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1 Ilesin ocBOCHMSI IMCUMILIUHBI (MOIYJISA)

OBJIaJicHNE Oa30BBIMU 3HAHUSIMU OCHOBHBIX 3aKOHOB MEXaHHUKH U ONTHKU;

MPUMEHEHHUE OCHOBHBIX 3aKOHOB M SIBICHUN MEXAHUKHU M ONTHUKHU IPHU PEUICHUU 3aj1ad,
BO3ZHHUKAIOIIMX B MOCEAYIOLIeH MpodhecCuoHaNbHOM AeSITETbHOCTH;

MPUOOPETEHNE HABBIKOB AKCIIEPUMEHTAILHOTO UCCIICOBaHMS (DU3MUECKUX IMPOIIECCOB,
OCBOEHHUE METOJIOB MOIYYEHUS U 00pabOTKU SMIIUPUUECKON HH(pOpMau

JUIst YCIEIIHOTO dbopMUpOBaHUS u pa3BUTHS OOIIEKYIbTYPHBIX,
o0mienpogecCHOHaNbHBIX U MPO(EeCCHOHANBHBIX KOMIETEHIUN MO BUAaM Mpo¢ecCHOHATbHON

JesSTeNbHOCTH B cooTBeTCTBUU ¢ TpeboBanusiMu OI'OC BO u HampaBieHHOCTHIO (Tpoduiiem)
OIl1

2 MecTo qUCHMIIMHBI (MO/1YJIs1) B CTPYKTYpe 00pa3oBaTe/ibHOI MPorpaMmsbl

Jucuunnyna du3nyeckue OCHOBBI MEXaHUKU U ONTUKU BXOJIUT B 00s13aTEIbHYIO YacTb
y4eOHOTO T1aHa 00pa30BaTEIbHOM MPOTPAMMBI.

Jnsg  u3ydeHus  JUCHMIUIMHBI — HEOOXOOUMbI  3HaHUS  (YMEHMs,  BJIAJICHUSA),
c(OPMHPOBAHHBIC B PE3YIIbTATE U3YUCHHSI JUCIUTUTNH/ TPAKTUK:

«Dmsuka», «Martemarukay, «Xumus» Ha 0a3e cpemHero (MOJHOTO) OOMIETO
oOpa3oBaHHs.

W3yuenue ¢usuku Oazupyercs Ha 3HAHMM TaKUX Pa3lelioB MaTeMaTUKH Kak
muddepeHnranbHOe U MHTErpalibHOM ucuuciienue, AuddepeHnnanbable ypaBHEHNs, BEKTOPHBbIIH
aHaJIn3, FapMOHUYECKUI aHanu3, Teopus (PYHKUUU KOMIUIEKCHOTO IMEPEMEHHOIO, JIMHEHHas
anreOpa, ypaBHEHHMs MareMaTuueckod ¢usuku. M3 kypca XMMUM HEOOXOAMMBI 3HAHMA
CIIENYIOIMX pa3fenos: nepuoaudeckas cucrema J.M.MeHneneeBa, cTpyKTypa NepuoOANIECKON
CHCTEMBbI, CTPOEHUE aToMa, 3JIEKTPOHHBIE U 3JIEKTPOHHO-Tpapuueckue (opMyIbl 3JIEMEHTOB,
ANEKTPOXUMHUS.

3HaHus (YMEHHUs, BIaJleHUs ), NOJy4YEeHHbIE NPU U3YYEHUU JAHHOM TUCHUIUIMHBI OyayT
HE0OXOIUMBI J1s1 U3YyYEHUSI JUCIUILTUH/IPAKTHK:

IIpukiagHas MmaTemMaTuKa

be3onacHOCTb KU3HEEATEIbHOCTH

IIpoekTHas 1eATeNBHOCTD

3 Komnerenuuun odyyarouierocsi, popMupyembie B pe3yJbTaTe 0CBOECHHUS

AUCHHUILIMHBI (MOAYJISA) M IVIAHUPYEMBbIe Pe3yabTAThl 00y4eHH s

B pesynbrate ocBOeHMs AMCHUIUIMHBI (MOAayisi) «DHU3MUECKHE OCHOBBI MEXAaHUKH U
ONTHKW» 00YYaIOIUNACS JOJIKEH 00J1a/1aTh CIECIYIONUMUA KOMITETEHIIUSMH:

KOI[ HHIUKaATOopa I/IHI[I/IKaTop JOCTHXXCHUA KOMIICTCHIIN

OIIK-1 Cmnocoben MNPUMCHATH CCTCCTBCHHOHAYYHBIC U OGLI_ICI/IH)KGHCPHLIC 3HaHuA, MCTOIbI
MAaTE€MaTUYCCKOTro aHajiu3a W MOACIUPOBAHUA, TCOPECTUUCCKOTO H OKCIICPHUMCHTAJIBHOI'O
HCCICIOBAHUS B HpOd)CCCI/IOHaHLHOﬁ JACATCIIbHOCTH,

OIIK-1.1 Pemaer crangaptHeie mpodeccHoHANbHBIE 3aladd ¢ [PUMEHEHHEM
€CTECTBEHHOHAYYHBIX u 00IIEeNnHKEHEPHBIX 3HAHMI, METOI0B
MaTEMATHYECKOTO aHAJIN3a ¥ MOACITHPOBAHMS

OIIK-1.2 Pemaer mnpodeccuoHanpHbie 3ama4dM ¢ MPUMEHEHHEM  METOJIOB
TEOPETUYECKOT0 M DKCIIEPUMEHTAILHOI0 HCCIIETOBAHMS




4. CTpyKTypa, 00b€éM U colepkaHne TUCHUILINHBI (MOLYJI5)
OO6m1ast TPy1I0EMKOCTh TUCIMIUIMHBI COCTABIISACT / 3a4ETHBIX IUHUII 252 aKaJl. 94acoB, B TOM YHUCIIE:
— KOHTaKTHas pabora — 143,7 akaj. yacos:

— ayautopHas — 140 akan. 4acos;
— BHEayIUTOpHas — 3,7 aKaj. 9acoB;
— camocrosTenbHas pabora — 108,3 akas. yacos;

— B (popMe npaxTHuecKoii moarotoBku — 0 akan. yac;

CDopMa aTTeCcTauu - 3a4€T, 3a4€CT C OHCHKOﬁ

AynuropHas 3 =
o KOHTaKTHas paboTa E QE DopMma TEKyILEro
Pasien/ Tema 5 (B axaz. gacax) gz Bux ) KOHTPOJIS Kox
N — : & O | caMocTOATeNLHOM (- yomesaemocTHH | L
O g £ paboThI MIPOMEKYTOUHOM
Tex. mab. | MpaKT. zZ aTTecTaluu
3aH. 3aH. | O &
1. ®usnveckue OCHOBBI MEXaHUKH
MOJrOTOBKA K
CEMHUHAPCKOMY,
1a60paTOpHOMY
3aHSTHIO;
BBINOJIHEHNE nabopaTopHbIe
MIPAaKTHIECKUX paboTHI;
11 KuHeMaTika pabort (peuieHue CEMHHApPCKUe
3a7a4, 3aHATHS, OIIK-1.1,
MOCTYNATELHOTO u 4 8 15
N MHCBbMEHHBIX IIpOBEpKa OIIK-1.2
BpAIaTeIbHOTO JBIKEHUN )
pabor); WHJIMBUYaJIbHBIX
KOHTPOJIbHAS 3a/1aHuH;
paborta; KOHCYJIbTallUU
CaMOCTOSITETTEHOE
u3ydyeHue yueOHoi
W1 Hay4HOU
JUTEPATYpPbI
2
MIOJTOTOBKA K
CEMHUHAPCKOMY,
nabopaTopHOMY
3aHATHIO;
BBITIOJTHEHUE nabopaTopHbIe
MPaKTUYECKUX paboTsr;
pabot(permieHue CEeMUHApPCKHe
1.2 Jlunamuka MaTepHaIbHOM 6 6 10 3aj1ad, 3aHATHUS; OIlK-1.1,
TOYKH M TBEPAOrO TeNa TIACEMEHHBIX MpOBEpKa OIIK-1.2
pabor); WHIIUBUIYaTIbHBIX
KOHTPOJIbHAS 3a/IaHuH;
paborta; KOHCYJBTalluH
CaMOCTOSITEITbHOE
u3ydyeHue yueOHoH
W Hay4HOU
JUTEPATYPbI




MIOJITOTOBKA K
CEMHUHAPCKOMY,
1a60paTOpHOMY
3aHSTHIO;
BBITIOJTHEHUE nabopaTopHbIe
TIPAKTUYECKUX paboTsr;
pabot (pemeHue CEMUHAPCKUE
1.3 3akoHBI COXpaHCHUS B 4 10 3a71ad, 3aHATHUS, OIIK-1.1,
MEXaHHUKE MTUCEMEHHBIX MpOBEpKa OIIK-1.2
pabor); WH/IMBUAYAJIbHBIX
KOHTPOJIbHAS 3a/1aHui;
paboTa; KOHCYJIbTallUH
CaMOCTOSITETTbHOE
n3ydeHue yueOHoH
¥ HAyIHOH
JIUTEPATYPHI
MIOJTOTOBKA K
CEMHUHAPCKOMY,
nabopaTopHOMY
3aHATHIO;
BBITIOJTHEHNE JabopaTopHbIe
MPaKTUYECKUX paboTsr;
pabort (perieHue CEMHHApPCKUE
1.4 Mexanuueckue Koyie0aHus 10 3aja4, 3aHSATHS; OIIK-1.1,
Y BOJIHBI MTUCHMEHHBIX MpOBEpKa OIlK-1.2
pabor); UHJUBUAYAIbHBIX
KOHTPOJIbHAS 3aJ[aHNMH;
paborta; KOHCYJIbTallUU
CaMOCTOSITETTEHOE
u3ydeHue yueOHoi
¥ HAyIHON
JIUTEPATYpPhI
MIOJTOTOBKA K
CEMUHAPCKOMY;
BBITIOJTHEHNE
NPAKTUIECKUX
pabot (pemenue CEMUHApPCKHE
3azad, 3aHSTHS,
1.5 DIeMEeHTHI 19.2 TIACEMEHHBIX MpoBepKa OIIK-1.1,
PEJIATUBUCTCKON MEXaHUKH ' pabor); UHJIUBUyaJIbHBIX OIIK-1.2
KOHTPOJIbHAS 3a/1aHuH;
paborta; KOHCYJIbTAllUU
CaMOCTOSITETTEHOE
u3ydyeHue yueOHoi
W Hay4HOU
JUTEPATYpPbI
MOJrOTOBKA K
CEMHUHAPCKOMY,
71a00paTOpHOMY
3aHATHIO;
BBINOJIHCHHE nabopaTopHbIe
MIPaKTHYECKUX paboTHI;
pabor (pemenue CEeMUHApPCKHe
1.6 DuemeHTBl KBaHTOBOM 16 16 10 3aj1ad, 3aHATHUS; OIlK-1.1,
MEXaHHUKHI TIACEMEHHBIX MpOBEpKa OIIK-1.2
pabor); WHIIUBUIYaTIbHBIX
KOHTPOJIbHAS 3a/IaHuH;
pabora; KOHCYJBTalluH
CaMOCTOSITEITbHOE
u3ydyeHHue yueOHoH
Y Hay4HOU
JUTEPATyPHI
Uroro no pazaeny 38 42 74,2

2. Gu3nYeCKHe OCHOBEI ONITHKH




HOAT0OTOBKA K

CEMHUHAPCKOMY,
1a60paTOpHOMY
3aHSTHIO;
BBITIOJTHEHUE nabopaTopHbIe
TIPAKTUYECKUX paboTsr;
pabot (pemeHue CEMUHAPCKUE
2.1 DnekTpoMarHUTHOE TMO0Jie 3a71ad, 3aHATHUS, OIIK-1.1,
2 12 8 10
Y BOJTHBI MTUCEMEHHBIX MpOBEpKa OIIK-1.2
pabor); WH/IMBUAYAJIbHBIX
KOHTPOJIbHAS 3a/1aHui;
paboTa; KOHCYJIbTallUH
CaMOCTOSITETTbHOE
n3ydeHue yueOHoH
¥ HAyIHOH
JIUTEPATYPHI
1abopaTopHbIE
MOJITOTOBKA K paboTsr;
CEMUHAPCKOMY; CEeMUHAPCKUE
CaMOCTOSITEIILHOE 3aHATHS, OIIK-1.1,
2.2 I'eomeTpuueckas ONTHKA 10 .
u3ydeHue yueOHoi IIpOBEpKa OIIK-1.2
1 HayIHOU MHIUBHIYaJIbHBIX
JUTEPaTypbl 3aJlaHHI;
KOHCYJIbTalluH
MIOJTOTOBKA K
CEMHUHApPCKOMY,
nabopaTopHOMY
3aHATHIO;
BBITIOJTHEHNE JabopaTopHBIe
MNPaKTUIECKHX paboThr;
paboT (pemenue CeMUHapCKue
2.3 BoaHoBas onTuka 10 10 4 3afiad, SAHATHA, OIIK-1.1,
TIACEMEHHBIX MpoBepKa OIlK-1.2
pabor); WHJIMBUYaJIbHBIX
KOHTPOJIbHAS 3a/1aHuH;
paborta; KOHCYJIbTAllUU
3 CaMOCTOSITETTEHOE
u3ydyeHue yueOHoi
W1 Hay4HOU
JIUTEPATyPhI
MIOJTOTOBKA K
CEMHUHAPCKOMY,
1a00paTOpHOMY
3aHSTHIO;
BBINOJIHEHHE nabopaTopHsbIe
MIPaKTHIECKUX paboTHI;
pabort (perieHue CEMHHApPCKUe
2.4 KBaHnToBas ONTHKA 10 10 10,1 3afad, SatATHA, OIIK-1.1,
MHCBbMEHHBIX MIpOBEpKa OIIK-1.2
pabor); WHIUBUIYaITbHBIX
KOHTpPOJIbHAS 3aJ[aHUH;
paboTa; KOHCYJTbTalluH
CaMOCTOSTETbHOE
M3y4YeHHe yaeOHOH
U Hay4yHOU
JUTEPATYPHI
Uroro no pazaeny 32 28 34,1
Uroro 3a cemectp 36 36 34,1 320
Urtoro no nucruminze 70 70 108,3 3HCT, 321CT ¢

OLIEHKOM




5 O0pa3oBaTe/ibHbIE TEXHOJIOTHH

Jns dopmMHupoBaHUs KOMIIETCHIMN M peaau3alii MPeJyCMOTPEHHBIX BHJIOB Y4eOHOMH
palboThI UCTIONB3YIOTCS TPATUIIMOHHAS K MOAYJIbHO-KOMIIETEHTHOCTHASI TEXHOJIOTHH.

