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JIner akryaauszanuu padoyeil mporpaMmbl

Pabouas mporpamma nepecMoTpeHa, oocykaeHa u ogoopena it peanuzanuu B 2020 - 2021
y4eOHOM TOJly Ha 3acefanuu Kageapbl Du3nku

[IpoTokom oT ___ 20 . Ne
3aB. kadeapoii M.b. Apkynuc

PaGouast mporpamMmma repecMoTpeHa, 00CcyKaeHa u o1o0pena s peanuzaruu B 2021 - 2022
yueOHOM roy Ha 3acefaHuu kapeapsl Duznku

[Iporokom o __ 20 . Ne
3aB. kadenpoit M.B. Apkynuc

PaGouast mporpamMmma repecMoTpeHa, 00CcykaeHa u 0100peHa s peanuzanuu B 2022 - 2023
yueOHOM roy Ha 3acefaHuu kageapsl Duznku

[Iporokom o __ 20 . Ne
3aB. kadenpoit M.B. Apkynuc

Pabouas mporpamma nepecMoTpeHa, o0cykaeHa u ofgoopeHa i peanusanuu B 2023 - 2024
y4eOHOM TOJly Ha 3acefaHuu Kageapbl Du3nku

[IpoTokonm oT ___ 20 r. Ne
3aB. kadeapoii M.b. Apkynuc




1 Iesin ocBOCHUSI TN CUMILTAHBI (MOAYJIS1)

[TonydeHue cTyaeHTaMH OCHOBOIIOJNATAIONINX TMPEACTaBICHUN O (yHIaMEeHTaTbHOM
CTPOCHUM MaTepud U (PU3NYECKUX TNPUHIUNAX, JIeKAllMX B OCHOBE COBpPEMEHHOM
€CTECTBCHHOHAYYHOW KapTHHBI MHpa; (HOpMHpOBAHHE y CTYIACHTOB COBPEMEHHOIO
€CTECTBEHHO-HAYYHOI'O0 MHPOBO33PEHMSI; Pa3BUTHE HAYYHOTO MBIIUIEHUS W paclIupeHHe
HAyYHO-TEXHHYECKOTO KPYro3opa; OBJAJEHHUE OCHOBHBIMH (PU3MYECKHUMH KaTErOpHUsIMH,
HNOHATUSIMH M (yHIaMEHTAIbHBIMU (DU3MUECKUMU 3aKOHaMH; MOJydyeHHUE MpeICTaBICHU o
dbyHIaMEHTAIBHBIX KOHICTIIHIX COBPEMEHHOT'O €CTECTBO3HAHUS KaK Pe3yabTaTa HUCTOPUIECKOTO
mpolecca; OBJAJCHHE NMPUEMaMH M METOAAMM pPEIIeHUs KOHKPETHBIX 3a7ad W3 Pa3IN4HbIX
oOmacteil (M3MKK, YMEHHUS BBIICTUTH KOHKPETHOE (hu3nueckoe cojep’kaHhe B MPHKIATHBIX
3amavax Oymymiedl mpodeccuoHaIbHON NeSITeNbHOCTH; (DOPMUPOBAHNE HABBIKOB MPOBEICHUS
(U3UYECKOTO DKCIEPUMEHTa, MO3BOJISIIOIIUX UM  BIIOCIEJACTBHUU OBIAACTh KOMIUIEKCOM
komnereHuuii, npeaycMorpeHHsix @PI'OC BO mno wnampasinenuto mnoarotoBku 08.03.01
«CTDOUTENHCTBO VHUKAIIBHBIX 3TAHUHN U COODVIKEHUI».

2 MecTO TMCUMILUTHHBI (MOAYJIs1) B CTPYKTYpe 00pa3oBaTeIbHOM NMPOrpaMMbl

JuctumrHa Ou3nka BXOIUT B 005A3aTENbYI0 YacTh y4eOHOrO IiaHa 00pa30BaTeIbHOM
IPOTPaMMBI.

Jins  W3ydeHUs  AMCUMIUIMHBL ~ HEOOXOAMMbI  3HaHUS  (YMEHHMs,  BIAJCHUS),
c(OpPMHUPOBAHHBIC B PE3YIIbTATE U3YUCHHSI TUCITUTUTUH/ IPAKTUK:

HuctmmummHa — «@u3uka»  0a3Wpyercss Ha  €CTECTBEHHOHAYYHBIX  JUCIUTUTHMHAX:
MaTeMaTuka, GU3nKa, XUMHUs B 00bEME CpEeTHEH IIKOJIBI.

3HaHus (YMEHHMs, BIaJCHUs), MOJyYCHHbIE NPH M3YYCHUU TAHHOM TUCHUIUIMHBI OyIyT
HEOOXOAUMBI TSl U3yUCHHS TUCIUTLTIH/TIPAKTHK:

ConpoTuBieHnEe MaTEpUaIoB

DNEeKTPOTEXHHUKA

[ToxroToBka K caade u caada rocyaapCcTBEHHOTO IK3aMeHa

CrpourenbHas MEXaHUKA

CrpoutenbHas Gpusnka

TexHUYecKast TEIUIOTEXHUKA

OCHOBBI MEXaHHUKH U Pa3pyLICHUS

3 Komnerenuuu o0y4aromerocsi, popMupyemMbie B pe3yabTaTe 0CBOCHUS

AUCHMIUIMHBI (MOAYJIS) U IVIAHUPYEMbIe pe3yJbTaThl 00y4YeHUs

B pesynapTaTte ocBoeHMs mucHMIUIMHBI (MOayis) «Ddusuka» oOydaronmuics TOJDKEH
O6Hal[aTb CJIC,Z[yIOH_II/IMI/I KOMIICTCHIIUAMMU

KO,Z[ HHJAUKATOpa I/IH,Z[I/IKaTOp JOCTHIXXCHUA KOMIICTCHIITM

OIIK-1 Criocoben pemath MpUKJIAAHBIC 33/1a4d CTPOUTEIHHON OTPACIH, UCTIONB3Ysl TEOPHIO U
MeTOIbI (QYHIAMEHTAIbHBIX HAYK

OIIK-1.1 Ompenenser XapakTEPUCTUKH (PU3NUECKOTO M XHMHUUYECKOTO IpoIecca
(sIBIIEHMST), XapaKTEPHOTO AJIsi 0OBEKTOB CTPOUTEIIBHOM OTpaciiv, Ha OCHOBE
TEOPETUYECKOT0 M HKCIIEPUMEHTAIbHOI0 UCCIEA0BaHUN

OIIK-1.2 BreimonHsieT  pacyeTsl  CTPOUTENBHBIX  KOHCTPYKIIMA W OOBEKTOB
CTPOUTCIIbCTBA, OLCHUBACT HNX HAJACKHOCTH HCIOJB3yd MATCMATUYCCKOC
MOJIETTMPOBAaHUE, AHAIUTUYECKYIO TEOMETPUIO U MaTeMaTHUECKUI aHAIU3

OIIK-1.3 Pemraer mpukiagHple 3aadyd ¢ MOMOIIBID MaTeMaTHYECKOro amrmapara,
HCIIOJIB3YA TCOPHUIO 1 MCTOAbI d)YH,Z[aMeHTa.HBHBIX HayK




4. CTpyKTypa, 00bEM U coepRkaHne TUCHUIINHBI (MOIYJIS)
OO6mas Tpy10€MKOCTh AUCIUIUIMHBI COCTABIISICT 7 3a4E€THBIX €IWHUIl 252 akaja. 4acoB, B TOM

qUCJIC:

— KOHTaKkTHas padora — 180,9 akan. yacos:
—ayautopHas — 175 akaj. 4acos;
— BHEayauTOpHad — 5,9 akaj. 4acoB

— caMocCTosITeNNbHAs paboTa — 35,4 akaJl. 4acoB;

— IOATOTOBKA K 3K3ameHy — 35,7 akaj. yaca

dopma arTecTaluH - 3a4ET, FIK3AMEH

pecypcos.

AynuropHas = =
o | wonraxrHas pabota E q:,( dopma TEKyILEro
Pazpen/ Tema 3 (B akaz. uacax) £ Bun y HOHTPOILA Koxn
N — 2 g © | camoctosTensHoif | yemesaeMocTu | o
@) g £ paboThI MPOMEKYTOYHOM
Tex. mab. | mpaxT. g arTecTaluu
3aH. 3aH. | QO &
1. DduznuecKue OCHOBBI
MEXaHUKH
MOJIrOTOBKA K
HPaKTHIECKOMY
3aHSTHIO;
BBITIOJTHEHHUE
MPAKTHISCKHX
1.1 Kunemaruka pabot (MJ13); 1POBCpKa OIK-1.1,
MOCTYNATEIbHOTO u 2 2 CaMOCTOSITEIBHOE HHHHBHHYaJ‘ILHHX OIIK-1.2,
BpAIaTeIbHOTO JABIKEHUS u3yueHue yueOHOu At OIIK-1.3
w HayHOR cemuHap Ne 1;
JIUTEPaTypHl B TOM
qHCIe
INEKTPOHHBIX
pecypcoB.
1 MOJIrOTOBKA K
nabopaTopHOMY,
CEMUHAPCKOMY U
HPaKTHIECKOMY
3aHSTHIO; MpoBepKa
BBITIOJTHEHUE VHIUBHUAYaIbHBIX
1.2 JlnHamuka MPAKTHIECKUX 3a/1a4; OIIK-1.1,
MOCTYNATEIBHOTO u 2 4/11 2 1 pabor (M/13); 3ammTa OIIK-1.2,
BpAaIaTeIbHOTO JABIKEHUS CaMoCTOsITeNbHOE |  JTaOOPaTOPHBIX OIIK-1.3
u3ydeHue yueOHoU pabot Ne 4;
Y HAyIHOH cemuHap Ne 2;
JIUTEPATyPHI B TOM
qucIie
INEKTPOHHBIX




IOAroTOBKA K

nabopaTopHOMY,
CEMHHApCKOMY U
HPaKTHIECKOMY
3aHATHIO; TIpoBepKa
BBITIOJTHEHUE VHIUBHAAYaIbHBIX
1.3 3aKombl coxpaeHHs B MPAKTHIECKUX 3a/1a4; OIIK-1.1,
4 6/31 | 2/11 2 pabor (M/13); 3amuTa OIIK-1.2,
MEXaHHUKe .
CaMOCTOSITENIEHOE nabopatopHoi OIIK-1.3
n3yuyeHue y4eOHOU pabotsr Ne 1;
Y HAYIHOH cemuHap Ne 3;
JIUTEPATYPHI B TOM
qucie
3JIEKTPOHHBIX
pecypcos.
HOATOTOBKA K
1a60paTOpHOMY,
CEMUHAPCKOMY U
MIPaKTUYECKOMY
3aHATHIO; IpOBEpKa
BBIITOJIHEHUE HHIUBHIYaATbHBIX
1.4 MexaHIIeCKIe MPAKTHIECKUX 3a/1a4; OIIK-1.1,
2 4/11 1 1 pabor (M/13); 3aImTa OIIK-1.2,
KOJIe0aHUS ¥ BOJIHBI
CaMoCTOsITeNIbHOE |  JTaOOPaTOPHBIX OIIK-1.3
nzyueHue yueOHoi| pabot Ne 5, 7;
Y Hay4HOU cemuHap Ne 4;
JIUTEPaTypHl B TOM
qucie
JNEKTPOHHBIX
pecypcoB.
MOJITOTOBKA K
nabopaTopHOMY,
CEMHHApCKOMY U
HPaKTHIECKOMY IpoOBEpKa
3aHATHIO; MHIUBHIYaATbHBIX
BBITIOJTHEHUE 3a1ad;
15 PelsTHBHCTCKAS MPAKTUYECKUX OTYET O OIIK-1.1,
2 111 | 2,1 pador (M13); BBIIIOJTHEHUH OIIK-1.2,
MeXaHUKa .
CaMOCTOSITEIBHOE BUPTYaJIbHOMI OIIK-1.3
u3yueHue ydeOHoi| nabopaTopHBIX
U Hay4HOU pabotst Ne 1;
nuTepaTypsl B Tom| cemuHap Ne 5;
qucie
JNEKTPOHHBIX
pecypcoB.
Uroro no pazmeny 12 | 14/51 | 821 | 7,1

2. Craructuueckas (usnka u
TEPMOANHAMHKA




IOAroTOBKA K

nabopaTopHOMY,
CEMHHApCKOMY U
MPAaKTUYECKOMY
3aHATHIO; TIpoBepKa
BBINIOJIHEHUE WHIMBUYaJIbHBIX
21 Cratuermucckas MPAKTHIECKUX 3a/1a4; OIIK-1.1,
4/11 2/11 pabor (M/13); 3aImuTa OIIK-1.2,
(usuka .
CaMOCTOSITENIEHOE nabopatopHoi OIIK-1.3
nzyueHue yueOHoi| paboter Ne 11;
Y HAYIHOH cemuHap Ne 6;
JIUTEPATyPHl B TOM
yucie
3JIEKTPOHHBIX
pecypcoB.
MOJTrOTOBKA K
1a60paTOpHOMY,
CEMHHApCKOMY U
MIPaKTUYECKOMY
3aHATHIO; poBepKa
BBIITOJIHEHUE WHAMBUAYaJIBHBIX
MPAKTHIECKUX 3a/1a4; OIIK-1.1,
2.2 TepMouHaMuKa 421 2/11 pabor (M/13); 3aImTa OIIK-1.2,
CaMOCTOSITENIEHOE nabopatopHoi OIIK-1.3
n3ydenue yueOHoi| paboTsl Ne 14;
Y Hay4HOU cemuHap Ne 7;
JIUTEPATypbl B TOM
qucie
3JIEKTPOHHBIX
pecypcoB.
Uroro no pazmeny 8/3U | 4121
3. DIeKTPUYECcTBO U MarHETU3M
MOJrOTOBKA K
1a60paTOpHOMY,
CEMHHApCKOMY U
MIPAKTUYECKOMY
3aHATHIO; IpoBepKa
BBIITOJIHEHUE WHAMBUAYAJIbHBIX
3.1 DnexTpocTatuyeckoe MPAKTHIECKUX 3a/1a4; OIIK-1.1,
mnoje B BakyyMé M B 4/11 2/11 pabor (M/13); 3aImMTa OIIK-1.2,
BEIIECTBE CaMOCTOSITENIEHOE nabopatopHoi OIIK-1.3
nzyueHue yueOHoi| pabotsl Ne 21;
Y HAYIHOH cemuHap Ne §;
JIUTEPATYPHl B TOM
yucie
3JIEKTPOHHBIX

pecypcos.




3.2 IlocTostHHBIH
SIEKTPUIECKUI TOK

4/21

2/11

MOATOTOBKA K
nabopaTopHOMY,
CEMHHAPCKOMY H

HPaKTHIECKOMY
3aHATHIO;
BBITIOJTHEHUE
MIPAKTHIECKUX
pabor (M/13);
CaMOCTOSITEbHOE
u3ydeHue yueOHoH
Y HAYIHOH

JIUTEPATYPHI B TOM

qucie
JNIEKTPOHHBIX

pecypcos.

MpoBepKa
WHIMBUYaJIbHBIX
3a71ad4;
3amuTa
nabopatopHoi
pabotsr Ne 24;
cemuHap Ne 9;

OIIK-1.1,
OIIK-1.2,
OIIK-1.3

3.3 MarauTocraTu4eckoe
noje B BakKyyMe€ U B
BCILICCTBE

HOATOTOBKA K
CEMHHAPCKOMY H
HPaKTHIECKOMY
3aHSTHIO;
BBITIOJTHEHUE
MPAKTHICCKUX
pador (M13);
CaMOCTOATEIbHOE
u3yueHue yueOHOU
1 Hay4HOU
JIUTEPaTypHl B TOM
qHCIIe
INEKTPOHHBIX
pecypcoB.

TpoBepKa
WHIMBUYaJIbHBIX
3aJ1a4;
cemuHap Ne 10;

OIIK-1.1,
OIIK-1.2,
OIIK-1.3

3.4 DneKTpoMarHuTHas
MHIYKIHS.
DNeKTpOMarHuTHbIC
kosieOanus. [lepeMeHHBII
INEKTPUUECKUIN TOK

6/31

MOATOTOBKA K
nabopaTopHOMY,
CEMHHAPCKOMY H

HPaKTHIECKOMY
3aHATHIO;
BBITIOJTHEHUE
MIPAKTHIECKUX
pabor (M/13);
CaMOCTOSITETbHOE
u3ydeHue yueOHoM
Y HAYIHOH

JIUTEPATyPHI B TOM

qucIe
JNIEKTPOHHBIX

pecypcos.

MpoBepKa
WHIMBUTYaAJbHBIX
3a71ad4;
3aIMTa
11ab0paTOPHBIX
pabot Ne 27, 28;
cemuHap Ne 11;

OIIK-1.1,
OIIK-1.2,
OIIK-1.3

HWroro no pazagery

18

14/611

6/211

Wroro 3a cemectp

36

36/1411

18/61

16,1

3a4éT

4. OnTuka




MOJITOTOBKA K
nabopaTopHOMY,
CEMHHApCKOMY U
HPaKTHIECKOMY
3aHATHIO; 1posepia
WHIUBHIYaTbHBIX
BBITIOJTHEHUE ]
4.1 BonHoBas  omnrTHKa MPAKTHIECKUX salad, OIIK-1.1,
(uaTephepeHys, 8 8/1U 4/11 pabor (M/13); sauura OIIK-1.2,
11abopaTOPHBIX
JTUPPaKIUS, TOMSPU3ALIHS) CaMOCTOATENbHOE paGor Ne 32, 34, OIIK-1.3
H3y4eHHE yr{e?Hon 35
11 HayaHOH cemuHap Ne 12;
JIUTEPATYPHI B TOM
qucie
3JIEKTPOHHBIX
pecypcos.
2
HOATOTOBKA K
1a60paTOpHOMY,
CEMUHAPCKOMY U
MIPaKTUYECKOMY
3aHATHIO; IpOBEpKa
BBIITOJIHEHUE HHIUBHIYaATbHBIX
MPAKTHIECKUX 3a/1a4; OIIK-1.1,
4.2 KBaHTOBAas ONTHKA 6 6/21 2/11 pabor (M/13); 3aImTa OIIK-1.2,
CaMOCTOSITENIEHOE nabopatopHoi OIIK-1.3
n3ydenue yueObHoi| paboTsl Ne 36;
Y Hay4HOU cemuHap Ne 12;
JIUTEPaTypHl B TOM
qucie
JNEKTPOHHBIX
pecypcoB.
Uroro no pazmeny 14 | 14/31 | 6121
5. ®u3uka aToma
HOATOTOBKA K
1a60paTOpHOMY,
CEMUHAPCKOMY U
MIPAKTUYECKOMY
3aHSTHIO; IpoOBEpKa
BBIITOJIHEHUE WHIUBHIYaATbHBIX
MPAKTHIECKUX 3a/1a4; OIIK-1.1,
5.1 ®Owusuka atoma 2 6 8/11 | 4121 pabor (M/13); 3ammrTa OIIK-1.2,
CaMoCTOsITeNIbHOE |  JTaOOPaTOPHBIX OIIK-1.3
n3ydenue yue6Hoi| pabot Ne 41, 42;
Y HAYIHOH cemuHap Ne 13;
JIUTEPATyPHI B TOM
qucIe
3JIEKTPOHHBIX
pecypcos.
HWroro no pazaery 6 &/11 | 421
6. ®usuka TBEpAOro TeIa.

