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JIner akryaauszanuu padoueil mporpaMmbl

Pabouas nmporpamma nepecMoTpeHa, o0cyxaeHa u ogodpena st peanmsanuu B 2022 - 2023
y4eOHOM roy Ha 3acenanuu kadeapel DOu3uKu

[Ipotokom ot 20 . Ne

3aB. kadeapoii M.B.XpKmec

Pabouast mporpamMma repecMoTpeHa, 00CyKaeHa u 0100peHa s peanusaruu B 2023 - 2024
yueOHOM rofy Ha 3aceqaHuu Kadeapel DOHU3UKU

[Iporokom ot 20 1. Ne

3aB. kadeapoii M.B.XpKmec

PaGouast mporpamMmma repecMoTpeHa, 00CyKaeHa u 0100peHa s peanuzamnuu B 2024 - 2025
y4eOHOM roy Ha 3aceqanuu Kadeapslr DOHU3UKU

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

Pabouas mporpamma nepecMoTpeHa, 00cyxaeHa u ogoopena st peamszanuu B 2025 - 2026
y4eOHOM roy Ha 3aceqanuu kadeapsl Dusnuku

IIporokomor 20 . Ne
3aB. kadeapoii M.b. Apkynuc

Pabouas mporpamma nepecMoTpeHa, 00cyxaeHa u ogoopena st peamszanuu B 2026 - 2027
y4eOHOM rojy Ha 3acenanuu kadeapel Du3uku

IIporokomor 20 1. Ne

3aB. kadenpoit M.B.KpKmec




1 Iles1u ocBOCHUS TN CHMILTHHBI (MOYJI51)

Hensimu  ocBoeHUsT NUCHUIUIMHBI (Monyisi) «@Pu3uka» SBISAIOTCA: MpUOOpeTeHHe
CTyJICHTaMH 3HAHHNA 00 OOIIMX 3aKOHOMEPHOCTSX SIBIICHUU MPHUPOABI HA OCHOBE (PU3NUYCCKUX
MPUHIIMIIOB, TO3BOJISIONIMX OPUEHTUPOBATHCS B IOTOKE HAYYHON U TEXHUYECKOU MH(pOpMaLIUU U
00eCreYnBarOIINX BO3MOXHOCTh WX MCIIOJIH30BAHUS MIPU PEIICHUN MPUKIIAIHBIX 33/1a4, a TAKXKe
B HayyHOM M TNPOU3BOACTBEHHON JEsATENbHOCTH; (POPMUPOBAHHME YMEHUU ONEPUPOBATH
MOHSITHSIMH, 3aKOHAMH ¥ MOJICIISIMU (DH3UKHU; pa3BUTHE Y CTYJACHTOB HAYYHBIX MPEACTABICHUN O
eAMHON (U3NYECKON KapTUHE MHpa M OBJaJeHHE HEOOXOAMMBIM M JIOCTATOYHBIM YPOBHEM
OOIIEKYIBTYPHBIX U MPO(EeCcCHOHANBHBIX KOMIIETCHIIUN B COOTBETCTBHH ¢ TpeboBanusmMu OI'OC
BO 1o nanpasnenuto noarotopku 01.03.02 "[Ipukinagnas maTemaTuka 1 “tHGopMaTuka'.

2 MecTo TMCHHMIIMHBI (MO/1YJIsI) B CTPYKTYpe 00pa3oBaTe/bHOil POrpaMMbl

Jucrumirna dusnka BXOAWUT B 4acTh Y4eOHOro IulaHa (OPMHUPYEMYIO YYaCTHUKAMH
00pa3oBaTeNbHBIX OTHOLICHUH 00pa30BaTEIbHOIN IPOTPAMMBI.

JIns  w3ydeHWs ~ TUCHUIUIMHBI ~ HEoOXOoXuMbl  3HaHUs  (YMEHUS,  BIAJCHHSA),
c(OpMHUPOBAHHBIC B PE3Y/IbTATE U3YUCHHSI JUCITUTUTUH/ IPAKTUK:

OnemeHTapHast pU3NKa

MeTtoanka MOArOTOBKY IIKOIBHOTO (PH3HMUECKOTO SKCIIEPUMEHTA

Maremaruyueckuii ananms3

3nanus (YMEHHs, BIAJICHUS), TOJyYCHHbIE NMPH M3YyYCHUU TAHHOW NUCIMILIMHBI OyIyT
HEOOXOMMBI [T U3YUCHHS TUCIUTUINH/TIPAKTHK:

Meroayka opraHu3alii BHEYPOUHOM IESATEIBHOCTH IO MaTEMaTHKE U (pU3nKe

[IpakTHKyM 1O pEIICHHIO 3a/1a4 MTOBBIIICHHOH CII0KHOCTHU HIKOJIBHOTO Kypca (pr3uku

[TpakTHKyM perieHus OJMMITNaIHbIX 3324 [0 pU3NKe

[TpousBoacTBeHHAS - IeJaroruyeckas MpakTuka rno Gpusnke

MeTtoanka TOATOTOBKY YYaIIUXCsl K UTOTOBOM aTTECTAIlN

MeTtoauka o0y4ueHus pu3mKe B MIKOJIE

3 Komnerenuun ody4aromierocs, popMmupyembie B pe3y/ibTaTe 0CBOCHUS

AUCHUILIMHBI (MOAYJIS1) ¥ IJIAHUPYEMble Pe3yJIbTAThl 00yueHu st

B pesynpraTe OCBOEHMSI JUCHMIUIMHBI (MOayis) «Du3uka» o0ydaromuiicss TOJKeH
001aaTh CIeAYIOIUMU KOMIETEHIMSMMU:

KO,[[ HHJAUKATOpa I/IHI[I/IKaTOp JOCTHIXKXCHHUA KOMIICTCHIIMH

[TK-1 CrnocobeH peann3oBbIBaTh MEIArOrHUYECKHUil MPOILECC C MCIONIb30BAHHEM COBPEMEHHBIX
00pa3oBaTeNbHBIX TEXHOJOTHIM B OPTaHU3ALIUSIX CPETHEr0 OOIIEro 00pa3oBaHus

[IK-1.1 OrneHuBaeT MEAArorMuecKyr0) CHUTYalMI0 C TO3UIMH HEOOXOJWMOCTH U
BO3MOKHOCTH €€ KOPPEKIHHU

IK-1.2 Pemaer  oOpa3oBarenpHble  3ajaud  HAa  OCHOBE  COBPEMEHHBIX
00pa30BaTENILHBIX TEXHOIOTHI

ITK-1.3 OcCymecTBISIET KOHTPOJIb PE3YIBTATOB U KOPPEKTUPOBKY MEAArOrHYECKOTO
BO3JICMICTBUS

[IK-2 CrocoOeH Ha OCHOBE COBPEMEHHBIX TEXHOJIOTHHA pa3padaTbiBaTh W PEATU30BHIBATH
METOIMYEecKOoe o0ecrneueHne YIeOHbIX PHU3NIECKUX JUCIUTUIHH

[1K-2.1 AHanu3upyeT aKTyaldbHBIH YPOBEHb TIOJATOTOBKM OOYYarOMIMXCS TIO
(OU3MYECKUM JUCIUILIMHAM, OIIPEIeIISIET 30HY UX OJIMKalIIero pa3BUTH
[1K-2.2 Pemraer Ha oCHOBE COBpeMEHHBIX 00pPa30BaTEIbHBIX TEXHOJIOTHI 331a4H TI0

IUIAHUPOBAHMIO, pa3paboTke ¥ pealu3alud  [porpamMm  y4eOHBIX
(bu3NYECKUX UCLMILIUH

[TK-2.3 OcymiecTBIsSIET KOHTPOJIb Pe3yJIbTaTOB O0YUCHHUS YIAIUXCS 10




|¢)H3quCKHM JUCLIUILIMHAM




4. CTpyKTypa, 00bEéM U coep:KkaHue TUCHUIIMHBI (MOAYJIs)
OO0mas TpyI0€MKOCTh JUCIUIIIMHBI COCTABIISIET / 3a4E€THBIX €IWHUIl 252 akaja. 4acoB, B TOM
qyuce:
— KOHTaKTHas paborta — 123,6 aka. 4acosB:
—aynuropHas — 116 akan. 9acos;
— BHeayIuTOpHas — /7,6 akaJl. 4acoB;
— caMOCTOsITeNIbHAS paboTa — 57 akaj. 4acos;
— B (hopMe MpaKkTUIECKOM o AroToBku — 0 akaj. Jyac;,
— MOJrOTOBKA K Kk3ameny — /1,4 akan. yac

dDopMa aTTCCTalluH - OK3aMCH

AynuropHas ) s
o | xonraxtHas pabota E 3 dopma TEKyIIEero
=
N B aKaj. yacax o Bun KOHTPOJIS
Paznen/ tema 3 (B axaz. vacax) E B . P Kon
S 3 ©|caMOCTOSATENILHOM | ycreBaeMOoCTH U
JACIUTUTAHBI 5 [ . | xoMnereHuun
O 2 £ paboThI MIPOMEKYTOUHOM
nal. | mpakT. | 3 Q&
Tlex. Z'g aTTecTaluuu
3aH. 3aH. | O &
1. MexaHuka
ITogroroBka k
n1abopaTopHBIM 3amura
pabotam; pemieHre| 1abOPaTOPHBIX IK-1.1
JIOMAIIHUX 3a]1a4; pabort; cnaya K 1'2’
. )
MIOJTOTOBKA K OMAIITHHX 3a71ad;
11 Kunemarnueckue A A s TK-1.3,
3 3/11 2 JKCHpecc — JKC-TIpecce —
MIPENICTaBICHUS MEXaHUKHI TIK-2.1,
KOJUIOKBHYMaM; KOJUIOKBUYMBI;
IK-2.2,
BhinosiHenue M/13. cnavya UJ13. K-2.3
IIpopaboTka [IpoBepka '
KOHCIIEKTA JICKIUH KOHCIICKTOB.
U y4. IOCOOUA.
7
IloaroroBka k
nmabopaToOpHEIM 3ammura
paboram; pemienue| J1abOpaTOPHBIX K-1.1
JIOMAIIHUX 3a]1a4; pabort; cnaua K 1'2’
MOATOTOBKA K OMAalIHUX 3a7a4; s
1.2 JluHamuueckue A A Aas; TIK-1.3,
3 321 2 JKCHpecc — JKC-TIpecc —
MIPUHIIUATIE MEXaHUKU TIK-2.1,
KOJIJIOKBUYMaM; KOJUTOKBUYMBI;
TK-2.2,
BemonHenne NJ13. cnaga MJ13. MK-2.3
ITpopaboTka ITposepka '
KOHCIEKTa JICKIUH KOHCIIEKTOB.
U y4. IOCOOHUH.




TToaroroBka k

1a60paTOPHBIM 3amuTa
paboTam; pemieHre| 1a0OPaTOPHBIX MK-1.1
JIOMAaIIHUX 3a/]a4; pabort; cnaya HK-ll 2’
1.3  3akoHBI  COXpaHCHUS TOATOTOBKa K JIOMAIIHKX 33/1a4, TIK-1.3,
3 321 2 JKCHpecc — JKC-TIpecc —
(hU3NYECKUX BEITMYHH TIK-2.1,
KOJIJIOKBUYMaM; KOJIJIOKBUYMBI, IK-2.2
BeITOJTHEHME M]13. coaua MJ13. HK-Z. 3’
IIpopaboTka ITposepka '
KOHCIIEKTA JIEKIIHI KOHCIIEKTOB.
U y4. TOCOOHH.
ITogroroBka k
nabopaTopHBIM 3amura
pabotam; pemieHne| 1abOpPaTOPHBIX K-1.1
JIOMAIITHKUX 3a/1a4; pabort; cnaua HK-1l2,
IMOJITOTOBKA K JIOMAIIHUX 3a]1a4; o
TIK-1.3,
1.4 luHamMKKa TBEpJOTO Tela 3 3/11 3 JKCHpece — JKC-TIpecc — K21
KOJIJIOKBUYMaM; KOJIJIOKBUYMBI; s
TIK-2.2,
BeImtosTHeHHE M/13. cnava MJI3. K-2.3
IIpopaboTka [TpoBepka '
KOHCIIEKTA JIEKIHI KOHCIIEKTOB.
U y4. TOCOOHH.
ITogroroBka k
nabopaTopHBIM 3amura
paboTam; pemieHre| 1abOPaTOPHBIX K-1.1
JOMAIIIHHUX 3a/1a4; pabort; cnaua HK-1.2’
MHOATOTOBKA K JIOMAIIHUX 3a]1a4; o
TIK-1.3,
1.5 Konebanust 1 BOJHBI 3 3/11 2 JKCHpecc — JKC-TIpece — K21
KOJUTOKBUYMaM; KOJUTOKBUYMBI; )
TIK-2.2,
BeInoaHenue NJ13. cnayga UJI3. TK-2.3
IIpopaboTka [IpoBepka '
KOHCITEKTa JICKI[Hi KOHCIIEKTOB.
U y4. IOCOOU.
HWroro no pazneny 15 15/71 | 11
2. Monekynsapuas ¢Qusuka u
TEPMOJIMHAMHUKA
ITogroroBka k
nabopaTopHbIM 3amura
pabotam; pemieHue| J1abopaTOpPHBIX K-1.1
JIOMAIITHUX 3a/1a4; pabort; cnaua HK-1.2Y
2.1 HOATOTOBKA K JNIOMAIIHUX 3a]1a4, o
TIK-1.3,
MonekyssipHO-KUHEeTHYeCKas | 7 3 321 2 JKCHpecc — JKC-TIpece — K21
TEOPHsI UCATBHBIX Ta30B KOJIJIOKBUYMaM; KOJIJIOKBUYMBI, )
TIK-2.2,
BeinostHeHHE MJ13. cnava UJI3. MK-2.3
IIpopaboTka [IpoBepka '
KOHCIICKTa HCKHI/II‘/II KOHCIICKTOB.

U y4. TOCOOHH.




TToaroroBka k

1a60paTOPHBIM 3amuTa
paboTam; pemieHre| 1a0OPaTOPHBIX MK-1.1
JIOMAaIIHUX 3a/]a4; pabort; cnaya HK-ll 2’
MOATOTOBKA K | JOMAIIHUX 3ajad; HK-1.3,
2.2 OCHOBBI TEPMOANHAMUKH 321 9KCIIPECC — 9KC-Ipece — MK-2 1’
KOJUIOKBHYMaM; KOJUIOKBUYMBI; HK-2.2,
BeImonHenue NJ13. crnaga UJ13. MK-2 3’
IIpopaboTka ITposepka '
KOHCIEKTa JICKIU KOHCIIEKTOB.
U y4. TOCOOHH.
IloaroroBka k
nabopaTopHBIM 3amura
pabotam; pemieHne| 1abOpPaTOPHBIX K-1.1
JIOMAIITHKUX 3a/1a4; pabort; cnaua HK-1l2,
23 PeatbibLe — MOJrOTOBKa K | IOMAIIHUX 3a]ay; IK-1.3,
. 2/11 9KCIpecc — JKC-TIpecc —
JKUIKOCTHU U TBEPJBIE TENa . . TIK-2.1,
KOJIJIOKBUYMaM; KOJUTOKBUYMBI; IK-2.2
BeinoaHenne MJ13. caayga MJI3. TTK-2 3’
IIpopaboTka [TpoBepka '
KOHCIEKTa JICKIUH KOHCIIEKTOB.
U y4. IOCOOHUH.
Hroro no pazneny 8/51
3. DIEKTPUYECTBO U MarHeTU3M
IToaroroBka k
nabopaToOpHEIM 3ammura
paboram; pemienue| J1abOpaTOPHBIX K-1.1
JIOMaIlIHUX 3a]1a4; pabot; cnaua HK-1.2’
MOATOTOBKA K JIOMAIIHUX 3a]1a4; HK-1.3’
3.1 DnekTpocTaTruka 3/11 JKCITpece — JKCc-TIpecc — K-2 1’
KOJIJIOKBUYMaM; KOJIJIOKBUYMBI; MK-2. 2’
BeITTOTHEHHE M/13. cnava MJI3. TK-2 3’
IIpopaboTka IMposepka '
KOHCIEKTa JICKIUH KOHCIIEKTOB.
U y4. IOCOOHUH.
7
IloaroroBka k
nabopaTopHbIM 3amura
paboTam; penieHre| 1abopaTOPHBIX K-1.1
JIOMAIITHUX 3a/1a4; pabort; cnaua HK-1.2Y
32 MocTosHHb MOATOTOBKA K | JOMAIIHHX 33]ad; TK-1.3
. 321 JKCHpece — JKC-TIpecc —
SIEKTPUIECKUI TOK TIK-2.1,
KOJUIOKBHYMaM; KOJUIOKBUYMBI;
TK-2.2,
BeinonHenue MJ13. coaua MJ13. K-2.3
IIpopaboTka [IpoBepka '
KOHCIIEKTa J'ICKHI/II‘/’I KOHCIICKTOB.

U y4. TOCOOHH.




TToaroroBka k

1a60paTOPHBIM 3amuTa
paboTam; pemieHre| 1a0OPaTOPHBIX MK-1.1
JIOMAaIIHUX 3a/]a4; pabort; cnaya HK-l: 2’
MOJITOTOBKA K | JIOMAIIIHUX 3a]1a4; HK-1.3,
3.3 MarnutHOe mome 3 3/ | 21 9KCIIPECC — 9KC-Ipece — MK-2 1’
KOJIJIOKBUYMaM; KOJIJIOKBUYMBI, HK-2.2,
BeImonHenue NJ13. crnaga UJ13. MK-2 3’
IIpopaboTka ITposepka '
KOHCIIEKTA JISKIUH KOHCIIEKTOB.
U y4. TOCOOHH.
Tloaroroska k
nabopaTopHBIM 3amura
pabotam; pemieHne| 1abOpPaTOPHBIX K-1.1
JIOMAIITHKUX 3a/1a4; pabort; cnaua HK-1l2,
3.4 DNeKTpOMarHuTHas MOATOoTOBka K AOMAITTHHX 347184, TIK-1.3,
— 2 3/11 2 JKCHpece — . JKC-TIpecc — . NK-2.1,
KOJIJIOKBUYMaM; KOJUTOKBUYMBI; IK-2.2
BeinoaHenne MJ13. caayga MJI3. TTK-2 3’
IIpopaboTka [TpoBepka '
KOHCIICKTA JICKIMI KOHCIICKTOB.
U y4. TOCOOHH.
ITogroroBka k
nabopaTopHBIM 3amura
paboram; pemienne| J1abopaTOPHBIX K-1.1
JOMAIIIHUX 3a/1a4; pabort; cnaua HK-1.2’
3.5 DNeKTpOMarHUTHbIC 3 31U 5 H;)f;);(ég:aj( Hoﬁiziﬁ)é:cafaq’ TIK-1.3,
K0JIEOAHHS U BOJIHBI T1K-2.1,
KOJIJIOKBUYMaM; KOJIJIOKBUYMBI, [K-2.2
BeInoaHenue NJ13. cnayga UJI3. TTK-2 3’
IIpopaboTka [IpoBepka '
KOHCIIEKTA JICKIMH KOHCIICKTOB.
U y4. IOCOOU.
Hroro no pazaeny 14 15/61 | 10,1
Hroro 3a cemectp 38 38/181 | 28,1 SK3aMeH
4. Ontuka
IToaroroBka k
1a6opaTopHBIM 3amura
paboram; pemienne| J1aboOpaTOPHBIX K-1.1
JIOMAaIIIHUX 33724, pabot; caaga HK-ll 2'
4.1 DEeMEHTHI IMOJTOTOBKA K JIOMAIIIHUX 3a]1a4; HK-ll 3’
TE€OMETPHUECKOM 51 2 2/141 | 3 JKCIpece — 3KC-TIpece — HK-2.1Y
2JIEKTPOHHOH ONTHUKU KOJUIOKBUYMaM; KOJUTIOKBUYMBI; HK-Z: 2’
BemonHenne NJ13. cnaga MJ13. K-2 3'
IIpopaboTka Iposepka '
KOHCIIEKTA JICKIMH KOHCIICKTOB.

U y4. IOCOOHH.




TToaroroBka k

1a60paTOPHBIM 3amuTa
paboTam; pemieHre| 1a0OPaTOPHBIX MK-1.1
JIOMAaIIHUX 3a/]a4; pabort; cnaya HK-ll 2’
MOJITOTOBKA K | JIOMAIIIHUX 3a]1a4; HK-1.3,
4.2 NnTepdepennus ceera 2/1,41 9KCIIPECC — 9KC-Ipece — MK-2 1’
KOJIJIOKBUYMaM; KOJIJIOKBUYMBI, HK-2.2,
BeImonHenue NJ13. crnaga UJ13. MK-2 3’
IIpopaboTka ITposepka '
KOHCITEKTa JICKIMH KOHCIIEKTOB.
U y4. TOCOOHH.
Tloaroroska k
nabopaTopHBIM 3amura
pabotam; pemieHne| 1abOpPaTOPHBIX K-1.1
JIOMAIITHKUX 3a/1a4; pabort; cnaua HK-1l2,
MOJrOTOBKa K | IOMAIIHUX 3a]ay; '
TIK-1.3,
4.3 Tudpakuus cBera 2/1,41 JKCHpece — JKC-TIpecc — K21
KOJIJIOKBUYMaM; KOJUTOKBUYMBI; '
TK-2.2,
BeImtosTHeHHE M/13. cnava MJI3. K-2.3
IIpopaboTka [TpoBepka '
KOHCIICKTA JICKIMI KOHCIICKTOB.
U y4. TOCOOHH.
ITogroroBka k
nabopaTopHBIM 3amura
paboTam; pemieHre| 1abOPaTOPHBIX K-1.1
JOMAIIIHHUX 3a/1a4; pabort; cnaua HK-1.2’
4.4 BsaumoneiicTBue MHOATOTOBKA K JIOMAIIHUX 3a]1a4; HK-1.3’
JIEKTPOMArHUTHBIX BOJH C 2/1,41 9KCIpecc — JKC-TIpece — HK-le’
BEIIIECTBOM KOJIJIOKBUYMaM; KOJIJIOKBUYMBI, '
TIK-2.2,
BhinosiHenue M/13. cnavya UJI3. K-2.3
IIpopaboTka [IpoBepka '
KOHCIIEKTA JICKIMH KOHCIICKTOB.
U y4. IOCOOU.
TToaroroBka k
nabopaToOpHEIM 3ammura
paboram; pemienue| J1abOpaTOPHBIX K-1.1
JIOMAIIHUX 3a]1a4; pabort; cnaua HK-ll 2’
MOATrOTOBKA K JIOMAaIIHUX 3a]1a4; '
TIK-1.3,
4.5 Tonsipu3arus cBeta 2/1,41 3KcHpece — 3KC-TIpece — MK-2.1
KOJUIOKBUYMaM; KOJUTIOKBUYMBI; '
T1K-2.2,
BemonHenne NJ13. cnaga MJ13. MK-2.3
IIpopaboTka ITposepka '
KOHCIIEKTA JICKIMH KOHCIICKTOB.

U y4. IOCOOHUH.




TToaroroBka k

1a60paTOPHBIM 3amuTa
paboTam; pemieHre| 1a0OPaTOPHBIX MK-1.1
JIOMAaIIHUX 3a/]a4; pabort; cnaya HK-ll 2’
46 Ksawrosas mppona MOATOTOBKA K | JIOMAIIHUX 3a/1ad,; NK-1.3,
2 2141 3 JKCHpecc — JKC-TIpecc —
W3JTY4CHHS TIK-2.1,
KOJIJIOKBUYMaM; KOJIJIOKBUYMBI, IK-2.2
BeITOJTHEHME M]13. coaua MJ13. HK-Z. 3’
IIpopaboTka ITposepka '
KOHCITEKTa JICKIMH KOHCIIEKTOB.
U y4. IOCOOHH.
HUroro no pazaeny 12 12/8,41| 17
5. AtomuHas ¢wusuka. Dusuka
aTOMHOTO S/Ipa W DJIEMEHTapHbBIX
YACTHII
ITogroroBka k
nabopaTopHBIM 3amura
paboTam; pemieHre| 1abOPaTOPHBIX K-1.1
JIOMAIIIHUX 3a]1a4; pabort; cnaya HK-1l2,
ITOJTOTOBKA K OMAIITHUX 3a/]a4; s
5.1 Teopus aroma BoaOpoOIa A A Aat, TIK-1.3,
2 2/1,41 | 3 JKCIIpece — 3KCc-TIpecc —
o bopy . . [K-2.1,
KOJUTOKBUYMAaM; KOJUTOKBUYMBI; IK-2.2
BeinoaHenune MJ13. caaga MJI3. HK-ZI 3’
ITpopaboTka ITposepka '
KOHCIIEKTA JIEKIIHIH KOHCIIEKTOB.
U y4. TOCOOHH.
TToaroroBka k
nabopaTopHBIM 3amura
pabotam; pemieHue| J1abopaTOpHBIX K-1.1
JOMAIITHHUX 3a/1a4; pabort; cnaua HK-1.2’
5.2 OCHOBEBI KBaHTOBOM TIOrOTOBKA K AOMALIIHHX 3a/1at, TIK-1.3,
8 2 2/1,41 | 3 JKCIIpecc — 3KCc-TIpecc —
TEOPHH AaTOMOB TIK-2.1,
KOJIJIOKBUYMaM; KOJIJIOKBUYMBI, IK-2.2
BeInoHenue NJ13. cnayga UJ13. HK-Z. 3’
IIpopaboTka [IpoBepka '
KOHCITEKTA JICKIMH KOHCIIEKTOB.
U y4. IIOCOOU.
TToaroroBka k
1abopaTopHBIM 3amura
paboram; pemienue| J1aboOpaTOPHBIX MK-1.1
JIOMAaIIIHUX 33724, pabot; caada HK-1.2’
MOATOTOBKA K JIOMAIITHUX 3a7a4; S
TIK-1.3,
5.3 ®usuka aTOMHOTO spa 2 2/141 | 3 IKCITpece — JKc-TIpecc — K-2.1
KOJIJIOKBUYMaM; KOJIJIOKBUYMBI; )
TIK-2.2,
BeITTONTHEHME M/J13. cnava MJI3. MK-2.3
IIpopaboTka ITposepka '
KOHCIIEKTA JIEKIIHI KOHCIIEKTOB.

U y4. IOCOOHUH.




TToaroroBka k

1a60paTOPHBIM 3amuTa
paboTam; pemieHre| 1a0OPaTOPHBIX
TIK-1.1,
JOMaIIHUX 33124, pabot; cnaya K-1.2
MOJITOTOBKA K | JIOMAIIIHUX 3a]1a4; HK-llS,
5.4 DnemeHTapHBIE YaCTHIIBI 2 2/141 | 2,9 JKCHpecc — JKC-TIpecc — HK-ZI 1’
KOJIJIOKBUYMaM; KOJIJIOKBUYMBI, HK-2l2,
BeImonHenue NJ13. crnaga UJ13. o
TK-2.3
IIpopaboTka ITposepka
KOHCIEKTa JICKIU KOHCIICKTOB.
U y4. TOCOOHH.
Hroro no pasaeny 8 8/5,611 | 11,9
HWroro 3a cemectp 20 20/141 | 28,9 JK3aMeH
Wroro no aucuuminnae 58 58/3211| 57 9K3aMeH




5 O0pa3oBaTte/ibHbIE TEXHOJIOTHH

[Ipn peanuzanuu pa3IUYHBIX BHUIOB y4ueOHOH paboTel HambOosee d(QeKTUBHBIC
pe3yibTaThl OCBOCHUS IUCUUIUIMHBI «®Du3uka» Hal0T TpaaulUoOHHBIE 00pa30BaTENbHBIC
TEXHOJIOTMM,  TEXHOJOTMU  MPOOJEMHOro  OOYy4YeHMs, HMHTEPAKTUBHBIE  TEXHOJIOTUU,
UH(POPMALMOHHO-KOMMYHUKAIIMOHHBIE 00pa30BaTeIbHbIC TEXHOJIOTHH.

