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1 Lesu ocBOEHUS TUCUMUIIJIMHBI (MOTYJIA)

[lonmyuyeHue cTyJeHTaMH OCHOBOIIOJIATAIOUIMX MpPEJCTaBICHUNH O (YyHIAMEHTAIbHOM
CTPOEHMM MaTepuu U (U3NYECKUX NPUHLUIAX, JIEKAIIUX B OCHOBE COBPEMEHHOM
€CTECTBEHHOHAYYHOM KapTHHBI MUpPa; (OPMUPOBAHUE Y CTYAEHTOB COBPEMEHHOI'O €CTECTBEHHO-
HAyYyHOTO MHPOBO33pPEHMS; pPa3BUTUE HAYYHOIO MBILIUIEHWS M pacHIMpeHHe HayyHO-
TEXHUYECKOTO Kpyro3opa; OBJIaZICHHE OCHOBHBIMM (PM3NYECKUMHU KATETOPUSAMM, HMOHATHIMU U
¢byH1aMeHTaJIbHBIMH (PU3MUECKUMH 3aKOHAMU; TIOJyUY€HHUE MPEACTaBICHUM 0 PyHIaMEeHTaIbHbIX
KOHUEMNIMIX COBPEMEHHOIO €CTECTBO3HAHUS Kak pe3yjbTara HCTOPUUYECKOIO IPOLECcCa;
OBJIQZICHME NpPUEMaMU M METOJaMH pEIIEeHUs KOHKPETHBIX 3aJay M3 pa3IMyHBIX obyacteit
¢u3uKy, yMEHUS BBLIEIUTh KOHKPETHOE (U3UUECKOE COJepKaHWE B MPUKIATHBIX 3a7adax
Oyayumeil mnpodeccHOHalNbHOW — JOeSTeNIbHOCTH;  (OPMUPOBAHHWE  HABBIKOB  IPOBEICHUS
(GU3MUeCKOro HKCIEPUMEHTa, IO3BOJISIONIMX KM BIIOCIECACTBUM OBJIAJETh KOMIUIEKCOM
komneTeHuu, npeaycMorpeHHblx PI'OC BO mno nHampaBinenuto mnoarotoBku 08.03.01
«CTDOUTEITHCTRO.

2 MecTo AuCHUILINHBI (MOAYJI51) B CTPYKTYpe 00pa30BaTe/IbHON MPOrpaMMbl

Juctmmuinaa du3nka BXOTUT B 00s13aTENBHYIO YacTh YYeOHOTO TUIaHa 00pa3oBaTeIbHON
MIPOTPaMMBI.

Jns  W3y4YeHusT  TUCHMIUIMHBI ~ HEOOXOIWUMBI  3HaHWsA  (YMCHHUs,  BIQJICHUS),
cOopMHPOBAHHBIE B PE3yJIbTATE U3YUCHHS IUCIUILINH/ IPAKTHK:

HucummiimHa  «®Pusukay Oa3upyercs Ha  E€CTeCTBEHHOHAYYHBIX  JAMCHUIUIMHAX:
MareMaTtuka, (pu3uka, XuMus B 00bEMe CpeTHeH IIKOJIHI.

3HaHus (YMEHUs, BIaJCHUs), IOJYyUYCHHbIE NPU U3YyYCHUU TAHHON AMCUUILIUHBI OYIyT
HEOOXOIUMBI JUTSl U3yUCHHS TUCIUTLIINH/TIPAKTHK:

ConpoTHBieHNE MaTEPHATIOB

[TonroToBka K cjaue u caya rocyJapCTBEHHOTO SK3aMeHa

CrpoutenbHas Gpu3uKa

CrpoutesbHas MEXaHHUKA

MexaHuKa TPYHTOB

3 Komnerenium o0y4aomerocsi, popmupyembie B pe3y/ibTaTe 0CBOEHHUS

JMCHUIJIMHBI (MOYJISA) M IVIAHUPYeEMbIe Pe3yJbTAThl 00y4YeHusI

B pesynbraTe ocBoeHHMs AUCHUIUIMHBI (Moayis) «®dusmkay obOydarommiics IOJKEH
001a1aTh CIEAYIOUTIMHI KOMIIETCHITUSIMH:

KO,Z[ HHAUKATOpa I/IHI[I/IKaTOp JOCTHIKCHUA KOMIICTCHIINI

OIIK-1 CnocobeH pemaTh 3aa4u pohecCUOHaTbHON AesTebHOCTH Ha OCHOBE UCTIOIb30BaHUS
TEOPETHUUECKUX M TMPAKTUYECKUX OCHOB €CTECTBEHHBIX W TEXHHUYECKHUX HAyK, a TakKkKe
MaTeMaTHYeCKOT0 arnmapara

OIIK-1.3 PemaeT MH)XEHEpPHBIE 3aJadyd C IOMOILBI0 MAaTeMAaTHYECKOro alapara)
BEKTOPHON aireOpbl, aHATUTHUYECKOH TE€OMETPUM M MaTeMaTUYeCKOro
AHAIK3a

OIIK-1.2 lIcrionb3yeT TEOPETUYECKUE OCHOBBI TEXHUUYECKUX HAYK Ul IMPUMECHECHUS]

MMHHOBAIITMOHHBIX TEXHOJIOTHH Ha PCATBHBIX CTPOUTCIIBHBIX 00BEKTOB

OIIK-1.1 Omnpenensier XapaKTePUCTUKUA (PU3MUECKOTO U XHUMHYECKOIro Ipoleccy
SIBJICHHSI), XapaKTEPHOTO 11 00BEKTOB MPO(PECCHOHATILHON IeATeTbHOCTH,
Ha OCHOBE TEOPETUYECKUX U SKCIIEPUMEHTAIBbHBIX UCCIIEI0BAHUI




4. CTpyKTypa, 00BEM M COlepKaHNe TUCHUIIIMHBI (MO1YJIs)
OO0mmast Tpy10EMKOCTh JUCIMILTUHBI COCTABISET 7 3aU€THBIX €IWHUI] 252 aKkaj. 4acoB, B TOM

YHUCIIC:

— KOHTaKTHas pabora — 163,9 akan. yacos:
— ayauTopHas — 158 akaj. yacos;
— BHeayIUTOpHas — 5,9 akaj. 4acoB

— caMocTosITeNbHAs paboTa — 52,4 akaj. 4acos;

— HHOATOTOBKA K 3K3aMCHY — 35,7 aKaJ. yaca

<DopMa aTTECTalluH - 3a4€T, DK3aMCH

g
W
=
AynuropHas g
o | womrakTHAs pabota § 3 dopma TeKyIero
=
& B aKaJl. yacax Q Bn KOHTPOJIS
Pasnen/ Tema 3 (B akaz. =acax) s e A . p Kon
S Z © [ caMocTOATENbHOI | yCIeBaeMOCTH
JUCLUTUINHBI 5 S s . | xoMnereHIMH
@) g5 paboThI TIPOMEKYTOYHOH
Tlex. mab. | mpaxr. S ATTECTAIHH
3aH. 3aH. =¥
1. duznueckue OCHOBBI
MEXaHHKH
1
TIOATOTOBKA K
MPaKTUYECKOMY
3aHATHIO;
BBINOJIHEHHE
OITK-1.1
MPaKTHYECKUX DOBEDKaA
1.1 Kunemarnka padot (M13); POBEp
nHAuBUAyalbHEIX JOITK-1.2
MOCTYNaTeILHOTO u 2 2 CaMOCTOSITEILHOE sanaw;
BpaIaTeIbHOTO JBUKEHHS n3ydeHue yueOHon ;
P A v y N cemuHap Ne 1;  |OIIK-1.3
Y Hay4HOU
JUTEPATYPHI B TOM
qucie
3JIEKTPOHHBIX
pecypcos.
1.2 Junamuka 2 4/11 2 TIOATOTOBKA K TIpOBEpKa OI1K-1.1
MIOCTYIATEIbHOTO u 71a00paToOpHOMY, | WHIMBHIYAIbHBIX
BpaIIaTeIbHOIO ABYDKCHHS CECMHUHApCKOMY U 3a1a4, OI1K-1.2
MPAaKTUYECKOMY 3ammra
3aHATHIO; naboparopHbIX  |OITK-1.3
BBITIIOJTHEHHE pabor Ne 4;
MIPaKTHYECKUX cemuHap Ne 2;
pabot (M3);
CaMOCTOSITENIbHOE
H3ydeHHe yueOHOU
Y HAy4YHOU
JUTEPATYPHl B TOM
qucie
3JIEKTPOHHBIX

PecypcoB.




TIOJITOTOBKA K
nmabopaTopHOMY,
CEMHHAPCKOMY H
MPaKTHIECKOMY
3aHATHUIO; IpoBepKa OK-1 1
BBINOJIHEHHE WHIHUBHYATbHBIX
MIPaKTHIECKUX 3amad;
1.3 3akoHBI cOXpaHEHUS B 63 | 21m 2 pl;60T (13); sammTa OI1K-1.2
MeXaHUKe N
camocTosTeNbHOe | 1abopaTopHOi
m3ydeHne yaeOHon paboter Ne 1; OIIK-1.3
1 Hay4qHOH cemuHap Ne 3;
JIUTEPATYPHI B TOM
qucne
3JIEKTPOHHBIX
pecypcos.
MOJITOTOBKA K
nabopaTopHOMYy,
CEeMUHAPCKOMY U
MPaKTHIECKOMY
3aHATHIO; IIpOBEpKa OMK-1.1
BBITIOJTHEHNE WHIUBHIYITBHBIX
14 MexaHIecKe MIPAKTUYECKUX 3ajad; OITK-1.2
KONCOAHMS. i BOIHBL 2 411 1 1 pabot (M13); 3amuTa
caMmocTosTeNIbHOE | J1TabOPAaTOPHBIX
u3ydeHue yuebnoi| pabot Ne 5, 7; OIIK-1.3
W HAyYHOU cemuHap Ne 4;
JUTEPATypPHI B TOM
qHcIe
JNEKTPOHHBIX
pecypcoB.
MTOJITOTOBKA K
nabopaTopHOMY,
CEMHHAPCKOMY U
MPaKTHIECKOMY IIpOBEpKa
3aHATHIO; HHIMBHTYQTBHBIX |y 1
BBINOJIHEHNE 3ajad;
MIPAaKTHIECKUX OTYeT 0
1.5 PenarusncTexas 2 111 | 2,1 p12)160T MI3); ppmomHemy  |O LK 12
MeXaHHKa i
CaMOCTOSITETIEHOE BUPTYJIBHOM
. OITK-1.3
n3yueHue yueOHol| smabopaTopHBIX
Y HAy4YHOU paboTsl Ne 1;
nauTeparypsl B ToM|  cemunap Ne 5;
qucie
3JIEKTPOHHBIX
pecypcoB.
Uroro no pazaeny 12 | 14/51 | 821 | 7,1
2. Cratuctuyeckass ¢usuka u
TEpPMOIAMHAMHUKA
2.1 Cratucrnueckas| | 2 411 | 2/11 2 TIOATOTOBKA K TIpOBEpKa OITK-1.1
¢busuka nabopaTopHOMY, | WHAWBUAYATBHBIX
CEMHUHApCKOMY U 3aj1a4; OI1K-1.2
MPaKTHIECKOMY 3aIIuTa
3aHATHIO; naboparopHodi  |OITK-1.3
BEITIOJTHEHHE pabotsr Ne 11;
TIPaKTHIECKAX cemuHap Ne 6;
pa6ot (M13);
CaMOCTOSITENIbHOE
u3y4eHue yueOHoH
U Hay4HOU
JUTEPATYPHI B TOM
qucne
JNEKTPOHHBIX
pecypcoB.




2.2 TepMoarHaMUKa

421

2/11

TIOJITOTOBKA K
nmabopaTopHOMY,
CEeMUHAPCKOMY U
MPaKTUYECKOMY

3aHATHIO;
BBINOJIHEHHE
MIPAKTUYECKUX
pabot (M13);
CaMOCTOSTENbHOE
m3ydeHne yaeOHon
U Hay4HOU
JUTEPATYPHl B TOM
yucie
INEKTPOHHBIX
pecypcos.

IpoBepKa
WHIHUBHYATbHBIX
3amad;
3aIIuTa
1abopaTopHOI
pabotsr Ne 14;
cemunap Ne 7;

OIIK-1.1

OIIK-1.2

OIIK-1.3

HUroro mo pazneny

8/31

4/211

3. DIEKTPUIECTBO U MarHETU3M

3.1 DnexrpocraTudeckoe
moje B BaKyymMeé H B
BEILIECTBE

1

411

2/11

TIOJITOTOBKA K
nabopaTtopHOMYy,
CEeMUHAPCKOMY U
MPaKTHIECKOMY

3aHATHUIO;
BBINOJIHEHNE
MIPaKTHIECKUX
pabor (M/13);
CaMOCTOSTENbHOE
u3yueHHue yueOHoH
U Hay4HOU
JIMTEPATYPHI B TOM
qucne
3JIEKTPOHHBIX

pecypcoa.

IpoBepKa
WHIUBHIYITbHBIX
3amad;
3aIIuTa
1abopaTopHOI
paboter Ne 21;
cemuHap Ne §;

OINIK-1.1

OIIK-1.2

OIIK-1.3

32 ITocTostHHBIH
IJEKTPUIECKUI TOK

421

2/11

MOJITOTOBKA K
nmabopaTopHOMY,
CEeMUHAPCKOMY U
MPaKTUYECKOMY

3aHATHIO;
BBINOJIHEHHE
MIPaKTUYECKUX
pabot (U13);

CaMOCTOSITETIHHOE

m3ydeHne yaeOHon

¥ HAyYHOU

JUTEPATYPHl B TOM

qucie
3JIEKTPOHHBIX

pecypcos.

TIPOBEpKa
HWHIAUBUAYAJIbHBIX
3a/1ay;
3aIIuTa
71a00paToOpHOit
pabotsl Ne 24;
cemuHap Ne 9;

OIIK-1.1

OIIK-1.2

OIIK-1.3

3.3 MarsurocTaTH4aecKkoe
moje B BaKyymMeé H B
BEILIECTBE

MIOJATOTOBKA K
CEeMUHAPCKOMY U
HPaKTUIECKOMY

3aHATUIO;
BBIIIOJIHEHUE
IIPaKTUYECKUX
pa6ot (M3);

CaMOCTOSITETIbHOE

u3ydyeHue yueOHoM

U Hay4HOU

JUTEPaTyphl B TOM

qucne

JJEKTPOHHBIX

pecypcos.

IIpoOBEpKa
WHAUBUAYAJIBHBIX
3ajad;
cemunap Ne 10;

OIIK-1.1

OIIK-1.2

OIIK-1.3




IOJAroTOBKA K

nmabopaTopHOMY,
CEMHHAPCKOMY H
MPaKTUYECKOMY
3aHATHUIO; IpoBepKa OK-1 1
34 DneKTpoMarHuTHas BBITIOJIHEHUE HWHAUBUIYaIbHBIX ’
WHITY KIS MIPaKTHIECKUX 3amad; OITK-1.2
DNEeKTPOMArHUTHBIC 6 6/31 1 2 pabot (M13); 3almra )
kosebanus. IlepemeHHbII caMoCTOsTeNIbHOE | 1ab0paTOPHBIX
AIEKTPUIECKUI TOK mydenne yaeOHoi| pabot Ne 27, 28; OIIK-1.3
U Hay4HOU cemuHap Ne 11;
JIUTEPATYPHI B TOM
qucne
3JIEKTPOHHBIX
pecypcos.
Hroro no pazaeny 18 | 14/61 | 6/21 5
HUroro 3a cemectp 36 |36/1411| 18/6U | 16,1 3a4éT
4. Onrtuka
MOATOTOBKA K
1a60paToOpHOMY,
CEeMUHAPCKOMY U
MPaKTUYECKOMY
3aHATHIO; IIpOBEpKa OMK-1.1
BBITIOJTHEHNE WHIUBHUIYaATbHBIX
4.1 BosnHoBas  omnruka IIPAKTUYECKUX 3aj1ay; OTIK-1.2
(unTephepeHnys, 8 4/11 | 4/11 10 pa6ot (M3); 3ammra ’
TUGPAKIS, TOJISIPU3ALU) caMocTosTeNbHOE |  TabOPaTOPHBIX
n3ydeHue yueoHoii|padot Ne 32, 34, 35; OIIK-1.3
W HAyYHOU cemuHap Ne 12;
JUTEPATYPHI B TOM
qucie
JNEKTPOHHBIX
pecypcoB.
TIOJITOTOBKA K
nabopaTopHOMYy,
CEMHHAPCKOMY H
MPaKTHIECKOMY
3aHATHUIO; IpoBepKa OK-1 1
BBINOJIHEHNE WHIUBHIYITbHBIX
MIPaKTHIECKUX 3amad; OITK-1 2
4.2 KBaHTOBas ONITHKA 6 321 | 2/11 6 pabot (M/13); 3amuTa )
camocTosTeNbHOe | 1abopaTopHOi
u3yveHune yaeOHoi pa6o¥m NI‘)_) 36; OIIK-1.3
U Hay4HOU cemunap Ne 12;
JIMTEPATYPHI B TOM
qucne
3JIEKTPOHHBIX
pecypcoB.
HWtoro no pazzeny 14 | 731 | 621 | 16

5. ®u3uka aroma




MOJITOTOBKA K
nmabopaTopHOMY,
CEeMUHAPCKOMY U
MPaKTHIECKOMY
3aHATHUIO; IpoBepKa OK-1 1
BBIIIOJIHCHHUEC HHIAUBUAYAJIBHBIX
MIPaKTHIECKUX 3amad; OITK-1.2
5.1 ®usuka aroma 2 6 311 | 42U 4 pabot (M13); 3almra )
caMoCTOsATeNbHOE |  JTAbOPaTOPHBIX
mydenne yaeOHoi| pabot Ne 41, 42; OIIK-1.3
U Hay4HOU cemunap Ne 13;
JIUTEPATYPHI B TOM
qucne
3JIEKTPOHHBIX
pecypcos.
HUrtoro no paspery 6 314 | 421 4
6. ®dusznka sIpa u
JJIEMEHTAPHBIX YaCTHI
MOJITOTOBKA K
nabopaTopHOMY,
CEeMUHAPCKOMY U
MPaKTHIECKOMY
3aHSTHIO, NpoBepKa OMK-1.1
BBITIOJTHEHNE WHIIUBHIYITbHBIX
MIPaKTHIECKUX 3amad;
6.1~ @msmca  ampa w5 | g gy | sap | 103 | pabor (MI3); samura |OHK12
AJIEMEHTAPHBIX YaCTHI] .
caMoCTOsITeTIbHOE | TabopaTopHOit
u3ydeHue yuebnoi| pabotsr Ne 51, 53 OIIK-1.3
W HAy4HOU cemuHap Ne 15;
JUTEPATyPHI B TOM
qucne
JNEKTPOHHBIX
pecypcos.
HWrtoro no paszpery 8 411 | 5/11 | 10,3
7. ®usuka TBEpAOro TEla.
DJIeMEeHTHl KBAaHTOBOU (DH3HKH
MOATOTOBKA K
nabopaTopHOMYy,
CEeMUHAPCKOMY;
BBITIOJTHEHNE IpoBepKa OK-1.1
MPaKTHYECKUX | WHIUBHIYATBHBIX
7.1 ®usnka TBEpAOro Tena. pa6ot (M3); 3ajauy; OITK-1 .2
3eMeHThI KBaHTOBOH| 2 6 311 | 2/11 6 | camocTOsITENBHOE 3aIIuTa )
¢buzukn n3yueHue yueOHol| maGoparopHOit
1 Hay4YHOH paboTsr Ne 44; OIIK-1.3
JIUTEpaTypsl B ToM| cemuHap Ne 14;
quce
JNEKTPOHHBIX
pecypcoB.
HUroro no pazaeny 6 311 | 2/11 6
HUroro 3a cemectp 34 | 17/6U | 17/61 | 36,3 9K3aMeH
HToro mo qUCIUIIIMHE 70 |53/20M|35/12U | 52,4 3a4er, SK3aMeH




5 OoOpa3oBaTebHbIE TEXHOJIOT UM

[Ipn peanmsanuu pa3IUYHBIX BHJIOB Y4YeOHOW paboThl Hambosnee 3P HEKTUBHBIC
pe3yNbTaThl OCBOCHUS JUCHHMILIUHBI «Du3nMKa» [alOT TPaJUIMOHHBIE O00pa30BaTEIIbHBIC
TEXHOJOTHHM, TEXHOJOTMU  MPOOJIEMHOro  OOy4YeHMs, HMHTEPAKTUBHBIE  TEXHOJOTHUH,
UH(OPMAIIMOHHO-KOMMYHHUKAIIMOHHBIE 00pa30BaTeIbHbIC TEXHOJIOTHH.