DJIeMEHTBI KBAHTOBOW (DH3HKH




IOAroTOBKA K

nabopaTopHOMY,
CEMHUHApCKOMY;
BBITIOJTHEHUE IpoOBepKa
MPAaKTHYCCKUX | WHIUBHAYaJIbHBIX
6.1 dusnka TBEpAOrO TEMA. pabdor (M13); 3a/1a4; OIIK-1.1,
DJeMEHTHI KBaHTOBOM| 2 6 6/11 2/11 4 | caMoCTOsITEILHOE 3aImTa OIIK-1.2,
(uzukn u3yueHue yueOHOi| mabopaTropHOi OIIK-1.3
W Hay4HOHU pabotst Ne 44;
nuTepaTypsl B Tom| cemuHap Ne 14;
qucie
JNEKTPOHHBIX
pecypcoB.
Uroro no pazmeny 6 6/11 | 2/11 4
7. dusuka saapa "
9JIEMEHTAPHBIX YaCTHI
HOATOTOBKA K
1a60paTOpHOMY,
CEMUHAPCKOMY U
MIPaKTHYECKOMY
3aHATHIO; IpOBEpKa
BBITIOJTHCHUE HMHIUBHIYATbHBIX
71 Quska spa u MPAKTHIECKUX 3a/1a4; OIIK-1.1,
) 2 8 6/11 | 5/11 | 4,3 pabor (M/13); 3amuTa OIIK-1.2,
JJNIEMEHTAPHBIX YaCTHI] .
CaMOCTOSITENIEHOE nabopatopHoi OIIK-1.3
u3ydenue yueOHoi| paborsl Ne 51, 53
Y HAyIHOH cemuHap Ne 15;
JIUTEPATyPHI B TOM
qucie
JNEKTPOHHBIX
pecypcos.
Hroro no pazaeny 8 6/11 | 5/11 | 4,3
HWroro 3a cemectp 34 | 34/61 | 17/61 | 19,3 9K3aMeH
Hroro no gucuuiinge 70 |70/2011|35/121 | 35,4 3a4eT, 9K3aMeH




S O6pa3oBare/ibHbIe TEXHOJIOTUH

[Ipn peanu3anuu pa3IUYHBIX BHUAOB ydeOHOW paboTel HambOoiee 3dQeKTUBHBIC
pe3yNbTaThl OCBOGHUSI IUCHUIUIMHBI «®Du3nKa» AT TPaJUIHOHHBIE 00pa3oBaTeIbHBIC
TEXHOJIOTUM,  TEXHOJOTMU  MpOOJIEeMHOro  OOy4eHHs, HHTEPAKTUBHBIE  TEXHOJOTHUH,
UH(POPMALMOHHO-KOMMYHUKAIIMOHHBIE 00pa30BaTeIbHbIC TEXHOJIOTHH.

1. ®opMbI yUeOHBIX 3aHATHH C HCTIOJIb30BAaHUEM TPAAUITMOHHBIX TEXHOJIOTHIA:

WudopmanvonHas  JIeKUMsS—  IOCIEIOBATENbHOE  HM3JIO0KEHHWE  MaTepuaia B
JTUCIUIUIMHAPHON JIOTHKE, OCYIIECTBISIEMOE MPEUMYIIECTBEHHO BepOalIbHBIMU CpEICTBAMU
(MOHOJIOT MPENOo1aBaTeNs).

CemuHap — Oecesia mpenojaBaTesis ¥ CTYI€HTOB, 00CYX/IeHHE 3apaHee MOATOTOBICHHBIX
COOOImIEHHH TO KaXIOMy BONpPOCY IUIaHA 3aHATHUS C EAMHBIM JJIi BCEeX IepeuHeM
PEKOMEHIyeMO#1 00513aTeTbHON U TOTIOTHUTEIBHON JINTEPATyPHI.

[IpakTHyeckoe 3aHATHE, MOCBALICHHOE OCBOCHUIO KOHKPETHBIX YMEHHMH M HABBIKOB IO
MPEIOKEHHOMY alrOPUTMY.

JlaGopaTopHnas paboTa — opranu3zaiys yueOHoM pabOThI C pealbHBIMU MaTePHAIBLHBIMHU U
MH(OPMALMOHHBIMU O0BEKTaMH, HKCIEpPUMEHTalbHas paboTa C aHaJIOrOBBIMH MOJIEISIMHU
peabHBIX 00BEKTOB.

2. ®opMbl y4eOHBIX 3aHITHI C HCTIOIB30BAHUEM TEXHOJIOTHI TPOOJIEMHOTO 00yUEHUS:

[IpobnemHass JneKIus — U3NOKEHUE MaTepHaja, TMpearoarainee MOCTaHOBKY
NpoOJIEMHBIX W JUCKYCCUOHHBIX BOIIPOCOB, OCBELICHHE PpA3IUYHBIX HAYYHBIX IOAXOJIOB,
ABTOPCKHE KOMMEHTApUH, CBSI3aHHBIC C PA3IMYHBIMH MOJCISIMU HHTEPIPETAIUU H3y4aeMOTO
MaTepuana.

[IpakTuyeckoe 3aHsATHE B (popMe NpaKkTUKymMa — OpraHu3anus ydeOHOH paboTsl,
HalpaBJ€HHAs Ha peIIeHHUE KOMIUIEKCHOW Y4eOHO-TI03HABAaTEIbHON 3amayu, TpeOyromield oT
CTYyJICHTa IPUMEHEHHUS KaK HAYYHO-TCOPETHUECKUX 3HAHUM, TaK U IPAKTUICCKIX HABBIKOB.

3. ®opMbl yUeOHBIX 3aHATUHN C UCIOIb30BAaHUEM CIIEUATHU3NPOBAHHBIX HHTEPAKTUBHBIX
TEXHOJIOTHIA:

Jlexuns «oOpaTHOM CBS3M» — JICKIUSA—TIPOBOKAIMS (M3T0OKEHUE MaTepHalia ¢ 3apaHee
3a-TUTAaHUPOBAHHBIMU OMIMOKAMH), JEKIUsA-0ecea, TeKIUI-TUCKYCCHSL.

CemuHap-ITUCKycCUsl — KOJUICKTUBHOE OOCYXKAEHHE KaKoro-JIMOO CIIOPHOTO BOIpPOCa,
npoOsieMbl, BBISBICHHE MHEHUM B Trpymne (MEXIPyNIoBOM Juanor, IUCKycCHs Kak
CIIOP-JIUaJIor).

4. ®opMbl y4eOHBIX 3aHITHI C UCIOJIB30BaHNEM MH(GOPMAIIMOHHO-KOMMYHHUKAIIMOHHBIX
TEXHOJIOTHIA:

Jlexuus-Bu3yanuszanusi — H3JI0KEHUE COJEP)KaHUSA COMPOBOXKIACTCS TMpe3eHTaluei
(meMoHCTpaIeil yueOHbIX MaTepHaiOB, MIPEICTABICHHBIX B PA3IMYHBIX 3HAKOBBIX CUCTEMaX, B
T.4. WUTIOCTPATUBHBIX, paUuecKux, ayJuo- U BUAEOMATEPUAJIOB).

[IpakTuyeckoe 3aHATHE B (OpME NPE3CHTAIMU — MPEACTaBICHUE pPE3YIbTaTOB
MIPOEKTHOIN WJIM MCCIIEeI0BATENIbCKON AESITENbHOCTH C HMCIOJNb30BAHUEM CHEIMAIN3UPOBAHHBIX
MPOTPaMMHBIX CpPEJI.

6 YueOHO-MeTOANMYECKOE 0O0ecIiedeHHe CAMOCTOSITeIbHOM padoThl 00y4arouXxcst
[IpencraBneHo B mpuaoxeHuu 1.

7 OneHOYHbBIE CPeCTBA IJIsl IPOBEAeHNUs POMEKYTOYHOH ATTEeCTALUMN
IIpencraBieHbl B IPUIIOKEHUU 2.

8 YuebOHo-MeToan4ueckoe 1 MHGPOPpMALIMOHHOE 00eciedeHHe TN CIIUTLINHBI
a) OcHoBHas JIUTEpaTypa:

1. lemumuenko, B.U. ®usuka : yueonuk / B.U. lemuguenko, N.B. Jlemumnuenko. — 6-¢
u3a.,nepepad. m gom. — MockBa : MHOPA-M, 2016. — 581 c¢. - Pexum ngocryma
https://znanium.com/]. — (Bricmiee oOpazoBanme: bakanaspuar). - ISBN 978-5-16-010079-1



(print) ; ISBN 978-5-16-101800-2 (online). - Tekctr : oanektponnbii. - URL:
https://znanium.com/read?1d=292683 (mara oOpamenus: 28.10.2020). — Pexxum noctyma: mo
IIOIITHCKE..

0) /lonoiHuTeIbHAS TUTEpPATYpA:

1. Ky3neno, CU.®usuka: Mexanuka. Mexannueckue KojieOaHus ¥ BOJIHBL. MOJIEKyIIsIpHast
¢usuka. Tepmoaunamuka : yae0. mocooue / C.1. Ky3nenon. — 4-¢ u3., ucup. u aomn. — MockBa
: By3zoBckuii yueonuk: UHOPA-M, 2014. — 248 c. - ISBN 978-5-9558-0317-3 (By3oBckuii
yueOHuk) ; ISBN 978-5-16-006894-7 (MIH®PA-M). - Tekcr : snektpoHHbii. - URL:
https://znanium.com/read?id=149547 (mara oOpamenus: 28.10.2020). — Pexxum noctyma: mo
MTO/IMHKCKE.

2. Ky3nenos, C.1. ®usnka: OCHOBHI 2JICKTPOJUHAMUKH. DJIEKTPOMArHUTHBIE KOJICOAHHS 1
BOJIHEI : yueb. mocobue / C.U. Ky3nenoB. — 4-e u3z., ucnp. u gomn. — Mocksa : By3oBckuit
yueOnuk ; UTHOPA-M, 2015. - 231 c. - ISBN 978-5-9558-0332-6 (By3oBckuii yueoHuk) ; ISBN
978-5-16-009123-5 (MHDPA-M, print) ; ISBN 978-5-16-101657-2 (MHD®PA-M, online). - Texct
: anekTpoHHbId. - URL: https://znanium.com/read?id=215043 (mara obpamenus: 28.10.2020). —
Pexum nocrtyna: 1o nmoamnucke.

3. Ky3nenos, C. 1. ®uszuka. BonHoBas ontuka. KBaHTOBas mpupoa U31ydeHsl. DJIE€MEHTbI
aTOMHOM U siiepHoi pusuku: YueoHoe nocodue / Kysuenos C.U., Jlugep A.M.-3 uz ., nepepad. u
nom. - Mocksa :By3osckuit yueonuk, HUL[ MTHD®PA-M,2015-212¢. ISBN 978-5-9558-0350-0. -
Texct : osnektponHbd. - URL: https://znanium.com/read?id=176340 (mata oOpameHus:
28.10.2020). — PexxuM gocTyma: 1mo moAI1cKe.

B) MeToanyeckue yKazaHusi:

1. Aceiryxuna, I'. H. ®u3nka : MmeTonuueckoe mocodue st CaMOCTOSATEIbHON TOITOTOBKH K
nabopatopHbIM 3aHATUAM. Y. 1. Mexanuka u monekymspHas pusuka / I'. H. Acsuryxuna, C. M.
INonoBuzuuH, C. I'. Murpanosa ; MI'TY. - Marauroropck : MI'TY, 2012. - 1 31eKTpOH. ONT. JUCK
(CD-ROM). - 3aru. ¢ tutya. 3kpana. - URL:
https://magtu.informsystema.ru/uploader/fileUpload 7name=2933.pdf&show=dcatalogues/1/1134
650/2933.pdf&view=true (nata obpamenus: 23.10.2020). - MakpooObekT. - Tekcr :
3JIEKTPOHHBIN. - CBelleHust JocTynHbI Takke Ha CD-ROM.

2. ®u3uka : METoAMYecKoe mocolOue il CaMOCTOSITEIbHOH MOATOTOBKHM K J1a0OpaTOpHBIM
3aHATUAM. Y. 2. DnexkTpuyecTtBo U MarHetusM, ontuka / I'. H. Aceuiryxuna, C. M. I'onoBu3HMH,
C.T. Murpanosa, E. C. Cadonosa ; MI'TY. - Marautoropck : MI'TY, 2012. - 1 snekTpoH. onT.
JIMCK (CD-ROM). - 3ari. c TUTYIL. JKpaHa. - URL:
https://magtu.informsystema.ru/uploader/fileUpload 7name=2991.pdf&show=dcatalogues/1/1134
925/2991.pdf&view=true (marta oOpamenus: 23.10.2020). - MaxkpooOsekT. - TekcT
AJIEKTPOHHBIN. - CBeneHus goctynHsl Takke Ha CD-ROM.

2. Mexanuka. MonekynspHas Qu3uka U TepMOIUHAMUKa : JlabopatopHbid npaktukyMm / E. H.
Acranos, 3. H. boruesa, JI. C. JommkenkoBa u ap. ; MI'TY. - Maruuroropck : MI'TY, 2016. - 1
3neKTpoH. onT. guck (CD-ROM). - 3arn. ¢ turyn. okpaHa. -  URL:
https://magtu.informsystema.ru/uploader/fileUpload ?7name=2420.pdf&show=dcatalogues/1/1130
121/2420.pdf&view=true (mata oOpamenus: 23.10.2020). - MakpooOsekr. - TekcT
JIEKTPOHHBIN. - CBeneHus goctynHsl Takke Ha CD-ROM.

r) Ilporpammuoe o0ecnneuenue u UHTEpHET-pecypcehI:
IIporpaMmmHoOe obecnieyeHue

Haumenosanue [10 Ne norosopa Cpoxk nelicTBUS JTMLIEH3UH
MS Windows 7

Professional(mns  |A-1227-18 ot 08.10.2018 11.10.2021
KJIACCOB)




MS Office 2007
Professional

Ne 135 ot 17.09.2007 O6eccpouHo

FAR Manager cB0OOIHO pactpocTparsemoe 110 0OeccpoyuHO

IIpodeccnonanbHble 6a3b1 JAHHBIX H HH(POPMAIMOHHBIE CIPABOYHbIE CHCTEMbI

Hassanue kypca CchlIKa

OnexktpoHHas 6a3a mepuoanueckux minanuii East View
Information Services, OO0 «MUIBUC»

https://dlib.eastview.com/

[TouckoBas cucrema Axanemust Google (Google Scholar) |URL: https://scholar.google.ru/

Nudopmannonnas cucreMa - EnWHOE OKHO JOCTyma K
HHGOPMAIMOHHEIM pecypcam

URL: http://window.edu.ru/

9 MaTepuajibHO-TeXHHYECKOe o0ecneyeHue TUCIHILINHBI
MartepuanbHO-TeXHUYECKOE 00ecredeHre TUCIUIINHBI BKIIOYAET:

Tun u Ha3BaHUE ayJUTOPUHU

OcHallleHue ayuToOpun

JlekuuonHas aynuropust

MynsTUMEAMHHBIE CPEACTBA XPAHCHUS, IEpENaYnl U
npeJCcTaBIeHUs HHPOpMALIUU

Jlaboparopus «MexaHUKH,
MOJICKYJISIPHOU (HU3UKH 1
TEPMOIMHAMHKH»

1. bannmucTnyeckne MassTHUKH.

2. MasTtauk Ob6epoOeka.

3. ®usnuecKkuii MasiTHUK.

4. Jlocka I'anbTOHA.

5. JlJaGopaTopHasi ycTaHOBKa JIJIsl HCCIICIOBAHMS
pacrpeiesieHust TEPMOAJIEKTPOHOB 110 MOAYIIIO UX
CKOpPOCTH.

6. JlabopaTopHasi ycTaHOBKA JJIsI OTIpECIICHUS
rokasareneit anuabatsl y MetogoMm Knemana u Jlezopma.
7. JJabopatopHasi yCTaHOBKa JIJIsl IPOBEPKHU 3aKOHA
BO3pacTaHusI SHTPOMIUH B Tiporiecce nud@y3uu ra3oB Ha
MOJIEJIN MepEMEIITNBAHUS 1LIAPOB.

8.JlabopaTopHas yCcTaHOBKA JIJIsl TPOBEPKH 3aKOHOB
BO3paCTaHUsI SHTPOIUU B MPOIIECCE TEIIO0OMEHA.
9.YcranoBka 1abopaTopHasi AJisl U3y4EHUsl 3aBUCUMOCTH
CKOpPOCTH 3ByKa OT TemmnepaTrypsl "M®D-C3-M"

10. YcranoBka nmabopaTopHast IIsl UCCIICTOBaHMS
TerioeMKocT TBepaoro tena "M®-TET-M".

11. YcranoBka nmabopaTopHast ijisl OTpeIeTICHUS
YHUBEpPCAJIbHOU razoBoil noctossHHoi "M®D-OI'TI-M".
12.Ctena mabopaToOpHbBIN Ta30BbIE MPOIIECCHI.

13. MepuTenbHbIii HHCTPYMEHT.

JlaGopaTopust «DIeKTpuuecTBa U
OIITHKH»

1. JTaGopaTopHast ycTaHOBKa JIJIsl HCCIICIOBAHMS
ANEKTPOCTATUYECKOTO MOJISI C TOMOUIBIO OJTUHAPHOTO
30H/A.

2. YcraHoBKa A1 LIYHTUPOBAHUS MIJLTUAMIIEpPMETpa.
3. YcraHoBKa J1abopaTtopHas AJis ONpeaesIeHUs
WHJIYKTUBHOCTU COJICHOUIA U MAarHUTHOM
MIPOHUIIAEMOCTH.

4. YcraHoBKa JlabopaTopHast IS H3y4eHUs pe30HaHca
HaNpPsDKEHUN U OTpeiesIeHUs] UHIYKTUBHOCTH

5. JJaboparopHasi yCTaHOBKa JIJIsl U3Y4YEHUS JITTMHbI
CBETOBOI BOJIHBI U XapaKTEPUCTHUK AUPPAKIIMOHHOMN
PELIETKH.

6. JlJabopaTopHasi yCTaHOBKa JIJIsl OTIPEICTICHUS pajnyca




Tun u Ha3BaHMe ayIUTOPUN

OcHallleHue ayauTopun

KPUBH3HBI JIMH3BI U IJIUHBI CBETOBON BOJIHBI C TIOMOLIBIO
koJsiery HerotoHa.

7. JJabopatopHasi yCTaHOBKa JJIsl ONIPEACIICHUS
KOHIIEHTPAllUH PaCTBOPOB caxapa U MOCTOSTHHON
BpalllCHUS.

8. MepuTtenbHbIi HHCTPYMEHT.

Jlaboparopus «AToMa, TBEpIOTO
Tena, apa»

1. JTaboparopHasi yCTaHOBKa JIJIsl U3y4YE€HUSI BHEILIHETO
dhoTodrddekra.

2. YcTraHoBKa JUIsl U3y4EHUs CIEKTpa aTOMa BOAOPOJa U
ompeeneHus mocTossHHONW Puibepra.

3. YcranoBka nabopaTopHas IJisl ONpeIeIeHUs
MOTEHIMala BO30YyXK/I€HUs rasa.

4. YcraHoBKa JUIS OTIpE/ICICHUS JITUHBI PpoOera 4acTHIl B
BO3JyXE€.

5. MepurenbHblli HHCTPYMEHT.

AyauTtopuu JUisi TPYNIOBBIX U
VH/IUBUYAJIbHBIX KOHCYJIbTALIHM,
TEKYILIEro KOHTPOJIA U
MIPOMEXYTOUYHOU aTTECTALUU
BKJIFOYAIOT:

WHTEpPAKTUBHAsS JOCKA, MYJIbTUMEIUUHBINA TTPOCKTOP,
JKpaH.

Aynuropun A caMOCTOSATEIbHOU
paboThI ¢ BEIX0/I0M B MIHTEpHET U ¢
JOCTYIIOM B DIIEKTPOHHYIO
nH(}pOpMaITMOHHO-00Pa30BaATEIHHYIO
Cpely YHUBEPCUTETA.

KOMITBIOTEPHBIC KIIACCHI; YUTAIBHBIC 3aJIbI OMOIMOTEKH
[Tepconanbubie kommbioTepel ¢ makerom MS Office, ¢
BBIXOZIOM B WHTEpHET W C JOCTYIOM B JJIEKTPOHHYIO
MH(POPMaMOHHO-00Pa30BaATEIBHYIO CPEly YHUBEPCUTETA

BKJIIOYAIOT: TIEPCOHANIbHBIE KOMITBIOTEPHI C MakeTroM MS
Office.

[TomenieHnue It XpaHSHUS U
PO HIAKTHIECKOTO
o0cmy>)kuBaHUs Y4eOHOTO
o0opyoBaHus

CTEJUTAXH, CEH(BI 11 XpaHSHHS Y4eOHOTO
obopynoBanusi. UHCTpyMEHTHI AJ11 pEMOHTA
000opyIOBaHUA.




