIN
MUHUMYM Ha0JII01aeTcsl IpU Pa3HOCTH X0/1a, PAaBHOM. ..
1) 0 MxMm; 2) 1 MkwMm; 3) 4 MxM; 4) 2 MKM.

3. ToHKas cTeKISHHAS IUIACTUHKA C II0Ka3aTeIeM peJIOMIICHUA N= 1,5 U TOJIIUHOMN d =2 Mxm
MOMEIICHA MEXKIY IBYM: CpeAaMHU C IMMOKA3aTCIIMM NPCIOMIICHUS N1 =

1,2 u ny = 1,6. Ha rutacTUHKY HOPMaJIbHO MAJAET CBET C AJIMHOU l )
BOJIHBI A = 600 HM. Pa3zHocTh x0/1a HHTEPhEPUPYIOMINX OTPasKEHHBIX m &
Jydeil paBHa... d| n
1) 9000 um; 2) 3000 uM; 3) 5700 HM; 4) 6000 HM. na
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MIpUEMBbI 00pPabOTKH
IKCIIEPUMEHTAIBHBIX TAHHBIX;
—HUCIOJIb30BATh CIIOKHBIC
(bu3nvecKue MOICITH IS
OTMCAHUS PEATHHBIX TIPOIECCOB,
BBIOUPATH METOJIBI UX
UCCIICTOBAHMS

4. Onpit FOHra mpoBoauTcs B xKelTOM cBeTe. Kak H3MEHHUTCS paccTOsSHUE MEXKY COCeTHUMU
UHTEP(EPEHITMOHHBIMHE MTOJIOCAMH HA SKPaHE, €CIIM BMECTO JKEITOr0 UCIOJIb30BaTh
(buoneToBbIl cBET?

1) yBenuuurcs; 2) YMEHBIIUTCS, 3) octaHeTcsi HEU3BMEHHbIM; 4) APYroi OTBET.

5. Ha muadparmy ¢ KpyriibiM OTBEPCTHEM, PaRyC KOTOPOTo paBeH =1,73 MM majaer riockas
BousHa ¢ A=0,6 MxMm. 3a nuadparmoii Ha pacctosHuu b=1 M oT Hee HaxoauTCst SKpaH. Uto Oymer
HaO0JII0IaThCS B IICHTPE IKpaHa?

1) TeMHOE ISATHO, TaK Kak B OTBEPCTUH YKIIAJbIBAIOTCS 2 30HBI DpeHes;

2) cBeTyoe MATHO, TaK Kak B OTBEPCTUH yKJIaJbpIBatoTCs 5 30H Openens;

3) cBeTJioe MATHO, TaK KaK B OTBEPCTUU YKIIAABIBAIOTCS 3 30HBI DpeHens;

4) TeMHOE IIATHO, TaK KaK B OTBEPCTUM yKiabIBatoTcs 4 30HbI DpeHerns.

6. dudpakuronnas pemerka umeet 400 mtpuxos Ha jyinHe 2 MM.  OHa pacroyiokeHa Ha
paccrosinuu 1 M ot 3kpaHa. PemeTka ocBemiaercst 0eibIM CBETOM € AJIMHOM BOJIHBI KPACHOTO
csera 720 HM U (puonetoBoro cera 430 M. IllupuHa criekTpa nepBOro NopsaKa Ha HIKpaHe
paBHa...

1) 5,8 cMm; 2) 6,1 mm; 3) 3,7 am; 4) 2,6 cMm.

7. Ilpu majeHnH cBeTa U3 BO3AyXa Ha JUDJIEKTPUK OTPasKEHHBIH JIy4 MOJIHOCTBIO MOJIIPU30BaH
npu yrie najgenus 60°. [Ipu 3ToM yrous npenomiieHus paBeH...

1) 30°; 2) 45°; 3) 90°; 4) 60°.

8. Ecnu mpu IpOXO0’KJICHUN €CTECTBEHHOTO CBETA Uepes3 JBa MOJIIPH3aTOpa HHTEHCUBHOCTH €T0
YMEHBIIIaeTCs B 4 pa3a, TO YroJl MeX.y IIOCKOCTIMHI
MPOITYCKaHUS MOJISIPU3ATOPOB PABEH. . .

1) 30°; 2) 60°; 3) 45°; 4) 90°.

9. OnpenenuThb, BO CKOJBKO pa3 HEOOXOAUMO YMEHBUIUTh
TEPMOJIMHAMHYECKYIO TEMIIEPATypy YEPHOTO TeJIa, YTOOBI €To
SHEepreTHUYeckKas CBeTUMOCTh Re ocnabunace B 16 pas.

10. Ha pucyHke rmoka3aHsl HalipaBJIeHHsI pEHTT€HOBCKOTO ()OTOHA,
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!
TaJaloIIero Ha MUIIEHb (), paccessHHOTO (poTOHA (y ) ¥ 3JIEKTpOHA OT/a4H (e). YTomI
paccesiams 90°, HaTpaBIICHHE ABHKEHHS IEKTPOHA OTIAYH COCTABIISET C HAIPABICHAEM
najaromero GoroHa yromu ¢ = 30°. Ecin HMITYJIbC Tagaroniero ¢potona Py, TO uMITyIIbC
ANIEKTPOHA OTAA4YHU PABEH. . .

2

11. Dueprus dotoHa, moraomaemoro GorokaToom, paBHa 5 3B. PaboTa BeIxoa 31eKTpoHa
paBHa 2 »B. BennuunHa 3a7epKUBAIOIIET0 MOTEHIMANA, IPU KOTOPOM MpeKpaTuiics GOoTOTOK,

paBHa...
1) 7 B; 2) 3 B; 3) 2,5 B; 4) 10 B.

12. Ha pucynke n3o0paxeHbl ABE BOJIbTaMIIEPHBIE Is
XapaKTEePUCTUKU BaKyyMHOTO (poroanementa. Ecnu E -
OCBEILIEHHOCTh (DOTOKATOAA, V - 4aCTOTa MaIaloIIero Ha 2
Hero cBera, |y —cnna GoToTOKA, TO VIS JaHHOTO CIIydast
CIpaBeIUBBI COOTHOILIIEHUS . . . >
1)vi>vy, E1 = Ey; 2) vy <vy, E; = E3; U u v
3) v =vVy, E1 > Ey; 4) vi=vy, E1 <E; 32 31

13. I[J'II/IHa BOJIHBI 3JICKTPOMAroHuTHOT'O U3JIYUCHUSA, UCITYCKaCMOI'0 aTOMOM BOAOpPO/Ja IpU
MEepPEXO0€ B HEM DJIEKTPOHA CO BTOPOTO IHEPTETUYECKOTO YPOBHS Ha MEPBbIM paBHa. ..
1)1,21:107 m;2) 3107 m; 3)5,8:10% m; 4) 23-10° m.