1. ®opmbl yueOHBIX 3aHITUN C UCTIOIB30BAHUEM TPAJAULIMOHHBIX TEXHOJIOTUMA:

Wndopmanmonnass  JIeKUMSi—  TOCJIENOBAaTEIIbHOE  HM3JIOKEHHE  MaTepuaja B
TUCHMIUTUHAPHOMN JIOTMKE, OCYIIECTBISIEMOE IPEUMYLIECTBEHHO BepOalbHBIMH CpPEACTBAMHU
(MOHOJIOT TpernoaaBaTes).

Cemunap — Oecezia npenojaBaTesis U CTYACHTOB, 00CYKICHHUE 3apaHee MOATOTOBICHHbBIX
COOOIIEHUI TO KAXKIOMY BOMPOCY IUTAHA 3aHATHS C C©OUHBIM JUIS BCEX IIEPEYHEM
pEKOMEH1yeMol 0053aTeIbHON U JOMOIHUTENIbHOM JTUTEpaTypPhl.

[IpakTudeckoe 3aHsITHE, MOCBSIICHHOE OCBOCHUIO KOHKPETHBIX YMCHHH M HABBIKOB I10
MPEJIOKEHHOMY aITOPUTMY.

JlaboparopHasi paboTa — opranu3anus yueOHOH paboThI C pealIbHBIMU MaTEepPUATbHBIMU U
MH(GOPMALIMOHHBIMU O0BEKTaMH, JKCIHEpPUMEHTalbHAas pabdoTa C aHAJIOTOBBIMH MOJEISIMU
pEeaTbHBIX 00BEKTOB.

2. ®opmbl yUeOHBIX 3aHITHIA C UCIIOJIB30BAHUEM TEXHOJIOTHI TPOOIEMHOTO 00YUCHHUS:

[Ipobnemuass nekus — W3JIOKEHUE MaTepuaia, MPearnoarainee MOCTaHOBKY
MpOOJIEMHBIX W JMCKYCCHOHHBIX BOIIPOCOB, OCBEIIEHHE PA3MYHBIX HAyYHBIX I[OJXOJIOB,
aBTOPCKHE KOMMEHTAPHUH, CBS3aHHBIC C PANIUYHBIMUA MOJCISAMHU HHTEPIPETAIUN H3ydaeMOTO
MaTepuaia.

[IpakTndeckoe 3aHATHE B ¢GopMe NPaKTHKyMa — OpraHu3anusi ydeOHOH paboThI,
HaIpaBlIeHHAas Ha pelIeHHe KOMIUIEKCHOW y4eOHO-II03HABaTENbHON 3ajaud, TpeOyromend ot
CTYJICHTA IPUMEHEHUS KaK HAYYHO-TCOPETUYECKUX 3HAHUHN, TaK M TPAKTHYECKUX HABBIKOB.

3. ®opMbl yueOHBIX 3aHATHI C UCIIOJIB30BAHUEM CIEIUAIN3UPOBAHHBIX HHTEPAKTUBHBIX
TEXHOJIOTHIA:

Jlexuust «0OpaTHOM CBSA3M» — JEKIUSA—TIPOBOKALINA (M3JI0’)KEHHE MaTepHalia C 3apaHee 3a-
TUTAHUPOBAHHBIMH OLIHOKAaMHU ), IEKIUsI-0ece 1a, TeKIUs-TUCKYCCHS.

CeMuHap-IUCKyCcCHsl — KOJUIEKTUBHOE OOCYXJIEHHE KaKOro-JIn0o CIHOPHOro BOMpOcCa,
mpo0JIeMbl, BBHISBICHHE MHEHHHA B TpyIme (MEXIPYMIIOBOH TUANIOT, JHUCKYCCUSl KakK CIOp-
JTAAJIOT).

4. ®opMbI Y4EOHBIX 3aHITHH C UCTIOIB30BaHUEM WH(POPMAIIMOHHO-KOMMYHHUKAIIMOHHBIX
TEXHOJIOTHIA:

Jlekuus-Bu3yanu3anusi — M3JI0KEHUE COACP)KaHUS COMPOBOXKAACTCS IPE3CHTALUCH
(meMoHcCTpanueil yueOHbIX MaTepHalioB, MPEICTABICHHBIX B PAa3IMYHBIX 3HAKOBBIX CUCTEMAX, B
T.4. WITFOCTPATUBHBIX, TPaQUUECKUX, ayIU0- U BUJICOMATEPHAIIOB).

[TpakTuueckoe 3aHsATHE B (OpMe NpPE3eHTAUd — MPEJICTaBICHUE pPE3YyJIbTaToOB
MIPOEKTHON MJIM MCCIIEIOBATEIBCKON JEATEIIEHOCTH C MCIOJIb30BAaHHEM CIEIHAIN3UPOBAHHBIX
MIPOrPaMMHBIX CpeJ.

6 YueOHO-MeTOAMYeCKOe 00ecTiedeHHe CAMOCTOATEIbHOM padoThl 00y4aroumuxcst
[Ipencrasneno B mpuiioxeHuu 1.

7 OueHoYHbIe CPeICTBA AJISl IPOBEICHUs IPOMEKYTOYHOM aTTecTaluu
[IpencraBiieHbl B IPUIIOKEHUU 2.

8 YueOHo-MeTOaMUYecKOe U HHPOPMALIMOHHOE 00ecevyeHre TUCIUIIINHBI (MOXYJIs)
a) OcHoBHas JuTeparypa:
1.Jemunuenko, B. . ®usuka : yuebnuk / B.1. Jlemuauenko, U.B. JleMuguenko. —



6-¢ m3na., mepepad. u gon. — MockBa : UH®PA-M, 2018. — 581 c. + Jlom. maTepuaibl
[DnexTpoHHBI pecypc; Pexum moctyna: https://new.znanium.com]. — (Beiciiee oOpa3oBanue:
bakanaspuar). - ISBN 978-5-16-010079-1. - Tekcer : anekrponnsiif. - URL: https://znanium.com/
catalog/product/927200 (mata obpamenus: 27.10.2020). — Pexxum octyna: mo moarmcke.

2. Kysnenos, C. U. ®dusuka. BonHoBas ontuka. KBaHTOBas mnpupoja H3ITy4YCHUS.
DJeMEeHTHI aTOMHOU U siiepHoU Gu3uku : yued. mocooue / C.U. Ky3nenos, A.M. Jlunep. — 3-¢
u3., nepepad. u gon. — Mocksa : By3osckuii yueonunk : MHOPA-M, 2019. — 212 c. - ISBN
978-5-9558-0350-0. - Tekcr : JJIEKTPOHHBIN. - URL:
https://znanium.com/catalog/product/1002478 (mata oopamenwus: 27.10.2020). — Pexxum qoctyma:
IO TIOJIITUCKE

3. Ky3nenos, C.1. ®u3uka: OCHOBBI 3JIEKTPOIUHAMHUKHU. DJIEKTPOMArHUTHBIC KOJIeOaHuUs
1 BOJHEI : y4e0. mocodue / C.U. Ky3neno. — 4-e u3n., ucnp. u nomn. — Mocksa : By3oBckuit
yueonuk ; UTHOPA-M, 2015. - 231 c. - ISBN 978-5-9558-0332-6 (By3oBckuii yueonuk) ; ISBN
978-5-16-009123-5 (MH®PA-M, print) ; ISBN 978-5-16-101657-2 (MHD®PA-M, online). - Tekcr

anektpoHubii. - URL: https:/znanium.com/catalog/product/424601(nata oOparnieHus:
27.10.2020). — Pexxum gocTymna: o NOAIUCKe

4. Ky3nenoB, CHU.Dusuka: Mexanuka. MexaHW4YecKne KoyieOaHUS W BOJIHBI.
MonexynspHas ¢pusuka. Tepmoauaamuka : yue0. mocodue / C.1. Ky3Henos. — 4-e u3j., ucnp. u
nor. — MockBsa : By3oBckuit yueonuk: MHOPA-M, 2014. — 248 c¢. - ISBN 978-5-9558-0317-3
(By3oBckuit yuebnuk) ; ISBN 978-5-16-006894-7 (MHDPA-M). - Teker : anekrponHsiid. - URL:
https://znanium.com/catalog/product/412940 (mara ob6pamenus: 27.10.2020). — Pexxum goctyna:
IO TIOJIITUCKE

0) JlomostHUTEJIbHAS JIUTEPAaTYypa:

1. Koukun, 1O. II. Yuebnsie 3agaun no ¢usuke : yueOnoe nocodue / 0. I1. Koukun, U.
IO. boraueBa ; MI'TY. - [2-e u3n., noaroT. mo ned. uza. 2014 r.]. - Marautoropck : MI'TY,
2015. - 1 omekrpoH. ont. nauck (CD-ROM). - 3arn. ¢ Turyn. okpana. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=1515.pdf&show=dcatalogues/

1/1124054/1515.pdf&view=true (mara obOpamenwus: 23.10.2020). - MakpooObekT. - Tekcrt :
ANEKTPOHHBIN. - CBeneHus 1ocTymHbl Takke Ha CD-ROM.

2. Pemenue 3aau no Kypcy oouieit ¢pusuku [Teker]: yue6. mocodue / [H.M Poraues, I'.1O.
banmannuna, W.I1. 3aBepmunckuii u Ap.|; mox pea. H.M. Poravesa. — 2-e u3a., ucnp. — CIIO.:
Jlanb, 2008. — 304 c.: un. — (YueOHukH uig By3oB. CrieniuanbHas JUTepaTypa)

3. Koukumn, O. I1. ®usuka : yuebnoe nocodue / FO. I1. Koukun ; MI'TY. - Marautoropck :
MI'TY, 2015. - 55 c. : mi., Tabn. - URL: https://magtu.informsystema.ru/uploader/fileUpload?
name=1212.pdf&show=dcatalogues/1/1121331/1212.pdf&view=true (mara oOpareHus:
23.10.2020). - MakpooObeKT. - TekcT: 37eKTpOHHBIH. - IMeeTcs nmedaTHbIi aHajor.

4. Kysnenos, C. U. CnpaBounuk no ¢usuke : yue6. mocooue / C. U. Kysnenos, K. 1.
Porozun. - Tomck : U3n-Bo ToMmckoro nonurex. ynusepcurera, 2014. - 220 c. - ISBN 978-5-
4387-0443-0. - Texct : snextponHsid. - URL: https://znanium.com/catalog/product/675274
(mata obpamenus: 27.10.2020). — Pesxxum gocTymna: mo moAmnucke

B) Meroauyeckue ykazaHus:


https://znanium.com/catalog/product/675274
https://magtu.informsystema.ru/uploader/fileUpload?name=1212.pdf&show=dcatalogues/1/1121331/1212.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=1212.pdf&show=dcatalogues/1/1121331/1212.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=1515.pdf&show=dcatalogues/1/1124054/1515.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=1515.pdf&show=dcatalogues/1/1124054/1515.pdf&view=true
https://znanium.com/catalog/product/412940
https://znanium.com/catalog/product/424601
https://znanium.com/catalog/product/1002478
https://znanium.com/catalog/product/927200
https://znanium.com/catalog/product/927200

1. CaBuenko, 0. U. Ilepemennslii Tok : mabopatopusiii npaktukyMm / FO, 1. Capuenko, O.
H. BoctpoknyroBa, H. I.MumeneBa ; MI'TY . - Maruutoropck : MI'TY, 2018. - 1 anexTpoH.
ont. auck (CD-ROM). - 3arn. ¢ tutyn. skpana. - URL: https://magtu.informsystema.ru/uploader/

fileUpload?name=3529.pdf&show=dcatalogues/1/1515139/3529.pdf&view=true (mara
obpamenus: 23.10.2020). - MakpooOnekT. - Teker : anexktponnbiid. - ISBN 978-5-9967-1151-2.
- CBenenus noctynssl Takxke Ha CD-ROM.



https://magtu.informsystema.ru/uploader/fileUpload?name=3529.pdf&show=dcatalogues/1/1515139/3529.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=3529.pdf&show=dcatalogues/1/1515139/3529.pdf&view=true

r) [IporpammHoe o6ecnneuenue u UHTEepHET-pecypcebI:

IIporpammHoe o6ecnieueHue

Haumenoanue [10 Ne norosopa Cpox AeicTBUS JIULIEH3UU
MS Windows 7

Professional(mms ~ J1-1227-18 o1 08.10.2018 11.10.2021
KJIaCCOB)

MS Office 2007 |, 135 41 17.09.2007 Secepodmo
Professional

7Zip cBOOOTHO pactpocTpansiemoe [10 0eccpovyHO

IIpogeccnonanbubie 0a3bl JAHHBIX 1 HHPOPMAILMOHHbIE CIIPABOYHBIE CHCTEMbI

HasBanue kypca Ccpuika

DnextponHas 6asa mepuomuueckux u3manuii East View|https:/dlib.eastview.com/
Information Services, OO0 «IBUC»y»

[URL: https://scholar.google.ru/

ITouckosas cucrema Akanemust Google (Google Scholar)

Nudopmanmonnas cucrema - Enunoe okHo noctyma k[URL: http://window.edu.ru/
MH(pOPMAIMOHHBIM pecypcam

9 MaTepuajIbHO-TeXHHYECKOe o0ecnevyeHne TUCIUIIINHBI (MOXYJIs1)

MaTepI/IaJIBHO-TeXHI/I‘IeCKOG obOecrieueHume JUCHUIIIIMHBI BKIIFOYACT:



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

JlexuMoHHas ay IUTOPHS BKIIIOYAET:
MynbTUMEANHHBIC CPEICTBA XPAaHEHHUS, IIEPEJauu U MPeICTaBICHUS HHPOPMALINH.

JlaGoparopus «MexaHuKH, MOJIEKYJISIpHOU (PU3UKH U TEPMOJUHAMUKNY BKIIFOYAET:

1. bBannucTuueckrue MasiTHUKH.

2. Mastauk OGepoeka.

3. ®u3nyecKkuii MasTHUK.

4. Jlocka I'anpTOHA.

5. JIabopatopHasi yCTaHOBKa JJIsi MCCIICAOBAHUS PACIpPEeNeHHs] TEPMOIIEKTPOHOB IO
MOJIYJIIO UX CKOPOCTH.

6. JlaboparopHasi ycTaHOBKa JJisl OINpENeNIeHUs] TOoKa3aTened aauadaTbl Y METOAOM
Knemana u /lezopma.

7. JlabopaTopHasi yCTaHOBKa JJIsl POBEPKH 3aKOHA BO3pACTaHMsI SHTPOIIMHU B MpoIiecce
i dy3un ra3oB Ha MOJEIIH TIEPEMEIIUBAHUS IIAPOB.

8.JJabopaTopHast ycTaHOBKa JUIsl IPOBEPKU 3aKOHOB BO3PACTAHHUS SHTPOIMHU B MPOILIECCe
TEII000MEHa.

9.YcranoBka mnaGopaTopHas s M3Y4YEHUS 3aBUCHUMOCTH CKOpPOCTH 3ByKa OT
temnepatypsl "MP-C3-M"

10. YcranoBka jabopaTtopHasi sl UCCIEIOBaHHUS TEIUIOEMKOCTH TBepaoro tena "Md-
TET-M".

11. YcranoBka nabopaTopHas Ui ONpeAeieHus YHHUBEPCATIbHON ra30BOi MOCTOSHHON
"MO-OI'TI-M".

12.Ctenn 1abopaTopHBIii ra30BbIE MTPOLECCHI.

13. MepuTenbHbIi MTHCTPYMEHT.

JlabopaTopus «INEKTpUUECTBA U OTNITUKWY BKITFOYAECT:

1. JlaGopaTopHasi ycTaHOBKA JJIsl HCCTIEAOBAHUS DJIEKTPOCTATUIECKOTO TMOJIS C TTOMOIIIBIO
OJTMHAPHOTO 30H/A.

2. YcraHOoBKa JIJ1s1 ITYHTUPOBAHUS MIJTHAMIIEPMETPA.

3. YcraHoBka tabopatopHasi AJisi OnpeeeHIs] HHAYKTUBHOCTH COJICHOU 1A 1 MAaTHUTHOM
MIPOHUIIAEMOCTH.

4. YcranoBka nabopaTopHas A U3yYeHHs PE30HAHCA HANPSHKCHUH W ONpeleNICHHS
WHAYKTUBHOCTH

5. JJaboparopHasi yCTaHOBKa JUISI M3YYEHUS JJTUHBI CBETOBOW BOJHBI M XapaKTEPHCTUK
TU(PPAKITHOHHOM PEIIETKH.

6. JlaboparopHasi yCTaHOBKa MJIsi ONPENACICHUSI paJnyca KPWUBWU3HBI JIMH3BI M JITHHBI
CBETOBOM BOJIHBI C TOMOIIIBIO KoJell HproToHa.

7. JlabopaTopHast yCTaHOBKa JUIS OTpENEICHUS KOHLEHTpAIMH PAacTBOPOB caxapa H
MIOCTOSTHHOM BpaIlleHUsI.

8. MepurtenbHbIii HHCTPYMEHT.

JlaGopatopusi «ATOMa, TBEpAOIo TeJa, 1pay» BKIYAECT:

1. JJaGopaTopHasi yCTaHOBKa JUIs H3y4eHHUs1 BHEITHETO (oTod(ddekra.

2. YcTaHOBKa JUIsl U3y4€HMs CIIEKTpa aToMa BOAOPOJAA M OIpPENesIeHHs] HNOCTOSHHON
Punbepra.

3. YcranoBka nabopaTopHas JUlsl OIpeiesIeH s HOTeHIMaia BO30y K IeHUs ra3a.

4. YcraHOBKa JUIs1 OTIPEIeNIEHUs JUIMHBI TPO0era 4YacTUIl B BO3IyXe€.

5. MeputenbHblid MHCTPYMEHT.

Aynuropuu JUIsl TPYNIOBBIX M MHAMBUIYAJIbHBIX KOHCYJIbTALUN, TEKYIIETO KOHTPOJIS U
IIPOMEKYTOUYHOM aTTECTALMK BKIIFOYAKOT: MHTEPAKTUBHAA JOCKA, IPOECKTOP;
MynbTUMEAMIHBIA TPOEKTOP,IKPaH.



AymuTtopun i CaMOCTOSITETIbHOH paboThl € BBIXOZAOM B IHHTEpHET M C JOCTYIIOM B
AIIEKTPOHHYIO HH()OPMAIIMOHHO-00pa30BaTENbHYIO Cpely YHUBEPCHUTETA.

KOMITBIOTEPHBIC KJIACCHI; YNTAIBHBIC 3aJIbI OMOIHOTEKH [lepcoHaTbHBIE KOMITBIOTEPHI C
nakerom MS Office, ¢ BerxogoM B MIHTEpHET U C JOCTYIIOM B 3JIEKTPOHHYIO HH(POPMAIIHOHHO-
00pa3oBaTeIbHYIO Cpely YHUBEPCUTETA BKIIFOUAIOT: IEPCOHATBLHBIE KOMITBIOTEPHI C MAaKeTOM MS
Office.

[Tomermenne s XpaHeHUS U TPOPHIAKTHYECKOTO OOCTy)KMBaHUS  y4eOHOTO
00OpyJOBaHUS BKJIIOYAIOT: CTEJUIAXH, CEeH(bl A XpaHeHHs y4eOHOro oOOpyIOBaHUS.
WHCTpyMEHTHI [Tt peMOHTa 000PY/I0BaHUSI.

IIpuioxenne 1
Y4eOHO-MeTOAMYECKOE O0ecTIeyeHHe CAMOCTOSITeIbHOI PadoThl 00y4aromuXCcs

[To qucuummue «Pu3nKa» NpeayCMOTPEHa ayAUTOPHAs U BHEAYUTOPHAS CaMOCTOSITEIbHAS
pabota o0yyaromuxcs.