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

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

[IpakTuueckoe 3aHsATHE, MOCBSIIEHHOE OCBOSHUIO KOHKPETHBIX YMEHUU M HABBIKOB I10
NPEUIOKEHHOMY aJITOPUTMY.

JlaGoparopHasi paboTa — opranuzanus yueOHo! paboThl C peaIbHBIMU MaTepPHUAIbHBIMU U
UH(POPMALIMOHHBIMA OOBEKTaMH, HKCIEPUMEHTAIbHAs pPadOTa C aHAJIOTOBBIMH MOJCIISIMHU
peabHbIX 0OBEKTOB.

2. ®opMbl yU€OHBIX 3aHATHH C UCIIOIB30BAaHUEM TEXHOJIOTHH TPOOIEMHOTO O0yUCHHS:

[IpoGnemHas nekmuss — UW3IOXKEHUWE MaTepuaa, IMpeanoyiaraloee MOCTaHOBKY
NpoOJEeMHBIX M JUCKYCCHOHHBIX BOIIPOCOB, OCBEIICHHE pA3IMYHBIX HAy4YHBIX IOJXOJIOB,
ABTOPCKHE KOMMEHTApUH, CBSI3aHHBIE C PA3IMYHBIMU MOJEISMHU MHTEPHPETAIUU H3y4aeMOTo
Marepuaa.

[IpakTuueckoe 3aHaTHe B ¢GopMe NPAKTHKyMa — OpraHu3anus y4deOHO paboThl,
HalpaBJ€HHAsT Ha peIIeHHUE KOMIUIEKCHOMW y4eOHO-TI03HABATENbHON 3a/ayu, TpeOyromen oT
CTyJ€HTa IPUMEHEHHUS KaK HAyYHO-TEOPETUUECKUX 3HAHUM, TaK U MPAKTUYECKUX HABBIKOB.

3. @opMBbI YIeOHBIX 3aHATHI C UCTIOIB30BAHUEM CIICIIHATTU3NPOBAHHBIX HHTEPAKTHBHBIX
TEXHOJIOTHM:

Jlekumst «oOpaTHOM CBS3M» — JEKIHMS—IPOBOKANMS (M3JI0KEHHE MaTepHajia ¢ 3apaHee
3arIaHuPOBAHHBIMU OLIMOKAMH ), IEKIUA-0ece 1, TeKIUsI-TUCKYCCHSI.

4. ®opMbl YIeOHBIX 3aHITHN C HCIIOJIB30BaHHEM HH(POPMALMOHHO-KOMMYHUKAITMOHHBIX
TEXHOJIOTHIA:

Jlekuus-Bu3yanu3anusi — U3JI0XKEHUE COAEP)KaHUS COMPOBOXKAAETCS Ipe3eHTaLueH
(memMoHCTparmel y4eOHBIX MaTepHAIOB, TPEJICTABICHHBIX B Pa3IMYHBIX 3HAKOBBIX CUCTEMaX, B
T.4. WUTIOCTPATUBHBIX, IPahUUEeCKUX, ayH0- U BUIEOMATEPHATIOB).

[IpakTnyeckoe 3aHsTHE B (OpME TMPE3CHTAIMH — TIPEJACTABICHUE PE3yIbTaTOB
NPOEKTHON MJIM MCCIIEI0BATEIbCKON JEATEIbHOCTH C UCIOJIb30BAaHUEM CIELHaTIM3MPOBAHHBIX
IPOTPAMMHBIX CPE/I.

6 YueOHO-MeTOAMYeCcKOe o0ecriedeHUe CAMOCTOSITeJIbHOI PadoThI 00y4aKoIHXCs
[Ipencrasneno B mpunoxxeHuu 1.

7 OneHoYHbIe CPeICTBA A5 NPOBeJeHUsI IPOMEKYTOYHOM aTTecTaluu
IIpencraBieHbl B IPUIIOKEHUH 2.

8 YueOHo-MeTOAMYeCcKOe H HH(POPMAIMOHHOE 00ecnedeHrue TUCIUIITHHBI (MOTYJIs1)

a) OcHoBHas TUTEpaTYypa:

1. Jemuauenko, B.M. ®usuka [DnexkrponHsiii pecypce] : yueonuk / B.U. [lemumuenko,
N.B. lemunuenko. — 6-e u3z., nepepad. u gon. — M.: UHOPA-M, 2016. — 581 c. — Pexxum
no-cryma: http://znanium.com/bookread2.php?book=469821 — ISBN:978-5-16-010079-1.

2. Ky3neno, C.M. ®usmka: Mexanuka. MexaHudeckne KoyieOaHUS W BOJHBEIL
Mosekymsipras ¢pusuka. TepMmoanHamuka [DnekTpoHHslii pecype] : Yuebnoe mocobue / C.1.
Ky3Henos. - 4-e u3a., ucnp. u gomn. - M.: By3osckuii yue6uuk: HUL] UH®PA-M, 2014. - 248 ¢c. —
Pexxum nocryna: http://znanium.com/bookread2.php?book=412940 — ISBN



978-5-16-101026-6

3. Kyznernos, C.1. ®u3uka: OCHOBBI MJIEKTPOIUHAMUKHI. DIEKTPOMArHUTHBIE KOJICOAHUS
U BOJIHBI [ DnieKTpoHHBIH pecypc] : Yueonoe nmocobue / C.1. Ky3Henos. - 4-e usj., ucrp. 1 JIOIl. -
M.: Bysosckuit yueonmk: HUI[ HNHODPA-M, 2015. - 231 c¢. — Pexum pgocryna:
http://znanium.com/bookread2.php?book=424601 — ISBN 978-5-16-101657-2

4. Kysneno, C.M. ®usuka. BonHoBas ontmka. KBaHTOBas mnpupoaa H3IyYCHHS.
DJIeMeHTBI aTOMHO# U siziepHON pusuku [DiekTpoHHbIN pecypce] : Yueb. noc. / C.1. Ky3Heros,
AM. Jlunep - 3-e uzn., nepepad. u nom. - M.: Byzos. yue6.: HUL MHDPA-M, 2015 - 212 c. —
Pexxum nocryma: http://znanium.com/bookread2.php?book=438135 — ISBN 978-5-16-100426-5

0) lonoJiHMTEILHASA JIATEpaTypa:

1. Koukun FO.I1. YueGubie 3amaun no ¢usuke [Tekcr] : yuebnoe mocoodue / HO.II.
Koukun, 1.1O. borauesa ; MI'TVY. - Maruutoropck, 2014. - 138 c. : ui., cxemsl, Ta01.

2. Koukwus FO.I1. YueOubie 3a1auu o gusuke [DIeKTpOHHBIN pecype] : yueOHoe mocobue
/ YO.I1. Koukun ; MI'TVY. - Marautoropck : MI'TY, 2015. - 1 snekrpown. onr. auck (CD-ROM).

3. Uepror A.I'. 3amaunuk o pusuke [Tekcr] : [yueoHOe mocobue] / A. T'. UepTos, A. A.
BopoObeB. - 8-¢ uzn., nepepad. u gom. - M. : ®usmaraut, 2008. - 640 c. : ui.

4. Pemenus 3aa4 1o kypcy ooueit ¢pusuku [Tekcer] : yueOHoe nocodue / [H.M. Porayes,
I'. 1O. bamannuna, U. I1. 3aBepmunckuit u np.] ; mox pea. H. M. Porauesa. - 2-¢ u3n., ucnp. -
CIIG. u np. : Jlanb, 2008. - 304 c. : un., rpad., Tadm.

5. CnipaBounuk 1o dusuke. Dopmyiibl, TabmuIel, cxeMsl. [Tekcr] @ mep. ¢ Hem. / mox pen.
X. Mrekepa, mox pen. K. B. CmupnHosa. - M. : TEXHOC®EPA, 2009. - 1262 c. : wi., rpad., Tadm.

6. @upranr E.B. PykoBoacTBO Kk perieHuro 3agad no kypcy obuieit ¢pusuku [Teker] :
yueOHoe nocobue / E. B. @upranr. - 2-¢ uzn., ucnp. - CII0. : Jlans, 2008. - 348 c. : ni.

B) MeToauyeckue ykasaHus:

1. Mexanuka. MonekynsipHas ¢pusnka u TepMmoauHamuka [Tekcr] : mabop. npaktukym /
[E.H. Acramnos, 3.H. boruesa, JI.C. JlomkenkoBa u np.] ; MH-T dHEpPreTMKH M aB-TOMaTUKH
MI'TY, [kad. pusuku]. - Marauroropck, 2011. - 103 c. : mi., rpad., cxemsl, Ta0I.

2. DnektpomarueTu3m. OnTrka [Tekcr] : mabopaTopHblii PaKTUKYM 110 u3uke / [cocT. :
N.1O. boraueBa, B.I'. boukapes, M.H. I'mausarymnmun u np.] ; MITY, kad. ¢usuxu. -
Marnutoropck, 2001. - 77 c. : .

3. Dnektpocratuka. [loctosHHbli TOK. [Tekct] : maboparopusiii npaktukym / [M.B.
Beuepkun, E.E. Enuceesa, C.I'. llleBuenko ; nox pea. M.B. Beuepkuna] ; MI'TY, [kad. pusuxu].
- Marnutoropck, 2011. - : un., Tadm.

4. dusmka atoma, TBEpAOro Teia, sapa [Tekct] : mabopatopHblii TpakKTUKYM 10 (husuke /
[cocT. : C.A. Byrakos, FO.M. [ly6ocapckas, I'.A. dy6ckuit u ap.] ; MI'TY, kad. dusuku. -
Marnuroronck. 2001. - 78 c. : .

r) [Iporpammuoe obecneuenue u UHTepuer-pecypceni:

IIporpammHoe o0ecnieuenune

Haumenosanue I1O Ne noroBopa Cpoxk neiicTBuS TUIICH3UN
MS Windows 7

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




MS Windows 7

Professional (s |[1-757-17 o1 27.06.2017 27.07.2018
KJIACCOB)

MS Office 2007 |y, 135 1117.09.2007 GeccpodHo
Professional

7Zip cB000JIHO pacnpoctpansemoe [10 0OCCCPOUHO
FAR Manager cB0OOAHO pacrpocTtpansemoe 110 OCCCPOYHO

IIpodeccnonanbHbie 0a3bl JaHHBIX U HHPOPMALMOHHbIE CIIPABOYHbIE CUCTEMbI

HasBanwue kypca CchplIKa

DnekTpoHHas 0aza nepuoauveckux u3naHui East View

Information Services, OO0 «1BUCy https://dlib.eastview.com/

ITouckosas cucrema Axanemus Google (Google Scholar) |URL: https://scholar.google.ru/

Nudopmanmonnas cucrema - ExamHOE OKHO JocTyna K

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

9 MaTtepHaJIbHO-TEXHHYECKOE o0ecneueHne TUCHUTLIHHBI (MOLYJIs1)

MaTepI/Ia.HI)HO-TeXHI/I‘-IeCKOe o0OecIieucHue JUCHHUIIIMHBI BKJIIFOYACT:




Y4eOHble ayAUTOpUH TSI TIPOBEACHUS 3aHATHIA JIEKIIMOHHOTO TUMA: MYJIbTUMEIHITHBIE
CpeICTBA XpaHEHUs, TIepeiayll U MpeACcTaBIeHUS HH(OPMAaLIUH.

Yyebnas ayautopuss Uil TpOBeACHHS JabopaTopHbIX paboT: JlabopaTtopus
«MexaHukay:

JlaGoparopHble yCTaHOBKH, U3MEPUTEIbHBIE IPUOOPHI /JIsl BHIIIOJIHEHHUS JIA0OPaTOPHBIX
pabor:
. MaluHa ATBy/Ja,
. QJIEKTPOHHBIN CEKYHIOMED,
. BeIpsiMutens BC-4-12,
. KaTeTOMETP,
. ocrutorpad,
. MaTeMaTU4YECKHIl MasTHUK,
. pu3nuecKuii MasSTHUK,
. 0aIMCTUYECKUI MasITHUK,
. TTYJIH,

10. mucroner,

11. mastauk O6epOeka,

12. na6op rpy3os no 50 r, 100r, 500r,

13. nabop npyxuH.

14. JTaGopaTopHasi yCTaHOBKa JUIs ONpeAeTIeHIs] MOMEHTa HHEPLUKU MaXxOBOro KoJyieca U
CHWJIBI TPSHHSI B OTIOPE.

15. JlaGopatropHas ycTaHOBKa JJsi U3YYEHHS 3aKOHOMEPHOCTEH  KoieOaHMii
MaTEeMaTHYECKOTO MAasITHHKA.

16. MepuTenbHBIN HHCTPYMEHT.

O©CoOoO~NO O WN -

VYyeOHast aynuTopusi Juid IpoBeleHus JjabopaTopHbIX paboT: JlabGoparopus
«MonexynspHas pU3MKa U TEPMOJIUHAMUKAY!

1. JlabGoparopHasi ycTaHOBKa JJisi ONpPENEICHUs] OTHOIIECHUS TEIJIOEMKOCTEH BO3/ayXa
Cp/Cv meTo10M a11abaTHYeCKOTo pacIMpeHHsI

2. JlaGopaTtopHass yCTaHOBKa /IS HW3y4eHHE Ta30BBIX 3aKOHOB; IPOBEpKa
CIIpaBeNIMBOCTH 3akoHa boins-Mapuorra.

3. JJabopaTopHas ycTaHOBKA JIJIsl H3y4eHUS (Da30BBIX TIEPEXOJIOB.

4. JlabopaTopHasi ycTaHOBKa JJIs oIpejiesieHust ko3 duimenTa TMHEHHOTo pacIupeHus
TBEPJIBIX TEIL.

5. JlabopaTopHas ycTaHOBKa Ju1s K03 PUIlMeHTa TOBEPXHOCTHOTO HATSKEHMSL.

6. )KuJIKOCTHBIN MAaHOMETD.

7. Hacoc lllunna.

8. Bapomertp.

9. DnekTpuyeckas neyb.

10. ITpoGupka ¢ mapapuHOM.

11. TTupomerp.

12. HaGop pamoxk.

13. KanopumeTpsl.

14. TepmomeTpsl.

VYuebHasg aymutopus i mpoBeneHHs JabopaTopHbix —pabot: JlabGopatopus
«ONEeKTPUYECTBO U MarHETU3M»:

1. JlaGoparopHast yCTaHOBKa JIsi OIpPENENIECHUS AUIIEKTPHUECKYIO IMPOHUIIAEMOCTb
CpEeJbL.

2. JlJabopaTopHas yCTaHOBKa IS ONIPEIeNICHHS] EMKOCTH KOH/IEHCATOPOB.

3. JlaGopaTtopHasi yCcTaHOBKa JJIsi W3MEPEHUS COMPOTHBICHHA C IOMOIIBIO MOCTa

\/rxrmoamarra



4. JlaGopaTopHasi YCTaHOBKAa Ul M3YYEHHUS 3aBHCHMOCTH COINPOTHUBIICHUS IMPOBOJHUKOB M
MOJIyIIPOBOJHUKOB OT TEMIIEPATYPHI.

5. JlabopatopHas ycTaHOBKa JUIsl CHSTHS  BOJITAMIEPHON  XapaKTEPUCTUKHU

IMOJYIIPOBOJHUKOBOT'O ANO/J14A.

JIMH3BI.

6. JTabopaTtopHas ycTaHOBKa JIJIsl ONpeIeieHUs KO3(PPHUIHEHTa CAMOUHAYKIIMH KAaTYIIKH.
7. VICTOYHMKY MTUTaHUS TOCTOSIHHOTO TOKaA.
8. IcTOYHMKY MUTaHUS IEPEMEHHOTO TOKA.
9. 3ByKOBOIi T€HEPATOD.

10. YacToromep.

11. KonneHcatopsl.

12. Karymika HHIyKTUBHOCTH.

13. Mukpoamiepmerp.

14. TuonpbL.

15. Mara3uH eMKOCTEH.

16. Tenedon.

17. Peocrartsl.

18. Peoxop.

19. HaGop conpoTuBieHui.

20. Mara3uHbl CONPOTUBIICHUH.

21. 'anpBaHOMETp.

22. AMmiepMeTpsl.

23. BonbT™MeTpHI.

VYyeOHast ayautopus 1Jis IpoBeAeHUs J1abopaTopHbIX padoT: Jlaboparopus «OnTukay:
1. JlaGoparopHast YCTaHOBKa /Jisi OIPEJEIECHUS] OCHOBHBIX XapaKTEPUCTUK TOHKOU

2. MUKpPOCKOIIBI.

3. CTekJIsTHHbIE TUTACTHHKH.

4. Habop nuHs3.

5. UcTounuk cBeta ¢ HAOOPOM CBETOPUIBTPOB.
6. ["a3oBblit nazep JII'-78 ¢ 010k0M mUTaHUS.

7. ludpakunoHHast pereTka.

8. [Monsiprckon ¢ HAOOPOM U3ydaeMBbIX Tell.

9. CiekTpockorr.

10. HaGop cniekTpasibHBIX TPYOOK.

11. MepuTenbHbIN HHCTPYMEHT.

VYuebHas aynuTopHs s MpoBeieHHs JabopaTopHbIX paboT: JlabopaTopust «AToMHas 1

aepHast Gu3NKa»:

1. JlaGopaTopHasi yCTaHOBKa JUIsl M3y4EHHs CHEKTpa aToMa BOJOPOJa U ONpeAeieHus

nocTostHHOM Punbepra.

2. JlaGopaTtopHasi yCTaHOBKa JJIsi OINpPEAEICHUS LIMPUHBI 3alPELICHHON 30HBI

MOJIYTIPOBOJTHUKOB.

3. MonoxpomaTopsl YM-2.

4. BonopoHas TazopaspsiiHas TpyoKa.

5. ITonynpoBOAHUKOBBIN TEPMOPEIUCTOP.
6. MynsTamerp BP-11A.

7. Jo3umertp - paguometp PKC.107.

8. Habop coeid.

9. Jlazep JII'-56.

10. Hlenb ¢ mepeMeHHOH IMTUPHHOM.

11. ®dotosnement CLIB-4.



12. BricOKO4YYBCTBUTENbHBIN MUKpoamnepmeTp P-195.
13. UcTOYHUKHN TUTaHUSI.
14. [lerexrop.
15. CueTHOE YCTPOMCTRO.
16. MepuTenbHbII HHCTPYMEHT.

VY4eOHble ayAuTOpPUM JUISI TPOBEACHMSI NPAKTUYECKUX 3aHATUI, TPYNIOBBIX U
VMHIVBUAYAJIBHBIX KOHCYJIBTALUM, TEKYILErO0 KOHTPOJISI U MPOMEKYTOYHOM aTTECTAllMM: JIOCKa,
MYJIbTUMEAUMHBIA IIPOEKTOP, KPAH.

[Tomemenuss Ans  camMOCTOSITENTbHOM — pabOThl  OOy4arommxcs:  MepCOHAIbHbBIE
kommbioTepsl ¢ nmakerom MS Office, Beixomom B MHTEpHET M C JOCTYIIOM B 3JCKTPOHHYIO
nH(}OPMallMOHHO-00pa30BaTEIbHYIO CPE/ly YHUBEPCUTETA

[Tomemenuss s XpaHeHUST W NPOPHIAKTUYECKOTO OOCIYKMBaHHUS  y4eOHOTro
000pYyIOBaHUS: CTEIUIAXH, CEH(BI I XpaHEHUsT y4eOHOro 000pyIOBaHMS, HHCTPYMEHTHI JIJIs
peMOHTa J1Ta00PaTOPHOTO 0O0OPYIOBAHUSI.



6 YueOHO-MeTOaUYECKOe of0ecrnmeueHue CaMOCTOATENbHONH PadoThI
o0yuaromuxcs

I[To gucuunimue «@Pu3uka» MNPEIyCMOTPEHA AayJIUTOpHAas MW BHEAyIUTOPHAS
camocTosTelbHas paboTa 00yJarommxcs.

[Tpn m3yueHNM Kypca (DU3WKU TPUMEHSIOTCS CIEAYIONINE OLEHOYHBIC CPEACTBA JUIS
TEKYILIEro KOHTPOJIs YCIIEBAEMOCTH W NPOMEKYTOYHOM aTTeCTallMd IO WTOraM OCBOEHUS
JUCLIUILINHEL:

. MUCbMEHHBIE OTUYETHI MO Ja0OPATOPHBIM paboTaM U HX 3aLIUTa;

. pe3ynbTaThl  pEHICHHs KOHTPOJBbHBIX  pabor, WJI3, TecTupoBaHus u
JKCIIPECC-KOJUIOKBUYMOB.

Bomnpocsl k 3k3aMeHy 110 Kypcy «Pu3zuka

MEXAHHKA

1. OcHOBHBIE TOHATHS KHHEMATHKH: MaTepHajbHas TOYKA, CHCTEMa OTCYETa, TPACKTOpuUsi, IyTb,
nepeMelieHne, paanyc-BeKTop, CKOPOCThb, YCKOPEHHE.

2. llpsMonuHeliHOe paBHOMEPHOE, paBHONEPEMEHHOE (PaBHOYCKOPEHHOE, paBHO3aMEIJICHHOER)
JIBIKEHHE. Y pPaBHEHUS IBHKECHHS U CKOPOCTH.

3. KpuponuneitHoe mABWkeHue. J[BmKeHHWE TOYKH TI0 OKpPYXXHOCTH. JIWMHEHHBIE W  YIJIIOBBIE
XapaKTepUCTUKHU Takoro JBWKeHHA. KuHemaTnka BpallaTeIbHOTO MABIKEHUS: OIpeNeleHrne |
MIPUMEPBI BPAIATENbHOTO ABM)KEHHUS, CBA3b MEXKIY YIJIOBOM M JMHEWHON CKOpPOCTBIO, YIIIOBOE
ycKopeHue, (opMyna yriioBOro myTH.

4. OcHOBHBIC IOHATHS JUHAMUKH: HHEPIHAJIbHASI CHCTEMa OTCUETa, IPUHIIUI OTHOCHTEIBHOCTH, Macca,
CUJIa, MHEPIUS U NHEPTHOCTh, KOJIMYECTBO JIBUKEHUS (MMITYJIbC), UMITYJIbC CHIIBI.

5. Tlepssrit 3axkon HeroToHa. Bropoit 3akon Herotona. Tpermii 3akon Hpiorona. Ux mposiBieHmne B
MIpUPO/IE.

6. Cubsl B MExXaHHKe: CHJa TATOTCHHUS, CHJIa TSDKECTH, BEC, CHjla YNPYTrOCTH, CHUIa TPEHHs MOKOS M
ckonbkeHus. CHibl CONMPOTHBICHHWS TAa30BBIX M JKHIKHX cpeld. CHIBl KOHCEpPBaTHBHBIE U
HEKOHCEPBATUBHBIC. 3aKOH COXPAaHEHUS HMIIyJbCca. YHOPYTHMA MW HEYNPYTHd, LEHTPaIbHBIM U
HELEHTPAJIBHBIN yJap apoB. PeakTuBHOE IBUKEHHUE.

7. Oueprusi u pabora. Mexanmueckass pabora u 3Heprua. Pabora cumel ynpyroctu. Pabora cuiter
TsokecTd. Pabota, coBepiiaemas mpu TopMokeHuH. [lonsi moTreHIManbHBIE W HE MOTCHLHUANbHBIE.
IloTennmanbHas, KWHETUYECKAs U MOJIHAS MEXaHUYECKasi SHEPTUU CUCTEMBI TeJl.

8. OcHOBHBIC MOHATHSI BpaIATEIbHOTO JBMKEHUs (a0COJTIOTHO TBEPJIOE TEJO, IEHTP Macc (MHEPIUH),
YIJI0Basi CKOPOCTh, YTIIOBOE YCKOPEHHE, MOMEHT CHJIbl, MOMEHT HHEPIIUH).

9. Kunernueckass sHeprus Bpamamomierocs Ttena. MomeHT wuHepuuu. MomeHT cuibl. OCHOBHOE
ypaBHEHHUE TMHAMHUKHU BpaLIaTeIbHOIO ABMKEHUS TBEPIOTO Tela.

10. 3akoH coxpaHeHHMs MOMEHTa KOJIMYECTBAa ABWXEHHS (MMITyjbca). AHAJIOTHA MEXIY BEJINYMHAMH,
XapaKTEepU3yIOINUMU MOCTYNATENBHOE U BPAIIaTEbHOE JBUKECHUSI.

11. TlonsTHe mnaBiCHUS B JKUAKOCTAX W Tra3ax. 3akoH Ilackams. ['mmpocratnyeckoe ypaBHEHHE U
CJIEICTBUS U3 HETO. ApXHUMEI0Ba CHIIA.

12. [swxenue xxuaxoct. Teopema bepHynnu u ciaencTsus U3 Hee.

13. JIBwxkeHue BsA3KoW kuakocTd. IIpuMeHeHue 3akoHa bBepHy/ulM ¥ 3aKOHAa COXpaHEHHS MOMEHTA
KOJIMYECTBA JIBIDKCHUS K cTannoHapHoMy noToky. @opmyna Crokca. Ypasaenue [lyazeiins.

14. Onpenenenne Kone6aTeNbHOTO ABMKEHUS. Y CIIOBUSI BOSHUKHOBEHHS KOJIEOATETBHOTO IBHXKEHHS.

15. JluddepennmanpbHoe ypaBHEHHE CBOOOJMHBIX KojeOaHWU. XapaKTepUCTHKH TapMOHHYECKUX
KOJIe0aHMIA.

16. CBobOoaHble, 3aTyxaroliue W BBIHYXIEHHbIE KoyeOaHUs. YCIOBHS BO3HMKHOBEHHUS U YpaBHEHHS,
OTMCHIBAIOIINE 3TH BUJBI KOJIEOaHHH.

17. BonnoBoe nBmxkenue. Omnpenenenue BoiHBL (OOpa3oBaHHE MONMEPEYHBIX W TMPOJOIBHBIX BOJIH.
XapakTeprucTHKa BOJHOBOTO [IBIKCHHSA. YpaBHEHHe Oerymield BoiHBL I[lapameTrpsl BOJHOBOTO
JIBUKECHMSL.

18. Untepdepennus u qudpaxims BoiH. [IposiBiieHre 3TUX SBICHUH B IPUPOJIE.

19. DneMeHThI aKyCTHKH. 3BYK. [ POMKOCTh M HIHTEHCHUBHOCTH 3BYyKa. [oHsTHE 00 YIbTpa3ByKe.
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. Mcnonp3oBanue MoaynpoBOAHUKOBBIX TPUOOPOB B ANEKTPOHHBIX YCTPOUCTBAX.
12.