Hcnons3yroTes Clienyromue BUbI JEKIUW: BBOIHASA JIEKIUA — 3HAKOMUT CTYACHTOB C
LEJIBI0O Y HAa3HAYEHHEM Kypca, €ro poJibl0 U MECTOM B cHCTeMe Y4eOHBIX AMCLUIUIMH; IAeTCs
KpaTKUil HMCTOpUYECKH 0030p pa3BUTHUSA JAaHHOW HAayKH, CBS3BIBACTCS TEOPETUYECKOE
cojiepKaHue y4yeOHOM AMCHUIUIMHBI ¢ Oyaylield NpakTH4ecKod paboTol crenuanucra, JaeTcs
XapaKTepUCTHKA y4eOHO-METOAMUYECKUX TMOCOOMH MO KypCY, BBIIACTCS CHHCOK JUTEpaTyphl U
CO00IIAI0TCS SK3aMEHALMOHHBIE TPEOOBAHHUS;

UH(OPMALIMOHHAS JIEKIUS - TPAIUIIMOHHAS JIKIIMS, HA KOTOPOU MPOUCXOAUT H3JI0KEHHUE
coZiep>KaHus y4eOHOH JUCHUIUINHBL;

0030pHas JieKUHs — YUTAETCs B KOHIIE pas3fiesia; B HEMl OTpa)karoTCsi BCE OCHOBHBIE
TEOPETUYECKHUE ITOJIOKEHHS, COCTABJISIIOIIMNE HAYYHO-IOHATHHHYIO OCHOBY JAaHHOIO pasfena,
HCKJIIOYast JETANU3ALUIO U BTOPOCTEIICHHBIM MaTepHall,

npoOjeMHas JIEKIUsI — UCIOJIb3YeTcs Kak 3JEMEHT B COCTaBe JIEKLMHU, KOrjga nepen
CTY/ZICHTAaMH CTAaBHTCS HEKOTOpasl MpoOjieMa W TpemaraeTcs HaWTH TMOAXOIbl M IMyTH K ee
PELLIEHUIO;

JEKUUSA-BU3yAIU3alMsl — JIEKUUU C I[pUMEHEHHEM (U3MUECKUX JEMOHCTpaluil ¢
00BbsICHEHUEM IIPOMCXO/AIIUX ABJICHUH, OJIOKOB MH(POPMALIMU B BUJIE CXEM, TaOIULl, PUCYHKOB, a
TaK)K€ KOMITbIOTEPHBIX IEMOHCTPALIU.

Teopernueckuil Marepuan 3akpemsiercs B XoJe JabOpaTOPHbBIX, HPAKTUYECKUX,
CEMHHAPCKUX 3aHATHSIX.

B xone n1abopaTopHbIX U MPAKTHUECKUX 3aHATHHA NPAKTUKYETCS] UHTEPAKTUBHBIE METO/IbI
o0y4eHHs, Takue Kak paboTa B MajbIX rpymnmax(2-4 deinoBeka), HHIMBHIyaJbHOE OOy4YeHHE,
KOHTpoOJIMpyeMasi camocTtosATenbHas pabora. Ilpu o0paGoTtke pe3ynpTaToB (hU3HYECKOrO
AKCIIEPUMEHTA IPUMEHSIOTCS | T-MeTo b1

6 YueOHO-MeTOAMYECKOE 00ecTIeYeHHEe CAMOCTOSITETbHOM PadoThl 00yYaIOIIUXCS
[Ipencrasneno B npunoxeHuu 1.

7 OneHouHble cpeacrea IJist IpOBECACHUSA l'[pOMe)KyTO‘-lHOi/i aTTeCTalluv
HpeI[CTaBJ'ICHBI B IIPUJIOKCHUN 2.

8 YueOHo-MeTOoqMYecKOe U HHPOPMALMOHHOE 00ecTieYeHue TUCIIUILTUHBI (MOTYJI51)

a) OcHoBHas JIMTEpaTYypa:

1. Hemumuenko, B. U. ®usuka : yueobuuk / B.U. [lemunuenko, .B. Jlemuauenko. — 6-¢
u3n., mnepepad. m gom. — Mocka : MHOPA-M, 2020. — 581 c. + Jlon. marepuaibl
[DnexTpoHHBI pecypc]. — (Briciiee oopazoBanue: bakanaspuar). - ISBN 978-5-16-010079-1. -
Tekcr : snmexktponubiif. - URL: https://znanium.com/catalog/product/1239249 (nata obpaleHus:
05.04.2024). — Pexkum AocTyna: No NoAnucke.

2. Kysunenos, C. . ®m3uka. Y. |. Mexanuka. Mexanndyeckne KojeOaHHS W BOJHEI.
MornekynspHast ¢u3nka W TepMoauHamuKka . ydeOHoe mocobue / C. U. Kysuemos, D. B.
[MoxzeeBa. — 3-¢ u3n. — Tomck @ TITY, 2010. — 180 c. — Tekcr : snekTpouHbIit // JlaHb :

ANEeKTpoHHO-OnOMMoreynas cucreMa. — URL:  https://e.lanbook.com/book/10285 (saTa
obpauienna: 05.04.2024). — Pexxnum A0CTyNa: 418 aBTOPU3. NO/b30BaTENEN.
3. KysumenoB, C. WM. ®wusuka. Y. Il. Dnexrpocratuka. IlocTOSHHBIH TOK.

DIeKTpOMarHeTu3M. DJIEKTPOMArHWTHBIE KOJeOaHWs M BOJNHBI . ydeOHoe mocobme / C. W.
Kysznuenos, D. B. IlogzeeBa, H. A. AntpomnoB. — Tomck : TITY, 2011. — 212 c.— TekcT :
AIIEKTPOHHBIH // Jlaub : 3JIEKTPOHHO-ONOIMOTETHAS cucTema. — URL:
https://e.lanbook.com/book/10286 (aata o6pauieHma: 05.04.2024). — PexkMm AoCTyna: A8 aBTopus.
NnoJib30BaTeeN.



https://znanium.com/catalog/product/1239249%20(дата%20обращения:%2005.04.2024).%20–%20Режим%20доступа:%20по%20подписке
https://znanium.com/catalog/product/1239249%20(дата%20обращения:%2005.04.2024).%20–%20Режим%20доступа:%20по%20подписке
https://e.lanbook.com/book/10285%20(дата%20обращения:%2005.04.2024).%20—%20Режим%20доступа:%20для%20авториз.%20пользователей
https://e.lanbook.com/book/10285%20(дата%20обращения:%2005.04.2024).%20—%20Режим%20доступа:%20для%20авториз.%20пользователей
https://e.lanbook.com/book/10286%20(дата%20обращения:%2005.04.2024).%20—%20Режим%20доступа:%20для%20авториз.%20пользователей.
https://e.lanbook.com/book/10286%20(дата%20обращения:%2005.04.2024).%20—%20Режим%20доступа:%20для%20авториз.%20пользователей.

4. Kysznenos, C. . ®u3uka. BoiaHosas ontuka. KBaHToBas mpupoja M3JIydeHHs. DJIEMEHTbl aTOMHOU U
saepHoit ¢usuku : yueoHoe mocoome / C. U. Kysuenos, A. M. Jlugep. — 3-e u3a., mepepab. U a0m. —
MockBa : By3oBckuit yueOnuk : MHOPA-M, 2019. — 212 c. - ISBN 978-5-9558-0350-0. - TekcT :
anekTpoHHbIN. - URL: https://znanium.com/catalog/product/1002478 (nata o6pauieHus: 05.04.2024)

0) JlonotHuTebHASI TUTEpaTypa:
1. dupranr, E. B. PykoBoacTBO K pelieHHUIO 3a1a4 1o Kypcey oomieit ¢pusuku : yuedHoe nmocodue / E.

B. ®wupraar. — 4-¢ wusa., ucnp. — Cankr-lIlerepOypr : Jlaws, 2022. — 352 c. — ISBN
978-5-8114-0765-1. — Tekcr : snekrponHblii // Jlanb : anekTpoHHO-OMONMOTeYHass cucrema. — URL:
https://e.lanbook.com/book/210374 (pnata obpauwieHusa: 05.04.2024). — Pexum [ocTyna: ANA  aBTOPUS.
nosb3oBaTened.

2. Kysnenos, C. U. CripaBounuk o ¢usuke : yueonoe nocodue / C. 1. Kysnernos, K. U. Porozun. —
Tomck : TIIY, 2014. — 220 c¢. — ISBN 978-5-4387-0443-0. — Texkcr : snmextponusiii // Jlanp :
ANEKTpOHHO-OMOMMoTeunass cucrema. — URL: https://e.lanbook.com/book/82867 (pata obpauieHus:

05.04.2024). — Pexknum AoCTyna: A1 aBTOpuU3. NoJab30BaTeNen.

B) MeToauveckne yKasaHus:

1. MexaH#uKa: MOCOOUE IO OATOTOBKE M BHITIOJTHEHHIO Ta00PAaTOPHBIX pa0doT [ DIIEKTPOHHEIN pecypc]
: yaueOHoe nocobue /O.H. BoctpoknyroBa, B.B. Maspunckuii, H.11. Mumenesa, F0.U. CaBuenko; MI'TV. -
Maruauroropck ) MI'TY, 2021 - Pexum JocTymna:
https://magtu.informsystema.ru/uploader/fileUpload?name=4363.pdf&show=dcatalogues/1/1543689/4363.pdf&vi
ew=true

2. Beuepkun, M. B. llenu moCTOSHHOTO TOKA: MPAKTHKYM 10 ¢u3uKe : ydeOHoe mocodue / M. B.

Beuepkun, O. B. KpuBko. — Maruautoropck : MI'TY um. I'U. Hocoma, 2022. — 81 c¢. — ISBN
978-5-9967-2300-3. — Tekct : anekTpoHHbIi // JlaHb : 2MeKTpOHHO-OMOMMOTeuHass cuctema. — URL:
https://e.lanbook.com/book/366005 (aata obpauieHuna: 05.04.2024). — Pexxum [ocTyna: [AnA aBTOpUS.
no/ab30BaTesew.

3. CaBuenko lO. W. Ilepemennsiii Tok : nmabopatopubiii mpaktukym / 0. . Casuenko, O. H.
Boctpoknyrosa, H. 1. Mumenesa ; 10. 1. CaBuenko, O. H. Boctpoknyrosa, H. U.Mumenesa ; MI'TY. -
Maruautoropck  :  MITY, 2018. - 1 osmexrpon. onr. guck (CD-ROM). - URL:
https://host.megaprolib.net/MP0109/Download/MObject/2081. - ISBN 978-5-9967-1151-2. - TeKCT : 9/1€KTPOHHbIN.

4. dusuka TBEpAOro Tejla, aToMa M aTOMHOTO sijpa : yuebHoe mocoowue [as By3oB] / C. A. Byrakos,
. M. lonrymun, M. A. JIucosckas, B. B. MaBpusckuil ; MarHuToropckuii roc. TeXHu4eckuii y-T uMm. I'. 1.
Hocoga. - Marautoropck : MI'TY um. I'. U1. Hocoga, 2019. - 1 CD-ROM. - 3ara. ¢ tutyi. skpana. - Comepx.:
JlaGopatopubie pabGotbl. - URL: https://host.megaprolib.net/MP0109/Download/MObject/2393. - ISBN
978-5-9967-1531-2. - TEKCT : 91EKTPOHHbIN.

5. MoxapoB I". A. OcHOBBI (pU3NUECKON ONTUKH : yueOHOe mocodue st By3oB / I'. A. Moxkapos ;
Moxapos I'. A. - 2-e u3g., crep. - Cankr-IlerepOypr : Jlans, 2022. - 196 c. - Kaura u3 xoyuteknuu Jlanp -
®dwusuka. - URL: https://e.lanbook.com/book/201194. - URL: https://e.lanbook.com/img/cover/book/201194.jpg. -
ISBN 978-5-8114-9939-7.

