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JIner akryanusanun padoueli nporpaMmbl

PaGouasi mporpaMma nepecMoTpera, o0cykaeHa u ofo6pena uis peanusanuu B 2020 - 2021
yueGHOM rofy Ha 3aceqanuy kadenpel Pusuxu
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PaGouast mporpaMma mepecMoTpena, 06¢cyskieHa i ogo6pena s peatusaunu B 2021 - 2022
yueGHOM rojy Ha 3aceaHnu kapenpsl DOU3NKH

¥

[Tporokonor _ 20 r. Ne

3aB. kadeapoii M.B.—A—pxynuc
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1 Iles1u ocBOCHUS TN CHMILTHHBI (MOYJI51)

[TonydeHue CTyneHTaMH OCHOBOIOJATAIOUIMX TPEACTABICHHH O (yHIaMEHTaIbHOM
CTPOCHMM Marepud ¢ (PU3MYECKUX NPUHIMINAX, JISKAIUX B OCHOBE COBPEMECHHOMU
€CTECTBEHHOHAYYHOH KapTUHBI MHpa; (OPMHPOBAHME Yy CTYAECHTOB COBPEMEHHOTO
€CTECTBEHHO-HAyYHOTO MHUPOBO33PCHHUS; PA3BUTHE HAYyYHOTO MBIIUICHUS H PACIIUPEHHE
HAYYHO-TEXHUYECKOTO KpPYyro3opa; OBJaJCHHE OCHOBHBIMH (H3MYECKUMH KaTETOPUSIMH,
HNOHATHAMU M (PyHIAMEHTAIbHBIMU (DU3UYCCKHUMHU 3aKOHAMU; IIOJIyYCHHE NPEICTaBICHUN O
(byHIaMEHTATBHBIX KOHIETIIMSIX COBPEMEHHOTO €CTECTBO3HAHMUS KaK Pe3yIbTaTa HCTOPHUECKOTO
npolecca; OBJaJCHUE NMPHEMaMH W METOJAaMHU PEIICHUs KOHKPETHBIX 3a7ad M3 Pa3IHYHBIX
obsactell ()M3MKH, YMEHHS BBIICIUTh KOHKPETHOE (DU3NYECKOE COJepKaHUE B IPUKIIATHBIX
3ajayax Oyayliedl npodecCHOHaIbHOM JAeATEIbHOCTH; (POPMHPOBAHHE HABBIKOB IPOBEICHHS
(GHU3MYECKOTO OSKCHEPHUMEHTa, IIO3BOJIIOIIMX WM  BIIOCIEJACTBUU OBJIAJETh KOMIUICKCOM
komnereHmid, npexycMoTpeHHbix @OI'OC BO mno nampasnenmto mnoarorosku 08.03.01
«CTDOHTEIBCTBO.

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

Jucrumirna Ou3nka BXOIUT B 0053aTENbyI0 YacTh Y4€OHOTO TIaHa 00pa30BaTeIbHOM
IPOTPaMMBI.

Jins  w3ydeHWs ~ TUCHMIUIMHBI ~ HEoOXoauMbl  3HaHUs  (YMEHHUS,  BIAJICHHSA),
c(OpMHUPOBAHHBIC B PE3Y/IbTATE U3YUCHHS JUCITUTUTUH/ IPAKTUK:

Huctmmumna «@usuka» 0a3upyercss HAa  eCTECTBEHHOHAYYHBIX  JUCHUIUIMHAX:
MareMaTuka, Gu3HnKa, XUMuUs B 00bEME CpeAHEH MIKOJIBL.

3HaHus (YMEHHUs, BIaJIeHHs), OJIYYEeHHbIE MIPU U3YYEHUHU AAHHOW TUCLUIUIMHBI OyayT
HEOOXOAUMBI JUISl U3yUCHUS U CIUTLTIH/TIPAKTHK:

ConpoTHBIIEHHE MaTEpHAIOB

ITonroToBka K cjaue u caaya rocyapcTBEHHOT0 IK3aMeHa

CrpourenbHas (pusmka

3 Komnerenuun odyuarouierocs, popMupyemMbie B pe3yJibTaTe 0CBOEHUS

AUCHHUILUIMHBI (MOYJI5) ¥ IJIAHUPYEMBbIe Pe3yIbTAThI 00y4YeHH s

B pesynbrate ocBoeHMs AMCUMIUIMHBI (Moayins) «®Pusuka» oOydarouiuiics AOIKeH
00Ja1aTh CIEAYIOIMMU KOMIIETEHIIUSIMU:

KO)I HHJUKaTOopa I/IHILI/IKaTOp JOCTHIXXCHUA KOMIICTCHIITNN

OIIK-1 Cnocoben peuiaTh 3aaa4un HpO(i)eCCHOHaHLHOﬁ ACATCIIBHOCTH Ha OCHOBEC UCITIOJIb30BaHUA
TCOPCTUUCCKUX N TMPAKTHYECCKUX OCHOB CCTCCTBCHHBLIX W TCEXHUYCCKUX HAYK, a TaKXe
MATEMATHYCCKOI'O armapara

OIlIK-1.1 Omnpenensier XapakTepUCTHKU (U3NYECKOTO M XUMHYECKOro Ipolecca
(sIBIIEHUS), XapaKTEPHOTO U1 00BEKTOB NMPO(hecCHOHAIBHON AEATENbHOCTH,
Ha OCHOBEC TCOPETUICCKUX U SKCIICPUMECHTAJIbHBIX I/ICCJ'IeJIOBaHI/Iﬁ

OIlK-1.2 Hcnonws3yeT TeopeTHdyecKue OCHOBBI TEXHUYECKHUX HAYK JUIsI TPUMEHEHUs
MHHOBAIIMOHHBIX TEXHOJIOTHH Ha peaJIbHBIX CTPOUTENBHBIX 0OBEKTOB

OIIK-1.3 Pemraer wmHXeHepHbIe 3a7aud C TOMOIIBIO MaTeMaTHYECKOro ammapara
BEKTOPHOW anreOphl, aHAIUTHYECKOM TEeOMETPUHM U MaTeMaTHYECKOTro
aHaIn3a

OIlK-1.4 Pemraer Teopermueckue 3amayd B OOJIACTH TEIUIOTEXHHKH, THIPABIUKH,

TEIIOMAacCOOOMEHA, UCIIOJIBb3Ys hyHIaMEHTAIbHBIC 3HAHUS




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

YUCJIC:

— KOHTaKTHas paborta — 163,9 akan. 4acos:
— aynuropHas — 158 akan. gacos;
— BHeayuTopHas — 5,9 akaj. yacoB

— caMocCTosTeNbHAs paboTa — 52,4 akaJl. 4acos;

— MOJTOTOBKA K dK3aMeHy — 35,7 akaj. yaca

<DopMa aTTeCTaluu - 3a4€T, 9K3aMCH

Paznein/ rema
JCIUATIIUHEI

Cemectp

AynuropHas
KOHTaKTHas pabora
(B akaj. yacax)

Jlek.

11a0.

3aH. 3aH.

MIPaKT.

CaMocTrosTenbHas

paboTa cTyeHTa

Bug
CaMOCTOSITEILHOMN
padoThI

dopma TEKyIIEro
KOHTPOJIS
YCIIEBaEMOCTH U
MPOMEKYTOTHOM
aTTecTaluu

Kon
KOMIIETEHLIUN

1. dusnueckue
MEXaHUKH

OCHOBBI

1.1 Kunematnka
MOCTYMATEIBHOTO "
BpAIIATENbHOTO JIBIKCHHUS

MOATOTOBKA K
MPaKTUYECKOMY
3aHATHIO;
BBINOJIHEHNE
MIPaKTHIECKUX
pador (M/13);
ayIUTOPHBIE
KOHTPOJIbHBIC
pabotsr (AKP);
CaMOCTOSITETIbHOE
H3yueHHEe yueOHOU
U Hay4yHOH
JUTEPATYPHI B TOM
qucIe
JNEKTPOHHBIX
DECYDCOB.

MpoBEpKa
HHIUBUIYaTbHBIX
3a1ad4;
cemunap Ne 1;

OIIK-1.1,
OIIK-1.2,
OIIK-1.3,
OIIK-1.4

12 Junamuka
MOCTYNATEIbHOTO u
BpAIIATEIBbHOTO JIBHKCHHS

2 4/11 2

MOATOTOBKA K
nabopaTopHOMY,
CEeMUHAPCKOMY U
MIPaKTUYECKOMY

3aHATUIO;

BBINOJIHEHNE

MPaKTHYECKUX

pabot (M3);

ayIAUTOPHBIC

KOHTPOJIbHBIE

pabotsl (AKP);
CaMOCTOSITENIbHOE
u3ydyeHue yueOHoH
W Hay4HOU
JUTEPATyphbI B TOM
qucie
IEKTPOHHBIX

pecypcosB.

IPOBEpKa
UHINBHIYaIbHBIX
3amad;
3aIuTa
71a00paTOPHBIX
pabot Ne 4;
cemuHap Ne 2;

OIIK-1.1,
OIIK-1.2,
OIIK-1.3,
OIIK-1.4




MCXaHUKC

1.3 3akoHBI COXpaHCHUS B

6/31

2/11

MOATOTOBKA K
nabopaTopHOMY,
CEeMUHAPCKOMY U
MPAKTHIECKOMY

3aHSTHIO,
BBITIOJTHEHNE
MPaKTHICCKUX
pabot (M3);
ayJIUTOPHBIE
KOHTPOJIbHBIE
pabotsl (AKP);
CaMOCTOSTENEHOE
H3yueHHe yuyeOHOU
Y Hay4HOU
JUTEPATyphl B TOM
qHCIIe
AIIEKTPOHHBIX
pecypcoB.

MpOBEpKa
WHUBUAYaITbHBIX
3a/1a4;
3amura
nabopaTopHO
paboter Ne 1,
cemuHap Ne 3;

OIIK-1.1,
OIIK-1.2,
OIIK-1.3,
OIIK-1.4

KoJIeOaHHUS U BOJIHBI

1.4 MexaHudeckue

4/11

MOATOTOBKA K
nabopaTopHOMY,
CEeMUHapCKOMY U
MPAKTHIECKOMY

3aHATHIO;
BBITIOJTHEHNE
NPaKTUIECKUX
pabot (M/13);
ayUTOPHBIC
KOHTPOJIbHBIE
pabotsl (AKP);
CaMOCTOSITETTbEHOE
u3ydyeHue yueOHoi
W Hay4HOU
JIMTEPATYpPhl B TOM
qrcie
DJIEKTPOHHBIX
pecypcoB.

MpoBepKa
HHIUBUTYaJIbHBIX
3a1a4;
3ammTa
71a00paTOPHBIX
pabot Ne 5, 7;
cemuHap Ne 4;

OIIK-1.1,
OIIK-1.2,
OIIK-1.3,
OIIK-1.4

MCXaHHKa

15 PenstuBucTckas

/11

2,1

MOATOTOBKA K
nabopaTopHOMY,
CEeMUHapCKOMY U
MPAaKTUYECKOMY

3aHATHIO,
BBINOJIHEHNE
MIPaKTHIECKUX
pabdor (M/13);
ayJIUTOPHBIE
KOHTPOJIbHBIC
pabotsl (AKP);

CaMOCTOSITETbHOE

M3y4YeHHe yaeOHOH

U Hay4yHOU
JIUTEPATyphl B TOM

qrcne

AJIEKTPOHHBIX

pecypcoB.

IIpoOBEpKa
WH/IMBUTYaJIbHBIX
3ajay;
OTYET O
BBINOJIHEHUU
BUPTYaIbHOMN
11a00paToOpHBIX
pabotsr Ne 1,
cemunap Ne 5;

OIIK-1.1,
OIIK-1.2,
OIIK-1.3,
OIIK-1.4

Wroro no pazneny

12

14/511

821

7,1

TCPMOJUHAMHUKA

2. Cratuctuyeckas (Qu3HKa |




(usmka

2.1 CratucTrieckast

4/11

2/11

MOATOTOBKA K
nabopaTopHOMY,
CEeMUHAPCKOMY U
MPAKTHIECKOMY

3aHSTHIO,
BBITIOJTHEHNE
MPaKTHICCKUX
pabot (M3);
ayJIUTOPHBIE
KOHTPOJIbHBIE
pabotsl (AKP);
CaMOCTOSTENEHOE
H3yueHHe yuyeOHOU
Y Hay4HOU
JUTEPATyphl B TOM
qHCIIe
AIIEKTPOHHBIX
pecypcoB.

MpOBEpKa
WHUBUAYaITbHBIX
3a/1a4;
3amura
nabopaTopHO
paboter Ne 11;
cemuHap Ne 6;

OIIK-1.1,
OIIK-1.2,
OIIK-1.3,
OIIK-1.4

2.2 TepMouHaMuKa

4211

2/11

MOATOTOBKA K
nabopaTopHOMY,
CEeMUHapCKOMY U
MPAKTHIECKOMY

3aHATHIO;
BBITIOJTHEHNE
NPaKTUIECKUX
pabot (M/13);
ayUTOPHBIC
KOHTPOJIbHBIE
pabotsl (AKP);
CaMOCTOSITETTbEHOE
u3ydyeHue yueOHoi
W Hay4HOU
JIMTEPATYpPhl B TOM
qrcie
DJIEKTPOHHBIX
pecypcoB.

MpoBepKa
HHIUBUTYaJIbHBIX
3a1a4;
3ammTa
1a00paToOpHOH
paboter Ne 14;
cemuHap Ne 7;

OIIK-1.1,
OIIK-1.2,
OIIK-1.3,
OIIK-1.4

Wroro no pazneny

8/3U

4/21

3. DIEKTPUUYECTBO U MAarHETU3M

nmoJji€ B
BCIICCTBEC

BaKyyMe

n

3.1 DnekTpocTaTHYecKOe

B

4/11

2/11

MOJITOTOBKA K
nabopaTopHOMY,
CEMHHAPCKOMY U
MIPaKTUYECKOMY

3aHATHIO;
BBINOJIHEHNE
MIPAKTUYECKUX
pabdor (M13);
ayJIUTOpPHBIE
KOHTPOJIbHBIC
pabotsl (AKP);

CaMOCTOSTETbHOE

M3y4YeHHe yaeOHOH

U Hay4yHOU

JIUTEPATYpPHI B TOM

qrcne

JIEKTPOHHBIX

pecypcos.

MpoBepKa
WHIUBUAYATBHBIX
3ajad;
3anmra
nabopaTtopHO
pabotsr Ne 21;
cemuHap Ne 8;

OIIK-1.1,
OIIK-1.2,
OIIK-1.3,
OIIK-1.4




3.2 ITocTOsAHHBIH
SJEKTPUIECKUI TOK

421

2/11 1

HOJATOTOBKA K
nabopaTopHOMY,
CEMHHApPCKOMY H
MPAKTHIECKOMY

3aHATHIO;
BBITIOJTHEHNE
MPaKTHISCKUX
pabot (M13);
ayJIUTOPHBIC
KOHTPOJIbHBIE
pabotsl (AKP);
CaMOCTOSITETTbHOE
n3ydeHue yueOHoM
¥ HAyIHON
JIUTEPATypPhl B TOM
qrcie
ANIEKTPOHHBIX

pecypcos.