MOJIEKYJISIPHASA ®PU3UKA U OCHOBbBI TEPMOJINHAMUKA

OCHOBHBIC MMOJIOKCHUST MOJICKYJIIPHO-KUHETHUYECKOUN Teopuu. ONbITHBIE (DAKTHI, JISKAIINE B OCHOBE
MKT. ITonsTre uaeanbHOro ra3a. XapakTepUCTUKH HICaTIbHOTO rasa.

OcHOBHOE ypaBHEHWE KHHETHYECKOW Teopur ra3oB. OCHOBHBIE Ta30BBIE 3aKOHBI. Y PaBHEHHE
COCTOSTHIISI HIEANTbHOTO Ta3a. Y HUBEpcalbHasl ra30Basl MOCTOSIHHAS U €€ (PU3NIECKHUA CMBICTT.

CBsI3b TeMIepaTypbl ¢ SJHEPrUel MONEKYJISIPHOTO ABIKeHHs. [JinHa cBoOOgHOTO Mpobera MOJIEKYII.
TemnonpoBoAHOCTH Ta30B.

TlepBoe Ha4yanO TEPMOJUHAMUKH.

Pacuer paboTel raza mpu uzomnpoueccax. TemmoeMKocTh Ta3oB. AnuabaTHBIN mpolecc. YpaBHEHHUE
IlyaccoHa.

Bropoe nauano tepmomuHamuk. [TorsTre 00 SHTpOIHH.

Hukn Kapuo u ero KIT/.

TepMoarHaMU4ECKOE ONPEAeIEHUE TEMIIEPATYPHI.

OTKIIOHEHHUE pPeaTbHBIX Ta30B OT 3aKOHOB MICATLHOTO ra3a. Y paBHeHNe Ban-nep-Baannca. M3orepma
peanbHOro rasa.

. Ucnapenne xunkocrteil. HacpllieHHbI 1 HEHachIEHHbIN nap. [[oHATHE BIAXKHOCTH U METOJbI €€

WU3MEPEHHS.
CrpoeHue 1 CBOMCTBA KUAKOCTH. TEIMIOEMKOCTb KUIKOCTEM.

SIBneHHne TMOBEPXHOCTHOTO HATSHKEHMs. SIBIEeHMs cMauMBaHHMA M HE cMmauyuBaHus. KanmwuispHele
SIBIICHUSI.

CTpyKTypa KpUCTAIUTMYECKUX U aMOP(HBIX Tes. Ou3ndeckrne CBOWCTBA KPUCTAIIIOB.

Hedopmanust TBepAbIX Tel. TemIoeMKOCTb TBEPIBIX Tedl.

Huarpamma cocroanuil. TpoliHag Touka.

SJIEKTPOJJMHAMMUKA

OcCHOBHBIE MOHATHS ANEKTPOCTATUKU. B3anMoneiicTBIe 3apsAa0B. 3aKOH KyJIOHA.
ONEeKTpPOCTaTUYECKOE TOJIE U €ro XapakTepUCTUKHU. [IpMHIMI Cyneprno3uIy 3IeKTPOCTaTUIECKUX
nosieid. OTHOPOJHOE U HEOAHOPOJHOE AIEKTPOCTATUUECKOE MOJE. DIEKTPOEMKOCTh. KOHAEHCATOPBL.
OHeprus MEeKTPUUECKOro MOoJIs IUIOCKOT0 KOHJeHcaTopa.

Ilotox Bektopa wuHaykiuu. Teopema Octporpaackoro-l'aycca. I[IpumeHeHue  Teopemsl
Octporpanckoro-I'aycca.

Onextpuueckuii TOK. OCHOBHBIE JIEMEHTHI U XapaKTEPUCTUKU SJIEKTPUUECKUX LIETIEH.

3akoH OMa B BeKTOpHOH (opme. 3akon Oma sl yuacTKa enH U Ui 1enu, coxepxameit D/C.
PasBerBienHbie 3nekTpuueckue uend. [Ipasuno Kupxroda.

TemnoBoe AeCTBUE 3IEKTPUUECKOr0 TOKA. 3aKoH Jxoymnsa-JleHua.

MerTasbl, MOTYHIPOBOIHUKY U TUIIEKTPUKH C TOYKH 3pEHHUS 30HHOW TEOPHH MTPOBOJINMOCTH.
IIpupona sneKkTpuyecKoro Toka B Metauiax. 3akoH OMa ¢ TOYKH 3peHHSI SIEKTPOHHOM TeOpuH.
[Tpupoaa >IeKTPUUECKOro TOKa B MOJIyNPOBOAHMKAX. KOHTaKTHBIE SIBJIEHHS B IOIYIPOBOAHUKAX.

IIpupoaa JIEKTPUYECKOTO TOKA B BaKyyMe. SIBIeHNE TEPMOIIIEKTPOHHOW SMHUCcCHH. JIaMIIOBBINA U0z,
TpuoX. DIIEKTPOHHO-ITy4eBasi TpyOKa.

IIpupona snexkTpuyecKoro Toka B razax. HecaMocTOSITEIbHBIN H CAMOCTOATEIbHBII Fa30BbIE pa3psabl.
IIpumMeHeHue 31eKTPUYECKON HCKPBI, JYTH, TICIOIIEr0 paspsad. Y CTPOMCTBO U IPHUHLMI IEUCTBUS
3IIEKTPUIECKOro (huiIbTpa

IIpupona 3MEKTPUYECKOTO TOKA B JKUIAKOCTAX. MeXaHU3M 3JIEKTPUYECKON OUCCOLMALUH. 3aKOHBI
anexTpoun3a. [Ipumenenue snexkrponsa.

OneiT Opcrena. BzanMoneiicTBie mapayuiedIbHBIX TOKOB. XapaKTePUCTUKA MarHUTHOTO TTOJISI. 3aKOH
buo—Casapa-Jlamnaca.

CrnencTBug M3 OCHOBHOTO 3aKOHA 3JIeKTpoMarHeTusma. BUTok ¢ Tokom B MarHuTHoM moje. Cuia
Awmrepa. [TpuHIIMT pabOTHI AIEKTPOABUTATENS.

I'mnoreza Ammepa. MarHuTHble CBOMCTBa BemlecTBa. JlMaMarHeTUKH, TMapaMarHeTHUKd U
¢deppomarnetuku. [locTossHHBIE MAarHUTBL. MarHuTHOE 10JIe 3eMJIH.

OmnpiTer @apajesi. 3aK0H AMEKTPOMArHUTHON MHIYKIIHUH.

Brinyxaennsle anekTpudeckre kojaebanus. [lepeMeHHbIii Tok. XapakTepUCTHKH IEPEMEHHOTO TOKA.
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HMmnenanc. AKTUBHOE U PEAKTUBHOE COMTPOTUBIIEHUS.

SIBnenne camonHAYKINU. UHAYKTUBHOCTD. DHEPTHS MATHUTHOTO TOJISI KOHTYPa C TOKOM.
3akon Oma 715t moclIeJOBaTeNIbHOM IIEMU EPEMEHHOI0 ToKa. Pe30HaHC HanpsKeHUs.
TpanchopMaTop 1 ero NpakTUIECKOE UCTIOIh30BAHNUE.

KonebarenbHbIi KOHTYp 1 ero XapaktepucTuku. @opmyna TomcoHa.

AHTeHHA. DJIEKTPOMarHUTHEIC BOJHEI M UX CBOMCTBA. [IpuHITNT pamnocBs3u. Pagnonokarus.

I'EOMETPUYECKAS, BOTHOBAS U KBAHTOBAS OIITUKA

3akoH ocBewieHHOCTH. PoToMeTpusi. CBETOBbIE EANHULIBI U3MEPEHUS.

I'eomeTpuyeckast ontuka. 3aKOH MPSIMOIMHEWHOTO PACIpOCTpaHEHUs CBeTa. 3aKOH OTPAaKEHUs U
MpEeOMJIEHUs] CBeTa. SIBIEHHE IOJIHOTO OTPAKEHUS CBETa M €ro NPUMEHEHHE B HEKOTOPBIX
ONTHYECKUX MPUOOpax.

[MocTpoenne n3o0paskeHus B 3epkaiax u B tuH3ax. @opmyina tuH3bL. OnTHYECKAs CUIIa JINH3BI.
Korepentneie wucrounuku cBera. Ombir lOnra. bunpusma ®@penens. Kompna HeroToHa.
Untepdepenuns B TOHKUX MiIeHKax. [IpocBeTnenue ontuky.

CymHocts audpakuuu  cBeta. JludpaknuoHHas KapTMHA W YCIOBHS €€ BO3HMKHOBEHHS.
JdudpaknroHHas penieTka u ee XapakTepUCTUKH.

EcTtecTBeHHBI U monsipu3oBaHHbId cBeT. [lomepeuHblil Xapakrep cBeToBOM BoiHBI. [lomsipuzaTop.
Amnanuzarop. 3akoH Maimtoca. [Tonspuszanus npu otpaxeHuu. 3akoH bproctepa.

Hucnepcust ceera. HopManpHast u aHomanbHas gucnepcus. Jucnepcuonssiit crextp. CpaBHeHUe
JUCTIEPCUOHHOTO CIIEKTPa C TUPPAKIIUOHHBIM ClIEKTpoM. CIIEKTPOMETPHI M X UCIIOJIb30BAHHE.
XapaKTepUCTHKH TETJI0BOro u3inyyeHus. [lonarue abcontoTHO yepHoro Tena. OObsICHEHHE XapaKkTepa
TeroBoro u3nydenus. 3akonsl Credana-bonpimana u Buna.

I'unotesa IInanka. KBanT cBera.

Omnsitel CroneroBa. 3akossl porodddexra. Dopmyna DUHIITEHHA.

Nsmepenne ckopoctu cBera. Ilocrymarel CTO. CraeactBus u3 noctrynaroB CTO. DneMeHThI
PENATUBUCTCKON MEXAHUKH.

ATOMHASA ®PU3UKA U PU3UKA DJIEMEHTAPHBIX HACTUL]

Crtpoenue aroma. OnwiT Pesepdopna. [Toctymarer bopa. CtpoeHue atoma Bomopona. OObsCHEHUE
criekTpa Bogopoaa. Tpyanoctu teopuun bopa. BoiaHOBBIE CBONCTBA MJIEKTPOHOB.

CrpoeHue »SIEKTPOHHOH 0OO0JIOUKH CIOXKHBIX aroMoB. llepumomudeckas cucTeMa 3JIEeMEHTOB
Menneneesa. [Ipunnun [aynu.

EcTtecTBenHas paanoakTUBHOCTh. BHUIIBI pairoakTUBHOTO pacmaja. 3aKOH PaJHOaKTHBHOTO pacrmaja.
[lepuox momrypacnana.

SnepHble peakuuu. DHEPreTUYECKUM BBIXON ANEpHBIX peakuuil. Jlenenue Tsoxenbix simep. CuHTes
Jerkux siiep. Mcnonp3oBaHue sAepHON SHEPTUN.

DJieMeHTapHbIE YaCTHUIIbI. AHTHYACTHUIIBI. AHHUTHIIALUSA. OObsiCHeHHE OeTa- pacraja.

[Ipumepsr U CBOWCTBa 3IEMEHTApPHBIX YaCTHUIl. BUABl B3aUMOJCHCTBHSA MEXIY DJIEMEHTAPHBIMU
YaCTULIAMU.

Bonpocs! k 3kcnpecc-KoJIOKBUYMY

Beenenue
. Uto Ha3bIBAIOT (HU3NYECKOHN BETMUHMHON?
. UeMm xapaxrepusyeTcs (prusmdeckas BennauHa?
. [lepeunciuTs CUMBOJIBI OCHOBHBIX (DM3MUECKUX BETHYNH.
. Uto Ha3BIBAIOT (hHU3NUECKUM 3aKOHOM?
. Kak 3agaercs o0nacth mpuMeHMMOCTH (PU3NUECKOTO 3aKOHA?
. Kakue 3akoHbI (U3NKHN HA3BIBAIOT PYHIaMEHTATBHBIMU?
. Uto Ha3bIBAIOT (HU3NUECKON MOJENBIO?
. Kakue 3axkoHOMEpHOCTH HAa3BIBAIOT SMIUPUIECKUMHU?
. Kaxue saBnenms Ha3pIBalOT MaKPOCKOMTMYECKUMHU? MUKPOCKOTUYIECKUMU ?
0.Kak omnpenensiercst coctostHue (GU3NIECKON CUCTEMBbI?

— O 00 1NN bW



11.Kak omucaTs M3MEHEHHE COCTOSHUS CUCTEMBI?

KunemaTuyeckue npeacraBjieHusi MeXaHMKHU
12.Kakue ABuKEHUS HA3BIBAIOT HEPEIATUBUCTCKUMU? PeasITUBUCTCKUMHU?
13 B gyem 3axmodaeTcs (pyHIaMEHTATBHOCTD 3HAYSHH CKOPOCTH CBETa B BaKyyMme?
14. Korga v mouemMy HapyImiaeTcs 3BKIMA0BOCTh MEPOBOTO IPOCTPaHCTBA?
15.Kakue aBukeHUS! HA3bIBAIOT KBAHTOBBIMU?
16.Yt0 Ha3bIBAIOT CUCTEMOM OTCUeTa?
17.Kakoe Teno Ha3bIBatOT CBOOOJHBIM?
18.ITpunnun unepuu [Mamunes.
19.ITpumMepsl HHEPIIUATIBHBIX CUCTEM OTCYETA.
20.ITprurHBI OTKIIOHEHUSI OT MHEPIHAIBFHOCTH (B CHCTEMaxX OTCYEeTa C KOOPAWHATHBIMH OCSMH,
JKECTKO CBS3aHHBIMU C 3eMIICH).
21.IlpuHIMO OTHOCUTENBHOCTH.
22.0061acTh MPUMEHUMOCTH IPHUHIIATIA OTHOCUTEIHLHOCTH.
23.B geM 3akirodaeTcss HHBAPUAHTHOCTH (HU3HIECKHIX 3aKOHOB?
24 Kakumu npeoOpazoBaHusIMHI MOKHO TonydnTh MCO otHOcuTensHO uexoanoit UCO?
25.Y10 HA3BIBAIOT MaTePHATBHON TOYKOM (YaCTHIICH)?
26.Yto HazpBatoT ATT?
27.410 3HaYMT ONUCATH ABUKEHUE (DU3NIECKON CUCTEMBI?
28.YTo Ha3BIBAIOT YMCIIOM CTEIICHEH CBOOOABI (PU3NICCKON CHCTEMBbI?
29.Kak onucarb MOJI0KEHUE YACTHLIBI B MIPOCTPAHCTBE?
30.Yemy paBHO 4MCIIO CTeneHel cBoO0o bl yacTuiel? ATT?
31.3ax0H ABMKEHUS YaCTUIIEL.
32.Yt0 Ha3bIBAIOT TPACKTOPUEH YACTHUIIBI?
33.YTo HA3BIBAIOT IMEepEeMEnIeHIEeM YacTHIIBI?
34 Kak ompenenuTts MOBOPOT YaCTUIILI OTHOCUTEIBHO Ooch?
35.YT0 Ha3bIBAIOT YIJIOBBIM IepeMeIleHueM?
36.Yt0 Ha3bIBAIOT CKOPOCTHIO YaCTULBI?
37.Kakas ckopoCTh Ha3bIBa€TCS CEKTOPHOM?
38.CBs3b CEKTOPHOM CKOPOCTH C TUHEUHOM.
39.9r10 xapakTepu3yeT U3MEHEHUE HAIIPaBJICHUSI YIJIOBOrO NepeMeIeHus?
40.ITousATHE YrIOBOU CKOPOCTH.
41.CBs13b IMHEWHOH M YTIIOBOI CKOPOCTEH.
42.TloHATHE YCKOPEHUS.
43.Kakoe ycKOpeHHUe Ha3bIBalOT TaHTeHIMaIbHBIM? HopManbHbIM?
44.B yem cMbICT pa3feNeHns] YCKOPEHH Ha HOPMAJIbHYIO U TAHTE€HIIMAJIbHYI0 KOMIIOHEHTHI?
45 TloHsiTHe YTIIOBOTO YCKOPEHHUS.
46.I1peobpazoBanus [anumnes.
47.CnenctBus npeodpasoBanumii ['amuies.
48.B yem orpaHHUEHHOCTH TAJTHJICEBCKUX MPENCTABICHUH O CBOMCTBAX MPOCTPAHCTBA M BPEMEHH?
49 Iloctynat DUHIITEHHA.
50.Kakoe Bpemst Ha3bIBalOT COOCTBEHHBIM?
51.9¢ ekt nopeHIeBa COKpaIICHUs AJTHHBIL.
52 Ipunun coorBeTcTBUsA bopa.
53.IIpeobpazoBanus JlopeHia.
54.Cnenctrus npeobpa3opanuii JlopeHia.
JnHamMu4yecKue NPUHIMIBI MEXaHUKH
55.Kak onpeienuTs COCTOSHIE YaCTULIBI B KITACCHYECKON (PH3MKe? CHCTEMBI 4aCcTHIL?
56.YpaBHEHUS ABMKCHUS KIACCUICCKOW MEXaHUKH.
57.YcnoBue onpeeraeHus 00IIero pereHus ypaBHeHNS IBIKEHUS KIIACCHISCKON MEXaHUKH.
58.0ddekT 3amazpiBaHUs B3aUMOICHCTBUH.
59.Kakas cuctema 4acTull Ha3bIBA€TCS U30JIUPOBAHHOMN ?
60.YT0 Ha3bIBAIOT UMITYJIECOM YaCTHIIBI?
61.3aK0H coxpaHeHHS UMITYJIbCa.
62.YT0 Ha3bpIBaIOT CUIIOH, IEHCTBYIOLIEH Ha YacTUIy?
63.3aK0H MapHOCTH B3aUMOJICHCTBUSI.



64.YTo Ha3pIBAIOT IIEHTPOM Macc (MHEepIIAN)?
65.3aK0H coXpaHEHHUS IIEHTPa Macc.
66.3aK0H aAAUTHBHOCTH MAcCCHI.
67.IMITyNIbC PESITUBUCTKOM YaCTHUIIBI.
68.Buapl pyHIaMEHTaIBHBIX B3aMMOIEHCTBUH.
69.Kakne B3anMOACHCTBUSA HA3bIBAIOT: TPaBUTANHOHHBIMH? CiaObiMu? DIEKTpOMarHUTHBIMH?
CunbHbIMU?

70.3aK0H BCEMUPHOTO TATOTEHUS.
71.ITpuHITAT SKBUBAJICHTHOCTH.
72.3akon KynoHa.
73.Cuna Jlopenuna.
74.3akoH ['yka.
75.KoHTaKTHBIE CHITBI.
76.I1pupoaa Topmossiiero 3¢ dhekra.
77.3akon Kynmona — AMOHTOHa.
78 .IloHsATHE MEXaHUIECKON PabOTHL
79.YT0 Ha3pIBAIOT Npoueccom?
80.Kakne critbl Ha3BIBAIOT MOTEHIIHATHHBIMU?
81.IloHsITHE NOTEHUUATBHOM SHEPTUH.
82.Kakue cuiibl 3aBUCST OT KOOPAUHAT YaCTHUIL?
83.Kakue cuiibl Ha3pIBalOT KYJIOHOBCKUMU?
84.Kakue cuiibl Ha3bIBalOT UEHTPAIbHBIMU?

3aKoHBI cOXpaHeHUs
85.IIpocTpaHcTBEHHO-BpEMEHHBIE TpeoOpa3oBaHusl HyHIaAMEHTATBHONH CHMMETPHHU.
86.CooTBeTCTBHE  3aKOHOB  COXpaHeHHA  (PH3MYECKHX  BEIMYMH  IpeoOpa3oBaHHSIM

(byHIaMEHTATEHOW CUMMETPHH.
87.3aK0H COXpaHEHHUS UMITYJIbCA.
88.3akoH coxpaHeHUs SHEPTUH.
89.YpaBHeHus I'amunpToHA.
90.Dusnueckuit cMbIcI ypaBHeHUH ["amunbTOHA.
91.2Heprust CBOOOHON PEIATUBUCTCKON YaCTHIIBI.
92.2Heprust HepeNATHBUCTCKOW CBOOOHOMN YaCTHIIEI.
93.2Heprust HOKOs YaCTULBL.
94 KuneTtnueckas 3HepTrus peIsTUBUCTCKON YaCTHUIIBI.
95 .Kunetuueckas 3Heprusi HEPENSATUBUCTCKOM YACTULIBL.
96.2Heprus peaITUBUCTCKON YaCTUIIBI BO BHEITHEM MOJIE.
97.OHeprust HepeNATUBUCTCKOM YaCTUIBI BO BHEIITHEM TI0JIE.
98.Kakoe nBrkeHue Ha3bIBaloT GUHUTHBIM? HOUHUTHBIM?
99 IloreHimanbpHasa aMa.
100.JedexT macc.
101.MoOMEeHT UMITyJIbCa YaCTHUIIBI.
102.3ax0H coXpaHEHHsI UMITYJIbCA B KIITACCHUECKOM MEXaHHUKE.
103.CoOcTBeHHBIIE MOMEHT MMITYJIbCA.
HexoTopsble npuMeHeHHs1 3aKOHOB MeXaHUKH

104.Cuna Jlopenua.
105.3amaya nByx Ten
106.YTto Ha3BIBAIOT MPUBEICHHOI Maccoii?
107.Cucrema 1ieHTpa Macc.
108.Btopoii 3akon Kennepa.
109.Kakoii mporiecc Ha3bIBalOT CTOJIKHOBEHUEM ?
110.Yupyrue n HEynpyrrue CTOJIKHOBEHUS.
111.YTo Ha3pIBaIOT IOPOTOM peaKuu?
112.Kakoe cTOIKHOBEHHE HA3BIBAIOT IHAOTEPMHUUECKUM?
113.Kakoe CTOIKHOBEHHE HA3bIBAIOT SK30TEPMUUIECKUM?
114.Ypasuenne Memiepckoro.
115.®opmyna Llnonkosckoro.



JuHaMuKa TBEpAOro Tejaa
116.Ypaaenue nprxenns renrpa macc ATT.
117.Kax onpenenuts cuity, AeicTBytomtyto Ha ATT?
118.YUro0 Ha3pIBalOT MOMEHTOM MHEPLIMHU TeJIa OTHOCUTENBHO JaHHON OCH.
119.Yemy paBHa kuHeTHueckas 3aeprus ATT?
120.Teopema ITeituepa.
121.0cHOBHOE ypaBHEHUE TUHAMUKYU BPaIlaTeIbHOTO IBIKCHHUS.
122.YTto0 Ha3BIBAIOT MTHOBEHHOH OCHIO BpaIIeHUs?
123.YTt0 Ha3BIBAIOT CBOOOIHOM OCKIO BpaIeHUs?
124.Yto Ha3bIBAIOT TJIABHBIMU OCSIMU HHEpLUAN?
125.Yto Takoe rupockorn?
126.YTto Ha3BIBAIOT IIpELICCCHEH?
OcHOBHBIE 3J1eMEHTBI TEOPHUH YIIPYTOoCTH
127.Kaxkas nehopmarniust Ha3pIBaeTCs YIPYroi? Heynpyrom?
128.YTto Ha3BIBAIOT HANPSDKCHUEM?
129.YTto0 Ha3BIBAIOT OTHOCUTENBHON AchopMarineii?
130.3axon I'yka.
140.B ugem 3axirovaercst pu3nveckuii cMbica Moayst FOnra?
141.Kakoe siBIE€HHE HA3bIBAETCS TUCTEPE3UCOM?
142.0OcHoBHBIC BUBI AeopMaIuii.
143 .Yemy paBHa sHeprus aedopManuu?
144 Yo xapakTepu3yeT BeKTOp YMoBa?
JABu:keHHe B HeHHePUHATbHBIX cucTemax oTrcuera (HUCO)

145.Yemy paBHa cuiia HHEpIUU?
146.Kak onpenenuts cuiny Kopuonuca?
147.3anucatp 3akoHbl coxpanenus: B HUCO.

I'paBuTannoHHoe noJe
148.Kakoe mosie Ha3bIBalOT TPaBUTALIMOHHBIM?
149.J1atb onpeneneHue HANPSXKEHHOCTH MO TSITOTCHUSL.
150.YUto Ha3bIBaIOT CHIIOBOW JTMHUEH?
151.Yto Ha3pIBAIOT TOTOKOM BEKTOPA HANPSXKCHHOCTH?
152.Y1o Ha3pIBAIOT NOTEHUHUAIOM HOJs?
153.0mnpenenut cBsA3b MEXKIY MOTSHIINATIOM U HAIPS)KEHHOCTHIO TPaBUTAIIMOHHOTO TOJIS.
154.Teopema Octporpaackoro-I"aycca.

Kosnie0anusi 1 BOJIHBI
155.Y10 Ha3bIBaIOT OTHOMEPHBIM KJIACCUYECKUM T'aPMOHUYECKUM OCLUIUISITOPOM?
156.3anucats ypaBHeHHE oclMiuIATOpa B tudhepeHIraIbHOM BUE.
157.3anucath ypaBHEHHE BOJHBL.
158.Uto0 Ha3bIBAaIOT 3BYKOBOW BOJIHOH (3BYKOM)?
159.YTo0 Ha3bIBAIOT CHIION (MHTEHCUBHOCTHIO) 3BYKA?
160.Yto Ha3bIBAIOT 3BYKOBBIM (aKyCTHYECKHM) IaBJICHHEM?
161.Yto Ha3bBarOT TeMOpOM?
162.B uem 3akirovaercsi OnHaypabHbIH A hexT?
163.YTo Ha3bIBAIOT aKyCTHUECKOU KaBUTAITHECH?
I'mapoaunamuka

164.Kakoe TeueHrE )KUKOCTH HA3bIBAIOT JAMHUHAPHBIM? TYpOyJIEHTHBIM?
165.Teopema Hepa3pbIBHOCTH CTPYH.
166.YpaBuenne beprymin.
167.Imnynbe cTpymn.
168.®opmyna Toppuaenn
169.lunamudeckas BI3KOCTh
170.Kunematuueckast BI3KOCTb
171.Ypasuenue Ilyaseiins
172.3axon I'arena-Ilyazeiins
173.Yrto Ha3pIBaIOT 4nciIOM PeifHomnbca.
174.9¢dext Marnyca



MCTOI[I/I‘IGCKI/IG PECKOMCHIAIINA 110 U3YICHUIO TEM:
Pa3znen 1 «BBenenue»
Llenv usyuenusa: oenadenue cmyoeHmamu cUcmemoil 3HaHuil 00 odwux Quzuyeckux
HOHAMUAX.
H3yuue oannwlii pazoen cmyoeHm 0014cen:
- 3Hamb:

- obwue uzuueckue NOHAMUA: ONBIM, UIMEPEHUs, BeTUYUHDI,
3aKOHbl,  006nACMb  NPUMEHUMOCMU  3AKOHO8,  MOOelU,  IMAUpudecKue
3aKOHOMEpPHOCMU, 0OeCKOHeYHO OoabWdas U Manas 6elUuduHbvl, Makpo- U
MUKDOSIBNIEHUS, COCMOAHUE CUCMeMbl U U3MEHeHUe COCMOSHUA CUCHEMDbL,
VPAaBHeHUs OBUNCEHUST;

- ymemow:

- onepuposams NepeyuUcieHHbIMU Gbllle NOHAMUAMU U MOOerAMU

MeXaHuxu;
- e1a0embv:

- HA36AHHBIM Gblie NOHAMUUHBLIM ANNapamom Qu3uU4ecKux 3HaHuu

npu nocnedyrouem 0C80eHUU pazoenos Kypca «Mexanuxkay.
Ilpu usyuenuu pazoena I neodoxooumo:

— CaMOCTOSITEJIbHO HM3YYUTh W 3aKOHCIEKTHPOBATh YYEOHBIA Marepuan
pazznena «BeneHuey, pa3MeIIeHHbIN Ha opTase.
Ocoboe esnumanue oopamums Ha:

— HeobX00UMOCmb NOO20MOBKU K IKCNPeCcC-KOJLIOKSUYMY.
na camokonmpona no pazoeny Heo0X00uUM0 Omeemums Ha ciedyouiue 60npPocel:

Bonpocs! k 3kcnpecc-KOJLULIOKBUYMY
1. Yto Ha3bIBatOT (PU3NIECKOI BETHUNHON?
2. Yem xapaktepusyercs pusnueckas BenuunHa?
Urto Takoe pa3MepHOCTh GU3NUYECKON BETUIHHBI?
Kaxk o6o3Havaercs pa3MepHOCTH?