Vl

14. OTHOLIEHHE CKOPOCTEHN IBYX MUKPOYACTHUI] V2 = 4. Berm ux JUIMHBI BOJH e bpois
m

YAOBJICTBOPAKOT COOTHOIICHUIO 7\,2 = 27\,1, TO OTHOIICHUEC MACC 3TUX YACTHUIL m2 paBHO ...
1)2; 2) Vi 3) Vi 4) 4.
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15. Onpenenuts HETOYHOCTH B ONpPEAEICHUN KOOPAUHATHI 3JIEKTPOHA, IBUKYIIETOCS B aTOME
BOJIOpOJa CO CKOPOCThIO 1,2° 10° m/c, ecin JIOTycKaeMasi HeTOYHOCTb B OIMPEICIICHUNU CKOPOCTH
coctaBiigeT 10% OT ee BETUYUHBI.

16. Ha pucyHke n300pakeHa MIOTHOCTh BEPOSTHOCTH I I 2
OoOHapyKEeHHs] MUKPOYACTHULIbI Ha PA3IMYHBIX PACCTOSIHUSIX OT ¥
«CTEHOK» SIMBI. BeposiTHOCTE ee 00HapyKeHHS Ha

£ 3
—<x<—f
y4acCTKe 4 4 paBHa... ¥
1) Va; 2) Y, 3) %; 4)0; : >
5 1. 0 12 t X

17. DnekTpoH B aTOMe BOJOPO/ia IEPEIIeN U3 OCHOBHOTO
COCTOSTHUS B BO30YKJIeHHOE ¢ n = 4. Pagnyc ero 60poBCKOI OPOUTEL...
1) yBenuumiics B 16pa3; 2) He usmeHwics; 3) yBenuuuics B 3 pasa; 4) ymeHbimics B 16 pasa.

18. 3aKoH coxpaHEHUsI MOMEHTA UMITYJIbCa HAKJIa/IbIBAET 'y

OTpaHMYEHUS Ha BO3MOXKHBIE TIEPEXO/IbI SJIEKTPOHA B aTOME C s p d f
OJIHOTO YPOBHsI Ha JIpyro# (mpasuiio ordopa). B 4
HHEPreTUYECKOM CIEKTPE aToMa BOAOPOAA (CM. PUCYHOK) —\\— —‘ﬁ/
3aMPCUICHHBIM MMEPEXOAOM ABJIACTCA. .. /

1) 4f -3d, 9

2) 3d - 2s;

3) 4s — 3p;

4) 2p —1s.

19. CoctosiHue, B KOTOPOM HaXOAMUTCS aTOM, XapaKTepU3yeTcs 1

3HAYEHUEM TJIaBHOTO KBaHTOBOTro uncia N = 4. YUemy paBHa
KPaTHOCTb BBIPOXKACHUS SJHEPIreTUUECKUX YPOBHEN ATOTO aToMa.

vy 20 g, 2

2
20. Craumnonapnoe ypaBHenue lllpeaunrepa nmeer Bujg h 4megr . 910
ypaBHEHUE OMKCHIBAET. ..
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1) cocTosiHME 37EKTPOHA B BOJIOPOAONOI00HOM aToME;

2) NIBMYKEHHE CBOOOTHOM YaCTHIIbI;
3) cocTosiHUE 3JEKTPOHA B TPEXMEPHOM MOTEHIIMATIBHOM SIIIHKE;
4) nMHENHbBIN rapMOHUYECKUI OCLUILIATOP.
21. Onpenenure nepuo moyiypacnaaa paauoakTUBHOTO U30TOIA, €C 5/8 HayalbHOTO
KOJIMYECTBA SIZIEP ATOTO U30TOIMA pacnanoch 3a Bpems t = 849 c.
22. Slapo Gepuus 9K 3axBatuio 31ekTpoH u3 K-o6o10uku atoma. Kakoe sapo
oOpa3zoBaiioch B pesynbrare K-3axBara? Hammcarte peakiuio K-3axBara.
23. Onpenenutsh Maccy HEUTPAITBLHOTO aTOMa, €CJTH SIAPO ITOTO aTOMa COCTOUT U3 JIBYX
MPOTOHOB Y OAHOTO HEUTPOHA U SHEPTHU CBS3M siapa paBHa 7,72 M»aB.
24. Kakue 13 MpoleccoB 3apeleHbl 3aKOHOM COXpaHEHUs JIEITOHHOT O 3apsiaa?
)n—opt+e-+v;
2)p+te-—-n+tv.
3)p—n+e +v.

Bnanets

—IPaKTUYECKUMH HaBbIKAMU
UCIIOJIb30BaHUs DJIEMEHTOB
(U3UUECKOro SKCIEepUMEHTa U
peteHust GU3NYECKUX 3a7a4 HA
JPYruX AUCHMILUINHAX;
—HaBbIKAMU U METOJUKaMU
0000111eHUS pe3yIbTaTOB
peleHus 3aaad,
SKCHEPUMEHTAIBHON
JESTEIILHOCTH;

—MeTOJIJaM1 pabOThI HA OCHOBHBIX
buznyeckux npuodopax;
—MeTOo/laMu
AKCIIEPUMEHTAIBLHOTO
MCCIIeI0BaHNS B (DU3UKE

OCHOBHBIMU OLICHOYHBIMH CPEACTBAMU TUIAHUPYEMBIX PE3YJIbTaTOB OOYUYESHUS TAHHOTO pa3jena
ciyxat 1abopaTtopHble pabOThl U UHANBUAYAIbHBIE 3a/IaHUS KaXKIOTO CEMECTpa.

Ilepeuenp nabopaTopHBIX paboT

Ne 4 «MccnenoBanue BpalaTebHOTO IBUKEHUS TBEPJOTO TeJIa BOKPYT HEMOJIBUKHOM OCH»
Ne 5 «Onpenenenne XxapakTepUCTUK 3aTyXarOIUX KoueOaHui (PU3NIEeCKOr0 MasiTHUKA

Ne 11 «M3ydyeHne cTaTUCTUYECKUX 3aKOHOMEPHOCTEN»

Ne 14 «Onpenenenue nokaszatens aguadatsl MmerogoMm Kiemana u Jlezopmay

No 21 «MccnenoBanue 3€KTPOCTATHYECKOTO MOJIA C IOMOIIBIO 30HIa»

Ne 24 «Pacmmpenue npezaena M3MEpeHHsI aMIIEpPMETPa IOCTOSIHHOTO TOKa

Ne 28 «Omnpenenenne HHAYKTUBHOCTH KAaTYIIKA 1 MarHUTHOW MPOHUIIAEMOCTH
(eppOMarHuTHOTO TeJa»

Ne 32 «Onpenenenue paanyca KpUBU3HBI JTMH3BI U TIOJIOCHI IPOITYCKAaHUs CBETOPUIIBTpa C
nomouipio konen Herorona»

Ne 34 «Onpenenenve AJIMHBI CBETOBOM BOJIHBI M XapaKTEPUCTUK JUPPAKIIMOHHON pEIIeTKI