[Ipunoxenue 1
o mucummmue «Pu3uKa» NpeIycMOTpeHa ayJUTOpHAs U BHEAYAUTOPHAS CAMOCTOSATENIbHAS
pabota o0yyaromumxcs.
AynuTopHas caMOCTOATENbHAsI padoTa CTYACHTOB IPEINoIaraeT peleHne KOHTPOIbHBIX 3a1a4
Ha MMPaKTHYECKUX 3aHATHIX.

Ilpumepnuie ayoumopnusie konmpovhoie pavomot (AKP):
1 cemecTp

Kountpoabsnas padora Ne 1 «®u3nveckne 0CHOBbI MEXaHUKH»

3ananue 1. Pagnyc-BeKTOp YaCTHIIBI OMPEESISIETCS BRIPAKEHUEM 7 =34 +4¢f +7k ,t01€ i, j,k -
€IMHUYHbIC BeKTOpa ocer X, Y, Z. Berunciuts: 1) myts S, mpoiiaeHHbIN yacTuiel 3a nepsbie 10c,
2) MonyJib IepeMeleHus Ar 3a Toxke Bpemsl, 3) yckopenue yactuubl. OteeT: S=500M, Ar=500Mm,
a=10 m/c’.

3aganue 2. Koneco Bpaiaercss BOKpYI HEIIOABM)KHOM OCH TakK, YTO YIrOJI IOBOPOTA 3aBUCUT OT
BPEMEHU 110 3aKOHY ¢ =10+207-2[3>. HaliTu: 1) cpennee 3Ha4eHne yriaioBoi CKOPOCTH (w) 32

MPOMEKYTOK BpeMEHHU OT t=0 10 OCTaHOBKH; 2) YTJIOBOE YCKOPEHHUE B MOMEHT OCTAaHOBKH KOJIECA;
3) moJIHOE YCKOPEHHE TOUKHU, Haxoadiencsa Ha pacctostHuu 0, 1M oT ocu BpalieHus A1 MOMEHTa
Bpemenu t=4 c¢. Otsert: 10 pan/c; -4 pa/:[/cz; 1,65 M/

3ananmue 3. 1o ropu3oHTaIBHON MOBEPXHOCTH JABHXKETCS TEJIO MAacCOM m=2 Kr MOJ IeHCTBHEM
cunbl F=8 H, HanpaBneHHOW Mo yriaom 0=60" x ropu3oHTy. Halitu paccrosiHue, koropoe
IPOIILJIO TEJIO, €CIIU €0 CKOPOCTh YBEIMYMIACH C 3 10 5 M/C, a KOO(PPHUIMEHT TPEHUS MEXKITY
TEJIOM | MOoBepxXHOCThIO paBeH u=0,1.01BeT: 5,9 M.

3ananme 4. llap maccoit m;=5 Kr IBMXETCS CO CKOPOCThIO V= 1 M/C U CTaJIKuBaercs ¢
MOKOSIIIIMMCA IapOM Maccoil mp=2 Kr. Onpenennure CKOPOCTH IapoB Mocie yaapa. Y aap CuuTarh
YIOPYTUM, OpsIMBIM U LieHTpasibHbIM. OTBeT: 0,43 M/c, 1,43 M/c.

3ananue 5. YpapHeHnue KoneOaHui TOUKM UMEET BUJ: x = Alcosalt+7) > rae A=0,02 M, o=m c'l, T

=0,2 c. Onpenenuts NepuoJi, HaYaIbHYIO a3y KojaeOaHH TOUKU U €€ YCKOpEHHE B MOMEHT
Bpemenu 1 c. Oteer: T=2 c; ¢0o=0,2m pax; a =0,16 M/,

KontpoabHas padora Ne 2 «Cratuctuyeckasi pu3uKka ¥ TePMOTUHAMHUKA»

3ananmue 1. Haiinure muist ra3000pa3HOTo a30Ta TEMIEPATYPY, TPH KOTOPOH CKOPOCTIM MOJIEKYIT
vi =300 m/c u v, = 600 M/C COOTBETCTBYIOT OIMHAKOBBIC 3HAUCHUS (PYHKIIUH pacrpeieeHus
Makcgenna f(V). Otser: 5 - MVy =V) _ 400
4k1n(V, IV,)

3aganue 2. VneanbHbIi 1ByXaTOMHBIN Ta3 00HEMOM 5 1 ¥ IaBICHUEM 10° Ia HU30XOpUYECKHU
Harpesu, B pe3yabTaTe Yero CpeHssi KNHEeTHYecKasi SHEPrus ero MoJIEKyJ YBEJIMYUIach OT
0,0796 5B 1o 0,0923 5B. Ha ckoyibko npu 3TOM U3MEHUTHCS JaBieHue raza? B ganbHeiiem ras
M30TEPMUYECKU PACHIMPUIIHN 10 HAYAJIbHOTO AaBiieHus. Onpenennure o0beM raza B KOHIE
npouecca. Oteer: yBenuuutcesa Ha 0,16 MIla; 5,8 .
3ananue 3. Onpenenute K03PGHUIMEHT TETLIONPOBOAHOCTH A a30Ta, €ciii KO PHUImeHT
JTUHAMUYECKOH BSI3KOCTH 1) I HETO MpH Tex ke ycnoBuax paseH 10 mklla-c. Oter: A=7,42
MBT/™:- K.
3aganue 4. 12 r a30Ta HAXOAATCS B 3aKPBITOM cocye o0bemMoM 2 1 mpu Temnepatype 10°C.
ITocne HarpeBaHus 1aBIEHUE B COCYAE CTAJIO PABHO 104MM.pT.CT. Kaxkoe xonmuuecTBo Temia 0110
coob1ieHo rasy npu Harpesannn? Otser: 4,1-10° k.

3aganme S. Cmemanu Boay Maccoid m=35kr npu temneparype T;=280 K ¢ Bomoi maccoit
mp=8kr npu temneparype T, =350 K. Haiitu: 1) Temneparypy 6 cmecu; 2) uamenenue AS
SHTpONUH, poucxoasauiee npu cMemmBanun. Otset: 323 K; 0,3 kJ[x/K.



KonTpouabsHnasi padora Ne 3 «JiieKTpH4ecTBO 1 MATHETH3M»

3aganue 1. Dnexkrpuueckoe nosue coznaHo aByms 3apsaamu =10 BKnun  q»=-20 K1,
HaxomsmuMHucs Ha pacctosauu d=20 cm apyr ot apyra. OnpeaenuTh Hanps>KEHHOCTD MO B
TOUYKE A, yJAJIEHHOH OT IEPBOro 3apsaa Ha paccrosiHue r1=30 cM 1 OT BTOpOro Ha ;=50 cM.
PaccuutaTth paboTy, KOTOPYIO HEOOXOAUMO COBEPIIHUTH, YTOOBI IEPEHECTH TOUCHHBIN 3apsi]T
qQo=5- 10" K1 B3 TOUKH HAXOISIITHIACS nocepeaArHe MeXxay 3apsiiaMu B Touky A.  Otset: 280B/M,
0,42 ITx.

3aganue 2. MMeercs npeqHa3HauYeHHbIN A1 U3MEPEHMSI pa3HOCTH NoTeHnuanos 10 30 B
BOJITMETP comnpoTuBieHueM 2 kKOM, kotoporo pasaenena Ha 150 genenuii. Kakoe
COIIPOTHUBIJIEHUE HAJIO B3ATh U KaK €0 BKIIOYUTh, YTOOBI ’TUM BOJIBTMETPOM MOXKHO OBLIO
W3MEPUTH Pa3HOCTH MOTEHIIUAIOB 110 75 B? Kak u3mMeHuTCs pu TOM 11eHa IeJIeHUs BOJIbTMETpa?
Ortsert: 3 kOwMm, 0,5 B/nen.

3ananue 3. [To mpoBos0YHOMN paMKe uMeromel GopmMy MPaBUILHOTO IIECTUYTOJIBHUKA, UACT TOK
cunoii =2 A. Ilpu 3TOM B IeHTpe paMKu 00pa3yeTcst MarHUTHOE TI0JIe ¢ HANPsDKEHHOCTHIO 33
A/m. Haiiti nimuHy IpOBOJIOKH, W3 KOTOpO# caenana pamka. Otset: [=0,2 M.

3ananmue 4. [IpoBoasinas pamka nomenieHa B 0OAHOPOIHOE MarHUTHOE ToJie ¢ uuaykuueit B = 0,1
Tn. I110CKOCTh paMKH COCTaBIISIET C HAIIPABJICHUEM MATHUTHOTO MOJS  YroJl @ = 30°. [lnouazns
pamku S =20 oM, conpotusienue R = 0,1 Om. MaruutHoe nosie paBHOMEPHO YMEHBILAETCS 10
Hys 32 Bpems At=0,1 c. Onpenenute: a) cpeHee 3HaAYEHUE 3.]1.C. UHIYKIIMU, BOSHUKAIOIIEH B
pamke; 0) cuiTy MHIYKIIMOHHOTO TOKA; B) 3apsijl, KOTOPBIA MIPOTEUET 110 paMKe 3a BpeMs
yMmenblieHud nojg. Oteet: 1 MB; 10 MA; 107 Ko

3aganue 5. ConeHons ¢ MHAYKTUBHOCTBIO L=7 MI'H u akTuBHBIM conpoTuBiieHneM R=44 Om
MOJKJIIOUMIIM K UCTOUYHUKY MOCTOsTHHOTO HampsbkeHus Uy, a 3aTeM K reHepaTopy
CUHYCOMJIAJIbHOTO HAIIPsDKEHUS ¢ AcUcTBYromUM 3HadeHueM HanpsbkeHus U,=Uj. [Ipu kaxoit
4acTOTE FreHepaTopa MOIIHOCTb, OTpedIiseMas COIEHOUIOM, OyJIeT B 5 pa3 MeHbIIIe, YeM B
nepsBoM ciydae? Otser: v=2 kl'11.

2 cemecTp
KonTpouabsnas padora Ne 4 «Onruka»

3ananme 1. B onpite FOHra Ha myTH 01HOTO U3 HHTEPHEPUPYIOLIHX JIyyeil MoMenanach TOHKas
CTEKJITHHAS [IJJACTUHKA, BCJIEICTBUE YETO [IEHTPAIbHASI CBETIIAS M10JI0Ca CMEIAIACh B MTOJIOKEHNE
IEPBOHAYAJIbHO 3aHATOE MATOM CBETJION MOJIOCOM(HE cunTas eHTpaibHON). JIyd nmagaeTr Ha
MJIACTUHKY NepHeHauKyIapHo. [Tokazarens npenomieHus miacTuHky n=1,5. JlinrHa BoJIHBI cBeTa
A=6-10" m. Kaxoa TommmHa miactuaku? OTBET: 6 MKM.

3ananmue 2. benplii cBeT magaeT HOPMAJILHO HAa TTOBEPXHOCTH CTEKJISTHHOM TUIACTUHKHU TOJIITUHOMN
d=0,4 mxm, Haxopsmieiics B Bo3nyxe. [lokazaTens npenomieHus cTekia ng=1,5. Onpenenure: a)
F€OMETPUUYECKYIO U ONTUYECKYIO PA3HOCTh X0/1a HHTEP(PEpUPYIOLTUX Ty4Yeil B MPOXOASILIEM
cBeTe, 0) UTMHBI BOJIH, THTEHCUBHOCTH KOTOPBIX OCIA0ISIETCS MOCIIE TPOXOXKACHUS IJIACTHHKH.
CunTaTh, YTO BUJMMAS YACTh CIIEKTpA JISKUT B MHTEepBayie 1MH BOJH OT 0,4 1o 0,7 mxm. OTBeT:
0,8 mxMm; 1,2 mxMm; 0,48 MKM.

3ananue 3. Ha mudpakimonnyro pemeTky HopMajdbHO TafaeT Mydok cBera. KpacHas nmuHus ¢
JUTMHOW BOJTHBI A=630 HM BUIHA B CIIEKTPE TPETHET0 MOPSIKA MO YTIOM (p:710. Kaxas
CIIEKTpaJbHas JUHUS BUIHA IO 3TUM K€ YIJIOM B CIIEKTpE 4eTBEPTOro nopsaka? Yemy paBHa
nocTosiHHas pemeTkr? CKOJIbKO BCET0 KpaCHBIX MAKCUMYMOB J1aeT 31a peuierka? Oteet: 473 HM;
2 MKM, 7.

3ananme 4. J[Ba nossipuzaTopa pacnoioKEeHbI TaK, YTO YTOJI MEXAY UX MIOCKOCTIMHU
nporyckanust paen 25", OmpeaenuTh, BO CKONBKO Pa3 YMEHBIINTCS HHTEHCHBHOCTD
€CTECTBEHHOT'O CBETa MU MPOXOXKACHUU: 1) uepe3 onuH (MEpBbIi) mosipu3arop, 2) yepe3 oda
nossipuzatopa. Koaddurment nornomenus ceeta B nojisipuzarope pasex 0,08. Otser: 2,17;
2,88.



3ananme 5. Kakas 1o sHepruu poToHa U3pacxo10BaHa Ha paboTy BBIPBIBAHUS 3JICKTPOHA, €CIIU
KpacHas rpanua ¢potodddexra 307 HM U MaKCUMaJIbHAsI KHHETUYECKAs DHEPTUs
¢dorosnextponoB 1 3B? Otser: 0,8.

KonTpoabsHnas padora Ne S «KKBanToBasi puznka»

3ananue 1. Yepnoe Teno umeer temmneparypy 3 kK. [1pu oxnakaennn tena AjMHa BOJTHBI,
NPUXOSIIASCT Ha MAKCUMYM M3JIy4aTeJIbHON CIIOCOOHOCTH, M3MEHMIach Ha 8 MKM. Jlo kakoi
TeMnepaTypsl oxyaaumioch Teno? Oreer: 323K.

3aganue 2. DiekTpoH o6namaeT kunerndeckoit sHeprueit 30 5B. OnpenenuTs 1e0pOMIEBCKYIO
JUIMHY BOJIHBI 3JIEKTPOHA. BO CKOJIBKO pa3 M3MEHUTCS 3Ta JIJIMHA BOJIHBI, €CIIM KHHETUYECKas
sHeprust ymenbiutcesa Ha 20%? OTBert: 2,2-10'10 Mm; 1,12.

3aganue 3. [Ipu 1BH)KEHUH YaCTHUIIBI BOJIb OCHU X CKOPOCTh €€ MOKET OBbITh OIpe/iesieHa ¢
TOYHOCTHIO (o1mnOKoi) 10 1 cM/c. HaiiTi HeonpeneneHHOCTh KOOPAMHATHI, €CJIN YacTHIIeH
sBisieTcsi: 1) anekTpoH, 2) npodunka maccoi 0,1r. Oteet: 0,01M; 102w

3ananue 4. Yactuia HaxoauTCsl B 0ECKOHEYHO ITyOOKOM 0THOMEPHON MOTEHIIUAIBHON nMest
MUHUMAaNbHYIO SHepruto. KakoBa BeposATHOCTh OOHAPYKEHUS YACTULIBI B CPEAHEH TPETU SIMBbI?
Ortser: 0,609.

3amanue S. OnpeaenuTs JJIMHY BOJIHBI, COOTBETCTBYIOIIYIO TPEThEH JTMHUU cepun banbmepa: 1)
B cniektpe uznydenun Bogopona, 2) B cnexrpe nsznydenus nona renus. Orset: 434uM, 109uM.

Kontpoabsnas padora Ne 6 «@u3uka siipa v 3JieMEHTAPHbIX YaCTHI»

3aganue 1. [lepBoHayanpHas Macca U30TONA UPUIUS ; [r paBHa m = 5 T, IEPUOL

nosypacnaaa 75 cyrok. Onpeaenure, CKOJIbKO sIep pachaaercs 3a 1 CeKyHIy B 3TOM Ipemnapare.
CKoJIbKO aTOMOB 3TOTr0 Ipenapara ocranercs yepe3 30 CyTOK U BO CKOJIBKO pa3 U3MEHUTCS
aKTHBHOCTH Tperapara 3a 3to Bpems? Otser: 1,67 10" ;1,2 1022; 1,32.
3anpanme 2. Snpo 6epuuius-7 f-paguoaktuBHO 1o cxeme K-3axBara. 3anucats peakmuio. Kakue
YaCTULIBI IPU ATOM 00pa30BaIuCh?
3ananme 3. HelitpuHHOE H3i1yueHe 3Be3/1bI MOXKET BOSHUKHYTD 3a CUET O0bETUHEHUS ABYX
MIPOTOHOB ¢ 00pa30BaHKMEM JICUTOHA. 3aMUININUTE peakiuio. Kakue yacTuiipl eme o0pa3yroTcs B
3TOM peakiuun?
3ananue 4. Haiiti s5HEpTrHIo CBSI3U spa, KOTOPOE UMEET OAMHAKOBOE YHCIIO TPOTOHOB U
HEHTPOHOB M paJinycC, B MOJITOPA pa3a MEHBIIWH paguyca sapa Al . OTBet: *Be, 56, 5 MaB.
3apanue 5. V3 nepBoHavYaIbHO CBOOOIHBIX MPOTOHOB U HEUTPOHOB 00Pa3yeTCs sAPO
yraepoaa-12. Kakast s3Heprus Ipy 5TOM BbIIEISETCS, KaK OHA Ha3biBaeTcs? Eciu cuHTe3npoBath
TakuM oOpa3zoM | T yriaeposa, TO CKOJIBKO BCETO BBIICIUTCS MPU ATOM dHepruun? Kakomy
KOJINYeCTBY He(TH 3Ta sHeprus skBuBaieHTHA? OTBeT: 92,4 M»1B; 740 I'[Ix; 16 1.

BreaynuTopHasi camocTosiTeIbHas padoTa 00yJaronuxcsi BKIIIOYAET B ¢e0s1: MpopadoTKy
JEKIIMOHHOTO MaTepuaia, U3y4eHHe JTUTepaTyphl IO COOTBETCTBYIOMIEMY pa3zely; pEIIeHHe
WH/IMBUYAIbHBIX JIOMAITHKUX 33124, MOJTOTOBKY K BBIITOJHEHHIO J1a00paTOPHBIX PadoT,
MOJATOTOBKY K OTYETY IO Ja00opaTOpHbIM paboTaM, MOATOTOBKY K CEMHHAPaM.

Ilpumepnvie unousudyanvusie oomauinue 3aoanusn (M/13)

1 cemecTp

3apnaua Ne 1 «KKnHemaTHka mocTynareJibHOr0 ¥ BpalmaTeIbHOI0 IBUKEHUS»

—_ 2 9 o
Touka JABIKETCS 110 OKPYKHOCTH PajiHycoM 4 M 1o 3akony S =A+Bt" rne S — npoiineHnblii
nyTh, A=8 M, B=2 m/c”, t- Bpema. OnipenenuTb, B KAKOM MOMEHT BpEMEHU HOPMAJIbHOE YCKOPEHHUE



paBrO 2 M/c*. HaiT CKOPOCTB, TAHTHIHANBHOE 1 MONHOE YCKOPEHHE TOUKH B 9TOT MOMEHT
BpPEMEHU

3apaua Ne 2 «/[MHAMHKA MOCTYNATEJIbHOTO IBUKEHHUSI»

Ha o60ox1 MmaxoBuka nuamerpom 60cM HaMOTaH IIHYP, K KOHITY KOTOPOT'O IPUBS3aH TPy3 C MacCon
2 KI. OHpe,Z[G.HI/ITB MOMCHT MHCPIIUH MaxXOBHUKaA, €CJIM OH BpalllasdChb PaBHOYCKOPCHHO 10/
NIEHCTBHEM Tpy3a, 3a BpeMs t=3¢ nmpuoodpes yriioByto CKOpocTh 9 pan/c.

