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JIner akryaauszanuu padoueil mporpaMmbl

Pabouas nmporpamma nepecMoTpeHa, oocyxaeHa u ogodpena st peanmsanuu B 2020 - 2021
y4eOHOM roy Ha 3acefnanuu Kapeapsl DOu3uku

[Ipotokom ot 01 centsiops/2020T. Ne 1
3aB. kadeapoii M.b. Apkynuc

7

Pabouast mporpamMmma repecMoTpena, 00CcykaeHa u o100pena s peanuzamnuu B 2021 - 2022
yueOHOM rofy Ha 3aceqaHuu Kadeapel DOHU3UKU

IIporokomor 20 1. Ne

3aB. kadeapoii M.B.XpKmec

Pabouas nporpamma nepecmMotpeHa, o0cyxieHa u ogoopena st peanuszanuu B 2022 - 2023
y4eOHOM rofy Ha 3aceqanuu Kadeapslr DOHU3UKU

[Ipotokom ot 20 . Ne
3aB. kadeapoii M.b. Apkynuc

Pabouas nmporpamma nepecMoTpeHa, 00cyxaeHa u ogodpena st peanmsanuu B 2023 - 2024
y4eOHOM roy Ha 3acenaHuu Kadeapelr DOu3uku

IIporokomor 20 . Ne
3aB. kadenpoit M.B. Apkynuc

Pabouas nmporpamma nepecMoTpeHa, 00cyxaeHa u ogodpenHa st peanm3anuu B 2024 - 2025
yueOHOM roly Ha 3acefaHuu kadeapsl DU3HKU

IIporokomor 20 1. Ne

3aB. kadenpoit M.B.XpKmec

Pabouas mporpamma nepecmMoTpeHa, o0cyxieHa u oqoopena s peanuszanuu B 2025 - 2026
yueOHOM rojly Ha 3acefaHuu kapeapsl DU3NKU

[Ipotokomor 20 . Ne

3aB. xadeapoi M.B.XpKyJ‘II/IC




1 Iles1u ocBOCHUS TN CHMILTHHBI (MOYJI51)

[TomyyeHue CTyAeHTaMH OCHOBOIOJAraroIIMX MPEICTaBIeHUH O (QyHIaMEHTaJIbHOM
CTPOCHUU MaTepuu M (PU3MUECKUX MPHUHIUIAX, JIEKAIMX B OCHOBE COBPEMEHHOM
€CTeCTBEHHOHAY4YHOH KapTWHBI MHpa; (OPMHUpPOBAHHUE Yy CTYJEHTOB COBPEMEHHOIO
€CTeCTBEHHO-HAYYHOTO MHPOBO33PEHHUS; PA3BUTHE HAYYHOTO MBIIUICHUS M paclIupeHue
HaY4YHO-TEXHMUYECKOI'0 Kpyro3opa; OBJIaJICHUE OCHOBHBIMM (U3MYECKHUMHU KaTErOpHUsSMHU,
HNOHATUAMH M (QYHAAMEHTATbHBIMU (DU3NYECKUMHU 3aKOHAMHM; IIOJyYE€HUE NpPEACTABICHUN O
(GyHAaMEHTaIbHBIX KOHLETLHUAX COBPEMEHHOI0 €CTECTBO3HAHUS KaK pe3yJIbTaTa UCTOPUUECKOTO
npoliecca; OBJaJIeHUEe NMPHEMaMH M METOJAaMH PELICHHS KOHKPETHBIX 33734 M3 Pa3IMyHbIX
obnacteil (U3MKH, YMEHHUS BBIIEIUTh KOHKPETHOE (DPU3MUYECKOE COAEp)KaHHE B NPHUKIATHBIX
3amadax Oyaymiedl mpodeccHoHaNbHON AesITenbHOCTH; (OPMHPOBAHHWE HABHIKOB MPOBEICHUS
(GU3NYECKOro HSKCIEPUMEHTa, I03BOJIAIOLUIMX UM BIOCIEICTBUM OBJIQJETh KOMIUIEKCOM
kommnereHwid, npexycMorpeHHbpx @I'OC BO mo nanpasienuto noaroroBku 21.05.04 «"opuoe
Tesoy.

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

HucuuruinHa ®usnka BXOAUT B 0a30BYI0 4YacTh y4eOHOro IjiaHa oOpa30BaTEeNIbHOM
IIPOrPaMMBI.

Jns  u3ydeHUs  JUCLMIUIMHBI ~ HEOOXOOUMbI  3HaHUS  (YMEHMs,  BIJIAQJICHUsA),
c(OpMHUPOBAHHBIC B PE3YJIbTATE U3YUCHHSI JUCITUTUTUH/ IPAKTUK:

Jucuumnuza «®Pusuka» Oazupyercs Ha e€CTECTBEHHOHAYYHBIX  JUCIMILIMHAX:
MaTeMaTHKa, GU3UKa, XUMUs B 00bEME CpeTHEH ILIKOIIBI.

3HaHus (YMEHHUs, BIaJIeHHs), OJIYYEeHHbIE MIPU U3YYEHUHU AAHHOW TUCLUIUIMHBI OyayT
HEOOXOUMBI 17151 U3Y4YEHUSI JUCIUILIINH/PAKTHUK:

ConpoTHBIIEHHE MaTEpHAJIOB

I'mppomexanuka

[IpukiiagHas MmexaHuka

DNEeKTPOTEXHHUKA

ITonroroBka k cade u cjadya rocyapCTBEHHOTO SK3aMEHa

3 Komnerenuun ody4aromierocs, popMmupyembie B pe3y/ibTaTe 0CBOCHUS

AUCHUILINHBI (MOAYJIS1) ¥ IJIAHUPYeEMble Pe3yJIbTAThl 00yUeHu st

B pesynbrate ocBoeHMs AMCUMIUIMHBI (Moayins) «®Pusuka» oOydarouiuiics AOIKEeH
00Ja/1aTh CIEAYIOUMMHU KOMIIETEHIUSIMU:

CrpyKTypHBIH [Tnanupyemsble pe3yabTaThl 00yUeHHS
JJIEMEHT
KOMIIETCHIINHU

OK-1 crnocoOHOCThIO K a0CTPaKTHOMY MBIIIIICHUIO, aHAIIU3Y, CHHTE3Y

3HaTh OCHOBHBIE 3aKOHBI (PU3HKH B 00JIACTH MEXAHUKH, CTATUCTUYECKON (PU3UKH U
TEPMOJUHAMUKH, JIEKTPHUUECTBA M MarHETU3Ma, BOJIHOBOW U KBAHTOBOM
OI-THKH, aTOMHOM U siJIepHOM (PU3HMKH U PU3UKH TBEPJIOTO TEJIA, TPAHUIIBI
MPU-MEHUMOCTH 3THX 3aKOHOB U (PU3NYECKYIO CYIIHOCTh SIBJICHUN U
IIPOLIECCOB, MPOUCXOJALINX B IPUPOJIE.

YMeTh MPUMCHATDH (I)I/I3I/I‘-ICCKI/IC 3aKOHBbI 1 (I)I/IBI/IKO-MaTCMaTI/I‘-ICCKI/Iﬁ arrapar ajd
PEIICHUA HE TOJBKO TUIIOBBIX, HO U 0osee CIOXKHBIX HCCTAaHJAPTHBIX 3a1a4 B
paMKax (bl/IBI/IKI/I 1 CMCXHBIX JUCIHUITIINH




Brnaners MPaKTHYECKMMHU HaBBIKAMU HUCIIOIBb30BAHMUS 3JIEMEHTOB (PU3HYECKOTO
OKCIICPUMCHTA U PCUICHUA (I)I/ISI/I‘-ICCKI/IX 3ala4 Ha APYIux AUCHUILIMHAX
HaBBIKAMH U METOAMKAaMH 0000IIECHHs Pe3yIbTATOB PEIICHUS 3a/1a4,
3KCHepI/IMeHTaHBHOﬁ ACATCIIBbHOCTH,

METOJIaMH KCIIEPUMEHTAILHOTO HCCIIeA0BaHUs B (pr3KKe (MTaHUPOBaHUE,
MMOCTaHOBKA U 00pab0TKa 3KCIIEPUMEHTA);

HaBBIKAMH MEXIUCIIMIUTAHAPHOTO TPUMEHEHUS 3aKOHOB (PH3HKH.

OIIK-4 roTOBHOCTBIO C €CTECTBEHHOHAYUHBIX [TO3ULUI OLIEHUBATh CTPOCHUE, XMMUUECKUN U
MHUHEpaJIbHBINA COCTaB 36MHOI KOpbI, MOp(dosiornyeckue 0COOEHHOCTH U T€HETUYECKUE TUIIbI
MECTOPOKACHUHN TBEPABIX IOJE3HBIX UCKOIIAEMBIX IIPU PEIICHHUH 3a/1a4 110 PallMOHAIbHOMY U
KOMIUIEKCHOMY OCBOCHMIO T€0PECYPCHOTO MOTEHIMANIA HEAP

3Hath METO/IbI aHAJIM3a H MOJICIIUPOBAHHS CJIOXKHBIX (PHM3UYECKHX MTPOLIECCOB;
MCTOABI 1 TOAXOABI K TCOPETUYCCKOMY U SKCIICPUMCHTAJIbHOMY
UCCIIE/IOBAHHIO, IPUMEHsIEMbIC B (DU3HKE U PACIPOCTPAHSIONIHECS Ha
Apyrue o0JacTy 3HAHUH.

YMmetb UCIOJIb30BATh CIIOKHBIE (PU3UUECKHUE MOACIH JUIs OIIMCAHUS peallbHBIX
IIPOLIECCOB, BEIOMPATH METOABI UCCIIEOBAHUS, C TOMOILBIO TPUOOPOB
U3MEPATh (PU3NYECKHE BEIIMIMHBI, TPOMU3BOIUTH 00pabOTKY
JKCIIEPUMEHTAIIBHBIX IaHHBIX, IPOBOAUTH AHAJIU3 IOJY4YEHHBIX
pe3yJIbTaTOB

Bianmers HaBBIKaMH pa0OTHI ¢ IIUPOKUM Kpyrom (pu3udeckux mpruOopoB 1
000pynOBaHUs;

METOJIaMH MPOBEICHUS GU3NUSCKUX U3MEPEHHM, pacyeTa BEIMUNH, aHATH3a
MOJIYYEHHBIX JAHHBIX U HABBIKAMH IJIAHUPOBAHUS MCCIEA0BATEIHCKOTO
mporrecca.




4. CTpyKTypa, 00bEéM U coep:KkaHue TUCHUIIMHBI (MOAYJIS)
OO6mas Tpya0eMKOCTh ITUCHUILTMHBI cocTaBiseT 10 3adeTHpix equnuir 360 akaja. 4acoB, B TOM

YUCJIC:

— KOHTaKTHas pabora — 228,7 akaj. 4acoB:
— ayIuTOpHas — 222 aKaj. 4acos;
— BHeayiuTopHas — 6,7 akaJi. 4acoB

— caMocTosTeNnbHas pabora — 95,6 aka. yacos;

— MOJTOTOBKA K dK3aMeHy — 35,7 akaj. yaca

d)opMa aTTeCTaluu - 3K3aMCH, 3a4CT

AynuropHas ) =
o | KoHTaKTHas pabota E QE ®dopma TeKyIero
Paszen/ Tema g (B axaj. yacax) E > Bun 3 KOHTPOJISA Kox
J— : £ ©|CaMOCTOATENLHOM | YOMEBACMOCTHH | W\ o o
O 2 £ paboThI MIPOMEKYTOYHOM
Tex. mab. | mpaxT. zZ'9 aTTecTalyy
3aH. 3aH. | O &
1. Dusnyeckue OCHOBBI
MEXaHUKH
HOJrOTOBKA K
MPaKTHYECKOMY
3aHSTHIO;
BBITIONTHCHUE
HPaKTHYCCKHUX
11 Kunemarnka padot (M3); MpoBepKa
MOCTYNaTEIbHOIO u 2 4/21 1 | camocTosTensHOE HHHHB?)P;HHZ?_]LHHX OK-1, OIIK-4
4 2
BPaIIaTeIbHOTO IBIKESHUS myq;]:;; z:sgﬂon cevmrap No 1:
JUTEPATypHl B TOM
quCIIe
SNEKTPOHHBIX
pecypcos.
1 HOATOTOBKA K
nabopaTopHOMY,
CEMHHAPCKOMY H
HPaKTHYECKOMY
3aHATHIO; poBepKa
BBITIOJTHCHUE UHINBHIYaJIbHBIX
1.2 JnHamuka MPaKTHYECKHX 3aj1au;
MOCTYNaTEIbHOTO u 2 411 | 4/21 1 pa6ot (M3); 3alura OK-1, OIIK-4
BpAIaTeIbHOTO ABIDKCHHS CaMOCTOSATENbHOE |  JabopaTOpPHBIX
U3y4YeHHue yueOHoM padot Ne 4;
1 HayYHOU cemuHap Ne 2;
JIMTEPATYpPBI B TOM
qucIe
JNEKTPOHHBIX
pecypcoB.




MOJIrOTOBKA K
nabopaTopHOMY,
CEeMUHAPCKOMY U
IIPaKTHIECKOMY
3aHSTHIO; poBepKa
BBITIOJTHEHNE WHIUBUAYaIbHBIX
1.3 3akoHBI COXpaHEHHs B MPAKTHICCKHX sanad,
MCXAHIKE 4 6/31 6/11 pabor (MA3); 3al[UTa 5 OK-1, OIIK-4
caMmocTosiTelIbHOE | mabopaTopHOH
n3yudeHue yuyeOHou paboter Ne 1,
Y HAYYHOU cemuHap Ne 3;
JIUTEPATypPhl B TOM
qHcIe
JNEKTPOHHBIX
pecypcos.
MIOJTOTOBKA K
nabopaTopHOMY,
CEeMUHapCKOMY U
IPaKTUIECKOMY
3aHSTHIO; IIpoBepKa
BBITIOJTHEHNE WHIUBUAYATbHBIX
MIPAaKTHIECKUX 3amad;
14 Mexameckne 2 | 4 | 4m pa6ot (M][3); samuTa OK-1, OTIK-4
KOJICOAHUS M BOJIHBI
caMOCTOsITeNIbHOE |  TabopaTopHBIX
u3ydeHue yueOHoit| pabor Ne 5, 7;
U Hay4yHOH cemuHap Ne 4;
JHUTEPATyPhl B TOM
qUCIIe
NEKTPOHHBIX
pecypcos.
MOATOTOBKA K
nmabopaTopHOMY,
CEeMUHAPCKOMY U
MIPaKTHYECKOMY poBepKa
3aHSATHIO; WHIUBUAYATbHBIX
BBITIOJTHEHNE 3amad;
15 PesISTHBHCTCKaS NPAKTUIECKUX OT4YET O
2 411 | 1,3 padot (M3); BBIMOJTHCHUN OK-1, OIIK-4
MeXaHuKa .
CaMOCTOSITETIbHOE BUPTYaIbHOM
n3ydeHue yueOHoi| mabopaTopHBIX
U Hay4yHOU pabotsr Ne 1,
auTepaTypsl B ToM|  cemuHap Ne 5;
qucIIe
JNMEKTPOHHBIX
pecypcos.
HWroro no pazneny 12 | 14/51 | 22/71 | 5,3

2. Crarucriyeckas (usnka H

TCPMOJUHAMHUKA



MIOJITOTOBKA K
nabopaTopHOMY,
CEMHHApPCKOMY U
IIPaKTHIECKOMY
3aHSTHIO; IIpOBEpKa
BBITIOJTHEHNE WHIUBUAYaIbHBIX
MIPAKTHIECKUX 3amad;
é Iimm Cratucreckas 2 |4 | 41 | 2 | paGor (MI3); samuTa OK-1, OITK-4
caMmocTosiTelIbHOE | mabopaTopHOH
n3zyueHue ydeOHoi| pabotel Ne 11;
Y HAYYHOU cemuHap Ne 6;
JIUTEPATypPhl B TOM
qHcIe
JNEKTPOHHBIX
pecypcos.
1
MIOJTOTOBKA K
nabopaTopHOMY,
CEeMUHapCKOMY U
IPaKTUYECKOMY
3aHSTHIO; IIpoBepKa
BBINOJIHEHNE WHIUBUAYATbHBIX
MIPAaKTHIECKUX 3amad;
2.2 TepMouHaMuKa 4 421 6/11 1 pabor (MA3); 3alMTa OK-1, OIIK-4
caMocTosiTeNIbHOE | abopaTopHOH
u3ydeHue yueOHoi| pabotsr Ne 14;
U Hay4yHOH cemuHap Ne 7;
JHUTEPATyPhl B TOM
qUCIIe
NEKTPOHHBIX
pecypcos.
HWroro no pazaeny 6 831 | 1021 | 3
3. DIeKTpIYECTBO M MarHeTH3M
MIOJTOTOBKA K
nabopaTopHOMY,
CEeMUHApCKOMY U
HPaKTUYECKOMY
3aHSTHIO; poBepKa
BBINOJIHEHHE WHIUBUAYATbHBIX
3.1 DruekrpocraTHuecKoe MIPAaKTHIECKUX 3amad;
mone B Bakyyme u B| 1 4 411 | 6/11 1 pa6ot (M3); 3alura OK-1, OIIK-4
BEILIECTBE caMocCTosTeNbHOE |  abopaTopHOH
u3ydyeHue yueOHoi| pabotsr Ne 21;
1 HayYHOU cemunap Ne 8;
JUTEPATYPHI B TOM
qucie
IEKTPOHHBIX
pecypcoB.




3.2 ITocTosHHBIIA
SIEKTPUIECKUI TOK

421

6/211

HOATOTOBKA K
nabopaTopHOMY,
CEMHHApPCKOMY H
IIPaKTHIECKOMY
3aHATHIO;
BBITIOJTHEHNE
MIPAKTHIECKUX
pabor (MA3);
CaMOCTOSITETTbHOE
n3ydeHue yueOHoH
¥ HAyIHOH
JUTEPATYPHl B TOM
qHcIe
JNIEKTPOHHBIX

pecypcoB.

poBepKa
WHIUBUAYAIBHBIX
3a/1ay;
3amuTa
nabopaTopHO
paboTsr Ne 24;
cemuHap Ne 9;

OK-1, OIIK-4

3.3 MarauroctaTuueckoe
mojie B BakKyyMeé H B
BEILIECTBE

4/11

MIOJTOTOBKA K
CEeMUHAPCKOMY U
MIPaKTHYECKOMY
3aHATHUIO;
BBITIOJTHEHNE
HPaKTHYECKHUX
padot (M13);
CaMOCTOSITETIbHOE
H3yueHHe yueOHOU
U Hay4yHOH
JUTEPATyPHl B TOM
qUCIIe
NEKTPOHHBIX

pecypcoB.

npoBepKa
WHIUBHAYATbHBIX
3a/1a4;
cemunap Ne 10;

OK-1, OIIK-4

34 DneKTpOMarauTHas
WUHTYKIHS.

DNeKTpOMarHuTHbIE
konebanus. [lepemeHHBIH
3NEKTPUUECKUM TOK

6/31

6/11

HOATOTOBKA K
nabopaTopHOMY,
CEeMUHAPCKOMY U
MIPAKTUYECKOMY
3aHATHUIO;
BBINOJIHEHNE
MIPAKTUYECKUX
padot (MA3);
CaMOCTOSITENIbHOE
u3ydyeHue yueOHoi
W1 Hay4HOU
JUTEPATYPHI B TOM
qHcie
JJIEKTPOHHBIX
pecypcoB.

NpoBepKa
WHIUBHAYaIbHBIX
3amad;
3almra
nmabopaTopHBIX
pabot Ne 27, 28;
cemunap Ne 11;

OK-1, OIIK-4

Uroro no pazneny

18

14/611

22/51

Wroro 3a cemectp

36

36/141

54/141

13,3

OK3aMCH

4. OnTuka




MOJIrOTOBKA K
nabopaTopHOMY,
CEMHHApPCKOMY H
IIPaKTHIECKOMY
3aHSTHIO; IpOBEepKa
BBITIOJTHEHNE WHIUBUAYaIbHBIX
4.1 BomHOBas  ONTHKA TIPAKTUYECKUX 3a1a4;
(unTepdepenuus, 8 83U | 831 | 20 pa6ot (MA3); 3aIIuTa OK-1, OIIK-4
TUPPaKIUS, TTONSPU3ALIHS) CaMOCTOSITENIbHOE | J1a00paTOPHBIX
n3ydeHue yaeOHoii [padot Ne 32, 34, 35;
Y HAYYHOU cemuHap Ne 12;
JIUTEPATypPhl B TOM
qHcIe
JNEKTPOHHBIX
pecypcos.
2
MIOJTOTOBKA K
nabopaTopHOMY,
CEeMUHapCKOMY U
HPaKTHYECKOMY
3aHSTHIO; IIpoBepKa
BBITIOJTHEHNE WHIUBUAYATbHBIX
MIPAaKTHIECKUX 3amad;
4.2 KBaHTOBAs ONTHKA 6 6/31 6/21 20 pabor (MA3); 3alUTa OK-1, OIIK-4
caMocTosiTeNIbHOE | abopaTopHOH
usydeHue yueOHoi| pabotsr Ne 36;
U Hay4yHOH cemuHap Ne 12;
JHUTEPATyPhl B TOM
qucie
NEKTPOHHBIX
pecypcos.
HWroro no pazaeny 14 | 14/611 | 14/51 | 40
5. ®usnka aToma
MIOJTOTOBKA K
nabopaTopHOMY,
CEeMUHApCKOMY U
HPaKTHYECKOMY
3aHSTHIO; poBepKa
BBIIIOJIHCHHUEC HHIANBUAYAJIbHBIX
MIPAaKTHIECKUX 3amad;
5.1 ®uznka atoma 2 6 6/31 | 6/31 | 10 pa6ot (M3); 3aIIuTa OK-1, OIIK-4
CaMOCTOSITENIBHOE |  JTabopaToOpHBIX
u3ydyeHue yueOHoit| pabot Ne 41, 42;
¥ HAyIHOU cemunap Ne 13;
JIMTEPATYpPBI B TOM
qucie
JNIEKTPOHHBIX
pecypcoB.
Hroro no pazaeny 6 6/31 | 6/31 | 10
6. ®@usumka TBepmoro Tena.
DIeMEHTHI KBAaHTOBOH (H3HKH




IOAT0OTOBKA K

nabopaTopHOMY,
CEMHUHAPCKOMY;
BBITIOJTHEHNE IIpoBEpKa
MPaKTHYSCKUX | MHAWBHIYaTbHBIX
6.1 ®dwusnka TBEpAOro TEA. padot (MA3); 3a1a4;
DJIEMEHTBI KBaHTOBOMH| 2 6 6/21 6/31 20 | caMOCTOsATENBHOE 3al[uTa OK-1, OIIK-4
(huzukn n3yueHue yueOHol| nabopaTtopHoi
Y Hay4HOU paboTs! Ne 44;
JIUTEpaTypel B ToM | cemunap Ne 14;
qHCIe
IIEKTPOHHBIX
pecypcoB.
HUroro no pazaeny 6 621 | 6/31 | 20
7. duzuka snapa u
9JIEMEHTAPHBIX YaCTHI]
MIOJTOTOBKA K
CEeMUHAPCKOMY U
MIPaKTHYECKOMY
3aHSATHUIO;
BBITIOJTHEHNE
MPaKTUIECKUX npoBepka
71 ®muka sAapa " 2 6 631 | 63 | 123 padot (M13); HHIUBUTYaJIbHBIX OK-1, OTIK-4
AIIEMEHTAPHBIX YACTHUI] CaMOCTOATETbHOE 3aj1ad;
n3yueHue yueOHoi| cemunap Ne 15;
U Hay4yHOH
JHUTEPATyPhl B TOM
qHCIe
NEKTPOHHBIX
pecypcos.
HWroro no pazaeny 6 6/31 | 6/31 | 12,3
Hroro 3a cemectp 32 [32/141|32/141| 82,3 3a48T
Hroro no aucnumninuze 68 |68/281|86/281 | 95,6 sk3aMmeH, 3ader |OK-1,0IIK-4




5 O0pa3oBaTte/ibHbIE TEXHOJIOTHH

[Ipu peanuzanuu pa3IMYHBIX BHUIOB y4eOHOH paboThl HambOosee d(PQeKTUBHBIC
pe3yNnbTaThl OCBOSHUS TUCHUIUIMHBI «®Du3MKay [MalT TPaJUIMOHHBIE 00pa3oBaTeIbHBIC
TEXHOJIOTMM,  TEXHOJIOTUU  MPOOJEMHOro  OOYy4YeHMs, HHTEPAKTUBHBIE  TEXHOJIOTUU,
MH(POPMALMOHHO-KOMMYHUKAIIMOHHBIE 00pa30BaTeIbHbIC TEXHOJIOTHH.

1. ®opMbl yueOHBIX 3aHATUN C UCTIOIB30BAHUEM TPATUIIMOHHBIX TEXHOJIOTH:

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

CemuHap — Oecezia rpenojaBaTelis U CTYACHTOB, OOCYXKACHHE 3apaHee MOATOTOBICHHBIX
COOOHIEHHH TO KaXIOMy BONpPOCY IUIaHA 3aHATUS C EAMHBIM Ui BCEX IIepeuHeM
pEKOMEH1yeMol 0053aTeIbHON U TOMOTHUTENIBHOM JTUTEpaTyphl.

[TpakTHdeckoe 3aHsITHE, MOCBSIIICHHOE OCBOCHUIO KOHKPETHBIX YMECHHUW M HABBIKOB I10
MPEJIOKEHHOMY aIrOPUTMY.

JlabopaTopHas paboTa — opranuzanusi yaeOHOM paboThl C peaIbHBIMU MaT€PUATBLHBIMU U
UH(GOPMALIMOHHBIMU O0OBEKTaMH, HKCIEPUMEHTalbHas paboTa C aHaJIOrOBBIMH MOJEISIMU
peaTbHBIX 0OBEKTOB.

2. ®opmbl yUeOHBIX 3aHITHI C UCTIOIB30BAHUEM TEXHOJIOTHI MTPOOIEMHOTO 00YUECHHUS:

[IpoGnemHas nekuusT — U3JI0KEHUWE MaTepuaa, I[PeANoaralollee MOCTaHOBKY
NpOOJIEMHBIX W JUCKYCCHOHHBIX BOIIPOCOB, OCBEUICHHE pPA3IUYHBIX HAyYHBIX I[OJXOJIOB,
ABTOPCKHE KOMMEHTApPHH, CBSI3aHHBIC C PA3IMYHBIMA MOJECISMHU HHTEPIPETAIIUU H3y4aecMOTo
MaTepuana.

[IpakTnueckoe 3aHaTHEe B (GopMe NPAKTHKyMa — OpraHu3anus ydeOHOW paboThl,
HamnpaBlieHHAas Ha peIIeHHe KOMILIEKCHOW y4eOHO-TI03HaBaTeNbHOU 3aJaud, TpeOyromei oT
CTyJICHTAa TPUMEHEHUS KaK HAYYHO-TCOPSTHUSCKUX 3HAHHM, TaK U MPAKTUICCKIX HABBIKOB.

3. ®opMbI YU€OHBIX 3aHATUHN C UCTIOJIH30BAHUEM CIICIIUATU3NPOBAHHBIX HHTEPAKTHUBHBIX
TEXHOJIOTHIA:

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

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

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

Jlexnus-Bu3yanu3anusi — HW3JI0KEHUE COJEPIKaHUS COMPOBOXKIACTCS Tpe3eHTaluei
(TeMoHCTpaIer yaeOHBIX MaTepPHaiOB, MIPEJICTABICHHBIX B Pa3JIMYHBIX 3HAKOBBIX CHCTEMaX, B
T.4. WIUTFOCTPATUBHBIX, TpaUuecKux, ayIuo- U BUACOMATEPUAIIOB).

