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JIner akTryanu3anuu pado4eil nporpaMmsl

Pabouas mporpamma nepecMoTpeHa, 00cykaeHa u ogoopena st peanusanuu B 2026 - 2027
y4eOHOM rojly Ha 3acefaHuu Kadeapsl DOHU3MKU

IIpoTrokom ot 20 . Ne

3aB. kadeapoit I[.M.ﬁonrymHH

Pabouas mporpamma nepecMoTpeHa, 00cyxIeHa u oqoopena it peaymsanuu B 2027 - 2028
yueOHOM roy Ha 3aceqanuu Kadeapsl DU3HUKU

IIpoTtokon ot 20 . Ne

3aB. kadeapoii I[.M.ﬁonryumH

Pabouas nporpamMma nepecMoTpeHa, 00Cy>KeHa U 0100peHa s peanu3aruu B 2028 - 2029
y4eOHOM rofly Ha 3acenanuu kadeapsl DU3NKU

[IpoTtokon ot 20 . Ne
3aB. xadenpoii .M. Honrymmx

Pabouas mporpamma nepecMoTpeHa, 00cyxIeHa u oqoopena it peaymsanuu B 2029 - 2030
y4eOHOM roy Ha 3aceqanuu Kadeapsl DU3HUKH

IIpoTtokon ot 20 . Ne

3aB. kadeapoii I[.M.ﬁonryumH

Pabouas nporpamMma nepecMoTpeHa, 00Cyk/eHa U 0100peHa s peanuzaruu B 2030 - 2031
y4eOHOM rolly Ha 3aceqaHuu kadeapsl Du3nKu

[IpoTtokon ot 20 1. Ne

3aB. xadenpoii I[.M.ﬁonrymHH




1 Heau ocBOeHNS AUMCHUILTHHBI (MOXYJIA)

[enbro ocBOCHUS TUCHUTUIMHBI «DU3uKa» ABseTcs GopMUpoBaHUE Yy 00YUYAOIIUXCS
aJIcKBaTHOM COBPEMEHHOMY YPOBHIO 3HAHWIM HAy4YHOW KapTHHBI MUPA, & TAKKE
CITOCOOHOCTEH MPUMEHSTH COOTBETCTBYIOIINI (PU3MKO-MAaTEMATHICCKUN arrapaTr, MeETOJIbl
aHajM3a U MOJCIMPOBAHUS, TEOPETUUECKHE U IKCIIEPUMEHTAIbHBIE UCCIIECIOBAHUS TIPU
pelieHrny mpohecCHOHANBHBIX 3aay.

2 MecTo qucHUILUINHBI (MOYJIsI) B CTPYKTYpe 00pa3oBaTe/IbHOM NPOrpaMMbl

Jucnuruimaa Ou3nka BXOAUT B 00513aTEIBHYIO YacTh YYeOHOTO TIaHa
00pa30BaTeNbHOW IPOTPAMMBI.

Jist u3ydeHust JUCIUTUTMHBI HEOOXOIMMBI 3HAHUS (YMEHUSs, BIIAJICHU ),
c(hOpPMHUPOBAHHBIC B PE3YJIbTATE U3YUYCHUS TUCIUILTHH/ TPAKTHK:

«Dwusukay, «Matematukay, «MHbopMaTHKa» Ha 6a3e cpemHero (IMOJHOT0) 001ero
o0pa3zoBaHus

3uanus (yMEHUs, BIaICHNUs ), TOTYYCHHBIE IPU U3yYCHUU JAHHON IUCIUTUTMHBI
OyIyT HEOOXOIUMBI JJI U3YUCHUS TUCITUTLIAH/TIPAKTHK:

TeopeTnueckas MexaHHKa

[IpuknagHas MexaHUKa

DNEKTpUUECKUE U3MEPEHUS

TeopeTrueckre OCHOBBI TIEKTPOTEXHUKHU

DIEeKTPUYECKUE MAIIMHBI

3 Komnerenuuu ody4yarouierocsi, opmupyembie B pe3yJbTaTe 0CBOEHMS

JUCHUIIMHBI (MOAYJIs1) M INIAHMPYeMble Pe3yJbTAThl 00yUeHUst

B pesynbrare ocBOeHUS AUCUUIUIMHBI (MOAYTs) «Du3nKa» 00ydaromuics 0KeH
001a1aTh CIEeIYIOIMIMMHA KOMIETEHIIHSIMHU:

KOI[ HHIUKaTOopa I/IHI[I/IKaTOp JOCTHIXKCHUS KOMIICTCHIITUN

OIIK-3 CniocobeH MpUMEeHSITh COOTBETCTBYIONIHNH (PU3UKO-MaTeMaTHIECKU ammapar,
METO/IbI aHAJIN3a U MOJEIMPOBAHUS, TEOPETHUECKOTO U IKCIIEPUMEHTAIBHOTO UCCIICIOBAHUS
IpH pelIeHNH NpoGheCCUOHATBHBIX 3a7a4

OIlK-3.1 Hcnons3yer MeToibl aHAIM3a U MOJIETIMPOBAHUS IIPU PELIEHUN
npodeccroHaNbHBIX 3314, MOJIEIUPOBAHUH U IPOEKTUPOBAHUH
SHEPrOCUCTEM

OIIK-3.2 CrniocobeH MpUMEHSITh COOTBETCTBYIOIINI (PU3UKO-MaTeMaTHUECKUI
anmapar npu TEOPETUIECKOM U IKCTIEPUMEHTAIBHOM HCCIICOBAaHUH B
pELIeHUN 3a1a4 SHeprocOepeKeHHsI




4. CTpyKTypa, 00bEM H COAEepKAHUE TUCUUIIMHBI (MOTYJIs1)

OO6mias TpyA0€MKOCTh AUCIUIUIMHBI cocTaBisieT 11 3aueTHbIX equuun 396 akan. 4acoB, B TOM

YUCJIC:

— KOHTaKkTHast pabora — 21,8 akaj. 4acos:
— aynutopHas — 16 akaj. 4acos;
— BHeayAuTOpHas — 5,8  aKajl. 4acos;

— caMocTosTeNIbHAs paboTa — 356,8 akaj. 4acos;

— B hopMe IpaKTHUYeCKOi moAroToBku — 0 akas. yac;
— MOATOTOBKA K 9K3aMeHy — 17,4 akaj. yac

d)opMa aTTeCTalluu - 5K3aMCH

AynutopHast = o
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Tlex. p Z'g arTecTanuu
3aH. 3aH. O =
1. MexaHnnka
ITpopaboTka
JICKIUH, perieHune
i, p NunuBunyansHas
WHIBHIYaTbHBIX
1.1 Kunemartuka 3ajaya ,
IIOCTYIIaTEILHOTO U 0,2 0,2 18 sanat, KOJUIOKBUYM OIK-3.1,
Y ' ' MOJITOTOBKA K yMs OIIK-3.2
BPAIIATEIbHOTO JBIKECHUS KOHTPOJIbHAS
KOJUTOKBHYMY U
N pabora
KOHTPOJIbHON
pabore
IIpopaboTka
JIEKIUH, peleHue
WHIUBHY ATTbHBIX
3amad,
IIOArOTOBKA K
NunuBunyansHas
1.2 lunamuka BRITOHCHHIO 1 3a1a4a
’ 00paboTka K OIIK-3.1,
MOCTYNATEIbHOTO U 0,5 0,5 0,4 25 KOJJIOKBHYM,
1 pe3yabTaToB OIIK-3.2
BpamaTeJIbHOI0 ABUKCHUSA KOHTPOJIbHasA
1a00paToOpHBIX
pabora
pabor,
MOJrOTOBKA K
KOJUIOKBUYMY U
KOHTPOJIbHOU
pabote
ITpopaboTka
neknui, pemenne | WnaumBmayanbHas
WHIBHIYJTbHBIX 3amaya ,
3a1a4 KOJUTOKBHYM
1.3 3akoHBI COXpaHEHUS B A5, YM, OIIK-3.1,
0,4 0,5 0,2 25 MOJrOTOBKA K KOHTPOJIbHAS
MeXaHHKe OIIK-3.2
BBITIOJTHCHHIO U paborta,
obpabdoTka nabopaTopHast
pe3yabTaToB pabora Ne 1

mabopaToOpHBIX




pabor,
MOJITOTOBKA K
KOJUIOKBUYMY U

KOHTPOJIBHOMN
pabote
IIpopabotka
JIEKLUH, pelieHne
WHIUBHIYaTbHBIX
3amad,
MOJITOTOBKA K
UnnuBuayanbHas
BBITIOJTHCHUIO U sanaa
1.4 Mexa"nuyeckue 0o0OpaboTka ’ OIIK-3.1,
0,2 0,2 16 KOJUIOKBHYM,
KOJIeOaHUs U BOJIHBI pe3yIbTaToB OIIK-3.2
KOHTPOJIbHAS
11a00paTOPHBIX
paboTta
pabor,
MOJTOTOBKA K
KOJUIOKBUYMY U
KOHTPOJIBHON
pabote
HWroro mo pasaeny 1,3 1 84
2. DIIeKTPUIECTBO U MAarHETU3M
[Tpopabotka
JIEKLUH, perieHne
L, p WnnuBunyanbHas
WHANBUAYAJIbHBIX 3a/a4a
2.1 DnekTpocraTHyecKoe 3a71ad, ’ OIIK-3.1,
0,5 0,2 16 KOJUTOKBHYM,
mose MIOJTOTOBKA K OIIK-3.2
KOHTPOJTbHAsT
KOJUIOKBHYMY U
. pabora
KOHTPOJBHON
pabote
IIpopaboTka
JIEKIUH, pelIeHne
VHIUBHIYaTbHBIX
3amad,
MOJITOTOBKA K
WnnuBuayanbHas
BBITIOJTHCHUIO U
3ajaya ,
2.2 DnekTpocTaTHYECcKOe obpaboTka OIIK-3.1,
0,2 0,2 15 KOJUTOKBHYM,
TI0JI€ B BEILIECTBE pe3yIbTaToB OIIK-3.2
KOHTPOJIbHAS
11a00paTOPHBIX
pabora
pabor,
MOJrOTOBKA K
KOJUIOKBHYMY U
KOHTPOJIBHOMN
pabote
IIpopaboTka
JICKIUH, pelieHne
WHIUBHIYaJIbHBIX
3amaq
Aad, WnnuBuayanbHas
MOJTOTOBKA K
3ajaya ,
BBITIOJTHCHUIO U COITOKBHYM
2.3 TTocTostHHBIH obpaboTka M, OIIK-3.1,
o 0,5 0,2 10 KOHTPOJIbHAS
3JEKTPUIECKUI TOK pe3yNbTaToB aGora OIIK-3.2
11a00paTOPHBIX p ’
aGoT nabopaTopHas
P ’ paborta Ne 28

