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JIner akryaauszanuu padoueil mporpaMmbl

Pabouas nmporpamma nepecMoTpeHa, o0cyxaeHa u ogodpena st peanmsanuu B 2025 - 2026
y4eOHOM roy Ha 3aceqanuu kadeapsl Dusuku

[Ipotokom ot 20 . Ne

3aB. kadeapoii H.M.ﬁonrymm{

Pabouast mporpamMmma repecMoTpeHa, 00CcykaeHa u 0100peHa s peanuzamnuu B 2026 - 2027
yueOHOM rofy Ha 3aceqaHuu Kadeapel DOHU3UKU

[Iporokom or 20 . Ne

3aB. kadeapoii JA.M. Honarymma

Pabouas nporpamma nepecmotpena, o0cyxaeHa u ogoopena s peanuszauuu B 2027 - 2028
y4eOHOM roy Ha 3aceqanuu Kadeapslr DOHU3UKU

[Iporokom ot 20 . Ne
3aB. kadeapoii JAM. Jonrymux

Pabouas mporpamma nepecMoTpeHa, o0cyxaeHa u ogoopena st peamszanuu B 2028 - 2029
y4eOHOM roy Ha 3aceqanuu kadeapsl Dusnuku

[Ipotokom ot 20 r. Ne
3aB. kadeapoii JAM. lonrymmx

Pabouas mporpamma nepecMoTpeHa, 00cyxaeHa u ogodpena st peanmsanuu B 2029 - 2030
y4eOHOM rojy Ha 3acenanuu Kadeapel Du3uku

IIporokomor 20 1. Ne

3aB. kadenpoit I[.M.EOJ‘IF}/HII/IH




1 Iles1u ocBOCHUS TN CHMILTHHBI (MOYJI51)

Hensimu  ocBoeHUs AUCHUIUIMHBI (Monyisi) «Du3uka» SBISAIOTCA: NpUOOpeTeHHE
CTyJICHTaMH 3HAHHNA 00 OOIIMX 3aKOHOMEPHOCTSX SIBIICHUU MPUPOABI HA OCHOBE (PUINUYCCKUX
MPUHIIUIIOB, TO3BOJISIONIMX OPUEHTUPOBATHCS B IOTOKE HAYYHON U TEXHUYECKOU MH(OpMaLIUU U
00eCreYnBarOIINX BO3MOXHOCTh WX MCIIOJIH30BAHUS MIPU PEIICHUN MPUKIIAIHBIX 33/1a4, a TAKXKe
B HayyHOM M TNPOM3BOACTBEHHON JEsATENbHOCTH; (POPMUPOBAHHME YMEHUU ONEPUPOBATH
MOHSITHSIMH, 3aKOHAMH ¥ MOJICIISIMU (DH3UKHU; pa3BUTHE Y CTYJACHTOB HAYYHBIX MPEACTABICHUN O
eAHON (U3UYECKON KapTUHE MHpa M OBJaJeHHE HEOOXOAMMBIM M JIOCTATOYHBIM YPOBHEM
OOIIEKYIBTYPHBIX U MPO(ecCHOHANBHBIX KOMIIETCHIINN B COOTBETCTBHH ¢ TpeboBanusmMu OI'OC
BO 1o nanpasnenuto noarotosku 01.03.02 "[Ipukiannas maTemaTuka 1 iHGoOpMaTuka'.

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

HucuuruinHa dusnka BXOJUT B 4acTh Yy4eOHOIo IulaHa (OpPMHUPYEMYKO YYaCTHUKaMHU
00pa30BaTebHbIX OTHOLLIEHUI 00pa30BaTEIbHOM IPOTrPAMMBI.

Jns  u3ydeHUs  JUCLUIUIMHBI ~ HEOOXOOUMbI  3HaHUS  (YMEHMs,  BIJIAJICHUsA),
c(OpMHUPOBAHHBIC B PE3YIIbTATE U3YUCHHS JUCITUTUTUH/ IPAKTUK:

OnemeHTapHast pU3NKa

MeTtoanka MOArOTOBKY IIKOIBHOTO (PH3HMUECKOTO SKCIIEPUMEHTA

MaremaTHueckuil aHau3

3nanus (YMEHHs, BIAJICHUS), TOJyYCHHbIE NMPH M3YyYCHUU TAHHOW NUCIMILIMHBI OyIyT
HEO0XO0AUMBI JUIsl U3yUSHUS UCHUILINH/TIPAKTHK:

Metoanka opraHu3alyi BHEYPOUHOH 1€ TEIbHOCTH 10 MaTeMaTUKe U (pU3uKe

[IpakTHKyM 1O peIIeHHIO 3a/1a4 MOBBIIICHHOH CII0KHOCTH IIKOJIBHOTO Kypca (pru3uku

[IpakTUKyM pelieHus OMMMIINAIHBIX 33aa4 110 (U3uKe

ITpon3sBoacTBEHHAA - MeJaroruyeckas NpakTHKa no Gpusnke

MeTtoarka TOArOTOBKY YYaIIUXCsl K UTOTOBOM aTTECTAIlNN

Mertoanka o0y4yeHus: pU3MKe B IKOJIE

3 Komnerenuun ody4arouierocs, 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
00pa3oBaTebHBIX TEXHOJOTUM B OPTaHU3ALIUSIX CPETHEr0 O0IIEro 00pa3oBaHus

IIK-1.1 OreHUBaeT TEAArOTMYECKYH CHUTYalMI0 C TO3UIMH HEOOXOJUMOCTH U
BO3MOXKHOCTH €€ KOPPEKIHHI

IK-1.2 Pemaer  oOpa3oBarenpHble  3aJaud  HAa  OCHOBE  COBPEMEHHBIX
00pa30BaTENIHLHBIX TEXHOIOTHI

ITK-1.3 OcyniecTBISIET KOHTPOJIb PE3YIBTATOB U KOPPEKTUPOBKY MEIArOrHYECKOTO
BO3JICMICTBUS

[IK-2 CrocoOeH Ha OCHOBE COBPEMEHHBIX TEXHOJIOTHHA pa3padaTbiBaTh W PEATU30BHIBATH
METOIMYecKOoe o0ecrneueHrne YIeOHbIX PHU3NIECKUX AUCIUTUIHH

[1K-2.1 AHanu3upyeT aKTyaJbHBIH YpOBEHb TOJATOTOBKM OOYYarOMIMXCS TIO
(hU3HMYECKUM JUCIUILIMHAM, OIIPEIeIISIET 30HY UX OJIFKANIIero pa3BUTH
[1K-2.2 Pemraer Ha 0CHOBE COBpEMEHHBIX 00pa30BaTEIbHBIX TEXHOJIOTHH 331a4H TI0

IUIAHUPOBAHMIO, pa3paboTke ¥ pealu3alldd  [porpamMm  y4eOHBIX
(bU3NYECKUX AMCUUILINH

I1K-2.3 OcymiecTBIIsSIET KOHTPOJIb PE3yJbTaTOB O0YUCHUS YUAIUXCS 110




|¢)I/I3quCKI/IM JUCLIUILIMHAM




4. CTpyKTypa, 00bEéM U coep:KkaHue TUCHUIIMHBI (MOAYJIsA)
OO0mas TpyI0€MKOCTh JUCIUIUIMHBI COCTABIISIET / 3a4E€THBIX €IWHUIl 252 akaja. 4acoB, B TOM

qyuce:

— KOHTaKTHas padorta — 123,5 akan. 4acos:
—aynuropHas — 116 akan. 9acos;

— BHEAyIUTOpHAas — 7,5 aKkaJl. 4acoB;

— caMocTosTeNbHAs pabota — 57,1 aka. 4yacos;

— B hopMe npakTuyeckoit moaroroBku — 0 akaj. yac;

— MOJrOTOBKA K Kk3ameny — /1,4 akan. yac

dDopMa aTTecTaiuu - 3K3aMCH

AynutopHast s
o | xouraxTHas pabora E 3 dopma TEKyIIEero
=
= B aKaJl. 4acax 5} Bnu KOHTPOJIS
Pazzen/ Tema 3 (B axaz. acax) = A . p Kon
S 3 ©|caMocrosTenbHOl | ycrieBaeMOCTH U
JACHIHILIAHBI 3 [~ . | xommerenun
@) g £ padoThI MIPOMEKYTOUHOH
nmal. | mpakT. | S @
Tlex. Z'g aTTeCTalnu
3aH. 3aH. | &
1. Mexanuka
[ToaroroBka
nabopaTopHBIM 3amura
pabotam; pemieHre| J1abOPaTOPHBIX MK-1.1
JIOMAIITHUX 3a/1a4; pabort; cnaua K 1'2‘
MOJIrOTOBKA K OMaIIIHUX 3a]1a4; )
1.1 Kunemarnueckue A A Aat; I1K-1.3,
3 3 2 JKCHIpece — JKC-TIpece —
MIPENICTaBICHUS MEXaHUKHI I1K-2.1,
KOJIJIOKBHYMaM; KOJIJIOKBUYMBI, K-2.2
BoITIONIHEHKE W/13. cnava UJI3. K 2' 3'
[IpopaboTka [Iposepka '
KOHCIIEKTA JICKIHit KOHCIIEKTOB.
U y4. TOCOOHH.
7
IToaroroBka k
1a0opaTopHBIM 3amura
paboram; pemeHne| J1abOPaTOPHBIX TK-1.1
JNIOMAIIIHUX 337134, pabor; coaga K 1'2’
MOATOTOBKA K OMAIITHUX 3a7a4; )
12 Junamuueckue A A A [K-1.3,
3 3 2 SKCHpecc — 3KC-TIpece —
MIPUHIIUATIE MEXaHUKU I1K-2.1,
KOJUIOKBUYMaM; KOJIJIOKBUYMBI, [K-2.2
BeIosTHeHUE MJ13. cnava MJI3. K 2' 3’
[TpopaboTka [posepka '
KOHCIIEKTA JICKIIUI KOHCIIEKTOB.
U y4. Hocoouii.