[IpakTnyeckoe 3aHsTHE B (opMe TMPE3CHTAIlMH — TPEJACTABICHUE PE3yIbTaTOB
MPOEKTHON WM HMCCIEIOBATENbCKON ACSITENLHOCTH C HCIOIb30BAHUEM CIEIUATU3UPOBAHHBIX
MPOTPAMMHBIX Cpel.

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

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

8 YueOHo-MeTOAUYecKOe M MHPOPMAIMOHHOE 00ecnevyeHue JUCIUTTIMHBI (MOTYJIs1)
a) OcHoBHas1 IMTEpPaTypa:
1. Hukepos, B. A. ®usuka. CoBpeMeHHbI# Kypc : yueOHuk / B. A. Hukepos. — 4-¢



u3q. — Mocksa : M3narenbcko-Toprosas kopropanus «/lamkoB u K°», 2019. - 452 c. - ISBN
978-5-394-03392-6. - Teker : 3JICKTPOHHBIH. - URL:
https://znanium.com/catalog/product/1093441 (nara obpamenus: 25.06.2020). — Pexxum nocrymna:
TI0 TIOATTHACKE

2. Aizennon, A. E. ®wusuka : yueOHUK W mpakTHKyM ais By3oB / A. E. Aii3eHIion. —
MockBa: WM3marensctBo  FOpaiit, 2020.— 335c¢c.— (Bwicmiee oOpaszoBanme). —
ISBN 978-5-534-00487-8. — Tekcr : snekrtponnbiii // DBC IOpaiir [caiit]. — URL:
https://urait.ru/bcode/450504 (nata obparenus: 25.06.2020).

3. ®usuka : yuebnoe nmocodue. Y. 1/ E. C. Kopeitaukosa, JI. A. Oxep, JI. A. HukoHnoposa
u 1p. ; MI'TY. - Marauroropck : MI'TY, 2016. - 1 saekrpon. ont. auck (CD-ROM). - 3ari. ¢
TUTYIL JKpaHa. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=2560.pdf&show=dcatalogues/1/1130
362/2560.pdf&view=true (mara oOpamenus: 04.10.2019). - MakpooObekr. - Tekcr
ANEKTPOHHBIN. - CBefieHus AocTynHbI Takxke Ha CD-ROM.

4. dusuka : yueobnoe nmocoowue. U. 2/ E. C. KopritHukosa, JI. A. Oxaep, JI. A. Hukonoposa
u ap. ; MI'TVY. - Maruutoropck : MI'TY, 2016. - 1 snektpon. ont. auck (CD-ROM). - 3arm. ¢
TUTYIL. JKpaHa. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=2557.pdf&show=dcatalogues/1/1130
359/2557.pdf&view=true (mara oOpamenus: 04.10.2019). - Makpooobekr. - Tekcr
ANEKTPOHHBIN. - CBefienus AocTynHbI Takxke Ha CD-ROM.

0) JlonostHuTeIbHAS JIUTEPATYpA:

1. Usnues, A. 1. ®usuka : yuebHoe nocobdue / A. J1. Usnues. - CII0. : Jlans, 2008. - 671 c.
s WL, rpad. - (YueOHuku a5 By30B | CrienuanbHast auTepaTypa). - TeKCT : HeoCpeICTBEHHBIH.

2. KoukuH, 1O. I1. YueOnbie 3aaun 1o ¢usuke : yueonoe nmocodue / 0. I1. Koukun, U.
IO. boraueBa ; MI'TY. - Maruurtoropck, 2014. - 138 c. : wi., cxemsl, Tabm - Tekct :
HEIIOCPECTBEHHBIN.

3. Kypc ¢usukn : yueonuk : [B 2 1.]. [T.] I /[B. B. Apcentnes, B. . Kupnudenkos, C. 1O.
KusizeB u ap.]; mox pen. B. H. JlozoBckoro. - 6-¢ uzn., ucnp. u gomn. - CII6. u ap. : Jlans, 2009. -
572 c. : wn, Ttabnm. - (YueOuuku mas By3oB : CnenmanbHas JmTteparypa). - Tekcr
HEIIOCPECTBEHHBIN.

4. CrnpaBouHuK 1o Qusuke. PopMysbl, TaONUIBI, CXEMBI. : Tiep. ¢ HeM. / mox pen. X.
Hrexepa, mox pen. K. B. Cmupnoga. - M. : TEXHOC®EPA, 2009. - 1262 c. : un., rpad., Tadm. -
Tekcr : HenmocpeACTBEHHBIM.

B) MeTonuyeckue ykazaHus:

1. Mexanuka. MosekynsipHas pU3MKa U TepMoJuHamMKKa : jnabop. mpaktukym / [E. H.
Acramnos, 3. H. boruesa, JI. C. JlomkenkoBa u np.] ; UH-T sHepreTuku u aBTomatuku MI'TY,
[kad. ¢usuku]. - Maruutoropck, 2011. - 103 c. : wm, rpad., cxemsr, Tabm. - Tekcr :
HEIOCPEICTBEHHBIMN.

2. DnektpocTaruka. [1ocTOsIHHBIN TOK. : abopaTopHbIid npaktukyM / [M. B. Beduepkus,
E. E. Enuceesa, C. I'. llleBuenko ; mox pea. M. B. Beuepkuna] ; MI'TY, [kad. ¢usuxu]. -
Maruurtoropck, 2011. - 60 c. : un., Tab:. - TekcT : HemocpeCTBEHHBIH.

3. DnektpomarHeTusM. ONTHKA : JabOpaTOPHBIA mpakTHKyM 1Mo ¢usuke / [cocr. : U. 1O.
Borauesa, B. I'. boukapes, U. H. 'uauarymimn u ap.] ; MI'TY, kad. ¢usuku. - Marautoropck,
2001. - 77 c. : un. - TekcT : HEMOCPEACTBEHHBIH.

4. dusnka aToma, TBEpIOro Teja, sapa : yueonoe mocodbue / B. K. benos, C. A. byrakos,
0. M. Iy6ocapckas u ap. ; MI'TY. - Marautoropck : MI'TVY, 2008. - 57 c. : un., Tabma. - Tekcr :
HEIMOCPEICTBCHHBIMN.

5. borauesa, U. FO. Meroauka pemenus 3aaa4 o gusuke. MexaHnuka . yaeOHOe mocooune
/ 1. 1O. Borauesa, O. H. BoctpokuyroBa ; MI'TV. - [2-e u31., HOATOT. 1O TIey.


https://znanium.com/catalog/product/1093441
https://urait.ru/bcode/450504
https://magtu.informsystema.ru/uploader/fileUpload?name=2560.pdf&show=dcatalogues/1/1130362/2560.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=2560.pdf&show=dcatalogues/1/1130362/2560.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=2557.pdf&show=dcatalogues/1/1130359/2557.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=2557.pdf&show=dcatalogues/1/1130359/2557.pdf&view=true

u3n. 2017 r.]. - Maruautoropck : MI'TY, 2018. - 1 snexrpon. ont. auck (CD-ROM). - 3ar. ¢
TUTYIL. JKpaHa. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=3567.pdf&show=dcatalogues/1/1515
210/3567.pdf&view=true (mara oOpamenus: 04.10.2019). - Makpoobbekr. - Tekcr
ANIEKTPOHHBIN. - CBeaeHus noctynusl Takke Ha CD-ROM.

6. du3uKa : METOIMIECKOE TIOCOOHE IS CAMOCTOSITEIILHOM IOITOTOBKHU K JIAOOPATOPHBIM
sanaTusaM. Y. 2. DnextpudectBo u MaruetusM, ontuka / I'. H. Aceuirykuna, C. M. [onoBu3HuH,
C. T'. Murpanosa, E. C. Cadonosa ; MI'TY. - Marautoropck : MI'TY, 2012. - 1 351eKTpOH. ONT.
JICK (CD-ROM). - 3ar. c TUTYIL 9KpaHa. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=2991.pdf&show=dcatalogues/1/1134
925/2991.pdf&view=true (mata ooOpamenus: 04.10.2019). - Makpooobekr. - Tekcr
3JIEKTPOHHBIN. - CBeneHus noctviHbl Takke Ha CD-ROM.

r) [Iporpammuoe obecneuenue u UnTepuer-pecypcebi:

IIporpammHoe oGecnieueHue

Haumenosanue I10 No norosopa CpoK eCTBUS JTUICH3UU
MS Windows 7
Professional (st J1-1227-18 o1 08.10.2018 11.10.2021
KJIACCOB)
MS Windows 7
Professional (mst J-757-17 ot 27.06.2017 27.07.2018
KJIACCOB)
MS Office 2007 Ne 135 ot 17.09.2007 GecCpOTHO
Professional
7Zip cB000JTHO pacrpoctpansemoe [10 0OECCPOYHO

Hpmbeccnonanbmﬂe 0a3bl JAaHHbIX nmbopMaunongle CIIPaBOYHLIC CUCTEMBI

HasBaHue xypca CchlIKa
DsekTpoHHas 06a3a rmeproaAndYecKux m3manuii East View
Information Services, OO0 «UIBUC»

https://dlib.eastview.com/

IMTouckosas cucrema Akanemus Google (Google Scholar) [URL: https://scholar.google.ru/

Nudopmanmonnas cuctema - EnnHOe OKHO AOCTyma K
HHGOPMAIMOHHEIM pecypcaM
9 MaTtepHaJIbHO-TEXHHYECKOE o0ecneyeHne TUCIMTILIHHBI (MOLYJIs1)

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

MaTepI/IaJ'IBHO-TeXHI/I'-IeCKOG o0OecrieueHune JUCIHUIIIIMHBI BKJIIFOYACT:


https://magtu.informsystema.ru/uploader/fileUpload?name=3567.pdf&show=dcatalogues/1/1515210/3567.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=3567.pdf&show=dcatalogues/1/1515210/3567.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=2991.pdf&show=dcatalogues/1/1134925/2991.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=2991.pdf&show=dcatalogues/1/1134925/2991.pdf&view=true
https://dlib.eastview.com/
https://scholar.google.ru/
http://window.edu.ru/

JlekIMOHHAs ayTUTOPHS BKITIOYAET:
MynsTuMeANIHbIE CPEeICTBA XPAHEHUS, TIepeau U MPeCTaBIeHUs HHPOPMAIIHH.

Jlaboparopus «MexaHuKH, MOJIEKYJIAPHOU GUZUKH U TEPMOIMHAMUKI BKITIOYACT:

1. bBauctuueckue MassTHUKHU.

2. Mastauk O6epOeka.

3. dusnueckuii MasTHUK.

4. locka I'anpToHA.

5. JlaGopaTopHasi yCTaHOBKa JUI MCCIIEOBAHUS PACIPENICICHUs] TEPMOIIICKTPOHOB 10
MOJYJIIO UX CKOPOCTH.

6. JlaGopaTtopHast ycTaHOBKa HJisi ONpEIENICHUs IMOoKa3aTeliell aauadbaTbl Y METOJIOM
Knemana u /Ie3opma.

7. JJaGopaTopHasi yCTaHOBKA JIJIsl POBEPKH 3aKOHA BO3PACTAaHUs SHTPOMHH B MpPOIECCe
¢ y3un ra30B Ha MOJIEIU MTEPEMEIIMBAaHUS IAPOB.

8.JIabopaTopHasi yCTaHOBKA Ui IPOBEPKHU 3aKOHOB BO3PACTAaHUS SHTPOIHUU B IpoIecce
Ter1000MeHa.

9.YcraHoBka IsabopaTopHas i HM3YyYEHUS 3aBHCUMOCTH CKOPOCTH 3BYKa OT
temneparypbl «MD-C3-M»

10. VYcranoBka nabopaTtopHas Mg HCCIEAOBAHUSA TEIIOEMKOCTH TBEPJIOTO Teia
«MO-TET-M».

11. VcranoBka nabopaTopHasi AJis ONpPENeTIeHNUs YHUBEPCAIbHON Ta30BOM MOCTOSHHOM
«MOD-OT'TI-M».

12.Ctenp mabopaTOpHBIiA Ta30BbIE MTPOLIECCHI.

13. MepuTenbHbBII HHCTPYMEHT.

JIaGoparopust «NEKTpUUECTBA U ONITUKN» BKIFOYALT:

1. JlaGopaTopHas ycTaHOBKa Ul MCCIIEI0BAHUS DIIEKTPOCTATUYECKOTO MOJIS C TOMOILBIO
OJMHAPHOI0 30H1a.

2. YcTaHOBKA JUTS ITYHTUPOBAHMS MIJUTHAMIIEPMETPA.

3. YcranoBka 1abopaTopHas 1is OnpeeeHsl ”HIYKTUBHOCTH COJICHOM/1a U MAarHUTHOM
IIPOHUIIAEMOCTH.

4. YcraHoBKa jabopaTopHasi A7 M3ydeHHsl Pe30HaHCa HaIpsDKEHUM M onpenesieHus
UHAYKTUBHOCTH

5. JIabopatopHasi ycTaHOBKa JUIsl M3y4EeHHUs JUIMHBI CBETOBOM BOJIHBI U XapaKTEPUCTUK
TUGPaKIUOHHOMN PelIeTKH.

6. JlabopaTopHas ycTaHOBKa JUIs OIpENeNICHHUs pajuyca KPUBU3HBI JUH3BI U JUTMHBI
CBETOBOM BOJIHBI C TOMONIBIO KoJrer] HproTona.

7. JlaboparopHasi yCTaHOBKa JUIsl ONpPE/AETCHUs KOHIIEHTPALMM PacTBOPOB caxapa U
MTOCTOSIHHOW BpAIllCHMUS.

8. MepuTenbHbI HHCTPYMEHT.

JlabGopaTopus «ATOMa, TBEPIOTO TEJIA, SIAPaAy» BKIIOYACT:

1. JTaGoparopHasi ycTaHOBKa JJIs U3y4eHUs BHEHIHETO (GoTorddexra.

2. YcTaHOBKa UIsI U3Y4YCHHs CIIEKTpa aTOMa BOJOPOJa W OMpEeSICHHs] TOCTOSHHOW
Punbepra.

3. YcraHoBka 1abopatopHast IjIsl ONpeAesIeHHsI TOTeHITHaIa BO30YKIeHUS Ta3a.

4. YcTaHOBKa JJIs1 OTIpeIeNIeHUs] JUIMHBI TPOOeTra YacTHUIl B BO3TyXe€.

5. MepuTenbHbI HHCTPYMEHT.

Aynutopuu A TPyNIOBBIX U UHAUBUAYAIbHBIX KOHCYJIbTAIMM, TEKYIErO KOHTPOJIS U
IIPOMEXKYTOYHOM aTTECTAllMX BKJIIOYAIOT: UHTEPAKTUBHASL JOCKA, IIPOEKTOP;
MynbTUMEAUINHBINA IPOEKTOP,IKPaH.



AyIMTOpHHM I CaMOCTOSATEIBHOM paboTBl C BBIXOJOM B HHTEPHET M C JOCTYIIOM B
SIIEKTPOHHYIO HH(POPMAMOHHO-00pa30BaTEIbHYIO CPEly YHUBEPCUTETA.

KOMITBIOTEPHBIC KJIACChI; YNTAIbHBIE 3aIbl OMOIMoTeKH [lepcoHabHBIE KOMITBIOTEPHI C
naketom MS Office, ¢ Bexomom B HHTEpHET ©W C JOCTYIOM B BICKTPOHHYIO
UH()OPMAIIMOHHO-00Pa30BaTEIbHYI0 ~ CPEly  YHHBEPCHTETa  BKJIIOYAIOT:  IEPCOHAIBHBIC
kommbroTepsl ¢ makerom MS Office.

[Tomemenne pans  XpaHeHHS W HPO(GUIAKTUYECKOTO OOCITYKHMBAaHUS — y4eOHOTO
000pyIOBaHUSl BKJIIOYAIOT: CTEIUIAXH, CEH(BI A XpaHeHUs ydeOHOro oOOpyJOBaHUS.
WHCTpYMEHTHI JUIs peMOHTa 000pYyI0BaHUSI.



[Tpunoxenue 1

6 YueOHO-MeTOqHYEeCKOE 0O0ecTIeYeHHe CAMOCTOATEIBbHOM padoThl 00y4YarommXxcst

ITo mucuunnune «®usukay NpeaycMOTpEeHa ayAUTOPHAs U BHEAYAUTOPHAs CAMOCTOSTEIbHAs
paboTa 00y4aroUXC.

AynuTOpHas caMOCTOsiTeNIbHAs paboTa CTY/IEHTOB MPEINOiIaraeT pereHne KOHTPOJIBHBIX 3a1a4
Ha MPAaKTUYECKUX 3aHATHSIX.

Ilpumepnuie ayoumopnuvie konmponavhwle paoomut (AKP):

1 cemecTp

Kountpoabnas padora Ne 1 «®@u3nveckue 0CHOBbI MEXaHUKI))

3aganue 1. Paguyc-BeKTOp 4acTHIbI OIPENEISAETCS BBIPAXKEHUEM F =33 +4t2] +7k , Tae 1, J,K -
eIMHUYHbIe BekTopa oceil X, Y, Z. Berunciuts: 1) myTs S, mpoiineHHbIi yactuiei 3a nepseie 10c,

2) Moztynb TiepeMeIeHus Ar 3a Toxe Bpems, 3) yckopenue yactunbl. OtBer: S=500M, Ar=500mM,
a=10 m/c%.

3aganue 2. Koneco BpaiiaeTcsi BOKpYr HEMOJBUKHOW OCH Tak, YTO yroJl OBOPOTA 3aBUCUT OT
BPEMCHHU 110 3aKOHY ¢=10+20-t-2-t*. Haiitu: 1) cpenHee 3HaueHHE yIIoOBOH CKOPOCTH (o) 3a

TIPOMEXYTOK BpeMeHH 0T t=0 10 OCTaHOBKH; 2) YII0BOE YCKOPEHHE B MOMEHT OCTAHOBKH KOJIECa;
3) HoJIHOE YCKOPEHHe TOUKH, HaXoJIAIIeiics Ha paccTostHny 0, 1M OT OCH BpaIleHus Ik MOMEHTA
Bpemenn t=4 c. Otger: 10 pan/c; -4 pan/c?; 1,65 m/c?.

3aganue 3. [1o ropu3oHTaIBHON MOBEPXHOCTH ABMXKETCS TEJIO MACCOM M=2 KT MOJ JEHCTBUEM
cunel F=8 H, mamnpasnenHoii mox yraom o=60° k ropm3onty. Haiitm paccrosiHMe, KOTOpOE
MIPOLLIO TEJIO, €CIIM €ro CKOPOCTh YBeIMUMiIach ¢ 3 10 5 m/c, a KOOPPUIIMEHT TPEHUS MEXKIY
TEJIOM U MOBEPXHOCTHIO paBeH u=0,1.0T1Bet: 5,9 M.

3ananme 4. [lap maccoit Mi=5 Kr IBWXKETCS CO CKOpocThio Vi= 1 M/C W CTalKuBaeTcs ¢
MOKOSIIIIMMCA IapOM Maccoil My=2 kr. Onpenennure CKOPOCTH IIapOB MOCIE yaapa. Y gap CUuTaTh
yIOpyTuM, OIpsiMbIM U lieHTpanbHbIM. OTBeT: 0,43 M/c, 1,43 M/c.

3ananue S. YpapHeHue KoneOaHUM TOUKM MMEET BUI: x=A-cosoft+7) , TAEe A=0,02 M, =7 clt

=0,2 c. Onpeaenuth Mepuoj, HadalbHYIO a3y KojaeOaHWil TOYKU U €€ YCKOpEHHE B MOMEHT
Bpemenu 1 c. Oteet: T=2 c; ©0=0,2n pam; a =0,16 m/c?.

KonTpoubHnas padora Ne 2 «Cratucrnueckasi pu3nKka ¥ TepMOIMHAMUHKA)



3ananmue 1. Halimure 11t ra3000pa3Horo a3oTa TeMIeparypy, Mpyu KOTOPOH CKOPOCTSIM MOJICKYJT
vi = 300 m/c u V2 = 600 M/C COOTBETCTBYIOT OJIMHAKOBEIC 3HAYCHUS (DYHKIIUU pacrpeaciieHus

Maxcsenna f(V). Otser: 1 _ MV, =Ve*) _aa0
4k In(v, /V,)

3aganue 2. VneanbHblii 1BYyXaTOMHBINA ra3 00beMOM 5 J1 M JaBJICHUEM 10° TTa HU30XOPUYECKHU
Harpeiy, B pe3yibTaTe YEro CPelHssl KUHETUYECKas JHEPrus €ro MOJIEKYJ YBEIW4YWiIach OT
0,0796 5B no 0,0923 5B. Ha ckoapK0 mpu TOM WU3MEHHUThCA AaBjieHue raza? B nanpHeiiiiem ra3
M30TEPMUYECKH PACIIMPWINA JO0 HAYaJbHOTrO JaBicHus. Ompenenure oObeM rasa B KOHIIE
nponecca. OtBet: yBenuuurcs Ha 0,16 MIla; 5,8 .

3aganue 3. Omnpenenure Kod3()PUIMEHT TEMJIOMPOBOAHOCTH A a30Ta, eclu Kod(pQuimeHt
JUHAMHYECKON BSI3KOCTH 1) JUIsl HETO MpH TeX ke ycioBusax paseH 10 mxlla-c. Otet: A=7,42
mMBT1/™M-K.

3aganue 4. 12 r a30Ta HaAXOAATCS B 3aKPBITOM cocyae o0bemoM 2 1 mpu Temneparype 10°C.
Ilocyie HarpeBaHus AaBjleHKE B cocyjle cTano pasHo 10*Mm.pr.cT. Kakoe KoauuecTBo Tera 65110
coobmieHo razy npu Harpeaauu? Otsert: 4,1-10% JIx.

3apanue 5. Cmemanu Bogy Maccoil mi=5kr npu temneparype T1=280 K ¢ Bogoii maccoit
my=8kr npu Temneparype T2 =350 K. Haiitu: 1) Temneparypy 0 cmecu; 2) uzMeHeHue AS
SHTpOMNUH, npoucxosuiee npu cmemuBanuu. Otser: 323 K; 0,3 xIx/K.

Koutpoabnas padora Ne 3 «D1eKTprHuecTBO U MarHeTU3M»

3apnanme 1. Dnextpuueckoe mnojie co3naHo AByMs 3apsaamu (1=10 vKn u  2=-20 K,
HaxoJIUMucs Ha pacctossHun 0=20 cM apyr ot apyra. OnpenenuTs HanpsHKEHHOCTh MOJIS B
TOUKe A, yJaJeHHOH OT MepBOro 3apsaa Ha paccrosHue r1=30 cM u oT BTOporo Ha =50 cm.
Paccunrtare paboTy, KOTOpYHO HEOOXOAMMO COBEPIINTH, YTOOBI MEPEHECTH TOUCUHBIM 3apsia
00=5-10"* K11 u3 TOUKM HaXOAMIMICS TOCEpeNHE MEXK Ty 3apagaMu B Touky A.  Otset: 280B/M,
0,42 JTx.

3ananue 2. MmMeercs mpeaHa3HAYeHHBIM U1 M3MEPEHUs pa3HoCcTH noTeHuuasioB g0 30 B
BOJIBTMETP compoTuBieHueM 2 kOM, kotoporo pasneneHa Ha 150 nenenmii. Kakoe
COTPOTHUBIIEHUE HAJ0 B3STh U KaK €ro BKJIIOYHTH, YTOOBI 3TUM BOJBTMETPOM MOKHO OBLIO
MU3MEPUTH Pa3HOCTh MOTEHUUANOB 110 75 B? Kak u3MeHuTcs npu 3TOM 1IeHa JIeJIEHUsI BOJIbTMETpa?
Otset: 3 kOwm, 0,5 B/gen.

3ananme 3. [1o mpoBosoyHON pamke UMerolIel (opMy IPaBUIBHOTO IECTUYTOIbHUKA, UAET TOK
cunoif 1=2 A. Ilpu 3TOM B LIEHTpE paMKu 00pa3zyeTcss MarHUTHOE TOJ€ ¢ HaNpsKEHHOCTHIO 33
A/m. HaiiTi JuinHy IPOBOJIOKH, M3 KOTOpoU crenana pamka. Oteert: 1=0,2 m.

3aganue 4. [IpoBozsias paMka oMeIleHa B OAHOPOAHOE MarHUTHOE noJie ¢ uHaAyKuuen B = 0,1
Tn. TIMOCKOCTh PAMKH COCTABIIsAET C HAIIpaBlIeHHeM MarHuTHOro nojis  yron ¢ = 30°. Ilnomans
pamku S = 20 cm?, conpotusienre R = 0,1 OM. MarautHoe 1oie paBHOMEPHO yMEHbIIAETCs [0
Hyns 3a Bpemst At=0,1 c. Onpenenute: a) cpeaHee 3HaYEHUE 1.J1.C. HHAYKIIMH, BOZHUKAIONIEH B



pamke; 0) CHIly WHIYKIIMOHHOTO TOKa; B) 3apsl, KOTOPBIM IMPOTEUET MO pPaMKe 3a BpeMs
ymenpnrenus nons. Otset: 1 MB; 10 MA; 107 Ko

3ananue 5. ConeHOU ¢ MHAYKTUBHOCTHIO L=7 MI'H u akTMBHBIM compotuBiieHneM R=44 Owm
NOAKIIOYMWIM K MCTOYHUKY TMOCTOsIHHOrO HampsibkeHuss Uop, a 3areM K TeHepaTtopy
CHUHYCOMIAJIbHOTO HAIPSDKEHUs C JeicTByromuM 3HaueHueM HanpsbkeHus U,=Uo. Ilpu xaxoit
9acTOTe TeHepaTopa MOIIHOCTh, MOTpediisieMasi COJNICHOWIOM, OyleT B 5 pa3 MEHbIIE, YeM B
nepBoM ciydae? Oteer: v=2 kl'11.

2 cemecTp

Kontpoabnas padora Ne 4 «Onruka»

3ananmue 1. B onbire FOHTa Ha myTH 01HOTO U3 HHTEP(EPUPYIONINX JTydel MOMenanach TOHKas
CTEKJISTHHAs IJIACTUHKA, BCJIEJCTBUE YETO LIEHTPAJIbHAs CBETIasl [10JI0ca CMEIAIach B IIOJ0KEHUE
MEePBOHAYAJILHO 3aHATOE TSTOM CBETJION MOJIOCOW(HE cuMTas LeHTpainbHOM). Jlyu mamaer Ha
MJIACTUHKY MepreHIuKysipHo. [TokazaTens npenomienus miactuaku N=1,5. JInruHa BoJHBI cBeTa
A=6-10"" m. KakoBa TonmuHa miacTuaku? OTBET: 6 MKM.

3ananmue 2. benblii cBeT maiaeT HOPMAIHHO HA MTOBEPXHOCTH CTEKIISIHHOM TUTACTHHKU TOIIUHON
d=0,4 mxM, HaxojsIIeics B Bo3ayxe. [Toka3arens npenomiieHus crekia Ne=1,5. Onpenenure: a)
TEOMETPUUECKYI0 U ONTHYECKYID) Pa3HOCTh XOAa WHTEp(EepUpYIOUX Ty4ell B MPOXOASIIEM
cBeTe, 0) ATUHBI BOJIH, MHTEHCUBHOCTh KOTOPBIX OCIA0NISETCs MOCe MPOXOXKACHUS TUTACTUHKH.
Cuurarp, YTO BUAMMAs YacTh CIEKTPA JIEKUT B MHTEpBase 1IuH BoJH oT 0,4 no 0,7 Mmkm. OTBeT:
0,8 mxM; 1,2 mxm; 0,48 MKM.