MIOJITOTOBKA K
KOJIJIOKBUYMY H
KOHTPOJIBHOMN
pabore




TIpopaboTka

o NunuBunyanbHas
JIEKLUH, peleHne
3amaya ,
VHIUBHIYaTbHBIX COITOKBHVM
2.4 MarauTHoe€ 1oJjie B 3ajad, M, OIIK-3.1,
0,2 0,2 8 KOHTPOJIbHAS
BaKyyMe€ U B BEIIECTBE MOATOTOBKA K aGoTa OIIK-3.2
KOJUTOKBUYMY U P ’
N nabopaTopHas
KOHTPOJBHON
pabota Ne 28
pabote
[Tpopabotka
JIEKIUH, pelieHne
WHIUBUYaTbHBIX
3amaq
Aad, NunuBunyanpHas
MOATOTOBKA K
3aj1aya ,
BBIITOJTHEHHIO U COITOKBHVM
2.5 DneKkTpoMarHuTHast 00paboTka yMs OIlIK-3.1,
0,2 0,2 10 KOHTPOJIbHAS
WHAYKIHS pe3yJIbTaTOB aGoTa OIIK-3.2
11a00paTOpHBIX P ’
aGoT naboparopHas
P ’ paborta Ne 28
MOATOTOBKA K
KOJUIOKBUYMY U
KOHTPOJIBHOM
pabote
[Tpopabotka
JIEKIUH, pelieHne
WHIUBUYTbHBIX
3amaq
Aad, NunuBunyansHas
MOATOTOBKA K
3aj1aya ,
2.6 DnexTpuyeckue BRUTOTHCHIIO 1 KOJJIOKBUYM
) P . 00paboTka M, OIIK-3.1,
KOJIeOaHHUs ¥ TIEPEMEHHBIN 0,2 0,2 10 KOHTPOJIbHAS
pe3yJIbTaTOB OIIK-3.2
TOK pabora,
11a00paTOpHBIX
aGoT nabopaTopHas
P ’ pabora Ne 28
MOJITOTOBKA K
KOJUIOKBUYMY U
KOHTPOJIBHON
pabore
HWroro no pazaeny 1,8 1,2 69
3. MonexkynspHast Gpu3nka u
TEPMOJIMHAMHUKA
[TpopaboTka
JIEKLUH, pelieHne
WHIUBHIYATbHBIX
3a1a4
Add, NunuBunyanbHas
MOJITOTOBKA K
3ajgaya ,
BEIITOJTHEHHIO U
3.1 Cratucrnueckas ¢usnka KOJJIOKBUYM,
00paboTka OIIK-3.1,
U MOJIEKYJISIPHO- 0,2 0,2 15 KOHTpPOJIbHAs
pe3yJbTaToOB OIIK-3.2
KUHETHYECKasi TeOpust paborta,
11ab0paToOpHBIX
aGor nabopaTtopHas
P ’ paborta Ne 14
MOJITOTOBKA K
KOJIJIOKBUYMY U
KOHTPOJIBHOMN
pabore
NunuBuayanbHas
[TpopaboTka A a4 §Za
JIEKIIUH, perieHue & ’ OIIK-3.1,
3.2 TepMmoauHaMHUKa 0,2 0,2 25 KOJUIOKBHYM,
WH]JIUBUTYaTbHBIX OIIK-3.2
KOHTPOJIbHAS
3amad,

paborta,




MIOJITOTOBKA K
BBIITOJIHCHUIO 1
o0OpaboTka
Pe3yJIbTaToB
11a00paTOPHBIX
pabor,
MOJTOTOBKA K
KOJUIOKBUYMY U
KOHTPOJIBHOM
pabote

nabopaTopHas
paborta Ne 14

Wroro no pazneny

0,4

0,4

40

4. BotHOBasi M KBAHTOBasl ONTHKA

4.1 DnexTpoMarHuTHbIE

BOJIHBI

0,2

0,2

10

IIpopaboTka
JIEKLUH, pelienne
HMHIUBHIYaIbHBIX

3amad,

MOJTOTOBKA K

BBITIOJTHCHUIO U
o0paboTka
pe3yJIbTaToB
11a00paTOPHBIX
pabor,

MOJTOTOBKA K

KOJUIOKBHYMY U

KOHTPOJIBHOM

pabore

WnnuBuayanbHas
3amaya ,
KOJUTOKBHYM,
KOHTPOJIbHAS
paboTta

OIIK-3.1,
OIIK-3.2

4.2 NnTepdepeHnus

CBCTOBLIX BOJIH

0,2

10

IIpopaboTka
JIEKIUH, pelIeHre
HMHIUBHIYaTbHBIX

3amad,

MOJTOTOBKA K

BBITIOJTHCHUIO U
o0OpaboTka
pe3yJbTaToB
11a00paTOPHBIX
pabor,

MOJrOTOBKA K

KOJUIOKBHYMY U

KOHTPOJIBHOH

pabore

WnnuBupyanbHas
3amava ,
KOJUIOKBHYM,
KOHTPOJIbHAS
pabora

OIIK-3.1,
OIIK-3.2

4.3 JTuppakims CBETOBBIX

BOJIH

08

0,2

27,3

IIpopaboTka
JICKIUH, pelieHne
WHIVUBHIYaTbHBIX

3amad,

MOJTOTOBKA K

BBINOJIHEHUIO U
o0OpaboTka

Pe3yJIbTaToB

71a00paTOPHBIX
pabor,

MIOJTOTOBKA K

KOJUIOKBHYMY U

KOHTPOJIBHOMN

pabote

WnnuBuayanbHas
3a7a4a ,
KOJUTOKBHYM,
KOHTPOJIbHAS
pabora

OIIK-3.1,
OIIK-3.2

4.4 KpanroBas ONTHKA

0,2

30,4

ITpopaboTka
JIEKIWH, pelIeHne
VHIUBHIYaJIbHBI

NunuBuayanbHas
3ajaya ,
KOJUTOKBUYM,
KOHTPOJIbHAS

OIIK-3.1,
OIlK-3.2




X 3a7ad,
MOJrOTOBKA K
BBITIOJIHEHUIO U

o0OpaboTka
pe3ysbTaToOB
n1abopaTopHBIX pabora
pabor,
MOATOTOBKA K
KOJUIOKBHYMY U
KOHTPOJIBHOI
pabore
HWroro no pazgeny 3 0,8 77
5. KBaHTOBas1, aTOMHas U sepHast
¢busnka
IIpopaboTka
JeKIUH, pereHue
1wit, p NunuBunyansHas
WHIUBHIYaJIbHBIX
3ajaua ,
3a/1ad, OIIK-3.1,
5.1 KBanroBast MexaHHKa 0,4 0,2 15 KOJJIOKBHYM,
MOJIrOTOBKA K OIIK-3.2
KOHTPOJIbHAS
KOJUTOKBUYMY H
. pabora
KOHTPOJILHOU
pabore
TIpopaboTka
JIEKLH, penieHue
WHTUBHY AITbHBIX
3a1a4
Add, MupuBunyaneHas
HOATOTOBKA K
3amaya ,
BBIIIOJHEHHIO U COMITOKBIVM
obOpaboTka YM, OIIK-3.1,
5.2 ®uszuka aTomMa 0,4 0,2 30 KOHTPOJIbHAs
pe3yJIbTaTOB OIlK-3.2
pabora,
11a00paTOPHBIX
aGor nabopaTopHast
P ’ pabota Ne 42
MOJIrOTOBKA K
KOJUIOKBUYMY U
KOHTPOJIBHOM
pabore
IIpopaboTka
JIEKLHH, penieHue
WHIUBHY AITbHBIX
3a1ad,
MOJITOTOBKA K
NunuBunyansHas
BBIIIOJTHEHHIO U sanaua
5.3 SnepHas ¢pusuka 0,5 0,2 30 obpatorka KOJ‘IJ‘IOKBI/I’ M OIK-3.1,
2 7P ' ' pe3yJbTaToB M, OIIK-3.2
KOHTpPOJIbHAS
11a00paTOpHBIX
pabora
pabor,
MOJIrOTOBKA K
KOJUIOKBUYMY U
KOHTPOJIBHOM
pabore
IIpopaboTka
pop . NnnuBunyanpHas
JICKIHH,
5.4 ®usmKa 3IeMEHTapHBIX 3ajaya ,
MOJIrOTOBKA K OIIK-3.1,
YaCTHII U COBpEMEHHAsSI 0,2 11,1 KOJUIOKBHYM,
KOJUJIOKBUYMY H OIlK-3.2
(u3nyeckas KapTHHA MHpa . KOHTPOJIbHAS
KOHTPOJIbHOM
pabora
pabote
Hroro mo paznery 15 0,6 86,1
HWroro 3a cemectp 8 4 356,8 9K3aMeH




Hroro mo qucuumnivHe

356,8

OK3aMCH




5 O0pa3oBaTesibHbIEC TEXHOJIOTHH

B nporecce npernogaBanus TUCIUTUIAHBI « DU3HKa» TPUMEHSIOTCS TPAIUIIMOHHAS U
MOJTyJTbHO-KOMITETEHTHOCTHAS! TEXHOJIOTHH.

Hcnonb3yrorces ciaeayromuye BUAbl JEKIUN:

BBOJIHAS JICKIIMS — B HaYaJIe Kypca U B Hadase KaxI0ro cemectpa (BBOIHBIN OJIOK B
COCTaBe JICKIIUN);

JeKuus-uHpopManus — B 3Toi (hopMe u3araercs OCHOBHas 4acTh MaTepuala;

0030pHast JIEKIUS — B 3aKITFOUUTEIILHOW YaCTH U3YYCHUS TUCIUILTUHBI, TOCBSIIEHHON
COBPEMEHHOM (PU3MUYECKON KapTHHE MUPA, @ TAKIKE MPH CUCTEMATU3AIUH U 0000IIECHUH
OTJICNIbHBIX Pa3/IciioB;

npoOJIeMHast JICKIIUS — UCTIONB3YETCs KaK 3JIEMEHT B COCTABE JICKIIUH, KOT/1a TIepe]T
CTYJICHTAMH CTaBUTCS HEKOTOpasi Ipo0iieMa U MpeyiaracTcs HAaiTH TOAXO0/IbI U Iy TH K ee
PCIICHHIO;

JEKIHS-KOH(PEPEHIIHNS — HAyYHO-TIPAKTUIECKOE 3aHATUE C CUCTEMOM JJOKIIAI0B Ha
3aJJaHHBIC TEMBbI, IOAITOTOBIICHHBIX CTYACHTAMH.

JICKIHSI-BU3YJIN3AIUS — JICKIIUU C TPUMEHEHHEM (PU3NYECKUX IEMOHCTPAIHHA C
OOBSICHEHUEM MTPOUCXO/ISANINX SBJICHUH, & TAK)KE KOMITBIOTEPHBIX CHMYJISIUN B y4eOHBIX
(bUITBEMOB.

Bce BuIbI IEKIH TPOBOJISATCS ¢ UCTIONB30BAaHUEM MYJITUMEIUIHOTO 000PY0BaAHHS.

B xo7e mpakTHYeCKHX 3aHATHIA, KPOME TPATUIIMOHHOTO OOBSICHEHHS ITPETIOIaBaTelIeM
y IOCKH, UCIIOJIb3YETCSI OTIEPEKAIOIIasi CAMOCTOSATENbHAS pad0oTa CTYICHTOB, KOT/Ia UM
3apaHee pa3JaroTcs OTIEIbHBIC 33]]a4, B KOTOPBIX OHH JOJDKHBI Pa300paThCst
CaMOCTOSITENILHO M OOBACHUTH UX pelieHue rpymnme. KpoMe Toro, mpakTHUKyeTcs MpoOIeMHOe
oOydeHue, pa3BUBAIOIIEE UCCIIEI0BATEIbCKIE HABBIKH CTYICHTOB M MTO3BOJISIFOIIEE UM TIOT
PYKOBOJICTBOM MpenoaBaTelis HalTH IMyTH PEIICHUS 3314l WU TPOOIEMBI.