IToaroroBka k

1a60PaTOPHBIM 3amura
pabotam; perienue| J1aboOpaTOPHBIX MK-1.1
JIOMAIIHUX 337134, pabort; cnaya HK-l.Z]
MMOJTOTOBKA K OMAIITHUX 3a7aY; .
1.3 3akoHEI  COXpaHEHHsS A A At IK-1.3,
3 3 2 3KCHIpecc — 3KC-TIpece —
(hUBUYECKUX BEITHMYHH I1K-2.1,
KOJJIOKBUYMaM; KOJIJIOKBUYMBI,
I1K-2.2,
BeInosTHeHUE MJ13. crnaga UJ13. K-2.3
ITpopaboTka ITpoBepka '
KOHCIIEKTA JIEKIIUI KOHCIIEKTOB.
U y4. HOCOOHH.
IToaroroBka k
11a00paTOPHBIM 3amura
pabotam; perienue| J1abopaTOPHBIX TK-1.1
JIOMAIITHUX 3a/1a4; pabot; cnaua HK-1.21
MOATOTOBKA K JIOMAIIHUX 3a]1a4; )
I1K-1.3,
1.4 luHamMKKa TBEpJOTO Tela 3 3 3 JKCIpece — JKC-TIpecc — K2 1
KOJUIOKBUYMaM,; KOJIJIOKBUYMBI; s
I1K-2.2,
BeimotHeHUE MJ13. cnava MJI3. K-2.3
[IpopaboTka [IpoBepka '
KOHCIIEKTA JIEKIHI KOHCIIEKTOB.
U y4. TIOCOOHH.
IlogroroBka Kk
n1abopaTopHBIM 3amura
pabotam; pemieHre| J1abOPATOPHBIX MK-1.1
JIOMAIITHUX 3a/1a4; pabort; cnaua HK-1-2,
IIOATOTOBKA K JIOMAIIHUX 3a]1a4; o
I1K-1.3,
1.5 Konebanust 1 BOJHBI 3 3 2 JKCHIpecc — JKC-TIpece — K2 1
KOJUTOKBHYMaM; KOJUTOKBUYMBI; )
I1K-2.2,
BoITIONIHEHME W/13. cnava UJI3. K-2.3
[IpopaboTka [Iposepka ’
KOHCIIEKTA JICKIHi KOHCIIEKTOB.
U y4. TOCOOHH.
Hroro no pazneny 15 15 11
2. Monexynsapuast ¢usuka u
TEPMOIMHAMHUKA
ITonroroBka x
n1a00paTopHBIM 3amura
pabotam; pemieHre| J1abOPATOPHBIX TK-1.1
JIOMAIITHUX 3a/1a4; pabort; cnaua HK-l-ZI
2.1 MOATOTOBKA K JNIOMAIIHUX 3a]1a4, )
ITK-1.3,
MonekyssipHO-KUHEeTHYecKas | 7 3 3 2 JKCIpece — JKC-TIpece — K2 1
TEOPHsI UCATBHBIX Ta30B KOJIJIOKBHYMaM; KOJIJIOKBUYMBI, .
I1K-2.2,
BeITIONTHEHKE W/13. cnava UJI3. K-2.3
[IpopaboTka [IpoBepka ’
KOHCIICKTa HCKHHﬁ KOHCIICKTOB.

" y4. TocoOuii.




IToaroroBka k

1a60PaTOPHBIM 3amura
pabotam; perienue| J1aboOpaTOPHBIX MK-1.1
JIOMAIIHUX 337134, pabort; cnaya HK-l:Z]
MOJITOTOBKA K | JOMAITHKX 3a/1a4; HK-1.31
2.2 OCHOBBI TEPMOANHAMUKH 9KCIIPECC — JKC-Ipece — K2, 1'
KOJJIOKBUYMaM; KOJIJIOKBUYMBI, HK-2.21
BeInosTHeHUE MJ13. crnaga UJ13. K-2 3'
ITpopaboTka ITpoBepka '
KOHCIICKTA JISKIIUH KOHCIICKTOB.
U y4. HOCOOHH.
[ToaroroBka
11a00paTOPHBIM 3amura
pabotam; perienue| J1abopaTOPHBIX TK-1.1
JIOMAIITHUX 3a/1a4; pabot; cnaua HK-1.21
23 PeatbHbLE —— MOJTOTOBKA K | JOMAIIHKX 3ajad; IK-1.3,
. JKCIpece — JKC-TIpecc —
JKUIKOCTHU U TBEPJBIE TENa . . I1K-2.1,
KOJUIOKBUYMaM; KOJUTOKBUYMBI; K-2.2
BoinosiHeHune MJ13. cnava NJI3. TK-2 3‘
[IpopaboTka [IpoBepka '
KOHCIIEKTA JICKIIUI KOHCIICKTOB.
U y4. TIOCOOHH.
Hroro no pazneny
3. DIEKTPUUYECTBO U MarHETU3M
[ToaroroBka x
11a00paTOPHBIM 3amura
paboram; pemieHue| J1abOPaTOPHBIX MK-1.1
JIOMAIIHUX 3a]1a4; pabor; coaga HK-l:Zl
MOJATOTOBKA K JIOMAITHUX 33]1a4; HK-1.31
3.1 DnekTpocTaTruka JKCIIpece — JKC-TIpecc — K-2. 1'
KOJUIOKBUYMaM,; KOJIJIOKBUYMBI; HK-Z.Z‘
BeImostHeHUE MJ13. cnava MJI3. K-2 3'
[TpopaboTka [posepka '
KOHCIIEKTa JICKIIHI KOHCIICKTOB.
U y4. nocobuil.
7
ITonroroBka x
n1a00paTopHBIM 3amura
pabotam; pemieHre| J1abOPATOPHBIX TK-1.1
JIOMAIITHUX 3a/1a4; pabort; cnaua HK-1-2’
32 HocTosHHb MOJIrOTOBKA K | JOMAIITHKX 3a/1a4; MK-1.3
JIEKTPUIECKUI TOK dKenpece — dKemmpecc — IK-2.1,
KOJIJIOKBHYMaM; KOJIJIOKBUYMBI,
I1K-2.2,
BeITIONTHEHKE W/13. cnava UJI3. K-2.3
[IpopaboTka [IpoBepka '
KOHCIICKTa JICKIIHH KOHCIICKTOB.

" y4. TocoOuii.




IToaroroBka k

1a60PaTOPHBIM 3amura
pabotam; perienue| J1aboOpaTOPHBIX MK-1.1
JIOMAIIHUX 337134, pabort; cnaya HK-l:Z]
MMOJTOTOBKA K JIOMAIITHUX 3a7a4; HK-1.3]
3.3 MarnutHOe mome 3 3 2,1 9KCIpece — 9KC-TIpece — K-2 1'
KOJJIOKBUYMaM; KOJIJIOKBUYMBI, HK-2.2]
BeInosTHeHUE MJ13. crnaga UJ13. K-2 3'
ITpopaboTka ITpoBepka '
KOHCIIEKTA JICKIUI KOHCIIEKTOB.
U y4. HOCOOHH.
IToaroroBka k
11a00paTOPHBIM 3amura
pabotam; perienue| J1abopaTOPHBIX TK-1.1
JIOMAIITHUX 3a/1a4; pabot; cnaua HK-1.21
3.4 DNeKTpOMAarHuTHas TIOATOTORKA K AOMAITTHHX 337184, I1K-1.3,
— 2 3 2 JKCIpece — . JKC-TIpecc — . NK-2.1,
KOJUIOKBUYMaM; KOJUTOKBUYMBI; K-2.2
einoaHerne UI3. caayga MJI3. TK-2 3‘
[IpopaboTka [IpoBepka '
KOHCIIEKTA JIEKIHI KOHCIIEKTOB.
U y4. nocobuil.
IlogroroBka Kk
n1abopaTopHBIM 3amura
pabotam; pemieHre| J1abOPATOPHBIX MK-1.1
JIOMAIITHUX 3a/1a4; pabort; cnaua HK-1-21
3.5 DNeKTpOMarHUTHBIC 3 3 2 Hgfgﬁ;g:ga_K Hogiziﬁ)é:cafaq’ I1K-1.3,
K0JIEOAHHS U BOJIHBI [IK-2.1,
KOJIJIOKBHYMaM; KOJIJIOKBUYMBI,
I1K-2.2,
BoITIONIHEHME W/13. cnava UJI3. K-2.3
[IpopaboTka [Iposepka ’
KOHCIIEKTA JICKIHi KOHCIIEKTOB.
U y4. TOCOOHH.
Hroro no pazneny 14 15 10,1
Hroro 3a cemectp 38 38 28,1 SK3aMeH
4. OnTuka
IToaroroBka k
na0opaTopHBIM 3amura
paboram; pemieHne| J1abOPaTOPHBIX TK-1.1
JNIOMAIIHUX 33734, pabor; coaga o
I1K-1.2,
4.1 DIEeMEHTHI MOJITOTOBKA K JIOMAIIIHUX 3a]1a4; K-1.3
TEOMETPHUIECKOM 74 2 2 3 JKCIIpece — JKc-TIpecc — HK-Z- 1’
2JIEKTPOHHOH ONTHUKU KOJJIOKBUYMaM; KOJUIOKBUYMBI; >
I1K-2.2,
BeIosTHeHUE MJ13. cnava MJI3. K-2.3
[IpopaboTka [IpoBepka ’
KOHCIIEKTA JIEKIHI KOHCIIEKTOB.

U y4. HOCOOHH.




