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PaGouasi mporpaMma nepecMoTpera, o0cykaeHa u ofo6pena uis peanusanuu B 2020 - 2021
yueGHOM rofy Ha 3aceqanuy kadenpel Pusuxu
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[Tporokomor __ 20 r. Ne

3aB. kadeapoit M.B.Xpl(ynwc




1 Ies1u ocBOEHUS TN CHMILTHHBI (MOLYJI51)

[Tonydenue cTyaeHTaMH OCHOBOIOJATAIONINX MPEACTAaBICHUN O (QyHAaMEHTaIbHOM
CTPOCHMHM MaTepuud © (HU3UYECKUX TMPHUHIMIAX, JIeKAIIMX B OCHOBE COBPEMECHHOM
€CTCCTBCHHOHAYYHOW KapTHHBI MHpa; (GopMHpoBaHWE y CTYIACHTOB COBPEMEHHOTO
€CTECTBEHHO-HAYYHOTO MHPOBO33PEHHS; Pa3BUTHE HAYYHOTO MBIIUICHUS W PaCIIMpPCHHE
HAyYHO-TEXHHYECKOTO KpPYro30opa; OBJIAJCHUE OCHOBHBIMH (DU3MYECKHMMH KaTErOpHsIMH,
MOHATUSAMHA ¥ (PyHIAaMEHTaIbHBIMU (PU3NYECKUMH 3aKOHAMU; TOJYyYE€HHUE NPEICTABICHUHA O
(byHIaMEHTAIBHBIX KOHIICTIIIHSIX COBPEMEHHOT'O €CTECTBO3HAHUS KaK Pe3yIbTaTa UCTOPHUIECKOTO
Mpoliecca; OBJIAJICHUE MPUEMaMH M METOJaMH PEeIICHUsS KOHKPETHBIX 3a/lad W3 Pa3IMYHbIX
oOmacteil (M3MKH, YMEHHUS BBIICTUTh KOHKPETHOE (PU3MUECKOE COAEp)KaHHE B MPHKIATHBIX
3amavax Oymymiedl mpodecCHOHaIbHON AESITeNbHOCTH; (DOPMUPOBAHHE HABBIKOB MPOBEICHUS
(U3HYECKOTO DKCIIEPUMEHTA, IO3BOJISIFOIIMX WM  BIIOCJICJCTBUU OBJIAJICTh KOMIUICKCOM
komreTeHmii, npeaycMoTpeHHbix @®I'OC BO mno nanpasnenuto mnoarotosku 08.03.01
«CTDOUTENIBCTBO VHUKAJILHBIX 30aHUHA U COODVIKEHHU .

2 MecTO TUCHUILTUHBI (MOYJIs1) B CTPYKTYpe 00pa30BaTe/ibHOI NPOrpaMMbl

Juctummaa Ousrka BXOJUT B 0053aTENNbYI0 YacTh y4eOHOTO TUTaHa 00pa3oBaTeIbHOM
POTrPaMMBl.

Jns  wW3ydeHWs  JUCHUIUIMHBI ~ HEOOXOMWMBI  3HaHUS  (YMEHHs,  BIIAQJCHUSA),
c(hOpMHUPOBAHHBIE B PE3Y/IbTATE U3YUCHHSI AUCLUIIUH/ IPAKTUK:

HucuuiuinHa — «@usuka» 0a3upyercss Ha  eCTECTBEHHOHAYYHbIX  JUCLUIUIMHAX:
MaTeMaTHKa, GU3NKa, XUMHUS B 00bEME CpeTHEH IIIKOIbI.

3HaHus (YMEHUs, BJaJIeHUs), MOJTYYeHHbIE IPU U3yYEHUU JAaHHON AUCLUUILIMHBI OyayT
HEO0XOAUMBI JUIsl U3yUeHUS TUCHUIUTNH/TIPAKTHK:

ConpoTuBieHne MaTepuaIoB

DNEeKTPOTEXHHUKA

IToxroToBka K cjaue u caaya rocyapCcTBEHHOT0 IK3aMeHa

CrpouTtenbHas MEXaHUKa

CrpourenbHas (pusnka

TexHnueckas TeIIOTEXHUKA

OCHOBBI MEXaHHUKH U PA3pyLICHUS

3 Komnerenuun odyuarouierocs, popMupyemMbie B pe3yJibTaTe 0CBOEHUS

AUCHUILUIMHBI (MOYJI5) ¥ IJIAHUPYEMBbIe Pe3y1bTAThl 00y4YeHH s

B pesynbrate ocBoeHMs AMCUMIUIMHBI (Moayis) «®Pusuka» oOydarouiuiics AOIKEeH
00Ja1aTh CIeAYIOUUMU KOMIIETEHIIUSIMU:

KO,}I HHIUKaTopa I/IH)II/IKaTOp JOCTHIXXCHUA KOMIIETCHIITN N

OIIK-1 Crniocoben pemath NpUKIaAHbIE 33Ja4d CTPOUTEIHHONW OTPACIH, UCIIOJIb3Ysl TEOPUIO U
MeTO1bl (DYHIAMEHTAIbHBIX HAayK

OIIK-1.1 Omnpenensier XapakTepUCTUKH (PU3NYECKOTO M XMMHUYECKOTO Ipolecca
(s1BJIEHHUA), XapaKTEPHOTO 111 0ObEKTOB CTPOUTEIBHON OTpaciii, Ha OCHOBE
TEOPETUYECKOT0 ¥ DKCIIEPUMEHTAIBHOIO UCCIEA0OBAHNUN

OIIK-1.2 BeimonHseT  pacdyersl  CTPOMTENBHBIX  KOHCTPYKIMH M OOBEKTOB
CTPOUTENIbCTBA, OLEHMBAET MX HAJEXKHOCTh HCMOJIb3ys MaTeMaTHUYECKOe
MOJIEIUPOBAHUE, AHAIUTUYECKYIO TEOMETPUIO U MaTEMaTUUECKUN aHAIN3

OIIK-1.3 Pemaer npuxnaaHsle 3aJa4d C I[OMOILBI) MAaTEMaTHYECKOIO ammapara,
UCIOJIb3Ysl TEOPUIO ¥ METOJIbI PYHAAMEHTAIbHBIX HAYK




4. CTpyKTypa, 00bEéM U coep:KkaHue TUCHUIIMHBI (MOAYJIs)
OO0mas TpyI0€MKOCTh JUCIUIUIMHBI COCTABIISIET / 3a4E€THBIX €IWHUIl 252 akaja. 4acoB, B TOM

YUCJIC:

— KoHTakTHas padorta — 180,9 akan. yacos:
—ayautopHas — 175 akaj. 4acos;
— BHeayuTopHas — 5,9 akaj. yacoB

— caMocTosTeNnbHas padora — 35,4 akaj. 4acos;

— MOJTOTOBKA K dK3aMeHy — 35,7 akaj. yaca

<DopMa aTTeCTaluu - 3a4€T, 9K3aMCH

pecypcos.

AynuropHas ) s
o | xowraxrHas pabota E E dopma TEKyIIEro
Pasyen/ Tema % (B akaj. yacax) E = Bun 5 KOHTPOJIS Kox
[ — : g O | CaMOCTOATENbHOT | yerieBaeMOCTH 1 KOMITETEHIIHH
@) 2 £ padoThI MIPOMEKYTOUHOH
Tex. mab. | mpaxT. z g aTTecTaluu
3aH. 3aH. | O &
1. duznyeckue OCHOBBI
MEXaHUKH
MOJITOTOBKA K
PAKTHIECKOMY
3aHATHIO;
BBITIOJTHEHNE
MPaKTHYECKUX
11 Kunemarnka pabot (U3); fpoBepka OIIK-1.1,
MOCTYNaTEIbHOIO u 2 2 1 | camocrosarenbHOE HHHHBHHyaJ.]LHHX OIIK-1.2,
BpaIaTeIbHOTO JABIKEHUS H3yueHHEe y4eOHOU saiat, OIlK-1.3
. cemunap Ne 1;
U Hay4yHOH
JUTEPATyPHl B TOM
qucIe
ANIEKTPOHHBIX
pecypcoB.
1 MOATOTOBKA K
nabopaTopHOMY,
CEMHHAPCKOMY U
MPaKTHIECKOMY
3aHATHIO; MpoBEpKa
BBITIOJTHEHUE WHIUBUAYaIbHBIX
1.2 JlnHaMuKa MPaKTHYECKUX 3aj1ad4; OIIK-1.1,
MOCTYNaTeIbHOTO u 2 4/11 2 1 pabdor (M13); 3aImTa OIlK-1.2,
BpAILaTENbHOTO ABHKEHUS caMoCTOsATeNIbHOE |  J1ab0PaTOPHBIX OIIK-1.3
U3y4YeHHue yueOHoM pabot Ne 4;
7 HayYHOU cemunap Ne 2;
JUTEPATYPHI B TOM
quce
JIIEKTPOHHBIX




MOATOTOBKA K
nabopaTopHOMY,
CEeMUHAPCKOMY U
MPAKTHIECKOMY
3aHSTHIO, MpoBepKa
BBITIOJTHEHNE WHIUBUAYaIbHBIX
1.3 3aKoHBI CoxpaHCHHA B MIPAKTUYECKUX 3a/1a4; OIIK-1.1,
4 6/31 | 2/11 pabot (M13); 3ammTa OIIK-1.2,
MEXaHHUKe .
camMocCTosTeNbHOE | J1TabopaTopHOi OIlK-1.3
n3yudeHue yueOHou paboter Ne 1,
Y HAYYHOU cemuHap Ne 3;
JIUTEPATyPhl B TOM
qrcie
ANEKTPOHHBIX
pecypcoB.
MOATOTOBKA K
nabopaTopHOMY,
CEeMUHapCKOMY U
MPAKTHIECKOMY
3aHATHIO; poBepKa
BBITIOJTHEHUE WHIUBUAYAITbHBIX
14 MexanIecKie MIPAKTUYECKUAX 3a/1a4; OIIK-1.1,
2 4/11 1 1 pabor (M/13); 3amuTa OIIK-1.2,
KOJICOAHUS M BOJIHBI
CaMOCTOATENIbHOE |  J1a00paTOPHBIX OIlK-1.3
usydeHue yueOHoi| pabdor Ne 5, 7,
U Hay4yHOH cemuHap Ne 4;
JHUTEPATyPHl B TOM
qucIe
JNIEKTPOHHBIX
pecypcoB.
MOJATOTOBKA K
nmabopaTopHOMY,
CEeMUHAPCKOMY U
PAKTHIECKOMY poBepKa
3aHATHIO, HHANBUAYAJIbHBIX
BBITIOJTHEHNE 3ajad;
15 PelsTHBHCTCKAS MPAKTHUECKUX OTYET O OIIK-1.1,
2 /i | 2,1 pa6ot (M13); BBIMOJTHCHUN OIlK-1.2,
MeXaHuKa .
CaMOCTOSITEIILHOE BUPTYaJbHOM OIIK-1.3
n3ydeHue yueOHoi| 1abopaTOpHBIX
U Hay4yHOU pabotsr Ne 1,
aurepartypsl B Tom| cemuHap Ne 5;
qrcnie
JNEKTPOHHBIX
pecypcoB.
HWroro no pazneny 12 | 14/51 ) 821 | 7,1

2. Cratuctuyeckas (Gu3HKa |

TCPMOJUHAMHUKA



MOJITOTOBKA K
nabopaTopHOMY,
CEMHHApPCKOMY U
MPAKTHIECKOMY
3aHATHIO; MpoBepKa
BBITIOJTHEHNE WHIUBUAYaIbHBIX
21 Cratucrieckas MIPAKTUYECKUX 3a/1a4; OIIK-1.1,
2 4/11 | 2/114 2 pabot (M13); 3ammTa OIIK-1.2,
(usmka .
camMocTosTeNbHOE | JTabopaTopHO OIlK-1.3
nzyueHue yueOHoi| paboter Ne 11;
Y HAYYHOU cemuHap Ne 6;
JIUTEPATyPhl B TOM
qrcie
3JIEKTPOHHBIX
pecypcoB.
1
MOATOTOBKA K
nabopaTopHOMY,
CEeMUHapCKOMY U
MPaKTUYECKOMY
3aHATHIO; poBepKa
BBINOJIHEHNE WHIUBUAYAITbHBIX
MIPAKTUYECKUAX 3a/1a4; OIIK-1.1,
2.2 TepMouHaMuKa 4 421 2/11 2 pabor (M/13); 3aIuTa OIIK-1.2,
caMoCTosTeNIbHOE | JTabopaTopHOM OIlK-1.3
u3ydeHue yueOHoi| pabotsr Ne 14;
U Hay4yHOH cemuHap Ne 7;
JHUTEPATyPHl B TOM
qucie
JNIEKTPOHHBIX
pecypcoB.
HWroro no pazaeny 6 8/311 | 421 4
3. DIeKTpIYECTBO M MarHeTH3M
MOATOTOBKA K
nabopaTopHOMY,
CEeMUHapCKOMY U
MPAaKTUYECKOMY
3aHATHIO, npoBepKa
BBINOJIHEHNE WHIUBUAYATbHBIX
3.1 DuekTpocraTndyeckoe TIPaKTUIECKAX 3a7a4; OIIK-1.1,
none B Bakyyme u B[ 1 4 411 | 2/11 1 pa6ot (U/13); 3ammra OIIK-1.2,
BEIIECTBE CaMOCTOSITENIEHOE nabopaTtopHoOi OIIK-1.3
u3ydeHue yueOHoi| padotsr Ne 21;
7 HayYHOU cemunap Ne 8;
JUTEPATYPHI B TOM
qrce
AJIEKTPOHHBIX
pecypcoB.




3.2 ITocTOsAHHBIH
SIEKTPUIECKUI TOK

421

2/11

HOATOTOBKA K
nabopaTopHOMY,
CEMHHApPCKOMY H

MPAKTHIECKOMY
3aHATHIO;
BBITIOJTHEHNE

MIPAKTHIECKUX

pabot (M13);
CaMOCTOSITETTbHOE
n3ydeHue yueOHoH
U HAyIHOH
JUTEPATyphl B TOM

qrcie
JIIEKTPOHHBIX

pecypcos.

MpoBepKa
WHIUBUAYAIBHBIX
3a1a4;
3ammra
nabopaTopHO
paboTsr Ne 24;
cemuHap Ne 9;

OIIK-1.1,
OIIK-1.2,
OIIK-1.3

3.3 MaruurocraTuieckoe
moje B BakKyyMe U B
BEILIECTBE

MOATOTOBKA K
CEeMUHAPCKOMY U
MPAKTHIECKOMY
3aHATUIO;
BBITIOJTHEHNE
HNPaKTUYECKHX
pabot (M/13);
CaMOCTOSITEIbHOE
H3yueHHe yueOHOU
U Hay4yHOH
JUTEPATyPhl B TOM
qucie
JNEKTPOHHBIX

pecypcos.

MpoBepKa
WHIABHAYAIbHBIX
3a/1a4;
cemunap Ne 10;

OIIK-1.1,
OIIK-1.2,
OIIK-1.3

34 DneKTpoMarHuTHas
WUHTYKIHS.

DNeKTpOMarHuTHbIE
koneOanus. [lepemeHHBIN
3NEKTPUUECKUM TOK

6/31

MOATOTOBKA K
nabopaTtopHOMY,
CEeMUHAPCKOMY U

MIPaKTUYECKOMY
3aHATUIO;
BBINOJIHEHNE

MIPAKTUYECKUX

pador (M/13);
CaMOCTOSITENIbHOE

u3ydyeHue yueOHoi

W Hay4HOU

JUTEPATYPHI B TOM
qucie

JIIEKTPOHHBIX

pecypcos.

MpoBepKa
WHIUBHAYaIbHBIX
3ajad;
3aIuTa
nmabopaToOpHBIX
pabot Ne 27, 28;
cemunap Ne 11;

OIIK-1.1,
OIIK-1.2,
OIIK-1.3

Uroro no pazneny

18

14/611

6/21

Wroro 3a cemectp

36

36/141

18/61

3a4éT

4. OnTuka




MOATOTOBKA K
nabopaTopHOMY,
CEeMUHAPCKOMY U
MPAKTHIECKOMY
3aHSTHIO, 1poBepKa
WHUBUAYaITbHBIX
BBITIOJTHEHNE )
4,1 BomnoBas  oOnrTukKa MIPAKTUYECKUX 3ajat, OIIK-1.1,
(uHTephepeHys, 8 8/1U 4/11 pabot (M13); saiura OIIK-1.2,
nabopaTopHBIX
JTUPPaKIUS, TTONSPU3ALIHS) CaMoCTOSTENbHOS pacot No 32, 34, OIlK-1.3
H3y4eHHE yquSHon 35:
1 HayaHou cemunap Ne 12;
JIUTEPATyPhl B TOM
qrcie
ANEKTPOHHBIX
pecypcoB.
2
MOATOTOBKA K
nabopaTopHOMY,
CEeMUHapCKOMY U
MPAKTHIECKOMY
3aHATHIO; poBepKa
BBITIOJTHEHUE WHIUBUAYAITbHBIX
MIPAKTUYECKUAX 3a/1a4; OIIK-1.1,
4.2 KBaHTOBasI ONTHKA 6 621 | 2/11 pabor (M/13); 3amuTa OIIK-1.2,
caMoCTosTeNIbHOE | JTabopaTopHOM OIlK-1.3
u3ydeHue yueOHoi| pabotsr Ne 36;
U Hay4yHOH cemuHap Ne 12;
JUTEPATyPHl B TOM
qucIe
JNIEKTPOHHBIX
pecypcoB.
HWroro no pazaeny 14 | 1431 | 6/21
5. ®usnka aToma
MOATOTOBKA K
nabopaTopHOMY,
CEeMUHapCKOMY U
MPAKTHIECKOMY
3aHATHIO, npoBepKa
BBITIOJTHEHNE WHIUBUAYATbHBIX
TIPaKTUIECKAX 3a7a4; OIIK-1.1,
5.1 ®usuka aroma 2 6 8/11 | 42U pabot (M/3); 3aImTa OIlK-1.2,
caMOCTOsTeNIbHOE |  J1ab0PaTOPHBIX OIIK-1.3
u3ydyeHue yueOHoit| pabot Ne 41, 42;
" HAYIHOU cemunap Ne 13;
JIUTEPATyPhl B TOM
qrce
AJIEKTPOHHBIX
pecypcoB.
Hroro no pazneny 6 8/11 | 421 3
6. ®usuka TBEpAOrO TelA.
DIeMEHTHI KBAaHTOBOH (H3UKH




MOATOTOBKA K
nabopaTopHOMY,
CEMUHAPCKOMY;
BBITIOJTHEHNE IpOBepKa
MPaKTHYCCKUX | WHIUBHIYATbHBIX
6.1 dusuka TBEpIOro Tea. pabot (M3); 3ajady; OIlK-1.1,
DJIEMEHTBI KBaHTOBOM| 2 6 6/11 2/11 4 | camocTosTENBHOE 3aIUTa OIIK-1.2,
(huzukn u3yueHue ydeOHOi| 1abopaTtopHOi OIlK-1.3
Y Hay4HOU paboTs! Ne 44;
IUTEpaTypsl B ToM| cemuHap Ne 14;
qrce
JIIEKTPOHHBIX
pecypcoB.
HUroro no pazaeny 6 6/11 | 2/11 4
7. duzuka snapa u
9JIEMEHTAPHBIX YaCTHIY
MOATOTOBKA K
nabopaTopHOMY,
CEeMUHapCKOMY U
MPAKTHIECKOMY
3aHATHIO; poBepKa
BBITIOJTHEHUE WHIUBUAYATbHBIX
71 dwmka  smpa # MIPAKTUYECKUAX 3a/1a4; OIIK-1.1,
5IeMCHTApHBIX YaCTHIL 2 8 6/11 | 5/11 | 4,3 pabor (M/13); 3aIuTa OI1K-1.2,
caMoCTosTeNIbHOE | JTabopaTopHOM OIlK-1.3
u3ydeHue yueOHoi| paborst Ne 51, 53
Y HAy4HOU cemuHap Ne 15;
JIMTEPATYpPhl B TOM
qrcie
3JIEKTPOHHBIX
pecypcoB.
Hroro no pazaeny 8 6/11 | 5/11 | 4,3
HWroro 3a cemectp 34 | 34/61 | 17/61 | 19,3 JK3aMeH
Hroro no aucnumninuze 70 [70/20M1|35/121 | 35,4 3a4€eT, DK3aMeH




5 O0pa3oBaTte/ibHbIE TEXHOJIOTHH

[Ipu peanuzanuu pa3IMYHBIX BHUIOB y4eOHOH paboThl HambOosee d(PQeKTUBHBIC
pe3yNnbTaThl OCBOSHUS JTUCHUIUIMHBI «®Du3MKay [MalT TPaJuIMOHHBIE 00pa3oBaTeIbHBIC
TEXHOJIOTMM,  TEXHOJOTMU  MPOOJEMHOro  OOYy4YeHMs, HMHTEPAKTUBHBIE  TEXHOJIOTUU,
UH(POPMALMOHHO-KOMMYHUKAIIMOHHBIE 00pa30BaTeIbHbIC TEXHOJIOTHH.

