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JIner akryaauzanuu padoyeil mporpaMmbl

Pabouas mporpamma nepecMoTpeHa, o0cyxieHa u ogoopena st peanmsarmu B 2020 - 2021
y4eOHOM o1y Ha 3acefqannu kapeapsl Duzuku

[IpoTokosn oT 20 r. Ne
3aB. kadenpoii M.b. Apkynuc

Pabouas mporpamma nepecMoTpeHa, 00cyxieHa u ogoopena uist peanmsarmu B 2021 - 2022
y4eOHOM roy Ha 3aceqanuu Kadeapsl DOU3UKU

[Iporokom or 20 1. Ne

3aB. kadenpoii M.B.XpKmec

Pabouas mporpamma nepecMoTpeHa, 00CykieHa u oo0pena uist peanm3armu B 2022 - 2023
yueOHOM rojly Ha 3aceanuu kageapsl DU3NKU

[Iporoxom oT 20 1. Ne

3aB. kadenpoit M.B.XpKmec

Pabouas mporpamma nepecMoTpeHa, 00CykieHa 1 o1o0peHa Jutst peanm3armu B 2023 - 2024
y4eOHOM ro1y Ha 3aceqaHuu Kageapsl Du3nKu

[IpoTokomor 20 . Ne

3aB. kadenpoit M.B.prym/lc




JIner akryaamzanuu padodeil mnporpaMmsl

Pabouas mporpamma nepecMoTpeHa, 00cyxieHa u ogoopena uist peanmsarmu B 2021 - 2022
y4eOHOM o1y Ha 3acefqannu kapeapsl Duzuku

[IpoTokosn oT 20 r. Ne
3aB. kadenpoii M.B. Apkynuc

Pabouas mporpamma nepecMoTpeHa, o0cykieHa u ogoopena uist peanu3armu B 2022 - 2023
y4eOHOM roy Ha 3aceqanuu Kadeapsl DOU3UKU

[Iporokom or 20 1. Ne

3aB. kadenpoii M.B.XpKmec

Pabouas mporpamma nepecMoTpeHa, 00CykIeHa U o100peHa s peanu3auu B 2023 - 2024
yueOHOM rojly Ha 3aceanuu kageapsl DU3NKU

[Iporoxom oT 20 1. Ne

3aB. kadenpoit M.B.XpKmec

Pabouas mporpamma nepecMoTpeHa, 00CykieHa 1 ojo0peHa it peanu3aruu B 2024 - 2025
y4eOHOM ro1y Ha 3aceqaHuu Kageapsl Du3nKu

[IpoTokomor 20 . Ne

3aB. kadenpoit M.B.prym/lc

Paboyas nmporpamma nepecMoTpeHa, 00CyxieHa 1 o100peHa s peanusaryu B 2025 - 2026
y4eOHOM ro1y Ha 3aceqaHuu Kadgeapsl DU3NKu

[IpoTtokonm oT 20 . Ne
3aB. kadenpoit M.B. Apkynuc

Paboyas nmporpamma nepecMoTpeHa, 00CyXxIeHa 1 0100peHa s peanusaiuu B 2026 - 2027
yueOHOM rojy Ha 3acenanuu kKadeapsl Dusuku

[Ipotokom ot 20 . Ne

3aB. xadenpoit M.E.XpKmec




1 Iesu ocBOeHHSI TUCHMILIHHBI (MO/TYJI51)

[TonyueHune CTyneHTaMH OCHOBOIIOJATAIONIMX IPEICTABICHUH O (yHIaMEHTaIbHOM
CTPOCHMM MaTepud © (U3UYECKMX MPHHLUIAX, JIEKANMX B OCHOBE COBPEMCHHOM
€CTECTBEHHOHAYYHOW KapTHUHBI MHUpPa; (OPMUPOBAHHME Y CTYJCHTOB COBPEMEHHOI'O
€CTECTBEHHO-HAyYHOTO MHUPOBO33PCHUS; PAa3BUTUE HAYYHOTO MBIILICHUS M PaCIIUpEHHUE
HAYYHO-TEXHMYECKOTO KpPYro3opa; OBJIAQJICHUE OCHOBHBIMH (DM3MUYCCKHMHU KaTErOPHSIMHU,
HNOHATHSAMH ¥ (QYHIAMEHTAJIbHBIMH (DU3MYECKUMU 3aKOHAMH; IOJIy4CHHE IMPEICTABICHUN O
(byHIaMEHTAJILHBIX KOHIETIIUSIX COBPEMEHHOT'O €CTECTBO3HAHMS KaK Pe3yJIbTaTa HCTOPUIECKOTO
NpOIIECCa; OBJAJICHUE NMPHEMaMH U METOJAMHU PEIICHUS KOHKPETHBIX 3a/1a4 W3 pPa3IMYHbIX
obsiactedl (M3UKH, YMEHHUS BBIJCIMTh KOHKPETHOE (DU3UUECKOE COJCPIKAHHE B IPUKIATHBIX
3amavax Oyaymied npodeccHOHaNbHOW AEATENbHOCTH; (OPMHUPOBAHHWE HABBIKOB IMPOBEACHUS
(GHU3MUECKOTO SKCHEPHUMEHTA, II03BOJIIOIIMX UM BIIOCJICJACTBUU OBJIAJCTh KOMILICKCOM
komnereHuii, npexycMoTpeHHbx I'OC BO o nanpasienuto nmoarorosku 21.05.04 «"oproe
TeIo».

2 MecTo TMCHMIIIMHBI (MOYJIs1) B CTPYKTYpe 00pa3oBaTe/IbHOI MPOrpaMmsbl

Huctunnuna ®duzmka BXOAUT B 0a30BYH0 YacTh Y4eOHOTro IjiaHa 0Opa3oBaTebHOU
MIPOTrPaMMBHI.

Jnst  u3ydeHHus  TUCHMIUIMHBI ~ HEOOXoauMbl  3HaHWs  (YMEHUs,  BIAJCHUS),
chopMUpOBaHHBIC B pE3yNIbTaTe U3yUEHUS AUCITUTUTHH/ TPAKTHK:

Jucuunnuuna «®Pusnkay Oazupyercs Ha  €CTECTBEHHOHAYUHBIX  JTUCIUIUIMHAX:
MaTeMaTuka, pu3rka, XuMusi B 00bEME CpeTHEH IIIKOJTHI.

3Hanus (yMEHHs, BIAJCHUS), TTOJYICHHBIC P U3YUYEHUU NaHHOW MUCIUIUIMHBI OYyTyT
HEO0OXOUMBI JTsl U3YYSHUS TUCIUTUTAH/TIPAKTHK:

MexaHunka

ConpoTuBieHNE MaTEPUATIOB

I'mppomexanuka

[IpuknagHas MmexaHuka

DIIEKTPOTEXHUKA

TennorexHuka

[ToaroToBka K ciaue v ciaya rocyAapCTBEHHOr0 HK3aMeHa

3 Komnerenuuu odyuyarwierocsi, opMupyemMbie B pe3yJibTaTe 0CBOCHUS

AUCUUIJIMHBI (MOXYJISA) M IIJIAHUPYEMbIe pe3yJbTaThl 00yUeHUus

B pesynpraTe ocBOeHHMS IUCHUILUIMHBI (Monyns) «Dusuka» oO0y4aromuiicss IOJKeH
00Ja1aTh CIeAyIONMMI KOMIIETEHIUSIMU:

CTpyKTYypHBII [Tnanupyemsble pe3ysbTaTbl 00y4eHHUs
JIEMEHT
KOMIETEHIIMH

OK-1 cnocoOHOCTBIO K a0CTPAaKTHOMY MBIIUICHUIO, AHAIHU3Y, CHHTE3Y

3HaTh OCHOBHBIE 3aKOHBI (PU3UKH B 00J1aCTH MEXAHUKH, CTATUCTUYECKON (PU3UKU U
TEPMOAMHAMMKH, SJIEKTPUYECTBA U MarHETU3Ma, BOJTHOBOW M KBAHTOBOM
OTI-THKH, aTOMHOM U siIepHOM PU3UKM U GU3UKU TBEPIOTO Teja, TPAHULIBI
HIPU-MEHUMOCTH 3TUX 3aKOHOB U (PM3UYECKYIO CYIIHOCTh SIBJICHUHN U
IIPOLIECCOB, TPOUCXOJAIINX B IIPUPOJIE.

YMmeTh IIPUMCHATDH (1)1/13I/II-ICCKI/IC 3aKOHBbI 1 q)HSHKO'MaTeMaTI/I‘leCKI/Iﬁ arrapar ajd
pCUICHUS HE TOJIBKO THIIOBBIX, HO U 0oJiee CI0KHBIX HECTAHAAPTHBIX 3a/1a4 B
paMKax (bI/I3I/IKI/I 1 CMCXHBIX JUCHUIIIINH




Bnazets

MPAKTUYECKHUMH HABBIKAMH HCIOJB30BAHUS YIEMEHTOB (PH3UIECKOTO
IKCIIEPUMEHTA U perieHus] GU3NYSCKUX 3a]1a4 Ha JPYTUX TUCITUTUINHAX;
HaBBIKAMU U METOJIMKaMu 0000IIeHHs pe3y/IbTaTOB PEIICHUS 3a/1a4,
IKCIIEPUMEHTATILHOU JIEATCIILHOCTH,

METOJaMH YKCIIEPUMEHTAIHHOTO UCCIIeIOBaHUS B (r3uKe (TUIAHUPOBAHUE,
MMOCTaHOBKA U 00pab0TKa IKCTICPUMEHTA);

HaBBIKAMU MEXKTUCITUTUTMHAPHOTO TPUMEHEHUS 3aKOHOB (PH3UKH.

OIIK-4 roTOBHOCTbHIO C €CTECTBEHHOHAYUHBIX O3UIMI OLIEHUBATh CTPOEHUE, XMMUUECKUN 1
MUHEPAIBHBINA COCTaB 3¢MHOI KOPBI, MOp(doIornyeckne 0COOEHHOCTH U T€HETUYECKHIE THITBI
MECTOPOKIAEHUM TBEPABIX MOJIE3HBIX UCKONIAEMBIX ITPU PEIICHUH 3a/1a4 110 pallMOHAIbHOMY U
KOMIIJIEKCHOMY OCBOEHHIO T€OPECYPCHOTO IIOTEHIUAIIA HEAD

3Hare

MCTOABI aHalin3a U MOJACIIMPOBAHUA CIIOKHBIX (1)I/I3I/IT-ICCKI/IX MMpoOUECCCOB,
MCTOJbI U MMOAXOABI K TCOPETUUCCKOMY U SKCIICPUMCHTAJIbHOMY
WCCIIEIOBAHUIO, IPUMEHSEMBIE B (PU3HKE U paCIpOCTpPaHSIOLIMECS Ha
Jpyrve o0JacTu 3HaHUM.

Ymets

HCII0JIb30BATh CII0XKHbBIE (PU3NYECKUE MOJIEININ I OIIMCAHUS PeallbHBbIX
MIPOLIECCOB, BBIOMPATh METO/IbI UCCIIETOBAHUS, C TOMOIIbIO IPUOOPOB
U3MepATh (U3NYECKUE BEIMUUHBI, TPOU3BOIUTH 00pabOTKyY
9KCIEPUMEHTAJIbHBIX IaHHBIX, IPOBOJINUTH aHAJIN3 MOJTYUYEHHBIX
pe3yabTaToOB

Bnazets

HaBbIKaMU pabOTHI C LIUPOKUM KPYroM QpU3NYecKuX IpubopoB 1
000pyI0BaHMUS;

METO0/1aMHU MpoBeACHUS GU3NUECKUX U3MEPEHHH, pacueTa BeIUYUH, aHaI13a
MOJIy4YE€HHBIX JIaHHBIX U HaBBIKAMU IJIAHUPOBAHUS HCCIEA0BATEIHCKOTO
mporecca.




4. CTpyKTypa, 00b€éM U coep:KaHue T CIUIIJIMHBI (MOYJIs1)
OO0mas TpyaoeMKocTh auciuIuinHbl coctaiser 10 3agernpix equnun 360 akaa. 4acoB, B TOM

YHUCIIC:

— KOHTaKTHas pabora — 227,8 akaJl. 9acoB:
— ayIuTOpHAas — 222 aKaJl. 4acoB;
— BHeayIuTOpHas — 5,8 akaj. 4acos

— camocTosTenbpHas padbora — 96,5 akas. gacos;

— IMOATOTOBKA K 9K3aMeHy — 35,7 akaJ. yaca

@opMa aTTeCTaluu - 3K3aM€CH, 3a4€CT

AynuropHast 3w
KOHTaKTHas pabota 5 E dopma TEKyILEro
Pasnen/ tema § (B axan. yacax) g E‘ Bun . KOHTPOIIA Kox
[ — s g ©|CaMOCTOTCILHOR YONEBACMOCTHH | /0o o
O 2 &5 paboThI POMEKYTOUHON
Tex. nal. | mpaxT. ERe aTTeCTALIH
3aH. 3aH. | Q) &
1. Ddusnveckre OCHOBBI
MEXaHUKH
MO/ITOTOBKA K
MPAKTUIECKOMY
3aHATHIO;
BBINIOJTHEHUE
MPAKTUIECKUX
1.1 Kunemarnka pabot (M3); MPOBEpKa
MIOCTYNATENbHOT O u 2 421 1 | camocrosrensHOE “Hﬂuzlgiﬁ{]bﬂm OK-1, OIIK-4
2 s
BPALIATEIbHOTO IBIKCHUS u3y4yeHue y‘iC?HOI/I cemmnap No 1
Y Hay4HOH
JIUTEPaTyphbl B TOM
qucIe
3MEKTPOHHBIX
pecypcoB.
1 TIOATOTOBKA K
nabopaTopHOMY,
CEMHHAPCKOMY U
MNPAKTHIECKOMY
3aHATHIO; MpOBepKa
BBITIOTHEHUE WHIUBUAYaJIbHBIX
1.2 JuHamuka MPAaKTUYECKUX 3a7ad4;
MOCTYMATEIBHOTO u 2 411 | 4121 1 pabot (U13); 3aIuUTa OK-1, OIlK-4
BpALIATETIBHOTO IBIKEHUS caMocCTOsITeNbHOE | 1abopaTOpHBIX
U3y4YCHUE YUCOHOM pabot Ne 4;
U HaY4HOU cemuHap Ne 2;
JUTEPATyPHI B TOM
qucie
9IEKTPOHHBIX
pecypcoB.




MO/ITOTOBKA K
71a00paToOpHOMY,
CEMHHAPCKOMY 1
MPAKTHIECKOMY
3aHATHIO; MpoBepKa
BBITIOJTHEHUE HHJIUBHYaIbHBIX
133 MPAKTHIECKUX 3aad;
M'exalj;s:“ COXpaHCHHA B 4 | 63U | 6/tM | 1 | pabor(MI3); samTa OK-1, OIIK-4
caMocCTosTeNIbHOE | 1abopaTopHOH
u3ydeHue y4eOHoi pabotbr Ne 1;
W HaY4HOH cemuHap Ne 3;
JIUTEPATYPHI B TOM
qHCIe
ANIEKTPOHHBIX
pecypcoB.
HOJIrOTOBKA K
nabopaTopHOMY,
CEMHHAPCKOMY 1
HPaKTHYECKOMY
3aHSTHIO; IpOBEpKa
BBITIOJTHEHUE WHMBUYATbHBIX
MPAKTHICCKUX 3a1a4;
L4 Mexarieciie 2 |4 | 41| 1 | paGor (MI3); sauTa OK-1, OITK-4
KoJIeOaHUS U BOJTHBI
caMoCToOsTeNbHOE | J1abopaTOPHBIX
u3ydeHue y4eOHoii| pabdor Ne 5, 7;
U Hay4HOH cemuHap Ne 4;
JIUTEPATYPHI B TOM
qucie
IEKTPOHHBIX
pecypcos.
HOJTrOTOBKA K
nabopaTopHOMY,
CEMHHAPCKOMY U
HNPaKTHYECKOMY IpOBEpKa
3aHSTHIO; WHMBHIYaJIbHBIX
BBITIOJTHCHUE 3ajad;
1.5 PenstuBucrckas MPAKTHACCKIX oTHeT 0
2 4/11 | 2,2 pa6ot (U3); BBITIOJTHEHU T OK-1, OIlK-4
MEXaHHKa .
CaMOCTOSITEIIbHOE BUPTYAJIbHOM
U3y4YeHHE YYeOHOI| mabopaTopHBIX
W HaY4YHOU paboter Ne 1;
JUTEpaTypbl B ToM|  cemuHap Ne 5;
qucie
AIIEKTPOHHBIX
pecypcos.
Wroro no pasaeny 12 | 14/51 | 22/71 | 6,2
2. Crarucrnyeckas (¢u3uKa Hu
TEPMOJMHAMHKA
HOIrOTOBKA K
nabopaTopHOMY,
CEMHUHAPCKOMY U
OPAKTHYECKOMY
3aHATHIO, IpOBEpKa
BBITIOJTHCHUE WHIUBHIYaTbHBIX
2.1 Crarucruueckast TPaKTHICCKHX sanad,
- 1 2 411 | 411 2 pabot (U13); 3alUTa OK-1, OIlK-4
caMmocTosiTenbHoe | abopaTopHOit
u3ydeHue yaeOHoi| pabdorsr Ne 11;
U Hay4HOU cemuHap Ne 6;
JIMTEPATYPHI B TOM
YHCIIe
JIIEKTPOHHBIX
pecypcos.




2.2 TepmonuHamMuKa

4 4211

6/11 1 pa6ot (MA3);
CaMOCTOSITEIIFHOE

u3ydyeHue yueOHoi

CEMHUHAPCKOMY

3aHATHIO,
BBITIOJTHCHUEC
MPaKTUICCKUX

U Hay4HOH

qHCIe
ANIEKTPOHHBIX
pecypcoB.

HOJITOTOBKA K
71a00paToOpHOMY,

MPaKTUICCKOMY

JIMTCPATypPhl B TOM

n

IPOBEpKa
HH/IUBHYaIbHBIX
3a/ad;
3ammra
71ab0paTOpHO
paboter Ne 14;
cemuHap Ne 7;

Uroro no pazneny

6 8/31

1021

3. DNEKTPUYECTBO U MarHETH3M

mojie B
BCIICCTBC

BaKyyM€ U

3.1 DnekrpocTaTHUecKoe

B

4 4/11

6/11

HOJIrOTOBKA K
nabopaTopHOMY,
CEMHHAPCKOMY 1
HPaKTHYECKOMY
3aHSTHIO;
BBITIOJTHCHUE
HPAKTHYCCKHX
pabot (M3);
CaMOCTOSITEIIBHOE
u3ydyeHue yueOHoi
U Hay4HOH
JUTEPATyphl B TOM
qucie
INEKTPOHHBIX
pecypcos.

HpOBEpKa
WH/IUBUYaJTbHBIX

3a1a4;

3amuTa
nabopaTopHOit
pabotsl Ne 21;
cemunap Ne 8;

3.2 IMocrosiHHBIN
3JIEKTPUIECKHI TOK

421 | 6/21

MIO/ATOTOBKA K
nabopaTopHOMY,
CEMHHAPCKOMY U
MPAKTUIECKOMY
3aHATHIO;
BBITIOTHEHUE
MPAKTHIECKUX
pa6ot (U3);
CaMOCTOSITENBEHOE
U3y4YCHUE YYCOHOM
Y HAyIHOH
JIUTEPATyphl B TOM
qucne
JIEKTPOHHBIX
pecypcoB.

pOBEpPKa
WHIUBUAYATBHBIX
3a/1a4;

3amuTa

nabopaTopHOH
paboter Ne 24;
cemuHap Ne 9;

3.3 MarauroctaTn4eckoe

rmojie B BakyyMeé U B

BEIIECTBE

4/11

MIOATOTOBKA K
CEMHHAPCKOMY U
MPAKTHIECKOMY
3aHSATHIO;
BBITIOJTHEHUE
MPAKTHIECKUX
pabor (U]13);
CaMOCTOSITENEHOE
U3YyUYCHUE YUCOHOM
U Hay4HOU
JIUTEPATYPHI B TOM
qucie
DIEKTPOHHBIX
pecypcoB.

IpOBEpKa

OK-1, OIIK-4

OK-1, OIIK-4

OK-1, OIIK-4

WHIUBHUAYATBHBIX
3a/1a4;
cemuHap Ne 10;

OK-1, OIIK-4




HOJITOTOBKA K
71a00paToOpHOMY,
CEMHHAPCKOMY 1
MPaKTHYECKOMY
3aHSATHIO; IpOBEpKa
3.4 ONeKTpOMarHUTHAs BBITIOJTHEHHUE WHINBHIYaIbHBIX
MHITYKIHSL MPaKTHYECKHUX 3ajad;
OJeKTpOMarHUTHbIE 6 6/31 | 6/11 2 pa6ot (MA3); 3aluTa OK-1, OIIK-4
xonebanus. IlepemeHHbIH caMocTosTeNbHOe | J1abopaTOpHBIX
JNEKTPUYECKHI TOK u3ydeHue yaebHoi| pabdot Ne 27, 28;
U Hay4HOH cemuHap Ne 11;
JIUTEPATYPHI B TOM
qHCIe
ANIEKTPOHHBIX
pecypcoB.
Hroro 1o pasneny 18 | 14/611 | 22/5SU | 5
Hroro 3a cemectp 36 [36/1411|54/141 | 14,2 9K3aMeH
4. OnTuka
HOJIrOTOBKA K
nabopaTopHOMY,
CEMHHAPCKOMY U
HPaKTHYECKOMY
3aHSTHIO; 1POBEPKa
BETIONHEHAE WHIUBHIYaTbHBIX
3a1a4;
4.1 BonHoBas  onTHKA MPaKTUIECKUX
(uaTephepenims, 8 831 | 831U | 20 pa6ot (M3); na6i‘$ﬁ?ﬂmx OK-1, OIIK-4
JTUQpaKus, TONSIPU3aLIHs) CaMOCTOATENbHOE pabor Ne 32, 34,
U3y4YCHHE yqefiﬂon 35:
1 HayTHO! cemuHap Ne 12;
JUTEPATyphl B TOM
qucie
INEKTPOHHBIX
pecypcos.
HOJTOTOBKA K
nabopaTopHOMY,
CEMHUHAPCKOMY U
HPaKTHYECKOMY
3aHSTHIO; IpoBepKa
BBITIOJTHEHHUE UHINBHIYaTbHBIX
MPaKTHIECKHUX 3ajad;
4.2 KBaHTOBasl ONTHKA 6 6/31 | 6/21 | 20 pa6ot (U3); 3aluUTa OK-1, OIlK-4
caMmocTosiTensHOe |  1abopaTopHOH
u3ydeHue yueOHoit| paborer Ne 36;
Y HaY4YHOU cemuHap Ne 12;
JUTEPATypHI B TOM
4ncIe
ANEKTPOHHBIX
pecypcos.
HWroro no pasaeny 14 | 14/611 | 14/51 | 40

5. dusuka atoma




MO/ITOTOBKA K
71a00paToOpHOMY,
CEMHUHAPCKOMY U
MPAKTHIECKOMY
3aHATHIO; MpoBepKa
BBITIOJTHEHUE WHIMBUYaJIbHBIX
MPAKTHIECKUX 3aad;
5.1 ®usznka aroma 2 6 6/31 | 6/31 | 10 pa6ot (MA3); 3aluTa OK-1, OIIK-4
caMocTosTeNbHOe | J1abopaTOpHBIX
n3ydeHue yueOHou| pabor Ne 41, 42;
U Hay4HOH cemuHap Ne 13;
JIUTEPATyphl B TOM
qHCIe
ANIEKTPOHHBIX
pecypcoB.
Hroro 1o pasneny 6 6/31 | 6/31 | 10
6. @wusumka TBEpIOro Tena.
DJeMEHThI KBAHTOBOH (DU3UKH
TO/ITOTOBKA K
nabopaTopHOMY,
CEMHHAPCKOMY;
BBITTOJTHEHUE HpOBEpKa
MPAKTHICCKUX | WHIMBUAYAJIBHBIX
6.1 dusmka TBEpAOTO TENA. pabot (M3); 3a1ay;
DJIeMEHTHI KBaHTOBOM | 2 6 6/211 | 6/3U 20 | camocrosTensHOE 3aluTa OK-1, OIIK-4
¢uzukn u3ydeHue y4eOHoil| maboparopHOi
U Hay4HOH pabotsl Ne 44;
uTepatypsl B ToM| cemuHap Ne 14;
qucie
JNEKTPOHHBIX
pecypcoB.
HUroro no pazzpeny 6 621 | 6/31 | 20
7. Ousuka aapa u
9JIEMEHTapHBIX YaCTHUI]
MO/ATOTOBKA K
CEMHHAPCKOMY U
MPAKTUIECKOMY
3aHATHIO;
BBITIOJTHEHUE
MPAKTHIECKUX MpOBEpKa
7.1 @muka sapa U 2 6 631 | 631 | 123 pabot (M3); I/IH,I[I/IBI/I,I[yaJ:IbeIX OK-1, OIIK-4
9JIEMEHTaPHBIX YaCTHUI] CaMOCTOSITENBEHOE 3ajay;
u3ydeHue yueOHoit| cemuuap Ne 15;
Y HAyIHOH
JIUTEPaTyphl B TOM
qucne
JIEKTPOHHBIX
pecypcoB.
Wroro no pazaeny 6 6/31 | 6/31 | 12,3
Hroro 3a cemectp 32 |32/141|32/1411| 82,3 3a4éT
Uroro o aucuuiuinye 68 |68/281|86/281| 96,5 sk3amen, 3ayer |OK-1,0IIK-4




5 O0pa3oBaTte/ibHbIE TEXHOJIOTHH

[Ipu peanuzanmmMu pa3IUYHBIX BUAOB y4eOHOUM paboTbl Hambosee >PPeKTHBHBIC
pe3yabTaThl OCBOCHUS JUCHUIUIMHBI «DH3MKa» MA0T TPaTUIHOHHBIE 00pa30BaTEIbHBIC
TEXHOJIOTUH,  TEXHOJIOTUM  TPOOIEeMHOro  OOydYeHHs, WHTCPAKTUBHBIC  TEXHOJIOTHH,
MH(POPMAIMOHHO-KOMMYHUKAITMOHHBIE 00pa30BaTeIbHbBIC TEXHOJIOT HH.

1. ®opmbl y4eOHBIX 3aHATHH C HCTIOIb30BAHUEM TPAAULIUOHHBIX TEXHOJIOTHH:

WudopmanmionHas  JIGKIMsS—  TOCIENOBATEIbHOE  HW3JIOKEHHE  Marepuaisa B
JUCUMIUIMHAPHOM JIOTMKE, OCYILECTBISEMOE INPEUMYIIECTBEHHO BepOaJbHBIMU CpPEICTBAMU
(MOHOJIOT TIpeToIaBaTes).

Cemunap — Oeceia mperno1aBaTesis U CTyI€HTOB, OOCYK/ICHHUE 3apaHee MO0 TOBICHHBIX
COOOHmIEHNH TIO KaXIOMy BONpPOCY IUJJaHAa 3aHATHS C EIWHBIM ISl BCEX IepeyHeM
peKoOMeHAyeMOM 0053aTeIbHON U AOTIOJIHUTENBHOM JTUTEPATYPHI.

[IpakTueckoe 3aHsTHE, MOCBALICHHOE OCBOCHHIO KOHKPETHBIX YMEHHMH M HABBIKOB IO
MPEI0KEHHOMY aIrOPUTMY.

JlabopaTtopHas paboTa — opranuzaius yaueOHON paboThI C peaTbHBIMH MAaTepUaTHLHBIMU U
MH(OPMALIMOHHBIMU OOBEKTaMHU, SKCIIEpUMEHTaJIbHas padoTa C aHaJOTOBBIMU MOJEISAMU
peanbHBIX 00BEKTOB.

2. ®opMBI yUeOHBIX 3aHATHH C UCTIOJIB30BAaHUEM TEXHOJIOTUH MPOOIEMHOTO 00yICHUSI:

[IpoGnemuast nekuust — U3MOKEHUWE Marepuaia, IMpeanoaralonee MNOCTaHOBKY
MpoOJeMHBIX U JUCKYCCHOHHBIX BOIIPOCOB, OCBELIEHHE PAa3IMYHBIX HAaYyYHBIX MOJXOJIOB,
aBTOPCKHE KOMMEHTapHH, CBSA3aHHBIE C PAa3IMUYHBIMU MOJEISMU HHTEPIpPETALUU H3y4aeMoro
Marepuana.

[IpakTnueckoe 3aHaTHEe B (opMe MpakTUKyMa — OpraHu3ainus ydeOHOW paboThl,
HalpaBJieHHass Ha pelleHue KOMIUIEKCHOM y4eOHO-TI0O3HABATENIbHOW 3ajauu, TpeOyromend oT
CTYJCHTa MPUMEHEHUS KaK Hay4HO-TEOPETUUECKUX 3HAaHUH, TaK ¥ IPAKTUYECKUX HABBIKOB.