3ananme 3. Ha nmudpakunoHHyr0 pelieTky HOpMaibHO MajaeT my4dok cBera. KpacHas nuHus c
JUIMHOK BOMHBI A=630 HM BHAHA B CIEKTpe TpeThero mopsamka mox yraom ¢=71°. Kakas
CIEKTpaJIbHas JIMHUS BUJHA MOJ 3TUM € YIJIOM B CIIEKTpE 4eTBepTOro nopsaka? Yemy paBHa
noctosiHHas perieTku? CKOJIbKO BCEro KpaCHbIX MAKCUMYMOB JlaeT 3Ta pemierka? Otset: 473 HM;
2 MKM, 7.

3ananue 4. [IBa monsipuzaTopa pacmoJIOKEHBI TaK, YTO YIrOJd MEXIY HX TIUIOCKOCTAMH
nponyckanus paBeH  25°. OmpenennTh, BO CKONBKO pa3 yMEHBIIMTCS HHTEHCHBHOCTD
€CTECTBEHHOT'O CBETa MPH MPOXOXKJIEHUU: 1) "uepe3 oauH (MEpBhIil) MoIspu3aTop, 2) depe3 oda
nonsipuzatopa. KoadouuuenTt nornomenust ceeta B noinspusarope pasen 0,08. Otsert: 2,17;
2,88.

3ananmue 5. Kakas nomns sHepruu ¢oTOHA U3pacXxo0BaHa Ha padOTy BRIPBIBAHUS JICKTPOHA, €CITH
KpacHas rpaHuna ¢oroddpdekra 307 HM W MaKCHMaJbHAas KUHETHYECKash DHEPTUs
¢doroanextponos 1 3B? Otser: 0,8.



KonTpoabHnas padora Ne 5 «KBanToBasi puzuka»

3ananme 1. Yepnoe teno umeer temmneparypy 3 kK. Ilpu oxumaxkaeHuu Tena JJIMHA BOJIHBI,
MPUXOJAAIIASCS HA MAKCUMYM HM3JIy4aTelIbHOM CIIOCOOHOCTH, M3MEHUIach Ha 8 MkM. [lo kakoit
TeMnepaTypbl oxsaaumioch Teno? Oreer: 323K.

3ananue 2. DIeKTpoH oOyamaer kuHeTndeckou sHeprueit 30 sB. Onpenenuts 1eOpOICBCKYIO
JUIMHY BOJIHBI 3JIEKTpOHA. BO CKONBKO pa3 M3MEHHUTCS 3Ta JUIMHA BOJHBI, €CIIM KHHETUYECKas
sHeprusa yMenbmutTcea Ha 20%? OTBer: 2,2:101%; 1,12.

3aganue 3. [Ipu ABMKEHUM YaCTHUIIBI BJOJIb OCH X CKOPOCTh €€ MOXKET OBITh OMpeJeieHa C
TOYHOCTHIO (ommmbkoi) no 1 cm/c. Hailtu HeompeneneHHOCTh KOOPAWHATHI, €CJIM YacTUlleh
sBnstetcs: 1) amekTpoH, 2) npodunka maccoii 0,1r. Oteet: 0,01Mm; 1028y,

3aganue 4. Yactuia HaxoauTcs B OECKOHEYHO TITyOOKOM OJTHOMEPHOH MOTEHIMAILHON HMMes
MUHUMAaNbHYIO SHepruto. KakoBa BeposATHOCTh OOHAPYKEHHS YaCTULIBI B CPEAHEH TPETH SIMBbI?
Ortser: 0,609.

3aganue 5. OnpenenuTs ATUHY BOJHBI, COOTBETCTBYIOIIYIO TpeThell tuHuu cepun banbmepa: 1)
B cniextpe uznydenuu Bogoposa, 2) B cnekrpe uznyyenus nona reius. Orset: 434uMm, 109HM.

KonTposbHnas padora Ne 6 «®Puszuka aApa U 3JieMeHTAPHBIX YACTHID)

3aganue 1. IlepBoHavanbHas Macca M30TONAa HMPUAMS o Ir paBHA M = 5 T, mepuon

noaypacnazaa 75 cyrok. Onpezaenure, CKOJIbKO AJep pacnajaercs 3a | cekyHy B 3TOM Ipenapare.
CKoOJIBKO aTOMOB 3TOro Ipemnapara octaHercss dyepe3 30 CyTOK W BO CKOJBKO pa3 M3MEHUTCS
aKTHBHOCTB Mpenapata 3a 3710 Bpema? Otser: 1,67-10%5; 1,2:10%2; 1,32.

3ananme 2. Snpo 6epuiuus-7 f-panauoakTuBHO 1o cxeme K-3axBata. 3anucars peakiuio. Kakue
YaCTHIIBI IPH 3TOM 00Pa30BAIUCH?

3ananme 3. HeiiTpuHHOE M3IydeHHE 3BE3]bl MOXKET BO3HUKHYTH 32 CUET OOBEAMHEHHS JIBYX
IPOTOHOB ¢ 0Opa3oBaHuEM JieiiToHa. 3anumuTe peakuuoo. Kakue yactuipl eme odpa3yrorcs B
ATON peakuuu?

3aganue 4. Haiitu sHepruro cBsi3u spa, KOTOPOE UMEET OJMHAKOBOE YHCJIO MIPOTOHOB U
HENUTPOHOB U paJanyc, B OJTOpA pa3a MEHbIINH paauyca sapa *’Al. OTeet: °Be, 56, 5 MaB.

3apanue 5. V3 mepBoHaYalbHO CBOOOJIHBIX NMPOTOHOB M HEUTPOHOB 00pazyercs sIpo
yriepoza-12. Kakast sHeprusi mpu 3TOM BBIACISIETCA, KaK OHAa Ha3bIiBaeTcsi? Ecin cuHTe3npoBaTh
TakuM oOpazoM 1 T yriepoma, TO CKOJIBKO BCETO BBIICIUTCS NMpU 3ToM 3Hepruu? Kakomy
KOJINYeCTBY He(TH 3Ta sHeprus skBuBajeHTHA? OTBeT: 92,4 M»aB; 740 I'Ik; 16 T.



BreaynuTopHas camocTosATeNbHas paboTa oOydJaromuxcsi BKJIIOYaeT B ce0s: mpopaboTKy
JEKIIMOHHOTO MaTepuaia, U3y4eHUE JUTEpaTypbl MO COOTBETCTBYIOLIEMY pasfely; pelIeHHe
WHIUBUAYAJIbHBIX JOMAIIHUX 3aJia4y, IMOATOTOBKY K BBIIIOJHCHUIO Ha60paTOpHBIX pa60T,
HOJTrOTOBKY K OTYETY IO J1a00OpaToOpHbIM paboTam, MOATOTOBKY K CEMHHAPAM.

Ilpumepnuie unousudyanvnoie oomawnue 3aoanusn (H/13)

1 cemectp

33}13‘13 Ne 1 «kKKunemaTuka MOCTYNnNaTeJIbHOIr0 1 BPAlIaTCJIbHOI'0O ABUKCHU S

Touka JBUKETCSA MO OKPYKHOCTH PaauycoM 4 M IO 3akoHy S = A+ Bt*, rme S — POV ICHHBIN
myTh, A=8 M, B=2 M/c?, t- Bpems. OnpeenuTh, B KAKOi MOMEHT BPeMEHH HOPMAITbHOE YCKOPEHHE
paBHO 2 M/c?. HaiiTH CKOpPOCTb, TAHI€HIMATbHOE M TIOJHOE YCKOPEHHE TOUYKH B STOT MOMEHT
BpPEMEHHU

3agaua Ne 2 «/IlnHAMHKA NOCTYNATEJIbLHOI0 ABUKEHUS»

Ha o0on maxoBuka auameTpom 60cM HaMOTaH IIHYp, K KOHILY KOTOPOTO IPUBSA3aH IPy3 C Maccoi
2 xr. Ompenenute MOMEHT WHEPLMH MaxOBHKa, €CIM OH BpaIlasCh PaBHOYCKOPEHHO MOJ
neiicTBueM rpysa, 3a Bpems t=3C npuoOpen yrioByro cKopocTs 9 paj/c.

3apaua Ne 3 «/[uHaMKMKa BpalIaTeIbHOI0 IBUKEHHUSD)

HaBan B BUJC NUIUHApPA C FOpH3OHTaHBHOﬁ OCBIO BpalllICHUA HAMOTaHa HEBECOMas HUTh, K KOHITY
ee mpukpervieH rpy3. Kakyro yrioByro ckopocTh OyneT MMeTh Basl CIYCTsl 2C IOCJie Hadaja
JIB>KEHUS Tpy3a, eclii Macca Bana 4 kr, ero paauyc 20 cMm, macca rpysa 0,2 Kr, J€HCTBUEM CHUJII
TPEeHMsI Ha JBUXKYIIHMECS Tela MOKHO IIpeHeOpeyb

3amaua Ne 4 «3aK0oHBI COXpaHEHUSI B MEXAHUKE»

JIBa ManbIx 1o pasmepy rpysa Mmaccamu Mi=10 kr u M2=15 Kr noABeNIEHbl HA HUTSIX OJUHAKOBOU
JUIHBL L=2 M B 0/1HO TOYKE M COMPHUKACAIOTCSA MEXIY CO00H. MeHbIni rpy3 ObUT OTKIIOHEH Ha



yron a=60° u ormymen. OmnpejenuTte BBHICOTY, Ha KOTOPYIO MOIHMMYTCS 00a Tpy3a IocCIe
a0COJIFOTHO HEYNPYTOoro yaapa

3agaua Ne 5 «Mexannueckue KoJIe0aHUu»

[Tepuon 3aTyxaronmx konebanuit paseH T = 4c, norapuMUUecKuil T1eKpeMeHT 3aTyxanus 1,6;
HauvanbHas (asza paBHa 0. Cmenienue Touku B MoMeHT T/4 paBHo 4,5 cMm. Hamucars ypaBHeHne
KoJIeOaHUI ¥ TOCTPOUTH IrpauK B mpeenax TpEX NepuoioB

3agaua Ne 6 «Pe A THBHCTCKASA MEXaHUKA»

B J1a6opaT0pH0171 CUCTCMC OTCHUCTA OJHA HU3 JABYX OJHWHAKOBBIX YaCTHUILl C Maccol Mo IIOKOHUTCA,
Apyras IBUKCTCA CO CKOPOCTHIO V:0,8C 110 HAITpaBJICHUIO K MOKOSIIIEHCS YacTUIIE. OHpe,Z[eJ'II/ITe
PCILITUBUCTCKYHO MacCCy ﬂBH)KYIHeﬁCH qaCTULbI B na60paTopH0171 CHUCTEMEC OTCUCTa M €€
KHMHCTUYCCKYIO DHCPIUto

3agaua Ne 7 «MKT. Crartucrnueckas puznxa»

B cocyne o6semom 20 1 HaXoIUTCS CMECh BOJOPOJA U Telus Mo aaBieHueM 2 atM. OOmas
Macca cMecH 5 T. I/ISBCCTHO, YTO CpCAHAA KMHECTUYCCKAA SHECPrusd MOoCTynaTCJIbHOIr0 JBUKCHHA
MoJIeKyJ1 cMecH Ta30B paBHa 0,038 »B. Bo ckoibKko pa3 OTIMYAOTCS MacChl BOJOPO/Ia U TeIUs B
cmecu?

3agauya Ne 8 «MneanbHbBIA ra3»

3 MOJIS 230Ta TIOTHOCTBIO p=1,25KT/M° H30XOPHO HArPENHN TAK, UTO €T0 JaBJIeHHE H3MEHHIACh C
1,1-10° Ta mo 1,6:10°TIa, a 3aTreM wn300apHO CXKalTH [0 TIEPBOHAYATLHON TEMIIEPATYPHI.
Omnpenenure TemMrnepaTypsl B KaKJIOM U3 TPEX OMUCAHHBIX COCTOSHUN M KOHEUHBIN 00beM rasa.
N3o00pazute rpadguku STUX MpoIeccoB B kKoopaunarax P-T

3agaua Ne 9 «IlepBoe Haya 10 TePMOAUHAMHUKI

B pesynpTate n3oTepMuyecKoro pacmupenus azota Mmaccoit m=0.2krnpu temmneparype T=280 K
o0beM ero ypenuuuBaerca B 2 pasza. Ompenenutb: 1) paGory A, COBEpIICHHYIO Ta3oM MHpU



pacmmpennd; 2) usmeHeHue AU BHyTpeHHEH dHEpruu; 3) KOJIWYECTBO TEIIOTH Q, MOIydeHHOE
razom

3amaya Ne 10 «Bropoe Ha4ya/10 TEePMOAMHAMHU KM

Kycoxk nbpaa maccoit m =200r, B3sTh1i ipu Temmneparype t1 = -10C°, 611 HarpeT 10 TeMIepaTypsl
t2 =0C° u pacruiaieH, mocie 4yero oOpa3oBaBIIascs BojJa ObUIa Harpera 10 TeMnepaTypsl t3 =
10C°. Onpenenuth U3MEHEHUE AS PHTPOIHHU B X0J1€ YKa3aHHBIX MTPOIIECCOB.

3amaua Ne 11 «uiekTpocTaTuKa)

DnekTpuueckoe mnoje coznano asyms 3apsaamu (1=10 uKn u 2=-20 uKin, maxogsmmmucs Ha
paccrosiaun d=20 cM apyr ot apyra. OnpeaeauTh HAMPSHKEHHOCTD MOJISL B TOUKE A, yIaICHHOR OT
MepBOro 3apsiia Ha paccrosiHUE 1=30 cM u 0T BTOpOoro Ha =50 cm. PaccuurtaTs paboTy, KOTOPYIO
HEOOXOUMO COBEpPIINTh, 4YTOOBI ITIEPEHECTH TOoueuHbl 3apan (o=5-10* Kn u3 Touku
HaxoAIIMKCA MOCEPEANHE MEKY 3apsiiaMH B TOUKY A.

3agaua Ne 12 «IlocTOSAHHBIH 3JIEKTPUYECKHI TOK»

Ha puc. 3.1. &1=1,0 B, £=2,0 B, €3=3,0 B, ri=1,0 Om, r2=0,5 Owm, r3=1/3 Om, R1=1,0 Om, R3=1/3
OM. Omnpenenure: 1) cuibl TOKa BO BCEX y4yacTKax IEeNH; 2) TEIUIOBYIO MOLIHOCTb, KOTOpas
BBIJIETISIETCS] HA COMPOTHUBIIEHUHU R3.

3,13
RI g2, 2

Rz

nwi- 51

3agaua Ne 13 «QuieKTpOoMarHeTu3m»



[Io nByM O€CKOHEYHO JIMHHBIM MPSIMBIM MapaJICNbHBIM IPOBOJAM, HAXOIAIMIMMCS Ha
pacctostnuu R=10,0 cm apyr ot apyra B Bakyyme, TekyT TokH 11=20,0 A u 1,=30,0 A onuHakoBOrO
HanpasieHus. OnpenesnTe MarHUTHYIO MHAYKIUIO 1ons B, cozmaBaeMoro Tokamu B TOYKax,
JeKAIUX Ha MPSMOH, COCTUHSIOMUX 00a mpoBoaa, ecinu: 1) Touka C JEKUT HA PACCTOSIHUU
r=2,0 cM sieBee JieBOro npoBoja; 2) tTouka J[ gexxut Ha paccrosHuu >=3,0 cM mpaBee NpaBoro
npoBoAa; 3) Touka G nexut Ha pacctosiHuM 3=4,0 cM mpaBee JIeBOro IpoBo/a.

3agaua Ne 14 «JJieKTpoMarHeTu3m»

DOneKTpoH, yckopeHHbI HampspkeHuem U=200 B, BneTaer B OJHOpPOIHOE MAarHUTHOE IOJIE C
uHaykuuen B=0,7- 10 Tn NEePHEHAUKYJISIPHO CUJIOBBIM JUHUAM. Haiitn pagumyc oKpyXKHOCTH,
110 KOTOPOH JBMIKETCS DJCKTPOH B MAarHUTHOM T10JIe U mepuoy ero BpamieHus. Oteet: R=0,68 m;
T=5,1-10"c.

3apauya Ne 15 «DekTpOMarHuTHasi MHAYKIUSD)

[TpoBoasiuii MIOCKUI KOHTYp, UMEIOLINi (hopMy OKpykHOCTH paauyca I' = 0,05 M nmomerieH B
OJIHOPOJIHO€ MAarHUTHOE TOJieé TaK, YTO JUHUU MArHUTHOW WHAYKIIMU TIOJS HAmpaBJICHBI
NEePHEHANKYJISIPHO TUTOCKOocTH KoHTypa. CompoTtuBieHne koHtypa R = 5 Owm. MarnutHas
UHIyKIUs MeHsiercst mo 3akony B = kt, rme k = 0,2 Tu/c. Onpenenute: a) 3.1.C. HHAYKIIWH,
BO3HHUKAIOIIIYIO B 3TOM KOHTYpE; 0) CHIIy HHAYKIIMOHHOTO TOKA; B) 3apsij, KOTOPHIH MPOTEYET IO
KOHTYpPY 32 IEPBbIE 5 CEKYH]l U3MEHEHUS TOJI.

2 cemecTp

3agaua Ne 16 «MHTepdepeHuns cBeTa 0T TOYEYHBIX HCTOYHHKOB)

B omnbite FOHTa Ha myTH 0HOTO M3 UHTEP(EPUPYIONIUX JIyuel MoMeIanach TOHKask CTeKJISTHHAsS
IJIACTUHKA, BCIEACTBUE YEro LEHTpalbHAas CBETJIAas I0JIOCa CMEIIAJach B IIOJOXKEHUE
MEPBOHAYAIILHO 3aHITOE IMSATON CBETIONW TMONOCOM(HEe cuMTas IeHTpaibHOM). JIyd mamaer Ha
IJIACTUHKY TepreHauKysipHo. [lokazatens mpenomieHust miactuHku N=1,5. JlnuHa BOIHBI
A=6-10"" M. KakoBa TOJIIMHA TJIACTHHKH?

3agaua Ne 17 «MHTepdepeHnns cBeTa B TOHKUX IJICHKAX»



[TnockomapauienbHas CTEKISHHAS IUIACTHHKA TOMImMHOW 0=1,2 MKM M ¢ TOKa3areieMm
npesioMieHus Ner=1,5 moMenieHa Mexay AByMsl CpelaMH C TTOKa3aTesIsIMU IIPEeIOMIICHUS N1 U No.
Cger ¢ mmHO# BosHbl A=0,6 MKM MajjaeT HOpMaJbHO Ha MJIACTUHKY. ONpenenTe ONTUYECKYIO
Pa3HOCTh XOJAa BOJIH, OTPAXEHHBIX OT BEPXHEHM M HWKHEW IOBEPXHOCTEM IUIACTUHKU U
OTIpe/IeNIUTEe, YCWICHUE WIH OCJIa0JICHHEe WHTEHCHUBHOCTU MPOUCXOIWT MPH HHTEPPEPEHINU B
CIEMYIOMIUX CiIydasx: a) N1<n<ng; 6) N1<n>n;

3agaua Ne 18 «/luppaxuus ®@penens»

Haiigute pagumycel mepBbix Tpex 30H DpeHenst AN IIIOCKOW BOJHBI, €CIM PACCTOSHHE OT
BOJIHOBOM IMOBEPXHOCTH JI0 TOYKH HaOmroaeHus 1 M. [[nmuHa BostHb A=500 HM.

3agaua Ne 19 «/Iuppaxuus ®paynropepa»

Haiitu HanOonpmil MOpAI0K CIIEKTpa IS JKEITON JIMHUU HATPHUs C AJIMHOM BONHBI A=589 HM,
eCIi TOoCTOsIHHAS AuppakunoHHON perneTkd =2 MkM. CKOJBKO BCEro MakCHMYMOB JIaeT 3Ta
pemerka? I[log kakuM yriom ¢ HaOJr01aeTCsl MOCIEeHUNH MaKCUMyM?

3agaua Ne 20 «Ilonsspu3anus cBera»

YT0on MexIy MIOCKOCTAMH MPOMYCKaHHs ABYX Monspu3atopos paen 50°. EcTecTBeHHBII cBeT,
OpoXo/s 4epe3 Takylo cucreMmy, ociabisercs B 8 pa3. IIpeneOperas moTepsiMu cBeTa Npu
OTpa’K€HHH, OTIPEJIeIUTh KOI((UIIMEHT MOTJIOIEHHUS CBETa B MOJSpU3aTOpax

3agaua Ne 21 «@oroaddexr

OnpenenuTh HAaUMEHbBLIMH 3aJepKUBAIOIIUN TMOTEHLIUAN, HEOOXOMUMBIN sl MpeKpalieHus
HMHCCUU C TIOBEPXHOCTH (POTOKATO/IA, €CIIU OH OCBELIACTCS U3IYYCHUEM C AIMHON BoiHbl 0,4
MKM, a KpacHas I'paHuLa AJis MaTepuana karoaa pasHa 0,67 MkM

3amaua Ne 22 «TensioBoe u3rydeHue»



Yepuoe Teno Harpenu ot Temmneparypsl 600K no 2400K. Bo ckonbko pa3 yBenmuuuiaach oOmias
TCIJ10Bas SHEpru-, nusjrydyacmasa TEIOM? Ha cxonsko HU3MCHUJIACh JJIMHA  BOJIHBI,
COOTBETCTBYIOIAasl MAKCUMYMY SHEPTUU U3IYYEHUsI U CIIEKTPaJIbHbBIN COCTaB U3IyUeHUS?

3amaua Ne 23 «Idpdext Komnrona»

®oton ¢ sHeprueit 1 M»sB paccesuics Ha CcBOOOJAHOM TOKOMBIIEMCs 3yekTpoHe. Haiitu
KMHETUYECKYIO SHEPTHUIO AJIEKTPOHA OT/Ia4H, €CJIU B Pe3y/IbTaTe PacCcesHus AJMHA BOJIHBI (POTOHA
n3MeHunach Ha 25%

3agaua Ne 24 «JjieMeHThI KBAHTOBOH MeXaHUKI)

HpI/I JABMJKCHHUHM 4YaCTHLBI BAOJIB OCH X CKOPOCTBb €€ MOXKET OBITh OIpeaciicCHa C TOYHOCTBIO

(ommbxoit) 1o 1 cm/c. HaiiTi HeompeneaeHHOCTh KOOPAWHATHI, €CIM YacTULleH sBisercs: 1)
AIIEKTPOH, 2) apobuHKa maccoii 0,1r

3agaua Ne 25 «YacTuua B MOTEHIMAJILHON AMe»

CoOcTBeHHas Q)YHKHI/ISI, OIMUCBIBArOmIasA COCTOAHUEC MHUKPOUACTHUIIBI B OCCKOHEUHO FHY6OKOﬁ

.7
. . w,(X)=Csin—x
MOTEHITUAIBHON sIME IUPUHON [, UMEET BUJT I . Vicnionp3ys yCIIOBHSI HOPMUPOBKH,

onpeaenuTs mnoctosHHyo C.

3agaua Ne 26 «Atom no reopuu bopa»

BbruncnuTe paanycsl mepBbIX Tpex OpOUT 3JIEKTPOHA B aTOME BOJIOPOJIa
3amaua Ne 27 «U3ayuyeHune aTomMa»

Haiitu HanOomnbllyio M HauMEHbBIIYIO JIUHBI BOJH cepuu [lameHa B crnekTpe W3Iy4eHUs
Boziopoaa. CpaBHUTH MOJIy4YE€HHBIE 3HAUEHUS C JJIMHAMM BOJIH BUAMMOTO U3JIY4ECHHUS



3agaya Ne 28 «PaaHO0aKTUBHOCTLY

192
[IepBoHauasibHast Macca U30ToNa UpUAUSA ' paBHAa M = 5 T, NEpUOJ Nodypacnana 75 CyToK.

OmnpenenuTte, CKOIBKO siziep pacnagercs 3a 1 cekyHay B 3ToM npenapare. CKOJIBKO aTOMOB 3TOT0
npenapara ocraHercs 4yepe3 30 CyTOK U BO CKOJIBKO Pa3 U3MEHUTCS aKTUBHOCTb IIpenapara 3a 3To
Bpemst?

3amaua Ne 29 «3aKkoHbI COXpaHEHHS B siIEPHBIX PeaKIUAX))

B nienTpe comHIla MpoTeKaeT TepMOsICpHAS PeaKlis CHHTE3a Teis U3 BOJOPOa, B KOTOPOU M3
YeThIpeX MPOTOHOB 00pa3yeTcs SAPO He* u 1Ba mo3uTpoHa. 3anummre 3Ty peakiuto. Kakue ere
YacTHUILIbI 00pa3yloTcs B HEl?

3agaua Ne 30 «JHeprus B iIepHBIX peaKIHAX»

U235

Kakoe xonudecTBo «BBITOpACT» 3a roA B AACPHOM PCAKTOPEC C BHCKTpI/I‘{eCKOI\/’I MOIIHOCTBIO 1

I'Bt un x.a. 38%? Cuutath, 4TO pacnaj sifep ypaHa IOJA JAEHCTBHEM TEIUIOBBIX HEMTPOHOB
IPUBOJIUT K 00pa30BaHUIO U30TONOB KCEHOHA-141, cTpoHIMA-92 U TpeX BTOPUUYHBIX HEHTPOHOB.

Ilepeuensy nadvopamopnvix pabom

1 cemectp

No 1 «ITpumeHeHne 3aKOHOB COXpaHEHUs AJIs ONpeeNIEHNs CKOPOCTH MOJIETa MyIn»

Neo 4 «MccnenoBanue BpalaTeabHOTO JBUKEHUS TBEPAOTO Tella BOKPYT HETIOJBUKHOM OCH»
No 5 «Omnpenenenne xapakTepUCTUK 3aTyXaOMNX KOIeOaHu (U3NIECKOT0 MasiTHUKAY

Ne 11 «M3ydyeHune cTaTHCTHYECKUX 3aKOHOMEPHOCTEN

Neo 14 «Onpenenenue mokaszarens anuadatsl MmetooM Kinemana u Jlezopmay

No 21 «MccnenoBanue 31€KTPOCTATUUECKOTO MOJISl C TOMOIIBIO 30H1a

No 24 «Pacmmpenue npenena u3MepeHus: aMIepMeTpa moCTOSHHOTO TOKa»

No 28  «Onmpenenenne HMHAYKTUBHOCTHM  KATYIIKK W MAarHUTHOM  MPOHUIIAEMOCTH
(heppOMarHuTHOTO TEJIa



2 cemecTp

Ne 32 «Ompenenenue paauyca KpUBU3HBI JIMH3BI M TOJOCHI IPOIYCKaHHUS CBETOPHIBTPA C
oMOIIb0 Kosel, HeroTona»

Ne 34 «Omnpenenenue JUIMHBI CBETOBOM BOJIHBI U XapaKTEPUCTUK AU(PPAKIUOHHON PELISTKI

©

Ne 35 «Onpenenenne KOHIEHTPALUU PACTBOPOB caxapa M IOCTOSHHOM BpallleHUs»

=]

Ne 36 «CHATHe BOJBTAMIEPHBIX XapaKTEPUCTHK (POTODIEMEHTAa U OMNpEIesieHuE €ro
YYBCTBUTEIHHOCTH

Ne 41 «MccnenoBanue Bo30yXIeHUS aTOMOB Ta3ay
Ne 42 «Omnpenenenue riaBHbIX KBAHTOBBIX YHCEN BO30YXKICHHBIX COCTOSHUI aToMa BOJIOPOAay
Ne 51 «M3ydyeHne 3aKkOHOMEPHOCTEN O-pacraia»

Ne 53 «Ompenenenne MakCUMalbHOW SHEPTHM [-4acTHIl M WACHTU(PHUKAIMS PaTHOAKTHBHBIX
IpenapaToBy»

Hepeuenb 60NPOCOB K CEMUHAPCKUM 3AHAMUAM

1 cemectp

Cemunap Ne 1 "KunHemaTuka M JMHAMHKA NOCTYNATeJbHOr0 W BpPaliaTeJbHOIO
IBUKeHUH"
1. Mexanudeckoe npmkenue. Cuctema orcuéra. MaTepuaibHas TOUKa.
2. OCHOBHbBIE KMHEMAaTHUYECKHE XapPaKTEPUCTUKU: MEepeMelleHne, MyTh, CKOPOCTh, YCKOPEHHE:
MOJTHOE, HOpMaJIbHOE, TaHTeHIMalbHOe. Kimaccudukarus qBrKeHUH.
3. TlocrymarenpHoe aBmxenue. LleHTp macc. BpamarensHoe qBUXKEHHE.
4. OCHOBHBIC KMHEMATHYECKHE XapaKTEPUCTUKH BpaIIaTeIIbHOTO IBIWKEHHUS: YTOJ IMOBOPOTA,
YIJIOBOE MEPEMELIEHNE, YTIIOBBIE CKOPOCTh U YCKOPEHHUE.
5. CBs3b MeXAy JUHEHHBIMH U YIJIOBBIMH XapaKTEPUCTUKH JBWXKEHUSA. PaBHOMepHOE H
paBHOIIEPEMEHHOE BpaliaTenbHOe ABMKEHUS. [loHATHE cOCTOSHUS (U3NYECKOW CUCTEMBI U
YpaBHEHUS JBUKEHUS.
6. JluHaMHuyecKue XapaKTEpPUCTUKH: CUJIa , CHJIOBOE MOJIe, Macca, UMITYJIbC.
7. 3akons! HeioToHA.
8. Jlunamudeckue XapaKTEPHCTUKH BPAIIATEIbHOTO JBIKEHUS: MOMEHT CHIIBI OTHOCHTEIHHO
0CH, MOMEHT HHepUruU. OCHOBHOM 3aKOH IMHAMUKHU BPalIaTEIbHOTO JIBHKECHHUSL.