6. I'puakpyr M. C. JlaGoparopuslii npakTukym 1o ¢usuke / M. C. I'punkpyr, A. A. Bakymrok ;
I'punkpyr M. C.,Bakymok A. A. - Carkr-llerepOypr : Jlanp, 2022. - 480 c. - Kaura u3 komexun Jlausb -
®dwusuka. - URL: https://e.lanbook.com/book/210935. - URL: https://e.lanbook.com/img/cover/book/210935.jpg. -
ISBN 978-5-8114-1293-8.

r) [Iporpammuoe oGecneuenue u UHTEepHET-pecypceb:


https://znanium.com/catalog/product/1002478%20(дата%20обращения:%2005.04.2024)
file:///C:/Users/i.bogacheva/Downloads/:%20https:/e.lanbook.com/book/210374%20(дата%20обращения:%2005.04.2024).%20—%20Режим%20доступа:%20для%20авториз.%20пользователей
file:///C:/Users/i.bogacheva/Downloads/:%20https:/e.lanbook.com/book/210374%20(дата%20обращения:%2005.04.2024).%20—%20Режим%20доступа:%20для%20авториз.%20пользователей
file:///C:/Users/i.bogacheva/Downloads/:%20https:/e.lanbook.com/book/210374%20(дата%20обращения:%2005.04.2024).%20—%20Режим%20доступа:%20для%20авториз.%20пользователей
https://e.lanbook.com/book/82867%20(дата%20обращения:%2005.04.2024).%20—%20Режим%20доступа:%20для%20авториз.%20пользователей
https://e.lanbook.com/book/82867%20(дата%20обращения:%2005.04.2024).%20—%20Режим%20доступа:%20для%20авториз.%20пользователей
https://magtu.informsystema.ru/uploader/fileUpload?name=4363.pdf&show=dcatalogues/1/1543689/4363.pdf&view=true%20
https://magtu.informsystema.ru/uploader/fileUpload?name=4363.pdf&show=dcatalogues/1/1543689/4363.pdf&view=true%20
https://e.lanbook.com/book/366005%20(дата%20обращения:%2005.04.2024).%20—%20Режим%20доступа:%20для%20авториз.%20пользователей.
https://e.lanbook.com/book/366005%20(дата%20обращения:%2005.04.2024).%20—%20Режим%20доступа:%20для%20авториз.%20пользователей.
https://host.megaprolib.net/MP0109/Download/MObject/2081.%20-%20ISBN%20978-5-9967-1151-2.%20-%20Текст%20:%20электронный
https://host.megaprolib.net/MP0109/Download/MObject/2393.%20-%20ISBN%20978-5-9967-1531-2.%20-%20Текст%20:%20электронный
https://host.megaprolib.net/MP0109/Download/MObject/2393.%20-%20ISBN%20978-5-9967-1531-2.%20-%20Текст%20:%20электронный
https://e.lanbook.com/book/201194.%20-%20URL:%20https:/e.lanbook.com/img/cover/book/201194.jpg.%20-%20ISBN%20978-5-8114-9939-7
https://e.lanbook.com/book/201194.%20-%20URL:%20https:/e.lanbook.com/img/cover/book/201194.jpg.%20-%20ISBN%20978-5-8114-9939-7
https://e.lanbook.com/book/210935.%20-%20URL:%20https:/e.lanbook.com/img/cover/book/210935.jpg.%20-%20ISBN%20978-5-8114-1293-8
https://e.lanbook.com/book/210935.%20-%20URL:%20https:/e.lanbook.com/img/cover/book/210935.jpg.%20-%20ISBN%20978-5-8114-1293-8

IIporpamMmmHoe o6ecnieyenne

Haumenosanue I1O Ne norosopa Cpok nercTBus JIUIEH3UU
7Zip c¢B0001HO pacnpocTpausgemoe I10 0eccpovHO
Bbpaysep Yandex  [cBoGomano pacnpocrpansemoe I10 0CCCPOUHO
FAR Manager cB0OOAHO pactpocTtpansemoe 110 OECCPOYHO

Hpodwccnona.nbnble 0a3mbl HAaHHBbIX U I/IH(l)OpMaIII/IOHHLIe CIIPaBOYHLIC CUCTEMbBI

HasBanue xkypca

CchUIKa

OnexTpoHHbIe pecypchl Oubnmoreku MITY wum. [.H.
HocoBa

https://host.megaprolib.net/MP0109/Web

denepanbHOE TOCYAaPCTBEHHOE OIOKETHOE YUpEXkKAECHUE
«DenepanbHbINA UHCTUTYT IIPOMBILLIICHHOU
COOCTBEHHOCTHU»

URL.: http://www1.fips.ru/

ITouckosas cucrema Akagemus Google (Google Scholar)

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

HanuonaneHas nHGOpMaIMOHHO-aHAIUTHYECKAs CUCTEMA
— Poccuiickuit nnaekce Hayunoro uutuposanus (PMTHLI)

URL.: https://elibrary.ru/project_risc.asp

9 MaTepHaJIbHO-TEXHHYECKOE o0ecneyeHne TUCHUILITHHBI (MOLYJIs1)

MaTepI/IaJII)HO-TGXHI/IquKOC obecricucHue JUCIHMITIIIMHBI BKJIFOYACT:




VY4eOHble ayIUTOPHH JJIS IPOBEACHUS 3aHATUH JIEKIIMOHHOTO THIA: MylbTUMEIUIHbIE
CpeACTBa XpaHEHMs], Iepelaun U MPeACTaBIECHUS HHPOPMALIUU.

VYueOHast ayauTOpus A MPOBEACHUS J1abopaTopHBIX pabot: JlabopaTtopusi MEXaHUKH,
JlaGopaTopus 3nekTpudecTBa U oNTUKH, JlJabopaTopus aroma, TBEpIOro Teja, sipa:

JlaGopaTopHbIe YCTaHOBKH, U3MEPHUTEIbHBIC MPHUOOPHI I MPOBEACHUS JTaOOPATOPHBIX
pabor:

1. bannucrTuueckne MassTHUKH.

2. Mastauk O6epOeka.

3. ®u3nvecKkuil MasiTHHK.

4. VYcraHoBka JjabopaTopHas i H3y4€HHMs 3aBUCUMOCTH CKOpPOCTH 3BYyKa OT
temneparypsl "M®-C3-M"

5.JIaboparopHas yCTaHOBKA [yl UCCIIEAOBAHUS 3JIEKTPOCTATUUYECKOTO MOJIs ¢ TOMOILBIO
OJIMHAPHOTO 30H/A.

6. JlabopaTropHasi ycTaHOBKA JUIsl U3y4E€HUsS JUIMHBI CBETOBOM BOJHBI U XapaKTEPUCTUK
T PaKIUOHHON PEIIeTKH.

7. JlaGopaTopHasi yCTaHOBKa JUIs OHpEIENCHHs paauyca KPUBH3HBI JMH3bI U JUIMHBI
CBETOBOI BOJIHBI € MOMOIIBIO KoJer] HproToHa.

8. JlabGopatopHasi ycTaHOBKa JUIsl ONpENETCHUs KOHILIEHTPAlMM pacTBOPOB caxapa U
ITIOCTOSTHHOW BpaLCHUS.

9. JIaboparopnast ycranoBka 1715 "M3yuenus BHemHero ¢poroaddexra'.

10. YcraHoBKa IUIsi M3yYEHUs CIIEKTpa aToMa BOJOPOJA M ONPEAEICHUS MOCTOSHHOU
PunGepra.

11.YcranoBka nabopatopHast AJ1sl ONpeICTICHUS MOTSHIIMANIAa BO30YK/IEHUS ra3a.

12. YcranoBka Juist onipeesieHust JJIMHbI Tpodera 4acTHIl B BO3IYyXeE.

13. M3mepurens ckopoctu cuera YNM2-2.

14. Monoxpomatopst MYM-1.

15. MynsTumerpst APPA 205, 207.

16. Ocuunnorpag neyxkanansHbii GOS-620 FG.

17. MepuTenbHbIN HHCTPYMEHT.

Y4eOHblE ayAUTOPUU JUIsL TIPOBEJAECHHUS MPAKTUYECKUX 3aHATHH, TIPYNIOBBIX U
WH/IMBUYAIBHBIX KOHCYJIBTAIIMH, TEKYHNIET0 KOHTPOJISI W MPOMEKYTOYHOW aTTeCTaluu:
HHTepakTHBHAS 10CKA, IPOEKTOP;

Jlocka, MyJIbTUMEIUIHBIN IPOEKTOP, SKPaH.

[Tomemenuss ans  camocTosiTenbHOW  paboTel  oOydaromuxcsi:  IlepcoHanbHble
komIbioTephl ¢ maketom MS Office, ¢ BeixomoM B MHTEpHET M € JAOCTYIIOM B 3JIEKTPOHHYIO
MH(OPMAIMOHHO-00pa30BaTENbHYIO CPEly YHUBEPCUTETA.

[Tomemenne i XpaHeHHS ¥ TPOQPHIAKTHUECKOTO OOCITY)KUBaHHS y4eOHOTO
obopynoBanus: Cremnaxu JUisl XpaHeHUs! y4eOHO-METOIUYECKOM JOKYMEHTAIUH, CTeJIaXu U
ceinl 1151 XpaHeHus y4eOHOro 000pyA0BaHUs, HHCTPYMEHTHI 1JIsl pPEMOHTa 000PYOBaHMUS.



Hpuioxenne 1
Y4eOHO-MeTOANYECKOE 00ecTedeHHe CAMOCTOSATEIbHOM PadoThl 00y4aAOINXCSI

ITo JUCHHUITIINHE «DPHu3ndecKue OCHOBHI MEXAaHUKH OITHKH) npeaycMoTpE€Ha ayauTopHasd H
BHCAyAUTOpHAsA CaMOCTOATCIIbHAsA pa60Ta o6yqa101u1/1xc;{.

AyIuTOpHAas CaMOCTOSATENbHAs paboTa 00YJaIOUMXCsl BBIMOIHSACTCS Ha JIAOOPATOPHBIX U JIEKIIMOHHBIX
3aHATUAX TIOA PYKOBOJACTBOM IHPENOAaBaTelss MO €ro 3aJaHui0 ¥ BKIIOYaeT B ceOsf: OTBETH Ha
TEOPETHYECKHE BOIPOCHI, BBHIOJHEHUE JIAOOPATOPHBIX PAadOT, 0OpPabOTKY 3KCIIEPUMEHTAIBHBIX JTaHHBIX,
HOATOTOBKY OTYETa IO BBINOJIHEHHIO JIAOOPAaTOpHOW pPabOTHI, MOATOTOBKY K CEMHHApY, K KOHTPOJILHOMN
paboTe u 3auery, perieHne HHINBHIyIbHBIX 3a/1a4.

[Tepedensp 1ab0paTOpHBIX PaOOT:

2 cemecTp

1. JI. p. Ne 1 «IIpumeHeHNE 3aKOHOB COXPAHEHMSI ISl OIIPENIETICHHSI CKOPOCTH IOJIETa ITYJIH»

3. JI. P. Ne 4 «MccnenoBanue BpaaTeabHOTO JBUKEHHS TBEPAOIO TEJIa BOKPYT HETIOABUKHON OCH»
4. JI. p. Ne 5 «Onpenenenre XxapakTepUCTUK 3aTyXaOMIMX KoyeOaHui PU3NIeCKOro MasiTHUKA»

5. JL. p. Ne 7 «OmipeneneHue ckopocTy 3ByKa B BO3JIyX€ METOJOM CTOsIYEH BOJIHBI»

6. JI. p. Ne 21 «MccnenoBanue 3JI€KTPOCTATUYECKOTO TIOJISI METOJIOM 30HIa

7. J1. p. Ne 22 «M3mepeHue XapakKTepUCTUK TTOCTOSHHOTO TOKa»

3 cemecTp

1. JI. p. Ne 32 «Omnpenenenue pajuyca KpUBU3HBI JIMH3BI M MOJOCH! MPOIYCKaHHUs CBETOQMIBTPA C
nomouibro koserr Herorona»

2. JI. p. Ne 34 «Omnpenenenne AIMHBI CBETOBOM BOJHBI M XapaKTEPUCTUK TUPPAKIIMOHHON pEeIIeTKN
3. JI. p. Ne 35 «Omnipenienenne KOHLEHTPAIMHM PACTBOPOB caxapa U MOCTOSHHOW BpalllCHUsD)
4. JI. p. Ne 36A «MccnenoBanue XxapakTepUCTUK BaKyyMHOTO (POTO3IEMEHTA)

5. JL. p. Ne 37 «M3yuenue 3akona Credana-bompinmana. Onpeaenenne 3aBUCUMOCTH YHEPTETHIECKOM
CBETUMOCTHU HArpeToro Teyia OT TEMIEPaTyphI»

6. JI. p. Ne 42 «M3ydyenue cnekrpa U3inydeHUs: aroma BojgopoAa. OmnpeneneHue riaBHbIX KBAaHTOBBIX
gucelT BO30YKIEHHBIX COCTOSIHUI aTOMa BOJIOPOIa

7. JI. p. Ne 51 «3ydyeHne 3aKOHOMEPHOCTEN O-pacrajga



[IpumepHBIC ayauTOpHBIE KOHTPOIbHBIE padoTHl (AKP):

AKP Nel «KKuHemaTuka 1 TuHAMUKa MaTepUAIbHON TOUKH B aOCOIFOTHO TBEPJIOTO TEJIay

- 2 e i -
1. Paguyc-BeKkTop yacTUIIbl U3MEHSIETCS 10 3aKoHy: I = 5t* 1 + j + 2t k.

Onpenenutb: 1) ypaBHEHHE TPAeKTOPHUHM YaCTHIIbI; 2) CKOPOCTb M YCKOPEHHE YaCTHUIbI B
moMeHT Bpemenu t0=1 c; 3) kacaTenpHO€ M HOPMAIbHOE YCKOPEHHE TOYKM B ITOT K€ MOMEHT
BpPEMEHH.

2. Koneco paauyca 1 M Bpamaercs BOKPYr HENOJBUKHOM ocu MO 3akoHy ¢ = 6t — 2t5.
Onpenenutb: a) CpeiHUE 3HAUYEHUS YIJIOBOM CKOPOCTHM M YIJIOBOTO YCKOPEHHUS 3a IPOMEXYTOK
BpeMeHu oT t= 0 1m0 ocTaHoBKH; O) yIJIOBO€ YCKOpEHHE B MOMEHT OCTaHOBKM Te€ja; B) IOJHOE
YCKOpEHUE TOUKH, Jiexkalllel Ha 00o0/ie Kojieca B MOMEHT Bpemenu 0,5 c.

3. HeBecomast HUTH mepedpoiieHa yepe3 0JI0K Maccoid M3 = 2 Kr, UMEroIIui GopMy IIWIHHIIPA.
K koHIIaM HUTH TTPUKpEIUIeHBI TPY3bl ¢ Maccamu M1 =2 kr u M2 = 1 kr. C KakuM ycKopeHueM Oy IyT
JIBUTATBCSI TPY3bI, €CIM B OCH OJIOKa JEHCTBYET CHiIa TPEHHS, CO3JAI0UIasi TOPMO3SIIUKA MOMEHT
Mrtopm = 0,1 H-m, a paguyc 60ka paBeH 5 cm?