3. ®opMbl yueOHBIX 3aHATUHN C UCIIOJIH30BAaHUEM CIICIIMATU3UPOBAHHBIX HHTEPAKTUBHBIX
TEXHOJIOTUH:

Jlexusi «0OpaTHOM CBSA3M» — JIGKIMSI-TIPOBOKAIMs (M3JI0KEHUE MaTepHuala ¢ 3apaHee
3a-TUIAaHUPOBAHHBIMU OITMOKAaMH ), TIEKIHsI-0ece1a, JeKIHsI-TUCKYCCHS.

CeMuHap-IucKyccHsl — KOJUIEKTMBHOE OOCYXJIEHHE KaKoro-jiubo CIOPHOTO BOIpPOCa,
npoOieMbl, BBISIBICHHE MHEHUH B rpynmne (MEXrpynmoBOM AMaior, JIUCKYCCHSl Kak
CIIOP-1IMajor).

4. ®opmbl yueOHBIX 3aHATUN C UCIOJIb30BaHWEM UH(POPMAIMOHHO-KOMMYHUKAITMOHHBIX
TEXHOJIOTUH:

Jlexnusi-Bu3yanusanus. — HU3J0KEHUE COJIEpP)KaHUsA COIPOBOXKIACTCS Ipe3eHTaluei
(meMoHcTpanuei yueOHbIX MaTEpPHUAJIOB, MIPEICTABICHHBIX B PAa3IMYHBIX 3HAKOBBIX CUCTEMaX, B
T.4. WILTIOCTPATUBHBIX, TPaQUUECKUX, ayJU0- U BUJCOMATEPHAIIOB).

[IpakTueckoe 3aHsATHE B (QopMe TMpe3eHTAMH — MPEACTaBICHUE pPE3YIbTaTOB
MIPOEKTHON HIIM HCCIEA0BATEIbCKON JESITENbHOCTH C KCIOJIb30BAaHUEM CIIEIUATH3UPOBAHHBIX
MIPOrPAMMHBIX CPEI.

6 YueOHO-MeTOAMYeCKOE 00eciedeHre CAMOCTOSITeIbHOI PadoThl 00yUYaroLIuXCst
[IpencraBneno B npunoxxenuu 1.

7 OuneHoYHbIe cpecTBA ISl IPOBeAeHUs IPOMEKYTOYHOM aTTecTaluu
IIpencraBieHbl B IPUIIOKEHUH 2.

8 YueOoHo-MeTOAMYecKOe H HH(OPMALIMOHHOE 00ecTiedeHue TUCIUITHHBI (MOTYJIs1)
a) OcHoBHasi TUTEpaTYypa:
1. Temunuenko, B.. ®usuka [dnekTpoHHsIii pecype] : yueonuk / B..



Hemumuenko, N.B. Jlemumuenko. — 6-e uzf., nepepad. u gomn. — M.: UTHOPA-M, 2016. — 581 c. —
Pexxum J0-CTyma: http://znanium.com/bookread2.php?book=469821 -
ISBN:978-5-16-010079-1.

2. Kysnemnos, C.M. ®usuka: Mexanuka. MexaHudyeckue KojeOaHHs M  BOJIHBIL.
Moneky-nspHas ¢pusuka. TepmoauHamuka [DneKTpoHHBINH pecypc] @ Yueonoe mocodue / C.U.
Kysnenos. - 4-e uzn., ucrp. u goi. - M.: By3osckwuii yueOnuk: HUL] MHOPA-M, 2014. - 248 ¢c. —
Pexxum nocryna: http://znanium.com/bookread2.php?book=412940 — ISBN 978-5-16-101026-6

3. Kyznenos, C.1. ®u3uka: OCHOBBI AJIEKTPOANHAMHUKH. DJIEKTPOMArHUTHBIE KOJIEOaHUs
Y BOJIHBI [ DNIeKTpOHHBIH pecype] : Yuebnoe nocodue / C.1. Ky3nenos. - 4-€ u3n., ucmp. u A0l -
M.: ByzoBckuii yueOnuk: HUL[ HNHDPA-M, 2015. - 231 c. — Pexum pgocryna:
http://znanium.com/bookread2.php?book=424601 — ISBN 978-5-16-101657-2

4. Ky3neno, C.M. ®dwusuka. BonnoBas onrtuka. KBaHTOBas mnpupona H3IydeHUS.
DrieMeH-Thl aTOMHOM | siiepHO# pusuku [ DnaekTpoHHbIi pecype] @ Yueo. noc. / C.U. Ky3Hemnos,
AM. Jlunep - 3-€ uzn., nepepad. u mom. - M.: By3os. yue6.: HUI] MH®PA-M, 2015 - 212 c. —
Pexxum noctyna: http://znanium.com/bookread2.php?book=438135 — ISBN 978-5-16-100426-5

5. Poraues H. M. Kypc ¢usuku [Tekcr] : yue6Hoe nmocodue / H. M. Poraues. - CII6. u ap.
: Jlanw, 2008. - 447 c. : wu, tpad., cxembl, Ta0n. - (YueOHUKH s By30B . CrienuanbHas
JTUTEpa-Typa).

0) JlonosiHUTEILHAS JIUTEPATYpa:

1. Uponos, N.E. 3amaun no obmeii pusuke [Tekcr] : yued. mocodue / U.E. Upomos. —
12-e¢ u3n., crep. — CII6.: Jlans, 2007. — 416 c.: wr. — (YueOHukn g By30B. CrienuanbHas
mutepatypa). — ISBN 978-5-8114-0319-6.

2. Yepros, A.I'. 3amaunuk no ¢usuke [Tekcr] : yued. mocodue / A.I'. Ueptos, A.A.
Bopob6reB. — 8-¢ uzn., mepepab. u gomn. — M. : ®usmariur, 2008. — 640 c.: wn. — ISBN
9875-94052-145-2.

3. Pemenue 3amay mo kypcy o6mieit ¢usuku [Tekct]: yue6. mocobue / [H.M Poraucs,
I'.YO. bananauna, W.I1. 3aBepmmackuid u ap.]; mox pea. H.M. Porauesa. — 2-e u3z., ucnp. —
CIIG.: Jlanb, 2008. — 304 c.: un. — (YueOuuku mj1s1 By30B. CrieninaabHas JIMTEpaTypa)

4. CnpaBo4HuK 110 pusuke. Popmyiisl, TabauIbl, cxemsl. [Tekct] : mep. ¢ Hem. / mof pen.
X. Irekepa, mox pen. K. B. Cmupnora. - M. : TEXHOC®EPA, 2009. - 1262 c. : w1, rpad.,
TaomI.

B) MeToauyecKkue ykazaHus:

1. Mexanuka. MonekymnsipHas ¢uszuka u TepMmoauHamuka [Tekct] : maGopaTopHBIH
npaktukyM o ¢usuke / E.H. Acranos [u ap.]; mox pen. FO.I1. Koukuna. — MarHuToropck:
W3n-Bo Marauroropck. roc. Tex. yu-ta uM. [.I1. Hocosa, 2011. — 103 c.

2. Dnektpocraruka. [TocrostHubii TOK [Tekcer] : JlabopaTopHbIi IpakTHKYM 10 (usuke /
M.B. BeuepkuH [u np.]. — Marauroropck: M3n-Bo MarHutoropck. roc. Texs. yH-ta uMm. .M.
Hocosa, 2011. - 60 c.

3. Dnexrpomarnerusm. Ontuka [Tekcr] : mabopaTopHbI MPAKTUKYM MO TUCHMILIMHE
«®uzuka» 17l CTYICHTOB Beex crenanbHocteit / M.Bb. Apkynuc [u ap.]. — Marautoropek: ['OY
BIIO «MI'TV», 2009. - 102 c.

4. Capuenko, IO.M. IlepemeHHBI TOK [DIEKTPOHHBIM pecypc] : mabopaTOpHBII
npaktukyM / F0.U. Casuenko, O.H. Bocrpokuyrosa, H.1. Mumenesa ; MI'TY. — Marauroropck
: MI'TY, 2018. — 1 anekrpon. Onr. Tuck (CD-ROM). — ISBN 978-5-9967-1151-2.

5.0u3nka atoma, TBEpPAOTo Tela, siipa: MHCTPYKIMS MO BBIMOJHEHHIO Ja0OpaTOPHBIX
pabot no ¢u3uke s cTyaeHToB Beex crnienuanbHoctelt / B.K. benos [u ap.]. — Marauroropck:
I'OY BIIO «MI'TVY», 2007. — 48 c.


http://znanium.com/bookread2.php?book=469821
http://znanium.com/bookread2.php?book=412940
http://znanium.com/bookread2.php?book=424601
http://znanium.com/bookread2.php?book=438135

r) [IporpamMuoe o6ecnneuenue u UHTepHeT-pecypcen:

IIporpammHoe o0ecnieuenne

Haumenoanue [10 Ne norosopa Cpok AeicTBUS JIMLICH3UN
MS Windows 7
Professional(st 1-1227-18 o1 08.10.2018 11.10.2021
KJIACCOB)
MS Windows 7
Professional (s N-757-17 ot 27.06.2017 27.07.2018
KJIACCOB)
MS Off_lce 2007 Ne 135 o1 17.09.2007 OeccpodHo
Professional
Kaspersky Endpoint
Security ms J1-300-18 o1 21.03.2018 28.01.2020
6usHeca-CtaHapTHBII
7Zip ¢B0001HO pacrpoctpansemoe [10 0OEeCCPOYHO

IIpodeccuonasibHble 02361 JAHHBIX 1 HHPOPMAIMOHHBbIE CIIPABOYHBIE CHCTEMBI

Hassanue xypca

CcplUIKa

DnexkTpoHHas 0a3a mepuoanveckux u3ganuii East View

Information Services, OO0 «M1BUC»

https://dlib.eastview.com/

ITouckoBas cucrema Axkagemus Google (Google Scholar)

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

Nudopmanmonnas cucrema - EamHOE OKHO [OCTyma K

HHOOPMAITMOHHEIM pecypcaM

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

9 MaTepuajibHO-TeXHHYECKOE oDecnevyeHne TUCIUIIINHBI (MOTYJIs1)

MaTepI/IaJ'IBHO-TeXHI/ILIeCKOG oOecnieueHue JUCHUIIIINHBI BKIIFOYACT:



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

JlexuMOHHAs ayIMTOPHS BKIKOYACT:
MynbTUMeUHHBIC CPEICTBA XPAHEHHUS, TIEPEeJauy U MPeICTaBICHI HHPOPMAIIHH.

JIaGopatopus «MexaHUKH, MOJIEKYIAPHON (PU3UKH ¥ TEPMOIUTHAMUKI BKIIOYAET:

1. bBainuctuueckne MasiTHUKH.

2. Mastuuk ObepoOeka.

3. ®u3nvecKuii MasTHHK.

4. Nocka I'anbTOHA.

5. JlabopaTopHasi ycTaHOBKA /ISl MCCIIEIOBAHUSL paclpeesieHUus] TEPMOIIEKTPOHOB 110
MOJYJIIO UX CKOPOCTH.

6. JlaGopaTopHass ycTaHOBKa Il ONpEACICHUs IOKa3zaTellel aanadbaThl Y METOJIOM
Knemana u /le3opma.

7. JJabopaTopHasi ycTaHOBKa JJIsl IPOBEPKH 3aKOHA BO3pACTaHMs SHTPOIHMH B Ipoliecce
¢ ¢y3un ra30B Ha MOJIEININ IEpEMEIINBAHUS IIAPOB.

8.JIaboparopHas ycTaHOBKaA [yl IPOBEPKU 3aKOHOB BO3pacTaHUs SHTPOIUU B IIPOIECCEe
TEII000MeHa.

9.YcraHoBka J5abopaTopHasi s M3y4eHUS 3aBHCHUMOCTH CKOPOCTH 3BYKa OT
temieparypbl «MD-C3-M»

10. VYcranoBka naboparopHas Il HCCIEAOBAaHUS TETUIOEMKOCTH TBEPAOTO Tea
«MOD-TET-M».

11. YcranoBka y1abopatopHas Il ONpeaesieHrs YHUBEPCAaTbHON Ta30BOM MOCTOSTHHOM
«M®-OT'TI-M».

12.Crenp 1abopaTOpHBIH ra30BbI€ MPOLIECCHI.

13. MepuTeNnbHbIi HHCTPYMEHT.

JlaGopaTopust «DNEKTPUIECTBA U ONITUKW BKIIFOYACT:

1. JJaBopaTopHas ycTaHOBKa JUIsSl KCCIIEIOBAHUS DJIEKTPOCTATHUECKOTO TOJISl C TOMOIIBIO
OJIMHAPHOTO 30HAA.

2. YcraHOBKa JI1s1 LIYHTUPOBAHUS MIIITHAMIIEpMETpa.

3. YcraHoBKa abopatopHasi 1Sl ONpeIeIeHUs] UHAYKTUBHOCTH COJICHOMIa 1 MarHUTHOM
MIPOHUIIAEMOCTH.

4. YcranoBka naboparopHasi JUlsl M3Y4EHHUs pPE30HAHCA HAINPSHKEHUM U ONpeAeseHUs
WHJIYKTUBHOCTHU

5. JlaboparopHasi ycTaHOBKa JJIsl U3y4YEHHs JJIUHBI CBETOBOW BOJHBI U XapaKTEPUCTUK
TU(PPaKIMOHHOMN PEIIETKH.

6. JlabopaTopHasi ycTaHOBKa AJIsl OINpENETeHHs] paauyca KPUBU3HBI JUH3bI U JJIMHBI
CBETOBOM BOJIHBI C MIOMOUIBIO Kojel] HproToHa.

7. JlaGopaTtopHas ycTaHOBKa Uil ONpEIENICHHs KOHLIEHTPAlMd PAcTBOPOB caxapa H
MIOCTOSIHHOM BpaleHusl.

8. MepuTenbHbIil HHCTPYMEHT.

JIaGopatopus «AToMa, TBEPJOI0 TeNa, Apay BKIIOYACT:

1. JTaboparopHas ycTaHOBKa JJIs1 U3y4€HHsI BHEIIHeTo (oTorddexra.

2. YcTaHOBKa JUIsl M3Yy4EHMs CIIEKTpa aTOMa BOAOPOAA M OIpeNesIeHUs] MOCTOSHHOM
Pun6epra.

3. YcraHoBka nabopaTopHas UIsl OTIpeiesIeHus OTeHIMaja Bo30yKeHus ras3a.

4. YcTaHOBKa JUIsl OTIpe/ieNIeHus] JUTMHBI Tpo0era yacTull B BO3yXe.

5. MepuTenbHbIi HHCTPYMEHT.

AynuTopun Jyisl TPYNIIOBBIX U MHAWBUYAJIBHBIX KOHCYJIBTALUN, TEKYIIETO KOHTPOJISA U
IIPOMEKYTOYHOU aTTECTALIUU BKIKOYAKOT: MHTEPAKTUBHAS JOCKA, IPOCKTOD;
MynbTUME IMHBINA TPOEKTOP,dKPaH.



Aynutopun JUisi CaMOCTOSITEIBHOW paboThl € BBIXOJOM B MHTEpHET M C JOCTYyIIOM B
AIIEKTPOHHYIO HH()OPMAITMOHHO-00Pa30BaTENIbHYIO CPEly YHUBEPCUTETA.

KOMITIBIOTEPHBIE KJIACChl; YMTAJIbHbIE 3aibl OMOMMOTEKH [lepcoHanbHble KOMIIBIOTEPHI €
naketom MS Office, ¢ Bbixomom B HHTepHET © ¢ JOCTYIOM B 3JCKTPOHHYIO
MH(POPMAIIMOHHO-00pa30BaTENbHYIO  Cpelly  YHMBEPCHTETa  BKIIOYAIOT:  [EPCOHAIBHBIC
komrbtoTepsl ¢ makerom MS Office.

[lomemenne Ui XpaHeHHS H  NPOQWIAKTUYECKOTO OOCITYy)KUBaHHUS y4eOHOTO
00OpyIOBaHUS BKJIIOYAIOT: CTEIUIAXH, CEH(BI JUId XpaHeHHs y4eOHOro 00OpyIOBaHUSL
WNHcTpyMeHTHI 1Sl pEMOHTa 000pYAOBaHMUSI.



IIpuioxenue 1
6 YueOHO-MeTOqMYECKOE OOecTIeYeHHe CaMOCTOAATEILHOH PadoThl 00y4arouXxcst

[To muctunnne «Pu3nKa» NpelyCMOTPEHA ayIUTOPHAs U BHEAYAUTOPHAsL CaMOCTOSITEIIbHAS
paboTa oOyJarommxcs.

AYI[I/ITOpHaSI CaMOCTOATCIIbHAA pa60Ta CTYACHTOB IpeAnojaract pCiCHUC KOHTPOJBbHBIX 3aaa4
Ha MPAKTUYCCKUX 3aHATHUAX.

Ilpumepnuie ayoumopnvie konmpovtvie pavomol (AKP):
1 cemecTp

KoutpoabHnas padora Ne 1 «®u3uveckne 0CHOBbI MEXaHUKW

3aganme 1. Pamuyc-BeKTOp YaCTHUIIBI OTIPEIEISIETCS BRIDOKEHUEM F = 3t% +4t%] + 7k , rael, J,K -
eIMHUYHBIC BeKkTOopa ocelt X, Y, Z. Berauciuts: 1) myTh S, poiiieHHbIH qacTuIiei 3a nepsbie 10c,

2) MoIynb TiepeMenIeHust Ar 3a Toxe Bpems, 3) yckopenue gactuisl. OtBer: S=500M, Ar=500m,
a=10 m/c?.

3ananue 2. Kosneco Bpanjaercs BOKpYr HEMOABUKHOW OCH TaK, 4TO yroJl TOBOPOTA 3aBUCHUT OT
BPEMCHHU 110 3aKOHY ¢ =10+20-t-2-t*. Haiiti: 1) cpesiHee 3Ha4eHHE yrIOBOi CKOPOCTH (o) 3a

MIPOMEXYTOK BpeMeHH OT =0 710 ocTaHOBKU; 2) yrI0BO€ YCKOPEHNE B MOMEHT OCTAaHOBKHU KOJIeCa;
3) moHOE YCKOPEHHUE TOUKH, Haxoasmelcst Ha paccTostHuu 0, 1M 0T ocH BpalieHus 11 MOMEHTa
Bpemenn t=4 ¢. Otser: 10 pan/c; -4 pan/c?; 1,65 m/c?,

3ananue 3. [1o ropu30HTAIBLHON NOBEPXHOCTH ABUIKETCS TEJIO MACCOM M=2 KT MO/ JCHCTBUEM
cunsl F=8 H, nanpasnenHoit nos yriom a=60° k ropusonTty. HaiiTn paccrosHue, KOTOpOe
MIPOLILIO TEJIO, €CIH €r0 CKOPOCTh YBEIHUMIach ¢ 3 10 5 M/c, a Kod(h(HULIMEHT TPEHUS MEX LY
TEJIOM U MOBEpPXHOCThIO paBeH U=0,1.01BeT: 5,9 M.

3apanme 4. [1lap maccoit Mi=5 Kr ABMKETCS CO CKOPOCThIO V1= 1 M/C U CTalIKUBaeTcs C
MOKOAIIMMCS IapoM Maccoit Mz=2 kr. OnpeneauTe CKOPOCTH IAPOB MOCIE yaapa. Y 1ap CUuTaTh
yIpyruM, OpsMbIM U nieHTpaibHbiM. OTtBet: 0,43 M/c, 1,43 m/c.

3ananue S. YpaBHeHHE KOIeOaHUM TOUKM UMEET BUJ. x = A-cosalt +7) , e A=0,02 M, 0=7 cl 1

=0,2 c. OnpenenuTs Nepuoa, HaYaIbHYIO (ha3y KojaebaHui TOUKU U €€ YCKOPEHHE B MOMEHT
BpeMenu 1 c. OtBet: T=2 c; 00=0,2r pax; a =0,16 m/c?.

KonTtpoabsnas padora Ne 2 «Cratuctuyeckasi pu3nka 1 TepMOAMHAMHUKA)

3apanme 1. Haiigure ams ra3000pa3Horo a3oTa TeMIeparypy, Ipu KOTOPO CKOPOCTSM MOJIEKYI
V1 =300 m/c 1 V2 = 600 M/C COOTBETCTBYIOT OJMHAKOBBIE 3HAUEHUS (PYHKIIMH pacIipe/ieleHUs

Makcgemna f(V). Otser: 1 _ MV =V*) _ a0
2k In(v, /V,)



3aganue 2. VeanbHblil ABYXaTOMHBIN ra3 00beMOM 5 I ¥ TaBIICHUEM 10 ITa M30XOpUYECKHU
Harpeiu, B pe3yIbTaTe Yero CpeaHssi KHHeTHYEeCKasi SJHEPTHUs €r0 MOJICKYI YBEIIMYIIIACh OT
0,0796 3B 1o 0,0923 5B. Ha ckoJibko mnpu 3TOM U3MEHUTHCA JlaBiieHue raza? B nanpueilem ras
M30TEPMHUYCSCKU PACIIMPHIIN 0 HaYaIbHOTO JAaBieHus. Onpenennure oObeM ra3a B KOHIIE
nporecca. OrBet: yBenuuutcs Ha 0,16 Mlla; 5,8 .

3aganue 3. Onpenenure K03)PUIMESHT TETUIOTPOBOJIHOCTH A a30Ta, €CIIA KOAPPUITUCHT
TMHAMUYECKOH BSI3KOCTH 1) U HEro MpH TeX ke ycnosusax paBeH 10 mklla-c. Otset: A=7,42
MB1/™M-K.

3apanme 4. 12 r a30Ta HaXOAATCS B 3aKPBITOM cocyjie 00bemoM 2 11 nipu Temriepatype 10°C.
Iocye HarpeBaHus JaBIeHHE B cocyse cTano pasHo 10*Mm.pt.ct. Kakoe konuuecTBo Temna Ob110
coobmeHo raszy npu Harpesaaun? Otser: 4,1-10° JTx.

3apanme 5. Cmemanu Boay maccoit mi=5kr nipu temneparype T1=280 K ¢ Bogoit maccoit
my=8kr npu Temmeparype T, =350 K. Haittu: 1) remneparypy 6 cmecu; 2) nusmeHenume
ASsHTpOTINH, Tpoucxosiiee npu cmemmBanuu.  OteeT: 323 K; 0,3 x/x/K.

KonTpoabHast padora Ne 3 «1eKTpU4eCTBO U MATHETU3M»

3apanue 1. DnekTpuyeckoe mojie co3nano asyms 3apsgamu 1=10 aKmu  2=-20 uKu,

HaXO IIUMHKCS Ha paccTostHu 0=20 cM apyr oT apyra. OnpenenuTs HanpsHKEHHOCTh MOJIS B
TOYKE A, yIaJ€HHOM OT MEepBOro 3apsaa Ha pacctossHue =30 ¢cM 1 OT BTOpPOro Ha =50 cMm.
Paccunrate paboTy, KOTOPYIO HEOOXOIUMO COBEPIIUTH, YTOOBI IEPEHECTH TOUCYHBIN 3apsiT
Jo=5- 10™ K1 U3 TOUKH HAXOASIIHHCS nocepenmue Mexay 3apsaamu B Touky A.  Otset: 280B/M,
0,42 JIx.

3ananue 2. iMeetcs nmpegHa3HAYCHHBIN ISl U3BMEPEHUS pa3HOCTH NoTeHuanoB 10 30 B
BOJIbTMETP conpoTuBieHueM 2 KOM, kotoporo pasneneHa Ha 150 nenenuii. Kakoe
COTIPOTHUBIICHUE HAJIO B3ATh U KaK €ro BKIIOYUTh, YTOOBI ATUM BOJIBTMETPOM MOKHO OBLIO

HU3MEPUTh PA3HOCTh MOTEHIMAIOB /10 75 B? Kak U3MEHUTCA ITpH 3TOM 1I€HA JEJICHUs BOJILTMETpA?
Otset: 3 kOwm, 0,5 B/gemn.

3aganue 3. [lo npoBosouHOI pamke UMeroIIel GopMy MpaBUIBLHOTO IMIECTUYTOJILHUKA, UIET TOK
cwioit =2 A. Tlpu 3TOM B IIeHTpe paMKH 00pa3zyeTcss MarHUTHOE TI0JIE C HAMPSHKEHHOCTHIO 33
A/M. HaiiTi [uIiHY IPOBOJIOKH, U3 KOTOPOH craenana pamka. Oteer: 1=0,2 m.

3aganue 4. [IpoBosimas pamka NoMeIIeHa B OJHOPOJHOE MarHUTHOE NoJie ¢ uHaykuueit B = 0,1
Tn. TI10CKOCTh PAMKH COCTABJISET C HAIIpaBIeHHeM MarHuTHoro mons  yroa ¢ = 30°. Ilnomans
pamku S = 20 cM?, conpoTusnenne R = 0,1 Om. MaruuTHOE MoJie paBHOMEPHO YMEHBIIAETCS [0
Hyss 3a Bpems At=0,1 c. Onpenenure: a) cpeaHee 3HaU€HHUE 3./1.C. UHAYKIMH, BO3HUKAIOIIEH B
pamke; 0) CHIIy MHIYKIIMOHHOTO TOKA; B) 3apsijl, KOTOPBIA MPOTEUET M0 paMKe 3a BpeMsl
ymenbmienus nons. Otset: 1 MB; 10 MA; 107 Ko

3aganme 5. ConeHouns ¢ UHAYKTUBHOCTBIO L=7 MI'H 1 akTUBHBIM comnpoTHuBieHHeM R=44 Om
MOJIKIIIOUMIIM K HCTOYHUKY MOCTOSHHOTO Hanpsbkenus: Uo, a 3aTeM K reHeparopy
CHHYCOUJAJIBHOTO HANpPsDKEHUS ¢ JecTByomM 3HadenneM HanpspkeHust U =Uo. I1pu xakoi
94acTOTE TeHEePaTopa MOIIHOCTh, MOTpedisieMas COJICHOUAOM, OyAeT B 5 pa3 MEHbIIIE, YEM B
nepBoM ciyqae? Otset: v=2 xl'11.



2 cemecTp

KonTtpoabHnas padora Ne 4 «OnTuka»

3ananme 1. B onbiTe FOHra Ha myTH 0AHOTO U3 HHTEPHEPUPYIOMINX JTyYeH MOMENaIach TOHKAs
CTEKJIIHHAS IJIAaCTUHKA, BCIEACTBUE YEr0 LIEHTPAJIbHAS CBETIIAs 10JI0Ca CMENAIACh B IIOJIOKEHUE
MePBOHAYAIBHO 3aHATOE MATON CBETIION MOJIOCOM(HE cUnTas eHTpaibHOM). JIyd magaeT Ha
IJJACTUHKY MEepIEeHIUKYIApHO. [lokasaTens npenomnenus miacTuHky N=1,5. JlnuHa BOJIHEI cBeTa
A=6-10" m. Kaxosa Tommuna miactuaku? OTBET: 6 MKM.

3ananmue 2. benblii CBET MajlaeT HOPMAJILHO HA TTOBEPXHOCTh CTEKJITHHON TIJIACTUHKH TOJIITAHON
d=0,4 mxMm, HaxofsmIeics B Bo3ayxe. [lokazarenb npejgoMieHus crekia Ne,=1,5. Onpenenure: a)
TEOMETPUUECKYIO U ONITUYECKYIO PA3HOCTh X0/1a MHTEPHEPUPYIONTUX JIYIeH B TTPOXOISIIEM
cBeTe, 0) NTUHBI BOJIH, MHTEHCUBHOCThH KOTOPBIX OCJIA0ISETCS MO CIe TPOXOK/ICHUS TNTACTUHKH.
Cuurarh, YTO BUAUMAS YAaCTh CIIEKTpPa JICKUT B MHTEpBaJIe TMH BOJIH OT 0,4 1o 0,7 Mxm. OTBeT:
0,8 mxm; 1,2 mrm; 0,48 MEM.

3ananue 3. Ha mudpakiimoHHyro peneTky HOpMalbHO TagaeT Mydok cBera. KpacHas nmuHus ¢
JUTHHOH BOJIHBI A=630 HM BHJIHA B CIIEKTPE TPETHEro mopsaka mo yriom =710, Kakas
CHEKTpajbHas JIMHUS BUJIHA T1OJ] 3TUM K€ YIJIOM B CIIEKTpE YeTBepToro nopsaka? Uemy paBua
noctosiHHas pemeTku? CKOJIbKO BCEro KPaCHBIX MAKCUMYMOB JaeT 3Ta pemetka? Otset: 473 HM;
2 MKM, 7.