Cemunap Ne 2 "3akoH coxpaHeHus"
1. 3akoH coxpaHEHUs UMITYJIbCA, YCIOBUS €r0 BBIIOJIHEHUS.
2. 3aKOH COXpaHEeHMsI MOMEHTA UMITYJIbCa, YCIOBUSI €T0 BBITIOTHEHHUS.



3. Pabota, momHOCTh. PaboTa TrpaBHTAllMOHHOW CHIIBI, KOHCEpBaTHBHbIE cHJbl. Paborta
pesynbTHpytomel cuwibl.  KuHeTwmueckas sHeprus, TeopemMa 00 W3MEHEHHHM KHHETHYECKON
SHEPTUH.

4. 3aKOH COXpaHEHUS MOJHOW MEXaHUYECKOM SHEPTUH, YCIIOBHS €T0 BHIITOJIHEHHUS.

5. CoynapeHue IByX Tel.

6. CBs3b 3aKOHOB COXPAaHEHHSI CO CBOMCTBAMH MPOCTPAHCTBA U BPEMEHH.

Cemunap Ne 3 "KoJsie6anusi 1 BoJiHbI"
1. ®usnueckuii 1 MaTEMaTUYECKUNA MAITHUKHU.
2. 'apmoHuueckue, cBOOO/IHEIE, BBIHYK/JICHHbIE u 3aTyxarouue KoJeOaHus:
muddepeHImanbHbIe, TpadUKH, XapaKTePUCTHKH.
3. SIBnenwue pezoHaHca u ero ¢pusznyeckas npupoja. [Ipumepst.
Bonna. Bunel BorH. Mexanusm o0pa3oBaHUs MEXaHUUYECKUX BOJIH.
3ByKoBas BoHa. MexaHu3M 00pa30BaHus 3BYKa B ra3ax.
BosiHOBOE ypaBHEHUE.
Crosiyast BorHa. MexaHu3M 00pa3oBaHUs. Y PaBHEHUE CTOSUYEH BOJHBL.

No gk

Cemunap Ne 4 "CraTucrnyeckue MeToAbl ONIUCAHUS MaKpocucTeM'
BeposiTHOCTH NOSIBIEHUS JUCKPETHON U HEIPEPBIBHOM CIIyYalHBIX BEJIUYHH.
OyHKIHUS pacipeiesieHUus BEpOATHOCTEN. Y CIIOBUE HOPMHUPOBKHU.

Cpennee u HauboJIee BEPOSITHOE 3HAUCHHE CITYYaliHOW BEJTMYUHBI.
Cratuctudeckue MeToibl. OCHOBHBIE IOJIOXKEHUS CTATUCTHUECKON (PU3HKH.
Pacnpenenenne Makcgeia, ['aycca, bonbimana.

agrONE

Cemunap Ne S "TepmoauHaMu4ecKue MeTOAbI ONIMCAHUS MaKpocucTeM'
YpaBHEHHE COCTOSHUS UACATBLHOTO ra3a.
Pacnpenenenue sHepruu 1o creneHsM cBo0o 1bl. CpeiHss S3HEPrusi MOJIEKYJIbI.
TennoemkocTs. MomsipHas U yJenbHas TEIUIOEMKOCTH. Y paBHeHHE Maiiepa.
BHyTpenHss sHeprus Kak (QyHKIMs COCTOSIHUA cucTeMbl. PaboTa kak pyHKIMs nporecca.
IlepBoe Ha4asI0 TEPMOJMHAMHUKH.
W3omporiecchl:  M30TEPMHUUECKUN, HW30XOPHUECKUN, W300apudecKkuii, amuabaTuyecKui,
MOJUTPOTMTUYECKHIA.
7. Outponus. CBoHCTBA SHTPOIHMU U30JIUPOBAHHOMN CUCTEMBI.
8. BTopoii 3aK0H TePMOTNHAMHKH.
9. Huxn Kapro. K. muxira Kapro.

SoukrwdE

Cemunap Ne 6 "JuexkTpocraTtuyeckoe noJje"

DNEeKTpOoCTaTUUECKOE ToJE. DIIEKTpudecKkuil 3aps . 3akoH Kyiona.
HanpspxkeHHOCTD 3eKkTpocTaTuyeckoro nois. [IpuHunun cyneprno3unuu.

ook BekTopa E . Teopema I'aycca.

IToTeHIMaIbHOCTD 3JIEKTPOCTATUYECKOTO N0JIA. TeopeMa 0 HUPKYJIALMH.

CBs13b MeX1y HANPSKEHHOCTHIO U TIOTEHIIUAJIOM.

FGOMeTpI/I‘-IeCKOG omucanue 1most. CUIOBbIE TUHUM. 9KBI/IHOT€HL[I/IaJIBHbIe MMOBCPXHOCTH.

I

Cemunap Ne 7 "Ilocrosinublii TOK. Llenu mocrosiHHOro Toka'

1. Onexrpuueckuii Tok. [I10THOCTH TOKA. Y paBHEHUE HENIPEPHIBHOCTH.



3akoH OMa AJ11 OTHOPOJHOIO yYacTKa LIETH.

Conporusienue npooguuka. CoequHeHHE CONPOTUBICHUN.

3akon Oma aJig HeogHOpoAHOTO yyacTka uenu. Ctoponnue cuibl. J/1C.
ITpaBuna Kupxroda.

Momnocts Toka. 3akoH Jxoyns-Jlenna.

ok w

Cemunap Ne 8 '""MaruutHoe noJjie. JJ1eKTPOMAarHUTHASI MHAYKIUsA'"

1. VicTouHNKM MarHUTHOTO ToOJisi. MarHUTHOE TOJie JBIDKYLIETOCS 3apsiia M IPOBOJHHKA C
TokoM. 3akoH buo-Casapa.

2. TIoToK M nMpPKyISAHsS BEKTOpa MHAYKIIMM MarHUTHOTO nojsi. Teopema ["aycca u Teopema o
OUPKYISALUHA.

3. Cuna Jlopenua. JIBrxkeHue 3apsHpKeHHON 4acTHUIBI B MArHUTHOM TIOJIE.

4. Cuna Ammnepa.

5. 3akoH 3nekTpoMarHuTHON uHAykMKu Papanes. [Ipasuiio Jlenna.

6. BuxpeBoe 3JeKTpruiecKoe moie.

7. SIBnenue camonHaykuuu. MHayktuBHOCTE. COJICHOM.

2 cemecTp

Cemunap Ne 9 "Hnreppepenuus n 1udpakuus ceera’

ONeKTPOMarHUTHbHIE BOJHBI.

KorepeHTHOCTE 1 MOHOXPOMAaTUYHOCTh CBETOBBIX BOJIH.

WuTepdepenius cBeTa OT IByX HCTOYHUKOB.

WuTepdepeniiys cBeTa OT MI0CKONapalieabHON MIIACTUHKH.

WuTepdepenius cBeTa OT MIACTUHKY nepeMeHHoN TonuuHbl. Konblia HeloToHa.

[TpumeHeHne NHTEppEpEHIINN CBETA.

SAsnenne nudpakuuu. OcoOeHHOCTh nudpakuuu cBeTOBBIX BONH. Judpakuus Ppenens u

®payHrogepa.

8. Ilpunmmn Trolirenca-dpeHens. YHpouleHHE BBIYUCICHUHA C TOMOINBIO  BEKTOPHOM
JarpamMMmBl.

9. Iudpakuus OpeHens Ha KPYTIIOM OTBepcTHH. 30HBI DpeHers.

10. Mudpaxmus Dpaynrodepa Ha Y3KOH MNPSIMONMHEHHON mIeNU. YCIOBUS MaKCUMyMa H
MUHUMYyMa. 3aBUCUMOCTh HHTEHCUBHOCTH CBETa OT yria Judpakiuuu.

11. Tudpaxnuonnas pemerka. OCHOBHbIE XapaKTEPUCTHKH TU(DPAKIIMOHHON peIeTK. Y CI0BUS

[JIaBHBIX MAKCUMYMOB M1 MUHUMYMOB U JJOOQBOUYHBIX MUHUMYMOB.

NoakowhE

Cemunap Ne 10 "Tloasipu3anus cera'

1. Ilonspusanus ceera. EcTecTBeHHBIN U MOJISPU30BaHHBIN CBET.

2. Tlonspu3zanus cBeTa Npu OTPAXKEHUH U IIpeJoMiIeHnH. 3akoH bprocTepa.

3. llonspuzanmst mpu  JOBOWHOM  JydenpenomiieHnd. CBOWCTBa  OOBIKHOBEHHOTO U
HEOOBIKHOBEHHOTO JTy4ei.

4. Tlonspuzanuonubie mpusmsl. [Ipuzma Hukoms.

5. 3axkoH Maimtoca. AHanu3 NOJISIPU30BAHHOTO CBETA.

6. Ontuyecku akTUBHBIE BELECTBA. BpallieHne mI0CKOCTH MOJIIpU3allii CBETa.

Cemunap Ne 11 "KBanToBasi onTuka"



1. TerutoBoe wu3nyueHue abcomoTHO uyepHoro tena. 3akoH Credana — Bompumana. 3akoH
cMelenus: Buna.

2. KopiyckynsspHO-BOJTHOBOH Jyallu3M cBeTa. JHEPTUs U UMIyibe (poToHa. [laBneHue cBera.

3. ®otorddekt. 3akonbl hoTodrddekrra. Dopmyna DUHIITEHHA.

4. D¢pdexr Komnrona. opmyna Komnrona.

5. BonmHoBeie cBoiictBa uwactwil. JlymHa BomHBI ne bpoitna. IlpuHunm HeonpeaelIeHHOCTH
['eitzenOepra.

Cemunap Ne 12 "Crpoenne atoma"

Monenu aroma. [inanetapHas MOJIE€b aTOMa.

IToctynatel bopa.

W3nyuenue aroma BOJIOpO/a U BOJOPOAOIIOA00HBIX cucTeM. ClieKTpalIbHbIE CEPUH.
®opmyina banemepa.

CreKTpbl MHOTOJIEKTPOHHBIX aTOMOB. 3aKoH Mo3H.

arwONE

Cemunap Ne 13 "OcHoOBHBIE 0JI03KEHUS KBAHTOBOI MeXaHUKH"

1. KanroBeie cocrostaus. BomHoBas ¢yHkums u  ee Qusuueckuit cmpicha. [Ipuniun
cynepnos3unuu. Ypasaenue lIpenunrepa, KBaHTOBbIE YPaBHEHUS ABUKCHUS.

2. HexoTopsle 3a7auu KBaHTOBOIM MexaHHUKH. YacTuia B 0ECKOHEYHO TITyOOKOH MOTEHIIMATBHON
aMe. KBaHTOBaHUE dHEPIUN.

3. KBanTOBBIE YHMCIla, XapaKTEPHU3YIOUIHE IIOJIOKEHUE DJIEKTpOHa B arome. KBaHTOBaHWE
sHeprun. KBanToBanne MmoMmeHTa umnyisca. CIuH 3J€KTPOHA.

4. CxeMa sHepreTu4ecKux ypoBHel aroma Bogopoja. [Ipasuna or6opa nmpu aTOMHBIX IIepexoax.
5. I'paHuILIbl IPUMEHUMOCTH KBAaHTOBON MEXaHHKH.

Cemunap Ne 14 '""AtomHble s1pa, uX cBOMcTBA. PagnoakTuBHOCTB"

SIBieHME paiOaKTUBHOCTH.

OCHOBHOM 3aKOH PaJIMOaKTUBHOTO pacnajaa. PagnoakTuBHbIE PsJIbI.
CocraB 1 XapaKTEpUCTUKN aTOMHOTO siApa. SIIepHbIe CUIIBL.
KanenbHas u 060104yedHas MOJIEH sIIEP.

Macca u sHeprus cBsi3u sapa. Y IelbHas dHeprus cBsa3u. Paguyc sapa.

agbrwbnE

Cemunap Ne 15 "Snepubie peakuuu'

1. Snepuble peakuuu.

2. DHeprus sAepHON peaKIui.

3. YpaBHEHHE U PHEPreTHUECcKoe yciaoBUe o-pacraja. CBsi3b SHEPTUU O-YACTULBI C TIEPHOIOM
nosypacnaaa. TyHHEnpHBIN P dekT npu o-pacmane. CIeKTp o-4acTHIl.

4. XapakTtep cnekTpa y-uznydeHus. [Iporecchl B3auMOAEWCTBUS Y-KBAHTOB C BELIECTBOM.
3aBUCHUMOCTb HMHTEHCUBHOCTH Y-M3JIyd€HUs OT TOJIIMHBI cjlos BemecTBa. (CpaBHEHHe
MPOHUKAIOIEH CIIOCOOHOCTH PA3TUYHBIX BUI0B U3ITyUCHHS.

5. Tpu Buma B-pacnaga. DHepreTudecKuid criekTp B-gactuil. ['mumore3a HEHTpUHO. 3aKOHBI
coxpaHeHus npu B-pacnaze. Jlenronsl. JlenToHHBIH 3apsi.



[Ipunoxenue 2

7. OIIeHO‘leIe cpeacrea AJisd MIpoBEeACHUSA HpOMe)KyTO‘lHOﬁ aTrecranum

a) H.]IaHI/IpyeMbIe pe3yJbTaThbl oﬁyqe}mﬂ H OIICHOYHBIC CpeaACTBA AJIsl IPOBECACHUSA HpOMe)l(yTO‘IHOﬁ arrecramum.:

CTpyKTYpHBIN 2JIEMEHT
KOMITETCHIHT

IInanupyemsblie pe3ynbTaThl

00y4eHus

OneHouHbIE CpeCTBA

OK-1 cnocoOHOCTBIO K

a0CTPaAKTHOMY MBILLJICHUIO, AHAJIU3Y, CHHTE3Y

3HaTe

OCHOBHBbIE 3aKOHbl (DU3UKU B

obnactu MEXaHHKH,
CTaTUCTUYECKOM buzuku
TEPMOJMHAMUKH, JJIEKTPUUYECTBA
u BOJIHOBOM
KBAaHTOBOM OMN-THUKH, aTOMHOU U

¢buzuku

u

MaracTtus3ma, u

ANEpHONM  (QU3UKU U
TBEPJIOTO

MNPUMCHUMOCTH J3THUX 3aKOHOB H

Tena, TPaHUTIBI
(U3UYECKYIO CYIIHOCTh SIBIICHUM
U TPOIIECCOB, MPOUCXOJANINX B
npupoie.

IlepedyeHb TeopeTHYeCKUX BONPOCOB K Ik3aMeny ( 1 cemectp):

1. Kunemaruka moctynareiabHOro aBuxeHus. [loHaTue panmyc-BeKTopa, CKOPOCTH M YCKOPEHHUS.
Havanehbie ycnoBus. [psimas u oOpaTHast 3a1a4i MEXaHUKU.

2. JIBxkeHHe MO OKPYXHOCTH. YTOJ MOBOPOTA, YIJIOBasi CKOPOCTh U YIJIoBoe yckopeHue. CBs3b
YIJIOBBIX U JIMHEWHBIX BEJINYUH.

3. Kpusonuneiinoe npmxenue. TaHreHumanibHOe W HOpMaibHOE yckopeHue. [lonHoe yckopeHue.
Yroa Mexay CKOPOCTBIO U YCKOPEHHUEM.

4. WuepuuanbHble cuUcTeMbl oTcyera. [loHsATHE Cuibl, Macchl M uMnyiabca. OCHOBHOW 3aKOH
JUHAMHUKH TIOCTYNATEIbHOTO JIBUKCHUS.

5. MoMeHT uMnysnbca U MOMEHT CHJIbI OTHOCHUTENIBHO TOYKH. OCHOBHOE ypaBHEHHE JAMHAMHUKHU
BpaaTEIbHOTO IBUKCHMUS.

6. Bpamenue Bokpyr HemoABMXKHON ocl. MOMEHT uHepIH. Pacuer MOMEHTOB MHEPIMU MPOCTHIX
ten. Teopema LlTelinepa.

7. 3aKoHBI COXpaHEHHUs B MEXaHHKe. 3aMKHYTasl ccTeMa. 3aKOHBI COXPaHEHHs UMITYJIbCa U MOMEHTa
VMITYJIbCA.

8. Pabora u moutHOCTh. KuHETHUECKAs SHEPTHs TOCTYNATENIBHOTO U BPALAaTEeIbHOIO IBUKECHHUS.

9. KoncepBatuBHble cuibl. [loTeHIManpHas SHeprus. 3aKOH COXpPAHEHUs TOJTHOH MEXaHWYeCKON
OHEPIUH.




CTpyKTYpHBIH 371€MEHT
KOMIIETEHIH

[Inanupyemslie
0o0y4eHus

pe3yJIbTaThl

OneHouHble CpeacTBa

10. /IBa cmocoba ommcaHUsl B3aMMOJACHCTBH. J[BH)KEHHE YacTHIBI B OJJHOMEPHOM CTallMOHAPHOM
noje. CBsA3b MEXKy CUJION ¥ TOTEHIUAIBHON YHEPTUEH.

11. T'apmonmnueckue kojeOaHUs. AMIUIMTYJa, YacToTa, HavaibHas (a3a. MaremaTHuecKuil u
¢bu3nyeckuil MasiTHUK. DHEPIrus rapMOHUYECKUX KOJIeOaHUH.

12. 3aryxaromue KojeOaHus. XapaKTEPUCTHKH 3aTyXaHUs. DHEPrus 3aTyXaloUINX KoJIeOaHui.

13. OOuiee noHsATHE O BOJNHAX. XapakTepUCTUKH Oeryiuedl BoiHbl. BoiHOBOE ypaBHEHME MIIOCKOM
BOJIHBI.

14. Hanoxenue ynpyrux BoiH. Ctosiuas BojaHa U ee ocobeHHocTH. KoneGaHue HAaTSHYTOH CTpyHBI.
15. llocrynarel  DifHmITeliHa. 3aMe/UleHHEe BpEeMEHU. JIOpeHIeBO  COKpallleHHue  JUIMHBI.
PenstuBucrtckue naBapuanTsl. MiHTepBai.

16. PenstuBuctckuii umnynbe. CBsI3b Macchl, SHEPTrUM M HMMITYJIbCa YaCTHIIBI. DHEPrHsl TOKOS.
3aKOHBI COXPaHEHUS IIPU PEIATUBUCTCKUX CKOPOCTSX.

17. Maxkpocucrema. MHUKpPOCOCTOSIHUE M MAaKpOCOCTOSIHME CHCTeMbl. CTaTUCTHYECKUM MOIXO.
IloHsTHE BEPOSITHOCTH U CPENHEN BEITMUNHBL.

18. ®yHKIMSA pacrpenencHus CIy9allHOH BeIWYMHBL. PacrpepencHue MOJEKYNI IO TPOSKIHSIM
CKOpPOCTEH.

19. Pacmpenenenne MOJEKyd 1O MOAYIIO CcKopocTH. Hambomee BeposiTHas, cpenmHsisi W
CPEIHEKBAIpaTUUHAs CKOPOCTH.

20. Mognens  wuaeampHOro  rasa.  JlaBieHme W Temmeparypa ¢ TOYKH  3PEHUS
MOJIEKYJISIPHO-KMHETUYECKON TEOPUH. Y PaBHEHHE COCTOSHUS UACAIBHOTO rasa.

21. Pacnpenenenne MOJIEKYJ HICATBHOTO ra3a 110 BBICOTE B TOJIE TSHKECTH 3emitn. bapomerprueckas
¢dopmyna.

22. TlonsaTtue creneHei cBOOOIBI MOJIEKYIBL. TeopeMa 0 paBHOpaCpeAeTICHHH YHEPTHHU TI0 CTETICHSIM
CBOOOJIBL.

23. BHytpeHHss sHeprus Kak QyHKIHMsS cOCTOSIHUS cucTeMBbl. [lepBoe Hauano TepMOJUHAMUKH.

24. Pabora kak ¢pyHKIUs nporecca. M3oxopndecknid, H300apuiecKuii 1 N30TEPMHUECKUI POIIECCHI.
25. Tlonarue TtemnoeMKocTH. TemIOeMKOCTh MPU HM30XOPUYECKOM M HM300apHYeCKOM IPOLECcCax.
IlocTrostnnast agnadaThl.

26. Anuabatuueckuil mponecc. [lepBoe Hayano TepMOIMHAMMKH Ui anabaTHUEcKOro mporecca.
Ypasuenue [lyaccona.
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27. Huxnmueckuii mponecc. Koaddument nonesnoro neiicTBus TemioBoil MamuHbl. Bropoe Havano
tepMmouHamMuku. @opmynupoBku Knaysnyca u KenbBuna.

28. IIpobrema HEOOPAaTUMOCTH TEIUIOBBIX MPOIIECCOB. DHTPOMHS CHCTEMBI U ee cBoiicTBa. Teopema
Hepucra.

29. OcCHOBHOE ypaBHEHHE TEPMOJIUHAMHUKH. DHTPOMUS UACATHHOTO ra3a. M3MeHeHne sHTpOuu npu
u3onpolueccax.

30. Hukn Kapno. Teopema Kapno. TepmonnHamuyeckas mikaia TeMieparyp. TpoifHas ToYKa BOIBI
KaK pernepHas TOuka.

31. Cratuctuyeckmii Bec MmakpococTossHusl. CyThb HeoOpatuMocTd. CTaTHCTHYECKHUH CMBICT
suTponuu. Gopmyina bonsumana.

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

33. Cuubl B3aMMOJICHCTBHS B TIPUpOJIC. DIIeKTpocTarndeckoe mose. 3akoH Kymona. HanpsikeHHOCTH
ANEKTpOCTaTHYECKOro nosst. [IpuHiun cyneprnozunuu.

34. Cunoseie muHU. [I0TOK BEKTOpa HAMPSHKEHHOCTH dJIEKTpocTaTHdeckoro mois. Teopema [Maycca.
35. Ilorennman. Teopema O LMPKYJIALUN BEKTOpa HAMNPSIKEHHOCTU 3JIEKTPOCTATUYECKOTO MOJIS.
CBs13b MEX1y HAIIPSKEHHOCTHIO U TTOTEHIIUAJIOM.

36. DnektpoemkocTh. KonpaeHcartopel. CoenuHeHHE KOHJEHCATOPOB. DHEPrHs  KOHJEHCATopa.
DHeprus MEeKTPUYECKOTO MOJIS.

37. Dnexktpudyeckuid Tok. IImoTHOocTe TOKa. VYpaBHeHHE HeNpephlBHOCTH. 3akoH Oma B
g depeHnnanbHON hopme.

38. ConpotuneHue npoBoJHUKOB. CTopoHHHUE cuibl. 3akoH Owma B HHTErpanbHoOil popme.

39. IIpaBuna Kupxroda s pacuera pa3BeTBICHHBIX Iieneid. MomrHocTh ToKa. 3akoH J[xoys-JIena.
40. Egunas mpupoja 3JIeKTpUYeckoro U MarHutHoro noss. [lone apwxkymierocs 3apsaa. [TpuHuun
CYIIEpHO3UIIMM MarHUTHBIX nosiel. 3akoH bruo-Casapa.

41. TloTok M UUPKYJASIUS BEKTOpa MHIAYKIMM MarHutHoro mnoss. Teopema I'aycca u Teopema o
LHUPKYISALNY.

42. Cuna Jlopenna. Cwra Ammepa.

43. 3axoH snekTpomarHuTHOM nHAYKIMKH Dapanes. [Ipasuso Jlenmna. BuxpeBoe anekrpuueckoe nose.
44. Slpnenue camMOMHAYKUMHU. WHIYKTUBHOCTb. DHEPrus KOHTypa C TOKOM. DHEpPrusi MarHuTHOTO
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TI0JIS1.

45. Dnextpuueckoe mosie B BemiecTBe. [lonmspu3amusi nuanekTpuka. BekTop 5s1aeKTprUuecKoro
cMeleHus. Juanekrpuueckas MpoOHUIaeMOCTh BELIECTBA.

46. MarnutHoe monie B BemecTBe. HamarnumueHHocTb. HanpsbkeHHOCTH MarHUTHOTO — TIOJIS.
MaruuTHas NPOHULIAEMOCTH BellecTBa. PeppoOMarHeTUKH.

Ilepeuenn BonpocoB k 3aueTy (2 ceMecTp):

1. Cucrema ypaBHeHudl MakcBemia Kak 0000IIeHHE Pa3pO3HEHHBIX SBICHHUM SJEKTPUYECTBA U
Marserusma. MarepuaabHble ypaBHEHUS.

2. CsoiicTBa ypaBHeHuit Makcemna. [Ipenckasanue cyiecTBOBaHUS JIEKTPOMArHUTHBIX BOJIH.

3. DnexTpoMarHUTHbIC BOJHBL BoiaHOBOe ypaBHeHHE. CBOMCTBA 3JIEKTPOMArHUTHBIX BOJIH.

4. Tlnockas >MeKTpOMarHUTHAsi BOJIHA M €€ OCHOBHBIC XapaKTEPUCTHKU. DHEPIruss U HMITYIIbC
3JIEKTPOMArHUTHOMN BOJIHBI.

5. EcrectBennslii n monspu3oBaHHbIA cBeT. CTeneHb MOJAPU3ALMU JMHEHHO MOJSPU30BAHHOIO
cBeTa. 3akoH Mastoca.

6. Ilomspuzamus mpu OTpaKEHUH M MPEIOMIICHUN CBETa Ha TPaHUIle pa3fena AUAJICKTPUKOB. YTOI
Bbprocrepa. /IBoliHOE MTydenpenoMIICHHE.

7. CnocoObl monspu3anu ectecTBeHHoro cBera. Ilpmama Huxons. Bpamienuwe miockoctu
MOJIAPU3aLlMU CBETA NP MPOXOXKIECHUHU Yepe3 ONTUYECKU aKTUBHYIO Cpeny.

8. Illkama »neKkTpoMarHUTHBIX BOJH. (OCOOEHHOCTH ONTHYECKOro auamna3zoHa. Ilokazarenb
MIPEJIOMIIEHUS CPEJIBI.

9. Korepentnsie BoiHbl. MHTEpdepeHiys cBEeTOBBIX BOJIH. Clo)K€HHEe MHTEHCUBHOCTEH B Cilydae
HEKOTepEHTHBIX U KOTePEHTHBIX KOJIEOaHHH.