4. Temo OGpocHIIM ¢ TOBEPXHOCTH 3€MIIM TIOJ] YTIIOM 0. K TOPU30HTY C Ha4aIbHOM cKOpocThio VO.
[IpeneOperasi conpOTUBICHUEM BO3AyXa, HAWTU: a) BpPEeMs JABHKEHUS T; 0) MaKCUMAJIbHYIO BBICOTY
noabsEéMa h U rOpU3OHTANIBHYIO NadbHOCTH NONETA L, mpu kakoM 3HaYeHuu yria o0 oHu OyayT paBHBL;
B) ypaBHEHHE TpaekTopuu Y(X), rae X Uy — MepeMeIleHUs] Tella 10 TOPU3OHTAIM W BEPTHUKAIH
COOTBETCTBEHHO; TI') IOJHOE, TAaHICHIMAJIbHOE M HOPMalbHOE YCKOpEHHE B Hayalle U cepeiuHe
TPAaeKTOPUH; J1) panyc KpUBU3HBI R Havana u BEpUIMHBI TPAEKTOPUH.

5. Touka mBWXeETCs B IJIOCKOCTH XY IO 3aKoHY X = asinot , y = a(l — cosot), rne o na—
M0JIO’KUTEIbHBIE TOCTOSIHHBIE, T — Bpemst. HaliTu: a) myTs S, mpoXoAauMblii TOUKOI 3a BpeMs T; 0) yron
MEX1y BEKTOpPaMU CKOPOCTH U YCKOPEHUS TOUKHU.

AKP Ne2 «3akoHbI COXpaHEHUS U MEXaHUYECKUE KOJICOaHUs»

1. TopuzonTanbHas muatgopma Maccoid m= 100 kr Bpamiaercs BOKPYT BEpTHUKAJIbHOW OCH,
npoxojsmie yepe3 ueHTp Iuardopmsl, ¢ yactotoi N1 = 10 o6/mMuH. Yenosek maccoit m = 60 kr
CTOUT TIpH 3TOM Ha Kparo miaardopmel. C Kakoil 4acTOTOW N2 HAuHET Bpamarbes miaTgopma, eciu
YyeJloBeK NMepersIéT oT Kpas miaatgopmsel k €€ neHtpy? Cunurars miarGopMmy OJHOPOIHBIM JUCKOM, a
YeJI0BEKA — TOYEYHOU MACCOM.

2. Ilait6a maccsl M = 50 T cockanb3bIBaeT 0€3 Ha4aJIbHON CKOPOCTH 10 HAKJIOHHOM IIIOCKOCTH,
cocrapisroniet yrom o= 30°, u, MpoHAsS MO TOPH3OHTAIBLHOW IUTOCKOCTH paccrostaue | = 50 cm,

ocraHaBiuBaercs. Haiitu paboTy cuit TpeHHs Ha BCEM ITyTH, cuuTasi BCrory kKodddurment tpenus K =
0,15.

3. Crepxxenp jumHON 1,5 M u maccoit 10 kr MOXeT BpalaTbCsi BOKPYT HENOJABHMKHOM OcCH,
IIPOXOJAIIEH Yepe3 BEpXHMM KOHEIl CTepKHs. B cepenuHy crepxkHs ynapser myas maccoi 10 T,
JeTdlias B rOpU30HTAIBHOM HaIlpaBlIeHUH co ckopocThio 500 M/c u 3acTpeBaeT B cTepkHe. Ha kakoii
yroJI OTKJIOHUTCS CTEP KEHb 10cIIa yaapa?




4. AMIMTya 3aTyxaromux Konebanuit 3a Bpems t1 = 5 MuH ymMeHbIIWIACh B 2 pa3a. 3a Kakoe
Bpems t2, cunTas OT Ha4aJIbHOTO MOMEHTA, aMIUTUTY/Ia YMEHBIIUTCS B 8 paz?

5. Onpenenuth niepuop T 3aryxaromux kojedanuid, ecnu nepruoa 10 coOCTBEHHBIX KoneOaHu
CHCTEMBI paBeH | ¢ 1 JorapudmMuueckuii 1ekpeMeHT koiebanmii A = 0,628.

6. 'opuzoHTanbHO JeTsAnIas myias Maccoil M = 10 r monaaaer B NOKOALIUICS AEPEBIHHBIN 11ap
Maccoi M = 2 Kkr, moJBelICHHbIH Ha HepacTsHKuMoW HUTH JuMHOM | = 1 M u 3actpeBaer B HEM.
OnpenenuTts yroj OTKIOHEHHUSI HUTH (OT BEPTHUKAIN), €CJIM CKOPOCTH MMysu paBHa V = 600 m/c.

AKPNe3 Dnexrpomaruetusm

1. Toueunsie 3apsaast 01=10 uKn u q2=-20 uKn HaxoaaTCs B Bo3ayxe Ha pacctosiauu 10 cm apyr
ot apyra. OnpenenuTb HallpsHDKEHHOCTD 0JI B TOUKE A, yJaJIeHHOM Ha paccTosiHuE 6 CM OT IIEPBOTO U
Ha 8 cM or BrOporo. Kak M3MEHUTCS NOTEHIMallbHAs SHEPrusi B3aUMOJAEWUCTBUS 3apslOB, €CIU
NepEeMECTUTh BTOPOH 3apsi B 3Ty TouKy? Kakyro 11st 5TOro Hy)KHO COBEPIIUTH padoTy?

2. IBa anemenra (E1=1,2 B, r1 =0,1 Om, €2=0,9 B, r2=0,3 OM) coeqMHCHBI OJTHOUMECHHBIMH
nostocamu. CornportuieHue R coequHuTeNnbHbIX MpoBooB paBHO 0,2 Om. Onpenenuts cuily ToKa B
nenu | u pa3sHOCTH MOTEHLMATIOB HA 3aKUMaX KaXKJ0ro HCTOYHUKA.

3. Kpyrosoii Butok paanycom R=15,0 cM pacnonoxeH OTHOCUTEIbHO OECKOHEYHO JIJTMHHOTO
NPOBOJIA TaK, YTO €ro IUIOCKOCTh MapajuielbHa MpoBOAY. llepneHnuKymsp, BOCCTAHOBICHHBIH Ha
IIPOBOJ U3 LIEHTPA BUTKA, ABJISETCS HOPMAJIbIO K IUIOCKOCTH BUTKa. Cuia Toka B rpoBojie |1=5A, cuna
Toka B BHUTKe TOKH [2=1A. PaccrossHue oT IieHTpa BHTKa j0 mnpoBoga 0=20 cm. Ompenenurte
MarHUTHYIO HHIIYKIIMIO B IIEHTPE BUTKA.

4. TTpoBoasIINiA TIFIOCKUHN KOHTYP, UMEIOITUI (opMy OKpykHOCTH paauyca r = 0,05 M momemiex
B OJIHOPOJHOE MArHUTHOE TI0JI€ TakK, YTO JMHUM MArHUTHOW WHAYKIIMU TIOJNS HampaBlIEeHbI
MEePHEHINKYIISIPHO TIIOCKOCTH KOHTYpa. ComnpoTuieHue koHtypa R =5 Om. MaruutHast HHIyKIHs
Mensercs 1o 3akony B = kt, rme k = 0,2 Tn/c. OnpenenuTte: a) 3./1.C. MHAYKITUH, BOSHUKAIOIIYIO B 3TOM
KOHTYpe; 0) CHIIy HHIYKIITHOHHOTO TOKA; B) 3apsiji, KOTOPBIH MPOTEUET MO0 KOHTYPY 3a MEPBBIC 5 CEKYHT
W3MEHEHUS TOJIA.

AKP Ne 4 «BoxHOBAs ONITHKA)

1. I[TnockoBbIMyKJIask CTEKISTHHAS JIMH3A C PaJlycoM KpUBHU3HBI chepruueckoi moBepxHocTu R =
12,5 cM mpwkara K CTEKJISIHHOM IUIaCTHHKE. /lnameTp HEKOToporo TeMHOro kossla HproToHa B
otpakeHHOM cBere 1 = 1,0 MM, IHaMeTp K€ TEMHOTO KOJIbIIA, MTOPSAKOBBI HOMEpP KOTOPOTO Ha 5

enuHuL Oobie, d2 = 1,5 mm. OnpeienuTh [UIMHY BOJHBI CBETA A.

2. Ha nudpakumoHHYIO PElIeTKy MaJaeT HOPMalbHO MY4YOK CBETa OT DPa3psAAHON TpYOKH,




HAIoJHEHHON BOAOPOIoM. YeMy ToJpKHA OBITh paBHA IMOCTOSIHHAS PEIICTKH, YTOOBI B HAIIPABICHUU
= 41° conaganu aBe muHun: A1 = 6563 A (Makcumym Tpethero nopsaka) u A2 =4102 A (Mmakcumym
YETBEPTOro Mopsiaka)?

3. IlepBblif MONSAPU3ATOP YCTAHOBICH TaK, YTO €r0 IUIOCKOCTH HPOIYCKAaHUS BEPTHUKAIbHA,
BTOPOI MOJIIPU3AaTOP PAa3BEPHYT M0 OTHOIIEHHIO K IepBOoMY Ha yroia 20°. Bo cKoIbKO pa3 M3MEHUT
MHTCHCUBHOCTh €CTECTBEHHOIO cBeTa Takas cuctema? [log KakuMm yrioMm K BepTUKaie HYXKHO
YCTaHOBUTH TPETHI NOJISPU3ATOP, YTOOBI CBET Yepe3 TaKylo CHCTEMY HE Mpouien?

4. Ha nudpakunonnyo pemérky, uMeronryo 500 mrTpuxoB Ha 1 MM, MEpHeHAMKYISAPHO e
[IOBEPXHOCTU IMaJaeT Y3KUH Jyd MOHOXpomaTuueckoro csera wyactoroil 5-1014 I'm. Kakos
MaKCHUMAaJIbHBIN MOPSI0K TU(PPAKIMOHHOTO MAKCUMYMa, TOCTYITHOTO I HaOIroAeHus?

AKP Ne 5 «KBanToBasg MexaHUKa)

1. Yepnoe teno Harpenu ot temneparypsl 600 K 1o 2400 K. Bo ckoipko pa3 yBenuuuiaach
oOmiasi TeryoBas OJHEPTUs, u3iIydaemas TenoMmM? Ha CKOJIbKO HW3MEHWIACh JUIMHA BOJIHBI,
COOTBETCTBYIOIIAsl MAKCUMYMY SHEPIUH U3JIY4EHUS U CIEKTPAJIbHBIM COCTAaB U3JIy4EeHHUS?

2. ®oroH ¢ aHeprueit 1 MaB paccesicst Ha cBOO0JHOM NTOKOUBILIEMCS 3eKTpoHe. Halitu yron
paccestHusl ()OTOHA M KMHETHUYECKYIO SHEPIHIO JIEKTPOHA OTJAauH, €CIIM B PE3yJIbTaTe PacCesHUs
JUIMHA BOJIHBI (pOTOHA U3MEHMach Ha 25%.

3. Ilpu moodepenHOM OCBEIIEHUU MOBEPXHOCTH HEKOTOPOIO METa/lla CBETOM C JUIMHAMHU
BonH 0,35MxM u 0,54 MKM OOHapyXwWid, 4YTO COOTBETCTBYIOUIME MAaKCUMYMbI CKOPOCTH
(OTO3IEKTPOHOB OTJIMYAIOTCS JPYr OT Jpyra B 2 pasza. Haiitu paGoTy BbIXOAa 3JIEKTPOHOB C
MIOBEPXHOCTH ATOrO METaJlIa.

4. Ilydox mapajjienbHO ABIXKYLIMXCS DJIEKTPOHOB, UMEIONIMX ckopocTu 106 M/c, magaer
HOpMaJIbHO Ha auadparMy ¢ JIMHHOM mienbto mupuHoM 1 MkM. Ha skpane 3a mienpio Ha
paccrosaun 0,5 M oOpasyercs nudpakuvoHHas KapTHHa. OINpenenuTh JIMHEHHOE paccTOosHUE
MEXy IU(PPaKIHOHHBIMA MUHUMYMaMH IIEPBOTO MOpPSAKa.

5. Bo ckoabko pa3 JJIMHa BOJIHBI € BpOfIJ'ISI YaCTHULIbI MCHBIIC HCONPCACICHHOCTU AX ee
KOOpAWHATLI, KOTOpast COOTBECTCTBYCT OTHOCUTEIbHOU HCOIPCACIICHHOCTHU UMITYJIbCA B 1% ?

6. DIEKTPOH HaXOIUTCS B OECKOHEYHO IIyOOKOM MOTeHIMANbHON siMe mupuHoi {. B kakux
Toukax B HHTepBasle 0 <x < { MJIOTHOCTb BEPOATHOCTH HAXOXKJIEHUS JJIEKTPOHA HAa IEPBOM U
BTOPOM SHEPreTHUECKUX YPOBHSAX OJMHAKOBa? BBIYMCIUTH MIOTHOCTH BEPOSTHOCTU IJISI ITHX
Touek. PemieHne nosicHUTH rpaguuecKH.




BHeaynuTopHasi camocTosiTeJIbHasi padoTa 00y4yaroUMXcs BBITOIHIETCS CTYIEHTOM IO 3a/1aHUI0
npernojiaBaTensi, HO 0€3 ero HEMOCPEJACTBEHHOTO0 Yy4YacTHs M BKJIIOYaeT B ceds. mpopaboTKy
TEOPETUYECKOT0 MaTepualla, H3y4YeHHE PEKOMEHJOBAHHOM JIMTEPaTyphl, MOJATOTOBKY K JIA0OPaTOPHBIM
3aHATHAM(M3y4eHHE TEOPUHU TI0 TeMe JIabOpaTOpHOW pabOoThl, METOIUK HMPOBEJCHUS W IUIAHUPOBAHUE
IKCIIEPUMEHTa, YCTPOICTBA J1a0OPAaTOPHON YCTAaHOBKH WJIM CTEHJA, MOPSJKA BBIMOJHEHUS PaOOThI),
00pabOoTKy U OIIEHKY IKCIIEPUMEHTAIbHBIX JaHHBIX, 0POPMIICHHE OTUETA 110 BBIITOJIHEHHOH J1a00paTOpHOi
paboTe, MOATOTOBKY K CEMUHApaM, 3a4eTaM U KOHTPOJIbHBIM paboTaM.