IToaroroBka k

1a60PaTOPHBIM 3amura
pabotam; perienue| J1aboOpaTOPHBIX MK-1.1
JIOMAIIHUX 337134, pabort; cnaya HK-l.Z]
MMOJTOTOBKA K JIOMAIITHUX 3a7a4; .
ITK-1.3,
4.2 NutepdepeHiys cBeta 3KCIIpece — 3KC-TIpece — K-2.1
KOJJIOKBUYMaM; KOJIJIOKBUYMBI, )
I1K-2.2,
BeimostHeHue M]3, crnaga UJ13. K-2.3
ITpopaboTka ITpoBepka '
KOHCIIEKTa JICKIIUI KOHCIIEKTOB.
U y4. HOCOOHH.
[ToaroroBka
11a00paTOPHBIM 3amura
pabotam; perienue| J1abopaTOPHBIX TK-1.1
JIOMAIITHUX 3a/1a4; pabot; cnaua HK-1.21
MOATOTOBKA K JIOMAIIHUX 3a]1a4; )
IK-1.3,
4.3 Tudpakuus cBera JKCIpece — JKC-TIpecc — K2 1
KOJUIOKBUYMaM,; KOJIJIOKBUYMBI; s
IK-2.2,
BeimotHeHUE MJ13. cnava MJI3. K-2.3
ITpopaboTka ITposepka '
KOHCIIEKTA JICKIIUI KOHCIICKTOB.
U y4. TOCOOHH.
[ToaroroBka k
n1abopaTopHBIM 3amura
pabotam; pemieHre| J1abOPATOPHBIX MK-1.1
JIOMAIITHUX 3a/1a4; pabort; cnaua HK-1-21
4.4 BzanmoneiicTue IIOATOTOBKA K JIOMAIIHUX 3a]1a4; HK-1-3‘
3JNEKTPOMAarHUTHBIX BOJH C 3KCIIpece — 3Kc-TIpecc — HK-Z' 1‘
BEIIIECTBOM KOJIJIOKBHYMaM; KOJIJIOKBUYMBI, )
I1K-2.2,
BbInosHeHue N/J13. cnaua MJ13. K-2.3
[IpopaboTka [Iposepka '
KOHCIIEKTA JICKIHI KOHCIICKTOB.
U y4. TOCOOHH.
[ToaroroBka
na0opaTopHBIM 3amura
paboram; pemieHne| J1abOPaTOPHBIX TK-1.1
JNIOMAIIIHUX 33734, pabor; coaga HK-l-Z’
MOJITOTOBKA K JIOMAIIIHUX 3a]1a4; )
ITK-1.3,
4.5 Tlonspu3anus cBera JKCIpece — JKC-TIpece — K-2.1
KOJJIOKBUYMaM; KOJUIOKBUYMBI; >
I1K-2.2,
BeimonHeHne V13, crnaga UJ13. K-2.3
[TpopaboTka [posepka '
KOHCITIEKTa JICKIIUI KOHCIICKTOB.

U y4. Hocoouii.




IToaroroBka k

1a60PaTOPHBIM 3amura
pabotam; perienue| J1aboOpaTOPHBIX MK-1.1
JIOMAIIHUX 337134, pabort; cnaya HK-l:Z:
46 Ksawrosas  mpuposa , , ITOATOTOBKA K IOMAIHUX 3a/1a4; IK-1.3,
A — 3,1 3KCHIpecc — 3KC-TIpece — MK-2.1,
KOJJIOKBUYMaM; KOJIJIOKBUYMBI, K-2.2
BeInosTHeHUE MJ13. crnaga UJ13. K-2 3'
ITpopaboTka ITpoBepka '
KOHCIIEKTA JIEKIIUI KOHCIIEKTOB.
U y4. HOCOOHH.
Hroro no pasaeny 12 12 17,1
5. AtomHas ¢wusuka. Dusuka
aTOMHOTO S/Ipa U DJIEMEHTapHBIX
YACTHII
IToaroroBka k
11ab0paTOPHBIM 3amura
pabotam; perienue| J1abopaTOPHBIX TK-1.1
JIOMAIITHUX 3a/1a4; pabot; cnaua HK-1.21
5.1 Teopus aroma BoaOpoOIa TIOATOTORKA K AOMAITTHHX 337184, I1K-1.3,
10 Bopy 2 2 3 JKCIpece — . JKC-TIpecc — . MK-2.1,
KOJUIOKBUYMaM; KOJUTOKBUYMBI; K-2.2
einoaHerne NJI13. caayga MJI3. TK-2 3‘
[IpopaboTka [IpoBepka '
KOHCIIEKTA JICKIIHI KOHCIIEKTOB.
U y4. nocobuil.
IlogroroBka k
nabopaTopHBIM 3amura
pabotam; pemieHre| J1abOpPATOPHBIX MK-1.1
JIOMAIITHUX 3a/1a4; pabort; cnaya HK-l-Zl
5.2  OcHOBBl  KBaHTOBOU TOATOTOBKA K FIOMAIIHHX 337, ITK-1.3,
8 2 2 3 JKCHIpece — JKC-TIpece —
TEOPHH AaTOMOB I1K-2.1,
KOJIJIOKBHYMaM; KOJIJIOKBUYMBI, K-2.2
BhInosHeHKe M J13. cnaua MJI3. K-2 3'
[IpopaboTka [Iposepka '
KOHCIIEKTA JIEKLUI KOHCIIEKTOB.
" y4. TocoOuii.
IToaroroBka k
na0opaTopHBIM 3amura
paboram; pemeHne| J1abOPaTOPHBIX MK-1.1
JNIOMAIIHUX 33734, pabot; coaga HK-l'Z]
MOArOTOBKA K JIOMALIHUX 3314, '
IK-1.3,
5.3 ®usuka aTOMHOTO spa 2 2 3 JKCIIpece — JKc-TIpecc — K2 1
KOJUIOKBUYMaM; KOJUTOKBUYMBI; l'[K-2.2]
BeIosTHeHUE MJ13. cnava MJI3. MK-2 3’
[TpopaboTka [posepka '
KOHCIIEKTA JICKIIUI KOHCIIEKTOB.

U y4. HOCOOHH.




IToaroroBka k

1a60PaTOPHBIM 3amura
pabotam; perienue| J1aboOpaTOPHBIX
MK-1.1,
JIOMAIITHUX 3a]1a4; pabot; cnaya TK-1.2
MMOJTOTOBKA K JIOMAIITHUX 3a7a4; .
ITK-1.3,
5.4 DneMeHTapHBIC YaCTHIIBI 2 2 2,9 9KCIpece — 9KC-TIpece — TK-2.1
KOJJIOKBUYMaM; KOJIJIOKBUYMBI, HK-2.2]
BeimostHeHue M]3, crnaga UJ13. .
IK-2.3
ITpopaboTka ITpoBepka
KOHCIICKTA JICKIIUH KOHCIICKTOB.
U y4. HOCOOHH.
Hroro no pasaeny 8 8 11,9
Hroro 3a cemectp 20 20 29 JK3aMeH
Hroro no aucnumnuze 58 58 57,1 DK3aMeH




5 O0pa3oBaTte/ibHbIE TEXHOJIOTHH

[Ipu peanuzanuu pa3IMYHBIX BHUIOB ydeOHOM paboThl 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 TEXHOJIOTH:

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

[IpakTuueckoe 3aHsTHE, MOCBSIIEHHOE OCBOSHUIO KOHKPETHBIX YMEHUU U HABBIKOB I10
NPEUIOKEHHOMY aJITOPUTMY.

JlaGoparopHasi paboTa — opranuzanus yueOHoH paboThI C peaibHBIMH MaTEPUATIbHBIMU U
UH(POPMALIMOHHBIMA OOBEKTaMM, AKCIEPUMEHTAIbHAs pPadoTa C aHAJIOTOBBIMH MOJEIISIMHU
pealbHbIX 00BEKTOB.

2. ®opMbl yU€OHBIX 3aHATHH C HCIIOJIB30BAaHUEM 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 ydeOHO paboThl,
HalpaBJ€HHAsT Ha pelIeHHE KOMIUIEKCHONW y4eOHO-TI0O3HABATENbHON 3a/ayu, TpeOylomen OT
CTyJ€HTa IPUMEHEHHUS KaK HAyYHO-TEOPETUUECKUX 3HAHUM, TaK U MPAKTUYECKUX HABBIKOB.

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

Jlekumst «oOpaTHOM CBS3M» — JEKIHMSI—IPOBOKANMS (M3JI0KEHHE MaTepHajia ¢ 3apaHee
3aMJIaHUPOBAHHBIMU OIIMOKaMH), JIEKIHA-0ecea, JTeKIU-TUCKYCCHSL.

4. ®opMbl YIeOHBIX 3aHITHN C HCIIOJb30BaHHEM HH(POPMAIMOHHO-KOMMYHUKAITMOHHBIX
TEXHOJIOTHIA:

Jlekuus-Bu3yanu3anusi — U3JI0XKEHUE COAEP)KaHUS COMPOBOXKAAETCS Ipe3eHTaLueH
(memMoHCTparmel y4eOHBIX MaTepHAIOB, TPEJICTABICHHBIX B Pa3IMYHBIX 3HAKOBBIX CUCTEMaX, B
T.4. WUTIOCTPATUBHBIX, IPahUUECKUX, ayJH0- U BUIEOMATEPHAIIOB).

[IpakTnyeckoe 3aHsTHE B (OpME TMPE3CHTAIMH — TIPEJACTABICHUE PE3yIbTaTOB
NPOEKTHON MJIM MCCIIEI0BATEIbCKON JEATEIbHOCTH C UCIOJIb30BaHUEM CHEMaTIM3MPOBAHHBIX
IPOTPAMMHBIX CPE/I.