1. ®opMbl yueOHBIX 3aHATUN C UCTIOJIB30BAHUEM TPATUIIMOHHBIX TEXHOJIOTHH:

WudopmanmonHas  JIeKIMsS—  MOCIEIOBATEIbHOE  W3JOXKEHHE  Marepuana B
TUCIUIUIMHAPHON JIOTHKE, OCYIIECTBISIEMOE MPEUMYIIECTBEHHO BepOalbHBIMU CpEICTBAMU
(MOHOJIOT TpernoaaBaTes).

CemMuHap — Oecezia rpenojjaBaTelis U CTYACHTOB, OOCYXKACHHE 3apaHee MOATOTOBICHHBIX
COOOHIEHHH TO KaXIOMy BONPOCY IUIaHA 3aHATUS C EAMHBIM Ui BCEX IepeuHeM
pEKOMEH1yeMol 0053aTeIbHON U TOMOTHUTEIBHOM JTUTEpaTyphl.

[TpakTudeckoe 3aHsITHE, MOCBSIIICHHOE OCBOCHUIO KOHKPETHBIX YMECHUW M HABBIKOB I10
MPEJIOKEHHOMY aITOPUTMY.

JlabopaTopHas paboTa — opranu3zanusi yaeOHOM paboThl C peaIbHBIMU MaT€PUATBHBIMU U
UH(GOPMALIMOHHBIMU O0OBEKTaMH, AKCIEPUMEHTalbHas paboTa ¢ aHaJIOrOBBIMH MOJEISIMU
peaTbHBIX 0OBEKTOB.

2. ®opmbl yUeOHBIX 3aHITHI C UCTIOIB30BaHUEM TEXHOJIOTHI TPOOIEMHOTO 00YUECHHUS:

[IpoGnemHas nekuusT — U3JI0KEHUWE MaTepuaa, IMpeaNoiaralollee IMOCTaHOBKY
NpOOJIEMHBIX W JUCKYCCHOHHBIX BOIIPOCOB, OCBEUICHHE pPA3IUYHBIX HAyYHBIX I[OJXOJIOB,
ABTOPCKHE KOMMEHTApPUH, CBSI3aHHBIC C PA3IMYHBIMA MOJCISMU HHTEPIPETAIUU H3y4aecMOTo
MaTepuana.

[IpakTuueckoe 3aHaTHe B (GopMe NPAKTUKyMa — OpraHu3anus ydeOHOM paboThl,
HamnpaBlieHHAas Ha peIIeHHe KOMILIEKCHOW y4eOHO-TI03HaBaTeNbHOU 3aJaud, TpeOyromeid oT
CTyJICHTAa TPUMEHEHHUS KaK HAYYHO-TCOPSTHUSCKUX 3HAHHM, TAK U MPAKTUICCKIX HABBIKOB.

3. ®opMbI yUeOHBIX 3aHATUH C UCTIOIH30BAHUEM CIICIUATH3NPOBAHHBIX HHTEPAKTUBHBIX
TEXHOJIOTHIA:

Jlexuusi «0OpaTHON CBS3M» — JIEKIMS-TIPOBOKAIMs (M3JI0’KEHUE MaTepHalia ¢ 3apaHee
3a-MJIaHUPOBAHHBIMU OIIMOKAMH ), TIEKIUs-0ecea, TeKIUsI-TUCKYCCHSI.

CemuHap-IUCKyccusi — KOJUIEKTUBHOE OOCYXKICHHE Kakoro-JIu0O CIIOpPHOTO BOIIPOCa,
npoOyieMbl, BBHISBJICHHE MHEHHH B Tpymmne (MEXIpYNIoBOW AHMAalor, JTUCKYCCHSI Kak
CIIOp-IUasor).

4. ®opMbl y4eOHBIX 3aHITHI ¢ UCMIOIB30BaHNEM UH(POPMAIMOHHO-KOMMYHUKAIIMOHHBIX
TEXHOJIOTHIA:

Jlexnus-Bu3yanu3anusi — HW3JI0KEHUE COJEPIKaHUS COMPOBOXKIACTCS Tpe3eHTaIuei
(TeMoHCTpaIe yaeOHBIX MaTepPHaJIOB, MIPEJICTABICHHBIX B Pa3JIMYHBIX 3HAKOBBIX CHUCTEMaX, B
T.4. WIUTFOCTPATUBHBIX, TpaUuecKux, ayIuo- U BUACOMATEPUATIOB).

[IpakTnyeckoe 3aHsTHE B (OpME TMPE3CHTAIlMH — TIPEJCTABICHUE PE3yIbTaTOB
MPOEKTHON WM HMCCIEIOBATENbCKON ACSITENFHOCTH C WCIONIB30BAHUEM CIEIUATU3UPOBAHHBIX
MPOTPAMMHBIX Cpel.

6 YueOHO-MeTOqUUECKOE 00eciedeH e CAMOCTOSITeJIbHOW PadoThl 00yYaIIMXCSl
[Ipencrasneno B npuiioxeHuu 1.

7 OneHOYHBIE CPeACTBA AJIsl IPOBeICHHS POMEKYTOYHOM aTTeCTAMI
IIpencraBneHbl B IPHIIOKEHUH 2.

8 YuebHo-MeTOAMYeCKOEe U HH(POPMALIMOHHOE o0ecTiedeHre THCIUTTMHBI
a) OcHoBHas JIMTepaTypa:

1. lemunuenko, B.1. ®usuka : yuconuk / B.U. Jdemumuenko, 1M.B. Jlemuauenko. — 6-¢
u3a.,nepepad. u gomn. — MockBa : MH®OPA-M, 2016. — 581 c¢. - Pexum npocrtyma
https://znanium.com/]. — (Beicuiee oOpa3oBanue: bakanaspuar). - ISBN 978-5-16-010079-1



(print) ; ISBN 978-5-16-101800-2 (online). - Tekcr : oaaekrponnsni. - URL:
https://znanium.com/read?id=292683 (mara obpamenus: 28.10.2020). — Pexkum mocryma: o
OIIHCKE. .

0) JlomosiHUTeEIbHAS JTUTEpaATYpA:

1. Ky3nenos, C.®usnka: Mexanuka. MexaHudeckre Koyie0aHus ¥ BOJTHBL. MoJieKysipHas
¢usuka. Tepmoannamuka : yue6. mocodue / C.W. Ky3nernos. — 4-e u3j., ucnp. u gor. — MockBa
: ByzoBckmii yueOnnk: UHOPA-M, 2014. — 248 c. - ISBN 978-5-9558-0317-3 (By3oBckuii
yueOnuk) ; ISBN 978-5-16-006894-7 (MIH®PA-M). - Tekcr : snekrpoHHbii. - URL:
https://znanium.com/read?id=149547 (mara oGpamenus: 28.10.2020). — PexxuM mocryma: o
TIOJIITUCKE.

2. Kyznenos, C.1. ®u3uka: OCHOBBI 3JIEKTPOAMHAMUKH. DJIIEKTPOMAarHUTHBIC KOJIeOaHUs U
BOJIHEI : yue0. mocodue / C.U. Ky3nenoB. — 4-¢ u3n., uchp. u gomn. — Mocksa : By3oBckuit
yuebnuk ; UHOPA-M, 2015. - 231 c. - ISBN 978-5-9558-0332-6 (By3oBckuii yuebnuk) ; ISBN
978-5-16-009123-5 (MH®PA-M, print) ; ISBN 978-5-16-101657-2 (MH®PA-M, online). - Tekct
: anektpoHHbiid. - URL: https://znanium.com/read?id=215043 (xara obpamenus: 28.10.2020). —
Pexxum noctyna: 1mo nmoamnucke.

3. Kysnernos, C. . ®u3uka. BonHnosas ontuka. KBantoBas npupoja uznydeHus. DJIeMEeHThI
aTOMHOM U siiepHoit pu3uku: YueoHoe nocooue / Kysuenos C. 1., JTugep A.M.-3 usj., nepepa0d. u
not. - Mocksa :By3oBckuii yueonuk, HUL] MTHOPA-M,2015-212c. ISBN 978-5-9558-0350-0. -
Tekcr : osnmekrponnsii. - URL: https://znanium.com/read?id=176340 (nara oOparieHus:
28.10.2020). — Pesxum 10CTyMa: 1O MOAIMUCKE.

B) MeToanueckne yKazaHus:

1. Aceiryxuna, I'. H. ®usuka : MmeToaudeckoe mocodue st CaMOCTOSTENbHON MOJTOTOBKHU K
naboparopHbIM 3aHsATUAM. Y. 1. Mexanuka u MmonekymspHasa ¢usuka / I'. H. Acpuiryxuna, C. M.
I'onosusnun, C. I'. Murpanosa ; MI'TY. - Marautoropck : MI'TVY, 2012. - 1 a5neKTpoH. ONT. TUCK
(CD-ROM). - 3aru. ¢ Tutyin. 3kpana. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=2933.pdf&show=dcatalogues/1/1134
650/2933.pdf&view=true (mata oopamenus: 23.10.2020). - MakpooObekT. - Tekcr :
ANIEKTPOHHBIN. - CBeeHus goctynHbl Takxke Ha CD-ROM.

2. ®usuka : METOAUYECKOE IMocoOue JUIsi CaMOCTOSITENIbHOM MOJATOTOBKHM K J1IAOOpaTOpHBIM
3aasaTusiM. Y. 2. DnekTpudecTBo U Maruetusm, ontuka / I'. H. Aceinryxuna, C. M. ['onoBu3HuH,
C. T'. Murpanoga, E. C. Cadonosa ; MI'TY. - Maraurtoropck : MI'TVY, 2012. - 1 a51ekTpoH. onT.
JIICK (CD-ROM). - 3ari. c TUTYIL. JKpaHa. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=2991.pdf&show=dcatalogues/1/1134
925/2991.pdf&view=true (mara oOpamenus: 23.10.2020). - MakpooObekT. - Tekcr
ANEKTPOHHBIN. - CBeieHus qocTymHbBI Takke Ha CD-ROM.

2. Mexanuka. MonekyisipHas (u3MKa U TepMOAMHAMUKA : JabopaTopHblii npaktukym / E. H.
Acranos, 3. H. botuesa, JI. C. lomxkenkoBa u ap. ; MI'TY. - Maraurtoropck : MI'TY, 2016. - 1
anektpoH. ont. guck (CD-ROM). -  3arm. ¢ Turyn. o9kpanma. -  URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=2420.pdf&show=dcatalogues/1/1130
121/2420.pdf&view=true (mara oOpamenus: 23.10.2020). - MaxkpooObekr. - Tekcr
ANEKTPOHHBIN. - CBeieHus qocTymHbBI Takke Ha CD-ROM.

r) IlporpammHuoe odecnneuenue 1 UHTEpHET-pecypcehl:
IIporpammHoe obecnieueHue

Haumenosanue 110 No norosopa Cpok AeiCTBUS JTULEH3UN
MS Windows 7

Professional(ums  [/[1-1227-18 ot 08.10.2018 11.10.2021
KJIACCOB)



https://znanium.com/read?id=292683%20
https://znanium.com/read?id=149547%20
https://znanium.com/read?id=215043
https://znanium.com/read?id=176340%20
https://magtu.informsystema.ru/uploader/fileUpload?name=2933.pdf&show=dcatalogues/1/1134650/2933.pdf&view=true%20
https://magtu.informsystema.ru/uploader/fileUpload?name=2933.pdf&show=dcatalogues/1/1134650/2933.pdf&view=true%20
https://magtu.informsystema.ru/uploader/fileUpload?name=2991.pdf&show=dcatalogues/1/1134925/2991.pdf&view=true%20
https://magtu.informsystema.ru/uploader/fileUpload?name=2991.pdf&show=dcatalogues/1/1134925/2991.pdf&view=true%20
https://magtu.informsystema.ru/uploader/fileUpload?name=2420.pdf&show=dcatalogues/1/1130121/2420.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=2420.pdf&show=dcatalogues/1/1130121/2420.pdf&view=true

MS Office 2007 |y 135 1 17.09.2007 Geccpoumo
Professional
FAR Manager cB00OIHO pacmpocTpansemoe [10 6eccpodHo

IIpodeccnonanbHbie 6a3bl JAHHBIX 1 HHPOPMALMOHHBbIE CIIPABOYHbIE CHCTEMbI

HasBanwue Kypca CchplIKa

DnekTpoHHas 0a3a mepuoauueckux usnaHuii East View
Information Services, OO0 «UBUC»

https://dlib.eastview.com/

ITouckosas cucrtema Axanemus Google (Google Scholar) [URL: https://scholar.google.ru/

HNudopmanmonHas cucremMa - EJxMHOE OKHO JocTyma K
“HGOPMAIMOHHBIM pecypcaM

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

9 MaTepuajibHO-TEXHUYECKOE o0ecnedyeHne JUCHUIIIUHBI
MaTepI/IaJII)HO-TGXHI/IquKOG O6CCHG‘-IGHI/IG JOUCLHUIIJIMHBI BKJIFOYACT:

Tun u Ha3BaHUE ayJUTOPUH

OcHallleHue ayJuTOpun

Jlexumonnas ayiuropus

MynbTUMeIuiHBIC CPECTBA XPAHCHHUS, IIEpEaYl |
npeCcTaBIeHUs HHPOPMALIUU

JlaGopaTtopust «MexaHuKH,
MOJICKYJISIPHOM (DU3UKH U
TCPMOANHAMUHKHU

1. bannuctuyeckue MasiTHUKY.

2. Mastuuk O6ep0Oexa.

3. OU3NYECKU MasTHUK.

4. Tocka I'anpTOHA.

5. JlabopaTopHas yCTaHOBKa JIJIsl HCCJIEIOBAHUS
pacnpeneseHuss TEpMOAJIEKTPOHOB IO MOAYIIIO MX
CKOPOCTH.

6. JJaboparopHasi yCTaHOBKa JIJIsl ONpeACICHUS
rokasaresneit anuabatel y metogoMm Knemana u Jlezopma.
7. JJabopaTopHasi yCTaHOBKa JiJIsl IPOBEPKH 3aKOHA
BO3paCTaHMsI SHTPOIUH B npouecce 1M Py3nuu razoB Ha
MOJIETH TepEMEIINBAHUS IAPOB.

8.JJaboparopHasi ycTaHOBKa J1JIsl IPOBEPKHU 3aKOHOB
BO3pAacTaHMsI SHTPOIIUU B MPOIIECCE TEIIOOOMEHa.
9.YcranoBka nabopaTopHas Ui U3y4eHHs 3aBUCUMOCTH
CKOPOCTH 3BYyKa OT Temmneparyps! "MP-C3-M"

10. YcranoBka tabopatopHasi JUIsl UCCIIEIOBAaHUS
TEIJI0EMKOCTH TBepaoro tena "M®P-TET-M".

11. YcranoBka naboparopHasi JUist OnpeeIeHus
YHUBEPCAIbHOM ra3oBoil noctositHHon "M®-OT'TI-M".
12.Ctenn 1abopaTopHbIi ra30BbIe MPOLIECCHI.

13. MepuTenbHblii HTHCTPYMEHT.

JlabGopaTtopust «DnmeKTpudecTBa u
OTITUKI

1. JJabopaTopHast ycTaHOBKa JIJIsl KCCIICIOBAHMS
NEKTPOCTATUYECKOTO MOJISI C TOMOUIBIO OJIMHAPHOTO
30H/A.

2. YcraHoBKa JJis IIYHTUPOBAHUS MUJUTMAMIIEPMETPA.
3. YcraHoBKa J1abopatopHast AJ1st ONpeaeIICHHs
WHJYKTUBHOCTH COJICHOWJA U MarHUTHOU
IIPOHULIAEMOCTH.

4. YcraHoBka 1abopatopHast 11 U3y4eHHUs pe30HaHca
HaIpsHDKEHUN U ONpeieSICHUs] MHIYKTUBHOCTHU

5. JlabopaTopHas yCTaHOBKA JIJIsl U3YYCHUS JJTUHBI
CBETOBOM BOJIHBI M XapaKTEPUCTUK AU(PPaKITMOHHON



https://dlib.eastview.com/
https://scholar.google.ru/
http://window.edu.ru/

Tun u Ha3BaHMe ayIUTOPUN

OcHallleHue ayauToOpumn

PEIIeTKU.
6. JIabopaTopHasi ycTaHOBKa JJisl ONpEIeNICHUs pauyca
KPUBU3HBI JIMH3bI U JIJTUHBI CBETOBOM BOJIHBI C TOMOIIIBIO
koJiery HerotoHa.

7. JlabopaTopHasi ycTaHOBKA JJIsI OTIPECIICHUS
KOHIIEHTPALUU PACTBOPOB caxapa U MOCTOSHHOM
BpalICHUsI.

8. MepuTtenbHbI HHCTPYMEHT.

JlabGopaTtopust «AToma, TBEpIOTrO
TeJa, SIpay

1. JTaboparopHasi ycTaHOBKA IS U3YYCHUS BHEIITHETO
dhoTtodrddekra.

2. YcraHoBKa JJ1 U3yYEHHUSI CIIEKTpa aToMa BOJ0poia U
orpezeneHus nocrossHHoN Punbepra.

3. YcranoBKa abopaTtopHast sl ONPeICIICHHS
MOTeHIIMaja Bo30yXIeHus rasa.

4. YcTaHOBKA JIISL OTIPEICIICHUS JUTUHBI TPOOETa 4acTUIl B
BO3/IyXE.

5. MepuTenbHblii HTHCTPYMEHT.

AyauTtopuu JUisi TPYNIOBBIX U
VH/IUBUYAJIbHBIX KOHCYJIbTALIHM,
TEKYLIEro KOHTPOJIA U
MIPOMEKYTOUYHOM aTTECTALNKU
BKJIFOYAIOT:

WHTEPAKTHUBHAS JJOCKA, MyJIbTUMEIUIHHBIN IPOCKTOP,
JKpaH.

Aynuropun A caMOCTOSTEIbHOU
paboThI ¢ BbIX0/IOM B MIHTEpHET U ¢
JOCTYIIOM B AIIEKTPOHHYIO
UH(POPMALIMOHHO-00pa30BaTEIbHYIO
Cpey YHUBEPCHUTETA.

KOMITHIOTEPHBIC KIIACCHI, YUTAIBHBIC 3aJIbI OUOIHMOTEKH
[Mepconanphbie KommbioTepsl ¢ maketom MS Office, ¢
BBIXOZIOM B MHTEpPHET M C JOCTYIIOM B JJICKTPOHHYIO
nH(}OpPMaLIMOHHO-00pa30BaTENbHYIO CPEAy YHUBEPCUTETA
BKJTFOYAIOT: TIEPCOHAIBHBIC KOMITBIOTEPHI ¢ MmakeTtoM MS
Office.