10. Ontuyeckas pa3HocTh xo7a. CBA3b ONTHYECKOW PAa3HOCTU XOJa JIBYX BOJH C Pa3HOCTBIO (a3
MEX1y HUMH. Y CJIOBUSI MAKCUMyMa 1 MUHUMYMa.

11. Cxema IOnra pans HaOmoneHus uHTepepeHIMU. BpemMeHHas ©  MOPOCTPAHCTBEHHAS
KOT'€pEHTHOCTb.

12. Unrepdepenuus B TOHKMX IUieHKax. HaOmionenue konenr HpioToHa B OTpaKeHHOM U
MIPOXOJISIIIEM CBETE.
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13. SBnenue nudpaxumu. Judppakuus Openens u @paynrodepa. [Ipunuun [roiirenca-Openens.

14, Tudpaxmus Openens Ha KpyriaoM oTBepcTur. 30HbI Openens. ['padudeckuii MeToa CIOKEHUS
aMIUIATY .

15. JIudpakmus DpayHrodepa Ha y3KOH HpsiMoIuHEHHOW mmienu. udpakimnoHHAs pernieTka Kak
COBOKYITHOCTbh KOHEYHOI'O YHCJIA ILETEH.

16. TeruoBoe u3nyuyenue Ttena. 3akoH Credana-bonbimana. 3akon cmenieHuss Buna. I'mmotesa
[Inanka.

17. ®oroaddext. 3akonsl CtoneroBa. opmysa DifHIITEHHA.

18. ®oronsl. JlaBnenue ceera. KopmyckysipHO-BOJTHOBOMW JAyan3M CBETA.

19. Paccesinue ¢porona Ha cBo60ogHOM AMekTpoHe. Popmyna KomnToHa.

20. BomnHoBble cBoiicTBa wactull. [[nmmuHa BomHBI ne bpoiui. DkcrnepruMeHTalbHbIe TOATBEPKICHUS
TANOTE3BI i€ bpous.

21. Npunanun zHeonpeaenennoctu. CooTHoIeHNe HeonpeaeneHnnocrei Ieiizendepra. OcobeHHocTn
IpoLecca U3MEPEHNs B KBAHTOBON MEXAHUKE.

22. dwusuveckoe MCTOIKOBaHWE BOJIH je bpoiinsa. BomHoBas ¢yHkIus u ee coiictBa. [nmoTHOCTH
BEPOSATHOCTH OOHAPY)KEHUS YAaCTHIIBI.

23. OcHoBHas 3a7aya KBaHTOBOW MexaHWKW. HecTanmmoHapHOe€ ¥ CTallMOHApHOE YypaBHEHUE
[Ipénunrepa.

24. Yactuma B OJHOMEpPHON OECKOHEYHOH NPSIMOYTOJBHOW TOTEHIHMalbHOH siMe. KBaHTOBaHme
sHepruu. CoOCTBEHHbIE (YHKIIUU COCTOSHUS YAaCTHIIBI.

25. TIpoxoxmeHue 4YacTUIbl Yepe3 MOTeHIMAIBHBINA 0apbep. TyHHETbHBIH 2 (deKT.

26. KBaHTOBBIN rapMOHHUYECKUI OCLIMILIATOP.

27. TlmanerapHas mojenb aroma. Ilocrymatel bopa. KBanTOBaHWe 3HEpruu BOAOPOIONOIO0HOM
CHUCTEMBI.

28. Uzmyuyenue Bojopoa0no00HbIX cucteM. CriekTpaibHbIe cepur atoma Bogopojaa. OboduieHHas
dbopmyna banemepa.

29. CnekTpbl MHOTORJIEKTPOHHBIX aTOMOB. 3aKOH MO3JIH.

30. VYpaBuenue pemunrepa mist aroma Bomopona. KBaHToBaHme MomeHTa ummynbcea. [IpaBuia
otOopa.

31. Cnun snekTpoHa. KBaHTOBBIC YHCITa, OMUCHIBAIOIINE COCTOSTHHE JICKTPOHA B aroMe. KpaTHOCTh
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BBIPOKJICHUS dHEepreTuueckux yposHeu. [Ipuanun [lTaynu.

32. IlpyHIMO TOXIECTBEHHOCTH OJMHAKOBBIX dYacTull. bo3oHsl u ¢epmuonsl. KBaHTOBBIE
pacrpeesneHusl.

33. CBobojaHble 371€KTPOHBI B MeTauie. DHeprus @epmu. 30HHas TEOPUs TBEPABIX Tell.

34. DnexkTpomnmpoBOIHOCTh METAIIOB M MOIYIPOBOAHUKOB. CBEPXIIPOBOIMMOCTS.

35. SIBnenue pagunoakTuBHOCTH. OCHOBHOM 3aKOH paJuOaKTUBHOrO pacnaja. IlocTosHHas pacnaza.
[Iepnon nonypacnana.

36. CocTaB U XapaKTepUCTUKU aTOMHOrO siapa. KanenbHas monens. Pasmep u cniuH siapa.

37. Macca u 3Heprusi CBsi3M aTOMHOTO Spa. 3aBUCUMOCTH YIEIbHON SHEPTHs CBSA3H OT MAacCOBOTO
yucaa. O6onodeyHas MoJieNb sApa.

38. Snepuble peakuuu. DHEprus peakuuu. Peakunu neneHus u cuHTesa saep.

39. PangunoaktuBHble psfbl. OCHOBHBIE 3aKOHOMEPHOCTH O-M3IydeHus saep. [nuHa cBobGoaHOro
npobera o-4acTHIl.

40. Tpwu Buga B-pacnama. DHepreTH4eckuii crekTp B-dactun. HelitpuHo.

41. OcoOenHoctu y-u3nyueHus saep. [lpoxoxaenue y-KBaHTOB Yepe3 BELIECTBO.

42. Knaccuduxanus ieMeHTapHbIX yacTull. JlenTonsl. JIenTOHHBIN 3apsi.

43. Anpownsl. bBapuonnsrii 3apsin. KBapkoBasi MOeNh aJpOHOB.

YMmeTs

IPUMEHSATh (U3NYECKUE 3aKOHBI
51 (¢u3UKO-MaTeMaTHYECKUN
anmnapar JJis pelIeHUs] HE TOJIbKO
TUIIOBBIX, HO M 0o0Jiee CIOXKHBIX
HECTaHJAPTHHIX 3aJa4 B paMKax
(U3UKU ¥ CMEXHBIX AUCHUTUTUH

IIpuMepHBIH NepedyeHb NPAKTHYECKUX 3aAaHUM
1 cemecTp

3apanue 1.Touka IBMKETCS B IJIOCKOCTH XOY IO 3aKOHY: x=-2t;y=4t(1—t). Haiitu ypaBHenue

tpaektopun Yy = f(X) u wu300pasute ee rpadpuyecku; BeKTOp CKopocTH V ¥ YCKOpeHHs a B
3aBUCHMOCTH OT BPEMEHH; MOMEHT BpEMEHH lo, B KOTOPBIN BEKTOP YCKOPEHHs a cocTaBisieT yroi n/4
¢ BeKTOpoM cKopocth V . OTBET: y=—x*—2x; V =—2 +4(1—2t)j, a=-8], to=0,75c.

3ananmne 2. Teno Bpamaercss BOKpYT HEMOJBUKHOM OCH 110 3aKOHY ¢ =2+4-t—2-t?. Haiitu: 1) cpennee

3HAYCHHUC YITIOBOM CKOPOCTH () 32 MPOMEXKYTOK BpeMeHH OT t=0 10 OCTaHOBKH; 2) YIIOBYIO
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CKOpOCTh Tesla B MOMeHT BpemeHHu {=0,25 c; 3) HOpMaabHOE YCKOPEHHE TOYKH, HaXOJSIICHCS Ha
paccTosHUM | M OT OCH BpAIIleHHs B TOT e MOMEHT BpeMeHH. OTBeT: 2pan/c; 3 pan/c; 9 m/c?.

3ananue 3. [llap Mmaccoit M1=4Kr IBHKETCS CO CKOPOCTHIO V1=5 M/C U CTAIKHUBAETCS C IIIApOM Maccoi
M2 =6 KT, KOTOPBII ABHKETCS €My HaBCTpedy co cKopocThio V2=2 m/c. OmpenennTe CKOpoCTH apoB
nocre yaapa. Y aap cuuTaTth abCOIIOTHO YIPYTUM, IPAMBIM U leHTpanbHbiM. OTBeT: 3,4 M/c, 3,6 M/c.

3ananue 4. Ban B BUJie CIUIOUIHOTO HMJIMHApA Maccoi M1=10 Kr HacakeH Ha FOPU30HTAIbHYIO OCh.
Ha nunuuap HamoTaH mHyp, K CBOOOJHOMY KOHILY KOTOPOTO MOABEIIeHa Tups Maccoit My=2 kr. C
KaKUM YCKOpPEHHEM OYJIeT OMyCKaThCs TP, €CIIH €€ MPeI0CTaBUTh caMoii cede? OTBeT: 2,8 m/c?.

3aganue 5. OnpenenuTh Mepuojl, YacToTy W HadajdbHY0 ¢a3zy KoneOaHUN TOYKH, ABMXKYIIEHCS MO
YPAaBHEHHIO: x=A-sine(t+7) TAe ®=2,57 ¢!, 1=0,4 ¢,A=0,02 m. KakoBa CKOPOCTh TOYKH B MOMEHT

spemenn 0,8 c. Oteer: T=0,8c; v=1,25 ¢}; V=0,157 m/c.

3apganme 6. Haiinure ans ra3000pa3Horo a3ora TeMIeparypy, Ipu KOTOPOH CKOPOCTSIM MOJIEKYI V1 =
300 m/c u V2 = 600 M/c COOTBETCTBYIOT OJIMHAKOBbIE 3HAUEHUs (YHKLIMU paciipenesneHus Makcsesnia

f(V). OtBer: 1 _ M2 V) _aa0k
4k In(v, /V,)

3aganue 7. VneansHblil AByXaToMHEI ra3 06bemMoM 5 11 u maiernem 10° [1a n3oXxopudecku Harpeny,
B PE3YJIBTATE YETO CPEIHASI KHHETUYECKAsk YHEPTUA ero MoJieKys yBennuuiack ot 0,0796 3B no 0,0923
3B. Ha ckoinpkO mpHM 3TOM HM3MEHMTBCS [aBlieHWE raza? B panpHelmeM ra3 H30TEpMHUYECKH
paclIMpuIIM 10 HadaJIbHOTO aBieHus. OnpenenuTe 00beM rasa B KoHIe npouecca. OTBeT: yBeIUIUTCS
Ha 0,16 Mlla; 5,8 m.

3ananue 8. Omnpenenmure KOAIQPUIMEHT TEMIOMPOBOAHOCTH A a30Ta, eciuu  KoddduimeHT
JMHAMHYECKOM BSI3KOCTH M AJIsl HETOo MpH Tex ke ycnoBusax paBeH 10 mklla-c. Oter: A=7,42 mB1/M*K.
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3apanue 9. 12 r a30Ta HAXOJATCSA B 3aKPBITOM cocyae oobemom 2 11 ipu temreparype 10°C. Iocne
HarpeBaHus JaBIeHHE B cocy/e cTano papHo 10*Mm.pr.cT. Kakoe KonuuecTBo Temna 65110 cooOmEHOo
ra3y npu Harpeanun? Otgert: 4,1-10% JIx.

3apanme 10. Cmemanu Bogy maccod Mi=5kr npu temneparype T1=280 K ¢ Bomoii maccoit
my=8xkr npu Temnepatype T2 =350 K. Haiitu: 1) temnepatrypy 0 cmecu; 2) usmenenue AS sHTponuu,
npoucxozsmiee npu cmemuBanun. Oteet: 323 K; 0,3 xJIx/K.

3apanue 11. Toueunsie 3apsabl (1=10 HKn u q2=-20 1K1 HaxoasTcs B Bo3ayxe Ha pacctossHuu 10 cm
apyr oT apyra. OnpenenuTh HalpsyKEHHOCTh IOJSl B TOUKE A, YJaJIeHHOW Ha paccTositHue 6 cM OT
MepBOTO U Ha 8 ¢cM OT BTOporo. Kak M3MEHUTCS MOTCHIMAIbHAS SHEPTUs B3aMMOJICHCTBHS 3apsi/IOB,
€CJIM NIePEMECTUTH BTOPOM 3apsi B ATy Touky? Kakyro [uist 3TOro Hy»)kKHO COBEpIIUTh padoty? OTBeT:
37,6 kB/m; 12 MxJIx.

3aganue 12. Tpu miockux BO3AYIIHBIX KoHJeHcaTtopa ¢ eMkocTaMu Ci1=1,5Mk®D, Co=7 Mk®D, C3=2
MK® COEIMHEHBI MOCIEA0BATEIbHO U MPUCOSTUHEHBI K UCTOYHUKY TOKa. [Ipu 3TOM 3apsig BTOpOro
KOHzIeHcaTopa paseH 14-107* K. a) Haiitu sHepruro 7Toit 6arapen. 6) He oTKIoUas MCTOUHMKA TOKA
oT 0aTapeu KOHIEHCATOPOB, Pa3ABUTAIOT MIJIACTHUHBI TPETHETO KOHIEHCATOPA, YBEIUYUBAS PACCTOSHHE
MEXy HUMH B 2 pa3a. Haiitu u3menenue eMkoctu u 3apsiga 6arapeu. Otet: 490 mJx, 0,21 Mx®, 0,4
MK,

3apnanue 13. J[Ba smementa (€1 = 1,2 B, ri = 0,1 Om, € = 0,9 B, r. = 0,3 Om) coenuHeHbI
onMHOMMEHHBbIMU TIoNmocamMu. CompotuBieHrne R coeguHUTENbHBIX TPOBOJAOB paBHO 0,2 Owm.

OnpenenuTs CUTy TOKa B IIend | 1 pa3HOCTh MOTEHIMANIOB Ha 3a)KMMaX KakJ10ro HCTOUuHUKa. OTBeT:
0,5 A; 1,15 B; 1,05 B.

3ananue 14. Kpyropoit BuTok pagmycom R=15,0 cM pacronoxeH OTHOCHUTEIHHO OECKOHEYHO
JUIMHHOTO TPOBOJA Tak, 4YTO €ro IUIOCKOCTh TNapajienbHa mnpoBoay. llepnennukyssp,
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BOCCTaHOBJICHHBIN Ha NMPOBOJI U3 IIEHTPA BUTKA, SIBJISETCS HOPMAJIBIO K TNIOCKOCTH BUTKa. Cuila TOKa B
mposoje 11=5A, cuna Toka B Butke Toku l,=1A. Paccrostnue oT meHTpa BUTKa 10 mpoBoaa d=20 cm.
Onpenenute MAarHUTHYIO UHAYKIMIO B IIeHTpe BUTKA. OTBeT: Bo=6,5MKT11.

3aganue 15. [IpoBonsmuii miockuii KOHTYp, UMerIud GopMmy OkpykHOCTH paauyca I = 0,05 M
MOMEIIIEH B OJHOPOJHOE MarHUTHOE MOJIe TaK, YTO JIMHUM MAarHUTHON MHYKIUH TOJsI HAllpaBJICHbI
MEePIEeHIUKYISIPHO TUIOCKOCTH KOHTYpa. CompoTtusienue koHtypa R =5 Om. MarauTtHas MHAYKLIUS
MmensieTcs 1o 3akony B = kt, rae k = 0,2 Tn/c. Onpenenure: a) 3.71.C. UHIYKIIUH, BOSHUKAIOIILYIO B 3TOM
KOHTYpe; 0) CHTy MHAYKIIHOHHOTO TOKA; B) 3apsijl, KOTOPBIH MPOTEUET 110 KOHTYPY 32 TIEPBBIE 5 CEKYH/T
n3medenus nomnst. Oteer: 1,6 MB; 0,3 MA; 1,6 MKu1.

3ananue 16. Karyika HamoTaHa MeIHBIM IPOBOI0M auamerpoM 0=0,2 mm ¢ oOreit pmHoi =314 M u
nMeeT MHAYKTUBHOCTh L=0,5 I'n. Onpenenuth conpoTHUBIIEHHE KAaTyIIKW: 1) B LENU MOCTOSIHHOTO
TOKa; 2) B IIeNHu nepeMeHHoro Toka ¢ yactoror v=>50 I'u. Oteet: R=160 Om; R=224 Owm.

2 cemecTp

3aganme 17. B onbite FOHra cTeksiHHAast IUIACTUHKA TOJIIMHON B 2 CM IOMEILAETCSI Ha ITyTH OJJHOTO U3
UHTEepPEpUPYIOIINX JIyuell mepHeHIuKyIIpHo Jyyy. Ha cKoJbKO MOTYT oTiaMyaTbes APYr OT JIpyra
3HA4YEeHHUs MOKa3aTelsl MPEIOMIICHUS B Pa3IMYHBIX MECTaX IUIACTHUHKH, YTOOBI M3MEHEHHE Pa3HOCTH
X0J1a OT 3TOH HEOHOPOAHOCTH He mpeBbimano 1 MkM? Oteer: A<N=5-107.

3ananme 18. Ilyuyok Oenoro cBera majgaeT HOPMAJIbHO K IMOBEPXHOCTH CTEKJISHHOM IUIACTHHKH
tonmHo 0=0,5 MKM, Haxopnsmeics B Bo3ayxe. [lokaszarenp mnpenomienus crekia n=1,5. B
pe3ynbTaTte MHTEepPEepEeHInN WHTEHCUBHOCTh HEKOTOPBIX BOJIH, JUIMHBI KOTOPBIX JieXaT B Ipenaenax
Buaumoro criektpa (ot 400 no 700 HM), ycunuBaeTcs npu orpaxeHuu. OnpeaennuTe ITUHBI STUX BOJIH.
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Otset: 0,6 MkM4 0,43 MKM.

3ananue 19. [lnockas BonHa (A=0,5MKM) majiaeT HOPMAIBLHO Ha quadparMy ¢ KPyribiM OTBEPCTHEM
muamerpoMm 1,0 cm. Ha xakom paccTOSIHMM OT OTBEPCTUS HA €ro OCH JOJDKHA HAaXOIUTHCS TOYKA
Ha0II0/IeHus1, YTOOBI OTBEPCTHE OTKpbIBANIO: 1) onHy 30Hy @penento; 2) aBe 30HbI Openens? OTBeT:
50; 25 m.

3apanue 20. Haiitu HanOonbIIMKA MOPSAAOK CIIEKTpa IS JKEJITOM JIMHUM HATPUS C JUTMHON BOJIHBI
A=589 HM, eciM NOCTOsTHHASA TUPPaKIMOHHON pemeTkr 0=2MKkM. CKOJIbKO BCET0O MaKCHMyMOB Ja€T
sta pemterka? [log kakum yriom ¢ Habmonaercs nociaennuii makcumym? OtBert: 3; 7; 62°.

3apganme 21. /[Ba nonspusaropa pacroyioKeHbl TaK, YTO Yroj MEXIY UX IUIOCKOCTSAMU MPOIYCKaHUs
pasen 25°. OnpenenuTh, BO CKONBLKO pa3 yMEHBIIMTCS MHTEHCHBHOCTb €CTECTBEHHOTO CBETA IIPH
npoxoxJIeHuu: 1) yepe3 oauH (MepBbIi) mossspuszarop, 2) uepe3 oba nomspusaropa. KoadpduuneHnt
MIOTJIOIIEHUS cBeTa B nossgpuzaTope pase 0,08. Otser: 2,17; 2,88.

3aganme 22. YepHoe teno umeer temmeparypy 3 kK. Ilpum oxmaxkaeHuum Tena AJIMHA BOJIHBI,
MPUXOJAIIASACT HAa MaKCUMyM H3JIy4aTeJbHOM CIIOCOOHOCTH, M3MEHMIach Ha 8 MkM. Jlo Kakoif
TeMIiepaTypsl oxjaauiock teno? Oreet: 323K.

3amanme 23. VY3kuid MOy4oK MOHOXPOMAaTHYECKOTO PEHTTEHOBCKOTO M3JIYYEHHMs TNaJaeT Ha
pacceuBaroniee BeecTso. [Ipu 3ToOM IMHa BOJIHBI U3JIYYEHUS, PACCESIHHOTIO MO yIiaMU 60° 1 120°,
OTIUYAIOTCS IPYT OT Jipyra B 2 paza. CuuTas, 4TO paccessHhe MPOUCXOIUT Ha CBOOOIHBIX IEKTPOHAX,
HaWTH JUIMHY BOJHBI Najaromero uanydenus. Oreer: 1,2 nm.

3ananme 24. Kpacnas rpanuna ¢oroaddexkra ans HeEKoTOporo Metayuia paBHa 275 um. Haiitu: 1)
paboTy BBIXOJa 3JIEKTPOHA U3 ATOr0 METANNIA, 2) MAKCUMAJIbHYIO CKOPOCTh 3JIEKTPOHOB, BBIPHIBAEMBIX
U3 3TOr0 MeTajyia CBETOM ¢ JiauHON BosH 180 HM, 3) MakCUMalbHYI0 KMHETHUYECKYIO SHEPTHUIO 3TUX
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31eKkTpoHoB. OTBeT: 4,525B; 9,1-10° m/c; 2,383B.

3ananue 25. DnexTpoH oOmamaer kuHEeTHueckou sHepruedt 30 »B. Ompenenuts aeOpPOHICBCKYIO
JUITMHY BOJIHBI 3JIEKTpOHA. BO CKOJIbKO  pa3 M3MEHUTCS 3Ta IJIMHA BOJIHBI, €CJIM KHHETHYECKasi SHEPTHs
ymenbutcs Ha 20%? OTBer: 2,2:101%; 1,12.

3aganue 26. [Ipu 1BUKEHUH YaCTULBI BOJIb OCH X CKOPOCTh €€ MOXKET ObITh OIPEEIIEHA C TOYHOCTBIO
(omm6koif) 10 1 cm/c. Haiitu HeonpeneneHHOCTh KOOPAMHATHL, €CIM YaCTULIeH sBiIsSeTCs: 1) 3JIeKTpOoH,
2) npobunka Maccoii 0,1r. Otet: 0,01M; 1028w

3aganme 27. Yactuna HaxoauTcs B OECKOHEYHO IIYOOKOH OAHOMEPHOM IOTEHIMAIBHOM HMes
MUHUMaJIbHYIO 3Hepruto. KakoBa BeposSTHOCTb OOHApy)XEHHUS YacCTHULbl B CpeJHEH TpeTu sMbl?
Otser: 0,609.

3aganue 28. OnpenenuTs JUIMHY BOJHBI, COOTBETCTBYIOIIYIO TpeThel JMHUM cepun bamsmepa: 1) B
CHEKTpEe U3IIyuYeHUHU BOIOpoaa, 2) B cmektpe usnydenus nona renus. Oteet: 434um, 109aM.

3aganue 29. OnpeienuTe NepUo MOMYPACNaia M HAYAIbHYIO AKTUBHOCTh BUCMYTA ‘43 Bi , €CIU

M3BECTHO, YTO BUCMYT Maccoif M = 1 T, BeiGpackiBaet 4,58-10%° f —wactui 3a 1 cexynmy. Bo ckompko
pa3 U3MEHUTCS aKTUBHOCTH 3a Mecsi? OTBeT: 5 cyTok; 64 pasa.

3apnanue 30. Sapo OGepunus-7 f-pamgmoakTuBHO 1O cxeme K-3axBara. 3ammcarh peakmuio. Kakue
YaCTHUILIBI IPU ITOM 00pa3oBaIuCh?

3aganue 31. Boruucouts B a.e.M. Maccy spa °C, y KOTOPOTO 3HEPIrHs CBA3M Ha OJUH HYKJIOH
paBHO 6,04 MaB. Otsert: 10,0135 a.e.m.

3ananue 32. ConHeuyHast MOCTOSTHHAS JUIs1 3eMJIH (SHEPTUs COTHEYHOT0 U3TYUYEHHUs, TaJat0IIero
B €IMHHITY BpeMEHH Ha eJMHHUILY IUIOIIAM B TIepIIeHNKYIApHOM Hamnpasienun) papHa 1370 Jlx/c-m2,
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KOMIIETEHIH o0yueHus
Onwupasich Ha 3Ty BEJIUYUHY, HAUTE, CKOJIBKO [0 Macce BOJOPOJIa BHITOPAET €XKECEKYHIHO BHYTPH
COJIHIIA, €CJIM U3BECTHO, YTO UCTOYHUKOM 3HEPTUH COJIHIIA SIBJISIETCS] CUHTE3 YEThIpeX sAep BOAOPOAA C
obOpazoBanuem sapa renus-4. Oreer: 630 MmuH.T/C.

Brnagets PAKTUYECKUMHU HaBbIKamu | [IpuMepHbIii NepeyeHb BONPOCOB U 3aJaHUIl M0 JIaOpaTOPHBIM padoTam

UCIIOJIb30BaHUS 3JIEMEHTOB

(U3NYECKOTr0 HKCIEPUMEHTAa WU
peuieHuss (U3MYECKUX 3a/ad Ha
JPYTUuX JUCHUTUINHAX;

HaBBIKAMU U METOAUKAMU
0000mIeHus pe3yibTaToB
peLeHus 3ajad,
DKCIIEPUMEHTAIBHON
JESATEIILHOCTH;

METOJIJaMU  3KCIIEPUMEHTAIILHOTO
VCCIIEJOBAHMUS B busuke
(mmaHuUpOBaHUE, TOCTAaHOBKA U

00paboTKa IKCIIEPUMEHTA);
HaBBbIKaMU
MEXIUCIUTUTHHAPHOTO
MMPUMCHCHUA 3aKOHOB (1)I/ISI/IKI/I.

1 cemecTp

Ne 1 «IIpumeHeHMe 3aKOHOB COXPaHEHUS sl OPEEICHNs CKOPOCTH TOJIETA MYJIN»

1.

[MpuBeaute mpuUMepsl CHJI, JAOIIMX pa3HbIC BUABI MOTCHIMATLHOW SHepruu. Kakue W3 HHUX
MPHUCYTCTBYIOT B JaHHOM pabote? M300pa3ute cxemy SKCIIePUMEHTAIFHON YCTAHOBKU U YKAXKUTE
Ha HEH CHJIBI, ICHCTBYIOIINE HA BCE TEJa, BXOSIINE B CUCTEMY, B KQXKIbIi MOMEHT BPEMEHHU.
Kakue BennuuHBI UMENM KUHETHUYECKas W MOTEHIUAIbHAs SHEPTUS CUCTEMBI «ITYJIS+MasTHUK» B
pa3nuYHbIe MOMEHTHI ombITa? [IpencraBpTe cXeMy M3MEHEHHS KWHETHYECKOW W IMOTCHIIMATBLHOM
SHEPTUU CHCTEMBI.

JIJiss KakhX MOMEHTOB BPEMEHHU B JIAHHOM JKCIIEPUMEHTE MOXKHO TPUMEHSTH 3aKOH COXpPaHCHUS
MEXaHHUYECKOM SHEePIruu, a JUIsl KaKuxX Hellb3s U mouemy? Cxema.

JIJiss KakhX MOMEHTOB BPEMEHH B JIAHHOM JKCIIEPUMEHTE MOXKHO TPUMEHSTH 3aKOH COXpPaHCHUS
UMITYNIbCA, a Ul KaKUX HeTb3s U ouemy? Cxema

Hcnonb3yst 3aKOHBI COXpPAHESHHS TTOTyduTe (POPMYITY IS pacyeTa CKOPOCTH ITOJIeTa MYJIH B JAaHHOM
pabore.