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

7 OuneHoYHbIe cpeICcTBA A5 POBeAeHUsI IPOMEKYTOYHOH aTTecTaluu
[IpencraBneHbl B IPUIIOKEHUH 2.

8 YueOHo-MeTOAMYeCcKOEe H HH(POPMAIMOHHOE 0O0ecnedeHrue TUCIUIIHHBI (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. Ky3nenoB, C.M. ®usuka: Mexanuka. MexaHudeckne KoieOaHUS W BOJHBEIL
Mosekymsipras ¢pusuka. TepMmoanHamuka [DnekTpoHHbIii pecype] : Yuebnoe mocobue / C.1.
Ky3Henos. - 4-e u3a., ucnp. u gomn. - M.: By3osckuii yue6nuk: HUL] UH®PA-M, 2014. - 248 c. —
Pesxxum mocryma: http://znanium.com/bookread2.php?book=412940 — ISBN



978-5-16-101026-6

3. Kyznernos, C.1. ®uzuka: OCHOBBI MIEKTPOJIUHAMUKH. DIEKTPOMArHUTHBIE KOJICOAHUS
U BOJIHBI [ DnieKTpoHHBIH pecypc] : Yueonoe nmocobue / C.1. Ky3Henos. - 4-e u3., 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 sifiepHON pusuku [DiekTpoHHbIN pecype] : Yueb. noc. / C.1. Ky3Heros,
AM. Jlunep - 3-e uza., 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 HO.I1. YueGubie 3amaun no ¢usuke [Tekcr] : yuebnoe mocoodue / HO.II.
Koukun, 1.1O. borauesa ; MI'TVY. - Maruutoropck, 2014. - 138 c. : ui., cxemsl, Ta01.

2. Koukwun FO.I1. YueOnbie 3a1aun o Gusuke [DIeKTpOHHBIN pecype] | yueOHoe mocobue
/ YO.I1. Koukus ; MI'TVY. - Marauroropck : MI'TY, 2015. - 1 snekrpos. ont. auck (CD-ROM).

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

4. Pemenus 3aa4 1o Kypcy ooueit ¢pusuku [Tekcer] : yueOnoe nocodue / [H.M. Poraues,
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 ¢usuke. Dopmyiibl, Tabmuiel, cxeMsl. [Tekcr] @ mep. ¢ Hem. / mox pen.
X. Mrekepa, mox pen. K. B. Cmupnosa. - M. : TEXHOC®EPA, 2009. - 1262 c. : wi., rpad., Tad.

6. @upranr E.B. PykoBoacTBO Kk perieHuto 3agad no kypcy obumieit ¢pusuku [Teker] :
y4ueOHoe 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 IPaKTUKYM 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 aTtoma, TBEpAOro Teia, sapa [Tekct] : maboparopHblii IpakTUKyM 1o (usuke /
[coct. : C.A. byrakos, FO.M. Jlybocapckas, I'.A. Jlyockuit u ap.] ; MI'TY, kad. ¢usuku. -
MaranToronck. 2001. - 78 ¢. : n.

r) [Iporpammuoe obecneuenue u UHTepuer-pecypceni:

IIporpammHoe o0ecnieuenune

Haumenopanwue I1O Ne norosopa CpoK JIeHCTBYS JIUIICH3UH
MS Office 2007 |, 135 1 17.09.2007 GeccpoHO
Professional

7Zip cB000JIHO pacrpoctpansemoe 10 0ECCPOUHO

FAR Manager cBoOoHO pacrpoctpansemoe [10 OCCCPOUHO




IIpodeccnonanbHble 0a3bl JaHHBIX M MH(GOPMAIHOHHBIE CIPABOYHbIE CHCTEMbI

HasBanue xypca Cchuika

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

DnexkTpoHHas 0a3a mepuoandyeckux u3ganui East View

Information Services, OO0 «MIBUCy» https://dlib.eastview.com/

9 MaTepHaJLHO-TEXHHYECKOE o0ecneuyeHne TUCIUIINHBI (MOLYJIf)

MaTepI/IaJ'IBHO'TeXHI/ILIeCKOG o0OecrieyeHue JUCHUITIIMHBI BKIIFOYACT:




Y4eOHble ayAUTOpUH TSI TIPOBEACHUS 3aHATHIA JIEKIIMOHHOTO TUMA: MYJIbTUMEIHITHBIE
CpEeICTBA XpaHEHUs, Iepeiayyl U MpeAcTaBIeHU 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,
. pu3ruecKuii MasSTHHK,
. 0aNIMCTUYECKUI MasSITHUK,
. TTYJIH,

10. mucroner,

11. mastauk O6epOexka,

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

13. nabop npyxuH.

14. JTaGopaTopHasi yCTaHOBKa JUIs ONpeAeNIeHUs] MOMEHTa HHEPLIUKA MaXxOBOro KoJjieca U
CHWJIBI TPSHHSI B OTIOPE.

15. JlaGopatropHas ycTaHOBKa JJisi U3YYEHHS 3aKOHOMEPHOCTEH  KoieOaHuii
MaTEeMaTHYECKOTO MAasITHHKA.

16. MepuTenbHBIN HHCTPYMEHT.

O©CoOoO~NO O WN -

VYyeOnast aynuTopusi JJid IpoBeldeHus JjabopaTopHbIX paboT: JlabGoparopus
«MonexynsipHas pU3MKa U TEPMOIUHAMHKAY!

1. JlaboparopHasi ycTaHOBKa JJisi ONpPENETICHUs] OTHOIIECHUS TEIIOEMKOCTEH 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 HATSKEHHSL.

6. )KuJIKOCTHBIN MAaHOMETD.

7. Hacoc llluHia.

8. Bapomertp.

9. DnexTpuyeckas neyb.

10. ITpoGupka ¢ mapapuHOM.

11. TTupomerp.

12. HaGop pamoxk.

13. KanopumeTpsl.

14. TepmomeTpsl.

VYuebHasg aymutopus i npoBeneHHs JabopaTopHbix —pabotr: JlabGopatopus
«ONEeKTPUYECTBO U MarHETU3M»:

1. JlaGoparopHast yCTaHOBKa MJIsi OIpPENENIECHUS AUIIEKTPHUECKYIO IMPOHUIAEMOCTb
cpenpbl.

2. JlabopaTopHas yCTaHOBKa IS ONIPEeNICHHS] EMKOCTH KOH/IEHCATOPOB.

3. JlaGopaTtopHasi ycTaHOBKa [l W3MEPEHUs CONPOTHBIEHHHM C IMOMOIIBIO MOCTa

\/rxrroamrArra



4. JlaGopaTopHas YCTaHOBKA 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 PUIMEeHTa CAMOUHAYKIIMH KaTYIIKH.
7. VICTOYHMKY MUTaHUS TIOCTOSIHHOTO TOKA.
8. IcTOYHMKY MUTaHUS IEPEMEHHOTO TOKA.
9. 3ByKOBOIi T€HEPATOP.

10. YacToromep.

11. KonneHcatopsl.

12. Karymika HHTyKTUBHOCTH.

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 ayautopust AJis IpoBeAeHUs J1abopaTopHbIX padoT: Jlaboparopus «OnTukay:
1. JlaGoparopHast yCTaHOBKa /Jisi OIPENEIEHUS] OCHOBHBIX XapPaKTEPUCTUK TOHKOU

2. MUKpOCKOIIBI.

3. CTekJITHHBIE TUTACTHHKH.

4. Habop nuHs3.

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

7. ludpakunoHHast pereTka.

8. [Monsiprckon ¢ HAOOPOM U3yYaeMBbIX Tell.

9. CiekTpockorr.

10. HaGop cniekTpasibHBIX TPYOOK.

11. MepuTenbHbIN HHCTPYMEHT.

VYuebHas aynuTopHs A MpoBeieH s 1JabopaTopHbIX paboT: JlabopaTopust «AToMHas U

anepHas Gu3nKa»:

1. JlaGopaTopHasi yCTaHOBKa JUIsl M3y4eHHs CHEKTpa aToMa BOJOPOJa U ONpeAeieHHUs

nocTostHHOM Punbepra.

2. JlaGopaTtopHasi yCTaHOBKa JJIsi OINpPEAETCHUS UIMPUHBI 3alPELICHHON 30HBI

MOJIYTIPOBOJTHUKOB.

3. MonoxpomaTopsl YM-2.

4. BonopoHas TazopaspsiiHas TpyoKa.

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

7. Jo3umertp - paauomerp PKC.107.

8. Habop coeid.

9. Jlazep JII'-56.

10. [Ilenb ¢ mepeMeHHOMN MUPHUHOM.

11. ®orosnement CLIB-4.



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

VY4eOHble ayAMTOpPUM JUISI TPOBEACHMSI TNPAKTUYECKUX 3aHATUH, 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

[Tomemenust s XpaHeHUS W NPOPHIAKTUYECKOTO OOCIYKMBaHHUS  y4eOHOTO
000pYyIOBaHUS: CTEIUIAXH, CEH(BI I XpaHEHUsT y4eOHOro 000pyIOBaHMS, HHCTPYMEHTHI JIJIs
peMOHTa J1Ta00PaTOPHOTO 0O0OPYIOBAHUSI.



Hpunioxenne 1

6 YueOHO-MeTOoaAHUYeCKOe o0ecneyeHne caMOCTOATEIbHOI padoThl 00y4aloIUuXCs

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

[Tpu w3yueHNM Kypca (U3MKU TPUMEHSIOTCS CICAYIOIINE OIEHOYHBIC CPEICTBA IS
TEKYILIEro KOHTPOJIs YCIIEBAEMOCTH W NPOMEKYTOYHOM aTTeCTallud IO WTOraM OCBOEHUS
JUCLIUILIUHEL:

. MUCbMEHHBIE OTUYETHI MO Ja0OPATOPHBIM paboTaM U HX 3alIUTa;

. pe3ynbTaThl  peIICHHs]  KOHTPOJbHBIX  pabor, WJI3, TecTupoBaHus
JKCIIPECC-KOJUIOKBUYMOB.