CeMuHapcKue 3aHATUS BKIIOYAIOT B ce0s TaKue METOIbI 00YUEeHHUS, KaK yueOHas
JTUCKYCCHSI, B X0JIe KOTOPOU CTYJEHTHI U3JIaratoT CBOe€ MHEHHE U OOMEHUBAIOTCS B3TJISAaAMH
Ha MpobiemMy, IBpUCTUYECKas Oecella, CTUMYIHPYIOIas KOJNIEKTUBHOE MBILIUICHHUE U
COBMECTHBIH TIOMCK OTBETA Ha C(HOPMYIMPOBAHHBIN BOMPOC UIIH 33/1a4y, a TAKXKe
WHANBUAYAIbHOE 00yUeHHUE, KOT/Ia CTYIEHTaM BBIJAIOTCS 3aJJaHHs C YIETOM HX
WHANBUIYAIBHBIX OCOOEHHOCTEH.

[Tpu npoBeneHnyn 1a00PaTOPHBIX 3aHATUI MPAKTUKYETCs paboTa B komauae (2-4
YenoBeKa) U ucrosib3oBanue | T-MeTonoB At 00paboTKH pe3yabTaToB 1a00paTOPHBIX PadoT.

6 YueOHO-MeTO U1YECKOE 0O0ecTieYeHHe CAMOCTOATEIbLHOH padoThl 00y4aroImuXcst

[IpencraBneHo B mpuiioxeHuu 1.

7 OueHOYHbIE CPEACTBA VISl IPOBEACHUS MPOMEKYTOYHOM aTTeCTAllUN
[IpencraBneHs! B IpUIIOKEHUU 2.

8 YueOHo-MeToTUUEeCKOE U MH(POPMAIHOHHOE 00ecTieYeHHe U CIUTIIMHBI
a) OcHoBHas1 UTEpaTypa:



1.CaBenbes, H. B. Kypc obmeii pusuku : yaeoHOoe mocodue : B 3 Tomax / U. B.
CaBenbeB. — 16-¢ usn., crep. — Cankt-IlerepOypr : Jlanb, 2020 — Towm 1 : MexaHuka.
Monekymsipras ¢puszuka — 2020. — 436 c. — ISBN 978-5-8114-5539-3. — Tekcer :
AJIEKTPOHHBIH // JIaHb : 35IeKTpoHHO-OnOmoTeuHas cuctema. — URL:
https://e.lanbook.com/book/142380 (nara obparienus: 19.04.2023). — Pexxum moctyma: s
aBTOPH3. MIOJIb30BATEIICH.

2. Casenbes, U. B. Kypc obmeit pusuku. B 3 1. Tom 2. DieKTpudecTBO U MarHeTH3M.
Bonubl. Ontrka : yaedHoe mocooue s By3os / U. B. CaBenbseB. — 16-e usg., crep. —
Cankrt-IletepOypr : Jlans, 2022. — 500 ¢. — ISBN 978-5-8114-8926-8. — Tekcr :
AEKTPOHHBIH // JlaHb : 351eKTpoHHO-OMOIMoTeunas cucrema. — URL:
https://e.lanbook.com/book/185339 (nara obparenus: 19.04.2023). — Pexxum moctyma: ais
aBTOPH3. MOJIb30BATEIICH.

3. Casennes, U. B. Kypc obmeit ¢pusuku. B 3-x T1. Tom 3. KBanToBas ontuka.
AtomHas gusuka. Pusuka TBepaoro tena. Gusnka aTOMHOTO si/1pa U 3JI€MEHTAPHBIX
gactunl / U. B. CaBenbeB. — 14-¢ u3n., crep. — Cankr-IletepOypr : Jlans, 2023. — 320 c.
— ISBN 978-5-507-47045-7. — TekcT : aneKkTpoHHbIH // JIaHb : 31eKTpoHHO-O0nOImoTeYHast
cucrema. — URL.: https://e.lanbook.com/book/322505 (nara obparienus: 19.04.2023). —
PesxuMm nocTyna: uist aBTOPH3. MOJIb30BATENEH.

0) /lonoJiHUTEIbHAS JINTEpaTypa:

1. Hemumauenko, B. 1. ®usuka : yueonuk / B.W. Jemuauenko, 1.B. JlemuaueHko. —
6-¢ 3., nepepad. u gorn. — Mocksa : UTHOPA-M, 2023. — 581 c. + Jlomn. maTepuaibl
[DnekTpoHHbIi pecypc]. — (Bricmiee obpazoBanue: bakamaspuar). - ISBN 978-5-16-010079
-1. - Tekcr : anexTponnsit. - URL: https://znanium.com/catalog/product/1913243 (nata
obpamenus: 19.04.2023). — Pexxum focTyna: mo MoJIMUCKe.

B) MeToanueckue ykazaHus:

1. Mexanuka: mocoOue 1o MoAroTOBKE U BHITOJHEHHIO Ja0OpaTOPHBIX paboT
[DnexTpoHHBIH pecypc] : yaeoHoe mocooue /O.H. Boctpoknyrosa, B.B. Maspunckwuii, H.I.
Mumenesa, FO.1. CaBuenko; MI'TVY. - Marautoropck : MI'TY, 2021 - Pexxum noctymna:
https://host.megaprolib.net/MP0109/Download/MObject/2968
2. Koukun 1O. II. MonekynspHas ¢u3nka U TEpMOAMHAMHUKA: MOCOOWE IO TMOATOTOBKE H
BBITMIOJTHEHHIO J1a00OpaTOpHBIX paboT : yuebHoe mocobue [nms By3oB] / FO. I1. Koukun, U. 1O.
boraueBa ; Marnutoropckuii roc. texunyeckuii yH-T uM. ['. 1. HocoBa. - Maruuroropck :
MITY wum. I'. U. HocoBa, 2022- 1 CD-ROM. - 3arn. c¢ Tturyn. skpana. - URL:
https://host.megaprolib.net/MP0109/Download/MObject/20101. - ISBN 978-5-9967-2518-2. -
TekcT : 37eKTPOHHBIN.

3. Beuepkun M. B. llenu mocTOSSHHOTO TOKA: MPAKTHKYM T0 Pu3MKe : yueOHOE mocodue /
M. B. Beuepkun, O. B. Kpusko ; Beuepkun M. B.,Kpusko O. B. - MarauTtoropck : MI'TY nm.
I''1. Hocoga, 2022. - 81 c. - YTBepxaeHO Pe1akiimOHHO-N31aT€TbCKUM COBETOM YHUBEPCHUTETA B
KadecTBe yueOHoro mocoowus. - Kaura u3 xomnekiuu MI'TY um. I'.11. Hocora - ®usuka. - URL:
https://e.lanbook.com/book/366005. - URL.: https://e.lanbook.com/img/cover/book/366005.jpg. -
ISBN 978-5-9967-2300-3.

4. Casuenko 1O. U. [1epemennsriii Tok : maboparopusiid mpaktukyM / 0. U. CaBuenko, O.
H. BoctpoknyroBa, H. M. Munmenesa ; [O. M. Casuenko, O. H. BoctpoknyroBa, H.
N.MumieneBa ; MI'TVY. - Maruutoropck : MI'TY, 2018. - 1 snextpon. ont. auck (CD-ROM). -
URL.: https://host.megaprolib.net/MP0109/Download/MObject/2081. - ISBN
978-5-9967-1151-2. - TekcT : ANEKTPOHHBIN.

5.5. ®wusuka TBEpAOrO TEIA, ATOMA M aTOMHOTO S/pa : yueOHoe mocodue [ By30B] /
C. A. byraxos, I. M. Jonrymun, M. A. JIucosckas, B. B. MaBpuHckuii ; MarHuToropckuii roc.
texuudyeckuid yH-T uM. I'. Y. HocoBa. - Maruurtoropck : MI'TY um. I'. 1. Hocosa, 2019. - 1
CD-ROM. - 3arm. c¢ Tturyn. skpana. - Copepxk.: Jlabopatopueie pa6otel. - URL:
https://host.megaprolib.net/MP0109/Download/MObject/2393. - ISBN 978-5-9967-1531-2. -
TeKCT : DIEKTPOHHBIN.



6. Koukun 1O. I1. COopuuk 3amau no ¢usuke : npakrukym / 0. I1. Koukun, U. 1O.
borauesa ; MI'TY. - Maruutoropck : MI'TY, 2018. - 1 sanekrpoHn. ont. quck (CD-ROM). - URL:
https://host.megaprolib.net/MP0109/Download/MObject/2122. - ISBN 978-5-9967-1162-8. -
TekcT : 37eKTPOHHBIN.

r) [Iporpammuoe obecneuenue u UHTepHeT-pecypcebl:

IIporpammHoe o0ecnieyenue

HaumenoBanue .
o Ne norosopa Cpoxk nieficTBUS JTMLIEH3UU
MS Office 2007
Professional Ne 135 o1 17.09.2007 6eccpoyHo
7Zip cB00OOIHO pacrpocTpansemoe [10 OeccpoyHO

HpO(l)eCCI/IOHaJIbHBIe 0a3bl JaAaHHbIX U HH(bOpMaIII/IOHHLIe CIIPpaBOYHbLIC CUCTEMBI

HazBanue kypca Cchbuika
DiekTpoHHbIe pecypcsl onbnmuorekn MI'TY um. I'.1. https://host.megaprolib.net/M
Hocosa P0109/Web
HanmonansHas nHOOpMaAIMOHHO-aHATTUTHYECKAS URL:
cucreMa — Poccuiickuii nniekc HayuHoro rurtupoBanust | https://elibrary.ru/project_risc.
(PMHII) asp

DrekTpoHHas 0a3a nepuouuecKux n3nanuii East View

Information Services, OO0 «MIBUC» hitps://dlib.eastview.com/




9 MaTtepuajibHO-TeXHUYECKOe o0ecneyeHne JUCHUIIMHBI (MOIYJIS)

MarepuanbHO-TEXHHUECKOE 00eCTIeYeHHEe AUCIUTUINHBI BKITIOYALT:

Y4eOHble ayAUTOpUHU I TPOBEICHUS 3aHATUH JIeKIIMOHHOTO TUMa. OCHAIIEHHE:
MynsTUMEAHITHBIE CPEACTBA XPAHEHUS, TIEpeaul U PEICTaBICHUS HH(OPMAIIUH.

VYueOHast aytuTOpUs U1 poBeieH s JabopaTopHbIX padoT: JlabopaTopus
MEXaHHUKH, MOJICKYJISIPHON ¢u3uku u TepmoanHamMuku. OcHarenne: JlaboparopHbie
YCTaHOBKH, U3MEPHUTEIbHBIC TPUOOPHI IS MPOBEACHHS J1a00pPaTOPHBIX paboT:

1. bannuctuueckue MasiTHUKH.

2. Mastauk O6epoOexka.

3. Ou3NYEeCKUi MasTHUK.

4. Jlocka l'anpTOHA.

5. JJabopaTopHast ycTaHOBKa JUISl HCCIICIOBAHUS paclpe-/eIeHUs] TEPMOAIICKTPOHOB
110 MOJTYJTIO MX CKOPOCTH.

6. JJaboparopHasi yCTaHOBKa JIJIs1 ONpeIeNICHHs [ToKa3aTelei aaunadaTsl Y METOI0M
Knemana u [Ie3opma.

7. JJabopaTopHasi yCTaHOBKa JIJIsl IPOBEPKH 3aKOHA BO3PACTAHUS YHTPOITUH B
npouecce nud@y3un razoB Ha MO MepEMEIINBAHUS IIAPOB.

8.JJaboparopHas yCTaHOBKa JIJIsl IPOBEPKHU 3aKOHOB BO3PACTAHUS SHTPOIIHH B
IIpoLEecce TEMI000MEeHa.