Kak nipousBoauTcst 00paboTKa SKCIIEpUMEHTAIBHBIX JaHHBIX B JaHHOW padote. Kak omnpenernsercs
JIOBEPUTENBHBI WHTEPBal CKOPOCTH M CpeOHSs KBaJpaTHYeCKas MOTPEUTHOCTh OTKIOHEHUS
MasTHHKa?
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Ne 4 «MccnenoBanue BpalaTesIbHOTO ABM)KEHUS TBEPJIOTO TEJIa BOKPYT HEMOABUKHOM OCH»

1.

=

KakoB xapakTtep 3aBUCHMOCTH MOMEHTa UHEPLHH OT PACCTOSHHUS, HA KOTOPOM HaXOAUTCS TEJIO OT
ocu Bpamienus? B nanHoit pabote. [Toctpoiite rpaduk 3T0i 3aBHCUMOCTH.
Kak skcriepruMeHTaIbHO ONpeIesieTcst MOMEHT HHEPLIUH Tejla B JaHHOIT J1abopaTtopHoii padore?
Kakue 3ak0oHBI COXpaHEHHS MPUMEHSIOTCS JUIsl BBIBOAA pacyeTHbIX Gopmyn? [lomyuure dpopmyny
JJIsl pacueTa MOMEHTA HHEPLIUU MasTHHKA.
KakoBa 3aBHCHMOCTb YIJIOBOTO YCKOPCHHUS TeJIa OT MOMEHTA IIPUJIOKCHHBIX K HEMY CHJI I MOMEHTA
unepuuu Tena? [locTpoiite rpaduk JaHHOM 3aBHCHMOCTH

Kak Ha mastHuKe OOepOeka MOryT OBITh OTPE/ICIICHbI YIIIOBOE YCKOPCHUE, MOMEHT JCHCTBYHOIIUX
CHJI U MOMEHT MHEepLuu?
Kak B nmaHHOW paboOTe pacCUMTHIBACTCS TOTPEIIHOCTh ONPEIS/ICHHsS MOMEHTAa HHEPIUHU Teja
OTHOCHTEJIBHO POU3BOJIILHON OCH BpalIeHUs?
[MponemMoHCTpUpPY#TE BO3MOKHOCTD IpuMeHeHus cpebl Microsoft Excel (wmm npyroii cpenbr) st
00pabOTKH IKCTIEPUMEHTAILHBIX JaHHBIX.

Ne 5 «Omnpenenenune xapakTepUCTUK 3aTyXalOUX KOJeOaHUH (PU3HMUECKOT0 MasiTHUKA

1.

N

[Touemy koneOaHus MasiTHUKA B JaHHOM paboTe OyIyT 3aTyXaroIlUMU, JaXe MPU BBHIKIOYEHHOM
3JIeKTpoOMaruure?

3anuIuTe ypaBHEHU 3aTyXalOIMX M He3aTyXaloluX KoJeOaHni, CpaBHUTE HX.

Kax ammnuTyna 3aTyxaronmx KojaeOaHui 3aBUCUT OT BPEMEHH U OT YHclia KoneOaHuit?

KakoB ¢u3uueckuii cMbICI BETMYMH NMPUMEHUTEIHHO K JIaHHOM paboTe: HavajabHas aMIUTUTYAA
KoJieOaHui, HavanbHas (a3a koyieOaHWid, KpPyroBas 4yacToTa KoJeOaHWH, Mepuoja KoieOaHW,
KOX(QQUIMEHT 3aTyxXaHHs, BpeMs pelaKcaluH, JOrapuPMHUECKUI TEKpPEeMEHT 3aTyXaHWf,
noopotHocTh. Kak oHM MeHstoTest ¢ poctoM U?

Kak MeHsI0TCS XapaKTepUCTHKM 3aTyXalolMX KojieOaHWH HadajdbHasg aMIUINTy[a KoJjeOaHUil,
HayanpHas (aza KojebaHMM, Kpyropasl yacToTa KosjeOaHuM, mepuon KonebaHuil, koddduuneHt
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3aTyxaHHs, BpeMsl peJaKcalnu, JorapupMHUUECKUil JEKPEMEHT 3aTyXaHus, J0OPOTHOCTh €CIIH OUH
U3 IIapaMeTpoB JaHHOro ¢usndeckoro Masitauka: |, m, L, K yBenuuurces (TuOO yMEHBIIUTCS) IIPH
(UKCUPOBAHHBIX 3HAYEHUSIX OCTABIIUXCS?
6. Jlis yero, B JaHHOU paboTe, rpaduKu CTPOSAT B TorapupmMudeckommaciitaoe?
7. TlpomemMoHCTpUpYiiTE BO3MOXKHOCTh IpuMeHeHus cpenbl Microsoft Excel (wim npyroii cpenbr) st
00pabOTKU IKCIIEPUMEHTAIBHBIX JIAHHBIX.
Ne 11 «M3ydenne cTaTUHCTHYECKUX 3aKOHOMEPHOCTE»
1. KakoBo pacmpeneneHue apobu 1o syeiikam Ha jgocke [amprona? Kakoe pacnpeneneHue
aHaJIOrMYHO JaHHOMY B MKT?
2. KakoBo pacnpezereHre JIEKTPOHOB 110 MOJIYJIFO CKOPOCTH B JaHHOW pabore? YTo MpoUCXOaUT
NpY U3MEHEHNUHU HalpsDKEHUsS Hakaja?
3. Kaxkue cratucTuueckue MeToAbl IPUMEHSIOTCS B JaHHOU paboTe?
4. TlponeMOHCTpUPYHTE BOZMOXKHOCTh pruMeHeHus cpebl Microsoft Excel (wm npyroii cpesr) st

06pa60TKI/I OKCIICPUMCHTAJIbHBIX JTaHHBIX.

Ne 14 «Onpenenenue nokazarens aauadatel MmeTooM Knemana u Jlezopmay

=

w

OOBsicHUTE X0/ FKCIIEPUMEHTA U PE3yIbTaThl pacyeTa.

HaszoBute mporecchl, MPOUCXOJAIIME C Ta30M, B XOJ€ OKCIEpUMEHTAa W H300pasuTe MX
rpadu4ecKy.

3anummTe ypaBHEHUS U BBIBOJA (POPMYITBI ITOKa3aTels annadaThl.

[IponemoHcTpUpY#iTE BOZMOXHOCTB IpuMeHeHus cpeabl Microsoft Excel (nnm npyroii cpensr) s
00pabOTKHM HKCIIEPUMEHTATIBHBIX TAHHBIX.

Kak B qaHHOM paboTe MUHUMU3UPYETCS NOTPEIIHOCTh SKCIEPUMEHTAIbHBIX JAHHBIX?
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Ne 21 ((I/ICCJ'IGI[OBaHI/IC QJIEKTPOCTATUYCCKOI'O I10JIA € IIOMOLIBIO 30HAA»

1.

2.

Yro Takoe HANpPsHKEHHOCTH 3JIeKTpryYeckoro moisi? Kak rpadudeck npeacTaBuTh pacipeaeieHue
HaNPSHKCHHOCTH B Pa3HBIX TOUKAX JIEKTPUUECKOTO I0JIs B JaHHOU padboTe?

Yro Takoe MOTEHIHAI AIEKTPOCTaTHIecKoro mouisi? Kak rpaduuecku npeicTaBUTh pacipeecHue
MIOTEHIIMAaJa B Pa3HbIX TOUKAX 3JIEKTPUUECKOI0O NO0JIs B JaHHOM paborte?

Yemy paBHa paboTa MO NEPEMEIICHHUIO 3apsia BAOJb AKBUIIOTCHIMATBHOW MOBEPXHOCTH M IIO
3aMKHYTOMY KOHTYpPY, OIPaHHYEHHOMY Y4YaCTKAMHU CHJIOBBIX M SKBHUIIOTEHIHMAJIbHBIX JIMHUN?
Beruncanre paboTy o nepeMerieHuo 3apsija 1o 3a1aHHON TPaeKTOPHH.

Kak nm3mennrcs KapTuHa CUJIOBBIX U S9KBUITOTCHIHAJIIbHBIX JIMHUH IIpu YBCJIMYCHHUU (YMGHBHICHI/II/I)
HAIpPsHKEHHOCTH MEXKITY DJICKTpOJaMu?

Ne 24 ((PaCH_II/IpeHI/IC npeaciia uBMEpECHUA aMIIepmMeTpa HOCTOSIHHOTO TOKa»

1.

2.

o

KakoB mnpuHUIMI AEHCTBHS 3JIEKTPOM3MEPUTENbHBIX NPUOOPOB MarHUTOIIEKTPHUUECKOTO H
AJIEKTPOMArHUTHOTO THIIA, IPUMEHSEMBI B TaHHOU paboTe?

Uro Ha3pIBalOT TOKOM IIOJIHOTO OTKJIOHEHUS W HANpsHKEHHEM IOJHOTO  OTKJIOHEHHs
AIEKTPOU3MEPUTENHHOTO prudopa’?

Kakum 00pa3oM BKIIIOYAIOT aMIEPMETP U BOJIBTMETP B JEKTPUUECKYIO LIETIb Il H3MEPEHUs TOKa
n HanpspkeHust? [IpoieMoHCTpupyiiTe HABBIKM BKIIFOUSHHS ITUX IPUOOPOB B DIIEKTPHUYECKYIO IIETIb.
UYro takoe nryHt? Jliis yero u kak oH ucnonbzyerca? [IpogeMoHcTpupyiiTe HCIOIB30BAHKE IITYHTA.
UYro takoe nob6aBoyHOE conpoTuiieHue? [[is yero u kak oHo ucnoib3yerca? [IpoaemoncTpupyiire
UCIOJIb30BaHUE 100ABOUYHOTO COMPOTUBIICHUS.

[TponemMoHCTpUpPY#TE BO3MOKHOCTD IpuMeHeHus cpeibl Microsoft Excel (wmm npyroii cpebr) st
00pabOTKH IKCIIEPUMEHTAIBHBIX JTAHHBIX.

Kak B n1anHO# paboTe MUHUMHU3HUPYETCS MOTPEITHOCTD SKCIIEPUMEHTATBHBIX JaHHBIX ?

Ne 28 «Ompenenenne MHAYKTUBHOCTH KaTyIIKM MU MAarHUTHOM MPOHUIIAEMOCTH (heppOMarHUTHOTO
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el N =

1.

2.

TEJa»

1. Kakwue mpuOOpbl MPUMEHSUIUCh B JTAHHOH paboTe ISl ONMpEAeiHs MapamMeTpoB MOCTOSHHOTO U
[IEPEMEHHOT0 TOKa?

2. Tlomyuutre Qopmyny [uis pacyera TOJHOTO CONPOTUBIICHUS IIEMU IEPEMEHHOTO TOKa,
KCIIOB3YEMOU B TAaHHOU paboTe (WM MpeCTaBICHHON MPEToaBaTesieM).

3. Kak ompexensiiach MHAYKTUBHOCTh KAaTyIIKU B JaHHOW pabote? Kakum emie crocoOOM MOXHO
OTIPEACITUTh MHIYKTUBHOCTD?

4. TlpomeMOHCTpUPYHTE BO3MOKHOCTH IpuMeHeHus cpeabl Microsoft Excel (wmm mpyroii cpebr) aist
00pabOTKHU IKCIIEPUMEHTATBHBIX JaHHBIX.

2 cemecTp

Ne 32 «Omnpenenenue paauyca KpMBU3HBI JIMH3BI U MOJIOCHI MPOIYCKaHHUsI CBETO(PHIBTPA € MOMOIIIBIO

koJstery HeroTonay

Kak o0bsicusgercs nossinenne komaen HeroTona?

[Tonyuute hopMyIbl s pacyeTa panycoB TEMHBIX U CBETIBIX Kosell HploToHa.
[Monyuute dhopmyny [Is onpeiesIeHUs] paanyca KpUBU3HBI JIMH3BI.

Kak B manHoi1 paboTe MUHUMH3UPYETCS MOTPEIIHOCTh IKCIIEPUMEHTATbHBIX TAHHBIX ?

Ne 34 «Onpenenenve AJIMHBI CBETOBOM BOJIHBI M XapaKTEPUCTUK JUPPAKIIMOHHON PEIIETKI

KakoBbl mapaMeTpbl M  XapaKTepUCTUKH JIU(PPAKIMOHHOW pElIeTKH, TMpUMEHseMOH B
JKCIIeprUMeHTe?

[Momyuure Qopmyny ans ompeneneHus JUIMHBI CBETOBOM BOJHBI MpH JAU(pakIMM Ha
TU(GPaKIIMOHHON pelieTke.
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3. KakoBo mpakTtuyeckoe NpuMeHEHHE TUPPAKITHOHHBIX PEIIETOK?
4. Kak B 1aHHON pabOTe MUHUMH3HPYETCS MOTPEITHOCTh KCIIEPUMEHTAIBHBIX TaHHBIX?

Ne 35 «Onpenenenre KOHUEHTPALMU PacTBOPOB caxapa U MOCTOSIHHOM BpaIlleHUs»

1. Ha ocHOBe Kakoro sBJIEHUS ONpeAeseTcs KOHLEHTpalMs pacTBOpa caxapa B JaHHOM
JKCIIepUMeHTe?

[losicHuTe yCTpOMCTBO M NPUHLMI AelcTBUA nTpu3Mbl Hukoss

[TosicHUTE YCTPOMCTBO M IPUHIUI AEUCTBUS IIOJIYTEHEBOTO CaXxapUMeTpa

Kak B 1anHO# paboTe MUHMMU3HUPYETCS NOTPELIHOCTh SKCIIEPUMEHTAIBHBIX JAHHBIX?

o

Ne 36 «CHsATHEe BOJBTAMIEPHBIX XAPAaKTEPUCTHK  (POTOINEMEHTAa U  OINPENEICHUE  €ro
YYBCTBUTEIIbHOCTU»

[Ipoananu3upyiite noiay4deHHsle B 1abopatopHoi pabore BAX

Kak onpenensiercst noctosiHHas [1nanka B JaHHOM 3KciepUMEHTE?

Kak B 1aHHO# paboTe MUHMMU3HUPYETCS MOTPEHIHOCTh SKCIIEPUMEHTAIBHBIX JAHHBIX?

Kak B manHOi1 paboTe paccuMThIBAaETCs MOTPELIHOCTh OnpeaAeneHus nocTostHHoM [lnanka?
[TpoaeMoHCTpUpPYHTE BO3MOXKHOCTD IpuMeHeHust cpensl Microsoft Excel (umu npyroii cpenst) ms
00pabOTKHU IKCIIEPUMEHTATBHBIX JaHHBIX.

aogrwppPE

Ne 41 «MccnenoBanue BO30YXICHUST aTOMOB razay

=

OOBsICHUTE IPUHITHIT OTIPEIEIICHHUsT BO30YKICHHBIX COCTOSIHUI aTOMOB Ta3a B OKCIIEPUMEHTE?
[TosicHuTe mpuHLIMTI pabOTHI JEKTPOHHOM JTaMITBI

3. B xakom nuama3oHe AJIEKTPOMArHUTHBIX BOJH JIS)KHT HM3ITydeHHE BO30YXKIECHHBIX aTOMOB ITapoOB
pTYTH U oyemy?

Kak B TaHHOM 9KCIEPHMEHTE ONpEersieTcs] 00JIacTh JOKAIN3AINH NIEKTPOHA U KaK MOTy4CHHBIE

N

e
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JAaHHBIC COTJIACYHKOTCA C TCOPECTUUCCKUMU Hpe,[[HOCBIHKaMI/I?

Ne 42 ((OHpe,I[GJ'IeHI/IC TJIaBHBIX KBAHTOBBIX YUCECII BO36y>KI[eHHBIX COCTOSIHHUH aToMa BOJOpOoaa»

1. TlosicHUTE yCTPOMCTBO M MPUHLIUI pabOTHI CIIEKTPOCKOIIA, UCIIOJIB3YEMOT0 B TaHHOK paboTe

2. Tlomyunte GOpMyJy IUIs ONpPEACIUHUS TJIaBHBIX KBAHTOBBIX YHCEN BO30YXKICHHBIX COCTOSHUIA
aToMa BOJIOPOJIA U IPYTHX BOJOPOIOIIOJOOHBIX aTOMOB

3. Uro Ha3bIBaeTCs rpayupOBOYHBIM IpahuKom?

4. TlpomeMOHCTpUPYITE BO3MOKHOCTh IpuMeHeHus cpeibl Microsoft Excel (wmm npyroii cpenbr) st

O6pa6OTKI/I OKCIICPUMCHTAJIbHBIX JTaHHBIX

Ne 51 «M3ydyeHue 3aKOHOMEPHOCTEN O-pacraga

Urto Takoe aKTUBHOCTh PaJMOAKTUBHOTO JIEMEHTA, €€ BHIYUCIICHUE U SAMHUIIBI U3MEPEHHUS.

B uem coctourt 3akown I'eitrepa - Herrona?

Kak onieHuTh 3HEPruto o - 4acTUIlbI?

VYcTpoiicTBo 1 mpuHLKI paboThl cueTurka [ eitrepa-Mrosepa.

[TpomeMOHCTpUpPYHTE BO3MOKHOCTD IpuMeHeHus cpebl Microsoft Excel (wmm mpyroii cpebr) st
00pabOTKH IKCIIEPUMEHTATBHBIX TAHHBIX

aogrwppPE

Ne 53 «OmnpeneneHre MakCHUMalbHOM OSHEpruM [B-4acTUl] M WAECHTHU(PUKALUS pPaJuOAKTUBHBIX

IIPEnapaToBy

1. Kakwme w3BeCTHBI pPa3HOBUIHOCTH Oera-pacnaga? Kakas w3 HUX wHcchaeayercss B JaHHOM
JKCIIEpUMEHTE?

2. B kakumx nuama3zoHax HaXOATCS MEPHOJBI MOoJypacraaa W dHEepruu Oera- pacranga MPUPOTHBIX
PaaMOHYKINIOB?

3. KaxoBbl 0OCHOBHBIE 0COOEHHOCTH B3aUMOIEHCTBUA O€Ta-4aCTUIl C BEI[ECTBOM?
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4. TlpomeMOHCTpUpPYITE BO3MOKHOCTh IpuMeHeHus cpeabl Microsoft Excel (wim npyroii cpenbr) st
00pabOTKH IKCIIEPUMEHTATBHBIX JTAHHBIX

OIIK-4 roTOBHOCTBHIO € €CTECTBEHHOHAYYHBIX MO3UIHI OIEHHBATH CTPOEHHEe, XHMUYECKH M MHHEPAJIbHBIH COCTAB 3eMHOI KOPbI, MOpP(oJIOTHYeCcKHe

0COOEHHOCTH H TeHeTHYeCKHe THIIbI MeCTOPO)K)IeHHﬁ TBEPALIX MOJE3HBIX HCKOMACMBLIX MPH PCHICHHU 3aJa4 IO PAlUOHAJIBHOMY H KOMIVICKCHOMY
OCBOCHUIO I€OPECYPCHOI'0 MOTECHIHMAJIA HEAP

3HaTe

METOJBbI aHajJIn3a u

MOACIIUPOBAHUA CJIOKHBIX

(U3HYECKUX MPOIECCOB;

METO/IbI 51 MMOAXOIBI K
TEOPETUUECKOMY 51
9KCIIEPUMEHTAILHOMY

HCCIIEJOBAaHNIO, NTPUMEHSIEMBIE B
¢u3nKe U pacnpocTpaHsIOLUINECs
Ha Jpyrue o01acTv 3HAHUH.

IlepedyeHb TeopeTHYECKUX BONPOCOB K Ik3aMeny ( 1 cemectp):

1. Kunemaruka moctymnarenbHoro aBuxkeHus. IloHatue pannyc-BeKTOpa, CKOPOCTH U YCKOPEHHUS.
Hauanbnbie ycnosus. [Ipsimas u oOpatHas 3a1a4i MEXaHUKU.

2. JIBmkeHHWE MO OKPYXHOCTH. YTOJI IOBOPOTA, YIJIOBasi CKOPOCTh M YIiioBoe yckopeHue. CBsi3b

YIJIOBBIX U JTMHEWHBIX BEJIUYHH.

3. KpuBonuneitHoe nBmkeHue. TaHTeHIHMATLHOE W HOpMaTbHOE ycKopeHue. [lomHoe yckopeHue.

YToi MeXay CKOPOCTBIO U YCKOPEHUEM.

4. UnepuunanbHble cuctembl orcyera. [loHsiTMe cuibl, Maccel U uMIyibca. OCHOBHOM 3aKOH

JUHAMHKH TIOCTYNATEIbHOTO JBUKECHHUS.

5. MoMeHT uMIynbca U MOMEHT CHJIBI OTHOCUTENBbHO TOYKH. OCHOBHOE YypaBHEHHE IUHAMMKHU

BpAIaTEIbHOIO JBUKCHHUSL.

6. Bpamenne BOKpyr HEMOABIWKHONH OocH. MOMEHT MHEpIMH. PacdyeTr MOMEHTOB HHEPIIMH MPOCTHIX

ten. Teopema Ilrelinepa.

7. 3aKOHBI COXpaHEHHUS B MEXaHUKE. 3aMKHYTasi CUCTEMA. 3aKOHbI COXpaHEHUs UMITYJIbCa U MOMEHTA

HMITyJIbCa.

8. Pabora u moutHOCTh. KHHETHUECKAS SHEPTHS MOCTYIATEIBHOTO U BPALIATEeIHbHOTO IBUKCHHUS.

9. KoncepBatuBHble cuibl. [loTeHnmanpHas sHeprus. 3aKOH COXpaHEHHs MOJIHOM MeXaHWYeCKOn

SHEPTHUH.

10. /IBa cmocoba omucaHUsl B3aMMOJAEHCTBH. J[BH)KEHHME YacTHIIBI B OJJHOMEPHOM CTallMOHAPHOM

noje. CBsA3b MEXKy CUJION U TOTEHIUAJIBHOW YHEPTUEH.

11. T'apmonunueckue kojeOaHUs. AMIUIMTYJa, 4acTOTa, HauvanbHas ¢aza. MaremaTudeckuili u

(bu3nueckuit MaSTHUK. DHEPTUsl TAPMOHUYECKUX KOJIEeOaHUH.

12. 3aryxaromue kojeOaHus. XapaKTEPUCTHKH 3aTyXaHUsl. DHEPrus 3aTyXaloUX KoJeOaHuil.
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13. OOmiee moHsATHE O BOJNHAX. XapakTepUCTUKH Oerymieil BoiHbL. BomHOBOE ypaBHEHHE IJIOCKOM
BOJIHBI.

14. Hanoxenue ynpyrux BoiH. Ctosiuast BoJHA U ee ocodenHocTu. KonebaHne HATIHYTOH CTPYHBI.
15. Tlocrymarel  DiiHmTelHa. 3amemieHue BpeMeHU. JIOpeHIIEBO  COKpallleHHWe  JJIMHBI.
PenaruBucrtckue nuBapuantsl. MTHTEpBaI.

16. PenstuBuctckuif umnynbc. CBsi3b Macchl, SHEPrUM M HMMIIYJbCa YaCTHIIBI. DHEPrusl IOKOS.
3aKOHbBI COXPAHEHUS IPU PENATUBUCTCKUX CKOPOCTSIX.

17. Makpocuctema. MHUKPOCOCTOSIHUE U MAaKpOCOCTOsIHME cucTeMbl. CTaTMCTUYECKUN IMOJIXOA.
[ToHsATHE BEPOATHOCTH U CPEHEN BETUYMHBI.

18. dynkuus pacnpeneneHus Cilyd4ailHOW BeIMUYUHBI. PacripenerneHue MOJEKYNl 10 NPOEKLUIM
CKOpPOCTEH.

19. Pacnpenenenue Mojekyal @O MOAym0 ckopoctd. Hawubonee BeposTHas, cpeaHsas H
CPEIHEKBAIpaTUYHasi CKOPOCTH.

20. Mopnens  wupeanmpHOro  rasa.  JlaBneHme W Temmeparypa ¢ TOYKM  3PEHHUS
MOJIEKYJISIPHO-KUHETHYECKON TEOPUH. Y paBHEHHE COCTOSHUS UACAIbHOTO rasa.

21. PacnpeneneHue MOJIEKyJ HJI€aJIbHOTO ra3a 110 BBICOTE B TOJI€ TshkecTH 3emin. bapomerpuueckas
dbopmyna.

22. Tlonsartue creneHei cBo001bI MOJIEKYIBL. TeopeMa 0 paBHOpacHpeAeICHUN YHEPTUU IO CTETIEHAM
CBOOO/IBL.

23. BHytpeHHss sHeprus Kak QyHKIMsS cOCTOSIHUS cucTeMbl. [lepBoe Hauano TepMOJUHAMUKH.

24. Pabora kak QyHKIus npouecca. M3oxopudecknii, H300apu4ecKuii 1 N30TEPMHUECKUI TPOIIECCHI.
25. Tlonarue TtemnoeMKOCcTH. TeIIOEMKOCTh MPU HM30XOPUYECKOM M HM300apHYeCKOM IpOLECcCax.
IlocTrostnnast agnadaThl.

26. Anuabatuueckuii mponecc. [lepBoe Hayano TepMOIMHAMMKH Ui aMabaTHYECKOro Imporecca.
VYpasHenue Ilyaccona.

27. Huxnmuaeckuii mporece. Koadduiment none3Horo neicTBus TemioBoi MammHbl. Bropoe Hadano
tepmoanHamuku. @opmynuposku Knaysuyca u Kenbsuna.

28. IIpobrema HEOOPATUMOCTH TETUIOBBIX MPOIIECCOB. DHTPOIHS CHCTEMBI U ee cBoicTBa. Teopema
HepHcra.

29. OCHOBHOE ypaBHEHHE TEPMOJIMHAMHUKH. DHTPOIUS WICATHHOTO ra3a. M3MeHeHne SHTPOIuu npu
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U30IIpolLeccax.

30. uxkn Kapuo. Teopema Kapno. TepmoaunHamMudeckas IKajga TeMrneparyp. TpoifHas TOYKa BOJbI
KaK perepHast Touka.

31. Craructuueckuii Bec wmakpococtosiHus. Cyrb HeoOpatuMocTH. CTaTHCTHYECKUH  CMBICI
sHTponnu. ®opmyna bonsrmana.

32. I'panuubl IPUMEHUMOCTH MOJEIH HACaIbHOIo rasa. YpaBHeHue Ban-nep-Baanbsca. M3otepmbl
peaJIbHOTO rasa.

33. Cuibl B3aMMOJIEHCTBHS B IpUpoe. DiekTpocraTuyeckoe noje. 3akoH Kynona. HampsokeHHOCTS
aNeKTpocTaThuyeckoro nois. [IpuHnun cyneprno3unuu.

34. Cunosble 11MHU. [I0TOK BeKTOpa HANPSHKEHHOCTH 3JIeKTpocTaThyeckoro nois. Teopema ['aycca.
35. Iorenmman. Teopema O IHUPKYISAUN BEKTOpa HANPSHKEHHOCTH 3JIEKTPOCTATUYECKOTO IOJIS.
CBs13p MEXly HAIIPSKEHHOCTBIO U [IOTEHIIUAJIOM.

36. Dnekrpoemkoctb. Kounencaropel. CoequHEHHE KOHIEHCATOPOB. DHEPrHsS  KOHJEHCATOpA.
OHeprus MEeKTPUYECKOTO OIS,

37. Dnextpudeckuii TOK. [ImoTHOCTP TOKa. YpaBHEHHE HeENpephlBHOCTH. 3akoH Oma B
muddepeHmanbHOR Gopme.

38. ConpotuBnenue npoBogHIKOB. CTopoHHHUE critbl. 3akoH Owma B MHTErpanbHO hopme.

39. IIpasuna Kupxroda aiis pacuera pa3BeTBICHHBIX Lienei. MomHocTh Toka. 3akoH J[xoymsa-JIenna.
40. Engunas mpupoja >JMeKTpUYecKoro M MarHUTHOro moss. [lone aBmkymierocs 3apsiaa. [TpuHImm
CYIIEpIHO3UIIMM MarHUTHBIX noJiel. 3akoH brno-Casapa.