3. [lepeuncnuTh CHMBOJIBI OCHOBHBIX (PU3NYCCKUX BEITUYHH.
4. Yro Ha3bIBatOT GU3NYECKUM 3aKOHOM?
5. Kak 3amaercs o01acTb MPUMEHUMOCTH (PU3NYECKOTO 3aKOHA?
6. Kakue 3axkoHbI ()U3UKH HAa3BIBAIOT (PyHAAMEHTATIHHBIMU?
7. Yto Ha3bIBalOT (puzmueckoit moaenbio? [IpuBeaute npumepsl PU3NIECKUX MOIETEH.
8. Kakue 3aKOHOMEpHOCTH Ha3bIBAlOT SMIUPUUECKUMU?
9. Kakue siBIeHHs Ha3bIBAalOT MAKPOCKONMMYECKUMU? MUKPOCKOITUYECKUMU?
10.Kak onpenensiercs coctosiHue GU3NIECKOil cucTeMbl?
11.Kak onucaTh N3MEHEHHE COCTOSTHUSA CUCTEMBI?

Pasznen 2 «Kunemamuueckue npeocmaenenus mexaHuxkuy

Llens uszyuenusa: osénadenue cmyoenmamu cucmemoil 3HAHUIL RO KUHeMamuKe.

H3yuue oannwlii pazoen cmyoenm 0014cen:

- 3Hamb: npunyun unepyuu lanunes, npuHyun OMHOCUMENTbHOCMU, O02PAHUYEHHOCHb
2anUNIee8CKUX  NPeOCmAsieHUull 0 CB0UCMBAX NPOCMPAHCMEA U  BPEeMeHU;  Cle0Cmeus
npeobpazosanuil I anunes u cneocmeus npeoobpazosanuti Jlopenya,

- yMemp: Onepuposamsv NOHAMUAMU OAHHO2O pazoend U 6bINOJHAMb NPeoopa308aHuUs
Tanunes, npeobpazosanus Jlopenya;,

- 61a0emv: NOHAMUUHBLIM ANNAPAMOM (RPOCMPAHCMBO, BPeMs, O8UMCEHUe, CUCEMA
omcuema, UCO, c60600Hble mena, abcoNtomHO meepooe meo, CmeneHu c60000bl, MpaeKmopus,
CKOPOCMb, YCKOpEHUe, MamepuaibHas mouka);

Ilpu u3yuenuu pazoena 2 neodxooumo:

— paccMOTpeTh cienyromuil  yueOHslid Matepuai: 2], ¢.9-37; [3], c.13-41;

[7], c.78-104; [8], c.6-32;



- CaMOCTOSATENIFHO M3YYUTh M 3aKOHCIIEKTUPOBATH yUEOHBIH
MaTepHual, pasMelleHHbIH Ha mnoptane no teme: «lIpeoOpasoBanus
Jlopenma. Iloctymar mocrostHCTBa  cKopocTd  cBera.  CliencTBHS
npeodpaszoBanuii JIopeHua».

Ocoboe énumanue oopamums na:

—  HeobX00UMOCMb NOO2OMOBKU K IKCHPECC-KOJLIOKBUYMY,

—  npu no020moGKe K ceMuHapckomy 3ansamuio no meme: « OcpaHudeHHoCms 2anuiee8CcKux
npeocmasieHull o ceoucmeax npocmpancmea u epemeru. llpeobpasosanus Jlopenya.
Ilocmynam nocmosancmea ckopocmu ceema. Credcmeusi npeobpasosanuti Jlopenyay»
O3HAKOMUMBCAL C Y4eOHbIMU MAMEPUAIAMU, PAZMEUEeHHbIMU Ha nopmaie.

na camokonmpons no pazoeny Heo0X00uMo omeemums Ha ciedyouiue 60npPocl:

12
13.
14.
15.
16.
17.
18
19.
20.

Bonpocuwt k 3xcnpecc-konnokeuymy

. Kakue nBukeHusi Ha3bIBAIOT HEPEJSITUBUCTCKUMU? PensitTuBucTCKUMU?

B uewm 3akimouaercs pyHaaMEHTATLHOCTh 3HAYSHHS CKOPOCTH CBETA B BaKyyMe?
Korpa u moueMy HapyiaeTcsi 3BKJIMJI0BOCTh MUPOBOTO TPOCTPAHCTBA?

Kakue nBmKeHHs Ha3bIBAIOT KBAHTOBLIMH?

YTo HaA3BIBAIOT CUCTEMOM OoTcUeTa?

Kaxkoe Te1o Ha3pIBarOT CBOOOIHBIM?

. [Tpuniun nnepunm ['anunes.

IIpumepsl HHEpLMATIBHBIX CUCTEM OTCUETA.
[TpyyKMHBI OTKJIOHEHUS] OT MHEPLUUAIBHOCTH (B CUCTEMax OTCYETa ¢ KOOPAMHATHBIMU

OCSIMH, )KECTKO CBSI3AHHBIMU C 3EMJICH ).

21.
22.
23.
24.
25.
26.
27.
28.
29.
30.
31.
32.
33.
34.
35
36.
37.
38.
39.
40.
41
42
43.
44.

[IpuHUUIT OTHOCUTEIBHOCTH.

O6s1acTh NPUMEHUMOCTH MTPUHIIMIIA OTHOCUTEIBHOCTH.

B 4ewm 3akitoyaercs HHBAPHAHTHOCTh (PU3NYECKUX 3aKOHOB?
Kaxumu npeoOpazoBanusimu MoxHO noinyuuts MCO otHOocuTensHo ucxoanoit UCO?
UTo Ha3BIBAIOT MaTEPHAIIBHON TOYKOM (YacTHIIEH)?

Urto nazweiBator ATT?

UYto 3HAYMT OMKCATh ABMKECHHE (PU3NUECKON CHCTEMBbI?

UTo Ha3BIBAIOT YMCIIOM CTENEHEH CBOOOIbI (PM3UUECKON CUCTEMBI?
Kak onucaTh MojoXeHue 4aCTULbl B IPOCTPAHCTBE?

Uemy paBHO 4ymCIIO cTeneHnen cBo0o bl yactuipl? ATT?

3aKOH JABUKEHUS YaCTHIIbI.

UTto Ha3bIBaOT TPAEKTOpUEH YaCTUIIbI?

YTo Ha3BIBAIOT MEPEMEILIEHUEM YaCTULIBI?

Kak onpenenuts moBOpOT YaCTUIIBI OTHOCUTEIBHO OCH?

. UTo Ha3BIBAIOT YIJIOBBIM nepeMemeHHeM?

UTo Ha3bIBAIOT CKOPOCTHIO YACTHUIIBI?

Kakast ckopocTh Ha3bIBAa€TCsI CEKTOPHOM ?

CBs13b CEKTOPHOI CKOPOCTH C IMHEHHOM.

Yro xapakTepu3yeT U3MEHEHUE HANPABJICHMS YTJIOBOIO NIEPEMEILEHUs?
ITonsiTHE YIIIOBOM CKOPOCTH.

. CBs13b TMHEWHON U YTIIOBOW CKOPOCTEM.
. [lonsATHE YyCKOpEHUS.

Kakoe YCKOPCHUC HA3bIBAIOT TAHT CH]_[I/IaHBHLIM? HOpMaJIBHBIM?
B uyem cmMmpIch pasaciicHusa YCKOpPCHUSA Ha HOPMAJIbHYI0O W TaHI'CHUOUAJIbHYIO

KOMIIOHEHTHI?

45.
46.
47.
48.

[ToHsiTHE YTTTOBOTO YCKOPEHUS.

[TpeoOpazoBanus ["anumes.

CrnenctBus npeobpazoBanuii [ amumes.

B 4eM orpaHMYEeHHOCTH TaJIMICEBCKUX IMPEACTABICHUI O CBOWCTBaX MPOCTPAHCTBA U



BpEMEHU?
49. Iloctynar DUHIITEWHA.
50. Kakoe BpeMsi Ha3bIBaIOT COOCTBEHHBIM?
51. DddekTt mopeHieBa COKpaIIeHUs TJTUHBI.
52. Ilpunuun coorserctBus bopa.
53. Ilpeo6pazoBanus JlopeHiia.
54. CnenctBus npeobpazoBanuii Jlopenia.

Ilpakmuueckue 3auamusn no OAHHOU meme nPpeonoazarm:
— pemwenue 3aa4 no teme «Kunemaruka» u3 coopnuka Mponosa U. E. «3anaun no odueit

buzuKe»:

1 2 3 4 5
1.1 1.11 1.31 1.44 1.58
1.2 1.12 1.32 1.43 1.56
1.3 1.14 1.33 1.42 1.55
14 1.15 1.34 141 1.53
1.5 1.16 1.23 1.40 1.50
1.6 1.17 1.24 1.39 1.49
1.7 1.19 1.25 1.38 1.48
1.8 1.20 1.26 1.37 1.47
1.9 1.21 1.27 1.36 1.46
1.10 1.22 1.29 1.35 1.45

— BBINOJTHEHHWE 3aJaHUil TPEHUPOBOYHBIX U JIEMOHCTPAIIMOHHBIX HHTEPHET-TECTOB Ha
caitax WWW.i-exam.ru u Www.fepo.ru ¢ 1enpro OCBOEHHS NUAAKTUYECKON €IWHUIIBI
«Kunemarukay;

—  JKCIIpECC-KOJUIOKBHYM;

— CceMHuHapckoe 3aHsATHe 1o Teme: «OrpaHMYeHHOCTh TaJIHJIeeBCKUX IPEACTaBICHUN O
cBOIcTBax mpocTpaHcTBa U BpeMeHu. [IpeoOpazoBanust Jlopenia. [loctynar nocrosHCTBa
ckopoctu ceta. CreacTBus npeodpasoBanuit Jlopenuay;

—  BBINOJHEHUE JabopaTopHO paboThl o0mero guznueckoro npaktukyma «OmnpeaeneHue
YCKOPEHHUs1 CBOOOTHOTO TaJICHUS.

3aganus 1J151 CAaMOCTOATEIbHOTO M3YYeHUsI:
1. I3y4nTh 1 3aKOHCIIEKTUPOBATH paszaen 1.4.
2. I1oaroTOBUTHCS K SKCIPECC-KOJUIOKBUYMY.
3. BBINOTHUTH TECTOBBIE 33aHUS IO JAHHOMY pa3feny:
(3aoanus npeononacarom I npasunvhwiii omeem)

3AJAHHUE N 1. Ha 06opty kocMmuueckoro kopabiisi HaHeceHa 5MmOjemMa B BUJE
reoMeTprUIecKoi Gpurypsl.

S

U3-3a PEIATUBUCTCKOTO COKpAIECHUA JIWHBI 3Ta (bnrypa HNU3MECHSECT CBOIO

dbopmy. Eciin kopabiib TBHXKETCS B HANPaBJICHUH, YKa3aHHOM Ha PUCYHKE CTPEIKOH, CO CKOPOCThIO, CPABHUMOM CO

CKOPOCTBIO CBETa, TO B HEMOJBIKHON CHCTEMe 0TcyeTa aMOieMa mpuMeT GopMy, YKa3aHHYIO HA PUCYHKE ...
BapuaHTbI 0TBeTOB:



http://www.i-exam.ru/
http://www.fepo.ru/

Lo

3AJAHHME N 2.

Ha 60opty kKocMuueckoro kopabiis HaHeceHa SMOIeMa B BUJIE TeOMETPUIECKON (GUrypsl.

W3-3a pensTUBHCTCKOTO COKpAIleHHs AIWHBI 3Ta (urypa m3Mmenser csoro (opmy. Ecmu
KopalIb ABMIXKETCSI B HANpPaBJICHUH, YKa3aHHOM Ha PUCYHKE CTPEJIKOH, CO CKOPOCTBHIO, CPABHUMOH CO CKOPOCTBIO
CBETa, TO B HEIOABIKHOW CHCTEME oTcueTa sMOnemMa npuMeT Gopmy, yKa3aHHYIO Ha PUCYHKE ...
BapuaHTbI 0TBETOB:

O

2.

» O

3AJTAHHME N 3. lHBapuHaHTHON BEJIMYHHON SBISIETCH ...
BapuaHTBI OTBETOB:

1. ATUTEIBHOCTD COOBITHUS

2. IMITYJIbC YaCTHUIIBI

3. IMHA TIpeaMeTa



4. CKOpOCTbH CBETA B BaKyyMe

3AJIAHHE N 4.
OTHOCHTEIFHO HEMOJBIKHOTO HAOIMIOMATEIs TEJO JBIKETCS CO CKOPOCTRIO U . 3aBUCHMOCTH MacChl 3TOTO

TeJIa OT CKOPOCTH IIPH MAcCe IMOKOs #I; BBIPAXKacTCsI COOTHOIICHUCM. ..
BapI/IaHTbI OTBETOB:

Lom=m1-(vle ]2
p— mo
2 M=
ﬂ'i—[ufc]z

3. m =,

L
4. m =H,—

4

e
5. m =m,—

L
3AJJAHHE N 5.

Kocmunueckuii kopaOib ¢ 1ByMsT KOCMOHAaBTaMH Ha OOpTY, OJUH M3 KOTOPHIX HAXOAMTCS B HOCOBOHM YaCTH
PaKeTHl, IPYTOi — B XBOCTOBOH, JIETHT co ckopocThio V=0,8c. KocMOHaBT, HaXOAAIIHIACS B XBOCTOBOW YacTH PAKETEHI,
MPOM3BOJUT BCIIBIIIKY CBETa M M3MEPSET NMPOMEXYTOK BPEMEHH !, 32 KOTOPBIA CBET NMPOXOIUT PACCTOSHHUE IO
3epKajia, YKPEIUICHHOTO Y HETO HaJl TOJI0BOM, M 00PaTHO K MU3IIy4aTelto. DTOT MPOMEXYTOK BPEMEHH C TOUKH 3PCHUS
JpYyroro KOCMOHABTA. . .

BapuaHTbl 0TBETOB:

1. meHnsb1e, yem t; B 1,67 pas

2. 6onbine, yem t; B 1,25 pa3

3. paBeH 1;

4. 6onblue, uem t; B 1,67 pas

5. Mens1e, yem t; B 1,25 pa3

3AJAHHUE N 6.Kocmuueckuii kopabib ¢ IByMsi KOCMOHAaBTaMH JIETHT CO CKopocThio V=0,8c (c — CKOpOCTh cBeTa B
BakyyMme). OfMH U3 KOCMOHABTOB MEJJICHHO IIOBOPAUYMBACT METPOBBIN CTEP)KEHb M3 MOJIOKEHMA |, mapansiensHOro HalpaBlICHHIO
JIBUYKCHUSI, B MOJIOXKEHHUE 2, TIEPICHANKYIISIPHOE TOMY HalpaBicHu0. Toraa [yinHa CTepKHS ¢ TOUKU 3pEHHS IPYroro KOCMOHABTA . ..

BAPUAHTBI OTBETOB:
1) m3MeHuTcs ot 1,0 M B mojoxxernun 1 10 0,6 M B 2) n3MeHuTcs ot 1,0 M B monoskenun 1 1o 1,67 m B
MIOJI0KCHUH 2 MOJIOKEHHUH 2
. n3MeHutcs ot 0,6 M B mosioxkeHuu 1 10 1,0 M B
3) pasHa 1,0 M npu 1r000# €ro opueHTanuu 4)

MMOJIOKEHUH 2

3AJAHHUE N 7.Kunernyeckass 3HEprusi peasiTUBUCTCKOM YacCTHLBI, ABHMXKYLIEHCS CO CKOPOCTBIO U, OIpeaessieTcs
COOTHOIIICHHUEM ...

BAPUAHTBI OTBETOB:

1) 2)

3)




Paznen 6 «Junamuxa meépoozo mena»

Llenv usyuenusn: oenadenue cmyoOeHmamu CUCMEMOU 3HAHUIL 0 OUHAMUKE MEepo02o
mena.

H3yuue oannwlit pazoen cmyoenm 00axHceH:

- 3Hamb: Kunemamuxy oeudxcenus ATT, momenmvl unepyuu cumMMempuyHvlX mell,
OCHOBHOe YpasHeHUue OUHAMU 8PAWAMENbHO20 OBUNCEHUS, VYCI08US DABHOBECUs mell, NPUHYUN
B03MOJNCHBIX (BUPMYANLHBIX) NepeMewjeHuli, OCHOBHblE INEeMEHMbL MeopUul YNpy20Cmu, C6s3b
Mmedxncdy deghopmayuell u HanpsdrHceHuem, 8udvl oepopmayutl.

- yMembv: Onepuposamv NOHAMUAMU OAHHO20 pa30end U 3anucbléamsv U NPUMEHIMb
yenosusi pasHogecus men, ypasHenus osudiceHuss ATT, onpedenamv KuHemuueckyio SHepeuro
ATT u momenmul unepyuy CUMMEMPUUHBIX e,

- 61a0emuv: NOHAMULHLIM ANNAPAmMoM (MESHOBEHHble OCU 8paujeHus, c80000Hble OClU,
2UPOCKON, 2UPOCKONUYECKUll dhhekm, cupockonuueckue cuivl, Npeyeccus, pvluazu, napa cui,
ynpyeuii eucmepesuc, 6eKkmop Ymosa).

Ilpu usyuenuu pazoena 6 neodoxooumo:

— paccMOTpEeTh Clenyromuid  yueOHslid Mmatepuai: [2], ¢.9-37; [3], c.13-41,

[71], c.78-104; [8], c.6-32;

Oco6oe enumanue oopamums Ha:

—  Heobx00uMoCmv NOO20MOBKU K IKCHPECC-KOINOKEUYMY,
Jlna camokonmponsa no pazoey Heodxo0umo omeemums Ha c1e0yioujue 60nPocol:
Bonpocul k axcnpecc-konnoxeuymy
116.YpaBHenue asuxenus uentpa macc ATT.
117.Kak onpenenuts cuity, AeicTByromryto Ha ATT?
118.Yto Ha3bIBAalOT MOMEHTOM WHEPIMH TEJIa OTHOCUTENLHO TaHHOM OCH.
119.Yemy paBHa kuneruyeckas sueprust ATT?
120.Teopema IlTeiinepa.
121.0cHOBHOE ypaBHEHNE AMHAMUKH BPALIATEILHOTO JIBUYKEHUSI.
122.Yt0 Ha3bIBalOT MTHOBEHHOM OCHIO BpallleHUs?
123.YT1o Ha3bIBalOT CBOOOHON OCBIO BpaIllEHUs?
124.Yto Ha3bIBAIOT TVIABHBIMU OCSMHU UHEPLUU?
125.YT1o Takoe rupockon?
126.YTo Ha3bIBAIOT MpeLeccuei?
127.Kakas nedopmaiiusi Ha3bIBa€TCsl yIPyroi? HEynpyroi?
128.YUt0 Ha3bpIBalOT HANPSKEHUEM?
129.YTo0 Ha3bIBAIOT OTHOCUTENILHOMU AedopMaIineii?
130.3akon I'yka.
140.B gewm 3akirouaercst puznueckuii cMbich Mmoayssi FOnra?
141.Kaxkoe sBiIeHNE Ha3bIBAETCA TUCTEPEZUCOM?
142.0OcHoBHBIE BUBI AehOpMaIluii.
143.Yemy paBHa sHeprus aepopmanun’?
144.Yto xapakrepusyer BEeKTOp YMoBa?

Ilpakmuueckue 3anamus no 0aHHOU meme NPeononNazarom:
— pemieHue 3amad mo teme «/luHamumka TBepmoro tena» u3 cOopuuka Mpomosa U. E.
«3amayn mo oomen Gusnkey:

1 2 3 4
1.242 1.220 1.262 1.173 1.193
1.245 1.221 1.263 1.174 1.192
1.247 1.222 1.264 1.175 1.191



http://exir.ru/1/resh/1_134.htm
http://exir.ru/1/resh/1_118.htm
http://exir.ru/1/resh/1_157.htm
http://exir.ru/1/resh/1_171.htm
http://exir.ru/1/resh/1_198.htm
http://exir.ru/1/resh/1_136.htm
http://exir.ru/1/resh/1_119.htm
http://exir.ru/1/resh/1_161.htm
http://exir.ru/1/resh/1_172.htm
http://exir.ru/1/resh/1_195.htm
http://exir.ru/1/resh/1_142.htm
http://exir.ru/1/resh/1_120.htm
http://exir.ru/1/resh/1_162.htm
http://exir.ru/1/resh/1_173.htm
http://exir.ru/1/resh/1_193.htm
http://exir.ru/1/resh/1_121.htm
http://exir.ru/1/resh/1_163.htm
http://exir.ru/1/resh/1_174.htm
http://exir.ru/1/resh/1_192.htm
http://exir.ru/1/resh/1_147.htm
http://exir.ru/1/resh/1_122.htm
http://exir.ru/1/resh/1_164.htm
http://exir.ru/1/resh/1_175.htm
http://exir.ru/1/resh/1_191.htm

1.249 1.223 1.266 1.179 1.190
1.251 1.224 1.267 1.180 1.189
1.253 1.225 1.268 1.181 1.188

— BBINOJHEHUE 33JaHUN TPEHUPOBOUHBIX U JEMOHCTPALIMOHHBIX MHTEPHET-TECTOB Ha
caiitax WWW.i-exam.ru u Www.fepo.ru ¢ menpio OCBOCHHS IUIAKTHYSCKUX CAMHUIIL
paszzena;

—  DKCIIPECC-KOIOKBUYM;

BEITIOJTHEHHUE TA0OPATOPHBIX paboT 001Iero (GU3MIecKoro MpakTUKyMa —
1. «Onpenenenue moayns FOHray»

2. «3yuenune 3aKOHOB BPAILIATEIbLHOTO ABUKCHUS

3. «OnpenenieHue MOMEHTOB MHEPIIMU U MpoBepka Teopemsl L Teitnepay;

—  NpU N0O20MOBKe K CEMUHAPCKOMY 3AHAMUIO NO meme. « leMeHmyl Yynpy2ocmu meepoozo
meay 03HAKOMUMbCS € YYeOHOU UHGopmayuell, pasmeujenHoL Hudice.

Pazoen 4 «3akoHbl coxpaHeHns PU3NYECKUX BeJTUINH

Ilenv wusyuenua: oenadenue cmyoenmamu cucmemoil 3HAHUI O pu3uueckom
cooepiicanuu npeodpazoeanuil GyHOAMeHmManibHOU CUMMEMPUU U COOMEENICIEUU 3AKOHO8
COXpaHeHUs (u3uuecKux 6eIudUH npeodpa3oeanuam GyHoameHmanbHol CuMmempuu.

H3yuue oannwlii pazoen cmyoenm 00J14cen:

- 3HaAmMb:  NPOUCXOJCOeHUe  3AKOHO8  COXPAHeHUs,  usuyeckoe  cooepicanue
npeobpazosanuii  QYHOAMEHMANbHOU CUMMEmpPUU, COOMEemcmeaue 3aKOHO8 COXPAHEHUS
Quszuueckux geruyur npeoopa’08aHUsM QYHOAMEHMANLHOU CUMMEMPUU, 3AKOHbI COXPAHEHUs
UMRYIbCA, SHEP2ULU, MOMEHMA UMNYIIbCA 8 KILACCUYECKOU MeXanuKe,

- YMemp: onepupos8amsb NOHAMUAMU OGHHO20 PA30eNad U NPUMEHAMb 3aKOHbl COXPAHEHUS
UMRYIbCA, SHEP2ULU, MOMEHMA UMNYIbCA 8 peuleHUU NPUKIAOHbIX 3a0ay MEXaHUKU,

- 671a0emb: NOHAMUUHBIM ANNapamom (MOMEeHmM UMRYIbCA Yacmuybl U U30AUPOBAHHOU
cucmemul HepeIMUBUCHICKUX YaACMUY, MOMEHN CUbl, COOCMBEHHBII MOMEHN UMNYIbCA).

Ilpu usyuenuu pazoena 4 neooxooumo:

— paccMOTpeTh cleAyromuil  yueOHbld Matepual: [2], ¢.9-37; [3], c.13-41;

[71], c.78-104; [8], c.6-32;

- CaMOCTOSITENIbHO M3YYUTh U 3aKOHCIIEKTHPOBATh yueOHBIN
MaTepua, pa3MeIIeHHbIN Ha nopTaie 1no teMe: «lIporcxoxaeHne 3aKk0HOB
COXpaHEHHS. dusznueckoe coJiepyKaHue npeoOpa3oBaHuit
¢byHnamenTanbHoll cuMMmeTpund. COOTBETCTBHE 3aKOHOB COXpPaHEHHS
(bu3nUecKrx BeIMYUH PpeoOpa3oBaHusAM (PpyHIaMEHTATbHON CUMMETPUI.
Ocoboe enumanue oopamums Ha:
— HeobX00UMOCmb NOO20MOBKU K IKCNPeCcC-KOJLIOKSUYMY.
Jlna camokonmpona no pazoeny HeodXo0umo omeemums Ha ciedyloujue 60npocol:
Bonpocwi k 3xcnpecc-Konnokeuymy
85.IIpocTpaHCTBEHHO-BpEMEHHbIE peoOpa3oBaHusl (PyHIaMEHTAIbHON CUMMETPHH.
86.COOTBETCTBHE 3aKOHOB COXpaHEHUS (PU3MUECKUX BEIMYMH MpeoOpa3oBaHUsAM
byHIaMeHTaIbHON CUMMETPHH.
87.3aK0H COXpaHEHUs UMITYJIbCa.
88.3aK0H COXpaHEHMS YHEPTUU.
89.YpaBHenus ['amunbTOHA.
90.®u3nueckuil CMbICI ypaBHEHUH [ 'aMHUIIbTOHA.
91.2Heprust cBOOOTHOM PENATUBUCTCKON YaCTUIIBI.
92.3Heprust HepeNITUBUCTCKON CBOOOTHOM YaCTHIIBI.



http://exir.ru/1/resh/1_149.htm
http://exir.ru/1/resh/1_123.htm
http://exir.ru/1/resh/1_166.htm
http://exir.ru/1/resh/1_179.htm
http://exir.ru/1/resh/1_190.htm
http://exir.ru/1/resh/1_151.htm
http://exir.ru/1/resh/1_124.htm
http://exir.ru/1/resh/1_167.htm
http://exir.ru/1/resh/1_180.htm
http://exir.ru/1/resh/1_189.htm
http://exir.ru/1/resh/1_153.htm
http://exir.ru/1/resh/1_125.htm
http://exir.ru/1/resh/1_168.htm
http://exir.ru/1/resh/1_181.htm
http://exir.ru/1/resh/1_188.htm
http://exir.ru/1/resh/1_155.htm
http://exir.ru/1/resh/1_126.htm
http://exir.ru/1/resh/1_169.htm
http://exir.ru/1/resh/1_182.htm
http://exir.ru/1/resh/1_187.htm
http://exir.ru/1/resh/1_156.htm
http://exir.ru/1/resh/1_130.htm
http://exir.ru/1/resh/1_170.htm
http://exir.ru/1/resh/1_184.htm
http://exir.ru/1/resh/1_186.htm
http://www.i-exam.ru/
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Bomnpocel, pekoMmenayemble 1151 NOATOTOBKH, BbINOJTHEHHUS
U 3a1IMTHI Pe3yJibTAaTOB PadoT 001mero (pu3n4ecKoro NpakTuKyMma

MEXAHUKA
JlabopaTopnasi pabora N1.
Onpenesienne yckopeHnusi CBOOOHOTO MaeHUs

VYckopenue, HOpMalibHAsl U TAHTE€HIIMAIbHASL COCTABJISIONINE YCKOPEHMUSL.