[lepeueHs TeM JUIsi MOATOTOBKH K CEMUHAPCKUM 3aHSATHUSM:
Tewma 1. [IpuMeHeHne 3aKOHOB COXPAHEHUS VISl ONPEICIICHHS] CKOPOCTH TOJIETA YN

1. Umnynsc marepuasibHOM TOYKU. MIMIynbc cucTemsl. 3aKOH COXpaHEHHs umnyibca. LleHTp Macc
CUCTEMbI MaTEpUAJIbHBIX TOYEK.

2. MomeHT HUMITYJIbCA YaCTULBI. MomeHT HUMITYyJIbCa CUCTCMBI. 3aKoH COXPAHCHUS MOMCHTA UMITYJIbCa
CHUCTCMbI MAaTCPHUAJIBHBIX TOYCK.

3. Pabora criisl. MomHoOCTE

4, KOHCCpBaTI/IBHBIe (HOTCHI_II/IaJ'IBHLIe) cunsbl. [loTenuanpHas OHEPIUA CUCTCMbI MAaTCPHUAJIbHBIX TOYCK.
CBs13b CUJIBI U HOTGHHH&HBHOﬁ OHCPI'Uu.

5. Kunernueckas SHeprus CUCTEMBbI MaTEpUAIbHBIX TOYEK.
6. 3aKOH COXpaHEHUs MEXaHUUECKON SHEPTUH CUCTEMbI MaTepUAIbHBIX TOYEK.
7. Ypyrue u Heynpyrue coy1apeHus.
Tema 2. /luHaMuKH BpalaTenbHOIO JBUKEHHS TBEPAOIO TEJIAa BOKPYT HEMOABUKHON OCH
1. Ananorust XapakTepUCTHK U YpaBHEHHM ITOCTYNATEIBHOTO U BPALIATEIBbHOTO IBUKEHUS.
2. OCHOBHOE ypaBHEHHUE IMHAMHKH ITOCTYNATEIbHOTO JBM)KEHUS (J1Ba BUJIA).
3. OcHOBHOE ypaBHEHHUE IMHAMUKH BpaIlaTeIbHOIO ABMKEHUS (1Ba BUA).
4. MOMEHT cUJIbl U MOMEHT UMITYJIbCa.
5. MOMEHT uHepuu TBEPAOIO Tea.
6. Teopema Illtelinepa.

7. Ilpumenenue Tteopembl lllTeliHepa M CBOWMCTBAa aIJIUTUBHOCTH MOMEHTA WHEPUHUH B MPOCTHIX
cly4asix.

Tema 3. OnpeneneHrie CKOPOCTH 3ByKa METOJIOM CTOSUEH BOJIHBI

1. YUro Takoe BoJIHA, BOJIHOBOM (PPOHT, BOJHOBAsI MOBEPXHOCTh, AJMHA BOJHBI? OCHOBHOE CBOWCTBO
BOJIHBI.

2. HazoBuTe TUIIBI BOJIH U JJAlTE UX onpeerneHre. B kakux cpegax OHM pacnipoCTPaHsItOTCS?



3. B uem cyTh mpuHnmmmna cyneprno3uimu BosH? Uro HaszwpiBaroT uHTepdepeHnueit? Kakue BOITHBI
(MCTOYHUKH ) Ha3bIBAIOT KOT€PEHTHBIMU?

4. Kak o06pa3yroTcst cTosiurie BoJHBI? UeMy paBHa aMIUTMTYa CTOSTYEH BOJTHBI?

5. Kakoe ¢usnueckoe siBjIeHHE ONpPeaeseT 3aBUCUMOCTh CKOPOCTH PACIIPOCTPAaHEHUS BOJIH B YIIPYToil
cpelie OT UX YacTOThI?

6. KakoBa 3aBUCHMOCTb CKOPOCTH 3BYKa B BO3/lyX€ OT TeMIeparypbl?
7. Kak 3KkCriepuMEHTaIbHO MOXHO ONPEENINTh CKOPOCTh PACIIPOCTPaHEHUs 3ByKa B ra3ax?

Tema 4. Mexannueckue KoseOaHus. ['apMOHHUYECKHE M 3aTyXalolue KoyieOaHus. XapaKTepUCTHKU
3aTyXaromux KojJeOaH!i MasTHUKA

1. Kakue xonebanusi Ha3bIBAIOTCSI TApDMOHUYECKIUMH, CBOOOTHBIMH, BEIHYKICHHBIMH, 3aTyXaOIINMHU?
2. Kakas cucrema Ha3biBaeTcs (GU3NYECKUM MAasTHUKOM, a Kakas MaTeMaTHYeCKUM?

3. HO‘ICMy KoJieOaHHsI MasgTHHUKA B JaHHOM pa60Te 6y,Z[YT 3aTyXaromuMHu, OaxK€ MPHU BbIKJIKOYCHHOM
BHCKTpOMaFHI/ITe?

4. 3anumuTe ypaBHEHUS 3aTYXAIOLIUX U HE3aTyXaloIIuX KojaeOaHui, CpaBHUTE UX.
5. Kak amniuTyza 3aTyxaromux KoieOaHuil 3aBUCUT OT BPEMEHHU U OT 4Kciia KoJieOaHUi?
6. Uto Takoe cOOCTBEHHasi 4acTOTa KoJeOaHit?

7. XapakTepuCTHKHM 3arTyxaromux kKoneOanuil. Mx ¢usnueckuit cmpicn. Kak wu3Menstorcs c
XapaKTEPUCTHKH 3aTyXaIOUINX KOJIeOaHUM C yBEIHMUEHUEM HaMpsKEHUS?

Tema 5. D1eKTpOMarHuTHBIE BOJIHBI

1. YpaBHenus MakcBeiuia B MHTerpainbHoil popme. Mx Gpusnueckuil cMpici.
2. BecriomoratenbHble ypaBHeHHs] MakcBesia i1 U30TPOITHOM cpeibl.
3. OcHoBHBIE cNeACTBUS U3 Teopun MakcBesa.

4. DnekTpoMarHuTHbIE BOJIHBL. CKOPOCTh UX PacIpPOCTPaHEHUS.

5. CBolicTBa 3JIEKTPOMAarHUTHBIX BOJIH.

6. llkana DMB.

Tema 6. BonnoBas ontuka. utepdepenuus ceera

1. DJIeKTPOMAarHuTHBIE BOJIHBI.

2. KorepeHTHOCTh 1 MOHOXPOMAaTUYHOCTb CBETOBBIX BOJIH.

3. Marepdepenius cBeTa oT ABYX UCTOYHHUKOB.

4. UaTepdepeHnus cBeTa OT MII0CKONapalIeIbHON IITACTHHKH.



5. NHTepdepentius cBeTa OT IUTACTHHKY TiepeMeHHoU TommuHbl. Konbiia HetoToHa.
6. [Ipumenenue nuTepdepeHIINU CBETA.
Tema 7. BomnoBas ontuka. Jludpakmus cBera

1. SBnenme mudpakuuu. OcoOeHHOCTh IUpaKIMKU CBETOBBIX BoJH. Jludpakums OPpenens u
O®paynrodepa.

2. Ilpunuun [tolirenca-@penens. YIpoueHe BHIYMCIEHUH C TOMOIIBI0 BEKTOPHON AMArpaMMBbl.
3. dudpaxuus OpeHens Ha KPYrJIoM oTBepcTHH. 30HBI Dpenerns.

4. Indpaxmus OpayHrodepa Ha Y3KOH NPSIMOJIUHEHHOHN IENU. Y CIOBUS MaKCUMyMa ¥ MHHUMYMa.
3aBHCHUMOCTh MHTEHCUBHOCTH CBETa OT yria Iu(pakiuu.

5. Judpakumnonnas pemierka. OCHOBHBIE XapaKTEPUCTUKH IU(PAKIMOHHOW PEUIETKU. Y CIOBUS
[JIaBHBIX MAKCUMYMOB 1 MUHUMYMOB U JJOOABOYHBIX MUHUMYMOB.

Tema 8. BonnoBas ontuka. [lonspuszanus ceera
1. [Tonspu3zanus ceeta. EcTecTBEHHBIN U MOISPU30BaHHBIN CBET.
2. Ilongpu3zanus cBeTa nNpu OTpakeHUHU U IperoMieHud. 3akoH bprocrepa.

3. Honapuzamust npu ABOMHOM ydyenpernomieHuu. CBoHCTBa OOBIKHOBEHHOTO W HEOOBIKHOBEHHOT'O
JTy4dei.

4. Tlonspuzaunonusle npusmsl. [Ipusma Huxomns.

5. 3akoH Manroca. AHanu3 NOJISPU30BAHHOIO CBETA.

6. OnTHYecky akTUBHbIE BEIlleCTBA. BpallileHne MmIoCKOCTH MOJIIpU3alliy CBETa.
Tema 9. KBanToBast npupoza csera. KoprnyckynsspHO-BOJIHOBOH Ayain3m

1. TeruioBoe M3MydeHHe abCOMIOTHO YepHoro Tena. 3akoH Credana — bonpiiMana. 3akoH cMelIeHUs
Buna.

2. KopnyckynsipHO-BOJIHOBOM Ayann3M CBeTa. JHEPTUs U UMIyJbc ¢poToHa. [laBieHue cBera.

3. ®oroarddext. 3akoHbl hoTodhPexTa. Dopmyna DUHIITEHHA.

4. O¢pdexr Komnrona. Popmyna Komnrona.

5. BonHoBble cBoiicTBa yacTuil. J{inuHa BonHb! Ae bpoitns. [punnun neonpenenenHoctu I'eitzenbepra.
Tema 10. DyieMeHTBI KBAaHTOBOM MEXAHUKHU

1. Ilmanerapnas monens aroma. [loctynater bopa.

2. M3nydeHue aTtoma BOJIOpPOAA M BOJIOPOAONONOOHBIX cucTeM. CrekTpaibHble cepuu. Dopmyna
banbmepa.



3. CreKTpbsl MHOTO3JIEKTPOHHBIX aTOMOB. 3aKOH Mo3JH.

4. KBaHTOBBIE qucia, XapaKTCPU3YIOMIUE ITOJOKEHUEC JJICKTpOHa B aTOMCE. KBanToBanmne OHCPIHUH.
KBaHnToBanne MomMeHTa HMITYJIbCA. CruH OJICKTPOHA.

5. Cxema sHepreTudeckux ypoBHe# aroma Bojgopoaa. [IpaBuna or6opa npu aTOMHBIX IEpexo/iax.

6. 3anoJIHEeHKE STIEKTPOHHBIX 000JI0YeK B MHOTO3JICKTPOHHBIX aTromax. [Ipuanun [Taynu.

I[IpumepHble HHAUBHAYAIBLHBbIE JoMamIHue 3aganus (U3)
1 cemectp

3az(aqa 1 «kKunemaTnka MMOCTYHATCIIbHOI'O U BpAalIATCIIbHOI'O ABUKCHUS

R

Panuyc-BeKTOp YacTHIbI M3MEHSETCS MO 3akoHy T = t2T+ 4t — 2k (m). Haiitu BekTOp cKOpocTH V,
BEKTOP YCKOPEHHUS a, MOJYJb CKOPOCTH U YCKOPEHHs, a TAKKe yrojJ MEXKIy STHMH BEKTOPAMH B MOMEHT
BpeMeHu t = 2 c.

33.,[[21“121 2 «HI/IHaMI/IKa MOCTYHNATCIbHOI'O ABUKCHUS

Ha Tteno maccel m, Jexailee Ha TJIaJIKOM TOPU3OHTAIBHOM IUIOCKOCTH, B MOMEHT t = 0 Hauana
JIEHCTBOBATH CUJIa, 3aBUCSIIAs OT BpeMeHu kak F = kt, rae k — mocrostaras. HampasieHue 3Tol CHITbl BCe
BpEMsl COCTaBJIAET Yrojl ¢ ¢ TOpU30HTOM. HailTh CKOpOCTh Tela B MOMEHT OTpbIBA OT IIJIOCKOCTH U NYTh,
MIPOMJEHHBIN TEJIOM K 3TOMY MOMEHTY.

3anaua 3 «JluHaMuKa BpamaTeabHOTO JBUKEHUS

UYepes 6110k, UMerOIIni popMy AMCKa, EPEKUHYT MHYp. K KOHIIaM ITHypa MpUBA3aIu IPY3UKH Maccou
m; = 100r u my, = 110r. C KakuM yckopeHHeM OyIyT JBUTaThCs I'PY3HMKH, €CIM Macca T OJIoka paBHa
400 r? Tpenue npu BpalieHU 0JI0Ka HUYTOXKHO MaJo.

3az(aqa 4 «3aKoHEBI COXpPAHCHUS SHCPIUH, UMITYJIbCA U MOMCHTA UMITYJIbCa»

UYenoeek ctouTr Ha ckambe JKYKOBCKOTO M JIOBHUT pyKoW M4 Maccod m = 0,4 xr, sersamuid B
TOPH30HTAILHOM HAIPaBICHUU CO CKOpocThio vV = 20 m/c. TpaekTopusi Msda MPOXOTUT HA PACCTOSHUU
r = 0,8 M oT BepTHKaNbHON OCH BpalleHHs ckambH. C Kakoil yIriioBOW CKOPOCTBIO M HA4yHET BpallaThCs
ckaMbs JKyKOBCKOIO C 4YEJIOBEKOM, TOMMABILINMM M4, €CJIM CyMMAapHbI MOMEHT MHEPLIMH YEJIOBEKA U CKaMbU
paBen | = 6 kr - M2?

3anaua 5 «["apMoHHYecKHe KoJIeOaHus»

Yacruia coBepiaeT rapMOHMYECKHe KoeOaHUs BIOJIb OCH X OKOJIO MOJIoKeHHe paBHOBecHs X = 0.
Yacrora kosnebanuii ® = 4 ¢~1. B HEKOTOpHIi MOMEHT KOOpJMHATAa YACTUIBI X, = 25 CM M €e CKOpPOCTh
vo = 100 cm/c. Haiitu koopanHaATy X M CKOPOCTh V YacCTHIIBI uepe3 t = 2,4 ¢ mocie 3TOro MOMeHTa.