3aganme 4. JIBa nossipu3atropa pacroiokeHbl TaK, YTO YroJ MEXIY UX IIOCKOCTSIMU
nponyckanus paseH 25°. Onpenennts, BO CKONBKO Pa3 yMEHBIITNTCSA HHTEHCUBHOCTh
€CTECTBEHHOI'O CBETA MPHU MPOXOXKJACHHUHU: 1) depe3 oauH (MepBbI) MOJIIpU3aTop, 2) uepes 0oa

nossipu3atopa. Koaddumuent nornomenns ceeta B nossipuzatope paseH 0,08. Oteer: 2,17;
2,88.

3aganue 5. Kakas nons sHepruu (hoTOHA U3pacxo0BaHa HA pabOTy BBIPBIBAHUS JIEKTPOHA, €CIIH
KpacHas rpanuna gorodddexra 307 HM u MakcUMalbHasi KUHETUYECKasi SHEPTUs
doToanexrponos 1 3B? Otser: 0,8.

KonTpouabHnas padora Ne 5 «KBanToBasi pusnka»

3ananme 1. YUepHoe teno umeer temmeparypy 3 kK. [Ipu oxnaxaenuu tena AIuHa BOJIHBL,
MPUXOJAIIASACT HA MAKCUMYM M3JIydaTeIbHON CIIOCOOHOCTH, M3MEHMIIAach Ha 8 MKM. J[o kakoit
TeMIEPATYphl oxyaauiIocs Teno? Oreer: 323K.

3aganue 2. DnekTpoH 00NaaaeT kunetndeckoi sueprueit 30 5B. Onpenenuts 1eOpoitieBCKyI0
JUIMHY BOJIHBI 3JIEKTpOHa. BO CKOJIBKO pa3 M3MEHUTCS 3Ta AJIMHA BOJHBL, €CJIU KHHETUYECKas
sHeprust ymenbiuutcea Ha 20%? Otser: 2,2 10%y; 1,12.



3anganme 3. [Ipu 1BMKEHUN YaCTHUIIBI BJOJIb OCH X CKOPOCTh €€ MOXKET OBITh OIpe/ieieHa ¢
TOYHOCTHIO (01MOKOM) 10 1 cM/c. HaiiTi HeonpeneieHHOCTh KOOPAMHATHI, €CIIN YaCTHLICH
spysiercs: 1) anekTpown, 2) apodunka maccoii 0,1r. Otser: 0,01m; 1028y,

3ananme 4. Yactuma HaxoauTcsi B OECKOHEYHO TITyOO0KO# 0JHOMEPHON MOTEHIUAIBHOW UMest
MUHHMAaJbHYIO SHEpruto. KakoBa BepOSITHOCTh OOHAPYXEHUS YaCTULBl B CPEAHEN TPETU SIMBI?
Otset: 0,609.

3aganue 5. OnpenenuTs AIUHY BOJIHBI, COOTBETCTBYIOILYIO TpEeThel TMHUM cepun baibmepa: 1)
B cniektpe uznydenuu Bojopoja, 2) B cnexrpe uznydenust uona reaus. Oreer: 434um, 109HM.

KonTpoabHas padora Ne 6 «®u3uka siApa v 3JieMeHTAPHBIX YaCTHID)

3aganne 1. [leppoHadanbHas Macca M30TONA HPUMS - IF paBHAa M= 5 T, MEpHON

nojiypacnazaa 75 cyrok. Onpeaenure, CKOJIbKO SIep pacnaaercs 3a 1 ceKyH1y B 3TOM Ipenapare.
CKOJBKO aTOMOB 3TOr0 Ipemnapara octanercs yepe3 30 CyToK ¥ BO CKOJIBKO pa3 UBMEHUTCS
aKTHBHOCTH TIperapara 3a 51o Bpemsa? Oteer: 1,67-10%%; 1,2-10%2; 1,32,

3ananmue 2. Snpo 6epunmsi-7 f-paaroakTuBHO 1Mo cxeme K-3axBara. 3anucath peakiuio. Kakue
YacTHUILIbI IIPU ATOM 00pa3oBaIuCh?

3ananue 3. HeiiTpuHHOE M3ITydeHHE 3BE3/bl MOYKET BO3HUKHYTH 33 CUET OOBEIMHEHUS IBYX
MMPOTOHOB ¢ 00pa30BaHUEM JICUTOHA. 3aMMININUTE peakinio. Kakue yacTuiipl eme o0pa3yroTcs B
ATOM peakuu?

3ananue 4. HaliTi SHEpruio CBA3U A71pa, KOTOPOE UMEET OJUMHAKOBOE YUCIIO MPOTOHOB U
HEUTPOHOB W paINyC, B MOJITOPa pa3a MEHbIIUK paauyca sapa ' Al. OTBeT: ¢Be, 56, 5 MaB.

3apanmue 5. 113 nepBoHaYaJIbHO CBOOOIHBIX MPOTOHOB W HEUTPOHOB 00pa3zyeTcs IO
yriepojaa-12. Kakas sHEprus mpy 3TOM BBIJIEISIETCS, Kak OHa Ha3biBaeTcsA? Eciau cuHTE3MpOBaTh
TakuM oOpaszoM 1 T yriaeposa, TO CKOJIBKO BCETO BBIICIUTCS TP 3TOM dHeprun? Kakomy
KoJnm4ecTBY He(TH 3Ta sHeprus skBuBaneHTHa? OtBet: 92,4 M»aB; 740 I'Jlx; 16 T.

BHeayI[I/ITOpHaSI CaMOCTOATCIIbHAA pa60Ta 06yqafonmxc>1 BKJIFOYAET B ceOs: npopa60TKy
JICKOIMOHHOI'O MaTepuajia, U3ydCHHUEC JIMTCPATYPhI IO COOTBETCTBYIOLIEMY pa3aCily, pCIICHUC
HHAUBUAYAJIBHBIX JOMAIITHUX 3a4a4, [IOATOTOBKY K BBIIIOJTHCHUIO J'Ia60paTOpHBIX pa60T,
MOATOTOBKY K OTHETY I1O J'Ia60paT0pHBIM pa60TaM, MNOATOTOBKY K CEMHHApPaM.

Ilpumepnuvie unoueudyanvuvie domauinue 3adanus (U/13)

1 cemecTp

3agaua Ne 1 «KnHemMaTHKa NOCTYNaTeJbHOT0 M BPAIIATEJILHOT0 IBUAKEHU I



TouKa JBUKETCS 10 OKPYKHOCTH pammycoM 4 M 1o 3akony S = A+Bt* | rne S — npoiinennprii
myTh, A=8 M, B=2 m/c?, t- Bpems. OnpeieuTh, B KAKOi MOMEHT BPEMEHH HOPMAIbLHOE YCKOPEHHE
paBHO 2 M/c®. HaifTu cKOpOCTb, TAHTEHIIMAIBHOE U MOJHOE YCKOPEHHE TOUKU B 3TOT MOMEHT
BpEMEHHU

3agaua Ne 2 «/luHaMuKa NOCTYNATEJIbLHOI0 ABHKEHH S

Ha 0601 maxoBuka nuamerpom 60cM HaMOTaH IIHYP, K KOHILY KOTOPOTO MPUBS3aH IPy3 ¢ MacCon
2 xr. OnpeneauTs MOMEHT MHEPIIMM MaXOBUKA, €CITM OH BPAIlasiCh PABHOYCKOPEHHO IO
JCWCTBUEM Tpy3a, 3a Bpems t=3C nmpuoOpen yriioByr cKopocTh 9 pas/c.

3apaua Ne 3 «/[uHaMHKa BpamaTe/JbHOI0 ABHKEHHD)

HaBan B BHUJC NUIUWHApPA C FOpHSOHTaHLHOﬁ OCBIO BpalllcCHHU HaMOTaHa HEBECOMAA HUTh, K KOHITY
ee MpuKperuieH rpy3. Kakyo yrioByto ckopocTh Oy1eT UMETh BaJl CIIYCTS 2¢ MOCIIe Havaja
JBHO>KEHUA Tpy3a, €CiIu Macca Baja 4 kr, ero paguyc 20 cm, macca rpysa 0,2 Kr, J€HCTBHEM CHJT
TPEHHS Ha JBUXKYIINECS Tea MOXKHO MpeHeOpeyb

3anaua Ne 4 «3aKoHBI COXpaHEHUSI B MEXaAHUKE»

JBa MmanbIx 1o pazMepy rpy3a Maccamu Mi=10 kr u Mp=15 Kr noABeIIeHbl HA HUTAX OJUHAKOBOM
JUTHHBI L=2 M B OJHOM TOYKE M CONPUKACAIOTCS MEXAY COO0M. MeHBINiA Ipy3 ObLI OTKJIOHEH HA
yron a=60° u ormymen. Onpeaenute BEICOTY, Ha KOTOPYIO MOJHUMYTCS 06a Tpy3a mocie
abCOIIOTHO HEYIIPYTroro yaapa

3amaua Ne 5 «MexanndyecKne KoJIed0aHUD»

[lepuon 3aryxarouux kosnedanuit paseH T = 4¢, norapupmMudeckuil 1eKpeMeHT 3aTyxaHus 1,6;
HayvanbHas (a3a paBHa 0. CmenieHre Touku B MOMEHT T/4 paBHo 4,5 cMm. Hanucats ypaBHeHHE
KoJie0aHUH U MOCTPOUTH IpauK B mpeaenax TpEX NepruoaoB

3agaua Ne 6 « PeJIATHBHCTCKAA MEXaHUKA»

B naGopatopHoii cucteme oTcuera 0JjHa U3 ABYX OJMHAKOBBIX YACTHI] C MAaccoil Mo MOKOUTCH,
apyrasi IBUXKeTcs: co ckopocThio V=0,8¢ 1o HampaBieHuIo K nokosmeics yactuue. OnpenenuTe



PENATUBUCTCKYIO MAcCy JBUXKYIICHCS YaCTHUIIBI B TAOOPATOPHOU CHCTEME OTCUETa H €€
KHHETHYECKYIO SHEPTHUIO

3agaua Ne 7 «MKT. CraTuctuyeckas pusnka»

B cocyne o6pemoMm 20 1 HAXOIUTCSI CMECh BOAOPOIa U Teyius o1 qaBieHueM 2 atM. Oomas
Mmacca CMecH 5 T. I/I3BCCTHO, 4TO CPEAHAA KUHECTUUYCCKAA SHEPTHA MMOCTYIIATCIIbHOTO ABVKCHUSA
MoJiekys cMecu razoB paBHa 0,038 3B. Bo ckoibpko pa3 OTAUYarOTCS MacChl BOAOPO/IA U TEIUs B
cmecu?

3agaua Ne 8§ «MaeaJbHBIH ra3»

3 MOJIA a30Ta IIOTHOCTRIO p=1,25KT/M> H30XOPHO HATPENH TaK, 4TO €ro JaBJIeHHEe H3MEHHIIACH C
1,1-10°ITa 1o 1,6-10°I1a, a 3aTeM N306apHO CHKANH 10 MEPBOHAYATLHOIN TeMIIEPaTYPEL.
Onpenenure TeMIEpaTyphl B KaKIOM U3 TPEX ONMHCAHHBIX COCTOSHUI M KOHEUHBINH 00BbEM rasa.
N3obpasute rpaduku 3TUX Ipo1ieccoB B KoopauHarax P-T

3anaya Ne 9 «IlepBoe HaYaJI0 TEPMOAUHAMUKID)

B pesynbTaTe nzorepmMuyeckoro pacmmpenus azora Maccoid m=0.2krmpu temmneparype T=280 K
o0BeM ero yBenuuuBaetcs B 2 pa3a. Onpenenuts: 1) paboTy A, COBEPIICHHYIO ra30M MIpH
pacmupenuu; 2) usmeHenue AU BHYTpeHHEH 2HEpruu; 3) KOJIMUECTBO TEIIOTH Q, oTydeHHOe
ra3om

3agaua Ne 10 «Bropoe Ha4ya 0 TepMOIMHAMUKID)

Kycox npaa maccoit m =200r, B3sTIii mpu Temmepatype t1 = -10C°, 6b11 HarpeT A0 TeMIepaTypbl
t2=0C° u pacmnasien, nociue yero oopasopaBiasics Bojia Obula HarpeTa JI0 TeMreparypsl tz =
10C°. OnpenenuTs U3MEHEHNHE AS SHTPONIHH B XOJI€ YKa3aHHBIX MTPOLECCOB.

3agaya Ne 11 «DuekTpocTaTuka)

DnekTpuyeckoe noJse coznano AByms 3apsaamu (1=10 K u 2=-20 uKn, Haxoasmumucs Ha
paccrosiaiu d=20 cM npyr ot npyra. OnpenenuTh HanpsHKEHHOCTD MOJIS B TOYKE A, yIaJICHHOH OT
NepBOTO 3apsiaa Ha pacctosiHue =30 cM 1 oT BToporo Ha =50 cMm. PaccunrtaTts paboTy, KOTOpPYIO



HEOOXO0IMMO COBEPIIUTD, YTOOBI HEPEHECTH TOUEUHbIH 3apsaa (o=>5-10" K u3 Toukn
HaXOJSIIMNCA TOCEPEANHE MEXAY 3apsiiaMu B TOUKY A.

3agaua Ne 12 «IlocTOSSHHBIN 2JIeKTPHYECKUH TOK»

Ha puc. 3.1. £1=1,0 B, £=2,0 B, £3=3,0 B, r1=1,0 Om, r2=0,5 Om, r:=1/3 Om, R1=1,0 Om, R3=1/3
Owm. Onpenenure: 1) cuiibl TOKa BO BCEX ydacTKaXx LENU; 2) TEIJIOBYIO MOILHOCTb, KOTOpast
BBLACIACTCA Ha COMMPOTHBIICHUN R3.

3,3

nwi- 51

3amaua Ne 13 «DuekTpoMarHeTusm»

[To n1ByM O6eCKOHEYHO JUIMHHBIM MPSMBIM MapauIebHBIM IIPOBOIaM, HAXOIAIIUMCS Ha
paccrostuuu R=10,0 cm apyr oT apyra B Bakyyme, TekyT Toku 11=20,0 A u 15=30,0 A onuHaKOBOTO
HanpasiieHus. Onpenenure MarHUTHYIO HHIIYKIUIO ToJig B, co31aBaeMoro Tokamu B TOUKaXx,
JeKAIUX Ha MPSIMOM, COSAUHSIIOMMX 00a mpoBoa, eciu: 1) Touka C JeKUT HA paCCTOSHUU
r1=2,0 cM JieBee JIeBOro mpoBoa; 2) Touka /| 1exxut Ha pacctossHuu =3,0 cM mipaBee mpaBoro
mpoBofa; 3) Touka G nexut Ha pacctosiHUM 3=4,0 cM mpaBee JIEBOro MpoBOa.

3agaua Ne 14 «yiekTpoMarHeTusm»

OneKTpoH, yckopeHHbIH HanpspkeHnem U=200 B, BietaeT B 01HOPOIHOE MarHUTHOE T10JIE C
unaykiueit B=0,7-10* T nepneHauKy/IapHO CUIOBBIM JTMHUAM. HaiiTu paauyc oKpyXHOCTH,
110 KOTOPO# JABMXKETCS AJIEKTPOH B MAarHUTHOM T0JIe U epro/ ero BpamieHus. Oteetr: R=0,68 Mm;
T=5,1-10" c.

3apaua Ne 15 «QaeKTpOMArHMTHAs MHAYKIUSD)



[TpoBoasIMil MIIOCKHIA KOHTYP, UMEIOIIUI (GOpMY OKpYKHOCTH paauyca I = 0,05 M momernieH B
OJTHOPOJJHOE MAarHUTHOE TOJI€ TaK, YTO JMHUU MarHUTHOW MHIYKIIMU TIOJISl HAIIPABIICHBI
MEPIEHIUKYIIPHO IIOCKOCTU KOHTYpa. Comnporusienue kKoutypa R =5 Om. MarnurtHas
UHAYKIHS MeHseTcs 1o 3akony B = kt, riae k = 0,2 Tn/c. Onpenenure: a) 3./1.C. MHAYKIINH,
BO3HUKAIOIIYIO B 3TOM KOHTYpE; 0) CHITy HHAYKIIHOHHOTO TOKa; B) 3apsiJl, KOTOPBIA MPOTEYET IO
KOHTYPY 3a MEPBHIC 5 CEKYH/I N3MEHEHHSI MOJISI.

2 cemecTp

3apaua Ne 16 «AurepdepeHunsi cBeTa OT TOYEYHBIX HCTOYHHKOB)

B ombrte FOHra Ha mytu ogHOT0 M3 MHTEPHEPUPYIONTUX JTydei moMeniaiach TOHKas CTeKISTHHAS
IJTACTUHKA, BCIEACTBHUE YETO IIEHTPAIbHAS CBETIas MM0J0Ca CMEIIAIACH B TTOJIOKEHUE
MePBOHAYAIBHO 3aHATOE ISITOM CBETJION MOJIOCOM(HE CUHMTAast IIEHTpaIbHON). JIyd magaeT Ha
IJTACTUHKY NepIeHauKyIsipHO. [lokazaTens npenomnenus mwiacTuHku N=1,5. J{nrHa BOJIHBI
A=6-10" M. KakoBa TOJIIMHA MIACTUHKH?

3anaua Ne 17 «MHuTepdepeHuns cBeTa B TOHKUX IJIEHKAX)

[TnockomapaiienbHas CTCKIISIHHAS IUIaCTUHKA TOIIMHON d=1,2 MKM | ¢ TIOKa3areieM
MpesioMIIeHus Ne=1,5 momelnieHa MeXIy AByMs CpeaMy ¢ MOKa3aTesIMK MPEIOMIICHUS Ny U Ny.
Cset ¢ piuHO# BoJIHBI A=0,6 MKM I1aJla€T HOPMAJIBHO Ha TUIACTUHKY. ONpeaeuTe ONTHYECKYIO
Pa3HOCTh X0/1a BOJIH, OTPAKEHHBIX OT BEpXHEH U HUYKHEH MOBEPXHOCTEH MJIACTUHKYU U
OTIpeIeNIuTe, YCUJICHUE WK OClIa0lieHne MHTEHCUBHOCTH MPOUCXOIUT MPU UHTEp(HEpPEeHLINU B
CIENYIONIUX CIyqasix: a) N1<n<ny; 6) ni<n>n;

3apaua Ne 18 «ludpaxuus Ppenesrsn»

Haiinute pannycel nepBbix Tpex 30H @peHens Ui MIOCKON BOIHBI, €CIU PACCTOSIHUE OT
BOJIHOBOU MOBEPXHOCTH JI0 TOUKH HaOmoneHus 1 M. Jlnuna Bomabl A=500 HM.

3agaya Ne 19 «/Inppaxuus @paynropepar»

Haiiti HanOobmInii mopsiioK CrieKTpa JUTsl )KeNTON JIMHUK HATpUs C ATUHON BOJHBI A=589 HM,
€CITU TIOCTOSIHHAS TU(PPAaKIUOHHON pemeTkH 0=2 MkM. CKOJIBKO BCET0O MAaKCUMYMOB JIaeT 3Ta
pemterka? [Toa kakuM yriiom ¢ HaOIOgAETCS MOCISTHUI MaKCUMyM ?



3agaua Ne 20 «Iloasipu3anus cBeta»

VYron MexIy IIOCKOCTAMH MPOIMyCKaHKs JABYX moJspu3aTopos pasen 50°. EctrecTBeHHEbIi cBeT,
IPOXOJIS Uuepe3 Takylo cUcTeMy, ocnadisiercs B 8 pa3. [IpeneOperas norepsiMu cBerTa IpH
OTpa)XE€HUHU, ONPEACTUTh KO3(PPUIIMEHT NOTJIONIEHNS CBETA B MOJIIPU3aTOpax

3agaua Ne 21 «@orodddexr»

OrnpenenuTh HAMMEHBIIHHN 3aIeP>KUBAIOIINN TTOTEHIINAJ, HEOOXOIUMBIN TSI PEKPaIEHUS
OMHCCHU C TTOBEPXHOCTH (POTOKATOMA, €CITM OH OCBEIIACTCS U3TydeHHeM ¢ JTMHOKW BoiHbl 0,4
MKM, a KpacHasi TpaHulla sl MaTepuaia karoaa paBaa 0,67 MKkm

3agaua Ne 22 «TenJioBoe u3ayuyeHue»

UYepnoe Teno Harpenu ot Temneparypbl 600K mo 2400K. Bo ckosbko pa3 yBeaudmiiach o0rias
TEIJIOBast SHEPTrus, u3aydaeMas TeiaoM? Ha ckobKo M3MEeHUsIach TMHA BOJIHBI,
COOTBETCTBYIOIIAs MAKCUMYMY SHEPTHH U3Ty4YEHUS U CIIEKTPAJIbHBIM COCTaB U3ITyuyeHus?

3apaua Ne 23 «9¢dexr Komnronay»

®dotoH ¢ sHepruei 1 MaB paccesicst Ha ¢cBOOOHOM IMOKOUBIIIEMCS dJIeKTpoHe. HaiiTti
KMHETUYECKYIO SHEPTHUIO AIIEKTPOHA OT/Ia4yH, €CJIU B Pe3y/IbTaTe pacCesHus ATUHA BOJTHBI (POTOHA
n3MeHunace Ha 25%

3amaua Ne 24 «91eMeHTHI KBAHTOBOH MeXaHHKH)

HpI/I JBHUKCHHUH YaCTHULBI BIOJIb OCH X CKOPOCTh €€ MOXET OBITh omnpeaciicHa ¢ TOYHOCTBIO

(ommokoif) 1o 1 cm/c. HaiiTu HeonpeaeaeHHOCTh KOOPAWHATHI, €CIIM YacTHIIEeH sBisieTcs: 1)
3NIEKTPOH, 2) 1podbuHka maccoii 0,1r

3agaua Ne 25 «YacTHua B HOTEHIMAJILHON AMe)



CobcTBeHHas (PyHKIHMS, ONMCHIBAIONIAS COCTOSHUE MUKPOYACTHIIB B OECKOHEYHO TTyOOKOH

. 7n
. . w,(X)=Csin—x
MOTEHIIMAJIBLHON sIME IUPUHOH £, UMeeT BUJT I . Mcrionb3yst yCIIOBUSI HOPMHPOBKH,

ONpCAC/IMTL TMOCTOAHHYIO C.

3agaua Ne 26 «ATom no Teopun bopa»

BoruncnuTh paguycel EpBhIX TPEX OPOUT IEKTPOHA B aTOME BOJIOPO/Ia

3agaua Ne 27 «M3n1yyeHue aroma»

Haiiti HanOoublryro 1 HaMMEHBIIIYIO JJIMHBI BOJH cepu [lameHa B criekTpe u3mydeHus
BoJtopoaa. CpaBHUTH MOJIYYEHHBIE 3HAUEHHS C JTIMHAMU BOJIH BUAUMOTO U3Ty4EHUs

Saxgauya Ne 28 «PaiioaKTHBHOCTDY»

192
[TepBoHauanpHast Macca U30TOMAa UPUAUS 7 paBHA M = 5 T, MepHOJ MToIypacnaaa 75 CyTok.

Onpenenute, CKOJBKO Aep pacnanercs 3a 1 cekyHay B 3ToM npenapare. CKOJIbKO aTOMOB 3TOTO
npenapata octaHercs yepe3 30 CyTOK U BO CKOJIBKO pa3 U3MEHUTCS aKkTUBHOCTD IperapaTa 3a 3To
Bpemsi?

3apaua Ne 29 «3aKkoHbI COXpaHEeHHS B SI/IEPHBIX PeaKIusixX»

B nenTpe conHIla mpoTekaeT TepMosAepHas peakius CHHTE3a T'elIis U3 BOJIOPO/Ia, B KOTOPOH U3
YeThIpeX MPOTOHOB 00pa3yeTcs SApO He* u n1Ba NO3UTPOHA. 3aUIINTE 3Ty peakuuto. Kakue eme
Y4acTHUILIBI 00pa3yroTCcs B HEH?

3agaya Ne 30 «JHeprusi B si/iePHbIX PeaKIHAX»

Kaxoe komudectso U «BbIropaeT» 3a roji B sA€pHOM PEakTOpe ¢ 3IeKTPHUECKO MOMIHOCTEIO 1
I'Bt u k.. 1. 38%? Cuurats, 4To pacnaj saep ypaHa Moj JEHCTBUEM TEMJIOBBIX HEUTPOHOB
MPUBOAUT K 00Opa30BaHHIO U30TOMOB KCeHOHa-141, cTpoHIUA-92 1 TpeX BTOPUUHBIX HEHTPOHOB.

Ilepeuens nadopamopnvix padom



1 cemecTp

Ne 1 «IIpuMeHeHne 3aKOHOB COXpaHESHHMSI ISl ONIPEIEIICHUS CKOPOCTH TIOJIETA ITYJTH

Ne 4 «MccnenoBanue BpamaTeIbHOTO ABMKCHUS TBEPIOTO TeJla BOKPYT HEMOIBHIKHOM OCH»
Ne 5 «OmnpeeneHue xapakTepUCTHK 3aTyXaONIUX KOJeOaHUN (PU3MUECKOTO MasSTHHKA

Ne 11 «M3ydyeHne cTaTHCTUYECKUX 3aKOHOMEPHOCTEN»

Ne 14 «Onpenenenue nokasarens aguadatsl metogoMm Kiemana u Jlesopmar

Ne 21 «MccnenoBanue 3MeKTPOCTATHUECKOTO TOJISI C TTIOMOIIBIO 30H1a)

Ne 24 «Pacmmpenue npezaena U3MepeHHs aMIiepMeTpa MOCTOSIHHOTO TOKay

Ne 28 «Onpenenenre NHIYKTUBHOCTH KATYIIKH M MarHUTHOM MPOHUIIAEMOCTH
(heppOMarHuTHOTO TEIa»

2 cemecTp

Ne 32 «Onpenenenue pajanyca KpUBU3HBI JIMH3BI M TTOJIOCHI TPOITYCKAHUS CBETOPHIBTPA C
nomMo1bio kojen Herotona»

No 34 «Onpenenenue JUIMHBI CBETOBOW BOJIHBI M XapaKTEPUCTUK JUPPAKITUOHHOHN PEIISTKI
No 35 «Onpeznenenue KOHIIEHTPALUM pacTBOPOB caxapa U MOCTOSIHHOM BpaIlCHUS

No 36 «CHsiTHe BOJIbTaAMIIEPHBIX XapaKTEPUCTUK (HOTOIIEMEHTA U ONPEICIICHUE €T
YYBCTBUTEIHLHOCTI

Ne 41 «MccnenoBanue Bo30yKI€HUSI aTOMOB Ta3a
Ne 42 «Onpenenenue riaBHbBIX KBAHTOBBIX YHCEN BO30YKIEHHBIX COCTOSIHUN aToMa BOJIOPOAa»
Ne 51 «3yyeHune 3aKOHOMEpPHOCTEN a-pacriagay

Ne 53 «Omnpenenenue MakcuManbHOM SHEPIUU B-4acTUI] U UACHTU(PHUKALNS PaTUOAKTUBHBIX
MPEenapaToBy

Hepeuenb 60NpPOCOB K CEMUHRAPCKUM 3AHAMUAM

1 cemecTp



Cemunap Ne 1 "KuHeMaTuKka WM JAMHAMHKA MOCTYNATEJbHOr0 M BPalIATEIbHOIO
JBHJKeHHH"
1. Mexanuueckoe apmxeHue. Cucrema otcuéra. MarepuaibHasi TOUKa.
2. OCHOBHBIC KHHEMAaTHYECKHE XapaKTePUCTHKU: TIEpEMEIICHHE, ITyTh, CKOPOCTh, YCKOPEHUE:
MOJIHOE, HOPMaJTbHOE, TaHTeHIMabHOe. KitaccubukanusiiBrkeHui.
3. TlocrynarensHoe aBmxkenue. LlenTp macc. BpamarenpHoe qBUKCHHUE.
4. OCHOBHBIC KHHEMATUYECKUE XapaKTEPUCTUKU BPAIIATEIIHLHOTO IBUKEHUS: YTOJI IIOBOPOTA,
YIJIOBOE TIEPEMENICHHE, YTIIOBBIE CKOPOCTh U YCKOPEHHE.
5. CBs3b MEXIY TMHEHHBIMH U YTJIOBBIMU XapaKTEPUCTUKU JABUXKEHUsA. PaBHOMepHOE 1
paBHOTIEpEMEHHOE BpaliaTeIbHOe ABMKCHUS. [[oHATHE COCTOSIHUS PU3NICCKONM CUCTEMBI U
YpaBHEHUS TBUXKCHUSL.
6. JluHaMHUYECKHE XapaKTEPUCTUKH: CHJIA , CUJIOBOE TOJIE, Macca, UMITYJIbC.
7. 3akxonsl HetoToHa.
8. JluHamMuYecKkure XapaKTepPHCTUKH BPANIaTeLHOTO JIBWKCHHS: MOMEHT CHJIBI OTHOCHTEIIBHO
0CH, MOMEHT nHepiui. OCHOBHOM 3aKOH IMHAMUKH BPAIATEIbHOTO JBUKEHUS.