Cwia kak (QyHKIUA COCTOSHHS CHCTeMbl. BTopoil 3akoH HproToHa. 3akoH mapHOCTH

B3aUMO/JICHCTBUA.

Buapsl B3anmoaeiictBuil u cuiibl. DyHaaMeHTaIbHbIE B3aUMOJICHCTBUA.

['paBuTaIIMOHHBIE B3aMMOJICHCTBHS. 3aKOH BCEMUPHOTO TiAroTeHus. Cuiia TATOTeHUs U CUIa

TSKECTH.

['paBuTalimonHast 1 MHEpTHAasE Macchl. [[pUHIINT SKBUBAJICHTHOCTH.

['paBuTanmonnoe mnose. HamnpsokeHHOCTh M mMOTeHUMANn mois. [IpuHIMI CynepHo3uIuH.

Teopema Octporpaackoro-I'aycca. PaboTa cui mosst TAroTeHus..

CBobonHoe najeHue. Y ckopeHrue cBOOOHOro naieHus. 3aKOH CBOOOIHOIO MaJeHUs Tena.

3aBUCHUMOCTDH CHJIBI TSDKECTU M YCKOPEHHSI CBOOOIHOTO MaJ€HUs OT IIMPOTHI MECTHOCTH U

BBICOTHI.

BriBo pacuéTHbIX hopMya 171 onpeaeNieHns YCKOPEHUsT CBOOOTHOTO TaIeHHsI Tea.

MeTob1 onpesiesieHus: yCKOPEHUs: CBOOOIHOTO MaIeHUsI.

JlabopaTopnasi pa6ora N2, 3, 10.
H3yuyenue kosnedaTebHBIX ABHKEHU T

1. KonebGarenpHble MABWKCHUSA. [ apMOHMYECKME W  HETaPMOHHUYECKHE KOJICOaHUSI.
Knaccuueckuii rapMOHUYECKHI OJHOMEPHBIA JMHEWHBINH ocuuuiaTop. Dusmdeckue
BEIIMYMHBI, XapaKTEPU3YIOIIME TapMOHMYECKHE KoJjiebaHus (aMIUIMTyJa, TMepuo,
yacToTa, HaudanbHas (a3a konebaHuii, ¢daza). 3aKOH AMHAMUKH TapMOHHYECKUX
KojeOanuit B quddepeHnnaabsHoi 1 HHTerpaibHOM GopMmax.

2. Kunermueckas ¥ NMOTEHUIMAbHAS dHEPTrUU KojeOaTenbHOU cucteMbl. [lomHast sHeprus
CUCTEMBI.

3. 3aKkoH AMHAMHKH BpPalIaTeILHOTO IBIKEHUS (BBIBOA). MOMEHT CHIIbl. MOMEHT MHEPITHH.
Teopema I'torirenca-Illrelinepa.

4., MaremMaTHYeCKUH  MagTHHUK. 3aKOH  JIWHAMHKA  KOJIeOaTeJbHOrO  JIBWIKEHUSA
MaTeMaTuyeckoro  MmasTHuka.  KBasuympyrue — cumbl.  Ilepuon  konebGaHmit
MaTEeMaTUYECKOr0 MasiTHUKA. DKCIIEpUMEHTaNIbHAs MPOBEPKA: OT YETrO 3aBUCHUT M OT YETO
HE 3aBUCHUT MeproJI KoieOaHu MaTeMaTH4ecKoro MasTHUKa?

5. Ousnueckuii MasTHUK. 3aKOH JWHAMUKHU KOJIEOATEIHHOTO JBMXCHHUS (PU3HMUECKOTO
masitHuka. llepuon komeGanuii  Qusmyeckoro MasiTHUKA. [lpuBeneHHas [MHA
($u3NYECKOro MasTHUKA U €€ SKCIIEpUMEHTAIbHOE OIpe/IeTICHHE.

6. Ilpyxunneiii wmaatHuk. [uddepeHunansHoe ypaBHEHHE KOleOaHUN MPYKUHHOTO
MasTHHUKA. [loTeHIManbHass U KMHETUYECKash SHEPTUU MPYKUHHOTO MasTHuKa. [lepuon
KoJIe0aHUM MPY>KUHHOTO MasTHUKA.

7. 3aryxatouue kosebanus. [uddepeHnunanpbHoe ypaBHEHHE 3aTyXaroIMX KoJeOaHUH.
Koadduiment 3aryxaHusi, AEKPEMEHT 3aTyXaHHs, JOTapUPMHUUECKHN JTEKPEMEHT
3aTyXaHUd U HX DOKCIEPUMEHTAIbHOE OIpeaesieHne, T0OpPOTHOCTh KOjeOaTelnbHON
CHUCTEMBI. ODKCIEPUMEHTAJbHOE OMNpPEACICHHEe Ha3BaHHBIX BBIINIE XapaKTEPUCTHUK
3aTyXaronux KoJeOaHuH.

JlaGopatopnas pa6ora N4, 5a.
Onpenenenune moayJas FOura u moay.as casura

DNEeMEeHTBl TEOpHH YIPYrocTu. MexaHWdeckoe HampspkeHue. Ycwnne. AOCONIOTHas U

oTHOcUTenbHas nedopmanuu. Ynpyrue cuibl. 3akoH ['yka. CBsa3p Mexay nedopmanueit u

HaIpsDKEHUEM (Marpamma).

OcHoBHble BUBI fedopManiuil. DHeprus aedopManuu. Y npyruii rucrepesuc. Bekrop Ymosa.

KpyTusnbHbIl MasTHUK.
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Mopnyns FOnra u mogyns cipura. ®@usnueckui cMmpica Moayis FOHra.
BreiBon pacuérHbix ¢dopmyn g omnpeneneHus Moayns FOHra, mocTOsSHHOM KpydeHus u
MOJYJIS CABUTA.
DKCIIEPUMEHTAIBHOE OIPEACIICHUE:
a) moayist FOHra npu pacTspKeHHH € TIOMOIIBIO KAaTETOMETPA;
B) MOCTOSIHHOW KPYUYEHHS U MOAYJISI CIBUTA MaTepHalla AUHAMUYECKUM METOJIOM.
JladopaTopHas pa6ora N6
H3yuyeHue 3aKOHOB BPALATEJIbHOI'0 IBHKCHUS

Kunematuka nuwxenust ATT. Ypasuenus nsuxenust ATT. [IBuxenue neHtpa macc.
OcHOBHOE ypaBHEHHE JMHAMUKH BpaIIaTeIbHOTO IBMXKEHHS (BbIBOJA). MrHOBEHHBIE OCU
BpallleHUS.
Kunernueckas s3Heprus TBEpAOro Tena.
MOoOMEHT HHepLMH YaCTULIBI U TBEPAOIO Tea. AAJIUTUBHOCTh MOMEHTA UHEPLIUH.
Teopema ['toiirenca-IlteitHepa (10Kka3aTeabCTBO).
OnpeneneHne MOMEHTOB MHEPLUU OAHOPOJHBIX CUMMETPUYHBIX TeJ (CTEpKHS, LWIMHIpA,
mapa).
3aKOH COXpaHEHUS MOMEHTAa HMMIIYJbCa B KJIACCUYECKOM MexaHuKe. MOMEHT wumIlylibca
YaCTUIIbl U U30JIMPOBAHHOM CUCTEMbI HEPEJIATUBUCTCKUX YACTHLI.
MowmenT cuibl. COOCTBEHHBIA MOMEHT CHIIBI.
BriBon pacuéTHbix GopMyn AJis onpeesieHUuss MOMEHTa HHEPILIUU U YTIIOBOM CKOPOCTH.
Tpudunsapuslii moasec.
OKcIepuMEHTalbHasl POBEPKA 3aKOHA JMHAMHUKHU BpPAIaTE€IbHOTO ABMKEHHUS. Kak MOXHO
M3MEHUTh MOMEHT CHJIbl U MOMEHT UHEPLIMH B KCIIEPUMEHTAIIbHOM YCTaHOBKE?
BriBon pacuétHbix popMyn MOMEHTa MHEPIIMHU MaXxOBOTO KoJjieca U CUJiIbl TpeHus. Meroauka
ONpPEIEICHUS MOMEHTA HHEPLIUU MaXOBOI'0 KOJIECA U CUJIbI TPEHUS.

Jladoparopnasi padora N8a,8.

N3yyenue npouneccoB CTOJKHOBEHUA

HMiynbe. 3aKOH COXpaHEHHs] UMITYJIbCA B KIIACCUUECKOW MEXaHUKE.
3aK0oH COXpaHEHUsI YHEPTUHU B KJIIACCHUECKOU MeXaHUKe. Y paBHeHUs [ aMmIbTOHA.
CTONKHOBEHHE YaCTUL.
yIpYyTUe U HEYIpYrue CTOJIKHOBEHHUS;
CTOJIKHOBEHUSI CIUMAIOLIUXCS YaCTHII,
HEYIPYrue CTOJIKHOBEHMSI 0€3 CIIMIAaHMUS;
pacmajibl HeCTaOUIBHBIX YaCTHII, TOPOT PEAKIIUU.
Meroauka SKCIEepUMEHTA 110 U3YYEHUIO yaapa.
bajumnctuyecknii MassTHUK.
[IpuMeHeHrne 3aKOHOB COXpPAHEHHWsS MMITyJIbca M SHEPruu Jjs pacdyera CKOPOCTH IyJu
0aTMCTUYECKOTO MAasiTHUKA TPU CTOJIKHOBEHHSIX.

JlabopaTopnas padora N14,15.

Onpenenenne CKOPOCTH 3BYKa B BO3yXe METOAOM CJIOKCHHS
B3aMMHO NePNeHINKYJISPHBIX KOJTeOaHU.
Onpenenenue CKOPOCTH 3ByKa B ra3ax
PacnipocTpanenue xonedanuii B OJHOPOIHOM YIIPYTOM cpeie.

YpaBHeHUE MJI0CKOH Oeryiieil BOIHBI.
OpnHoMepHbIe 3BYKOBbIE BOJTHBI. CKOPOCTh 3ByKa B ra3ax, KHUJAKOCTSAX U TBEPJIbIX TENaX.
Crosiune BOHBI. DHEPrHs CTOSYEN BOJIHBI.
Pu3nyecKkue XapaKTEpPUCTHKM 3BYyKa: CHJa 3BYKa, aKyCTHYECKOE CONPOTUBIICHUE CPEMBI.
DuU3HOIOTNYECKast aKyCTHKA.
AKYCTHUYECKHI pe30oHaHC.
CrnosxeHre B3aUMHO MEePIEHANKYISIPHBIX KOJIEOaHUN.
®urypsl JInccaxy, SKCIEPUMEHTAIBHOE UX MOJy4YECHHUE.
OKCIEpUMEHTAILHOE OIPEIETIEHUE CKOPOCTH 3BYKA.
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MOJEKYJISIPHASI ®U3UKA
JlaGoparopHnas padoora Ne 1. Onpenesienue Cp / Cy
Yro Ha3pIBatOT BHYTpeHHEN sHeprueil? KommuectBoMm TemoTs!?
Onpenenenue M MaTeMaTHYeCKOE BBIPAKEHUE TEIUIOEMKOCTH TeNa, YAeIbHOU
TEIJIOEMKOCTH BEIIECTBA, MOJIIPHOMN TEIIOEMKOCTH BEILIECTBA.
[Touemy st ra3oB pa3IuMyarOT TEIUIOEMKOCTh IMpu mocTossHHOM oObeme (Cy) u
TEIUIOEMKOCTb MPH MOCTOSTHHOM JaByieHuH (Cp) ?
Jlatb onpeeneHue MOJIIPHBIX  TEIIOEMKOCTEH P MOCTOSHHOM 00beMe 1 TOCTOSTHHOM
JaBJICHUH, O0OBSICHUTH COOTHOIICHHE MEX Ty HUMH (ypaBHEHUE Maiiepa).
Jatb nousitue o crenenu cBooobl; Beipasuth Cp 1 Cy yepes 4uciio creneHeil cBo0oIbI.
AnmuabatHsiii nporecc. YpaBuenue Ilyaccona, rpaduk aquadbaTHoTo mporiecca.
Onpenenenne Cp / Cy MeTOI0M aarabaTHOTO paciIupeHus (xoa padoThl).
Uro Ha3biBaeTcst BoHOU? Kak oOpasyeTcs crosiyasi BOJIHA, €€ 0COOCHHOCTH.
. Yto Ha3pIBaeTCs IJIMHOUN BOJIHEI?
10. Yro Takoe pe3oHaHC? YCIOBHE HACTYIICHHS pEe30HAHCA B TPYOE C BO3IYXOM.
11. Yro nHa3zwiBaeTcsi ckopocThio 3ByKa? IlnoTtHocThIO (Ta3za), maBieHremM? COOTHOIICHHE
MEXTy HAMH.
12. BsiBog pacuyeTHO# GopMyIbl ISl Y. MeToArKa SKCIIEPUMEHTA 10 ONPEACTICHUIO .
JlaGoparopHasi padora Ne 2. [IlpoBepka ra3oBbIx 3aKOHOB

.
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1. Muxkpo- 1 MakpornapameTpbl, XapaKTepU3YIOIue COCTOsTHUE ra3za. x ¢pusudeckuii cMbICI.

2. Msompouecchl. 3akoHbl H  ypaBHeHus wux onpenenswomue (boitns-Mapuortra,
['eit-JIroccaka, apist). I'paduku u3onporeccoB B KoopAuHaTax p u V, p o vudl.
3akoH ABorajapo.

3. BmBog ypaBuenus Knaneiipona-MenpaeneeBa u3 ocHoBHOTo ypaBHeruss MKT razos.

4. Tepmudeckuii KodhPUIUEHT TaBIeHHS, KOYPDUIIUSHT 00bEMHOTO PACITUPECHHS Ta30B.

5. OObsicHeHue ra30BBIX 3akOHOB ¢ Touku 3peHuss MKT razoB. BriBog 3axkoHOB
u30mpoleccoB U3 ypapuenus Kamneiipona-Meneneesa.

6. ®u3uvecKuii CMBICI YHUBEPCAIBHOM Ira30BOM MMOCTOSHHOM.

7. 3akoH /lampTOHA.

8. Xox paboTel, 00BICHEHUE BCEX ITAMOB, PE3YIbTATHI, BBIBOBI, IIOTPEITHOCTH.

JlabopaTopnasi paGora Ne 3 (a, 0). I3MeHeHHe arperaTHbIX COCTOSIHUH
Urto HazbiBaeTcst Pa3zoBbIM TMepexo oM nepBoro ponaa? Buasl ¢pa3oBbIX MEpexog0B MEPBOTO
pona. O0bACHUTH MeXaHu3M (a30BbIX epexoaoB ¢ Touku 3peHns MKT ctpoenus BemecTBa.
Uro Takoe Terora Ga3zoBoro nepexoaa?
Uro HazpIBaeTcs yAENbHOM Temunorodl miuasineHus? Ha urto pacxomyercs 3ta Teruiora?
Enununs! usmepenus. YTo npoucxouT ¢ Hel IpU OTBEpEBaHUU BelecTBa?
UYro Ha3bIBaeTCs yAelbHOW MOJISIPHOM TeruioToil mapooOpa3oBanus? Ha uro pacxonyercs 3ta
teriora? Enununel namepenus. UtTo mpoucxoauT ¢ HEll Mpu KOHAEHCAIlMH BelecTBa?
B uem 3akmrouaercs mporecc cyoaumanuu (Bo3roHku)? YTo Takoe yjaenbHas TemsioTra
cyonmumanun?
YeM oTamnuaroTcs rpaduky MiaBieHUst U OTBEPAECBAHUSA KPUCTAIMUECKUX U aMOP(HBIX Tes?
[Touemy?
3aBUcUMOCTh  TeMmmepaTypbl  (a3oBoro  mepexoga  OT  JaBleHHUS.  YpaBHEHHE
Knaneiipona-Knaysuyca.
Juarpamma cocrostHui. TpoliHas TodKa.
CocraBrneHne ypaBHEHHs TEIUIOBOTO OajlaHca JJisi OMNpeAeNieHUsl yAeIbHOW TeIUIOThI
U1aBJIeHus (TapooOpa3oBaHusl) KaIOPUMETPHUUECKUM CITIOCOOOM.
Jladoparopnas padora Ne 4. Onpenesnenne kod3pPpuuuenTa TenJ0BOro pacuupeHus
TBEePABIX TeJ
Oo6bsacHenne K03 GUIMEeHTa TEIIOBOTo paciupenus ¢ Touku 3pennus MKT.
3aBHCUMOCTh OOBEMHBIX U JIMHEHHBIX Pa3MEPOB TBEPBIX TEN U )KUIKOCTH OT TEMIEPaTyphI.
Ouznyeckuii cmpica kodpduireHTa 00beMHOr0 U JUHEHHOro pacmupeHus. CBs3b MeXAy



HHUMU. E,Z[I/IHI/II_H:I HU3MCPCHUA.

4.

Uto Ttakoe minoTHOCTh? EpuHunbl u3MepeHus. 3aBUCUMOCTh IUIOTHOCTH BEIIECTBA OT

TeMIIepaTyphl.
5. Meroauka onpenenenus kodhpuirenTa JMHEHHOTO pacIIuPEHUSI.

6.

~ow

o

BriBog popmyiiel 1t onpesenenus ko3 duimenTa 00beMHOTO pacIMpeHus )KUAKOCTH.

JlaGoparopuas padora NeS. OnpenesieHue yaeabHON TENI10eMKOCTH
1. TlonsTHe TEmIOEMKOCTH TeN. Y IeJabHasl TEIJIOEMKOCTh. EIMHULIBI U3MEpEHUs.
2. Yro Takoe MOJIb BelecTBa. 3aKOH ABOTaapo.
3. Yucno cremeneir cBOOOABI MOJEKYJIbl TBEpIOro Tena. Teopema O paBHOMEPHOM
pacnpezieieHuu SHEPTUH M0 CTENeHIM cB0OOoAbl. BHyTpeHHss sHeprus 1 Mo TBepaoro
Tena.
MousipHast TEIIIOEMKOCTb.
5. Knaccuueckas Teopus TEIIOEMKOCTH TBepaoro Tena. 3akoH rononra u Iltu, rpanuist
€ro MPUMEHEHUS.
6. BriBog opmyn 1t onpenenenus yaeabHON TEIUIOEMKOCTH KHUJIKOCTH M TBEPJOrO Teja
(YpaBHEHHE TEIIJIOBOTO OajlaHca).
7. YcTpolcTBO, IPUHIMIT JASHCTBUS U Ha3HAUYEHUE KAJIOPUMETpa.
JlaGopaTopHas padora Ne 6. Onpenesnenne ko3(pPpuumeHTa TENJIONPOBOTHOCTH
OOBbsicHEHHE TEIUIONPOBOIHOCTH KUIAKOCTEN U ra3oB ¢ Touku 3peHust MKT.
®opmyna Oypbe. Ouznueckuid CMbICT KOIPGUIIUEHTA TEIIONPOBOAHOCTH. EnuHuUIIbI
u3MepeHus. Uto Takoe rpaJueHT TeMIeparypbl?
3. 3aBucuMOCTh KO3 GUIIMEHTA TEIIONPOBOAHOCTH ra30B OT TEMIEPATYPhI U JaBICHHUS.

Oco0eHHOCTH MeXaHHU3Ma TEIIONPOBOJHOCTH TBEPABIX Tesl. DOHOHBI.

BreiBon dopmyinbl ans onpesenenus kodduiimeHTa TerIonpoBOJHOCTH U O0bsICHEHHE
METOJIUKHU 3KcrepuMeHTa. Kak ompenensroT Ha NpPakTUKE KOJUYECTBO IE€perlaHHOU
TEIJIOTHI U TPAJUEHT TEMIIEpaTyphl?

JlabopaTopunas padora Ne 7 (a, 0) Onpenesienue k03¢ GuIIHEeHTa TOBEPXHOCTHOTO
HATSKEHHS.

Crpoenue xunkocreit ¢ Touku 3penus MKT.

[1oBEpXHOCTHBIN CHOW, CHUJIBI MOBEPXHOCTHOTO HATSKEHUS, YHEPrUs MOBEPXHOCTHOTO
cnos. Koo puimeHT noBepXHOCTHOTO HATSKEHUS (J1Ba ONPEIesICHuUs).

3. JlaBieHue noja UCKpHUBIIEHHOH nMoBepxHOCThI0. Popmyna Jlamnaca.
4. (CMayuBaeMOCTb, KaWIISIPHBIC SBJICHHUS.
5.  Meronsl onpenenenus ko3 duimeHTa HoBepXHOCTHOT'O HATSXKEHUS, X0/ PaOOTHI.
JlabopaTopnas padora Ne 9. Onpenesienune BJIaKHOCTH BO3AyXa
OOBsicHeHHEe TPOLECCOB HCMapeHus U KoHjaeHcauuu ¢ Touku 3penuss MKT. Mcnapenue u
KHUIICHHUE.
Hacpimennslii u HeHachlieHHBIM map. OT 4ero 3aBUCHUT JaBJICHUE HACBHIILICHHBIX U
HEHACHIIICHHBIX TTapOB?
AOGCOTIOTHAS M OTHOCUTENbHAS BIAXXHOCTh. ETMHUIBI H3MEpPEHMUSI.
Touka pocel. OmnpeneneHue aOCOMIOTHON W OTHOCHUTEIBHON BIIAKHOCTH TMPU TTOMOIIU
rurpomerpa JlamOpexta. YCTpOHCTBO M NPUHLMIT JI€HCTBHS BOJOCSHOTO THTPOMETpa M
IICUXpoMeTpa ABrycra.
Onpenenenne aOCOMOTHON M OTHOCUTENBHOM BIQXKHOCTHU MPH MOMOIIH 3TUX PHOOPOB.
3HaueHue BIAXKHOCTU U CIOCOOBI €€ OnpeiesieHusl.
Jladoparopnasi padora Ne 10. Onpenesienue nocrosuHoi boabnumana
1.  OcHoBubie nonoxenust MKT.
2.  Judody3us. bpoyHockoe nBmxenue. QiyKTyarum.
3. Mukpo- 1 MakporapaMeTpbl COCTOSTHUS Ta3a.
4. TlocrosHHas bonbliMaHa, eTUHULIBI U3MEPEHUs, PUBNUECKUN CMBICI.
5
6
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MousipHas macca, onpeeneHne MOJISIPHONM MacChl.
Yucno ABoragpo, crocoObl OIpeaesieHUs 4Kcia MOJEKYl B IMPOU3BOJILHOM Macce



7.

BEIIIECTBA.
Xon paboThl, BEIBOA pabouux (GopmMyin s ompeneseHus MocTossHHOW bonbiiMana u
pa3MepoB MOJIEKYII.

JlabGoparopHnasi padora Ne 12. OnpenesnieHue cpeaHei JJIMHbI CBOOOIHOI0 Mpodera u

1.

3(peKTUBHOIO TUAMETPA MOJIEKYJI BO31yXa
Uro Takoe anuHa, BpeMs CBOOOJHOro mpobera, cpeaHsisi, KBaJpaTuyHas, Haubosee
BEPOSITHAS CKOPOCTU MOJIEKYI, 3PPEKTUBHBIN TUAMETP MOJICKYIIbI?
BHyTpennee TpeHue B KHIKOCTSAX M razax. BoiBoa ¢opMyibl Asl JIMHBI CBOOOIHOTO
npobera.
3akon HproToHa i cuiabl BA3KOro TpeHusa. OT 4Yero 3aBUCUT KOIPPHUIMEHT
BHYTPEHHETO TpeHUs?
Metoauka ompeneneHuss UIMHBI CBOOOAHOTO mpobera u 3¢ (HEeKTUBHOrO guamerpa
MoJeKynbl Bo3ayxa. CoctaB Bo3ayxa. BeiBoa dopmynsl aist 3G(GEeKTUBHOTO AHaMeTpa
MOJICKYJIBI.

JlabopaTopnasi paGora Ne 13. Onpenenenue u3MeHeHHs SHTPONMHU NPU HATPEBAHUM U

1
2
3.
4
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IUIABJICHUH 0JI0BA

[Tonsitre o dazoBwix nepexonax I pona. I'paduxu nponeccos T = f(t).

Y nenvHbIe (MOJISPHBIE) TETIJIOTHI IIABJICHUS U KPUCTAILIU3AIUH.

JwnarpaMmma cocTostHus cucTeMBbl. TpoiiHas TO4Ka.

[Tonsitue suTponuu. Mi3MeHeHue 3HTpONHH B 0OPaTUMBIX M HEOOPAaTUMBIX IpPOIECcCax.
Hepasencto Knaysuyca.

CTraTucTUYECKU CMBICH SHTPOIMHU U €€ CBOICTBA, CBSI3b HHTPOIIMU M BEPOSITHOCTH.
®opmyna bosnbnmana.

Meroauka onpeeraeHus: SJHTPOIIMU, U3MEHEHUS SHTPOIIUHU U PACUET NOTPELIHOCTH.

SJIEKTPUYECTBO U MATHETU3M
Jlaboparopnasi padora Ne 1. UcciienoBanue 3JIeKTPOCTATHYECKOTO IOJIA.

Uto Takoe 31eKTpoCcTaTUYECcKoe rnose?

Uro Ha3bIBaeTCsl HAMPSHKEHHOCTHIO 3eKTpuueckoro mois? ((popmyna, ompenencHue,
MOCTPOEHNE BEKTOPA HAIIPSKEHHOCTH, €TMHULIBI U3MEPEHUS HAMPSHYKEHHOCTH )

[IpuHUUI Cynepro3uIIny.

Uto Ha3bIBaEeTCS JIMHUEH HAMPSHKEHHOCTH? MOTYT JIM OHU TIepECeKaThCs?

Uto Ha3bIBaeTCSd MOTOKOM HampsbkeHHocTH? Kak ¢ MHOMOUIbI0 CHUJIOBBIX JIMHHUI
M300pakaTh IEKTPOCTATHIECKOE MOJIE CUCTEMBI 3apsiI0B?

Uto Ha3bIBaeTCs MOTEHUHMAJIOM 3JeKTpuyeckoro mnoss? Pa3zHocts nmoreHumanoB. Kak
CBs3aH NOTEHLHUaN ¢ paboTON MO MEpPEeMEIICHUIO0 3JI. 3apsfia B AJIEKTPUUYECKOM IOJIE.
EauHunel u3smepeHus: NoTeHIana.