MpOBEpKa
WHIABUAYAIBHBIX
3a/ay;
3amura
nabopaTopHOi
paboTsr Ne 24;
cemuHap Ne 9;

OIIK-1.1,
OIIK-1.2,
OIIK-1.3,
OIIK-1.4

3.3 MaraurocraTuieckoe
moje B BakKyyMe U B
BEILIECTBE

MOJTOTOBKA K
CEeMUHapCKOMY U
MPAKTHIECKOMY
3aHATHIO;
BBITIOJTHEHNE
MIPAaKTHIECKUX
pabor (M/13);
ayIUTOPHBIE
KOHTPOJIbHBIC
pabotsl (AKP);
CaMOCTOSTENIBHOE
H3yuYeHHEe yueOHOU
U Hay4yHOH
JUTEPATyPHl B TOM
qucie
JNIEKTPOHHBIX
DECVDCOB

MpOBEpKa
WH/IUBUTYaJIbHBIX
3a/1a4;
cemuHap Ne 10;

OIIK-1.1,
OIIK-1.2,
OIIK-1.3,
OIIK-1.4

3.4 OnexTpoMarHuTHas
UHIYKIHS.
ONeKTpOMarHuTHbIE
kosiebanus.  [lepeMeHHbII
JEKTPUUYECKUI TOK

6/31

MOATOTOBKA K
nabopaTopHOMY,
CEeMUHAPCKOMY U
MIPaKTUYECKOMY

3aHATUIO;
BBINOJIHEHNE
MPaKTHYECKUX
pabot (U3);
ayJAUTOPHBIC
KOHTPOJIbHBIE
pabotsl (AKP);
CaMOCTOSITENIbHOE
u3ydyeHue yueOHoH
W Hay4HOU
JUTEPaTyphl B TOM
qucie
JIIEKTPOHHBIX
pecypcoB.

poBepKa
WH/IMBUTYaJIbHBIX
3ajad;
3anmra
11a00paToOpHBIX
pabot Ne 27, 28;
cemunap Ne 11;

OIIK-1.1,
OIIK-1.2,
OIIK-1.3,
OIIK-1.4

Wroro no pazneny

18

14/611

6/21 5

Hroro 3a CEMECTpP

36

36/141

18/61 | 16,1

3a4éT

4. OnTuka




4.1 BomHoBas
(unTepdepenuus,
JTUPPaKIUS, TTONSPU3ALIHS)

OIITHKA

4/11

4/11

10

MOATOTOBKA K
nabopaTopHOMY,
CEeMUHAPCKOMY U
MPAKTHIECKOMY

3aHSTHIO,
BBITIOJTHEHNE
MPaKTHICCKUX
pabot (M3);
ayJIUTOPHBIE
KOHTPOJIbHBIE
pabotsl (AKP);
CaMOCTOSTENEHOE
H3yueHHe yuyeOHOU
Y Hay4HOU
JUTEPATyphl B TOM
qHCIIe
AIIEKTPOHHBIX
pecypcoB.

MpoBEpKa
HHJIUBHYaJbHBIX
3a/ay;
3amura
nabopaTopHBIX
pabot Ne 32, 34,
35;
cemuHap Ne 12;

OIIK-1.1,
OIIK-1.2,
OIIK-1.3,
OIIK-1.4

4.2 KBanToBas OITHKa

321

2/11

MOATOTOBKA K
nabopaTopHOMY,
CEeMUHapCKOMY U
MPAKTHIECKOMY

3aHATHIO;
BBITIOJTHEHNE
NPaKTUIECKUX
pabot (M/13);
ayUTOPHBIC
KOHTPOJIbHBIE
pabotsl (AKP);
CaMOCTOSITETTbEHOE
u3ydyeHue yueOHoi
W Hay4HOU
JIMTEPATYpPhl B TOM
qrcie
DJIEKTPOHHBIX
pecypcoB.

MpoBepKa
HHIUBUTYaJIbHBIX
3a1a4;
3ammTa
1a00paToOpHOH
paboter Ne 36;
cemuHap Ne 12;

OIIK-1.1,
OIIK-1.2,
OIIK-1.3,
OIIK-1.4

Wroro no pazneny

14

7/31

6/21

16

5. ®usuka aroma

5.1 ®usuka aroma 2

3/11

4/21

MOATOTOBKA K
nabopaTopHOMY,
CEeMUHapCKOMY U
MPAaKTUYECKOMY

3aHATHIO,
BBINOJIHCHHE
MIPaKTHYECKUX
pabot (M/3);
ayJIUTOPHBIE
KOHTPOJIbHBIC
pabotsl (AKP);

CaMOCTOSITETbHOE

M3y4YeHHe yaeOHOH

U Hay4yHOU

JIUTEPATyphl B TOM

qrcne

JNEKTPOHHBIX

pecypcoB.

IpOBEpKa
WHIANBUAYAJIbHBIX
3a/1ay;
3aImTa
71a00paTOPHBIX
pabot Ne 41, 42;
cemuHap Ne 13;

OIIK-1.1,
OIIK-1.2,
OIIK-1.3,
OIIK-1.4

Uroro no pazneny

3/11

4/21

6. ®usuka TBEpIOrO Tea.
OneMEHTbI KBAaHTOBOH (pu3uKu




MOATOTOBKA K
1a60paTOpHOMY,
CEeMUHaPCKOMY;
BBITIOJTHEHUE MpOBEpKa
MPAaKTHYECKUX | WHIUBHIYaJbHBIX OIK-1.1
6.1 ®u3uka TBEpIOTo Tea. pabot (M13); 3aj1ad4; OHK-ll 2’
DneMeHTHI KBaHTOBOM 6 314 | 2/11 6 | camocrosrensHOE 3aIuTa OHK-1I3,
¢busuxu n3ydenue yueOHoit| sabopaTopHOii OHK-ll 4’
U HAYYHOU paboTsr Ne 44; '
auTeparypsl B Tom| cemunap Ne 14;
qrcie
ANEKTPOHHBIX
pecypcoB.
Hroro no pasgeny 6 311 | 2/11 6
7. duzuka snpa u
9JIEMEHTAPHBIX YaCTHI]
MOATOTOBKA K
nabopaTopHOMY,
CEeMUHapCKOMY U
MPAKTHIECKOMY
3aHATHIO;
BBITIOJTHEHNE
MIPAaKTHIECKUX
pabor (M/13); MpoBEpKa
ayIUTOPHBIE WHIUBUAYaIbHBIX OIK-1.1,
KOHTPOJIbHBIC 3ajay;
7.1 Qusuka sipa u g | 4 | sim | 103 ] pasors (AKPY: saiTa OIIK-1.2,
3JIEMEHTAPHBIX YACTHI] . OIIK-1.3,
ayJIUTOPHBIC nabopaTtopHoi OIK-1.4
KOHTPOJIbHBIC pa6oter Ne 51, 53
pabotsl (AKP); cemuHap Ne 15;
CaMOCTOSITETTEHOE
u3ydyeHue yueOHoH
W Hay4HOU
JIUTEPATyPhl B TOM
qrcie
JIIEKTPOHHBIX
pecypcoB.
HWroro no pazaeny 8 4/11 | 511 | 10,3
HWroro 3a cemectp 34 | 17/61 | 17/61 | 36,3 9K3aMeH
Hroro no aucnumninuae 70 [53/20M1|35/121 | 52,4 3a4€eT, DK3aMeH




5 O0pa3oBaTte/ibHbIE TEXHOJIOTHH

[Ipu peanuzanuu pa3IMYHBIX BHUIOB ydeOHOM paboThl HambOosee d(QeKTUBHBIC
pe3yNnbTaThl OCBOSHUS JTUCHUIUIMHBI «®Du3MKay [MalT TPaJuIMOHHBIE 00pa3oBaTeIbHBIC
TEXHOJIOTMM,  TEXHOJOTMU  MPOOJEMHOro  OOYy4YeHMs, HMHTEPAKTUBHBIE  TEXHOJIOTUU,
UH(OPMAIMOHHO-KOMMYHHUKAIIMOHHBIE 00pa30BaTeIbHbIC TEXHOJIOTHH.

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

NudopmanmonHas  JeKnus—  TOCICIOBATEIIbHOE  HM3JIOKCHHE  Marepuaia B
TUCIUIUIMHAPHON JIOTHKE, OCYIIECTBISIEMOE MPEUMYIIECTBEHHO BepOalbHBIMU CpEICTBAMU
(MOHOJIOT TpernoaaBaTes).

CemuHap — Oecezia rpenojaBaTelis U CTYACHTOB, OOCYXKACHHE 3apaHee MOATOTOBICHHBIX
COOOIEHUH MO0 KaXIOMY BOMPOCY IUTAHA 3aHATHS C €OUHBIM JUISI BCEX IIEpPEYHEM
pEKOMEH1yeMol 0053aTeIbHON U TOMOTHUTEIBHOM JTUTEpaTyphl.

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

JlabopaTopHas paboTa — opranuzaius yaeOHOH pabOThI C pealbHBIMH MaT€pUATbHBIMU U
UH(GOPMALIMOHHBIMU OOBEKTaMH, AKCIEPUMEHTalbHas paboTa ¢ aHaJIOrOBBIMH MOJEISIMU
peaTbHBIX 0OBEKTOB.

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

[Ipobnemuass nekmusi — W3IMOKEHUE MaTepuaja, MPEAroiarainee IMOCTaHOBKY
NpOOJIEMHBIX W JUCKYCCHOHHBIX BOIIPOCOB, OCBEUICHHE pPA3IUYHBIX HAyYHBIX I[OJXOJIOB,
ABTOPCKHE KOMMEHTApPUH, CBSI3aHHBIC C PA3IMYHBIMA MOJCISMU HHTEPIPETAIUU H3y4aecMOTo
MaTepuana.

[IpakTnueckoe 3aHaTHEe B (GOpMe NPAKTHKyMa — OpraHu3amus y49eOHOW paboThI,
HalpaBlieHHAs Ha pelIeHHE KOMILIEKCHOW y4eOHO-I03HaBaTeNbHON 3a1aud, TpeOyromei oT
CTyJICHTAa TPUMEHEHHUS KaK HAYYHO-TCOPSTHUSCKUX 3HAHHM, TAK U MPAKTUICCKIX HABBIKOB.

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

Jlekumst «0OpaTHOM CBS3M» — JIEKIHMS—TIPOBOKANMS (M3JI0KEHHE MaTepHaja ¢ 3apaHee
3a-MJIaHUPOBAHHBIMU OIIMOKAMH ), TIEKIUs-0ecea, TeKIUsI-TUCKYCCHSI.

CeMuHap-TUCKYCCHSI — KOJUIGKTHBHOE OOCYXJICHHE KaKOoro-JIHOO CIOPHOTO BOMPOCA,
npoOyieMbl, BBHISBJICHHE MHEHHH B Tpymmne (MEXIpYNIoBOW AHMAalor, JTUCKYCCHSI Kak
CIIOp-IUasor).

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

Jlexius-Bu3yanu3anusi — HW3JI0KEHUE COJIeP)KaHUsS COMPOBOXKIACTCS TMpe3eHTaluei
(TeMoHCTpaIe yaeOHBIX MaTepPHaJIOB, MIPEJICTABICHHBIX B Pa3JIMYHBIX 3HAKOBBIX CHUCTEMaX, B
T.4. WIUTFOCTPATUBHBIX, TpaUuecKux, ayIuo- U BUAEOMATEPUAIIOB).

[IpakTndeckoe 3aHATHE B (QOpME TMPE3CHTAIMH — MPEACTABICHUE pPE3yJIbTaTOB
MPOEKTHON WM HMCCIEIOBATENbCKONW ACSITENFHOCTH C HCIOIh30BAHUEM CIEIUATU3UPOBAHHBIX
MPOTPAMMHBIX Cpel.

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

7 OueHoYHbIe cpeICcTBA A5 POBeJeHUsI IPOMEKYTOYHOM aTTecTaluu
IIpencraBneHbl B IPHIIOKEHUH 2.

8 YuebHo-MeTOANMYeCKOEe U HH(POPMALIMOHHOE o0ecTiedeHre THUCIUTLTMHBI
a) OcHoBHas JIuTepaTypa:

1. lemunuenko, B. . ®usuka : yuebnuk / B.W. emunuenko, U.B. Jlemuguenko. — 6-¢
u3a., mepepad. m gom. — MockBa : UH®OPA-M, 2018. — 581 c. + [lon. marepuansl
[DnexTpoHHbIi pecypc; Pexum nocryna: https://new.znanium.com]. — (Briciee oOpa3oBanue:



bakanaBpuat). - ISBN 978-5-16-010079-1. - Tekcr : oanektpoHHsli. - URL:
https://znanium.com/catalog/product/927200 (marta obparuenus: 28.10.2020). — Pexxum gocryma:
10 TIOJIITHCKE.

2. XaBpynsk, B. I'. Kypc ¢usuku : yae6. mocodue / B.I'. XaBpynsax. — M. : UHOPA-M,
2019. — 400 c. — (Bwicuiee obpazoBanue: bakanaBpuar). — Www.dx.doi.org/10.12737/762. -
ISBN 978-5-16-006395-9. - Tekct : AJICKTPOHHBIH. - URL:
https://znanium.com/catalog/product/1012431 (nata oopamenus: 28.10.2020). — Pesxum gocryna:
IO TIOJTITHCKE.

0) JonmosiHuTebHAS JJUTEPATYpA:

1. Ky3nenos, CU.®usnka: Mexannka. Mexanndeckue KoieOaHus U BOJHBL. MoJleKyIsipHast
¢uzuka. Tepmoaunamuka : yae6. mocooue / C.W. Ky3nenos. — 4-¢ u3., ucnp. u gon. — MockBa
: By3oBckuii yueOnuk: UHOPA-M, 2014. — 248 c. - ISBN 978-5-9558-0317-3 (By3oBckuit
yuebHuk) ; ISBN 978-5-16-006894-7 (MH®PA-M). - Tekct : snekrponnbii. - URL:
https://znanium.com/catalog/product/412940 (mata obparenus: 28.10.2020). — Pexxum gocryma:
IO MOATHCKE.

2. Kysuenos, C.1. ®u3nka: OCHOBBI AJICKTPOAMHAMUKH. DIIEKTPOMATrHUTHBIE KOJICOAHWSI 1
BOJIHHI : yueb. mocobue / C.U. Ky3nenoB. — 4-e u3z., ucnp. u gon. — Mocksa : By3oBckuit
yuebnuk ; UHOPA-M, 2015. - 231 c. - ISBN 978-5-9558-0332-6 (By3oBckwuii yuebnuk) ; ISBN
978-5-16-009123-5 (MH®PA-M, print) ; ISBN 978-5-16-101657-2 (MH®PA-M, online). - Tekcr

anektponHbii. - URL: https://znanium.com/catalog/product/424601 (mara oOparieHus:
28.10.2020). — Pesxum 1OCTyMa: 1O TMOAMUCKE.

3. Kysnenos, C. 1. ®uzuka. Bonnosas ontuka. KBanToBast mpupoa n3my4eHus. DIeMEHTHI
aTOMHON u sanepHod ¢usuku : yued. mocodbue / C.U. Kysnenos, A.M. Jlunep. — 3-e u3m.,
nepepad. u gorm. — MockBa : By3oBckuit yueOnuk : MUH®PA-M, 2019. — 212 ¢. - ISBN
978-5-9558-0350-0. - Tekcr : AJIEKTPOHHBIN. - URL:
https://znanium.com/catalog/product/1002478 (nata oopamenwus: 28.10.2020). — Pesxum goctyma:
IO TTOATHCKE.

B) MeToanveckne yKazaHus:

1. Aceiryxuna, I'. H. ®usuka : MmeToaudeckoe mocodue st CaMOCTOSITENbHON TOJTOTOBKHU K
naboparopHbIM 3aHATUAM. Y. 1. Mexanuka u MonekyisipHasa ¢usuka / I'. H. Acpuiryxuna, C. M.
I'onosusnun, C. I'. Murpanosa ; MI'TY. - Marautoropck : MI'TVY, 2012. - 1 a5neKTpoH. oNT. 1UCK
(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. - CBeieHus goctynHbl Takke Ha CD-ROM.