Cemunap Ne 2 "3akoHcoxpaHeHus'
1. 3aKOH coXpaHEHHUS UMITYJIbCa, YCIOBHSI €T0 BBIIOJIHEHHUS.
2. 3aKOH COXpaHEHUS] MOMEHTA UMITYJIbCA, YCIIOBHSI €TI0 BBHITTOJTHEHHSI.
3. PaboTa, wmomHOCTh. PaboTa rpaBHTAalMOHHOW CHIIBI, KOHCEpPBaTWBHBIC CHIIBL. Pabota
pesynbpTUpyOme cwibl. KuHernueckas »Heprusi, TeopemMa 00 HW3MEHEHHUH KHHETHYECKOMN
SHEPTHH.
4. 3aKoH COXpaHEHUS MOJHONW MEXaHUYECKOW SHEPTUH, YCIOBUS €TI0 BHIMOTHEHHUSL.

5. Coynapenue AByX Tell.

6. CBs3b 3aKOHOB COXPaHEHHSI CO CBOMCTBAMHU MPOCTPAHCTBA M BPEMEHHU.

Cemunap Ne 3 "Kose6anusi 1 BoJIHbI"
1. ®uznyeckuii 1 MaTeMaTHYECKUNA MaSTHUKU.
2. 'apmonuueckue, cBOOO/IHEIE, BBIHYK/ICHHBIE u 3aTyXaroume KoJieOaHus:
muddepeHnranbable, TpauKy, XapaKTePUCTUKH.
SIBnenue pe3oHanca u ero gusuueckas npupoma. [Ipumepsr.
Bonna. Buael BoiH. Mexanusm 00pa3oBaHusi MEXaHUYECKHX BOJIH.
3ByKoBas BoJIHa. MexaHu3M 00pa3oBaHus 3ByKa B rasax.
BonHoBoe ypaBHeHuHe.
Crosiuas BoiHa. Mexanusm 00pazoBaHus. YpaBHEHUE CTOSYEH BOJIHBI.

Nookow

Cemunap Ne 4" Cratuctudeckue MeTO/bl ONIMCAHUA MaKpocucrem'
BeposaTHOCTH NOSIBIEHUS JUCKPETHOM U HENPEPHIBHOM CITy4alHbIX BEJIMYHH.
OyHKIUSA pacnpeieseHus: BEpOSATHOCTEH. Y CIIOBUE HOPMHUPOBKH.

Cpennee u Hanbosiee BepOSITHOE 3HAUCHUE CIIy4aHOM BEIMUHHBI.
Cratuctudeckue MeToabl. OCHOBHBIE TOJIOKEHUS CTATUCTUYECKON (PU3UKU.
Pacnpenenenne Makcseina, ['aycca, bonbimana.

AR A

Cemunap Ne 5 "TepmoanHamMuveckre MeTOAbI ONMCAHUSA MaKpocucrem'
YpaBHEHHECOCTOSHUSNIEAIBHOTOTa3a.
Pacnpenenenue sHepruu 1no creneHs M cBo6obl. CpeiHss SJHEPrusi MOJIEKYIIbI.
TennoemkocTs. MossipHas U yAelIbHas TEIUIOEMKOCTH. Y paBHeHUE Maiiepa.
BHyTpenHss sHeprus Kak QyHKIHSA COCTOSIHUA cucTeMbl. PaboTa kak yHKIMS mporecca.
IlepBoeHauanoTepMOAMHAMUKH.
N3omporiecchl: M30TEPMHUUECKUN, N30XOPUIECKUH, N300apUUYeCcKul, ainadaTuIeCcKui,
MOJINTPONTUYECKHUH.
7. OHtponud. CBOHCTBA SHTPONHUU N30JIMPOBAHHON CHCTEMBI.
8. BTopoii3akoHTepMOIMHAMUKH.

ocouarwdE



9. Huxn Kapno. K.z, nukna Kapho.

Cemunap Ne 6''JduiekTpocTaTudeckoe moJie'

DneKTpocTaTH4eCKoe NoJie. DIIeKTpuueckuil 3apsa. 3akoH Kynona.
HanpsixkeHHOCTD 35IeKTpOCTaTUHYECKOro NoJis. [IpuHIun cyneprno3uuuu.

[otox Bektopa E . Teopema Iaycca.

[ToTeHManbHOCTH AJIEKTPOCTATUYECKOTO MoJIA. Teopema 0 HUPKYIISIIH.

CBsi3b MEX Y HAIPSHDKEHHOCTHIO U TIOTEHIIMAJIOM.

I'eomerpuueckoe onucanue moJis. CHIIOBbIE JIMHUHA. JKBUIIOTCHIIMAIBHBIE TIOBEPXHOCTH.

oakwhE

Cemunap Ne 7"IlocrosiHHbli TOK. Llenu nocrosinHoro Toka'"

Onexrpuueckuit Tok. [IMOTHOCTH TOKa. YpaBHEHNE HENPEPBHIBHOCTH.
3axoH Oma Juig OJHOPOJHOTO yYacTKa LIETH.

Conpotusienue npopoanuka. CoequHEHHE CONPOTUBIICHU.

3akon Oma Jy1st HeoTHOpOJHOTO yyacTka nernu. Ctoponnue cuibl. J/C.
[TpaBuna Kupxroda.

MomHocTh ToKa. 3akoH J[xoynsa-Jlenuna.

oakrwdPE

Cemunap Ne 8""MaruurHoe noJie. DJIeKTPOMATHUTHAA HHAYKIHSA"

1. McToYyHUKM MarHWTHOTO TOJis. MarHMTHOE TOJie JBMIKYIIETOCs 3apsga W IPOBOJHUKA C
TokoM. 3akoH buo-Casapa.

2. TToTok W IUPKYISAKS BEKTOpa MHAYKIIMA MAarHATHOTO ToJisa. Teopema ["aycca m Teopema o
UPKYISIITUH.

3. Cwuna Jlopenma. /[BuwxeHune 3apspKeHHON YacTHIBI B MATHUTHOM TIOJIE.

4. Cuna Ammnepa.

5. 3akoH anekTpomarauTHOM uHAyKuu dapanes. [Ipasumo Jlenna.

6. BuxpeBoe aeKTpruiecKoe moJie.

7. SBnenue camounayknuu. MaaykruBHOCTH. COJICHOUT.

2 cemecTp

Cemunap Ne 9"'Unrepdepennns u nudpaxuus cpera’’

1. DnekTpoMarHuTHbHIE BOJIHBI.

2. KorepeHTHOCTh 1 MOHOXPOMATHYHOCTh CBETOBBIX BOJIH.

3. HHTtepdepenuus ceTa OT ABYX HCTOYHHUKOB.

4. NutepdepeHnys cBeTa OT MI0CKONapaIeIbHON MIIaCTUHKY.

5. HnTtepdepenuns cBeTa OT IUIACTUHKY NepeMeHHo# ToiuHbl. Konbua HetoToHa.

6. IlpumeHeHne uHTEpPEpPEeHLINN CBETA.

7. SIBnenue mudpakiun. OcobeHHOCTh AU(paKIK CBETOBBIX BOJH. Judpakuus Ppenens u
®paynrodepa.

8. Ilpunnun TIroiirenca-Openens. VYmpolieHHe BBIYUCICHUA C TOMOINBIO BEKTOPHOM
JIMarpaMMBl.

9. Mudpaxkuus Openens Ha KPYrJIoM OTBEPCTUH. 30HBI DpeHers.

10. Iudpaxuuss Dpaynrodepa Ha y3KOH MNPSAMOIMHEHHON IIend. YCIOBHA MakcUMyMmMa U
MUHUMYMa. 3aBUCUMOCTh UHTEHCHUBHOCTH CBETA OT yIJia AU(PaKIUH.

11. Iudpaxiuronnas pemerka. OCHOBHbIE XapaKTEPUCTHKHU TU(PPAKIUOHHOMN peleTKu. Y CI0BUS
TJIABHBIX MAKCUMYMOB 1 MUHUMYMOB U J100aBOYHBIX MUHUMYMOB.



Cemunap Ne 10" Ionspuzanus cera'’

1. IMonsapuzanus cBeta. EcTecTBEHHBIN U MOJISPU30BAHHBIN CBET.

2. Tlonspuzanus cBeTa Npu OTPAXEHUHU U MpeJoMiIeHuH. 3akoH bproctepa.

3. lonspuzamust npu  ABOWHOM  JsiydenpenomisieHuu.  CBoiicTBa  OOBIKHOBEHHOTO U
HEOOBIKHOBEHHOTO JTYYCH.

4. Tonspuszaunonusie npusmsl. [lpusma Hukomns.

5. 3akoH Mamtoca. AHanM3 MOJISPU30BAHHOTO CBETA.

6. OnTruyeckn akTUBHBIC BEIIECTBA. BpaleHne miocKoCTH MOJIIpU3aliy CBETA.

Cemunap Ne 11" KBanrToBas ontuka'

1. TennoBoe wu3iydeHne alOCONMOTHO uepHoro Tena. 3akoH Credana — bonbnmana. 3akoH
cMenieHus: Buna.

2. KopmyckynsipHO-BOJTHOBO# Tyan3M cBeTa. DHEPrusi 1 uMmynbce ¢potoHa. /laBieHue cBeTa.

3. ®oroaddexrt. 3akoHbI PoTodrdhderra. Dopmyna DUHIITESHHA.

4. Dpdext Komnrona. Dopmyna Komnrona.

5. BomHoBbie cBoiictBa wacTtuil. [lnmwHa BomHBI g€ bpoiurs. [IpuHnmm HeompeneneHHOCTH
I'eitzenOepra.

Cemunap Ne 12" Crpoenue atroma'

Monenu aroma. [imanetapHast MoJenb aTomMa.

[Toctynatst bopa.

N3nyuenue aroma Boiopoa U BOAOPOIONIOA00HBIX cucTeM. CrieKTpalibHbIe CEpUU.
®opmyna bansMmepa.

CrexTpbl MHOTORJIEKTPOHHBIX aTOMOB. 3aKOH Mo3iu.

oo E

Cemunap Ne 13 "OcHoOBHbIE M0J107KeHUSI KBAHTOBO MeXaHUKH"

1. KBanroBeie cocrosiHusl. BonnoBas ¢ynkuus u ee Qusnmyeckuii cmpicia. [IpuHimn
cynepno3unuu. YpasHenue llpeannrepa, KBaHTOBbIE ypaBHEHUS ABH)KCHHUSL.

2. HekoTopsie 3a1a4yi KBaHTOBOI MexaHUKU. YacTuiia B OECKOHEUHO TITyOOKOM MOTEHIMAIbHOMN
sme. KBaHTOBaHUE SHEPIUH.

3. KBaHtoBble uMcla, XapakTepu3ylOIue IMOJIOKEHHE DJJIeKTpoHa B aroMe. KBaHTOBaHHE
sHepruu. KBantoBanue MomeHTa ummnyibca. CIUH 3JE€KTPOHA.

4. CxeMma sHepreTu4ecKkux ypoBHei atoma Bojgoposa. [IpaBuna or6opa rnpu aTOMHBIX Iepexoaax.
5. I'paHuUIBI MPUMEHUMOCTH KBAHTOBOW MEXaHUKHU.

Cemunap Ne 14" ATtomHBbIe s11pa, MX cBOMCTBA. PainoakTuBHOCTD "

1. SIBneHue pagroaKTHBHOCTH.

2. OCHOBHOI 3aKOH PaJIMOAKTUBHOTO pacnajia. PagroakTUBHbIE PSIBL.

3. CocraB 1 XapaKTepUCTHKH aTOMHOTO siipa. SepHbIe CUITBL.

4. KanenpHasi 1 000J0U€YHAS] MOJIETH SITIEP.

5. Macca u sHeprus cBsi3u aapa. Y AenbHas SHeprus cBsi3u. Paauyc spa.

Cemunap Ne 15" Snepubie peakuun"

1. SnepHbie peakuuu.
2. DHeprus sIepHON peakLuu.



3. YpaBHEHHE U PHEPreTHUECKOE yCIOBHE a-pacnana. CBs3b SHEPIUU (L-HACTHIBI C MEPUOJIOM
nosypacnaaa. TyHHenbHBIN dddekT npu o-pacmnane. CoekTp o-4acTHil.

4. Xapaktep crnekTpa y-uznydeHus. [lpouecchl B3aMMOJEHCTBHSI Y-KBAaHTOB C BEILIECTBOM.
3aBUCUMOCTh MHTEHCHUBHOCTH Y-HM3JIydE€HMS OT TOJILIIMHBI cJ0s BemiectBa. (CpaBHEHHE
IIPOHUKAOIIEN CIOCOOHOCTH Pa3IUYHbIX BUJIOB U3IIYUYEHUS.

5. Tpu Bugma B-pacmama. DHepreTuueckui crektp [-uactuim. ['umore3a HEHTpUHO. 3aKOHBI
coxpaHenus npu B-pacnazne. Jlenronsl. JlentoHHbIH 3apsi.



[Tpunoxenue 2

1. OIIeHO'lHBIe cpeacrea AJisi IpoBEACHUSA I[pOMC)KyTO‘lHOifI aTrecranuu

a) [lnanupyemble pe3y/ibTaTbl 00y4eHHs M OLICHOYHBIE CPEACTBA /ISl IPOBeIeHUA
NPOMEKYTOYHOM aTTeCTALMN:

CrpyKTypHBII
JIEMEHT
KOMITETEHIIUH

[Inanupyemsle
pe3yNIbTaThl O0yICHUS

OneHouHbIE CpeICTBA

OK-1 cnnoco0HOCTBIO K A0CTPAKTHOMY MBIILIEHHI0, AHAJIU3Y, CHHTE3Y

3HaTe

OCHOBHBIE 3aKOHBI
(usuku B o0nmactu
MEXaHHUKH,
CTaTHUCTUYECKON PU3UKU
Y TEPMOIMHAMUKH,
AIIEKTPUYECTBA U
MarHeTu3Ma, BOJTHOBOM 1
KBAaHTOBOM OIT-THKH,
ATOMHOM U SIAEPHOMN
busukn 1 GU3uKH
TBEPAOTO Teja, T'PAHUILIBI
MPUMEHUMOCTH 3THX
3aKOHOB ¥ (PU3HYECKYIO
CYIIIHOCTbh SIBJICHUU U
MIPOIECCOB,
MPOUCXOSIINX B
MIPUPOJIE.

Ilepeuenb TeopeTHYECKMX BONMPOCOB K IK3aMeHy (
1 cemecTtp):

1. Kunemaruka TIOCTYMaTeNbHOTO  JBUKCHUSI.
[Tonatue paamyc-BEKTOpa, CKOPOCTH U YCKOPEHHS.
Havaneubie ycnosus. Ilpsimas u oOpatHas 3anadu
MEXaHHUKH.

2. JIBmkeHHE TIO OKPYXKHOCTH. YTOJ TIOBOPOTA,
YIJI0Bass CKOPOCTb M YIVIOBO€ YyckopeHue. CBs3b
YTJIOBBIX U IMHEHHBIX BEJIMYUH.

3. KpuBonuneiinoe nprkeHue. TaHTeHIIMATBHOE U
HOpMajibHOE yckopeHue. [losHoe yckopeHue. Yron
MEXy CKOPOCTBIO U YCKOPEHHEM.

4. MWuepuumanpHble cuCTeMbl otcuera. [loHsTHe
CUibl, Maccel W wuMmmOyinbca. (OCHOBHOW 3aKOH
JUHAMUKHU TOCTYNATENIbHOTO ABUKECHUS.

5. MoMeHT wuMIyabca U MOMEHT  CHJIBI
OTHOCUTENIbHO  TOYKH. (OCHOBHOE  ypaBHEHHE
JUHAMUKHU BpaIaTEeIbHOTO JBUKEHUS.

6. Bpamenue BOKpyr HEMOJABMKHON ocu. MOMEHT
uHepuuu. PacueT MOMEHTOB MHEPUUHU MPOCTHIX TEll.
Teopema IlITelinepa.

7. 3akoHBI COXpaHEHUS B MEXaHHKE. 3aMKHyTas
cucreMa. 3aKOHbI COXpAaHEHUsI UMITYJIbCA U MOMEHTA
MMITYJIbCA.

8. PabGora u momHOCTh. Kunetnueckas sHeprus
MOCTYNATEIbHOTO U BPAlIaTEIbHOTO JBHKECHHUSI.

9. KoncepBaTuBHbIE CUJIBL. [loTenuunanpHas
SHEprus. 3aKOH COXPAaHEHUs MOJHOW MEXaHMYECKOU
SHEPTUH.

10. JIea cmocoba ommcaHus B3aWMOJICHCTBUS.
JIBU>xeHHe 4YacTUlbl B OJHOMEPHOM CTallMOHAPHOM
nosie. CBsI3p MEXAYy CHIOM M IOTEHIHAIBHOU
DHEPIrUEH.

11. T'apmoHHueckue

KoJIeOaHusI. AMmuTyna,

yacToTa, HavanmpHas (Qaza. MartemaTHueckud W
busznyeckuil MasATHUK. OHEPrusi TapMOHHYECKUX
KOJIEOaHUIA.

12. 3aryxaromue KonebGaHuA.  XapaKTEPUCTUKU
3aTyXaHus. DHEPrus 3aTyXaroluX KoJeOaHuH.




CrpyKTypHBII
JJIEMEHT
KOMIIETEHIIUU

[Inanupyemsle
pe3yNbTaThl 00YICHUS

OneHouHBbIE CpeCTBA

13. OOmee moHsATHE O BOJHAX. XapaKTEPUCTUKU
Oerymieii BojHbL. BonHOBOE ypaBHEHHE IUIOCKOM
BOJIHBL.

14. Hanoxenue ynpyrux BojH. CTosiuasi BOJIHA U €€
ocobenHoctu. Konebanue HaTSAHYTOHN CTPYHBI.

15. Iloctynatel DifHIuTeiHA. 3aMeJIEeHHE BPEMEHH.
JlopeHueBo coxpaieHue JUIMHBL. PenstuBucrckue
WHBapHaHThl. IHTEpBaI.

16. PenstuBuctckmii  ummynsc. CBsA3b  Macchl,
SHEPTMH W UMITYJIbCAa YacTUIBl. DHEPrHs TOKOS.
3aKOHBI ~ COXpaHEHHS  TpPH  PEIATHBHCTCKHX
CKOPOCTSIX.

17. Makpocucrema. MukpococTosiHue u
MaKpOCOCTOSIHHE CHCTEMBIL. Craructudeckuit
noaxon. llonaTtne  BEpOATHOCTM W CpeaHEH
BEJIMYHMHEI.

18. dyHkIHS pacnpeneneHus ciydaitHOM
BEJIMYMHBI. PacripenieieHiue MoKyl M0 MpPOCKIHIM
CKOpPOCTEH.

19. Pacmpenenenue MOJIEKYI IO MOJIYJTIO CKOPOCTH.
HaunbGonee BEpOsTHAS, cpemHsist u
CpEeIHEKBAApATUYHAS CKOPOCTH.

20. Mogens wmaeanmpHOTO Tasza. JlaBiueHme u
TeMmIeparypa c TOYKH 3peHust
MOJIEKYJISIPHO-KMHETUYECKOM TEOpPUU. YpaBHEHUE
COCTOSIHUS U/I€aIbHOTO rasa.

21. PacnpeneneHue MOJEKya HAEaIbHOTO rasa Io
BBICOTE B moJie TshkecTH 3emun. bapomerpuueckas
dbopmyna.

22. Tlonsitue  cremeHeld  cBOOOJBI  MOJICKYJIBI.
Teopema 0 paBHOpacHpeneIeHUH SHEPruM IO
CTEMEHSIM CBOOO/IBI.

23. BuyTpeHHsAs SHeprus Kak (YHKIHS COCTOSHHUS
cuctemsl. [lepBoe Ha4aa0 TEPMOAMHAMHUKH.

24. PabGora KaK byHKIHS nporecca.
N3oxopudeckuii, 1300apUUECKU U N30 TCPMUYECKUMA
MIPOLIECCHI.

25. Ilonarue Ttemnoemkoctu. TermnoeMKocTs mHpu
U30XOPUYECKOM U M300apuUuecKoM  Ipolieccax.
[TocrostnHas anuabaThl.

26. Annabaruueckuil mpouecc. IlepBoe Hagaio
TEPMOJAMHAMMKM I aguabaTHYecKoro mpoliecca.
VYpasHenue Ilyaccona.

27. Huxnuyeckuit Tporecc. Koadpdumment
MIOJIE3HOTO JECHCTBUsA TEIUIOBOM MalluHbl. Brtopoe
Hauasno TepMoauHamMuku. @opmynupoBku Knaysuyca
u KenbBuna.

28. Ilpobnema HEOOpaTUMOCTH TEIUIOBBIX
IIPOLIECCOB. ODHTPONIMUSl CUCTEMBI U €€ CBOMCTBA.
Teopema HepHcra.

29. OcHoBHOE ypaBHEHUE TEPMOIMHAMHKH.
OHTponus HJealbHOrO rasza. VMl3MeHeHue SHTponuu
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IIPU U30IIpoLIEcCcax.
30. Hwuxn Kapmo. Teopema Kapmo.
TepmonnHaMu4deckas wIKana TeMieparyp. TpoinHas
TOYKa BOJIbI KaK perepHast TOUKa.

31. Cratuctuyeckuid Bec MakpococTtosiHus. CyTb
HeoOpaTUMOCTH. CTaTUCTHYECKUI CMBICI SHTPOIIHH.
®opmyna bonbimana.

32. I'paHuIbl MPUMEHUMOCTH MOJICNH HICATBHOTO
raza. YpasHenue Ban-nep-Baansca. M3orepmsl
peaJIbHOTO Ta3a.

33. Cwibt B3aUMOICHCTBUS B MIPUPOJIE.
OnekTpocratuueckoe  moje.  3akoH  Kynona.
HanpsoxkeHHOCTD AIIEKTPOCTATUYECKOTO TOJIS.
[IpuHIHN cyneprno3unuu.

34. Cunosslie muHU. [T0TOK BEeKTOpa HANPSHKEHHOCTH
anekTpocrarudeckoro noJist. Teopema ["aycca.

35. Tlorenmman. TeopemMa O MHUPKYJISAIUU BEKTOpa
HANPSDKEHHOCTH 3JIeKTpocTaThyeckoro mnojis. Cssb
MEXTy HAIpsHKEHHOCTHIO U TIOTEHIIUAIOM.

36. Dnexrpoemkocth. Konnencaropsr. CoeanHeHue
KOHJCHCATOPOB. DHEPTrUsi KOHAEHCATOpa. JHEPrus
ANEKTPUYECKOTO MOJISL.

37. Dnexkrpuueckuid  Tok.  [lIOTHOCTH  TOKa.
VYpaBHeHue  HempepblBHOCTH. 3akoH Oma B
muddepennmansaol hopme.

38. CompotuBiernre mTpoBOIHUKOB. CTOpOoHHHE
cuibl. 3akoH Owma B HHTErpaibHOM popme.

39. IlpaBuna Kupxroda TUTST pacdera
pPa3BETBJICHHBIX Ieneil. MOIHOCTh TOKa. 3akoH
Hxoynsa-Jlenna.

40. Enunas npupoja 3JIeKTPUYecKoro ¥ MarHUTHOTO
nosia. [lone pgBwxkymerocs 3apspa. [IpuHimn
CYIEepHO3UIIII MarHUTHBIX TIOJICH. 3aKkoH
buo-Cagsapa.

41. TloTok W UMPKYIALMS BEKTOpa HWHAYKIUU
MarHutHoro mousia. Teopema ['aycca um Teopema o
HUPKYJISIUH.

42. Cuna Jlopenna. Cuna Amnepa.

43. 3aKkoH »NeKTpoMarHUTHOU MHIYKIuu Dapanes.
IIpaBuno Jlenna. BuxpeBoe 3i1eKTpuyeckoe moe.

44. Slgnenue  caMOUMHAYKIMHU. WHIYKTUBHOCTS.
OHeprusi KOHTypa C TOKOM. DHEprusi MarHUTHOTO
HOJIS.

45. Dnexrpuyeckoe nose B Bemiectse. [lomspuzarus
JMAJIEKTpUKa. BEKTOp 3IeKTpUYECKOro CMEIICHUS.
JluanexkTpuyueckasi IpOHUIIAEMOCTh BELIeCTBA.

46. MarnuTHOE oJie B BEIIIECTBE.
Hamaramuennocts. HampsykeHHOCTP MarHMTHOTO
nojisi. MarHutHas — IPOHMLIAEMOCTh  BEILECTBA.
deppoMarHeTHKH.
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Ilepeyens BonpocoB K 3auety (2 cemecTp):

1. Cucrema yYpaBHEHUH Makcsemia KaK
0000111eHIE Pa3pO3HEHHBIX SBJICHHUI 3JEKTPUUYECTBA
U MarHetusma. MarepuanbHble YpaBHEHHUS.

2. CsoiicTBa ypaBHEHUI Makcsema.
[Ipenckasanue cyniecTBOBaHUS AJIEKTPOMArHUTHBIX
BOJIH.

3. DneKTpoMarHUTHbIC BOJIHBIL. Bonnosoe
ypaBHeHue. CBONCTBA 3JIEKTPOMAarHUTHBIX BOJIH.

4. Ilnockasg »5SneKTpOMarHUTHasT BOJIHA U €€
OCHOBHBIE XapaKTEPUCTUKH. OHEPrusi U HMIIYJbC
3JIEKTPOMAarHUTHOM BOJIHBI.

5. EcrecTBeHHBII M  TOJNSPU3OBAHHBIA  CBET.
CreneHp NOJSpU3aLUU JIMHEHHO MOJISIPU30BAHHOTO
cBera. 3akoH Manroca.

6. Tlonmspu3anusi MpH OTPAKECHUN WU TIPEIOMIICHUH
CBETa Ha TpaHULEe pazliena IUAJIEKTPUKOB. YToI
Bbprocrepa. /[BoiiHOE mydenpesioMIICHHE.

7. CriocoObl TOJIAPU3aLUM  €CTECTBEHHOTO CBETa.
[Tpuzma Huxous. Bpamenue IIJIOCKOCTHU
NOJIIPU3aLMM  CBETa INpU IPOXOXKICHUU uepes
ONTUYECKU aKTUBHYIO CpEy.

8. Ilkaya sneKTpoMarHuTHBHIX BOJH. OCOOCHHOCTH
ONTUYECKOro auana3oHa. Ilokaszarens mpenomiieHus
Cpelpl.

9. KorepeHTHble BOJTHBI. HNuTtepdepentus
CBETOBbIX BOJIH. Cl0XeHHE HMHTEHCUBHOCTEH B
Cllyyae HEKOI'€pEHTHBIX M KOI'€PEHTHBIX KOJICOaHUH.

10. OnTuueckast pa3HOCTh X0Aa. CBS3b ONTHYECKOM
Pa3sHOCTH X0Jia JABYX BOJH C Pa3HOCTBbIO (pa3 Mexzy
HUMHU. Y CJIOBHSI MAKCUMyMa U MUHUMYMa.

11. Cxema FOnra mis HabmroneHust uHTEphEepeHITUN.
BpemenHas 1 npocTpaHCTBEHHAs: KOTEPEHTHOCTb.

12. Untepdepenums B TOHKHUX TJICHKAX.
HabGntonenue xosery HpioToHa B OTpakeHHOM H
IPOXOJSAIIEM CBETE.

13. SBnenue audpaknuu. Judpakmus dpenens u
Opaynrodepa. [Ipunnun [tolirenca-Openes.

14. Tudppakuus DpeHens Ha KpPyriioM OTBEPCTHH.
3oubl ®penens. I'paduyeckuit MeTon crIoXKeHUS
aMIUTUTY.

15. udpakuus ®paynrogepa Ha Y3KOH
npsMosinHeitHoM menu. JudpakunoHHas pemieTka
KaK COBOKYITHOCTb KOHEYHOTO YHCJIa MIEIEH.

16. TemnoBoe U3IIy4eHHE Tena. 3aKkoH
Credana-bonbumana. 3akoH cmeunleHuss Buna.
I'unoresa I1nanka.

17. ®otordpdexr. 3akonsl CroneroBa. Dopmyna
OiHIITEeHA.

18. ®oTOHBLI. JlaBnenue CBeTa.
KopnyckynsipHo-BOJIHOBOM Ayalu3M CBETA.