9.YcranoBKa 1abopaTopHast Ul U3yYEHHsI 3aBHCUMOCTH CKOPOCTH 3BYKa OT
temneparyps! "MO-C3-M"

10. YcraHoBKa JlabopaTopHasi IS KCCIISA0BAHUS TEIUIOEMKOCTH TBepaoro Tena "Md
-TET-M".

11. YcranoBka nabopatopHast 1Jisl OTpeIeTICHUsI YHUBEPCAITBHOM ra30BOM
noctostHHOM "M®-OI'TI-M".

12.Crenp nabopaToOpHbIi Ta30BbIE MPOIIECCHI.

13. MepuTenbHbII HHCTPYMEHT.

VYyeOHas ayiuTopus AJis IpOBeAeHUs JJabopaTopHbIX paboT: JlabopaTopus
anekTpuyecTBa U onTuku. OcHamenne: JlabopaTopHbie yCTaHOBKH, U3MEPUTEIIEHBIC
puOOpHI JIJ1s MPOBEACHUS J1a00paTOPHBIX PadoT:

1.JIaGopaTopHasi ycTaHOBKA ISl UCCIIEIOBAHHS AJIEKTPOCTATUIECKOTO TIOJNIS €
MOMOIIIBIO OJTMHAPHOTO 30H/1A.

2. YcTaHoBKa JUIs IIyHTUPOBAHUS MUJUTHAMIIEPMETPA.

3. YcranoBka nabopaTtopHast sl OnpeeeHus UHAYKTUBHOCTH COJICHOU A U
MarHUTHOM MPOHHUIIAEMOCTH.

4. YcraHoBKa JlabopaTopHasi 11l H3yUeHUs! pe30HaHCa HAMPSHKEHUH U oTpeieNieHus
WHAYKTUBHOCTH

5. JlaGopaTopHasi ycTaHOBKA JJIsl U3YUYE€HUS UIMHBI CBETOBOM BOJHBI U XapaKTEPUCTUK
TUuGPaKIIMOHHON PeIeTKH.

6. JlaGopaTopHasi ycTaHOBKa I ONPEIEIICHUS Painyca KPUBU3HBI JTMH3BI U JJTUHBI
CBETOBOM BOJIHBI C MOMOIIBIO Kojel] HproToHa.

7. JlaGopaTopHasi ycTaHOBKA JJIsl OTIpeAeNICHUs] KOHIIEHTPAIMH PaCTBOPOB caxapa U
MOCTOSTHHOM BpallleHus.

8. UcTOYHMKY MUTaHUS TOCTOSIHHOTO TOKA.

9. Marasun emkocreit Time Electronics 1071.

10. Marazun emkoctu P-513.

11. Marasun uaaykruBHocteii Time Electronics 1053.

12. Marasusnsl conpotuieHuit P-33.

13. MynasTumetpsl nudpossie MAS-838.

14. Mynstumetpst APPA 106,203,205.

15. Ocumnnorpad nyxkanansubii GOS-620 FG.

16. [NonsspumeTp CM.

17.MepuTenbHbIii HHCTPYMEHT.

YyeOHast aytuTopus s IPOBEeHUS TabopaTopHbIX padoT: JlabopaTopus atoma,



JUTSI TIPOBEICHUSI JTa0OPaTOPHBIX padoT:

1.JTaboparopnas ycranoBka juist "M3ydenus BHemHero ¢potodddexra'.

2. YcraHOBKA JJ1s U3yYEHUs CIIEKTpa aToMa BOJOPO/1a U ONPEAEICHHS IOCTOSTHHON
Pun6epra.

3. YcranoBka nabopaTopHas AJIst ONpeIeNIeHHs] MOTeHITaIa BO30YKICHNUS Ta3a.

4. YcraHOBKa /715 OTIpeieNICHUS AJIMHBI TPOOera 4acTUll B BO3yXe€.

5. U3mepurens ckopocTu cueta Y UM2-2.

6. Monoxpomaropst MYM-1.

7. Mynstumetpsl APPA 205, 207.

8. Octmmnorpad nByxkanameHbi GOS-620 FG.

9. MeputenbHbIi UHCTPYMEHT.

VY4eOHble ayAUTOPHH JUTS IPOBEICHUS MPAKTHUECKUX 3aHSATHH, TPYIIOBBIX U
MHAUBUAYaJIbHBIX KOHCYJIbTAlUH, TEKYIIIETr0 KOHTPOJIS U IPOMEKYTOYHON aTTeCTalllu.
Ocnamenue: HTepakTUBHAs 10CKa, MPOEKTOp. Jlocka, MyIbTUMEIUNUHBIN IPOEKTOP, SIKPaH.

[Tomemenus yist caMoCTOATENBHOM padoThl 00yuatomuxcs. OcHaleHue:
[Tepconanbubie KOMITbIOTEPHI ¢ makeTroM MS Office, ¢ Beixogom B IHTEpHET 1 ¢ JOCTYIIOM B
AIIEKTPOHHYIO HH(OPMALIMOHHO-00pa30BaTENbHYIO Cpey YHUBEPCUTETA.

[Tomemnienue ass XpaHeHUs ¥ POPUIAKTUYECKOr0 00CTyKUBaHUS y4eOHOTO
o0opyaoBanus. OcHaienue: Cremiaxu sl XpaHeHUs y4e0HO-MeTOINYECKOM
JIOKYMEHTALUH, CTEJUIAKHU U CeH(bI 17151 XpaHEeHHsI yueOHOTro 000pyA0BaHMsI, HHCTPYMEHTbI
JUI PEMOHTa 00OPYJOBaHUS.



IIpniaoxenne 1. Y4deOHo-MeToaMYecKOe o0ecleYyeHHE CAMOCTOATEJLHOH PaldoThI
o0yyarommxcs

[To muctmmnae «®u3uka» MpeIyCMOTPEHa BHEAyIUTOPHAs CaMOCTOsTENIbHas paboTa
oOyyJaronuxcs.

BreaynutopHas camocTrosTenbHas pabora 0oOydaroniuxcsi BKIOYAeT B ce0s: mpopaboTKy
JEKIIMOHHOTO MaTepuana, U3ydeHHEe JIMTepaTypbl 110 COOTBETCTBYIOILEMY pa3liely; pEIlIeHHUE
UH/IMBUAYAIbHBIX KOHTPOJBHBIX pabOT, MOATOTOBKY K BBHIMOJHEHHUIO J1a0OpaTOpHBIX padoT,
HOJrOTOBKY K OTYETY IO J1a00paTOpHBIM paboTam.

AynuTopHas caMoCTOsITelIbHass paboTa CTYJCHTOB HPEAIOoiaraeT peleHne KOHTPOIbHBIX
3ajjay Ha MIPAKTUYECKUX 3aHATUAX.

MeToanuyeckne peKOMEHIAIUM IJIsl CAMOCTOAATEIbHOM PadoThI CTYIEHTOB

B Xxoze BBIMOTHEHUS CAMOCTOSITENBHON pabOTHI MO JAHHOMY KYypCY, CTYJIEHTHI JOJKHBI
Hay4YHUTHhCS BOCIPHHUMATh CBEIEHHUS Ha CIyX, (PMKCUPOBATh MH(POPMAIMIO B BHJE 3alUCEH B
TeTpaz[st, pa6OTaTB C IMMCBMCHHBIMHU TCKCTAMH, CAMOCTOATCIBHO HU3BJICKAsA W3 HHUX IIOJIC3HBIC
CBeJIeHUs U 0(OPMIISISI UX B BUJIE TE3MCOB, KOHCIIEKTOB, CUCTEMATU3UPOBATh HH(POPMAIIHIO B BUJIS
3aII0JIHCHU S TaGJII/II_I, COCTAaBJICHUS CXEM. Ba)KHO Hay‘-II/ITBCH BBIACIATH I'JIaBHBIC MBICJIU B JICKIIUU
npenojaBaresis JMOO B NMHUCBMEHHOM TEKCTE, aHAIM3UPOBATh SIBJICHHS; OIPEACIATh CBOIO
MO3HIIMIO K MOJIyY€HHBIM Ha 3aHATHUAX CBEJICHHIM, YETKO (hOPMYIHPOBAThH €€; apryMEHTHPOBATh
CBOI0O TOYKY 3pEHUS: BBICKA3bIBaTh OIICHOYHBIC CYXKJICHHS; OCYIIECTBJISATh CaMOaHaJIM3.
H€06XOI[I/IMO y‘II/ITBCSI BJIAACTH yCTHOI71 )41 HHCBMGHHOP’I peqbw; BECTH AHAJIOT, y‘-IaCTBOBaTL B
JTUCKYCCUM, PAaCKpBhIBaTh COJEP)KaHME H3y4aeMOH TMpoOJeMbl B MOHOJIOTHYECKOW peun;
BBICTyrIaTL C COO6H_[€HI/I$IMI/I 1 JOKJIalaMU.

KoncnekTt geknuun. CMBICI MPUCYTCTBUS CTY/ICHTA HA JICKIIUU 3aKJI0YAET BO BKIIOUCHUH
€ro B aKTI/IBHbe/'I Hpouecc CJ'IYI_HaHI/ISI, IIOHUMAaHHUS U OCMBICJIICHUS MaTepI/IaJIa, IIOATOTOBJIICHHOT' O
MpernoiaBaTesieM. JTOMY CIOCOOCTBYET KOHCIIEKTHBHAs 3alUCh MOJYyYEeHHOW HH(oOpManuu, ¢
MOMOILIbIO KOTOPOM B JJaIbHEMIIIEM MOYXXHO BOCCTAaHOBUTH OCHOBHOE COZEpPKaHUE TPOCTYIIaHHON
JICKIIMH.

[IpocMmoTpeTh cBOM 3amucH NOcie OKOHYaHUs JeKuuu. [loguepkHuTe 1 OTMETHTE Pa3HBIMU
OBCTaMU @HOMaCTepa BAXXHBIC MOMCHTBI B 3aIIMCAX. BHGCI/ITG HGO6XOI[I/IMI>IC JOOITOJTHCHUA.
OTBeTbTE HAa BOMPOCHI

MeTogmqecm/le ylcaaamzm MO0 BBLINMOJIHCHUIO npalcanecxoro 3aJaHUusA peKOMeHI[yeTCH
CIIeIOBaTh CIEAYIONIEMY OOIIEMY aJITOPUTMY:

1. [Tpopa®oTaTh KOHCHEKT JIEKIIMM HA MPEIMET BBISBICHHUS HETIOHATHBIX MOMEHTOB
TE€-MBl.

2. B ciyuyae HanmuuMsi HEMOHATHBIX MOMEHTOB C(HOPMYITHPOBATH BOIIPOCHI.

3. Hailitu w® wW3yuuTh JONOJHUTENBHBI MaTepuag IO TEME, HCIIOJIb3Ys
PEKOMEHI0BaHHYIO JINTEPATYPY U 3JIEKTPOHHBIE pecypchl yueOHbIX mocoOuit B cetn HTEpHET.

4. OTBeTUTH Ha BO3HUKILNE B XOJ€ U3YyUEHUS TEMBI BOIIPOCHI.

5. Brimucarh TpakTOBKM OCHOBHBIX MOHSATHH, 3aKOHOB, MPUHIUIIOB U T.II. IO TEME
JEKLUH.

6. Pemuts 3agaun

Ilpumepnvie unousudyanvnvie KOHMPOIbHBIE PAOOMBL
1 kypc (1 cemecTp)
KonTpoabHnas padora Ne 1 «Mexanuka. DjIeKTPOMarHeTUu3M»

1. Touka aBwketcs B rockoctr XOY 1o 3akoHy: X=10c0swt; y=10(1-sinwt). Haiitu myTs,
NPOMIEHHBIN TEJIOM 3a 2¢; YroJ MEXAy BEKTOpaMH CKOpOCTH V U YCKOPEHHS @; TPACKTOPHUIO
nprkeHus: y=Ff(x).