CTpyKTypHBI

JJIEMEHT [Tnanupyemble pe3yabTaThl 00yUSHHS OneHouHble CpeaCcTBa

KOMIIETCHIINH
(TmIaHupoOBaHUE, MOCTAaHOBKA U Ne 35 «Onpenenenre KOHIEHTPALMU PACTBOPOB caxapa U MOCTOSHHOM BpaIlleHUs»
00paboTKa IKCIIEPUMEHTA); Ne 36 «CHATHE BOJIBTAMIIEPHBIX XapPAKTEPUCTUK (POTOIEMEHTA U OTIPE/ICTICHUE €TO
—BO3MOXHOCTBIO YYBCTBUTEIBHOCTH
MEXIUCUUIUTHHAPHOTO Ne 41 «MccnenoBanue Bo30yX /I€HUSI aTOMOB T'a3ay»
MIPUMCHEHUS 3aKOHOB (DU3UKH, Ne 42 «Omnpenenenue riaBHBIX KBAaHTOBBIX YHCEN BO30YKICHHBIX COCTOSTHUN aTOMa BOJIOPOAa
—crocobamMu Ne 51 «M3ydenne 3akOHOMEPHOCTEM O-pacrazay
COBEPIIEHCTBOBAHUS Ne 53 «Onpenenenre MakcUMaabHOW SHEPTUH -4aCTUI U MACHTU(DUKALNS PAIHOAKTUBHBIX
poQeCCHOHANIBHBIX 3HAHUU U IpenapaToBy
YMeHI/Iﬁ IIyTEM HCIOJIb30BaHUs TeMmbl AJIL CaMOCTOSATCIIBHOTO U3YUCHU A
BO3MOKHOCTCIH 1. BernyxxaeHnsie kosiebanus. Pe3onanc.
MH(POPMALMOHHOMN CpeIbl. 2. Bonnbl. YpaBHeHUe MIIOCKOH BOIHBL. Da30Basi CKOPOCTh, AJIMHA BOJIHBI, BOJIHOBOE YHUCIIO.

WuTepdepennys u audpaxnust MEXaHHIECKUX BOJTH

3. MexaHuka )XUIKOCTEH U ra3os.

4. PeanbHble Ta3bl.

5. DneMeHThl HEpaBHOBECHOW TEPMOAVMHAMMKH.

6. [IpyHIMIT OTHOCUTENIBHOCTH B 3JEKTPOAMHAMUKE. MarHUTHOE 10JI€ KaK PeIsTUBUCTCKUN
¢ dekr.

7. CepAeuHUKHU B KaTylIKaxX HHAYKTUBHOCTH. Buxpessie Toku dyko.

8. B3aumozelicTBre N3IIy4eHUs C BEIIECTBOM: JIaBJIEHUE CBETA, TFOMUHECIICHIINS,
(hOTOXMMHYECKUE SBJICHUS, TUCTIEPCHUS.

9. DHepreTnyecKkuil CIEKTP aTOMOB ¥ MOJIEKYJI, IPUPOJA XUMUYECKON CBA3H.

10. SAnepuas ¢pusuka. TepmosaepHas sHeprusi. JHEpreTHKa OyayIero.

IIK-23 Cnioco0OHOCTBIO NPUMEHATH HA NPAKTHKE HABBIKU NIPOBEACHHUS U ONMMCAHUS MCCICOBAHUI, B TOM YHCJIe IKCIIEPUMEHTAIbHBIX

3HATb — OCHOBHBIC OIIPCACIICHUA U IIOHATHUS HepequL BOIPOCOB JJII NOATOTOBKHU K DK3aMCHY
busuky, GU3NUECKyIO CYyIIHOCTh SBICHUN U
IIPOLECCOB, MPOUCXOIAIINX B IIPUPOJE U 1. Mexannueckoe asumxenue. [Ipenmer kunematuku. Cuctema oTcueTa.
TEXHUKE; MarepuanbHas Touka. Tpaekropus. Panuyc kpusuznsl Tpackropud. [1yts u

— OCHOBHBIC METOJbI HCCJIICAOBAaHNWI, NEpEMEIICHUC. CKOpOCTB M YCKOPCHUEC KaK MPOU3BOAHEIC PaANyC-BCKTOpPA 110 BpEMCHHU.
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aHaJIM3a ¥ MOJICTTMPOBAHUS (PU3UIECKUX
TPOLIECCOB

HopmanbHoe 1 TaHreHIIMaNbHOE YCKOPEHUSI.

2. [TocrynarenbHOE IBUKEHHE TBEPAOTO Tena. BpamarenbHoe JBUKEHUE TBEPAOTO
Tena. Yol MOBOPOTa. YTIIOBas CKOPOCTh U YIII0BO€ yCKopeHue. CBsI3b MEXKIY
YTJIOBBIMM M JIMHEWHBIMH XapaKTEPUCTUKAMU JIBUOKEHUS.

3. [IepBeiii 3akoH HproTOHA — 3aKOH MHEpLHMH. MHEpLHaNbHBIE CUCTEMBI OTCUETA.
[Tone xak MatepuanbHas MpUYMHA CHIIOBOTO B3auMoaeicTBus. Cuiia u macca. Mmmynbc
tena. Bropou u Tpetuit 3akoHbl Hhr0TOHA.

4, [ToHsiTHE COCTOSIHUS B KIIACCUYECKOW MEXaHUKE. BHEIIHNE U BHYTPEHHHUE CUIIBL.
3aMKHYTbhI€ MEXaHUUYECKHE CUCTEMbI. 3aKOH COXPaHEHUsI UMITYJIbCa U €r0 CBA3b C
OJHOPOJHOCTBIO TPOCTPAHCTBA.

5. DHeprus Kak yHUBepcallbHas Mepa pa3IuuHbIX (OpM ABUKECHUS U
B3auMozeicTBus. MexaHnuueckas sHeprus u padora. Kunernueckas sHeprusi.
[Torenunanehas sHeprus. [lorenunansHoe nosue cui. KoncepBaTuBHBIE CUIIBI U
MOTEHIIMATbHBIC 1MOJs. CBSI3b MEXKY CUIION M MOTEHIIUAIbHON YHEpTUeH.
[ToTennmanpHas SHeprus ynpyrux aedopmaiuii v moss TATOTSHHUSL.

6. 3aK0H COXpaHEHUs MTOJIHOM MexaHu4deckoi sHepruu. CoynapeHue Tel.

7. [TonsiTHe aGCOMOTHO TBEPAOTO Tesna. MOMEHT CHiibl. MOMEHT UMITYNbCa TpU
BpAILIEHUU BOKPYT HEMOJABHKHON OCH. MOMEHT MHEPLIUH MaTEPUATILHON TOUKH U
TBEPAOrO Tena. MOMEHTHI HHEPLIUA HEKOTOPBIX TEN.

8. OcHOBHOE ypaBHEHHUE TMHAMUKH BpaIIaTeIbHOTO JBUKEHUS. DU3NUECKuit
CMBICII MOMEHTa nHepuuu. PaboTa BHEIIHUX CUJI ITPH BPAILICHUH.

9. [Ipeo6paszosanus [Manunes. [Ipunnun otHOcuTenbHOCTH. [locTynarsl
CIelMalIbHOM TeopuH OTHOCUTENbHOCTHU. [IpeoOpa3zoBanus JIopeHla u cieacTBUS U3
HUX.