Uto Ha3bIBaeTCS HPKBUIOTECHIIMAIBHOU MOBEPXHOCTHIO? Kak MAyT CUIIOBBIE JTUHUU IO
OTHOLIEHHUIO K JKBUIOTCHLIHMAIbHBIM MOBepXHOCTAM? KakoBa CBs3pb  MeEXIy
HANPSKEHHOCTHIO U MOTEHIIHATIOM?

Kak u a5 yero Bkirovaercst peoxopa?
[Touemy a1t TTOCTPOEHUSI SKBUIIOTEHIIMATIBHBIX TMOBEPXHOCTEH, JIMHUNU HUCIOJIB3YIOT B
LEMU TaIbBaHOMETP?

JlaGopaTopuas padora Ne 2. Onpenesienune 1M3JIeKTPHUYECKOI MPOHUIIAEMOCTH CPeabl.

1. Yrto Takoe nmdneKkTpuueckas MpoHUaeMoctb (oTHocutenbHast) Cpensl? Kakue
CBOMCTBA JUDJIEKTPUKA OHA XapaKTepU3yeT?

Yro HazbIBaeTcs KOJIeOaTEIbHBIM KOHTYPOM?

OT 4ero 3aBUCUT MHIYKTMBHOCTh KaTylmiku? Kak M3MeHUTH 4acToTy KoyiebaHHIl B
KOHTYpe?

OT 4ero 3aBHCHT IIEKTPOEMKOCTB IIJIOCKOr0 KOHAEHcaTopa?

Yto Takoe pe30HAHC HANPSKEHUN?

Kakoro tuna koHJieHCcaTOp UCHOIB3YyeTCs B padboTe?

KakoBa posib 3ByKOBOT0 reHepaTopa, UCIOoJIb3yeMOro B padbote?

wn
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5.
6.

8. B dem 3akimogaercst METOJI OIIpeIesIeHUs € B JaHHOU padore?
JlaGoparopnas padora Ne3. OnpenesieHue eMKOCTH KOHIEHCATOPOB.

1. Yro Ha3bIBaeTCs 3IEKTPOEMKOCTHIO MpoBoAHMKa? OT yero oHa 3aBucut? EquHuUIBI
U3MEpEeHHUS.

Uro Takoe koHaeHcaTOp? Buibl KOHIEHCATOPOB. DIEKTPOEMKOCTh KOH/IEHCATOPOB.

CoeanHeHHsI KOHJIEHCATOPOB.

3akonsl Kupxroga.

[Tpumenenue 3akoHoB Kupxroda k 00bsICHEHHIO CXEMBbI MOCTA.

EMKOCTHOE COIpOTHBIIEHUE.
Yem oTamvaeTcs cxeMa MocTa Y MHCTOHA OT CXEMbl, HCIIOJIb3yeMO# B JaHHOM paboTe?
[Touemy?
8. Uro Takoe Mara3uH eMKOCTei?
MeTto1bl OnIpeeEeHNs ANEKTPOEMKOCTH KOHEHCATOPA.

JlaGoparopnas padora Ne 4. U3mepeHue cOnpoTHBJIEHHH.

Uro Takoe comnpoTuBieHue mnpoBoanuka? Yem oHo oOycioiaeHo? Uto Takoe yaenbHOe
conpotusiieHne? ENuHUIBI n3MepeHusl.

CoennHeHNE CONPOTUBIICHUH.

3akoH OMa 1 yyacTKa LEeMH.

3akonbl Kupxroda u ux npuMeHeHue.

Moct Yuncrona. [louemy ranbBaHOMETp MOXKET MOKa3bIBaTh 07?7

Mertomsl onpeneneHus CONPOTUBIICHUS IIPOBOAHHKA.

UYro takoe aBometp? Kak ¢ Hum paborars? OmMmeTp.

Kak npu uzmepennu nonyuuTs Haunbosee o0l pe3ynbrar?

JlaboparopHasi padora Ne 5. U3yuyeHue 3aBUCMMOCTH CONIPOTHBJICHUH OT
TeMIepaTyphbl.

Yro Takoe COMpOTHUBIICHUE U MPOBOIUMOCTh?

Kak u moueMy 3aBUCHUT CONPOTHBIIEHHE METAUIOB OT TemnepaTyphl? TemmepaTypHblit
ko3 puIueHT.

OnekrpoiauTuueckas avcconuanus. Tok B snekrpoautax. OT 4ero 3aBUCUT
MPOBOAMMOCTH 3JIEKTPOIUTA?

Kaxk u mouemy 3aBUCHUT CONPOTHBIICHUE DJICKTPOJIUTA OT TEMIIEPATYPhI?

30HHas TEOPUSI TPOBOJMMOCTH MOJIYIIPOBOJHUKOB.

Kax u mouemy MeHsieTCS COMPOTUBIICHHE MTOTYNPOBOHUKOB ITPH HATPEBAHUH?
Jlaboparopnasi padora Ne 6. Pacyer uryHTa u 100aBOYHOI0 CONPOTUBJICHUS.

Noakown

©

1. IlocnenoBaTenbHOE U MapaieIbHOE COETUHEHNE MPOBOJIHUKOB. MeTobl pacueTa CII0KHBIX
cxeM (MeTO/] 3Be3/Ibl M TPEYTOJIbHUKA).

2. Yrto Takoe rampBaHomeTp? Ilouemy rajabBaHOMETpP MOXKHO HCIIOJIB30BaTh U B KauyecTBE
amIepMeTpa U B KauecTBe BoibpTMeTpa? Kak 370 MOXHO caenaTs?

3. Urto Ha3pIBaeTCs MOCTOSHHON ranbBaHoMeTpa? YTo Ha3bIBaeTCS YyBCTBUTEIHHOCTHIO
rajbBaHomeTpa’?

4. Pacuer myHTa U 1060aBOYHOTO CONPOTUBJIEHHUS, B YEM COCTOUT UX POJIb?

5. UTo 3HAYUT NPOrpagyupoBaTh U3MEPUTENbHBIN TPUOOpP (aMIepMeTp, BOILTMETP)?

6. Uto 03HAYaIOT 3amucH Ha IIKajae mpudopoB?

7. KakoB NpUHIMI JEHCTBUS MarHUTO-3JIEKTPUUECKUX CUCTEM?

8. Bkirrouenue peocrara B Ka4€CTBE MOTCHIIMOMETDA.

9. Yrto Takoe Mara3uHbl COIIPOTUBIICHUI?

agbhwbnE

Jladoparopnasi padora Ne 7. Onpenesienue I/{C pa3iu4HbIMUA METOAAMH.
Kakue cuibl Ha3bIBaIOTCS CTOPOHHUMU?
UYro nazeiBaeTcs DJ1C?
3akoH OMa aJ1s1 3aMKHYTOM LIETIN.
UYro Ha3pIBaeTCSA HUPKYJSALUEH BEKTOPa HAPSXKEHHOCTHU AJIEKTPUYECKOTO MOJIS.
3akonsl Kupxroga.
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11.
12.
13.
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B uem 3akirouaercs METOJ KOMIICHCAIMH.

7.  Meronst uzmepenus J]/1C.
JlabopaTopnas padora Ne 8. Onpenesienne tepmoIJIC.
1. Tlouemy B MecTe KOHTAaKTa JBYX IPOBOJHHKOB 00pa3yeTcsi pa3HOCTh moreHnuanos? Ot

4ero 3aBUCHUT €€ BeJIM4HnHA?
2. Moxno a1 nonyuants IJIC B 3aMKHYTOH II€NH U3 Pa3HbIX METAUIOB 32 CUET KOHTAKTHBIX
pa3zHoCTEd MOTEHIIUAIOB?

3. UYro takoe TepmoD[C?

4. Yo Takoe koxpuuuent tepmoI/IC mwm quddepenunansuas 31C? Moxer i1u B enu
ObITH OOJIBIIION TOK 3a cueT TOJIC.

5. 3axoH Bosnbra.

6. 3aBucur au kodxpdumuent TOIC ot Temneparypbi?

7. UTo 3HAUMT MPOTPaAYHUPOBATH TEpMOTIApy?

8. SBnsercs au 3aBUCHUMOCTh OT TEMIIEpaTyphl JIUHEHHON ?

9. Uro Takoe MarasuH CONPOTUBIICHHUS U JUII YETO OH UCIOJIb3yeTCs B pabote?

JlaGoparopHasi padora Ne 9. CHsAiTHE XapaAKTEPUCTUK TPEXIIEKTPOAHOM JIaMIIbl.
Uro Ha3bpIBaeTcs TEpMOUIEKTpoHHOW smuccuen? Kak ona wucnonb3yercs B pabote
3JIEKTPOHHBIX JIaMI?
Ponb anexTpooB (aHOa, KaTOAA, CETKH) B TPHUOJE.
YTo Ha3bIBAECTCS CTATUUECKOW aHOJHOM XapaKTepUCTUKOMN JaMIIbl?
Urto Ha3bIBaeTCs TOKOM HACBIILIEHUS?
Uto Ha3bIBa€TCAd CTAaTMYECKOM CETOYHOM XapakTepUCTUKOM Jammbl? YTo Takoe
NOTEHLIMAN 3alMPaHUs JaMIIbl?
6. OOBACHUTH NMPUYMHY M XOJ HU3MEHEHHS] CETOYHOTO TOKa C YBEJIMYECHHEM Ha CETKe
[I0JIO’KUTEIBHOIO MTOTEHLIANA.
7.  OOBIACHUTH MPUUUHY OJHOCTOPOHHEU MPOBOAMMOCTH 3J1.JIAMIIBL.
8. Bxurouenme peocrara B KaueCTBE MOTEHIIMOMETPA.
9. Bxirouenue 3-X MOJIOCHOTO NMEPEKITIOYATENs ISl U3MEHEHUSI HAllPaBJICHUS TOKA B LIETIH.
10. Touemy npu CHATUU CETOYHON XapaKTEPUCTUKN N3MEHEHHUE IMTOTCHIIMANIA Ha CETKE BEET
K U3MEHEHHUIO aHOJIHOTO HaIPsHKEHUS?
11. Kaxk uzmensieTcsi moTEHITUAT 3alTUPaHus JJaMITbl C U3MEHEHUEM aHOIHOTO HaIPSHKEHUs?
12. MOXHO J¥ YBEIMYUTH TOK HACKIIIEHUS?
JlabopaTopHas padora Ne 10. CusiTue XapaKTepUCTHUKH MOJYNPOBOAHUKOBOI0 1HOAA U
H3MepeHue
k03¢ PpuunenTa ycujieHus TpPaH3UCTOPA.
Kaxkue Tena Ha3zpIBarOTCS NOMYNPOBOAHUKOBBIMU?
UYem oTiinyaeTcs MOJIyIPOBOJIHUK MI-TUIIA OT IPOBOJIHUKA?
Kaxkas npoBoaMMOCTh Ha3bIBa€TCsI MPOBOAUMOCTBIO P-THIA?
UTo npoucXoAUT Ha TpaHHIle KOHTAKTa IPOBOJAHMKA H-TUIIA C MOJIYIPOBOJAHUKOM p-THIA?
Uro Takoe coOCTBEHHAs! U PUMECHas! TPOBOIUMOCTh?
Urto Takoe 3anmuparomuii ciom?
[ToueMy KOHTaKkT 2-X TOJIYNPOBOJHUKOB C pPa3HOrO THIA MPOBOJUMOCTBIO 00Nagaer
OJIHOCTOPOHHEH MTPOBOJIUMOCTHIO?
UYro Takoe npsimoe 1 oOpatHoe Hanpsikenue? [Ipsmoit 1 o6paTHbIi TOK?
UYTto Ha3bIBaeTCs BOJBTAMIIEPHON XapaKTEPUCTUKON 1HOaa?
J71s1 4ero ciy>KUT MOTYNPOBOAHUKOBBIN A0 ?
Kaxk onpenensiercss  kodddunvenTt ycuienus tpuoaa?
Bxitouenue peocrara Kak MOTEHIIMOMETPA.
Bxurouenune 3-X MOdIIOCHOTO MEpeKIovaTes I U3MEHEHHS HalpaBJiIeHUs TOKa B LETH.
JlabopaTopnasi pabora Ne 11. Onpenenenne ropu3oOHTAJILHON COCTABIAIOIICH
HANPS2KEHHOCTH MATHUTHOIO 10Jis1 3eMJIH.
1. Yto Ha3BIBaeTCS CUIOBOM JMHHEH MarHUTHOTO OIS ?
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Kak nayr cunoBble IMHUM MarHUTHOTO o 3emin? I'ae y 3eMiu ceBepHbI MarHUTHBIN
nosiroc? Onpenenure JEMEHThl 36MHOIO MarHeTU3Ma.
3. HampaBrneHnue Kakoro BEKTOpa COBIAJAaeT C HANpaBICHHMEM MAarHUTHOH CTpeIKH,
HAaCAKEHHOM Ha BepTUKAIbHYIO ocb? Ha ropuszoHtanbHyro ocb? HyxkHO nm
TOPU30HTAIBHYIO OCb OPUEHTHPOBATH KaK-TO B IPOCTPAHCTBE WM 3TO HE 0053aTeNbHO?

Cdopmynuposats 3akoH buo-Casapa-Jlamnaca.

Kak HanpaBieHo MarHuTHOE 1oJie KpyroBoro Toka? Yemy pasna ero H..

CrnipaBeyIMB JM PUHIUI CYEPIIO3ULIMH JJI1 MATHUTHBIX TOJIEi?

B uewm 3akmrouaercs meron onpeaenenust Hr u Ho 3eMHOro MarauTHoro mossi?

J171s yero BUTOK OPUEHTUPYETCS B INIOCKOCTH MarHUTHOT'O MepuuaHa?
JIaﬁopaTopHaﬂ padora Ne 13. Onpenenenne ko3gPpuuneHTa CAMOMHAYKIMI KATYIIKH.

1.  Yto Ha3bIBaeTCs MHIYKTUBHOCTHIO MPOBOAHUKA? EAMHULIBI HU3MEPEHUS.

N gk

2. Tlouemy KaTymka OKa3blBaeT pa3HOE COINPOTHBICHHE TIOCTOSHHOMY TOKYy H
MepEMEHHOMY?

3. Ot 4ero 3aBUCUT UHIAYKTUBHOE COIPOTHBIICHHE KATYIIKHU?

4. Kak cBsi3aHbl UHAYKTUBHOE U aKTUBHOE CONPOTHUBIIEHHE MPOBOJHUKA? MOXKHO JIM HX
IIPOCTO CKJIAAbIBATh?

5. Uro o3HauaeT, 4yTo TOK 1o (aze HE COBMATACT C HAMpPsLKEHUEM?

6. Korna B 1ienu nepeMeHHOr0 TOKa TOK U HAPsHKEHUE COBIANAIOT 10 (haze?

7. Yto takoe eMKocTHoe compoTuBieHue? Uem oHo oOycioBneHo? Kak BiuseT Ha TOK B
uenu?

8. Kak yBennuuTh UHAYKTUBHOCTH KaTYIIKU?

9. Kak perynupyercs HanpsOKSHHUE B LeTTH?

OIITUKA

JlaboparopHasi padora Ne 3
1. JIunzel. Ontuyeckas ocb. Gokyc. ['nmaBHas ontuyeckas ocb. DokycHoe paccrosinue. Dopmyna
JIMH3BI, ONTUYECKasl CUJIa JIMH3bI.
2. Iloctpoenue n300paxeHuil B IMH3aX U 3epKajiax.
3. Meronbl onpenenenus GOKYyCHOIO PacCTOSHUS cOOUparOILeil IUH3BI.
4. Iloctpoenue ueprexa k Mmetony beccens.
5. Meronuka omnpeneneHus pOKyCHOT0 pacCTOSIHUS PACCEHBAIOIEH JTMH3BI.
6. AGeppanus IMH3: XpoMaTU4eckas, chepuyeckas, Koma, aCTUrMaTU3M.

JlabopaTopnasi paGora Ne 4,4a

1. 3axkoHbl OTpakeHHs U TperomiieHus cBeTa. Puznueckuil CcMbICa aOCONIOTHOTO U
OTHOCHUTEJIBHOTO MOKa3aTesl PEIOMIICHHSI CPEIBL.
2. SIBeHre IOJTHOTO BHYTPEHHETO OTPAKEHHUS.
3. Xox mydeil yepe3 MI0CKO NapayliebHYIO IUIACTUHKY U IPU3MY.
4. Xox myuyeill B MUKPOCKOIIE.
5. Metoauka onpeseneHre mokasarelis NpeioMIeHHs IpU oMol MUkpockorna. (KauectBeHHOe
0OBSICHEHHE UYepTEXKA).
6. 3aBUCHMOCTb IIOKa3aTessl IMpeJoMJIeHUs cpeabl OT Temmeparypbl. IlpuHuun pa®oThb
pedpaxTomeTpa (IIOCTPOEHHE X0/1a JIyuel B pepakToOMeTpe).

JlabopaTopnasi paGora NeS.
1. B d4em cocrour sBieHue uHTepdepeHIUU? VYcCIOBHE TMOJyYEHUS YCTOMUMBOMN
UHTEpPEPEeHIIMOHHON KapTHHBI. KOrepeHTHOCTh MICTOUHUKOB.
2. YcnoBust HaOMroIeHUss Max u Min npu uatepdepenimu aByx ay4dein AL, AD.
3. CnocoObl Habmonenus: uHtepdepenunu: onbliT FOHra, 6unpusma u Ouszepkana Dpenens,
Merton JInoiiga (c mocTpoeHrneM Xoja Jiydyeil © MHUMbIX HCTOUYHUKOB).
4. Metoauka onpeieieHus AIMHbI CBETOBOM BOJHBI MPH MTOMOIIH OUITPU3MBI.

JladopaTopHas padora Ne 6.
1. B ueM cocTOSAT sIBIEHHE U YCIOBUE UHTEP(EPEHIINN CBETOBBIX BOJIH?



2. YcnoBust Max u MiN npu HHTEpPEPSHLIUH IBYX JTyUCH.
3. Tlonstue 00 wHTEepdepeHIIMH B TOHKHX IUICHKAX: IMOJOCHl PAaBHOTO HAKJIOHA M PaBHOM
TOJILIUHBI (PUCYHOK U €r0 OOBSICHEHUE).
4. Konbra Hetotona. Bersoa popmyiiel aiis R u A
5. Metonuka onpeneneHus paguyca KpUBU3HBI JUH3bI U JJIMHBl CBETOBOM BOJIHBI C TOMOLIBIO
koiier; HerotoHa.
JlabopaTopnasi paGora Ne 7.
1. udpakaus ceera. [Ipuamun [oirenca-dpenens.
2. ludpaxius oT miesau. Y CJIoBHS MaxX 1 Min cBeta oT mieiu (PUCYHOK).
3. Judpaximonnas pemerka. Y cioBus Max u MiN cBeta OT pelieTku (PUCYHOK).
4. OnpeneneHue A Ipu NOMOIIHU TU(GPAKIMOHHON PEIIETKH.
JlaGoparopHasi padora Ne 8.
1. EcTecTBeHHBIH 1 MONSIPU30BaHHBIN cBeT. CIIOCOOBI OTyYeHUS TOJISIPU30BAHHOTO CBETA.
2. BpaiieHue miocKOCTH NOJSPU3ALMH ONTUYECKA aKTUBHBIMU BEUIECTBAMHU. YTOJ IOBOPOTA
IUIOCKOCTH nossipu3zanuu. IlocrosiHHas BpanieHus.
3. IlpuHIMI yCTPOMCTBA U IEUCTBUS caxapuMeETpa.
4. 3akoHn bproctepa u ero guznueckoe 0ObICHEHHE.
5. Honspuszarop u ananuzarop. 3akoH Mantoca.
6. MckyccTBeHHAst aHU30TPOIIUS U €€ UCII0JIb30BAHNE B TEXHUKE.
JlabGoparopuasi padora Ne 10.
1. TerioBoe n3nyuenue Ten. Enunuiel usmepenus. M3nyuarenbHas v MOIJI0MATEIbHAS
CIIOCOOHOCTH TeIl.
2. CriekTpajbHas U MHTErpalibHasl, U3JydaTeabHas U rnorjoiiareiabHas cnocooHoctu (E, A, R;).
3. 3akon Kupxroda.
4. ITonsiTue abCOOTHO YEPHOTO TEIIA.
5. 3aKOHBI TEMJIOBOTO U3NyueHus: abcooTHO yepHoro Tena: Ctedana-bonsimana u Buna.
M3meHeHune 1iBeTa TeJ Py HarpeBaHUH.
6. I'paduku pacnpeneneHus: 3JHEPrUU U3Ty4EHUS IO JUIMHAM BOJIH IIPU Pa3HBIX TeMIiepaTypax.
®opmyna [lnanka (GyHKIMM pacrpeneneHus SHEPrul paBHOMEPHOTO W3ITYYECHHUS YEPHOTO TETa).
Onrtryeckuili MMpoOMeTp: YCTPOUCTBO U METOJ U3MEPEHUS TEMITEPATYPhl IUPOMETPOM.
JlaGopaTopHnas padora Ne 11.
1. Buemnuii ¢ortosdpdexr. 3akoHsl (oTordpdekra (3akoH CtoneroBa). OCHOBBI KBAHTOBOM
TEOpUU CBETA.
2. YpaBHeHue DiHIITeiHa 1151 porodddekra. J[nmuuHOBONMHOBAs rpaHuna it GoTorddexTa.
3. BakyymHsiii poTossieMeHT. Y CTpOMCTBO U BKITIOUEHHUE B 1I€TIb.
4. BosbramnepHas XapakTepUCTHKa (POTOIIEMEHTA.
5. O0bscHEHNE Pe3yIbTaTOB HKCIIEPUMEHTA HA OCHOBE 3aKOHOB (OTOdPdeKTa.
JlabopaTopnasi paGora Nel2.
1. OHeprus cBeToBbIX BoJH. [loTok 3Heprun. [1noTHOCTH MOTOKA SHEprUN. BekTop YMoBa.
2. CseroBoit notok. Kpusast BunHOCTH. EAMHUIIBEI N3MEPEHNS, COOTHOIIEHUE MEXAY BaTTOM U
JIFOMEHOM.
3. OcBemeHHOCTh. Enunanbl n3MepeHus. SIpKkocTh U CBETUMOCTb, CBSI3b MEKYy HUMHU. ETMHUIIBI
U3MEpEHHUSI.
4. 3aKoHBI OCBEIIEHHOCTU. MeTOoAMKa MPOBEPKHU 3aKOHOB OCBEIIEHHOCTH.
5. IlonsiTve 0 BHYTPEHHEM U BEHTHWJIBHOM (poTtorddexre. [Ipunuun aeiicTBus JOKCMETpa.
JlabopaTopnasi paGora Ne 14.
1. qucnepcus cBeTa, AMCIIEPCUOHHBIN CIEKTP. X0 Ty4del B Ipu3Me ( PUCYHOK).
2. CriekTpockorl. X011 Ty4eid B CIIEeKTPOCKOIIE.
3. CeKkTphl HICITYCKAHUS U CIIEKTPBI NOrJonieHus. JInHeivarsie U, CIUIONIHBIE U TTOJI0CaThIe
CHEKTpHL. Y CIOBUS UX HAOIIOAEHUS.
4. CriekTpanbHbIi aHanu3. J{J1s 4ero CHUMaroT rpaJIipOBOYHYIO KPUBYIO CIIEKTPOCKOIIA.



5. V3nyuenue u noriomeHne cBera atoMoM. OObsCHEHNE TPOUCXOXKICHUS TMHEHYaThIX

CIIEKTPOB M CTPYKTYPHI CIIEKTPA U3IyUIEeHHUs aToMa Bogopoaa o bopy (dusuka-10).
JlabopaTopHasi paGora NelS5.

1. SABnenue dpotodrdpdekra. BHemHuii, BHyTpeHHUN U BEHTUIBHBIN POTOADDHEKTHI.

2. 3axonbl CroneroBa Juist BHeIIHEro GoTodddexra.

3. YpaBuenue DitHimreiHa 115 poTodddekra. [nmrmHHOBOIHOBAS rpanuiia portodrddexra.

4. IpuHIMN 1EeHCTBUS BEHTHIILHOTO GoTodddeKTa.

5. CnektpanbHas XapaKTepuCTHKa (GOTOIIEMEHTA.

6. [IpuHuuMnI 1EeHCTBUS MOHOXPOMATOPA.

7. Kak cHUMaIOT CIIeKTpalIbHYIO XapakTepucTuKy dotosnementa B padore? [louemy st

MOJIyYEHHUs CIIEKTPAIbHON XapaKTEePUCTUKHU HEOOXOIUM TepecyeT YHEPTUU PEATbHOTO

HUCTOYHHKA?

ATOMHAS ®U3UKA.
OPU3NKA ATOMHOT'O AAPA U DJIEMEHTAPHbBIX YACTHUI]
JIABOPATOPHAS PABOTA Ne 2
OIIPEJEJIEHUE MMOCTOSHHOM IJIAHKA METOJIOM
SAJEPKUBAIOIIEI'O ITIOTEHIUAJIA IVIA ®OTO3JIEMEHTOB

1. OOBSICHUTH MEXaHU3M 00pa30BaHUs CIIEKTPOB U3ITYUCHHUSI HA TPUMEPE CIIEKTpa aTOMapHOIO
BOZIOPOZA.
2. CrexTpbl BOJOPOI0IOJ00HBIX aTOMOB.
3. B uem 3akimrouaercs npaBuio otoopa’?
4. B uem 3akmovaercs siBiaeHue ¢porodddexra? Buemnnii u BHyTpeHHHNA (hoTOdPdEKT. 3aK0oH
Oiinmreitna st porosaddexra.
5. YerpotictBo (hoTO2IeMEHTOB. ByieT i TOK HACHIIICHUS Y Ta30HATIOTHEHHBIX (DOTOAIIEMEHTORB?
6. Kak onpenensitor B pabore nocrosHHyto [lnanka? Kak onpenenuts paboTy BbIxona (eciu
M3BECTHBI 33/1€PKUBAIOIINE PA3HOCTU OTEHIIMAJIOB JUIsl pa3HbIX 4acToT)?
7. YCTPOUCTBO U MPUHIIMI JEUCTBUSI MOHOXpOMATOpa.
8. O1eHka norpeurHocTe N3MEpEeHHUsL.

JIABOPATOPHASA PABOTA Ne 3

MN3YYEHUE CIIEKTPA BOAOPOJA C ITIOMOLIBIO
MOHOXPOMATOPA

1. Haueptuts Mozens aToma renus. Uto mpencraBisieT U3 cedsi [Ba) bl HOHU3UPOBAHHBIN aTOM
renus?
2. Monens atroma Pesepdopna. Kakrie o0CHOBHBIE ONBITHI MOATBEPKAAIOT CYIIECTBOBAaHUE aToMa?
3. C KaKuM YCKOPEHHEM IEKTPOH JIBUKETCSI BOKPYT siapa’?
4. Ilouemy HeNPEPHIBHO M3TYYAIOUINI aTOM COTJIaCHO KJIACCUYECKOM TEOPHH AJIEKTPOIMHAMUKU
JIOJDKEH ynacThb Ha a1po? Kak o6xonut Ty TpynHocTs Teopust bopa?
5. CdopmynupoBars mnoctynarel bopa. Kakumum skcnepuMeHTanbHbIMU  (hakTOpamu
MOATBEPKIAI0TCS NocTynarel bopa?
6. PaccunTaTh NOTEHLIMANBbHYIO U TIOJHYIO SHEPTUU BOJIOPOAOINOA00HOI0 aTOMA.
7. BBIBECTH BBIpaKEHUE YaCTOTHI U3IyUEHHS aTOMa BOJIOPO/A.
8. CniektpanbHble cepun. OObSICHEHHE CIIEKTPAIbHBIX CEPUIl C TOUKU 3pEHUs] KBAHTOBOM TeOpHH
aToMma.
9. Kak onpenensiercst moctostHHast Punoepra B padbore?
10. IIpunnun aelictBus MoHOXpomaTopa Y M-2 1 ero ycTponcTBo.
11. Kak nporpanyupoBarh ClIEKTPOCKON?