AyI[I/ITOpHaH CaMOCTOATCIIbHaA pa60Ta CTYACHTOB NPCAIIOJIaracT pCICHUC KOHTPOJIbHBIX 3a/ia4
Ha MMPAaKTHYCCKUX 3aHATHUAX.

BreaynuropHas paboTa mpenosaraeT moJroToBKy K JIJa0OpaToOpHOMY, CEMHHAPCKOMY
BBITIOJIHEHHE MpakTHueckux padot (U13);

CaMOCTOSITENIbHOE U3yUeHHE yUYeOHOM U HAYyYHOM JTUTEpaTyphl B TOM YHCIIE JIEKTPOHHBIX
pecypcoB

Ilpumepnuie ayoumopnusie konmpovtvie pabomot (AKP):
1 cemectp
KonTtpoubnast padora Ne 1 «®Pusnyeckne 0CHOBbI MEXaHUKH

3ananme 1. Pajuyc-BeKTOp YaCTULIBI ONIPEIEISETCs BEIpaKEHUeM 7 = 3¢°7 +4¢%j + 7k | rje
i.,7.k - enuHUYHbIC BekTopa oceil X, Y, Z. Boruucnuts: 1) nyTh S, npoieHHbIN yacTuien 3a

nepsbie 10c, 2) Monynb epemenieHus Ar 3a Toxke BpeMsi, 3) yCKopeHue yacTuiibl. OTBeT:
S=500M, Ar=500M, a=10 m/c>.

3apanue 2. Kosieco BpaIaercss BOKPYT HEMOABUKHON OCH TaK, YTO yroJl MOBOPOTA 3aBUCHT OT
BPEMEHH T10 3aKOHY @ =10+20-7—2-7>, Halitu: 1) cpeiHee 3HaueHUE YIIIOBOM CKOpocTH @)
3a TIPOMEXYTOK BPEMEHH OT t=0 10 OCTAHOBKH; 2) YIJIOBOE YCKOPEHHE B MOMEHT OCTAHOBKH
KoJeca; 3) MOJIHOE yCKOPEHHE TOUKH, HaXOosmIeiics Ha pacctosauu 0,1M OT OCH BpaleHus JUist
MomeHTa BpeMenu t=4 ¢. Otser: 10 pan/c; -4 pan/c?; 1,65 m/c’.

3aganue 3. [1o ropu30HTaIBHON OBEPXHOCTH JIBUKETCS TEJIO0 MAcCOM M=2 KT MOJ IEHCTBUEM
cunbl F=8 H, nanpasnennoii mox yriaom 0=60° k ropusonty. HalitTu paccTosnue, KOTopoe
MPOIILJIO TEJIO, €CIIU €0 CKOPOCTh YBEIHMUYMIACH € 3 10 5 M/C, a KOO PHULIUEHT TPEHUS MEKIY
TEJIOM U MIOBEPXHOCTHIO paBeH P=0,1.0TBet: 5,9 M.

3aganue 4. [1lap maccoit m;=5 Kr JBUXKETCS CO CKOPOCThIO V=1 M/C U cTamKuUBaeTcs ¢
MOKOSIIIMMCS [IapOM Maccol m,=2 Kr. Onpenenure CKOpOCTH apoB Mocie yaapa. Y aap
CUMTATh YNPYTHM, OPSIMBIM U LeHTpaibHbIM. OTBeT: 0,43 M/c, 1,43 m/c.



3apanmue 5. YpaBHEeHHE KoJIeOaHUN TOUKH UMEET BUI: X = A4 - cos a)(t + T) ,Tne A=0,02 M, =1 C’
' 1=0,2 ¢. Onpenenurs nepro, HauaabHyo (a3y KojeOaHHi TOYKH U €€ YCKOPEHUE B MOMEHT
BpeMenu 1 c. Oteet: T=2 c; 00=0,27 pax; a =0,16 m/c*.

KonTtposbHas padora Ne 2 «Cratuctuueckasi pu3nka u TepMOIMHAMHKA)

3ananue 1. Haiiure 1i1st ra3oo0pa3zHoro a3oTa TeMieparypy, Ipi KOTOPOH CKOPOCTSIM MOJIEKYJT
vi =300 M/c u v, = 600 M/C COOTBETCTBYIOT OAMHAKOBBIC 3HAUCHHS (DYHKIIUH pacripeieeHus
2 2
mVy —V)

Makcsemna f(V). Oter: 1" = W =330K.

3aganue 2. VneanbHblil 1ByXaTOMHBIN Ta3 00bEMOM 5 J1 U JaBICHUEM 10°[1a H30XOPUYECKHU
HAarpeiu, B pe3yJbTaTe Yero CpeAHssl KHHETUUECKas SHEPTUsl €r0 MOJIEKYJI YBEJINYUIIACh OT
0,0796 3B 1o 0,0923 5B. Ha ckonbko ripu 3TOM U3MEHUTHCS JaBlieHue ra3za? B nanpHelinem ras
M30TEPMUYECKU PACHIUPUIIU JI0 HaYaIbHOTO AaBiieHus. OnpenenuTe o0beM ra3a B KOHIIE
npouecca. Oteet: yBenuuutcs Ha 0,16 Mlla; 5,8 1.

3aganme 3. Onpenenute KOAPPUIUEHT TEIUIONPOBOJHOCTH A a30Ta, €ClIu K03 (HUITUEHT
JMHAMHUYECKOM BSI3KOCTH 1| JUIsl HETO MpH TeX ke ycaoBusax paseH 10 mxlIla-c. Oteer: A=7,42
MBt/™m-K.

3ananmue 4. 12 r a30Ta HaXOATCS B 3aKPHITOM cocyie 00bemoM 2 J1 ripu Temneparype 10°C.
[Tocne HarpeBaHus AaBIEHKE B cOCy e cTaio paBHO 10*Mm.pT.cT. Kakoe KonMuecTBo Temia
OBLIO co0OImIEHO Ta3y npu HarpeBanuu? Otser: 4,1-10° JIx.

3apanume 5. CMemanu Boay Maccot m;=5kr npu temnepatype T,=280 K ¢ Bogoii maccoit
m,=8kr npu temneparype T, =350 K. Haiitu: 1) remneparypy 0 cmecu; 2) usmenenue AS
SHTpPOIHH, TTpoucxosiee npu cmemuBannd. Otet: 323 K; 0,3 xx/K.

KountpoabHas padora Ne 3 «Jj1eKTpr4ecTBO U MarHETU3M)»

3aganue 1. Dnexkrpuueckoe nose co3nano aByms 3apsaamu ;=10 HKn n q,=-20 uK1,
HaxoAsAIMMucs Ha pacctosHuu d=20 cm apyr ot Apyra. OnpenenuTb HaIpsSXKEHHOCTD MOJIs B
TOUYKE A, yJIaJ€HHOHN OT IIEPBOro 3apsiaa Ha paccrosiHue r;=30 cM U OT BTOpOro Ha 1,=50 cMm.
Paccuutath paboTy, KOTOPYIO0 HEOOXOIUMO COBEPIIUTH, YTOOBI IEPEHECTH TOYCUHBIN 3apsil

qo=510"* Ki1 u3 TOuKM HaXOAALIMICA OCEPEIUHE MEXK Y 3apsaamu B Touky A. Otset: 280B/m,
0,42 Tx.

3aganue 2. MiMeercs npeqHa3HAaYeHHbIN I U3MEPEHUS] pa3HOCTH NOTeH1Hanos 10 30 B
BOJIETMETp conpoTuBieHneM 2 kOM, kotoporo paszaeneHa Ha 150 nenenmii. Kakoe
COIIPOTHBIICHHE HA/I0 B35ATh U KaK €ro BKIIOYUTh, YTOOBI 3TUM BOJIBTMETPOM MOKHO OBLIO
U3MEPUTH PA3HOCTb MOTEHIMANIOB 10 75 B? Kak n3MeHUTCS IpHU 3TOM LieHa JETICHUS
BosbT™eTpa? OtBet: 3 kOwMm, 0,5 B/nmemn.

3ananmue 3. [To mpoBoOJIOYHON pamMKe UMEIOIICH (GOopMy IPABUIIHBHOTO IMIECTUYTOJIbHUKA, HIET
ToK cuioit [=2 A. Tlpu 3TOM B IIEHTpe paMKu 00pazyeTcsi MAarHUTHOE T0JIe C HAMIPSHKEHHOCTHIO
33 A/m. Haiitu 1ymmHy pOBOJIOKH, U3 KOTOPOH cienana pamka. Otset: [=0,2 M.

3ananue 4. [IpoBoasinas pamka NoMelieHa B OJJHOPOIHOE MarHUTHOE T10JIe ¢ MHAYKIUeH B =
0,1 T TIMOCKOCTh paMKM COCTaBJISET C HANPABJIEHHEM MArHUTHOTO mons yroa ¢ = 30°,
[Tnomans pamku S = 20 cm?, conporusienne R = 0,1 OM. MarauTHOE nose paBHOMEPHO
yMeHbIIaeTcs 10 Hys 3a BpeMsa At=0,1 ¢. Onpenenure: a) cpenHee 3HaYCHUE 3.7.C. UHITYKIIUH,



BO3HUKAIOIIEH B paMKe; 0) CHITy HHIYKIIMOHHOTO TOKA; B) 3apsi/l, KOTOPBII MPOTEUYET 10 paMKe
3a BpeMs yMenblienus noys. Otser: 1 MB; 10 MA; 107 K.

3apanme 5. ConeHonsi ¢ UHIYKTUBHOCTBIO L=7 MI'H 1 akTUBHBIM conpoTuBieHueM R=44 Om
MOJKJIFOYMIIM K UCTOYHUKY TOCTOSIHHOTO HanpsbkeHus Uy, a 3aTeM K TeHepaTopy
CHUHYCOMJAJIBbHOIO HANIPSKEHHUS C AEUCTBYIOIMM 3HaueHueM Hanpsokenus U,=U,. [Ipu kakoit
4acTOTE reHepaTopa MOIIHOCTh, TOTpedsieMast COJICHOUIOM, OyIeT B 5 pa3 MEHbIIE, YeM B
nepBoM ciyvae? Oteer: v=2 kl'11.

2 ceMmecTp
Koutpoannas padora Ne 4 «Onruka»

3aganue 1. B onbite FOHra Ha myT 0AHOTO U3 HHTEP(EPUPYIOLIUX JTyUeil moMeranach TOHKas
CTEKJISIHHAS IJIACTUHKA, BCJIEJICTBUE YETO LIEHTpaJIbHAas CBETJIas M0JIoca CMeNlaiach B
MOJIO’KEHHE TIEPBOHAYANIFHO 3aHITOE MATON CBETJION MOJOCOM(HEe cunTas 1eHTpaibHOM). Jlyd
MajaeT Ha TUIACTUHKY NeprieHauKysipHo. [TokazaTens npenomiienus miactTuiku n=1,5. Jlnuna
BOJIHBI cBeTa A=6-10" M. KakoBa TommuHa miuactuaku? OTBET: 6 MKM.

3aganue 2. beinblii cBeT MagaeT HOPMaIbHO HA MOBEPXHOCTH CTEKJISIHHOM IJIACTUHKYU TOJILUHON
d=0,4 mxm, Haxoxswelcsa B Bo3ayxe. [lokazarens npeiomieHus crekia n,=1,5. Onpenenure: a)
T€OMETPHUYECKYIO U ONITHYECKYIO PA3HOCTh X0/1a MHTEPPEPUPYIOIUX JTydel B IPOXOIAIIEM
cBeTe, 0) IIMHBI BOJIH, MHTEHCUBHOCTb KOTOPBIX 0CIa0IsIeTCsl TTOCIE MPOXOKIACHUS TNIACTUHKH.
Cunratp, 4TO BUAMMAS YACTh CIIEKTPA JIEKUT B MHTepBae JuIMH BoJH 0T 0,4 10 0,7 mxm. OTBeT:
0,8 mxm; 1,2 MMm; 0,48 MKM.

3ananme 3. Ha nu¢pakinoHHy1o penieTky HoOpMaibHO MajaeT ny4ok cBeta. KpacHas nuHus ¢
JIMHOM BOJHBI A=630 HM BHJIHA B CIIEKTpPE TPETHEro nopsaka nox yriaom ¢=71°. Kakas
CIIEKTpaJbHas JIMHUS BUJHA IO 3TUM K€ YIJIOM B CIIEKTPE YeTBEpTOro nopsaka? Yemy paBHa
nocTosiHHas pemeTku? CKOIBKO BCEr0 KpaCHBIX MaKCUMYMOB JaeT 3Ta peuierka? Otser: 473
HM; 2 MKM, 7.

3ananue 4. /[Ba nossipuzaTopa pacnoyiOKEHbI TaK, 4YTO YTOJ MEKIY UX TIOCKOCTIMH
nponyckanus pasen 25°. Onpenenurs, BO CKOIBKO pa3 yMEHBIIUTCS HHTEHCUBHOCTD
€CTECTBEHHOT'O CBETA MPHU MPOXOXKICHUHU: 1) uepes ofauH (MepBbIid) MOJIIpU3aTop, 2) uepes oda
nosspuzaropa. Koadduuuent nornomenus csera B nossipuzarope paset 0,08. Otser: 2,17;
2,88.

3aganue 5. Kakas nomnst suepruu ¢poToHa U3pacxoioBaHa Ha pabOTy BbIPbIBAaHUS JIEKTPOHA,
ecnu kpacHas rpanuna Gorodddexra 307 HM U MaKCUMaIbHAsT KHHETHYECKAst YHEPTUS
dbotoanexrponos 1 3B? Otser: 0,8.

Kourtpoasnas padora Ne 5 «KBanroBas ¢pusznka»

3aganue 1. YepHoe teno umeer remneparypy 3 kK. [Ipu oxmaxaenuu tena JuiiHa BOJIHBI,
MPUXOSAMIASCS Ha MAKCUMYM H3JTydaTeJIbHON CIIOCOOHOCTH, M3MEHUIach Ha 8 MKM. J{o kakoit
TeMIiepaTypbl oxaaamiock Teno? Oteet: 323K.

3apanmue 2. DieKTpoH obnagaeT kuHeTnueckon sneprueit 30 3B. Onpenenuts AeOpOIIEBCKYIO
JUIMHY BOJIHBI 3JI€KTpOHA. BO CKOJIBKO pa3 M3MEHUTCS 3Ta JIMHA BOJIHBI, €CIIM KHHETHYeCKas
sHeprus ymenpmures Ha 20%? Otset: 2,2:107%m; 1,12.



3aganue 3. [Ipy ABMKEHUH YACTHUIIBI BIOIL OCH X CKOPOCTH €€ MOKET OBITh OIPENEIICHA C
TOYHOCTBIO (ommOKoi) 10 1 cm/c. HaliTh HeOnpeIeneHHOCTh KOOPAMHATEL, €CIM YaCTULIEH
spisiercs: 1) anexrpon, 2) npobunka maccoi 0,1r. Otset: 0,01m; 102*Mm.

3ananmue 4. Yactria HaX0AUTCS B OECKOHEYHO ITYOOKOH OJTHOMEPHON MOTEHITMATIBHON UMEs
MUHUMAJBbHYIO SHeprur0. KakoBa BeposSTHOCTh OOHAPYKEHHS YACTHIIBI B CPETHEN TPETH SIMBbI?
OtserT: 0,609.

3apanmue 5. OnpenenuTs JIMHY BOJIHBI, COOTBETCTBYIOIIYIO TpeThel TuHUHN cepun banbpmepa: 1)
B cniextpe uznydenun Bogopoja, 2) B cnekrpe uznydenust uona renusi. Oteer: 434um, 109uMm.

KonrpoubHas padora Ne 6 «®u3uKa siipa U 3JIeMEHTAPHBIX YaCTHI

3agannue 1. [TepBoHauanbHas Macca M30TONA HPUIAUS 5, 17 paBHA m = 5 T, IEPHON
nosypacnazaa 75 cytok. Onpeaenure, CKOJIbKO sIep pacmaaercs 3a 1 CeKyHIy B 3TOM
npenapare. CKOJBKO aTOMOB 3TOTO MpenapaTa OCTaHeTcst 4epes 30 CyTOK U BO CKOJIBKO pas
M3MEHHTCS aKTUBHOCTH Ipernapara 3a 910 Bpems? Otser: 1,67-10; 1,2-10%%; 1,32.

3ananmue 2. fAnpo 6epuums-7 f-paguoakTuBHO 10 cxeme K-3axBara. 3ammcars peakiuio. Kakue
YacTULbI IPU 3TOM 00pa30BaIuCh?

3ananmue 3. HeliTpuHHOE M3ITyueHHE 3BE3/1bI MOXKET BOSHUKHYTH 33 CYET OOBEIUHEHUS IBYX
MIPOTOHOB C OOpa30BaHUEM JEHTOHA. 3anuIInUTe peakiuio. Kakue 4acTuilsl emie o0pa3yroTcs B
3TOM peakiuu?

3ananue 4. HaiiTu S>HEPTHIO CBA3HU A1pa, KOTOPOE MMEET OJMHAKOBOE YUCIIO IIPOTOHOB H
HEUTPOHOB M PaJUyC, B MIOATOPA pa3a MEHbIINH paauyca sapa 2’ A7 . Oteet: *Be , 56, 5 MaB.

3ananme 5. 13 nepBoHauaibHO CBOOOIHBIX IPOTOHOB M HEUTPOHOB 00pasyeTcs AApo yriepoaa-
12. Kakas sHEprus npu 3TOM BBIIEIAETCS, KaK OHA Ha3bIBaeTcs? Eciy cuHTE3upoBaTh TakKuM
obpa3oMm 1 r yrieposaa, To CKOJIBKO BCEro BBIAETUTCS MIPpU 3TOM 3Heprun? Kakomy KonndecTBy
HedTH 3Ta SHeprus skBuBanenTHa? OteeT: 92,4 MaB; 740 T'JIx; 16 T.

BHeaynuTopHasi caMmocTosiTeJIbHAsE pa6oTa 00yJaroImUXCsl BKIIFOYAET B ceOsl: MpopaboTKy
JIEKIIMOHHOTO MaTepHaia, U3yudeHHe JTUTEPATyPhl IO COOTBETCTBYIOMIEMY Pa3Jely; pelIeHHe
WHIMBUAYAIBHBIX JTOMAITHHUX 33124, TOJITOTOBKY K BBIITOJHEHUIO JIA0OPATOPHBIX padoT,
MOATOTOBKY K OTYETY IO JJA0OpaTOPHBIM paboTaM, MOATOTOBKY K CEMUHAPaM.

Ilpumepnivie unoueuoyanvnovie oomawinue 3aoanusn (U/3)
1 cemectp

3agaua Ne 1 «KuHeMaTHKa NOCTYNATEIBLHOT0 M BPAIIATEILHOTO IBUKEHM S

Touka JBHKETCS IO OKPYKHOCTH pafuycoM 4 M 1o 3akony S = 4+ Bt “raeS - PO IEHHBIN
nyTh, A=8 M, B=2 M/c?, t- Bpems. OnpenennTs, B KaKOW MOMEHT BPEMEHH HOPMaJIbHOE
yCKopeHue paBHO 2 M/c’. HaliTi CKOPOCTb, TAHTEHIMAILHOE H TIOJHOE YCKOPEHHE TOYKH B 3TOT
MOMEHT BPEMEHH.

3anaua Ne 2 «/IlnHaMMKa MOCTYNATEJIbHOTO ABUKEHUS»



Ha 0601 MmaxoBuka auamerpoM 60cM HaAMOTaH MIHYP, K KOHILY KOTOPOTO MPHBSI3aH IPy3 C
Maccoit 2 kr. OnpeneauT MOMEHT HHEPIUU MaXxOBHKa, €CJIU OH BPAIIasCh PABHOYCKOPEHHO MO/
JCHCTBHEM Tpy3a, 3a Bpems t=3¢ MproOpen YIIIOBYIO CKOPOCTh 9 paj/c.