10.  OcHOBHOI1 3aKOH PEIATUBUCTCKON JMHAMHUKU MaTE€PUATbHON TOUKH.

B3anMocBs3b Macchl 1 dHEpruu. Bpems B ecTecTBO3HaHUU. [ paHUIBI MPUMEHUMOCTH
KJIACCUUECKOW MEXaHUKHU.

11. OcHOBHBIE MTOJI0KEHUS MOJIEKYIApHO-KuHeTHueckon Teopun (MKT). Cocrosiaue
cucteMsl. [TapameTpsl cocrosinusg. PaBHOBECHBIE COCTOSIHUA U TTpoliecchl. Mx
rpadgudeckoe n3oopaxxenne. OMbITHBIC 3aKOHBI UJICATHHBIX Ta30B. Y paBHEHUE
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MenaeneeBa-Knaneipona. OcuoBHoe ypaBHeHne MKT nneanbabix razos. Yucino
CTETeHel CBOOOIBI MOJIEKYIL.

12. 3akoH bonbiiMaHa 0 paBHOMEPHOM pacipeIe]ICeHUH SHEPTUH 110 CTETICHSIM
cB00OaBI. CpeHsis KHHETUYECKasi SJHEPTHsI MOCTYIATEIIBHOTO ABMKCHUS MOJICKYIT.
MonekynsipHO-KHHETHUECKOE TOJIKOBaHHE TeMIieparypbl. CBsI3b JaBJICHHUS,
KOHIICHTPAIIMU U TeMIepaTypbl. BHyTpeHHss SHEPTrHs UACaIbHOTO ra3a.

13. Craructudeckuii Meton uccienoanus. Ckopoctu Moinekyin. [lonstue o
GbyHKIMU pacupeneneHus. 3aKoH MakcBesia Ul pactpeieIeHus] MOJIEKYIT HIeaaIbHOTO
raza no ckopoctsim. Haubomnee BeposiTHas, cpeansis apudpMeTudeckast U CpeaHss
KBaIpaTUYHAsE CKOPOCTH MOJIEKYII.

14, Pacnipenenenue bonpnmana.

15.  Mexanuueckas pabora u Temiora. Pabora, coBepiraemasi ra3oM nMpu H3MEHEHUH
ero oonrema. [lepBoe Havano TepMOIUHAMUKHY.

16. [TpumeHeHHE TTepBOro HavYalla TSPMOJIUHAMUKH K H30IPOIIeCcCaM.
Anmnabatudeckuii mporecc.

17. TernmoeMKoCTh ueanbHOro raza. Makpo- 1 MUKpOCOCTOSIHUS.

18. TepMmoanHaMuyeckasi BEpOATHOCTb. [IoHSATHE 00 SHTPOIHH.

Tepmonnnamuyeckue GyHKIMN cOCTOAHUA. BTopoe Hauano TepmonnHaMuku. Tperbe
Ha4ajo TEPMOAMHAMUKH.

19. CTpyKTypa TEIUIOBbIX JBUTATENe U BTOPOE HauyajIo TEPMOAMHAMUKH.
Koadduunent noneznoro aeictBus uneanpHoro temiosoro apuratens. LHukia Kapuo u
ero KII/JI.

20.  T'apmonumyeckue konedbanus. XapakTepUCTUKUA TAPMOHUUECKUX KOJIeOaHUI:
aMIuInTyna, ¢pasa, 4yactora, HauajabHas ¢a3za. CKOpoCTh U YCKOPEHHUE TOUKU MPH
rapMOHHUYECKOM MEXaHUYECKOM KOJIeOaHUH. YTIPYrue U KBa3Hylpyrue CUibl.
Konebdauus mom qeficTBUEM PTHX CHIL.

21. [IpyxuHHbBIA MagTHUK. PU3UUECKUM U MATEMATUYECKUN MAsSTHUKU.
HuddepennnanbHoe ypaBHeHHE CBOOOIHBIX He3aTyXaroumx kojaedbanuil. ['paguueckoe
n3o00pakeHue KoneOaHui. DHeprus rapMOHUYECKUX KOJIeOaHUH.

22.  JlnddepennmanpHoe ypaBHEHHUE 3aTyXaIONIMX KOJCOAHUI M €ro pelnieHue.
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Yacrora 3aryxaronux kosnebanuid. Jlorapupmuyeckuii nekpemMent. JJoOpoTHOCT.
BrinyxaeHnsie koaeOanust. AMIUIMTYAA U Ga3a BBIHYXKASHHBIX KojeOaHuii. SBiaeHne
pe30oHaHca.

23. Crnoxenne rapMoHHUecKUX Kosebanuit. ClioskeHHe TapMOHUYECKUX KOoJIeOaHui
OJTHOW 4aCTOThI U OJHOTO HarpaBieHus. buenus.

24. Crnosxenue rapmMoHnyeckux kojedanuid. CioxxeHue
B3aMMHO-TIEPIICHIUKYJISPHBIX KOJICOaHUH.

25. DnekTpuyeckue 3apsiabl. JJUCKPETHOCTD SJIEKTPUUECKUX 3aPsI0B. 3aKOH
COXpaHEHMs 3aps/10B B 3aMKHYTOM cucteme. Todyeunsie 3apsaasl. Cuiia B3auMoaecTus
TOYEUYHBIX 3apsA0B B BaKyyMe H BemiecTse. 3akoH Kymnona. HanpspkeHHOCTB
asekTprueckoro nois. ['paduueckoe nzodpaxkeHue nekrpuueckoro mnos. [IpuHuun
CYNEPIO3UINHN AIIEKTPUUYECKHX TTOJIEH.

26.  PaGora cun anexkTpocraTrueckoro nois. [loTeHman 31eKTpocTaTH4ecKoro
nosisi. L{upKyssiyst BEKTOpa HANPsHKEHHOCTH JIEKTPOCTATHYECKOTO TIOJISL.
[ToTeHnManbHBIN XapakTep AIEKTPOCTATUIECKOT0 MoJisl. CBA3b MEXKAY HANPSKEHHOCTBIO
1 oteHnuanoM. [IoTok BEKTOpa AIEeKTPHUECKOTO CMETIICHHS.

27.  Teopema Octporpaackoro-I'aycca ans BEKTOpa 3JIEKTPUUECKOr0 CMEIEHHS.
[Ipumenenue TeopeMsl Uil pacuera moJeil.
28.  TlocTOsHHBIN 7EKTPUUECKUI TOK, €T0 XapaKTEPUCTUKH U YCIOBUS

cymectBoBanusi. CtopoHHue cuiibl. [110THOCTH TOKa. 3akoH OMma B qud depeHnnanbHom
(opMe Kak ceICTBUE NEKTPOHHON TEOPUH JEKTPOIIPOBOAHOCTH METAIIOB. Y IebHas
MIPOBOJMMOCTD U YZeNIbHOE conpoTuBieHne. COnpoTUBICHHE TPOBOJHUKOB, €T0
3aBUCHMOCTB OT TEMIIEpATyphl. DIEKTPOABMKYIIAs CUJIa U HaNlpspKeHue. B3aumocBa3b
HaIpPsHKEHUS, JIEKTPOJIBUKYIIEH CUITBI U Pa3HOCTU MOTEHIMATIOB.