JIABOPATOPHAS PABOTA Ne 6

ONPEAEJEHUE COAEPXKAHUSA KAJIUA B COJAX
PAJMOMETPUYECKUM METOAOM

1. CocTaB aTOMHOTO si/ipa. XapaKTEPUCTUKU COCTABIIAIOIINX €r0 YaCTHII.
2. CMBICH OPSAIKOBOTO HOMEpA dJIeMeHTa B Tabnuie MenaeneeBa. MaccoBoe YUCIIO JIEMEHTA.



3. Yro Takoe u30Tonsi?
4. YTo moHUMAETCs MOJ paAMOAKTUBHBIM pacnajaom?
5. Buapl paiMOaKTUBHOTO paciiaja, MpaBuiia CMELIECHHUS.
6. 3aKOH paIMOAKTUBHOTO pacmaja.
7. Yto HA3bIBAECTCS AKTUBHOCTHIO PAIMOAKTUBHOIO dJIEMEHTa?
8. Uto Takoe nepuo/ noyypacmnaja?
9. P -pacmanm. Otkyma OepyTcs AJIEKTpOHBI Hpu  [B-paguoakTuBHOM pacmazne. [IpuBecTtu
npuMepsl  [-pacnaja.
10. I[TpuHIUIT 1EHCTBUSA CUMHTUIUIIIUOHHOTO CUETUHKA.
11. Hpunuun peiictBus GotodnekTpoHHoro (POY) yMHOKUTENS.
12. Kak paccuutaTth NpOIIEHTHOE COAEPKaHUE KaJusl B COJU?
JIABOPATOPHASA PABOTA Ne 7
COOTHOUIEHUE HEONPEJAEJEHHOCTEM JJISI ®OTOHOB

1. Iudpakuus ot menu. YclioBHe MAKCUMYMOB U MUHUMYMOB. [1IuprHa rmaBHOro MakcumMymMa.
[TokazaTh Ha puCyHKax U Tpaduke HU3MEHEHUS HMHTCHCUBHOCTH BBIIIEILIET0 CBETa OT
paccTosiHUSA 10 OCEBOM JINHUHU Ha 3KpaHe, OT YIJla PacCesHHUs.
2. 3anucaTh COOTHOILUEHUE HEONPEAECICHHOCTEH I BOJIH. [losicuute Ha Tpaduke
pacnpenesieHue THTEHCUBHOCTH T10 YIJIaM IS IEJIEH  Pa3HOW IIMPHUHBI.
3. 3amnucatb M MOSICHUTh COOTHOILLIEHHWE HEOINPEACICHHOCTE IMpU KBAaHTOBOM XapakTepe
AJIEKTPOMAarHUTHOTO HU3TyYEHUSI.
4. 3anucarh U MOACHUTHh COOTHOLIEHUE HEONPEIETICHHOCTEM /17151 YacTHII.
5. OOBACHUTDH YCTPONUCTBO YCTAHOBKH M X0J1 pabOThI, pacCKa3aTh O METOAUKE U3MEPEHUH.

JIABOPATOPHASA PABOTA Ne 8

ONPEJIEJIEHUE IINPUHBI 3AITPEIIIEHHOM 30HBI
HoJyInPOBOJHUKOB

. CtpoeHue aTomMa. DHEpPreTU4ecKre ypoBHU aTOMOB.
. KBanroBeie uncna. x pusndeckuii cMbICII.
. [IpuHIHAII 3a110JTHEHUS] SHEPTETUYECKUX YPOBHEN aTOMOB.
. 30HHAas CTPYKTypa SHEPreTUYECKUX YPOBHEN TBEPABIX TEIL.
. UeM oTnn4aroTCs MOIYIPOBOAHUKHI OT METAJUIOB U AUDJIEKTPUKOB?
. OHeprust depmu.
. Ilpupona HocuTenen 3apsaa B MOTYyIPOBOIHUKAX.
.DJIEKTPONIPOBOTHOCTD MOJYIIPOBOIHUKOB.
. 3aBUCUMOCTb 3JIEKTPOIPOBOIHOCTH MOTYIIPOBOHUKOB OT TEMIIEPATYPHI.
10. Kak onpenennTs MHUpUHY 3allpEIEHHON 30HbI? B Kakux eInHUIaX oHa U3MepseTcs?
11. Yro Takoe Tepmope3uctop?

O 0 1N DN K W —

ATOMHASA ®U3UKA.
OU3NKA ATOMHOT O AAAPA U DJIEMEHTAPHBIX YACTHUIL]

Bonpocs! kotokBuyma 1.
1. TIpenmer u 3amauu pazaena «Pusnka aromMa u aapar».

2. ATOMHO-MOJIEKYJISIPHBIE MacCIITa0bI.

3. Knaccuueckast kapThHa MuUpa M HEOOXOJUMOCTh BBEJEHHMS KBAaHTOBBIX
IIPEACTABICHUMN.

4. Teopus aTroma BojopoJa 1o bopy.

5. Ommwit Pesepdopna.

6. SnepHas (Iw1aHeTapHas) MOJIENb aTOMA.

7. JIuHEWYaTHIN CIIEKTP aTOMa BOJIOPOIA.

8. Tlocrynatsl bopa.

9. OmnbiTer @panka u ['epria.

10. KopryckynsapHO-BOJTHOBOI! JTyain3M CBOICTB BElIECTBA.
11. Boxansl ae bpoilsis 1 HEKOTOpbIE UX CBOMCTBA.
12. CooTHOIIIEHHE HEOTPEAeIEHHOCTEH.



13. BonHoBas (h)yHKIMS U €€ CTAaTUCTUYECKUIN CMBICIT.
Bonpockl ko/u10KBHYMa 2.
1. BonnoBas (GyHKIHS U €€ CTATUCTUYECKUIN CMBICIT.
2. ITINOTHOCTH, BEpPOSTHOCTH. YCIOBHE€ HOPMHUPOBKM BeposTHOCTeH. [lpuHiumn

CYNEpIIO3UIIUH.
3. O6mee ypaBuenue Illpenunrepa. YpaBuenue Illpemunrepa s CTalMOHAPHBIX
COCTOSIHUM.
4. TlpuHUUI TPUYMHHOCTH B KBAHTOBON MEXaHHKE.
5. JIBwxeHue cBOOOIHOMN YaCTHIIBI.
6. Yactuiia B OJHOMEPHOM NPSIMOYTOJIBHON «IIOTCHIIMAILHON sSMe» ¢ OECKOHEYHO

BBICOKUMH «CTEHKaMM.
7. JIMHEWHBINA rapMOHUYECKHN OCIUJUISATOP B KBAHTOBOW MEXaHHKE.
8. ATOM BOJIOpOJa B KBAHTOBOW MEXaHHKE.
9. Pacmierienue ciekTpaibHbIX JTHHUN. DddexTr 3eemana u [lltapka.
10. Cnexktp atoma Bogoposa. [Ipasuio orbopa.
11. Cnun snextpoHa. CHMHOBOE KBAHTOBOE YHCIIO.
12. IlpuHIMI HEPA3TUINMOCTH TOXKIECTBEHHBIX YyacThll. DepMUOHBI U OO30HEI.
13. [lpunnun [Taynu. Pacnpenenenue 3J1eKTPOHOB B aTOME MO COCTOSIHUSIM.
14. Ilepuoauueckast cucrema 351eMeHTOB MeH ieneena.
KauecTBeHHusbIe 3a1auu

1) 3aBucHT JM pacupeeiicHHe YHEPTeTHUECKUX YPOBHEH OT (hOPMBbI MOTCHIIMATBHOMN SIMBI?
OTBeT NpOMILITIOCTPUPOBAT.

2) llpaBuna KBaHTOBaHHS OpPOUTAIBHOIO MEXaHHUYECKOIO M COOCTBEHHOTO MOMEHTOB
UMITyJIbCa DJIEKTPOHA U X MPOEKIUN Ha HAMpaBJIeHHE BHEITHETO MArHUTHOTO TMOJIS.

3) Iloyemy aToM BOIOPOAa MOXET MMETh OJHY M TY K€ SHEPIUIO, HAXOMASACh B PA3IHMYHBIX
COCTOSIHUSIX?

4) CKOJIbKO 3JICMEHTOB MOXET OBITh B aroMe, y KOTOPOr0O B OCHOBHOM COCTOSIHUH
3anojHeHbl K- u L-000m0uku, 3S-mogo6onouka U JiBa 3JeKTpoHa B 3P-mogobosouke?
UYro 310 32 aTOM?

5) B uyem oTiinune KBAHTOBO-MEXaHMYECKOTO M KJIACCHUYECKOTO OMMCAHUS FApPMOHHYECKOTO
ocruuaTopa?

6) KakoB KBaHTOBO-MEXaHHUUYECKUI CMBICI IEPBOr0 OOPOBCKOTO pajuyca’?

7) Yo onpenenseT KBagpaT MOYJISI BOTHOBOW (BYHKITHH?

8) MooeT M YacTHIla HAXOAUTHCS HA JTHE «IIOTCHIUATBHOU sIMbDy? Onpenensercs JIu 3TO
bopMoit siMbI?

9) UYemy paBHa pa3HOCTh DHEPruil MEXAy 4 U 2 dHEPreTUYECKHMH YPOBHSIMU KBAaHTOBOTO
ocruuaTopa?

10) B 1uem oTiinune MOHMMAHUS IPUINHHOCTH B KIIACCUYECKOM U KBAHTOBOI MeXaHUKe?

11) KakoBa HauMMEHbIIAs SHEPrUsl YACTUIBI B <«IIOTCHIUAIBLHOH sIME» C OCCKOHEYHO
BBICOKHMH «CTEHKaMMU»?

12) TTouemy KBaHTOBasi MEXaHUKA SIBIISICTCS] CTATUCTHYCCKOM TEOpUeii?

13) ®usudeckuii CMBICI KBAHTOBBIX YHCEIN: TJIABHOTO, OPOUTAIBHOIO U MarHutHoro. Kakue
3HAYeHHS OHU MOTYT IPUHUMATH?

14) Kakrie KBaHTOBBIC 4YHMCIA HWMEET BHEIIHWI (BaJCHTHBIA) OJJIEKTPOH B OCHOBHOM
COCTOSIHMM aTOMa HaTpusi?

15) Kak m3meHmnack Obl CTPYKTypa 3JEKTPOHHBIX OOOJIOUEK aTOM, €CIIM OBl 3JIEKTPOHBI
ObuTH HE (hepMuOHAMU, a O030HAMHU?

16) 3anmcath 9NEKTPOHHYIO KOH(QUTYpalHWIO Jisi aTOMOB: HEOHA, HUKEIs, TepMaHWs,
KobasbTa.

17) KakoBel Bo3moxHbIe 3HaueHust | 1 M| g rmaBHOTO KBaHTOBOTO umcia N=5? CKOJIBKO
pa3IMYHbIX COCTOSTHUI COOTBETCTBYET n=47

18) bonpuie wWaM MeHbIE DHEPrHs YAcTHUIIBI, HAXOMSAIICHCS B «IOTCHIHUAIBHOH SME» C



Mo

OCCKOHEYHO BBICOKUMHU «CTEHKAMH», B COCTOSIHUU C N=3 TI0 CPaBHEHUIO C COCTOSTHUEM
n=1? Bo ckosbko paz?

IlepeueHb TEM VI KyPCOBOM Pa0OTHI:
Ctpykrypa u (hu3nueckue CBOICTBa MOJIUMEPOB.

KoMmmo3unmoHnHbIe MaTepraibl OCHOBE MOJIMMEPOB: CTPYKTYpa U (PU3HUYECKUE CBOMCTBA.
Crapenue no1MMepoB U MpodiieMa uxX yTHIN3alUu.
VYranepoaHsle HAHOCTPYKTYPHbIE MaTepuaibl: CTPYKTypa, (U3MYEecKHe CBOMCTBA,

MOJIY4YCHHEC U IPUMCHCHUC.

© oNow

10.
11.
12.
13.
14.
15.
16.
17.

JluHamuKa OJUHOYHOM KaIlJii B Ta30BOM MOTOKE.

Dddext Xomra u ero npuMeHEHHE.

Hucniepcus ceera.

ActeponiHasi ONMaCHOCTh. AHAIU3 ITyTEH 3alUTHI.

N3nyuenne u cnekTpbl. CIEKTpAIbHBIN aHATU3.

DIEKTPONPOBOIHOCTH MAaTEPHUAIIOB.

IToTeHMOMETPUYECKUI METOT UCCIIENOBAHMS CPELL.

Kunkoctu. [ToBepxHOCTHOE HATSKEHHE.

H3mepeHne MUaNeKTpUIecKoi MPOHUIIAEMOCTH KOMIIO3UTHBIX MaTEpPHAIIOB.
Pacuer quanekTpudeckoi MpOHUIIAEMOCTH KOMITO3UTHBIX MaTEpUAJIOB.
[Tornomienue 3MeKTPOMArHUTHBIX BOJIH CIOMCTBIMU CPEAaMHU.

Peanuzanus metoa marpuil ieperoca B Maple.

MonenupoBanue B3aUMOACUCTBHSI JJIEKTPOMArHUTHOW BOJHBI C KOMIIO3UTHBIM

MaTEepHAIIOM.

18.
19.
20.
21.
22.
23.
24,
25.

26

dusnueckre OCHOBBI U BO3MOXXHOCTH METOJIa PEHTICHOCTPYKTYPHOTO aHAJIN3A.
Ou3nuecKrue OCHOBBI U BO3MOXHOCTH CHEKTPOPOTOMETPUIECKOTO METO 1A aHAJIH3a.
®du3nyYecKrue OCHOBBI M BO3MOKHOCTH METOJIa PEHTTCHOCIIEKTPAIIBHOTO  aHAIIN3a.
MarneTtokanopudeckuii 3pPexT.

TennooOMeH pH KamneabHOW KOHICHCAINH Tapa.

MeTo1bI HHTEHCU(DUKAINN TTPOIECCOB TEIUIO0OMEHA.

TemnooOMeH npu (ha30BbIX MEpexoaax.

CMmeniaHHbIN TETIOOOMEH.

. leeKThl KpHUCTALTMICCKUX CTPYKTYp. Tormonorumueckue IePeKThl B YIIEPOIHBIX

MaTepHualiax.

27
28
29

. Meroasl nccnenoBaHus CTPYKTYpPBbI YTIIEPOIHBIX MATEPUATIOB.
. CBepX1IpoBOAMMOCTb: UCTOPHUS, TPOOIIEMBI, IEPCTIEKTUBHI.
. 3aKoH OanaHca SHTPOMHH.



7 OneHoOYHBIE CPEACTBA IJIS POBeIeHUsI POMEKYTOUHOM aTTecTalNu

a) HHaHpreMLIe pe3yJbTaThbl oﬁyqe}mﬂ H OIICHOYHBIC CpeaACTBA AJIsl IPOBEACHUSA l'[pOMC)KyTO‘IHOfI aTrrecramum.

CrpyKTypHBII
JJIEMEHT

KOMIICTCHIIN

[Tnanupyemble pe3yabTaThl
00y4eHus

O1neHOYHBIC CPEACTBA

I1K-1: CnocoOeH pealn30BBIBATH MMEAArOTHUYSCKUI TPOIECC C HCIOJIb30BAHHEM COBPEMEHHBIX O0Opa30BaTEIbHBIX TEXHOJIOTUH B OpPraHU3AIUSIX
cpelHero o0mero oopa3oBaHms

I1K-1.1

OueHuBaeT  MENAaroruyecKyro
CHTYaIINIO c HO3UIHH
HEOOXOAMMOCTH U BO3MOYKHOCTH
€€ KOPPEKIUH

I1K-1.2

Pemaer 06p2130BaTCJ'II>HbIe
3ala4YM Ha OCHOBC COBPCMCHHBIX
06p330BaTeJ'IBHBIX TEXHOJIOTHI

I1K-1.3

OcyiecTBisier KOHTPOJIb
pe3yiabTaTOB M KOPPEKTHPOBKY
MeIarOrMYeCKOT0 BO3ICHCTBUS

Hepeuenb meopemuuecKux 60npoco6 K IK3aMeny:

1.

~own

SRl

©o

10.
11.

12.

13.
14.

15.
16.
17.

MarepuanbHas Touka. Cucrema orcuera. Tpaekropus, JUIMHA ITYTH, BEKTOP IEPEMEIIECHHUS.
CkopocCTb.

YCKkOpeHHe U ero COCTaBIAIINE. YITIOBasi CKOPOCTh U YINIOBOE YCKOPEHHUE.

3axkonsl HproToHa. 3aKoH coxpaHeHus ummyiasca. LlenTp macc.

MomenT uHepuuu. MOMEHT cuiibl. YpaBHEHHE IUHAMHKU BpPAlATEIbHOIO JBUKECHUS
TBEPOTo Teaa. MOMEHT UMITYJIbCa U 3aKOH €r0 COXPaHEHHUS.

Oueprusi, pabora, MOIIHOCTh. KnHeTHYEeCKast ¥ IOTEHIMATbHAS SHEPT U

3aKoH coxpaHeHMs 3Hepruu. Kunerndeckas sHEprus BpalleHusl.

'apmonnyeckue KoieOaHUs W UX XapaKTepUCTUKH. [‘apMOHWMYECKHH OCHMILIATOP.
[TpyxunHbBIH, PU3nyecKuil 1 MaTeMaTHUYEeCKUN MasiTHUKU.

3aryxaroliye U BbIHYX/I€HHbIE KoJeOaHMsl.

Bonnosble npouecchl. [IpogonbHble U MonepeuHble BOJIHBL. YpaBHEHUE Oeryieil BOJHBI.
BonHoBoe ypaBHeHUe. 3BYKOBBIE BOJTHBI.

[TapameTpsl COCTOSIHUSA TEPMOAMHAMMYECKON CHUCTEMBL. 3aKOHBI UACAIBHOTO ra3a.
VYpaBuenne MenneneeBa-Knaneiipona. OcnoBnoe ypaBHenne MKT. 3akon Makcpenna o
pacnpeneneHuu MOJIEKYI HIEAIBHOTO Ta3a [0 CKOPOCTSIM.

Pacnipenenenne bonbimana. CpegHee 4MCI0 CTOJIKHOBEHUN U CPEIHSsl IJTMHA CBOOOTHOTO
npobera. SIBieHus nepeHoca.

UYucno creneneit cBoboapl. [lepBoe Havano TepMoaguHaMuku. TemIoeMKOCTb.

[IpumeHeHHne mepBOro Hayajla TEPMOAMHAMUKHM K H30mpolieccaM. AnauabaTHyecKuil u
MTOJINTPOIHBIN MPOLECCHI.

Kpyrogoii npouecc (uuki). O6parumbie 1 HEOOPATUMBIE ITPOLECCHI.

Outponus. Bropoe nayano repmoannamuxu. [uxin Kapho.

ONEeKTpUYECKU 3aps]. 3akOH COXpaHEHMsI 2JEKTpUYecKoro 3apsaa. 3akoH Kymona.




18.

19.

20.
21.
22.
23.

24,

25.
26.

217.
28.
29.
30.

31.
32.
33.
34.
35.
36.
37.
38.
30.
40.
41.

HanpsbkeHHOCTB  aneKTpocTarndeckoro nojs. lIpuHnun cyneprno3unuu 3iaeKTpocTaTH-
YECKUX IOJIEH.

Teopema ['aycca nis anekrpocrarnyeckoro mnoss. [loTeHnuan aneKTpocTaTuYecKoro mosis.
CBs13b HaNPSYKEHHOCTHU U MOTEHIMaJIa AIEKTPOCTATUYECKOTO TOJIS.

Tunsl  muonextpukoB. HampspkeHHocTs mong B auaiekrpuke.  [IpoBonHuku B
NIEKTPUUECKOM I10JIE.

DneKTpuyYecKas EMKOCTbh YEIUHEHHOTO ITPOBOAHUKA. KOHIEHCATOpBI.

Cwiia u iotHocTh ToKa. CtoponHue cwibl. J/{C u HanpsikeHue.

3akoH Oma. ConpoTHBIEHHE POBOIHUKOB.

Pabora u momrHOCTh TOKa. 3akoH Jlxoyms-Jlenna. [Ipasuna Kupxroda mis pa3BeTBieHHON
LeNH.

IlepemMeHHBII TOK Ha y4acTKe LIEIHU, COAEpXKAIEM PE3UCTOp, KAaTyIIKy WHIYKTUBHOCTU U
KOHJIeHcaTop. MoIIHOCTh, BbLEIsIEMast B LIETIH IEPEMEHHOTO TOKa.

MarnuTtHoe nose u ero xapakrepuctuku. 3akoH buo-Casapa-Jlannaca.

3akoH Awmmnepa. [JlelicTBME MarHUTHOIO IOl Ha JBIXKYLIUNCS 3apsan. SIBieHue
AIIEKTPOMAarHUTHON MHIYKIUH. 3akoH Papajes.

NuaykTuBHOCTH KOHTYpa. CaMOMHIYKIMS. DHEPrUsl MATHUTHOTO TOJIS.

B3aumuas uanykuus. Tparncdopmaropsr.

Tok cMemenus. YpaBHeHus Makcseria.

ONeKTpoMarHuTHasE BOJHA W €€ CBOMcTBa. OHeprus, WMIYIbC U JaBIECHUE
AIIEKTPOMAarHUTHOMN BOJIHBI.

[namarneruxu. [Tapamarsetuku. @eppoMarHeTHKH.

OcHoBHbl€ 3ak0HbI ONTUKHU. [ToHOE OTpaxkeHue.

Tonkue nuH3bl. M300pakeHre NPeAMETOB C TOMOLIBIO JIMH3.

KorepeHTHOCTh 1 MOHOXPOMAaTHYHOCTh CBETOBBIX BOJH. MIHTEepdepeHIus cBeTa.

Mertonb! HaOmoneHus: uHTepdepeHnu ceta. IHTepdepenins cBeta B TOHKUX ITUICHKAX.
[Tpunuun INolirenca-®penens. 3ousl OpeHens.

Hudpaxus OpeHens Ha KPYIIoM OTBEPCTHH U JHCKE.

Judpakuus OpayHropepa Ha OTHON IIENH U HA AUPPAKIIUOHHON pelIeTKe.

EcTecTBeHHBIN 1 TONISIPU30BaHHBIN CBET. 3aKkoH bprocTepa.

JIBoiiHOE J1ydenpenomiieHne. BpaleHue miocKocTy Nospu3alui.

TermioBoe  W3MydeHWE ©W  €ro  XapakTepucThku. 3akoH  Kupxroda.  3akon
Credana-bonbiiMana u cmenieHus: Buna.
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Bunbr doroaddekra. 3akonsl BHemiHero (orodaddexra. YpaBHeHHe ODWHINTEHHA IS
BHelHero (hoTtorddekra.

Macca u wumnyinsc ¢oroHa. JlaBmenue cBera. Oddexr Kommnrona. EmnuncTBO
KOPITYCKYJISIPHBIX Y BOJIHOBBIX CBOMCTB 3JIEKTPOMArHUTHOTO U31y4EHHUS.

Monenn aroma Tomcona wu Pesepdopnma. JImHEH4aThlii CHEKTp aroma BOAOPOIA.
CrniexkTpanbHble CEpUU aTOMa BOLOPO/A.

[Toctynaret bopa. OnbiTel @panka u ['epia. Criektp aroma Bogopoaa no bopy.
CoorHomieHnne  HeompeneneHHocTedl  leiizenOepra. BomnoBas  QyHkmus u  ee
CTaTUCTUYECKUN CMBICTI.

VYpasuenue lIpennnrepa. Yactuna B OTHOMEPHON NPSIMOYTOJIBHON «IIOTEHLIMAIBHON SME»
¢ 0ECKOHEYHO BBHICOKMMH CTEHKaMHU.

[TpoxoKeHrEe YaCTHIIBI CKBO3b TOTCHITUATBHBIN O0apbep (TYHHEIbHBIN 3D PeKT).
CocrosiHUe aToMa BOJIOpO/ia B KBAaHTOBOW MexaHuke. YpaBHeHnue llpénunrepa ans aroma
BOJIOPOJIA U €TO PEILICHUE.

Pa3smep, coctaB u 3apsa atomHoro siapa. MaccoBoe U 3apsaaoBoe uncia. Jledekt macchl u
SHEPrus CBS3U Apa.

Snepuble cuibl, ux cBoiicTBa. KBaHTOBBIN MEXaHM3M B3aUMOACHCTBUS HYKJIOHOB B sIJIpE.
KanenbHast u obonodeuyHass Mojenu siapa, UX OCOOEHHOCTU. «Marumdeckue uucia» u
«Maruyeckue sapar.

PanmoaktuBHOCTh.  EcTecTBEHHas W MCKYCCTBEHHAs  paJMOAaKTUBHOCTb.  3aKOH
PaAMOAKTUBHOIO pacnana. AKTUBHOCTh PaJIMOAKTUBHOTO BEILIECTBA.

Anbda-pacnaa. [IpaBuna cMmemnienus. 3akoHbl COXpaHEHUs MpH pacnaje. BzaumozeiicTsue
anb(da U3Iy4eHus C BEIIECTBOM.

bera-pacrian, ero Buabl. IlpaBuna cMmemieHus. 3akOHBl COXPAaHEHHUs TNpU pacmaie.
B3aumoneiictBue OeTa n3my4eHHs ¢ BEIIECTBOM.

'amma wu3nydeHue, ero cBoilcTBa. l'amma-crieKTp  paJMOAaKTUBHOTO  BJIEMEHTA.
B3aumopelicTBHs raMma M3JIy4E€HHUs C BEIIECTBOM.

SlnepHble peakuuu M MX OCHOBHbIE THUMbl. Peakius aenenus sapa. llemnas peakuws.
TepmosinepHas peakuusi.

[1K-2: CrnocoOeH Ha OCHOBE COBPEMEHHBIX TEXHOJIOTHH pa3padaThiBaTh W PEaTM30BBIBATH METOAWYECKOE OOECTieueHHe YYEOHBIX (PH3UIECKUX

TUCLUILINH

[1K-2.1

AHanusupyer
YPOBEHb

AKTyaJbHBII
IIOATOTOBKH

Ilpumepnvie npakmuueckue 3a0auu 01 IK3AMEHA:

1.