Bomnpocsl k 3k3aMeHy 110 Kypcy «Pu3uka

MEXAHHKA

1. OcHoBHBIE TOHATHS KHHEMATHKH: MaTepHajbHas TOYKA, CHCTEMa OTCYETa, TPACKTOpHUs, MYTb,
IepeMeELICHNE, PaJInyC-BEKTOP, CKOPOCTh, YCKOPEHHUE.

2. llpsaMonuHeiiHOe paBHOMEPHOE, paBHOIEPEMEHHOE (PaBHOYCKOPEHHOE, paBHO3aMEIJICHHOE)
JIBIKCHHE. Y paBHEHUS IBHKEHHS U CKOPOCTH.

3. KpuBonuneiiHoe mABmwKeHHE. J[BW)KEHHWE TOYKM TIO OKPYXKHOCTH. JIMHEWHbIE W  YIJIOBBIE
XapaKTepUCTHKH Takoro [BkeHHWs. KuHeMaTuka BpalaTeNbHOTO IBW)KECHHUS: OINpEAENCHHE U
MIPUMEPBI BPAIATENbHOTO ABM)KEHUS, CBA3b MEXKOY YTIOBOM M JMHEWHOM CKOpPOCTBIO, YTIOBOE
yckopeHnue, (hopMyJia yrJIOBOrO MyTH.

4. OcHOBHBIC OHATHS JUHAMUKH: HHEPIHAJIbHASI CHCTEMa OTCYETa, IPUHIIUIT OTHOCHTENBHOCTH, Macca,
CHJIa, UHEPLUS U HHEPTHOCTD, KOJIMYECTBO ABMKEHUS (MMITYJIBC), UMITYJIEC CHJIBIL.

5. Tlepsiii 3akoH Hprotona. Bropoii 3akon HbroTona. Tpermii 3axon HeioToHa. Mx mposiBieHue B
IIPUPOJE.

6. Cunbl B MEXaHUKE: CHJIa TATOTEHUS, CHJIA TSDKECTH, BEC, CHJIa YNPYTOCTH, CHIa TPEHHs MOKOS U
ckonbkeHus. CHibl CONMPOTHUBIEHMS Ta30BBIX M JKHIKHX cpeld. CHIBl KOHCEpPBaTHBHBIE U
HEKOHCEpBaTHUBHBIE. 3aKOH COXpAaHEHHS HMITyJbca. YTNPYTHM W HEYNpyrui, UEHTpPalIbHBIA U
HELEHTPAJIbHBIN yap mapoB. PeakTUBHOE IBHKEHHE.

7. Oueprusi u pabora. Mexanuueckass pabora u sHeprus. PabGora cuibl ynpyroctu. Paborta cuisl
TshkecTH. Pabora, coBepimaemast mpu TOpMOXeHUH. [lonisi MoTeHIHMaNbHBIE W HE TOTCHIUAIBHBIE.
IloTennmanbHas, KWHETUYECKAs U MOJIHAS MEXaHUYeCKasi SHEPTUU CUCTEMBI TeJl.

8. OcHOBHbIE MOHATHS BpaIaTEIbHOTO JIBIKEHUS (a0COIIOTHO TBEPJOE TEJO, LIEHTP Macc (MHEpLUH),
YTJI0Bast CKOPOCTh, YTIIOBOE YCKOPEHUE, MOMEHT CHIIbI, MOMEHT HHEPLIUH).

9. Kumnernueckass sHeprus Bpamamomerocs Ttena. MomeHT wuHepiuu. MomeHT cuibl. OCHOBHOE
YpaBHEHHUE TMHAMUKHU BPALIaTEILHOIO ABM)KEHUS TBEPIOIO Tela.

10. 3akoH coxpaHeHHs MOMEHTa KOJIMYECTBAa ABWXKEHHS (MMITyjbca). AHAJIOTHA MEXIY BEJIUYMHAMH,
XapaKTEepU3yIOIMMHU MOCTYATENIbHOE U BpalllaTeIbHOE ABMKEHUS.

11. llonaTHe naBieHUsI B JKUIKOCTAX M rasax. 3akoH Ilackans. I'mapocraThueckoe ypaBHEHHE H
CJIEJICTBUS U3 HETO. ApXUMEI0Ba CHJIA.

12. JIBmwxenue xuakoctu. Teopema BepHysuin u ciiecTBUs U3 Hee.

13. JIBwxxeHue BsA3KOW >kuAKocTH. IlpuMeHeHue 3akoHa bBepHy/uiM M 3akOoHAa COXPAaHEHHS MOMEHTa
KOJIMYECTBA JIBMKEHHA K CTallMOHapHOMY NOoToKy. @opmyna Crokca. YpasHenue Ilyaseiins.

14. Onpenenenre Ko1e0aTeIbHOTO ABIKEHHS. Y CIIOBUSI BOSHUKHOBEHHS KOJIEOATENTFHOTO IBUYKEHUSL.

15. luddepeHnnanipbHoe ypaBHEHHE CBOOOJHBIX KojeOaHuil. XapaKTepUCTUKH T'apMOHUYECKHX
KoJIeOaHuil.

16. CBobOoaHble, 3aTyxaroliue U BBIHYXIEHHbIE KoJeOaHUs. YCIOBHS BO3HMKHOBEHHUS W YPaBHEHHS,
OTIMCHIBAIOIINE ATH BUJBI KOJICOAHHIA.

17. BonnoBoe nBmxkenue. Omnpenenenue BoiHBL (OOpa3oBaHHE MONMEPEYHBIX M TPOJOIBHBIX BOJIH.
XapakTepuCTHKa BOJHOBOI'O JBI)KGHHUsS. YpaBHeHue Oerymield BoiHbL. IlapaMeTpsl BOJHOBOTO
JIBKCHMSL.

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

19. DnemenTs! aKkycTHKH. 3BYK. [ POMKOCTD M HHTEHCUBHOCTH 3ByKa. [loHsATHE 00 ynbTpa3ByKe.
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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 HIANTbHOTO Ta3a. Y HUBepcaabHas ra30Basl MOCTOSHHAS U €€ (PU3NIECKHA CMBICTT.

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

TlepBoe Ha4yanO TEPMOJUHAMUKH.

Pacuer paboTel raza mpu uzonpoueccax. TemmoeMKocTh ra3oB. AnuadaTHbIA mpolecc. Y paBHEHHE
IlyaccoHa.

Bropoe nauano tepmomuHamuk. [TorsTre 00 SHTpOIHH.

Hukn Kapuo u ero KIT/.

TepMoarHaMUYECKOE ONPEAEIEHUE TEMIIEPATyPBbI.

OTKIIOHEHHUE PeaTbHBIX Ta30B OT 3aKOHOB HICATLHOTO ra3a. Y paBHeHHe Ban-nep-Baannca. M3orepma
peanbHOro rasa.

. Ucnapenue xunkocteil. HachllieHHbIM U HEHAchlEHHbIN nap. [[oHATHE BIAXKHOCTH U METOJbI €€

WU3MEPEHHS.
CrpoeHue 1 CBOMCTBA KUAKOCTH. TEMI0EMKOCTh KUIKOCTEH.

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

CrtpyKTypa KpUCTAIUTMYECKUX U aMOP(HBIX Ten. Ou3mdeckre CBOWCTBA KPUCTAIIIOB.

Hedopmanust TBepAbIX Tel. TemIoeMKOCTb TBEPIBIX Tedl.

Huarpamma cocroanuil. TpoliHag Touka.

SJIEKTPOJJMHAMMUKA

OcCHOBHBIE MOHATHS ANEKTPOCTATUKU. B3anMoneiicTBIe 3apsAa0B. 3aKOH KyJIOHA.
DNEKTPOCTATUYECKOE TIOJIE U €r0 XapaKTepUCTHKH. [IpHMHIMI CyNepro3uIy 3MEeKTPOCTaTHIECKUX
nojei. OZHOPOJHOE U HEOAHOPOTHOE AIEKTPOCTATHYECKOE TOJIe. DIEKTPOeMKOCTh. KoHIeHcaTOpEI.
OHeprus MEeKTPUUECKOTO MOJIs TNIOCKOT0 KOHEHCaTopa.

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

Onextpuueckuii TOK. OCHOBHBIE JIEMEHTHI U XapaKTEPUCTUKU SJIEKTPUUECKUX LIETIEH.

3akoH OMma B BekTOpHOH dopme. 3akoH Oma sl ydacTKa Uenu 1 Juid 1enu, coaepxkameit D/1C.
PasBerBienHbie 3nexkTpuueckue 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 IMOJIyNIPOBOIHIKaX. KOHTaKTHBIE SIBIEHHS B TIOIYIIPOBOIHUKAX.

IIpupoaa JIEKTPUYECKOTO TOKA B BaKyyMe. SIBlIeHUE TEPMOIEKTPOHHOW 3MHUCCHH. JlaMnOBBINA 110z,
TpUOI. DIIEKTPOHHO-IIy4eBasi TpyOKa.

IIpupona snexTpuueckoro Toka B razax. HecaMocTosSTENbHBINA M CAMOCTOSTENBHBIN Ia30BbIE PA3PSIBL.
IIpuMeHeHnEe 3IEKTPUUYECKON UCKPBI, IyTH, TICIOLIErO pas3psaa. Y CTPOKWCTBO M MPUHIMUI JEHCTBUSA
AIIEKTPUIECKOro HUIbTpa

IIpupona 3nexkTpUYeCKOro TOKa B JKMJIKOCTSIX. MeEXaHU3M 3JIEKTPUYECKOW TUCCOLMALUM. 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. [TpuHInn paboTHI AIEKTPOABUTATENSL.