3anaua Ne 3 «/IluHaMuKa BpamaTeJJbHOTO JABHKEHHUS)

Ha Ban B Buie IMIIMHApPaA ¢ TOPU30HTAIBHON OChIO BpallleHHs] HAMOTaHa HeBecoMasi HUTh, K
KOHILy €€ IpUKperuieH rpy3. Kakyro yrioByro ckopocTs OyJeT UMETh Baj CIyCTsI 2¢ TOCe
Hauaja JBWKEHUS Irpy3a, eciu Macca Bajia 4 kr, ero paauyc 20 cm, macca rpysa 0,2 kr,
NEHCTBUEM CHJT TPCHHSI Ha IBIDKYIIUECS Tela MOYKHO TIpeHeOpedh

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

JlBa MaibIX 10 pazmepy rpysa maccamMu m;=10 Kr 1 m,=15 Kr noABEIIEHbI HA HUTAX
OJIMHAKOBOM JUIMHBI L=2 M B OZHO# TOUKE U COMPUKACAIOTCA MEXKy c000i. MeHbIINI TPy3 ObLT
OTKJIOHEH Ha yroi a=60° u ornymuieH. OnpeaeanuTe BHICOTY, Ha KOTOPYIO MOAHUMYTCs 00a rpysa
nocje abCONIIOTHO HEYIIPYToro yaapa

3agaua Ne 5 «MexannuecKkue KoJe0aHus»»

[Tepuon 3atyxaromux konebanuii paBeH T = 4c¢, norapudmMudeckuii JeKpeMeHT 3atyxanus 1,6;
HavanpHas ¢aza paBHa 0. CmenieHrne Touku B MOMeHT 1/4 paBHo 4,5 cm. Hanncats ypaBHeHue
Kosie0aHui U MOCTPOUTH rpaduK B Mpesenax TPEX MeprooB

3agaua Ne 6 « PeJIATHBHCTCKAA MEXaHUKA»

B naboparopHoii cucteMe oTcyeTa OHa U3 IBYX OJIMHAKOBBIX YaCTHUI[ C MACCOHM Mo MOKOUTCH,
Jpyrasi ABUKETCS CO CKOPOCThI0 v=0,8¢ 10 HampaBJIeHUIO K NoKoselcs yactuue. Onpeaenure
PENSATUBUCTCKYIO MAacCy JIBIKYIIECHCS YacTUIIBI B TAOOPATOPHOM CUCTEME OTCUETA U €€
KHUHETHYECKYI0 YHEPTHUIO

3agaua Ne 7 «MKT. Craructnueckas puznka»

B cocyne o6pemom 20 J1 HAXOIUTCS CMECh BOJIOPO/IA U TEIUs MO/ 1aBiieHneM 2 atM. O01mas
Macca cMecH 5 1. MI3BecTHO, UTO cpeHssl KWHETHUeCKas SHEPTUsl MOCTYNaTeIbHOTO IBUKEHUS
MOJIEKYJ cMecH Ta30B paBHa 0,038 3B. Bo ckoibko pa3 oTanyaroTcss Macchbl BOJIOPOIA U Telvs B
cMecu?

3agaua Ne 8 «MaeaJbHBIA ra3»

3 MOJI a30Ta IIOTHOCTEIO p=1,25KI/M> H30XOpHO HATPENH TaK, YTO €r0 JaBJIEHHE H3MEHMIIACH C
1,1-10°ITa mo 1,6-10°T1a, a 3aTeM U306apHO CKAJIM JI0 TIEPBOHAYAILHOM TEMIIEPATYPHI.
Omnpenenure TEMIIEPATyphl B KAXKIOM U3 TPEX OMMCAHHBIX COCTOSIHUN M KOHEUHBIH 00BbeM rasa.
N300pa3ute rpaduku 3TUX OporeccoB B koopaunatax P-T

3agaua Ne 9 «IlepBoe HA4YaJI0 TEPMOAUHAMHUKI»

B pesynbpTaTe nzoTepMudeckoro pacmupenus azora Maccoi m=0.2krnpu temreparype T=280 K
o0BeM ero yBenuuuBaeTcs B 2 paza. Onpenenuts: 1) padoTy A, COBEpPIIEHHYIO Ta30M MIPH
pacipenuy; 2) usmenenrne AU BHyTpeHHEH 3Hepruu; 3) KOJUYECTBO TEIJIOTHI , MOIy4eHHOE
ra3om

3agaua Ne 10 «Bropoe Ha4aj10 TepMOAUHAMUKI



Kycoxk npna maccoii m =200r, B3aThIi ipu Temiiepatype t; = -10C°, 6bu1 Harper 10
temneparypsl t,=0C° u pacruiaBjieH, nocie 4ero o0pa3oBaBIIascs Bojia Obljia HarpeTa 10
temneparypsl t;= 10C°. Onpenenauts u3MeHeHne AS SHTPONMHU B X0JI€ YKa3aHHBIX IPOLIECCOB.

3agaua Ne 11 «uiekTpocTaTuka»

DIIEKTPUYECKOE MoJie co31ano AByms 3apanamu ;=10 vKn u q,=-20 aKu, Haxoasmmmucs Ha
paccrosinuu d=20 cM apyr oT npyra. OnpeaenuTb HaNpsKEHHOCTh MO B TOUKE A, yaaaeHHON
OT IEePBOTo 3apsia Ha paccTosHue 1;.=30 ¢cM U OT BTOpOoro Ha 1,=50 cM. Paccuurars padory,
KOTOPYIO HEOOXOIUMO COBEPILIMTE, YTOOBI IEPEHECTH TOYEUHBIN 3apsaa qo=5-10" K u3 Toukn
HaxoJAIIUNCA TOCEPENHE MEXTY 3apsAaMHu B TOUKY A.

3agaua Ne 12 «IlocTOSAHHBIH 3JIEKTPUYECKHIT TOK»

Ha puc. 3.1. £=1,0 B, &=2,0 B, &=3,0 B, r,=1,0 Om, 1,=0,5 Om, r;=1/3 Om, R;=1,0 Om, R;=1/3
OM. Onpenenute: 1) cuiibl TOKa BO BCEX y4acTKax IeMH; 2) TEIJIOBYIO MOILIIHOCTh, KOTOpas
BBIJICJISIETCS] HA COMTPOTUBIICHUH Rj.

o
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3agaua Ne 13 «DyiekTpoMarHeTu3m»

[To 1ByM 6€CKOHEYHO IJTMHHBIM MPSIMBIM ITapaUIeIbHBIM POBOAAM, HAXOSAIIUMCS Ha
paccrosinuu R=10,0 cm npyr ot npyra B Bakyyme, TekyT Toku [,=20,0 A u [,=30,0 A
OJIMHAKOBOTO HampasJeHus. Onpenennre MarHUTHYIO HHIYKIUIO ToJs B, co3maBaemoro Tokamu
B TOYKAX, JIEKAIINX Ha MPAMOH, cCoeuHsI0mMUX 00a nposoaa, eciu: 1) touka C JIeKUT Ha
paccrostHuM 1,=2,0 cM JieBee JIEBOTO MPOBO/IA; 2) ToUKa [l JIeKUT HaA pacCTOSHUA 1,=3,0 cM
IpaBee MpaBoro npoBoja; 3) Touka G JexkuT Ha paccTossHUM 13=4,0 cM IpaBee JIEBOro NpoBo/a.

3agaua Ne 14 «JyieKTpoMarHeTu3m»

DnekTpoH, yckopeHHbI Hanpsbkennem U=200 B, Bietaet B 0AHOPOIHOE MarHUTHOE MOJIE C
unaykimein B=0,7-10* Ti neprneHaAMKyISpHO CUIOBBIM JUHUIM. HalTh paguyc OKpy>KHOCTH,
10 KOTOPOM IBMXKETCSI 3JIEKTPOH B MAarHUTHOM I10JI€ ¥ iepuoy ero Bpamenus. Oteet: R=0,68 wm;
T=5,1-10" c.

3agaua Ne 15 «uiekTpOMarHuTHAsE HHIYKIUSD)

[TpoBosmKi TIIOCKUIA KOHTYP, UMEIOLINi (popMy okpykHOCTH paguyca r = 0,05 M momerieH B
OJIHOPOJITHOE MarHUTHOE I0JIE€ TAK, YTO JINHWUA MAarHUTHOM MHAYKIMH T10JIs1 HAIIPaBJICHBI
NEPIEHIUKYIIAPHO MJIOCKOCTH KOHTYpa. ConpoTusieHue koutypa R =5 Om. Maraurtnas
WHAYKIHS MeHsieTcs 1o 3akony B = kt, rne k = 0,2 Tn/c. Onpenenure: a) 3.71.C. UHAYKIIHH,



BO3HHKAIOIIYIO B 3TOM KOHTYpE; 0) CHITy HHAYKIIHOHHOT'O TOKa; B) 3apsii, KOTOPBIi MPOTEYET 110
KOHTYpY 3a IIEpBbIE€ 5 CEKYH]l U3MEHEHUS TOJIS.

2 cemecTp
3agaua Ne 16 «MIHTepdepeHuns cBeTa 0T TOYEYHBIX HCTOYHHKOB)

B onbite FOHTa Ha TyTH OTHOTO M3 MHTEPHEPHUPYIOIMX JIyUICH IMOMeIanach TOHKasK CTCKIISTHHAS
IJIACTUHKA, BCJIEJCTBUE YETO LEHTPAJIbHAS CBETJIAS M0JI0CA CMEILAIach B MOJIOXKEHUE
MePBOHAYAIILHO 3aHITOE MATON CBETIION MOJ0COM(HE cCUnTas IIeHTpalbHOK). JIyd mamaer Ha
IJIACTUHKY NepHeHauKysapHo. [lokazarens npenomieHus miacTuHku n=1,5. [{nuHa BOJIHbI
A=6-10" m. KakoBa TOIIIMHA ITaCTUHKHU?

3agaya Ne 17 «MHTepdepeHnns cBeTa B TOHKUX INICHKAX»

[TnockonapasuienbHas CTEKJISTHHAsI ITACTUHKA TOJIIMHON d=1,2 MKM U C IoKa3aTeieM
MIPEJIOMIICHUS N;=1,5 moMeIeHa MEXTy IBYMS CpEaMHM ¢ MTOKa3aTeISIMK MPEIIOMIICHHS N U Ny.
Cgert ¢ anuHOM BOHBI A=0,6 MKM MajaeT HOpMajabHO Ha TIACTUHKY. ONpeaenuTe ONTHYECKYIO
Pa3HOCTh X0J1a BOJIH, OTPAKEHHBIX OT BEPXHEH U HIKHEH TTOBEPXHOCTEH IIIACTHHKU U
OTIpeIeNTUTe, YCUIICHUE WM OcNablIeHue MHTEHCUBHOCTH MPOUCXOIUT MPU UHTEp(HEpEeHIINH B
CIIEAYIOIIUX Cclydasx: a) n;<n<np; 0) n;<n>n,

3anaua Ne 18 «/Indpaxuns Dpenens»

Haiinure pannycel nepBbIx Tpex 30H @peHens Uisl INIOCKOM BOJIHBI, €CIIM PACCTOSTHUE OT
BOJTHOBOM MMOBEPXHOCTHU 710 TOUKU HaOmroaeHus 1 m. [[nmuHa BomHab A=500 HM.

3agaua Ne 19 «/Inppakuus ®paynropepa»

Haiitin HanOGonbIIuii MOPSIIOK CHEKTPa JUIsl KEITOM JIMHUU HATPUS C IJTMHON BOJIHBI A=589 HM,
€CJIH MOCTOsTHHAS TudpakMOHHOM pemeTkr d=2 MKkM. CKOJIbKO BCETO MaKCUMYMOB JAeT 3Ta
pemrerka? [Toa kakum yriiom ¢ HaOIIOgaeTCs MOCIETHUI MaKCUMyM?

3apaua Ne 20 «Ilonsipu3anms cBeray»

Vros MexIy IIOCKOCTSAMH IPOIYCKaHUs ABYX I0JIpu3aTopoB pased 50°. EcTecTBEHHBIN CBET,
MPOXO/Isl Uepe3 TaKylo cuctemy, ociabmusiercs B 8 pa3. [IpeneOperast morepsiMu cBeTa rnpu
OTpa)kKeHUH, OIPeIeTUTh K03 (PHUIIMEHT NOTJIONIEHNS CBETa B OJIsIpU3aTOpax

3agaua Ne 21 «@otoaddexr

OnpenenuTs HAMMEHBIINHN 331€PKUBAIOLINNA OTEHIMAJ, HEOOXOAUMBIN JJIsl MPEKPALCHUS
HMHCCUH C TOBEPXHOCTU (POTOKATO/IA, €CIIM OH OCBEIAeTCs U3Iy4YeHHUeM ¢ JUIMHONW BoJHbI 0,4
MKM, a KpacHasi TpaHMLIa JJIs MaTtepuana karoja pasHa 0,67 MKkM

3apaua Ne 22 «TensioBoe uzinydeHue»

Yepnoe Teno Harpenu ot Temneparypbl 600K 1o 2400K. Bo ckonbko pa3 yBenuumiack oOuias
TEIJIOBas HEprus, u3aydaemas TeaoM? Ha ckosbko H3MEHMIACh IMHA BOJIHBI,
COOTBCTCTBYIOIIAA MAaKCUMYMY DHEPIrUH U3JIYUCHUA U CHCKTpaﬂBHBIﬁ COCTaB I/I3J'IY‘I€HI/I$I?

3agaga Ne 23 «Apdpext Komnrona»



doroH ¢ »Heprueit 1 MaB paccesuics Ha cBOOOHOM MOKOUBIIIEMCS dNieKTpoHe. Haiftu
KMHETUYECKYIO SHEPTHUIO JJIEKTPOHA OTIAYU, €CJIM B PE3YJIbTATE PACCESIHUS JJIMHA BOJIHBI
¢dorona uzmenunnach Ha 25%

3agaua Ne 24 «Jj1eMeHThI KBAHTOBOH MEXaHUKH)
[Ipu aBMKEHUU YaCTHIIBI BJIOJIb OCH X CKOPOCTB €€ MOXKET OBITh ONpe/IeieHa ¢ TOYHOCTHIO

(ommbkoit) 1o 1 cm/c. HaliTu HeompeieIeHHOCTh KOOPAMHATHI, €CITH YacTHIleH sBisieTcs: 1)
AJEKTPOH, 2) IpoduHka maccoit 0,1r

3agaua Ne 25 «HYacTHla B IOTEHIUAJILHON sIMe»
CobcTBeHHas (GyHKIUS, ONMUCHIBAIOIIAS COCTOSHUE MUKPOUYACTHIIBI B OECKOHEYHO TITyOO0KOM
. Tn
v, (x)=Csin—x
MOTEHIIMAIBHOU sIME IIUPUHOU £, UMeeT BU . Ucnonb3ys ycnoBust
HOPMHPOBKH, ONPEACIUTh MOCTOSTHHYIO C.
3agaua Ne 26 «Atom no Teopuu bopa»
BbrancnuTh pagnychl MepBBIX TPeX OpOUT 3NIEKTPOHA B aTOME BOJAOPOa

3anaua Ne 27 «M3ayuenne aToma»

Haiitn HanOonpIyI0 1 HAUMEHBILYIO JJIMHBI BOJIH cepuu [laiieHa B ciekTpe u3imyyeHust
BoZopoaa. CpaBHUTH NOJYYEHHBIEC 3HAYECHHUS C JITIMHAMU BOJIH BUAUMOTO U31y4EHUS

3agaua Ne 28 «PaanoaKTUBHOCTD)»

192
IlepBoHAaYaIbHAS Macca M30TOMA HpHAMs 77’ paBHa m = 5 T, IepHOJ MONypacnana 75 CyToK.

Ormpenenure, CKOIBKO sifiep pacnageTcs 3a 1 cekyHay B 3ToM npemnapare. CKOJIbKO aTOMOB 3TOTO
npemapara octanercs yepe3 30 CyTOK U BO CKOJIBKO pa3 H3MEHHUTCS aKTHBHOCTH TIperapara 3a
3TO BpeMmsi?

3agaya Ne 29 «3aKoHBI COXpAHEHHS B SIICPHBIX PeaKIUASIX»

B nenTpe conHila mpoTeKaeT TepMOsIIEpHasl peaklivs CHHTe3a TeIus U3 BOJIOPOa, B KOTOPO U3
YeThIPEX MPOTOHOB obpasyercs sapo He' u 1Ba nosurpona. 3anummTe 31y peaknuro. Kakue eme
Y4acTULIBI 00pa3yroTcs B HEl?

3agaua Ne 30 «JHeprus B ilePHbIX peaKIHAX»

Kaxoe xonmuuectBo U «BBIrOpaeT» 3a rofl B SAE€PHOM PEAKTOPE € HIEKTPUUECKON MOLIHOCTHIO
1 I'Br u k.. 1. 38%? Cuurate, 4TO pacnan saep ypaHa IoJ AEHCTBUEM TEIUIOBBIX HEUTPOHOB
MIPUBOJIUT K 0OPAa30BaHUIO U30TONOB KCEHOHA- 141, cTpoHIMS-92 1 TpeX BTOPUUHBIX HEHTPOHOB.

Ilepeuensv nadopamopusix pabom
1 cemecTp
No 1 «IIpumeneHre 3aKOHOB COXpaHEHUs JJIs ONPEIeNICHUs CKOPOCTH TOJIETa Ty JIH»

Ne 4 ((I/ICCJ'IGIIOBaHI/Ie BpamaTCJIbHOI'O ABMXKCHUA TBEPAOTO TEIa BOKPYT HeHOHBHX(HOﬁ ocu»



Ne 5 «Onpenenenue XxapakTepUCTUK 3aTyXarOMUX KoleOaHUH (PU3NIECKOTO MATHUKA
No 11 «M3y4yeHune cTaTUCTUYECKUX 3aKOHOMEPHOCTEN»

No 14 «Onpenenenue nmokazatens aauadatel MmeTooM Kinemana u Jlezopmay

Ne 21 «MccenenoBanue 27I€KTPOCTATUUECKOTO TOJIS C IIOMOILBIO 30Ha»

No 24 «Pacmmpenue npeaena u3MepeHus: aMIiepMeTpa NOCTOSTHHOTO TOKa

Ne 28 «Omnpenenenye HHAYKTUBHOCTH KaTYIIKA U MarHUTHOM MPOHUIIAEMOCTH
(beppOMarHuTHOIO TeIa»

2 cemecTp

Ne 32 «Omnpenenenue paanyca KpUBU3HBI JIMH3BI U TIOJIOCH IIPOITYCKaHUS CBETO(UIBTPA C
nomouipto koserr Herorona»

Ne 34 «Omnpenenenue JUIMHBI CBETOBOM BOJIHBI U XapaKTEPUCTUK AU(PPAKIIMOHHON PELIETKI
Ne 35 «Onpenenenne KOHUEHTPALMU PAaCTBOPOB caxapa M MOCTOSHHOM BpalleHUsD

Ne 36 «CHsiTue BOTBTaMIIEPHBIX XapaKTEPUCTUK (POTODIIEMEHTA U OTIPE/ICIICHUE €T
YYBCTBUTCIILHOCTHY

Ne 41 «MccnenoBanue Bo30Yy>KACHUS aTOMOB Ta3a»
No 42 «Onpenenenye TIaBHBIX KBAHTOBBIX YHCENI BO30OYXICHHBIX COCTOSIHMM aTOMa BOJOPOIay
No 51 «M3yuyeHune 3aKOHOMEPHOCTEHN O-pacraga

Ne 53 «Omnpenenenne MakcUMaJIbHOM SHEPTUU B-4acTHUIl U UAECHTH(PUKALNS PATUOAKTUBHBIX
IIpErnapaToB»

Ilepeuens 6onpocos k cemunapam
1 cemectp

Cemunap Ne 1 "KunemaTnka n JMHAMHMKA OCTYNaTeIbHOI0 H BPAIATEJILHOIO
ABUKEHUH'"
1. Mexannueckoe nuxenue. Cucrema orcuéra. MaTtepuanbHas TOUKa.
2. OCHOBHBIE KHHEMATUYECKHE XapAKTEPUCTUKU: IIEpEMELLICHHE, ITyTh, CKOPOCTb, YCKOPEHHE:
MIOJTHOE, HOpMAJIbHOE, TaHTeHInanbHoe. Knaccupukarus 1BrKeHNH.
3. TlocrynmarensHoe aBuxkeHue. LlenTp Macc. BpamatenbHoe ABUKEHHE.
4. OcHOBHBIE KHHEMAaTUYECKHE XapAKTEPUCTUKN BPaIlaTEIbHOTO ABM)KEHHUS: YTOJI IOBOPOTA,
YIJI0BOE NEPEMEIIIEHHUE, YTIOBbIE CKOPOCTh U YCKOPEHHE.
5. CBs13b MeXly JIMHENHBIMU U YTJIOBBIMH XapaKTEPUCTUKHU ABM>KEHUA. PaBHOMEpPHOE U
paBHOIIEpEMEHHOE BpallaTeabHoe ABMKeHMs. [loHaTHe cocTosiHUA (PU3NIECKON CUCTEMBI U
YPaBHEHHUS JBUKECHMUSL.
6. JIlnHamMHuecKHe XapaKTepUCTHKH: CHJIa , CUJIOBOE I10JIe, Macca, MMITyJIbC.
7. 3axonbl HproTOHA.
8. JluHaMHueCcKHe XapaKTEePUCTUKH BPALIATEIBHOTO IBMKEHHS: MOMEHT CHJIbI OTHOCUTEIBHO
OcH, MOMEHT uHepuuu. OCHOBHOH 3aKOH IMHAMUKHU BpaIlaTeIbHOIO JBUKECHHUS.