2. ®Ousnka : METOAMYECKOE TMOCOOMEe I CaMOCTOATENbHOW IMOJATOTOBKH K JaOOpaTOPHBIM
saasaTHsIM. Y. 2. DnekTpudecTBo U Maruetusm, ontuka / I'. H. Aceuiryxuna, C. M. ['onoBu3HuH,
C. T'. Murpanoga, E. C. Cadonosa ; MI'TY. - Maraurtoropck : MI'TVY, 2012. - 1 a51ekTpoH. onT.
JIICK (CD-ROM). - 3ar. 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. MonekynspHas ¢pU3UKa U TepMOJMHAMMKa : JabopatopHblid npaktukym / E. H.
Acranos, 3. H. botuesa, JI. C. lomxenkoBa u ap. ; MI'TY. - Maraurtoropck : MI'TY, 2016. - 1
anekTpoH. ont. guck (CD-ROM). - 3arm. ¢ Turym. 9kpana. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=2420.pdf&show=dcatalogues/1/1130
121/2420.pdf&view=true (mara oOpamenus: 23.10.2020). - MaxkpooOdbekr. - Tekcr
AJIEKTPOHHBIN. - CBeneHus 1ocTymHbl Takke Ha CD-ROM.

r) IlporpammHuoe odecnneuenue 1 UHTEpHET-pecypcehl:


https://znanium.com/catalog/product/927200
https://znanium.com/catalog/product/1012431
https://znanium.com/catalog/product/412940
https://znanium.com/catalog/product/424601
https://znanium.com/catalog/product/1002478
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

IIporpammHoe oGecnieueHune

Haumenoanue 110 Ne norosopa Cpok neicTBUS JIMLIEH3UU
MS Windows 7

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

MS Oﬁlce 2007 Ne 135 ot 17.09.2007 0eccpouHo
Professional

T7Zip cBoOOHO pacnpoctparsemoe [10O OCCCPOUHO
FarManager cB0OOAHO pactpocTpansemoe [10 O6eccpouHO

IIpodeccnonanbubie 6a3bl JaHHBIX 1 HHGOPMALIMOHHBIE CIIPABOYHbIE CHCTEMbI

HasBanwue Kypca CchplIKa

DnekTpoHHas 0a3a mepuoaMuecKkux u3nanuii East View
Information Services, OOO «1IBUC»

https://dlib.eastview.com/

ITouckosas cuctema Axkanemus Google (Google Scholar) |[URL: https://scholar.google.ru/

“HGOPMAIMOHHBIM pecypcaM

Nudopmannonnas cucrema - EnnHoe OKHO JocTyma K

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

9 MaTepuajibHO-TEXHUYECKOE o0ecnedyeHne JUCHUIIIMHBI
MaTepI/IaJII)HO-TGXHI/ILIGCKOG 066CH€‘I€HI/IC JOUCLHUIIJIMHBI BKJIFOYACT:

Tun u Ha3BaHUE ayUTOPUH

OcHallleHue ayJuTOpun

JlexunonHas ayauropus

MynbTUMEaNiITHBIE CPEACTBA XPAHEHHUS, IIEPEAAYN U
IpeJCTaBIeHNs HHPOPMALIUU

JlaGopatopust «MexaHUKH,
MOJIEKYJISIpHOU (pU3UKU U
TEPMOIMHAMHKI)

1. bannuctryeckue MasiTHUKY.

2. Mastauk O6epbeka.

3. Ou3NYEeCKUi MasTHUK.

4. Tocka I'anpTOHA.

5. JlabopaTopHas yCTaHOBKa JIJIsl ICCJICIOBAHUS
pacnpeneseHuss TEpMOAJIEKTPOHOB IO MOAYIIIO MX
CKOpPOCTH.

6. JJaboparopHasi yCTaHOBKa JIJIsl ONpEACTICHUS
rokasaresneit anuabatel y metogoM Knemana u Jlezopma.
7. JJabopaTopHasi yCTaHOBKa JIJIsl IPOBEPKH 3aKOHA
BO3pacTaHMsI SHTPOIUU B mpoiiecce Audy3uu razoB Ha
MOJIENH NEPEMEIINBAHNS IAPOB.

8.JlabopaTopHas ycTaHOBKA JIJIsl TPOBEPKH 3aKOHOB
BO3pACTaHMsI SHTPOIUH B MPOLIECCE TEMIO0OMEHA.
9.YcranoBka tabopatopHast JJisi U3y4eHUs 3aBUCUMOCTH
CKOpPOCTH 3BYyKa OT Temmneparypsl "Md-C3-M"

10. YcranoBka nabopaTopHast I7Isl UCCIICTOBAHMS
TEI0eMKOCTH TBepAoro tena "M®-TET-M".

11. YcranoBka nmabopaTopHasi Jisi OTIpeIeTICHUS
YHHUBEpCAIbHOU ra30Boii nocrosiHHON "M®-OI'TI-M".
12.Crenp nabopaTopHbIi Ta30BbIe MPOLIECCHI.

13. MepuTenbHbII HHCTPYMEHT.

JlaGopaTtopust «DneKTpuyecTBa u
ONTUKU

1. JJabopaTopHast ycTaHOBKa JIJIsl HCCIICIOBAHMS
3JEKTPOCTATUUECKOTO MO C TOMOIIBIO OJJUHAPHOTO
30HJA.

2. YcraHOBKa 1715 IIYHTUPOBAHUS MIJIJIMAMIIEPMETPA.
3. YcraHoBKa J1abopatopHast AJIs ONpeIeICHUS



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

Tun u Ha3BaHMe ayIUTOPUN

OcHallleHue ayauToOpumn

WHJIYKTUBHOCTH COJICHOUJIA U MarHUTHOU
MIPOHUIIAEMOCTH.

4. YcraHoBKa JlabopaTopHas IJisl U3y4eHUsl pe30HaHca
HaIpsHKEHUN U ONpeIeTICHUSI UHAYKTUBHOCTH

5. JJaGopaTopHasi yCTaHOBKA JJIsl U3YYICHHUS JTMHBI
CBETOBOM BOJIHBI U XapaKTEPUCTHUK AU(PpaKIIMOHHON
PEIIeTKU.

6. JlabopaTopHasi ycTaHOBKa JJis OTpEIeNICHUs pauyca
KPUBU3HBI JIMH3bI U JIJTUHBI CBETOBOW BOJIHBI C TOMOIIIBIO
koJiery HerotoHa.

7. JlabopaTopHasi ycTaHOBKA JJIsI OTIPECIICHUS
KOHIIEHTPAllUK PaCTBOPOB caxapa U MOCTOSSHHON
BpaIICHUSI.

8. MepuTenbHblii HHCTPYMEHT.

JlaGopaTtopust «AToma, TBEpIOTO
TeJa, SIpa»

1. JJabopaTopHast ycTaHOBKa J1Jisl U3y4YEHUSI BHEIIIHETO
dhoToaddekra.

2. YcTaHOBKa /711 U3YUEHUS CIIEKTpa aTromMa BOJ0poJia U
olpeJiesieHus MoCTossHHOM Punbepra.

3. YcranoBka nabopaTopHas IJisl ONIpeIeICHUs
MOTEHIMajIa BO30YX/1eHUs rasa.

4. YcraHOBKa /JIs ONIpeieNICHUs IJIMHBI TpoOera 4acTull B
BO3/YyXE.

5. MepuTenbHblii HTHCTPYMEHT.

AyauTtopuu JUisi TPYNIOBBIX U
VHIUBUYAIbHBIX KOHCYJIbTALIUM,
TEKYILET0 KOHTPOJIS U
MIPOMEKYTOYHOM aTTECTALNKU
BKJIIOYAIOT:

WHTEPAKTHUBHAS JJOCKA, MyJIbTUMEIUIHHBIN IIPOSKTOP,
IKpaH.

Aynuropun A caMOCTOSATEIbHOU
paboThI ¢ BbIX0/I0OM B MIHTEpHET U ¢
JOCTYIIOM B AIIEKTPOHHYIO
UH(POPMALIMOHHO-00pa30BaTEIbHYIO
Cpeny YHUBEPCHUTETA.

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

[Tomerenue 1 XpaHeHUS U
pOQUIAKTHIECKOTO
00CITy’)KUBaHUS y4eOHOTO
000pyTOBaHUS

CTeJUIaXH, CeibI IUTst XpaHEHHS y4eOHOTO
o0opynoBanus. THCTpyMeHTHI 1711 peMOHTa
00opyIOBaHUsI.




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

3ananue 1. Paguyc-BeKTOp 4aCTUIIBI ONPEAEIAETCS BEIPAKCHUEM F =3t% + 42 + 7k , I1e i,], k -
eauHUYHBIe BekTopa oceil X, Y, Z. Boruncnutse: 1) myTh S, mpoiiaeHHslil yactuiiei 3a nepssie 10c,
2) MoIynb niepeMerieHus Al 3a Toxxe BpeMs, 3) yckopenue gactuipl. Oter: S=500m, Ar=500mM,
a=10 m/c%.

3ananmue 2. Koneco Bpaiaercss BOKpYTr HEMOJABMXKHOU OCH TaK, YTO YroJI [IOBOPOTA 3aBUCUT OT
BPEMCHH I10 3aKOHY ¢=10+20-t-2-t*. HaiiTu: 1) cpeqHee 3sHa4eHHE yIIIOBOH CKOPOCTH (o) 3a

MIPOMEKYTOK BpeMeHH OT =0 10 OCTaHOBKH; 2) YIIIOBOE YCKOPEHHE B MOMEHT OCTAaHOBKH KOJIECa;
3) monHOE yCKOpEHHUE TOUKH, Haxo smieiics Ha pacctossHuu 0, 1M OT Ocu BpalieHus s MOMEHTa
Bpemenn t=4 c. Oter: 10 pan/c; -4 pan/cz; 1,65 m/c?.

3aganue 3. [To ropu30HTaNbHON MOBEPXHOCTH JIBUXKETCS TEIIO MAcCOM M=2 KT Mo 1eHCTBUEM
cuibl F=8 H, nanpaBnenHoi nox yriom 0=60° k ropusonty. HaiiTu paccrosinue, KoTopoe
MPOIILIO TEJO, €CJIA €r0 CKOPOCTh YBEIHUUIIach ¢ 3 10 5 M/c, a KOdhHULIMEHT TPEHUS MEXTY
TEJIOM M MOBEepXHOCTHIO paBeH u=0,1.01BeT: 5,9 M.

3aganue 4. [llap maccoit M;=5 KT IBMKETCS cO CKOPOCThIO V1= 1 M/C U CTaJIKHUBAETCS C
MOKOSIIIUMCS IIIApOM Maccoil Mp=2 kr. OmnpenenuTe CKOPOCTH MIAPOB MOCIE yaapa. Y 1ap CuuTaTh
yIPYTUM, OIPSIMbIM U IeHTpaiabHbIM. OTBeT: 0,43 M/c, 1,43 M/c.

3ananue S. YpaBHeHue KoneOaHUl TOYKHM UMEET BUJ: x=A-cosaft+7) , Ta€ A=0,02 M, 0= c'l, T

=0,2 c. OnpeaenuTh Nepuoi, Ha4aIbHYH (azy KojaeOaHHi TOUKU U €€ YCKOPEHHE B MOMEHT
Bpemenn 1 ¢. Otet: T=2 c; ¢0=0,27 pan; a =0,16 m/c?.

KonTpoubHnas padora Ne 2 «Cratucrnyeckasi pu3nka v TepMOAMHAMUKA)

3aganue 1. Haliqute 11 ra3000pa3Horo a3ora TeMneparypy, Ipyu KOTOPO CKOPOCTSAM MOJIEKYII
V1 =300 m/c u V2 = 600 M/C COOTBETCTBYIOT OJIMHAKOBBIE 3HAUCHUS (DYHKIIUU pacIipeIeTIeHHs
Maxcea f(V). Otser: 1 _ M2 =V) _aany
4k In(v, 1V,)

3ananmue 2. VneansHbIil IByXaTOMHBIN ra3 00bEMOM 5 J1 U TaBJIEHUEM 10° Ia H30XOPUUYECKH
Harpey, B pe3yJbTaTe YEro CpeAHssl KHHETUUECKAst SHEPTUS €r0 MOJIEKYJI YBEJINYMIIACh OT
0,0796 5B 1o 0,0923 5B. Ha ckoJIbKO TTpH ’TOM U3MEHUTHCS AaBiieHHe raa? B nanpHeimeM ras
U30TEPMHUECKHU PACIIUPUIIM JI0 Ha4aJIbHOTO JaBieHus. OnpenenuTte o0beM ra3a B KOHIIE
nponecca. Oteet: yBenuuurcs Ha 0,16 MIIa; 5,8 .
3anpanme 3. Onpenenure KOAPGUIHMEHT TEIUIONPOBOJHOCTH A a30Ta, eclii Ko3dduimeHt
JTMHAMAYECKOH BSI3KOCTH 1) [UTS HETO MPH TeX ke ycnoBusax paseH 10 mklla-c. OtBer: A=7,42
MBT1/™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, Ipoucxosmiee npu cmemmbanuu. Otset: 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,
HaxosIUMuUcs Ha pacctosauu =20 cM apyr ot aApyra. OnpeaeauTs HanpsHKCHHOCTh MOJIS B
TOUYKE A, yaJIEHHOHN OT IIEPBOro 3apsiaa Ha paccTrosiHue 1=30 ¢cM U OT BTOpPOro Ha =50 cMm.
Paccuurtars paboTy, KOTOPYIO HEOOXOUMO COBEPIIUTH, YTOOBI IEPEHECTH TOUCHHBIH 3apsi]l
q0=5-10'4 K1 13 Toukn HaxoaAmuiics mocepenuHe Mex Ty 3apsiiamu B Touky A.  Otet: 280B/M,
0,42 Tx.

3ananmue 2. Mimeercs npenHasHauCHHBIN TSI ©3MEPEHUs pa3HOCTH NoTeHIuanoB o 30 B
BOJILTMETP comnpoTuBieHrueM 2 kKOM, KoToporo pasneneHa Ha 150 nenenuit. Kakoe
COIPOTHBIICHUE HAJIO B3ATh U KaK €ro BKIIFOUUTh, YTOOBI 3TUM BOJIBETMETPOM MOXKHO OBLIO
MU3MEPUTH PaA3HOCTh MOTEHUUAOB 110 75 B? Kak n3MeHuTcs npu 3TOM LieHa JIeJIeHNs BOJIbTMETpa?
Ortser: 3 kOMm, 0,5 B/gexn.

3aganue 3. [To npoBonouHO pamke UMeroIIel GopMy NMPaBUIHLHOTO MIECTUYTOIbHUKA, UIET TOK
cunoit I=2 A. Tlpu 3TOM B LIEeHTpe paMKH 00pa3yeTcsi MarHUTHOE I10JIE€ C HANPSKEHHOCTHIO 33
A/m. HaiiTi JutHY 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, conpotusienre R = 0,1 OM. MaruutHoe 1ojie paBHOMEPHO YMEHBIIIAETCS J10
Hyns 3a Bpems At=0,1 c. OnpenenuTe: a) cpeHee 3HAYCHUE 3.]1.C. UHIYKIIMH, BOZHUKAIOIIEH B
pamke; 0) CHITy MHAYKIIMOHHOTO TOKA; B) 3apsil, KOTOPBIH MPOTEUET 10 PAMKE 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
MOJIKJIFOUMIIM K UCTOUYHUKY TOCTOsIHHOTO HampsbkeHus Up, a 3aTeM K reHepaTopy
CHUHYCOM/IAJILHOTO HAIPSHKEHUS ¢ AeMcTBYIOIMM 3HaueHneM Hanpsbkenus 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 nyt 0AHOTO U3 HHTEP(EPUPYIOLIUX JTyUeil moMeIianach TOHKas
CTEKJISTHHAS IJIACTUHKA, BCJIECTBUE YETO LIEHTPAJIbHAS CBETIasl [10JI0CA CMEIAJIACh B TIOJIOKEHUE
NepBOHAYAJIbHO 3aHATOE MATOM CBETJION MOJIOCOM(HE cunTasl IeHTpalibHO ). JIyd majgaeT Ha
IUTACTUHKY NepneHAuKyIspHo. [lokazarens npenomiienns miactuaku N=1,5. J[nuHa BOIHBI cBETa
A=6-10" M. KakoBa TONIIMHA MnacTHHKA? OTBET: 6 MKM.