19. Paccesnue QortoHa Ha CBOOOJHOM SIIEKTPOHE.
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®opmyna Komnrona.

20. BoxHOBBIC cBOMCTBA yacTull. J[avHaA BOJHBI e
bpoiins.  DkcriepuMeHTanbHBIE — TOATBEPKICHUS
TUIOTE3BI e bpoiis.

21. IMpunnun ©HeompeneneHHOCTH. COOTHOIICHHE
HeomnpeaeneHHocteld  ['elizenOepra. OcoOCHHOCTH
mpoiiecca U3MepEeHusi B KBAaHTOBOM MEXaHHUKE.

22. ®dusnYecKoe HCTOJIKOBAHWE BOJH ¢ bpois.
BonnoBast ¢ynkuuss u ee cBoiictBa. IlmoTHOCTH
BEPOSITHOCTH OOHAPYKEHUS YaCTHUIIBI.

23. OcHOBHasT 3ajadya KBAaHTOBOM MEXaHUKH.
Hecraunonapnoe ¥ cTallMOHapHOE  ypaBHEHHE
[Ipénunrepa.

24. Yactnma B OJHOMEpPHOW  OCCKOHEUHOM
IPSIMOYTIOJIBHOW NOTEHIMaNbHOU siMe. KBaHTOBaHMe
sHepruu. CoOcTBeHHble  (QYHKIHH  COCTOSHHS
YaCTHIIBI.

25. TIpoxoskJIeHHEe YaCTHUIBI Yepe3 MOTSHITHATBHBIHI
Oapbep. TyHHENbHBIN D DEKT.

26. KBaHTOBBIN rapMOHHYECKHIA OCIAILISATOP.

27. Tlnanerapnas mojnenb atoma. [loctymarsl bopa.
KBanTOBaHME 3HEPTUHU BOJIOPOJOTIOJOOHON CUCTEMBI.
28. Wznydenwue BOJIOPOJIOTIOTOOHBIX CHCTEM.
CrexTpalibHbIe cepur aToMa Bojiopoaa. O0o0eHHas
dbopmyna baasmepa.

29. CrnexTpbl MHOTOXJIEKTPOHHBIX aTOMOB. 3aKOH
Mo3znu.

30. Vpasuenue llpenunrepa s aroma BOJOpPO/a.
KBanroBanue momenta umnysnbca. [IpaBuia otbopa.
31. Cnun AJICKTPOHA. KBanToBbIC qucIa,
OTHMCHIBAIOIIME COCTOSHUE DJJIEKTpPOHA B aToMe.
KpaTHOCTh BBIPOXKIEHUS SHEPreTHYECKUX YPOBHEH.
ITpuauun [aymnu.

32. IlpyHUMI ~ TOXIECTBEHHOCTH  OJUHAKOBBIX
yactun. bo3zonsl u  Qepmuonnl. KBaHTOBBIE
pacrpeaeneHusl.

33. CBoOoaHbBIE AIIEKTPOHBI B MeTaiie. DHEeprus
O®epmu. 30HHAS TEOPHs TBEPABIX TEI.

34. DAeKTpOnpOBOIHOCTH METaJIJIOB u
MOJIYTIPOBOIHUKOB. CBEPXIIPOBOTUMOCTb.

35. fBnenue pammoakTUBHOCTU. OCHOBHOWM 3aKOH
pannoakTuBHOrO pacmana. [loctosiHHas pacnana.
[Tepuon momypacnaza.

36. CoctaB M XapaKTEpPUCTUKH aTOMHOIO spa.
Kanensnas monens. Pasmep u ciuH sizipa.

37. Macca u oHeprus CBsI3U aTOMHOTO spa.
3aBUCHUMOCTH YACIbHON SHEPTUS CBS3H OT MacCOBOTO
yrcna. O6o1049euHas MOJIENb siipa.

38. Snepubie peakuuu. JHEprus peaknuu. Peakium
JIeNIeHUs] U CUHTE3a siziep.

39. PagmnoakTuBHBIE pAIbL. OcHoBHbIE
3aKOHOMEPHOCTH  O-u3nydeHus  sijgep.  JnwuHa
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KOMIIETEHIIUU
CBOOOHOTO TTpoOera o-4acTull.
40. Tpu Buga B-pacmnama. DHEPreTUUECKUN CIIEKTP
B-uactun. HelitpuHo.
41. OcoOenHoctu y-usnydenus sep. [Ipoxoxnenue
Y-KBAHTOB Y€pE3 BEIIECTBO.
42. Knaccudukanusi  SJEMEHTapHBIX  YacTHII.
Jlenirousbl. JlenTOHHBIN 3apsia.
43. Anpownsl. bapnonnsiii 3apsa. KBapkoBas Moaensb
aJIpOHOB.

YmMmets npuMeHsTh pusndeckre | [IpumepHbIii mepeyeHb NPAKTHYECKUX 3aJaHUI

3aKOHBI
(hbU3UKO-MaTeMaTUUECKHI
anmapar Jisi pelieHus He
TOJIBKO THUTIOBBIX, HO H
0oJ1ee CIOXKHBIX
HECTaHIAPTHHIX 3371a4 B
pamkax (GpU3uKU 1
CMEKHBIX JTUCITUTUIAH

1 cemecTp

3apanme 1.Touka qBUKETCS B IJIOCKOCTU XOY IO
3aKOHY: x=-2t;y = 4t(1—t). HaliTn ypaBHeHune

tpaektopun Y = f(X) uu300pa3uts ee rpaguuecky;

—

BEKTOP CKOPOCTH V ¥ yCKOpPEHHUs @ B 3aBUCHUMOCTHU
OT BPEMEHHU; MOMEHT BpEMEHHU o, B KOTOPBII BEKTOP
YCKOpEHUsi d COCTaBJIAET yroi /4 ¢ BEKTOPOM

CKOPOCTH V . Otger: y=—x*—2x; V==2i +41-2t)],
a=-8j, to=0,75c.

3aganme 2. Teno BpamaeTcss BOKPYT HETIOIBHKHOMN
OCH 110 3aKOHY ¢=2+4-t—2.t>. Halitu: 1) cpennee
3HAYCHUE YIIIOBON CKOPOCTH (o) 33 IPOMEKYTOK

BpeMeHH OT =0 10 0CTaHOBKH; 2) YTJIOBYIO CKOPOCTh
Tena B MOMeHT Bpemenu t=0,25 ¢; 3) HopmanbHOe
YCKOpEHUE TOYKH, HaXOASIIeHCsl Ha pacCTOsSHUU 1 M
OT OCH BpalIleHHs B TOT K€ MOMEHT BpemeHHu. OTBeT:
2pan/c; 3 pan/c; 9 M/c?.

3apanue 3. [llap Maccoit Mi=4Kr ABUIKETCS CO
CKOpOCThIO V1=5 M/C U CTaJIKHUBACTCS C MIAPOM
Maccoi Mz =6 Kr, KOTOPBIi IBHKETCS €My HaBCTPEUy
co ckopocThio V2=2 m/c. OnpenenuTe CKOpocTu
[I1apoB MocTe yaapa. Yaap cuutath abCoIIOTHO
yIPYruM, OPSIMbIM U HeHTpanbHbIM. OTBeT: 3,4 M/c,
3,6 m/c.

3ananue 4. Ban B Bujie CIUIONIHOTO IIMJIMHIPA
Maccoit M=10 Kr Haca)KeH Ha TOPU3OHTAILHYIO OCh.
Ha nmnmaap HaMOTaH mHyp, K cCBOOOTHOMY KOHITY
KOTOPOTO TIO/IBEIeHa rHpsi Maccoit Mp=2 kr. C
KaKUM YCKOPEHHEM OYJIeT OIyCKaThCs THPSI, €CITU ee
TpenocTaBuTh camoii cebe? OTaer: 2,8 M/c?,
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3ananue 5. OnpenenuTs Nepuo, 4acTOTy U
HavalbHYIO (pa3y KoJIeOaHUH TOUKH, ABIKYIIEHUCS IO
YPABHEHMIO: x=A-sina(t+7) Ile ©=2,51 ¢t 1=0,4
¢,A=0,02 M. KakoBa ckOpOCTb TOUKH B MOMEHT
spemenu 0,8 c. Otser: T=0,8c; v=1,25 c¢!; V=0,157
M/C.

3aganme 6. Haitnure s ra3o00pa3Horo azora
TEMIIEpaTypy, IPH KOTOPOH CKOPOCTSIM MOJIEKYI Vi =
300 m/c u V2 = 600 M/c COOTBETCTBYIOT OJMHAKOBBIE
3HaveHus QyHkun pacnpeneneHus Makcsemna (V).

Ortser: T= m(VZZ _Vlz) =330K.
2K In(V, 1V,)

3ananme 7. VneansHbIi AByXaTOMHBIN ra3 00beMOM
5 1 u masneruem 10° I1a m30Xopudeckn Harpeny, B
pe3yibTaTe Yero CPeIHssl KHHETHYECKast SHEPTHS €T0
MoJekya ysennuuaack oT 0,0796 3B no 0,0923 3B.
Ha ckonbpKo npu 3TOM U3MEHHUThCA JaBlieHUeE ra3a? B
JATbHEHIIIEM Ta3 U30TEPMHUYCCKH PACIIIUPHUIIH 10
HavyayibHOTO AaByieHus. Onpenenure o0beM ra3a B

KoHIIe Tiporiecca. Oteet: yBenuuutces Ha 0,16 Ml1a;
5,8 1.

3aganue 8. Onpenenure K03PPUITUESHT
TEIJIONPOBOTHOCTH A a30Ta, eclid KO PHuIueHT
JTMHAMUYECKOH BSI3KOCTH 1) JUTSI HETO TPH TEX XKe
ycnoBusx paBeH 10 mxlIla-c. OrBet: A=7,42 MmB1/™m-K.

3aganme 9. 12 r a30Ta HAXOATCS B 3aKPBITOM COCY/JIE
obwemom 2 11 ipu Temneparype 10°C. Ilocne
HarpeBaHus JaBJIEHUE B COCY/IE CTAJIO PaBHO
10*Mm.pT.cT. Kakoe KonmuecTBo Teruia Obiio
coobeHo rasy npu Harpesanun? Otser: 4,1-10° k.

3apanune 10. Cmemanu Bogy Maccoit Mi=5kr
npu Temneparype T1=280 K ¢ Bogoit maccoir my=8kr
npu teMneparype T2 =350 K. Haiitu: 1)
temneparypy 0 cmecu; 2) namMenenue AS 3HTPOIIHH,
npoucxozsiee npu cMemuBanuu. Otser: 323 K;
0,3 xIx/K.

3ananue 11. Toueunsie 3apsast (1=10 KT 1 ¢2=-20

HK11 HaxonsATCs B Bo3ayxe Ha paccTostHuM 10 cm n1pyr
oT apyra. OnpenenuTs HalpsHKEHHOCTD M0JISI B TOUKE
A, ynaneHHo# Ha paccTosiHUE 6 CM OT IIEPBOTO U Ha §
cM 0T BTOoporo. Kak u3aMeHuTcs noTeHuuaibHas
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SHEPI'us B3aUMOAECHUCTBHUS 3apsAA0B, ECIIU
IIEPEMECTUTH BTOPOU 3apsy B 3Ty Touky? Kakyro s
3TOTO HY)KHO cOBepIHTh padoty? OtBet: 37,6 kB/Mm;
12 mxJIx.

3ananue 12. Tpu m10CKKUX BO3AYILIHBIX
koHsieHcaropa ¢ eMkoctsiMu C1=1,5mMk®d, Co=7 Mk,
C3=2 Mk®D coeMHEHbI IOCIEI0BATENHHO U
MPUCOCIMHECHBI K HICTOYHHUKY TOKa. [Ipu 3TOM 3apsin
BTOPOTo KOHieHcaTopa paseH 14107 K. a) Haiitu
SHEepruIo 3Toi OaTapeu. 6) He oTkirovyas uctounuka
TOKa OT 6aTapen KOHJEHCATOPOB, Pa3IBUTAIOT
TJIACTHUHBI TPETHETO KOHJIEHCATOPA, YBEIHUUBAs
paccTtosiHue Mex1y HUMU B 2 pasa. Haittu uamMmenenue
eMKoCTH U 3apsna 6atapeu. Otset: 490 m/Ix, 0,21
MKD, 0,4 mKi.

3apanme 13. JIa snementa (€1 = 1,2 B, r1 = 0,1 Owm,
€ =0,9 B, .= 0,3 OM) coenMHEHBI OTHOUMEHHBIMU
notocamu. ComnpotuiieHre R coemMHUTENTbHBIX
poBo0B paBHO 0,2 OM. OnpenenuTs CUIly TOKa B
nend | u pa3HOCTH MOTEHITMAIOB HA 3a)KMMaxX
Kkaxkaoro ucrounmnka. Orset: 0,5 A; 1,15 B; 1,05 B.

3apanme 14. Kpyrosoii BuTok paguycom R=15,0 cm
PacCIoJIOKEH OTHOCUTEIHLHO OECKOHEUHO JTTMHHOTO
MPOBOJIA TaK, YTO €ro MIOCKOCTh MapajuiesibHa
npoBony. I[lepnenaukymnsip, BOCCTAHOBIECHHBIA HA
MIPOBOJI U3 IIEHTPa BUTKA, SIBJISIETCS HOPMAJIbIO K
mI0CcKoCcTH BUTKA. Crita Toka B mpoBoje 11=5A, cuna
TOKa B BUTKE TOKH |>=1A. PaccrosiHue oT HeHTpa
BUTKa 10 poBoaa d=20 cM. Onpeaennute MarHUTHYIO
MHIYKIUIO B LIeHTpe BUTKA. OTBeT: Bo=6,5MK T

3aganme 15. [IpoBoasdmuii NI0CKUN KOHTYP,
umerouit popmy okpyxHoctu paguyca r = 0,05 m
MOMEIIEH B OJTHOPOJIHOE MarHUTHOE TMOJIE TaK, YTO
JUHUY MarHUTHOW MHAYKIIUH TOJISl HApaBIeHbBI
NEPIEeHIUKYISPHO MIOCKOCTH KOHTYpA.
Comporusnenue koHTtypa R =5 Om. MaraurtHas
WHIYKIMS MeHsieTcs 1o 3akony B = kt, roe k = 0,2
Tn/c. Onpenenure: a) 3.71.C. UHAYKIUH,
BO3HUKAIOIIYIO B ’TOM KOHTYpE; 0) CHTy
WHAYKIIMOHHOTO TOKA; B) 3apsi/i, KOTOPBINA MPOTEUET
M0 KOHTYPY 3a MEPBbIE 5 CeKyH N3MEHEHUS TOJIs.
Ortsert: 1,6 MB; 0,3 MA; 1,6 MK




CrpyKTypHBII
JJIEMEHT
KOMIIETEHIIUU

[Inanupyemsle
pe3yNbTaThl 00YICHUS

OneHouHBbIE CpeCTBA

3aganme 16. Karynika HaMmoTana MeIHBIM MPOBOJOM
nuametpom 0=0,2 MM ¢ o6mieit mmHoi 1=314 M u
uMeeT UHIYKTUBHOCTh L=0,5 I'n. Onpenenutsb
CONPOTHUBIICHUE KATYIIKHU: 1) B IIENTH TOCTOSIHHOTO
TOKa; 2) B LIENH MEPEMEHHOTO TOKa ¢ YacToToi v=50
T'u. OtBeT: R=160 OM; R=224 Om.

2 cemecTp

3aganue 17. B omnpite FOHra crexisinias niacTUHKA
TOJIIIIMHON B 2 CM TIOMEIIIAETCS HA MTyTH OJTHOTO U3
UHTEPEPUPYIOMINX YIS MEPIeHIUKYISIPHO JIydy.
Ha ckosbKO MOTYT OTJIHYAThCS IPYT OT JApyra
3HAYCHMS TIOKA3aTelIs MPEJIOMIICHUS B PA3IMYHBIX
MeCTax MIACTUHKH, 9TOOBI K3MEHEHHE PA3HOCTH X0/1a
OT ATOW HEOJHOPOJHOCTH HE MPEBBIIAIO | MKM?
OtBer: A<N=5-107.

3apanue 18. [Tyuok Genoro cBera majgaeT HOpMaIbHO
K MOBEPXHOCTH CTEKJISTHHOM TJIACTUHKU  TOJIIIUHON
d=0,5 mkM, HaxozsmIeics B Bo3ayxe. [lokazarennb
npenomiieHus crekaa n=1,5. B pe3ynbTate
uHTephEpPEHITMN HHTEHCUBHOCTh HEKOTOPBIX BOJIH,
JUTHHBI KOTOPBIX JISKAT B MPEAeiax BUIUMOTO
cnekrpa (ot 400 mo 700 HM), yCUITUBAETCSI TIPH
oTpaxkeHun. OnpeaenuTe UIMHBI STUX BoJIH. OTBET:
0,6 mxm4 0,43 MKM.

3apanme 19. [Tnockas BoaHa (A=0,5MKM) nagaet
HOpPMAJILHO Ha Tadparmy ¢ KpyribiM OTBEPCTHEM
nrametpom 1,0 cm. Ha kakoM paccTosiHUHM OT
OTBEPCTHUS Ha €r0 OCH JIOJKHA HAXOIUTHCS TOUYKA
HAOIIOICHHs], YTOOBI OTBEPCTHUE OTKPBIBAIO: 1) OHY
300y @penento; 2) nse 30861 Ppenena? Oteer: 50; 25
M.

3ananue 20. Haiitu HanGoab1Iuil MopsI0K CEKTpa
JUIS JKEITOM JIMHUW HATPUs C ATUHON BOJHBI A=589
HM, €CITU TIOCTOSTHHASI TU(PAKITUOHHOHN PEIIeTKU
d=2mkM. CKOJIKO BCETO MaKCUMYMOB JIa€T 3Ta
pemerka? [lox kakum yriom ¢ HabIOgaeTCA
nocnexuuit Mmakcumym? Otser: 3; 7; 62°.

3ananue 21. /[Ba nossipusaropa pacroyiokKeHbl TaK,
YTO yroJl MEeXAy UX INIOCKOCTSIMH IPOITYCKaHUS
pasen 25° Onpenenuts, BO CKOIBKO pa3




CrpyKTypHBII
JJIEMEHT
KOMIIETEHIIUU

[Inanupyemsle
pe3yNbTaThl 00YICHUS

OneHouHBbIE CpeCTBA

YMEHBIINTCS UHTEHCUBHOCTh €CTECTBEHHOTO CBETA
IIpU IPOXOXKIAEHUU: 1) uepe3 oauH (IepBbIi)
MOJIIPU3aTop, 2) uepe3 o0a moaspu3aropa.

KosdduuuenT nornomnienus cBera B mOIIpU3aTOpe
pasen 0,08. Otsert: 2,17; 2,88.

3ananue 22. Yepnoe teno umeer temnepatypy 3 kK.
[Ipu oxnakieHuu Temna JUIMHA BOJIHBI, TPUXOASIIAsACS
Ha MaKCUMYyM H3JIy4aTeJIbHON CIIOCOOHOCTH,
U3MEHMJIach Ha § MKM. J{o kakoil TeMmeparypsl
oxnanuiock teno? Orset: 323K.

3ananue 23. Y3Kuil My4OK MOHOXPOMAaTHYECKOTO
PEHTTEHOBCKOTO M3ITyYEHUS Ta/laeT Ha
pacceuBatoniee BeuiecTBo. [Ipu 3Tom 1rHA BOTHBI
M3ITydeHns, paccesHHoro mox yriamu 60° n 120°,
OTJIMYAIOTCS APYT OT Apyra B 2 pa3a. Cuuras, 4To
paccesiHie IPOUCXOIUT Ha CBOOOTHBIX DJIEKTPOHAX,
HAWTH JJIMHY BOJIHBI MaJaromiero uiiaydeHus. OTBeT:
1,2 M.

3ananme 24. Kpacnas rpanuna ¢dotodddexra ms
HEKOTOporo MeTauia paBHa 275 um. Haiitu: 1) paboty
BBIXO0/Ia JIEKTPOHA U3 3TOTO MeTasa, 2)
MaKCHUMAaJIbHYIO CKOPOCTh JICKTPOHOB, BHIPHIBAEMBIX
M3 3TOTO MeTajula CBETOM ¢ JUTHHOM BoJH 180 HM, 3)
MaKCHUMaJIbHYI0 KHHETUYECKYIO SHEPTHIO ATHX
snexTpoHOB. OTBeT: 4,525B; 9,1-10° M/c; 2,383B.

3aganue 25. DiekTpoH 00Ja1aeT KHHETHYECKON
sueprueit 30 3B. Onpenenuts Ae0pOUIEBCKYIO JUIUHY
BOJIHBI 2JICKTpOHA. BO CKOJIBKO pa3 M3MEHHUTCS dTa
JUTHA BOJIHBI, €CJIM KHHETUYCCKAsT SHEPT U
ymenbutes Ha 20%? OtBer: 2,2:10%y; 1,12.

3aganme 26. [Ipu 1BMKEHNU YaCTULIBI BJIOJIb OCH X
CKOPOCTh €€ MOET OBITh OIpe/ieTieHa ¢ TOUHOCThHIO
(ommbkoit) 10 1 cm/c. Haiitu HeonpeaeneHHOCTh
KOOPJMHATHI, €CITU YaCTHIIEeH siBiseTcs: 1) AMeKTpoH,
2) npobunka maccoii 0,1r. Otset: 0,01Mm; 1028m.

3ananue 27. Yactuna HaxoquTcs B 0ECKOHEYHO
rJ1yOOKOM OJTHOMEPHO MOTEHIMATILHON UMest
MUHUMAaJbHYIO 3Heprut. KakoBa BepOATHOCTH
oOHapyXeHHs YacTUIIbl B CpPeHEN TPETH SAMBI?
Otsert: 0,609.

3ananue 28. Onpenennuts JJIMHY BOJIHBI,




CrpyKTypHBII
JJIEMEHT
KOMIIETEHIIUU

[Inanupyemsle
pe3yNbTaThl 00YICHUS

OneHouHBbIE CpeCTBA

COOTBETCTBYIOLIYIO TPEThEH JIMHUU cepuu banbMmepa:
1) B cniextpe uznyuenuu Bojopoaa, 2) B cnexrpe
u3nydenust nona renusi. Oreer: 434um, 109uM.

3aganme 29. Onpenenure nepuo/ nogypacnaia
¥ HayalbHYIO aKTHBHOCTb BUCMYTa a0 Bi, ecin

U3BECTHO, YTO BUCMYT Maccoil M = 1 r, BeIOpachIBaeT
4,58-10%p — vactui 3a 1 cexynay. Bo ckonbko pa3
W3MEHUTCS aKTUBHOCTD 3a Mecsil? OTBeT: 5 cyTok; 64
paza.

3ananue 30. Sapo 6epuinus-7 f-paAuoaKTUBHO 110
cxeMe K-3axBara. 3anucats peakuuio. Kakue
YaCTUILIBI TIPU ITOM 00pa30BaIUCh?

3ananue 31. BerauciauTs B a.€.M. Maccy sjapa
C, y KOTOpOr'o DHEPIrUs CBSA3U HA OJMH HYKIOH
paBHO 6,04 M»3B. Otser: 10,0135 a.e.m.

3aganue 32. ConHeyHas NOCTOSIHHASA IS
3emute (PHEPTHUS COJTHEUHOTO U3ITyYEHUS, TTAJar0IIeTro
B €JIMHUILY BPEMEHHU Ha CAMHUILY TIJIOIIAIN B
MePIEHANKYIIPHOM HarpaBieHun) pasHa 1370
JIx/c-M?. Onupasch Ha Ty BEIUUNHY, HAMIATE,
CKOJIBKO IT0 Macce BOJOPO/ia BRITOPAET €KECEKYHIHO
BHYTPH COJIHIIA, €CJIM U3BECTHO, YTO UICTOUYHHUKOM
SHEPTHH COJIHIIA ABJISCTCS CHHTE3 YEThIPEX Sep
BOJIOpoJa ¢ 0Opa3oBanueM siapa renusi-4. Oteet: 630
MJIH.T/C.

Bnaners

PAKTUYCCKUMH
HaBBIKAMH
MCIIOJIb30BAHUS
AIIEMEHTOB (PU3UYECKOTO
IKCIIEPHUMEHTA u
pemieHuss  (QHU3MYECKUX
3amaq Ha APYTUX
JHMCHUIUTHHAX;
HaBBIKAMH ¥ METOTUKaAMH
0000111eHUsT PE3yabTaToOB

peleHus 3ajad,
JKCIIEpUMEHTAIILHON
NESITEIBHOCTH;

METOJAaMH
9KCIEPUMEHTAIBHOTO
UCClieIoBaHus B (pusmke
(nnaHupoBaHue,

MOCTaHOBKa M 00paboTKa
SKCIEPUMEHTA);

IIpumepHBbIii IepeYeHb BONPOCOB M 3aaHUIA 110
J1abopaTopHbIM padboTam

1 cemecTp

Ne 1l ((HpI/IMeHeHI/Ie 3daKOHOB COXpPAaHCHUS JIA
ONPCACIICHUA CKOPOCTH ITOJICTA ITYJIN

1. TlpuBeaurte mpUMepbl CUJI, JAIOIIUX Pa3HbIE BUJIBI
NOTEeHIMaIbHON sHepruu. Kakue w3 HuX
NPUCYTCTBYIOT B JaHHOW pabore? W3o0pasute
CXeMY 3KCIIEPUMEHTAbHOM YCTAHOBKH U YKaKUTE
Ha Hel cuibl, JAEHCTBYIOIIME Ha BCe Tea,
BXOJSIIME B CHUCTEMY, B KaXIbli MOMEHT
BpPEMEHU.




CrpyKTypHBII
JJIEMEHT
KOMIIETEHIIUU

[Inanupyemsle
pe3yNbTaThl 00YICHUS

OneHouHBbIE CpeCTBA

HaBBIKAMH
MEXIUCIUIIIMHAPHOTO
IPUMEHEHHS  3aKOHOB
bu3uKy.

Kakve BenuumHbl UWMENUW KUHETUYECKAs U
MOTEHIMATbHAs SHEPrus CHUCTEMBI
«IyJS+MasiTHUK» B Pa3UYHbIE MOMEHTHI OTIbITA?
[IpencraBpre cXeMy U3MEHEHUS KUHETUYECKOWU U
MOTEHI[MATBLHOU SHEPTUH CUCTEMBI.

Jns KakuX MOMEHTOB BPEMEHH B JIAHHOM
OKCIIEPUMEHTE  MOXKHO  NPUMEHSATH  3aKOH
COXpaHEHHUS MEXaHWYECKOW SHEPTHH, a I KaKUX
Hemb3s U mouemy? Cxema.

Jns KakuX MOMEHTOB BpPEMEHH B JIAHHOM
OKCIIEPUMEHTE  MOXKHO  TNPUMEHATh  3aKOH
COXpaHEHUs HMMIYJbCa, a JJIs KaKUX HEeJIb3sl U
noyemy? Cxema

Hcnone3yss  3akOHBI  COXpaHEHUs TOJYYUTe
dbopmyny IS pacdeTa CKOPOCTH TMOJieTa MyiIu B
JTaHHOM padoTe.

Kak MIPOU3BOIUTCS 0o0paboTka
AKCIIEPUMEHTAIIbHBIX JaHHBIX B JIAHHOW padoTe.
Kak ompenensercst DOBEpHUTENBbHBIH HMHTEPBAI
CKOPOCTH " cpemHsist KBaJpaTuiecKas
MOTPEUIHOCTh OTKJIOHEHNS MAsITHUKA?

No 4 «MccnegoBanue BpaniaTeaIbHOTO IBUKEHUS
TBEPJIOTO TeJIa BOKPYT HETIOIBH)KHON OCHY

1.

KakoB xapakrep 3aBUCIMOCTH MOMEHTa MHEPLUU
OT PacCTOSIHUS, HA KOTOPOM HaXOAMUTCS TEJIO OT
ocu Bpamienus? B mannoit pabote. IlocTpoiite
rpaduk 3Toi 3aBUCUMOCTH.

Kak skcriepuMeHTaNnbHO OIpeaessieTcss MOMEHT
WHEPIMY TeJa B IaHHOH j1abopaTtopHoil padoTe?
Kakue 3akoHBI COXpaHEHUS MPUMEHSIOTCS s
BbIBOJIa pacyeTHBIX (hopmyn? [lomyuure popmyny
JUIS pacueTa MOMEHTa HHEPLUU MasTHHUKA.
KakoBa 3aBUCHMOCTb YTJIOBOTO YCKOPEHHS Tema
OT MOMEHTA MPUJIOKEHHBIX K HEMY CHJT © MOMEHTA
unepiun  tena? Ilocrpoiite rpaduk maHHOU
3aBUCHMOCTH

Kak Ha wmastHuke OO6epbeka MOTYyT OBITh
ONPENEIIEHbl  YIJIOBOE  YCKOPEHHE, MOMEHT
JEUCTBYIOUIMX CHJI U MOMEHT MHEPLUU?