2. Ha riajgxoit HAaKJIOHHOM TJIOCKOCTH, COCTaBIIsIFoNIe yroi o = 30°
C TOPU30HTOM, HAaXOUTCSI KaTyIIKa C HUTKOW, CBOOOIHBIN KOHEIl KOTOPOi




YKpEIUIEH, KaK IOKa3aHO Ha pucyHke. Macca karymku M = 200 r, e€ MOMEHT MHEpUUU
OTHOCHUTENLHO coOcTBeHHOM ocu | = 0,45 r-M?, paauyc HAMOTAHHOTO CJIOS HUTOK I = 3 cM.
Haittu yckopeHnue ocu KaTylkH.

3. [Tnardopma ¢ meckom ob1Iel Mmaccoir M =2 T CTOUT Ha pelibcax @T
Ha FOPU30HTAJILHOM y4yacTKe IyTU. B mecok nomagaet cHapsa Maccoit m v
= 8 xr u 3acTpeBaeT B HEM. [IpeneOperas TpeHreM, ONPEIeTUTh, C KAaKOH
CKOpPOCTBhIO OyZeT ABUraThcs miardopma, ecid B MOMEHT HOINaJaHus M —T>
CKOpOCTb CHapsiia L =450 M/c, a e€ HaNpaBJICHUE — CBEPXY BHU3 NO]| T i i v,
o = 30° k TOpU30HTY.

4. Ha nByX 6€CKOHEUHBIX MapasuIeIbHbIX IUIOCKOCTSAX PABHOMEPHO paclpeieieHbl 3aps /bl C
NOBEPXHOCTHBIMU IUIOTHOCTAMM G1 HUG2.ONpeneanuTh HANPSKEHHOCTh 3JIEKTPUYECKOrO IOJIA:
MEXJY IUIOCKOCTSMM; BHE IutockocTell. IlocTpouts rpaduk n3MeHeHHs HamnpsHKEHHOCTH IOJIS
BJIOJIb JIMHUH, TIEPIICHANKYJSIPHON Tu1acTUHAM. [IpuHATE G1=6, 62=—20, 171¢ 6=20uKn/Mm?.

5. /IBa konneHcatopa aiekTpoéMrocTaMu C1=3 MK®D u C2=6 Mx®P coeAMHEHBI MEX 1y cO00it
u npucoenuHensl k 6arapee ¢ D/IC E=120 B. Onpenenuts 3apsijibl KOHIEHCATOPOB U Pa3HOCTh
noteHmanoB Ui n Uz mexy ux oOKiagkamMu, €Clid KOHJIEHCATOPHI COSIMHEHBI: 1) mapauienasHo,
2) nocnen0BaTeNbHO.

6. [1o 1ByM OECKOHEYHO JTMHHBIM TPSMBIM ITapajuIeIbHBIM IPOoBoaM TeKyT TokH 11=20A u
12=30A B omHOM HanpaBnenuu. Paccrosiane Mexay nposonamu d=10 cM. BerauciuTh MHIYKINIO
B MarHuTHOTO 1MOJIS B TOUKE, YAAJICHHON OT 000MX IPOBOJIOB HA OJMHAKOBOE paccrosiHue I = 10
CM.

1 xypc (2 cemecTp)

KontpoabHas padora Ne 2 «MoaekyaspHast ¢pusuka U TepMoauHamuka. Onruka.
KBanToBasi, aToMHasi ¥ siiepHas (PU3NKA»

1. Ilpu HarpeBanuum v =1 KMOJIb  JBYXaTOMHOI'O Tra3a €ro TepMOJIMHAMHUYECKast
temneparypa yseanuusaercst oT T1 1o T2 = 1,5 Ti. Halitu usmenenne AS »sHTponuu, eciu
HarpeBaHue MPOUCXOAUT U30XOPUUECKH.

2. OmnpenienuTh JUIMHY BOJIHBI CBETA, MAJAI0IIEro Ha TU(PPAKIMOHHYIO PELIETKY, Ha KaXIbIi
MUJUTEMETp KoTopoi HaHeceHo n=400 mTpuxoB. Crnekrp HaOMOJaeTCs Ha JSKpaHe,
pAacIoo’KEHHOM Ha paccTosHuu =25 cM oT pemetku. PaccTosiHue Ha 3KpaHe MEXIy TPETbUMHU
MaKCHMyMaMH CJIEBA U CIIpaBa OT LEHTPaIbHOro AX=27,4 cm.

3. /IBa HUKOJIS pacHOJI0XKEHBI TaK, YTO YTOJI MEXK/1Y UX TTIaBHBIMU IUIOCKOCTSMHU COCTaBIISIET
¢=60°. Bo ckosbKO pa3 yMEHBIIUTCS HHTEHCUBHOCTh €CTECTBEHHOT'O CBeTa lo MpH MPpOX0XkKIeHUH
yepe3 06a Hukois. Koadduuuent nornomnienus ceera B kaxxaoM Hukose k=0,05.

4. ®oTorPPeKT mporCcXoIUT o AeiicTBueM nzydeHus ¢ A = 0,09mxm. Onpeaenuts padoTy
BBIX0/1a AJIEKTPOHOB U3 MeTalla, eciid (OTOTOK MpeKpaliaeTcs Mpyu 3aAep KUBaroIIe pa3HOCTH
norennuanos Us = 3,8B.

5. Ilpu kakoit ckopoctu V 3JeKTpoHA ero AeOpoilieBCKas JJIMHA BOJHBI OyJeT paBHa: 1)
650 aMm, 2) 3 mM?

23 Na

6. Onpenenute SHEPTHUIO CBA3U AJIA A/ipa aToMa 1

Ilepeuenv nabopamopnuix pavom

1 kypc (0 cemecTp)

No 1 «IIpuMeHeHne 3aKOHOB COXpaHEHUs ISl ONIPEICIICHUsI CKOPOCTH TOJIETa Ty JIH»

No 28 «OmnpeneneHre WHIYKTUBHOCTA KAaTyIIKM W MArHUTHOM TPOHUIIAEMOCTH
(beppOMarHUTHOTO TEIa»

2 Kypc

Ne 14 «Onpenenenue nokasarens axuadarsl MmerogoM Knemana u Jlezopmar»

Ne 42 «Ompenenenue riIaBHBIX KBAaHTOBBIX UHCENT BO30YXKIEHHBIX COCTOSHHUI aroma
BOJIOpOAaY



IIpnaoxenne 2. OueHo4HbIe CpeCTBA I NPOBeIeHNs IPOMEKYTOYHOM aTTeCTAluN

a) [lnanm)

yeMble pe3yJbTaThl 00y4eHHsI M OlleHOYHbIE CPeCTBA /IJIs MPOBeeHHs IPOMEKYTOYHOMH aTTeCTAMM:

Kon
AHAUKATOPa

I/IHI[I/IKaTOp JOCTHIXKCHUS KOMIICTCHIIUHN

OueHouHbIE Cpe/icTBA

OIIK-3: CriocobeH NpuMeHsSITh COOTBETCTBYIOLINI (PU3NKO-MaTeMaTUYECKUI anmapaT, METO/Ibl aHAJIu3a U MOJICIIMPOBAHUS, TEOPETUUECKOTO U
HKCHIEPUMEHTAIBHOTO UCCIICOBAHUS MPH pelIeHHH MPOo(hECCHOHATBHBIX 33124

OIIK-3.1: Hcnonp3yer METO/IbI aHaJIn3a u
MO/JICITUPOBAHUS npu peleHUH
npodecCHOHATBHBIX 3ajady,
MOJICIMPOBAHUK W NPOCKTUPOBAHHUH
HYHEPrOCUCTEM

OIIK-3.2: Croco0eH MPUMEHSTh COOTBETCTBYIOLIUI

¢u3MKO-MaTeMaTUYECKU  amnmapaT IpU
TEOPETUYECKOM U DKCIEPUMEHTaIbHOM
HCCIEAOBAaHUM B PEIICHHH  3aJa4

HHEProcOepesKeHuUs

Ilepeuens meopemuueckux 60npoco8 K IK3AMeHy

1 kypce (1 cemecTp)

1. Kunemaruka nocrynatesbHoro aBmwxkeHus. Cucrema orcuera. [lonarue
paznyc-BEKTOpa, CpEAHEN U MTHOBEHHOM CKOPOCTU U YCKOPEHHUS.

2. ObparHas 3a7aua MexaHuku. HaxoxxaeHue nepemMenieHus Teja 1 NpoiaeHHOro MyTH.
HavansHsble ycnosus.

3. JIBUKEHUE 10 OKPY>KHOCTH. YTOJI IOBOPOTA, YIVIOBAsi CKOPOCTh U YIVIOBOE YCKOPEHHUE.
CBsI3b YIJIOBBIX U JINHEHHBIX BEJIMYUH.

4. KpuBonuHeliHoe BUKeHUE. TaHreHIMaIbHOE U HOpMallbHOE ycKopeHue. [lonHoe
YCKOPEHHUE. YTOJI MEXKY CKOPOCTBIO U YCKOPEHHUEM.

5. Ilonsitre cunbl 1 Macesl Tena. [Ipunnun cynepnosuuuu. 3akonsl HeroToHa.

6. Ummynec Tena. OCHOBHOM 3aKOH TMHAMMKH ITOCTYTIATEIBHOTO JBUKEHUS.
IIpuMeHeHre OCHOBHOT'O 3aKOHA TMHAMUKHU.

7. MOMEHT UMITyJIbCa U MOMEHT CHJIbI OTHOCUTENIBHO TOUKU. OCHOBHOE yYpaBHEHHE
JMHAMHUKHU BpallaTEIbHOTO ABHKEHUS.

8. Bpamienue BOKpyr HEMOABMKHOM OC. MOMEHT MHEPIIMU MaTepUATIBHOM TOYKH U
TBEPIOTO TeJA.

9. Pacuer MOMEHTOB MHEPLIMM NPOCTHIX Ten. Teopema llTelinepa.

10. 3akoHBI COXpaHEHHS B MEXaHUKE. 3aMKHYyTasi CUCTEMA. 3aKOH COXPAaHEHUS UMITYJIbCA.
11. Mexanuueckas pabora. Kunetnueckast sHeprusi HOCTylaTeIbHOTO IBUKEHUS.
Teopema 0 KHHETUYECKOU DHEPIUHU.

12. 3axoHBI COXpaHEHMs IPH BpallaTeIbHOM JIBM>KeHNH. KuHeTndeckas sHeprus
BpAIllaTEIbHOIO JBMKEHHS. 3aKOH COXPAaHEHHSI MOMEHTA UMITYJIbCa.

13. KoncepBaruBHble cuibl. [loTeHIIManbHas sHEPrus. 3aKOH COXPAaHEHUS MTOJIHON
MEXaHUYECKON YHEPTUU.

14. 'apmoHnyeckue kojgebanus. Y paBHEHHE rapMOHHUECKHX KosieOaHuil. AMIUIUTY A,




Kon
HUHMKATOpa

I/IH,Z[I/IKB.TOP JOCTHIKCHUA KOMIICTCHIIMHN

O1eHOYHBIE Cpe/ICTBA

4acToTa U HavaiabHas (asa.