41. IloTok M UUPKYyJASLUs BEKTOpa MHIYKIMM MarHuTHoro mnoss. Teopema ['aycca m Teopema o
LUPKYJISALUH.

42. Cuna Jlopenna. Cwia Ammepa.

43. 3axoH snexkTpomarHuTHOM nHAykIKu ®apanes. [Ipasuso Jlenmna. BuxpeBoe anekrpuueckoe mose.
44. SIBnenue caMOMHAYKUMHU. MHAYKTUBHOCTb. DHEpPrus KOHTYpa ¢ TOKOM. DHEprus MarHUTHOIO
OIS

45. Dnektpuueckoe Imosie B BemiectBe. [losspuzanus AudIEKTpUKa. BekTop snekTpuyeckoro
cMmeleHus. J(usnexkrpuueckas MpOHUIIAEMOCTh BELIECTBaA.

46. MarautHoe mosie B BemecTBe. HamarHuueHHOCTb. HampspkeHHOCTP MarHUTHOTO — TTOJISL.
MarsuTHas NpoHUIIAEMOCTH BemecTBa. eppoMarHeTHky.
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IlepeyeHb BOIPOCOB K 3aueTy (2 cemecTp):
Cucrema ypaBHeHMII MakcBemia Kak 00OOIIEHHE pPa3pO3HEHHBIX SIBJICHUH JIIEKTpUYECTBA U
Marserusma. MartepuanabHble ypaBHEHUS.
2. CsoiicTBa ypaBHeHmit MakcBera. [Ipeacka3anue CyecTBOBaHHS JIEKTPOMArHUTHBIX BOJIH.
3. DnekTpoMarHuTHbIe BOJIHBL. BoimHOBOE ypaBHeHHEe. CBOIMCTBA 3/IEKTPOMArHUTHBIX BOJIH.
4. Ilnockas >I€KTpPOMarHUTHasi BOJIHA M €€ OCHOBHBIC XapaKTEPUCTHUKU. DHEPIrUsi U HMIIYJIbC
IJIEKTPOMAarHUTHOM BOJIHBI.
5. EcrecTBeHHBI U MONSpU30BaHHBIM cBeT. CTENeHb MOJSPU3ALUU JIMHEHHO MOJISPU30BAHHOTO
cBeTa. 3aKkoH Maitoca.
6. [lomspuszauus npu OTpakeHUH M MPEJIOMIICHUH CBETA HA TPAHULIE pa3zesia AUIICKTPUKOB. YTOI
Bprocrepa. JIBoiiHOE J1ydenpeIOMIICHHUE.
7. CnocoObl monsipu3alMu ecrecTBeHHoro csera. [lpusma Hukons. Bpamenue mockoctu
MOJIAPU3ALlUKU CBETA IIPHU MPOXO0KIECHUH YEPE3 ONITUYECKU aKTUBHYIO CpENY.
8. Ilkama »smexkTpoMarHUTHBIX BOJH. (OCOOEHHOCTH ONTHYECKOro jauamna3oHa. I[lokasarenb
IIPEJIOMIIEHUS CPEJIBI.
9. Korepenrnsie BoiHBI. MHTEpdepeHtrs cBeTOBBIX BOMH. ClOK€HHE MHTEHCHBHOCTEW B Cilydae
HEKOTE€PEHTHBIX U KOTEPEHTHBIX KOJIeOaHUH.
10. OnTudeckas pa3HOCTh xo0ja. CBSI3b ONTHYECKOW PAa3HOCTH XOja JBYX BOJIH C Pa3HOCTHIO (a3
MEX1y HUMH. Y CJIOBHUSI MAKCUMyMa 1 MUHUMYMa.
11. Cxema IOnra pans HaOmoneHus uHTeppepeHUMH. BpemeHHas H  NpOCTpaHCTBEHHAas
KOT'€pEHTHOCTb.
12. UntepdepeHnrss B TOHKHX IUIeHKaX. HaOmromenwe kosienm HploToOHa B OTpaKEHHOM W
MIPOXOJISLIEM CBETE.
13. SBnenne mudpaxumm. Jndpaxmus Openens u Opaynarodepa. [Ipuanun [roiirenca-Openerns.
14. udpaxuus Openens Ha KpyrioM orBepcTuu. 3oHbl Ppenens. ['paduueckuii MeTos crloxeHus
aMIUTUTYI.
15. Mudpaxkuus ®Ppaynrodepa Ha y3koi npsmoiauHeiHOW menu. JudpaxkiuoHHas pemeTka Kak
COBOKYITHOCTh KOHEYHOI'O YHCJIa IIEeH.

=
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16. TemnoBoe wm3nmyuyenue Tena. 3akoH Credana-bonbimana. 3akoH cmemenuss Buna. ['mmotesa
[Inanka.

17. ®oroaddext. 3akonsl CtoneroBa. opmyrna DitHIITEHHA.

18. ®oronsl. [laBnenue cera. KopmyckyaspHO-BOJHOBOM Jyaju3M CBETA.

19. Paccesnue ¢poroHa Ha cBOOOHOM MekTpoHe. Popmyna KomnToHa.

20. BonHoBble cBoiicTBa yactull. [[nuHa BosHbI ne bpoiuia. DxkcnepruMeHTalbHble TOATBEPKICHUS
rurnotessl ae bpoiis.

21. Ipunuun HeonpeaeneHHoctu. CooTHolIeHUe HeonpeaeneHHoctel Ieitzendepra. OcobenHocTH
rpoLecca U3MEPEHUs B KBAHTOBON MEXaHUKE.

22. duszuveckoe HCTONKOBaHME BOJIH je bpoiinsa. BonHoBas ¢yHkius u ee coiictBa. IlnoTHOCTH
BEPOSITHOCTH OOHAPY)KEHUS YACTHIIBI.

23. OcHoBHas 3a7aya KBaHTOBOM MexaHuku. HecTaunoHapHoe M CTallMOHapHOE YypaBHEHUE
[Ipénunrepa.

24. Yactuna B OAHOMEpPHON OECKOHEYHOH NpPSIMOYTOJIbHOM mNoTeHIMadbHOH siMe. KBaHTOBaHMe
sHepruu. CoOCTBEHHBIE (DYHKIIUU COCTOSIHUS YACTHIIBI.

25. IIpoxoxeHue yacTUIlbl Yepe3 NOTeHIUaIbHbINA 0apbep. TyHHeNbHbIH 3¢ deKT.

26. KBaHTOBBIN TapMOHHYECKUI OCIIHILIATOP.

27. Ilnanerapnas mopnens atoMma. [loctymatel Bopa. KBanToBaHue sHepruum BOAOPOAONOJOOHOM
CUCTEMBI.

28. Uznmyuyenue BoJ0opo0no00HbIX cucteM. CriekTpaibHble cepun atoma Bogoposaa. ObobuieHHas
dbopmyna banemepa.

29. CnekTpbl MHOTO3JIEKTPOHHBIX aTOMOB. 3aKOH M03JH.

30. VYpaBuenue Ulpemunrepa mis aroma Bomopona. KBaHToBaHme MoMeHTa mMmmyibca. [IpaBuia
otOopa.

31. Cnun snekrpona. KBaHTOBbIE UHuCIia, ONMUCHIBAIOIINE COCTOSHUE JIEKTPOHA B atome. KpatHocTh
BBIPOKJIEHUS dHEpreTndeckux yposHeu. [Ipuanun [Taynu.

32. IlpyHIMO TOXJIECTBEHHOCTH OJMHAKOBBIX dYacTull. bo3oHsl u ¢epmuonsl. KsaHToBBIE
pacnpezeneHusl.

33. CBobOojaHbIe 37eKTPOHBI B MeTayuie. DHeprus @epmu. 30HHAs TEOPUs TBEPABIX Tell.

34. DneKTponpOBOJHOCTh METAJUIOB H MOJYIIPOBOJTHUKOB. CBEPXIPOBOAMMOCTb.
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35. SBnenue paanoaktuBHOCTH. OCHOBHOM 3aKOH paJMOAaKTUBHOTO pacnana. [loctosiHHas pacnaja.
[Iepuon nonypacnana.
36. CoctaB 1 XapakTepUCTUKH aTOMHOTO sifipa. KanenbHas moaens. Pasmep u criuH siapa.
37. Macca u 3Heprusi cBsi3u aTOMHOTO 5/ipa. 3aBUCUMOCTb YAEIbHOM SHEPrus CBSA3H OT MAacCOBOTO
yucia. O0osoYedHast MOJIETb Sapa.
38. SlnepHble peakiuu. JHEPrus peakuuu. Peakunu AeneHus U CUHTE3a sIep.
39. PamgmoaktuBHBIE psiabl. OCHOBHBIC 3aKOHOMEPHOCTH O-M3ITydeHUs saep. yimHa cBOOOIHOTO
npobera o-4acTHII.
40. Tpu Buga B-pacnana. JHepreTuueckuii crektp B-uactuil. HeltpuHo.
41. OcoOenHoctu y-u3nyuenus saep. [lpoxoxaeHue y-KBaHTOB 4epe3 BEUIECTBO.
42. Knaccudukanus smeMeHTapHbIX YacTull. Jlentonsl. JIENTOHHBIN 3apsi.
Anponsl. bapuonnslii 3apsa. KBapkoBas MOAENb aJpOHOB.
YmeTh HCII0JIb30BaTh cnoxHsble | [IpuMepHbIi nepeyeHb NPAKTHYECKUX 3aJaHUI
busznueckue MOJEIN JUISt
ONHMCaHus pPealbHBIX MPOLECCoB, [ 1 cemecTp
BBIOMPATH METOJIBLI
WCCIEIOBaHMs, C  moMmoibko | Salanue 1.Touka JBIKETCS B IJIOCKOCTH XOY IO 3aKOHY: x=-2t;y=4t(1—t). HaiiTu ypaBHenue

npruOOpOB U3MEPATH (PUZNUYECKUE

BEJIMUMHBI, MIPOU3BOIUTH
00paboTKy AKCIEPUMEHTAIBHBIX
JMaHHBIX, TPOBOJUTH  aHAIH3

MOJIYYCHHBIX PE3YJIbTAaTOB

—

tpackTopuu Yy = f(X) u u300pa3uth ee rpaduyecku; BeKTOp cKopocTH V U ycKopeHHs & B

3aBHCHMOCTH OT BPEMEHH; MOMEHT BpeMeHH to, B KOTOPBIil BEKTOP YCKOPEHUsI & COCTaBiseT yrou /4
¢ BEKTOpOM cKopocTh V . OTBET: y=—x*—2x; V =—2 +4(1-2t)j, a=-8], to=0,75c.

3ananme 2. Teno Bpamaercss BOKpYT HEMOJBUKHON OCH 110 3aKOHY ¢ =2+4-t—2-t?. Haiitu: 1) cpennee
3HAYCHUE YITIOBO CKOPOCTH () 3a MPOMEXKYTOK BpeMeHH OT 1=0 10 OCTaHOBKH; 2) YIIIOBYIO

CKOpOCTh Tesla B MOMEHT BpemeHu t=0,25 c; 3) HOopMaibHOE YCKOpEHUE TOYKH, HaxXOHsIIencs Ha
paccTostHEE | M OT OCH BpaIlleHHs B TOT ke MOMEHT BpeMenH. OTBeT: 2pan/c; 3 pan/c; 9 m/c?.

3ananme 3. [llap maccoit M1=4kr IBHXKETCS CO CKOPOCThIO V1=5 M/C U CTAJIKUBAETCS C IAPOM MacCoii
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M2 =6 KT, KOTOPBII ABMKETCS €My HaBCTpeuy co ckopocThio V2=2 mM/c. Ompenennre CKOpocTy mapoB
rocJsie yaapa. ¥Yaap cauTaTh aOCOTIOTHO YIIPYTUM, IIPSAMBIM U IeHTpaibHbIM. OTBeT: 3,4 M/c, 3,6 M/c.

3ananme 4. Ban B BUJie CIUIOMIHOTO IUJIMHApa Maccoil M1=10 Kr Haca)keH Ha TOPU3OHTAIBHYIO OCh.
Ha nunuuap HamoTaH mHyp, K CBOOOJHOMY KOHILY KOTOPOTO MOABEIIeHa Tups Maccoit My=2 kr. C
KaKUM YCKOpPEeHHEM OyJIeT OMyCKaThCs TUPS, €CIH €€ MPeI0CTaBUTh caMoii cede? OTBeT: 2,8 m/c2.

3aganue 5. OnpenenuTs Mepuojl, YacTOTy M HadajdbHYIO a3y KoneOaHUW TOYKH, ABIKYIIEHCS IO
YPAaBHEHHIO: x=A-sine(t+7) TAe ®=2,97 ¢!, 1=0,4 ¢,A=0,02 m. KakoBa CKOPOCTb TOYKH B MOMEHT
spemenn 0,8 c. Otset: T=0,8c; v=1,25 ¢!; V=0,157 m/c.

3aganue 6. HaiimuTe ams ra3o00pa3HoOro azota TeMIeparypy, Ipu KOTOPOH CKOPOCTSIM MOJIEKYIT Vi =
300 m/c u V2 = 600 M/c COOTBETCTBYIOT OJIMHAKOBBIC 3HaUEHUS (DYHKIIMU pacmpeneneHus Makcsemnia

f(V). OtBer: 1 _ M2 V) _aa0k
4k In(v, /V,)

3aganue 7. VneansHblil AByXaToMHEI ra3 o6bemMoM 5 71 u gapierneM 10° [1a n3oxopudecku Harpeny,
B pPe3yJIbTaTe 4ero CPeIHsAs KUHETUYECKas SHEPrus ero MoJieKy:n ysenuuuinachk ot 0,0796 3B no 0,0923
53B. Ha ckonbko mpu 3TOM H3MEHUThCA JaBieHHe raza? B nanpHelnieM ra3 H30TEpPMUYECKU
pacIIMpUIN 10 Ha4aJIbHOTO aBieHus. Onpenenute o0beM ra3a B KoHIe nporecca. OTBeT: yBeIUIUTCA
Ha 0,16 Mlla; 5.8 .

3ananue 8. Ompenenmure KodQPUIMEHT TEMIOMPOBOAHOCTH A a30Ta, ecinu  KoddduimeHT
JMHAMHYECKOM BSI3KOCTH M AJIsL HETOo MpH Tex ke ycnoBusax paBeH 10 mklla-c. Oter: A=7,42 mB1/M"K.

3apanue 9. 12 1 a30Ta HAXOJATCA B 3aKPBITOM cocyae oobemom 2 11 ipu temmeparype 10°C. Ilocne
HarpeBaHMs JaBIeHHE B cocy/e cTano papHO 10*Mm.pt.cT. Kakoe konmdecTBo Temna 6bII0 coOOmEHO
rasy npu Harpesaaun? Otsert: 4,1-10% JIx.
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3apanme 10. CMmemanu Boay maccoil mi=5kr npu Temmneparype T1=280 K c¢ Bomoi maccoit
my=8kr npu Temneparype T» =350 K. Haiitu: 1) remneparypy 0 cMecu; 2) uaMeHeHre AS SHTPOIHH,
npoucxozsmiee npu cmemuBanun. Oteet: 323 K; 0,3 xJIx/K.

3apanue 11. Toueunsie 3apsabl (1=10 HKn u q2=-20 1K1 HaxoasTcs B Bo3ayxe Ha paccrossHuu 10 cm
apyr ot npyra. Onpenenuth HANpsHKEHHOCTh IMOJIA B TOUKEe A, yIaleHHOW Ha paccTosHue 6 ¢cM OT
MepBOTO U Ha 8 cM OT BTOporo. Kak M3MEHUTCS MOTCHIMAIbHAS SHEPTUsl B3aMMOJICHCTBHS 3apsi/IOB,
€CJIM TIEPEMECTUTh BTOPOM 3apsi B 3Ty Touky? Kakyro uist 3TOro Hy»KHO cOBepuIUTh padoty? OTBeET:
37,6 kB/m; 12 mx/JIx.

3aganue 12. Tpu miockux Bo3AyIIHBIX KoHJeHcaTtopa ¢ eMkocTaMu Ci1=1,5Mk®D, Co=7 Mk®D, C3=2
MK® COeIMHEHBI MOCIEAOBATEIbHO U MPUCOSTUHEHBI K UCTOYHUKY TOKa. [Ipu 3TOM 3apsig BTOporo
KOHzIeHcaTopa paseH 14-107 K. a) Haiitu sHeprio sToif 6arapen. 6) He oTKII0Yas HCTOUHMKA TOKA
oT 0aTapeu KOHIEHCATOPOB, Pa3ABUTAIOT IJIACTHUHBI TPETHETO KOHIEHCATOPA, YBEIMYUBAS PACCTOSHHE
MEXIy HUMH B 2 pa3za. Haiitu n3menenue eMkoctu u 3apsiga 6arapeu. Otet: 490 mJx, 0,21 Mx®, 0,4
MK,

3apnanue 13. J[Ba smementa (€1 = 1,2 B, rn = 0,1 Om, € = 0,9 B, r. = 0,3 Om) coenuHeHbI
oHOMMEHHbIMU TIoNMocamMu. CompotuBieHne R coeauHUTENbHBIX TPOBOJAOB paBHO 0,2 Owm.
Omnpenenuts cuily Toka B1iend | ¥ pa3HOCTh MOTEHIIMATIOB Ha 3a)KUMaX KaxJI0ro ucTouHrka. OTBeT:
0,5A;1,15B; 1,05 B.

3ananue 14. Kpyropoit BuTOok pagmycom R=15,0 cM pacronoxeH OTHOCHUTEIHHO OECKOHEYHO
JUIMHHOTO MpOBOJAa TaK, 4YTO €ro IUIOCKOCTh HapauleapHa mposoxy. Ilepnenaukyssp,
BOCCTAHOBJICHHBII Ha IIPOBOJ U3 LIEHTPa BUTKA, SIBJIIETCS HOPMAJIbIO K INIOCKOCTH BUTKA. CHila TOKa B
npoBoze 11=5A, cuna Toka B BuTKe TokH |2>=1A. PaccTosiHEE OT LIeHTpa BUTKA J10 npoBoja d=20 cMm.
Onpenenure MarHUTHYIO UHAYKLHKIO B IEHTpe BUTKA. OTBeT: Bo=6,5MKT11.
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3apanue 15. IlpoBomsnuii IOCKUN KOHTYp, UMeIomuUi (GopmMy OKpykHOCTH paauyca I = 0,05 m
MOMEIIEH B OJJHOPOJIHOE MAarHUTHOE MOJIe TaK, YTO JMHUM MAarHUTHON MHIIYKIIUU TOJISl HAlpaBJICHbI
MEPIEeHIUKYISIPHO TUIOCKOCTH KOHTYpa. CompoTtusienue koutypa R =5 Om. MarauTtHast H”HAYKUIUS
MmenseTcs 1o 3akony B = kt, rae k = 0,2 Tn/c. Onpenenure: a) 3.71.C. UHIYKIIUH, BOSHUKAIOIIYIO B 3TOM
KOHTYpE; 0) CHJTy MUHIYKIIHOHHOTO TOKA; B) 3apsi, KOTOPHIH MPOTEUYET 110 KOHTYPY 3a MEPBLIE 5 CEKYH/I
n3medenus nonst. Oteer: 1,6 MB; 0,3 MA; 1,6 MKu1.

3ananue 16. Katyiika HamoTana MeIHbIM poBoaoM quaMeTpoM 0=0,2 MM ¢ obteit mmmHoi =314 M u
nMeeT UHAYKTUBHOCTh L=0,5 I'H. Onpenenuts conpoTuBiieHHE KaTyUIKW: 1) B LeNU MOCTOSHHOTO
TOKa; 2) B IIeNHu nepeMeHHoro Toka ¢ yactoror v=>50 I'u. Oteet: R=160 Om; R=224 Owm.

2 cemecTp

3aganue 17. B onbite FOHra cTekIsiHHAasI IUIACTUHKA TOJIIMHON B 2 CM IOMEILAETCSI HA ITyTH OJJHOTO U3
UHTEepEpUPYIOMINX JIyuell mepneHIuKyIsIpHo JTyyy. Ha cKoJbKO MOTYT oTiMyaThbes APYr OT JIpyra
3HA4YeHHUs MOKa3aTelsl MPEIOMIIEHUS B Pa3IMYHbIX MECTaX IUIACTHUHKH, YTOOBI M3MEHEHHE Pa3HOCTH
X0J1a OT 3TOM HEOHOPOAHOCTH He mpeBbimano 1 MkM? Oteer: A<N=5-107.

3aganme 18. I[lyuok Oenoro cBera majaeT HOPMAJbHO K IMOBEPXHOCTH CTEKJISHHOM IUIACTHHKH
tonmao 0=0,5 MKM, Haxopnsmieics B Bosayxe. [lokaszarenb mnpenomienus crekia h=1,5. B
pe3yabTare HHTep(hEepeHIUN MHTEHCUBHOCTh HEKOTOPBIX BOJIH, JUIMHBI KOTOPBIX JIEXKAT B Mpeaenax
Buaumoro criektpa (ot 400 no 700 HM), ycunuBaeTcs npu orpaxeHun. OnpeaenuTe ITUHBI STUX BOJIH.
Ortger: 0,6 mxm4 0,43 MKM.

3aganue 19. [lnockas BonHa (A=0,5MKM) nagaeT HOpMAJIBHO Ha auadparmy ¢ KpyriibiIM OTBEPCTHEM
nuametpoMm 1,0 cm. Ha kakoM paccTOosTHUM OT OTBEPCTHSA HA €ro OCH JIOJKHA HAXOJUTHCS TOYKA
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HaOII0ICHUs, YTOOBI OTBEPCTHE OTKPHIBaJIO: 1) oaHy 30HY DPpenento; 2) nBe 30061 Openensa? OTBeT:
50; 25 m.

3ananue 20. Haiitu HanOonbIMii MOPSAAOK CIEKTpa IS JKEJITON JIMHUM HATPUS C JUTMHON BOJIHBI
A=589 HM, eciu NOCTOsTHHASA TUPPaKIMOHHON pemeTkH 0=2MKkM. CKOJIbKO BCET0O MAaKCHMYMOB Ja€T
sta pemterka? [log kakum yriom ¢ Habmonaercs nociaennuii makcumym? OtBert: 3; 7; 62°.

3aganue 21. /[Ba moispuszaTopa pacroyioKeHbl TaK, YTO YroJ MEXAY UX MIIOCKOCTSAMHU MPOMYCKaHUS
paBen 25°. Ompenennth, BO CKONBKO Pa3 yMEHBIINTCS MHTEHCHBHOCTh €CTECTBEHHOTO CBETA IIPH
MpoXOoXACHUK: 1) yepe3 onuH (MEepBBI) MOIsIpU3aTop, 2) yepe3 oda nossapusaropa. KoaddummeHt
MOTJIOLIEHUS cBeTa B nossgpusarope pasen 0,08. Otser: 2,17; 2,88.

3ananume 22. Yepnoe teno mmeer temneparypy 3 kK. Ilpu oxnaxkneHum Tena JjMHaA BOJIHBI,
MPUXOASIIASACA Ha MAaKCUMYM H3JIy4aTeIbHOM CHOCOOHOCTH, M3MeHWnach Ha 8 MiM. Jlo kakoi
TeMIiepaTypsl oxjaauiock Teno? Oreer: 323K.

3aganme 23. VY3kMi Iy4OK MOHOXPOMAaTHMYECKOIO PEHTTEHOBCKOIO M3JIy4E€HHs IaJacT Ha
paccemBarolee BemecTBo. [Ipy 5ToM JAMMHA BONHBI H3TyUeHHs, paccesHHoro moa yrmamu 60° u 120°,
OTJIIMYAIOTCS JPYT OT Apyra B 2 pa3a. Cumras, 4To paccessHue MPOUCXOIUT Ha CBOOOIHBIX AJIEKTPOHAX,
HaWTH JJIMHY BOJIHBI Majatouiero usnydenus. Oreer: 1,2 nm.

3ananme 24. Kpacnas rpanuna ¢orodddexra ams HeEKoTOporo Merayuia paBHa 275 um. Haiitu: 1)
paboTy BBIXO/A JIEKTPOHA U3 3TOTO METAJUIA, 2) MAKCUMAJIbHYIO CKOPOCTH 3JIEKTPOHOB, BHIPHIBAEMBIX
U3 3TOr0 MeTajyia CBETOM ¢ JiauHON BosH 180 HM, 3) MakCUMalbHYI0 KUHETHUUYECKYIO SHEPTHUIO 3TUX
3nekTpoHoB. OTBeT: 4,525B; 9,1-10° m/c; 2,383B.

3aganue 25. DnexkTpoH oOnanaer kuHetnueckoil sHeprueidt 30 »B. Omnpenenuts ne0pOHIEBCKYIO
JUTMHY BOJTHBI 2JIEKTPOHA. BO CKOJTBKO  pa3 M3MEHUTCS 3T ITTMHA BOJTHBI, €CITH KHHETHYECKast SHEPTHSI
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ymeHbIuTcs Ha 20%? OTBeT: 2,2:101%; 1,12.

3ananue 26. [Ipu ABMKCHUN YACTHIIBI BIOJIb OCH X CKOPOCTH €€ MOXKET OBITh OMpeiesieHa C TOYHOCTHIO
(ommbkoit) 1o 1 cm/c. HaitiTu HeonpeAeIeHHOCTh KOOPIMHATHI, €CJIU YaCTULICH SABIIAETCA: 1) 3JIEKTPOH,
2) npobunka Maccoii 0,1r. Otet: 0,01M; 1028M.

3aganme 27. Yactuna HaxoauTcs B OECKOHEYHO INIYOOKOH OJAHOMEPHOM IOTEHIHAIBbHOM HMes
MUHUMaJIbHYIO 3Hepruto. KakoBa BeposSTHOCTb OOHApy)XEHHUS YaCTHULbI B CpeJHEH TpeTu sMbl?
Otser: 0,609.

3aganue 28. Onpenenuts JUIMHY BOJHBI, COOTBETCTBYIOLIYIO TpeThel JiuHUM cepun banbmepa: 1) B
CHEKTpPE U3JIyYeHUHU BOJIOpoaa, 2) B cnektpe uznydenus nona renus. Oteet: 434um, 109uM.

Baganue 29. Onpeaennurte Nepro Il MOMypaciaia U HadalbHYI0 aKTHBHOCTh BUCMYTa o Bi , ecitu
83 s

M3BECTHO, YTO BUCMYT Maccoif M = 1 T, BeiOopackiBaet 4,58-10%° f —wactui 3a 1 cexynmy. Bo ckompko
pa3 U3MEHUTCS aKTUBHOCTH 3a Mecsi? OTBeT: 5 cyTok; 64 pasa.

3apanue 30. SAnpo Gepunnus-7 f-pagumoakTuBHO 1o cxeme K-3axBara. 3ammcarh peakmuio. Kakue
YacTHUILIBI PU ITOM 00pa3oBaIuCch?

3ananue 31. Boruucouts B a.e.M. Maccy spa °C, y KOTOPOTO 3HEPIrUs CBA3M Ha OJUH HYKJIOH
paBHO 6,04 MaB. Otset: 10,0135 a.e.m.