3aganue 2. beinblii cBeT nagaeT HOPMaIbHO HA OBEPXHOCTh CTEKJIIHHOM IJIACTUHKY TOJIUHOM
d=0,4 mxmMm, HaxojsIeics B Bo3ayxe. [lokaszarens mpeaoMienus crekia Ne=1,5. Onpenenure: a)
reOMETPUYECKYIO U ONITUYECKYIO PA3HOCTh X0/a HHTEPHEPUPYIOIINX JTydel B TPOXOAslIeM
cBete, 0) JUTMHBI BOJIH, MHTEHCUBHOCTh KOTOPBIX OCJIa0JIIeTCs OCIe MPOX0KIECHUS IIACTUHKHU.
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.

3ananme 3. Ha nudpakiimoHHyIo perieTky HOpMaibHO MMajaeT Ny4ok cBeta. KpacHas nuHus ¢
JUTMHOHN BOJIHBI A=630 HM BH/IHA B CIIEKTPE TPETHEr0 MOpsAKa MO YIIIOM (p=710. Kaxkas
CIEKTpaJIbHas JIMHUS BUJIHA O] 3TUM K€ YTJIOM B CIIEKTpE UeTBepTOro nopsaaka? Yemy pasHa
nocTostHHAs pemeTkn? CKOJIBKO BCErO KpaCHbIX MaKCHMYMOB AaeT 3Ta pemerka? Otset: 473 HM;
2 MKM, 7.

3ananue 4. /[Ba nosisipu3atropa pacnoyiOKEHbI TaK, 4YTO YIoJl MEKIY UX IJIOCKOCTSIMU
npornyckanus paen  25°. OnpeenuThb, Bo CKOIBKO Pa3 YMEHBIIHTCS HHTEHCHBHOCTD
€CTECTBEHHOI'0 CBETA MPHU MPOXOXKACHHUM: 1) depe3 ouH (TIEpBBIA) MOJsIpU3aTop, 2) yepe3 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 rpanuia porodddexra 307 HM U MaKCUMaJbHAsE KHHETHYECKAs 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,
NPUXOAIIASACSH Ha MAKCUMYM HM3JTy4aTeJIbHON CIIOCOOHOCTH, M3MEHMIIAach 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
sHeprust ymenbiutcesa Ha 20%? OTBert: 2,2-10'10 Mm; 1,12,

3aganue 3. [Ipu 1BM>KEHUH YaCTHUIIBI BOJB OCHU X CKOPOCTh €€ MOKET OBITh OIlpe/ieieHa ¢
TOYHOCTBIO (o1mmOKoi) 10 1 cM/c. HaliTi HeonpeneneHHOCTh KOOPIMHATHI, €CITH YaCTHLICH
apnsercs: 1) anektpon, 2) npodunka maccoii 0,1r. Otset: 0,01m; 102

3ananue 4. Yactuma HaxoauTcsi B 0ECKOHEYHO ITyOOKOH OTHOMEPHOH MOTEHIIHAIEHONW UMest
MUHUMAJbHYIO SHepruto. KakoBa BeposATHOCTH OOHAPYKEHUS YaCTUIBI B CPEAHEH TPETH SIMBbI?
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.

KonTposbHnas padora Ne 6 «Pusuka gapa v 3JieMeHTAPHbBIX YaCTHI»

3apanue 1. [lepBoHayaibHas Macca H30ToNa Upuaus S5-I paBHa M = 5 T, meproa

noaypacnazaa 75 cyrok. Onpezaenure, CKOJIbKO AJep pacnajgercs 3a 1 ceKyH]ly B 3TOM Ipenapare.
CKOJIBKO aTOMOB 3TOTO Tpernapara octraHeTcst uepe3 30 CyTOK U BO CKOJIBKO pa3 U3MEHUTCS
aKTHBHOCTB Iperapata 3a 310 Bpems? Otser: 1,67-10%; 1,2- 10%; 1,32.
3ananmue 2. Anpo 6epuums-/ f-paguoakTuBHO 10 cxeme K-3axBara. 3anucars peakiuio. Kakue
YaCTHIIBI IPU 3TOM 00Pa30BAIUCH?
3ananme 3. HeliTpuHHOE M3iTyueHHE 3BE3/1bI MOKET BOSHUKHYTb 33 CUET 00bEJUHEHUS IBYX
MIPOTOHOB ¢ 00pa30BaHMEM JIEUTOHA. 3anuiIuTe peakiuoo. Kakue yacTuiisl eme o0pazyrorcs B
3TOU peakiuu?
3aganmue 4. Haiiti sHEpruto cBs3M s7pa, KOTOPOE MMEET OJMHAKOBOE YHCIIO TIPOTOHOB U
HEUTPOHOB U PAJNYC, B TOJITOPA pa3a MEHBIINHN paauyca siapa 2’Al . OTBeT: °Be, 56, 5 MaB.
3aganue 5. 113 nepBoHauanbHO CBOOOAHBIX MPOTOHOB U HEUTPOHOB 00pazyeTcs SIPO
yriepoja-12. Kakas sHeprus npu 3ToM BbIAESAETCA, Kak OHa Ha3biBaeTcst? Ecnu cunTe3supoBathb
TaKuM 00pa3oM 1 T yriepoa, To CKOJIBKO BCETO BBIACTUTCS U 3TOM dHeprun? Kakomy
KOJINYeCTBY He(TH 3Ta sHeprust skBuBajeHTHa? Oteet: 92,4 M»aB; 740 I'JIx; 16 T.

Breayauropnast camocTosiTenbHast paboTa 00yJaronuxcs BKI0YaeT B ce0si: mpopaboTKy
JIEKIIMOHHOT'O MaTepuaia, U3y4eHHe JUTepaTyphl [0 COOTBETCTBYIOIIEMY pa3zely; pelieHne
WHAWBUAYAIbHBIX JOMAITHUX 3a]1a4, TOATOTOBKY K BHIMIOTHEHUIO JTA0OPaTOPHBIX padoT,
MOATOTOBKY K OTYETY 10 JTJAOOpaTOPHBIM paboTaM, MOATOTOBKY K CEMUHApaM.

Ilpumepnvie unousudyanvnovie oomaunue 3aoanusn (H/13)

1 cemecTp

3amaua Ne 1 «KuHeMaTHKa moCTynaTeJbHOT0 M BPAIIATEILHOT0 IBUKEHM S

2 19 )
Touka JBHKETCS 11O OKPYKHOCTH PajlHycOM 4 M no 3akony S = A+Bt" rne S — npoiinennsiii
nyTh, A=8 M, B=2 m/c, t- Bpems. OnpenenuTh, B KAKOH MOMEHT BPEMEHU HOPMAJIbHOE YCKOPEHHE



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. OnpenenuTs MOMEHT MHEPLIUM MaXOBHKA, €CJIM OH BpalllasCh PAaBHOYCKOPEHHO IO/
neiicTBUEM rpy3a, 3a Bpems t=3C npuoOpes yrioByr CKOpocTh 9 paj/c.

3amaua Ne 3 «/IlnHaMuKa BpamaTeJbHOI0 JIBHKEHHU

Ha Bas B BUIe IMIJIMHIpa ¢ TOPU30HTAIBHON OCHIO BpallleHUsI HAMOTaHa HEBECOMast HUTh, K KOHITY
ee MpUKperuieH rpy3. Kakyio yrioByo cKOpocTh OyAeT UMETh Bal CITYCTsI 2C TIOCJIe Havyalia
JBUKEHUS Tpy3a, eciii Macca Bana 4 kr, ero paguyc 20 cm, macca rpy3a 0,2 kr, 1eliCTBUEM CHUII
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 nojBenIeHbl HA HUTAX OJUHAKOBOU
JUIHBL L=2 M B 0/1HOM TOUYKE M CONPHUKACAIOTCA MEXIY cO00i. MeHbInii rpy3 ObUT OTKJIOHEH Ha
yrox 0=60° u ormymen. Onpenenure BHICOTY, Ha KOTOPYIO IOAHHUMYTCS 06a Tpy3a IociIe
abCOJIFOTHO HEYIIPYTOro yaapa

3amaua Ne 5 «MexaHn4ecKHe KOJIeOaHUD»

[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. Hanncatps ypaBHeHue
KoJIeOaHUH U MOCTPOUTH IpauK B Ipeaesax 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 oo6pemom 20 11 HAXOAUTCS CMECh BOJIOPO/Ia U TENUA MO/ AaBjieHreM 2 at™. O0mrast
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
cMmecu?

3agaua Ne 8 «MneanbHbIN ra3»

3 MoJIs a30Ta MJIOTHOCTBIO p=1,251<r/M3 M30XOPHO HAarpely Tak, 4To €ro JaBJICHHE N3MEHMIIACH C
1,1-10°TIa x0 1,6:10°I1a, a 3atem M300apHO CXKaJlM JI0 IEPBOHAYAIBHON TEMIIepaTyphl.
Onpenennute TeMOEPaTyphl B KAXKIOM U3 TPEX OMHCAHHBIX COCTOSIHUN M KOHEYHBINH 00BEM rasa.

N3o00pazute rpadguku STUX MpoIeccoB B koopauHartax 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 ObUIAa HArpeTa 0 TeMIepaTypsl t3 =
10C°. Onpenenuth U3MEHEHUE AS PHTPOIUHU B X0J1€ YKa3aHHBIX MTPOIIECCOB.

3agaua Ne 11 «DuekTpocTaTuKa)

DneKTpuueckoe mosie coznano ayms 3apsaamu (1=10 uKi u =-20 uKn, Haxogsummucs Ha
paccrostauu d=20 cM apyr ot apyra. OnpeaeauTh HAMPSHKEHHOCTD MOJIS B TOYKE A, yIaICHHOH 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 Kot 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. Onpegenute: 1) cuiibl TOKa BO BCEX y4acTKax LIeTu; 2) TEIUIOBYIO MOLTHOCTh, 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
HanpasiieHus. OnpeenuTe MarHUTHYIO HHIYKIUIO ToJist B, co3naBaeMoro Tokamu 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 npasee JI€BOro MPoBOJA.

3agaua Ne 14 «QiieKTpOMarHeTu3m»

DneKTpoH, yckopeHHbIN Hanpsbkenuem U=200 B, BneTaetr B 0lHOPOAHOE MarHUTHOE T10JIE C
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, UMK PopMy OKpYKHOCTH paauyca I = 0,05 M momereH B
OJIHOPOJHOE MarHUTHOE TOJIE TaK, YTO JTUHUM MATHUTHOW WHAYKIIUU TIOJIS1 HAPABICHBI
NEePIEeHIUKYISAPHO II0CKOCTH KOHTYpa. ConpoTtusienue koutypa R =5 Om. Marautnas
UHIYKIMS MeHsieTcs o 3akony B = kt, roe kK = 0,2 Ti/c. Onpenenure: a) 3./1.C. HHIYKIHH,
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 onbite FOHra Ha myt 01HOTO U3 UHTEP(DHEPUPYIONINX JTydeH MoMeNIanach TOHKas CTEKIITHHAS
IJIACTHUHKA, BCJIEICTBUE YETO LIEHTpalIbHAs CBETJIas M0JIOCa CMENANIach B MOJIOKEHUE
MEePBOHAYAIIHO 3aHITOE MATOM CBETIION MOJ0COM(HEe cunTast IIeHTpalbHON). JIyd magaer Ha
IUTACTUHKY NepreHanKyaspHo. [Tokazarens npenomiienus miactuiku 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 AByMs CPEIaMU € TIOKa3aTeNIIMU MTPEeTIOMIICHUs Ny U Ny.
Cser ¢ anuHOM BoaHbI A=0,6 MKM NaJja€T HOPMAJIbHO Ha IUIACTUHKY. ONpeaeauTe ONTHYECKYIO
Pa3HOCTh X0/1a BOJIH, OTPAXKEHHBIX OT BEpXHEH M HIKHEH MOBEPXHOCTEH MIIACTUHKY U
oIpeeNnTe, YCUIEHNE WIN OClIa0lIeHne HUHTEHCUBHOCTH MPOUCXOIUT MpU UHTEpDEPEHINH 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 BostHbl A=500 HM.

3agaua Ne 19 «/Iluppaxuus ®@payHrogpepa»

Haiitu HanOonpuii mopsiIoK cekTpa JUisl )KEITOM JINHUU HaTpUs C IJTMHON BOJIHBI A=589 HM,
€CIIM MOCTOsSIHHAS 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, ONPEATUTh KOOPHUIIMEHT MOTIIOIEHHUS CBETA B MOJIIPU3ATOPAX

3agaua Ne 21 «@oroaddexr

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

MKM, a KpacHas IpaHuLa AJis MaTepuania 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,
COOTBETCTBYIOIIAsi MAKCUMYMY SHEPTUU U3TYUCHUS 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 YaCTHULBI BIOJIb 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

- an
. . ¥,(x)=Csin—x
NOTEHUUAIBHOM AME IMPHUHOMU {, IMEET B | . Mcrionb3ys ycloBUsl HOPMUPOBKH,

onpenenuTs TocTossHHYHo C.

3agaua Ne 26 «Atom no teopuu bopa»

BoruncnuTh paguychl IepBbIX TPEX OPOUT AIIEKTPOHA B aTOME BOAOPOJA
3apaua Ne 27 «M3imydyeHue atoma»

Haiitu HanOonplryto 1 HAMMEHBIIIYIO JJIMHBI BOJIH cepuu [lamiena B ciekTpe u3myyeHus
Boziopoaa. CpaBHUTH MOJy4YEHHBIE 3HAUEHUS C JJIMHAMH BOJIH BUAUMOTO U3JIY4ECHHUS

3agaua Ne 28 «PaaH0aKTUBHOCTL)»

192
ITepBoHavasnibHasi Macca U30TONA UpUAKS /7 paBHA M = 5 I, IepUOJ Ioaypacnaaa 75 CyToK.

Omnpexnenure, CKOJIBKO Aaep pacnaneTcs 3a 1 cekyHay B 3ToM npenapate. CKOIbKO aTOMOB 3TOTO
npenapara ocranercst yepe3 30 CyTOK U BO CKOJIBKO pa3 M3MEHUTCSI aKTHBHOCTH ITpenapara 3a 3T0
Bpems?

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

B neHTpe cosHLla IpoTEKaeT TEpMOsIIEpHAs peakLys CUHTE3a T U3 BOJOPOAA, B KOTOPOU U3

YeTbIpexX IPOTOHOB o0Opa3yercs sapo He” u aBa mo3utpona. 3anummre 3Ty peakiuio. Kakue emie
YaCTHIIBI 00pa3yroTcs B HEi?