15. DHeprus rapMOHUYECKUX Koliebanuil. Marematndeckuil U pU3NIeCKUil MasSTHUKH.
16. DnekTpocTaTHYECKOE MoJe. IICKTPUICCKUN 3apsl U ero cBoicTBa. 3akoH KyroHa.
17. HanpsikeHHOCTB 3IeKTpocTaTndeckoro nosis. [IpuHuun cyneprnosuuuu s
JUCKPETHOT'O U HENPEPBIBHOTO pacIpe/ieIeHHsI 3aps10B.

18. PaboTa 31eKTpoCcTaTHUECKOTro MOJIs 10 MEPEMELICHHUIO 3apsiia. DHeprus
B3auMoJeiicTBU 3apsioB. [loTeHan nous.

19. I'eomerpuueckoe onucanue 3iekrpudeckoro nois. Teopema ["aycca u Teopema o
LHUPKYJISLIUN HAIPSYKEHHOCTHU 3JIEKTPOCTATUYECKOTO MOJIA.

20. Konpencatopsl. [ToHsaTHE 3EKTPOEMKOCTH. EMKOCTB IJIOCKOTO KOHIEHCATOPA.

21. CoenuHeHne KOHIEHCATOPOB. DHEPTHUs 3apsHKEHHOTO KOHIEHCATOpa.

22. IlocTostHHBIN 3JIEKTPUYECKUM TOK. 3akoH OMa 1711 OJTHOPOIHOTO y4acTKa LIETIH.
Conpotusnenue. CoelMHEHUE COMPOTUBICHUH.

23. CropoHHME CUIIBL. JNEKTPOABIDKYIAs cuia. 3akoH OMa JuIs HEOJHOPOAHOIO
y4acTKa e U JUIsl 3aMKHYTOM IeTH.

24. Pa3BerBnennsle nenu. [Ipasuna Kupxroda.

25. PaboTa snekTpuyueckoro Toka. MomHocTh Toka. 3akoH Jxoyns-Jlenna.

26. EnnHas npupojia 3JIeKTpUUECKOro 1 MaruuTHoro nonei. Cuna Jlopenna. Cuia
Awmnepa.

277. MaruuTHOE 1oJie ABMXKYIIerocs 3apsaaa. [I[puHuun cynepno3nunn MarHuTHBIX
nosnei. 3akon buoCagsapa.

28. I'eomeTpuiecKoe ONMMCaHNe MarHUTHOTO 1oJis. [1oTok U nupKysanus BEKTopa
MarHMTHON MHTyKIUH.

29. 3akoH anekTpoMarHuTHOU nHAyKuMu Papanes. [Ipasuno Jlenna.

30. SIBnenne camonHaykiuu. MHIyKTUBHOCT. PacueT HHAYKTHUBHOCTH OECKOHEYHOTO
COJIEHOWJA. DHEPTUsl MArHUTHOTO IOJIS

1 xypc (2 cemecTp)

1. TepmoaguHaMUYEeCKUI U CTATUCTUYECKUN CIIOCOOBI ONMCaHUs MaKpocucTeM. Mojienb
U7eabHOTO raza. Y paBHEHHUE COCTOSHUS HI€aIbHOIO rasa.

2. IlonsiTue creneHei cBo00 bl MOJIEKYIIbL. TeopeMa o paBHOpacIpeeIeHUH YHEPTUH 110




Kon
HUHMKATOpa

I/IH,Z[I/IKB.TOP JOCTHIKCHUA KOMIICTCHIIMHN

O1eHOYHBIE Cpe/ICTBA

CTETEHSM CBOOO/IBI.

3. BHyTpeHHss Heprus Kak (yHKIMS COCTOSHUSA cucTeMbl. [lepBoe Hauano
TEPMOJUHAMUKHU.

4. Pabota kak (yHkius npouecca. M3oxopuueckuii, n306apruueckuii 1 H30TepMUUYECKHIMA
IIPOLIECCHI.

5. IlonsiTHe Tem10eMKOCTH. TernaoeMKOoCTh IpU N30XOPHUUECKOM U H300apui4ecKoM
nporeccax. [loctosanas agnadarel. AnrabaTudeckuil mporecc.

6. Bropoe nHauano tepmoanHamuxu. @opmynnposku Knaysuyca u KenbsuHa.

7. Huxnmmaeckuit mpouecc. Koaddurmen nose3Horo 1eicTBUs TETUIOBONH MAITUHBI.
Hukn Kapho.

8. [IpobGnema He0OPaTUMOCTH TETUIOBBIX MPOIECCOB. DHTPOIHS CUCTEMBI U €€ CBOMCTBA.
Teopema HepHcra.

9. OcHOBHBIE XapaKTEPUCTUKH 3JIEKTPOMArHuTHOM BoJHbI. [1Ikana 35eKTpoMarHUTHBIX
BOJIH. OCOOEHHOCTH ONTUYECKOI0 IMana3oHa.

10. UuTepdepenius cBeToBbix BosH. Korepentnocts. OnbiT FOHTa.

11. Ontrueckas pa3HOCTb X04a. Y CJI0BUS MaKCUMyMa U MMHUMYyMa IIpU
uHTepdepeHITH.

12. UnTepdepeHius B TOHKUX TUIEHKAX.

13. ABnenue qudpaxuuu. Audpakuus Openens Ha KPyrioM oTBepCTHH. 30HbI DpeHers.
14. ITndpakuus Opaynrodepa Ha y3K0i MPSIMOTMHEHHON ILIENH.

15. Iudpakunonnas pemérka.

16. EcTecTBEeHHBII 1 NOJIAPU30BaHHBIN CBET. 3aKOH Maitoca.

17. TennoBoe uznydenue tena. 3akoH Credana-bonpimana. 3akoH cmemneHus Buna.
I'nnoresa Ilnanka.

18. ®ororddext. 3akonsr CtoneroBa. Dopmyna DUHIITEIHA.

19. ®otons!. [laBnenue cBera. KopiyckyisspHO-BOJIHOBOM Jyaju3M CBETA.

20. Paccestnue ortona Ha cBoOoaHOM 3nekTpone. Dopmyna Komnrona.

21. BonHOBBIE cBOMCTBa yacTull. [[n1Ha BosHbI e bpoiinsa. DxcrepuMeHTaabHbIe
MOJITBEP K JIEHUS TUIIOTE3bI Jie bpoiins.

22. Ilpunnun HeonpeaeneHHocTH. COOTHOIIIEHNE HeonpeaeneHHocTe [ eiizenoepra.




Kon
HUHMKATOpa

I/IH,Z[I/IKB.TOP JOCTHIKCHUA KOMIICTCHIIMHN

O1eHOYHBIE Cpe/ICTBA

OcobOeHHOCTH TIpoliecca U3MEPEHUs B KBAaHTOBOM MEXaHHKE.

23. IInanerapnas moznens atoMa. [loctynatel bopa. KBantoBanue sneprun
BOJIOPOAOIIOA00OHON CUCTEMBI.

24. N3myuyeHue BOAOPO10NoA00HbIX cucTeM. CieKTpalibHble CepUM aTOMa BOJIOPO/JIa.
O600mennas popmyna banemepa.

25. SIBnenue paauoakTUBHOCTH. OCHOBHOMW 3aKOH PaJlnOAKTUBHOIO pacnaja.
[Tocrosinnas pacnaga. [lepuon noxypacnana.

26. CocTaB U XapaKTepUCTHKHU aTOMHOTrO spa. Kanensnas monens. Pasmep sapa.

27. Macca 1 3Heprust CBsi3u aTOMHOTO s1/ipa. 3aBUCUMOCTb YAEIbHOM SHEPTUs CBSA3U OT
mMaccoBoro yucia. O6onoueyHast MoJIeNb Apa.

28. SlnepHble peakuuu. JHEprus peakuuu. Peakuuu geneHus U CUHTEe3a S1ep.
Ilpumepnulii nepeuens npakmuueckux 3a0aHuil 07131 IKIAMEHA

1 xype (1 cemecTp)

- _ 2\ -
1. /IBmxeHue MaTepUaIbHOW TOUKU 33JJaHO yPAaBHEHUEM rO =(A+BU)i+Ctj ,rne A=10

M, B=-5 m/c?, C=10 m/c. Haiitu s momeHTa Bpemenu t=1 ¢ v(®). a) , BEIUHCJINUTH

MOJZlyJIb CKOPOCTH M , MOAYJIb YCKOPEHHS ‘a‘ , TAHTCHIIMAJIbHOE YCKOpEHHue ?-
HOpPMaJIbHOE YCKOpPEHUE &n,

2. Koneco Bpamaercs ¢ wactotoii n=5c?. Tlox meifcTBueM cuI TpeHHs OHO
OCTaHOBWJIOCH yepe3 At=Lwur . OnpeAenuTh yrioBoe yckopeHue ¢ u uucio N
000pOTOB, KOTOPOE CIENAET KOJIECO 3a ITO BPEMsl.

3. Bpycok maccoif 2 Kr CKOJB3UT IO TOPU3OHTAIBHON MOBEPXHOCTH TOJ| IEHCTBHEM
rpy3a maccoit 0,5 Kr, IpUKPEIUIEHHOTO K KOHILy HEPAaCTSKUMOW HUTH, IEPEKUHYTON
yepe3 HenoIBHKHBIN 6510K. Koadduument tpenus 6pycka o noBepxuocts 0,1. Haiitu
YCKOpEHHE JIBUKEHUS TeJla U CUITY HaTsDKeHUsl HUTH. Maccamu OJ10Ka M HUTH, a TaKkkKe
TpeHUEM B OJI0Ke TpeHeOpeyb.

4. OmnpenenuTh MOMEHT MHEPIUU TOHKOTO OJTHOPOIHOTO CTEePKHS JATHHHOH |= 30 cM 1
Maccoit M= 100 r OTHOCUTEIBHO OCH, MEPIEHAUKYIIIPHON CTEPIKHIO U MPOXOASILEN
4yepe3 TOUKY, OTCTOSIIYIO OT KOHIA CTEep>KHS Ha 1/3 ero JIuHBbI.

5. IHapuk maccoit M= 100 r ynan ¢ BbICOTI h=2,5 M Ha TOPU30HTAILHYIO IUIUTY, Macca




Kon
HUHMKATOpa

I/IHZ[I/IKB.TOP JOCTHIKCHUA KOMIICTCHIIMHN

O1eHOYHBIE Cpe/ICTBA

KOTOpOH MHOTO OOJbIIle MacChl IIapuKa, U OTCKOYMJI OT Hee BBepx. Cuuras ynap
a0COJIIOTHO YIIPYTHM, ONPEAECIIUTh UMITYJIBC P, TOJTyUYEHHBIH IITUTOM.

BeprukaibHO pacnosioKeHHbIH OHOPOIHBIH cTep)eHb Macchl M = 1 kr u ayunsl | =1
M MOXET BpPALLATHCS BOKPYI CBOETO BEPXHETO KOHLA. B HIKHUN KOHELl CTEpXKHSA
Ionasa, 3aCTpsB, TOPU30HTAIBHO JIETEBIAS Iy Maccbl M = 10 r, B pe3ynbTare 4yero
CTEep)KeHb OTKJIOHWICSA Ha yroi o = 15. Cuutas M<<M, HaiiTu ckopocCTh JieTeBILEH
ITyJIH

Onpenenuts HaNPsHKEHHOCTh AJIEKTPOCTATHYECKOro nojsi E B meHTpe kBaapaTa co
CTOPOHOM a, €ClIn B TPEX BEpUIMHAX KBaJpaTa HaXOIATCA OJUHAKOBBIE TOYECUHBIE
3apsAnbl q

ToHKast HUTh COTHYTa B IIOJyOKPYKHOCTB U 3apsKEHA TaK, YTO AJIEKTPUUIECKUAN 3apsl
PaBHOMEPHO pacIpeielieH 1o ee JuinHe. KakoB paguyc 3TOM MOIyOKPYKHOCTH, €CIIN
U3BECTHO, YTO B LIEHTPE €€ KPUBU3HBI HaIpsHKEHHOCTh noist 10 kB/M, a moTeHnman
630 B.