OpnHoponHblil cTepskeHb Maccodl M = 0,5 kr mojBemieH Ha TOPU3OHTAJIBHOM OCH,




oOyyJaronuxcsi mo (HU3NIECKUM
JTUCITUTIINHAM, OTIPEACIISIET 30HY
uX OJIVHKAUIIIero pa3BUTHS

[1K-2.2 Pemaer Ha OCHOBE COBPEMEHHBIX
00pa30BaTENBHBIX  TEXHOJIOTHHA
3ajayl 10  IIJIAHUPOBAHHUIO,
papaboTke M peaaM3anuu
nporpaMM y4eOHBIX (PU3HIECKIX
JMCIUTLUINH

[1K-2.3 OcyiecTBisier KOHTPOJIb
pEe3yJIbTaToB 00y4eHUs
ydamuxcst 1o (U3NYECKUM
JMCIUIITHHAM

10.

11.

MPOXOISIICH Yepe3 ero BepXHHM KoHel. B TOuky, OTCTOsIIyt0 OT OCHM Ha 2/3 IMHBI
CTEPIKHS, yIapAeTCs YISl MACCOil M = 6 T, JIETSIAs FOPU30HTAILHO CO CKOPOCTHIO Vo = 10°
M/c, U 3acTpeBaeT B HeM. OmpenenuTb CKOPOCTh HUKHETo KOHIIA CTEpPXKHS cpa3y Ioclie
yaapa.

Ha 0601 koneca B hopme ToHKOTO 00pyda Maccoid M = 0,4 KT, KOTOPBI MOXKET BpaliarbCs
BOKpPYI' CBOEH OCH, HAMOTAH LIHYP, K KOHIy KOTOpPOTo Io/iBelIeH rpy3 Mmaccoi m = 90 . Ha
KaKylo BBICOTY OITYCTUTCS TPpy3 uepe3 t = 1 ¢ mocie Havyana ABHKEHUSI.

Jlorapudmuyeckuii JeKpeMEeHT HEKOTOpOii Kostebmroeiics cucremsl A = 0,02. Onpenenure,
BO CKOJIBKO pa3 YMEHBIIUTCS SHEPrusi ASTOH KojeOaTenbHON CHCTEMBI 3a BpeMs,
COOTBETCTBYIOIIIEE 75 MOITHBIM KOJICOAHUSIM.

B cucreme K' nokoutcs crepxenb, coOCTBeHHas AnuHa lo kotoporo paBHa 1 M. CTepxeHb
pacmoiokeH TaK, YTO COCTaBISIET Yron Po=45° ¢ ocbto X'. Onpenenuts AMuHy | crepkHs U
yron @ B cucteme K, ecnu ckopocts v cuctemsl K' otHocutensHo K paBna 0,8 c.
MarepuanbHas Touka Maccoil m = 0,2 Kr coBepIlIaeT rapMOHUYECKHUE KOJIEOaHUs 110 3aKOHY
x = 0,1 cos (nt/2 - m/4) M. HaliTu MakcUManbHyIO MOTEHIIMAIBHYIO SHEPTUIO TOUKH.

Ha momy cTouT Tenexka B BHJE UIMHHOW JOCKH, CHAOXKEHHOH JIeTKMMH Koiiecamu. Ha
OIHOM KOHIIE TOCKHM CTOUT 4eiaoBeK. Macca yemoBeka M = 60 kr, macca gocku 1= 20 k1. C
KaKOM CKOPOCTHIO M (OTHOCUTEIBHO 110J1a) OyJIeT IBUraThCs TEJIEXKKA, €CIIU YETIOBEK MOIAeT
BIOJIb TOCKH CO CKOPOCTBHIO (OTHOCHTENBHO JOckH) V=1 M/c? Maccoiil konec nmpeHeOpeysb.
TpeHue BO BTy/IKaxX HE YYUTHIBATb.

Boek cpaitHoro Monorta maccoi m;=500 Kr magaer ¢ HEKOTOPOM BBICOTHI HAa CBAaKO MAacCOM
m,=100 xr. Haiitu KIIJ{ " ymapa Goiixa, cumras ymap HeympyruMm. 3meHeHHeM
MOTEHITUATBLHOM SHEPTHH CBaM MPHU YIIIYOJIEHUHU €€ TpeHeOpedb.

lenuit cMemanu c Hew3BecTHBIM ra3oM. [lokaszarenp aawabaThl TMONYYEHHOH cMecH
okazasics paBeH 1,38. CKOJIBKO aTOMOB COCTABJISIOT MOJIEKYJTY HEU3BECTHOTO Ta3a cMecu?
Hekoropoe koiuuecTBO Tenus pacuIUpsercs CcHadala aauadaTHyuecku, a 3areM
nzobapuyecku. KoHeuHas temieparypa ra3a paBHa HadaibHOH. Ilpu ammabatHOM
pacIIMpeHnn Ta3 COBepIII padoty, paBHyto 4,5 k/[x. Hapucyiite rpaduk nporecca. Kakoe
KOJIMYECTBO TEIIOTHI MOIVIOTHII ra3 3a Bech mporuecc?

Cwmemanu Bony maccoit mp=>5 kr npu temneparype T1=280 K ¢ Bomoit maccoit my=8 kr mpu
temneparype T,=350 K. Haiitu wusmenenne AS sHTponuu, NpPOUCXOIsIIEe MpPH
CMEIIMBAaHUH.

WneanbHbIil  ABYXaTOMHBIM Ta3, COAEpXKAlIUil KOMWYECTBO BEIECTBA V=I MOIb H
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13.

14.

15.

16.

17.

Haxonsamuiics noa aasienueM p1=0,1 MIla npu Temneparype T1=300 K, HarpeparoT nipu
MOCTOSSHHOM o0beme a0 naaeneHus pp;=0,2 MIla. Tlocrme 3Toro ra3 H30TEPMHUYECKH
paCIIMPUIICS 0 HAYaJIbHOTO JIaBJICHUSI U 3aTeM M300apHO OBLT CXKaT /10 Ha4aIhbHOTO 00beMa
V1. Hoctpouts rpaduk nukna. Onpeaenuts tepmudeckuid KIT/ n nukia.
OIuHAaKOBBIE YaCTHUIBI Maccou m=10" r KaKJIasi pacrpeneseHbl B OAHOPOIHOM
IrPaBUTANMOHHOM TIOJe HanpsokeHHOCThIo G=0,2 MxH/kr. OmnpenenuTs OTHOLICHHUE I11/TIp
KOHIICHTPAIMI YacTHUIl, HAXOAIIUXCA Ha SKBUIIOTCHITUAIBHBIX YPOBHSX, OTCTOSIIIUX JAPYT
ot apyra Ha Az= 10 M. Temnieparypa T Bo Bcex c0sX cUMTaeTCs OJUHAKOBOM U paBHOU 290
K.
Onpenenurte, IpU Kakoil TeMiieparype ras3a, COCTOSIIEr0 M3 CMECH a30Ta M KUCIOPOAa,
HanOoJiee BEPOSTHBIE CKOPOCTH MOJIKYN a30Ta M KHCIOpoAa OyIyT OTIMYaThCs APYT OT
npyra Ha Av =30 m/c?
3Hast QYHKIUIO pacpe/IeIICHUS MOJIEKYIT IO CKOPOCTSIM B HEKOTOPOM MOJICKYJISIPHOM ITy4YKe
m?> mv?
f (V) = T \' exp e
2kT 2kT . N

, HANTH BBIpAXEHUS I HAU00JIee BEPOSITHOM CKOPOCTH V.
JIBa OIMHAKOBBIX MPOBOISIIMX 3aPSKEHHBIX IIapa HAXOMATCS Ha pacCTOsHUHM 1=60 cM.
Cuna orrankuBanus Fi; mapoB paBHa 70 mxH. Ilocne Toro kak mapel NpUBENH B
COTNIPUKOCHOBEHHE M YIAIWIN JIPYT OT JPYyra Ha MPEKHEE pacCTOSIHUE, CUJla OTTAIKMBAHUS
Bo3pocna u crana paBHoi F,=160 mxH. Beraucnuts 3apsaast Q1 u Qp, KoTOphie OBLITH Ha
mapax 70 UX CONPUKOCHOBEHUH. JlnamMeTp IMapoB CYMTATh MHOTO MEHBITUM PACCTOSHHS
MEXy HUMH.
JIBe TOHKOCTEHHBIE KOHIICHTpUUYECKHE cdepbl ¢ R g
panuycamu R; = 0,2 m 1 Rz = 0,4 M HecyT Ha cebe
3apsAabl C MOBEPXHOCTHBIMHM IUIOTHOCTAMHU 61 = 1 R Fig
HK/M® u o, = 3 HKWM®? COOTBETCTBEHHO.
[IpocTpaHCTBO MEXIy HHUMH 3allOJHEHO CpEeaod C & £
JIUAJIEKTPUYECKOW TMPOHUIAEMOCThI0 € = 2. Yemy
paBHa HaANPsDKEHHOCTh DJIGKTPHUYECKOTO TIONS B
TOUYKAX, OTCTOSIIIMX OT LIEHTpa Ha pacctosiHud 1 = 0,1 Mmur, = 0,3 M.
B cxeme, nzo0pakeHHO# Ha pucynke, £,=10,0B, €,=20,0 B, €3=30,0B, R;=1,0 Om, R»=2,0
OM, R3= 3,0 Om, R4=4,0 OM, R5=5,0 Om, Rs=6,0 Om u R7=7,0 Om. Buyrpenuee
COMPOTUBIIEHNE UCTOYHHUKOB MpeHeOpexknmMo Maso. OnpenenuTe BEITUYUHBI TOKOB BO BCEX

£z
s
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ydacTKax LeMu U paboTy, COBEPILIECHHYIO BTOPHIM HCTOYHHKOM 3a IMPOMEXKYTOK BPEMEHH
At=0,1 c.
Konnencarop nonkitouen k 6arapee ¢ 3/IC € = 8 B u BHyTpeHHUM —{I—

conpoTtuieHreM r = 2 OM Kak M0Ka3aHO Ha pucyHke. ColpoTUBIEHHE T
pesucropa R = 2 Om. Kakoil no/mkHa ObITH €MKOCTH KOHAEHCATOpa, 4 || 4
4yT0OBI TIOCTIE 3aMBIKAHUS KIJIF0Ya SHEPTHUsl KOHJCHCATOpa YMEHBIINIACh C ‘\ _
Ha 48Mmk/Jx? R

[To koHTYpY, M300pakeHHOMY Ha pUCYHKe, uiaeT Tok cmioi [=100A. —l:l—T

OnpenenuTs MarHUTHYIO UHAYKLIHUIO B 1o, co3naBaeMyro 3TUM TOKOM

B Touke O. Paanyc n3ornyroii yactu koHtypa paBeH R=20 cm (O-uentp [
KPUBU3HBI KOHTYpPa), a yroJ a=60°.
B nocrositHHOM MarHuTHOM mosie ¢ uHaykuued B = 5 Tn naxomurcs R
3aMKHYTBIM IPOBOJSALIMI KOHTYp, IUIOIIAJb KOTOPOTO MEHSETCS IO
3akony S(t) = (4 + 0,2t) eM?. Uemy paBna JJ1C uHAYKIMH B MOMEHT
BPEMEHHU t = 5 ¢, €CIIM KOHTYp PACIOJIOKEH TaK, YTO IPOHU3BIBAIOIIUI e

€ro MarHUTHbBIN MOTOK, MaKCUMaseH? o
[TepnieHAUKYISIpHO MAarHUTHOMY ToJt0 ¢ HHAYyKIuel B=0,1 Ti Bo30yx1eH0 351eKTpruecKoe
nosie HanpsbkeHHocThio E= 100 xB/m. IlepnienaukynspHo o0ouM MOJSM ABUXKETCS, HE
OTKJIOHSISICH OT IPSIMOJIMHEWHON TPAaeKTOPHH, 3apsDKEHHAs YacTHUIA. BeIUMCINTE CKOPOCTH
L YaCTHUIIBI.

.

Q
o

Hcrounuk S cera (A=0,6 MxM) M mIockoe 3epkano M g4 r o
pacmonoXeHbl, Kak moka3zaHo Ha puc. 30.7 (3epkaio a

JInotina). Yro Oymer Habmonarhbes B Touke P skpana, re %L(' 7 s i
cxondarcs nyun SP u SMP, — cBeT winM TeMHOTa, e€ciiu SH”

ISP|=r=2 m, a=0,55 mm, |SM|=|MP|? Puc. 30.7

Mexnay IByMsl TUIOCKOINApAJUIEbHBIMU CTEKISIHHBIMU

IUTACTUHKAMU TIOJOKUIIM O4Y€Hb TOHKYIO IIPOBOJIOYKY, PACIHOJIOKEHHYIO MapajulesbHO
JIMHUN CONPUKOCHOBEHHMS IUIACTMHOK M HAXOSIIytocs Ha paccTosHUM 1=75 MM ot Hee. B
oTpaxkeHHOM cBere (A=0,5 MKM) Ha BepxHeH IIaCTUHKE BUAHBI MHTEPhEpPEHIIMOHHBIE
nojockl. Onpenenuts 1uamerp d MonepeyHoro ce4eHus MPOBOJIOYKH, €CJIN Ha POTSKEHUU
a=30 MM HacuMTBIBaeTCA M=16 CBETIBIX MOJOC.

C nomomipro AU(GPaKkIUOHHON pemeTkn ¢ mepuogoM 0=20 MkM TpeOyeTcsi pa3peuiuTh
nyoner Harpus (A1=589,0 M u A,=589,6 HM) B crnekTpe Broporo nopsaka. Ilpu kakoii
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HavMeHbIIeH auHe | pereTku 310 BO3MOXHO?

Ha nytu yacTuyHO-110JIIpU30BaHHOIO CBETA, CTENEHb noiisipu3anuu P xoroporo pasHa 0,6,
MIOCTAaBWJIM aHAJIM3aTOpP TaK, YTO MHTEHCUBHOCTH CBETA, MPOIIEIUIEr0 Yepe3 HEro, craja
MakCUMaJIbHOM. BoO CKOJIBKO pa3 yMEHBUIMTCS MHTEHCUBHOCTb CBETA, €CIIM IJIOCKOCTh
MPOINYCKaHMs aHalIM3aTopa MOBEPHYTh Ha yroi o =30°?

B cnexTpe u3nydeHus: orHeHHoro mapa paanycoM 100 M, BO3HUKAIOLIETO IPU SAEPHOM
B3pBIBE, MAKCUMYM SHEPIUU U3JIyYCHUS NPUXOAUTCA Ha AuHY BosHbI 0,289 mkmM. KakoBa
temrieparypa mapa? OmnpenenuTe MaKCUMaJIbHOE PACcCTOSHUE, HAa KOTOpOM OymyT
BOCIUIAMEHATHCA JIEPEBSHHBIC MPEIMETHI, €CIIU UX IMOINIOIIATENbHAs CIOCOOHOCTh paBHA
0,7, a Teriora BocumaMmenenus 5 Jx/cm’. Bpemst nanydenns npussTs pasHsvM 1072c.
VYennHeHHbI HUHKOBBIN IAPUK PAIUnYyCOM | CM HaxOAUTCS B BAKyyM€ U JUIMTEIILHOE BpeMs
OCBEIIaeTCs YABTPAPUOJIECTOBBIM U3Iy4eHHEM ¢ JUTHHOW BOJHBEI 0,25 mMkM. Onpeneiursb
YHCIIO HEJIOCTAOIINX JIEKTPOHOB B 00bEME IIapHKa.

®oton ¢ sHeprueil 0,28 M»sB B pesynbrare paccesHuss Ha NOKOMBIIEMCS CBOOOAHOM
AJIEKTPOHE YMEHBIIMJI CBOIKO 3Hepruto 1o 133,7 x3B. Halitu umnynsc M HampapieHue
pacnpoCTpaHeHus IEKTPOHA OTJAuH.

ITorok aHeprun @, u3rydaeMsblil AeKTpruIeckoil 1ammnoi, paeH 600 BT. Ha pacctosnun r =
1 M OT yjaMIbl NEPHEHAMKYISIPHO MAJAIOLIUM JIydaM PpacHOJIOXKEHO KPYIJIOE IIOCKOe
3epkanpiie quamerpoM d=2cm. [IpuHUMAas, YTO HM3IyYeHHE JIAMITBI OJMHAKOBO BO BCEX
HaNpaBJICHUSIX M YTO 3€pKalblie IOJHOCTBIO OTPAXKACT NaJaloOIMi Ha HEro CBET,
OINpeAeIuTh CUly F CBETOBOTO AaBlIeHUs Ha 3€pKAJIbLIE.

Ha ocnoBe Teopum aroma bopa HaillTu MMIyabC 37E€KTpOHAa B aToMe BOJOpOJA, €CIU
MHIYKIMS] MArHUTHOTO TI0JIs, CO3/JAHHOTO UM B LIEHTpe OpOUTHI MpH BpalieHuu, pasHa 0,39
T

Bo ckonbko pa3 u3MeHsieTcs 1e0poiisieBcKast IJIMHA BOJIHBI 3JIEKTPOHA MIPU MEPEX0Jie ero B
aToMe BOIOPO/Ia U3 OCHOBHOTO AHEPreTUYECKOTO COCTOSIHUS B IEPBOE BO30YX AEHHOE?

W3 Teopun bopa 111 aToma Boiopo/ia CIIEAYET, YTO CTAlIMOHAPHBIMU JUJIs1 JIEKTPOHOB aToMa
ABJISIIOTCA Takue OpOUTHI, Ha JJIMHE KOTOPBIX YKJIAAbIBaeTCs 1LEJI0€ YHCIO JJIMH
neOpoitneBckux BoiH. VIcXo/st U3 3TOro, HaliInTe YMCIIOBBIE 3HAUEHUSI MOMEHTA UMITYIIbCa
AIIEKTPOHA B aTOME BOOPOAA Ha MEPBBIX TpeX OOPOBCKUX OpOUTAX.

DJEeKTPOH B aTOME BOJOPOJa OMKCHIBAETCS B OCHOBHOM COCTOSIHUM BOJHOBOW (hyHKIHEH
y(r) = Ce™ OmnpenenuTh OTHOIIECHHE BEPOSTHOCTEH 1/, TpPEObIBaHUS SJICKTPOHA B
cheprueckux cnosix TomuHor Ar = 0,01 a u paguycamu r1 = 0,5 au r,=1,5 a.
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3 = =
bonbHOMY BBeNlM BHYTPHUBEHHO PacTBOp oO0beMoM 1 cM”, comepikauiuil MCKYCCTBEHHBIM

24 _
Paaron30TOIl HATPUS uNa apruBHOCTBIO Ag=2000 ¢*. AKTHBHOCTB KpOBHU 00beMoM | oM’

B34TOM 4epe3 5 yacoB, okazajgach A =0,27¢. Haitaure oGbem KpoBH yenoBeka. Ilepuon
[oJIypacma/ia uCIojb3yeMoro u30Tona paseH 15 yac.

Oneprus cBsa3u E, siapa, cocrosdinero u3 AByX NPOTOHOB U OJHOTO HEUTpoHa, paBHa 7,72
M»5B. Onpenenuts Maccy my HEUTPAJILHOTO aTOMa, UMEIOILIETO 3TO SAPO.

Bo ®paHuuu Hayaro CTPOUTEIBCTBO MEKIYHAPOJHOTO TEPMOSJEPHOIO pEakropa, B
KOTOPOM TPEIIOJIaraeTcsi MOBOAUTH YIPABISIEMYIO PEAKIIHIO H? + (H? B KOTOpOU
oOpasyercss U30TON Teinus U HEUTpoH. Kakyio MomHOCTh OyZeT MMeTh Takod peakTop,
€CJIM B HEM OyIeT «BBITOPaTh» 1 MTI TSXKEIOro BOAOPOAa B CEKyHIY?

Anbda gactuna ¢ kuaeruuyeckoit sueprueit K = 5,3 MaB B030yxmaer peakuuto 9Be(oc,n)lZC,
sHeprust koropor Q=5,7 M»B. HallTu KUHETUYECKYIO SHEPIHI0 HEUTPOHA, BBUIETEBIIETO
MOJT TIPSIMBIM YIJIOM K HAIpaBJICHUIO JABMYKCHHS (l-4ACTHUIIBI.

Ilpumepnvie nabopamopnsie padomoi:

1.
2.

LN AW

10.
11.
12.
13.
14.

15.

ITpuMeHeHnEe 3aKOHOB COXPAHEHHUs Ul OIPEICIICHUS CKOPOCTH I0JIETa ITYJIN
OmnpeneneHre MOMEHTOB MHEPIMM TeNl C MOMOUIbI0 KpYTUIbHOro MasTHUKA. [IpoBepka
teopemsl LlTeitnepa

HccnenoBanue BpalaTesbHOTO IBUYKEHHS TBEPAOIO Tejla BOKPYT HEMOJABUKHON OCH
Omnpenenenne XapakTepUCTHK 3aTyXaloIIKX KojieOaHul (pU3nuecKoro MasiTHUKa
Omnpenenenne CKOPOCTH 3BYKa B BO3/1yX€ METOAOM CTOSIYEN BOJIHBI

W3ydeHne cTaTuCTUYECKUX 3aKOHOMEPHOCTEN

Ornpenenenne kodhUITMEHTA BI3KOCTH BO3TyXa

HccnenoBanue M3MEHEHUs] TeMIeparypbl B aguadaTHYecKoM Mpolecce U ONpeseieHue
ko3 dunmenra [lyaccona

ITpoBepka 3ak0Ha BO3pacTaHMsI SHTPOIIMU B HEPABHOBECHOU cHUCTEME

DKCIEPUMEHTAIIBHOE ONPEAELIEHUE Fa30BOM MOCTOSHHOMN

HccnenoBanue 31eKTpOCTaTUYECKOTO MO C IIOMOLIBIO 30HAA

W3mepenue aeKTpoIBIKYIIEH CUITbl HCTOYHHKA TOKa

[yaTHpoBaHME MUJUIMAMIIEPMETPA

N3mepeHnne eMKOCTEN METOAOM MOCTUKOBOM CXEMBI M PacueT EMKOCTHBIX COITPOTHBIICHH B
LENAX IEPEMEHHOTO TOKA

W3ydyenune pe3oHaHca HaNPsHDKEHU U ONpeie]IeHNe NHAYKTUBHOCTH METOJIOM PE30HAaHCA




16. Ompenenenne MHAYKTUBHOCTH KaTylIIKH M MAaTrHUTHOW MTPOHUIIAEMOCTH (hePPOMAarHUTHOTO
Tena

17. Ompenenenne paavyca KpUBU3HBI JIMH3BI M TIOJOCHI MPOIYCKAaHHS CBETOQMIBTpaA C
nomoueko Koier Herorona

18. UnTepdepomerprueckiie U3MepeHns: Ha OCHOBE onbITa FOHTa

19. Onpenenenre reoMeTPUIECKUX pa3MEpOB MPH MOMOIIN Ouripu3Mbl Dpenerns

20. Onpenenenue JUIMHBI CBETOBOW BOJIHBI M XapaKTEPUCTHUK AU(PAKINOHHON PEIIETKH

21. Uzyuenne BHemHero Gotorddexra u onpeneneHue nocrosuHoi [lnanka

22. Nzy4yeHue 3aKkOHOMEpHOCTEN anbda-pacnaaa

23. UzyueHne raMMa-crieKTpa paJuoakTHBHOTO HCTOYHHUKA
OnpeneneHre MakCHUMalIbHOM SHEpruu OeTa-uyacTHll U MJIECHTU(UKALUN pajlOAKTUBHBIX
npernapaToB

0) Ilopsinok npoBeaeHNs NPOMEKYTOYHOM ATTECTALMH, OKA3ATEJM U KPUTEPUH OLleHUBAHMS

IIpomexyTouHas arrectanus Ho AUcCUUIUIMHE «DH3MKa» BKIOYAET TEOPETUYECKUE BOIPOCHI, MO3BOJISIIONIUE OLEHUTh YPOBEHb YCBOCHHUS
00y4aroImuMUCs 3HAHUH, U IPAKTUIECKUE 33/1aHUS, BEISBIISIONINE CTENICHb C(OOPMUPOBAHHOCTA YMEHUH M BIIaICHUH, TPOBOIUTCS B (hOpME IK3aMEHa.

DK3aMeH 10 JaHHOW TUCIUITIIMHE IPOBOAUTCS B YCTHOM (hopMe Mo 3K3aMEeHALMOHHBIM OniieTaM, KX/ Iblid U3 KOTOPBIX BKJIIOUYAET 2 TEOPETUYECKUX
BOIIPOCA U OJHO NPAKTHUYECKOE 3aaHNUE.

IToxa3aTenu U KPpUTEPHUH OLCHUBAHUS JK3aMEHA:

— Ha OLEHKY «OTJIHYHO» (5 0ayioB) — 00y4arouuiicss JEMOHCTPUPYET BBICOKUN YPOBEHb CQOPMUPOBAHHOCTH KOMIIETEHLIUN, BCECTOPOHHEE,
crcTeMaTh4yecKoe U r1y0oKkoe 3HaHHe yueOHOro MarepHasia, CBOOOAHO BINOJIHACT IPAKTUUECKUE 3aJaHHsl, CBOOOIHO ONEpPUPYET 3HAHUSIMU, YMEHHUSIMH,
MPUMEHSIET UX B CUTYalUSIX NOBBIIIEHHOMN CII0)KHOCTH.

— Ha OLIEHKY «xopomo» (4 6amia) — o0y4aromuics 1eMOHCTPUPYET CPEHUNH YPOBEHb CPOPMHUPOBAHHOCTU KOMIIETEHIIMI: OCHOBHbIE 3HAHUS,
YMEHHMSI OCBOEHBI, HO JIOIMYCKalOTCA HE3HAUUTEIbHbIE OIIMOKH, HETOUHOCTH, 3aTPYAHEHUS IPU aHAIMTUYECKUX ONepalusiX, IEPEeHOCe 3HAHUM U YMEHUI
Ha HOBbIE, HECTAHJAPTHBIE CUTYaLINH.

— Ha OLIEHKY «y10BJeTBOPUTEIbHO» (3 Oauia) — 00yyaronuiicst JeMOHCTPUPYET MOPOrOBbI YPOBEHb CHOPMUPOBAHHOCTH KOMIIETEHIIUN: B X0/1€
KOHTPOJIbHBIX MEPOIPHUATUN OMYCKAIOTCA OMIMOKHU, MPOSBISIETCS OTCYTCTBHE OTAEIbHBIX 3HAHWM, YMEHUH, HABBIKOB, OOYYAIOIIMICS HMCIBITHIBAET
3HAYUTENIbHbIE 3aTPYIHEHUS IPU ONIEPUPOBAHNY 3HAHUSMHU U YMEHUSIMU IIPU UX NEPEHOCE HAa HOBBIE CUTYAllUH.

— Ha OLEHKY «HeYAOBJIETBOPUTEJBHO» (2 Oamia) — oOydarouuiics AeMOHCTpHpYyeT 3HaHMA He Oojee 20% TeopeTHUecKOoro Marepuana,
JIOTTYCKAaeT CYIIECTBEHHbIE OIIMOKH, HE MOKET MOKa3aTh MHTEIEKTYyalIbHbIE HABBIKU PEILIEHHUS IPOCTHIX 3a/a4.

— Ha OIICHKY «HeYyJAOBJIeTBOPUTeAbHO» (1 Oamn) — oOyyaromuiicss He MOKET IMOKa3aTh 3HAHHUS Ha YPOBHE BOCIPOM3BEACHUS U OOBSICHEHHS
nH(pOpMaLIUY, HE MOXKET MOKa3aTh UHTEJJIEKTyaIbHble HAaBBIKU PELICHHs MPOCTHIX 3a/1a4.