[Tomerienue 1t XpaHeHUS U
poUIAKTUIECKOTO
00CITy’)KUBaHUs y4eOHOT0
000pyTIOBaHUS

CTeJUIaXH, CeibI IUTst XpaHEHHS y4eOHOTO
o0opynoBanus. IHCTpyMeHTHI 1711 peMOHTa
000pyIOBaHUs.




ITpunoxxenue 1
[To mucrumuinnae «Pu3nkay NpeIycMOTPEHA ayIMTOpHAs U BHEAYJUTOPHAS CAMOCTOATEIbHAs
paboTa 00y4aroIUXCs.
AynuropHas caMoCTOsITeNIbHAsE paboTa CTY/I€HTOB IPEAIoaraeT peleHne KOHTPOJIbHBIX 3aa4
Ha NMPAKTHYECKUX 3aHATHAX.

Ilpumepnvie ayoumopnusie konmpoJvhote pavomot (AKP):
1 cemecTp

KOHTpOJILHaH paﬁoTa Ne 1 «@Du3nyecKue 0CHOBbI MEXaHUKI

3aganue 1. Pajuyc-BeKTOp YaCTUIIbI ONPEEIIAETCS BRIPAKEHUEM T = 3t4 +4t% + 7K , e 1, |, k
eMHUYHbIe BeKkTopa oceil X, Y, Z. Berunciuts: 1) myTs S, nmpoiineHHsIi yactuiei 3a nepseie 10c,
2) MonyIb miepeMereHus Ar 3a Toxxe Bpems, 3) yckopenue yactuibl. Oteer: S=500M, Ar=500M,
a=10 m/c%.

3aganue 2. Koneco Bpaiaercss BOKpYT HEMOJABIKHOM OCH TakK, UTO YTOJI IOBOPOTA 3aBUCHUT OT
BPEMCHH I10 3aKOHY ¢=10+20-t-2-t*. Haiitu: 1) cpesinee 3HaueHue yrioBoil CKOPOCTH (o) 32

IPOMEXYTOK BpeMeHH OT t=0 10 0CTaHOBKH; 2) yrJI0BOE YCKOPEHUE B MOMEHT OCTaHOBKH KOJIECa;
3) nosHOE yCKOpEHUe TOUKH, Haxosulelcs Ha paccTosHuu 0,1M oT ocu BpallieHus 1151 MOMEHTa
Bpemenu t=4 c. Oter: 10 pan/c; -4 paﬂ/cz; 1,65 m/c%.

3ananmue 3. [1o ropu3oHTaIBLHOM MOBEPXHOCTH JIBHIKETCS TE€IIO MAaCCOM M=2 KT MO/ IeHCTBHEM
cunel F=8 H, HanpaBiieHHOH 10J yrioM a=60° k ropusoHry. Haiitu paccrosiHue, KOoTopoe
MPOLLIO TEJIO, ECJIM €r0 CKOPOCTh YBEIHUMIIAch ¢ 3 10 5 M/c, a KOO (ULIUEHT TPEHUS MEXTY
TEJIOM ¥ MOBEPXHOCTHIO paBeH P=0,1.0TBeT: 5,9 M.

3ananmue 4. [llap maccoit M;=5 Kr ABMXETCS CO CKOPOCThIO V1= 1 M/C U CTaJIKUBaeTCA C
MOKOSIIIMMCS IIapOM Maccoil Mp=2 Kr. OnpenenuTe CKOpOCTH HIapoB MOCIIE yAapa. Y Jap CUATaTh
yOpYTuM, OpsiIMbIM U lieHTpasibHbIM. OTBeT: 0,43 M/c, 1,43 M/c.

3ananue 5. YpapHeHue KoneOaHui TOYKM MMEET BUJ: x= A-cosaft+7) , e A=0,02 M, o=7 c'l, T

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

KonTpoubnas padora Ne 2 «Crarucrnyeckasi pu3nka 1 TepMOIMHAMHKA)

3aganue 1. Haiiqute n1st ra3000pa3HOro a3ora TeMieparypy, Ipyu KOTOPO CKOPOCTSAM MOJIEKYIT
v1 =300 m/c u V2 = 600 M/C COOTBETCTBYIOT OJIMHAKOBBIEC 3HAYCHHS (DYHKIIUH PACIIpeIeTICHUS
Maxcemia f(V). Otser: 1 _ MYz =V') _ao0
4k In(v, /1V,)

3ananmue 2. VneansHbIil IByXaTOMHBIN ra3 00bEMOM 5 J1 U TaBJIEHUEM 10° Ia H30XOPUUYECKH
HarpeNu, B pe3yabTaTe Yero CpeaHssl KWHETUYeCKast SHEPTHUS €r0 MOJIEKYJ YBEIMYHIIACh OT
0,0796 5B 1o 0,0923 5B. Ha ckoJIbKO TTpH ’TOM U3MEHUTHCS AaBiieHHe raa? B nanpHeimeM ras
M30TEPMUYECKU PACHIMPUIIH 10 HAYalIbHOTO AaBleHus. Onpeaenure o0beM ra3a B KOHIIE
nponecca. Oteet: yBenuuurcs Ha 0,16 MIIa; 5,8 .
3anpanme 3. Onpenenure KOAPGUIHMEHT TEIUIONPOBOJHOCTH A a30Ta, eclii Ko3dduimeHt
JTUHAMHUYECKOU BSI3KOCTH 1) JJISI HETO MpH TeX ke ycioBusax paBeH 10 mklla-c. Oteer: A=7,42
MB1/M K.
3ananmue 4. 12 r a30Ta HAXOATCA B 3aKPHITOM cocynie o0bemoM 2 11 ripu Temneparype 10°C.
Ilocne HarpeBaHus AaBICHUE B COCYE CTAJIO PAaBHO 104MM.pT.CT. Kakoe konnuecTBo Teria 06110
coo0rieHo razy npu HarpeBanuu? OTBeT: 4,1- 10° JIx.

3apanue 5. Cmemanu Boxy Mmaccoit mi=5kr nipu temneparype T1=280 K ¢ Bogoii maccoit
m,=8kr npu Temneparype T, =350 K. Haiitu: 1) remneparypy 0 cmecu; 2) usmenenue AS
SHTPOIUH, Ipoucxosiiee npu cmenmbannu. Oteet: 323 K; 0,3 x/x/K.



KonTpoubHnas padora Ne 3 «Ji1eKTpH4ecTBO 1 MATHETU3M»

3ananme 1. DnexTpuueckoe mnojie co3aano aAyms 3apsanamu (1=10 uKnu  =-20 uKu,
HaxosIUMucs Ha pacctosauu =20 cm apyr ot aApyra. OnpeaeauTb HANPsHKSHHOCTD MMOJIS B
TOUYKE A, yJaJIEHHOH OT IIEPBOro 3apsiaa Ha paccrosiHue =30 cM U OT BTOpOro Ha =50 cMm.
Paccuurtars paboTy, KOTOPYIO HEOOXOUMO COBEPIIUTH, YTOOBI IEPEHECTH TOUCHHBIH 3apsi]l
q0=5-10'4 K7 13 Toukn HaxoasMmuiics nocepennHe Mexy 3apsigamu B Touky A.  OtBet: 280B/Mm,
0,42 Tx.

3ananmue 2. Mimeercs npenHasHaueHHBIN TSI ©3MEPEHUs pa3HOCTH oTeHIuanoB 0 30 B
BOJILTMETP comnpoTuBieHrueM 2 kKOM, KoToporo pasneneHa Ha 150 nenenuit. Kakoe
COIMPOTHBIICHUE HAJIO B3ATh U KaK €ro BKIFOUYUTh, YTOOBI 3TUM BOJIBTMETPOM MOXKHO OBLIO
M3MEPUTh Pa3HOCTh MOTEHIMAIOB 710 75 B? Kak u3MEeHUTCS TpU TOM 1IeHa JAeJIeHUs BOJIbTMETpa?
Ortser: 3 kOMm, 0,5 B/nexn.

3aganue 3. [To npoBonouHO pamke UMeroIIel GopMy NMPaBUIHLHOTO MIECTUYTOIbHUKA, UIET TOK
cunoit I=2 A. Tlpu 3TOM B IEHTpEe paMKH 00pa3yeTcsi MarHUTHOE I0JI€ ¢ HAPS)KEHHOCTHIO 33
A/m. HaiiTi JuinHY IPOBOJIOKH, U3 KOTOPOH crenana pamka. Oteet: 1=0,2 m.

3ananue 4. [IpoBoasinas pamka momerieHa B OAHOPOIHOE MarHUTHOE ToJie ¢ uHaykuueit B = 0,1
Tin. I110CKOCTh paMKH COCTaBIISICT C HAIIPABICHUEM MAarHUTHOTO MOJS  yrol ¢ = 30°. IMowans
pamku S = 20 oM, conpotusiienrne R = 0,1 OM. MaruutHoe 1ojie paBHOMEPHO YMEHBIIIAETCS 710
Hyns 3a Bpems At=0,1 c. OnpenenuTe: a) cpeHee 3HAYCHUE 3.]1.C. UHIYKIIMH, BOZHUKAIOIIEH B
pamke; 0) CHiTy MHAYKIIMOHHOTO TOKA; B) 3apsi/i, KOTOPBIA IPOTEYET IO PaAMKE 3a BpeMs
ymenblieHus nosst. Oreet: 1 MB; 10 MA; 107 Ko

3aganue 5. ConeHouJ ¢ MHAYKTUBHOCTBIO L=7 MI'H u akTuBHBIM conpoTuBiieHueM R=44 Om
MOJKIIIOYMIIM K UCTOYHUKY TOCTOSIHHOTO HampsibkeHus Uy, a 3aTeM K reHepaTopy
CHUHYCOM/IAJIbHOTO HAIPSHKEHUS ¢ AeHcTByIoIMM 3HaueHneM HanpsokeHust U =Uq. Ilpu xakoi
YacTOTe reHepaTopa MOIHOCTb, OTpedIIsieMasi COIEHOUIOM, OYJIET B 5 pa3 MEHbIIIE, YeM B
nepBoM ciydae? Oteer: v=2 kI 1.

2 cemecTp
Kourpoabnas padora Ne 4 «Onruka»

3aganue 1. B onbite FOHra Ha nmyt 01HOrO U3 MHTEPEPUPYIOLINX JTydel momeniaiach TOHKas
CTEKJIIHHAS [IJIACTUHKA, BCJIEICTBUE YETO IIEHTPAJIbHASI CBETIIAas M0JI0Ca CMEIANAch B MTOJIOXKEHUE
MePBOHAYAIILHO 3aHITOE MATON CBETIION MOJ0COM(HE cunTast IIeHTpalbHOK). JIyd magaer Ha
MJIACTUHKY NepreHIuKysipHo. [TokazaTens npenomieHus mactuaku N=1,5. /InuHa BoaHbI cBeTa
A=6-10"" m. KakoBa TOJINMHA IIIACTUHKHU? OTBET: 6 MKM.

3ananme 2. benblii cBET MagaeT HOPMaJIbHO HA MOBEPXHOCTh CTEKJISTHHOM MIIACTUHKYU TOJIIIUHOM
d=0,4 mxmMm, HaxojsIeics B Bo3ayxe. [lokaszarens mpeaoMieHus crekia Ne,=1,5. Onpenenure: a)
TEOMETPHUECKYIO U ONTUYECKYIO PA3HOCTh X0/1a MHTEP(EPUPYIOIIHNX JTydel B MPOXOAAIIEM
cBeTe, 0) TMHBI BOJTH, MHTEHCUBHOCTH KOTOPBIX OCIA0JISETCS MOCIE MPOXOKACHUS TIIIaCTUHKH.
Cuurarp, YTO BUAUMAs YaCTh CIIEKTPA JEXKUT B MHTEpBasie JuiiH BoyH OoT 0,4 10 0,7 mxm. OTBeT:
0,8 mxm; 1,2 mxMm; 0,48 MKM.

3aganue 3. Ha qudpakinoHHy0 penieTky HopMaibHO MaJaeT my4dok cBeTa. KpacHas nuHus ¢
JUTMHOHN BOJIHBI A=630 HM BH/IHA B CIIEKTPE TPETHEr0 MOpsAKa MO YIIIOM (p=710. Kaxkas
CIIEKTpaJbHasl TUHUS BUJIHA MO/ 3TUM K€ YIJIIOM B CIIEKTPE Y€TBEPTOro nopsiaka? Yemy paBHa
nocrosiHHas pemeTku? CKOJIbKO BCEro KpacHbIX MAKCUMYMOB JaeT 3Ta pemietka? Oteet: 473 HwM;
2 MKM, 7.

3ananue 4. /[Ba nosisipu3atropa pacnoyiOKEHbI TaK, 4YTO YIoJl MEKIY UX IJIOCKOCTSIMU
nporyckanus paer  25°. OmpeenuTh, BO CKOJIBKO Pa3 YMEHBIINTCS HHTCHCHBHOCT
€CTECTBEHHOI'0 CBETa MPHU MPOXOXKACHHUH: 1) yepe3 ouH (TIEpBBIA) MOJIsipu3aTop, 2) 4yepes3 oda
nossipuzaropa. Koadduuuent nornomenus csera B nomspusatope pasex 0,08. Orser: 2,17,
2,88.



3amanue 5. Kakas jgois sHepruu (oToHa U3pacxol0BaHa Ha pabOTy BHIPBIBAHUS AJICKTPOHA, €CITH
KpacHas rpanuna porodddexra 307 HM U MaKCHMaJIbHAsI KWHETHYECKAs SHEPTHs
¢doroanexrponos 1 3B? Otser: 0,8.

KonTpoasHnas padora Ne 5 «KBanToBasi puzuka»

3apanume 1. Yepnoe teno umeet temneparypy 3 kK. Ilpu oxnaxaenuu tena JjuHa BOJHBI,
NPUXOSAIIASACH Ha MAKCUMYM HM3JTydaTeJIbHON CIIOCOOHOCTH, M3MEHMIAch Ha 8 MKM. [lo Kakoit
TeMnepaTypbl oxyiaauioch teno? Oreer: 323K.

3aganue 2. DiekTpoH 001a1aeT KuHeTndeckoii sHeprueit 30 3B. Onpenenuts 1eOpOIEBCKYIO
JUIMHY BOJIHBI 3JIEKTpOoHa. BO CKOJIBKO  pa3 M3MEHUTCS 3Ta JJIMHA BOJIHBI, €CIIM KUHETUYECKast
sHeprus ymenbinutes Ha 20%? Otser: 2,2 1010 M; 1,12,

3aganue 3. [Ipu 1BM>KEHUH YaCTHUIIBI BOJB OCHU X CKOPOCTh €€ MOKET OBITh OIlpe/ieieHa ¢
TOYHOCTHIO (ommOKoi) 10 1 cM/c. HaliTi HeonpeneneHHOCTh KOOPIMHATEI, €CITH YaCTHIICH
apnsercs: 1) anektpon, 2) npodunka maccoii 0,1r. Otset: 0,01m; 1028

3ananue 4. Yactuma HaxoauTcsi B 0ECKOHEYHO ITyOOKOH OTHOMEPHOH MOTEHIIHAIEHONW UMest
MUHUMAJbHYIO 3Heprui0. KakoBa BeposSTHOCTH OOHAPYKEHHS YACTHUIIBI B CPEIHEN TPETH SIMbI?
Otsert: 0,609.

3aganue 5. OnpenenuTs UIMHY BOJHBI, COOTBETCTBYIOIIYIO TpeThbel uHuu cepun bansmepa: 1)
B cniexktpe uznydenuu Bogoposa, 2) B cnexrpe uznyuenus nona reaus. Orset: 434um, 109HM.

KonTposbHas padora Ne 6 «Pusuka gApa U 3JieMeHTAPHBIX YaCTHID)

3aganue 1. [lepBoHavanpHas Macca u30Tona upuaus S-Ir pasHa M = 5 r, mepuon

nosypacnana 75 cyrok. Omnpeaenure, CKOJIbKO sSIep pacnazeTcs 3a 1 CeKyHIy B 9TOM Iperapare.
CKoJIbKO aTOMOB 3TOT0 mpenapara ocraHercst uepe3 30 CyTOK ¥ BO CKOJIBKO pa3 U3MEHUTCS
aKTHUBHOCTH Mpernaparta 3a 3To Bpemsi? Otser: 1,67 1015; 1,2 10%; 1,32.
3apanme 2. Snpo 6epuiuius-7 f-paguoakTuBHO no cxeme K-3axBara. 3anucats peaknuro. Kakue
YacTUILIBI IPU ATOM 00pa3oBaInCh?
3ananme 3. HeliTpuHHOE M3iTyueHHE 3BE3/1bI MOKET BOSHUKHYTD 32 CUET 00bEAMHEHUS IBYX
MIPOTOHOB ¢ 00pa30BaHMEM JIEUTOHA. 3anuiIuTe peakiuoo. Kakue yacTuiisl eme o0pazyrorcs B
3TOU peakiuu?
3aganue 4. Haiitu sHEepruio cBsi3u Aapa, KOTOPOE UMEET OAMHAKOBOE YHUCIIO TPOTOHOB U
HEUTPOHOB M paJInycC, B MOJATOpPA pa3a MEHbIINHN paauyca sapa ’Al . OTeer: °Be, 56, 5 M»aB.
3apanme 5. 13 nepBoHayanbHO CBOOOIHBIX MPOTOHOB M HEUTPOHOB 00pazyeTcs sSApo
yriepona-12. Kakast sHeprust mpu 3TOM BBIACISIETCS, KaK OHA Ha3bIBaeTcs? Eciu cuHTe3upoBaTh
TakuM 00pa3zoM 1 T yrieposa, To CKOJIbKO BCETrO BBLACTUTCA PU 3TOM 3Heprun? Kakomy
KoJu4ecTBY HeTH 3Ta sHeprus skBuBaieHTHa? OTBeT: 92,4 M1B; 740 I'Ix; 16 T.

BreaynuTopHasi camocTosiTelbHas paboTa 00yJaronuxcsi BKIIOYAET B ce0s1: MpopadoTKy
JIEKIIMOHHOTO MaTepuaia, U3y4eHHe JTUTepaTyphl 0 COOTBETCTBYIOIIEMY pa3/ielNy; pelleHre
HHIWBUAYAJIBHBIX JOMAalIHUX 3aJa4, IOATOTOBKY K BBIIIOJTHCHUTO J'Ia60paT0pHBIX pa60T,
MOJITOTOBKY K OTYETY 1O Jab0opaTOpHBIM paboTaM, MOATOTOBKY K CEMUHApaM.

Ilpumepnvie unousudyanvrsie oomauinue 3aoanusn (M/13)

1 cemecTp

3apaua Ne 1 «KnHemMaTHKa MOCTYyNaTeJIbHOT0 M BPAIIATEIbHOTO IBUKEHU D)

2 v 19
Touka ABMXETCA O 0§<py>KHocm paauycom 4 M 1o 3akony S = A+ Bt e S — npoiinennsrit
nyTh, A=8 M, B=2 m/c”, t- Bpems. OnipeiennThb, B KaKOi MOMEHT BPEMEHH HOPMAJIbHOE YCKOPEHHUE



paBHO 2 m/c?. Haittu CKOPOCTb, TAHICHIIUAIbHOE U ITOJIHOE YCKOPEHHUE TOYKH B OTOT MOMEHT
BpEMEHU

3amaua Ne 2 «/IlnuHaMKMKa MOCTYNATENbHOTO ABUKEHHS»

Ha 0601 maxoBuka nuamerpoM 60cM HaMOTaH MIHYP, K KOHILY KOTOPOT'O IPUBSI3aH IPy3 C Maccoit
2 kr. OnpenenuTh MOMEHT MHEPLIMA MaXOBUKA, €CJIM OH BPAILAsCh PABHOYCKOPEHHO MO/
neiicTBUEM rpy3a, 3a Bpems t=3C npuoOpes yrioByr CKOpocTh 9 paj/c.