29. 3akoH OMa B MHTErpaJIbHOM (hopMe JIJIsl OTHOPOTHOTO U HEOJAHOPOIHOTO
yuacTkoB. Pa3zBeTBnenHsble enu u npasuia Kupxroga. Pabora u MomHoCTbh
ANEKTPUYECKOro ToKa. 3akoH Jlxoyns-Jlenna.

30. MarnuTtHOoe nosue. BekTop MarHuTHOW HHIYKIUHA. MarHuTHas IPOHUIIAEMOCTh
BellecTBa. BEKTOp HaNpsyKEHHOCTH MAarHUTHOTO MOJs. MarHUTHBII MOMEHT.

31.  TlpuHImN cyneprno3ulMyi MarHUTHBIX nojiei. 3akoH bro-Casapa-Jlamaca.
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HpI/IMCHCHI/Ie OTOr'0 3aKOHA K pacu€Ty MarHuTHOI'O IIOJIA OTPE3Ka IMIpAMOIo IIpoBoaa,
KpYToBOT'O TOKa U AJIMHHOI'O HpSIMOJII/IHef/'IHOI‘O MMPOBOAHUKA C TOKOM.

32. BuxpeBoii xapakTep MarHuTHOTO 1oJis. Teopema 0 HUPKYISIIUI BEKTOpa
MarHUTHON MHAYKIMH (3aKOH MOJIHOTO TOKA).

33. Cuiia Amnepa. 3akoH Amnepa. Cuna Jlopenua. /[BukeHue 3apsKeHHBIX YacTHULL B
MarHuTHOM TIOJIE.

34. MarnuThblil notok. Teopema Octporpaackoro-I'aycca s MarHuTHOro MoJsi.
Pabota no nepemernieHuto NPOBOHUKA U KOHTYpa C TOKOM B MarHUTHOM IIOJI€.

35. MarauTHble MOMEHTBI AJIEKTPOHOB U aTOMOB. HamaruuueHHocTh. MaruutHas

BOCITPUUMYHMBOCTb, €€ CBSI3b C MATHUTHON NMIPOHUIIAEMOCTHI0. THITBI MarHETHKOB.
[Ipupona nua- u mapamMarHeTusma.

36. ®eppomaraetusMm. Marauthsiii rucrepesuc. Jlomensl. Touka Kropwu.
[Ipumenenue heppoMarHeTUKOB.

37. SIBnenune HneKTpoMarHuTHOM UHAYKIMHU. 3akoH Dapazes. Ero BeIBoI U3 3aKOHA
coxpaHeHus sHepruu. [Ipasuno Jlenna. Bpamenue npoBoasnieil paMku B MAarHUTHOM
ToJie.

38.  SIBnenue camomHAYKIUU. MHIYKTUBHOCTE. TOKM M HANIPSKEHUS IPU 3aMbIKAHUN
Y pa3MbBIKaHWM LeNH. SBneHue B3auMHON nHAYKIMK. [IpuHnmn neicTeus
TpaHc(hOopMaToOpOB.

39. DHeprusg MarHuTHOTO nojst. O0beMHast IITOTHOCTh SHEPTUH.

40. BuxpeBoe anexkrpudeckoe nosie. Tok MpOBOAUMOCTH U TOK CMEIIECHHUS.
O060011eHrEe TEOPEMBI O IUPKYJISIIUNA BEKTOPA HAMIPSKEHHOCTH MAarHUTHOTO TTOJISL.

41. Cucrema ypaBHeHH MakcBesuia B MHTETpaIbHOM (hopMme. DIEeKTpOMarHuTHOE
ToJie.

42. [TonsTre BonHbl. KuHEemMaTHKa BOJIHOBBIX MPOLECCOB. BOIHBI IPOIOJIBHBIE U

ronepeyHsle. ['apMoHndeckue BOIHbIL. JJIMHA BOJIHBI, BOJHOBOE 4nCiI0. BomHOBOM
(GpoHT, BOJIHOBas MOBEpXHOCTh. [Imockue u cheprueckue BoHbL. YpaBHEHHE Oerymiei
BOJIHBL. Da30Basi CKOPOCTh. BoTHOBOE ypaBHEHHE.

43. IIepenoc >nepruu BosiHOM. I10TOK BOJIHOBOM 3HEpruu. BekTop YMoBa.
dusnyeckue CIeICTBU U3 ypaBHEHN MakcBera.




CTpyKTypHBI

9JICMCHT [Inanupyemsle pe3ysbTaThl 00y4eHUs OueHouHbIE CpeACTBA

KOMIICTCHIINHU
44, DNeKTPOMarHUTHBIE BOJIHBL. B0o30yKAeHUE IIEKTPOMAarHUTHBIX BOJIH.
HuddepennnansHoe ypaBHEHUE Ul SJIEKTPOMAarHUTHBIX BOJH. CBolcTBa
3JIEKTPOMArHUTHBIX BOJIH. [IepeHOC SHEPrUH 2JIEKTPOMarHuTHOM BOIHOM. Bekrop
YMmosa-IloninTunra. [lIkana 3J1eKTpOMarHUTHBIX BOJIH.

YMETb - IPUMEHATh (PU3NYECKUE 3aKOHBI U Tunosele 3aauus no pusuke

($U3nKO-MaTEeMaTHIECKUI anmapar Js
pELIeHUs TUTIOBBIX U HECTAHAAPTHBIX 33aJauu
110 OCHOBHBIM paszieniam (pu3ukw;

- NPUMEHATH (PU3NYECKUE 3aKOHBI B
npodeccrHoHaIbHON AeATEIHHOCTH,
UCTIOJIB30BaTh UX HA MEXUCIUTUTMHAPHOM
YPOBHE;

- IPUMEHSTH COBpEMEHHOE (pr3muecKoe
00opy0BaHue U PUOOPHI IPU PEILICHUN
NpaKTHYECKHX 33]1ay;

- UCTIOJIb30BaTh OCHOBHBIE IPUEMBI
00pabOTKH IKCIEPUMEHTAIbHBIX JTAHHBIX;

- UCIIOJIb30BaTh CJIOXKHBIE PU3NUECKUE
MOJIENIN /ISl OMUCAHUS PEAbHBIX MPOLIECCOB,
BBIOMPATh METOJIBI X UCCIIETOBAHHUS

1. Pannyc-BeKTOp YaCTULIbI H3MEHSAETCS 110 3aKOHY: r=5t"i+ j+2tk .

Onpenenutsb: 1) ypaBHEHHE TPACKTOPUH YACTHIIbI; 2) CKOPOCTh U YCKOPEHUE YaCTHUIIbI B
MOMEHT BpeMeHH to=1 c; 3) kacaresbHOE U HOPMAJIbHOE YCKOPEHHE TOYKHU B 3TOT )K€ MOMEHT
BpPEMEHH.