3anaua 6 «3aryxarouie KoneoaHus»



OpHoponHelii  auck paauyca R =13 cm MoxeT Bpamarbcsi BOKPYI T'OPU30HTAJIBHOM OCH,
NEPIICHIUKYISIPHON K €r0 IJIOCKOCTH M MPOXOJSIIeH yepe3 Kpail qucka. Halitu mepro Manbix konebaHuit
3TOTO JUCKA, ey JIorapupMUYecKuil 1eKpeMeHT 3aTyxanust A = 1.

3amaua 7 «PenaTUBUCTCKAA MEXAHUKA)

B coOcTBeHHOI cucTemMe oTcyeTa MMEeTCsl MPSIMOYTOJIBHUK C COOTHOIICHHEM CTOpOoH 4:5. B kakom
HAIpPaBJIEHUU U C KaKOW CKOPOCTHIO JOJDKEH JBHUTaThCsl TOT MPSAMOYTOJBHUK, YTOOBI B JIaOOpaTOpHOMN
CUCTEME OTCUeTa OH BBITJISACI, KaKk KBajapaT?

3anaua 8 «llongpuzauus ceeray

YacTuyHO MONSIPU30BAaHHBIM CBET MajgaeT Ha nossipuszarop. [lpuw monokeHun noaspusaTopa,
COOTBETCTBYIOILIEMY MUHUMYMY IIPOITYCKaHUsl, ”THTEHCUBHOCTh CBETA OCJIa0JIsieTcs B § pa3 M0 OTHOLLIEHUIO K
HavajgpbHOU. YeMy paBHa CTeNeHb MoJispu3aluu najaaromiero ceera? Ilornomenuem ceeta npeHeOpeyb.

3amava 9 «MHTEpdEepeHIns CBETOBBIX BOIHY

Cdeprueckasi OBEpXHOCTh TUIOCKO-BBITYKIION JIMH3BI COMPHKACACTCS CO CTEKJITHHOW TUIACTHHKOM.
IIpocTpaHcTBO MEX Y JTMH30M U IUNIACTUHKOW 3alIOJIHEHO cepoyriiepoAaoMm. [lokazarenu npenoMiieHus TUH3bI,
cepoyriepojia M IIACTHHKU PaBHBI COOTBETCTBEHHO n; = 1,5, n, = 1,63 u n; = 1,7. Pagnyc KpuUBU3HBI
cepuueckoil moBepxHocTH JuH3bI R = 100 cm. Omnpenenuts paanyc OsSTOro TeMHOro kojbia HproToHa B
oTpakeHHOM cBeTe ¢ A = 0,61 MKM.

3anmava 10 «/Iudpakius CBETOBBIX BOJHY

Mexay TOYeYHBIM MCTOYHUKOM CBETa M SKPaHOM IMOMECTWIM AuadparMy C KpyribIM OTBEPCTHEM,
paguyc KOTOPOro I MOKHO MEHATh. PaccTosHus oT quadparMel 10 UCTOYHHMKA U 9KpaHa paBHbl @ = 100cm
u b = 125cm. OnpenenuTs JUIMHY BOJIHBI CBETA, €CJIM MAaKCUMYM OCBEIIEHHOCTH B LIEHTpE JU( PaKIIMOHHON
KapTHUHBI Ha 9KpaHe Habmoxaercs npu r{ = 1,00MM u cnenyromuit MaKCUMyM IIpu ', = 1,29mm.

3anava 11 «TemnoBoe nzmyuenue»

OHpeI[eJ'II/ITB, KaKO€ KOJIMYCCTBO OSHCPruM M3JIy4dacT 3a 1 MHHYTY a0COJIIOTHO qépHoe TCJIO C
IMMOBCPXHOCTHU INIOMIAABIO 3 CM2, €CJIM H3BCCTHO, YTO MaKCHMAJbHAA CICKTpPAJIbHAAd IIJIOTHOCTH CIro
3HepFCTH‘IeCKOﬁ CBCTUMOCTHU MPUXOAUTCA Ha JJINHY BOJIHBI B 600 HM.

3anaua 12 «DotorddexT»

OnpenenuTh MaKCHMATBHYIO CKOPOCTh Viax (DOTOIIEKTPOHOB, BBUICTAIONIUX W3 MeETala TpH
obnyyenun goroHamu ¢ sHeprueit € = 0,767 MaB.

3amaua 13 «3ddext Komnronay

OnpenenuTh SHEPTUIO, MPUXOSAIIYIOCS Ha SJIEKTPOH oTaaun mpu dddexre Komnrona, ecnu paccesHue
¢doroHa npoucxoauT Ha yron 0 = n/3. DHeprus gorona a0 paccesnus € = 0,58 MaB. I[lox xakum yriiom
OyJeT ABUTATHCS JIEKTPOH OTAaun?

3amaua 14 «BOIHOBEIE CBOMCTBA YaCTHUID



JnHa BOJIHBI HM3JIydaeMoro aromMoM QortoHa cocrasiser A = 0,6 Mkm. Bpems xu3Hu atoma B
B030yKIeHHOM cocTostHud T = 1078 c. OnpenenuTe OTHOIIEHHE €CTECTBEHHOM MIMPUHBI SHEPIETUIECKOTO
YPOBHS K SHEPTHH, U3ITy4€HHONH aTOMOM

3amaya 15 «JloreHnmanpHas sma

Heiitpon HaxomuTcsi B OJAHOMEpPHOH OECKOHEYHO TIyOOKOH MOTEHUMAIBHOW siMe MmupuHON | =
10719 M ¢ abcomoTHO HEMpPOHMIAEMBIMH CTEHKaMH. HaiiuTe HaMMEHBIIYI0 Pa3sHOCTh JIBYX COCEIHHX
DHEPreTUYECKUX YPOBHEUW HEUTPOHA.

3anaya 16 «Teopust bopa»

Haiitu nepuoz T oOpatenust 21eKTpoHa Ha IepBoii 00pOBCKOM opOUTe aToMa BOAOPO/Ia U €r0 YIIOBYIO
CKOPOCTbH .

Bonpocsl /151 NOATOTOBKH K 3a4eTy
1. ®usnueckue OCHOBLI MEXAHUKHU

1.1. Mexanunueckoe amxenue. Tpaexkropus asuxeHus. [Ipoiinennsiii nyTs. [lepememienue. Cpennss
Y MTHOBEHHAasl CKOpPOCTH ABrkKeHus. Hampasnenue u Moaysb ckopoctd. @opmysibl yTH U CKOPOCTH IIPU
PaBHOMEPHOM U PABHOYCKOPEHHOM JIBHJKEHUSX.

1.2. Yckopenue nBuxkeHMs. TaHreHUMalbHOE M HOPMajbHOE YycKopeHHUs. VX HampaBieHUs U
(dopMyiibl. @POpMyIIbI IyTH U CKOPOCTHU IPU PABHOMEPHOM U PaBHOYCKOPEHHOM JIBUKEHUSIX.

1.3. IlocrynarenbHOoe M BpalaTebHOE ABM)KEHHWE TBEPAOrO Teia. YTJIOBas CKOPOCTh. YTIJIOBOE
yckopeHue. CBsi3b JIMHEHHONW CKOPOCTH C YTIIOBOM M TAHT€HIIMAIIBHOTO YCKOPEHMSI C YTIIOBBIM.

1.4. IlepBsiit 3akoH HploToHa; nHepuuanbHas cucreMa orcuera. Cuiia B3aumoencTBus ten. Macca
tena. Bropoit 3akoH Hetotona. HMmmynsc Tena. BeipaxkeHue Broporo 3akoHa HeroTOHA uepes3 n3MeHeHue
UMITyJbCa TeJa. Y CJIOBHE JIBUKEHUS: a) pABHOMEPHOTO, 0) MPSIMOJIUHENHOI0, B) pABHOYCKOPEHHOTO.

1.5. Bropoii 3akoH HproTOHa /U1l MaTepraabHOM TOYKH, IBHXKYLIEHCS IO OKPYKHOCTH. [Ipumepsl.
1.6. Tpernii 3axoH HerotoHa. [Ipumepsl. 3akoH coxpaHeHUs UMITyJbCca. PeakTUBHOE ABM>KEHHUE.

1.7. MOMEHT cuibl OTHOCUTENBHO OcH. 1ledo cuiel. BeipakeHne MOMEHTa CHIIBI OTHOCUTENIBHO OCH
Yyepe3 TaHICHIMAIBHYIO COCTaBIAIONIYI0 CHilbl. MomeHT uHepuuu ten. Teopema llltelinepa. OcHOBHOI
3aKOH JAMHAMUKHM BpAIaTEIbHOIO JBWKEHHUA. YCIOBHS PaBHOMEPHOIO M PAaBHOYCKOPEHHOI'O BpallleHUs
TBEPJIOTO TeIa.

1.8. MomMmeHT wumnynabca Tejla OTHOCUTEIbHO OCH. BbIpakeHHE€ OCHOBHOTO 3aKOHA JUHAMUKH
BpAIllaTEIbHOTO JIBMKEHUS Yepe3 M3MEHEHHE MOMEHTa HMIyJbca Telad. 3aKOH COXPaHEHHS MOMEHTa
nmnyinbca. [Ipumepsl.

1.9. Pabora cuinel. [Ipumepsr hopmyn paboTsl cuil. KoHcepBaTHBHBIE U HEKOHCEPBATUBHBIC CHUIIBI.
PaGora koHCepBaTHBHBIX CHJI Ha 3aMKHyTOM myTH. llotenmmanpHas sHeprus. [Ipumepsr dopmyn
MOTEHINATbHON SHEPTUU B3aUMOJEHCTBUSA TeNl. CBS3b MOTEHIIMATBHON YHEPTUH C CHIIONW B3aUMOJICHCTBUS.



1.10. Kunernueckass »Heprus Tela, €€ CBA3b ¢ paborod cuibl. KuHeTrnueckas »>Heprus
MOCTYIATEILHOTO U BPAIaTeIbHOTO JIBUXKEHUS TBEPJIOTO TeJa.

1.11. Mexanuyeckass »HEprus Tena. 3aKOH COXPAHEHHS MeXaHW4ecKol »Hepruu. CBs3b pabOThHI
HEKOHCEPBATUBHBIX CHJI C U3MEHEHUEM MEXAHUYECKON IHEPTUU CUCTEMBI TEll.

1.12. Kunematuka Koyie0aTeabHOro ABMKEHHS: CMEICHUE, aMILTUTYAa, (a3a, MUKINYecKas 4acToTa.
YpaBHeHHE TapMOHUYECKUX Kojiebanuii. CKOpOCTh M YCKOPCHHE TOYKH, COBEPINAIOIIEH TapMOHHUYECKUE
KoJiIeOaHusl.

1.13. JInnamMuka rapMOHUYECKUX KOJIeOaHmii; KBazuynpyras cuia. [Ipumepsr.

1.14. ®uznveckuii MasTHUK. [lepron konebanmii u MpuBeIeHHAS TTMHA (U3UIECKOTO
MasiTHUKA.

1.15. Kunernyeckas, moTeHIIMaIbHAS U MEXaHUYECKasi YHEPTUU NIPU TAPMOHUYECKUX
KOJICOQHMSX.

2. DNEKTPUYECTBO U MarHETU3M

2.1. DnekTpocTaTH4YEeCKOE B3aUMOJCHCTBUE TeJ. DNeKTpudYecKuid 3apsaa. 3akoH Kyiona.

2.2. DnexTpocTaTruyeckoe nosie. HanpspkeHHOCTh U AJIEKTPUYECKOE CMEILLIEHUE AIEKTPOCTATUYECKOTO
nossi. HanpsikeHHOCTh 1mosist ToueqHoTo 3apsiaa. [IpuMeps! hopMy HanpsHKEHHOCTH TTOJIS 3aPSKEHHBIX TeJl.

2.3. ®opmyna pabOThl BJIEKTPOCTATHUYECKOTO B3aUMOJEHCTBHUSI JIBYX TOYEUHBIX 3apsi/IOB.
KoHcepBaTHBHOCTh  AJIEKTPOCTATUYCCKOTO B3aUMOJIEHCTBUA. [loTeHIMAN 3JIEKTPOCTATHYECKOTO TIOJIS.
[Torenmman aMeKTpOCTaTUYECKOTo MOJIst TOYeuHOro 3apsaa. Dopmyia paboThl HIEKTPOCTATUIECKOTO TTOJISL.
CBs13b HAPSHKEHHOCTHU AJIEKTPOCTATUYECKOTO TOJISI ¢ TOTEHIIUATIOM.

2.4. DeKTpOeMKOCTb MTPOBOAHMKA U KOHJeHcaTopa. PopmyIia 3JIEKTPOEMKOCTH TIOCKOTO
KOHJIEHCATOpa. DHEPIus 3JIEKTPUYECKOTO OIS,

2.5. DIeKTpUUeCKU TOK. Y CI0BUSI BO3HUKHOBEHMS M CYLIECTBOBAHUS 3JIEKTpUUYECKOro Toka. Cuia
ToKa. [[noTHOCTH TOKA. BhIpaskeHHe MIIOTHOCTH TOKA YEPE3 XapAKTEPUCTUKHU IEPEHOCUUKOB 3apA/Ia.

2.6. DIeKTpUYEeCcKoe COMPOTUBICHHE MPOBOAHUKOB. DopMyna CONPOTHUBICHUS IUIMHIPHYECKUX
MPOBOJHHKOB. Y IeJIbHOE COMPOTUBJICHHE BemecTBa. 3akoH Oma. 3akoH OMa B nud depeHnnansHoi hopme.
Knaccuueckas Teopus 3JIeKTpOIPOBOIHOCTH METAIJIOB.

2.7. Croponnue cuibl. D.1.c. Hanpsokenue. Pabora anekrpudeckoro Toka. 3akoH Jxoynsa-Jlenna.

2.8. MarnuTtHOe B3auMmozelncTeue. MaruntHoe nosie. Cuna Jlopenna u cuna Amnepa. Uanykuusa u
HaNpPsUKEHHOCTh MarHUTHOTO 10J1s. 3akoH buo-Casapa-Jlamnaca.