3amaua Ne 3 «/IlnHaMuKka BpamaTeJbHOI0 JIBUKEHUSD)

Ha Bas B BUIe IMIJIMHIpa ¢ TOPU30HTAIBHON OCHIO BpallleHUsI HAMOTaHa HEBECOMast HUTh, K KOHITY
ee mpuKperuieH rpy3. Kakyro yriioByro ckopocTh OyJIeT UMETh Bajl CIyCTsI 2¢ MOCIJIE Havana
JBUKEHUS Tpy3a, eciii Macca Bajna 4 kr, ero paguyc 20 cm, macca rpy3a 0,2 Kr, A€iiCTBUEM CUJII
TPEHHSI HA JBMKYIIIHECS Tela MOKHO TIPeHeOpeyh

3agaua Ne 4 «3aKoHBI COXpaHEeHUS] B MEXaHUKe)

JIBa manbIx 1o pa3mepy rpysa Mmaccamu Mi=10 kr u My=15 Kr nojiBeIeHbl HA HUTAX OJUHAKOBOU
JUIHBL L=2 M B 0/1HOM TOUYKE M CONMpPHUKACAIOTCA MEXY COO0N. MeHbIINiA Ipy3 ObLT OTKIIOHEH Ha
yrox 0=60° u ormymen. Onpenenure BHICOTY, Ha KOTOPYIO IOAHHUMYTCS 06a Tpy3a I0ciIe
abCOJIFOTHO HEYIIPYTOro yaapa

3agaua Ne 5 «MexannuecKkue KoJIe0aHUT»

[Tepuon 3aTyxaronux konebanuit paseH T = 4c, norapudMuUUecKuil 1eKpeMeHT 3aTyxaHus 1,6;
HavanbpHas ¢aza paBHa 0. Cmemienrne Touku B MOMeHT 1/4 paBHo 4,5 cm. Hanncats ypaBHeHue
KoJIeOaHUH ¥ MOCTPOUTH rpauK B mpezenax TpEX NepruoioB

3agaua Ne 6 « PeIATHBHCTCKASI MEXaHUKA»

B naboparopHoii cucteme oTcueTa 0/1Ha U3 JIBYX OJUHAKOBBIX YAaCTHIl C MACCOW Mo MOKOUTCH,
Jpyrasi IBUXeTcst co ckopocThio V=0,8¢ 1o HampaBiieHUIo K OKosImeics yactuie. OnpenenuTe
PENATUBUCTCKYIO MAaCCy JBIDKYILEICS YacTUIIBI B JIAOOPATOPHON CHCTEME OTCUETA U €€
KMHETUYECKYIO SHEPTHUIO

3apaua Ne 7 «MKT. CraTucrnueckas pU3nKa»

B cocyne o6pemom 20 51 HAXOAUTCS CMECh BOJIOPO/Ia U TENUS MO/ AaBjieHreM 2 atM. O0mmas
Macca cMecu S 1. U3BecTHO, YTO CpeHsIs KHHETHYECKasi YHEPTUs MOCTYNaTeIbHOTO JIBHXKEHUS
MOJIEKYJ cMecH Ta3oB paBHa 0,038 3B. Bo ckoibko pa3 OTIMYarOTCs MAcChl BOAOPOAA U TEIINs B
cmecu?

3agaua Ne 8 «MneanbHbIN ra3»

3 MoJI a30Ta IJIOTHOCTBIO p=l,251<r/M3 M30XOPHO HAarpesu Tak, 4YTO ero JaBJIeHUE U3MEHUIACH C
1,1-10°Ia go 1,6-10°Ia, a 3atem 1300apHO CXKaJIH 10 TIepBOHAYAILHON TEMIIEpaTyphI.
Omnpenenute TeMrepaTypsl B KaXJI0M U3 TPEX OMHCAHHBIX COCTOSHHUI U KOHEUHBIH 00beM rasa.

N3o00pazute rpadguku STUX MpoIeccoB B kKoopaunarax P-T

3anaua Ne 9 «IlepBoe Ha4Ya 10 TEPMOAMHAMUKI)



B pesynbrare nzorepmudeckoro pacmupenus asora maccoii m=0.2xropu tremneparype 1=280 K
o0beM ero yBenuuuBaercs B 2 paza. Onpenenuts: 1) paboTy A, COBEpIIEHHYIO ra30M Ipu
pacupennd; 2) uameHenne AU BHyTpeHHEW dHEPTUu; 3) KOJIMUECTBO TEIJIOTH Q, mosryueHHOe
ra3oM

3amaua Ne 10 «Bropoe Ha4ya/10 TEePMOAMHAMU KN

Kycoxk npaa maccori m =200r, B3saThIi nipu TemriepaType t; = -10C°, Obu1 HarpeT 10 TeMneparypbl
t, =0C° u pacmnasinen, mocie yero oopa3oBaBiIasicsi BOAa ObUIa HarperTa 0 TeMnepaTypsl t3 =
10C°. Onpenenuth U3MEHEHUE AS PHTPOIUHU B X0J1€ YKa3aHHBIX MTPOIIECCOB.

3agaua Ne 11 «DuekTpocTaTuKa)

DneKTpuueckoe mosie coznano apyms 3apsaamu (1=10 uKi u =-20 uKn, Haxogsummucs Ha
paccrosiaun d=20 cM apyr ot apyra. OnpeaeauTh HAMPSHKEHHOCTD MOJISE B TOUKE A, yIaICHHOMR OT
MIepBOTO 3apsiia Ha paccrosHUE 1=30 cM u 0T BTOpOro Ha =50 cM. PaccuuTaTh paboTy, KOTOPYIO
HEO0OXOIMMO COBEPIIIUTH, YTOOBI IEPESHECTH TOUYSYHBIN 3apsia (o=5- 10 Kut u3 Touku
HaXOALIMKCS TTOCEPEANHE MEXKIY 3apsAIlaMHu B TOUKY A.

3agaua Ne 12 «IlocTOSAHHBIH 3JIEKTPUYECKHI TOK»
Ha puc. 3.1. £5=1,0 B, £,=2,0 B, €3=3,0 B, r;=1,0 Om, r,=0,5 Owm, r3=1/3 Om, R1=1,0 Om, R3=1/3

Owm. Onpenenute: 1) cUIIBI TOKA BO BCEX y4acTKaXx IeTH; 2) TEIUIOBYIO MOITHOCTh, KOTOpast
BBIJICJISIETCS] HA CONTPOTHUBIICHUH R3.

3.3

nwWi- 51

3apauya Ne 13 «JuekTpoMarseTusm»

[To nBymM OeCKOHEYHO JAJMHHBIM MPSIMBbIM NapaUIEIbHBIM [TPOBOJIAM, HAXOAIIMMCS Ha
paccrosnuu R=10,0 cm apyr ot npyra B Bakyyme, TekyT Toku 11=20,0 A u 1,=30,0 A oguHaxkoBoro
HanpasyieHus. OnpeennuTe MarHUTHYIO HHIYKIIUIO ToJs B, co3iaBaeMoro TokamMu B TOUKax,
JeKaIluX Ha IPSMOM, COeIMHAIONINX 00a MpoBoa, ecinu: 1) Touka C IEXUT HA PACCTOSHUU
r=2,0 cM JieBee JeBOro NMpoBoa; 2) Touka [l exxut Ha pacctossHuM I,=3,0 cM mpaBee mpaBoro
npoBoja; 3) Touka G nexuT Ha paccTosHuu 3=4,0 cM npaBee JeBOro NpoBoO/Ia.

3agaua Ne 14 «QuieKTpOoMarHeTu3m»

DneKTpoH, yckopeHHbIN Hanpsbkenuem U=200 B, BneTaetr B 01HOPOAHOE MarHUTHOE T10JIE €
uHaykiuen B=0,7- 10* Tn MEePIEHANKYISIPHO CUJIOBBIM JIMHUAM. HailTh pagnyc oKpy»KHOCTH,
110 KOTOPOI IBUKETCS 3JEKTPOH B MAarHUTHOM T10JI€ U iepuozA ero BpaieHus. Otset: R=0,68 m;

T=5,1-10" c.

3amaua Ne 15 «QiieKTPOMATrHUTHAS UHIYKIUSD)



[TpoBosmINiA MIIOCKUN KOHTYP, UMEIOIIHK PopMy OKPYKHOCTH paauyca I' = 0,05 M momMerieH B
OJIHOPOJHOE MarHUTHOE TOJIE TaK, YTO JTUHUM MATHUTHOW WHAYKIIUU TIOJIS1 HAPABICHBI
NEePIEeHIUKYISAPHO II0CKOCTH KOHTYpa. ConpoTtusienue koutypa R =5 Om. Marautnas
UHIYKIMS MeHseTcs 1o 3akoHy B = kt, rne kK = 0,2 Ti/c. Onpenenure: a) 3.71.C. MHHIYKIIHH,
BO3HHUKAIOIIYIO B 3TOM KOHTYpE; 0) CUITy HHIYKIIMOHHOTO TOKa; B) 3apsiji, KOTOPBIHA MPOTEUET IO
KOHTYpPY 32 IEePBbIE 5 CEKYH]I U3MEHEHUS TOJISL.

2 cemecTp
3agaua Ne 16 «uTepdepeHusi CBeTAa OT TOYEYHBIX HCTOYHUKOB)

B omnbrte FOHra na nmytu ogHoro u3 uHTephepupyomux JIydeil moMeniaiach TOHKas CTeKIITHHAs
IJIACTHUHKA, BCJIEICTBUE YETO LIEHTpalIbHAs CBETJIas M0JIOCa CMENANIach B MOJIOKEHUE
MEePBOHAYAIIHO 3aHITOE MATOM CBETIION MOJ0COM(HEe cunTast IIeHTpalbHON). JIyd magaer Ha
IUTACTUHKY NepreHauKyasapHo. [Tokazarens npenominenus miaactuHku N=1,5. J[muHa BOTHBI
A=6-10" M. KakoBa TOJIH{HA [IACTHHKA?

3anaua Ne 17 «AutepdepeHuns cBeTa B TOHKHX MJIEHKAX)»

[TnockomnapasuienbHas CTEKJISHHAS IJIACTHHKA TOIIMHON 0=1,2 MKM H C MOKa3aTeiiemMm
npenomiieHus N,=1,5 moMmenieHa Mexay AByMsI CpEIaMHU C TIOKa3aTeNIAMU MIPEIOMIICHUS Ny U Ny.
Cser ¢ anuHOM BoaHbI A=0,6 MKM NaJja€T HOPMAJIbHO Ha IUIACTUHKY. ONpeaeauTe ONTHYECKYIO
Pa3HOCTb X0J1a BOJIH, OTPAYKEHHBIX OT BEPXHEH M HUKHEN MIOBEPXHOCTEN IJIACTUHKU U
oIpeenuTe, yCUIEHNE WIN 0cllablieHne MHTEHCUBHOCTH MPOUCXOAUT IpU UHTEp(EpEHINH B
CIEYIOIIUX CIIydasx: a) N1<n<ny; 6) N1<n>n;

3agaua Ne 18 «/Iuppaxuus ®@penens»

HaiinuTe panuycel nepBbix Tpex 30H @penens i MIOCKOH BOJIHBL, €CIIU PacCCTOSIHUE OT
BOJIHOBOI MOBEPXHOCTH 710 TOUKH HaOmoaeHus 1 M. Jlnuna BosHbl A=500 HM.

3agaua Ne 19 «/Iluppaxuus ®@payHrogpepa»

Haiitn HanOonpmmii mopsiioK CeKTpa JUIsl KeITOM JIMHUU HATPUs C IJTMHON BOJIHBI A=589 HM,
€CIIM MOCTOsIHHAS TU(pakunoHHOHN pemeTkn =2 MKM. CKOJIBKO BCETO MAKCUMYMOB JIaeT 3Ta
pemerka? [Tog kakum yriiom ¢ HabOIr01a€TCS MOCISTHIN MAaKCUMyM ?

3amaua Ne 20 «Ilossspu3anus cBeTa)

Yros Mexay MI0CKOCTSIMU IMPOIYCKAHMS IBYX HOJIIPU3aTOPOB PABEH 50°. EcrecTBeHHbIIT CBeT,
IPOXO0/Is Yepe3 TaKkylo cucremy, ociabdinsercs B 8 pa3. [IpeneOperast morepsiMu cBeTa Mpu
OTpaXeHUHU, ONPEACTUTh KOYPPUIIUEHT MOTIIONIEHHUS CBETA B MOJISIPU3ATOPAX

3agaua Ne 21 «@oro3ddex

OnpenenuTh HAUMEHBUINNA 33JIePKUBAIOLINI MOTEHIINAI, HEOOXOAUMBIH IS PEeKPaICHHS
SMHUCCHH C TTIOBEPXHOCTU (DOTOKATOAA, €CITU OH OCBEIIACTCS U3JIYYCHHEM C NTMHON BomHBl 0,4

MKM, a KpacHas I'paHuLa AJis MaTepuana karoga pasHa 0,67 MKkM

3agaua Ne 22 «TeniioBoe usiryueHue»



Yepnoe Teno Harpenu ot Temneparypbl 600K mo 2400K. Bo ckonbko pa3 yBenuymiack o0mmas
TEIUIOBas SHEPTus, u3nydaeMas TesomM? Ha ckoiabko M3MeHUIach JUIMHA BOJIHBI,
COOTBETCTBYIOIIAs MAKCUMYMY SHEPTUU U3TYUEHUS U CIIEKTPATIbHBIN COCTAB U3JIyYCHUS?

3agaua Ne 23 «Ippext Komnronay»
®otoH ¢ sHeprueit 1 MaB paccesicst Ha CBOOOTHOM MOKOHMBIIIEMCS dIeKTpoHe. Halitn

KHHETHYCCKYIO DHEPTUIO SJICKTPOHA OT/AuH, €CJIM B PE3yJIbTaTe PACCESIHUS JJIMHA BOJHBI ()OTOHA
u3MeHunaceh Ha 25%

3agaua Ne 24 «Jj1eMeHThbI KBAHTOBOH MEeXaHUKH

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

(ommbOko#) o 1 cM/c. Haiiti HeonpeaeIeHHOCTh KOOPIMHATHI, €CJIM YacTHUIICH sBisieTcs: 1)
3JIEKTPOH, 2) npobuHKa Maccoi 0,1

3amaua Ne 25 «HacTuna B IOTEeHIHAJILHOH IMe»

CoOcTBeHHas (I)YHKI_II/ISI, OInrcChIBaromasa COCTOAHNEC MUKPOYACTUILIBI B OECKOHEYHO FHY6OKOﬁ

. 7m
. . v, (x)=Csin—x
MOTEHIIUATBHOM SIME MIUPUHOM {, UMEeT BUT | . Mcnonb3ys ycioBusi HOPMUPOBKH,

ONpeAeInuTs MNOocTosHHYIO C.

3agaua Ne 26 «Atom no reopuu bopa»

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

Haiitu HaI/I6OJ'IBH_IYIO W HAUMCHBIIYIO JJIMHBI BOJIH CCPHUU ITamrena B CIICKTPEC UBJIYUCHUA
BOOOpOaa. CpaBHI/ITB MOJTY4YCHHBIC 3HAYCHHUA C JJIMHAMU BOJIH BUAUMOI'O U3JTYyYCHUA

3agaua Ne 28 «PaaH0aKTUBHOCTL»

192
ITepBoHavanpHas Macca U30ToNa UpUAUS ‘7 paBHA M = 5 T, epHoOJ Nojaypacnana 75 CyToK.

Omnpenenure, CKOJIBKO Aaep pacnaneTcs 3a 1 cekyHay B 3ToM npenapate. CKOIbKO aTOMOB 3TOTO
npenapara ocranercst yepe3 30 CyTOK U BO CKOJIBKO pa3 H3MEHHTCSI aKTHBHOCTh ITpenapara 3a 3To
Bpems?

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

B nenTpe cosHLa IpoTEKaeT TEpMOsIIEpHAs peakLys CUHTE3a T U3 BOJOPOAA, B KOTOPOU U3
4

YeTbIpex IPOTOHOB o0Opa3yercs sapo He” u aBa mo3utpona. 3anumuTe 3Ty peakiuio. Kakue ere

YaCTHIIBI 00pa3yroTcs B HEil?

3agaua Ne 30 «JHeprus B siIepPHBIX PeaKIHAX»

Kaxkoe komaecTBo U** «BBIrOpaeTy 3a roj1 B SIEPHOM PEAKTOPE C HMEKTPUUECKOH MOIITHOCTEIO |

I'Bt u k..a. 38%? CuuraTh, 4TO pacnaj siAaep ypaHa Mnoj JeHCTBUEM TEIUIOBBIX HEUTPOHOB

NPUBOIUT K 00pa30BaHMIO U30TOMOB KCeHOHA-141, cTpoHIUA-92 U TpeX BTOPHUUHBIX HEHTPOHOB.

Ilepeuens nadbopamopnvix pabom



1 cemectp

Ne 1 «[IpumeHeHme 3aKOHOB COXpaHEHHUs JIJIsl ONIPEICICHHUsI CKOPOCTH TOJIETa IYJIK»

Ne 4 «MccnenoBanue BpalaTeIbHOTO ABM)KEHUS TBEPIOTO TEJIa BOKPYT HETOABUKHOM OCH»
Ne 5 «Omnpenenenue xapakTepUCTUK 3aTyXalOMUX KoJeOaHuil pU3MuecKoro MasiTHUKa»

Ne 11 «M3yueHne cTaTUCTUUECKUX 3aKOHOMEPHOCTEN»

Neo 14 «Onpenenenue nokaszarens aauadatsl MeTo oM Kinemana u Jlesopmay

Ne 21 «HccnenoBanue 31€KTpOCTATUUECKOTO MO C IOMOIIBIO 30Ha»

No 24 «Pacmupenue npejena u3MepeHus aMIIepMeTpa MOCTOSIHHOTO TOKa

Ne 28 «Onpenenenne HAYKTUBHOCTH KaTYIIKA U MarHUTHOW ITPOHULIAEMOCTHU
(beppoMarHuTHOTO TeNa»

2 cemecTp

Ne 32 «Onpenenenue paanyca KpUBU3HBI JIMH3bI U MOJIOCH IPOIYCKaHMsI cBeTO(UIbTpaA €
oMo1ubko Kosier Herotona»

Ne 34 «Onpenenenue JUIMHBI CBETOBOM BOJIHBI U XapaKTEPUCTUK AU(PPAKIUOHHON PELIETKI
Ne 35 «Onpenenenre KOHIEHTPALMU PACTBOPOB caxapa U IMOCTOSHHOM BpallleHUs»

Ne 36 «CHsTHE BOJIBTAMIIEPHBIX XapAKTEPUCTUK (HOTOIIEMEHTA U OIPEACTICHUE ero
YYBCTBUTEILHOCTU»

Ne 41 «MccnenoBanue Bo30yXIeHUS aTOMOB Ta3ay

Ne 42 «Onpenenenue riaBHbIX KBAHTOBBIX YHMCEJ BO30YXK/IEHHBIX COCTOSIHUI aToMa BOJIOPOIa»
Ne 51 «3y4yeHne 3aKOHOMEPHOCTEN O-pacraga

Ne 53 «Onpenenenne MakcUMaaIbHOW SHEPTUU B-4acTULl U UACHTU(DUKALNS PaIHOaKTUBHBIX
IIpernapaToBy

Ilepeuens 6onpocoe kK ceMuHapcKum 3aHAMUAM
1 cemecTp

Cemunap Ne 1 "KuHemaruka M JMHAMHKA NOCTYNATEJIbHOI0 W BpPamaTeJbHOIO
IBHKEHUH"
1. Mexannyeckoe nBuxeHne. Cucrema orcuéra. MarepuanbHas TOUKa.
2. OCHOBHBIE KHHEMaTHYECKUE XapaKTEPUCTHKH: TIEPEMEIICHHUE, ITyTh, CKOPOCTh, YCKOPEHHE:
MOJIHOE, HOpMaJIbHOE, TaHTeHInanbHoe. Kinaccupukanus 1BuxKeHnH.
3. TlocrymarensHoe aBmkenue. LleHTp Macc. BpamarensHoe qBHKEHHE.
4. OCHOBHBIE KHHEMAaTHYECKHE XapaKTEPUCTUKU BPAIATEIbHOTO IBUKEHHUS: YT OJl TOBOPOTA,
YIJI0BOE NEpEMEICHHE, YTIOBbIE CKOPOCTh U YCKOPEHHUE.
5. CBs13b MeX 1y TUHEHHBIMU U YTIIOBBIMH XapaKTePUCTUKU ABMKEHUS. PaBHOMepHOE 1
paBHOIIEpEMEHHOE BpalllaTelbHOe ABIKeHUs. [loHATHEe cCOCTOSTHUS PU3NYECKON CUCTEMBI U
YpaBHEHUS JBUKEHUS.
6. JlnHamuuecKue XapaKTePUCTHKH: CHIIa , CHJIIOBOE TI0JIE, Macca, MMITYJIbC.
7. 3axonsl HeloToHA.
8. JluHamMHu4YecKre XapaKTEPUCTHKH BPAIIATEIHHOTO TBM)KEHHUS: MOMEHT CHJIBI OTHOCHTEIHHO
0CH, MOMEHT nHepuuu. OCHOBHOM 3aKOH AMHAMUKH BPALIaTEIbHOTO IBUKEHUS.