Cemunap Ne 2 "3akoH coxpaHeHus"

1. 3aKkoH coXpaHEHHUs UMITYJIbCa, YCIOBHUS €r0 BBHIITOJTHEHHUS.
2. 3aKOH COXpaHEHHSI MOMEHTA UMITYJIbCa, YCIOBUS €r0 BBIITOJIHECHMS.



3. Pabora, wmomHocTh. PaboTa rpaBUTallMOHHON CHJIBI, KOHCEpBAaTHUBHBIE CHIIBL. PaboTa
pesyapTupyromei cuibl. KuHeTnueckass JHEprusi, TeopeMa 00 W3MEHEHHH KWHETUYECKOU
SHEPIHH.

4. 3aK0OH COXpaHEHU MOJHON MEXaHUYECKOW SHEPTUHU, YCJIOBUS €0 BBIITOJIHEHUS.

5. CoypapeHue IByX Tell.

6. CBs3b 3aKOHOB COXpPAaHCHUA CO CBOMCTBaMHM IpOCTPAHCTBA U BPECMCHHU.

Cemunap Ne 3 "Koseb6anust u BOJIHbI"

1. ®usnduecknii 1 MaTEeMaTUYCCKUN MASTHHUKH.

2. 'apmonHnueckue, CcBOOOIHEIE, BBIHY/ICHHbIE " 3aTyXarwnme KoJIeOaHHUS:
nuddepeHnuanbHble, TpaduKd, XapaKTePUCTUKH.

SIBnenue pe3oHaHca u ero ¢puzudeckas npupoza. [Ipumepsr.

Bonna. Buael BonH. Mexann3m 00pa3oBaHusl MEXaHUYECKUX BOJIH.

3ByKOBas BojHA. MexaHu3M 00pa3oBaHMs 3ByKa B ra3ax.

BosiHOBOE ypaBHEHHUE.

Crosuast BoiaHa. Mexanu3m oOpa3oBaHusl. Y paBHEHHE CTOSUEH BOJTHBI.

[98)

Nowk

Cemunap Ne 4 "CraTuctudeckue MeTOAbI ONMMCAHUS MaKpocucrem"

BeposiTHOCTH TOSIBIEHUS AUCKPETHOW U HENIPEPBHIBHOW CITyYalHbBIX BEJIHYHMH.
@yHKIUS pacupereseHus BEPOATHOCTEN. Y CIIOBUE HOPMHUPOBKH.

Cpennee u Hanboee BEpOATHOE 3HAUCHUE CITyYaliHOUM BETMYHHBI.
Cratuctrueckne MeTo 1bl. OCHOBHBIC TIOJIOKEHUS CTATUCTUICCKON (DH3UKH.
Pacnpenenenne Makcsea, ['aycca, bonbrmana.
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Cemunap Ne 5 "TepmoannamMuveckne MeTObI ONMCAHUA MaKpocucTem'
YpaBHEHHE COCTOSHUS UACATHLHOTO ra3a.
Pacnipenenenue sHepruu no creneHsM cBo0opl. CpeaHsist 3HEpPTus MOJIEKYJIbI.
Temnmoemkocts. MonsipHas U yneiabHasi TEIJIOEMKOCTH. Y paBHeHue Maifepa.
BHyTpeHHss sHeprus Kak QyHKIHS COCTOSIHUS CUCTeMBL. PaboTa kak (pyHKIms mporecca.
[TepBoe HavanO TEPMOJTUHAMUKH.
N3omporieccsl: N30TepMUYECKUH, H30XOPUICCKHUH, H300apUIeCKUH, alnadaTHIeCKUH,
MOJIUTPOITUYECKHIHA.
7. Ourponus. CBONCTBA 3HTPOIIUHU U30JINPOBAHHON CHCTEMBI.
8. BTopoii 3aKOH TEPMOJIUHAMUKH.
9. Huxn Kapno. K.m.a. iukna Kapho.

S S

Cemunap Ne 6 "JuexkTpocraTrnueckoe noJje"

DNEeKTpOCTaTUUECKOE MOoJIe. DIEeKTpruuecKkuil 3aps. 3akoH Kyiona.

HanpsiKeHHOCTb 3JIeKTPOCTaTHYECKOr0 1ouis. I IpuHIMII CyNepro3uLMH.

ITotok Bexktopa £ . Teopema I'aycca.

[loTeHIManbHOCTD IIEKTPOCTATUUECKOTO NoJI. Teopema 0 HUPKYIIALMH.

CBsi3p MEX]ly HANPSHKEHHOCTHIO U MIOTEHIIMATIOM.

I'eomerpuueckoe onucanue noss. CUI0BbIE IMHUNA. DKBUIIOTEHIIUAIBHBIE TIOBEPXHOCTH.

A e

Cemunap Ne 7 "IlocTosinHblii TOK. Llenn nmocrosinHoro Toka'

1. Dnexrpuueckuii ToK. [IMOTHOCTH TOKa. YpaBHEHHE HEMPEPHIBHOCTH.
2. 3akon Oma Ji71s1 OTHOPOTHOTO y4YacTKa IETIH.
3. Comnpotusnenue npoBoaHuka. CoequHEHHE CONPOTHUBICHUN.



4. 3akon Oma 17151 HEOMHOPOIHOTO yuacTka 1enu. Croponnue cuibl. DJC.
5. IlpaBuna Kupxroda.
6. Momnoctb Toka. 3akoH Jxoyins-Jlenna.

Cemunap Ne 8 ""MaruutHoe noJjie. JJ1eKTPOMarHuTHasi MHAyKus'"

1. McTouHnkn MarHMTHOro mois. MarHuTHOE Moje OBMXKYIIETOCs 3apsiia U IPOBOJHUKA C
ToKOM. 3akoH bro-Casapa.

2. IloTok M mUPKYJIAUs BEKTOpAa MHAYKLIMKM MarHutHoro noss. Teopema 'aycca u Teopema o
LUPKYJISLUH.

3. Cuna JlopeHnua. /IpukeHune 3apsyKEHHOM YaCTHUIIBI B MArHUTHOM IIOJIE.

4. Cuna Ammnepa.

5. 3axoH anekTpomarHuTHOW nHAYKIMK Papanes. [Ipasuno Jlenna.

6. BuxpeBoe a1eKTpruIecKoe MmoJe.

7. SIBnenue camomHaykuuu. MaaykruBHoCcTh. ConeHoOU.

2 cemecTp

Cemunap Ne 9 "HUnrepdepennus u nudgpaxknus ceera'

1. DnexTpoMarHUTHbBIE BOJIHBL.

2. KorepeHTHOCTh U MOHOXPOMATUYHOCTb CBETOBBIX BOJIH.

3. Unrtepdepenius cBeTa OT ABYX HCTOYHHUKOB.

4. NntepdepeHnys cBeTa OT IUIOCKONapauIeIbHOM MIIaCTUHKY.

5. UnTtepdepennus cBeTa OT IUIACTHHKY TtepeMeHHo# TommuHbl. Konbeiia HeroToHa.

6. Ilpumenenue uuTepdepeHnH CBETA.

7. SABnenue mudpakuur. OcoOCHHOCTh AUQPPAKIUU CBETOBBIX BOJH. [udpakmus dpenens u
®payHrodepa.

8. Ilpunnun ['rolireHca-@peHens. YIpolIeHWE BBIYUCIEHHM C IOMOILIBIO BEKTOPHOU
JarpaMMbl.

9. Hudpakuust OpeHens Ha KPyrjioM oTBepcTUU. 30HbI DpeHers.

10. Audpakuus Ppaynrodepa Ha y3KOH MNPSAMOIMHEHHON wIeTu. YCIOBUS MAaKCUMyMa H
MUHUMYMa. 3aBUCUMOCTh MHTEHCUBHOCTH CBETa OT yrIJla AU(paKiuu.

11. Iudpakuuonnas pemerka. OCHOBHbIE XapaKTEPUCTHKHU TU(PPAKIIMOHHOMN peIeTKu. Y cI0BUs
IJIaBHBIX MAKCUMYMOB U MUHUMYMOB U JJ00aBOYHBIX MUHUMYMOB.

Cemunap Ne 10 "Ilonspusanus csera"

1. Tlonspuzanusa cBeta. EcTecTBEHHBIN U MOJISIPU30BAHHBIN CBET.

2. Ilonspusanus cBeTa pU OTPAXEHUH U MTPeIOMIIEHNH. 3akoH bprocrepa.

3. lonsipuzanust  mpu  ABOMHOM  JyuenpenomiieHuH.  CBoiicTBa ~ OOBIKHOBEHHOTO M
HEOOBIKHOBEHHOTO JIy4eil.

4. Tongpuzaunonusie npusmsl. [lpu3zma Hukomns.

5. 3akoH Mamtoca. AHanu3 NOJISIPU30BAaHHOTO CBETA.

6. OnTuuecky akTUBHbIE BElleCTBA. BpallieHne miockoCcTy Mosipu3aluy CBETa.

Cemunap Ne 11 "KsanroBasi onTuka'

1. TenmoBoe wm3mydeHue abcomoTHO udepHoro Tena. 3akoH Credana — bompnmana. 3akoH
cMelenus: Buna.

2. KopmyckyisipHO-BOJTHOBO# Tyasin3M cBeTa. DHeprusi 1 uMmyJibc GoToHa. /laBieHue cBera.

3. ®oroaddexr. 3akousl hoTodrdhdexra. Dopmyiia DUHIITEHHA.

4. O¢pdexr Komnrona. opmyna KomnroHa.



5. BonHoBbIE cBoMcTBa 4yactul. JliimHa BOJIHBL e bpounsa. IIpuHiun HeonpeaesrieHHOCTH
['eitzenoepra.

Cemunap Ne 12 "Crpoenue atoma"

Mogenu atoma. [Imanerapuas Moaenb aToma.

IToctynatel bopa.

N3nyuenue atoma Bo10poa U BOJAOPOAONION00HBIX cucTeM. CreKTpalbHbIE CEPHH.
®opmyna bansmepa.

CrexTpsl MHOTO3JIEKTPOHHBIX aTOMOB. 3aKOH Mo3mu.

SNk W=

Cemunap Ne 13 "OcHOBHBbIE 0J10K€HUSI KBAHTOBOI MeXaHUKH'"

1. KBantoBeie cocrossHus. BonHoBas ¢yHkius u ee ¢usndyeckuil cmbica. [IpuHnun
cynepno3uuuu. YpasHenue lllpennHrepa, KBaHTOBbIE YPABHEHUS IBUKCHUS.

2. HekoTopsle 3aaun KBAaHTOBOM MeXaHHKHU. YacTuila B 0ECKOHEYHO TITyOOKOW MOTEHITUATBLHOMN
sme. KBaHTOBaHUE SHEPTUH.

3. KBaHTOBBIE YHCIIa, XapaKTEPU3YIOIIKME IIOJOKEHUE DJIEKTpoHa B aroMme. KBaHTOBaHue
sHepruu. KBantoBanue MomeHTa umityibca. CIuH 3JI€KTPOHA.

4. Cxema »HHEPreTUYECKHX YpOBHEH aroma Bojopoxa. I[lpaBuna otbopa mpu aTOMHBIX
rnepexoaax.

5. I'paHuLIbI NPUMEHUMOCTH KBAHTOBOM MEXaHUKHU.

Cemunap Ne 14 ""AtomHble apa, ux cBoiicrea. PaanoaktuBHocts"

SIByienme PaaOaAKTUBHOCTH.

OCHOBHOM 3aKOH paJMOaKTUBHOTO pacnaaa. PainoakTUBHBIE ps/bI.
CocTaB 1 XapaKTEepUCTUKU aTOMHOTO sifipa. SlnepHble CUIIbI.
KanensHas u o6on04yedHas MOAETH siiep.

Macca u sHeprus CBs3u siapa. Y nejibHas SHeprus cBsa3u. Paguyc sapa.

SNk W=

Cemunap Ne 15 "Snepubie peakuuu'

1. SnepHbie peakuumu.

2. DHeprus sSACpHON peaKinH.

3. YpaBHEHHE U SHEPrEeTUUYECKOE YCIIOBHUE a-pacnana. CBsa3b YHEPTHUHM (L-HACTHUIIBI C MEPHUOIOM
nonypacnaaa. TyHHenbHbIN 2 ekt mpu a-pacnage. COekTp o-4acTHll.

4. Xapakrtep cnekTpa y-uznyuyeHus. Ilponeccel B3aMMOAEWCTBHS Y-KBAHTOB C BELIECTBOM.
3aBUCUMOCTh MHTEHCUBHOCTU Y-U3JIY4Y€HHs OT TOJIUMHBI ciosi BewectBa. CpaBHeHHE
IIPOHUKAIOIEH CLIOCOOHOCTH Pa3IUYHbIX BUJIOB U3ITYUECHHUS.

5. Tpu Bupa [B-pacmaga. DHepreTUdeckwii crekTp [-dactuil. [umoreza HEUTpUHO. 3aKOHBI
coxpaHeHus nipu -pacmase. JlenTonsl. JlenToHHBINA 3apsi.

[Mpuioxkenne 2

OneHo4HbIE cpeacrea AJisd MpoOBEACHUS l'lpOMC)KyTO'lHOi;I aTrrecralum

a) MnaHupyemble pesynbTaTbl 0BYyYEHMA M OLEHOYHble CPeacTBa A/A MPOBEAEHMA MPOMENKYTOYHOM
aTrectaumm:



aaukaTo
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ITOCTHIKEHUS
WHJIUKATOpa
KOMITETEHIINH

O1ieHOYHbIE CPEJICTBA

OIIK-1: Cnoco0en pemarb 3aa4H NPOQecCHOHATIBHON [esiTeIbHOCTH Ha OCHOBE

HCII0JIb30BAHUA TCOPETHYECCKUX

HaYK, a TAK:KC MATEMAaTUIECCKOI'0 anmapartra

H NPAKTUYCCKHUX OCHOB €CTCCTBCHHBIX H TCXHUYCCKHX

OIIK-1.1  Onpenenser

XapaKTEePUCTUKHU ceMecTp):
(bu3ryecKoro )5
1. KunHemaTuka NOCTYNATEIbHOTO ABHXK .
e MITIECKOLO e OCTYIIATEABHOIO [ eHus. [lonsTue

nporiecca (sIBJICHHUS),

XApaKTCpHOrO  IUIA)  JlgmkeHne MO OKPYKHOCTH. YTOJ IOBOPOTA, YIJIOBas

OOBEKTOB CKOPOCTb U yIJIOBo€ yckopeHue. CBs3b YIVIOBBIX W
npodecCHOHaTbHON  [TMHEHHBIX BEJTUYMH.
e TEeNBHOCTH, ua3- KpuBonuneiinoe nBwxkeHue. TaHreHuuwanpHOe U
bCHOBE HOpMaJIbHOE ycKopeHue. [lonHoe yckopeHune. YTrosl Mexny)|
CKOPOCTBIO M YCKOPEHHUEM.
TEOPETUYECKUX 7
4. HWuepuumanbHble cucTeMbl oTcyeTa. [loHsTHE CHIIBI,
KCIIEPUMEHT. o
PKCHICPUMCHTAIIBHBIX | iaccpr u ummymbca.  OCHOBHOHW — 3aKOH — IHMHAMHKH
CCIIeIOBaHNI

|l'[epeqem> TCOPETHYECCKUX BOIIPOCOB K 3aquy( 1

pamnyc-BeKTOpa, CKOPOCTH U ycKopeHus. HavanpHbie
ycnosus. [Ipsimast m oOpaTHas 3a7a4i MEXaHUKH.

[OCTYNaTEeIbHOTO JIBUKEHUSI.

5. MoMeHT umnyiabca U MOMEHT CHUJIbl OTHOCHUTEIBHO
Toukd. OCHOBHOE ypaBHEHHE TUHAMHKHU BpPalaTEeIbLHOTO)
IBYOKEHUS.

6. Bpamenue BOKpYr HENOABWKHOW oOcCH. MoOMeHT
pHepuuu. Pacder MOMEHTOB HWHEPUMHM MPOCTHIX TEIl.
[Teopema Illteiinepa.

7. 3aKOHBI COXpPAaHEHHUS B MEXaHMKE. 3aMKHYTas CUCTEMA.
3aKOHBI COXpaHEHUS UMITYJIbCa U MOMEHTa UMITYJIbCA.

8. Pabora wu MomHocTh. KuneTnueckas sHeprus|
[OCTYNaTeIbHOTO U BPAIIATEIbHOTO JBUKECHHUS.

9. KoncepBatuBHble cuibl. lloTeHnuanbHas 3Heprus.
3aKOH COXpaHEHMs MOJIHOM MEXaHUYECKON SHEPrUH.

10. IBa cnocoba ommcaHusl B3aUMOJCHCTBHS. JIBHKEHUHE
4AaCTUIBI B OJHOMEPHOM CTalMoHapHOM 1one. CBs3H
MEXY CUJION U ITOTEHIUAIbHOU DHEprUei.

11. 'apmonnyeckue KojiebaHusl. AMIUIUTYIa, YacTOTa,
HauanbHas — (Qasa. MaremaTHueckuii © - QU3NUECKUH]
MasiTHUK. DHEPrusi TapMOHUYECKUX KOJeOaHuH.

12. 3aryxatonme kojnebaHus. XapakTepPUCTHUKHU 3aTyXaHHsL.
[DHeprus 3aTyxarouux KojaeoaHuu.

13. OO6mee NMoHATHE O BOJHAX. XapaKTEPUCTUKU Oeryiiei
BOJIHBI. BOJTHOBOE ypaBHEHHE MJIOCKOM BOJHBI.

14. Hanoxxenne ynpyrux BojiH. Crosiuas BOJHA U €€
ocobeHHocTH. Konebanne HaTSIHYTOM CTPYHBI.

15. Iloctynatel  OiHIUTEHHA. 3aMeAJeHUE  BPEMEHH.
UlopeHlleBO  COKpallleHue  JJIuHbl.  PensTuBUCTCKUE)
MHBapHaHThl. VIHTEpBaII.

16. PenstuBucrckuil ummyinbc. CBSI3b MaccChl, SHEPIUU U
MMITYJIbCA YaCTHIIbl. DHEPrusi MOKOs. 3aKOHBI COXPaHEHUS
[IpU PENATUBUCTCKUX CKOPOCTSX.

17. Makpocucrema. MUKpPOCOCTOSSHUE U MaKpOCOCTOSIHUE
cuctembl. Ctatuctuueckuii nmoaxon. [lonaTne BeposTHOCTH|
1 CpEAHEN BEJTMYMHBI.
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HHAUKATOpa

[ 1H1rKaTOp
ITOCTHXKECHUA
KOMIICTCHIIMH

O1ieHOYHbIE CPEJICTBA

18. dynkuus pacupeleNneHus CIlydalHOM — BEIMYUHBI.
Pacnipenenienrie MOEKyJ IO NPOECKIUAM CKOPOCTEN.

19. Pacnpenenenue MOJIEKyl 10 MOXYJIO CKOPOCTH.
Haubonee BeposiTHas, cpelnHss W CpeIHEKBaIpaTU4YHas]
CKOPOCTH.

20. Moguenp uneanpbHOro raza. Jlapnenue u tremmneparypa ¢
TOYKH 3pEHUS  MOJEKYJIPHO-KMHETUYECKOW  TEOpUH.
Y paBHEHME COCTOSIHUS UICATIBHOTO Tasa.