2. OauH MOJIb UEATBHOIO OJJHOATOMHOIO T'a3a COBEPILAET MPOLece
1-2-3. To=100K. Ha yuactke 2-3 K ra3y NoJBOJISAT KOIUIECTBO 3 )
ternotel Q.3 = 2,5 k/[oc. Halimute oTHOIIEHNE PaObOTHI A1-2.3, Al
COBEPIIAEMOIT 'a30M B XOJI€ IPOLECCa, K KOMNYECTBY TeIIOThl  Q12.3, | 1/4
MOTJIOEHHOMY Ia30M. ol

P

3. Ha Gapaban paguycom R = 15 cm HamoTaHo HUTH. K KOHIly HUTH HpUBSI3aH IPy3 Maccoi M
= 800 r, KOTOPHIi1 OIycKaeTcs ¢ yckopeHuem a = 1,5 M/, Ornpenenure MOMEHT UHEPITUU
OapabaHa.

4. Crepxenb JyiMHOHN 1,5 M 1 Maccoit 10 KT MOXeT BpalaThCsi BOKPYT HEMOJIBUKHOM OCH,
MIPOXOAAIIEH Yepe3 BepXHHUM KOHell cTepkHA. B cepenuny cTepkHs ynapser myist Maccoi 10
T, JIETAIIAsl B TOPU30HTAILHOM HaIpaBJiIeHUH co cKopocThio 500 M/C 1 3acTpeBaeT B CTEPIKHE.
Ha xaxoii yros OTKJIOHUTCS CTepKEeHb Mocia ynapa’?

5. Onpenenurte, Opu KaKoil TEMIIEpAType ra3a, COCTOAIIETO U3 CMECH a30Ta U KUCIIOPO/a,
HaunboJiee BepOATHBIE CKOPOCTH MOJIEKYJI @30Ta M KHCIopoJa OyayT OTIHYaThCs APYT OT
npyra Ha Av = 30 m/c?
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10. B Tpex BepmMHax KBaaparta co cTOpoHor a=40 cM HaXOAATCS OJIMHAKOBBIC
MOJIOKUTEIbHBIC 3apsiabl 10 6,4 HK kaxablid. HaliTu Hanps)KeHHOCTh U MOTEHIIHUAT
3JEKTPUYECKOTO TO0JI B YETBEPTOU BeplIMHE. PaccunTars pa3HOCTh MOTEHIMATIOB MEXKY
LIEHTPOM KBaJlpaTa 1 4€TBEPTOM BEPIINHOM.

3, I
R g2, 12

3

11. Ha puc. £1=1,0 B, €,=2,0 B, £3=3,0 B, r1=1,0 Om, r,=0,5 Om, r3=1/3 Om, R;=1,0 Om,
R3=1/3 Om. Onpenenure: 1) CHITBI TOKA BO BCEX YYACTKAX IETH; 2) TETUIOBYIO MOIIIHOCTbD,
KOTOpasl BBIIEJSAETCS Ha CONPOTHUBIIEHNH R3.
12. Konpencatop ¢ eMKoCThIO 4 MKD 3apsiiiim OT HICTOYHUKA TOKA ¢ HanpshkeHuem 36 B
U TIPUCOEAMHIIN B ToUKax A u B ¢ OaTapeeil He3apsHKeHHBIX KOHAECHCATOPOB,
n3o0pakeHHOU Ha pucyHke k 3agade 15.3. [lpuuem C1=3mk®dD, C=5 Mx®D, C3=24 M.
Haiitu 3apsin, koTopsiii mociue 3toro Oyzaet uMeTh KoHaeHcatop Cs, 1 U3MEHEHHe 00111ei
JHEPrUM BCEX YETHIPEX KOHJIEHCATOPOB.
13. KpyroBoii Butok pagumycom R=15,0 cMm pacronokeH OTHOCUTENTFHO OECKOHEUHO
JUIMHHOTO TMPOBOJIa TaK, YTO €ro INIOCKOCTh NapajuienbHa nposoy. Ileprnenaukyisp,
BOCCTAHOBJICHHBII Ha MPOBO/J] U3 IIEHTPA BUTKA, SIBJISIETCS HOPMAJbIO K INIOCKOCTH BHUTKA.
Cuna Toka B npoBoae [1=5A, cuia Toka B BUTKe Toku I[p=1A. PaccTositHue ot neHrpa
BHUTKA 70 npoBoaa d=20 cm. Onpeaenute MarHUTHYIO HHIYKIIAIO B IIEHTPE BUTKA.
10. Ha paccrosiHuu a = 1 M OT JJIMHHOTO MPSIMOTO NMPOBoJa ¢ TOKOM | = 1kA HaxoguTcs
KOJIBIIO paauycoM 1 = 1 cM. KoJib110 pacmnosioxkeHo Tak, 4TO MarHUTHBIN MOTOK,
IIPOHU3BIBAIOLIUH €70, MaKcuMaseH. ONpenenuTe, Kakon 3apsj MPOTEUET 110 KOJIbLY ITPU
BBIKJIIOYEHHH TOKa B IipoBojie. ConpoTusienue konbla R = 10 Om.
11. TInockoBbIMyKIIask CTEKJISTHHAS JIMH3A C PAMyCOM KPUBHU3HBI CPeprUECcKOi TOBEPXHOCTH
R =12,5 cm npmkaTa K CTEKISIHHON IUIACTUHKE. J[MaMeTp HEKOTOPOTro TEMHOTO KOJIbIA
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HeroTona B orpaxxenHom cete d1 = 1,0 MM, quameTp ke TEMHOTO KOJIbIIa, TOPSIKOBBIN
HOMEp KOTOporo Ha 5 equnui 6onbie, d2 = 1,5 mm. OnpeaenuTs JUIMHY BOJIHBI CBETA A.

12. Ha nudpakioHHyI0 peneTKy majaeT HopMajabHO My4OK CBETa OT pa3psaIHON TpyOKH,
HaIOJIHEHHOW BOIOpOoIoM. YeMy 10J1KHA ObITh paBHA ITOCTOSIHHAS PELIETKH, YTOOBI B
HarnpasineHuy ¢ = 41° conaganu ase muHuK: Al = 6563 A (MakcHMyM TpeThero mopsaKa) u
A2 =4102 A (MakcumyM 4eTBepTOro mopsaka)?

13. IlepBblii nossipU3aTOp YCTAaHOBJIEH TaK, YTO €r0 MJIOCKOCTh MIPOIMYCKAaHUsl BEpPTHUKAaJIbHA,
BTOPOH MOJSPU3ATOP Pa3BEPHYT IO OTHOLIEHUIO K nepBoMy Ha yrou 200. Bo ckonbko pa3
U3MEHUT HHTEHCHUBHOCTb €CTECTBEHHOIr'0 cBeTa Takas cucrema? [1os KakuM yriom K
BEPTUKAJIE HY)KHO YCTAaHOBHUTH TPETHIA MOJSPU3ATOP, YTOOBI CBET Yepe3 TaKyI0 CUCTEMY HE
npomien?