Cemunap Ne 2 "3akon coxpanenus'
1. 3akoH coxpaHEHUsI UMITYJIbCA, YCIOBHS €0 BHITIOJIHCHHS.
2. 3aKOH COXpaHEHHUs] MOMEHTA UMITYJIbCa, YCIOBUS €r0 BHITIOJHEHUS.
3. Pabora, MomHOCTh. PaboTa rpaBUTAlMOHHON CHJIBI, KOHCEpBaTHUBHBIE CHJBL. Pabora
pesynbTupytonieil cunbl. Kunernueckass »Heprusi, TeopeMa 00 W3MEHEHWH KHHETUYECKOM
SHEPTHH.



4. 3aKOH COXpaHEHUs MOJTHOW MEXaHUYECKOW SHEPTUU, YCIOBUS €O BHIMOJHEHUS.
5. CoynapeHue OByX Tel.
6. CBsi3b 3aKOHOB COXPAHEHUS CO CBOMCTBAMH MPOCTPAHCTBA U BPEMCHH.

Cemunap Ne 3 "Kosebanusi u BOJIHBI"
1. ®usznueckuii 1 MaTeMaTHYECKUNA MasSTHUKH.
2. I'apMoHHMYECKHE, CBOOOJIHEIE, BBIHY/ICHHbIE u 3aTyxarolue KoJieOaHus:
nuddepeHnranbabie, TpaduKu, XapaKTePUCTHUKH.
SIBnenne pe3oHaHca u ero puszndeckas npupoja. [pumepsr.
Bonna. Buasl BonH. Mexanusm 00pa3oBaHUsS MEXaHUYECKUX BOJH.
3ByKOBas BoJHA. Mexanu3M o0pa3oBaHUs 3ByKa B raszax.
BonnoBoe ypaBHeHuUe.
Crosuas BoiHa. MexaHu3Mm 00pa3oBaHus. Y paBHEHUE CTOSAYEH BOJIHBI.

No ko

Cemunap Ne 4 "CraTncrnyeckue MeTO/Ibl ONIUCAHUA MaKpocucrem"
BeposiTHOCTH NOSIBIEHUS TUCKPETHOM U HENIPEPHIBHOW CIyYalHbIX BEJIMYUH.
DyHKIHS pacIpenesICHAs] BEPOATHOCTEN. Y CIIOBUE HOPMHUPOBKHU.

Cpennee u Hanbosee BEPOATHOE 3HAUCHUE CITYyYaliHON BEIIMYUHBI.
Craructuueckue MeToibl. OCHOBHBIE MTOJIOKEHUS CTATUCTUYECKON (DU3UKH.
Pacnpenenenne Makcseiuia, ['aycca, bonsumana.

agrwbdE

Cemunap Ne 5 "TepmoannamMuveckne MeTOAbI ONIMCAHUSA MaKpocucTem'
YpaBHEHHE COCTOSIHUS NIECAIBHOIO rasa.
Pacnpenenenue sHepruu 1o creneHsM cBo0o 1bl. CpeiHss S3HEPrusi MOJIEKYJIbI.
TennoemkocTs. MomsipHas U yaenbHas TEIVIOEMKOCTH. Y paBHeHHE Maiiepa.
BHyTpenHsis sHeprus Kak pyHKIHS cCOCTOSHUS cUcTeMbl. PaboTa kak (yHKIMS mporecca.
IlepBoe Ha4aI0 TEPMOJMHAMHUKH.
H3omporiecchl: N30TEPMUYECKUH, H30XOPUIECKU, N300apUUYecKui, ainabaTuIeCcKui,
MOJTUTPONUYECKHIA.
7. Outponus. CBOCTBAa SHTPONTUN U30JUPOBAHHON CUCTEMBI.
8. Bropoii 3aK0H TepMOTUHAMUKH.
9. Huxin Kapno. K.n.a. nuxna Kapho.

SukrwNE

Cemunap Ne 6 "JaexkTpocrarnyeckoe noJje"
DJIEKTPOCTATUYECKOE MOJIE. DIEKTpUUeCKui 3apsia. 3akoH Kymnona.
HampsokeHHOCTB 21eKTpocTaThuecKoro nois. [IpuHiun cynepno3unumu.

ITorok BekTOpa E. Teopema I"aycca.

[ToTeHInaIbHOCTh ANEKTPOCTATUYECKOTO MOJIsl. Teopema 0 HUPKYIISIUH.

CBsi3b MEXY HAIPSHKEHHOCTHIO U TOTEHIIMAJIOM.

F€0MeTpI/I'-IeCK06 omrcanye 1moiist. CHIOBEIE TUHUM. SKBI/IHOTeHHI/IaJ'IBHI)Ie IMOBEPXHOCTH.

ook wndE

Cemunap Ne 7 "Ilocrosinnbiii TOK. Llenu mocrossinHoro Toka'"
Onektpuueckuil Tok. [ITOTHOCTH TOKA. YpaBHEHHE HEIPEPHIBHOCTH.
3akon Oma Jy1si OTHOPOJHOTO y4acTKa IEMH.

ConpoTtusienue npoBogHuka. CoequHEHNE CONPOTUBIECHUN.

3akon Oma 111 HeoAHOPOAHOTO yyacTka nenu. Ctoponnue cuisl. JJC.
[TpaBuna Kupxroga.

MouHocTs Toka. 3akoH Jxoynsa-Jlenua.

ook owdE

Cemunap Ne 8 ""MaruutHoe moJjie. JJieKTPOMArHUTHAasE MHAYKus'"
1. UcTOYHUKHM MarHuTHOrO IIOJIsI. MAarHUTHOE IIOJIE ABOKYIICTOCA 3apsd/ia U MPOBOJHHUKA C
ToKOM. 3akoH bruo-CaBapa.
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11.

2. TIoTOK M LMPKYJISIMS BEKTOpa MHAYKIMU MarHuTHoro mnois. Teopema ["aycca u Teopema o
LUPKYJISALUY.

3. Cuna Jlopenna. JIBrkeHre 3apsHKeHHON YaCTHIIBI B MArHUTHOM TIOJIE.

4. Cuna Ammnepa.

5. 3aKoH anekTpomMarHuTHoW nHAyKuuu Papanes. [Ipasuno Jlenua.

6. BuxpeBoe 31ekTpuyecKoe mnoie.

7. SIBnenue camouHAykuuu. MHaykTuBHOCTH. COJIEHOU.

2 cemecTp

Cemunap Ne 9 "Unrepdepenuns n nudppaxuus ceera’’

. DIIEKTPOMAarHUTHBIE BOJIHBI.

. KorepeHTHOCTh 1 MOHOXPOMAaTUYHOCTb CBETOBBIX BOJIH.

. MuTepdepeniius ceera oT 1ByX UCTOYHUKOB.

. MaTepdepenius ceera oT MI0CKOoNapaliesIbHOM MIIaCTUHKY.

. MuTepdepeniius ceera oT miIacTUHKYU nepeMeHHon Tonmunbl. Konblia HeioToHa.
[TpumeHeHne MHTEPPEPEHIINN CBETA.

Snenne mudpakuuu. OcobeHHOCTh audpakuuu cBeToBbIX BoNH. udpakuus Dpenens u
O®paynrodepa.

[Tpunuun INoiirenca-Openens. YnpouieHne BBIYUCICHUN € TOMOIIbIO BEKTOPHOM IMarpamMmBbl.
Judpaxnus OpeHens Ha KpyrioM oTBepcTUH. 30HbI DpeHens.

Hudpaxius Opaynrodepa Ha y3Koi IPSIMOIMHEHHON 1IeH. Y CIIOBUS MaKCUMyMa U MUHUMYMa.
3aBHCUMOCTh HHTEHCHBHOCTH CBETA OT yIJia AU(paKIu.

Hudpakmuonnas pemerka. OCHOBHBIE XapaKTEPUCTUKH TUGPAKIIMOHHON pEIIeTKH. Y CIOBUS
TJIAaBHBIX MAKCUMYMOB 1 MUHUMYMOB U JI00aBOYHBIX MUHUMYMOB.

O wWNPE

Cemunap Ne 10 "Tloasipuzanus cera'’

1. Tonspuzanus ceeta. EcTecTBeHHBIN U MONSIPU30BAaHHBIN CBET.

2. Tlomsipu3zanysi cBeTa Mpu OTPAXKEHUH | TIpeJIoMIIeHHH. 3akoH bprocTepa.

3. lonapuzanusa npu  ABOMHOM  sydenpenomsieHud. CBoHcTBa  OOBIKHOBEHHOTO U
HEOOBIKHOBEHHOTO JIY4Eil.

4. TlonstpuzanmonHsle npu3Msl. [Ipuzma Huxoms.

5. 3akon Mantoca. AHanu3 MOJISIpU30BaHHOTO CBETA.

6. OnTuyecku akTUBHBIE BEIIECTBA. BpallleHne TIOCKOCTH MONSIPU3alliU CBETA.

Cemunap Ne 11 "KBanToBasi onTuka"

1. TenmoBoe wu3nydeHwe aOCOMOTHO uepHOro Tena. 3akoH Ctedana — bompimana. 3akoH
cMelieHus Buna.

2. KopmyckynsipHO-BOJTHOBOM JyaJliu3M CBETAa. JHEPTHs U UMITYIIbC poToHA. J[aBneHne cBeTa.

3. ®otorddexrt. 3akonsl poTorddexra. Popmyna DHHIITEHHA.

4. Dddext Komnrona. ®opmyna Komnrona.

5. BonHoBbIe cBoiicTBa uactull. JlnuHa BomHbl Ae bpoinsg. [lpuHIUN HeonpeneaeHHOCTH
['eitzenOepra.

Cemunap Ne 12 "Crpoenne atoma"

Mopenu aroma. [imanetapHas MOJEIb aTOMA.

ITocrynatel bopa.

N3nydyeHue aroma BOIOpOia M BOAOPOAONONO0HBIX cucTeM. CrieKTpaibHbIE CEpUH.
®opmyna bansmepa.

CrneKTpbl MHOTOJIEKTPOHHBIX aTOMOB. 3aKOH Mo3H.

o~ E

Cemunap Ne 13 "OcHoOBHBIE 0JI03KEHUS KBAHTOBOI MeXaHUKH"



1. KantoBele cocrostHus. BonHoBas ¢yHkuus u ee Qusuueckuit cmbicha. [lpuniun
cynepno3unuu. YpasHenue lllpenunrepa, KBaHTOBBIE ypaBHEHUS ABUKCHHUS.

2. HekoTopsle 3a7auu KBaHTOBOIM MexaHHUKH. YacTuia B 0ECKOHEYHO TITyOOKOH MOTEHIIMATBHON
aMe. KBaHTOBaHUE dHEPrUu.

3. KBanToBbIE YHMClla, XapaKTEPHU3YIOUIME IIOJIOKEHHE DJEKTpOoHa B arome. KBaHTOBaHUE
sHepruu. KBantoBanue MomeHTa umnyisca. CIiuH 3J€KTPOHA.

4. Cxema sHEpreTHUYECKHX ypOBHEW aroma Bojopoza. [IpaBuiia oTOopa mpu aTOMHBIX Iepexoiax.
5. I'paHuIbl IPUMEHUMOCTH KBAHTOBON MEXAHUKH.

Cemunap Ne 14 " ATomHble iipa, UX cBoicTBa. PajuoakTuBHoCTD "
SIBneHue paIMOaKTUBHOCTH.

OCHOBHOH 3aKOH paJMOaKTUBHOIO pacnaja. PaaroakTUBHBIE psJibL.
CocraB 1 XapaKTepUCTUKU aTOMHOTO sipa. SAepHbIe CHIIBL.
KanenpHas u 060104yedHas MOIETH siiep.

Macca u sHeprus cBs3u sapa. Y nejibHasi SHeprus cBsi3u. Paguyc sapa.
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Cemunap Ne 15 "Snepubie peakuuu'

1. SnepHsbie peakiuu.

2. DHeprus sSAepHOU peaKIuu.

3. YpaBHeHHE U SHEPreTHUECKOoe ycloBHe o-pacnana. CBsi3b SHEPTUU O-UYACTHUIBI C IEPUOIOM
nonypacnaaa. TyHHepHBIN 3G deKT mpu a-pacmane. CoekTp o-4acTHII.

4. Xapakrtep cnekTpa y-usnydeHus. [Ipouecchl B3auMOAEWCTBUS 7Y-KBAHTOB C BELIECTBOM.
3aBUCUMOCTh HMHTEHCUBHOCTH Y-M3JIyY€HHMs OT TOJIIMHBI cJlos BeniecTBa. (CpaBHEHUE
IPOHMKAIOIEH CIIOCOOHOCTH PA3TUYHBIX BUIOB U3JTyUSHHUS.

5. Tpu Buaa B-pacnaga. DHepreTuyeckuid criekTp [B-yactuil. ['mumore3a HEHUTpUHO. 3aKOHBI
coxpaHeHus npu B-pacnaje. Jlentonsl. JlenToHHBIH 3apsi.



[Tpunoxenue 2

a) HJIaHI/IpyeMbIe pe3yJabTaThbl oﬁyqennﬂ H OIICHOYHBIC CpeaACTBa AJIsl IPOBECACHUSA l'[pOMe)KYTO‘IHOﬁ arrecramum:

CTpyKTYpHBIH 371EMEHT

[Inanupyemsblie pe3ysbTaThl

OneHouHble CpeacTBa

KOMIIETEHIINH oOy4deHus
OIIK-1 Cnoco0eH pemiaTh NPUKJIAJAHbIE 321a44 CTPOUTEIBLHOM 0TPACIN, UCIIOJIb3Ysl TEOPUIO M MeTOAbl QYyHIAMEHTAJIbHBIX HAYK
OIIK-1.1 Onpenenser xapaKTepUCTUKU Ilepeuenb TeopeTH4YecKMX BONMPOCOB Kk 3a4yety( 1 cemecrtp):

(UBHYECKOTO B XUMUIECKOTO
npoiiecca (sSIBJICHHS ),
XapakTEepHOTo Jisi 00bEKTOB
CTPOMTENBHOM OTpaciii, Ha
OCHOBE TCOPETHYECKOTO U
IKCIEPUMEHTAIBHOTO
HCCIIEIOBAHUI

1. Kunemaruka nocrynarenbHoro aBuxeHus. [loHstue pagumyc-BeKTOpa, CKOPOCTH U YCKOPEHUS.
Hauanbnele ycnosus. [Ipsmas u oOpaTHas 3a1aull MEXaHUKH.

2. JIBmkeHHE MO OKPYKHOCTH. YTOJI IOBOPOTA, YIJIOBasi CKOPOCTh M YIiioBoe yckopeHue. CBsi3b
YIJIOBBIX U TMHEWHBIX BEJIUMYHH.

3. KpuBonuneitHoe aBmkeHue. TaHreHIHMATLHOE W HOpMaIbHOE ycKopeHue. [lomHoe yckopeHue.
VYTroa MeXIy CKOPOCTBIO U YCKOPEHHUEM.

4. Unepuunanbuble cuctembl orcyera. [loHstue cunpl, mMaccel U umnyiabca. OCHOBHOM 3aKOH
JUHAMMKU TIOCTYNATEIbHOTO JBUKCHHUS.

5. MoMeHT uMIynbca ¥ MOMEHT CHJIBI OTHOCHUTENBHO TOYKH. OCHOBHOE YypaBHEHHE IMHAMMKHU
BpAIaTEIbHOIO JBUKCHHUS.

6. Bpamenne Bokpyr HEmoABWKHON ocH. MoOMeHT MHepIuH. PacyeT MOMEHTOB MHEPIIMH MPOCTHIX
ten. Teopema llrelinepa.

7. 3aKkOHBI COXpaHEHHUS B MEXaHUKE. 3aMKHYTasi CUCTEMA. 3aKOHbI COXpaHEHUs HMITYJIbCa U MOMEHTA
HMITyJIbCa.

8. Pabora u momtHOCTh. KnHETHUECKAS SHEPTHSI MOCTYMATEIEHOTO U BPAIIATEIHHOTO IBHKCHHUS.

9. KoncepBatuBHble cuibl. [loTeHInanbHas sHeprus. 3aKOH COXpPaHEHHUs MOJIHOM MeXaHW4YeCKOH
SHEpPTUH.

10. /IBa cmocoba omucaHUsl B3aMMOJAEHCTBH. J[BUXKEHME YacTHIbI B OJJHOMEPHOM CTallMOHAPHOM
noje. CBsA3b MEXKy CUJION U TOTEHIUAJIBHON YHEPTUEH.

11. T'apmonunueckue kojeOaHUs. AMIUIMTYJa, 4acToTa, HadanbHas (aza. MaremaTuyeckuili u
¢bu3znyecknit MaSTHUK. DHEPTUsl TAPMOHUYECKUX KOJIeOaHUH.

12. 3aryxaromue koaeOaHus. XapaKTEPUCTHKH 3aTyXaHUs. DHEPrus 3aTyXaloUX KoJleOaHuil.

13. OO6mree MoOHATHE O BOJHAX. XapaKTEPUCTUKH Oerymieil BOJHBI. BOJHOBOE ypaBHEHHE TUIOCKOM
BOJIHBI.

14. Hanoxenue ynpyrux BosiH. Ctosiyas BoHa u ee oco0eHHocTH. Konebanue HaTSHyTON CTPYHBI.




CTpyKTYpHBIN 2JIEMEHT
KOMITETCHIIUH

[Tnanupyemble pe3yabTaThl
00y4eHus

O1eHOYHEIE Cpe€acTBa

15. Ilocrynarel  OifHmITeliHa. 3aMe/UIeHHE BpEeMEHU. JIOpeHIeBO  COKpallleHHWEe  JUIMHBIL.
PenstuBucrckue naBapuanTsl. iHTEpBai.

16. PenstuBuctckuii umnynbe. CBsi3b Macchl, SHEPrUM M HMMITYJIbCA YaCTHIBI. DHEPrUsl IOKOS.
3aKOHBI COXPaHEHUS IIPU PEIATUBUCTCKUAX CKOPOCTSX.

17. MakpocucremMa. MHUKpPOCOCTOSIHUE M MaKpOCOCTOSIHME CHCTeMbl. CTaTUCTHYECKMHM MOIXOJ.
IloHsTHE BEPOSITHOCTH U CPEIHEN BEIIMUUHBL.