21. PacnpeneneHne MOJEKYJ MICAJIBHOTO ra3a 10 BBICOTE
B 110JIe TsDKecTr 3emutn. bapomerpudeckas Gopmya.

22. Tlonatue creneHeil cBoOOABI MONEKynbl. Teopema o
paBHOpacHpeaeeHNH SHEPTUN 110 CTENEHSIM CBOOO/IBI.

23. BuyTpeHHssT dHeprus Kak (YHKIUS  COCTOSIHHUS
cucteMbl. [lepBoe Hayano TepMOIMHAMUKH.

24. Pabora kak ¢yHkuMa mnpouecca. M3oxopuueckuii,
300apUUECKU U N30TEPMUYECKUI MPOIIECCHI.

25. IlonsiTHE  TEMJIOEMKOCTH. TermnoeMKoCcTh py
M30XOpPUYECKOM U H300apuueckoM mnpoueccax. [locrosHHas
a1a0aThI.

26. AnnabaTUdecKuit MpOIIECC. [TepBoe HAyaJo
TePMOJMHAMUKNA s aauabaTH4ecKkoro  Imporecca.
YpaBHenue IlyaccoHna.

27. Huknuueckuir mpormecc. Koaddumment mone3Horo
ITeICTBUSI TEIUIOBOH MAaIIIUHBI. Bropoe Ha4ajio
repMmoauHaMuku. @opmynnposku Knaysuyca u KenbsuHa.
28. Ilpobiema HEOOpPaTUMOCTH TEIJIOBBIX IPOLIECCOB.
(DHTpONMS CUCTEMBI U ee cBolicTBa. Teopema HepHcra.

29. OcHOBHOE YypaBHEHHE TEPMOJUHAMUKU. ODHTPOIHUS
171€aJIbHOTO rasa. N3menenne SHTPONHHU py
M30ITPOLIECCAX.

30. IMuxn Kapno. Teopema Kapno. TepmonnHammyeckas]
mKajga Temneparyp. TpoiHas Touka BOABI KaK penepHasy
TOUKA.

31. Craructuyeckuii  Bec  MakpococtosiHusi.  CyTh
HeoOpaTuMOCcTH.  CTaTUCTHYECKUH  CMBICT — SHTPOIHH.
Dopmyna boipnmana.

32. I'paHuLbl NPUMEHMMOCTH MOJEJIH HACAIBHOIO Trasa.
YpaBuenue Ban-gep-Baanbca. MI30TepMbl peanbHOTO rasa.
33. Cuibl B3aUMOJICUCTBHUS B MIPUPOJE.
(DNIeKTpOCTaTHUECKOE ToJe. 3aKoH Kynona.,
HanpsokeHHOCTh  aileKTpocTaTudeckoro noss. IlpuHiun
CYTEPIIO3HUIINH.

34. Cunoble nuHU. [loTOK BeKTOpa HamNpsKEHHOCTY]
hiieKTpocTaThuueckoro nojist. Teopema [Maycca.

35. lorenmman. Teopema 0 UUPKYJISIUM  BEKTOPA
HATPSYKEHHOCTHU 3JIEKTPOCTATUUECKOTO 1oJid. CBsI3b MEXY)|
HaIPSYKEHHOCTBIO U TOTEHLINAJIOM.

36. DIEKTPOEMKOCTb. Konnencartopsr. Coenunenue
KOH/IEHCATOPOB.  DJHEPrus KOHJIEHCAaTOopa. OJHEprus
DIIEKTPUYECKOTO TOJIS.

37. Onexkrtpuyeckuil Tok. IlmoTHOCTH TOKa. YpaBHEHuE
HenpepbIBHOCTH. 3akoH Oma B auddepeHnmanpHoi Gopme.
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38. ComnpotuBiieHue NPOBOAHUKOB. (CTOpPOHHHE CHIIBL.
3akon Owma B MHTETpaIbHOU opme.

39. IlpaBuna Kupxroda s pacyera pa3BeTBICHHBIX
rernei. MomHocTs Toka. 3akoH [[xoynsa-JIenma.

40. EnunHas npupoza 3JeKTpUYECKOro U MAarHUTHOIO IOJISL.
[lone nBwxymerocs 3apsaa. [lpuHuMn cynepno3uiuy]
MarHUTHBIX Tosied. 3akoH buo-Caapa.

41. TloToK M IUPKYJSLKUS BEKTOpa MHIAYKIMH MAarHUTHOIO
nossi. Teopema ["aycca u TeopeMa 0 LIUPKYJIALIUN.

42. Cwuna Jlopenna. Cuiia Ammepa.

43. 3akoH BJeKTpoMarHuTHOM  uHAYKUMM — Dapanes.
[IpaBwiio JleHa. BuxpeBoe anekrpuueckoe moie.

44. SlBnenne camoMHIYKUUH. MHAYKTHBHOCTb. DHEprus
KOHTYpa ¢ TOKOM. DHEPIrus MarHUTHOT'O TOJISI.

45. Dnextpuueckoe 1mosie B BemectBe. [lomdpuzanus
UAJIEKTpUKa.  BekTop  3JEeKTpUYecKoro  CMELIEHUs.
J[M31eKTpUYECKask IPOHULIAEMOCTD BELIECTBA.

46. MarnutHoe 1mosie B BemecTBe. HamarHM4eHHOCTD.
HanpskeHHOCTD MarHuTHOTO TOJIS. MarzunTHas
[IPOHUIIAEMOCTh BellecTBa. PeppoOMarHeTHKU.

[[Tepeyenn BonpocoB k 3k3aMeHy (2 cemecTp):

1. Cucrema ypaBHeHuii MakcBemia Kak 0000IIeHHE
Pa3pO3HEHHBIX SBJIECHUM DJIEKTPUYECTBA W MAarHeTH3Ma.
MatepuanbHble ypaBHEHHUS.

2. CsonictBa ypaBHeHuid Makcsemna. Ilpenckazanue
CYILLIECTBOBAHUS 3JIEKTPOMArHUTHBIX BOJIH.

3. DOneKkTpoMarHuTHbIE BOJHBL. BOJIHOBOE ypaBHEHHE.
(CBOMCTBA 3JIEKTPOMAarHUTHBIX BOJIH.

4. 1lnockas »JIEKTpOMAarHuTHas BOJIHA U €€ OCHOBHBIE
XapaKTEPUCTUKHU. DHEPrusi U MUMITYJIbC 3JIEKTPOMarHUTHOH
BOJIHBI.

5. EcrectBeHHblli U modsApuU30BaHHBIM cBeT. CreneHy
[OJIIPU3ALMKY JIMHEHHO IOJSPU30BAHHOIO CBETA. 3aKOH|
Manroca.

6. Ilonsgpusauus npu OTPaKEHUU U NPEIOMIICHUH CBETA
Ha TpaHWIE pas3fena IUAJIEKTPUKOB. Yron bprocrepa.
J[BOMHOE JIy4eIpEIOMIICHUE.

7. CriocoObl monsipu3alMi €cTeCTBEHHOro ceera. [Ipu3mal
Hukonsd. BpaleHue IUIOCKOCTH NOJSpU3aLUMM CBETa IIpH|
[IPOXOXKIEHUU Yepe3 ONTUYECKU aKTUBHYIO CPELy.

8. Ilkama 53JIeKTPOMAarHUTHBIX BOJH. OcobGeHHOCTH|
orrTryeckoro nuana3ona. [lokazarens npeinoMiaeHus cpeabl.
9. Korepeutnsle BoaHbl. MHTepdepeHIMsT CBETOBBIX
BOJIH. Cnoxenue MHTEHCUBHOCTEHN B Cclly4ae
HEKOTepEHTHBIX U KOTE€PEHTHBIX KOJIeOaHuil.

10. Onrtuueckast pasHocTh Xoja. CBsi3b  ONTHYECKOU
Pa3HOCTH XOJia JIByX BOJIH C Pa3HOCTbIO (a3 MEXAy HUMHU.
Y clioBUS MaKCUMyMa U MUHUMYMa.

11. Cxema Hwura pansa ©HaOmoaeHus HMHTEPHEPEHIINN.
BpemeHHast U POCTPAHCTBEHHAs! KOT€PEHTHOCTb.

12. Untepdepenuuss B TOHKUX IuleHKax. HaGmroneHue
Kosier; Hpl0TOHa B OTpayKEHHOM U TPOXOJISIIIEM CBETE.
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13. SBnenne nudpakuuu. dudpakius Dpenens ¢
Dpaynrodepa. [Ipunuun ['toiirenca-Openens.

14. Tudpakuus dpenenst Ha KpyrjoM OTBEPCTUH. 3OHBI
Dpenens. ['paduyeckuit METO ] CI0KEHUS aMIUIUTY 1.

15. Mudpakuus dpayHrodepa Ha y3KOH MPAMOIUHEHHOH
menu. J{udpaknuoHHas pemieTka Kak — COBOKYIHOCTH)
KOHEYHOTI'0 YHCIIa LIENIEH.

16. TeroBoe  wm3nmydenne Tena. 3akoH  Credana-
boabriivana. 3akoH cMmenieHus Buna. I'nnoresa [1manka.

17. ®oroadpdexr.  3akonsl  CroneroBa.  Dopmyia
(ONHIITEWHA.

18. ®oronsbl. [laBinenue cBera. KoprycKyJsspHO-BOJIHOBOU
Tyau3M CBETA.

19. Paccesane ¢otoHa Ha CBOOOJHOM  DJICKTPOHE.
Dopmyna Komnrona.

20. BomnnoBele cBoiicTBa yactuil. JnvHa BosHbI 1€ bpoits.
(OKCIIEpUMEHTAIIbHBIE  IIOATBEP)KIAEHUS  TMIOTE3bl [
bpoits.

21. IlpunHnun HEOIPEIEICHHOCTH. CootHomeHne
HeonpeneneHHocten [ elizenoepra. OcoOeHHOCTH TpOoIecca)
M3MEPEHMS] B KBAHTOBOM MEXAHUKE.

22. @usznyeckoe UCTOJIKOBaHWE BOJH JAe  bpoitns.
BonxnoBas  ¢yHkuums u ee cBoicTBa. ILIOTHOCTH
BEPOATHOCTH OOHAPYKEHUS YaCTHUIIbL.

23. OcHoBHaig 3aJ1aua KBaHTOBOU MEXaHUKHU.
Hecranmonapuoe u CTaIMOHApHOE YpaBHEHUE
[[Ipénunrepa.

24. YacTtuia B 0JHOMEPHON OECKOHEUHOU MPSAMOYTOJIbHON
noTeHuuanbHoi sime. KBantoBanue sHeprun. CoOCTBEHHBIE
(bYHKIIUU COCTOSIHUS YACTHIIBI.

25. IlpoxoxaeHue YacTULBl uepe3  IMOTEHIUAIbHBIN
Oapbep. TyHHENbHBIN Y DEKT.

26. KBaHTOBBINM rapMOHUYECKUNA OCLIMIUISITOP.

27. llnanerapnas wmoxenb artoma. Iloctynatel bopa.
KBaHTOBaHNE SHEPIHH BOJIOPOIONOT00HOM CUCTEMBI.

28. Uznyuenue BOJIOPOAOTIOOOHBIX CHCTEM.
CriekTpanbHble cepuM aroMa Bojaopoaa. O06001eHHas]
(bopmyna bamemepa.

29. CrekTpbl MHOTO3JIEKTPOHHBIX aTOMOB. 3aKOH Mo3Ju.
30. VYpaBuenue Illpenunrepa mis aroma BOAOPOAA.
KBanTOBaHME MOMeHTa uMITyJibca. [IpaBuia otOopa.

31. Coun snektpoHa. KBaHTOBBIE YHCIIa, OMUCHIBAIOIINE
COCTOSIHME JJIEKTpOHAa B aToMe. KpaTHOCTb BBIPOXKIEHUS]
DHEpreTndeckux ypoBHeu. [Ipunnun [aymnm.

32. IlpuHUMO TOXKAECTBEHHOCTH OJIMHAKOBBIX YaCTHII.
bo3onbl U pepmuonbl. KBaHTOBBIE pacnipeaeneHusl.

33. CBobGojanble 371€KTpOHBI B Metamie. DHeprusi depmu.
30HHas TeopHsl TBEPABIX TE.

34. DneKTponpoBOJHOCTh METAJUIOB U MOJYIPOBOIHUKOB.
(CBEpXITPOBOIUMOCTb.

35. SBnenne  paauoakTuBHOCTH.  (OCHOBHOH  3aKOH|

aguoakTuBHOrO pacnazna. IlocrosHnas pacnana. [lepuon
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[0JIypacnaja.
36. CocraB U XapakTEPUCTHKUA aTOMHOTO siapa. KanenpHas
MoJienb. Pasmep u ciuH apa.
37. Macca u sHeprusi CBSI3U aTOMHOTO si/ipa. 3aBUCUMOCTH|
yIEIbHOM  DHEPrus CBA3M OT MaccoBOrO  4YHCIa.
(O6ooueuHass MOJENb SIApa.
38. SlnepHbple peakuuu.
[lesIeHUs] U CUHTE3a s/ep.
39. PapnoaktuBHBIE ps/ibl. OCHOBHBIE 3aKOHOMEPHOCTHU O~
3TydeHus saep. JymHaa cBoOoHOTO mpobera o-4acTHIl.
40. Tpu Buga [-pacmaga. DHepreTHYECKUN CHEKTp [3-
yactull. Heiitpuno.
41. OcoOenHoctu y-uznyuyeHus sjaep. [IpoxoxxneHue 7-
KBAaHTOB Y€pE3 BELIECTBO.

42. Knaccudukanus 5>JeMEHTapHBIX vacTull. JIenToHsI.
UlenTOHHBIN 3apsia.

43. Apponbsl. bapuonnblii 3apsan. KsapkoBas Mozeinp
A IPOHOB.

3Hepr1/151 pCaKkmuu. Peakuun

OIIK-1.2

licrionb3yer
TEOPETUYECKUE
OCHOBBI TEXHUYECKUX
HayK U1l
[IPUMECHEHUS
MHHOBAIMOHHBIX
TEXHOJIOTUI
pEATBHBIX
CTPOUTEIBHBIX

0OBEKTOB

([IpuMepHbIi NepeYyeHb NPAKTHYECKUX 3aaHUIi

1 cemecTp

Baganune 1.Touka ABMXKETCS B TNIOCKOCTH XO) 10 3aKOHY:

x=-2t;y=4t(1—¢t). Haiitn YPaBHEHHUE TPACKTOPUH
¥ =/f(x) u u300pa3uth ec rpapuIeCKH; BEKTOP CKOPOCTH|
IV W YyCKOpEHHs d B 3aBHCHMOCTH OT BPEMEHH; MOMEHT
BpEeMEHHU ty, B KOTOPBII BEKTOP YCKOPEHHUSI < COCTaBIISET|
yron m/4 ¢ BektopoM ckopoctH I . OTBeT: y =—x" —2x |

V =-2i +401—-20)j,a=-87,t=0,75c.

Bananue 2. Teno Bpamaercs BOKpYI HEMOJBHKHOM OCH IO
BaKOHy @ =2+4-1—2-¢t°, Haiitu: 1) cpeaHee 3HaueHUE
YIIIOBOM cKopocTH ) 3a MPOMEXYTOK BpeMeHH oT t=0 10
OCTaHOBKH; 2) YIJIOBYIO CKOPOCTb T€Jla B MOMEHT BPEMEHHY|
t=0,25 c; 3) HOpManbHOE YCKOpPEHHE TOYKH, HaXOAsIIeics]
Ha PAcCTOSIHMM 1| M OT OCHM BpalleHHs] B TOT K€ MOMEHT
Bpemenn. OtBet: 2pan/c; 3 pazn/c; 9 m/c’.

Baganme 3. [Ilap maccoil m=4Kr IBUKETCA CO CKOPOCTHIO
V=5 M/c W cragkuBaeTCsi C IIApOM Maccodl m, =6 Kr,
KOTOPBINA JBUXKETCS €My HaBCTpPeuy CO CKOpPOCTbIO V=2
M/c. OmpenenuTe CKOPOCTH IIapoB MOCie yaapa. Ynaap,
CUUTaTh AOCONIOTHO YMNPYTUM, NPSIMBIM U IICHTPAIbHBIM.
OtBeT: 3,4 m/c, 3,6 M/c.

Bananue 4. Ban B BuIE CIUIONIHOTO IWJIMHIpPAa Maccou
m;=10 Kr Haca)xeH Ha TOPU3OHTAIBHYIO OCh. Ha nunuump
HAMOTaH IIHYpP, K CBOOOTHOMY KOHITy KOTOPOTO TO/IBEIIEHA|

rupss Maccod  mp,=2 kr. C KakuM YCKOpEHHEM OyJeT]
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OIlyCKAaThCs THMps, €CJAM €€ IIPEJOCTaBUTh caMoil cebe?
OtBeT: 2,8 M/c’.

Baganue 5. OnpeaenuTh NMEpUoi, YaCTOTY U HAYAIBHYIO
(basy KojeOaHMN TOYKH, MABIKYIIEHWCS IO YPaBHEHMIO:
x=A4-sino(t+7) rae ©=2,51 ¢, 1=0,4 ¢,A=0,02 m. Kakosa
CKOpocTb TOuku B MoMeHT Bpemenu 0,8 c. Oteet: T=0,8c;
v=1,25 c'; V=0,157 m/c.

Baganue 6. Haiinute nns  razoo0Opa3Horo  asorta)
TEMIIEPATypy, MPU KOTOPOH CKOPOCTSAM MoJiekysa v = 300
M/c 1 v, = 600 M/C COOTBETCTBYIOT OJIMHAKOBBIC 3HAUYCHUS]
(ynkuun  pacnpenenenus Maxkcemna  f(V).  Ortser:

_ Vs V) g3,

4kIn(V, /V))
Bananue 7. MneanbHplil 1BYyXaTOMHBIN Ta3 00beMOM 5 11 U
napiaennem 10° Ila M30XOpMYECKH HArpeN, B PE3YJILTATE
Uero CpeaHsAs KUHETHMYEeCKas JHEPrust €ro MOJIEKYJI
yBenumuuiack ot 0,0796 3B no 0,0923 3B. Ha ckonbko npu
BTOM HM3MEHHUTHCI JaBlieHHe ras3a? B pgampHeimem ras
M30TEPMHUYECKA PACIIMPWIA A0 HAYaJIbHOTO JIaBJICHUA.
Onpenenure o0beM Ta3a B KoOHIE mporecca. OTBeT:
yBenuuutcsa Ha 0,16 Mlla; 5,8 .

Baganue 8. Onpenenurte K03PPUIUEHT TETUIOMPOBOIHOCTH]
A a3oTta, ecnu KOADPUIIUEHT TUHAMUYCCKON BSI3KOCTH 1) /IS
Hero mpu Tex ke yciuoBusax paBeH 10 mxklla-c. Otser:
\=7,42 MmB1/™m-K.

Baganue 9. 12 r a3zoTa HaXoAATCS B 3aKPHITOM COCY[E
oosemMoM 2 11 mipu temmeparype 10°C. Ilocne HarpeBaHwHs
aBneHue B cocyle cTanmo pasHo 10*mm.pr.ct. Kakoe
KOJIMYECTBO TEIIa OBUTIO COOOIIEHO Ta3y NMpU HarpeBaHUU?
Ortser: 4,1-10° JIx.

3aganue 10. Cmemanu Boxy Maccoil m;=5Kr npy
remrneparype T,=280 K ¢ Bomoit maccoii m,=8kr mpwu
remmepatype T, =350 K. Haiitu: 1) remneparypy 0 cmecu;
?) wu3MeHeHue AS SHTpONMM, MPOUCXOJSIIEE IpHY|
cvermmBannn. Otset: 323 K; 0,3 xJIx/K.

Bananue 11. Toueunsie 3apanel q;=10 K1 1 q,=-20 HKI
HaXOATCA B BO3AyXe Ha pacctosHuu 10 cM apyr ot apyra.
OrpeenuTh HAMPsHKEHHOCTh TMOJIsl B TOUKE A, yAaleHHOM
Ha paccTosiHUE 6 CM OT MEpPBOro U Ha § cM OT Broporo. Kak|

M3MCHHUTCA  IMOTCHLUWAJIbHAA  SHCPIHUA B33]/IMOI[CﬁCTBI/I$I




Kon
HHAUKATOpa

[ 1H1rKaTOp
ITOCTHXKECHUA
KOMIICTCHIIMH

O1ieHOYHbIE CPEJICTBA

3apsI0B, €CIIM MEPEMECTUTh BTOPOW 3apsl B ATy TOUKY?
Kakyro m1st 9Toro Hy»kHO coBepmuTh padoty? OTBeT: 37,6
KB/M; 12 MKJIK.