2.9. IToTox MHAYKIMK MAarHUTHOTO moiisi. @opmyna paboThl CHilbl AMIIepa MpHU JBHKEHUU MPSIMOTO
IIPOBOJHMKA C IOCTOSHHBIM TOKOM B OJHOPOJAHOM MAarHMTHOM Hojie. IHIyKTUBHOCTbh KOHTypa. DHEPrus
MarHUTHOT'O MOJS.



2.10. DnexktpomarauTtHas uHAYKIHSA. Onbitel @apanes. OObSICHEHUE AJIEKTPOMArHUTHOW WHAYKITUH.
®dopmyina 3.1.C. JIEKTpOMarauTHOM HHAyKUuHU. [IpaBuio Jlenna.

2.11. Camounaykius, ee ooObsicHeHne. @opmyra 3.71.C. CAMOMHTYKIIHH.

2.12. IlepBo€ 1 BTOpPOE MOJIOKEHUS TEOPUH DITICKTPOMArHUTHOTO 1011 MakcBesia. DJIeKTpOMarHuTHOE
U3ITy4eHUeE.

3. Boaursl. BomHoBas onTrka

3.1. Ynopyrue (mMexaHW4yeckue) BOJHBL. MexaHM3M U YyCIOBUS BO3HHUKHOBEHHS YIPYTHX BOJIH.
[Toriepeunsle W MPOJOJBHBIE YNPYTHE BOJIHBI, YCJIOBUS MX BO3HUKHOBEHHUsA. CKOpOCTh BOJHBL JlnuHa
BOJIHBL. [luKknnyeckoe BosHOBOE unciio. Beipaxkenue pasHocTH (a3 kojseOaHUIl IByX TOUYEK Cpeibl Yepe3
Pa3HOCTh X0/1a BOJIH J0 3TUX TOYEK.

3.2. YpaBHeHue miaockoil BoiHbL. BomHoBble moBepxHocTu. [lnockue u chepuueckue BomHbL. Jlyu
BOJIHBI.

3.3. DHepreTuueckre XapakKTepUCTUKHU BOJIH: 00bEMHAas TUIOTHOCTh YHEPTUU BOJIHBI, TOTOK SHEPTUU
BOJIHBI, TNIOTHOCTh TIOTOKA YHEPTUU BOJHBI, HHTEHCUBHOCTD BOJIHBI.

3.4. DiekTpoMarHuTHasi BOJIHA, YCJIOBHE W CXE€Ma €€ BO3HHUKHOBEHHS. CkopocTh M JJIMHA
AJIGKTPOMArHUTHOW BOJIHBI B BaKyyMe U B pa3iInuHbIX cpenax. [lokazarens mpemomiienus cpeapl. Illkama
AJIEKTPOMATHUTHBIX BOJIH. XapaKTEPUCTHUKA DIICKTPOMArHUTHBIX BOJIH Pa3IMYHbIX HHTEPBAJIOB JUTMH BOJIH.

3.5. IlpencraBieHne rapMOHUYECKHX KoyeOaHMI B BHJE BpalllalolIerocss BeKTOpa. AMIUIATYA
KoJ1Ie0aHUH MPH CIOKEHUH JBYX FapPMOHUYECKUX KOJIeOaHUH ¢ OJJMHAKOBBIMU YaCTOTaMHU, COBEPILIAIOIINXCS
BJI0JIb OJTHOM MPSIMOM. Y CJIOBUS YCHIJICHHSI 1 MAaKCUMAJIbHOTO YCHJIEHHsI KoJleOaHui. Y cioBus ocnalieHus u
HauOOoJIbIIIEro OcnabieHus KoneOaHuil.

3.6. UnTepdepenius BomH. KorepeHTHBIE BOIHBI. Y CIIOBUS KOT€PEHTHOCTH BONH. OmnTuueckas ATuHA
nytd (0.14.11.) cBeTa. CBsI3b Pa3HOCTH O.J.II. BOJIH C Pa3HOCTHIO (a3 KoJeOaHH, BHI3BIBAEMBIX BOJIHAMHU.
AMITIUTYAa Pe3yAbTUPYIOLIETO KoleOaHuss mpu MHTepGEepeHIH ABYX BOJH. YCIOBHS MaKCHMyMOB U
MUHUMYMOB aMIUTUTYIbl TPU HUHTEPPEPEHIIMU JBYX BOJH. WNuTepdepeHinoHHble MOJNOCH U
uHTep(epeHIIMOHHAs KapTHHA Ha TUIOCKOM JKpaHe MPHU OCBEHICHUH JIBYX Y3KUX JUIMHHBIX MapauiedbHBIX
IIEJICH: a) KPaCHBIM CBETOM, 0) O€IbIM CBETOM.

3.7. OcymecTBienne HHTep(HEpPEeHIINH CBETa OT OOBIYHBIX UCTOYHUKOB cBeTa. HHTepdepeHius cpera
HAa TOHKOW IUICHKE, YCJOBHS MaKCUMyMOB M MHHHMYMOB. VHTephepeHIIMOHHBIC ITOJIOCHI PaBHOM
TOJIITUHBI ¥ HHTEPPEPECHIIMOHHBIC TTOJIOCH PABHOTO HAKJIOHA.

3.8. Crosiuast BOJHA KaK 4acTHBIA ciyyail uHTepdepeHInu. YpaBHEHUE IJIOCKOH CTOsiueil BOJHBI.
AMIUTUTYAa CTOSYe BOJHBL. Y3Jbl U MYyYHOCTH CTOSYel BOJHBIL. M3MeHeHue BHIa CTOSYEHl BOJHBI CO
BpemeHeM. [IpeBpamienust sHepruu B crosiueid BosHe. (OOpa3oBaHHME CTOSYMX BOJH B CIUIOUIHBIX
OTPAaHUYEHHBIX CpPeAax. Y CIOBHE UX BOZHUKHOBEHUS.

3.9. Nudpakaus BoaH. OO0bsicHeHrne AUQPAKIIMKA BOJH Ha OCHOBE MpuHIUIA [roiirenca —DpeHens.
JudpakiuonHas kapTuHa, HaOmogaemas Ha IUIOCKOM JKpaHe, €ClM KPYIJIOE€ OTBEPCTHE OCBEIAeTCs
KpPacHBIM CBETOM, U €CJIM MEX]ly TOUCYHBIM HCTOYHHKOM KPAaCHOT'O CBETA U IKPAHOM PACIOIOKeHa Kpyrias
nperpaja.



3.10. qudpakmus Ppaynrodepa u crnocodbl ero ocymiectBieHus. Judpakmus dpaynarodepa ot
OI[HOﬁ IIeiaun. YcnoBus MaKCUMYMOB U MUHUMYMOB [[I/I(I)paKI_[I/II/I. PacnpeﬂeneHI/Ie HMHTCHCUBHOCTHU CBETAa I10
JKpaHy.

3.11. Jdudpakuuonnas pemerka. Cxema M MPEUMYIIECTBA OCYIIECTBICHUS AU(PPAKIMHA CBETa Ha
pemerke. [ aBHBIE MAKCHMYMBI, YCIIOBUE UX BO3HUKHOBEHUS. J{npakunonnslii cnektp. Audpaxnponnas
KapTHHA IIPU OCBELIEHUH PEIIETKH OEJIBIM CBETOM.

4. DneMeHThl KBAaHTOBOM ONTHKH U aTOMHOU (PU3UKU

4.1. TemnoBoe H3Iy4YeHHE, €ro HSHepreruyeckue xapakrepuctuku. 3akoH Kupxroda. Choextp
TEIIJIOBOTO M3TydeHUs aOCOIIOTHO uepHoro Tena. 3akoHbl Ctedana-bonpiimana, Buna. [Toctynar [Tnanka.

4.2. ®otosnektpuyeckuit dpdexr. Bonprammnepnas xapakrtepuctuka (oToToKa. OIBITHBIE
3aKOHOMEpHOCTH PoTrodddexra. YpaBHeHue DiHIITENHHA A5 hoTodddekTa.

4.3. ®otonbl. KopmyckynsipHO-BOJIHOBAs MPUPOJIa CBETA U YACTHIL.

4.4. Snepnast monenb aroma. Pe3ynbTaTbl KBAaHTOBO-MEXAHHMYECKOIO PACCMOTPEHHS IOBEIEHUS
3JIEKTPOHA B BOAOPOAONOJ00HOM arome. 3iydeHue u MoriomeHue SHepru aToMaMy U MOJIEKYJIaMU.

4.5. CocraB saep atoMOB. PajnoakTuBHOCTH sifiep. Peakuuu nenenus u cuaTesa siep.

4.6. DneMeHTapHbBIC U PyHIaMEHTAIbHBIC YacTHIIbl. OOMEHHBI MEXaHW3M B3aUMOICHCTBUN
[TpumepHbIe TeMBI pedepaToB U COOOIICHUI

1. Mexanuyeckue BoMHbBL. CTOSYHME BOTHBI.

2. OmpiT MaiikenscoHa-Mopin; TPHUHIUIB CIIEMUATEHOW TEOPUH OTHOCHTEIBHOCTH; MOCTYJIAaThI
OWHIITEWHA

3. KunemaTtuueckue cieacTBus u3 npeodpazopanuii Jlopenma

4. PensTuBHCTCKAs Macca; pesITUBUCTCKUI UMITYJIbC YaCTULIbI; OCHOBHOE YPaBHEHHUE PENTUBUCTCKOM
JTUHAMUKHU

5. Cubl uHepuu B ipupoae u texuuke. Cuisl Kopuonuca.

6. CxopocTth cBeta. [lapamokchr.

7. Onruyeckue siBICHUS B TPUPOIE

8. [lpumenenue natephepeHIuu, TUPPaKIU, TOIIPU3AIIN B TEXHUKE U B KU3HH
9. ONTOBOJOKOHHBIE JJUHUH CBSI3U

10. CoBpeMeHHasi CIIyTHUKOBAsI CBA3b, CITYTHUKOBBIE CUCTEMBI

11. TlomynmpoBOJHUKOBBIE TUOBI U TPUOIBI

12. TyHHENBHBII MUKPOCKOI

13. ®usnueckre OCHOBHI pa0OTHI JJa3€PHOTO MPUHTEPA
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14. Ceerousnydarouye quobl

15. KBaHTOBBIE KOMITBIOTEPHI
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OIIEHO‘IHBIe cpeacrea AJisi MIPpOBEACHUSA l'[pOMC)KyTO‘lHOﬁ arrecranum

a) IlnanupyemMble pe3yJjbTAaThbl 00yUYeHUs U OLleHOYHbIE CPeICTBA /ISl IPOBEAEeHUs TPOMEKYTOYHOM

arrecTaumu
Kon WNupukarop OueHouHble CpeCTBA
UHIMKATOpa JOCTHKECHUS
KOMIICTCHIIN

OIIK-1: CniocoGeH NpuMeHSITh eCTECTBEHHOHAYYHbIE U 00IeMHKEeHePHbIe 3HAHUS, MEeTOAbI
MaTeMaTHYeCKOr0 aHAJIN3a U MO/IeJTUPOBAHUS, TEOPETHYECKOT0 U IKCIIEPUMEHTATbHOT0
HCCJIeIOBAHNS B NPO(eCCHOHATBHOM 1eITeJIbHOCTH

OIIK-1.1

Pemraer
CTaHJIapTHbIE
npodeCCHOHAIIbHBIC
3a1a4u C
MIPUMEHEHUEM
€CTECTBEHHOHAYYHBIX
1 0OIIEHHKEHEPHBIX
3HAHUM, METOI0B
MaTeMaTHYECKOTO
aHajau3a u
MOJIETTUPOBAHUS

1. ITosrynipOBOTHUKOBBIN MO/ UMEET:

a) JIBa p-n — nepexona

0) OnuH p-n — nepexon

B) He umeer p-n — nepexona

2. JIa konaencatopa emkoctsiMu 100 nd u 200 nd
COOTBETCTBEHHO COEMHEHBI MapasuieibHO. YeMy paBHa
o0111ast EeMKOCTh TaKO# OaTapen KOHIEHCATOPOB?

a) 0,3 Mx®
0) 150 n®
B) 0,03 H®
r) 300 n®

3. Kakoe conpoTuBiIeHHE UMEET PEIUCTOP, ECIIU MPU
MPOXOXKACHUM TOKA CUJION 2 A HalpsiKeHUE Ha BBIBOAAX
pe3ucropa pasHo 10 B?

a) 20 Om

6) 50m

B) 0,2 Om

r) HET MPaBUIILHOTO OTBETA

4. BoIpSIMUTENbHBIN TUOJ CITY>KUT JJIS:

a) IIpeoOpa3oBaHus IEPEMEHHOTO TOKA B
ITOCTOSTHHBIN

06)  YBenuueHHs HaNpsOHKEHUS WM TOKA

B) VYrpaBneHus: BHEIIHUMH YCTPOHCTBAMH

5. Konpgencarop anexkrpoeMkocTeio C=10 Mx®, 3apsikeH
no Hanpspkenus U=10 B. Yemy paBHa sHeprus
AJIEKTPUUECKOTO MOJIs KoHAeHcaTopa?(OTBeT 3anuimre
YHCIIOM)

6. Kak u3MEHUTCSI 2JIEKTPOEMKOCTD INIOCKOTO
KOHJIEHCATOpa MPH YBEIMUEHUH 3apsi/ia Ha MIacTHHAX
KOHJIeHcaTopa B 2 pa3a?

a) yBeJIMYUTCS B 4 pasza

0) YBEJIMUUTCS B 2 pas3a

B) yMEHbIIUTCS B 4 pa3a

r) HE U3MEHUTCS

1)  yMEHbIIUTCA B 2 pas3a

7. Kakoii u3 rpaukoB 3aBUCUMOCTH CHJIBI TOKA OT
HaIPSDKEHNS COOTBETCTBYET BOJIBT-aMIIEPHON
XapaKTEPUCTHUKE MOJTYITPOBOJHUKOBOrO 1101a?




e

8. Kakue HocuTenu 3apsijia IpUCYTCTBYIOT B
MOJIYIPOBOIHUKAX P-TUMA?

a) (hoToHBI

0) TBIPKU
B) 3JICKTPOHBI
T) HOHBI

9. KaknmMu HOCHTEIISIMH SJICKTPHUYCCKOI'O 3apsaaa
Cco3/1aéTcs TOK B HOJ'IyrIpOBOI[HI/IKaX?

a) DNeKTpOoHAMU ¥ HOHAMU
0)  DrnexTpoHaMH U JbIpKaMu
B) Tonbko arekTpoHaMu

T) Tonbko HOHAMU

10. Ilpu nocnenoBareabHOM COEIMHEHUU JIBYX
KOHJICHCATOPOB, UX 00IIasi eMKOCTb ...

a) paBHa CyMM€ €MKOCTEH Ka)J0ro U3 HUX.
0) 0OJIBbIIIE EMKOCTH KaXKI0T0 U3 HUX.