18. ®yHKIMSA pacnpeneNcHUs] CIyYaliHOH BeJIMYMHBL. PacmpepeneHue MOJEKYN IO MPOSKIHSIM
CKOpPOCTEH.

19. Pacmpenenenne MOJEKyd IO MOAYNIIO CKOpocTH. HambGomnee BeposiTHas, cpenHsisi U
CPEIHEKBAIpaTUYHAs CKOPOCTH.

20. Mognens  wupeanmpHOro  rasa.  JlaBieHme W Temmeparypa ¢ TOYKH  3PEHUS
MOJIEKYJISIPHO-KUHETUYECKON TEOPUH. Y PaBHEHHE COCTOSHUS UACAIBHOIO rasa.

21. Pacnpenenenne MOJIEKYJ HICATLHOTO ra3a 10 BBICOTE B IOJIE TSHKECTH 3emitn. bapomerpuueckas
dbopmya.

22. Tlonsartue creneHei cBOOOIBI MOJIEKYIBL. TeopeMa 0 paBHOpACIpeAeTICHUH YHEPTUHU TI0 CTETICHSIM
CBOOOJIBL.

23. BHytpeHHss sHeprus Kak (QyHKIMS COCTOSIHHS CUCTeMBI. [lepBoe Hauano TepMOIMHAMUKH.

24. Pabora kak ¢pyHKuus npouecca. M3oxopuueckuit, 1300apudeckuii 1 N30TEPMHUUECKUI TPOLIECCHI.
25. Tlonarue TtemnoeMKOCcTH. TemIoeMKOCTh NMPU HM30XOPUYECKOM M HM300apHYeCKOM IPOLECcCax.
[TocrosinHas aanabaThl.

26. Anuabatuueckuil mponecc. [lepBoe Hayano TepMOIMHAMMKH Ui aMabaTHUECKOro Impolecca.
VYpasuenue Ilyaccona.

27. Huxnnueckuii mpouecc. Koadduiument nonesnoro neiicTBus TemioBoi MaMHabel. Bropoe Hauano
tepmoanHaMuku. Popmynuposku Knaysuyca u KenbBuHa.

28. IIpobrema HEOOPAaTUMOCTH TEIUIOBBIX MPOIIECCOB. DHTPONHUS CHUCTEMBI U ee cBoiicTBa. Teopema
HepHncra.

29. OCHOBHOE ypaBHEHUE TEPMOJMHAMUKH. DHTPONUS UACATbHOI0 ra3a. M3mMeHeHue sHTponuu npu
M30IIPOLECCax.

30. Hukn Kapno. Teopema Kapno. TepmonuHamuueckas mikana reMnepatyp. TpoitHas Touka BOAbBI
KaK pernepHasi TOUKa.




CTpyKTYpHBIN 2JIEMEHT
KOMITETCHIIUH

[Tnanupyemble pe3yabTaThl
00y4eHus

O1eHOYHEIE Cpe€acTBa

31. Craructuyeckuii Bec MmakpococTossHus. CyTb HeoOpatuMocTd. CTaTUCTHUECKUH CMBICT
sutponuu. ®opmyna bonbsimana.

32. I'paHHIBl MPUMEHUMOCTH MOJENU HJCAIBHOTO raza. YpaBHeHue Ban-nep-Baanbca. M3otepmbl
peanbHOro rasa.

33. Cuibl B3aMMOJCHCTBHS B IPUpPOE. DIeKTpocTaTraeckoe mnoie. 3akoH Kynona. HanpspkeHHOCTB
JIEKTPOCTaTUYECKOro nosis. IlpuHnun cyneprno3unum.

34. Cunoseie muHU. [I0TOK BEKTOpa HAMPSHKEHHOCTH AJIEKTpocTaTHdeckoro moiist. Teopema ["aycca.
35. Ilorennman. Teopema O LMPKYJIALUM BEKTOpa HAMNPSIKEHHOCTU 3JIEKTPOCTATUYECKOIO MOJIS.
CBs13b MEX/1y HAIIPSKEHHOCTHIO U IIOTEHIIUAJIOM.

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

37. Dnextpudyeckuil Tok. IImoTHocTh TOKa. VYpaBHeHHE HempepblBHOCTH. 3akoH Oma B
muddepeHanbHON Gopme.

38. Comnpotusienue npoBoAHUKOB. CTopoHHHUE cuiibl. 3akoH OMa B MHTErpalibHOI opme.

39. IIpaBuna Kupxroda s pacuera pa3BeTBICHHBIX Iieneid. MomHocTh Toka. 3akoH J[xoyms-JIena.
40. Egunas mpupoja 3JIeKTpUdeckoro U MarHutHoro noss. [lone apwxkymierocs 3apsaa. [TpuHuun
CYIEpHO3UIIMY MarHUTHBIX noJied. 3akoH bruo-Casapa.

41. TlIoToKk M UMPKYJISALUS BEKTOpa MHAYKLIMU MarHuTHoro moiss. Teopema ['aycca u Teopema o
LHUPKYISALNN.

42. Cuna Jlopenna. Cwia Ammepa.

43. 3axoH snekTpomarHuTHOM uHAykIKu @apanes. [Ipasuio Jlenna. BuxpeBoe anekrpuueckoe nose.
44. Slpnenue caMOMHAYKIMHU. HIYKTUBHOCTh. DHEPrus KOHTYypa C TOKOM. DHEpPrusi MarHUTHOTO
oJIsl.

45. Dnextpuueckoe mosie B BemiecTBe. [lonmspuzanus nuanekTpuka. BekTop 5sneKTpHuecKoro
cMmeleHus. Juanexkrpuueckas MpOHULIAEMOCTDh BELIECTBA.

46. MarauTHOe TmONe B BemecTBe. HamarHmueHHOCTh. HampspkeHHOCTP MarHWTHOTO — TTOJIS.
MarnuTHas IpOHHUILIAeMOCTh BelecTBa. deppoMarHeTUKH.

PyeHb BONIPOCOB K 3K3aMeHy (2 cemecTp):

1. Cucrema ypaBHeHuW MakcBemia kak 0000IIEHHE PAa3pO3HEHHBIX SBJICHHUM JJIEKTPUYECTBA W
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Marserusma. MarepuanabHble ypaBHEHUS.

2. CgoiictBa ypaBHeHH MakcBemna. [Ipencka3anue cymecTBOBaHMS JICKTPOMAarHUTHBIX BOJIH.

3. DrnexTpomarHUTHbIE BOJIHBL. BoimHOBOe ypaBHeHHe. CBOIMCTBA 3JIEKTPOMArHUTHBIX BOJIH.

4. TIlnockas 5J€KTpPOMarHUTHas BOJIHA U €€ OCHOBHBIC XapaKTEPUCTHKH. DHEPrus M HMMITYJbC
3JIEKTPOMArHUTHOMN BOJIHBI.

5. EcrectBennblii u nosnspusoBaHHbld cBeT. CTeneHb MOJISPU3ALMU JHMHEHHO MOJISPU30BAHHOIO
cBeTa. 3akoH Manoca.

6. [lonspuszauus npu oTpakeHUH M MPEIOMIIEHUH CBETA HA TPaHULE pas3zesa AUIIEKTPUKOB. YTOI
bprocrepa. [IBoliHOE nydenpenoMIICHHUE.

7. CnocoObl monspu3anuu ectecTBeHHoro cBera. llpusma Huxons. Bpamenuwe mnockoctu
MOJIAPU3ALlMU CBETA IIPU MPOXO0KIECHUH YEPE3 ONTUYECKU aKTUBHYIO CpeNYy.

8. Illkama »sneKkTpoMarHUTHBIX BOJH. (OcCOOEHHOCTH ONTHYECKOro auamna3oHa. Ilokasareinb
MIPEJIOMJIEHUS CPEJIBI.

9. Korepentnsle BoiHbl. MHTEpepeHnns cBeToBbiX BoJH. Cl0XKEHHE MHTEHCUBHOCTEH B Cllydyae
HEKOT€pEHTHBIX U KOT€PEHTHBIX KOJICOaHHH.

10. Ontuyeckas pasHocTh xoia. CBA3b ONTHYECKOM Pa3HOCTH XOJa JIBYX BOJH C Pa3HOCThIO (a3
MEX1y HUMH. Y CJIOBUSI MAKCUMyMa 1 MUHUMYMa.

11. Cxema IOura gans HaOmoneHuss wuHTepdepeHUnMu. BpemeHHas u  mpocTpaHCTBEHHAS
KOT'€pEHTHOCTb.

12. UnrepdepeHnrs B TOHKHMX IUIeHKax. HaOmromenwe konen HploTOHA B OTpakeHHOM W
IIPOXOJISLIEM CBETE.

13. SBnenne mudpaxumm. Judpakmus Openens u Opaynrodepa. [Ipunanun [roiirenca-Openens.

14. udpaxuus Openens Ha KpyrioM oTBepcTuu. 3oHbl Ppenens. ['paduueckuii MeTos crioxeHus
aMIUIUTYI.

15. udpaxuus ®Ppaynrodepa Ha y3koil npsMonuHedHOW menu. J(udpaxkiuoHHas pemerka Kak
COBOKYITHOCTb KOHEYHOI'O YHCJIa IIEeH.

16. TemnoBoe wm3nyuyenue Tena. 3akoH Credana-bombimana. 3akoH cmemienuss Buna. ['mmotesa
IInanka.

17. ®otorddexrt. 3akonsl CroneroBa. Dopmyna DiHIITENHHA.

18. ®otonsl. JlaBnenue ceera. KopmyckynsipHO-BOJTHOBOM JTyaln3M CBETA.
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19. Paccesinue potona Ha cBoOo1HOM 3ekTpoHe. Popmyna Komnrona.

20. BoaHoBwIe cBOiCTBa yacTuil. /[mmHa BOJHBI je bpoityis. DkcniepuMeHTaIbHBIE MOATBEPKICHUS
rurotessl ae bpoiis.

21. Ilpunnun HeompeneneHHoctu. CooTHomeHue HeomnpeaeneHnoctel I'eizendepra. OcoGeHHOCTH
rpoiiecca U3MepPEHusl B KBAaHTOBON MEXaHUKE.

22. duszuueckoe HCTONKOBaHME BOJIH e bpoiinsa. BonHoBas ¢yHkius u ee coiictBa. IlnoTHOCTH
BEPOSITHOCTH OOHAPYKEHUS YaCTHUIIBI.

23. OcHOBHasg 3ajaya KBaHTOBOW MexaHMKH. HecranmoHapHoe U CTalliOHApHOE ypaBHEHUE
[Ipénunrepa.

24. Yactuma B OJHOMEpPHOW OECKOHEYHOW NPSIMOYroJIbHON MOTeHIMaIbHOU siMe. KBanTOBaHme
sHeprun. CoOCTBEHHBIE (DYHKIIUU COCTOSIHUS YACTHIIBI.

25. TlpoxoxaeHre 4acTUIlbl Yepes MOTeHIHaNbHbIH Oapbep. TyHHenbHbIN 3D deKT.

26. KBaHTOBBIN rapMOHHYECKUI OCIIMILIATOP.

27. Ilnanerapnas mopenb aroma. lloctynmatel bopa. KBanToBaHue sHepruu BOAOPOIONOIOO0HOM
CUCTEMBI.

28. Uznydyenne BoAOpoa0NOA00HBIX cucTeM. CrieKTpalibHbIE cepuH aroma Bojgoponaa. O6o0mieHHas
dbopmyna banemepa.

29. CrnekTpsl MHOTORJIEKTPOHHBIX aTOMOB. 3akoH Mo3nu.

30. VpaBuenue lllpenunrepa mys atoma Bogoponaa. KBanToBanwe MoMmeHTa ummynbca. [IpaBuiia
otbopa.

31. Cnun snektpoHa. KBaHTOBBIE YnCIa, OMUCHIBAIOIINE COCTOSIHUE dJIEKTpOoHA B aroMe. KpaTHocTh
BBIPOKJICHUS dHEepreTndeckux yposHeu. [Ipuanun [Taynu.

32. TlpuHUMI TOXKIECTBEHHOCTH OJWHAKOBBIX uyacTuil. bo3oHbl u ¢epmuonsl. KBaHTOBBIE
pacnpezeneHusl.

33. CBoboaHbIe IIEKTPOHBI B MeTasuie. JHeprus Pepmu. 30HHAS TEOPHUS TBEPABIX TEIl.

34. DIEeKTPONpPOBOJIHOCTH METAIUIOB U MOJTYITPOBOAHUKOB. CBEPXITPOBOANMOCTD.

35. SBnenue paanoakTuBHOCTH. OCHOBHOM 3aKOH paJMOAKTUBHOTO pacnaaa. [loctosiHHas pacnaza.
[Iepnon nmonypacnana.

36. CocrtaB 1 XapaKTepUCTHKU aTOMHOTO siipa. KanensHas monens. Pasmep u ciu sipa.

37. Macca u 3HEprusi CBsI3W aTOMHOTO S/Ipa. 3aBUCUMOCTH YACIBLHON SHEPTHS CBS3H OT MAacCOBOTO
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yrcaa. O6004eyHas MOJIENb Spa.

38. SlnepHble peakuuu. JHeprus peakuuu. Peakuuu geneHus U CUHTe3a aep.

39. PagmoaktuBHBIE psaabl. OCHOBHBIE 3aKOHOMEPHOCTH O-M3TydeHus saep. [mmna cBoOGogHOrO
npobera o-4acTHIl.

40. Tpu Buga B-pacnana. JHepreTU4eckuii criekTp B-uactuil. HeltpuHo.

41. OcoOenHoctu y-u3nyueHus saep. [IpoxoxaeHue y-KBaHTOB Yepe3 BEUIECTBO.

42. Kiaccuduranus 31eMeHTapHbIX YacTull. Jlentonsl. JIenTOHHBIHA 3apsi.

43. Anponsl. bapuonnsiii 3apsa. KBapkoBas Mozens aipoHOB.

OIIK-1.2

Beinonnser pacuerst
CTPOUTENIBHBIX KOHCTPYKLUHI U
00BEKTOB CTPOUTEILCTBA,
OLICHMBAET UX HAJE)KHOCTb
UCIIOJIb3Ysl MAaTEMAaTUYECKOE
MOJIEJIMPOBAaHUE, AaHATUTHUECKYIO
T€OMETPHUIO U MAaTEMaTUYECKU I
aHaJIN3

IIpuMepHBIH NepedyeHb NPAKTHYECKUX 3a4aHUM
1 cemecTp
3ananue 1.Touka JBMXKETCS B IJIOCKOCTU XOY I10 3aKOHY: x =—2t;y = 4t(1—t). Haiitu ypaBHeHue

tpaekTopuu Yy = f(X) u u300pa3utk ee rpaduyecku; BeKTop ckopoctu V H yCKOpeHus a B
3aBHCHMOCTH OT BPEMCHH; MOMCHT BPeMEHH tp, B KOTOPBI BEKTOP YCKOPEHHsT & COCTaBJISIET yrou /4

¢ BekTopoM ckopoctd V . OTBeT: y=-—x*-2x; V=-2 +4(1-2t)], a=-8], 10=0,75C.
3ananue 2. Teno BpamaeTcs BOKpYT HEMOABUKHOM OCHU 110 3aKOHY ¢=2+4-t—2-t°. Halitu: 1) cpennee
3HAYCHHC YIIIOBON CKOPOCTH (o) 33 MPOMEKYTOK BpeMeHH OT =0 10 0CTaHOBKH; 2) yIIIOBYIO

CKOpOCTh TeJla B MOMEHT BpeMeHH t=0,25 ¢; 3) HopManbHOEe YCKOpEHHE TOUKH, HaXOosIeiics Ha
paccTostHEE | M OT OCH BpAIIGHHS B TOT e MOMEHT BpeMenn. OTBet: 2pan/c; 3 pam/c; 9 m/c.
3apanme 3. [lap maccoit M{=4Kr ABUXKeETCs CO CKOPOCThIO V1=5 M/C U CTAJIKUBAeTCs C IIapOM Maccoi
My =6 Kr, KOTOPBIN JBUKETCS €My HaBCTpPEUy cO CKOPOCThIo Vo=2 M/c. Onpenenure CKOPOCTH 11apoB
nocye ynapa. Y ap cuutaTth abCOJIIOTHO YIPYTUM, NPSAMBIM U LIeHTpalibHbIM. OTBeT: 3,4 M/c, 3,6 M/c.
3ananmue 4. Ban B BUjie CIUIOMIHOTO NUWJIMHpPAa Maccoid M1=10 Kr Haca)K€H Ha TOPU3OHTAIBHYIO OCh.
Ha nunusap HaMoTaH mHyp, K CBOOOJHOMY KOHILY KOTOPOTO MOJIBEIIeHa rupst Maccoit My=2 kr. C
KaKUM YCKOpPEHHEM OYJeT OIyCcKaThCsl TUPs, €CIIH €€ IPEeIoCTaBUTh caMoit cebe? OTet: 2,8 m/c?.
3ananme 5. OnpenenuTs NepUo, YacTOTy ¥ HadalbHYIO a3y KojeOaHHi TOUKH, IBUKYILEHCS 110
YPAaBHEHHUIO: x=A-sino(t+7) TAE ©®=2,57 c'l, 1=0,4 ¢,A=0,02 m. KakoBa ckopoCcTb TOYKH B MOMEHT
Bpemenu 0,8 c. Oreer: T=0,8c; v=1,25 ct: V=0,157 m/c.

3aganue 6. HaiinuTe 1151 ra3o00pa3Horo a3ora TemMnepaTypy, Ipyu KOTOPOM CKOPOCTSM MOJIEKYI Vi =
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300 m/c u V2 = 600 M/C COOTBETCTBYIOT OJJUHAKOBBIC 3HAUCHUS QYHKIIMH pactpeseneHus MakcBeia
f(V) Ortser: T= m(V22 _Vlz) =330K.

4K In(V, 1V,)
3ananue 7. neanbHblil 1ByXaTOMHBIN a3 00beMOM 5 J1 M JIaBJICHUEM 10° ITa M30XOPUYECKHU HArpeli,
B pe3yJIbTaTe Yero Cpe/Hssd KUHETUYeCcKasi SHEprus ero MoJieky:n yBenuuunach ot 0,0796 3B no 0,0923
5B. Ha ckonbko pu ’TOM U3MEHUTHCS AaBlieHue ra3a? B nanpHeiieM ra3 u3oTepMrUuecKu
pacmpuiIz 10 HadyaJlbHOTO NaBieHus. OnpeaenuTe o0beM ra3a B KoHIle npouecca. OTBeT: yBeIHYUTCS
Ha 0,16 MlIlIa; 5,8 .
3aganue 8. Onpenenute K03)PHUIHESHT TETUIOMPOBOIHOCTH A a30Ta, €CIIM KOAPPUITUCHT
JUHAMHYECKOH BSI3KOCTH M AJIsL HETO MpH Tex ke ycnoBusax paBeH 10 mklla-c. Oter: A=7,42 mB1/™M-K.
3apanue 9. 12 r a30Ta HaXoIATCS B 3aKpBITOM cocyie oobemoM 2 i1 nipu temriepatype 10°C. ITocne
HATpeBaHMs JaBJICHHE B cocye crano pasHo 10*Mm.pr.ct. Kakoe KomuduecTBo Tema GbLIo COOBIICHO
ra3y npu Harpesanuu? Otser: 4,1- 10% Jix.