3apaua Ne 3 «/[uHaMKUKa BpamaTeJbHOI0 ABUKEHUS»

Ha Bauy B BujIe IMIIMHIpa ¢ TOPU30HTAIBHON OCHIO BpallleHHs HAMOTaHa HeBeCcOMast HUTh, K KOHITY
ee MpUKperuieH rpy3. Kakyio yrioByro cKOpocTh OyAeT UMETh B CITYCTsI 2C TIOCJEe Havyala
JIBU>KEHUS Tpy3a, eciii Macca Baja 4 kr, ero paauyc 20 cm, macca rpy3a 0,2 xr, A€HCTBUEM CHJT
TPEHUs Ha JBMKYILUECS Tela MOXKHO IpeHeOpeyb

3anaua Ne 4 «3aKOHBI COXPAHEHUS] B MEeXaHUKe»

JIBa ManbIx 1o pazmepy rpysa Maccamu m;=10 Kr 1 mp=15 Kr noABelIEHbl HA HUTSIX OJUHAKOBOU
JTTMHBI L=2 M B 0JTHOM TOYKE M CONMPUKACAIOTCS MEXAY cO00i. MeHbInii Tpy3 ObLT OTKJIOHEH Ha
yroma 0=60" u ormytmieH. OnpeaenuTe BEICOTY, Ha KOTOPYIO MMOAHUMYTCS 00a rpy3a mocie
a0COJIIOTHO HEYIPYTOro yaapa

3agaua Ne 5 «<Mexannueckue KoJe0aHUusI»

[Tepuon 3atyxaromux kKonebanuii paBeH T = 4c¢, morapudmMudeckuii JeKkpeMeHT 3aryxanus 1,6;
HauanbHas ¢a3a paBHa 0. Cmenienne Touku B MOMeHT 1/4 paBHo 4,5 cMm. Hanncath ypaBHeHHe
KoJIeOaHUH ¥ TIOCTPOUTH TpaduK B IIpeIesiax TpEX MepHoI0B

3amaua Ne 6 «PeIATHBHCTCKAA MEXaHUKA»

B naGopaTopHoii cucteMe oTcueTa oJHa U3 ABYX OAMHAKOBBIX YACTHUII C MACCOM My MMOKOUTCS,
Jpyras JBUKETCS cO CKOpOCThio v=0,8¢ 110 HalpaBIEHUIO K MOKosLIeics yactuie. Onpenenure
PENATUBUCTCKYIO Maccy JIBUXKYIIENCS YaCTHIIBI B Ja0OPAaTOPHOH cUCTEME OTCUETa U €€
KMHETUYECKYIO SHEPTHUIO

3agaua Ne 7 «<kMKT. Cratucrnueckas: puznka»

B cocyne o6bemoM 20 J1 HAXOIUTCSI CMeCh BOJAOPO/A U Teyus Mo JaBieHueM 2 atM. Oomas
Mmacca cmecu S T. M3BeCTHO, 4TO CpeHssl KHHETUYECKasi SHEPrusl MOCTYNaTeIbHOIO ABHKEHHUS
MoJieKyn cMecu ra3oB paBHa 0,038 3B. Bo ckosbko pa3 oTian4aroTcst Macchl BOJOPOJIA U Teusl B
cmecu?

3amauya Ne 8§ «MaeaabHBIH ra3»

3 MOJIS a30Ta IJIOTHOCTBIO p=1,251<r/M3 M30XOPHO HArpeiy Tak, YTO €ro JaBJICHUE U3MEHUIIACH C
1,1-10° ITa g0 1,6-10°T1a, a 3aTem M300apHO CXKaIH JI0 IEPBOHAYATBHON TEMITEPATYPHI.
Onpenenurte TeMIepaTypbl B K&KIOM U3 TPEX OMUCAHHBIX COCTOSHUN W KOHEYHBIM 00hEeM rasa.

N3o06paszute rpaduku 3TUX mporieccoB B koopauHarax P-T

3agaya Ne 9 «IlepBoe Haua 10 TePMOAUHAMUKH»



B pe3ynbTare nzotepmuueckoro pacmupenus azora Maccoit m=0.2kropu temmneparype T=280 K
o0beM ero yBenuuuBaercs B 2 paza. Onpenenuts: 1) paboTy A, COBEpIIEHHYIO ra30M Ipu
pacmupennu; 2) uameHenne AU BHYTpEHHEH d3HEPTUH; 3) KOJIMYECTBO TEIIOTHI Q, MOJIydeHHOE
ra3om

3agauya Ne 10 «Bropoe Ha4a/10 TepMOAMHAMHMKH»

Kycoxk nbna maccoit m =200r, B3sTHIi npu Temneparype t; = -10C°, 6bl1 HarpeT 0 TeMIepaTypsl
t, =0C° u pacmiaBiieH, mociie 4ero oopasoBaBiiascs Boga ObuTa HarpeTa 10 TeMIepaTyphl t3 =
10C°. Onpenenuth n3MeHeHUE AS SHTPOIUU B XO/I€ YKA3aHHBIX MTPOLIECCOB.

3apaya Ne 11 «JuaekTpocraTuka»

DIIEKTPUYECKOE MoJie co3ano aByms 3apsaamu ;=10 aKi u q,=-20 aKi1, HaxogsumMucs Ha
paccrosinuu d=20 cm apyr ot apyra. OnpeaennTs HalpsKEHHOCTD 10JI B TOUKE A, yJJaJIeHHON OT
mepBoro 3apsaa Ha pacctosiHue 11=30 cM 1 oT BTOoporo Ha 1,=50 cm. Paccunurars paboTy, KOTOpyIO
HE00XO0/AMMO COBEPIIUTE, YTOOBI IEPEHECTH TOUCUHBIH 3apss o=5- 10 K1 u3 Toukn
HaXOJAIIMICS TOCEPEANHE MEKTY 3apsiiaMu B TOUKY A.

3apauya Ne 12 «[locTostHHBI JIEKTPUYECKHI TOK»

Ha puc. 3.1. £,=1,0 B, £=2,0 B, £3=3,0 B, r;=1,0 OM, 1,=0,5 OMm, r3=1/3 Om, R;=1,0 Om, R3=1/3
Owm. Onpenenute: 1) cuibl TOKa BO BCEX yYacTKax LIENH; 2) TEIUIOBYIO MOLIHOCTb, KOTOpast
BBIJICJIIETCS] HAa CONIPOTUBIIEHUH R3.

£3,13
Rg €2, 12

nur 31

3agaya Ne 13 «DekTpoMarHeTusm»

ITo 1BymM 0€CKOHEUHO JJIMHHBIM MPSMBIM TapaJlIeIbHBIM MMPOBOAAM, HAXOISAIIMMCS Ha
paccrosinuu R=10,0 cm apyr ot apyra B Bakyyme, TekyT TokH [;=20,0 A u ,b=30,0 A ogunakoBoro
HarnpasieHus. OnpeaenuTe MarHuTHYIO HHIYKITHIO 1oJIs B, co3maBaeMoro TokaMu B TOUKax,
JeKAIIUX Ha IPSIMOM, COeAMHSAIONINX 00a MpoBoa, eciu: 1) Touka C IEXUT HA PACCTOSHUU
r1=2,0 cM JieBee JIEBOro MpoBoja; 2) Touka I JIeKHUT Ha pacCTOSTHUM 1,=3,0 CM MpaBee MpaBoro
npoBoa; 3) Touka G JeKUT Ha paccTosiHUU 13=4,0 CM IIpaBee JIEBOro NpoBOja.

3agaua Ne 14 «JyiekTpoMarHeTu3sm»

OnexTpoH, yckopeHHbl Hanpshkenruem U=200 B, BieTtaer B 0lHOpOAHOE MarHUTHOE I10JIE C
unaykiuen B=0,7- 10* T MEePIECHANKYJISIPHO CUJIOBBIM JIMHUAM. HaiiTh pagnyc oKpy>KHOCTH,
110 KOTOPOH JIBMKETCS 3JIEKTPOH B MAarHUTHOM I0JI€ U Iepuoy ero BpameHus. Oteer: R=0,68 m;

T=5,1-10" c.

3agaya Ne 15 «D1eKTpOMarHuTHasi MHAYKIUSD»



[IpoBosIINiA TIIOCKUN KOHTYP, UMEIOIIHHN (POpMYy OKPYKHOCTH paauyca r = 0,05 M momernieH B
OJIHOPOJIHO€ MAarHUTHOE MOJI€ TAK, YTO JIMHUM MAarHUTHOW MHYKIIUHU TOJISI HATPABIICHbI
MePIEHANKYIISIPHO TUI0CKoCcTH KOHTYpa. CompoTtuiienne koutypa R =5 Om. Marautnas
WHIYKIUA MeHsieTcs 1o 3akony B = kt, rne k = 0,2 Tn/c. Onpenenure: a) 3.4.C. UHAYKIUH,
BO3HUKAIOIIYIO B 3TOM KOHTYp€; 0) CHIIy HHIYKIIMOHHOTO TOKA; B) 3aps/l, KOTOPbII MPOTEYET 10
KOHTYpPY 32 MEePBbIE 5 CEKYH]I U3MEHEHUS MOJISL.

2 cemecTp
3agaya Ne 16 «MaTepdepeHnust cBeTa 0T TOYEYHBIX HCTOYHHKOB»

B omnpite FOHra Ha myT 01HOTO U3 HHTEPHEPUPYIOLIHX JIyYel moMenanach TOHKas CTeKIISTHHAS
IUTACTUHKA, BCIEACTBHAE YETO LIEHTPAJIbHAS CBETJIAs [10JIOCA CMELIANIACh B ITOJIOKEHHE
NEPBOHAYAJIbHO 3aHATOE MATOM CBETIION MOJIOCOM(HE cunTas eHTpaibHON). JIyd nmagaeTr Ha
IUTACTUHKY NepneHAuKyIsApHO. [lokazaTens npenomiieHus miacTuHky n=1,5. /[nuHa BOIHbBI
A=6-10" m. Kakosa TOJIIMHA JIaCTUHKHA?

3agaua Ne 17 «MHTepdepeHnns cBeTa B TOHKHX IJICHKAX»

[InockonapainienbHas CTEKISTHHAs MIACTUHKA TOIIIKMHON d=1,2 MKM U ¢ oka3aTesieM
IPEIOMIIEHUS Ne=1,5 MOMeIIeHa MEeXAY ABYMs CpelaMy ¢ OKa3aTesIMU MIPEJOMIIEHHS N U Ny.
Cgert ¢ unHOM BosIHBI A=0,6 MKM MajjaeT HOpMaJbHO Ha MIACTUHKY. ONpeaeauTe ONTHYECKYIO
pa3HOCTh X0/a BOJIH, OTPA)KEHHBIX OT BEPXHEW U HY>KHEN MTOBEPXHOCTEN IIACTUHKHU U
OTIpeNieNIUTe, YCUJICHUE WIIN 0CIa0IeHne MHTEHCUBHOCTH IPOUCXOIUT MPU UHTEPPEPEHIINU B
CIIEYIOIIMX ClIydasx: a) n;<n<ny; 6) n;<n>n

3anaua Ne 18 «ludpakuus @penens»

Haiinure paanycsl nepBbIX Tpex 30H OpeHens s MII0CKOW BOJIHBI, €CJIA PACCTOSHUE OT
BOJIHOBOH MOBEPXHOCTH 10 TOUKM HaOmoaeHust 1 M. J{nunaa BomHbl A=500 HM.

3agaua Ne 19 «/Iluppaxuusa ®paynrodepa»

Haiitu HanOonbmuii mOpsI0K CrieKTpa M1 JKEATON JIMHUY HATPUS C JITUHOW BOJIHBI A=589 HM,
€CJIM MOoCTOsIHHAS TudpakimoHHon pemeTkyd d=2 MKM. CKOJIBKO BCETO MaKCMMYMOB JIa€T 3Ta
pemerka? ITox KakuM yriiom ¢ HaOJIIOJaeTCs MOCIETHII MaKCUMyM ?

3agaua Ne 20 «Iloasipu3anus cBeTa»

Yrois Mexay IMIOCKOCTSMU MPOIYCKaHUs ABYX MOJISIPU3aTOPOB PaBEH 50°. EcrecTBeHHbII CBeT,
IIPOXO/IS Uepe3 TaKylo cucTeMy, ociadunsercs B 8 pas. [IpeneOperas morepsiMu cBeTa npu
OTPaXKCHHH, OTIPEACTUTH KOIPPUIIMESHT MOTIOMIECHHUS CBETA B MOJIIPU3ATOPAX

3apaua Ne 21 «@DoT1o3¢dexT»

OnpenenuTh HAMMEHBIINHN 3aJIeP)KUBAIONUN TTOTCHITUA, HEOOXOIMMBIN JIJIsl TPEKPAIICHHS
OMUCCHH C TIOBEPXHOCTH ()OTOKATO/A, €CIIM OH OCBEIIACTCS U3NydYeHUEM ¢ JUTMHONW BosHbl 0,4

MKM, a KpacHas TpaHuIia sl MaTepuaia karoaa pasHa 0,67 MKM

3apaua Ne 22 «TenJjioBoe uznydeHue»



UYepnoe teno Harpenu oT Temieparypsl 600K mo 2400K. Bo ckonbko pa3 yBennuuiaach oo1mas
TEIUIOBas SHEPTus, u3nydaemas TenoM? Ha ckonbko M3MEHUIIach JIIMHA BOJIHBI,
COOTBETCTBYIOIIAsi MAKCUMYMY SHEPTUU U3TYUEHUS U CIEKTPATIbHBIN COCTaB U3TyYeHUs1?

3agaua Ne 23 <Ipdext Komnrona»

®otoH ¢ sHeprueit 1 MaB paccesicst Ha cBOOOAHOM TOKOMBIIIEMCS dJIeKTpoHe. Haiiti
KMHETUYECKYIO SHEPTHUIO AJIEKTPOHA OT/Ia4yM, €CJIU B Pe3yJIbTaTe paccesHUsl JUIMHA BOJIHBI (POTOHA
u3MeHunach Ha 25%

3agaua Ne 24 «Jj1eMeHThI KBAHTOBOH MEeXaHUKH»

HpI/I ABHUIKCHUUN YaCTUIIBI BJOJIb OCHU X CKOPOCTh €€ MOXKCT OBITH ornpceacicHa ¢ TOYHOCTBIO

(ommbko#) 1o 1 cm/c. HaliTu HeonpeneeHHOCTh KOOPAMHATHI, €CITU YaCTHIICH siBisieTcs: 1)
AIIEKTPOH, 2) npoduHKa Maccoit 0,1r

3amauya Ne 25 «HacTHiia B IOTEHIHMAJILHONA AMe»

CoOcTBeHHast GYHKITHS, OMUCHIBAIONIAS COCTOSTHUE MUKPOYACTHIIHI B OECKOHEYHO TITy0O0KOH

. Tn
. . Y, (x)=Csin—x
NOTEHLUAIBHOM sIME IHUPUHOMN {, UMEET BUJ I . Micionb3yst yca0BUSI HOPMHPOBKH,

onpeaenauTs noctosiHayto C.

3agaua Ne 26 «<Atom no teopuu bopa»

BbrancnanTs paguycel epBbIX TPEeX OpOUT ANIEKTPOHA B aTOME BOAOPOJA
3apaua Ne 27 «M3iydyeHune aTtoma»

Haiitn HanOonpyto 1 HaUMEHBIIYIO JJIMHBI BOJIH cepuu [lamiena B ciekTpe unyueHust
BoZopoaa. CpaBHUTH MOJIyYEHHBIE 3HAUEHUS C IJTMHAMU BOJIH BUJIMMOTO U3JTYYCHHS

3amaua Ne 28 «PaanoakTuBHOCTH>»

192
-
[lepBoHauanbHasg Macca u3oTona upuaus 77" paBHa m = 5 T, nepuoj noiypacmnajga 75 CyTok.

Onpenenure, CKOJIBKO Aaep pacnanercs 3a 1 cekynay B 3ToMm npenapare. CKOIbKO aTOMOB 3TOTO
npenapara ocraHeTcst uepe3 30 CyTOK M BO CKOJIBKO pa3 M3MEHUTCSI aKTUBHOCTh Mperapara 3a 3To
Bpemsi?

3apaua Ne 29 «3aKkoHbI cOXpaHeHHs B SI/IEPHBIX PeaKIUsiX»

B nenTpe conHia npoTekaeT TepMOsIepHast peaKkiys CUHTe3a TeIus U3 BOJIOPOa, B KOTOPOH U3

YeThIpex MPOTOHOB oOpa3zyercs aapo He™ u nBa mo3utpona. 3anummure 3Ty peakuuio. Kakue emie
YaCTHUIIbI 00Pa3yIOTCs B HEM?

3anaua Ne 30 «JHeprusi B si/IePHBIX peaKIHAX»

Kakoe konuaectso U «BBITOPAET» 3a TOJI B AJIEPHOM PEAKTOPE € MNEKTPUUECKON MOIIIHOCTHIO 1
I'Br u k.n.x. 38%? Cuurarts, 4TO pacnaj saep ypaHa Moj JeHCTBUEM TEIJIOBBIX HEUTPOHOB

IPUBOIUT K 00pPa30BaHMIO U30TOMOB KCEHOHA-141, cTpoHIMA-92 U TpeX BTOPUUYHBIX HEHTPOHOB.

Ilepeuensv nadopamopnuix padom



1 cemecTp

Ne 1 «ITpumeHeHne 3aKOHOB COXpaHEHUs ISl ONPEAEIIEHHS] CKOPOCTH IOJIETA IYJIH»

Ne 4 «MccnenoBanue BpalaTeabHOTO JBUKEHUS TBEPAOTO Tella BOKPYT HEMOBUKHON OCH»
Ne 5 «Omnpenenenue xapakTepUCTUK 3aTyXalOMUX KojeOaHui pU3nueckoro MasiTHUKa»

Ne 11 «M3y4ueHne cTaTUCTUUECKHUX 3aKOHOMEPHOCTEN »

Ne 14 «Onpenenenue mokazatens anuadatel MmetooM Kiemana u Jlezopma»

Ne 21 «MccnenoBanue 371€KTPOCTATUUECKOTO MOJISl ¢ TOMOIIBIO 30HAa»

No 24 «Pacmmpenue npenena u3MEpEHUs aMIIepMETPa MOCTOSTHHOTO TOKa»

Ne 28 «Onpenenenne HAYKTUBHOCTH KaTyIIKU U MarHUTHOM MPOHUIIAEMOCTH
(beppOMarHuTHOTO TeIa»

2 cemecTp

Ne 32 «Onpenenenue paanyca KpUBU3HBI JIMH3bI U TTOJIOCH TPOITYCKAHMS CBETOPUIBTPA C
nmoMouIpko Kojel Herorona»

Ne 34 «Onpenenenue JJIMHBI CBETOBOM BOJIHBI U XapaKTEPUCTHK AUPPAKITMOHHON PEIIETKI»
Ne 35 «Onpenenenne KOHIEHTPALUK PACTBOPOB caxapa U MOCTOSHHOMN BpaLCHUS»

No 36 «CHaATHE BOJBTaMIIEPHBIX XapaKTEPUCTUK (POTORIEMEHTA U ONIPEICIICHUE €T
YyBCTBUTEIbHOCTH»

Ne 41 «MccnenoBanne Bo30YyXIeHUS aTOMOB Ta3a»

Ne 42 «Onpenenenne rIaBHBIX KBAHTOBBIX YMCEN BO30YXKJICHHBIX COCTOSIHUI aTOMa BOJIOPOAa»
No 51 «M3ydyeHune 3aKOHOMEPHOCTEHN O-pacnagar»

Ne 53 «Onpenenenne MakCUMaJIbHOM SHEPTUU B-4aCTHIl U UACHTU(PHUKAINS PAJUOAKTUBHBIX
IpenapaToB»

Ilepeuens 60npocoe Kk ceMUHAPCKUM 3AGHAMUAM
1 cemecTp

Cemunap Ne 1 "KuHeMaTHka M JAMHAMHKA NOCTYNATEJIbHOT0 M BPalIaTeJIbLHOIO
JABHKEeHHH'"
1. Mexanuueckoe aBukenue. Cucrema orcuéra. MarepuanbHasi TOUKa.
2. OCHOBHbIE KHHEMATUYECKUE XapPAKTEPUCTUKU: TIEPEMELIEHUE, TyTh, CKOPOCTh, YCKOPEHHUE:
MOJIHOE, HOpMaJlbHOE, TaHreHIanbHoe. Kitaccuukanus qBuxKeHui.
3. IloctynarenbHoe nBuxeHue. LleHTp macc. BpamarensHoe JBUKEHUE.
4. OcHOBHBIE KHHEMATUYECKUE XapaKTEPUCTUKH BPAIIATEIbHOTO IBUKEHUS: YTOJ IOBOPOTa,
YTJIOBOE MEPEMEILICHHE, YTIIOBbIE CKOPOCTh U YCKOPEHHUE.
5. CBsi3b MEXKy JIMHEHHBIMU U YIJIOBBIMU XapaKTEPUCTUKH ABUKEHUS. PaBHOMEpHOE 1
paBHOTIEpEMEHHOE BpalareabHoe ABMKEeHUS. [IoHITHE COCTOSHUS (PU3UUECKON CUCTEMBI U
YpaBHEHHUS TBUKECHUSI.
6. JlnHamHMueckne XapaKTepUCTUKH: CUIa , CUJIOBOE TOJIe, Macca, UMIYJIbC.
7. 3axonsl HproToHa.
8. JluHamuyeckue XapaKTepUCTUKU BPAIIATEIBLHOIO JBM)KEHHUS: MOMEHT CHJIbI OTHOCUTEIBHO
ocH, MOMEHT nHepuuu. OCHOBHOM 3aKOH AMHAMUKH BPalaTeIbHOTO JIBUKCHHUSI.