Baganue 12. Tpu TUIOCKMX BO3AYIIHBIX KOHAEHCATOpa C
emMxocTIMHu C=1,5Mx®D, C,=7 MK®D, C;=2 MkD coeaUHECHBI
[IOCJIeI0BAaTENbHO U MPUCOEIMHEHBI K UCTOUHUKY Toka. [Ipy|
GTOM 3apsj BTOPOro KOHpeHcaTopa paseH 14-10* Ku. a
Haiitu sHepruto 3Toii 6atapen. 6) He oTkitodass HCTOYHUKA
TOKa OT Oaraper KOHJEHCATOPOB, Pa3[ABUTAIOT IJIACTHHBI
TPETHEro KOHJIEHCATOPa, YBEIUYMBAs PACCTOSHHE MEXKIY)|
HUMUA B 2 pa3a. Hailtu u3MeHeHHe €MKOCTH W 3apsjal
oarapen. OtBet: 490 M/ x, 0,21 Mx®, 0,4 mK1.

Baganue 13. /[Ba snementa (€, = 1,2 B, r; = 0,1 Owm, &; 5
0,9 B, 1, = 0,3 OM) coearHEHBI OTHOMMEHHBIMH TTOJTFOCAMHU.
ComnpotuBienre R coenmHuTenbHbIX NpoBOoAOB paBHO 0,2
OM. Omnpenenuth Cwily TOKa B Lend | W pa3HOCTH
[MOTEHIIMAJIOB Ha 3aKUMaX Kaxaoro ucroynuka. Oteert: 0,5
A; 1,15 B; 1,05 B.

Bananue 14. KpyroBoil BuTOK paguycom R=15,0 cMm
PACTIONOKEH OTHOCUTEIPHO O€CKOHEYHO JJTUHHOTO MTPOBO/IA
TaKk, 4YTO €ro IUJIOCKOCTh MapajyielbHa  MPOBOAY.
[[eprieHAMKYISp, BOCCTAHOBJICHHBIM HA MPOBOJ M3 ILIEHTPA
BUTKA, SIBISIETCS HOPMAJIBbIO K TUIOCKOCTH BUTKA. Cuia TOKa)
B npoBojae [=5A, cuna Toka B BUTKE TOKM [L=1A,
PaccTossHue oOT 1leHTpa BUTKa a0 mpoBojga d=20 cm.
Onpenenure MarHUTHYIO WHIYKIMIO B IIEHTPE BUTKA.
OtBet: Bo=6,5MKT11.

Bananue 15. [lpoBonsdmuii MIOCKUHA KOHTYp, HMMEIOLIUN
(bopmy okpykHOCTH pamuyca r = 0,05 M momemieH B
OJTHOPOJTHOE MArHWTHOE IOJIE€ TaK, YTO JIMHUM MarHUTHOM
MHIYKIWY TI0JIsI HAapaBlIeHbl MEPIEHAUKYIISIPHO MJIOCKOCTH]
KoHTypa. Comnpotusiienre KoHTypa R = 5 Om. MarautHas
MHIYyKIMs MeHseTcs mo 3akony B = kt, rme k = 0,2 Tn/c.
Ornpenenure: a) 3.1.C. MHAYKIIMHA, BO3HHUKAIOIIYIO B ATOM|
KOHTYpe; 0) CUITy MHAYKIIMOHHOTO TOKa; B) 3apsiji, KOTOPHIH
MpOoTeUeT MO KOHTYPY 3a NepBbIE 5 CEKyHI H3MEHEHHS]
moJist. OteeT: 1,6 MB; 0,3 MA; 1,6 MKi1.

Baganue 16. Karymka HamoTaHa MEIHBIM TPOBOJIOM
muamerpoM d=0,2 MM ¢ oOmiel anuHoi /=314 M u uMmeerT
MHIyKTUBHOCTE L=0,5 I'n. Onpeaenuts CONPOTUBIIECHUE
KAaTylmIKd: 1) B 1LeNM MOCTOSIHHOTO TOKa; 2) B Lenu

nepeMeHHoro Toka ¢ yactotoil v=50 I'u. OtBet: R=160 Owm;
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R=224 Om.

2 cemecTp

3aganne 17. B onbite IOHra crexisiHHas ILTACTUHKA
TOJIIMHOM B 2 CM TMOMEIIAETCSs Ha IyTH OJHOTO W3
MHTepEepUPYIONINX JIy4eld MNeprneHIuKyIspHo nydy. Hal
CKOJIBKO MOTYT OTIMYaThCcs JAPYyr OT JApyra 3Ha4YCHHUS]
[OKa3aTesis MPEeTOMIICHHS B Pa3JIMUHbIX MECTaX IUIACTUHKH,
4TOOBI U3MEHEHHUE PA3HOCTU XOJa OT 3TOM HEOJHOPOIHOCTH|
e npesbimaio 1 Mxm? Oteer: A<n=5-107,

Baganue 18. Ilyuok Oemoro cBera majgaeT HOPMAIbHO K
MOBEPXHOCTH CTEKISIHHOW TIIacTUHKH  TonmuHou d=0,5
MKM, Haxozsuencs B Bo3ayxe. [lokazarenp npenomiieHus
CTEKJIa n=1,5. B pe3yJibrare uHTepdepeHmuy]
MHTCHCUBHOCTh HEKOTOPBIX BOJIH, JJIMHBI KOTOPBIX JIEXKAT B
npenenax BuauMoro crekrpa (ot 400 mo 700 HM),
yCHJIUBAeTCsl MpU OTpaxkeHuu. Omnpenenure MJIUHBI 3THUX
BosH. OTBET: 0,6 MKkM4 0,43 MKM.

Baganue 19. Ilnockas Bomna (A=0,5MkM) mamaeT
HOpMalIbHO Ha gauadparMy ¢ KpYIJIBIM OTBEPCTHEM]
uamerpoM 1,0 cm. Ha kakoM paccTosiHUM OT OTBEPCTHUS HA|
€ro OCH JIOJDKHA HaXOIUTbCS TOYKA HAOIIOACHUS, YTOOB
OTBEpCTHE OTKphIBaJIO: 1) omny 30Hy @penento; 2) ABe
3oHBI Ppenensa? Otset: 50; 25 M.

Baganue 20. Haiitn HauOonpuii MOpSIIOK CHEKTpa s
PKEJITON JIMHUW HATpWsl C JJIMHOW BOJHBI A=589 HM, eciy
nocTosiHHAsE AuQpakiuoHHON perneTkn d=2MkM. CKOIBKO
BCEro MakCUMYMOB JaeT 3Ta pemietka? [lox kakum yriom o
HaOronaeTcs nocaenuuii Makcumym? Otser: 3; 7; 62°.

Bananue 21. J[Ba mossipuzaTtopa pacrojoXeHbl TakK, 4TO
VIO MEXIy UX IUIOCKOCTSAMHU HpONyCKaHus paBeH 25°.
Onpenenutb, BO CKOJIBKO Pa3 YMEHBUIUTCS HHTEHCUBHOCTD
CCTECTBEHHOTO CBETa MpU MPOXOXKACHUU: 1) uepe3 oauH|
MEpBBIN) Monsgpu3aTop, 2) uepe3 o00a MoIsIpu3aTopa.
Koo duiueHT moriomenns cBeTa B MOJSIPU3ATOPE PaBeH|
0,08. OtBeT: 2,17; 2,88.

Bananue 22. YepHoe teno umeet temneparypy 3 kK. Ilpy
OXJTaKICHUM Tejla JJMHA BOJHBI, MPUXOASIIAsACS Ha)
MaKCUMyM M3JIy4aTelbHOW CIOCOOHOCTH, U3MEHUIIACch Ha §

MKM. Jlo Kakoil Temieparypbl OXJaauiaoch Tenao? OTBET:
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323K.

Baganue 23. VY3kuil NOy4oKk  MOHOXPOMAaTHYECKOTIO|
PEHTIE€HOBCKOTO M3JIy4YeHHs] MaJaeT Ha pPacCeuBarollee
BeriectBo. [Ipy  3TOM  1MHA  BOJIHBI  U3IY4YEHHUS,
paccesaroro nmox yraamu 60° u 120°, oTamuarorcs apyr of]
npyra B 2 pasza. Cuuras, 4TO paccesHHEe MNPOUCXOIUT Ha
CBOOOJHBIX AJIEKTPOHAX, HAWTU AJMHY BOJHBI MaJIAOIIETO)
3inyyenus. Oteer: 1,2 M.

Bananne 24. Kpacnas rpanuna  doroaddexra  ai
HEKOTOpOro Mertauia paBHa 275 HM. Haiitu: 1) paGory
BHIXO/Ia DJIEKTPOHA U3 3TOr0 MeTauia, 2) MaKCUMAaJbHYI]
CKOPOCTH DJIEKTPOHOB, BBIPHIBAEMBIX M3 OSTOTO METAJI]
cBeTOM ¢ JumHOW BosH 180 HM, 3) MakCHMaJIbHYI]
KMHETUYECKYIO SHEPTUI0 3THX 3JIeKTpoHOB. OTBeT: 4,525B
0,1-10° m/c; 2,383B.

Bananue 25. DieKTpoH 00aJaeT KMHETUYECKON SHepruel
30 »5B. Omnpenenuth aeOpONICBCKYIO JUITMHY BOJIHB]
DIIEKTpOHA. BO CKOJIBKO pa3 M3MEHUTCS 3Ta JUIMHA BOJIHBI,
€CJIM KMHeTH4ecKas 3Heprus ymensiuures Ha 20%? Otsert:
2,2:10"m; 1,12.

Baganne 26. [lpum ABWKEHUM 4YaCTUIIBI BIOJb OCH X
CKOpPOCTh €€ MOXeT OBITh ompeieliecHa ¢ TOYHOCTHIO
ommOkoi) mo 1 cm/c. Halitu HeompeneneHHOCTH
KOOPAMHATBI, €CJIM YacTULeW sBisercs: 1) ayeKTpoH, 2)
ipo6unka maccoii 0,1r. Otser: 0,01Mm; 102Mm.

Baganue 27. Yactuna HaxoquTcs B OECKOHEYHO TITyOOKOM]
OJHOMEPHOM  MOTEHUHAJIBHOM  HMES  MUHHUMAIbHYIO
pHepruro. KakoBa BEpOSTHOCTh OOHAPYKCHHS YACTHIIBI B
cpenneit Tpetu simbl? OTBet: 0,609.

3ananue 28. Onpenenuts JUTUHY BOJIHBI,
COOTBETCTBYIOIIYIO TpeThell NuHuu cepun banbmepa: 1) B
CIIEKTpe HM3JIy4eHUH BOAOpoAa, 2) B chekTpe u3mydeHus|
oHa renus. Otet: 434uMm, 1098M.

Baganue 29. Omnpegenure nepuoa Tmojdypacnaaa H
210 -
HAYaIbHYI0 aKTHBHOCTh BUCMYTa g3 BI, €CIIM HW3BECTHO,)

uTO BUCMYT Maccoii m = 1 r, BeiOpaceiBaer 4,58:10"8 —
gacTull 3a 1 cekyHay. Bo ckombko pa3 H3MEHHUTCS
AKTUBHOCTH 3a Mecsl? OTBet: 5 cyTok; 64 pasa.

Baganue 30. Snpo Gepwus-7 [f-paaTuoakTUBHO MO CXEME
K-3axBata. 3anmcarh peakiuio. Kakue yacTuipl npu 3Tom
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0Opa3oBaUCh?

Baganue 31. Beruwmcoute B a.eM. Mmaccy sapa '‘°C, )

[KOTOpOTO 3HEPrUs CBSI3M HA OJUH HYKJIOH paBHO 6,04 M»B.
Otser: 10,0135 a.e.m.

Bananue 32. ConmHeuHas MOCTOSIHHASA A7l 3eMiin (dHeprus|
COJTHEUHOTO H3ITyYeHUs, MaJalollero B €AUHUIY BpEMEHH|
Ha AMHUILY IJIOIAAN B MEPICHIUKYIISIPHOM HAIPABIICHUN)
paBHa 1370 JIx/c-M?. Onmpasics Ha 3Ty BeJIMYUHY, HaliuTe,
CKOJIBKO II0 Macce BOJOpPOAAa BBITOPAET E€KECEKYHHO
BHYTpPHU COJIHIIA, €CJIM M3BECTHO, YTO UCTOUYHUKOM SHEPTHUH]
COJIHLIA SIBJIIETCA CHUHTE3 4YEThIpEeX siep BOAOpoOAa ¢
oOpazoBanueM siapa renusa-4. Oreer: 630 MiH.T/C.

OIIK-1.3

MAaTEMATHYCCKOT'O

QIIreOpHI,
AHAJTNTHYIECKOM
reOMETPHUH
MaTEMaTHISCKOTO
AHaIN3a

Pemaer nHxeHepHbIIIpuMepHbI mNepeyeHb BONMPOCOB M 3aJaHUM 110
Bajaud € IOMOUIbIOiagopaTOPHBLIM padoTam

arnmapara BEKTOpHOH[l cemecTp

No 1 ((HpI/IMeHeHI/IC 3daKOHOB COXpaHCHUA IJIA OIPCACIICHU

HICKOPOCTH I10JICTA ITYJIN»

[. IlpuBenure mpuMepbl CWI, JAIOMIMX pa3HbIE BHUJbI
MOTEHIMANbHOU 3Hepruu. Kakue u3 HUX MPUCYTCTBYIOT|
B TTAHHOM pabote? N3o6paszute cXemy
JKCIICPUMEHTAIIbHOM YCTAaHOBKM U YKQOKHUTE HA HeEH|
CUJIBL, IEWCTBYIOIIME HAa BCE TEJA, BXOASIINE B CUCTEMY,
B KaXXJIbIi MOMEHT BPEMEHH.

Kaxkne BEJINYUHBI UMeIu KHMHETHYECKast )71

MOTEHI[MANbHAS SHEPTUsl CUCTEMbl «ITyJISI+MasTHUK» B

paznuuHble MOMEHTHI ombiTa? [IpeacraBere cxemy

W3MEHECHUS KUHETHUYECKOM M NOTEHUMAIBHOW JIHEPIUH|

CHUCTEMBI.

3. Jyisi KaKuX MOMEHTOB BPEMEHU B JTAHHOM SKCIEPUMEHTE]
MOHO HPHUMEHATh 3aKOH COXPAHEHUS MEXaHUYECKOMH|
SHEPTUH, a JJII KaKuX Helb3d U noyemy? Cxema.

4. JIs KakuX MOMEHTOB BPEMEHU B TAHHOM KCIIEPUMEHTE]
MOHO MPUMEHATH 3aKOH COXPAaHEHUsI UMITYJIbCa, a s
KakHX Helb34 1 nouemy? Cxema

5. Vcnomp3ys 3aKOHBI COXpPAHEHUs TOIydnuTe (GOpPMYITy s
pacuera CKOpOCTH T0JIeTa MyJIu B IaHHOH paboTe.

6. Kakx mnpousBogurcs 00paboTKa HKCHEPUMEHTANbHBIX
JaHHBIX B JaHHOW pabore. Kak omnpenensercs
JIOBEPUTENIbHBIA ~ MHTEpPBAJl CKOPOCTH M CpEeIHss
KBaJpaTUYECKAs IOTPEIIHOCTh OTKJIOHEHHS MasiTHUKA?

~

No 4 «HccnegoBanue BpalaTCJIbHOI'O ABUKCHUSA TBEPAOTO,
[TCJIa BOKPYT HEIMOABMKHOM OCH)»
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N4

4

OF

[No

KakoB xapakTep 3aBHCUMOCTM MOMEHTa HMHEPLUHU OT
paccTosiHusl, Ha KOTOPOM HaXOAWUTCA TEJIO OT OCH
Bpamenusi? B nannoii pabote. I[loctpoiite rpaduk >ToH
3aBHCUMOCTH.

Kak 3kcniepuMeHTalIbHO ONpEAEIAeTCS MOMEHT HHEPLIUY
Tena B JaHHOM JJabopaTopHOM padoTe?

Kakue 3aKkoHBI COXpaHEHHs] MPUMEHSIOTCS AJi1 BBIBOJA
pacuetHbix (opmyn? I[lomyuure dbopmyny nns pacuera
MOMEHTa UHEPIIMHU MasiTHUKA.

KakoBa 3aBUCHMOCTb YIJIOBOTO YCKOpPEHHS Tela OT
MOMEHTa NPWIOKEHHBIX K HEMY CHWJI U MOMEHTa
unepiuu  tena?  Iloctpoiite  rpaduk  maHHOM
3aBHCHUMOCTH

Kax Ha mastHuke ObGepOeka MOTYT ObITh ONpEIENICHBI
YyIJI0BO€ YCKOPEHHME, MOMEHT JCHCTBYIOIIUX CHI U
MOMEHT UHEPIHH?

Kak B maHHOW paboTe paccUMTHIBAeTCs IMOTPELIHOCTD
ONpe/esieHus] MOMEHTa HHEpLMH Tejla OTHOCHUTEIBHO
IIPOM3BOJILHON OCH BpalleHus?

[IponeMoHCcTpUpYyIITE BO3MOKHOCTh IPUMEHEHUS CPEIbI
MicrosoftExcel (unam npyroit cpensl) miast o6paboOTKH
AKCIEPUMEHTAIbHBIX TAHHBIX.

5 «OmpeneneHue  XapaKTEpUCTHK  3aTyXarOLIUX

KOJIEOaHMI (1)I/I3I/ILI€CKOFO MasaTHHUKa»

~

o

N

[Touemy xosneOaHMsI MasTHHKAa B JAHHOH pabote OymyT
3aTyXalolluMH, Jaxe npu BBIKJTIOYEHHOM|
AJIEKTpOMAarHuTe?

3anuiuTe ypaBHEHHUs 3aTyXaloUIMX M He3aTyXaroUHX
KOJICOAHUH, CPABHUTE HX.

Kak amrmuryga 3aryxarommx Koyie0aHH 3aBHCHUT OT
BPEMEHH U OT 4YHcia KojueOaHu?

KakoB ¢usuueckuii cMbICT BETUYMH MPUMEHUTENBHO K
MaHHOM paboTe: HavaibHas aMIUIUTYyAa KOJIeOaHMH,
HavanpHas ¢dasza  kosjeOaHuM, KpyroBas 4acToOTa
KosebaHuii, mepuon  KonebaHuid,  KOdpPuIMEHT
3aTyXaHus, BpeMsl peJakcaluy, JorapupmMuueckui
JEKpEeMEeHT  3aTyxaHus, J00poTHOCTh. Kak oHH
MeHs0TCS ¢ pocToMm U?

Kak  MeHSIOTCS ~ XapaKTepHCTUKU  3aTyXaroIluX
KojeOaHUil ~ HayanpHas ~ aMIUIMTyAa  KoyieOaHMiA,
HavanpHas daza  KkojeOaHWM, KpyroBas  4acToOTa
KojeOaHuii, mepuoy  KonebaHwid,  Kod(duImeHT
3aTyXaHHs, BpPEMs peIaKCcalluH, JOrapuPpMHUCCKUMI
JNEKPEeMEHT 3aTyXaHusi, JOOpPOTHOCTb €CJIU OJUH U3
napaMeTpoB JAHHOTO (PU3HUYECKOTo MasitTHUKa: [, m, L |
k yBenmuutcs (In60 yMEHBIIUTCS) MPH (PUKCUPOBAHHBIX
3HAUEHUSX OCTABIINXCS?

Jns dero, B pgaHHOM pabote, rpaduku CTposST B
JorapudpmuyeckomMmacirade?
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/. TlpopeMOHCTpUpYHTE BO3MOKHOCTh MPUMEHEHUS CPEJIb]]
MicrosoftExcel (umu apyroit cpemsl) s 00pabOTKH|
AKCIIEPUMEHTATbHBIX TAHHBIX.

No 11 «I/I3yquI/Ie CTaTUCTUYCCKUX 3aKOHOMepHOCTeﬁ))

|. KakoBo pacmpeneneHue apoOH Mo syeikam Ha JIOCKe

[Nanerona? Kakoe pacripezesieHre aHaIOTUYHO TaHHOMY]

B MKT?