3agaua Ne 30 «JHeprus B siIePHBIX PeaKIHAX»

Kaxkoe komaecTBo U?*® «BBIrOpaeTy 3a roj1 B SIEPHOM PEAKTOPE C HMEKTPUUECKOH MOIITHOCTEIO 1
I'Bt u k..a. 38%? Cuutath, 4TO pacnaj siaep ypaHa moji J1eiCTBUEM TEIUIOBBIX HEUTPOHOB

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

Ilepeuens nadbopamopnvix pabom



1 cemectp

Neo 1 «ITpumeHeHne 3aKOHOB COXpaHEHUS JIs ONIPENENICHUs CKOPOCTH MOJIETA ITYJIN»

Ne 4 «MccnenoBanue BpalaTeIbHOTO ABMXKEHUS TBEPIOTO TeJa BOKPYT HEMOABHXKHOM 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€KTPOCTATUYECKOTO MO C TOMOIIBIO 30HAa»

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 JTUH3bI U TTOJIOCH! IPOMYCKAHUS CBETO(DUIBTPA C
oMo1ubko Kosier Herotona»

Ne 34 «Onpenenenue JJIMHBI CBETOBOM BOJHBI U XapaKTEPUCTUK TUPPAKIIMOHHON PEIISTKI
Ne 35 «Onpenenenre KOHIEHTPALMU PACTBOPOB caxapa U IMOCTOSHHOM BpallleHUs»

Ne 36 «CHATHE BOJIBTaMIIEPHBIX XapaKTEPUCTHK (HOTOITEMEHTA U OIIPEIeTICHHE €ro
YYBCTBUTEILHOCTU»

Ne 41 «MccnenoBanue Bo30yXIeHUS aTOMOB Ta3ay

Ne 42 «Onpenenenue riaBHbIX KBAHTOBBIX YHMCEJ BO30YXK/IEHHBIX COCTOSIHUI aToMa BOJIOPOIa»
No 51 «M3yuenune 3akOHOMEpPHOCTEN o-pacraja

Ne 53 «Onpenenenne MakcUMaaIbHOW SHEPTUU -4acTULl U UACHTU(UKALNS PaOaKTUBHBIX
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 KHHEMAaTHYECKNE XapaKTEPUCTUKU: 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 "Kose6anusi u BOJIHBI"
1. dusnueckuii U1 MaTeMaTUYECKUNA MasSTHUKU.
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 BOIHAa. MexaHu3m oOpa3oBaHus 3ByKa B ra3ax.
BonnoBoe ypaBHeHuUe.
Crosiuas BoiHa. Mexanu3m oOpa3oBaHus. Y paBHEHUE CTOSIUCH BOJHBI.

No ko

Cemunap Ne 4 "CraTucrnyeckue 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 cTeneHsM cBo0obl. CpeaHsist SHEPTUs MOJICKYIIbI.
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.

SN

Cemunap Ne 6 "JaexkTpocrarnyeckoe noJje"
DIIEKTPOCTATUYECKOE TI0JIe. DIeKTpudecKkuid 3apsia. 3akoH Kymona.
HanpskeHHOCTD 3JIeKTPOCTaTUYECKOTO MoJisl. [[puHIMIT Cynepro3UIHH.

Iotok BekTopa E . Teopema ['aycca.

[ToTeHIMaIbHOCTh ANEKTPOCTATUYECKOTO MOJIsl. Teopema 0 HUPKYIISIUH.

CBsi3b MEXY HAIPSHKEHHOCTHIO U TOTEHIIMAJIOM.

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

Uk wnNE

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

Conpotusienue npoBogHnka. CoequHEHnEe CONPOTUBIECHUN.

3akon Oma 111 HeoAHOPOAHOTO yyacTka nenu. Ctopornnue cuibl. I/C.
[TpaBuna Kupxroda.

MomuHocTs Toka. 3akoH Jxoynsa-Jlenua.

ook owdE

Cemunap Ne 8 ""MaruutHoe moJjie. JJIeKTPOMArHUTHASE MHAYKIus'"
1. UcTOYHUKHM MarHUTHOrO IIOJIsLI. MAarHUTHOE IIOJIE ABOKYIICTOCA 3apsd/ia U MPOBOJHHUKA C
ToKOM. 3akoH bruo-CaBapa.



o

10.

11.

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

3. Cuna Jlopenna. /IBmxeHue 3apsHKeHHONW YaCTUIBI B MArHUTHOM TIOJIE.

4. Cuna Ammnepa.

5. 3akoHn anektpoMaruutHol unaykuuu dapanes. [Ipasumno Jlenna.

6. BuxpeBoe 31ekTpuyecKoe mnoie.

7. SIBnenue camouHAykuuu. MHaykTuBHOCTH. COJIEHOU.

2 cemecTp

Cemunap Ne 9 "Unrepdepenuns n nudppaxuus ceera’’

. DIIEKTPOMAarHUTHBIE BOJIHBI.

. KorepeHTHOCTh 1 MOHOXPOMAaTUYHOCTH CBETOBBIX BOJIH.

. MuTepdepeniius ceera oT 1ByX UCTOYHUKOB.

. MaTepdepenius ceera oT MI0CKOoNapaliesIbHOM MIIaCTUHKY.

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

Snenne audpakuuu. OcobeHHOCTh audpakuuu cBeToBbIx BoNH. udpakuus Dpenens u
O®paynrodepa.

[Ipunuun INoiirenca-Openenst. YpouieHne BBIYUCICHUN ¢ TOMOIIbI0 BEKTOPHOM 1MarpamMMBbl.
Judpaxnus OpeHens Ha KpyriioM oTBEpCTUH. 30HbI DpeHens.

Hudpaxius Opaynrodepa Ha y3KOH IPSIMOTHHEHHON MIeNH. Y CIOBUS MaKCUMyMa U MUHUMYMa.
3aBHCUMOCTh HHTEHCHBHOCTH CBETA OT yIJia AU(paKIu.

Hudpakuonnas pemerka. OCHOBHBIE XapaKTEPUCTUKH TUGPAKIIMOHHON peIIeTKH. Y CIOBUS
[JIaBHBIX MAKCUMYMOB 1 MUHUMYMOB U JOOQBOUYHBIX MUHUMYMOB.

O~ wNDPE

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. Tlonsipuzanmonnsle npusMsl. [Tpu3ma Hukons.

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 Jyai3M CBETa. JHEPTHS U UMITYIIbC poToHA. J[aBeHne cBeTa.

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

4. Dddext Komnrona. ®opmyna Komnrona.

5. BonHoBble cBoiicTBa uactull. JlnuHa BomHbI Ae bpoiinsg. [IpuHIun HeompeaeneHHOCTH
['eitzenOepra.

Cemunap Ne 12 "Crpoenne atoma"

Mopnenu aroma. [InanerapHas mozens aroma.

IToctynatel bopa.

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

CrneKTpbl MHOTOJIEKTPOHHBIX aTOMOB. 3aKOH Mo3H.

s 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 3a7aui KBaHTOBOI MexaHHKH. YacThia B OECKOHEYHO TITyOOKOH MOTEHIIHATEHON
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 KBAHTOBOI MEXAHUKH.

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

OCHOBHOH 3aKOH paJMOaKTUBHOIO pacnaja. PaaroakTUBHBIE psJibL.
CocraB 1 XapakTepUCTUKU aTOMHOTO sipa. SaepHbIe CUIIBIL.
KanenpHas u 0601049edHas MOJICH SIIIEP.

Macca u sHeprus cBs3u sapa. Y nejibHasi SHeprus cBsi3u. Paguyc sapa.

arONE

Cemunap Ne 15 "Snepubie peakuuu'

1. SnepHsbie peakiuu.

2. DHeprus sSAepHOU peaKIuu.

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

4. XapakTtep cnekTpa y-usnydeHus. [Ipouecchl B3auMOAEWCTBUS 7Y-KBAHTOB C BELIECTBOM.
3aBUCUMOCTh HMHTEHCUBHOCTH Y-M3JIyY€HHMs OT TOJIIMHBI cJlos BeniecTBa. (CpaBHEHUE
MIPOHUKAIOIIEH CIOCOOHOCTH Pa3TUYHBIX BUJIOB U3ITYUCHHUS.

5. Tpu Buaa B-pacnaga. DHepreTuyeckuid criekTp [B-yactuil. ['umore3a HEHUTpUHO. 3aKOHBI
coxpaHeHus npu B-pacnaje. Jlentonsl. JlenToHHBIH 3apsi.



[Tpunoxenue 2

a) HJIaHI/IpyeMbIe pe3yJabTaThbl oﬁyqennﬂ H OIICHOYHBIC CpeacCTBa AJIsl IPOBEACHUSN l'[pOMe)KyTO‘{H()ﬁ arrecranum.

Konx nnaukaropa

Nuaukarop qocTxReHUst
KOMIIETCHIINU

OneHouHble CpeaCcTBa

OIIK-1 Cnoco0en pemn

aTh NPUKJIAHbIE 321241 CTPOUTEIbHON 0TPAC/IH, UCIOJIL3YSI TEOPUIO U MeTOAbl (YHAAMEHTAJIBHBIX HAYK

OIIK-1.1

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

Ilepeuenb TeopeTH4YecKMX BONMPOCOB Kk 3a4yety( 1 cemecrtp):

1. Kunemaruka nocrymnarenbHoro aBuxeHus. [loHstue pagmyc-BeKTOpa, CKOPOCTH U YCKOPEHHUS.
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 amwxkeHue. TaHreHIMATILHOE W HOpMalnbHOE yckopeHwue. [lonmHoe ycKopeHwe.
VYTroa MeXIy CKOPOCTBIO U YCKOPEHHUEM.

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

5. MoMeHT uMIynbca ¥ MOMEHT CHJIBI OTHOCHUTENBHO TOYKH. OCHOBHOE YypaBHEHHE IMHAMMKHU
BpAIaTEIbHOTO JBUKECHHUS.

6. Bpamenne BOKpyr HEMmoABWKHONW ocH. MOMeHT MHepIuH. PacyeT MOMEHTOB MHEPIIMH MPOCTHIX
ten. Teopema llrelinepa.

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

8. Pabora u momrHOCTh. KnHETHUECKAS SHEPTHSI MOCTYMATEIBHOTO U BPALIATEIHHOTO IBUKCHUS.

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

10. /IBa cmocoba omucaHUsl B3aMMOJAEHCTBH. J[BH)KEHME YacTHIIBI B OJJHOMEPHOM CTallMOHAPHOM
noje. CBsA3b MEXKy CUJION U TOTEHIUAJIBHON YHEPTUEH.

11. T'apmonuueckue kojeOaHUs. AMIUIMTYJa, 4acTOTa, HauyanbHas ¢aza. Marematudeckuili u
¢bu3znyecknit MaSTHUK. DHEPTUsl TAPMOHUYECKUX KOJIeOaHUH.

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

13. OO6mree MoOHATHE O BOJHAX. XapaKTEPUCTUKH Oerymieil BOJHBL. BOJIHOBOE ypaBHEHHE TUIOCKOM
BOJIHBI.

14. Hanoxenue ynpyrux BosiH. Ctosiyas BosHa U ee oco0eHHocTH. Konebanue HaTSHyTON CTPYHBI.




Kon unaukaropa

WNHnukaTop AoCTHKEHUS
KOMIIETEHIIUH

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-KMHETUYECKON TEOPUH. Y PaBHEHHE COCTOSHUSA UACAIBHOIO rasa.

21. Pacnpenenenne MOJIEKYJ HICATHHOTO ra3a 10 BBICOTE B TOJIE TSHKECTH 3emitd. bapomerprueckas
¢dopmyina.

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 [lyaccona.

27. Huxnnueckuii mponecc. Koaddumment nonesnoro neiictBus TemioBoi MaMHel. Bropoe Hauano
tepmoanHaMuku. Popmynuposku Knaysuyca u KenbBuHa.

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

29. OcHOBHOE ypaBHEHUE TEPMOJUHAMUKH. DHTPOMUS UACATBHOTO ra3a. M3MeHeHue sHTpONuM npu
M30IIPOLECCax.

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

38. ConpotusneHue npoBoJHUKOB. CTopoHHHUE cuibl. 3akoH Oma B MHTErpanbHoil hopme.

39. IIpaBuna Kupxroda s pacuera pa3BeTBICHHBIX Iieneid. MomHocTh Toka. 3akoH J[xoyms-JIena.
40. Egunas mpupoja 3JIeKTpUdeckoro U MarHutHoro noss. [lone apwxkymierocs 3apsaa. [TpuHuun
CYIEepHO3UIIMHM 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 caMOMHAYKIHMH. HIYKTUBHOCTh. DHEPrus KOHTYypa C TOKOM. DHEpPrusi MarHUTHOTO
TOJIS.

45. Dnextpuueckoe mosie B BemiecTBe. [lonmspuzanus nuanekTpuka. BekTop 5sneKTpHuecKoro
cMmeleHus. JuanexkTpuueckas MpOHULIAEMOCTDb BELIECTBA.

46. MarauTHOe TmONe B BemecTBe. HamarHmueHHOCTh. HampspkeHHOCTP MarHWTHOTO — TTOJIS.
MarauTHas IpOHULAEMOCTD BellecTBa. PeppOMarHeTHKY.

Ilepeyens BonpocoB k 3k3ameny (2 cemecTp):
1. Cucrema ypaBHeHuN MakcBemia kak 0000IICHHE pPa3pO3HEHHBIX SBJICHHM DJIEKTPUUYECTBA U
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Marserusma. MarepuaabHble ypaBHEHUS.

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

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

4. TIlnockas 5J€KTpOMarHUTHas BOJIHA U €€ OCHOBHBIE XapaKTEPUCTHUKU. DHEPrus M HMILYJIbC
3JIEKTPOMArHUTHOMN BOJIHBI.

5. EcrectBennblii n monspusoBaHHbld cBeT. CTeneHb MOJAPU3ALUU JMHEHHO MHOJSAPU30BAHHOIO
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
MOJIIPU3aLlMU CBETA MPU MPOXOXKIECHUHU YE€PE3 ONITUYECKU aKTUBHYIO Cpeny.

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

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

10. Ontuyeckas pa3HocTh xoia. CBA3b ONTHYECKOM PAa3HOCTU XOJa JIBYX BOJH C Pa3HOCThIO (a3
MEX1y HUMH. Y CIOBUSI MAKCUMyMa U MUHUMYMa.

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

12. UnrepdepeHnnss B TOHKHX IUIeHKax. HaOmronmenwe konenn HpioTOHA B OTpaKeHHOM U
IIPOXOJISLIEM CBETE.

13. SBnenne mudpaxumm. Jndpakmus Openens u Opaynrodepa. [Ipuanun [roiirenca-Openens.

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

15. udpaxkuus ®Ppaynrodepa Ha y3Koi NpsMoiIMHEHHOW Imenu. JudpakuuoHHas pelieTka Kak
COBOKYITHOCTb KOHEYHOI'O YHCJIa IIEeH.

16. TemnoBoe wm3nyuyenue Tena. 3akoH Credana-bonbimana. 3akoH cmemieHuss Buna. ['mmotesa
[Inanka.

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

18. ®oronsl. JlaBnenue ceera. KopmyckysipHO-BOJTHOBOW JAyal3M CBETA.
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19. Paccesinue potona Ha cBoOo1HOM 3ekTpoHe. Popmyna Komnrona.

20. BoxHoBbIe cBoicTBa yacTull. [[mrHa BOHBI e bpoiina. DKcnepuMeHTAIbHBIE MTOATBEPKICHHS
rurotessl ae bpoiis.

21. Ilpunnun HeompeneneHHoctu. CooTHomeHue HeomnpeaeneHnoctel I'eizendepra. OcoGeHHOCTH
rpoiiecca U3MEpPEHUsi 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. Yacthma B OJHOMEpHOW OECKOHEYHOW NPSIMOYrojibHOM MOTeHUuadbHOU siMe. KBanTOBaHme
sHeprun. CoOCTBEHHBIE (DYHKIIUU COCTOSIHUS YACTHIIBI.

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

26. KBaHTOBBIN TapMOHHYECKUI OCIIMILIATOP.

27. IlnanerapHas mojenb aroma. lloctynmatel bopa. KBanToBaHue sHepruu BOAOPOIONOAOOHON
CUCTEMBI.

28. Uznydenne BoAOpoaomOA00HBIX cucTeM. CrieKTpalibHbIe cepuH aroma Bojgoponaa. O0o0mieHHas
dbopmyna banemepa.

29. CrnekTpsl MHOTORJIEKTPOHHBIX aTOMOB. 3akoH Mo3nu.

30. VpaBuenue lllpenunrepa mis atoma Bojgoponaa. KBaHToBanwe MoMeHTa ummynbca. [IpaBuna
otbopa.

31. Cnun snektpoHa. KBaHTOBBIE YnCIa, OMUCHIBAIOIINE COCTOSIHUE dJIEKTpOoHA B aroMe. KpaTHocTh
BBIPOKJEHUS dHEepreTnueckux ypoHeu. [Ipuanumn [Taymu.