Cemunap Ne 2 ''3akoH coxpaHeHus'
1. 3aKOH cOXpaHEHUs UMITYJIbCA, YCIOBHSI €r0 BHIITOJTHEHHMS.
2. 3aKOH COXpaHEHHs] MOMEHTa UMITYJIbCa, YCIOBHS €T0 BBIITOJHEHUSI.
3. PabGora, wmomHocTh. PaboTa rpaBUTAalMOHHOW CHIIBI, KOHCEpBaTHBHbIE cHJbl. Pabota
pesyapTUpyome cwibl. KuHeTmdeckas sHEprus, TeopemMa 00 HM3MEHEHWHW KHHETHYECKOMN
SHEPTHUU.



4. 3aKoH coXpaHEHUs MOJHONW MEXAHUUYECKOM 3HEPIUH, YCIOBHSI €0 BBHIIIOJHEHUS.
5. CoynapeHue IByX Tedl.
6. CBs3b 3aKOHOB COXPaHEHHs CO CBOMCTBAMH MPOCTPAHCTBA U BPEMEHHU.

Cemunap Ne 3 "Kosie6anus 4 BOJTHBI'"
1. dusnyecknii ¥ MaTEMaTUYECKUI MasiTHUKH.
2. I'apmoHuueckue, CBOOO/IHEIE, BBIHYKJICHHbIE u 3aTyxarolue KoJeOaHus:
nuddepeHnuanbabie, Tpad@uKd, XapaKTePUCTUKH.
SIBnenne pe3oHaHca U ero ¢puznyeckas npupoa. [Ipumeps.
Bonna. Buasr BomH. Mexanu3m 00pa3oBaHUs MEXaHUYECKUX BOJIH.
3ByKoBast BoTHa. MexaHu3M 00pa30oBaHUs 3ByKa B razax.
BonHoBOE ypaBHEHHUE.
Crostuas BoiHa. MexaHu3m oOpa3oBaHus. Y paBHEHUE CTOSTUCH BOJIHBI.

NownAw

Cemunap Ne 4 "CraTucTuyecKkue MeTObl ONMCAHUSI MaKpocucTeM''
BeposaTHOCTH NOSIBIIEHUSI JUCKPETHON M HEMIPEPHIBHON CITYYAHBIX BEIUYHUH.
DyHKIHUA paclpenesIeHUs BEPOSATHOCTER. Y CIIOBUE HOPMUPOBKHU.

Cpennee u HanboJIee BEPOSITHOE 3HAUCHHUE CITYIaitHOW BEJIMUMHBI.
Cratuctuyeckue Metoibl. OCHOBHBIE TIOJIOKEHUS CTATUCTHUECKON (DUBHKH.
Pacnpenenenune Makcgeiia, ['aycca, bonpumana.

e

Cemunap Ne § "TepmoaunaMmuyeckue MeTOAbI ONMCAHUS MaKkpocucTem''
YpaBHEHME COCTOSHUS UACATBHOTO rasa.
Pacnpenenenue sHepruu 1o cTeneHsM cBo6obl. CpeHsst SHEPTUs MOJIEKYJIIbI.
TennoemkocTs. MosipHas U yJenbHas TEIJIOEMKOCTH. Y paBHeHHE Maiiepa.
BHyTpenHss sHeprus Kak pyHKIUS cOCTOSHUSA cucTeMbl. PaboTa kak (yHKIMs mporecca.
IIepBoe Ha4yasI0 TEPMOJAUHAMUKHU.
W3omporieccrl: H30TEPMHUECKHUI, H30XOPHUIECKU, N300aprUIeCKui, ainadaTHIeCcKuii,
MOJINTPOITUYECKUH.
7. OuTponusa. CBOKWCTBA SHTPOIUHU U30JIUPOBAHHON CUCTEMBI.
8. BTopoii 3aKOH TEPMOJUHAMHUKH.
9. Hukn Kapuo. K.n.a. nukna Kapro.

AR NS

Cemunap Ne 6 ''"JDuaexTpocraTnyeckoe nmoJje'
DNEeKTpOCTaTUUECKOE MOJ€e. DIEKTpUUecKHil 3apsa. 3akoH Kynona.
HanpskeHHOCTB 3JIeKTPOCTaTUYECKOTro 1oJisl. [IpuHIMI Cyneprno3uIyH.

ITorok BekTOpa E. Teopema l"aycca.

[ToTeHManbHOCTH JIEKTPOCTATUYECKOTO TIOJIs. Teopema 0 LUPKYISLUH.

CBs3b MEX1y HAIPSHKEHHOCTHIO U TOTEHIIMAJIOM.

I'eomerpuueckoe onucanue nosist. CUIOBbIE JIMHUU. DKBUIOTCHIIMAIbHBIE TOBEPXHOCTH.

Sl

Cemunap Ne 7 '"IlocTosiHHbII TOK. Llenn mocTrosiHHOrO TOKA''
OnekTpuyeckuii Tok. [IOTHOCTH TOKa. Y paBHEHUE HEMTPEPHIBHOCTH.
3akoH OMa AJ11 OTHOPOAHOIO y4acTKa LEMH.

ConpotuieHue npoBogHruka. CoeTMHEHNUE COPOTUBIICHHUIA.

3akoH OMa AJ11 HEOJTHOPOAHOr O yuacTka 1enu. Croponnue cuisl. I/C.
[TpaBuna Kupxroda.

MomHocts Toka. 3akoH Jlxoynsa-Jlenna.

Al

Cemunap Ne 8 '"MarautHoe noJie. JJ1eKTPOMATHUTHAS HHAYKOuS'"'
1. ICTOYHUKM MarHUTHOTO MOJsi. MarHuTHOE MOJe ABWXKYIIErocs 3apsia M IPOBOJHUKA C
TokoM. 3akoH buo-Casapa.
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2. IloTok M IUPKYISIIUS BEKTOpa MHIYKIMU MarHuTHoro mnoiis. Teopema ['aycca u Teopema o
LHUPKYJISLUH.

3. Cuna Jlopenua. /IBuxeHue 3apsyKEHHON YaCTUIIBI B MATHUTHOM I10JIE.

4. Cuna Ammepa.

5. 3axoH anexTpoMaruuTHOM nHaykMKM @apanes. [1pasuno Jlenna.

6. BuxpeBoe a11eKTpuyecKoe mnoie.

7. SBnenne camonHaykiuu. UHaykTuBHOCTH. COJIEHOUA.

2 cemecTp

Cemunap Ne 9 "Hutepdepenuus u 1uppakuus cpera'’

. DNeKTpOMarHUTHbIE BOJIHBI.

. KorepeHTHOCTh 1 MOHOXPOMAaTUYHOCTb CBETOBBIX BOJIH.

. NnTepdepennus cBeta OT ABYX UCTOUHUKOB.

. MaTepdepenius cBeTa OT MIOCKOMapalIeIbHON TIACTUHKY.

. Marepdepennus cBeTa OT MIaCTUHKH repeMeHHoi TonmuHbl. Konbiia HeroToHa.
[Ipumenenne naTepEpEeHIINN CBETA.

SBnenne mudpaknuu. OcoOEHHOCTh MUGPAKIMK CBETOBBIX BOJH. Judpakmus Dpenens u
®paynrogepa.

[Tpuniun INoiirenca-Openens. YpoineHrue BBIYUCIECHUN C TOMOIIBIO BEKTOPHOH JUarpaMMbl.
Hudpakuus Openenst Ha KPyriaoM oTBEpCTUH. 30HBI DpeHerns.

N =W =

. Hudpakmus @paynrodepa Ha y3KOH MPSIMOTHHEHHON eI, Y CIOBUS MaKCUMyMa U MUHUMYyMa.

3aBUCUMOCTh HHTEHCHUBHOCTH CBETA OT yIJia AU(PpaKLnu.
Hudpakmonnas pemnietka. OCHOBHBIE XapaKTEPUCTUKH JUPPAKIIMOHHOW PEHICTKU. Y CIOBHS
TJIaBHBIX MAKCUMYMOB 1 MUHHUMYMOB 1 ,Z[O6aBO‘-IHBIX MHUHUMYMOB.

Cemunap Ne 10 "Tloasipu3anus cera'

1. Honspuzamus ceeta. ECTeCTBEHHBIN U MOJISPU30BAaHHBIN CBET.

2. Ilongpuzanus cBeTa Npu OTPAXKEHUU U IIpeJoMiIeHUH. 3akoH bproctepa.

3. llonsipu3anuss mnpu  OBOMHOM  JydenpenomieHud. CBoOMCTBa  OOBIKHOBEHHOTO U
HEOOBIKHOBEHHOT'O JTy4eil.

4. Tonspuzanuonuslie npusmel. [Ipuzma Hukos.

5. 3axoH Mantoca. AHaiIM3 NOJSPU30BAHHOIO CBETA.

6. OnTuyecky akTUBHBIE BellecTBa. BpalieHue miockocTH Mojspru3aiuy CBeTa.

Cemunap Ne 11 '"KBanrtoBasi onTuka'

1. TenmoBoe wuznmydeHue aOCOMIOTHO uepHoro Tena. 3akoH Credana — bompivana. 3akoH
cMenieHus: Buna.

2. KopnycKynsapHO-BOJIHOBO Tyanu3M cBeTa. DHEprus U uMIyibc (oToHa. /laBneHue cBeta.

3. ®otorpdexr. 3akonbl portorddexra. Popmyna DUHIITEIHHA.

4. O¢pdexr Komnrona. @opmyna Komnrona.

5. BonnoBble cBoiicTBa yactull. [[nuHa BonHbl ne bpoinsa. IlpuHumn HeonpeneneHHOCTH
Ieitzenbepra.

Cemunap Ne 12 "Crtpoenue atoma'

Mopenu atoma. [InanerapHast MoJeIb aToMa.

ITocrynars! bopa.

WznyueHnue atoma BoJIOpoa U BOJAOPOAONOA00HBIX cucTeM. CrieKTpalibHbIE CEPUH.
®opmyna bansmepa.

CnekTpbl MHOTORJIEKTPOHHBIX aTOMOB. 3aKOH MO3JIH.
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Cemunap Ne 13 ""OcHoBHbIE M0/105KeHUsI KBAHTOBOI MeXaHUKHU'"'



1. KBanToBble cocTtosiHusl. BomnoBas ¢yHkuus u ee ¢usnuyeckuit cmpica. [lpuHimn
cynepno3uiuu. YpasHenue llpearnrepa, KBAHTOBbIE YPaBHEHUS JBUKEHUS.

2. HekoTopsie 3a/1auu KBaHTOBOM MexaHuku. YacTuiia B 0eCKOHEYHO TITyOOKO# MOTEHIIMATBHON
same. KBaHTOBaHME YHEPIUU.

3. KBaHTOBBIE uHnCa, XapakTEpU3YIOLIME II0JIOKEHHE DJJIEKTpoHa B arome. KBaHTOBaHuE
sHepruu. KBaHnroBanne MomeHTa uMmitynbca. CIiuH 3JI€KTPOHA.

4. Cxema 3HEpreTHYECKUX YpoBHEH aroma Bojioposa. [IpaBuia oT6opa npu aTOMHBIX IEPEXOAax.
5. I'paHuIIbl MPUMEHUMOCTH KBAHTOBOW MEXAHUKH.

Cemunap Ne 14 '""ATomHble siipa, uX cBoiicTBa. PaguoakTuBHOCTD '
SIBneHue paiMOaKTUBHOCTH.

OCHOBHOM 3aKOH PaJuOaKTUBHOTrO pacnaja. PairoakTUBHBIC PSJIbL.
CocraB 1 XapakTepUCTUKHU aTOMHOTO siipa. SAepHble CHIIbIL.
KanenbHas u 000104edHass MOJIEIH sIIEP.

Macca u sHeprus cBs3u sapa. Y AejibHas SQHeprus cBa3u. Paguyc snapa.

AW

Cemunap Ne 15 "SnepHble peakuun''

1. SnepHbie peakuum.

2. DHeprus sSAepHON peakLuu.

3. YpaBHEHHE U SHEPreTUUYECKOE yclIoBHE O-pacmnana. CBs3b S3HEPTHUU O-4aCTUIIBI C IEPUOJAOM
nonypacnazna. TyHHensHbIN 3¢ dext npu o-pacnage. CriekTp O-4acTHII.

4. XapakTtep cnekTpa Y-uznyueHus. [lpouecchl B3aMMOJEHCTBHS Y-KBAaHTOB C BEIECTBOM.
3aBUCUMOCTh MHTEHCUBHOCTM Y-M3JIy4€HHMs OT TOJIIMHBI CiI0sg BeniectBa. (CpaBHEHHE
MPOHUKAIOIEH CIOCOOHOCTH Pa3IUYHbBIX BUJIOB U3TYUYECHHUS.

5. Tpu Buga [-pacmama. DHepreTuyeckuii crekTp [3-uactuil. [umoTe3a HEHUTPUHO. 3aKOHBI
coxpaneHwus rpu B-pacmnaze. Jlentonsl. JIENTOHHBIN 3apsi.



[Tpunoxenue 2

a) Ilnannpyemble pe3yabTaThbl 00y4eHHS M OLICHOYHbIE CPeACTBA VI NPOBeIeHNS TPOMEKYTOYHOM ATTeCTAlUM:

CTpyKTYpHBIH 3JIEMEHT
KOMIIETEHIINH

[Inanupyemsble pe3ysbTaThl
o0yJeHus

OneHouHble cpescTBa

OIIK-1 CnocobeH pemaTh NPUKJIATHbIE 321241 CTPOUTEILHOI 0TPAC/IH, MCIOJIb3Ys TEOPHIO U METObI (PyHTaMeHTAJbHBIX HAYK

OIIK-1.1

Onpenenser xapaKTepUCTUKH
(U3NIECKOT0 U XMMUYECKOTO
npouecca (IBJIeHus),
XapaKTepHOTO ISl 00bEKTOB
CTPOMUTEIBLHOM OTpaciu, Ha
OCHOBE TEOPETUYECKOTO U
3KCHEPUMEHTAIBHOTO
HCCIIEIOBAHU I

Ilepeuenb TeopeTHyecknX BONMPOcoB k 3a4eTy( 1 cemectp):

1. KunemaTuka nocrtymnareibHOro JABWKeHUd. [loHsATHE panuyc-BEKTOpa, CKOPOCTH M YCKOPEHHUSI.
Hauaneubie ycnoBus. [lpsamas u oOpatHast 3a1a4i MEXaHUKU.

2. JIBW)KEHHE MO OKPYKHOCTH. YTOJ IOBOpOTA, YIJIOBas CKOPOCTb U YIVIOBOE yckopeHue. CBs3b
YIJIOBBIX U JIMHEWHBIX BEJINYUH.

3. KpuBonuneitnoe aBuwxeHue. TaHreHuuanbHOe W HOpMalbHOE yckopeHue. [lonHoe yckopeHwue.
VYTros Mexay CKOPOCTBIO U YCKOPEHHUEM.

4. MWuepuuanpHble cucteMbl orcyera. lloHstue cuibl, Maccbl W uMmysiabca. OCHOBHOM 3aKOH
JUHAMUKH TIOCTYNATEIbHOTO ABUKECHUS.

5. MoMmeHT uMmnyabca ¥ MOMEHT CHUJIbI OTHOCHTENbHO TOYKH. OCHOBHOE ypaBHEHUE IUHAMUKHU
BpaLaTEIIbHOTO JIBM)KCHMUS.

6. Bpamenue Bokpyr HEMOABMKHONW OcH. MOMEHT HHepIMH. PacueT MOMEHTOB MHEPLIMU MPOCTHIX
ten. Teopema IlTelinepa.

7. 3aKOoHBI COXpaHEHHUS B MEXaHUKE. 3aMKHYTasi cUCTeMa. 3aKOHBI COXPaHEHUsI UMITYJIbCa U MOMEHTA
HMITYJIbCA.

8. Pabota u momHoCTh. KMHETHYECKAs! SJHEPTHSI TOCTYNATEIILHOTO U BPAIIATEILHOTO JIBHKEHUS.

9. Koncepparuubie cuiibl. [loTeHIManbHas 3HEprus. 3aKOH COXPaHEHUs MOJHOM MEXaHWYECKOH
SHEPTrUH.

10. Ia cnocoba omucaHusi B3aMMOJCUCTBUS. J[BM)KEHHE YaCTUIIBI B OJTHOMEPHOM CTAIlHOHAPHOM
nosie. CBA3b MEXy CUJION U IOTEHLMAIBHON SHEPTUEH.

11. T'apmonnueckne koneOaHus. AMIUIUTYIA, YacTOTa, HavadbHas ¢daza. MaTemMaTHYecKuil u
¢bu3nveckuil MasiTHUK. DHEPrus rapMOHUYECKUX KOJIEOaHHIH.

12. 3aryxaromue KojaebaHusl. XapaKTEPUCTUKH 3aTyXaHUs. DHEPTUs 3aTyXaloIuX KOJIeOaHu!.

13. OO6mee moHATHE O BOJMHAX. XapaKTEPUCTUKU Oeryiieil BoaHbl. BoiHOBOE ypaBHEHHE IUIOCKON
BOJIHBI.

14. Hanoxxenue ynpyrux BosnH. Ctos4ast BosiHa M ee oco0eHHOCTH. Konebanue HaTIHyTOW CTPYHBI.




CTpyKTypHBIN SJIEMEHT
KOMIICTCHIINHU

[Tnanupyembie pe3ysibTaThl
oOydeHus

O1ieHOYHBIE CpeaICTBa

15. Iloctynatel  OiiHmTelHa. 3ameaneHue BpeMeHU. JIOpEeHIIEBO  COKpalleHWE  JJIMHBIL.
PenstuBucTckue nuBapuanTel. THTEpBaI.

16. PenaruBucrckuii ummynsc. CBA3b Macchl, SHEPTUU M HMMITYJIbCA YAaCTUIBl. DHEPrUsl IOKOSL.
3aKOHBI COXPAHEHUS IIPU PENSATUBUCTCKUX CKOPOCTSIX.

17. Makpocucrema. MHKPOCOCTOSSHUE MU MaKpOCOCTOSIHUE cHUcTeMbl. CTaTUCTHUYECKUH IOIXOA.
[ToHsiTHE BEPOATHOCTH M CPEIHEN BEIUUUHBI.

18. dynkuMsa pacnpeleneHus cilydyalHOW BelWuYuHBL. PacnpeneneHue MOJIEKYJd IO IPOEKLHUAM
CKOpPOCTEH.