Kak B pmanHHO#l  paboTe  paccuMThIBaeTCS
MOTPEUIHOCTh ONPENEICHUsT MOMEHTa WHEpPUUU
TeJa  OTHOCHUTEIIbHO  MPOMU3BOJBHOM  OcCH
BpalleHus’?

[IpogemoHCcTpUpyliTE BO3MOXKHOCTH TPUMEHEHUS
cpenpl MicrosoftExcel (wmu mpyro#t cpembr) mns
00pabOTKU IKCIEPUMEHTATBHBIX TAHHBIX.

Ne 5 «Onpenenenune xapakTepUCTHK 3aTyXaIOLIUX




CrpyKTypHBII
JJIEMEHT
KOMIIETEHIIUU

[Inanupyemsle
pe3yNbTaThl 00YICHUS

OneHouHBbIE CpeCTBA

KoJe0aHu U3NIECKOTO MASITHUKA)

1.

[louemy konebaHus MasiTHUKA B JIaHHOM paboTe
OyIyT 3aTyXamIUMHU, JaXKe MPU BBIKIIOYEHHOM
3JIeKTpOMaruure?

3anummure ypaBHEHUS 3aTyXarolux u
HE3aTYyXaloIINX KOJIeOaHUH, CPABHUTE HX.

Kak ammntyna 3aTyxaronmx kojaeOaHui 3aBUCUT
OT BPEMEHH U OT YucIia KojaeOaHui?

Kakos buznaeckuit CMBICIT BEJINYVH
NPUMEHUTETPHO K JaHHOW paboTe: HadalbHas
aMIUTUTyla  KojeOaHwii, HavyanbHas  (asza
KoJieOaHuii, KpyroBas dYacToTa KoJieOaHUIA,
nepuoj; KosiebaHui, Ko’(p(UIUEHT 3aTyXaHUs,
BpeMs penakcanuu, norapuMuIecKuit
NEeKPEeMEHT 3aTyxaHus, Ao0poTHocTh. Kak oHu
MeHstoTes ¢ poctoM U?

Kak MeHSFOTCS XapaKTepUCTUKU 3aTyXarolluX
KojeOaHull HauvajdbHas aMIUIUTyAa KojeOaHuM,
HavdaybHas (a3a KojeOaHWM, KpyroBas 4YacToTa
KoJieOaHuii, mepuoa KosiebaHui, KodduimeHt
3aTyXaHusl, Bpems penakcanu,
gorapu@MHUUecKUid  JEKPeMEeHT  3aTyXaHus,
JTOOpPOTHOCTH €CJIM OJIUH M3 MapaMeTpoB JaHHOTO
¢dusuueckoro mastauka: |, m, L, K yBenuuurcs
(b0  ymeHbIIUTCS) TpU  (HUKCHPOBAHHBIX
3HAYEHUSIX OCTABIINXCS?

Jlna yero, B naHHOW pabote, rpaduku CTPOAT B
norapudmMuueckomMmaciirade?
[TpoaemMoHCTpHUpYiiTE BO3MOKHOCTh MPUMEHEHUS
cpeapl MicrosoftExcel (wmu mpyroit cpembr) mis
00pabOTKU IKCIIEPUMEHTAIbHBIX TAHHBIX.

No 11 «3ydyeHne cTaTHCTHUECKUX

3aKOHOMEPHOCTEH»

1. KakoBo pacmpeneneHue ApoOH IO SYCHKaM Ha
nocke l'anmprona? Kakoe  pacnpenenenue
aHaJIOTMYHO JaHHOMY B MKT?

2. KaxkxoBo pacnpeneneHne 3MeKTPOHOB MO0 MOAYIIO
CKOPOCTH B JaHHOU pabore? UTO MpPOHCXOIUT
IpY U3MEHEHUH HaNpsDKEeHUs Hakana?

3. Kakue cratucTuyeckue MEeTObl IPUMEHSIOTCS B
TaHHOM paboTe?

4. TIpoaeMOHCTPUPYHTE BO3MOKHOCTh TPUMEHEHUS

cpenbt MicrosoftExcel (wmu apyroii cpemsr) s
00pabOTKH IKCTIEPUMEHTAIBHBIX JTaHHBIX.

Ne 14 «Onpenenenue nmokaszarens aauadaTbl METOJ0M




CrpyKTypHBII
JJIEMEHT
KOMIIETEHIIUU

[Inanupyemsle
pe3yNbTaThl 00YICHUS

OneHouHBbIE CpeCTBA

Knemana u Jlezopmar

1.

2.

OObscHUTE XOJl SKCIIEPUMEHTA M PE3YJIbTaThl
pacuera.

HazoBuTte mporecchl, MPOUCXOASAIINE C Ta30M, B
X0Z€ OKCIEepUMEHTa u  m300pazuTe HX
rpaduvecky.

3anuiuuTe YpaBHEHUs U1 BbIBOAA (DOPMYJIBI
nokasarens agualdaTsl.

[IponemoHCTpHpYHTE BO3MOKHOCTH TPUMEHEHHUS
cpensl MicrosoftExcel (wmu mpyroii cpempr) s
00pabOTKH IKCIEPUMEHTAIbHBIX TAHHBIX.

Kak B nanHOii paboTe MHUHHUMHU3HpYETCS
MIOTPEITHOCTh AKCTIEPUMEHTATBHBIX TaHHBIX?

Ne 21 «MccnenoBaHue 3J€KTPOCTATUYECKOTO TOJIS C

IIOMOIIBIO 30HJa»

1.

Uto Takoe HaNpsHKEHHOCTh JIIEKTPUUECKOTO
nosus’? Kak rpadudecKku MPEJICTaBUTh
pacnpe/enieHrue HanpsyKEHHOCTH B Pa3HBIX TOYKaX
AJIEKTPUYECKOTO TIOJIsI B TAaHHON paboTe?

Yro Takoe TMOTEHLIHAT 3JIEKTPOCTATHUYECKOTO
noJsus? Kak rpadudecKku MPEJICTaBUTh
pacmpenenieHne MOTEHIMala B Pa3HbIX TOYKaX
3JIEKTPUYECKOTO MOJIs B IaHHOU paboTe?

Yemy paBHa paboTa MO MEpPEeMELICHHUIO 3apsaa
BJIOJIb DKBUIIOTEHIUATbHON TMOBEPXHOCTH M IO
3aMKHYTOMY KOHTYDY, OTrpaHUYEHHOMY
y4acTKaMHd CHJIOBBIX UM  SKBHUIIOTEHIIHMAIBHBIX
nuHui? Beraucnure paboTy Mo IMepeMenieHuro
3apsa 1o 3aJaHHOU TPAeKTOPHH.

Kak  u3MmeHurcs  KapTMHa  CHJIOBBIX U
SKBUIIOTEHIIUAIBHBIX JIMHUA TPH YBEIUYECHUU
(YMEHBIIICHHH ) HAMPSKEHHOCTH MEeXIy
3JIEKTPOJIaMU ?

Ne 24 «Pacmmpenune npenena n3MepeHus
aMIepMeTpa MOCTOSIHHOTO TOKa»

1.

Kakos IPUHLIAI JEUCTBUS
JJIEKTPOU3MEPHUTENBHBIX npubopoB
MarHMTONIEKTPUYECKOTO M 3JIEKTPOMArHUTHOTO
THUIIa, IPUMEHSEMbI B TJaHHOH paboTte?

Uto Ha3pIBaIOT TOKOM IIOJIHOTO OTKJIOHEHHWS U
HaNpPsUKEHUEM IIOJIHOTO OTKJIOHEHUS
UEKTPOU3MEPHUTEIBHOTO Nprbdopa?

Kakum o0pazom BKIIOYAIOT ammepMmerp U
BOJIBTMETP B  OJIEKTPUYECKYIO  LE€Nb  JUIS
M3MEpEHUS TOKA u HaIpspKeHus ?




CrpyKTypHBII
JJIEMEHT
KOMIIETEHIIUU

[Inanupyemsle
pe3yNbTaThl 00YICHUS

OneHouHBbIE CpeCTBA

[IpoeMOHCTpHUPYITE HABBIKA BKJIIOUECHHUS ITHX
prOOPOB B NEKTPUUECKYIO IIETIb.

Uro Ttakoe wmyHT? g uyero M Kak OH
UCIIOJb3YeTCS ? [IponeMoHcTpHpyiiTE
UCIIOJIb30BAHNE LIYHTA.

UYrto Takoe nobaBouHoe conporuBienue? Jis gero
U Kak OHO ucnojb3yercs? IIpomeMmoHcTpupyiite
UCTIOJIb30BaHUE I0OABOYHOTO COMPOTHBIICHHS.
[IponemoHCTpUpYiiTE BO3MOKHOCTH MPUMEHEHUS
cpensl MicrosoftExcel (wmu npyro#t cpemsl) st
00pabOTKHM IKCIIEPUMEHTATILHBIX JAHHBIX.

Kak B pmanHOW paboTe MUHUMUBHPYETCS
MOTPEUTHOCTH SKCIEPUMEHTATBHBIX JTAHHBIX ?

Ne 28 «Onpenenenne HAYKTUBHOCTH KAaTYIIKU U
MarHUTHOM MPOHUIIAEMOCTH (PEPPOMArHUTHOTO
Tesa

1.

Kakue npubopsl npuMeHSINCh B JaHHOW paboTe
JUIS  ONpeNeNus MapaMeTpoB IOCTOSHHOTO U
MEPEMEHHOTO TOKA?

[Tonyuute dopmymny st pacyeTa MOJIHOTO
CONPOTHBIICHUS  LIEMM  IEPEeMEHHOI0  TOKa,
UCIIOJIB3yeMOW B JaHHOW  pabote  (WMim
MPEJICTAaBICHHOMN MPETo1aBaTeseM).

Kak ompenensnach WHIYKTUBHOCTh KaTYIIKH B
naHHOM pabote? Kakum emie crmocoboM MOKHO
OTPEIENIUTh UHAYKTUBHOCTh?
[TpoaemMoHCTpHpYiiTE BO3MOXKHOCTh MPUMEHEHHS
cpeapl MicrosoftExcel (wmu mpyroit cpembr) mis
00pabOTKU HKCIIEPUMEHTATbHBIX TAHHBIX.

2 cemecTp

Ne 32 «Onpenenenne paanyca KpUBU3HBI JTUH3BI U
HOJIOCHI ITPOIYCKaHMsI CBETO(PUIIBTPA C TOMOIIBIO
kozen HerotoHa»

1.
2.

Kak oObsicHsieTcst mosiBnenue kojuen Herorona?
[Tonyunre Qopmynsl A pacueTa paguycoB
TEMHBIX U CBETJIBIX KoJsiell HproToHa.

[onyunre Gopmyny i ompeneneHus: paguyca
KPUBHU3HBI JIMH3BI.

Kak B paHHOM paboTe MUHUMH3HpYETCS
MOTPEIIHOCTD SKCIIEPUMEHTAIBHBIX TaHHBIX?

Ne 34 «Onpenenenue JIMHBI CBETOBOM BOJIHBI U




CrpyKTypHBII
JJIEMEHT
KOMIIETEHIIUU

[Inanupyemsle
pe3yNbTaThl 00YICHUS

OneHouHBbIE CpeCTBA

XapaKTePUCTUK TUPPAKINOHHOHN PEIICTKI

1.

KakoBpl  mapameTrpsl M XapaKTEPUCTHKHU
TU(QPAKIIMOHHON  pEIIeTKH, MPUMEHSEMOH B
JKCIIEpUMEHTE?

[Momyunre dopmyny miast onpeneneHus: ITUHBI
CBETOBOM  BOJIHBI  TpH  JU(pakmuu  Ha
T (QPaKIIMOHHON peIeTKe.

KakoBo IIPaKTUYECKOE MIPUMEHEHNE
JU(PPAKIIMOHHBIX PEIIETOK?

Kak B pmanHOW paboTe MUHUMHU3BHPYETCS
HOTPEIIHOCTh SKCIIEPUMEHTAIIBHBIX TAHHBIX ?

Ne 35 «Onpenenenne KOHIIEHTPaMA PaCTBOPOB

caxapa U IOCTOSTHHOM BpalLlEHUs»

1.

Ha ocHoBe Kkakoro sBieHUs oOIpeAenseTcs
KOHIIEHTpallusi pacTBOpa caxapa B JaHHOM
JKCIIEpUMEHTE?

[TosicHuTe yCTPOMCTBO W MPUHIMN JICUCTBUSA
npu3Mbl Hukouist

[TosicHuTe yCTPOMCTBO W MNPUHIMN JECUCTBUSA
MOJIYTEHEBOI'O caxapuMeTpa

Kak B pgamHO#l paboTe MUHUMHU3BHPYETCS
MOTPEIIHOCTh SKCIIEPUMEHTAIBHBIX TAHHBIX ?

No 36 «CHATHE BOJIBTAMIEPHBIX XaPAKTEPUCTUK

(bOTOSHeMeHTa " OIIPCACIICHUC €TO

YyBCTBUTEILHOCTI

1. TIpoananuzupyiiTe moidydeHHbIE B JTaOOPATOPHOI
pabote BAX

2. Kax onpenensiercs nocrosiHHas [lnanka B tTaHHOM
SKCIIEPUMEHTE?

3. Kak B ogaHHOil paboTe MHHUMH3HPYETCS
MOTPEIIHOCTh SKCIIEPUMEHTAIBHBIX TAHHBIX ?

4, Kak B JaHHOW paboTe  paccCUUTHIBAETCS
MOTPEUIHOCTh ONpeieseHus noctosHHou [1nanka?

5. TlpogemMoHCTpUpYHTE BO3MOXKHOCTH MPUMEHEHHUS

cpensl MicrosoftExcel (wmu apyroit cpemsl) st
00pabOTKU IKCIIEPUMEHTATBHBIX TAHHBIX.

Ne 41 «MccnenoBanue Bo30yXI€HUSI aTOMOB Ta3a»

1.

2.
3.

OO6mbscHuTe IIPUHLAI OTIpEeJeIIeHUs
BO30Y)XJICHHbIX COCTOSIHUA aTOMOB ras3a B
JKCIIEpUMEHTE?

[Mosicuute npuHIKI paObOTHI IEKTPOHHOM JTaMITBI
B kakoM nmana3zoHe 3JIE€KTPOMAarHUTHBIX BOJIH




CrpyKTypHBII
JJIEMEHT
KOMIIETEHIIUU

[Inanupyemsle
pe3yNbTaThl 00YICHUS

OneHouHBbIE CpeCTBA

JCKUT U3IIy4eHHE BO30YKJICHHBIX aTOMOB IMapoB
pTyTH U Iouemy?

Kak B [aHHOM OJKCHIEPHUMEHTE OIpeNeNseTcs
o0nacTb  JIOKaNM3alMM  JJIEKTPOHA M Kak
MOJTy4EeHHBIC TaHHBIE COTJIACYIOTCS c
TEOPETHUYECKIUMH MPEIOCHITKAMH?

Ne 42 «Omnpenenenue riaBHbIX KBAHTOBBIX YHCEI

B036Y)KI[6HHI)IX COCTOSIHHI1 aToMa BOOOPOAA»

1.

2.

B w

[losicHuTe yCTpONMCTBO M HPUHUUI PAOOTHI
CHEKTPOCKOIIA, UCTIOJIb3yEMOTO B JaHHOM paboTe
[onyuurte dopmyny ans onpeAaenuHusi TIaBHBIX
KBAHTOBBIX YHCENT BO30YXICHHBIX COCTOSHUI
aToMa BOJOpOJa U JAPYrHUX BOJOPOJONOA0OHBIX
aTOMOB

UTto Ha3pIBaeTCs rpalyupoOBOUYHBIM Ipadpuxom?
[TpoaemMoHCTpHpYyHTE BO3MOXKHOCTD NPUMEHEHHS
cpensl MicrosoftExcel (wmu npyroit cpemsl) st
00pabOTKHM IKCIIEPUMEHTATBHBIX JTAHHBIX

No 51 «M3y4yenne 3aKOHOMEPHOCTEN O-pacriaia»

1.

H~wn

Yro Takoe  AaKTHBHOCTh  PaJHOAaKTUBHOIO
JJIEMEHTA, €€ BBIYUCIICHUE U €TUHUIBI H3MEPEHUS.
B 4em coctout 3akoH ['eitrepa - Hetrona?

Kak o1ieHUTh 3HEPruto o - YaCTUIIbI?

YCcTpoliCTBO ¥ OPUHLMI pabOThl  CUETYHKA
I'eiirepa-Mrosepa.

[TpoaemMoHCTpHUpYiiTE BO3MOKHOCTh MPUMEHEHUS
cpensl MicrosoftExcel (wmu apyroit cpempl) st
00pabOTKU IKCIIEPUMEHTATBHBIX TAHHBIX

Ne 53 «Onpenenenne MakCUManbHOM 3HEPTUU
B-gactun 1 uAeHTU(DUKALMS PAAUOAKTUBHBIX

penapaToBy

1. Kakue u3BecTHBI pa3HOBUAHOCTH OeTa-pacrana?
Kakast u3 HUX uccieayercs B JaHHOM
SKCIIEpUMEHTE?

2. B xakux nuana3zoHax HaXOASTCS MEPHO/IBI
moJIypacmajia v YHepruu 0eTa- pacnaaa
MPUPOIHBIX PATUOHYKIUI0B?

3. KakoBbI 0CHOBHBIE OCOOCHHOCTH B3aHMOICHCTBHUS
OeTa-4acTHlIl C BEIECTBOM?

4. TIponeMoHCTpHUPYHTE BOZMOKHOCTh MPUMEHEHUS

cpeabt MicrosoftExcel (wmu npyro# cpenpr) s
00pabOTKH HKCIIEPUMEHTATBHBIX TAHHBIX




CrpyKTypHBII
JJIEMEHT
KOMIIETEHIIUU

[Inanupyemsle
pe3yNbTaThl 00YICHUS

OneHouHBbIE CpeCTBA

OIIK-4 roToBHOCTBIO C €CTECCTBCHHOHAYYHBIX NO3UIUIA OLIEHUBAThH cTpoeHuc, XUMHYECKHii

H MHHepaJIbHLIﬁ COCTaB 3¢eMHOH KOpbI, MOp(l)OJIOI‘I/I‘{eCKI/Ie 0COOEHHOCTH M TeHeTHYEeCKHe

THIIbI MeCTOpO)KI[eHI/Iﬁ TBEPABIX MOJE3HBIX HCKOMMACMBIX IIPU PCILICHUHA 3a/1aY 110
PAHUOHAJIBHOMY U KOMIIJICKCHOMY OCBOCHMIO Ir€cOPECYPCHOI'0 IMOTECHIMAJA HEAP

3Hare

METO/1bl aHaJIN3a U
MO/IETTUPOBaHUS
CIIOXHBIX (PU3UUECKUX
IIPOLIECCOB;

METO/IbI U MOAXO0/IbI K
TEOPETUYECKOMY U
9KCIEPUMEHTAILHOMY
HCCIIEIOBAHMUIO,
MpUMEHsieMble B (PU3HKE
U pacrpocTpaHsIoIecs
Ha apyrue o0JacTu
3HAHMM.

Ilepeuenb TeopeTHYECKUX BONMPOCOB K IK3aMeHy (
1 cemecTp):

1. Kunemaruka  MOCTYNaTe€IbHOTO  JBMXKECHHUS.
[lonsiTne  paamyc-BeKTOpa,  CKOpPOCTH  H
yckopenus. Hawanbnsle ycnoBus. Ilpsamas u
oOparHas 3a7a4d MEXaHUKH.

2. JIBwkeHHE IO OKPYKHOCTH. YTOJI IOBOPOTA,

yrjaoBasi CKOPOCTb U YriioBoe YyckopeHue. CBs3b

YIJIOBBIX U TMHEHHBIX BETUYHH.

3. Kpusommneiinoe nmwkeHne. TaHTeHITHATEHOE H

HOpMasIbHOE yckopeHue. [lonmHoe yckopenue. Yrou

MEX/1y CKOPOCTbIO U YCKOPEHHUEM.

4. UnepuumanbHble cucrteMbl otcueta. llonsarue

CHJIBI, MacChl M wuMIyasca. (OCHOBHOW 3aKOH

JUHAMHUKU NOCTYNATEIbHOTO IBHKEHUS.

5. MoMeHT wuMmyasca M MOMEHT  CHIIBI

OTHOCUTEIIBHO  TOYKH. (OCHOBHOE  ypaBHCHHE

JMHAMMKHU BPaIaTEIbHOTO JIBYKEHUS.

6. Bpamenue BOKpyr HEMOABMKHON ocu. MOMEHT

uHepuuu. Pacyer MOMEHTOB MHEPLUU IPOCTBIX TEIl.

Teopema IlITelinepa.

7. 3aKoHBl COXpaHEHHUS B MeEXaHHUKE. 3aMKHyTas

CUCTEMA. 3aKOHBI COXPAHEHMsI UMITYJIbCAa U MOMEHTA

UMITYyJIbCa.

8. Pabora m momHocTe. Kunerumueckas sHeprus

IIOCTYNATEIbHOTO U BPAIATEIbHOIO JBUKCHMUSL.

9. KOHCGpBaTI/IB HBIC CHIJIBI. ITorennuanbHas
OHCPI'U. 3aKkoH COXpaHCHUA IOJIHOM MeXaHWYECKOH
OHCPI'UH.

10. JIea cmocoba ommcaHus B3aWMOJICHCTBUS.
JIBI>KeHue 4acTULbl B OJHOMEPHOM CTallMOHAPHOM
nosie. CBsI3p MEXAYy CHIOM M TOTEHIUAIBHOU
JDHEPIrUeH.

11. T'apmonuueckue  KojeOaHHs.  AMIUIUTY/A,
4yacToTa, HadaiubHas ¢a3a. MaremaTuueckuii u
¢u3nyeckuii MasTHUK. OHEPrus TapMOHHYECKHX
KOJIeOaHUH.

12. 3aryxaromue KkonebGaHus.  XapaKTEPUCTUKU
3aTyXaHMs. DHEPrus 3aTyXaroluX KojJeOaH.

13. OOmee moHATHE O BOJHAX. XapaKTEPUCTUKU
Oerymeid BoJHBL. BojHOBoe ypaBHEHHME IJIOCKOM
BOJIHB.

14. Hanosxenue ynpyrux BosiH. CTosiuasi BOJIHA U €€
ocobenHoctu. Konebanue HaTIHYTO# CTPYHBI.

15. Iloctynarel DiiHIITENHA. 3aMeJIEHHE BPEMEHH.




CrpyKTypHBII
JJIEMEHT
KOMIIETEHIIUU

[Inanupyemsle
pe3yNbTaThl 00YICHUS

OneHouHBbIE CpeCTBA

JlopeHueBo cokpaiieHue JUIMHBL. PenstuBucrckue
WHBapuaHThl. IHTEpBaI.

16. PenstuBuctckmii  ummynsc. CBs3b  Macchl,
SHEPTUM W UMIYIbCa YACTHIBI. JHEPTUsl TOKOSL.
3aKOHBI ~ COXPAHEGHUS  TPU  PEIATUBUCTCKUX
CKOPOCTSIX.

17. Maxkpocucrema. MukpococTosiHue u
MaKpOCOCTOSIHHE CUCTEMBI. CraTucTudeckuii
noaxon. lloHsaTne  BEpOATHOCTM W CpeaHEH
BEJTMYHHEI.

18. dynkums pacnpeneneHus ciydaiiHOM
BEJIMYMHBI. Pacnpesenenue MoJieKyll M0 MPOEKIMIM
CKOpPOCTEH.

19. Pacmpenenenue MOJIEKYI IO MOIYIIO CKOPOCTH.
Haubonee BEpOSITHAS, cpenHsis u
CPEIHEKBAApATUYHAS CKOPOCTH.

20. Monens» wuacanpbHOro rasa. JlaBmeHuwe u
TeMmmeparypa c TOYKH 3peHUs
MOJIEKYJIIPHO-KHHETHYECKOM TEOpHH. Y PaBHEHHE
COCTOSIHUS U/I€aIbHOTO rasa.

21. PacmpeneneHrue MOJEKYJI HJI€aJbHOTO rasa Iio
BBICOTE B TOJIE TsbKeCTH 3emuH. bapomerpuueckas
dbopmyna.

22. Tlonsitue  cremeHed  CcBOOOJBI  MOJICKYIIBI.
Teopema 0 paBHOpacHpeneleHUH SHEPruu 10
CTEIEHAM CBOOO/IBI.

23. BHyTpeHHss dHEprus Kak (QPyHKIUS COCTOSHUS
cuctembl. [lepBoe Hauaa0 TEPMOAMHAMUKHY.

24. Pabota KaK byHKIUSA nporiecca.
N3oxopudeckuii, ”300apuIeCKUii M U30TEPMUICCKUI
MPOLIECCHI.

25. IlonsATHE TEMIOEMKOCTH. TeIIOeMKOCTh MpH
HU30XOPHYECKOM M HM300apUYECKOM  MpOIleccax.
[TocTrosinHas anuadatsl.

26. AnmabGarnueckuii mponecc. IlepBoe Havaiio
TEPMOJMHAMHUKHU ISl aIuabdaTUYecKoTo IMpoliecca.
Ypasuenue Ilyaccona.

27. lukmuyeckuid rporiecc. Koadpumment
MIOJIE3HOTO JCHCTBUsA TEIUIOBOM MalluHbl. Brtopoe
Hayvajo tepmoauHaMuku. @opmynuposku Kiaysuyca
u KenbBuHa.

28. Ilpobnema HEOOpaTUMOCTH TEIUIOBBIX
IIPOLIECCOB. JHTPOIMUS CUCTEMBI U €€ CBOMCTBA.
Teopema HepHcra.

29. OcHoBHOE ypaBHEHUE TEPMOIMHAMUKHU.
OHTpomnus HJeanbHOrO rasa. VM3MeHeHHue SHTpoOnuu
IIPU U30IIpoLIEcCcax.

30. Hwuxn Kapmno. Teopema Kapmno.
TepmonrHaMuyeckas IIKana TeMmieparyp. TpoinHas
TOYKa BOJIbI KAK peNepHas TOUKa.

31. Cratuctuyeckuid Bec MakpococTosiHus. CyTb
HeoOpaTUMOCTH. CTaTUCTUYECKUI CMBICI SHTPOIHH.




CrpyKTypHBII
JJIEMEHT
KOMIIETEHIIUU

[Inanupyemsle
pe3yNbTaThl 00YICHUS

OneHouHBbIE CpeCTBA

®opmyna bonbimana.

32. I'panuubl MPUMEHUMOCTH MOJIENU HJICATLHOTO
raza. YpasHenue Ban-nep-Baansca. M3orepmbl
peaJIbHOTO Ta3a.

33. Cwbt B3aUMOICHCTBUS B MIPUPOJIE.
Onekrpocratuueckoe  moje.  3akoH  Kyona.
HanpspokenHocTs AJIEKTPOCTATUYECKOTO TOJIS.
[IpuHnMn cynepnos3unuy.

34. Cunossle muHU. [ToTOK BEeKTOpa HANIPSHKEHHOCTH
anekTpocrarudeckoro noJist. Teopema ['aycca.

35. Tlorenmman. Teopema O HHUPKYISAIUU BEKTOpa
HANPSDKEHHOCTH 3JIeKTpocTaTuyeckoro mnois. Casb
MEX/1y HaNpSKEHHOCTBIO U IOTEHIIUAJIOM.

36. Dnexrpoemkocth. Konnencaropsr. CoeanHeHue
KOHJICHCATOPOB. DHEPrusi KOHJEeHcaTropa. JHeprus
ANEKTPUYECKOTO MOJISL.

37. Dnekrpudyeckuit  Tok.  ILTOTHOCTH  TOKa.
VpaBHeHue  HempepblBHOCTH. 3akoH Oma B
mudepeHnnanbHoi popme.

38. CompoTuBieHre TpOBOIHUKOB. CTOpoHHHE
cuibl. 3akoH Owma B HHTETpaIbHOM (hopme.

39. IlpaBuna Kupxroda TUTST pacdera
pa3BETBJIEHHBIX ILieneil. MOIIHOCTh TOKa. 3akoH
Hxoynsa-Jlenna.

40. Enmnas nmpupoaa 2JIEKTPUUECKOTO U MAarHUTHOTO
nonsa.  Ilonme gBwxkymerocs 3apsana. [Ipunmun
CYIEPHO3UIII MarHUTHBIX MOJICH. 3aKoH
buo-Cagapa.

41. TloTok W UMPKYIALMS BEKTOpa HWHAYKIUU
MarHutHoro mnousiga. Teopema ['aycca um Teopema o
HUPKYJISIUH.

42. Cwuna Jlopenma. Cuna Ammepa.

43. 3aKkoH »NeKTpoMarHUTHOU MHIykuu dDapanes.
[IpaBuio Jlenna. BuxpeBoe anekTpuyueckoe noJie.