32. TlpuHUUI TOXXIECTBEHHOCTH OJWHAKOBBIX yacTuil. bo3oHbl U ¢epmuoHbsl. KBaHTOBBIC
pacnpezeneHusl.

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

34. DIeKTPONpPOBOJIHOCTH METAIUIOB U TIOJTYITPOBOAHUKOB. CBEPXITPOBOIUMOCTb.

35. SBnenmue paanoakTuBHOCTH. OCHOBHOM 3aKOH paJMOAaKTUBHOTO pacnaaa. [loctosHHas pacnaza.
[Iepnon nmonypacnana.

36. CocrtaB 1 XapaKTepUCTHKHU aTOMHOTO siyipa. KamensHas monens. Pasmep u ciuH sapa.

37. Macca u 3Heprusi CBsI3W aTOMHOTO S/Ipa. 3aBUCUMOCTD YICITBHOM YHEPTHS CBS3U OT MacCOBOTO
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yrcaa. O6004eyHas MOJIENb Spa.

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

39. PagmoaktuBHbIEe psinbl. OCHOBHBIE 3aKOHOMEPHOCTH O-M3IydeHus saep. [mmuna cBoOGoaHOrO
npobera o-4acTHIl.

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

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

42. Knaccuduxanus sieMeHTapHbIX YacTull. JlenTonsl. JIenTOHHBIN 3aps.

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

OIIK-1.2

Beinonnser pacuerst
CTPOUTENIBHBIX KOHCTPYKLUHI U
00BEKTOB CTPOUTEILCTBA,
OLICHMBAET UX HAJE)KHOCTb
HCIIOJIb3Ysl MAaTEMAaTUYECKOE
MOJIEJIMPOBAaHUE, AaHATUTHUECKYIO
T€OMETPHUIO U MAaTEMaTUYECKU I
aHaJIN3

IIpuMepHBIH NepedyeHb NPAKTHYECKUX 3a4aHUM
1 cemecTp
3apanue 1.Touka qBMXKETCS B IJIOCKOCTU XOY II0 3aKOHY: x =-2t;y =4t(1—t). Halitu ypaBHenue

tpaekropuu Yy = f(X) u u300pa3uth ee rpaduuecKu; BEKTOpP CKOpocTH V U yCKOpeHUs a B
3aBHCHMOCTH OT BPEMEHHU; MOMEHT BpEMEHH to, B KOTOPBIH BEKTOP YCKOPEHHST d COCTaBIIsIeT yrou /4

¢ BekTopoM ckopoct V . OTBeT: y=-x*—2x; V =-2i +4(1-2t)], a=-8], to=0,75cC.
3ananue 2. Teno BpamaeTcs BOKPYT HEMOABWKHOM OCH 110 3aKOHY ¢ =2+4-t—2-t>. Haiitu: 1) cpennee
3HAYCHHE YIIIOBOM CKOPOCTH (o) 32 IPOMEKYTOK BpeMeHH OT =0 110 0CTaHOBKH; 2) YrIIoBYIO

CKOpPOCTh Tejla B MOMEHT BpeMeHu t=0,25 c; 3) HopMmanibHOE yCKOpEeHUE TOUKH, HaXOAsIIeics Ha
paccTosiHAM 1 M OT OCH BpallleHHs B TOT e MOMEHT BpemeHu. OTBet: 2pasn/c; 3 pan/c; 9 m/c?,
3apanue 3. [llap maccoit M=4Kr IBUKETCS CO CKOPOCTHIO V1=5 M/C U CTAIKHUBAETCS C IIIAPOM MacCCOoi
M =6 KT, KOTOPBI IBUKETCS €My HaBCTpEUy CO CKOpOcThio V=2 M/c. OmnpenenuTe CKOpOCTH MIapoB
nociie yaapa. Yaap cuuTaTth abCOJIIOTHO YIPYTUM, NPSAMBIM U LeHTpaidbHbIM. OTBeT: 3,4 M/c, 3,6 M/c.
3ananue 4. Ban B Buje criomHoro nuianHapa Maccoil Mi=10 Kr Haca’)keH Ha TOPU30HTAIBHYIO OCh.
Ha nununap HamoTaH mHyp, K cBOOOIHOMY KOHITY KOTOPOTO MOABEIIeHa Tups Maccod  My=2 kr. C
KaKMM YCKOpEeHHEM OyJeT OIyCKaThCsl TUPs, €CIM €€ MPe0CTaBUTh caMmoii cebe? OTBert: 2,8 m/c?,
3aganue 5. OnpeaenuTs NepuoJl, YaCTOTY U HaYaJIbHYIO a3y KojieOaHUI TOUKH, IBHKYLIEHCs 1o
YPAaBHEHHIO: x=A-sinalt+7) I1e ®=2,57 c'l, 1=0,4 ¢,A=0,02 m. KakoBa cCKOPOCTb TOUKH B MOMEHT
Bpemenu 0,8 ¢. Oteet: T=0,8c; v=1,25 ct V=0,157 m/c.

3ananme 6. Cmemanu Bojy maccoit mi=5 kr npu remnepatype T1=280 K ¢ Bojoit maccoit my=8kr npu




Kon unaukaropa

WNHnukaTop AoCTHKEHUS
KOMIIETEHIIUH

O1eHOYHEIE Cpe€acTBa

temneparype T2 =350 K. Haiitu: 1) remnepatypy 0 cmecu; 2) usmenenue AS sHTpoIuH,
npoucxozsmiee npu cmemuBannu. Oteet: 323 K; 0,3 xJIx/K.

3ananue 7. Toueunsle 3apsabl 41=10 HK1 u 2=-20 5K HaxonATCs B BO3ayxe Ha paccrosiHuu 10 cm
Apyr oT apyra. OnpeaenuTs HanpsKEHHOCTb NOJIsl B TOUKE A, y/IaJleHHON Ha paccTOsIHUE 6 CM OT
mepBoro u Ha 8 cM oT BToporo. Kak n3MeHuTCs NoTeHIMalIbHasl SHEPT U B3aUMO/IEHCTBUS 3aps/I0B,
€CIIU IIePEMECTUTh BTOPOM 3apsizl B 3Ty Touky? Kakyro a1 3TOro Hy>kHO coBepIInTh padboTy? OTBeT:
37,6 kB/m; 12 mx/JIx.

3anpanue 8. /[pa anementa (€, =1,2 B,r;=0,1 Om, €,=0,9 B, r, =0,3 Om) coeTMHEHBI OTHOUMEHHBIMHU
nositocamu. ConpoTtuBienne R coennHuTENbHBIX TPOBOJOB paBHO 0,2 OM. OnpenenuTs CUILy TOKA B
nenu | W pa3HOCTH MOTEHIIMAIOB HA 3akKMMax Kaxkaoro ucroununka. Oreet: 0,5 A; 1,15 B; 1,05 B.
3aganue 9. Kpyropoii BuTok paanycom R=15,0 cM pacrnoyioskeH OTHOCHTEIFHO OECKOHEYHO JITTMHHOTO
IIPOBO/JIA TAK, YTO €r0 INIOCKOCTh MapajuieiabHa NpoBoay. IlepneniuKkynsap, BOCCTaHOBICHHBIN Ha
MIPOBOJ U3 LIEHTPA BUTKA, SIBJIIETCS HOPMAJbIO K INIOCKOCTH BUTKa. Cuiia Toka B rpoBoje 11=5A, cuna
TOKa B BUTKE TOKH |,=1A. PaccrosiHue ot uenTtpa BuTKa a0 nposona d=20 cm. Onpenenure
MarHMTHYIO MHAYKLHUIO B IeHTpe BUTKa. OTBeT: Bo=6,5MKT11.

2 cemecTp

3ananme 1. B onbite FOHra crekisHHAas IUIACTHHKA TOIIMHON B 2 CM IMOMEIIAeTCs Ha MyTH OJHOTO U3
UHTEepEPUPYIOIINX JTydel MeprneHAUKYIIpHO J1ydy. Ha cKoibko MOTYT OT/IMYaThes APYT OT JIpyra
3HAYEHUS TOKa3aTells MPEJOMIICHUS B Pa3JINYHBIX MECTaX IJIACTUHKH, YTOOBI H3MEHEHHE PA3HOCTH
X0J1a OT ATOM HEOJHOPOIHOCTH He mpeBbimano 1 Mxm? OtBer: A<N=5- 10°.

3anganmue 2. [Tygox Oenoro cBera majgaeT HOPMAIBLHO K MOBEPXHOCTH CTEKIITHHOMN TTACTUHKA
tonmHoi d=0,5 MM, Haxoxsmielics B Bo3ayxe. [lokazaTens npenomiienus crexia N=1,5. B
pe3ynpTare HHTep(depeHIIMY HHTEHCUBHOCTh HEKOTOPBIX BOJIH, JUTMHBI KOTOPBIX JIeXKAaT B Mpenenax
Buaumoro crekrpa (or 400 go 700 HM), ycunuBaeTcs npu oTpaskeHuH. OnpenenuTe JUIMHBI TUX BOJIH.
Ortger: 0,6 mxm4 0,43 MKM.

3ananme 3. [Inockas BonHa (A=0,5MKM) magaeT HOpMaIbHO HA AUadparMy ¢ KpyribsiM OTBEPCTHEM
nuameTpoMm 1,0 cM. Ha kakoM paccTostTHUM OT OTBEPCTHS Ha €r0 OCH JOJKHA HAXOJAUThCSA TOUKA
HaOJI0AeHUs, YTOOBI OTBEpCTHE OTKpbIBaIIO: 1) onHy 30HY ®penento; 2) nBe 30Hb Openenst? OTBeET:
50; 25 M.
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3ananme 4. Haiitu HanGoIbIIMI OPSAAOK CIIEKTPA AJIS JKEJITOM JIMHUKM HATPHS C JUTMHOM BOJTHBI A=589
HM, €CJIH MTOCTOsIHHAs AU PaKIUOHHOM penieTku d=2MkM. CKOJIbKO BCET0 MAKCHMYMOB JaeT 3Ta
pemrerka? [Tox kakum yriiom ¢ HabmogaeTcs mocieqauit makcumym? OtBer: 3; 7; 62°.

3aganue 5. /[Ba nossipu3aTopa pacnooKEHbl TaK, YTO Yroll MEX]y UX TUIOCKOCTSIMH MPOITYCKaHUS
paBer 25°. OIpeeInTh, BO CKOJBKO Pa3 yMEHBIIHTCS HHTCHCHBHOCTD €CTECTBEHHOTO CBETA IIPH
MPOXOXKACHUM: 1) yepe3 oauH (TEpBBI) mossipu3aTop, 2) yepe3 oba noyspuszatopa. Koadduument
TIOTJIONICHUS cBeTa B nossipuzatope pasen 0,08. Otser: 2,17; 2,88.

3aganue 6 Y3kuil Iy4OK MOHOXPOMATUYECKOTO PEHTTEHOBCKOTO M3IY4YEeHHUS MaJaeT Ha
pacceunBaroniee BemecTBo. [Ipu 3TomM JyirHa BOJIHBI U3JTy4EHUS, PACCEIHHOTO 0] yTiaMU 60° 1 120°,
OTIIUYAIOTCS IPYT OT Jipyra B 2 paza. CuuTasi, 4TO paccessHue MPOUCXOTUT Ha CBOOOAHBIX JIEKTPOHAX,
HaWTH JUTMHY BOJIHBI Magaroniero uainydeHus. Oteet: 1,2 mM.

3ananme 7. KpacHas rpanuna ¢ororddexra maid HEKOTOporo merasia paBHa 275 um. Haiitu: 1)
paboTy BBIXO/a AIEKTPOHA U3 3TOTO METAJUIA, 2) MAaKCUMAIBHYIO CKOPOCTh 3JIEKTPOHOB, BBIPHIBAEMBIX
W3 9TOT0 MeTajia CBETOM ¢ AnuHOM BoiH 180 HM, 3) MaKCUMAaNbHYI0 KHHETHYECKYIO SHEPTHIO ATHX
anekTpoHoB. OtBeT: 4,525B; 9,1-105 m/c; 2,383B.

3aganue 8. OnpenenuTs IJIMHY BOJIHBI, COOTBETCTBYIOIIYIO TpeThel uHuu cepun bansmepa: 1) B
CIEKTpe U3IIYYCHHH BOJIOPOJa, 2) B crekTpe uznyuenus nona renus. Oteer: 434um, 109uM.

3azla}me 9. OHpeI[eJ'II/ITe nepuona mnojrypacinaga 1 Ha4aJibHYrO aKTUBHOCTb BUCMYTa 2813OB| , €CJIN

U3BECTHO, YTO BUCMYT Maccoil M = 1 r, BeiOpacbiBaet 4,58- 1015,8 —yactul 3a 1 cexynny. Bo ckonbko
pa3 U3MEHUTCS aKTUBHOCTH 3a Mecsi? OTBeT: 5 cyTok; 64 pasa.

3anpanme 10. Snpo Gepunnus-7 f-paanoakTuBHO 1o cxeme K-3axBara. 3anucars peakuuio. Kakue
YacTHUIIBI IPU ITOM 00pa3oBaIuCh?

3ananne 11. Beruucnuts B a.e.M. Maccy aapa °C, y KOTOpOro SHEPIUs CBSA3U Ha OJUH HYKJIOH PaBHO
6,04 M»5B. Otset: 10,0135 a.e.m.

OIIK-1.3

Pemaer mnpukiiagHeie 3agaduu C
MTOMOILIBIO MaTeMaTHYECKOTO
arnmapara, UCIOJIb3ys TEOPUI0 U
MeTO/bl (PyHAaMEHTATbHBIX HAYK

IIpumepHBIii IepeYeHb BONPOCOB U 3aaHUH 110 JIA00PATOPHBIM padoTam
1 cemecTp

Ne 1 «ITpumeHeHne 3aKOHOB COXPaHEHUS AJI ONPeIeTIeHUs CKOPOCTH MOJIeTa MyJIu»
[IpuBeaute npuMmepsl CWiI, JAIONIMX pa3Hble BUAbl NOTEHUUANbHOM oSHepruu. Kakuwe W3 HHX
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MPUCYTCTBYIOT B JaHHOH pabote? M300pasure cxemy SKCIEPUMEHTAIBHON YCTAaHOBKH M YKQ)KUTE Ha
Hell cuiibl, IEHCTBYOIME HA BCE TEa, BXOASAIIME B CUCTEMY, B KaX/IbIii MOMEHT BPEMEHH.

Kakue BenmuuuMHBI UMENH KUHETHYECKAas W TOTCHLUANbHAS SHEPTHsl CHUCTEMBI «IIyJIS+MasTHUK» B
pasnuuHble MOMeHThI onblta? IlpeacraBpTe cxemMy H3MEHEHHsS KMHETHUECKOW M MOTEHUHUATIbHOU
SHEPIUU CHCTEMBI.

Jlis KakuX MOMEHTOB BPEMEHM B JIaHHOM 3KCIIEPUMEHTE MOKHO IPUMEHSTh 3aKOH COXPaHEHMs
MEXaHUUYECKOM 3HEPIuy, a JUisl Kakux Helb3s U nouemy? Cxema.

Jlis KakuX MOMEHTOB BPEMEHM B JIaHHOM 3KCIIEPUMEHTE MOKHO IPUMEHSTh 3aKOH COXPaHEHMs
HMITYJIbCA, a JUIsl KaKuX Heb3s U nouemy? Cxema

Vcnonb3ys 3aKOHBI COXpaHEHMs MoJyyuTe (GopMyiy Ui pacdeTa CKOPOCTH IOJeTa MyJlIH B JaHHOM
pabore.