19. Pacnpenenenrie MOJEKyJl IO MOXYyTI0 cKopoctd. Haumbonee BeposiTHast, cpenHsisi u
CPEIHEKBaApaTU4HASI CKOPOCTH.

20. Mogenp  umpaeanpHoro  rasa.  JlaBnenme u TeMmmeparypa € TOYKH  3PEHMUI
MOJIEKYJIIPHO-KHHETUYECKOW TEOPUH. Y pABHEHHE COCTOSIHUS UICAIbHOTO Iasa.

21. PacnpeneneHne MOJIEKYI HJI€AIBHOIO r'a3a IO BBICOTE B I10JIE TsDKECTU 3emiid. bapoMeTrpuueckas
dbopmyna.

22. TlonsTue creneHeit cBo6oabI MOJIeKyIbl. TeopeMa o paBHOpacHpeAeICHHH SHEPTHU IO CTETICHAM
CBOOO/IEI.

23. BuyTpeHHss oHEprusl Kak QYHKIUS COCTOSHUS cucTeMbl. [lepBoe Hayano TepMOINHAMUKH.

24. Pabota kak gyHkIus nporecca. M3oxopudeckuit, n1300apuuecKuii 1 H30TEPMHUUCCKHUI TIPOIIECCHI.
25. TloHsiTHE TEIJIOEMKOCTH. TerIOeMKOCTh MpPU HM30XOPHYECKOM M H300apHUeCKOM TMpoIeccax.
[TocrosinHas aanadaThl.

26. Anmabatmdeckuii mpouecc. IlepBoe Hadamo TepMOAMHAMUKH I aanabaTUYEecKOro IMporiecca.
VYpasuenue Ilyaccona.

27. Huxmueckuii mporecc. KoaddunmeHTt moiae3noro ASMCTBUS TEMJIOBOM MalIiHbL. BTopoe Havamo
tepmoauHamuku. @opmynuposku Kiaysuyca n KenpBuHa.

28. IlpobGaema HEOOPATUMOCTH TETUIOBBIX MPOIECCOB. DHTPOIHUS CUCTEMBI M €€ CBOMCTBA. Teopema
HepHncra.

29. OCHOBHOE ypaBHEHUE TEPMOAUHAMUKHU. DHTPONUS UI€ATBHOIO rasa. Mi3aMeHeHue sHTponuu npu
U30IIpoLECcCaXx.

30. Iukn Kapno. Teopema Kapno. Tepmoannamuueckas 1ikaia temieparyp. TpoiHasi TOYKa BOJIbI
KaK penepHast Touka.




CTpyKTypHBIN SJIEMEHT
KOMIICTCHIINHU

[Tnanupyembie pe3ysibTaThl
oOydeHus

O1ieHOYHBIE CpeaICTBa

31. Cratuctuyeckuii Bec MakpococTosiHus. CyThb HeoOparumocTd. CTaTUCTHUECKUH CMBICT
sutponuu. ®opmyna bonsimana.

32. I'paHuLIBI IPUMEHUMOCTH MOJENN HJICANBbHOIO raza. YpaBHeHue Ban-nep-Baanbca. M3orepmbl
peanbHOro rasa.

33. Cuubl B3aMMOJEICTBHS B IPUPOAE. DileKTpocTatndeckoe nose. 3akoH Kynona. HanpsxeHHOCTB
3NEKTpOCTaTHYecKOoro nojs. IIpuHiun cyneprnozunu.

34. Cunosble nuHU. [I0TOK BEKTOpa HAPSYKEHHOCTHU AJIEKTpocTaTnyeckoro noss. Teopema ["aycca.
35. Ilotenmuan. TeopemMa O TUPKYISIUKA BEKTOpa HANPSHKEHHOCTH SJIEKTPOCTATHYECKOTO ITOJIS.
CBs13p MEXly HAIIPSKEHHOCTBIO U TIOTEHIIUAJIOM.

36. DnexkrpoemkocTh. Konnmencaropel. CoeauHeHHWE KOHIIGHCATOPOB. DJHEPTHUs  KOHJEHCATOpa.
OHeprus MEeKTPUYECKOTO MOJIS.

37. DOnextpuueckuii TOK. [l1OTHOCTH TOKa. YpaBHEHHE HENpepbIBHOCTU. 3akoH Oma B
muddepeHranbHON Gopme.

38. CompotuBieHue npoBoAHUKOB. CTOpoHHHE CHIIBL. 3akoH (Oma B MHTErpajabHOMN hopme.

39. IIpasuna Kupxroda aiis pacuera pa3BeTBICHHBIX enei. MomHocTh Toka. 3akoH J[xoymsa-Jlenmna.
40. EnunHas npupojia 3JIeKTpUYeCcKoro U marautHoro noss. [lone nuxkyierocs 3apsana. [TpunHoun
CYTEpIIO3UIIMM MarHUTHBIX noJiel. 3akoH buo-Casapa.

41. IToTok W IUPKYISALUMS BEKTOpAa MHAYKIIMM MarHuTHoOro noiig. Teopema ['aycca m Tteopema o
LUPKYIISIUY.

42. Cuna Jlopenua. Cuiia Amnepa.

43. 3akoH s5ekTpoMarauTHor uHaykuuu @apanes. [Ipasuino Jlenma. BuxpeBoe anekTpuyeckoe mnose.
44. SlBnenue caMOMHAYKUMH. VHIYKTUBHOCTb. DHEPIUs KOHTypa ¢ TOKOM. DHEPIHsl MarHUTHOTO
TOJISL.

45. Dnextpuueckoe mnosie B BewecTBe. llomspusanus nudnekTpuka. BekTop aieKTpudeckoro
cMmenieHus. J(usmekTpuyeckast IpOHULIAEMOCTh BEILIECTBA.

46. MaruutHoe mnose B BewecTBe. HamarmumueHHocTb. HanpsykeHHOCTH MarHUTHOTO — IOJISL.
MaruuTHas NpOHUIIAEMOCTh BelecTBa. PeppoMarHeTUKH.

byeHb BONIPOCOB K dK3aMeHy (2 cemecTp):

1. Cucrema ypaBHeHHi MaxkcBema Kak 0000IIEHHE Pa3pO3HEHHBIX SBICHUHN 3JEKTPUYECTBA U




CTpyKTypHBIN SJIEMEHT
KOMIICTCHIINHU

[Tnanupyembie pe3ysibTaThl
oOydeHus

O1ieHOYHBIE CpeaICTBa

MarHeTusma. MarepuaibHble ypaBHEHUS.

2. CaoiicTtBa ypaBHeHU Makcsenna. [Ipenckazanue cyiecTBOBaHUS SJIEKTPOMArHMTHBIX BOJIH.

3. DnekTpoMarHuTHbIE BOJHBI. BomHOBOE ypaBHeHMe. CBOMCTBA AIEKTPOMATHUTHBIX BOJIH.

4. Tlnockas >MeKTpOMarHUTHasi BOJIHA M €€ OCHOBHbBIE XapaKTEPUCTUKU. DHEPrusi U HMITYIIbC
3JEKTPOMArHUTHON BOJIHBI.

5. EcrecTBeHHBIN M MONsSpu30BaHHBIN CBeT. CTENMeHb MOJSIPU3AIUN JIMHEHHO TOJISIPU30BAaHHOTO
cBera. 3akoH Maioca.

6. Ilonspuzanus npu OTpakKeHUH U MPEJIOMIICHUN CBETa Ha TPaHUIle pa3fiena AUAJIEKTPUKOB. YTOI
bprocrepa. [IBoliHOE nydenpenoMIICHUE.

7. CrocoObl monsipu3aniid  ecTecTBeHHOTO cBeta. [Ipu3ma Hwuxons. Bpamenue mimockoctu
MOJISIPU3AIMU CBETA MIPU MPOXO0KICHUN Yepe3 ONTUUECKH aKTUBHYIO Cpeay.

8. Ilkama »meKTpoMarHUTHBIX BOJH. (OCOOEGHHOCTHM ONTHYECKOro Juarna3oHa. IlokazaTenb
MIPEJIOMJICHUS CPEBI.

9. Korepenrusle BoiHbl. MHTEepdepeHnns cBETOBbIX BOJMH. Cl0XeHHE MHTEHCHUBHOCTEH B Cilydae
HEKOT€PEHTHBIX M KOTEPEHTHBIX KOJICOaHMIA.

10. Onruueckast pa3HOCTh XoAa. CBs3b ONTHYECKOW PAa3HOCTH XOJla JBYX BOJH C Pa3HOCTBIO (a3
MEXIy HUMH. Y CIIOBUS MaKCUMyMa U MUHUMYyMa.

11. Cxema Iwura gns HaOmogeHus wuHTepdepeHnnn. BpemeHHas ©W  TPOCTPaHCTBEHHAS
KOT'€pEHTHOCTb.

12. Unatepdepennnsi B TOHKHX IUIeHKaXx. HaOmronenue konen HpioTOHA B OTpakeHHOM U
MIPOXOISIIEM CBETE.

13. SBnenune mudpakuuu. Judpakuus Openens u @paynrodepa. [punmun [Noiirenca-Openens.

14. Hudpakums OpeHens Ha KpyriioM oTBepcTHH. 30HbI DOpenens. ['padudeckuii MeToa CIOKEHUS
aMIUTUTYI.

15. Hudpakums Ppaynrodepa Ha y3koi npsaMoiauHeHHON mmienu. udpakinuoHHAs pernieTka Kak
COBOKYMHOCTbh KOHEYHOI'O YHUCIIA LIECH.

16. TennoBoe m3nyudeHue Ttena. 3akoH Credana-bonpivana. 3akoH cmemienus Buna. ['mmoresa
[lmanka.

17. ®otordpdext. 3akonsr Ctonerora. Dopmyna DHIITEHHA.

18. ®otonsl. /laBnenue ceera. KopnyckyisspHO-BOJIHOBOM yajlu3M CBETA.
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19. Paccestaue ¢potoHa Ha cBOOOAHOM 3ekTpoHe. Dopmyna KommnToHa.

20. BosHOBBIE cBOiicTBa yacTull. JlnvMHa BOJHBI e bpoinsg. DkcnepuMeHTalIbHbIE TOATBEPAKICHUS
runoressl ae bpoiis.

21. Ilpunnun weompeneneHHoctu. CooTHomeHne Heomnpeaenennocren [eiizendepra. OcoOeHHOCTH
rpoiiecca U3MepPEHUsi B KBAaHTOBON MEXaHUKE.

22. ®Ou3n4ecKoe MCTOIKOBaHWE BOJNH ¢ bpoiina. BoaHoBas ¢yHKus u ee cBoiicTBa. [LoTHOCTH
BEPOSTHOCTH OOHAPY>KEHUS YaCTHUIIBI.

23. OcHOBHas 3ajavya KBAaHTOBOM MeXaHMKU. HecTaunoHapHOo€ U CTAalMOHAPHOE YpaBHEHHUE
[Ipénuurepa.

24. Yactuma B OAHOMEpPHON OECKOHEUYHOW NPSIMOYTOJBHON TOTCHIMAIbHOW siMe. KBaHTOBaHME
sHepruu. CoOCTBEHHBIEC (DYHKIIMU COCTOSIHUS YaCTHIIbI.

25. IlpoxoxkaeHue YacTUIIBl Yepe3 MOTeHIIUANbHbBIN 0apbep. TyHHenbHbIH 3G deKT.

26. KBaHTOBBIN rapMOHUYECKHI OCLHUILIATOP.

27. Ilnanerapras mozenb atoma. Iloctynatelr bopa. KBaHnToBaHme sHeprum BOAOPOIONOAO0HOM
CUCTEMBI.

28. Mznydenue BOmOpomonoao0HbIX cucTteM. CrieKTpalibHbIe ceprH atoMa Bogopoaa. O0ob0meHHas
¢dopmyna banbmepa.

29. CnexTpsl MHOTO3JIEKTPOHHBIX aTOMOB. 3aKOH Mo3mu.

30. VYpasuenne Ipemunrepa mis aroma Bomopoaa. KBantoBaHue MomeHTa uMmiyibca. [IpaBuna
otOopa.

31. CouH snekTpoHa. KBaHTOBBIE UHCIIa, OMUCHIBAIOIINE COCTOSIHUE JIEKTPOHA B aroMe. KpaTtHOCTh
BBIPOKIEHUS dHepreTudeckux yposHen. [Ipunnun [Taymnu.

32. IlpuHIUI TOXIECTBEHHOCTH OJMHAKOBBIX dYacTwil. bo3oHbl U ¢epmuonsl. KBaHTOBBIE
pacrpezaeneHus.

33. CBoOoaHbIe 37EKTPOHBI B MeTalie. DHeprus depmu. 30HHAS TEOPHUS TBEPABIX TEI.

34. DneKTponpoBOAHOCTh METAUIOB U MOJIYIPOBOAHUKOB. CBEPXIIPOBOAUMOCTD.

35. SBnenue pammoakTuBHOCTH. OCHOBHOM 3aKOH PaJIMOAKTHBHOTO pactana. [loctosiHHas pacnaza.
IIepuon nonypacnana.

36. CocraB 1 XapaKTepUCTUKH aTOMHOTO siapa. KanenpHas moaens. Pasmep u ciuH sipa.

37. Macca u 3Heprust CBsi3u aTOMHOTO siipa. 3aBUCUMOCTD YAEJIbHOM dHEPIus CBA3M OT MacCOBOTO
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yucaa. O6onodeyHas MoJIeNb sApa.

38. SlnepHble peakiu. DHEPrusi peakuunu. Peakuuu neneHust 1 CUHTe3a saep.

39. PagmoaktuBHbIEe psnbl. OCHOBHBIE 3aKOHOMEPHOCTH O-u3iIydeHus saep. [nmua cBobGomHOro
npobera O-4acTHIL.

40. Tpwu Buga B-pacnama. DHepreTuueckuii crekrp [B-yactuil. Heiirpuno.

41. OcobeHHOCTH Y-u3nydeHus saep. [[poxoxaeHne Y-KBaHTOB Yepe3 BEIIECTBO.

42. Knaccuduxanus 31eMeHTapHbIX YacTull. Jlentonsl. JIENTOHHBIN 3apsi.

43. Anponsl. baprnonnsiii 3apsa. KBapkoBas MoJienb aJpOHOB.

OIIK-1.2

Brinonnser pacuerst
CTPOUTEINIBHBIX KOHCTPYKIUN U
00BEKTOB CTPOUTENBCTBA,
OLICHUBAET UX HAJEKHOCTh
UCIIOJIb3Ysl MAaTEMATUYECKOE
MOJIEJIMPOBAaHUE, AaHATUTHYECKYIO
T€OMETPUIO U MAaTEMATUYECKUI
aHaJIN3

IIpuMepHBIH NepedyeHb NPAKTHYECKUX 3a1aHuil
1 cemecTp
3aganue 1.Touka ABUKETCA B INIOCKOCTU X0y IO 3aKOHY: x =21,y = 4¢(1-¢). HaliTu ypaBnenue

TpaekTopur y = f(x) 1 M300pa3uTh ee rpaduUecKi; BEKTOP CKOPOCTH V U YCKOpeHHs d B
3aBHCHMOCTH OT BPEMEHH; MOMEHT BPEMEHH t), B KOTOPBI BEKTOP YCKOPEHHsSI d COCTaBISIET yroul 1t/4
C BEKTOPOM CKOPOCTH V . OTBET: y=—x*-2x; V =-27 +4(1-21)j, a=-8],to=0,75c.

3aganue 2. Teno BpaaeTcss BOKpYT HEMOJABMIKHOM OCH 110 3aKOHY ¢ =2+4[F-27. Haiitu: 1) cpeanee
3HAYCHHC YITIOBO! CKOPOCTH (¢) 3a MPOMEKYTOK BpeMeHH OT t=0 10 OCTaHOBKH; 2) yIIOBYIO

CKOpPOCTb T€Jla B MOMEHT BpeMeHH t=0,25 c; 3) HopManbHOE YCKOPEHUE TOYKH, HaXOASILIENHCs Ha
paccTosgHuu 1 M OT OCH BpalleHus B TOT )K€ MOMEHT BpemeHu. OTBeT: 2paz/c; 3 paxn/c; 9 M/,
3aganue 3. [llap maccoit m;=4Kr IBUXKETCS CO CKOPOCTHIO V=5 M/C U CTaJIKUBAETCA C ILIAPOM Maccoi
m; =6 KT, KOTOPBIHA JBIKETCS €My HAaBCTPETY CO CKOPOCThIO V=2 M/c. OnpenenuTe CKOPOCTH IIapoB
nocye yjnapa. Y ap cuutatb abCOIIOTHO YIPYTUM, MPSMBIM U HeHTpasbHeiM. OTBeT: 3,4 Mm/c, 3,6 M/c.
3ananue 4. Ban B Bujie CIUIONTHOTO IMUIMHIPA Macco m;=10 Kr Haca)keH Ha TOPU30HTAIBHYIO OCh.
Ha uunusaap HaMoTaH MHYp, K CBOOOJHOMY KOHITY KOTOPOTO MO/BELIeHa THps Maccod mp=2 kr. C
KaKUM YCKOPEHHEM OYJeT OMyCKaThCs THPS, €CITU €€ TIPEeIOCTaBUTh camoit cedbe? OTBert: 2,8 M/ce.
3anganmue S. OnpenenuTh NEPHOA, YaCTOTY U HAYaNbHYIO (pa3y KoneOaHui TOUKH, ABMKYIIEHCS 1O
YPAaBHEHHUIO: x = A[sinca(+7) TAE 0=2,57 c'l, 1=0,4 ¢,A=0,02 M. KakoBa ckopoCcTb TOYKH B MOMEHT
Bpemenu 0,8 c¢. Oteer: T=0,8c; v=1,25 c'l; V=0,157 m/c.

3apanue 6. Haiiure 115 ra3000pa3Horo azora TeMIneparypy, pu KOTOPOH CKOPOCTSIM MOJICKYJ V| =
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300 m/c u v = 600 M/C COOTBETCTBYIOT OIMHAKOBBIC 3HAUECHUS (DYHKIIUU pacripenenenus Makcpesia
f(V). OtBer: 7o mVy =V7) _ 3y
4kIn(V, /V))

3ananme 7. neanbHblil IByXaTOMHBIN ra3 00beMOM S J1 U 1aBJICHUEM 10° Ia M30XOPHUYECKH HArpeny,
B PE3YJIBTATE YETO CPEIHSSI KHHETHYECKAst SHEPTHs ero MosieKyJ yBenuauiiack ot 0,0796 3B no 0,0923
5B. Ha ckonbpko ipy 3TOM M3MEHUTHCS AaBiieHue ra3a? B nanpHeieM ra3 u30TepMUYeCcKl
pacIipiIi 10 Ha4aJabHOTro AaBiieHus. Onpenenute o0beM ra3a B KoHIile nporecca. OTBET: yBeTUIUTCS
Ha 0,16 MIla; 5,8 .
3apanue 8. Onpenenute K03GOUIMEHT TETUTONPOBOIHOCTH A a30Ta, €ClId KO PUImeHT
JTUHAMAYECKON BSA3KOCTH 1| JUIsl HETO MpH TeX ke ycaoBusax paseH 10 mkIla-c. OtBet: A=7,42 MmB1/m- K.
3aganue 9. 12 r a30Ta HaXOAATCS B 3aKPBITOM cocye oobemoM 2 1 npu Temmepatype 10°C. [Tocne
HarpeBaHus JaBJIICHUE B COCYE CTaJI0 PAaBHO 1()4MM.pT.CT. Kaxkoe xonuaecTBo Tera Ob110 cO00IIeHO
ra3y npu Harpesanuu? Otser: 4,1- 10° JIx.