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

OmnpiTer @apajesi. 3aK0H AMEKTPOMArHUTHON MHIYKIIHUH.

Brinyxaennsle anekTpudeckue kojaebanus. [lepeMeHHbIN TOK. XapaKTepUCTHKH MEPEMEHHOTO TOKa.
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HMmnenanc. AKTUBHOE U PEAKTUBHOE COMTPOTUBIIEHUS.

SIBnenne camonHAYKINU. UHAYKTUBHOCTD. DHEPTHS MArHUTHOTO TOJISt KOHTYPa C TOKOM.
3akon Oma s oclIeJOBaTeNIbHOM IIEMU EPEMEHHOT0 TOKa. Pe30HaHC HampsKeHUsI.
TpanchopMaTop u ero NpakTUIECKOe UCTIOIh30BAHNUE.

KonebarenbHbIi KOHTYp 1 ero XapaktepucTuku. @opmyna TomcoHa.

AHTeHHA. DJIEKTPOMarHUTHEIC BOJHEI M KX CBOMCTBA. [IpuHITHTT pannocBs3u. Paanonokarus.

I'EOMETPUYECKAS, BOTHOBAS U KBAHTOBAS OIITUKA

3akoH ocBeweHHOCTH. PoToMeTpusi. CBETOBbIE EANHUIIBI U3MEPEHUS.

I'eomeTpuyeckast ontuka. 3aKOH MPSIMOIMHEWHOTO PACIpOCTpaHEHUs CBeTa. 3aKOH OTPAaKEHUs U
MIpEJIOMJIEHUS] CBeTa. SIBIIEHHE IIOJIHOTO OTPAKEHUS CBETa M €ro NpPHUMEHEHHE B HEKOTOPBIX
ONTHYECKUX MPUOOpax.

[MocTpoenne n3o0pakeHus B 3epkaiax U B uH3ax. Gopmyna nuH3bl. OnTHUECKas CUIIa JIMH3BL.
Korepentneie wucrounuku cBera. Ombir lOnra. bunpusma ®@penens. Kompna HeroToHa.
Hntepdepenius B TOHKUX IUIeHKaX. [I[pocBeTyieHre ONTHKH.

CymHocts audpakuuu  cBeta. [ludpaknuoHHas KapTHHA W YCJIOBHS €€ BO3HHUKHOBEHHS.
JudpaknroHHas penieTka 1 ee XapakTepUCTUKH.

EcTtecTBeHHBI U monsipu3oBaHHbId cBeT. [lomepeuHblil Xapakrep cBeToBOM BoiHBI. [lomsipuzaTop.
Amnanu3zarop. 3akoH Maimtoca. [Tonspusanus npu otTpaxeHuu. 3akoH bproctepa.

Hucnepcust ceera. HopManpHast u aHomanbHas aucnepcus. Jucnepcuonssii crextp. CpaBHeHUE
JUCTIEPCUOHHOTO CIIEKTPa C TUPPAKIIUOHHBIM ClIEKTpoM. CIIEKTPOMETPHI M X UCIIOJIb30BAHHE.
XapaKkTepUCTHKH TETIOBOro u3iyyeHus. [losarue abcomotHO yepHoro Tena. OOBbsICHEHHE XapaKkTepa
TeroBoro u3nydenus. 3akonsl Credana-bonpimana u Buna.

I'unotesa IInanka. KBanT cBera.

Omnsitel CroneroBa. 3akossl porodddexra. Dopmyna DUHIITEHHA.

Wsmepenne ckopoctu cera. Iloctymaret CTO. CrneactBuss u3 mnoctyiatroB CTO. DnemeHTHI
PENATUBUCTCKON MEXAHUKH.

ATOMHAS ®U3UKA U PU3UKA DJIEMEHTAPHBIX HACTHUL]

Crpoenue aroma. OnwiT Pesepdopna. [Mocrynarer bopa. Ctpoenne atoma Bojopoja. OO0bsICHEHHE
criekTpa Bogopoaa. Tpyanoctu teopuun bopa. BoiaHOBBIE CBONCTBA MJIEKTPOHOB.

CrpoeHue »SIEKTPOHHON O0OOJIOUKHM CIOXKHBIX aroMmoB. llepuommdeckas cucreMa 3IEMEHTOB
Menneneesa. [Ipunnun [aynu.

EcTtecTBenHas paanoakTUBHOCTh. BHUIIbI pairoakTUBHOTO pacmanga. 3aKOH paJHOaKTUBHOTO paciaja.
[lepuox momrypacnana.

SnepHble peakuuu. DHEPreTUUECKUM BBIXOI ANEpHBIX peakuuil. JlemeHue Tsoxenbix siaep. Cunres
Jerkux siiep. Mcnonp3oBaHue sAepHON SHEPTUN.

DJieMeHTapHbIe YaCTHUIIb. AHTUYACTHUIBI. AHHUTHIIALIUA. OObsiCHeHHEe OeTa- pacnaa.

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

Bonpocsl Kk 3kcnpecc-KOJVIOKBUYMY

Beenenue
. Uto Ha3bIBAIOT (HU3NYECKOHN BETMUHMHON?
. UeMm xapaxrepusyeTcs (prusmdeckas BennauHa?
. [lepeuncnuTs CHMBOJIBI OCHOBHBIX (DM3MUECKUX BETMYNH.
. Uto Ha3BIBAIOT (hHU3NUECKUM 3aKOHOM?
. Kak 3agaercs o0nacts mpuMeHMMOCTH (HU3NUECKOTO 3aKOHA?
. Kakue 3akoHbI (U3NKHN HA3BIBAIOT PYHIaMEHTATBHBIMU?
. Uto Ha3bIBAIOT (HU3NUECKON MOJENBIO?
. Kakue 3akoHOMEpHOCTH 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 HEPENATUBUCTCKUMU? PeIsITHBUCTCKUMHU?
13 B gyem 3axmodaeTcs (pyHIaMEHTATBHOCTD 3HAYSHH CKOPOCTH CBETa B BaKyyMme?
14. Korga v mouemMy HapymiaeTcsi 3BKIAI0BOCTh MEPOBOTO TIPOCTPaHCTBA?
15.Kakue aBukeHUS! HA3bIBAIOT KBAHTOBBIMU?
16.YTto Ha3BIBAIOT cHCTEMOW OoTCcUeTa?
17.Kakoe Teno Ha3bIBarOT CBOOOIHBIM?
18.ITpunnun unepuu [Mamunes.
19.ITpumMepsl HHEPIIUATIBHBIX CUCTEM OTCYETA.
20.ITprunHBl OTKIIOHEHUSI OT MHEPIUAIBFHOCTH (B CHCTEMaX OTCYeTa C KOOPAWHATHBIMHU OCSMH,
JKECTKO CBS3aHHBIMU C 3eMIICH).
21.IlpuHIMO OTHOCUTENBHOCTH.
22.061acTh MPUMEHUMOCTH MPUHITATIA OTHOCUTEIHHOCTH.
23.B geM 3akirodaeTcss HHBAPUAHTHOCTH (HU3HIECKHIX 3aKOHOB?
24 Kakumu npeodpazoBaHusIMH MokHO nosryduTs MCO otHOcuTenbHO ucxoaHoi UCO?
25.YTo0 HA3BIBAIOT MAaTEPHATBLHON TOUKOW (dacTuIeit)?
26.Yto HazpiBaroT ATT?
27.410 3HaYMT OMKCATH IBMKEHUE (PU3NIECKON CHCTEMBI?
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.Yr10 Ha3bIBAIOT MIEPEMEIICHUEM YACTULBI?
34 Kak ompenenuTts MOBOPOT YaCTUIILI OTHOCUTEIBHO Ooch?
35.YT0 Ha3bIBAIOT YIJIOBBIM IepeMeIleHueM?
36.Y10 Ha3BIBAIOT CKOPOCTHIO YaCTULBI?
37.Kakas cKopoCTh Ha3bIBa€TCS CEKTOPHOM?
38.CBs3b CEKTOPHOM CKOPOCTH C JTMHEUHOM.
39.4T0 XapakTepu3yeT U3MEHEHHUE HAIIPABICHHUS YTIIOBOTO TIEpeMEIIeHNs?
40.ITousATHE YrIOBOU CKOPOCTH.
41.CBs13b IMHEWHOH M YTIIOBOI CKOPOCTEH.
42.TloHATHE YCKOPEHUS.
43.Kakoe yckopeHHe Ha3bIBalOT TaHTeHIMabHEIM? HopMmanbHEIM?
44.B yem cMbICT pa3[eNeHns] YCKOPEHH Ha HOPMAJIbHYIO U TAaHT€HIIMAJIbHYIO0 KOMIIOHEHTHI?
45 TloHsiTHe YTIIOBOTO YCKOPEHHUS.
46.I1peobpazoBanus [anumnes.
47.CnenctBus npeodpasoBanumii ['amuies.
48.B yem orpaHHUEHHOCTH TAJIHIIEEBCKUX MPEACTABICHUH O CBOMCTBAaX MPOCTPAHCTBA M BPEMEHU?
49 Iloctynat DUHIITEHHA.
50.Kakoe Bpemst Ha3bIBalOT COOCTBEHHBIM?
51.9¢dexT nopeHIeBa COKpAIICHUS IJTUHbL.
52 Ilpunimn cootsercTBUs bopa.
53.IIpeobpazoBanus JlopeHna.
54.CnenctBus npeobpasopanuii 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.
58.0d ekt 3amazpiBaHNs B3aUMOICHCTBUH.
59.Kakas cuctema 4acTull Ha3bIBA€TCS U30JIUPOBAHHOMN ?
60.YT0 Ha3bIBAIOT UMITYJIECOM YaCTHIIBI?
61.3aKoH 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 aJIUTUBHOCTH MacCBHI.
67.IMITyNIbC PESITUBUCTKOM YaCTHUIIBI.
68.Buapl pyHIaMEeHTaTBHBIX B3aNMOICHCTBHUH.
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 Ha3bIBAIOT Mpoueccom?
80.Kakue cuibl Ha3pIBalOT NOTCHIMATIBHBIMU?
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.CooTBETCTBUE  3aKOHOB COXpaHEeHUs  (M3WYECKUX  BEIWYMH  NPEOOPa3OBaHUIM