3aganue 10. Cmemanu Bony maccoit my=5kr npu temneparype T1=280 K ¢ Bonoi maccoin

m,=8kr nipu Temneparype T, =350 K. Haiitu: 1) temneparypy 0 cmecu; 2) nameHerne AS sHTponuw,
npoucxojsuiee nmpu cmemmBanuu. Oteet: 323 K; 0,3 x/Ix/K.
3aganue 11. Toueunsie 3apsnsl (1=10 HKI 1 2=-20 HKn HaxoasTcs B Bo3nyxe Ha paccTosHuu 10 cm
apyr ot apyra. OnpenenuTs HanpsKEHHOCTb MOJIs B TOUKE A, yJaleHHOW Ha pacCTOSIHUE 6 CM OT
MEePBOTO U Ha 8 cM OT BTOporo. Kak u3MEHHUTCS OTeHIMAIbHASI SHEPT U B3aUMOICHCTBUS 3apsi/IOB,
€CJIM TIEPEMECTUTH BTOPOM 3aps/ B 3Ty Touky? Kakyro Jjist 5TOro Hy»KHO COBEpIINTH padoTy? OTBeT:
37,6 kB/m; 12 MxJIx.
3aganue 12. Tpu miockux BO3AYIIHBIX KOoHAeHcaTopa ¢ eMKocTsIMu C1=1,5Mk®D, Co=7 MxD, C3=2
MK® coeMHEeHBI [TOCNIEI0BATEIBHO U PUCOEINHEHBI K HICTOYHUKY TOKa. [Ipu 3TOM 3apsin BToporo
KOHJIeHCcaTopa paBeH 14- 10 K. a) Haiitu snepruro 31oit 6atapeu. 6) He oTkirouas uCTOYHUKA TOKA
oT OaTapeu KOH/IEHCATOPOB, Pa3BUTAIOT IJIACTHHBI TPETHET0 KOH/IEHCATOpa, YBEIMUNBas PacCCTOSTHUE
MEXJy HUMHU B 2 pa3za. HaliTu u3menenue emxoctu u 3apsia 6atapeun. Otset: 490 mIx, 0,21 mx®, 0,4
MK
3apanme 13. JIBa anemenra (€1 =1,2 B, r; = 0,1 Om, €, =0,9 B, r, = 0,3 Om) coequHeHbI
OJIHOMMEHHBIMU NotocamMu. Conpotuienue R coequHuTeNnbHBIX TPOBOAOB paBHO 0,2 OMm.
Onpenenuts crily Toka B1ienu | ¥ pa3HOCTHh MOTEHIIMAIOB Ha 3KUMaX KaxJa0ro ucrounuka. OTBeT:
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0,5 A; 1,15 B; 1,05 B.

3ananue 14. Kpyrosoii BuTok pagnycom R=15,0 cM pacmnookeH OTHOCUTEIBHO OECKOHEYHO
JUIMHHOTO MPOBOJIa TaK, YTO €ro INIOCKOCTh NapajuienbHa nposoy. lleprnenaukysp,
BOCCTAHOBJICHHBIN Ha MPOBO/J] U3 LIEHTPA BUTKA, SBJIIETCS HOPMANIBIO K MJIOCKOCTH BUTKA. CHiia TOKa B
npoBojie 1;1=5A, cuna Toka B BuTKe Toku l,=1A. PaccTosiHue oT eHTpa BUTKa /10 ipoBoaa d=20 cm.
Onpenenute MarHUTHYIO UHAYKLHUIO B IeHTpe BUTKa. OTBeT: Bo=6,5MKT1.

3aganue 15. [IpoBoasimuii IUIOCKUN KOHTYp, UMetoLui GopMy OKpyx)HOCTU panuyca I = 0,05 m
MOMEIIEH B OJJHOPOIHOE MAarHUTHOE TOJIE TaK, YTO JTUHUU MAarHUTHOW MHAYKIIUU OISl HAPaBIEHbBI
MEePIEHIUKYISIPHO TIocKoCcTH KOHTYpa. Compotusienue koHTypa R =5 OM. MarautHas uHIyKIUs
MmensieTcs 1o 3akony B = kt, rne k = 0,2 Tn/c. Onpenenure: a) 3./1.C. UHIYKIIUH, BOSHUKAIOIILYIO B 3TOM
KOHTYpe; 0) CHiTy MHAYKIIHOHHOTO TOKA; B) 3apsijl, KOTOPBIMA MPOTESUET 110 KOHTYPY 3a TIEPBBIC 5 CEKYH/T
n3MmeHenus noist. Oteer: 1,6 MB; 0,3 MA; 1,6 MK

3ananme 16. Karymika HamMmoTaHa MeIHBIM IPOBO1oM guameTrpoM 0=0,2 mm ¢ oOreit jmHoi =314 M u
uMeeT HHAYKTUBHOCTh L=0,5 ['n. Onpenenuts CONpOTUBICHNE KATYIIKH: 1) B LIETIH TOCTOSHHOTO
TOKa; 2) B IIeNHU NepeMeHHoro Toka ¢ yactoror v=>50 I'u. Oteet: R=160 Om; R=224 Owm.

2 cemecTp

3aganue 17. B onbite FOHra cTeksiHHAasI IUIACTUHKA TOJIIMHON B 2 CM ITOMEIAETCS Ha ITyTH OJTHOTO U3
UHTEepEPUPYIOIINX JTydel MeprneHAUKYIIpHO J1ydy. Ha cKoibko MOTYT OT/IMYaThes APYT OT JIpyra
3HAUEHUS TOKa3aTells MPEJTOMIICHUS B PA3JINYHBIX MECTaX IJIACTUHKH, YTOObI U3MEHEHHE Pa3HOCTU
X0J1a OT ATOM HEOJHOPOIHOCTH He mpeBbimano 1 Mxm? OtBer: A<N=5- 10,

3aganue 18. [Tyuox 6enoro cBera najaeT HOPMaIbHO K MOBEPXHOCTU CTEKIISIHHOM TUIACTUHKU
tomuuHoi d=0,5 MkM, Haxoseiics B Bo3ayxe. [Tokasarens npeisomienus crexia n=1,5. B
pe3ynbTare HHTep(epeHIIMY HHTEHCUBHOCTh HEKOTOPBIX BOJIH, JUTMHBI KOTOPBIX JIeXKaT B Mpezenax
Buaumoro crekrpa (or 400 go 700 HM), ycunuBaeTcs npu oTpaskeHuH. OnpenenuTe JUIMHBI TUX BOJIH.
Ortger: 0,6 mxm4 0,43 MKM.

3ananme 19. [Inockas BosnHa (A=0,5MKM) magaeT HOpMaIbHO Ha Juadparmy ¢ KpyriblM OTBEPCTHEM
nuamerpoMm 1,0 cm. Ha kakoM paccTOssHMM OT OTBEPCTHS Ha €r0 OCH JIOJKHA HaXOJUTHCS TOUKA
HaOJI0AeHUs, YTOOBI OTBEpCTHE OTKpbIBaIIO: 1) onHy 30HY ®penento; 2) nBe 30Hb Openenst? OTBeET:
50; 25 m.
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3ananme 20. Haiiti HanOOIbIINIA MOPSAIOK CHEKTPa JUISL XKEJITOW JIMHUU HATPUS C JUTMHOM BOJIHBI
A=589 HM, eciu mocTosiHHas TUGPaKIHOHHON pemeTkh 0=2MkM. CKOJIBKO BCETO MAKCHMYMOB J1a€T
ata pemrerka? [Tog kakum yriiom ¢ HaOmonaeTcs nociaenuuii makcumym? OtBert: 3; 7; 62°,

3aganue 21. JIBa noisipusaropa pacrnoiaokeHbl TaK, 4YTO YIOd MEXKIY UX IJIOCKOCTSMU MPOITYCKaHUs
paBer  25°. OmpeenuTh, BO CKOIBKO Pa3 YMEHBIIHTCSH HHTCHCHBHOCTD €CTECTBEHHOTO CBETA TIPH
MPOXOXKACHUM: 1) yepe3 oauH (TEpBBI) mossipu3aTop, 2) yepe3 oba noyspuszatopa. Koadduument
TIOTJIONICHUS cBeTa B nosisipuzatope pasen 0,08. Oteer: 2,17; 2,88.

3ananue 22. YepHoe teno umeet temneparypy 3 kK. [Ipu oxnaxkieHuu tena 1auHa BOJIHBL,
MPUXOJAIIASACST HA MAKCUMYM H3JIy4aTeIbHOW CIIOCOOHOCTH, M3MEHMIIACh Ha 8 MKM. [0 Kakoit
TeMIiepaTypsl oxiaauiock Teno? Oreer: 323K.

3aganue 23. Y3Kuil My4oKk MOHOXPOMATHUYECKOIO PEHTI€HOBCKOIO M3JIy4y€HUs 1aJaeT Ha
pacceuBaroiiee BeuecTBo. [Ipu 5ToM [1rHA BOJTHBI U3TYUYESHHSI, PACCESTHHOTO TIOJT yIIIaMU 60° u 120°,
OTJIMYAIOTCSL IPYT OT Jipyra B 2 pa3a. Cuutas, 4TO paccessHUe MPOUCXOJUT Ha CBOOOJHBIX IEKTPOHAX,
HaWTH JJIMHY BOJIHBI Majatoniero uanydenus. Otet: 1,2 nm.

3ananue 24. Kpacnas rpanuna  dorodddexra ajis HEKOTOporo meraia paBHa 275 um. Haittu: 1)
paloTy BBIXO/A AJIEKTPOHA U3 ITOr0 METallIa, 2) MaKCUMaIbHYIO CKOPOCTh 3JI€KTPOHOB, BHIPBIBAEMBIX
13 3TOr0 MeTajla CBETOM ¢ AuHOM BOIH 180 HM, 3) MaKCUMAaNbHYIO KHHETHYECKYIO SHEPTHIO ATHX
3nekTpoHoB. OTBeT: 4,523B; 9,1-105 M/c; 2,383B.

3aganue 25. DnexTpoH obnanaeT kuHeTHdeckoi sueprueii 30 3B. Onpenenuts 1e0pOHIEBCKYIO
JUIMHY BOJIHBI 3JIEKTpOHA. BO CKOJIbKO  pa3 M3MEHUTCS 3Ta ITIMHA BOJIHBI, €CJIM KHHETHYECKasi SHEPTHUs
ymenbutcs Ha 20%? OTBerT: 2,2-10'10 M; 1,12,

3aganue 26. [Ipu 1BUKEHUH YaCTUIBI BAOIb OCH X CKOPOCTh €€ MOKET ObITh ONPE/IeNIEHa C TOYHOCTHIO
(omm6Koif) 1o 1 cm/c. Haiitu HeonpeneneHHOCTh KOOPAMHATHL, €CIH YaCTUIIeH sBiIgeTCs: 1) 3eKTPoH,
2) npobunka maccoii 0,1r. Otset: 0,01mMm; 1028w,

3ananme 27. Yactuna HaxoauTcss B 0ECKOHEYHO TITyOOKOI 0JHOMEpHON NOTEHIIMATIBHON nMest
MUHUMAaJbHYIO SHEpruto. KakoBa BeposSTHOCTh OOHAPYKEHUS YaCTUIBI B CpeIHEN TPETH SIMBbI?
Otser: 0,609.

3aganue 28. OnpenenuTs JUIMHY BOJHBI, COOTBETCTBYIOILYIO TpeThel nHuu cepun banbmepa: 1) B
CIIEKTPE U3JIyUEHUU BOJIOPOAa, 2) B cnekrpe usnydyenus nona renust. Oteer: 434um, 1098M.

3aganue 29. OnpesenuTe NEpHO/ NONYPacaja U HaYalbHyr aKTUBHOCTh BUCMYTA 43 Bi , €I
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M3BECTHO, YTO BHCMYT Maccoii M = | r, BeiOpacsiBaert 4,58 10" — wactu 3a 1 cexyHny. Bo cKoIbKO
pa3 UBMEHUTCSI aKTUBHOCTD 3a Mecal? OTBeT: 5 cyTok; 64 pasa.
3ananme 30. Snpo Gepmms-7 f-pannoaktuBHO Mo cxeme K-3axBara. 3anucats peakiuto. Kakue
YaCcTUILIBI IPU ITOM 00pa30BaIuCh?

3aganue 31. Beraucauts B a.€.M. Maccy saapa *°C, y KOTOPOro SHEPrus CBSA3H HA OJUH HYKJIIOH
paBHo 6,04 MaB. Otsert: 10,0135 a.e.m.

3aganue 32. ConHeyHas MOCTOSIHHAS JUIsl 3eMIIH (PHEPTHsI COTHEYHOTO U3ITyYeHUs, A Ial0Iero
B CMHHIlY BPEMEHH Ha ¢AMHHILY ILUIOLA/M B [IEPICHIUKYIIPHOM HanpasieHun) paaa 1370 Jix/c M.
Onupasch Ha 3Ty BEIMYUHY, HAlIUTE, CKOJIHKO IO MAcCce BOJIOPO/Ia BHITOPAET €KECEKYHTHO BHYTPHU
COJIHIIA, €CJI U3BECTHO, YTO UCTOYHHKOM SHEPTUH COTHIIA SIBJISETCS CHHTE3 YEThIPEX sJIEP BOAOPOA C
oOpa3zoBanueM sjpa renus-4. Oteer: 630 miH.T/C.

OIIK-1.3

Pemaer mnpuxnagHble 3amaud C
MOMOIIbIO MaTeMaTHYECKOTo
amnmapara, HCIOJIb3ysl TEOPUI0 U
MeTO/bI (PyHIaMEHTAIbHBIX HAYK

IIpumepHbIii epevYeHb BONPOCOB M 3aJaHUI 110 JJA00PATOPHBLIM padoTam
1 cemecTp

Ne 1 «[IpumeHeHre 3aKOHOB COXpPaHEHUs sl ONPEEICHNUs CKOPOCTH TOJIETA MYyJIN»

[IpuBenure npumepsl cuil, JAOUIMX pPasHble BUIBl INOTEHLMaIbHOW »Hepruu. Kakue u3 HHX
MPUCYTCTBYIOT B JlaHHOM pabote? M300pa3ure cxemy 3KCIEpUMEHTAIbHON YCTAHOBKH U YKaXHUTE Ha
HEH CHJIBbI, JEHCTBYIOLME Ha BCE TENA, BXOIAILIUE B CHCTEMY, B KaJKJblii MOMEHT BPEMEHH.

Kakue BenmuuuHBI MMENM KUHETUYECKas U TMOTEHIMAJbHAs 3HEPTUsS CUCTEMbI «IyJsS+MasTHUK» B
pasznuuHble MOMEHTHI omnbiTa? IlpencraBpTe cxemMy HM3MEHEHMS KMHETHYECKOW M IOTEHIMAIBHOU
SHEPTUU CUCTEMBI.

JUI1 KakuX MOMEHTOB BPEMEHU B JIaHHOM JKCIIEPUMEHTE MOXKHO NPUMEHATh 3aKOH COXPAaHEHUS
MEXaHNYECKON YHEPTHH, a JJI1 KaKUX Hemlb3s U nouemy? Cxema.

JU11 KakuX MOMEHTOB BPEMEHU B JIaHHOM JKCIIEPUMEHTE MOXKHO NPUMEHATh 3aKOH COXPAaHEHUS
HMITYJIbCA, a U1 KaKUX Heb3s U noueMy? Cxema

Hcnonb3ys 3aKOHBI COXpaHEHMs MONyyuTe (GopMyiy Ui pacdeTa CKOPOCTH IoJeTa Mylu B JaHHOM
pabore.

Kak npousBoautcst 00paboTka 3KCIepUMEHTAIBHBIX JaHHBIX B JAaHHOW pabote. Kak ompenensiercs
JIOBEPUTENIbHBI HHTEpBaJl CKOPOCTH U CpENHssl KBaJApaTUyecKash TIOIPEIIHOCTh OTKJIOHEHUS
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MasTHUKA?

Ne 4 «MccnenoBanue BpalaTelIbHOTO IBUXKEHHSI TBEPIOTO TeJla BOKPYT HEMOBIIKHOM OCH»
KakoB xapakTep 3aBUCHMOCTH MOMEHTA HHEPLUH OT PACCTOSHUS, HA KOTOPOM HAXOIMUTCS TEJIO OT OCH
BpamieHus? B manHoii padore. [Toctpoiite rpaduk 3TOi 3aBUCHIMOCTH.
Kak skcriepuMeHTaIbHO OnpeAeseTcss MOMEHT MHEPLUH Tesla B JaHHOW JlabopaTopHoii padoTte?
Kakue 3aKoHBI COXpaHEHHsI TPUMEHSIOTCS IS BBIBOJIA pacueTHBIX Gopmy:n? [lomyunre popmymy s
pacdera MOMEHTa UHEPLIUU MasTHUKA.
KakoBa 3aBUCHMOCTH yIJIOBOTO YCKOPEHHS Teja OT MOMEHTA MPUIIOKCHHBIX K HEMY CHJI U MOMEHTA
uHeprmu tena? [loctpoiite rpaduk 1aHHON 3aBUCHMOCTH

Kak Ha mastHrke O0epOeka MOTYT OBITh ONPEICICHBI YIIIOBOE YCKOPEHHE, MOMEHT JCHCTBYIOIINX
CHJI U MOMEHT MHEpUUH?
Kak B naHHOW paboTe pacCUMTHIBACTCS IOTPEIIHOCTh OIPEACICHUS MOMEHTAa HHEPLUH Tela
OTHOCHTEJBHO POU3BOJILHON OCH BpaleHus?
[MponemMoHCTpUpPYHTE BO3MOKHOCTH MpuMeHeHus: cpeapl MicrosoftExcel (wmu mpyroii cpembr) amns
00pabOTKH IKCTIEPUMEHTAIBHBIX JaHHBIX.

Ne 5 «Onpenenenne XxapakTepUCTUK 3aTyXarOIMUX KoueOaHUi (PU3NIECKOr0 MasiTHUKA

[Touemy konebGaHMs MasTHUKA B JaHHOM paboTe OyayT 3aTyXaroIMMH, Aa)ke MPHU BBIKIIOYEHHOM
3JIeKTpOMaruure?

3anuIuTe ypaBHEHU 3aTyXaloMX M He3aTyXalouX KoyeOaHni, CpaBHUTE HX.

Kak ammuntyna 3aryxaronmx KojeOaHui 3aBHCUT OT BPEMEHHU U OT YUClia KoJieOaHuit?

KakoB ¢Qu3nueckuii cMbIc BEIMYMH NPUMEHHUTENBHO K JaHHOM paboTe: HadaibHas aMIUIMTYJA
KoJiebaHui, HavyanpHas (a3za koyiebaHWN, KpyroBas dYacToTa KojeOaHW, TEpHoJ] KoJieOaHUH,
KOXQQUIMEHT 3aTyXaHus, BpeMs peJaKcalud, JOorapu(pMHUUYecKHil JeKpeMEeHT 3aTyXaHus,
noopotHocTh. Kak oHM MeHstoTest ¢ poctoM U?

Kak MeHsI0TCS XapaKTepUCTHKHM 3aTyXaloUIMX KoyieOaHWH HavajabHas aMIUIMTyda KoyieOaHUH,
HavanpHas ¢aza KosneOaHUM, KpyroBas 4YacToTa KojeOaHuM, mepuon KosebaHuil, Kod(pduuueHT
3aTyxaHMs, BpeMsl peslakcaliy, JorapupMudeckuii 1eKpEMEHT 3aTyXaHusl, JOOPOTHOCTb €CJIN OJMH U3
napameTpoB JaHHoro ¢usnveckoro mastauka: | , m, L, K yBenuuurcs (inb0 yMEHBIIUTCS) TPU
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(UKCHPOBAHHBIX 3HAYCHUSX OCTABIINXCS?

Jlst uero, B TaHHOM paboTe, rpadMKu CTPOSAT B JorapupmMudeckoMmacirade?

[TpogeMoHCcTpHUpYHTE BO3MOXKHOCTH NpuMeHeHust cpeasl MicrosoftExcel (wnmm apyroii cpenst) mis
00pabOTKH IKCTIEPUMEHTAILHBIX JIAHHBIX.