3apanue 10. Cmemranu Bogy Maccoit m;=5kr npu temriepatype T;=280 K ¢ Bomoit maccoii
mp=8kr npu Temneparype T> =350 K. Haiitu: 1) remneparypy 0 cmecu; 2) nsmenenue AS sHTponuy,
npoucxoxasuiee npu cmemmBanu. Otet: 323 K; 0,3 kJx/K.
3aganue 11. Toueunsie 3apsanasl q;=10 HK1 u q2=-20 HKJ HaxoasTCs B Bo3nyxe Ha pacctosHuu 10 cm
apyr oT apyra. OnpeneauTs HapsHKEHHOCTh MOJIsl B TOUKE A, yJaJIeHHOW Ha pacCTOsTHUE 6 CM OT
MEPBOTO U Ha 8 cM OT BTOporo. Kak u3MeHUTCsl NOTeHIMAIbHAS SHEPTUsl B3aUMOICUCTBUS 3apsi/I0B,
€CJIM TIEPEMECTUTh BTOPOM 3apsi B 3Ty Touky? Kakyro /uist 3TOro Hy>kHO COBEpIIUThL padoTy? OTBET:
37,6 kB/m; 12 MxJIx.
3apanue 12. Tpu miiockux BO3AYIIHBIX KOHAeHCaTOpa ¢ eMKocTsaMu Ci=1,5MkD, C,=7 mx®d, C3=2
MK® coeIlMHEHBI IOCIE0BATENIHHO U MMPUCOSAUHEHBI K HICTOYHUKY ToKa. [Ipu 3TOM 3aps BToporo
KOHJIeHcaTopa paBeH 14- 10™* Ku. a) Haitru SHEPTHUIo 3TOM OaTapen. 6) He oTkIirouast HICTOYHUKA TOKA
0T OaTtapen KOHICHCATOPOB, Pa3BUTAIOT IIACTHHBI TPETHETO KOHICHCATOPA, YBEIHUNBAs PACCTOSTHUE
MEXIy HUMH B 2 pa3a. Haiitu u3meHenne eMkoctu u 3apsaa 6arapeu. Oteer: 490 mJIx, 0,21 mx®, 0,4
MK
3aganme 13. /[Ba snementa (€, = 1,2 B, r; = 0,1 Om, &€, =0,9 B, r; = 0,3 Om) coennHEHBI
OJIHOMMEHHBIMU TToNtocaMu. CorpotuBierre R coenuHuTeNnbHBIX MTPOBOAOB paBHO 0,2 OM.
Omnpenenuts CHly TOKa B1ieny | ¥ pa3HOCTh NOTEHLMAJIOB Ha 3aKMMaxX Ka)J10ro ucrounuka. OTBeT:
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0,5A;1,15B;1,05B.

3ananue 14. Kpyrosoii Butok pagnycom R=15,0 cM pacmonoxeH OTHOCUTEIBHO OECKOHEYHO
JUIMHHOTO MPOBOJa TaK, YTO €ro IJIOCKOCTh MapajuielibHa npoBoAy. [lepnenaukysip,
BOCCTaHOBJICHHBIN HA MMPOBOJI U3 IIEHTPA BUTKA, SIBJISIETCS HOPMAJIBIO K TUIOCKOCTH BUTKA. CHjla TOKa B
npoBoe [;=5A, cuna Toka B BuTKe Toku I,=1A. PaccTosiHue ot nentpa Butka a0 nposoja d=20 cwm.
Onpenenure MarHUTHYIO MHIYKIUIO B IIeHTpe BUTKA. OTBeT: Bo=6,5MK 1.

3ananme 15. [IpoBosmuii miIockuil KOHTYp, UMeIoUH GopMy OKpykHOCTH paauyca r = 0,05 m
MTOMEINICH B OJTHOPOTHOE MAarHUTHOE TI0JI€ TaK, YTO JIMHUM MarHUTHON WHIYKITUH TI0JISI HalpaBJIEHbI
NEPIEHIUKYIIAPHO MJI0CKOCTH KOHTYpa. Comnporusienue koHtypa R =5 Om. MarautHas HHIyKIMs
MeHseTcs 1o 3akony B = kt, riae k = 0,2 Tu/c. Onpenenure: a) 3.11.C. MHAYKIIMH, BOSHUKAIOIIYIO B 3TOM
KOHTYpe; 0) CHIIy HHAYKIIMOHHOTO TOKA; B) 3apsi, KOTOPBIA MPOTEYET M0 KOHTYPY 3a MEPBHIC 5 CEKYH]T
n3Menenud noist. Oreet: 1,6 MB; 0,3 MA; 1,6 mKut.

3aganue 16. Karymka Hamotana MeHbIM PoBo oM arameTpom d=0,2 mm ¢ oOrieit anmuHoi /=314 Mmu
nMeeT HHIYKTUBHOCTD L=0,5 I'H. OnpenenuTs CONpOTUBIICHUE KAaTYIIKH: 1) B IIEMH MTOCTOSTHHOTO
TOKa; 2) B 1Ienu nepeMeHHoro Toka ¢ yacroroit v=50 I't. OtBet: R=160 Om; R=224 Owm.

2 cemecTp

3ananue 17. B onbite FOHra crexisiHHas MIaCTUHKA TOJIIIAHOM B 2 CM ITOMEIIAETCS Ha IIyTH OJTHOTO U3
HHTEephEePUPYIOMNX JTydel epIeHANKYISIPHO JTydy. Ha CKOJbKO MOTYT OTJIMYATHCS IPYT OT JIpyra
3HAYCHUS ITOKA3aTCIIA HpeJIOMJIeHI/IH B paSJII/I‘-IHBIX MECTax IJIaCTUHKH, I-ITOGBI NU3MCHCHUEC pa3HOCTI/I
X0J1a OT 3TOH HEOJHOPOIHOCTH He mpeBbimano 1 Mkm? OTtBeT: A<n=5- 107,

3aganue 18. [Tyuok 6emoro cBera majgaeT HOPMaIbHO K MOBEPXHOCTH CTEKISTHHON TUTACTUHKH
tommuaon d=0,5 MkM, Haxozsmiewcs B Bo3ayxe. [lokazaTens npemomiienns crekia n=1,5. B
pe3yanaTe I/IHTep(bepeHI_II/II/I HUHTCHCUBHOCTH HGKOTOpBIX BOJIH, AJINHBI KOTOpBIX JICKAT B npez[enax
BuauMoro crektpa (ot 400 o 700 HM), ycuinuBaeTcs pu oTpakeHUU. OnpeaeanTe JJIMHBI 3TUX BOJIH.
OtBer: 0,6 Mxm4 0,43 MKM.

3anpanue 19. [Tnockas BoiaHa (A=0,5MKM) agaeT HOpMaIbLHO Ha TUadparMy ¢ KPYyriibIM OTBEPCTHEM
nuamerpom 1,0 cm. Ha kakoM paccTOSsHUM OT OTBEPCTHS Ha €r0 OCH JIOJKHA HaXOJAUThCS TOUKA
HaOII0IeHUs, YTOOBI OTBEPCTHE OTKPBIBAIO: 1) oaHY 30HY Dpenento; 2) aBe 3006 Openensn? OTBeT:
50; 25 m.
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3aganue 20. HaliTi HanOOMBIINIA MOPSIIOK CIIEKTPA JUIS KEJITOM IMHUU HATPUS C NJTUHOW BOJIHBI
A=589 HMm, ecnu nocTostHHAS AUGPaKIIMOHHOMN pemeTkr d=2MKkM. CKOJIBKO BCETO MaKCUMYMOB JIa€T
sta pemrerka? [Tog kakum yriiom ¢ HabmronaeTcs nocinennuii Makcumym? OtBer: 3; 7; 62°.

3aganue 21. J/[Ba nonsipusatopa pacroiokeHbl TaK, 4YTO YIod MEKIAY UX IIOCKOCTSMHU MPOITYyCKaHUS
paBeH 25°, Ornpenenutb, BO CKOJIBKO pa3 YMEHBIIUTCS HHTEHCUBHOCTh €CTECTBEHHOT'O CBETA MPHU
MPOXOXKACHHUH: 1) yepe3 oauH (TIEpBBI) MOJsIpU3aTop, 2) yepe3 oba nonspuzaropa. Koaddurment
MOTJIONIEHUS cBeTa B nossipuzatope paseH 0,08. Otser: 2,17; 2,88.

3ananue 22. YepHoe teno umeet temneparypy 3 kK. [1pu oxmaxkaenun tena 1juHa BOJTHBI,
MPUXOJAIIASACT HA MAKCUMYM H3JIy4aTeNbHOW CIIOCOOHOCTH, M3MEHMIIAch Ha 8 MKM. J{o kakoi
TeMnepaTypsl oxyaamioch Teno? Oreer: 323K.

3aganue 23. V3Kuil Iy40K MOHOXPOMAaTHYECKOIO PEHTI€HOBCKOIO U3JIyUEHUs NIaaeT Ha
pacceunBaroniee BemecTBo. [Ipu 3ToM 1yirHa BOJTHBI U3JIYYEHHUS, PACCESTHHOTO MOJT YTJIaMHu 60° u 1200,
OTIUYAIOTCS IPYT OT Jipyra B 2 paza. CuuTasi, 4TO pacCcessHUE MPOUCXOTUT Ha CBOOOIHBIX IJIEKTPOHAX,
HAaWTH JJIMHY BOJIHBI Majiatoniero u3aydenus. Oreert: 1,2 nm.

3ananme 24. Kpacnas rpanuna  Qotosddexra [Uisi HEKOTOporo meraiia pasHa 275 um. Haiitu: 1)
paboTy BbIXOJa IEKTPOHA U3 3TOTO METaJlIa, 2) MaKCUMaJIbHYIO CKOPOCTh 3JIEKTPOHOB, BBIPHIBAEMBIX
13 3TOr0 METajla CBETOM C AIuMHOU BOIH 180 HM, 3) MaKCUMaJIbHYIO0 KHHETHUECKYIO SHEPTHUIO ATHX
anekTpoHoB. OtBeT: 4,525B; 9,1-105 m/c; 2,383B.

3apanue 25. DnekTpoH obnagaeT knHetnueckou sHeprueit 30 3B. Onpenenuts 1eOpOIIEBCKYIO
JUTMHY BOJIHBI 3JIEKTPOHA. BO CKOJIBKO pa3 M3BMEHUTCS 3Ta AJIMHA BOJIHBI, €CJIM KUHETUYECKAasi SHEPT U
yMenbIuTca Ha 20%? OTBeT: 2,2-10"10 Mm; 1,12.

3anganmue 26. [Ipu 1BHKEHUN YACTHUIIBI BIOJIb OCH X CKOPOCTh €€ MOKET OBITh OIIpeieieHa C TOUHOCTBIO
(ommbkoit) no 1 cm/c. HaiiTu HeonpeaeIeHHOCTh KOOPIMHATHI, €CJTU YaCTUIICH SBIISETCS: 1) 3JIEKTPOH,
2) npobunka maccoii 0,1r. Otset: 0,01Mm; 10 8m.

3apanue 27. Yactuia HaxoauTCs B OECKOHEYHO TIYOOKOH OJTHOMEPHOM MOTEHITUATBLHON UMest
MUHUMAaIbHYIO SHEpruto. KakoBa BeposSTHOCTh OOHAPYKEHUS YaCTUIIBI B CPEIHEH TPETU SIMBI?
Ortser: 0,609.

3aganue 28. Onpenenuts JUIMHY BOJIHBI, COOTBETCTBYIOILYIO TpEThel TMHUU cepun banbMmepa: 1) B

CIIEKTpE U3JIYYEHUH BOAOPOaa, 2) B  cnekTpe uznyduenus nona renus. Oteer: 434uM, 109HM.

3aganue 29. Onpeenure nepro/ MOTypacaga U HAYaIbHYI aKTHBHOCTh BUCMYTA g3 Bi , €Cl
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M3BECTHO, 4TO BHCMYT Maccoii m = 1 T, Beibpacsisaet 4,58+ 10" — wactum 3a 1 cexynny. Bo ckombko
pa3 U3MEHUTCS aKTUBHOCTH 3a Mecsi? OTBeT: 5 cyTok; 64 pasa.
3ananmue 30. Snpo Gepunus-7 f-paanoakTuBHO 1o cxeme K-3axBara. 3anucare peakuuio. Kakue
YaCTHULIBI IPU 3TOM 00pa30BaIUCh?

3aganue 31. Beruucauts B a.e.M. Maccy siipa '°C, y KOTOPOTO 3HEPTHUs CBA3M HA OJIUH HYKJIOH
paBHoO 6,04 M»>B. Otset: 10,0135 a.e.Mm.

3ananue 32. ComHevHas MOCTOSIHHAS 17151 3eMJIH (DHEPTHUS COTHEYHOTO M3JTyICHHUS, TIa/Iaf0IIeTrO
B €IMHMILY BPEMEHHU Ha €IMHUILY IUIOIIA1 B IIEPIEHANKYJIIPHOM HamnpasieHuun) pasHa 1370 Jox/cM?.
Onupasch Ha 3Ty BEJIMYUHY, HAlAUTE, CKOJIBKO MO Macce BOJIOPO/A BHITOPAET €KECEKYHITHO BHYTPH
COJIHIIA, €CJIM U3BECTHO, YTO UICTOYHUKOM YHEPTHH COJIHLIA SIBJISIETCS. CUHTE3 YETBIPEX SJEP BOJOPOAA C

oOpazoBanuem sapa remus-4. Oreet: 630 muH.T/C.

OIIK-1.3

Pemaer mnpukiaaHele 3agaud C
MOMOILbIO MaTeMaTU4eCKOTro
amnmnapara, MCIHOJIb3ys TEOpUI0 U
MeTOo bl (PyHAAMEHTAIbHBIX HAYK

IIpumepHbIii epevYeHb BONPOCOB U 3aJ]aHUIH 10 JIAa00PaTOPHBLIM padoTam
1 cemecTp

Ne 1 «IIpuMeHeHnE 3aKOHOB COXPAaHEHUS /ISl ONIPEAETICHUS CKOPOCTH IOJIETA ITYJIH»

[IpuBenure npuMepsl Cwi, JAOUIMX pPa3sHble BUIBl INOTCHIMANbHOW »Hepruu. Kakme u3 HuX
MPUCYTCTBYIOT B JJaHHOH pabote? M300pasute cxemy SKCIEPUMEHTAIBHON YCTAHOBKH M YKQ)KUTE Ha
HEH CHJIBI, JEHCTBYIOIME Ha BCE TENA, BXOIALIUE B CHCTEMY, B KAKIbII MOMEHT BPEMECHH.

Kakue BenmuuMHBI MMENU KUHETHUYECKas U IMOTEHIMAIbHAs 3HEPIUsl CUCTEMBI «IyJs+MasTHUK» B
pasnuyHble MOMEHTHI ombiTa? [IpencraBbre cXemMy HM3MEHEHMsSI KHHETHYECKOM M IOTCHIMAIBHOU
SHEPTUU CUCTEMBI.

JUI1 KakuX MOMEHTOB BPEMEHH B JAHHOM DJKCIIEPUMEHTE MOXXHO IPHMEHATH 3aKOH COXPAaHEHHUS
MEXaHUUYECKON SHEPIUH, a JUIs KAaKUX HeNb3s U moueMy? Cxema.

JUI1 KakuX MOMEHTOB BPEMEHH B JAHHOM DJKCIIEPUMEHTE MOXXHO IPHMEHATH 3aKOH COXPAaHEHHUS
HMITYJIbCA, a JUIsl KaKUX HeJb3s U nouemy? Cxema

Hcnonb3ys 3aKOHBI COXpaHEHMsI MOJIyuuTe (HGOpMyITy Ul pacdera CKOPOCTH IOJIeTa MyJiIu B JaHHOH
pabore.

Kak npousBoautcst 00paboTka 3KCIEpUMEHTAIBHBIX JaHHBIX B JaHHOM pabore. Kak ompenensercs
JIOBEPUTENIbHBI MHTEPBAJl CKOPOCTH U CPEAHsIS KBaJpaTHUecKas IOrPELIHOCTh OTKJIOHEHHUS




CTpyKTypHBIN SJIEMEHT
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[Tnanupyembie pe3ysibTaThl
oOydeHus

O1ieHOYHBIE CpeaICTBa

MasTHUKA?

Ne 4 «MccnenoBanue BpamaTeaIbHOTO ABHKEHHSI TBEPIOTO Tella BOKPYT HEIOIBUKHOM OCH»
KaxoB xapakTep 3aBUCHMOCTH MOMEHTA UHEPIIMH OT PACCTOSHUS, HA KOTOPOM HaXOAUTCS TEJIO OT OCU
Bpauenus? B nannoii pabore. [Toctpoiite rpaduk 3Toi 3aBUCHMOCTH.
Kak skcriepruMeHTalIbHO OnpeesieTcs MOMEHT MHEPIIMH TeJla B JJaHHOM JlabopaTtopHoi padore?
Kakue 3aKkoHBI COXpaHeHHs IPUMEHSIOTCS U1 BBIBOAA pacyeTHbIX (hopmyn? [lomyunte Gpopmyny amns
pacuera MOMEHTa HHEPLIUU MasiTHUKA.
KakoBa 3aBHCHUMOCTb yTJIOBOTO YCKOPEHHUS Teja OT MOMEHTa MPUJIOKEHHBIX K HEMY CHJI 1 MOMEHTa
unepiuu tena? [loctpoiite rpadmk 1aHHON 3aBUCUMOCTH

Kak nHa masatauke O0GepOeka MOTYT OBITH ONpEeNeHbl YITIOBOE YCKOPEHHE, MOMEHT JIEHCTBYIOIINX
CHUJI U MOMEHT UHEpIUU?
Kak B gaHHO#l pa®oTe pacCUUTHIBAETCS TOTPEIIHOCTh OIpPEACICHUs] MOMEHTAa HMHEpIHMH Telna
OTHOCHUTEIBHO MPOU3BOJIBHON OCH BpaleHus ?
IIponemoHcTpHpyiiTe BO3MOXKHOCTh NpuMeHeHUs cpeasl MicrosoftExcel (mnm npyroi cpenbl) nis
00pabOTKHU IKCIIEPUMEHTATBHBIX JTaHHBIX.

No 5 «Onpezenenne xapakTepUCTHK 3aTyXalOIMNUX KOJIeOaHuil GU3MIecKoro MasiTHUKa»

ITouemy konebaHMs MasTHUKA B JaHHOM paboTe OyayT 3aTyXarOLIMMH, Aa)K€ IPU BBIKIIOUYEHHOM
AJIEKTpOMaruure?

3anumuTe ypaBHEHUS 3aTyXalOIMX U HE3aTyXaloIIKX KojaeOaH!i, CPaBHUTE UX.

Kak ammunty/a 3atyxaronmx Kojaebanuil 3aBUCUT OT BPEMEHH U OT YMCIIa KOJIeOaHui?

KakoB ¢u3nueckuil cMmbICil BEIMYUH NPUMEHHUTENBHO K JAaHHON paboTe: HaydalbHas aMIUIMTYJa
KonebaHuid, HavanpHas ¢a3a KoiebaHuiM, KpyroBas yacToTa KojeOaHHWH, mepuox KoneOaHuH,
kod(ppuimeHT 3aTyxaHus, BpeMs pelakcalud, JorapupMHUUECKHl JEeKPEMEHT 3aTyXaHWs,
noopotHocTh. Kak onu menstorest ¢ poctom U?

Kak MeHsI0TCS XapaKTepUCTHKHM 3aTyXalolMX KoleOaHWH HadajabHAas aMIUIMTyda KoJieOaHMH,
HavanbHas ¢a3a KojeOaHWM, KpyroBas uacToTa KojieOaHWid, mepuoj KoneOaHui, Kod(QUIHMEHT
3aTyxaHMsl, BpeMs peslakcaliy, Jorapu(pMUIeCKHi JEKpEMEHT 3aTyXaHus1, JOOPOTHOCTh €CJIN OAHH U3
napamMeTpoB AaHHOro ¢usnyeckoro mastHuka: I, m , L , k yBenmuntcss (160 yMEHBIIUTCS) MPU




CTpyKTypHBIN SJIEMEHT
KOMIICTCHIINHU

[Tnanupyembie pe3ysibTaThl
oOydeHus

O1ieHOYHBIE CpeaICTBa

(UKCUPOBAHHBIX 3HAYEHUSIX OCTABIIMXCS?

Jliist wero, B maHHOM paboTe, rpaduKu CTPOAT B JorapudpmMudeckommaciirade?

IIponemoHcTpHpyiiTE BO3MOXKHOCTH NpuMeHeHUs cpeasl MicrosoftExcel (mnm npyroi cpenbl) nis
00pabOTKH IKCIIEPUMEHTATBHBIX JTaHHBIX.