3ananme 32. ConmHeuHasi MOCTOSHHAS JUTs 3eMITU (SHEPTHSI COJIHEYHOTO M3JTy4eHHUs], MaJatoero
B eJIMHUILY BPEMEHH Ha eIMHUILY ILIOMAN B epIeHIMKY/IApHOM HanpapjieHun) papHa 1370 Jlx/c-m?,
Onwupasch Ha 3Ty BEIMYNHY, HAlAUTE, CKOJIBKO 110 Macce BOJOPOAA BBITOPAET €KECEKYHAHO BHYTPHU
COJIHIIA, €CJIM U3BECTHO, YTO UICTOYHUKOM YHEPTHH COJIHLA SIBJISIETCS CUHTE3 YETBIPEX AP BOJOPOAA C
oOpaszoBanueM siapa renus-4. Orser: 630 muH.T/C.
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KpyroM (pU3UYECKUX TPUOOPOB H
000pyI0BaHNS;

METOAaMHU MIPOBEICHUS
(bu3nyecKkux U3MepeHuil, pacuera
BCJIMYKMH, aHaJIM3a MOJYYCHHBIX
TAHHBIX u HaBBIKAMU
TUTAHUPOBAHHUS
HCCIIEIOBATEIBCKOTO MpoIiecca.

1 cemecTp

Ne 1 ((HpI/IMeHeHI/IC 3aKOHOB COXpPAaHCHUS IS OIIPCACIICHUA CKOPOCTH IIOJICTA ITYJIN»

7. IlpuBemuTe mnpuMepbl CUJ, NAIOMIMX pa3HbIe BBl MOTEHUMATBLHON sSHepruu. Kakume u3 HHX
MPHUCYTCTBYIOT B JaHHOU pabote? M300pa3ute cxemy SKCIEPUMEHTAIBHON YCTAHOBKU U YKAXKUTE
Ha HEW CUJIBI, IEHCTBYIOLIME HA BCE TEJa, BXOASIINE B CUCTEMY, B KQXK/IbIi MOMEHT BPEMEHHU.

8. Kakue BenMYMHBI UMENU KUHETUYECKasl U MOTCHIMAbHAS YHEPIHsl CUCTEMbI «IIyJs+MasATHUK» B
paznuuHbie MOMEHTHI ombiTa? IIpencraBpTe cxeMy M3MEHEHHS KUHETHYECKON W MOTEHIIUATbHOM
SHEPTUH CHUCTEMBL.

9. Jlns KakuX MOMEHTOB BPEMCHH B JAHHOM JKCIIEPUMEHTE MOXHO MPUMEHSTH 3aKOH COXPaHCHUS
MEXaHWYECKON SHEPTUH, a JJI KaKUX Henb3d U nouemy? Cxema.

10. /I;ist kakuX MOMEHTOB BPEMEHHU B JIAHHOM DKCIIEPUMEHTE MOKHO MPHUMEHSTH 3aKOH COXPAHCHHUS
HUMITYJIIbCA, a Ul KaKUX HeTb3s U moueMy? Cxema

11.Vcnionb3ys 3aKOHBI COXpaHEHHsI OIydruTe PopMyITy Ui pacyeTa CKOPOCTH MOJeTa Myau B JaHHOU
pabore.

12.Kax mpousBoauTcst 00paboTka SKCIIepUMEHTAIBHBIX JaHHBIX B TaHHOM pabote. Kak onpenensercs
JIOBEPUTEIIbHBIA HHTEPBA CKOPOCTH W CPEIHSS KBaJApaTHUYECKas TMOTPENTHOCTh OTKIOHCHUS
MasgTHHKa?

Ne 4 «HccnenoBanue BpamaTCJIbHOI0 ABUKCHUS TBCPIAOTO TCJIa BOKPYT HEIOABHKHOM OCH»

2. KakoB xapakTep 3aBHCHMOCTH MOMEHTA HHEPIIMU OT PACCTOSIHHS, HA KOTOPOM HAXOJTUTCS TEJIO OT
ocu BpanieHus? B nannoit pabote. IToctpoiite rpaduk 3Toif 3aBUCUMOCTH.
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10.

11.

12.

Kak skcneprMeHTaIbHO OnpeesnsieTcss MOMEHT HHEPIMU Tella B TaHHOH JabopaTopHOit padoTe?
Kakue 3axoHbI coXpaHEHHs IPUMEHSIOTCS ISl BbIBoJa pacueTHbIX dopmyn? [lomyuurte Gpopmyny
JUIs pacueTa MOMEHTA UHEPLUU MasiTHUKA.
KaxoBa 3aBHCHUMOCTH yTJI0BOIO YCKOPEHHS T€j1a OT MOMEHTA NMPUIIOKEHHBIX K HEMY CUJI U MOMEHTA
unepuuu tena? Ilocrpoitte rpaduk JaHHON 3aBUCUMOCTH

Kak na mastHuke O6epbeka MoryT ObITh ONpENICHBI YTIIOBOE YCKOPEHHE, MOMEHT JEHCTBYIOIINX
CWJI U MOMEHT uHepuuu?
Kak B nmanHO#l paboTe paccUMTHIBAETCS MOTPEIIHOCTH OIpEIeieHHs] MOMEHTAa WHEpIHH Tela
OTHOCHUTEJILHO NPOU3BOJILHOM OCH BpaLCHUS?
[TpomeMOHCTpUPYHTE BO3MOKHOCTD IpuMeHeHus cpeibl Microsoft Excel (wmm mpyroii cpeibr) st
00pabOTKHU IKCIIEPUMEHTATBHBIX JaHHBIX.

Ne 5 ((OHpeI[eJ'ICHI/IC XapaKTCPUCTHUK 3aTyXar0UuX KoJieOaHmit (I)I/ISI/I‘ICCKOFO MasiTHUKa»

8.

9.

10.
11.

12.

13.
14,

[Touemy xoneGaHusi MasiTHUKA B JaHHOH paboTe OyayT 3aTyXarolMMH, Jake NP BBHIKITFOYEHHOM
aJIeKTpoMaruute?

3anummuTe ypaBHEHUS 3aTYXaONINX U HE3aTyXaroInuX KoJIeOaHHid, CpPaBHUTE UX.

Kak ammunTy/a 3atyxaronmx KojeOaHui 3aBUCUT OT BPEMEHH U OT YHCIIa KOJIeOaHui?

KakoB ¢u3uveckuii cMbICT BEITHMYWH NMPUMEHUTEIHFHO K JaHHOW paboTe: HavajabHAs aMILTUTY/AA
KonebaHul, HauvanbHas (aza KosneGaHM, Kpyropas d4acToTa KojeOaHWH, Mepuoja KoseOaHWi,
Kod(ppuIMeHT 3aTyxaHus, BpeMs peaKcaluu, JorapuMHUYECKUN JIEKPEeMEHT 3aTyXaHwus,
no6potHocTh. Kak oHu MeHstoTcs ¢ poctom U?

Kak MeHsIoTCS XapaKTepUCTHKH 3aTyXalolMX KOJIeOaHWH HadvaldbHAs aMIUIMTyJa KoJeOaHWiA,
HavaibHas (aza KoyieOaHuM, Kpyropas 4acTroTa KoyieOaHuH, rnmepuoja KonebdaHui, ko3 UIeHT
3aTyxaHHsI, BpeMsl peJlaKcaliy, JorapupMUIECKUil JeKPEMEHT 3aTyXaHus, JOOPOTHOCTh €CITH OJTH
U3 MMapaMeTpoB TaHHOTO pu3nueckoro Masitiuka: |, m, L, K yBenuuntcest (b0 yMeHbIIUTCS ) TIPU
(UKCUPOBAHHBIX 3HAYCHUSIX OCTABIIUXCSI?

Jlnst gero, B JaHHOH paboTe, TpaguKH CTPOST B JorapupmuueckoMmaciiradoe?
ITponeMoHCTpUpPY#iTE BO3MOKHOCTD IpuMeHeHus cpeibl Microsoft Excel (wim npyroii cpenbi) st
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00pabOTKH IKCIIEPUMEHTAIBHBIX JTAHHBIX.

No 11 «M3ydyeHue cTaTUCTUYECKUX 3aKOHOMEPHOCTEN»

5.

~

KakoBo pacnpenenenue apobu mno sueiikam Ha nocke ['amprona? Kaxoe pacnpenenenue
aHajoruyHo nanHomy B MKT?

KakoBo pacnpeneneHue 31€KTPOHOB MO MOJYJIIO CKOPOCTU B AaHHOUW padote? UTO mpomcxoaut
MpY U3MEHEHUU HANPsKEHUs Hakaa?

Kakue cratuctiuueckue MeTo1bl IPUMEHSIOTCS B JaHHOM pabore?

[TpoaeMoOHCTpUPYHTE BO3MOXHOCTD puMeHeHus cpeabl Microsoft Excel (umm npyroii cpes) s
00pabOTKHM HKCIIEPUMEHTATIBHBIX TAHHBIX.

Ne 14 «Onpenenenue nokazarens aguadbarsl metogoM Knemana u Jlesopmay

o

©

OO0BsicHUTE X0/ PKCTIEPUMEHTA U PE3YJIbTAThl pacuera.

HazoBute mporeccsl, MPOUCXONSAIIME C Ta3oM, B XOJA€ OKCIIEPUMEHTAa U HU300pasuTe HX
rpaduyecky.

3anumuTe ypaBHEHHUs IS BBIBO/IA POPMYJIBI TIOKA3aTeNsl aanadaThl.

[TponemMoHCTpUpYIiTE BO3MOXHOCTh puMeHeHus cpeabl Microsoft Excel (wmm npyroii cpensr) s
00pabOTKH IKCIIEPUMEHTAIBHBIX JaHHBIX.

10. Kaxk B manHO#i paboTe MUHUMHU3UPYETCS TIOTPEITHOCTD AKCIIEPUMEHTAIBHBIX JAHHBIX ?

Ne 21 «HccnenoBanue QJICKTPOCTATUYCCKOI'O IMOJIA C ITIOMOLIBIO 30HAA»

5.

6.

Urto Takoe HanmpsHKEHHOCTD dJIeKTpruyeckoro mojsi? Kak rpaduyecku mpeacTaBuTh pacrpeaesieHue
HaMpPsKEHHOCTH B Pa3HBIX TOYKAX 3JEKTPHUECKOTO MO B JaHHOH padboTre?

Uro Takoe nmoTeHIMal deKTpoctaTuaeckoro nois? Kak rpadguuecku npeacTaBuTh pacipeieieHmue
MOTEHIIMAaJa B PA3HBIX TOYKAX DJIEKTPHUUECKOro MoJisl B JaHHOU paboTte?
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YeMy paBHa paboTa MO NEPEMEIICHUIO 3apsa BAOJIb SKBHIIOTCHIUAILHOW MOBEPXHOCTH U MO
3aMKHYTOMY KOHTYPY, OIPAaHMYEHHOMY YYacTKaMHM CHJIOBBIX U OSKBUIOTEHIUAIbHBIX JIMHUNA?
Brraucnure paboTy no nepemMenieHnio 3apsaa mo 3aJaHHOH TPaeKTOpUH.

Kax n3aMeHuTcs KapTHHA CUJIOBBIX U SKBUIIOTEHIIMATBHBIX JTUHUN MIPHU YBEIHUEHUU (YMEHBIICHUN)
HaIpPSLDKEHHOCTH MEXAY 3JIEKTpoJaMu?

Ne 24 «Pacmmpenue npezena U3MEepeHHs aMIepMeTpa MOCTOSTHHOTO TOKa»

8. KakoB mnpuHIMI ACWCTBUS DIIEKTPOM3MEPUTEIFHBIX TPUOOPOB MArHUTOAIEKTPHUECKOTO H
JIEKTPOMArHUTHOI'O THIIA, IPUMEHAEMBI B TaHHOU paboTe?

9. Yro Ha3pIBalOT TOKOM TIIOJIHOTO OTKJIOHEHHS ¥ HANPSHKCHUEM [IOJHOTO  OTKJIOHEHHUS
JIEKTPOU3MEPUTENIBHOTO ITproopa?

10. KakuMm 00pa3oM BKIFOYAIOT aMIIEPMETP M BOJIBTMETP B AJIEKTPHUECKYIO LEMb JJIST H3MEPEHHsI TOKa
u HanpspkeHust? [IpoieMoHCTpupyiiTe HABBIKM BKIIFOUEHHS 3TUX IPUOOPOB B JIEKTPUUYECKYIO 1IETIb.

11. Yro Takoe mryHt? st uero u kak oH ucrnonb3yetcs? [IpoieMoHCTpupyiTe UCTIOIB30BAHUE IITYHTA.

12. Yto Takoe no6aBouyHOe conpotuBieHue? [{ns yero u kak oHo ucnomib3yercs? [IpogemMmoncTpupyiite
HCIOJIb30BaHNE J00aBOYHOTO CONPOTUBIICHHUS.

13. IIpogeMoHCTpUPYHTE BO3MOKHOCTH TpuMeHeHus cpeabl Microsoft Excel (vm mpyroit cpenst) mis
00pabOTKHU IKCIIEPUMEHTATBHBIX JTAHHBIX.

14. Kak B 1aHHO#M paboTe MUHUMHU3UPYETCS OIPEIIHOCTh HKCIIEPUMEHTANIBHBIX J1aHHBIX?

Ne 28 «Ompenenenne MHAYKTUBHOCTH KaTyIIKW M MAarHUTHOW MPOHULIAEMOCTH (PEppOMarHUTHOIO

TENa»

5. Kakue npubopsl nmpuMeHsINCh B JaHHOW paloTe Ui ONpeAenus mapaMeTpoB IOCTOSHHOTO U
MIEPEeMEHHOT0 TOKa?

6. [lomyuure Qopmyny g pacyeTa MOJHOTO CONPOTUBIICHUS LIEMU IEPEeMEHHOro TOKa,

WCTIOIB3YEMON B TAaHHOW paboTe (MJIM MpeCTaBICHHON MPEToJaBaTesiem).




CTpyKTYpHBIH 371€MEHT
KOMIIETEHIH

[Inanupyemslie
0o0y4eHus

€3VYJIbTAaThl
pesy OueHouHbIE CPECTBA

7. Kak ompexensiiach MHAYKTUBHOCTh KAaTyIIKH B JaHHOW pabote? Kakum emie crocoOoM MOXKHO
ONPENICNIUTh HHAYKTUBHOCTH?

8. IlponemoHcTpUpYyiiTE BO3MOXKHOCTH IpuMeHeHus cpenbl Microsoft Excel (wim npyroii cpenbr) mist
00pabOTKH IKCIICPUMEHTATBHBIX TAHHBIX.

2 cemecTp

Ne 32 «Onpenenenue paanyca KpUBU3HBI JIMH3BI U MOJOCHI MPOMYCKAHUS CBETO(QUIBTPA C TOMOIIIBIO
kosery HeroToHay

5. Kak o0bscHsercs nosasinenue kosen Herotona?

6. Ilomyuure hopMyibl A pacueTa painycoB TEMHBIX M CBETJIbIX KoJiel] HproToHa.

7. Tlomyuurte popmyny A OonpeaesieHus painyca KpUBU3HbBI JIUH3BI.

8. Kak B manHoil paboTe MUHMMHU3HUPYETCS MOTPELIHOCTh SKCIIEPUMEHTAIBHBIX JaHHBIX?

Ne 34 «Onpenenenue JUIMHBI CBETOBOM BOJIHBI U XapaKTEPUCTUK AU(PPAKIIUOHHON PELIETKI

5. KakoBbl mapameTpbl UM XapaKTePUCTUKU JU(PPAKIMOHHOW pEIIeTKH, MpUMEHseMOH B
JKCIIepuMeHTe?

6. [lomyunre Qopmyny ans omnpeneneHus JUIMHBI CBETOBOM BOJHBI MpH JAU(pakIUM Ha
TUGPaKIUOHHON pelieTke.

7. KakoBo npakTuueckoe npuMeHeHne AU(QPaKIIMOHHBIX PEIIETOK?

8. Kak B manHOi1 paboTe MUHIMU3HPYETCS MOTPEITHOCTh SKCIIEPUMEHTAIBHBIX JaHHBIX ?

Ne 35 «Onpenenenue KOHIIEHTPAIIMK PACTBOPOB caxapa U MOCTOSTHHOW BPAIIEHUS




CrpykrypHBIN 311eMedT | [Lmanupyembie €3VIIbTaThI
PYKLIP 24 pesy OueHouHbIE CPECTBA
KOMIIETEHIINHU 0o0y4eHus

5. Ha ocHOBe Kakoro sBJIEHUS OIpENEISeTCS KOHLEHTpalus pacTBOpa caxapa B JIaHHOM
3KCIIepUMEHTE?

6. IlosicHuTe yCTPOWCTBO M MPUHIIMII ACHCTBUS pu3Mbl Hukoms

[losicHuTe yCTpOMCTBO M MPUHLUI AEHCTBUA IIOJYyTEHEBOIO cCaXxapuMeTpa

8. Kak B manHoi1 paboTe MUHIMU3HUPYETCS MOTPEITHOCTD SKCIIEPUMEHTAIBHBIX JAHHBIX ?

~

Ne 36 «CHsiTHE BOJBTAMIIEPHBIX XapaKTEepUCTUK (OTOINEMEHTA U  OMpeJelieHue ero

YYBCTBUTEIBLHOCTH
6. IlpoananmusupyiiTe modydeHHBIC B 1abopaTopHOM pabote BAX

7. Kak onpenensiercs nocrosiHHas [1naHka B TJaHHOM KCIiepuMeHTe?

8. Kak B manHoit paboTe MUHUMU3HUPYETCS MOTPEUTHOCTH SKCIIEPUMEHTAIBHBIX JAHHBIX ?

9. Kak B n1aHHO# paboTe pacCUMUTHIBACTCS MOTPEIIHOCTD OMpeieleH sl MocTosHHOM [1nanka?

10. TIpogeMoHCTpHpYHTE BO3MOKHOCTH TpuMeHeHust cpezbl Microsoft Excel (vm apyroit cpembr) s
00pabOTKH IKCTIEPUMEHTAIBHBIX JaHHBIX.

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

o

OOBsicHUTE IPUHIIMII OTIpeIeIeHUs] BO30YKIEHHBIX COCTOSHUI aTOMOB rasa B 3KCIlepuMeHTe?

[Tosicaute npuHIMI PabOTHI AIEKTPOHHOM JIAMITBI

7. B xakoMm JIuamna3oHe 3JIEKTPOMArHUTHBIX BOJH JIEKUT M3Iy4eHHE BO30YXKJEHHBIX aTOMOB IapoB
PTYTH U 11I04emy?

8. Kak B JaHHOM 3KCIIepUMEHTE OIpeesssieTcsl 00JIacCTh JIOKAINU3ALUH SIIEKTPOHA M KaK MOJyYeHHbIE

JTAHHBIE COIACYIOTCS C TEOPETUUECKUMH MTPEATIOCBUIKAMHA?

o

Ne 42 «Onpenenenue T1aBHBIX KBAHTOBBIX YHCEN BO30OYKICHHBIX COCTOSIHUM aToMa BOJAOPOIay

5. TloscHuTe ycTpOHCTBO U MPUHIMI pabOThl CHEKTPOCKONA, UCII0JIb3YEMOTr0 B IaHHOH paboTe
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OneHouHble CpeacTBa

6. [omyuure Qopmyny sl ompenesMHUS TIaBHBIX KBAaHTOBBIX UYMCENl BO30YKIECHHBIX COCTOSHHMA
aToMa BOJOPOJa U JPYTUX BOJOPOAOINOI00HBIX aTOMOB

7. UYro HazpIBaeTCs TPalyHpOBOYHBIM IpaduKkom?

8. IIpomeMOHCTpHpYHTE BO3MOKHOCTD ITpuMeHeHHs cpeasl Microsoft Excel (wmm apyroii cpezpl) mist
00pabOTKU IKCIEPUMEHTAIbHBIX TAHHBIX

Ne 51 «3yyeHue 3akOHOMEPHOCTEM o-pacraza

6. Uto Takoe aKTUBHOCTb PaJIMOAKTHBHOTO JIEMECHTA, €€ BBIYMCIICHUE U CIMHUIBI H3MEPCHHUSL.

7. B uem cocrourt 3akoH I eiirepa - Herrona?

8. Kak OleHUTh SHEPTHUIO O - YACTHIIbI?

9. VcrpoiicTBo U npuHIMI paboTh cueTunka [ eiirepa-Mrotepa.

10. TIpogeMoHCTpHpYIHTE BO3MOKHOCTH IpuMeHeHust cpezbl Microsoft Excel (vim apyroit cpembr) s
00paboTKH AKCTIEPUMEHTABHBIX JaHHBIX

Ne 53 «Omnpenenenne MakCUMaJbHOM SHEPruM [-4acTU W UIASHTHU(PHUKALUS PaJIHOAKTUBHBIX
IIpenapaToB»

5. Kakme wu3BecTHbl pa3zHOBHIHOCTH OeTa-pacnana? Kakas H3 HHMX HCCleAyeTcs B JaHHOM
JKCIIepuMeHTe?

6. B kakux numama3oHax HaxoJsATCs MEpUOJbl MOJypacnaaa M dHepruu Oera- pacnaja MPUPOIHBIX
PaguOHYKINIOB?

7. KaxoBbl OCHOBHBIE 0COOEHHOCTH B3aMMOAEUCTBUS O€Ta-4acTUIl C BEIIECTBOM?

[MponemMoHcTpUpYyHTE BO3MOXKHOCTH NpuMeHeHus cpensl Microsoft Excel (wmm mpyroit cpensr) ams

o6pa60T1<1/1 OKCIICPUMCHTAJIbHBIX JJaHHBIX.




0) Ilopsinoxk mnpoBedeHUS TNPOMEKYTOYHON aTTecTalluU, MOKA3aTeJH M KPUTEPHUHU
OLlCHUBAHMUSL:

[IpomexxyrouHasi arrectanus 1o AucUUIUIMHE «DH3MKa» BKIOYAET TEOPETUYECKHUE BOIPOCHI,
MO3BOJISIONINE OICHUTh YPOBEHb YCBOCHUS OOYYAIONIMMHUCS 3HAHUM, ¥ MPAKTHYCCKHUE 3aaHMUs,
BBISIBIISIFONIME CTETIEHb C(POPMUPOBAHHOCTH YMEHUH H BJIaJICHHIA, IIPOBOAMUTCS B (popMe FK3aMeHa
(1 cemectp) u B hopme 3aueta (2 cemectp).

DK3aMeH 10 ,Z[aHHOfI JUCHUILIMHE ITPOBOJUTCA B YCTHOﬁ (I)OpMe 10 5K3aMCHAallMOHHBIM 6PIJ'ICTaM,
Ka}K,I[Hﬁ U3 KOTOPBIX BKIIHOYACT 2 TEOPETUYECCKUX BOIIPOCAa M OAHO IMPAKTHUYCCKOC 3aJaHUC

(3amauy).

Ilokazamenu u Kpumepuu ouenHueanus IK3amena:

— Ha OLEHKY «OTJIHYHO» (5 OamioB) — oOyyarouuiicss JEMOHCTPUPYET BBICOKUN YPOBEHb
c(OPMHPOBAHHOCTU KOMIIETEHIMI, BCECTOPOHHEE, CHUCTEMAaTHYEeCKOe WU INIyOOKOoe 3HaHue
y4eOHOro MaTepuasia, CBOOOJHO BBINOJHSAET NPaKTHUECKUE 3aJaHMsl, CBOOOIHO ONEepupyer
3HAHUSMM, YMEHUSMHU, IPUMEHSIET UX B CUTYallUsX MOBBIIIECHHOMN CI0KHOCTH.

— Ha OLEHKY «xopomo» (4 Oamna) — oOydarouiuiics JEeMOHCTPUPYET CpeIHMH YpOBEHb
c(OPMHPOBAHHOCTU KOMITETEHLIUH: OCHOBHBIE 3HAHMS, YMEHMsS OCBOECHBI, HO JOIYCKaIOTCS
HE3HAYUTeNIbHbIE OIIMOKH, HETOYHOCTH, 3aTPyJHEHHS IPU aHATUTUYECKUX ONepalmsx, epeHoce
3HAaHUHI U yMEHUIl Ha HOBbIE, HECTAH/IAPTHBIE CUTYAIHH.

— Ha OIICHKY «YyJAOBJIETBOPUTEJIBbHO» (3 Oaya) — oOydarouuiics 1eMOHCTPUPYET MOPOTOBBIH
ypOBEHb C(OPMHUPOBAHHOCTH KOMIIETEHIIMI: B X0JI€ KOHTPOJBHBIX MEPONPUATHH JOMYCKaIOTCS
OLIMOKH, MPOSBISETCS OTCYTCTBUE OTAEIbHBIX 3HAHWH, yMEHHUI, HaBBIKOB, OOydaroUMiics
WCIBITHIBAET 3HAYUTENIbHBIE 3aTPYJHEHUs MPU ONEPUPOBAHUU 3HAHUSAMHU U YMEHUSIMU TIPU UX
NIEPEHOCE HAa HOBBIE CUTYAIUH.

— Ha OIEHKY «HEY/0BJIeTBOPUTEILHO» (2 6amia) — oOydJaromuiicss JeMOHCTPUPYET 3HAHUS HE
6onee 20% TeopeTudyecKoro MaTepuasa, JOIMyCcKaeT CylIeCTBEeHHbIE OIIMOKH, HE MOXKET MTOKa3aTh
WHTEJUICKTyaJIbHbIE HABBIKU PEIICHUS TPOCTHIX 3a/1a4.

— Ha OILICHKY «HeY/0BJIeTBOPUTEIbHO» (1 O6arn) — oOydJaromumiicss He MOXET MOKa3aTh 3HAHUS Ha
YpOBHE BOCITPOM3BEICHUS U 00BSICHEHUST MHPOPMAIINH, HE MOXKET MOKa3aTh MHTEIUICKTYalIbHbIC
HAaBBIKH PEIICHUS MTPOCTHIX 3a7ad.

3ayer oOywarommecs TOJY4YalOT B  pe3yjibTaTe BBIIOJHEHHS BCeX BHUIOB  pador,
IPEIYCMOTPEHHBIX BO 2 CEMECTpe M3Y4EHHUs JAaHHOM JUCUUIUIMHBEL B cilyyae HEBBIOTHEHMS,
3a4eT MpOBOAMTCS B (popMe cobeceoBaHMs IO BOIIPOCAM COTIIACHO TIEPEYHIO BOTIPOCOB K 3a4ETy.

Ilokazamenu u Kpumepuu oueénueanusn sauema:



- Ha OLEHKY «3auTeHO» OOYyYaroIlMMCs IEMOHCTPUPYET YPOBEHb, HE HMKE IOPOrOBOrO,
c(OPMHPOBAHHOCTH KOMIIETCHLIUI: B XOA€ KOHTPOJBHBIX MEPOIPHITUH MOTYT JOMYCKaThCS
OLIMOKH, MOKET MPOSBISATHCS OTCYTCTBUE OT/ICIbHBIX 3HAHUHN, YMEHUH, HABBIKOB, 00yJaIOMIUnAcs
MOTYT UCIBITBIBAET 3HAYUTEIIbHBIE 3aTPYIHEHHUS IIPU OTNIEPUPOBAHUU 3HAHUSMU U YMEHUSAMHU [IpU
UX IIEPEHOCE HA HOBBIE CUTYalUU.

- Ha OIIEHKY «HE 3a4TCHO» OOYYaroIIMiiCS HE MOXKET IMOKa3aTh 3HAHHUS HA IMOPOTOBOM YPOBCHB
c(OPMUPOBAHHOCTH KOMIIETCHIIMMA, T.€. OOyYaIOIIUICS HE IMOKA3hIBaeT 3HAHHWE OCHOBHOTO
Marepuaia B 00bemMe, HEOOXOAMMOM ISl MPEACTOSIIeH TPo(ecCHOHATBEHON NeATEeIbHOCTH, HE
CIoCOOCH apryMEHTHPOBAHHO M TIOCIEIOBATEIIBHO H3JIarath, JOINYCKaeT rpyOble OIMMUOKH B
OTBETaX; HE MOJXKET II0Ka3aTh HWHTEUICKTyaJlbHbIE HABBIKM pPEIICHUS MPOCTHIX 3a7ad. He
MOJTBEPKIa€T OCBOCHHE KOMIIETEHIIUH, IPEAYCMOTPEHHBIX MPOTPAMMOH.