44. Slpnenue caMOUHAYKUMHU. WHIYKTUBHOCTH.
DHeprus KOHTypa C TOKOM. ODHEpPrusi MarHUTHOTO
TMOJISL.

45. Dnextpuueckoe nose B Bemiectse. [lonspuzamnus
JUDJIEKTPUKA. BEKTOp 3JIEKTPUYECKOrO CMEIIEHUS.
JusnexTpuueckass IpOHUIIAEMOCTh BEIIECTBA.

46. MarnuTHOE noJje B BEIIECTBE.
Hamaranuennocts. HanpsbkeHHOCTh  MarHMTHOTO
nois. MarHuTHas  TPOHUIIAEMOCTb  BEIIECTBA.
DeppOMarHeTHKN.

Ilepeuens BonpocoB K 3auety (2 cemecTp):
1. Cucrema ypaBHeHuit MakcBesia kak 00o01eHne
pPa3pO3HEHHBIX  SABJICHUH  DJIEKTPUYECTBA U
MarLeTusma. MarepuaabHble YpaBHEHHS.
2. CaoiicTBa ypaBHEHUI Makcsemia.
IIpenckazaHue CyIIECTBOBAHMS SJIEKTPOMATHUTHBIX




CrpyKTypHBII
JJIEMEHT
KOMIIETEHIIUU

[Inanupyemsle
pe3yNbTaThl 00YICHUS

OneHouHBbIE CpeCTBA

BOJIH.

3. DIeKTpoMarHUTHbIC BOJIHBIL. Bonnosoe
ypaBHeHue. CBONCTBA 3JIEKTPOMArHUTHBIX BOJIH.

4. Ilnockasg »5SneKTpOMarHUTHas BOJIHA U €€
OCHOBHBIE XAapaKTEPUCTUKH. ODHEPIrUs U HMILYJIbC
AJIEKTPOMATHUTHOM BOJIHBI.

5. [EcrectBeHHBIi M  MOJSAPU30BAHHBIM  CBeT.
Crenenp NoJsIpU3aLUU JIMHEHHO MOJISIPU30BAHHOTO
cBeTa. 3akoH Maitoca.

6. Tlonmspu3anusi Mpu OTPAKEHUH U TIPEIOMIICHUU
CBETa Ha TpaHULE pasliena IUAJIEKTPUKOB. YToi
bprocrepa. [[BoliHOE mydenpeioMIICHHE.

7. CriocoObl TOJIAPU3ALMM  €CTECTBEHHOI'O CBETa.
[Ipusma Huxous. Bpamenue IJIOCKOCTHU
MOJIApU3allMi  CBETa TpU TMPOXOXKJIEHUU uepes
ONTUYECKU aKTUBHYIO CpeNy.

8. Ilkana ameKTpoMarHUTHBIX BOJH. OcOOEHHOCTH
onTHYecKoro nuana3oHa. [lokazarenb mpemomiieHHUs
CpEIbl.

9. KorepeHTHbIe BOJIHBI. Wnrtepdepenuus
CBETOBbIX BOJH. CII0)KEHHME WHTEHCHUBHOCTEH B
ClIydae HEKOT'€pEHTHBIX U KOTEPEHTHBIX KOJICOaHHH.
10. OnTuueckast pa3HOCTh X0Aa. CBSI3b ONTHYECKOM
Pa3HOCTH XOJa JIBYX BOJIH C Pa3sHOCThIO (a3 Mexay
HUMU. Y CJIOBHUSI MaKCUMyMa ¥ MUHHUMYMa.

11. Cxewma Onra mis HabmoeHus nHTEPGEPEHITUN.
Bpemennas u nmpocTpaHCTBEHHAsI KOT€PEHTHOCTb.

12. Untepdepennms B TOHKHX TJICHKAX.
Habmionenne xonenn HpoTOHA B OTpakeHHOM H
MIPOXOJISIIEM CBETE.

13. Ssnenue audpaknuu. Judpakmus Dpenens u
®paynrodepa. [Ipunmun [oitrenca-Openens.

14. Nudpakuuss OpeHens Ha KPYrJIOM OTBEPCTHUH.
3oubl Openens. ['paduueckuii Meron CIOXKEHHS
AMIUTUTY/I.

15. JIudpakmus O®paynrodepa Ha y3KOH
npsiMonuHeitHoN menu. JudpakunoHHas perierka
KaK COBOKYITHOCTh KOHEUHOTO YHMCJIa MIENEH.

16. TemnoBoe U3IIy4CHHE Tena. 3aKoH
Credana-bonbimana. 3akoH cmemeHus Buna.
I'mnoresa I1nanka.

17. ®otordpdexr. 3akonsl CroneroBa. Dopmyna
OWHIITEeHA.

18. ®oToHBLI. JlaBrnenue CBeTa.
KopnyckynsipHo-BOJIHOBOW Ayaln3M CBETA.

19. Paccesnue QortoHa Ha CBOOOJHOM D3JIEKTPOHE.
®opmyna Komnrona.

20. BoxHOBBIE cBOMCTBa 4acTHll. J{MHA BOJHBI Jie
bpoiia.  OkcnepuMeHTanbHbIE  TOATBEPKICHUS
TUIIOTE3BI 1€ bpoiis.

21. IMpunnun HeompeneneHHocTH. COOTHOLIEHHE
HeonpeneneHHoctel  'eiizenbepra. OcobOeHHOCTH




CrpyKTypHBII
JJIEMEHT
KOMIIETEHIIUU

[Inanupyemsle
pe3yNbTaThl 00YICHUS

OneHouHBbIE CpeCTBA

Ipouecca U3MEPEHHUS B KBAHTOBOW MEXaHUKE.

22. Du3nyYecKoe HCTOJKOBAHUE BOJH J€ bpois.
BonnoBas ¢yHKus u ee cBoiictBa. IlmoTHOCTH
BEPOSTHOCTH OOHAPYKEHHSI YACTUIIBL.

23. OcHOBHas 3ajada KBAaHTOBOH MEXaHUKH.
HecranmonapHoe W  cranpioHapHOE  YypaBHEHHE
[Ipénunrepa.

24. Yactuma B OJHOMEpPHOW  OCCKOHEUHOM
IPSIMOYIOJIBHOW NOTEHIMAIBHOU sime. KBaHTOBaHMe
sHepruu. CoOcTBeHHble  (QYHKIMH  COCTOSHHS
YaCTHUIIBL.

25. TIpoxoskIeHHEe YaCTHUIIBI Yepe3 MOTSHITHATBHBIHI
Oapbep. TyHHENbHBIN D DEKT.

26. KBaHTOBBII rapMOHMYECKHIA OCIMAIIISATOP.

27. TlmanerapHas mojnenb aroma. Ilocrymater bopa.
KBaHTOBaHME SHEPTHH BOJOPOIOTIONOOHON CHCTEMBI.
28. WznydyeHue  BOJOPOJOIMONOOHBIX  CHCTEM.
CrnexTpalibHbIEC cepur aTomMa Bojiopoaa. O0o0meHHas
dbopmyna bansmepa.

29. CriexTpbl MHOTORJIEKTPOHHBIX aTOMOB. 3aKOH
Mo3znu.

30. VYpaeuenue lllpenunrepa mns aroma BOAOpoOAa.
KBanToBanue MmomenTa ummyibca. [IpaBuna orbopa.

31. Coun AJICKTPOHA. KBanToBbIie qucna,
OTIMCHIBAIOIIIME COCTOSHUE DJJIEKTpPOHA B aToMe.
KpaTHOCTh BBIpOXKIEHUSI SHEPIETUUECKUX YPOBHEH.
[Mpuniun [aymnu.

32. IlpuHUMI ~ TOXIECTBEHHOCTH  OJUHAKOBBIX
yactul. bo3zonst u  depmuonsl. KBaHTOBBIE
pacrpeaeneHusl.

33. CBoOomHBIC S3JEKTPOHBI B MeETaie. DHEPrus
®epMmu. 30HHAS TEOPUS TBEPIBIX TEIL.

34. DAeKTpOnpOBOIHOCTH METaJIJIOB u
MOJIYTIPOBOIHUKOB. CBEPXIIPOBOIUMOCTb.

35. SBnenue pammoakTUBHOCTU. OCHOBHOM 3aKOH
panuoakTuBHOrO pacmana. IloctosiHHas pacnana.
[Tepuon monypacnaza.

36. CoctaB M XapaKTEpPUCTUKH aTOMHOIO Spa.
KanenpHas monens. Pasmep u criun sipa.

37. Macca u oHeprus CBsI3U aTOMHOTO s/pa.
3aBUCUMOCTb Y/I€IbHOMN 3HEPTHUs CBA3H OT MAaCCOBOTO
yucaa. O6oa049eyHast MOJIeNb Apa.

38. Snepubie peakuuu. JHeprus peaknuu. Peakiuu
JIeTICHUSI U CUHTE3a S7IEP.

39. PamgmoakTuBHBIE PAIBL OcHOBHBIE
3aKOHOMEPHOCTH  O-u3dyueHus  sgep.  JnuHa
CBOOOHOTO TIpoOera o-4acTull.

40. Tpu Buga B-pacmaga. DHEpreTHUUYECKHH CHEKTP
B-uactun. Helitpuno.

41. OcobenHoctH y-u3nydenus saep. [lpoxoxaenue
Y-KBAaHTOB 4epe3 BEIECTBO.

42. Knaccudukanust ~ 3J€MEHTapHBIX  YacTHIl.




CrpyKTypHBII

[Inanupyemsle
JJIEMEHT OneHouHBbIE CpeCTBA
pe3yNbTaThl 00YICHUS

KOMIIETCHIIUU
Jlenrronsbl. JlenTOHHBIN 3apsia.
Anponsl. bapuonnslii 3apsii. KBapkoBas mozens
aZIpOHOB.

YmMmets UCII0JIb30BaTh CI0KHbIE | [IpuMepHbIil nepedyeHb NPAKTHYECKHUX 3a1aHu I

(buszrueckue MoJCTH JUIs
OTIMCaHMSI PeaTbHBIX
IPOIIECCOB, BEIOUPATH
METO/TbI UCCIIEIOBAHHUS, C
MTOMOIIBI0 TPUOOPOB
U3MepATh (pU3HUEcKre
BEJIMYUHBI, IPON3BOJAUTH
00paboTKy
HKCTIEPUMEHTAIBHBIX
JTAHHBIX, IPOBOJIUTH
aHaJIN3 TIOJTYIEHHBIX
pe3ynbTaToB

1 cemecTp

3apanme 1.Touka qBUKETCS B IJIOCKOCTU XOY IO
3aKOHY: x=-2t;y = 4t(1—t). Halin ypaBHeHune

tpaekropun Yy = f(X) uu300pa3uts ee rpaguueck;

—

BEKTOP CKOPOCTH V ¥ yCKOpPEHHUS @ B 3aBUCHUMOCTHU
OT BPEMEHHU; MOMEHT BPEMEHMU o, B KOTOPBI BEKTOP
YCKOpEHUsi d COCTaBJIAET yroJ /4 ¢ BEKTOpOM

CKOpPOCTH V . OtBer: y=—x*—2x; V=-2i +41-2t)],
a=-8j, 1=0,75c.

3aganme 2. Teno BpamaeTcss BOKPYr HEMOIBHKHOMN
OCH 11O 3aKOHY ¢=2+4-t—2-t>. Haiitu: 1) cpennee
3HAYEHUE YTII0BOW CKOPOCTH (w) 3@ IPOMEXKYTOK

BpeMeHHu OT =0 710 0CTaHOBKH; 2) YIJIOBYIO CKOPOCTh
Tena B MoMeHT Bpemenu t=0,25 ¢; 3) HopmanbHOe
YCKOpPEHHE TOUKH, HAXOAAIIEHCS Ha paCCTOSIHUU 1 M
OT OCH BpalIleHHs B TOT K€ MOMEHT BpeMeHH. OTBeT:
2pan/c; 3 pan/c; 9 M/c?.

3apanue 3. [llap Maccoit Mi=4Kr ABUKETCS CO
CKOPOCThIO V1=5 M/C U CTaJIKHUBAETCS C IIAPOM
Maccoi Mz =6 Kr, KOTOPBII IBUIKETCSI €My HAaBCTPEUY
co ckopocThio V=2 m/c. OnpenenuTe CKOpOCTH
1IapoB Nocye yaapa. Yaap cuutath abCoIIOTHO
yIPYruM, IpsIMBbIM U IIeHTpanbHbIM. OTBeT: 3,4 m/c,
3,6 Mm/c.

3ananne 4. Bax B Bujie CIUTOIIHOTO HMJIMHAPA
Maccoit M=10 Kr Haca)keH Ha TOPU3OHTAIBHYIO OCh.
Ha nmnuaap HamoTaH mHyp, K cBOOOTHOMY KOHITY
KOTOPOTO TIO/IBEIeHa rupsi Maccoit Me=2 kr. C
KaKUM YCKOPEHHEM OyJIeT OIyCKaThCs THPSI, €CITH ee
TpenocTaBuTh camoii cebe? OTaer: 2,8 M/c?,

3amanue 5. OnpenenuTh Mepuo, YacToTy U
HavaIbHYIO (pa3y KoJIeOAHUH TOUKH, ABIKYIICHUCS TIO
YPaBHEHHIO: x=A-sinaw(t+7) TI€ ©=2,57 ¢l 1=0,4
¢,A=0,02 M. KakoBa ckOpoCTb TOUKH B MOMEHT
Bpemenu 0,8 c. Otset: T=0,8c; v=1,25 c¢!; V=0,157




CrpyKTypHBII
JJIEMEHT
KOMIIETEHIIUU

[Inanupyemsle
pe3yNbTaThl 00YICHUS

OneHouHBbIE CpeCTBA

Mm/c.

3aganme 6. Haitnure u1s ra3o00pa3Horo azora
TEMIIEPATypy, IPU KOTOPOIl CKOPOCTSIM MOJICKYI Vi =
300 m/c u V2 = 600 M/C COOTBETCTBYIOT OAMHAKOBBIC
3HaveHus QyHkuu pacnpeneneHus Makcsemia (V).

Ortser: T= m(V22 _Vlz) =330K.
2K In(V, 1V,)

3apanme 7. VneanbHblil AByXaTOMHBIN ra3 00beMOM
5 1 u nasnenuem 10° I1a m30Xopudeckn Harpenu, B
pe3ysibTaTe 4ero CpeaHsisi KHHETUYECKasi SHEPI sl €ro
Moutekyln ysenunumiack oT 0,0796 3B 1o 0,0923 »B.
Ha cxonbko npu 3TOM U3MEHUTHCS 1aBjieHue raza? B
JalbHENIIEM ra3 H30TEPMHUUYECKU PACIIUPUIIH JI0
HavajgbHOro NaBieHus. Onpenenute 00beM rasa B
KoHIIe Tiporiecca. Oteet: yBenuuutcesa Ha 0,16 Ml1a;
5,8 1.

3aganue 8. Onpenenure K03PPUITHESHT
TETJIOTPOBOTHOCTH A a30Ta, eclid Ko puimueHT
JTMHAMUYECKOH BSI3KOCTH 1) IUTSI HETO TIPH TEX XKe
ycnoBusx paBeH 10 mxlIla-c. OrBet: A=7,42 mB1/™m-K.

3amanue 9. 12 r a30Ta HaXOAATCS B 3aKPHITOM COCY/I€
oobemom 2 i1 ripu Temneparype 10°C. Ilocne
HarpeBaHus JaBJIEHUE B COCY/IE€ CTAJIO PaBHO
10*Mm.pT.cT. Kakoe KommuecTBo Teruia 66110
coo6mieHo rasy npu Harpesanun? Otser: 4,1-10% JIx.

3aganme 10. Cmemanu Bogy Maccoi Mi=5kr
npu Temneparype T1=280 K ¢ Bogoit maccoit my=8kr
npu temneparype T, =350 K. Haiitu: 1)
Temmeparypy 6 cmecu; 2) usmeHeHue AS SHTPOTIHNH,
npoucxojsiiee npu cmemuBanuu. OTtBet: 323 K;;
0,3 xJIx/K.

3ananue 11. Toueunsie 3apsnst (1=10 K3 1 ¢2=-20
HK1 HaxozATCA B BOo3ayxe Ha paccTostHuM 10 cm npyr
ot apyra. OnpeaenuTb HalpsHKEHHOCTD MOJIS B TOUKE
A, ynaneHHo# Ha paccTosiHUE 6 CM OT IIEPBOTO U Ha §
cM OT BTOpOT0. Kak n3MeHuTCs MoTeHIMaIbHast
SHEprus B3aUMOJICHCTBHS 3aps/10B, €CIIU
HepeMeCcTUTh BTOPOH 3apsia B 3Ty Touky? Kakyro s
9TOT0 HY)KHO coBepwnTh padoty? OtBet: 37,6 kB/Mm;
12 mx/Ix.

3ananue 12. Tpu m10CKHX BO3AYIIHBIX
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koHieHcaropa ¢ eMkocTsiMu C1=1,5Mk®D, Co=7 MK,
Cs=2 Mk® coeIMHEHBI IOCIIEIOBATENBHO U
MPHUCOCIMHECHBI K HICTOYHHUKY TOKa. [Ipu 3TOM 3apsin
BTOPOTO KOHzIeHcaTopa paBeH 14-10* K. a) Haiitn
SHEpruro 3Toi 6arapen. 6) He oTkirrouas uctouyHmka
TOKa OT 6aTapen KOHJEHCATOPOB, Pa3IBUTAIOT
TUTACTUHBI TPETHETO KOHJICHCATOPA, YBEIIMINBAS
paccrosiHue MeX Iy HUMU B 2 pa3za. Haiitu usMenenue
eMKocTH U 3apsana 6arapeu. Otset: 490 m/Ix, 0,21
MK®D, 0,4 MKi.

3apanme 13. JIBa snementa (€1 = 1,2 B, r1 = 0,1 Owm,
€2=0,9 B, r. = 0,3 OM) coeqMHEHBI OTHOUMEHHBIMU
norocamu. CompoTuiieHre R coeTMHUTENTBHBIX
poBo10B paBHO 0,2 OM. OnpenenuTs CUTy TOKa B
nend | u pa3HOCTH MOTEHITMAIOB HA 3a)KMMaxX
Kkaxkgoro ucrounuka. Oteet: 0,5 A; 1,15 B; 1,05 B.

3ananue 14. Kpyrosoii Butok paguycom R=15,0 cm
PacIoyI0KeH OTHOCUTEILHO OECKOHEYHO JUTMHHOTO
MPOBOJIA TaK, YTO €T0 MIOCKOCTh MapajuiebHa
npoBony. [lepnenaukymnsip, BOCCTAHOBIECHHBINA HA
MIPOBO/JT U3 IIEHTPA BUTKA, SIBJISETCS HOPMAJIBIO K
mIockocTH BUTKA. Crita Toka B mpoBoje 11=5A, cuma
TOKa B BUTKE TOku |>=1A. PaccrosiHue oT ieHTpa
BUTKA 110 TpoBoaa 0=20 cm. Onpenennure MarHUTHYIO
MHIYKIHIO B IIeHTpe BUTKA. OTBeT: Bo=6,5MKT 1.

3apanue 15. [IpoBoasdimuii MIOCKUNA KOHTYD,
umeromii opmy okpyxaoctu paguyca r = 0,05 m
MOMEIIEH B OJTHOPOIHOE MAarHUTHOE TT0JIEC TaK, YTO
JUHUY MarHUTHOW MHAYKIUH TOJISl HAapaBIeHbI
NEPIEeHIUKYISPHO IJIOCKOCTH KOHTYpA.
Comnporusinenue koutypa R =5 Om. Maraurtnas
UHIYKIUST MeHsieTcs 1o 3akoHy B = kt, roe k = 0,2
Tn/c. Onpenenure: a) 3.71.C. UHAYKIUH,
BO3HUKAIOIIYIO B ’TOM KOHTYpE; 0) cUITy
UHAYKIIMOHHOTO TOKA; B) 3apsi/i, KOTOPBIA MPOTEUET
110 KOHTYPY 3a MEPBBIE 5 CEKYH/ U3MEHEHHUS MOJISI.
Ortsert: 1,6 MB; 0,3 MA; 1,6 MK

3aganme 16. Karymika HaMoTaHa MEIHBIM POBOJOM
nrametpom d=0,2 MM ¢ o6meit mHoi 1=314 M u
uMeeT HHAyKTuBHOCTh L=0,5 ['n. Onpenenutsb
COTIPOTHBIICHUE KaTyIIKU: 1) B 1IeTTM TOCTOSTHHOTO
TOKa; 2) B LIENH MEPEMEHHOTO TOKa ¢ yacToToi v=50
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T'u. OtBeT: R=160 OM; R=224 Om.

2 cemecTp

3aganue 17. B onbite FOHra crekisHHas mIacTHHKA
TOJIIIMHON B 2 CM TIOMEIIAETCA HA IMyTH OJTHOTO U3
uHTEPEPUPYIOLINX JIydeH MEePIeHIUKYISIPHO JIydy.
Ha ckosibko MOTYT OTJIMYAThCS IPYT OT JApyra
3HAYCHHS TIOKA3aTelIs MPEJIOMIICHUS B PA3IMYHBIX
MecTax MJIACTUHKH, YTOOBI K3BMEHEHHE Pa3HOCTH X0/1a
OT 3TOW HEOJHOPOJAHOCTH HE MpeBbIIaNo 1 MkM?
OtBer: A<nN=5-107.

3ananue 18. [Iydok Genoro cBeTa najgaeT HOPMaJIbHO
K MOBEPXHOCTH CTEKJITHHOM TJIACTUHKU  TOJIIIUHON
d=0,5 mxM, HaxofsmIeics B Bo3ayxe. [Tokazarensb
npesioMieHus crekiia N=1,5. B pe3ynbrare
uHTep(EepeHIINN HHTEHCUBHOCTh HEKOTOPBIX BOJIH,
JUIMHBI KOTOPBIX JIEKAT B MPEAEIax BUAUMOTO
cnektpa (ot 400 1o 700 HM), ycUITUBaETCs MpU

oTpaxeHuu. OnpenenuTe AJIMHbI 3TUX BOJIH. OTBET:
0,6 mxm4 0,43 MKM.

3apanme 19. [Tnockas BomHa (A=0,5MKM) agaet
HOpPMaJbHO Ha Auadparmy ¢ KpyribiM OTBEPCTHEM
nuametpom 1,0 cm. Ha kakom paccTosiHuM OT
OTBEPCTUS HA €0 OCH JI0JDKHA HAXOJIUThCA TOUKA
HaOJIFOICHHM S, YTOOBI OTBEPCTHE OTKPHIBAIO: 1) O/IHY
30ny @penento; 2) nse 30861 Openena? Otset: 50; 25
M.

3aganme 20. Haiitu HanOoJIBIINI TTOPSIIOK CIIEKTPA
JUTSI SKEJITOYM JIMHUM HATPUS C JUTMHOW BOJIHBI A=589
HM, €CITU TIOCTOSTHHASI TU(PAKITUOHHOMN PEIIeTKU
d=2mkm. CKOJIBKO BCErO MAaKCHMYMOB JIa€T 3Ta
pemrerka? [lonx kakum yrimom ¢ HabmrogaeTcCs
nociennuit Makcumym? OtBer: 3; 7; 62°.

3ananne 21. J[Ba nosisipusaropa pacroyioKeHbl TaK,
YTO YroJI MEXJy UX MIIOCKOCTSAMU MPOITYCKaHUS
pasen 25°. OmpenenuTh, BO CKOJBKO pas
YMEHBILINUTCS HHTEHCUBHOCTh €CTECTBEHHOI'O CBETA
IpY IPOXOKAeHUU: 1) uepes o1uH (IepBbIif)
HOJISIPU3aToOp, 2) Yepe3 oba Mmoisipu3aropa.
KoadduurenT nornomieHus cBera B MOIIpU3aTOpe
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pasen 0,08. OtBert: 2,17; 2,88.

3ananue 22. Yepnoe teno umeer temnepatypy 3 kK.
[Ipu oxnakieHuu Temna JUIMHA BOJIHBI, IPUXOASIIASACS
Ha MaKCUMYM H3J1y4aTeJIbHON CLIOCOOHOCTH,
U3MEHUIIach Ha § MKM. [{o kakoil TeMmeparypsl
oxnanuinock teno? Orset: 323K.

3apanue 23. Y3Kuil My4OK MOHOXPOMAaTHUYECKOTO
PEHTTEHOBCKOTO M3ITy4EHUS Ta/laeT Ha
pacceunBaroniee BemecTBo. [Ipu 3ToM IMHA BOTHEI
M3ITydeHns, paccesHHoro o yriamu 60° n 120°,
OTJIMYAIOTCS IpYT OT Apyra B 2 pa3a. Cuuras, 4to
paccessHue POUCXOANUT Ha CBOOOIHBIX SJIEKTPOHAX,
HAWTH JUTUHY BOJIHBI ITAArOIIero u3mydeHus. OTBeT:
1,2 M.

3ananue 24. Kpacnas rpanuna  ¢ortosaddexra s
HEKOTOporo MeTauia papHa 275 um. Haiitu: 1) paboty
BBIXO0/Ia JIEKTPOHA U3 3TOTO MeTasa, 2)
MaKCHUMAaJIbHYIO CKOPOCTh JIEKTPOHOB, BEIPHIBAEMBIX
13 3TOTO MEeTajlla CBETOM ¢ JUTHHOM BoJH 180 HM, 3)
MaKCUMaJIbHYI0 KHHETUYECKYIO SHEPTHIO ATHX
snextpoHOB. OTBeT: 4,525B; 9,1-10° M/c; 2,383B.

3aganue 25. DiekTpoH 00Ja1aeT KHHETHYECKON
sueprueit 30 3B. OnpenenuTs 1eOpONUIEBCKYIO JUTUHY
BOJIHBI JICKTpOHA. BO CKOJIBKO pa3 M3MEHHUTCS dTa
JUTHA BOJIHBI, €CJIM KHHETHYECKask SHEPT U
ymenbutes Ha 20%? OtBer: 2,2:10%y; 1,12.

3amanue 26. [Ipu 1BUKEHUU YaCTUIIBI BOJIb OCH X
CKOPOCTh €€ MOYKET OBITh OMpe/ieieHa C TOUHOCTHIO
(ommbkoi) 1o 1 cm/c. Haiitu HeonpeaeieHHOCTh
KOOPJMHATHI, €CJIM YaCTHUIIEH SABIISIETCS: 1) 3JIEKTPOH,
2) npobunka maccoii 0,1r. Otset: 0,01Mm; 1028m.

3ananue 27. YacTtuna HaxoquTcs B 0ECKOHEYHO
rJ1yOOKOM OJTHOMEPHOH MOTEHINATBHON UMest
MHUHUMAaJbHYIO 3Hepruw. KakoBa BepoATHOCTH
oOHapyXeHHs YacTUIIbl B CpPEAHEH TPETH SAMBI?
Otset: 0,609.

3ananue 28. Onpenenuts JJIMHY BOJIHBI,
COOTBETCTBYIOILYIO TPEThEH JIMHUU cepun banbmepa:
1) B criektpe m3nydenuu Bogoposa, 2) B ciextpe
n3nyuyeHus noHa reaus. Oreet: 434uM, 109HM.
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3aganme 29. Onpenenure nepuo/ noaypacnaia

¥ HaualbHYIO aKTUBHOCTb BUCMYTa o Bi, eciu

U3BECTHO, YTO BUCMYT Maccoil M = 1 r, BeIOpachIBaeT
4,58-10%8 — wactu 3a 1 cexynmy. Bo ckombko pa3
M3MEHUTCS aKTUBHOCTD 3a Mecsil]? OTBeT: 5 cyTok; 64
paza.

3ananue 30. Sapo 6epuinus-7 f-paaAoaKTUBHO 110
cxeMe K-3axBara. 3anucats peakuuio. Kakue
YacTUILIBI IPU ATOM 00pa30BaIuCh?

3apanue 31. BeruuciauTs B a.e.M. Maccy sjpa
C, y KOTOpOr'o DHEPrUs CBSA3U HA OJWH HYKJIOH
paBHO 6,04 M»3B. Otser: 10,0135 a.e.m.

3apanue 32. ConHednas ITOCTOSIHHAS IS
3emutd (PHEPTHUS COTHEUHOTO U3ITyYEHUS, TTAJAr0IIET0
B €JIMHUILY BPEMEHU Ha €AMHUILY TIJIOIIAIN B
MePIEHANKYIIPHOM HarnpaBieHun) pasHa 1370
JIx/c-M?. Onupasch Ha Ty BEINUNHY, HAMATE,
CKOJIBKO TT0 Macce BOJOPO/Ia BRITOPAET €KECEKYHIHO
BHYTPHU COJIHIIA, €CJIM H3BECTHO, YTO UICTOUYHHUKOM
SHEPTHH COJIHIIA SBJISIETCS CHHTE3 YEThIPEX Sep
BOJIOpoJa ¢ oOpa3oBanueM siapa renusi-4. Oreet: 630
MJIH.T/C.