No 11 «M3yyeHue cTaTUCTUUECKUX 3aKOHOMEPHOCTEN»

KakoBo pacnpenenenue apodu mo sueiikam Ha gocke ['anpToHa? Kakoe pacmpeneneHrne aHaTIOTHIHO
naHHomy B MKT?

KakoBo pacmpeneneHue 371eKTPOHOB 10 MO0 CKOPOCTH B JaHHOU paboTe? UTO mMpoOMCXOAUT MpHU
M3MEHEHUU HalpsDKEeHUs Hakana?

Kakue craructuueckue METo b IPUMEHSIIOTCS B JaHHOM padoTte?

[IponemoHcTpUpyiiTE BO3MOXXHOCTh MpuMeHeHHs1 cpenbl MicrosoftExcel (v npyroit cpembl) st
00pabOTKH IKCIIEPUMEHTATBHBIX TAHHBIX.

Ne 14 «Ompenenenue nokasarens aanadarsl MetooM Kiemana u Jlesopmar

OObscHUTE X0 SKCIIEPUMEHTA U PE3YIbTaThl pacyeTa.

HazoBwute nporiecchl, IpOUCXOIAIINE C Ta30M, B XOJI€ KCIIEPUMEHTa U U300pa3uTe UX IpadruecKy.
3anuiuTe ypaBHeHUs 171 BbIBOAA (POpPMYJIbI TOKazaTess aquadarsl.

[IponemoHcTpUpyiiTE BO3MOXXHOCTh MpuMeHeHHUs1 cpenbl MicrosoftExcel (v mpyroit cpembl) mist
00pabOTKH IKCIIEPUMEHTATBHBIX TAHHBIX.

Kak B nanHoi1 paboTe MUHUMH3UPYETCSI MOTPEIIHOCTh IKCIEPUMEHTATbHBIX TAHHBIX 7

No 21 «MccnegoBaHue 3J€KTPOCTATUYECKOTO TOJISI C TOMOIIBIO 30HIa»

Uro Takoe HAMpsHKEHHOCTh 3JeKTpudeckoro nons? Kak rpaduyecku mpeacTaBUTh pacipeneicHue
HaIPsHKEHHOCTH B Pa3HBIX TOYKAX JIEKTPUUYECKOTO MO B JaHHOU padoTte?

Uro Takoe MOTEHIHMAN ANEeKTpocTaTudeckoro moisi? Kak rpadgudecku MmpencTaBuUTh pacipeieicHHe
MOTEHITMAsa B pa3HbIX TOUKAaX JEKTPUUECKOTO OISl B TaHHOU padoTte?

YeMy paBHa paboTa MO NEPEMEIICHHUIO 3apsia BAONb SKBUIOTEHIMATIHHOH IMOBEPXHOCTH M IO
3aMKHYTOMY KOHTYpPY, OTPaHHUYEHHOMY YYaCTKaMH CHJIOBBIX W OSKBUIOTCHITMAIBHBIX JIHHHI?
Berancnute paboTy 1o nepeMenieHnIo 3apsiia o 3aJaHHOM TPACKTOPHUH.
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Kak u3MeHUTCsS KapTHMHA CHJIOBBIX M SKBUIIOTEHIUAIBHBIX JIMHUWA IPU YBEIUYEHUU (YMEHBIICHHUH)
HAIPSDKEHHOCTH MEXAY 3JIEKTpoJaMu’?

No 24 «PacmmpeHnue npenena U3MEpEeHHs aMIIepMeETpa MOCTOSIHHOTO TOKa»

KakoB mnpuHIMN [OEHCTBUS DIIEKTPOM3MEPUTEIBHBIX MPUOOPOB MArHUTOIIEKTPUUYECKOTO H
AJIEKTPOMArHUTHOTO THUIIA, IPUMEHSIEMBI B JTaHHOU paboTte?

Uto Ha3bIBaAIOT TOKOM IMOJHOTO OTKJIOHEHUS M  HAMNPSHXKEHUEM  [OJHOTO  OTKJIOHEHUS
ANEKTPOU3MEPUTETHLHOTO ITprbdopa?

Kakum 00pazoM BKIIOYAIOT aMIIEPMETP U BOJBTMETP B JCKTPUUECKYIO IETb I U3MEPEHHsSI TOKa U
HanpspkeHusa? [IpogeMoHcTpupyiiTe HaBBIKK BKIIFOUEHUS 3TUX MPUOOPOB B AJIEKTPUUECKYIO 1IETb.

Yro Takoe mryHT? Jlns yero u kak oH ucnoiab3yercs? [IpoieMoHCTpupyiiTe UCIIONB30BAHHUE LIIYHTA.
Urto takoe nob6aBouyHOE compotuBiaeHue? st yero m kak oHO ucnoyb3yercs? [IpomemMoHcTpupyiite
MCIOJIb30BaHUE 100ABOUYHOTO COMPOTUBIICHUS.

[IponemoHcTpUpyiiTE BO3MOXXHOCTh MpuMeHeHHs1 cpenbl MicrosoftExcel (wum npyroit cpembl) mist
00pabOTKH IKCIIEPUMEHTATBHBIX TAHHBIX.

Kak B nanHoi1 paboTe MUHUMH3UPYETCSI MOTPEIIHOCTh SKCIEPUMEHTATbHBIX TAHHBIX 7

No 28 «Onpenenenre MHIYKTUBHOCTH KaTYITKH U MAaTHUTHON TTPOHUIIAEMOCTH (DeppOMarHUTHOTO
TCIa»

Kakune npuOOpbl NpUMEHSJIMCh B JaHHOW paboTe Ui OIpenenus NapaMeTpoB IHOCTOSHHOTO U
MEPEMEHHOT0 TOKa?

[Tonmyuurte dhopmyiy A pacueTa MOJHOTO CONPOTUBICHUS 1IN IIEPEMEHHOTO TOKa, UCTIOIb3YeMOM B
JTAaHHOM paboTe (MM TIPEICTaBICHHON MTPETOo1aBaTesieM).

Kak omnpeznensiace MHAYKTHBHOCTh KaTYIIKM B jJaHHOW pabore? Kakum eme crmocoOoM MOXKHO
OTpeAETUTh UHAYKTUBHOCTD?

IIponemoHcTpHpyiiTe BO3MOXKHOCTh NpuMeHeHUs cpeasl MicrosoftExcel (mnum npyroi cpenbl) nis
00pabOTKH IKCIIEPUMEHTATBHBIX JTAHHBIX.

2 cemecTp
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Ne 32 «Ompenenenue paanyca KpUBU3HBI JIMH3BI U TIOJIOCHI IPOIYCKAaHMS CBETO(PUIIBTPA C TOMOIIBIO
koJsierr Herotona»

Kaxk o0bsicugeTcs nossienne koier Herorona?

[Tomyuurte dhopmyssl 171 pacueTa paJuycoB TEMHBIX M CBETJIBIX KoJel HeroToHa.

[Tonmyuurte dhopmymy A ONpeaesieHUs paanyca KPUBU3HBI JIUH3bIL.

Kak B n1aHHO# pa00oTe MUHUMU3UPYETCS NOTPENIHOCTh SKCIIEPUMEHTAIBHBIX JAHHBIX 7

No 34 «Onpenenenre JUIMHBI CBETOBON BOJHBI U XapaKTEPUCTHK AUPPAKIIMOHHON PEIISTKI»

KaxoBbl mapaMeTpbl M XapaKTEePUCTUKU TUGPAKITUOHHON PEIIeTKH, IPUMEHIEMOMN B IKCIIEpUMEHTE?
[Tonyuure popmyny nis onpeaeseHus AIUHbBI CBETOBOI BOJHBI MPHU AUPPAKINK Ha AUPPAKIIMOHHON
pelIeTKe.

KaxoBo mpakTuueckoe npuMeHeHue n1u(ppakiiiOHHBIX pPEHIeToK?

Kak B nanHO# pab0oTe MUHUMHU3HUPYETCS MOTPEIIHOCTh SKCIIEPUMEHTAIBHBIX JAHHBIX 7

Ne 35 «Onpenenenne KOHIEHTPALMK PACTBOPOB caxapa U MOCTOSIHHON BpAILLEHUS »

Ha ocHOBe Kakoro siBJICHHUS ONPENEAeTCs KOHIIEHTPALMs pacTBOpa caxapa B JaHHOM JKCIIEPUMEHTE?
IlosicHUTE YyCTPONCTBO U IPUHLUI ACUCTBUSA TpU3Mbl Hukoms

[TosicHuTe yCTPOMCTBO M MPUHIIMI ACHCTBUS MTOJTYTEHEBOIO caXxapuMeTpa

Kak B naHHO pab0oTe MUHUMU3UPYETCS NOTPENIHOCTh SKCIIEPUMEHTAIBHBIX JAHHBIX 7

No 36 «CHsATHE BOJBTAMIIEPHBIX XapaKTEPUCTUK (POTOAIEMEHTA B OTIPEACIICHUE €TO
YYBCTBUTEIBHOCTH»

[Tpoananm3upyiite moydeHHbIe B labopatopHoil pabote BAX

Kaxk onpenensiercst nocrostnHas [1nanka B JTaHHOM 3KcriepuMeHTe?

Kak B nanHoil paboTe MUHUMH3UPYETCSI MOTPEIIHOCTh SKCIEPUMEHTATbHBIX TAHHBIX 7

Kak B manHO# paboTe paccUnTBHIBACTCS MOTPEIIHOCTh ONpeeNeH s mocTossHHOo [Inanka?
[IponemoHcTpUpyTE BO3MOXXHOCTh MpuMeHeHHUs1 cpenbl MicrosoftExcel (v npyroit cpembl) mist
00pabOTKH IKCIIEPUMEHTATBHBIX TAHHBIX.

Ne 41 «MccnenoBanue Bo30y»KACHNS aTOMOB Tra3a»




CTpyKTypHBIN SJIEMEHT
KOMIICTCHIINHU

[Tnanupyembie pe3ysibTaThl
oOydeHus

O1ieHOYHBIE CpeaICTBa

OOBsiCHUTE TPUHIIMII OTIPeIeIeHUs] BO30OYKICHHBIX COCTOSIHUI aTOMOB ra3a B 9KCIIEPUMEHTE?
[TosicHuTe IPUHITUTT PAOOTHI SIEKTPOHHOM JIAMITHI

B xakom quamna3oHe 37eKTPOMAarHUTHBIX BOJIH JIKUT H3JIydeHHE BO30YKIEHHBIX aTOMOB [TapOB PTYTH
U nouemy?

Kak B MaHHOM SKCIIEPUMEHTE OMpeAeIsIeTcss 001acTh JOKATU3aluU 3JIEKTPOHA U KaK MOJydeHHBIC
JAaHHBIE COTJIACYIOTCS C TEOPETUYECKUMU MPEIIOCHUIKAMU ?

Ne 42 «Onpenenenue riaBHbIX KBAaHTOBBIX YHCEN BO30YKICHHBIX COCTOSIHUI aToMa BOOPOIa»
[TosicHuTe yCTPOHCTBO M MPUHIIMIT PA0OTHI CHEKTPOCKOIIA, HCIOIB3yEMOT0 B JaHHOM padoTte
[Tomyuure popmyiy i1 ONIpeieNMHUS TTIaBHBIX KBAHTOBBIX YKCEN BO30YKIEHHBIX COCTOSIHUN aToMa
BOJIOPOJIa M IPYTUX BOAOPOAOTIOJO0HBIX aTOMOB

UTto Ha3bIBaeTCsS TPAgyUuPOBOYHBIM IpapukomM?

IIponemoHcTpHpyiiTe BO3MOXKHOCTh NpuMeHeHUs cpeasl MicrosoftExcel (mnm npyroi cpenbl) nis
00pabOTKH IKCIIEPUMEHTAIBHBIX TAHHBIX

No 51  «M3yueHune 3aKkOHOMEPHOCTEH O-pacriaia»

UT0 Takoe aKTUBHOCTh PaIUOAKTUBHOTO 3JIEMEHTA, €€ BBIUUCICHUE U €UHULIBI U3MEPEHUSI.

B dem coctout 3akoHn I'eiirepa - HetTona?

Kak o1ieHuTh 3HEpruto o - 4aCTULbI?

YcrpolicTBO M pUHIMIT paboThI cueTunka I eiirepa-Miomepa.

[IponemoHcTpUpyiiTE BO3MOXXHOCTh MpuMeHeHHUs1 cpenbl MicrosoftExcel (v npyroit cpembl) st
00pabOTKH IKCIIEPUMEHTAIBHBIX TAHHBIX

Ne 53 «Ompenenenue MakCUMabHOM SHEPrUU B-4acTUI] U UACHTUDHUKAIMS PATAOAKTUBHBIX
IIpenapaToB»

Kakue u3BecTHBI pa3HOBUAHOCTHU OeTa-pacnana? Kakas u3 HUX uccieayercs B JaHHOM SKCIIepuMeHTe?
B kakux nuana3oHax HaXOAATCs MEPUObI MOTypacnaaa U SHepruu 0eTa- pacmnajga NpUpPOIHBIX
PaaUOHYKIIUIOB?

KakoBbI 0CHOBHBIE OCOOEHHOCTH B3aUMOIAEHCTBUA O€Ta-4acTHI] C BEI[ECTBOM?

IIponemoHcTpHpyiiTE BOZMOXKHOCTE TpUMeHeHus cpepl MicrosoftExcel (mnm qpyroit cpeast) nis
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00pabOTKH IKCTIEPUMEHTAIBHBIX JTaHHBIX




0) Ilopsinok npoBeeHust NPOMEKYTOYHOM aTTeCTALMH, IOKA3ATEJM U KPUTEPHH
OLICHUBAHUS:

[TpoMexxyTodHast aTTeCTAIMS 10 TUCIUTUTHHE «DHU3UKa» BKITFOYAeT TCOPETHUCSCKHE BOIIPOCHI,
MO3BOJIAIOIUC OICHUTh YPOBCHb YCBOCHUA O6y‘-IaIOH_II/IMI/IC$I 3HaHHI>'I, " NPAKTUYICCKHUC 3a/laHNA,
BBISIBIISIONINE CTETICHh CHOPMHUPOBAHHOCTH YMEHHUH M BIaICHUMA, TPpoBOAUTCS B popMme 3adera (1
cemecTp) u B popme sk3ameHa (2 cemectp).

3aueT oOyyarorecs Moxy4aoT B pe3ybTaTe BbIIOIHEHHUS BCEX BUOB padoT,
npeaAyCMOTPCHHBIX BO2 CCMCCTPC U3YyUCHUA HaHHOﬁ AJUCHUITIINHBI. B CJIy4ac HCBBIIIOJHCHUA,
3a4yeT MPOBOAUTCS B (hopMe cobece1oBaHuS 110 BOIIPOCAM COTJIACHO MEPEUHIO BOIIPOCOB K 3a4eTy.

Ilokazamenu u Kpumepuu oyeHuaHU 3auema:

- Ha OLIEHKY «3auTEHO» 00ydalouiics JeMOHCTPUPYET YPOBEHb, HE HIKE TOPOTOBOTO,
c(OpPMUPOBAHHOCTH KOMITETCHIIUH: B X0J1€ KOHTPOJIBHBIX MEPOIIPHATHI MOTYT JOITyCKaThCS
OLITMOKH, MOXKET MPOSIBISATHCS OTCYTCTBUE OT/ICJIbHBIX 3HAHUN, YMEHUH, HAaBBIKOB, 00yUJaloNHiics
MOT'YT UCTIBITHIBACT 3HAUNTEIBHBIC 3aTPYHEHUS ITPH ONICPUPOBAHUY 3HAHUSAMHU U YMEHUSIMH TIPU
UX NIEPEHOCE Ha HOBBIE CUTYaIUH.

- Ha OIICHKY «HE 3a4T€HO» 00YJarOIINICSI He MOXKET MOKa3aTh 3HAHUS Ha TOPOTOBOM YPOBEHb
c(OPMHPOBAHHOCTH KOMIIETEHIIUH, T.€. 00yJaIOUIHiics HEe MOKA3bIBAET 3HAHHE OCHOBHOTO
MaTepuaia B 00bemMe, HE0OOXOAMMOM JIJIsl IPEICTOSIIEH PO eCCHOHATbHON ACSTENHPHOCTH; HE
CHOCOOEH apryMEHTHUPOBAHHO U MOCJIEI0BATEIbHO H3JIaraTh, IOMyCcKaeT rpyobie ouInOKy B
OTBETAaX; HE MOKET MOKA3aThHHTEIUIEKTyaIbHbIC HABBIKH PEIICHUS ITPOCTHIX 3a1a4. He
MOJATBEPKIAET OCBOSHHE KOMIETEHIIUH, TPEYCMOTPEHHBIX MPOTPAMMOM.

DK3aMeH 10 JaHHOW AUCIUILIINHE MPOBOIUTCS B YCTHOU (hOpMe MO dK3aMEHAIIMOHHBIM OujIeTaM,
KQKJIbIH U3 KOTOPHIX BKIIOUAET 2 TEOPETHUYECKUX BOMPOCA M OJTHO TIPAKTUUCCKOE 3aJaHNE
(3amauy).

Ilokazamenu u Kpumepuu oUeHUBAHUA IKIAMEHA:

— Ha OIICHKY «OTJHYHO» (5 06aJ7I0B) — 00yJaronIuiicss JeMOHCTPUPYET BBICOKHI YPOBEHB
c(hOpPMHUPOBAHHOCTH KOMITETEHIUH, BCECTOPOHHEE, CUCTEMATHUECKOE U TTyOOKOe 3HaHUE
y4eOHOro MaTepuaia, CBOOOTHO BBITOIHAET MPAKTHICCKUE 3a/IaHHsI, CBOOOHO OTIEPHPYET
3HAHUSIMU, YMEHUSIMU, IPUMEHSET UX B CUTYALUSIX MOBBILIEHHOMN CII0KHOCTH.

— Ha OIICHKY «XO0po1o» (4 6amia) — o0yJarouiicss JEMOHCTPUPYET CPEHUN YPOBEHD
c(hOpMUPOBAHHOCTH KOMITETCHIIUI: OCHOBHBIC 3HAHUSI, yMEHHSI OCBOCHBI, HO JIOMTYCKAIOTCS
HE3HAaYUTeNIbHbIE OIIMOKU, HETOUHOCTH, 3aTPYJHEHUS PU aHATTUTUYECKUX OIepalusX, epeHoce
3HAaHUW U YMEHHI Ha HOBbIE, HECTAHAAPTHHIE CUTYAIINH.

— Ha OIICHKY «Y/10BJIETBOPHUTENbHO» (3 Oayia) — 00yJaronuics 1eMOHCTPUPYET TOPOTOBBIN
ypOBEHb CHOPMUPOBAHHOCTH KOMITETEHIUI: B X0/1€ KOHTPOIBHBIX MEPOIIPUSATHI TOMYCKAIOTCS
OLIMOKH, MPOSIBISIETCS] OTCYTCTBUE OTACIbHBIX 3HAHUN, YMEHUH, HABBIKOB, 00yUJaromuiics
UCIIBITHIBACT 3HAYUTENbHBIC 3aTPYAHEHUS IPU ONEPUPOBAHUYU 3HAHUSIMU U YMEHUSIMU TIPU UX
NEepPEeHOCe Ha HOBBIE CUTYaLIUU.

— Ha OLICHKY «HEYA0BJIETBOPUTEIbHO» (2 Oayia) — 00yJaroImuiics: IEMOHCTPUPYET 3HAHUS He
6osee 20% TeopeTHUeCcKOro MaTepuaa, I0MyCKaeT CyleCTBeHHbIC OIMMOKH, HE MOXKET IMOKa3aTh
MHTEJUICKTYaJIbHbIE HABBIKHU PEIICHUS TPOCTHIX 3a/1a4.

— Ha OILICHKY «HEeY/A0BJIETBOPUTEIbHO» (1 6ain) — 00ydJaromuiicss He MOXET MOKa3aTh 3HAHUS Ha
YPOBHE BOCTIPOU3BEICHUS 1 00BICHEHUSI HHPOPMAIIUHU, HE MOKET TTOKa3aTh MHTEIUICKTyaIbHbIC
HABBIKU PEUICHUS MPOCTHIX 3aj1ay.