Kak npousBoautcst 00paboTka 3KCIepUMEHTAIbHBIX JAAHHBIX B AaHHOW pabote. Kak ompenensercs
JIOBEPHUTENBHBI HMHTEpBal CKOPOCTH W CPEAHSS KBaJpaThdecKas IOrPEIIHOCTh OTKIOHEHUS
MasTHUKA?

Ne 4 «MccnenoBanue BpalaTeIbHOTO IBUKEHUS TBEPJAOTO TeIa BOKPYT HEMOIABUKHOW OCH»
KakoB xapakrep 3aBUCHMOCTH MOMEHTA MHEPLIMH OT PACCTOSHUSL, HA KOTOPOM HaXOJIUTCS TEIO OT OCH
BpaueHus? B nannoii pabore. [Toctpoiite rpaduk 3Toi 3aBUCMOCTH.
Kak sxcnepruMeHTaIbHO OnpeiensieTcss MOMEHT MHEPLIMHU Tejla B JaHHO 1abopaTopHoii padote?
Kaxue 3akoHBI cOXpaHEHHs IPUMEHSIOTCA JUIsl BBIBOJA pacdeTHbIX Gopmyn? [lonyuurte popmyny amns
pacuera MOMEHTa UHEPLIUU MasiTHUKA.
KakoBa 3aBUCUMOCTB YIJIOBOI'O YCKOPEHHS TeJla OT MOMEHTA MPUJIOKEHHBIX K HEMY CHUJI U MOMEHTa
unepuun tena? Ilocrpoiite rpaguk naHHON 3aBUCUMOCTH

Kak na masatauke O6epOeka MOTyT OBITh ONpeAeNeHbl YII0BOE YCKOPEHHE, MOMEHT JeHCTBYIOLINX
CWJI U MOMEHT UHEpLHU?
Kak B maHHON paboTe paccuuThIBaeTCS MOTPEIIHOCTh OIpeNeieHUs] MOMEHTa HHEpLUU Telna
OTHOCHUTEIIBHO IPOU3BOJILHOM OCH BpALICHUS?
[MponemMoHCTpUpPYHTE BO3MOKHOCTH MpuMeHeHus cpeabl MicrosoftExcel (wmu mpyroii cpembr) amns
00pabOTKU IKCTIIEPUMEHTAIBHBIX JTAHHBIX.
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Ne 5 «Omnpenenenune xapakTEepUCTUK 3aTyXaOIMUX KoJeOaHuil (PU3MIEeCKOro MasTHUKA

[louemy konebGaHMs MasTHHKA B JaHHOM paboTe OyqyT 3aTyXaroIIMMH, Ja)K€ MPHU BIKIIOYECHHOM
JJIEKTpOMaruure?

3anuIuTe ypaBHEHU 3aTyXaloIMX U He3aTyXalouX KoyleOaHnH, CpaBHUTE HX.

Kak ammumntya 3atyxaronmx KojeOaHuil 3aBUCHT OT BPEMEHH U OT YMCIIa KOJIeOaHuit?

KakoB ¢u3nueckuil cMbICil BEIMYMH NPUMEHHUTENIBHO K JaHHOM paboTe: HadaibHas aMIUIMTYJA
KojeOaHuii, HavanpHas (aza KoJieOaHWd, KpyroBas dYacToTa KoJieOaHUH, Nepuoa KoJeOaHMUI,
KOXQ(QUIMEHT 3aTyXaHus, BpeMs peJakcaluu, JOrapupMUUecKUil JOeKpeMeHT 3aTyXaHus,
nobpotHocTh. Kak onn Menstorest ¢ poctom U?

Kak MeHsAI0TCS XapaKTepUCTUKHM 3aTyXaloUIMX KoyIeOaHWH HavajabHas aMIUIMTyda KoyieOaHUH,
HayanpHas (¢aza KosneOaHUM, KpyroBas 4YacToTa KojeOaHuM, mepuon KosiebaHuil, Ko3(p(dUUIUEeHT
3aTyxaHMsl, BpeMs peslakcalluy, JorapupMUUIecKiii JeKpEMEHT 3aTyXaHus, JOOPOTHOCTb €CJIN OJMH U3
napameTpoB JaHHOro (usmveckoro masThuka: | , m, L, K yBenuuurcs (inbGO yMEHBIIUTCS) TPU
(UKCUPOBAHHBIX 3HAYEHUSIX OCTaBIIUXCS?

Jlst uero, B aHHOM paboTe, rpaduKu CTPOAT B JorapupmMudeckommaciirade?

[TpoaeMoHCTpUpPYTE BO3MOXKHOCTh mpuMeHeHus: cpeabl MicrosoftExcel (wmm mpyroit cpemsr) s
00pabOTKHU IKCIIEPUMEHTATBHBIX JaHHBIX.

Ne 11 «M3ydyeHune cTaTUCTHUECKUX 3aKOHOMEPHOCTEM)

KaxkoBo pacrnipenenenue nqpobu mno siueiikam Ha gocke ['anpTona? Kakoe pacnpeseneHune aHaJIOTUIHO
naHHomy B MKT?

KakoBo pacrnipenenenue 31eKTPOHOB MO MOAYJIIO CKOPOCTH B JIaHHOW padoTte? UTo mpoucxoauT mpu
W3MEHEHUH HaIpsKeHUsl Hakaa?

Kakue cratuctuueckre MeTo 1l IPUMEHSIOTCS B JaHHOM paboTte?

[TpopeMoHCTpHUpYHTE BO3MOXKHOCTD NpuMeHeHus: cpenbl MicrosoftExcel (wnm apyroii cpenst) mis
00pabOTKH IKCIIEPUMEHTATBHBIX JaHHBIX.

Ne 14 «Onpenenenue nokasarens aguadaTel MeTooM Kinemana u Jlesopmay
OOBsicHUTE X0/ PKCIIEPUMEHTA U Pe3yJIbTaThl pacyera.
HazoBute nporeccsl, NpoUCXOASIIUE C ra30M, B X0JI€ IKCIEPUMEHTa U M300pa3uTe ux rpaduyecku.
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3anummuTe ypaBHEHUS s BBIBOJA (POPMYIIBI TOKA3aTels ainadaThl.

[TpomeMoOHCTpUpPYITE BO3MOKHOCTD MpuMeHeHust cpeabl MicrosoftExcel (wmu mpyroii cpembr) mms
00pabOTKH IKCTIEPUMEHTAILHBIX JTAHHBIX.

Kak B manHoi1 paboTe MUHUMH3UPYETCS MOTPEHIHOCTh AKCIIEPUMEHTAIbHBIX TaHHBIX ?

Ne 21 «HccienoBanue 31eKTPOCTATUYECKOTO MOJISI C TOMOLIBIO 30HAA»

Uro Takoe HAMpsOKEHHOCTH AJEeKTpuueckoro moisi? Kak rpaduuecku mpeacTaBUTh paclpeesieHne
HaNpsHKEHHOCTH B Pa3HBIX TOYKAX 3JIEKTPUYECKOIo M0 B JaHHOW pabore?

Yro Takoe moreHIMan NeKTpocTarndyeckoro noisa? Kak rpadudecku npeacTtaBuTh pacrpeesieHUe
MOTEHIMAaJIa B pa3HbIX TOYKAX JIEKTPHUUECKOTro MOJIs B JTaHHOH paboTe?

Uemy paBHa paboTa HO MEPEMELICHUIO 3apsia BIOJIb SKBUIOTEHLUMAIbHONW MOBEPXHOCTH U IO
3aMKHYTOMY KOHTYpY, OIPaHHYEHHOMY Yy4YaCTKaMHM CHJIOBBIX M SKBHUIIOTEHIUAJIbHBIX JMHUN?
Boruncnute paboTy 1o nepeMenieHuo 3aps/ia no 3aJaHHOW TPAeKTOPHH.

Kak m3MeHHTCS KapTUHA CHJIOBBIX M SKBUIOTEHIMAJIBHBIX JIMHUI MpPU YBEIWYEHUU (YMEHBIICHUN)
HaNpsHKEHHOCTH MEXY 3JIEKTpoJaMu?

Ne 24 «Pacmmpenue npezena U3MepeHHs aMIepMeTpa NOCTOSTHHOTO TOKa»

KakoB mnpuHIMN [OEHCTBUS DIEKTPOU3MEPUTENBHBIX MPUOOPOB MArHUTORJIEKTPUYECKOTO U
ANEKTPOMArHUTHOTO TUIIA, IPUMEHSEMBI B TaHHOW paboTe?

Uto Ha3pIBalOT TOKOM TIOJTHOTO OTKJIOHEHUS M  HANPSHKEHUEM  TIOJHOTO  OTKJIOHEHHS
ANEKTPOU3MEPUTENTHHOTO Ipudopa?

Kakum 06pazoM BKIIFOYAOT aMIEPMETP M BOJIBTMETP B NEKTPUUECCKYIO IETh JJIs U3MEPEHUS TOKA U
HanpspkeHus? [IpoaeMoHCTprpyiiTe HaBBIKK BKIFOYSHHS 3TUX MPUOOPOB B ANEKTPUUYECKYIO 1IETIb.

Uto Takoe myHT? {15 4ero m Kak oH ucnodibdyercsa? [IpoaeMoHCTpupyiTe NCIIOIB30BaHUE IITYHTA.
Uro Takoe mpobaBouHOe compoTuBieHue? s dero u kak oHo ucnomwsyetcs? [IpomemoHcTpupyiite
HCIOJIb30BaHNE J00aBOYHOTO CONPOTUBIICHHUS.

[TponeMoHCcTpHpYHTE BO3MOXKHOCTD NpuMeHeHust cpeasl MicrosoftExcel (wnm apyroii cpenst) mis
00pabOTKH IKCIIEPUMEHTATBHBIX JTaHHBIX.

Kak B manHOi1 paboTe MUHUMH3UPYETCS MOTPEITHOCTh IKCIIEPUMEHTANBHBIX TAaHHBIX?
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Ne 28 «OmpeneneHue MHAYKTHBHOCTH KaTyIIKK U MAarHUTHOH MPOHUIIAEMOCTH (DeppOMarHUTHOTO
Tea»

Kakue mnpuOOphl NPUMEHSUIMCh B JIaHHOM paboTe /sl ONpeneusl MapaMeTpoB IMOCTOSHHOTO W
MePEMEHHOI0 TOKa?

[Moxyuute hopmyity 1Jisi pacyera IMOJIHOTO COMPOTHBIICHHS IISTTH IEPEMEHHOT0 TOKa, UCTIOIb3yeMOH B
JTaHHOU paboTe (WM MPeCTaBICHHOM MPEToIaBaTeNeM).

Kak ompenensuiach MHAyKTHBHOCTh KAaTyIIKH B JaHHOH pabore? Kakum eme crmocoOoM MOKHO
OIPEICTUTh HHIYKTHBHOCTH?

[MponeMoHCTpUpPYHTE BO3MOKHOCTH MpuMeHeHus cpeabl MicrosoftExcel (wmu mpyroii cpembr) mms
00pabOTKH IKCIIEPUMEHTAILHBIX JaHHBIX.

2 cemecTp

Ne 32 «Onpenenenue paanyca KpUBU3HBI JTMH3BI U TIOJIOCHI MPOITYCKAHUS CBETO(PHUIBTPA C TOMOIIBIO
KkoJiert HeroTona

Kak o0BsacHseTcs nogsienue konerl Herotona?

[TonyunTte popMyIibl 17151 pacdeTa pailiycoB TEMHBIX U CBETJIbIX Kosell HpioToHa.

[Tonyuure dhopMyny njs onpeaeneHus paanyca KpUBU3HbI TUH3HI.

Kak B manHoi1 paboTe MUHUMH3UPYETCS MOTPEIIHOCTh IKCIIEPUMEHTANbHBIX JTAaHHBIX?

Ne 34 «Onpenenenue JUIMHBI CBETOBOM BOJIHBI U XapaKTEPUCTUK AUPPAKIIMOHHON PEIIETKI»

KaxoBbl mapaMeTpsl 1 XapakTEpPUCTUKU JUPPAKITUOHHOMN pEelIeTKH, IPUMEHSIEMOH B SKCIIEpUMEHTE?
[Tonmyuute popmyiy Ass onpeneneHus JJIMHBI CBETOBOM BOJIHBI NMPH AU(paKIK HAa TU(PPAKIIHLOHHOM
peIIeTKe.

KakoBo npakTuueckoe npuMeHeHne Au(pakIMOHHBIX PEIIETOK?

Kak B nanHoi1 paboTe MUHUMH3UPYETCSI MOTPEIIHOCTh SKCIIEPUMEHTAIbHBIX JaHHBIX?

Ne 35 «Onpenenenue KOHIIEHTPAIIMK PACTBOPOB caxapa U MOCTOSTHHOW BpaIIEHHUS
Ha ocHOBe Kakoro siBJI€HUS ONpPENEAeTCs] KOHLIEHTPALKsl pacTBOpa caxapa B JaHHOM dKCIIEpUMEHTE?
[losicHUTE YyCTPONCTBO M NPUHIMN AeUCTBUS pu3Mbl Hukous
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[losicHATE YCTPONCTBO M IPUHIIUI AEUCTBUS IIOJIyTEHEBOTO CaXxapUMeTpa
Kak B 1aHHO# paboTe MUHMMU3UPYETCS NOTPEIHOCTh SKCIEPUMEHTAIbHBIX JAHHBIX?

Ne 36 «CHATHE BOJIIbTaMIIEPHBIX XapaKTEPUCTUK (HOTOIIEMEHTA U OIIpe/IeJICHUE €ro
YyBCTBUTEIILHOCTH»

[IpoananuzupyiiTe nonydeHHsle B 1abopatopHoi padbore BAX

Kak onpenensiercst noctosHHas [1nanka B JaHHOM 3KciepUMEHTE?

Kak B manHoi1 paboTe MUHUMH3UPYETCS MOTPEIIHOCTh SKCIEPUMEHTANbHBIX JAHHBIX?

Kak B nanHO# paboTe paccUMThIBAETCS MOIPELUIHOCTD ONpeaeeHus nocTostHHoM [lnanka?
[TpomeMOHCTpUPYITE BO3MOKHOCTh MpuMeHeHust cpeabl MicrosoftExcel (wmu mpyroii cpembr) mms
00pabOTKHU IKCIIEPUMEHTATBHBIX JaHHBIX.

Ne 41 «MccnenoBanue Bo30YyXICHUSI aTOMOB razay

OOBsicHUTE IPUHIIMII OTIpeIeNIeHUs] BO30YKICHHBIX COCTOSIHUI aTOMOB ra3a B 3KcrepuMeHTe?
[Tosicaute npuHIMI PabOTHI AIEKTPOHHOM JIAMITBI

B xakom quana3oHe 371eKTPOMarHUTHBIX BOJIH JIKUT M3JIydeHHe BO30YKIEHHBIX aTOMOB MTApOB PTYTH
U ouemy?

Kak B 1aHHOM 3KCHEpUMEHTE Ompejaessercs 00JIacTh JOKAIM3AlMU 3JIEKTPOHA U KaK MOTydeHHbIE
JTaHHBIE COIJIACYIOTCS C TEOPETUYECKUMHU MPEATIOChUIKAMU?

Ne 42 «Omnpenenenune riaBHBIX KBAHTOBBIX YHCEN BO30YX/ICHHBIX COCTOSIHUI aTOMa BOJIOPOIa»
[MosicHuTe yCTPOMCTBO M MPHHIUIT PAOOTHI CIIEKTPOCKOIIA, UCIIOIB3YEMOT0 B IaHHOH paboTe
[Moxyante popmyy A ONpeaeTHHUS TIaBHBIX KBAHTOBBIX YHCEN BO30YKACHHBIX COCTOSIHUIA aToMa
BOJIOpOJIa M IPYTHX BOJOPOJONOTOOHBIX aTOMOB

Yro Ha3bIBaCTCS IPaLyHPOBOYHBIM rpaduKoM?