Ne 11 «M3ydeHue cTaTUCTUYECKUX 3aKOHOMEPHOCTEI»

KaxkoBo pacrnipenenenue nqpobu mno siueiikam Ha aocke ['anpTona? Kakoe pacnpesnenenrue aHaIOTHIHO
nanHomy B MKT?

KakoBo pacripenesieHue 3JIeKTpOHOB 10 MOJIYJII0 CKOPOCTH B AaHHOW pabdore? UTO MpOMCXOAUT TpU
M3MEHEHUU HANpsDKEeHUs Hakana?

Kakue cratuctuueckue MeTo 1l IPUMEHSIOTCS B JaHHOM pabore?

[TpomeMOHCTpUPYHTE BO3MOKHOCTh MpuMeHeHust cpeabl MicrosoftExcel (wmu mpyroii cpembr) mms
00pabOTKHU IKCIIEPUMEHTATBHBIX JaHHBIX.

Ne 14 «Onpenenenue nokasarens aguadatel MeTooM Kiemana u Jlezopmay

OOBsicHUTE X0/ HIKCIIEPUMEHTA U PE3YJIbTaThl pacyera.

HazoBute nporeccsl, NpoUCXoAsIUe C ra30M, B X0/1€ IKCIIEPUMEHTa U U300pa3uTe Ux rpaduyecku.
3anuiuTe ypaBHEHUS [Tl BBIBOAA (DOPMYITBI TTOKa3aTeNs aquadathl.

[TpomeMOHCTpUPYHTE BO3MOKHOCTH MpuMeHeHust cpeabl MicrosoftExcel (wmu mpyroii cpembr) mms
00pabOTKHU IKCIIEPUMEHTATBHBIX JaHHBIX.

Kak B manHoi1 paboTe MUHUMH3UPYETCS MOTPEIIHOCTh SKCIIEPUMEHTANBHBIX JTAaHHBIX?

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

Uto Takoe HaMpSHKEHHOCTH deKTpudeckoro mossi? Kak rpaduuecku mpencTaBUTh pacrpeeieHre
HaMpPsKEHHOCTH B Pa3HBIX TOYKAX JIEKTPUUECKOTO MO B TaHHOUM padboTe?

Uro Takoe moTeHuuMan anekTpocrarnyeckoro nona? Kak rpaduuecku mpeicTaBUTh pacrpeiesieHue
MOTEHIIMAaJa B PA3HBIX TOUKAX DIIEKTPHUYECKOro MOJis B JaHHOK paboTte?

Uemy paBHa paboTa 1O MEPEMENICHUIO 3apsija BJOJb DKBUIOTEHIIMATBLHON TOBEPXHOCTH W IO
3aMKHYTOMY KOHTYpPY, OTPAaHMYEHHOMY YYaCTKaMHU CHJIOBBIX W HKBUIOTCHIMAJIbHBIX JIMHUM?
Brruucnure paboTy 1o nepeMeneHnro 3apsija mo 3a1aHHON TPACKTOPHH.




CTpyKTYpHBIN 2JIEMEHT
KOMITETCHIIUH

[Tnanupyemble pe3yabTaThl
00y4eHus

O1eHOYHEIE Cpe€acTBa

Kak u3smMeHUTCsSI KapTMHA CUJIOBBIX M SKBUIIOTEHIUAIbHBIX JIMHUN NPU YBEIUYEHUU (YMEHBIIECHUN)
HAIPSDKEHHOCTH MEXY 2JIEKTpoJaMu?

No 24 «Pacmupenue npejena u3MepeHust aMIepMeTpa MOCTOSHHOTO TOKa

KakoB mnpuHIMI JOEHCTBUS  DJIEKTPOM3MEPUTEIBHBIX TMPUOOPOB MArHUTOIICKTPUYECKOTO U
ANEKTPOMArHUTHOTO TUIIA, IPUMEHSIEMBI B TaHHOU paboTe?

Uto Ha3pIBalOT TOKOM IIOJIHOTO  OTKJIOHEHUS M  HANPSHKEHUEM  IIOJIHOTO  OTKJIOHEHHS
ANEKTPOU3MEPHUTETHLHOTO ITprdopa?

Kakum 00pazom BKIIOYAOT aMIIEPMETP U BOJIBTMETP B AICKTPUUYCSCKYIO LEIIb I H3MEPEHUS TOKA U
Hanpspkenusa? [IpoaeMoHCTpupyiiTe HAaBBIKK BKIFOUSHHS 3TUX MPUOOPOB B ANEKTPUUYECKYIO LIETIb.

Uro takoe mryHt? {75 yero u kak oH ucnoisb3yercs? [IpomreMoHCcTpupyiiTe UCIIOJIB30BAaHUE IITYHTA.
Uro Takoe pobaBouHoe compoTuBieHue? [lns dero u kak oHo ucnomisiyetcs? [IpoaemoHcTpupyiite
WCIIOJIh30BaHNE 100ABOYHOTO COMPOTUBIICHUS.

[TpomeMOHCTpUPYITE BO3MOKHOCTh MpuMeHeHust cpeabl MicrosoftExcel (wmu mpyroii cpembr) ms
00pabOTKHU IKCIIEPUMEHTATBHBIX JaHHBIX.

Kak B manHoi1 paboTe MUHUMH3UPYETCS MOTPEIIHOCTh IKCIEPUMEHTANBHBIX JTaHHBIX?

Ne 28 «Ompenenenne HHAYKTHBHOCTH KaTyIIKH U MarHUTHOM MPOHUIIAEMOCTH (peppOMarHUTHOTO
Tenma»

Kakue mpuOOphl NPUMEHSUIMCh B JAHHOW paboTe JUIis ONpeeus MapaMeTpOB IOCTOSHHOTO |
MEPEMEHHOT0 TOKa?

[MoxyuuTe hopmyity 1Jisi pacyera MOJIHOTO COMPOTHUBIICHHS IIETTH IEPEMEHHOT0 TOKa, UCTIOJIb3YeMOW B
JTaHHOU paboTe (WM MPeCTaBICHHOH MPEToIaBaTeNeM).

Kak ompenensiach WHAyKTUBHOCTh KAaTyHIKH B JaHHOW pabore? Kakum emie cmocoOoM MOXKHO
OIPEICTUTh HHIYKTHBHOCTH?

[MponemMoHCTpUpPYHTE BO3MOKHOCTH MpuMeHeHus cpeabl MicrosoftExcel (wmu mpyroii cpembr) ams
00pabOTKH IKCIIEPUMEHTAILHBIX JaHHBIX.

2 cemecTp
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Ne 32 «Onpenenenue paanyca KpUBU3HBI JTHH3BI U TIOJIOCHI MPOITYCKAHUS CBETO(GHIBTPA ¢ TOMOIIBIO
koJsiery Herotonay

Kak o0bsicugeTcs nosBiienue konen HeroTona?

[TonyuuTe dhopmMyIsl I pacueTa paanycoB TEMHBIX M CBETJIBIX KoJiell HproToHa.

[Tosryanre dhopmMyity sl ONIpeieTICHHUS paarnyca KPUBU3HBI JIMH3HL.

Kak B manHoi1 paboTe MUHUMH3UPYETCS MOTPEIIHOCTh SKCIEPUMEHTANbHBIX JAHHBIX?

Ne 34 «Onpenenenve AMHBI CBETOBOM BOJIHBI M XapaKTEPUCTUK JUPPAKIIHOHHON PEIISTKI)

KaxoBbsl mapaMeTpsl 1 XapakTEpUCTUKU TU(PAKIUOHHON PELIETKH, IPUMEHIEMON B SKCIIEPUMEHTE?
[Tonyuure popmymy s onpeseneHus JIHHBI CBETOBOM BOJIHBI MpU TUdpakiuu Ha TudpaKuOHHON
pelIeTKe.

KaxoBo mpakTudeckoe npuMeHeHue Mu(pakinOHHBIX PEIIETOK?

Kak B nanHO# paboTe MUHUMH3UPYETCS IOTPEIIHOCTh SKCIIEPUMEHTAIbHBIX TAHHBIX ?

Ne 35 «Onpenenenne KOHIEHTPALUU PaCTBOPOB caxapa U MOCTOSTHHOM BpAILEHUS»

Ha ocHOBe Kakoro siBJI€HUS ONpenesaeTCsl KOHLIIEHTPALKs pacTBopa caxapa B JaHHOM DKCIIEPUMEHTE?
[TosicHATE YCTPONCTBO M NPUHIMI AeUCTBUSA Ipu3Mbl Hukous

ITosicHUTE YCTPONCTBO U IMPUHIIUI AEUCTBUSA IIOJIyTEHEBOTO CaXxapUMeTpa

Kak B 1aHHO# paboTe MUHMMU3HUPYETCS MOTPEIIHOCTh SIKCIEPUMEHTAIBHBIX JAHHBIX?

Ne 36 «CHATHE BOJIBTAMIIEPHBIX XapAKTEPUCTUK (POTOTIEMEHTA U ONIPE/IETICHUE €TO
YyBCTBUTEIIbHOCTH»

[Ipoananu3upyiite noiaydeHHsle B 1abopatopHoil pabore BAX

Kak onpenensercs noctosinHas [1nanka B JaHHOM SKCIIEpUMEHTE?

Kak B 1anHO# paboTe MUHUMU3HUPYETCS MOTPEIIHOCTD IKCIIEPUMEHTAIBHBIX JAHHBIX ?

Kak B manHoi1 paboTe paccUMThIBAaETCs MOTPELIHOCTh ONpeaeneHus nocTostHHoM [lnanka?
[MponemMoHCTpUpYHTE BO3MOKHOCTH MpuMeHeHust cpeabl MicrosoftExcel (wmm mpyroii cpeambr) mns
00pabOTKH IKCIIEPUMEHTATBHBIX JaHHBIX.

Ne 41 «MccnenoBanue BO30YXICHUST aTOMOB razay
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OOBsSICHUTE IPUHIIUIT OTIPEICTICHUS BO30YKICHHBIX COCTOSTHUI aTOMOB rasa B dKCIIEpUMEHTE?
[Tosicuute npuHIMI PabOTHI AIEKTPOHHOM JIAMITBI

B kakom nuamna3oHe JIeKTPOMArHUTHBIX BOJH JISKHUT U3TydeHHE BO30YKIEHHBIX aTOMOB ITapOB PTYTH
U nouemy?

Kak B 1aHHOM 3KCIIEpUMEHTE OIpeAesseTcss 001acTh JIOKAIU3aluu 3JIEKTPOHA U KaK MOJIY4YEHHbIE
JTAaHHBIE COTJIACYIOTCS C TEOPETUYECKUMHU MPEANOChUIKaMu?

Ne 42 «OmnpeneneHue riaBHBIX KBAHTOBBIX YHCEN BO30YK/IEHHBIX COCTOSIHUI aTOMa BOJIOPOIa
[MosicHuTe yCTPOICTBO M MPHUHIUIT PA0OTHI CIIEKTPOCKOIIA, UCIIOIB3YEMOT0 B IaHHOH paboTe
[Monyuute GopMyIty [Uisi ONPEICIUHIUS TIIaBHBIX KBAHTOBBIX YKMCENl BO30YKICHHBIX COCTOSIHHI aTOMa
BOJIOpOJIa ¥ IPYTHX BOJOPOJONOZOOHBIX aTOMOB

Yro Ha3bIBACTCSI IPAyHPOBOYHBIM rpaduKom?

[MponeMoHCTpUpPYHTE BO3MOKHOCTH MpuMeHeHus cpeabl MicrosoftExcel (wmu mpyroii cpeambr) mmns
00pabOTKH IKCIIEPUMEHTAIBHBIX TAHHBIX

Ne 51 «M3y4yeHne 3aKOHOMEPHOCTEN O-pacrana

UYTO Takoe aKTUBHOCTb PaIMOAKTHUBHOI'O 3JIEMEHTA, €€ BBIYUCICHNUE U €JUHULIBI U3MEPEHUS.

B uem cocrour 3akoH I'eiirepa - Herromna?

Kak oLeHuTh 3HEPTHIO O - YaCTHLIBI?

YceTpoiicTBo 1 mpuHLKI paboThl cueTurka [ eitrepa-Mrosnepa.

[TpoaeMoHCTpUpPYTE BO3MOXKHOCTh mpuMeHeHus: cpeabl MicrosoftExcel (wmm mpyroit cpeabr) s
00pabOTKH IKCIIEPUMEHTATBHBIX TAHHBIX

Ne 53 «Onpenenenre MakcUMaabHOW SHEPTUM B-4acTUIl U UAECHTU(UKALNS PalOaKTUBHBIX
IIpenapaToB»

Kaxkue nzBecTHBI pazHOBUAHOCTH OeTa-pacnana? Kakas U3 HUX HCCIIETyeTCs B JaHHOM dKCIIEpUMEHTE?
B kakux nuana3oHax HaXOJsATCs MEPHOABI MOIypaciaia U SHepruu 6era- pacnaja npupoIHbIX
PaTUOHYKINUIOB?

KakoBbl 0CHOBHBIE OCOOEHHOCTH B3aUMO/ICHCTBHS OeTa-4acTHIl C BEIIECTBOM?

[TponeMoHCTpUPY#TE BO3MOKHOCTD puMeHeHus cpenbl MicrosoftExcel (wm npyroii cpenbr) st
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0) ITopsinok npoBeneHust NPOMEKYTOYHOM aTTeCTALMH, TOKA3ATEJM H KPUTEPHH
OLICHUBAHUS:

[TpomexyTouHas arTecTanus Mo AucuuiuinHe «Du3nkay BKIIIOYAET TEOPETUIECKHUE BOIIPOCHI,
MO3BOJISFOIINE OIICHUTh YPOBCHD YCBOCHHSI O0YJAIOIIMMHUCS 3HAHHUMA, U TIPAKTUUECKUE 3aaHus,
BBISIBIISIFOIIHME CTETIEHb COPMUPOBAHHOCTH YMEHUU ¥ BIIaICHU, IPOBOIUTCS B opme 3auera (1
cemectp) u B popme sk3ameHa (2 cemectp).

3ayer 00yyaromuecs MoIy4aroT B pe3yJIbTaTe BHIMTOJIHEHUS BCEX BHIIOB padoT,
MPEAYCMOTPEHHBIX BO2 CEMECTPE U3YUYECHUS JaHHOUW NUCHMIUIMHEL. B cilydae HEBBINOIHEHNUS,
3a4eT MpoBOAMTCS B (hopMe cobecetoBaHMs 110 BOIIPOCAM COTIIACHO TIEPEYHIO BOIIPOCOB K 3a4ETy.

Iloxkazamenu u Kpumepuu oyeHUBaHuA 3auema:

- Ha OLIEHKY «3a4T€HO0» 00y4aroluics JEMOHCTPUPYET YPOBEHD, HE HIXKE IIOPOTrOBOTO,
c(hOpMHUPOBAHHOCTH KOMITETEHIUI: B X0/1€ KOHTPOJIbHBIX MEPOIIPUSATHI MOTYT IOIyCKAaThCS
OIIMOKH, MOKET MPOSBIISATHCS OTCYTCTBUE OTJCIBHBIX 3HAHUN, YMEHUH, HABBIKOB, 00 yJaIOIIHIACs
MOTYT UCIBITBIBAET 3HAUUTEIIbHBIE 3aTPYIHEHHUS [IPU ONIEPUPOBAHUU 3HAHUSIMU U YMEHUSAMHU [IPU
UX [IEPEHOCE Ha HOBbIE CUTYallUH.

- Ha OLICHKY «HE 3a4TEHO» 00yJarouuiics He MOXKET MOKa3aTh 3HAHUS HA IIOPOTOBOM YPOBEHb
c(OpPMHUPOBAHHOCTH KOMITETEHIIUH, T.€. 00YJaIOIIMIACS HE MTOKAa3bIBACT 3HAHUE OCHOBHOTO
MaTepuaia B 00beMe, He0OXOJMMOM IS MpecTosmeld TpohecCHOHATBHON NesTeIbHOCTH; He
CIIOCOOEH apryMEHTHPOBAHHO U MOCJIEI0BAaTEIbHO U3JaraTh, 10yCKaeT rpyObie OmMnOKY B
OTBETaX; HE MOXKET MTOKA3aThbUHTEIUIEKTYaIbHbIEC HABBIKU PEIICHUS IPOCTHIX 3a/1a4. HE
MOJTBEPKJIa€T OCBOCHHE KOMIIETEHIIUH, IPEAYCMOTPEHHBIX POrPaMMOH.

DK3aMeH 10 JaHHOW AMCUHUILUIMHE TPOBOAUTCS B YCTHOM (hopMe 10 3K3aMEHAITMOHHBIM OUJIeTam,
KKIBIA U3 KOTOPBIX BKITIOYAET 2 TEOPETUYECKUX BOMPOCA M OAHO MPAKTHUECKOE 3aaHHe
(3amauy).

Ilokazamenu u Kpumepuu OyeHUBAHUA IKIAMEHA:

— Ha OLIEHKY «OTJINYHO» (5 6aju10B) — 00y4aroLuiics JeMOHCTPUPYET BBICOKUI YPOBEHb
c(OPMUPOBAHHOCTH KOMIIETEHIINH, BCECTOPOHHEE, CHCTEMAaTHUECKOE U TITyOOKO€e 3HaHNE
y4eOHOro MaTepuaia, CBOOOHO BBIOJHAET MPAKTUYECKHE 3ajaHNsl, CBOOOAHO ONEpUpyeT
3HAHUSIMH, YMEHUSIMH, IPUMEHSET UX B CUTYAIUSX TTOBBIIICHHON CI0KHOCTH.

— Ha OLIEHKY «Xopo1o» (4 6amia) — 00yJarouuiicss JeMOHCTPUPYET CPEAHUNA YPOBEHB
c(OPMHPOBAHHOCTH KOMITETEHIINI: OCHOBHBIE 3HAHUS, YMEHHUSI OCBOCHBI, HO JIOITYCKAIOTCS
HE3HAUUTENIbHbIE OINOKH, HETOYHOCTH, 3aTPYJHEHUS IIPU aHATUTHYECKUX OllepalusiX, HepeHoce
3HAaHWI U YMEHHI Ha HOBBIC, HECTAHIAPTHBIC CUTYAIIHH.

— Ha OLIEHKY «Y/JA0BJIETBOPUTEJILHO» (3 Oaruia) — 00yJarouuiicss JeMOHCTPUPYET MOPOTrOBBIN
YPOBEHBb C(HOPMHUPOBAHHOCTH KOMITETEHIIUN: B X0J1€ KOHTPOJIBHBIX MEPOIIPHUSITAN JTOITYCKAIOTCSI
OLITMOKH, POSIBIIIETCS] OTCYTCTBUE OT/AEIbHBIX 3HAaHUH, yMEHUH, HaBBIKOB, 00yJaroLHiics
UCTIBITHIBAET 3HAYUTEIBHBIC 3aTPYAHECHUS TIPU ONIEPUPOBAHIH 3HAHUSIMH U YMEHHUSIMH TIPU MX
NepeHOCce Ha HOBbIE CUTYAIHH.

— Ha OLIEHKY «HeY/10BJIeTBOPUTEJIbHO» (2 6ata) — o0ydaromuics AeMOHCTPUPYET 3HaHUS HE
6osee 20% TeopeTUYECKOro MaTepuasa, J0MyCKaeT CyleCTBEeHHbIE OIMOKH, HE MOXKET MOKa3aTh
MHTEJUICKTYaJIbHbIC HaBBIKU PEIICHUS MMPOCTHIX 3a/1ad.

— Ha OLIEHKY «HeY/10BJ1eTBOPUTEeJbHO» (1 Oamn) — oOyuaromuiicss He MOXeT IoKa3aTh 3HAHHS Ha
YPOBHE BOCTIPOU3BENICHHS U 00BSICHEHUSI HH()OPMAITHH, HE MOXKET ITOKa3aTh HHTEIICKTYaIbHbIC
HaBBIKU PELICHUS MPOCTHIX 3ajad.