14. Yepnoe teno narpenu ot temmepatypsl 600 K 1o 2400 K. Bo ckonbko pa3 yBennuuiach
oOu1as TersoBast SHeprus, u3iaydaemas TeaoM? Ha ckoyibko W3MEHUIIach JUIMHA BOJIHBI,
COOTBETCTBYIOIAs MAKCUMYMY SHEPTUH U3IY4YECHUSI U CIIEKTPAJIBHBIN COCTAaB U3JIy4eHUA?

15. ®otoH ¢ sHeprueii 1 MaB paccesuicst Ha cBOOOHOM MOKOUBIIEMCs dliekTpoHe. Haitu
yroJl paccesHusi GOTOHA U KHHETUYECKYIO SHEPTHUIO 3JIEKTPOHA OTJIauH, €CJIH B Pe3ysbTaTe
paccesiHusI IJTMHA BOJTHBI (POTOHA M3MeHMIIach Ha 25%.

16. Ilpm noodyepeaHOM OCBELIEHUH TOBEPXHOCTH HEKOTOPOIO METAJIIA CBETOM C JUIMHAMU
BoJH 0,35MKM u 0,54 MKM 0OHapyXWJIH, 4YTO COOTBETCTBYIOLIUE MAKCUMYMbI CKOPOCTH
(OTO2IEKTPOHOB OTIIMYAIOTCS APYT OT Apyra B 2 pasza. Haiftu paboTy BbIX0/1a JIEKTPOHOB €
MMOBEPXHOCTU ATOr0 METaJIa.

17 Tlydyok mapasnenbHO ABMKYIIUXCS JIEKTPOHOB, MMeoImX ckopoctu 10° M/c, manaer
HOpMaJIbHO Ha Auadparmy ¢ JUIMHHOM Iesbio mupuHoi 1 MkMm. Ha skpane 3a mienbro Ha
paccrostauu 0,5M o0OpasyeTcs qudpakinoHHas KapTuHa. OnpeaenuTs JUHEHHOE PacCTOsSHUE
MeXay IU(ppakIMOHHBIMA MUHUMYMaMU IIEPBOTO MOPSIKA.

18. Bo ckombKo pa3 nedpoiisieBcKast JUIMHA BOJIHBI YaCTULIbI MEHbIIIE HEONPEAECTCHHOCTH AX
€€ KOOpJIMHAThI, KOTOPasi COOTBETCTBYET OTHOCUTENIbHOI HEONPEIeIEeHHOCTH uMnyibea B 1%
?

19. DneKTpoH HAXOIUTCS B 0ECKOHEYHO IrITyO0KOH MOTEHITHAIBHON siMe UpUHOI £. B kakmx
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TOukax B MHTepBaJie () <x < { MJIOTHOCTb BEPOSITHOCTH  HAXOKJAECHUS SJIEKTPOHA HA [IEPBOM
Y BTOPOM SHEPreTHUYECKUX YPOBHIX OJMHAKOBA? BBIUMCINTD IUIOTHOCTh BEPOSITHOCTH IS
3THX ToueK. Pernenne nosicHUTh rpaduyecku.

20. BeryucinuTh MHAYKIIMIO MAarHUTHOTO TOJIS B LIGHTPE aTOMa BOJIOPOJIa, 00pa30BaHHOIO
BpallleHHEM 3JIEKTPOHA IO MEePBOil OOPOBCKOI OpOUTe (CUUTATH BPALIAIOIIMIACS IIEKTPOH
KPYTOBBIM MTOCTOSIHHBIM TOKOM).

21. Tokostmuiics o He" ncmycTun GoToH, COOTBETCTBYIOIIMI FOTOBHOM THHAN CEPUH

Jlaiimana. HaiiTi aHepruto, UMIyJbC U Maccy 3TOro GoToHa.
23
4 o
23. Ilpenapar 92~ maccel M =1 r uznyuaer 1,24-10" a —yactun B cexynay. Haiinure nepuon

IoJIypaciiajia 3Toro rnpemnapara, ero HayajabHyl0 aKTUBHOCTh U aKTUBHOCTB yepe3 1Mpn JieT.
24. Slnpa nutus-7 60MOapAUPYIOTCS MPOTOHaMU. B pe3ynbpTare mpoTeKaHus siIepHOi
peakiuu 00pa3yroTcs J1Be OJMHAKOBBIX YacTHIbl. HailTu umnynbebl 3Tux yactun. Ilof
KAaKUM YIJIOM OHU pasiieratorcsi? CuuTarh, 4YTO SAPO-MUILEHb HEMOBUKHO, a SHEPrus
HaJIETAOIEro NpoToHa paBHa 2,6M»B

BJIAJCTH

- MPAKTUYICCKHUMH HABBIKAMU
WCTIOJIb30BAHUS DJIEMEHTOB (PU3UICCKOTO
HKCIIEPUMEHTA U pelieHus PU3NIecKuX 3a/1au
Ha JIPYTUX TUCIHUIUINHAX,

— HABBIKAMU M METOJAUKaMH 0000IIeHUS
pe3yabTaTOB PEIICHUS 3aad4,
IKCIIEPUMEHTATHHOU AESITeTbHOCTH;

- MEeTOaMH pabOThI Ha OCHOBHBIX
buznyeckux npudopax;

- METOJJaMH SKCIIEPUMEHTAILHOTO
uccienoBanus B pusuke (IUIaHUPOBAHUE,
MOCTaHOBKA U 00pabOTKa SKCIEPUMEHTA);

— BO3MO>KHOCTBIO MEXIUCIUTUTHHAPHOTO

OCHOBHBIMU OLICHOYHBIMH CPEACTBAMU TUTAHUPYEMBIX PE3YJIbTATOB 00YUEHUS JAHHOTO pa3jiena
ciyxar JabopaTropHble pabOThl U UHANBUAYAIbHBIE 3a/IaHUS KaXKIOTO CEMECTpa.

Ilepeuenp nabopaTopHBIX paboT

Ne 4 «MccnenoBanue BpalaTebHOTO ABHKEHUS TBEPOTO TeIa BOKPYT HEMOJIBUKHOM OCH»
Ne 5 «Onpenenenne XxapakTepUCTHK 3aTyXaroIUX KoieOaHui (PU3NYECKOro MassTHUKA

Ne 11 «M3ydeHne cTaTUCTHYECKUX 3aKOHOMEPHOCTEN)

Ne 14 «Onpenenenue nokaszatens aguadatsl MmerogoMm Kiemana u Jlezopmay

No 21 «MccnenoBanue 3€KTPOCTATHYECKOTO MOJIA C TOMOIIBIO 30HIa»

Ne 24 «Pacmmpenue npezaena n3MEpeHHsI aMIIEpMETPa OCTOSTHHOTO TOKa»

Ne 28 «Onpenenenre UHAYKTUBHOCTH KaTYIIKA U MATHUTHOW MPOHUIIAEMOCTH
(beppOMarHuTHOTO TeJa»