KakoBo pacmpeneneHue 3JIEKTPOHOB 1O  MOJIYJIIO

CKOpPOCTH B JaHHOW pabore? UTO MNpoUCXOTUT MpH

HN3MCHCHHHU HAIIPSAKCHUA Hakaja?

B.  Kakue cratucTuyeckue METOABI TMPUMEHSIOTCS B
JaHHOM paboTe?

. IIpomeMoOHCTpUpPYHTE BO3MOKHOCTb IPUMEHEHUS CPE/Ib]
MicrosoftExcel (wmm apyroii cpenmbl) st 0OpabOTKH]
HKCIIEPUMEHTATbHBIX TAHHBIX.

184

Ne 14 «Ompenenenue mokazaTens anauadaTbl METOJIOM|
Knemana u Jlesopmay

OO0bsicHUTE X0 SKCIIEPUMEHTA U PE3yJIbTaThl pacyeTa.

HazoBute mponeccsl, IpOUCXOASIINE C Ta30M, B XOJ€

AKCIIEpUMEHTa W U300pa3uTe uX rpauyecKu.

3. 3amummre ypaBHeHMs AN BbIBoga  (OpMYJIb]
rmoxasareis aguadaTsl.

4. TlponeMoHCTpUpPYHTE BOZMOKHOCTh IPUMEHEHUS CPEIbI
MicrosoftExcel (wmm apyroi cpenbl) st 00pabOTKH|
AKCIIEPUMEHTATBHBIX TAHHBIX.

5. Kak B manHoW paboTe MUHUMHU3HPYETCS MOTPEITHOCTD

AKCIIEPUMEHTATBHBIX TAHHBIX ?

N —

Ne 21 «MHccnenoBanue 3JIEKTPOCTATUYECKOTO TOJS €
[TOMOIIIbIO 30H1a»

[. Yto Takoe HaNpsHKEHHOCTH AeKTpuueckoro mnois? Kay
rpadudecku NpEeJCTaBUTh pacripesiesieHIe
HaANPsDKEHHOCTH B Pa3HBIX TOYKAX 3JEKTPUUYECKOTO MOJIs
B JIaHHOU paboTe?

Uro Takoe moTeHuuan 3jaeKTpocTaThueckoro noius? Kak
rpauuecKu MpeaCTaBUTh paclipe/ielieHle TOTeHIMaNa B
Pa3HBIX TOYKAX MEKTPHUECKOTO MO B JTaHHOH padoTe?
8. UeMy paBHa paboTa MO NEpEeMELICHHIO 3apsia BJOJIH
SKBUIIOTEHIIMAJIbHOW IOBEPXHOCTH M IO 3aMKHYTOMY]
KOHTYpY, OIPaHMYEHHOMY YYacTKaMH CHJIOBBIX H
SKBUIIOTEHIMATIBHBIX JUHUI? Bbluncnute paboTy 1O
HepeMeIleHHIO 3apsa Mo 3aJaHHOH TpaeKTOpuH.

. Kaxk WU3MEHUTCS KapTHHA CHJIOBBIX u
SKBUNOTEHIMAIbHBIX  JMHUH  OpU  yBEJIUYEHHUH
(YMEHBIIEHUN) HAPSHYKEHHOCTU MEX]TY 3JIEKTPOAaMU?

N4
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Ne 24 «Pacmupenne mnpejena H3MEPEHHs] aMIepMeTpa)
[TOCTOSIHHOT'O TOKa)»

. KakoB mnpuHIMII JEHCTBUS 3JIEKTPOU3MEPUTEIbHBIX|

pubOpoB MarHUTORJIEKTPUIECKOTO u
AJIEKTPOMArHUTHOTO THIIA, MPUMEHSIEMBl B JaHHOW
pabote?

P. UTo HaA3BIBAlOT TOKOM TIOJHOTO  OTKJIOHEHUS W
HaIpsHKCHUEM MIOJTHOTO OTKJIOHEHHS

AIEKTPOU3IMEPUTENILHOTO Mpudopa?

B. Kakum 00pa3oM BKIIIOYAIOT aMIEpMETP U BOJIBTMETP B
ANEKTPUYECKYI0 LeMb JJIs H3MEPEHHs TOKa WU
HanpspkeHusa? [IpoaeMOHCTpUupyiTe HaABbIKK BKIIOUCHHUS]
3TUX MPUOOPOB B FIEKTPUUECKYIO LICTIb.

i, Uto Takoe myHT? JlJIsi 4ero M Kak OH HUCIOJIb3yeTcs?
IIponeMOHCTpUPYHTE UCIIOIB30BAHUE LITYHTA.

b.  Uto Takoe nob6aBouHOoe conmpoTuBienue? /s yero u kag
OHO UCIIOJIB3YETCS? [IponemoHcTpUpPYHTE
UCIOJIb30BaHUE 100aBOYHOTO COMPOTHUBIICHUSI.

h. [IponemMoHCTpUpyHTE BOZMOKHOCTh IPUMEHEHUS CPE/Ibl
MicrosoftExcel (umm apyroit cpemsl) s 00pabOTKH|
AKCIIEPUMEHTANIbHBIX JIAHHBIX.

/. Kak B maHHOW paboTe MHHHUMH3HUPYETCS IMOTPEUTHOCTH
AKCIIEPUMEHTAJIbHBIX TaHHBIX?

No 28 «OmnpeneneHre WHAYKTUBHOCTH  KATYIIKH U
MarHUTHOM MPOHUIIAEMOCTH (hePPOMArHUTHOTO TeJiay»

|. Kakue npubopbl NpUMEHSJIUCh B JaHHOW paboTe s
onpeenuss MapaMeTpOB IOCTOSHHOTO U IIEPEMEHHOIO
TOKa?

[Tomyuure  ¢dopmyny  ans  pacdera  IOJIHOTO

COIIPOTUBIICHUS Lenu MIEPEMEHHOTO TOKa,

UCTOJIb3yeMON B laHHOM paloTe (MM MpeicTaBIeHHOM

IIPETOAABATEIIEM).

B. Kak ompezensanach MHIYKTMBHOCTb KaTyIIKU B JAaHHOM
pabore? Kakum eme cnocoOOM MOXKHO OIPEIeITUTh
WHAYKTUBHOCTB?

. IlponeMoHCTpUpPYHTE BO3MOXKHOCTh IPUMEHEHUS CPE/IbI
MicrosoftExcel (wnmu npyroit cpensl) ans o6paboTkH
AKCIEPUMEHTAIbHBIX TAHHBIX.

N4

2 cemecTp

No 32 «Omnpenenenne paanyca KpUBU3HBI JIUH3BI U TOJOCHI
POMyCKaHus CBETO(UIBTPA C MOMOIIBIO KoJiel] HproToHa
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|. Kak o0bscHseTcs nosBienue konel Herorona?

[Tomyuute dopmymsl uisi pacyeTa paguyCcoB TEMHBIX H|

cBeTIbIX Kojen HeroToHa.

8. Ilomyuure QopMyny g oOmOpeneicHUss paanycal
KPUBU3HBI JINH3HI.

. Kak B naHHON paboTe MUHUMH3UPYETCS MOTPEIIHOCTb
SKCIEPUMEHTAJIbHBIX JIAHHBIX?

7

Ne 34 «OmnpegeneHre JJIMHBI CBETOBOWM  BOJIHBI U
XapaKTEPUCTUK TU(MPAKITUOHHON PEIISTKID

|. KakoBbI mapamMeTpbl U XapaKTEepPUCTUKU TU(PAKIIMOHHON
pELIETKH, IPUMEHAEMOI B 3KCIIEpUMEHTE?

[Tonyuure Gpopmyiy uist OnpeesieHus: JTMHBI CBETOBOM
BOJIHBI IPU AU(PaKIMK HA TU(PPAKIMOHHON peleTKe.

B. KakoBo mpakTuyeckoe MpUMEHEHHE AU(PPaKIUOHHBIX|
perieTok?

t. Kak B maHHOW paboTe MHHHUMH3HUPYETCS IMOTPEUTHOCTH
AKCIIEPUMEHTAIbHBIX IaHHBIX?

~

No 35 «OmnpeneneHne KOHIEHTPALMM PAcTBOPOB caxapa U
[TOCTOSTHHOW BpPAILICHUS»

[. Ha OCHOBE KaKoro SIBJIEHUS onpeaesieTcs
KOHIEHTpalusi  pacTBopa  caxapa B JaHHOM
AKCIIEpUMEHTE?

[TosicHauTe yCTpPOMCTBO M NPHUHLMUIN JEHCTBUS IPU3MBI
Huxomns

8. IlosicHuTe  yCTpOWCTBO M MPUHLMI  JIEUCTBUS
IIOJIyTEHEBOI'O CaxapuMeTpa

. Kax B naHHOM paboTe MHHHUMU3UpPYETCS MOTPELIHOCTb
AKCIEPUMEHTAIbHBIX TaHHBIX?

N4

Ne 36  «CHsTHE  BOJIbTAMIIEPHBIX  XapaKTEPHUCTHUK|
(boTORIIEMEHTA U ONPE/IeNIEHHE €T0 TyBCTBUTEILHOCTI

[. TIpoananusupyiiTe nosyueHHbIE B JaOOpaTOPHON paboTe]
BAX

Kak omnpenensercs mnocrosHHas Ilnanka B JgaHHOM
AKCIIEPUMEHTE?

B. Kak B nmaHHO# paboTe MHUHUMU3UPYETCS IMOTPEIIHOCTD
HKCHEPUMEHTAIbHBIX JaHHBIX?

t. Kax B maHHO# paboTe paccCUMTHIBAETCS MOTPEIIHOCTH
onpezaeneHus: noctosHHou Ilnanka?
[IponeMoHcTpUpyiTE BO3MOKHOCTH IPUMEHEHUS CPE/IbI
MicrosoftExcel (umum apyroit cpemsl) s 00pabOTKH|
AKCIEPUMEHTAIbHBIX TaHHBIX.

N4

"4
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No 41 «MccnenoBanue Bo30ykKI€HUsI aTOMOB Ta3a

BO36y>K,Z[CHHI)IX COCTOSIHUM aToMa BOJOpOaa»

No 51 «M3yueHne 3aKOHOMEPHOCTEN Ol-pacrajiar

I/II[eHTI/I(I)I/IKaI_[I/IH PaaruOAKTUBHLBIX ITPCIIAPaTOB»

OObscHUTE MPUHLMII ONPENEICHUS BO30YXKIECHHBIX
COCTOSIHUI aTOMOB ra3a B 9KCIIEpUMEHTE?
[Tosicuute npuHLIUI PabOTHI 3JIEKTPOHHOM JIAMITBI
B kakoM auamna3soHe 3JEKTPOMAarHUTHBIX BOJIH JIEKHUT
U3yyeHue BO30YKIEHHBIX aTOMOB IapoOB pPTYTH U
nouemy”?

Kak B JaHHOM »KcnepuMeHTe omnpezensercs 00J1acTb
JIOKQJIN3AaLlMA JIEKTPOHA U KaK IIOJyYECHHBIE JIaHHBIC
COIVIACYIOTCS C TEOPETHYECKUMH MIPEAIOChIIKaMU?

42 «OrmpeneneHre TIaBHBIX KBAHTOBBIX  YHCE]]

[TosicHuTe  yCcTpOMCTBO WM TPUHIUI  paboOTH]
CIIEKTPOCKOIIA, UCTIOJIb3YEMOT0 B JaHHOU paboTe
[Tonmyuure Gopmyny sl ONpeAeNUHUS  TJABHBIX
KBAaHTOBBIX 4YHCeNI BO30YXKICHHBIX COCTOSHHUI aTroma
BOJOPOJIa U IPYTHX BOJOPOAOINOI00HBIX aTOMOB
Uro Ha3bIBaeTCS IPagyUupPOBOYHBIM Tpadukom?
[IponeMoHCcTpUpyiITE BO3MOKHOCTh IPUMEHEHHUS CPEIbI
MicrosoftExcel (wnm npyroit cpemsl) miast oOpaboTKH
AKCIIEPUMEHTAIbHBIX TaHHBIX

Uro Takoe aKkTUBHOCTb PAJMOAKTHUBHOTO 3JIEMEHTA, €€
BBIUYHCJIEHUE U €AVHULIBI U3MEPEHUSI.

B 4em coctout 3akoH I'eitrepa - Herrona?

Kax onieHuTh 3HEpruto o - 4acTUIlbl?

YcerpoiictBo M mpuHIMN paboThl cyetunka ['eifrepa-
Mromepa.

[IponeMoHcTpUpyiiTE BO3MOKHOCTh MPUMEHEHHUS CPEIbI
MicrosoftExcel (unam npyroit cpensl) miast oO6paboOTKH
AKCIIEPUMEHTAIbHBIX TaHHBIX

53 «OmnpeneneHre MaKCUMaJIbHON 3HEPruu [B-4acTull Y|

Kakue m3BecTHBI pa3HOBHIHOCTH Oera-pacmana? Kakas
13 HUX UCCJEAYEeTCs B JAHHOM HKCIIEpUMEHTE?

B kakux nauanasoHax HaxoJATCS NEPUOBI MOJTypacnaial
U DHEepruu 6eTa- pacnaja IpUPOTHBIX PATHOHYKIHI0B?
KaxoBbl 0OCHOBHBIE 0COOCHHOCTH B3aMMOJICHCTBUSI OeTa-
YaCcTHI] C BEIIECTBOM?

[IponeMoHCcTpUpYyITE BO3MOKHOCTh IPUMEHEHUS CPE/IbI
MicrosoftExcel (umum apyroit cpemsl) st 00pabOTKH
AKCIIEPUMEHTAIIbHBIX JTAHHBIX




0) Ilopsinok mnpoBenAeHHUs] NPOMEKYTOYHOW ATTeCTAllMHM, IOKa3aTeJu W KpPHUTePHH
OLICHUBAHMSA:

[TpomexxyTouHast aTTecTanus 1Mo AUCHUILIHHE «DH3MKa» BKIIOYACT TEOPETHYECKHUE BOMPOCHI,
MO3BOJIAIOIINE OLEHUTh YPOBEHb YCBOCHUS O0YYAIOUIMMHUCS 3HAHHUM, U MPAKTUYECKHE 3aJaHuUs,
BBISIBJISIFOIIME CTETICHb C()OPMHUPOBAHHOCTH YMEHUI M BJIaJeHUi, mpoBoauTcs B Gopme 3ayera
(1 cemectp) u B popme 3k3ameHa (2 cemectp).

3auer oOydaromiuecss TMOJy4alOT B  pe3yibTare BBIIOJHEHUS BCEX BHUAOB  padoT,
MPEeyCMOTPEHHBIX BO 2 CEMECTpe M3y4YeHHs NaHHOW NUCUUIUIMHBL. B cilydae HeBBINIOIHEHUS,
3a4eT NpPOBOAUTCS B (Qopme coOecelnoBaHUS IO BOMPOCAM COIJIACHO IMEPEYHIO BOMPOCOB K
3auery.

Iokazamenu u Kpumepuu ouenueanus sauema:

- Ha OLEHKY «3a4TeHO» OOYy4YaloIIMHCs JAEMOHCTPUPYET YPOBEHb, HE HHXKE IOpPOTOBOTO,
c(OPMHPOBAHHOCTH KOMIETEHIMI: B XO/J€ KOHTPOJIBHBIX MEPOIPUATHI MOTYT JOIMYCKaThCS
OLIMOKH, MOMET TMPOSBIATECA OTCYTCTBUE OTAEIBHBIX 3HAHWHM, YMEHUI, HaBBIKOB,
00yYaroImuiCst MOTYT UCTIBITHIBACT 3HAUYUTEIIHHBIC 3aTPYTHEHUS TIPU OTIEPUPOBAHUH 3HAHUSMU U
YMEHUSAMH [IPU UX MIEPEHOCE HA HOBBIE CUTYalUU.

- Ha OLIEHKY «HE 3aYTeHO» OOYyYalOIIMHCS He MOXKET MOKa3aTh 3HAHHUsS Ha MOPOTOBOM YPOBEHb
c(OPMHPOBAHHOCTH KOMIICTCHIIUH, T.e. OOyYaroOmIMiCS HE TIOKa3bIBa€T 3HAHHUE OCHOBHOTO
MaTepHuaia B o0beMe, HEOOXOIMMOM ISl MIPEACTOSIIEH MPpopecCHOHATBHON AEATEIbHOCTH; HE
CIIOCOOEH apryMEHTHPOBAHHO W IIOCIIENOBATENFHO H3JIaraTh, JOMYCKaeT IpyOble OIHOKH B
OTBETaX; HE MOXET II0KAa3aThbUHTEJUICKTyalbHbIe HABBIKM pPEIICHHS MPOCTHIX 334a4. HeE
MOJITBEPKIAET OCBOCHUE KOMIETECHITUH, TPEyCMOTPEHHBIX TIPOTPAMMON.

IK3amen 1O JaHHOW JUCUUILINHE IMPOBOAUTCA B yCTHOﬁ (bOpMe 110 3K3aMCHAIIMOHHBIM 6I/IJ'ICT8.M,
KXl H3 KOTOPBIX BKJIKOYACT 2 TCOPCTUUCCKHUX BOIIPOCAa WU OAHO MNPAKTHYCCKOC 3aJJaHUC

(3amauy).
Ilokazamenu u Kpumepuu oyeHUBAHUA IKIAMEHA:

— Ha OLEHKY «OTJIHYHO» (5 OamioB) — oOydaromuiics JE€MOHCTPUPYET BBICOKUIl ypOBEHBb
C()OPMHUPOBAHHOCTH KOMIIETEHIMH, BCECTOPOHHEE, CHUCTEMAaTU4YeCKOe M TIyOOKoe 3HaHue
y4eOHOro Marepuajia, CBOOOJHO BBINOJHAET IMPAKTHUYECKUE 3aJaHMs, CBOOOIHO ONEpUpPYET
3HAaHUSMM, YMEHUSIMH, IPUMEHSET UX B CUTyallUsaX MOBBIIIEHHON CI0KHOCTH.

— Ha OLEHKy «xopomo» (4 Oamia) — oOywarouiuiics JEMOHCTPUPYET CpPEIHUN YpOBEHb
CCbOpMI/IpOBaHHOCTI/I KOMHCTCHHHﬁI OCHOBHBLIC 3HaHHA, YMCHHSA OCBOCHBI, HO OJOIIYCKarOTCsA
HE3HAYUTCIIbHBIC OHII/I6KI/I, HCTOYHOCTH, 3aTpyAJHCHHUA TIIpU AHAJIUTUYCCKHUX OIICpalugx,
nepeHoce 3HaHWH ¥ YMEHHUI Ha HOBBIE, HECTAH/IAPTHBIE CUTYAIINH.

— Ha OLIEHKY «YAOBJIETBOPHUTEJBLHO» (3 Oaymta) — oOyyaromuicss JeMOHCTPUPYET IOPOTOBBIN
YpOBEeHb C(OPMHUPOBAHHOCTH KOMITETEHIIMI: B X0JI¢ KOHTPOJIBHBIX MEPONPHUSATHIA JTOMYCKAIOTCS
OmMOKH, TPOSBIAETCS OTCYTCTBHE OTACIBbHBIX 3HAHUHM, YMEHHMH, HAaBBIKOB, OOYyYaroIIuiics
UCHBITHIBACT 3HAYUTENIbHbIE 3aTPYJHEHUS MPU ONEPUPOBAHUN 3HAHUSMHU U YMEHUSMU MPU HUX
MIEPEHOCE HA HOBBIE CUTYaIUH.



— Ha OIICHKY «HEY/0BJIEeTBOPUTEILHO» (2 Oamna) — o0yJaronuiicss IEMOHCTPUPYET 3HAHUS HE
o6onee 20% TEOpEeTHUECKOTO MaTepuasna, JOIMYCKaeT CYIICCTBCHHBIC OIMUOKU, HE MOXKET
MOKa3aTb MHTCJUICKTYaJIbHBIC HABBIKKW PCIICHUA IMTPOCTHIX 3a1a4.

— Ha OLICHKY «HEYAO0BJIeTBOPUTENbHO» (1 6ayun) — oOyyaromuiicss He MOXKET MOKa3aTh 3HAHUS
Ha YpOBHE BOCIPOU3BEICHUS U OOBACHEHHS MHGOPMALUM, HE MOXKET NOKA3aTb UHTENNEKTYaNbHblE
HaBbIKM PeLIeHNA NPOCTbIX 3343au.
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