(byHIaMEHTATEHOW CUMMETPHH.
87.3aK0H COXpaHEHHUS UMITYJIbCA.
88.3aK0H coxpaHEeHUsI SHEPTHH.
89.YpaBHeHus I'amunpToHA.
90.Dwusnuecknii cMbICI ypaBHeHUH ['aMuibTOHA.
91.0Heprust CBOOOHON PEIATUBUCTCKON YaCTHIIBI.
92.2Heprust HepeNATHBUCTCKOW CBOOOHON YaCTHIIBI.
93.2Heprust HOKOs YaCTULBL.
94 KuneTtnueckas 3HepTrus peIsTUBUCTCKON YaCTHUIIBI.
95 .Kunetuueckas 3Heprusi HEPENSATUBUCTCKOM YACTULIBL.
96.2Heprus peaITUBUCTCKON YaCTUIIBI BO BHEITHEM MOJIE.
97.2Heprust HePeIITUBUCTCKOM YaCTHUITHI BO BHEIITHEM TIOJIE.
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.
HexoTopble npuMeHeHUs 3aKOHOB MEXaHUKH

104.Cuna Jlopenua.
105.3amaya nByx Ten
106.YTo Ha3BIBAIOT MPHUBEICHHOI 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 CTONKHOBEHHE HA3bIBAIOT YHAOTEPMHUUECKUM ?
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.YUto0 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.YTto0 Ha3BIBAIOT CBOOOIHOM OCKHIO BpaICHUS?
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 OTHOCUTENBHOU AchopMarueii?
130.3axon ['yka.
140.B uem 3axirogaercst pu3nveckuii cMbica Moxyst FOnra?
141.Kakoe siBI€HHE HA3bIBAETCS TUCTEPE3UCOM?
142.0OcHoBHBIC BUBI AeopMaIuii.
143 .Yemy paBHa sHeprus aedopManuu?
144 Yo xapakTepu3yeT BeKTOp YMoBa?
JABu:keHHe B HeHHePUHAIbHBIX cucTemax orcuera (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.Yto Ha3bIBAIOT CHIIOBOM JINHUEH?
151.YTto Ha3BIBAIOT TOTOKOM BEKTOPA HAMPSKEHHOCTH?
152. Y10 Ha3bIBAIOT MOTEHIIUAIIOM OIS ?
153.0mnpenenut cBsA3b MEXKIY MOTSHIINATIOM U HAIPS)KEHHOCTHIO TPaBUTAIIMOHHOTO TOJIS.
154.Teopema Octporpaackoro-I"aycca.

Kosnie0anusi 1 BOJIHBI
155.Y1o Ha3bIBAIOT OTHOMEPHBIM KJIACCUYECKUM F'APMOHUYECKUM OCLHILISITOPOM?
156.3anucats ypaBHeHHE ocMiuIATOpa B tudGepeHIraibHOM BUE.
157.3anucath ypaBHEHHE BOJHBL.
158.Uto0 Ha3bIBAaIOT 3BYKOBOW BOJIHOH (3BYKOM)?
159.YTo0 Ha3bIBAIOT CHIION (MHTEHCUBHOCTHIO) 3BYKA?
160.Yto Ha3bIBAIOT 3BYKOBBIM (aKyCTHYECKHUM) aBIEHUEM?
161.Yto Ha3bBarOT TeMOpOM?
162.B uem 3akirovaercsi OnHaypabHbIH A hexT?
163.YTo Ha3bIBAIOT aKyCTHUECKON KaBUTAITHCH?
I'maponmnamuka

164.Kakoe TeueHHe )XKUIKOCTH Ha3bIBAIOT JIAMHUHAPHBIM? 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:
Pasznen 1 «BBenenue»

Llenv usyuenus: oenadenue cmyoeHmamu cUcmemoll 3HAHUil 00 oouwux usuueckux
HOHAMUAX.

H3yuue oannwlii pazoen cmyoeHm 0014cen:

- 3Hamb: obwue usuyecKue NOHAMUA: ONbIM, USMEPEHUsl, BeIUYUHbL, 3AKOHbL, 001ACTb
NPUMEHUMOCMU 3AKOHO8, MOOeNU, IMAIUPUYEcKUe 3aKOHOMEepPHOCMU, OeCKOHeuHOo Oonvuias u
Manas 6enuduHsl, MAKpo- U MUKPOABIEHUS, COCMOSHUE CUCMeMbl U USMEHEeHUe COCMOAHUS
cucmemvl, YpAaGHeHUs OBUICEHUS,

- YMemb: onepuposams nepeyucieHHblMU 8blule NOHAMUAMU U MOOEIAMU MEXAHUKU,

- 81A0€Mb:HA36AHHBIM 6blUle NOHAMULHLIM annapamom Qu3udeckux 3HAHUL Npu
nocnedyiouem 0Cc80eHUU pasoenos Kypca «MexXanuxKay.

Ilpu usyuenuu pazoena 1 neodoxooumo:

— CaMOCTOSITENIbHO M3YYHTh M 3aKOHCIEKTHPOBATh Yy4eOHBIH MaTepuan pasfelna

«Benenuey, pa3MelIEHHBIN HA TOpTAJIE.

Ocoboe enumanue oopamumsp Ha:

— HeobX00UMOCHb NOO20MOBKU K IKCNPeCcC-KOJIOKEUYMY.

Jlna camokonmpona no pazoeiy HeodxXo0umo omeemums Ha ciedyioujue 60nPocol:

Bonpocs! k 3kcnpecc-KOJLUNIOKBUYMY
1. Yto Ha3bIBatOT (U3NIECKOI BETHUNHON?
2. Yem xapaktepusyercs pusndeckas BenuunHa?
Uto Takoe pazMepHOCTh (PU3UIECKON BETUUHHBI?
Kaxk o6o3Havaercs pa3MepHOCTH?
. [lepeuncnutb CUMBOJIBI OCHOBHBIX (PU3NYECKUX BETUUHH.
. UTo Ha3bIBAIOT (PU3UUECKUM 3aKOHOM?
. Kak 3amaercst o6macTs mpuMEeHUMOCTH (PU3HUECKOTO 3aKOHA?
. Kakue 3akonb! (hpr3uKN Ha3bIBAIOT (PyHAAMEHTAIBLHBIMU?
. Uto Ha3pBaroT usznveckoit mojenpio? [IpuBenure mpumepsl GU3NIECKUX MOJIETIEH.
. Kakue 3akoHOMEpHOCTH Ha3bIBAIOT YMIUPUUYECKUMU?
. Kakue siBneHns Ha3bIBalOT MaKpOCKONINYECKUMU? MHUKPOCKONUYECKUMHU?
10.Kax onpenensercst cocTosiHue (PU3NIECKON CUCTEMBbI?
11.Kak onucaTh M3MEHEHHE COCTOSTHUS CUCTEMBI?

O 03O L AW

Pa3nen 2 «Kunemamuueckue npedocmaenenus mexanuku

Llenv uzyuenusn: oenadenue cmyoeHmamu cucmemou 3HAHUIl o0 KUHeMamuKe.

H3yuue oannwlit pazoen cmyoenm 00aXHCeH:

- 3Hamb: npunyun unepyuu I anunes, NPUHYUN OMHOCUMENbHOCMU, O02PAHUYEHHOCHb
2anuUIee8CKUX NpeoCmasieHull O CBOUCMBAX NpPOCMPAHCMea U 8peMeHU;  Cle0Cmeus
npeobpazosanuii I anunes u cneocmeus npeobpazosanuii Jlopenya,

- yMemb: onepuposamsv NOHAMUAMU OAHHO20 pa3oend U 6bINOJHAMbL Npeodpa308aHUs
L'anunes, npeodpazosanus Jlopenya,

- 61a0emv: NOHAMUUHBLIM aANnapamom (NpocmpaHcmeo, epems, O08UNCEeHUe, cucmema
omcuema, UCO, c60600Hble mena, abcortomuo meepooe meno, Cmenenu c60600bl, MpaeKmopus,
CKOPOCMb, YCKOpeHue, MamepuanlbHas moyka);

Ilpu usyuenuu pazoena 2 neodxooumo:

—  paccMOTpeTh CIeAYIONMH yueOHbIi Matepual: [2], ¢.9-37; [3], ¢.13-41; [7], ¢.78-104;
[8], c.6-32;

- CaMOCTOATEIHHO M3YYUTh U 3aKOHCIEKTUPOBATH YUEOHBIM MaTepHuall, pa3MelIeHHbIH Ha
noprane no teme: «IIpeobpazoBanus Jlopenna. [TocTynar mocToOSHCTBA CKOPOCTH CBETA.
Crnenctus npeobpazoanuii JIopeHtay.