Ha puc. €1=1,5 B, €2=3,7 B u conporusneanss R1=10 Om, R2=20 Om u R=5,0 Om.
BHyTpeHHHE CONPOTUBIEHUS HCTOYHUKOB IpeHeOpexuMo Mmainbl. Ompenenute: 1)
3HaYeHHE W HaIlpaBJICHHE TOKa Yepe3 CONMpOTHBIEeHHE R; 2) TEmiIoByI0 MOUIHOCTS,
KOTOpast BbIJIEJISIETCS Ha CONpOTUBIeHuH R.?

R,
&7
Eﬁ .
|

R

10. Kakum A0mkHO OBITH COMPOTHBIEHHWE R 3JIeKTpHUecKoW Imemnu, u300paKeHHOH Ha

pHCYHKe, 4TOOBI TOK, TeKyIIuii o Hemy OblT paBeH 1=0,5 A, eciu C=5 mx®, U=200
B, yactora nepemennoro toka v=100 ['r1?




Kon
HUHMKATOpa

I/IHZ[I/IKB.TOP JOCTHIKCHUA KOMIICTCHIIMHN

O1eHOYHBIE Cpe/ICTBA

C R
e B

9 7 —l
11. Tox I=100A Teuer Mo TOHKOMY NPOBOJHUKY, U30THYTOMY TaK, Kak IOKa3aHO Ha
pucynke. Halitn unnykuuto B marautHOro nosst B Touke O KOHTypa, €ClIU paguyc

M30THYTOU yacTu npoBogHuka R=0,1 M, a ctopona kBaaparta a=0,2 m
a

12.Tlo aByM mnapajuleibHBIM MPSMBIM TMpoBogaM JummHOW | = 1 M KakIpld TEKyT
OMMHAKOBble TOKH. Paccrosuue d wexmy mnpoBomamu paBHO 1 cm. Tokwu
B3auMoiecTBYIOT ¢ cuioi F = 1 mH. Haiitu cuiy Toka | B mpoBogax

13. Karymka coctout u3 N = 75 BUTKOB 1 umeeT conpotuBieHrne R=9 Om. MaruuTHbIi
MOTOK Yepe3 ee MonepeyHoe ceueHne Mensiercs mo 3akony @ = kt , rne k= 1,2 mB6/c.
Omnpenenure: a) 3.0.C. MHAYKLUWH, BO3HUKAWOIIYID B OSTOM KOHType; 0) cuiy
MHAYKIIMOHHOTO TOKa; B) 3apsii, KOTOPHI MPOTEYET IO KOHTYpY 3a ImepBbie 9 ¢
M3MEHEHUS MOJIs.

14. DnextpoH, yckopeHHbIi HanpsokenrneM U=200 B, Bieraer B 0JHOPOIHOE MATHUTHOE
none ¢ uHayknuedn B=0,7-10-4 Tn nepneHAUKYJISIPHO CUIIOBBIM JUHUAM. HailTu
paanyc OKpYHOCTH, [0 KOTOPOU JIBHKETCS 3JIEKTPOH B MAarHUTHOM TIOJI€ U MEPUOJT
€ro BpalleHusl.

15. ManyxTuBHOCTS L Katymmku (0e3 cepaeunnka) pasHa 0,1 mI'H. [Ipu kakoii cue Toka |
sHepruss W marautHoro mojs pagsa 100 mx/x




Kon
HUHMKATOpa

I/IH,Z[I/IKB.TOP JOCTHIKCHUA KOMIICTCHIIMHN

O1eHOYHBIE Cpe/ICTBA

1 xypc (2 cemecTp)

Onpenenuts cpegHee 3HAUYEHUE MOJHONM KMHETHMUYECKON SHEPIrUU OJHOW MOJIEKYJIbI
reyus, KUCiIopoa v BosHoro napa rnpu remmneparype T=400K.

Bonopon maccoit m=100 r Obl1 ©300apHO HArpeT Tak, YTO 0OBEM €ro yBeIU4uics B
n=3 pasza, 3areM BOJOPOA OBUI H30XOPHO OXJIAKIEH TaK, 4YTO €ro JaBJICHHUE
yMEHbIIMIOCh B N=3 pa3a. HailTu u3meHeHune A S SHTpONMU B XOJ€ YKa3aHHBIX
IIPOLIECCOB.

Kakas paGota A coBepiiaeTcs Mpu U30TEPMUUECKOM PACIIMPEHUH BOJOPOa MacCOU
m=5 r, B3sToro npu Temmneparype T=290 K, ecnmu o0beM raza yBennuuBaeTcs B TpH
paza?

A3OT HarpeBajicsi NPU MOCTOSTHHOM JaBiieHuU. EMy ObLIO COOOIIEHO KOJIWYECTBO
tertotsl Q = 21 xJx. Onpenenuts paboTyA, KOTOPYIO COBEPILIMI IPU 3TOM ra3, U
n3Menenue 4Uero BHyTpeHHEN S3HEPIUH.

WneanbHas TemoBasg MamuHa pabotaer no 1ukiay Kapuo. Temmeparypa
termmooraatynka T1= 500 K, remnepatypa teronpuemnanka 2= 250 K. Onpeaenutsb
tepmuyeckuid  KIIZI m unwmkma, a Take paboty Aipabodero BemiectBa mpu
M30TEPMUYECKOM PpACHIMPEHUH, €CIH TMPU H30TEPMUUYECKOM CXKATHH COBEpIIEHA
pabota A2 =70 Jx

Paccrosinne Mexay ABYMs KOT€pEeHTHBIMU MCTOYHMKaMu cBeTa(A=0,5 MKM) paBHO
d=0,1 mm. PaccrosHme Mexnay HHTep(EpEHIMOHHBIMH MOJOCAMU Ha JKpaHe B
cpenHe dactu uHTEp(depeHnnoHHON KapTuHbl paBHO Ax=1,0 cMm. Onpenenutsb
paccTosiHUE OT UCTOYHHUKOB /10 SKpaHa

[T;mockoBeIMyKIas JTMH3a BBITYKJIOW CTOPOHOM JIEKUT HAa CTEKIISIHHOW TuiacTUHKE. B
OTPa)KEHHOM CBETE C JUIMHOU BOJHBI A = 0,6 MKM HabirogaeTcst uHTepdepeHInOHHAs
kapTuHa. CuuTas, 4yTo paauychl MHTEP(EPEHIIMOHHBIX KOJIELl I MHOTO MEHbIlEe
panuyca KpuUBHU3HBI JMH3BI R=1,2 M, ompenenuTe: a) TOJIIMHY CJIOS BO3/AyXa Tam,
IJIe BUJIHO TIEPBOE CBETIIOE KOJbIl0 HeloTOHA, 6) paanyc nmepBoro Kojblia

Mexny naByMs IUIOCKONApaJUIEIbHBIMU CTEKJISHHBIMU IUIACTUHKAMM  ITOJIOKHIN
OYeHb  TOHKYIO  TPOBOJIOYKY,  PACIOJIOKEHHYIO  MapajyielIbHO  JIMHUU
COIIPUKOCHOBEHUS! IJIACTUHOK M HAaXOMSIIYyIocs Ha pacctossHM L=75 mm oT Hee. B
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10.

11.

13.

14.
15.

16.

OTPaKEHHOM CBET€ C JJIWHON BOJIHBI A=0,5 MKM Ha BEpXHEW IJIACTUHKE BHIHBI
uHTepdepeHonnple moyiockl. Ompenenure OuaMeTp MOMEPEYHOrO CEeUeHUs
MIPOBOJIOYKH, €CJIM HA NIPOTsDKeHUHUA = 30 MM HaCUMTHIBaeTCS M = 16 CBETJIBIX MOJIOC
Ha mens mumpunoit a = 0,05 MM magaeT HOPMaJIbHO MOHOXPOMATHMYECKHI CBET C
JumHON BoiHBL A = 0,6 MkM. Omnpenenuts yroia ¢ MeXAy [NepBOHAYATHLHBIM
HalpaBJI€HUEM Iy4yKa CBE€Ta M HAIpaBICHUEM HAa YETBEPTYHD TEMHYIO
TU(PPaKIUOHHYIO TTOJIOCY

JudpaximonHas perieTka ycraHoBieHa Ha pacctossuuu 80 cm oT skpana. Ha penierky
MaJjaeT MOHOXPOMATUYECKUM CBET ¢ ITMHOM BoJiHbI 0,65 MkM. Ha skpane paccrosinue
MEXJy MakCUMMyMaMU MEPBOrO U BTOPOro nopsiaka paBHO 5,2 cM. CKOJIBKO BCEro
MaKCUMYMOB 00pa3yeT 3Ta AuppakiMoHHAs pemeTka?

Uepnoe teno nHarpenu ot Ttemneparypel 600K no 2400K. Bo ckosbko pa3
yBeJIMUMIach 00I1ast TEIIOBAs SHEPTus, n3iyyaemas teaoM? Ha ckosibko u3meHmiIach
JUIMHA BOJIHBI, COOTBETCTBYIOLI[As MAaKCUMYMY 3HEPTUU U3JIYUYEHHUS U CHEKTPalIbHBINA
COCTaB U3JTyueHus?

12. OnpenenuTs HAMMEHBIINN 3a/ICPKUBAIOIIHNIA MOTEHIIUAJ, HEOOXOIUMBIN IS
IpeKpalieHusi SMUCCHHU C TIOBEPXHOCTH (DOTOKATO/IA, €CIIM OH OCBEIIAETCS
M3JIy4eHUEM C JUIMHOM BOaHBI 0,4 MKM, a KpacHas IpaHMIla I MaTepuaia KaToia
paBHa 0,67 MKM
[Ipy nBMKEHHHM YacTHUIIBI BJIOJb OCH X CKOPOCTb €€ MOXET OBITh OIpenesieHa ¢

TOYHOCTBIO (omMOKoi) a0 1 cm/c. Haiitu HeonpeneneHHOCTh KOOPAMHATHI, €CIIU
yacTuleH sBiseTcs: 1) anekTpoH, 2) apodbunka maccoii 0,1r

BbruuciuTh paanycsl epBbIX TpeX OPOUT JIEKTPOHA B aTOME BOJIOPOJIA

Halitn HaunOosblllyto M HaMMEHbBIIYIO JJMHBI BOJIH cepuu IlameHa B crekTpe
n3ITydeHus Bogopoa. CpaBHUTH MOIYYEHHbBIE 3HAUYEHUS € JJIMHAMM BOJIH BUIMMOTO

U3IIy4YEeHUsI
192 r
[TepBonauanbHasg Macca U30TONA UPUAUA /7 paBHA M = 5 r, mepuoj noyypacraaa

75 cytok. Omnpenenure, CKOJIBKO siep pacnaaercs 3a 1 ceKyHIy B 3TOM Iperapare.
CKOJIbKO aTOMOB 3TOro mpenapara octanercss yepe3 30 CYTOK M BO CKOJIBKO pa3
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17.

18.

M3MEHUTCS aKTUBHOCTD IIpenapara 3a 3TO Bpemsi?