Bnanets

HaBBIKAMU PaOOTHI C
HIMPOKUM KPYTOM
(bu3uvIecKux MpuodopoB u
000pyI0BaHNUS;
METOJaMH TIPOBEICHUS
(U3NYECKUX U3MEPCHHIA,
pacyera BEJIUYHH,
aHaJM3a TOTy4YeHHBIX
JIAHHBIX ¥ HaBbIKAMH
TUTAHUPOBAHUS
UCCIIEIOBATENbCKOTO
mporiecca.

IIpumepHBbIii IepeYeHb BONIPOCOB M 3aJaHUIA 110
J1abopaTopHbIM padoTam

1 cemectp

Ne 1 <(HpI/IMeHeHI/Ie 3daKOHOB COXPAaHCHUA IJIA
ONPpCACIICHUA CKOPOCTH ITOJICTA ITYJIHN»

7. TlpuBemute mpuMepsbl CUJI, TAIOIIUX pPa3HbIE BUIBI
NOTEHUMaIbHOM dHepruu. Kakue wn3  Hux
NPUCYTCTBYIOT B JaHHOW pabore? W3o00pazute
CXEMY IKCIIEPUMEHTAIbHON YCTAHOBKH U YKAXKUTE
Ha HEH CHIbl, ACUCTBYIOIIME Ha BCE TeIa,
BXOJSAIIME B CHUCTEMY, B KaXIbli MOMEHT

BpPEMEHH.
8. Kakue BenuuumHBl HMeENM KHHETHYECKas U
NOTEHIHATIbHAs SHEPIUs CHUCTEMBI

«IyJS+MasiTHUK» B Pa3jIUYHble MOMEHTHI OTbITA?
[IpencraBpre cXeMy U3MEHEHUS KUHETHYECKOU U
MOTECHLMAJIBbHON YHEPTUU CUCTEMBI.
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9. JIlns Kakux MOMEHTOB BPEMECHH B JIaHHOM
OKCIEPUMEHTE  MOXKHO  TNPUMEHSTh  3aKOH
COXPAaHCHUS MEXaHHUYECKOUN SHEPTHH, a JUTSI KAaKUX
Hemb3s U mouemy? Cxema.

10./Inst KakuX MOMEHTOB BpPEMEHH B JTaHHOM
OKCIIEPUMEHTE  MOXKHO  TPUMEHSTh  3aKOH
COXpAaHCHUS WMITYJIbCa, a JUIS KaKUX HENb3s U
noyemy? Cxema

11.Vcnionp3yst  3aKOHBI ~ COXPAHEHHS  TOJIYYUTE
dopMyny uid pacueTa CKOPOCTHU IOJE€Ta Myl B
JAaHHOM padoTe.

12.Kaxk IIPOU3BOIUTCS 00paboTka
IKCIIEPUMEHTAILHBIX JAHHBIX B JIAHHOW padorte.
Kak omnpenensercs TOBEpUTEITBHBIA WHTEPBAI
CKOPOCTH u CpemHsIst KBaJIpaTHYECKast
MOTPEITHOCTh OTKJIOHEHHUS MasiTHHKA?

Ne 4 «MccnenoBanne BpaniaTeabHOTO IBUKEHUS
TBEPJIOTO TeJIa BOKPYT HETOIBHYKHON OCHY

2. KaxoB xapaktep 3aBUCMMOCTH MOMEHTa WHEPLHU
OT PacCTOSHUS, HA KOTOPOM HaXOAMUTCS TEJO OT
ocu Bpamienusi? B mannoit pabote. IlocTpoiite
rpaduk 3TOH 3aBUCUMOCTH.

7. Kak sKkcnepuMEHTalbHO OMPENENsIeTCs MOMEHT
WHEPIMY TeJa B IaHHOH j1abopaTtopHoil padoTe?

8. Kakue 3aKkoHBI COXpaHEHUS HPUMEHSIOTCS IS
BbIBOJIa pacueTHbIX (hopmyn? [lomyuure hopmymy
JUIS pacueTa MOMEHTa HHEPLUU MasTHHUKA.

9. KakoBa 3aBHCHMOCTH YIJIOBOTO YCKOPEHHS Tella
OT MOMEHTA IIPUJIOKEHHBIX K HEMY CUJT U MOMEHTA
unepiun  tena? Ilocrpoiite rpaduk maHHOU
3aBUCUMOCTH

10. Kak na wmastHuke OO6epOexka MOTYT OBITh
OTpeNieNieHbl  yIJIOBOE  YCKOPEHHE, MOMEHT
JNEHCTBYIOLIUX CUTT 1 MOMEHT HHEPIIH?

11. Kak B jgaHHOW  paboTe  pacCUHMTHIBACTCS
MOTPEIIHOCTh OMNpeAETICHUS] MOMEHTa HHEpPIUU
Tela  OTHOCUTENbHO  TPOHM3BOJIBHOM  OCH
BpauieHus?

12. [IporeMOHCTPUPYITE BO3MOKHOCTh MPUMEHEHHS
cpensl MicrosoftExcel (wmu apyroit cpemsl) st
00pabOTKU IKCTIEPUMEHTATBHBIX TAHHBIX.

Ne 5 «Onpenenenune xapakTepuCTHK 3aTyXarOLUX
KoJIe0aHU (PU3NUECKOTO MasTHUKA»

8. Ilouemy koneGaHus MasTHUKA B JaHHOH pabore
OyAyT 3aTyXaloUIMMH, JaKe€ IPU BBIKIIOYCHHOM
AJIEKTpOMarHure?
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10.

11.

12.

13.

14.

3anumure ypaBHEHUS 3aTyXaromux u
HE3aTYyXaloUINX KOJIeOaHUH, CPABHUTE HX.

Kak ammntyna 3aTyxaronmx KojaeOaHui 3aBHCHT
OT BPEMEHH H OT YHCIIa KOJeOaHuii?

Kakos (buznyeckuit CMBICII BEJINYHH
NPUMEHUTEIPHO K JaHHOW paboTe: HadabHas
aMIuIMTYAa  KojeOaHWid,  HadambHas  ¢asa
KoJieOaHui, KpyroBas YacTtoTa KoJieOaHUIA,
nepuoj; KosiebaHui, Kod(p(UIUEHT 3aTyXaHUs,
BpeMsI penakcarym, JToTaprUPMHUUECKHI
JIEKpEMEHT 3aTyXaHus, A0O0poTHOCTh. Kak oHHM
MeHSFoTCs ¢ poctom U?

Kak MeHSIOTCS XapaKTepUCTHKH 3aTyXalOIIUX
Koje0aHui HayajdbHas aMIUIUTyAa KojeOaHuM,
HavdaybHas (a3a KojeOaHWM, KpyroBas 4YacToOTa
KojeOaHui, mepuosa KojedaHuu, KodPGUIUEHT
3aTyXaHwus, BpeMsI penaKcarmm,
JorapuMHUUECKU  JTEKpEeMEHT  3aTyXaHus,
JTOOPOTHOCTP €CIT OJIMH W3 TTApaMETPOB JTAHHOTO
¢dusuueckoro mastauka: |, m, L, K yBeauuurcs
(6o  ymeHbIIUTCSA) TpU  (HUKCHPOBAHHBIX
3HAYEHUSIX OCTaBLINXCS?

st wero, B maHHOU pabote, rpaduKu CTPOSAT B
norapudmMudeckommacirade?
[IponeMoHCTpUpYIITE BO3MOKHOCTh MTPUMEHEHHUS
cpeapl MicrosoftExcel (wmu mpyroit cpempr) mis
00pabOTKU IKCIIEPUMEHTATbHBIX TAHHBIX.

No 11 «M3ydyeHue cTaTUCTUYECKHUX

3aKOHOMEPHOCTEH»

5. KakoBo pacnpeznenenue apoOu mo sueiikam Ha
nocke T'amprona? Kakoe — pacmpeneneHue
aHaJIOTM4yHO JaHHOMYy B MKT?

6. KakoBo pacnpenenenue 3MeKTPOHOB MO MOAYIIO
CKOpPOCTH B JaHHOW pabote? YUTOo MpOMCXOIUT
MIPU U3MCHCHUH HANPsDKCHHS HaKana?

7. Kaxkue cratuctuyeckre METOAbl IPUMEHSIOTCS B
TaHHOM paboTe?

8. IIpogemoHCTpUpYHTE BOZMOKHOCTH MPUMEHEHUS

cpensl MicrosoftExcel (wmu mpyroit cpempr) mis
00pabOTKU IKCIIEPUMEHTATBHBIX TAHHBIX.

Ne 14 «Onpenenenue nokaszarens aauadaTbl METOJ0M
Knemana u [lezopma»

6.

OObsicHUTE XOJ| SKCIIEPUMEHTa M Pe3yJbTaThl
pacuera.

HazoBure nporueccel, NpoucxXoaiuiue ¢ ra3oM, B
X0JI€ DKCIEPUMEHTA U u300pazuTe HX
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10.

rpaduvecku.

3anummure ypaBHEHHs Ui BBIBOAA (DOPMYIIBI
noKasareys aauadarsl.

[IponemoHCTpHpYHTE BO3MOKHOCTH TPUMEHEHHUS
cpensl MicrosoftExcel (wmu mpyroii cpenpr) s
00pabOTKU IKCIIEPUMEHTAIbHBIX TAHHBIX.

Kak B ganHO#l paboTe MUHUMUBUPYETCS
MOTPEIIHOCTH SKCIIEPUMEHTAIBHBIX TaHHBIX?

Ne 21 «MccnenoBanue 3MeKTPOCTATHUECKOTO TIOJIS C

IIOMOIIBIO 30HJa»

5.

Uto Takoe HaNpsDKEHHOCTh AJIEKTPUYECKOTO
noJsi? Kax rpaduuecku MPEACTABUTH
pacnpe/enieHne HanpsyKEHHOCTU B Pa3HbIX TOYKaX
AIIEKTPUIECKOTO TIOJIsI B TAHHOW paboTe?

Urto Takoe TMOTEHIMAN 3JIEKTPOCTATHUYECKOTO
noJsi? Kax rpaduuecku MPEACTABUTH
pacmpesnenieHue MOTEHIMala B Pa3HbIX TOYKaX
AJIEKTPUYECKOTO TIOJIsI B TAaHHON paboTe?

Yemy paBHa paboTa MO MEpEeMEIIECHHUIO 3apsaa
BJIOJIb DKBUIOTECHIMATbHON IMOBEPXHOCTH M IO
3aMKHYTOMY KOHTYpY, OTpaHUYEHHOMY
y4aCTKaMHd CHJIOBBIX UM  SKBHUIIOTEHIIMAIBHBIX
nuHui? Berauciure paboTy Mo TmepeMerieHuto
3apsija 1o 3aJaHHON TPAEKTOPHHU.

Kak  u3MmeHurcs  KapTuHa  CHJIOBBIX U
SKBUIIOTEHI[UAIBHBIX JIMHUM TpH YBEIUYECHUU
(YMCHBIIICHHH ) HaIpsHKEHHOCTH MEXTY
3JIEKTPOIaMU?

No 24 «PacmupeHnue npenena u3sMepeHus
aMIepMeTpa MOCTOSTHHOTO TOKa»

8.

10.

11.

12.

Kakos MPUHLIMATT IEUCTBUS
IEKTPOU3MEPUTEIBHBIX npubopoB
MarHUTORJIEKTPUYECKOIO U 3JIIEKTPOMATHUTHOTO
TUIa, IPUMEHSeMbI B TaHHOH paboTte?

YTto HaA3BIBAIOT TOKOM IIOJIHOIO OTKJIOHEHHS U
HaIpsHKEHUEM IIOJIHOTO OTKJIOHCHHUS
UIEKTPOU3MEPHUTEIBHOTO Nprodopa?

Kakum o00pa3oM BKIIOYAIOT —aMIepMerp M
BOJBTMETP B  DIEKTPUYECKYKD  LENb Ul
U3MEPEHUS TOKa 51 HanpspKeHus?
[IpogemMoHCTpUpYHTE HABBIKM BKJIIOYEHUS 3THUX
IprOOPOB B ANEKTPUUECKYIO LIETIb.

Yro Takoe wmyHT? g uYero M Kak OH
UCIIOJIb3yeTCA? IIponemoHcTpUpYHiTE
UCIIOJIb30BAaHUE LIYHTA.

Uro Takoe nobaBouHOe conpotuBienue? Jlis gero




CrpyKTypHBII
JJIEMEHT
KOMIIETEHIIUU

[Inanupyemsle
pe3yNbTaThl 00YICHUS

OneHouHBbIE CpeCTBA

13.

14.

U Kak OHO ucrnonb3yercs? [IponeMmoHcTpupyiite
UCTIOJIb30BaHUE T0OABOYHOTO COMPOTHBIICHHS.
[IponemoHcTpUpYiiTE BO3MOKHOCTH MPUMEHEHUS
cpensl MicrosoftExcel (wmu npyroit cpemsl) st
00pabOTKU IKCIIEPUMEHTAIbHBIX TAHHBIX.

Kak B pmanHoW paboTe MUHUMHU3BHPYETCS
HOTPEIIHOCTb SKCIIEPUMEHTAIIBHBIX TAHHBIX ?

Ne 28 «Omnpenenenrie HHAYKTUBHOCTU KaTYyIIKU U

MarHUTHOM MPOHUIIAEMOCTH (HeppOMarHUTHOTO

TCIIAa»

5.

Kaxune npubopbl npUMeHSIUCH B JTaHHOW paboTe
JUIL  OTNIpENeNusl IapaMeTpoB IOCTOSTHHOTO U
MIEPEMEHHOTO TOKa?

[Momyunre ¢dopmyny s pacuera TIOJTHOTO
COTIPOTHBIJICHUSI  IIEMM  TEPEMEHHOTO  TOKa,
UCIOJIb3YyeMOW B JaHHOM  pabore (Wi
NPEJICTaBJICHHOM MPETIo1aBaTeNIeM ).

Kak ompenensnach WHIYKTHBHOCTh KaTYIIKH B
naHHOM pabote? Kakum emie crmocoboM MOKHO
OTIPENENIUTh UHAYKTUBHOCTh?
[IponeMoHCTpUpYIITE BO3MOKHOCTh MTPUMEHEHHUS
cpeapl MicrosoftExcel (wmu mpyroit cpempr) mus
00pabOTKHM IKCIIEPUMEHTATIBHBIX JTaHHBIX.

2 cemecTp

Ne 32 «Onpenenenue paauyca KpUBU3HBI JIMH3BI U

ITOJIOCHI ITPOITYCKAaHU CBCTO(bI/IJIBTpa C IOMOIIIBIO

koJen HeroToHa»

S.
6

Kak o0bsicusiercs nosiBiaenue konen HerotoHa?
[Tonyuute Qopmyasl g pacueTa paauycoB
TEMHBIX U CBETJIBIX KoJsiell HproToHa.

[Tonyuure dopmyny ans ompeneneHus paauyca
KPUBU3HBI JINH3HI.

Kak B pgaHHOil paboTe MUHUMM3HpYETCS
MOTPEIIHOCTD SKCIIEPUMEHTAIIBHBIX TaHHBIX ?

Ne 34 «Onpenenenue JIMHBI CBETOBOM BOJIHBI U
XapaKTePUCTHK AU(PPAKIIMOHHON PEIIETKI»

5.

KakoBbl  mapameTppl M XapaKTEPUCTHKH
TU(QPAKIMOHHON  peleTKH, MpUMEHsSeMOH B
IKCIIEpUMEHTE?

[onyunre Qopmyny miast onpeneneHus: IJTUHBI




CrpyKTypHBII
JJIEMEHT
KOMIIETEHIIUU

[Inanupyemsle
pe3yNbTaThl 00YICHUS

OneHouHBbIE CpeCTBA

CBETOBOM  BOJIHBI  NpH  JU(paKkmuu  Ha
T(QPAKIIMOHHON peleTKe.

KakoBo PaKTUYECKOE pUMEHEHUE
T(PaKIMOHHBIX PEIIETOK?

Kak B pmanHoW paboTe MUHUMHUBHPYETCS
HOTPEUTHOCTh IKCIIEPUMEHTAIBHBIX JaHHBIX ?

Ne 35 «Onpenenenre KOHIEHTPALMU PaCTBOPOB

caxapa M IOCTOSIHHOM BpalllEHUs»

5.

Ha ocHOBe Kakoro sBIEHUS ONpPEIEIAETCS
KOHIIEHTpalus pacTBopa caxapa B JaHHOM
JKCIepuMenTe?

[TosicHuTe yCTPOMCTBO W MPUHIMN JIEHCTBUSA
npu3Mbl Hukomns

[TosicHuTe yCTPOMCTBO W MPUHIUI JICUCTBUA
MIOJIYTEHEBOIO CaxapUMeTpa

Kak B pjanHOi paboTe MHHUMH3UpPYETCA
MOTPENIHOCTh KCIEPUMEHTAIBHBIX JAHHBIX ?

No 36 «CHaATHE BOTBTAMIIEPHBIX XapaAKTEPUCTUK

(doTo3IeMEHTa U OTIpE/ICIICHUE €T

YYBCTBUTEILHOCTI

6. Ilpoananu3upyiiTe mONTy4eHHBIC B JaOOpATOPHOM
pabote BAX

7. Kax onpenensiercs nocrosiHHas [lnanka B tTaHHOM
SKCIIEPUMEHTE?

8. Kak B opganHOll paboTe MHHUMH3HPYETCS
MOTPEIIHOCTh SKCIIEPUMEHTAIBHBIX TAHHBIX ?

9. Kak B oganHOW paboTe  paccUUThIBaeTCA
MOTPEIIHOCTH OnpeeNeHus noctosHuou [Inanka?

10. [IponeMoHCTpUPYITE BO3MOKHOCTh MPUMEHEHUS

cpensl MicrosoftExcel (wmu apyroit cpemsl) st
00pabOTKH HKCIIEPUMEHTAIBHBIX TaHHBIX.

Ne 41 «MccnenoBanue Bo30yXI€HUSI aTOMOB T'a3a»

5.

OObscHute MPUHLUI onpeneraeHus
BO30YXJCHHBIX COCTOSIHMM aTOMOB Tras3a B
3KCIIEpUMEHTE?

[osicuute npuHIKT pabOTHI IEKTPOHHOM JTaMITbI
B kakoMm numamna3oHe 3JIEKTPOMAarHUTHBIX BOJIH
JEKUT U3JIydeHHE BO30YXKJIEHHBIX aTOMOB IMapoB
pPTYTH U ouemy?

Kak B JaHHOM »SKCHEpHUMEHTE OIpeNenseTcs
o0nacTe  JOKAaNM3alMM  JIEKTPOHA U Kak
NOJTy4eHHBIE JTAHHBIE COTJIaCYIOTCS C
TEOPETUUYECKIUMH MPEIIOCHIIKAMH?




CrpyKTypHBII
JJIEMEHT
KOMIIETEHIIUU

[Inanupyemsle
pe3yNbTaThl 00YICHUS

OneHouHBbIE CpeCTBA

Ne 42 «Omnpenenenue riiaBHbIX KBAHTOBBIX YUCEI

BO30YXJECHHBIX COCTOSIHUN aTOMa BOJA0POIa»

5.

6.

~

[losicauTe yCTpOHMCTBO M HpPUHUUI PAOOTHI
CIIEKTPOCKOIIA, UCIOJIb3yEMOTr0 B JAHHOH paboTe
[Momyunre dopmyny Ans ONPeNeNUHUS TIABHBIX
KBAaHTOBBIX YHCENT BO30YXICHHBIX COCTOSHUHN
aToMa BOJOPOAa M JPYrMX BOJOPOJONON0OHBIX
aTOMOB

UTto HazpIBaeTCs rpalyupoOBOUYHBIM Ipadpuxom?
[IponemoHCcTpUpYiiTE BO3MOKHOCTh MPUMEHEHUS
cpensl MicrosoftExcel (wmu npyro#t cpemsl) st
00pabOTKH IKCIIEPUMEHTATBHBIX TAHHBIX

No 51 «M3yyenne 3aKOHOMEPHOCTEN O-pacriazia»

6.

© oo~

10.

Uto Takoe  aKTHMBHOCTh  PaTUOAKTHBHOTO
JJIEMEHTA, €€ BBIYUCIICHNE U €TMHUIBI U3MEPEHUSL.
B dem coctout 3akoH ['eitrepa - Herrona?

Kak o1ieHUTh 3HEPruto o - YaCTUILIBI?

YeTpoiicTBO W OpUHOMI  PabOThl  CUETYHKA
I'eiirepa-Mrosepa.

[IponeMoHCTpUpYIITE BO3MOKHOCTh MTPUMEHEHUS
cpeapl MicrosoftExcel (wmu mpyroit cpembr) mis
00pabOTKU IKCIIEPUMEHTAIbHBIX TaHHBIX

Ne 53 «Omnpenenenne MakCUMaJIbHOM SHEPTUU
B-gactun u uaeHTUGUKALMS PAAUOAKTUBHBIX
penapaToBy

5.

Kakue n3BecTHBI pa3HOBUIHOCTU OeTa-pacmnana’?
Kakast u3 HUX uccieayercs B JaHHOM
SKCIIEPUMEHTE?

B kakux nuamnazoHax HaXOASTCS MEPHO/IBI
noJiypacmajia u sHepruu Oera- pacnajaa
MPUPOIHBIX PATUOHYKINI0B?

KakoBbl 0CHOBHBIE 0COOEHHOCTHU B3aUMOICHCTBUS
0eTa-4acTull C BEIIECTBOM?

[TpoIeMOHCTPUPYIHTE BOBMOXKHOCTD IPUMEHEHHS
cpenst MicrosoftExcel (wmu mpyroii cpeibr) asist
00pabOTKH IKCIIEPUMEHTAIBHBIX TAHHBIX.




6) HOpHI[OR NMpOBEACHUA HpOMe)RYTO‘IHOﬁ aTTeCTalluy, MoKa3aTe/ii U KPUTEPUN
OICHUBaAHUA:

HpOMG)Ky’l'O'—IHaﬂ arrecranusi 1o JUCHUIIJINHE «Du3nKay BKIIIOYAET TCOPCTHYCCKUEC BOIIPOCHI,
IMO3BOJIAIOIIHUE OUCHUTh YPOBCHL YCBOCHUA O6y‘-IaIOIlII/IMI/IC$[ 3HaHI/II‘/JI, N MPAKTUYCCKUC 3alaHuA,
BBISIBJISIIOLIME CTENIEHb CPOPMUPOBAHHOCTH YMEHUH U BIIaJICHUM, TPOBOAUTCA B (hOpME IK3aMeHa
(1 cemectp) u B popme 3auera (2 cemectp).

DK3aMeH M0 JaHHOHM JAUCLUUIUIMHE IPOBOAUTCS B YCTHOM (hopMe MO SK3aMEHALMOHHBIM OUJieTaMm,
KK U3 KOTOPBIX BKITFOYACT 2 TEOPETHUSCKUX BOIPOCA U OJTHO MPAKTUICCKOE 3aaHHE
(3amauy).

Iloxkazamenu u Kpumepuu OueHUuBARUA IK3AMEHA:>

— Ha OLIEHKY «OTJMYHO» (5 0aioB) — 00y4aromuiicss 1eMOHCTPUPYET BHICOKUN YPOBEHD
Cc(OPMHPOBAHHOCTU KOMIIETEHIIUM, BCECTOPOHHEE, CUCTEMAaTHUECKOE U ITyOOKO€E 3HaHUE
y4eOHOro Marepuaia, CBOOOIHO BBIIOJIHAET MPAKTUYECKHUE 3aJaHNs, CBOOOJHO ONIEPUPYET
3HAHUSIMH, YMEHUSAMHU, TPUMEHSET UX B CUTYallU X OBBILIEHHON CIIOKHOCTH.

— Ha OIICHKY «Xopomio» (4 6amra) — oOydarmuiicss AeMOHCTPUPYET CPEAHUI YPOBEHB
c(OPMHPOBAHHOCTH KOMITETCHIIMI: OCHOBHBIE 3HAHUS, YMEHUSI OCBOCHBI, HO JIOITYCKAIOTCS
HE3HAYUTENIbHbIC ONIMOKH, HETOYHOCTH, 3aTPyTHCHUS IPU aHATUTUIECKUX OTIePAIIHSX, TEPEHOCE
3HaHWH U yMEHHUI Ha HOBbIC, HECTAHAAPTHHIC CUTYAIIHH.

— Ha OLIEHKY «yA0BJIETBOPUTEIbHO» (3 Oaia) — 00y4yaroniuiicst 1eMOHCTPUPYET MOPOrOBBIN
ypoBeHb C(hOPMUPOBAHHOCTH KOMIIETEHIIUI: B X0/1€ KOHTPOJIbHBIX MEPOIIPHUATHI JOMYCKAIOTCS
OILLIMOKY, MPOSIBISIETCS OTCYTCTBUE OTJENIbHBIX 3HAHUN, YMEHUI, HABBIKOB, 00 y4Yarouiics
WCIBITHIBACT 3HAUUTEIbHBIC 3aTPYAHECHUS [IPU ONIEPUPOBAHUY 3HAHUSIMU U YMEHUSAMHU MPH UX
MepeHoce Ha HOBBIE CUTYaIUH.

— Ha OLIEHKY «HEeY/10BJIeTBOPUTEILHO» (2 6amia) — 00ydaromuics JeMOHCTPUPYET 3HAHUS HE
6omee 20% TeopeTHUecKoro MaTepuana, JOIMycKaeT CyIlleCTBEHHbIE OIIMOKY, HE MOYKET MOKa3aTh
MHTEJUIEKTYaJIbHbIE HABBIKU PELICHUS IPOCTHIX 3a/1a4.

— Ha OOCHKY «HE€YAOBJIECTBOPUTEIbHO» (1 6ann) — 06yqa}01u1/n71051 HC MOXKCT II0Ka3aTb 3HAHUA Ha
YPOBHEC BOCHIPOU3BCACHUS U 0OBSICHEHUS I/IH(I)OpMaI_II/II/I, HE MOJXKCT IOKAa3aTh UHTCIIJICKTYAJIbHLIC
HaBbIKHU PCIICHUS ITPOCTHIX 3a/1a4.

3auer o6yqaloumec;1 MMOJIY4YarOT B PE3YyJIbTATC BLIIIOJIHCHHA BCEX BUAOB pa60T,
NpeaAyCMOTPCHHBIX BO2 CCMECTPEC U3YyUCHUA JaHHOM TUCUUILIUHEL. B CJIy4dac HCBBIINIOJIHCHUS,
3a4CT NPOBOAUTCA B (bopMe CO6CCCIIOB8.HI/I$I I10 BOIIPpOCaM COTJIaCHO ECPCYHIO BOIIPOCOB K 3a4YCTYy.

Ilokazamenu u Kpumepuu ouenueanusn sauema:



- Ha OLIEHKY «3a4TE€HO» 00Y4aIoLUIiCs JEMOHCTPUPYET YPOBEHD, HE HUXKE IIOPOTOBOIO,
c(OPMHUPOBAHHOCTH KOMITETCHIIMI: B X0JI€ KOHTPOJIBHBIX MEPOIIPUATHI MOTYT JOMYCKATHCS
OLIMOKH, MOYKET MPOSABISATHCS OTCYTCTBUE OT/IEIbHBIX 3HAHUHN, YMEHUI, HABBIKOB, 00yJaroImuiics
MOT'YT UCIIBITBIBACT 3HAYUTEIIbHBIE 3aTPYIHEHUS IIPU ONIEPUPOBAHUY 3HAHUAMU U YMEHUSIMHU IIpU
HX IEPEHOCE HAa HOBBIE CUTYalUU.

- Ha OLICHKY «HE 3aUTeHO» 00yJaronI1iicsi He MOXKET NIOKa3aTh 3HAHUS Ha IOPOrOBOM YPOBEHb
c(OPMHUPOBAHHOCTH KOMITETEHIINH, T.€. 00yJarOIMIACs He MOKAa3bIBAET 3HAHHE OCHOBHOTO
MaTepHuaiia B 00beMe, He00X0AUMOM ISl IPEACTOAIIEeH MPo(hecCHOHATFHON IS TEIbHOCTH; HE
CIOCOOEH apryMEeHTHPOBAHHO U TMOCJIEI0BATENIbHO U3J1araTh, JOIyCKaeT rpyobie OmMOKY B
OTBETAaX; HE MOXKET [M0KAa3aTbUHTEIIEKTYaJIbHbIE HABBIKM PEILIEHUS POCTHIX 3a/1a4. He
MOATBEPK/1aeT OCBOEHUE KOMIIETEHIIUH, TPEAYCMOTPEHHBIX POTPaMMOH.