Ne 32 «Onpenenenue paanyca KpUBU3HBI JIMH3BI U TOJIOCHI IPOITYCKAaHUs CBETOPUIIBTpa C
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IPUMEHEHUS 3aKOHOB (DU3HKH;

- CI0Cc00aMM COBEPLIEHCTBOBAHMUS
npodeCCHOHATILHBIX 3HAHUI U YMEHHH ITyTeM
MCII0JIb30BaHUsI BO3MOKHOCTEH
UH(POPMALIMOHHOMN CPEIBI.

nomouipio Konen Herorona»

Ne 34 «Onpenenenue JUIMHBI CBETOBOM BOJIHBI U XapaKTEPUCTUK JU(PPAKITUOHHON PELISTKID)
No 35 «Onpenenenne KOHIIEHTpAIMU PACTBOPOB caxapa U MOCTOSHHOM BpaIleHUs»

Ne 36 «CHATHE BOJIBTAMIIEPHBIX XapPAKTEPUCTUK (POTOTIEMEHTA U ONPE/ICTICHUE €TO
YyBCTBUTEIBHOCTU»

Ne 41 «MccnenoBanue Bo30yXICHUSI aTOMOB raza

Ne 42 «Onpenenenue riiaBHbIX KBAHTOBBIX UMCell BO30YKICHHBIX COCTOSIHUM aToMa BOJIOPOIa
Ne 51 «M3yueHune 3akOHOMEPHOCTEN a-pacragar

Ne 53 «Onpenenenre MakCUMalbHOW SHEPTUU B-4acTHIl U UAESHTHU(PUKALNSA PaAHOaKTUBHBIX
IIpernapaToB»

Temsl 1J11 CaMOCTOSTENIBHOTO U3YYEHUS

1. Boinyxaennsie kosnebanus. Pesonanc.

2. Bonnbl. YpaBHeHUE II0CKOHM BOJIHBL. Da3oBasi CKOPOCTH, JJIMHA BOJIHBI, BOJITHOBOE YHUCIIO.
WNuTtepdepennus u nudpakuns MEXaHUYECKUX BOJIH

3. MexaHuKa )KUAKOCTEN U Ta30B.

4. PeanbHble Ta3bl.

5. DneMeHThl HEpaBHOBECHOW TEPMOANHAMMKH.

6. [IpyHIMIT OTHOCUTENBHOCTH B 3JIEKTPOAUHAMUKE. MarHUTHOE MOJI€ KaK eI TUBUCTCKUI
¢ dekr.

7. CepAeuHUKHU B KaTylIKaxX HHAYKTUBHOCTH. Buxpessie Toku dyko.

8. B3auMmozelicTBre N3IIy4eHUs C BEIIECTBOM: IaBJIEHUE CBETA, TFOMUHECIICHIINS,
(hOTOXMMHYECKUE SBJICHUS, TUCTIEPCHUS.

9. DHepreTndeckuil CIEKTp aTOMOB U MOJIEKYJI, IPUPOJA XUMUYECKOU CBS3H.

10. SAnepuas ¢pusuka. TepmosaepHas sHEprusi. JHEpreTHKa OyayIIero.




0) [lopsinok MpoBeeHUsI MPOMEKYTOUHOIM aTTeCTALMU, MOKA3aTe/]H U KpUTEpUu
OlLleHUBAHMS:

[TpoMexxyTouHasi arrecranus TO AUCHUIUINHE «DU3HMKa» BKIIOYAET TEOPETUYCCKUE
BOIPOCHI, TO3BOJISIONINE OLIEHUTh YPOBEHb YCBOCHHSI 00YUYAIOUIMMUCS 3HAHUN, U MPAKTUYECKUE
3a/1aHusl, BBISBISIIONINE CTENIEHb COOPMUPOBAHHOCTH YMEHUH U BIIaJICHUH, POBOIUTCS B (hopme
3ayeTa U 3a4eTa C OLICHKOM.

Ilokazamenu u Kpumepuu oyeHUBAHUA IKIAMEHA:

— Ha OLEHKY «OTJHYHO» (5 6aiioB) — 00yYaromuiics JEMOHCTPUPYET BBHICOKHI YpOBEHb
c(OpPMUPOBAHHOCTH KOMITIETEHIINI, BCECTOPOHHEE, CHUCTEMATHYECKOe M TIyOOKOe 3HaHUe
yueOHOro Marepuaja, CBOOOJHO BBIMOJHSET MPAKTUYECKHE 3a/laHus, CBOOOJIHO OIEepUpyeT
3HAHUSIMH, YMCHHUSIMH, TPUMEHSET UX B CUTYAIlUSIX TOBBIIIICHHON CII0KHOCTH.

— Ha OIICHKY «Xopomo» (4 Oamia) — oOyJaroniuics IEMOHCTPUPYET CPEIHUM YPOBEHBb
c(OPMUPOBAHHOCTH KOMITCTEHIMI: OCHOBHBIC 3HAHHS, YMCHHS OCBOCHBI, HO JIOMYCKAIOTCS
HE3HAYUTENbHbIE OIMOKH, HETOYHOCTH, 3aTPYAHECHHS [IPH aHATUTUYECKUX OTNEpalusiX, IEPeHoce
3HAHWIA U YMEHUI Ha HOBBIC, HECTAH/IAPTHBIC CHUTYAIUH.

— Ha OIEHKY «YIOBJIETBOPUTEJIbHO» (3 Oamia) — oOydarouuiicss JIEeMOHCTPHUPYET
MIOPOTOBBI YPOBEHb C(HOPMHUPOBAHHOCTH KOMIICTEHIIHI: B XO0JI¢ KOHTPOJBHBIX MEPOIPHUSTHI
JOTYCKAIOTCA OIIMOKM, MPOSBISETCS OTCYTCTBHE OTACTIbHBIX 3HAHUM, YMEHHI, HaBBIKOB,
O0OyJarOIIUICSA HCIBITHIBAET 3HAYUTEILHBIC 3aTPYAHCHHS TPH ONECPUPOBAHUM 3HAHUSAMHU U
YMEHHSIMH TPU X MIEPEHOCE HA HOBBIE CUTYALIUU.

— Ha OLIEHKY «HeYy/10BJIETBOPHUTEJIbHO» (2 Oaiia) — 00yJaroluiicss IeMOHCTPUPYET 3HAHUS
He Oornee 20% TeOpeTHUECKOTO MaTepuana, JOMYCKaeT CYIIECTBEHHbIC OIIMOKU, HE MOKET
MOKA3aTh MHTEIUICKTYaIbHbIC HABBIKU PEIICHHSI MPOCTHIX 33]1a4.

— Ha OLEHKY «HeYAOBJIETBOPUTEAbHO» (1 Oamn) — oOyuaromuiicss He MOXET MOKa3aTh
3HaHHWS HA YPOBHE BOCIPOM3BEACHHS M OOBSCHEHUS WH(HOpMAIMU, HE MOXKET IT0Ka3aTh
MHTEIJIEKTYalbHbIe HABBIKM PEIIEHUS MPOCTHIX 3a/1ad.