B nienTpe conHua npoTekaeT TepMOsAEpHas PEeaKLMs CUHTE3a Ielks U3 BOJOpOAa, B
KOTOPOH M3 YeThIpeX IPOTOHOB oOpasyeTcs anpo He* u apa mosurpona. 3anumure
3Ty peakuuto. Kakue erie yacTuipl o0paszyroTcs B Heit?

Kaxoe xomudectBo U «BBIropaer» 3a rof B sS1epHOM PEaKTOpe C SIEKTPUYECKOH
MoIHoCThi0 1 I'BT 1 k... 38%? Cuurats, 4To pacnaj saep ypaHa oj IeHCTBUEM
TEIJIOBBIX HEWUTPOHOB TPHUBOAUT K OOpa30BaHUIO M30TOMOB KCeHOHa-141,
CTPOHLMS-92 U TPEX BTOPUUHBIX HEHTPOHOB.

OCHOBHBIMH OLCHOYHBIMU CPCACTBAMU INIAHUPYCMBIX PE3YyJIbTAaTOB O6y‘~I€HI/I$I JaHHOT'O
paszzena ciyxat J1abopaTtopHble pabOThl U UHAMBHUIYAIbHBIE KOHTPOJIbHBIE PAOOTHI
KaXX/I0TO ceMecTpa.

[Tpu npoBeneHnU MPOMEXKYTOYHOM aTTECTAIIMU MIPEToAaBaTellb UMEET MPaBO 33/1aBaTh
JTIOTIOJTHUTEILHBIE BOMPOCHI CO CCHUIKOM Ha OTYETHI 1O JJabopaTtopHbIM padbotam u NJ13.
Ilpumepnulii nepeuens 60nPoOCcos u 3a0anUIll RO 1AOOPAMOPHBIM PAOOMAM

1 kypc (0 cemectp)

Ne 1 «IIpuMeHeHne 3aKOHOB COXpaHEHHUs JIJIsl ONPEIeICHHsI CKOPOCTH TOJIETA ITYJIH»

1.

[IpuBeauTe mpuMepsI CUJI, TAOIIUX Pa3HbIe BUJIbI MOTEHIMAIbHOM YHEpTHH. Kakue n3
HUX TPHUCYTCTBYIOT B JaHHOW pabore? HM300pa3uTe cxemy IKCHEpPUMEHTATbHON
YCTAaHOBKM W YKaXXUT€ Ha HEW CHJIbI, JEHCTBYIOIIME HA BCE TeJla, BXOASANIUE B
CUCTEMY, B Ka)KJIbIi MOMEHT BPEMEHH.

Kakue BenuuumHbl WMeENM KUHETUYECKas W TOTEHIMalbHAsg SHEPrus CHCTEMBI
«IyJs+MasTHUK» B pa3iudyHble MOMEHTHI omnbiTa? IlpencraBpTe cxemy HM3MEHEHUS
KUHETUYECKON U MOTEHIIMAIBHON YHEPTUU CUCTEMBI.

Jlns KaKuX MOMEHTOB BPEMEHH B JIAHHOM JKCIEPUMEHTE MOXKHO IPUMEHSATH 3aKOH
COXpAaHEHUS MEXAaHUYECKOW SHEPTUH, a JIJIs1 KAaKUX HeJb3s U nmouemy? Cxema.

Jlns KaKuX MOMEHTOB BPEMEHH B JIAHHOM JKCIEPUMEHTE MOXKHO IPUMEHSATH 3aKOH
COXpAaHEHUS UMITYJIbCA, a JJISI KaKUX Helb3s U moyemy? Cxema

Hcnionb3yst 3aKOHBI COXpaHEHUS MOIy4YuTe POopMymy Ui pacuera CKOPOCTH IoJieTa
IyJId B JaHHOM pabore.

Kaxk npounsBoauTcst 00paboTka IKCIIEpUMEHTAIBHBIX JaHHBIX B JaHHOHM padorte. Kak
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OTIpEe/EIsAeTCSl JOBEPUTENIbHBI HHTEpBAajl CKOPOCTH M CpeaHss KBaJpaTHUecKas
MOTPEIIHOCTh OTKJIOHEHUS MasiTHUKA?
Ne 28 «Omnpenenenne HMHAYKTHBHOCTH  KATYIIKM W MArHMTHOM

NPOHMII2eMOCTH ()ePPOMATHUTHOI'O TEJIA»

1. Kakwe mnpuOOpsl MPUMEHSIUCh B JAaHHOW paboTe I ONpeneNnus IapaMeTpoB
IIOCTOSIHHOTO U IIEPEMEHHOT0 TOKa?

2. Tlomyuute popmyiy [uIst pacueTa IMOJHOTO COTIPOTUBIICHHUS LETH MEPEMEHHOTO TOKa,
UCTOJIb3YEeMOM B JaHHOW paboTe (WM MPEeCTaBICHHOM MPernoiaBaTesieM).

3. Kak omnpenensuiace WHIYKTHMBHOCTH KAaTyIIKM B JaHHOW paborte? Kakwmm erme
CIIOCOOOM MOYKHO OIPEEIUTh UHIYKTUBHOCTb?

4. TlpomeMOHCTpUPYITE BO3MOXHOCTh IpuMeHeHus cpesl MicrosoftExcel (wmu apyroit

cpenbl) Ui 00pabOTKU SKCIIEPUMEHTAIBHBIX JTAHHBIX.
1 xype (1 cemecTp)
Ne 14 «Onpenesienne nokasareJisi axmadarsl meronoM Kiaemana u Jlesopmar»

OOBbscHUTE X0/ SKCIIEPUMEHTA U PE3YJIbTaThl pacyeTa.

2. HazoBute nporueccsl, IPOUCXOIAIINE C ra30M, B X0JI€ IKCIIEpUMEHTa U U300pas3uTte

UX rpauuecku.

3anumure ypaBHEHUS JUIs BBIBOJA (OPMYIIBI TOKa3aTels ainadaTsl.

4. TlpomeMoOHCTpUPYiiTE BO3MOXHOCTh TpuMeHeHus cpensl MicrosoftExcel (wmu apyroit
cpeabl) Ui 00pabOTKU IKCIIEPUMEHTAIBHBIX JTAHHBIX.

5. Kak B nanHO#M paboTe MUHUMHU3UPYETCS OTPEIIHOCTh IKCIIEPUMEHTATbHBIX JAHHBIX?

Ne 42 «Onpenesnenue rjiaBHbIX KBAHTOBBIX YHCeJ BO30Y/KICHHBIX COCTOSHHIA

aToMa BOJI0POIa»

1. TloscHuTe yCTpOMCTBO M MPUHLMI PAOOTHI CIIEKTPOCKOIA, UCIOIB3YyEMOT0 B TaHHOU
pabote

2. Tlomyuute Gopmyiy A ONpeNeNuHUs TJIaBHBIX KBAaHTOBBIX YHMCEN BO30YKICHHBIX
COCTOSIHMI aToMa BOJIOPOJa U IPYTHUX BOJOPOIOTIOI0OHBIX aTOMOB

3. TlponemMoHCTpUpY#TE BO3MOXKHOCTH pUMeHeHuUs cpezpl MicrosoftExcel (wmm npyroii
cpebl) i1t 00pabOTKH HKCIIEPUMEHTATBHBIX TAHHBIX

=

w




0) ITopsinok mpoBeneHNsI NPOMEKYTOYHOM aTTECTALMH, TOKA3aTeJIH U KPUTEPUH
OLICHMBAaHUS:

ITpomexyTOUHas aTTeCTAlUs 10 TUCIUILTHHE «DHU3HMKay» BKIIOYACT TEOPETHYECKHUE BOIPOCHI,
MO3BOJIAIOMKUC OUCHUTL YPOBCHb YCBOCHUA O6yanOH_[I/IMI/ICSI 3HaHHﬁ, U MPAKTUYCCKHUC 3a/IaHUA,
BBISBIISIIOIINE CTETIEHb C(hOPMHUPOBAHHOCTH YMEHUH U BIIaJICHHUMNA, IIPOBOAUTCS B (hopMe sK3aMeHa
(1xypc, nBa 9K3aMeHa).

DK3aMeH 10 JAHHOW AMCUUIUIMHE POBOAUTCS B YCTHOH (popMe MO IK3aMEHALIMOHHBIM OHIeTaM,
KQKJIbII U3 KOTOPBIX BKIIFOUAET 2 TEOPETUUECKUX BOIPOCA U OJTHO IPAKTUYECKOE 3aJaHNE.

Ilokazamenu u Kpumepuu oueHueanus IK3amena:

— Ha OLIEHKY «OTJIMYHO» (5 6ayioB) — 00ydarouuiics 1eMOHCTPUPYET BBICOKUI YPOBEHb
c(OpPMHUPOBAHHOCTH KOMIIETEHIIUH, BCECTOPOHHEE, CUCTEMAaTHUECKOE U IITyOOKOe 3HaHUE
yueOHOro MaTepuaa, CBOOOAHO BBIIOJIHSET IPAKTUYECKUE 3aJaHUs], CBOOOJHO OIIEPUPYET
3HAHUSAMM, YMEHUSIMH, IPUMEHSET UX B CUTYalUsIX IIOBBILIEHHOMN CII0)KHOCTH.

— Ha OIEHKY «Xopo1io» (4 6amia) — o0yJarouuiicss IeMOHCTPUPYET CPEIHHI YPOBEHb
C(l)OpMI/IpOBaHHOCTI/I KOMHGTCHLII/II;’IZ OCHOBHBIC 3HAHHW, YMCHUS OCBOCHLI, HO JOITYCKAKOTCA
HEC3HAYUTCIIbHBIC OH_II/IGKI/I, HCTOYHOCTH, 3aTPYAHCHHUA IIPU AHATITUTUYICCKUX OIICpallUuAX, IICPEHOCC
3HAaHUU U YMCHI/Iﬁ Ha HOBLIC, HCCTAHAAPTHBLIC CUTyalluu.

— Ha OLIEHKY «yAOBJIETBOPUTEJIBHO» (3 Oaia) — 00yJaromuiicst IeMOHCTPUPYET MOPOTOBBIH
ypoBeHb CHOPMUPOBAHHOCTH KOMITETEHIUI: B X0/1€ KOHTPOJIbHBIX MEPOIIPUATHI TOIMYCKaIOTCS
OLIMOKY, MPOSIBIISIETCS. OTCYTCTBUE OTAENIbHBIX 3HAHWN, YMEHUHN, HABBIKOB, 00yUaroLUICs
UCIIBITHIBACT 3HAYUTENbHbIE 3aTPYJHEHUS IIPU ONEPUPOBAHUM 3HAHUSAMH U YMEHUSAMHU IIPU UX
IIEpPEHOCE HAa HOBbIE CUTYALUH.

— Ha OLIEHKY «HeY/I0BJIeTBOPHUTEJbHO» (2 0ayuia) — 00ydaromuics JeMOHCTPUPYET 3HAHUS He
6onee 20% TeopeTUYECKOro MaTepuaa, J0MyCKaeT CyIleCTBEHHbIE OIIMOKH, HE MOXKET M0Ka3aTh
UHTEJUIEKTYaJIbHbIE HABBIKU PEIIEHUs MPOCTHIX 3a/1a4.

— Ha OLICHKY «HeYA0BJIeTBOPUTEIbHO» (1 0amT) — 00ydJarommiicss He MOXKET MOKa3aTh 3HAHUS HA
YpOBHE BOCTIPOU3BEACHHS U 00bsACHEHUSI HHPOPMAIIUHU, HE MOKET NTOKa3aTh MHTEIUIEKTyaIbHbIe
HaBBIKU PEIICHHSI MPOCTHIX 3aad.
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