B) MEHBIIIE EMKOCTH Ka)KJI0I'0 M3 HHUX.

r) paBHa HYJIIO.

OIIK-1.2

Pemraer
npodeccuoHanbHbIe
3a/1a4M ¢
PUMEHEHUEM
METO/I0B
TEOPETUYECKOI0 U
AKCIEPUMEHTAIBHOTO
MCCJIEIOBAHMUS

11. B uens BkIItoUeHa HHAYKTUBHOCTh L =1 T'H.
MaxkcumanbHoe HanpsbkeHue Um = 314 B. Yacrora Toka
v =50 ['u. KakoBo aMmInTy1HOE 3HaYEHUE TOKA B 1SN’

a) 1A
0) 224A
B) 2A
r) 224A

12. YTo mpoucXoauT NpH BKIIOYEHUH KOHJIEHCATOpa B
1eNb MePEeMEHHOT0 TOKa Ha ero OOKJIaIKax ¢
KoJeOaHUsIMU HaIpsKeHUs?

a) Otcratot 10 (haze OT CUIIBI TOKA Ha T1/2

6)  Omnepexarot no (aze CHITy ToKa Ha 11/2

B) CoBnanaroT o (asze ¢ KoeOaHUsIMH CHITBI TOKa

r) OmnepesxaloT 1o ¢asze cuily Toka Ha 21

13. YpaBHeHue konebaHuii B KOHTYpe q =
0,00005¢c0s10000mt. KaxoBa coOCTBEHHAs 4acTOTa
KoJiebaHu# B KOHType?

14. Yepes kakyro A0JIIO IEpUOAA TOCIE 3aMbIKaHUS
3apsKEHHOT0 KOHJIEHCATOPa Ha KaTYyIIKY




WHIYKTUBHOCTH DHEPIUs B KOHTYPE paclpeleIuTCs
MEX1y KOH/IEHCATOPOM U KaTYILKONH MOPOBHY?

a) 12T
6) 14T
B) 18T
ry 1/16T

15. Kak u3MeHHUTCS 3JIEKTPOEMKOCTb IJIOCKOTO
IJIOCKOT'0 KOHAEGHCATOpa IPH YBEIUYEHUHN PACCTOSHUS
MEXy IJIACTUHAMHU KOHJIeHcaTopa B 4 pa3a?

a) yMEHbIIUTCS B 4 pa3a

06)  yBemmuutcs B 2 paza

B) YMEHBILUTCS B 2 pa3a

r) HE U3MEHUTCS

)  yBeIu4uTcs B 4 paza

16. OOmuUM BHIOM TPACKTOPHH B OJTHOPOTHOM
AJIEKTPOCTATUYIECKOM II0JIC SIBIISIETCS

1) runepbona;

2) mapabona;

3) cunycowna;

4) BUHTOBAS JINHUS.

17. O0MM BUIOM TPAEKTOPUU B OTHOPOJTHOM
MarHUTHOM TI0JI€ SIBJISIETCS

1) runepbona;

2) mapabona;

3) cunycownna;

4) BUHTOBAS JINHUA.

18. HanpaBnenue cunsl JlopeHna, nelicTByromei Ha
3apsHKEHHYIO YaCTHUIy B MATHUTHOM I10JI€ MOKHO
OTIPEACTUTH 10 TIPABUITY

1) mpaBo¥i pyku;

2) mpaBOTro BUHTA;

3) neBoii pyku;

4) Jlenna.




0) IMopsinok npoBeaeHNs MPOMEKYTOYHOMN aTTeCTAMM, MOKA3ATEH U KPUTEPUN OLIEHHBAHUS .

CornacHo y4eOHOMY IUIaHY BHUJAMH TPOMEXKYTOYHOW aTTecTalMy 1Mo AucHuiuinHe «Dusndeckue
OCHOBBI MEXaHUKHU M ONTHKW» SBIISIOTCS 3a4€T U 3a4eT C OLICHKOW. 3a4eT MPOBOAMUTCS B BHJIE COOCCEIOBAHUS
M0 TEOPETUYECKUM BOIIPOCAM U MPAKTUUYECKUM 3aJaHUSIM.

[Tokazarenu u KpuTEepUU OLICHUBAHUSI 3aUeTa:

— Ha OLIEHKY «3auTeHo» (3-5 6aysioB) — 00yJaromuiics moka3eBaeT cPOPMUPOBAHHOCTH KOMITETEHIINH,
HaJIM4YME TBEP/BIX 3HAHUN MPOTPAMMHOTO MaTepuaa, TpaMOTHOE M JIOTHYECKOE M3JI0KEHUE MaTepHaia MpH
OTBCTC, OONYCKAKOTCA HCE3HAYHUTCIbHBIC OH_II/I6KI/I, YBCPCHHO MCIIPABIIACMBIC TIIOCJIIC OOIOJHUTCIBHBIX
BOIIPOCOB, IMPABUJIbHBIC HeﬁCTBHH IIpru ACMOHCTpalun yMeHI/Iﬁ 1 HAaBBIKOB.

— Ha OIICHKY «He 3auTeHo» (1-2 Gamra) — oOyJarommiics TOKa3bIBacT, YTO PE3yabTaT OOyUeHUs HE
JIOCTUTHYT, KOMITETCHITUU HEe c(hOPMHUPOBAHBI, HE MOXKET MPEABSIBUTH 3HAHUS HA YPOBHE BOCIIPOU3BEICHUS 1
00BsICHEHUST HHPOPMAIIHH, JaKE C MTOMOIILI0 HABOJSAIIUX BOIPOCOB, HE CIHOCOOCH MPOJIECMOHCTPHPOBATH
YMEHHMSI U HaBBIKU TIPU PEIICHUU MPOCTEHIINX 3a/1a4.

[Toka3arenu U KpUTEpPUH OLICHUBAHMS 3a4e€Ta C OLEHKOMU:

— Ha OUEHKYy «omM4yHO» (5 OamioB) — oOydaromuiics JEMOHCTPUPYET BBICOKHII YpOBEHb
c(OPMUPOBAHHOCTH KOMIIETEHIIMH, BCECTOPOHHEE, CHUCTEMAaTH4YeCKoe M TIyOOKoe 3HaHHE Y4eOHOTo
Marepuaia, CBOOOJHO BBITIOJHSECT MPAKTHYECKUE 3aJaHHs, CBOOOAHO ONEPHUPYET 3HAHUSIMH, YMECHHSIMH,
IIPUMEHSET UX B CUTYalUsAX NOBBILIEHHOMN CII0O)KHOCTH.

— Ha OUEHKYy «xopomo» (4 Oamna) — oOydaroumuics JIeMOHCTPUPYET CpPEeOHUNl YpOBEHb
Cq)OpMI/IpOBaHHOCTI/I KOMHCTCHHHﬁI OCHOBHBIC 3HaHHW, YMCHUS OCBOCHBI, HO JOIMMYCKAIOTCA HE3HAYUTCIIbHBIC
OLIMOKH, HETOYHOCTH, 3aTPYAHEHUs NP BINOJIHEHUH NMPAKTUUECKUX 3aJJaHU, IepeHoce 3HAaHUN U yMEHU
Ha HOBBIE, HECTaHJapTHbIE CUTYAallUH.

— Ha OLIGHKY «YyJIOBJIETBOPUTENIbHO» (3 Oamia) — o0yyaronuiicsi JeMOHCTPUPYET OPOTOBBIH YPOBEHb
c(OPMHPOBAHHOCTU KOMIETEHIUI: B X0/1e KOHTPOJIbHBIX MEPOIIPUATHI JOMYCKAIOTCS OMIMOKHU, POSBIISETCS
OTCYTCTBHUE OT/JCJIbHBIX 3HaHUI, YMEHHI, HABBIKOB, 00YJaIOIIUIICS UCIIBITHIBAET 3HAUUTENbHbIE 3aTPYIHEHHS
IpY ONEPUPOBAHUM 3HAHUSAMHU U YMEHUSIMH IIPU UX NEPEHOCE Ha HOBBIE CUTYAllUH.

— Ha OILICHKY «HEYAOBIETBOPUTEIHHOY» (2 Oaria) — oOydarouiuiicss IeMOHCTPUPYET 3HaHUs He Oolee
20% TeopeTHMYECKOTO0 MaTepuana, JOMYyCKaeT CYIIECTBEHHbIE OIIMOKM, HE MOXKeT I[0Ka3aTh
MHTEIJIEKTyadbHbIe HABBIKM PEIISHUS MPOCTHIX 3a/1ad.

— Ha OLCHKY «HCYOOBJICTBOPUTCIBHO» (1 6aJ'IJ'I) - 06yqalomm71c;1 HC MOKCT IMOKa3aTb 3HAHHWA HA YPOBHC
BOCIIPOU3BCIACHUA U 00BSICHEHHUS I/IH(l)OpMaI_II/II/I, HC MOKCT ITOKa3aTb MHTCIICKTYAJIbHBIC HABBIKW PCIICHUA
IMPOCTBIX 3a1a4.



VY4eOHble ayTUTOPUU ATl IPOBEACHUS 3aHATUN JIEKIIMOHHOTO THIA: MynbTUMeTUHbIE
CpeCTBA XpaHEHUs], IIepelaul U IpeACTaBIeHUs HH(OPMALIHH.

VY4uebHas ayauTopHs A MPOBEAEHUS J1abopaTopHBIX padoT: JlabopaTtopusi MEXaHUKH,
JlaGopatopus 31eKTpu4ecTBa U oNTUKH, JlabopaTopus aroma, TBEpOTro Tena, spa:

JIaGopaTopHbIe YCTaHOBKH, U3MEPHUTEIbHBIC MPUOOPHI I MPOBEACHUS JTa00OPATOPHBIX
pabor:

1. banucTuueckue MassTHUKH.

2. MastHuk OGepOeka.

3. ®u3nvecKkuil MasTHHK.

4. VYcraHoBka JlabopaTopHas s H3YyYEHHUs 3aBUCUMOCTH CKOPOCTH 3ByKa OT
temneparypsl "M®-C3-M"

5.JJaboparopHasi yCTaHOBKa Il UCCIIEAOBAHMS 3JIEKTPOCTATHUECKOTrO MOJIs ¢ HOMOILBIO
OJINHApPHOI0 30H/1a.

6. JIaGopaTropHasi ycTaHOBKa JUIsl M3y4E€HHUs JUIMHBI CBETOBOM BOJIHBI U XapaKTEPUCTUK
T(PPaKIMOHHON PEIIETKH.

7. JlabopaTopHas yCTaHOBKa JUIsl ONpENeNIeHHUs pajuyca KPUBU3HBI JMH3bl U JUIMHBI
CBETOBOM BOJIHBI € MOMOIIIBIO Kouer] HproToHa.

8. JlabGoparopHasi ycTaHOBKa JUIsl ONpPEAEICHUs KOHLIEHTPALMM PacTBOPOB caxapa U
IIOCTOSIHHOW BpAIllCHUS.

9. JIaboparopnas ycranoBka ans "M3ydenus BHemHero ¢porodddexra'.

10. YcranoBKa aJIsl M3Y4EHHUS CIIEKTpa aToMa BOJOPOJA M ONPENEICHUS MOCTOSHHOU
PunGepra.

11.YcranoBka nabopaTopHas Jisl onpeesieHus IOTeHIMana BO30YKICHH ras3a.

12. YcraHoBKa /17151 onipeiesIeHus JUIMHBI Ipo0era 4acTHUll B BO3IyXe€.

13. Msmeputens ckopoctu cyera Y UM2-2.

14. Monoxpomaropsl MYM-1.

15. MyneTumerpst APPA 205, 207.

16. Ocummnorpa¢ nByxkananpnbiii GOS-620 FG.

17. MepuTenbHbIN HHCTPYMEHT.

VY4eOHble ayAUTOPUM JUIsL TPOBEACHUS MPAKTUYECKUX 3aHATUHA, TPYNIOBBIX U
WH/IMBUIYAIbHBIX KOHCYJBTAIlMH, TEKYIIEr0 KOHTPOIS M TPOMEKYTOYHOW AaTTeCTaluu:
WHTepakTHBHAS 10CKA, IPOEKTOD;

Jlocka, MylIbTUMEUIHBIN IPOEKTOP, SKPaH.

ITomemenuss i1 camMOCTOATENbHOM — paboThl  oOywaromuxcs:  [lepconanbHble
KomIpioTephl ¢ maketom MS Office, ¢ BeixogoM B MHTEpHET M C JOCTYIIOM B BJICKTPOHHYIO
UH(POPMALIMOHHO-00pa30BaTENbHYIO CPEly YHUBEPCUTETA.

[Tomemenne Uit XpaHeHUS W TPOQPIIAKTUYIECKOTO OOCITY)KMBaHHUS  y4eOHOTO
oOopynoBanus: Cremaxu JUIsl XpaHeHUs! y4eOHO-METOINYECKON JTOKYMEHTAIUH, CTEIIaXKU U
ceiidpl A1 XpaHeHHs y4eOHOTro 000pyA0BaHUsI, THCTPYMEHTHI AJI1 PEMOHTA 000py10BaHUSI.