[MponemMoHCTpUpPYHTE BO3MOKHOCTH MpuMeHeHus cpeabl MicrosoftExcel (wmu mpyroii cpembr) amns
00pabOTKH HKCTIEPUMEHTATBHBIX JaHHBIX

Ne 51 «M3ydyeHne 3aKOHOMEPHOCTEN O-pacraga
UT0 Takoe aKTMBHOCTb PaIMOAKTHUBHOI'O 3JIEMEHTA, €€ BBIYUCICHNUE U €JUHULIBI U3MEPEHUSI.
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B uem coctourt 3akoHn I'eitrepa - Herrona?

Kak o1ieHUTh 3HEPruto o - YaCTULIbI?

YcTpoiicTBO U pUHIHMIT paboThI cueTdnka I eiirepa-Miosiepa.

[TpomeMoOHCTpUpPYITE BO3MOKHOCTD MpuMeHeHust cpeabl MicrosoftExcel (wmu mpyroii cpembr) mms
00pabOTKU IKCIEPUMEHTAIBHBIX JAaHHBIX

Ne 53 «Onpenenenre MakcUMaabHOW SHEPTUM B-4acTULl U UAECHTU(UKALNS PalOaKTUBHBIX
IIPErapaToBy

Kakwue u3BecTHBI pa3HOBUIHOCTH OeTa-pacnana? Kakas u3 HUX uccieayercs B JaHHOM YKCIIEpUMEHTE?
B kakux nuana3oHax HaXoJsATCs IEPHOABI MOJIypaciaia U SHepruu o6era- pacnaja npupoIHbIX
PaIUOHYKINUIOB?

KakoBbl 0CHOBHBIE OCOOEHHOCTH B3aUMOJIEHCTBHS O€Ta-4acTHI] C BEIIECTBOM?

[TponeMoHCTpUPYTE BO3MOKHOCTD IpuMeHeHus cpenbl MicrosoftExcel (wnum npyroii cpenbr) st
00pabOTKH HKCIIEPUMEHTAIbHBIX TaHHBIX

OIIK-1.4

Pemaer teopernueckue 3amauu B
o0nactu TEIJIOTEXHUKH,
TU/IPABIMKHU, TEIIOMAacCOOOMEHa,
UCTONB3ys  (yHAaMEHTalbHbIE
3HaHUA

IIpuMepHBbIH NepedyeHb 3aaHUI
1 cemecTp
3aganue 1. HaiiguTe 1151 ra3000pa3Horo a3ora TeMneparypy, Ipyu KOTOPOM CKOPOCTAM MOJIEKYI Vi =
300 m/c u V2 = 600 M/C COOTBETCTBYIOT OAMHAKOBBIE 3HAUEHUS (PYHKIIUU paclipesienenuss Makcpesia
f(V) Ortser: T= m(V22 _Vlz) =330K.

4k In(v, /V,)
3aganue 2. MieanbHblil 1ByXaTOMHBIN Ta3 00b€MOM 5 J1 ¥ JaBJI€HUEM 10°Ia M30XOPHUYECKH HATPEIH,
B pPe3yJIbTaTe YEro CPeIHsAs KUHETUUECKasi SHEPrus ero MoJieKyin ysenuuunachk ot 0,0796 3B no 0,0923
3B. Ha ckonbko npu 3TOM H3MEHUThCA JaBieHue raza? B nanpHelmeM ra3 n30TepMUYECKH
pacIIMpuIIM 10 HavaJlbHOTO aBieHus. Onpenenure ooObeM ra3a B KoHile npouecca. OTBET: yBETUUUTCS
Ha 0,16 MlIla; 5,8 1.
3ananme 3. Onpenenute KOAPPHUIMEHT TEIUIONPOBOAHOCTH A a30Ta, €cliu K03 uiueHTt
JMHAMHYECKOM BSI3KOCTH M AJIsL HETo MpH Tex ke ycnoBusax paBeH 10 mklla-c. Orer: A=7,42 mB1/M"K.
3ananue 4. 12 r a30Ta HaXOAATCS B 3aKPBITOM cocyle oobemoM 2 11 ipu Temmepatype 10°C. [Tocne
HarpeBaHus JaBJICHUE B COCYJIE CTAI0 PaBHO 104MM.pT.CT. Kaxkoe konnuecTBo Terma Ob1o coo0IIeHO
ra3y npu Harpesanuu? Otser: 4,1- 10° Jx.
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3apanme S. Tpu I0CKUX BO3AYIIHBIX KOHAEHCaTopa ¢ eMKocTaMu C1=1,5Mk®D, C;=7 MKD, C3=2 MKD
COEIMHEHBI MTOCIIEA0BATENBHO U MPUCOEIMHEHBI K UCTOUHUKY TOKa. [Ipu 3TOM 3apsn BToporo
KOHJIeHCcaTopa paBeH 14- 10 K. a) Haiitu snepruro 31oii Oatapeu. 6) He oTkitouas HICTOYHHUKA TOKA
oT OaTapeu KOH/IEHCATOPOB, Pa3BUTAIOT IJIACTHHBI TPETHET0 KOHAEHCATOPA, YBEIMUNBas PACCTOSHUE
MeX Ty HUMH B 2 pa3a. Haiitu uamMenenue emkoctu u 3apsiaa 6atapeu. Oteet: 490 m/Ix, 0,21 Mx®, 0,4
MK,

3aganue 6. [IpoBoasnnii MI0CKUil KOHTYp, UMEIOIINN (popMy OKpykHOCTH paauyca I = 0,05 m
MOMEIIEH B OJJHOPOIHOE MarHUTHOE TOJIE TaK, YTO JTMHUH MarHUTHON MHAYKIIUU TOJIS HAPABICHBI
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) CHTy MHAYKIIHOHHOTO TOKA; B) 3apsijl, KOTOPBIH MPOTEUET 110 KOHTYPY 32 TIEPBBIE 5 CEKYH/T
n3MmeHenus moist. Oteet: 1,6 MB; 0,3 MA; 1,6 MK

3ananme 7. Karymka HaMoTaHa MeIHBIM MPOBOAOM auamerpoM d=0,2 MM ¢ obmieit mHoi =314 M u
uMeeT HHAYKTUBHOCTH L=0,5 ['n. Onpenenuts cONpOTUBICHNE KaTyIIKU: 1) B 1IETIH TOCTOSTHHOTO
TOKa; 2) B IIeNU NepeMeHHoro Toka ¢ yactoror v=>50 ['u. Oteet: R=160 Om; R=224 Owm.

2 ceMmecTp

3apanme 1. YUepHoe teno umeet remnepatypy 3 kK. I[Ipu oxnaxaeHuu Tena AuHa BOJIHBI,
MPUXOJAIIASACT HA MAKCUMYM H3JIydaTelbHOW CIIOCOOHOCTH, M3MEHMIIAach Ha 8 MKM. J[o kakoit
Temneparypsl oxyagumiock Teno? Oteer: 323K.

3aganmue 2. DnekTpoH obnanaeT kuHeTuueckoi sneprueit 30 sB. Onpenenuts ae0poilieBCKyO JNIUHY
BOJIHBI AJIEKTPOHA. BO CKOJIBKO  pa3 M3MEHUTCS ATa JUIMHA BOJHBI, €CJIM KHHETHYEeCKast SHEPTHS
ymenbutcs Ha 20%? OTBerT: 2,2-10'10 Mm; 1,12,

3aganmue 3. [Ipy qBMKEHUH YaCTHUITHI BAOJIb OCH X CKOPOCTh €€ MOXKET OBITh OIpe/ielieHa ¢ TOYHOCTHIO
(omm6Koif) 1o 1 cm/c. Haiitu HeonpeneneHHOCTh KOOPAMHATHI, €CIH YaCTUIIeH sBiSeTCs: 1) 3eKTpoH,
2) npobunka maccoii 0,1r. Otset: 0,01mMm; 1028w,

3ananme 4. Yactuia HaxoIUTCs B 0ECKOHEYHO IIyOOKOH 0JTHOMEPHOH MOTEHIIMAIbHON nMest
MUHUMAaJIBHYIO 2Hepruio. KakoBa BeposSTHOCTh OOHAPY)KEHUS YaCTHIIBI B CPETHEH TPETH SIMBI?
Otser: 0,609.

3aganue 5. ConHeuHas MOCTOSHHAS 111 3eMJIU (SHEPTUsl COJTHEUYHOTO M3Ty4YeHHUs, aJalollero B
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€/IMHMUITY BPEMEHH Ha €IMHHUITY IUIOMIAIH B IIEPICHNKY/ISPHOM HAMpasIeHnu) pasHa 1370 Jhx/cm®.
Onwupasich Ha 3Ty BEJIMUYUHY, HAWUTE, CKOJIBKO IO Macce BOJIOPO/Ia BBITOPAET €KECEKYHIHO BHYTPHU
COJIHIIA, €CJIM U3BECTHO, YTO UCTOYHUKOM PHEPIMU COJIHIIA SIBIISIETCSA CUHTE3 YETBIPEX SAEP BOJOPO/A C
obOpasoBanuem sjapa renus-4. Oreer: 630 MuH.T/C.




0) ITopsinok npoBeneHust NPOMEKYTOYHOM aTTeCTALMH, TOKA3ATEJM H KPUTEPHH
OLICHUBAHUS:

[TpomexyTouHas arTecTanus Mo AucHUIuinHe «Pu3nkay BKIIIOYACT TEOPETUIECKHUE BOTIPOCHI,
MO3BOJISIOIINE OIICHUTh YPOBCHD YCBOCHHSI O0YJAIOIIMMHUCS 3HAHHMA, U TIPAKTUUECKUE 3aaHMS,
BBISIBIISIFOIIHME CTETIEHb COPMUPOBAHHOCTH YMEHUH ¥ BIIaJICHUH, IPOBOIUTCS B hopme 3auera (1
cemectp) u B popme sk3ameHa (2 cemectp).

3ayer 00yyaroImuecs MoJIy4aroT B pe3yJIbTaTe BHIMIOJIHEHUS BCEX BHIIOB padoT,
MPEAYCMOTPEHHBIX BO2 CEMECTPE U3YUYEHUS JaHHOUW NUCHMIUIMHEL. B cilydae HEBBINOIHEHUS,
3a4eT MpoBOAMTCS B (hopMe cobecetoBaHMs 110 BOIIPOCAM COTIIACHO TIEPEYHIO BOIIPOCOB K 3a4ETy.

Ilokazamenu u Kpumepuu OUeHUBAHUA 3auema:

- Ha OLIEHKY «3a4T€HO0» 00y4aroluics JEMOHCTPUPYET YPOBEHb, HE HIXKE IOPOTrOBOTO,
c(OpPMHPOBAHHOCTU KOMITETCHIIUI: B X0/1€ KOHTPOJIbHBIX MEPOIIPUITUI MOTYT JOITyCKaThCs
OIIMOKH, MOKET MPOSBISATHCS OTCYTCTBUE OTJCIBHBIX 3HAHUN, YMEHUH, HABBIKOB, 00 yJaIOIIHIACS
MOTYT UCIIBITHIBAET 3HAUNUTENbHBIC 3aTPYAHEHUS [IPU OIIEPUPOBAHNUY 3HAHUSAMU U YMEHUSAMU NIPU
UX [IEPEHOCE Ha HOBbIE CUTYallUH.

- Ha OLICHKY «HE 3a4TeHO» 00y4Jaroliics He MOXKET M0Ka3aTh 3HAHUS HA [IOPOTOBOM YPOBEHb
c(OpPMHUPOBAHHOCTH KOMITETEHIIUH, T.€. 00YyJaIOIIMIACS HE MOKAa3bIBACT 3HAHUE OCHOBHOTO
MmarepHaia B 00beMe, He00X0AUMOM ISl IPeACTOsIIEH MpodhecCHOHaIbHON AEATENbHOCTH; He
CIOCOOEH apryMEHTHPOBAHHO U IOCJIEI0BAaTEIbHO U3JaraTh, 10MyCKaeT rpyObie OmMUOKY B
OTBETAX; HE MOXKET [10KAa3aTbUHTEIUIEKTYAJIbHBIE HABBIKY PEILIECHUS IPOCTHIX 3a1a4. HE
MOJTBEPKJIa€T OCBOCHUE KOMIIETEHIIUH, IPEAYCMOTPEHHBIX POrPaMMOH.

DK3aMeH M0 JaHHOW AUCLUHUIUIMHE MPOBOAUTCS B YCTHON (hopMe IO SK3aMEHALIMOHHBIM OHJIeTaMm,
KKIBIA U3 KOTOPBIX BKITIOYAET 2 TEOPETUYECKUX BOMPOCA M OAHO MPAKTHUECKOE 3aaHHe
(3amauy).

Ilokazamenu u Kpumepuu OyeHUBAHUA IKIAMEHA:

— Ha OLIEHKY «OTJIMYHO» (5 6aJu10B) — 00y4aroLuiics JeMOHCTPUPYET BBICOKUI YPOBEHb
c(OPMHPOBAHHOCTH KOMITETEHIINH, BCECTOPOHHEE, CHCTEMAaTHYECKOE M TIIyOOKOE 3HAHUE
y4eOHOro MaTepuaa, CBOOOHO BBIIOIHSAET MPAKTUYECKHE 3aJaHHsl, CBOOOHO ONEpUpYyeT
3HAHUSMH, YMEHUSIMH, IPUMEHSET UX B CUTYAIUSX TTOBBIIICHHON CI0KHOCTH.

— Ha OLIEHKY «Xopoio» (4 6amia) — 00yJarouuiicss JeMOHCTPUPYET CPEAHUNA YPOBEHB
c(OPMHPOBAHHOCTH KOMITETEHIINI: OCHOBHBIE 3HAHUS, YMEHHUSI OCBOCHBI, HO JIOMTYyCKAIOTCS
HE3HAYUTENbHbIE OIIMOKH, HETOYHOCTH, 3aTPYJHEHUS IPU AaHATUTHYECKUX OTlepallusiX, IepeHoce
3HAaHWI U YMEHHUI HA HOBBIC, HECTAHIAPTHBIC CHUTYAIIHH.

— Ha OLIEHKY «yJAO0BJIETBOPUTEJIBHO» (3 Oauia) — 00yJaromuiicss IeMOHCTPUPYET HOPOTOBBIH
YPOBEHBb C(HOPMHUPOBAHHOCTH KOMITETEHIIUN: B X0J1€ KOHTPOJIBHBIX MEPOIIPHUSITAHN JTOITYCKAIOTCSI
OLIMOKH, POSIBIIIETCS] OTCYTCTBUE OT/AEIbHBIX 3HAaHUH, YMEHU, HaBBIKOB, 00yJaroLHiics
UCTIBITHIBAET 3HAYUTEIIbHBIC 3aTPYAHCHUS TIPU ONIEPUPOBAHIH 3HAHUSIMH U YMEHHSIMU TIPU UX
NepeHOCce Ha HOBBIE CUTYAIUH.

— Ha OLIEHKY «HeYy/I0BJIeTBOPUTEJIbHO» (2 6arta) — o0ydaromuics AeMOHCTPUPYET 3HaHUS He
6osee 20% TeopeTUYECKOro MaTepuaa, J0MyCKaeT CylIeCTBEHHbIE OIIMOKH, HE MOXKET IM0Ka3aTh
MHTEJUICKTYaJIbHBIC HAaBBIKU PEIICHUS MPOCTHIX 3aj1ad.

— Ha OLIEHKY «HeY/10BJ1eTBOPUTEeJbHO» (1 Oamn) — oOyuaromuiicss He MOXeT NoKa3aTh 3HAaHHS Ha
YPOBHE BOCTIPOU3BENICHHS U 00BSICHEHUSI HH()OPMAITHH, HE MOXKET ITOKa3aTh HHTEIICKTYaIbHbIC
HaBBIKU PELICHUS MPOCTHIX 3ajay.