Ocoboe enumanue oopamums nHa:

— HeobX00UMOCmb NOO20MOBKU K IKCNPECcC-KOJLIOKEUYMY;



—NpU NOO20MOBKe K CeMUHAPCKOMY 3aHamuio no meme: « OcpanuieHHoCmb 2anu1ee8cKux
npeocmasieHull o0 ceoucmeax npocmpancmea u epemeru. llpeobpazosanus Jlopenya.
Ilocmynam nocmosancmea ckopocmu ceema. Credcmeusi npeobpasosanuti Jlopenyayy
O3HAKOMUMBCAL C Y4eOHbIMU MAMEPUAIAMU, PAZMEUEHHbIMU Ha nopmaie.

na camokonmpons no pazoeny Heo0X00uMo omeemums Ha ciedyouiue 60nPocyl:

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

Bonpocuwl k sxkcnpecc-konnokeuymy
Kakue nBukeHHs Ha3bIBalOT HEPEIATUBUCTCKUMU? PesisiTuBUCTCKUMU?
B uewm 3akimouaercs pyHaaMEHTATILHOCTh 3HAYSHHS CKOPOCTH CBETA B BaKyyMe?
Koraa u mouemy Hapymaercst 3BKJIUA0BOCTb MEPOBOTO ITPOCTpaHCTBA?
Kakwne nBMKeHHs Ha3bIBaIOT KBAHTOBLIMH?
Yto HA3BIBAIOT CUCTEMOM OTcUeTa?
Kaxkoe Teo Ha3bIBalOT CBOOOIHBIM?
[Tpuniun naepuuu ["anumnes.
[Ipumeps! nHEPIIMATIBHBIX CUCTEM OTCUETA.
[IpuyrHBI OTKJIIOHEHHSI OT MHEPIHMAIBHOCTH (B CHCTEMaX OTCUETa ¢ KOOPAWHATHBIMHU

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.

[IpuHUIUIT OTHOCUTEIBLHOCTH.

O6s1acTh NPUMEHUMOCTH MPUHIIUIIA OTHOCUTEIBHOCTH.

B 4ewm 3akirogaercs HHBAPHAHTHOCTh (PU3NYECKUX 3aKOHOB?
Kaxumu npeoOpazoBanusimu MoxHO noiyuuts MCO otHOocuTensHo ucxoanoit UCO?
UTo Ha3BIBAIOT MaTEPHAIBHON TOYKOM (YacTHIIEH)?

Urto nazweiBator ATT?

UYto 3HAYMT OMKCATh ABMKECHHE (PU3NUECKON CHCTEMBI?

UTo HA3BIBAIOT YMCIIOM CTEIEHEN CBOOOIBI (PM3HUUECKON CUCTEMBI?
Kak onucaTh noji0’)keHre 4acTulbl B IIPOCTPAHCTBE?

Uemy paBHO 4HCIIO cTeneHer cBo0o bl yactuibl? ATT?

3aKOH JABUKEHUS YaCTHIIbI.

UTto Ha3bIBAIOT TPAEKTOPUEN 4acTUIIbI?

YTo Ha3BpIBAIOT MEPEMEIIEHUEM YaCTULIBI?

Kak onpenenuts moBOpOT YaCTUIIBI OTHOCUTEIBHO OCH?

. UTo Ha3bIBAIOT YIJIOBBIM nepeMemeHHeM?

UTo Ha3bIBAIOT CKOPOCTHIO YACTHUIIBI?

Kakast ckopocTb Ha3bIBAa€TCsI CEKTOPHOM ?

CBs13b CEKTOPHOI CKOPOCTH C IMHEHHOM.

Yro xapakTepu3yeT U3MEHEHUE HANPABJICHMS YTJIOBOIO NIEPEMEILEHUs?
ITonsiTHE YIII0BOM CKOPOCTH.

. CBs13b TMHEWHON U YTJIOBOW CKOPOCTEM.
. [lonsaTHE yCKOpEHUS.

Kakoe YCKOPCHUC HA3bIBAIOT TAHT CH]_[I/IaHBHLIM? HOpMaJIBHBIM?
B uyem cmMmpIch pasaciicHusa YCKOPCHUSA Ha HOPMAJBbHYIO W TaHICHIOUAJIbHYIO

KOMIIOHEHTHI?

45.
46.
47.
48.

[ToHsiTHE YTTTOBOTO YCKOPEHUS.

[TpeoOpazoBanus ["anumes.

CrnenctBus npeobpazoBanuii [ amumnes.

B 4em orpaHn4eHHOCTH TaJIUJIEEBCKUX MPEJICTABICHUNA O CBOMCTBaX MPOCTPAHCTBA U

BpeMeHn?

49.
50.
51.
52.
53.

[TocTynat DiiHIITEHHA.

Kaxoe Bpemst Ha3pIBatOT COOCTBEHHBIM?
O ekt nopeHieBa COKpaieHus ATUHBI.
ITpunnun coorsercTBust bopa.
[TpeoGpa3oBanus Jlopenua.



54. CnenctBus npeodbpazoBanuii JlopeHa.

Ilpakmuueckue 3auamusa no OAHHOU meme nPeononazam:
pewenue 3ana4 no teme «Kunemaruka» u3 coopnuka Mponosa U. E. «3anaun no oduieit
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
13 1.14 1.33 1.42 1.55
14 1.15 1.34 1.41 1.53
15 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

1

BBIMIOJTHEHUE 3aJaHUil TPEHUPOBOYHBIX W JIEMOHCTPAIMOHHBIX HHTEPHET-TECTOB Ha
caitax WWW.i-exam.ru u Www.fepo.ru ¢ 1enpro OCBOEHHS NUAAKTUYECKON €IWHUIIBI
«Kunemarukay;

IKCIPECC-KOIIOKBUYM;

CEMHUHApCKoe 3aHsATHEe Mo Teme: «OrpaHUYeHHOCTh TAIMUJICEBCKUX IMPEICTaBICHUA O
cBOiicTBax mpocTpaHcTBa U BpeMeHu. [IpeoOpazoBanust Jlopenna. [loctynar nocrosHcTBa
ckopocTH cBeta. CnenctBus npeoOpazoBanuii JlopeHma;

BBITIOJIHEHHE JTA0OPaTOpHOUM paboThl 001Iero (husudeckoro npaktukyma «OnpeneneHue
YCKOPEHHUs1 CBOOOTHOTO TaJICHUS.

3aganus 1J1s CAMOCTOSITEIbHOIO U3Y4YCHUSI:
. I3yunTh 1 3aKOHCIIEKTHPOBATH paszen 1.4.

2. [loAroToBUTHCS K AKCIPECC-KOIIIOKBUYMY.

3

. BBIOIHUTE TECTOBBIE 3aJaHUS 110 AAHHOMY pas3Jieiry:

(3aoanus npeononacarom I npasunvhwiii omeem)

3AJAHHUE N 1. Ha 06opty kocMmuueckoro kopabiisi HaHeceHa 5MmOjemMa B BUJE
reoMeTpUIecKoi Gurypsl.

R —

W3-3a pensTHBHCTCKOTO COKpamleHHWs IIHHBI 3Ta (GUrypa M3MEHSET CBOIO

dbopmy. Eciin kopabiie TBIXKETCS B HANIPaBJICHUH, YKa3aHHOM Ha PUCYHKE CTPEIKOH, CO CKOPOCTHIO, CPAaBHUMOM CO
CKOPOCTBIO CBETa, TO B HEMOJBIKHON CHCTEMe OTcueTa 3MOieMa mpuMeT GopMy, YKa3aHHYIO Ha PUCYHKE ...
BapuaHTbI 0TBeTOB:

=

n

L
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3AJAHHME N 2.

Ha 6opTy xocMudeckoro xopabis HaHeceHa SMOJieMa B BUAE TEOMETPHUECKON (QHUTYPHI.

W3-3a pensTHBUCTCKOrO COKpalleHHs JJIMHBI 3Ta Qurypa usmenser ceoro (opmy. Ecmu
KOpaOnb ABMXKETCSI B HAIPaBJICHNH, YKa3aHHOM Ha PUCYHKE CTPEJIKOH, CO CKOPOCTBIO, CPABHUMOH CO CKOPOCTBIO
CBETa, TO B HEIIOABIKHON CHCTEME OTCcUETa HMOIeMa IpuMeT (GpopMy, yKa3aHHYIO Ha PUCYHKE ...
BapuaHTbl 0TBETOB:

O

2.

» O

3AJJAHHME N 3. HMuBapuaHTHOU BETUYUHOM SIBISETCA ...
BapuaHTbl 0TBETOB:

1. AIUTENHHOCTH COOBITHSA

2. IMITYJIbC YaCTHUIIBI

3. nnnHa mpenMera

4. CKOpOCTb CBETA B BaKyyMe

3AJAHHUE N 4.
OTHOCI/ITeJ'H:HO HCMMOABUXXHOT'O HaGHIOI[aTCJ'IH TCJIO ABUIKETCA CO CKOPOCTBHIO U, 33BI/ICI/IMOCTI) MacCChbI 3TOTrO

TeNla 0T CKOPOCTH NIPH Macce MOKOsl #1y BBIPAXKAaeTCs COOTHOILEHUEM. ..
BapuaHTbl 0TBETOB:

Lo =m 41— ufc]z
—_ mﬂ
P
4|'i —[u’fc]2

3. m =,

L
4. m =W, —

«

¢
5. m =m,—

L
3AJAHME N 5.

Kocmuueckuii kopabiib ¢ IByMsi KOCMOHaBTaMH Ha OOpPTY, OJJMH M3 KOTOPBIX HAaXOAUTCS B HOCOBOW 4acTH
PakeTshl, IPYroii — B XBOCTOBOH, JIETUT c0 ckopocThio V=0,8c. KocMOHaBT, HAXOIAIINIICS B XBOCTOBOM YaCTH PAKETHI,
MIPOM3BOJUT BCIIBIIIKY CBETa W M3MEPSET NMPOMEXYTOK BpPEeMEHH l;, 3a KOTOPHIH CBET MPOXOTUT PACCTOSHHUE [0
3epKaia, yKpeIyIeHHOTO y Hero HaJI TOJIOBOM, M O0PaTHO K M3ITy4aTeio. DTOT IIPOMEXYTOK BPEMEHH C TOUKH 3PEHUS
JIPYroro KOCMOHABTA. ..

BapuaHThI 0TBeTOB:

1. menbie, yeM t; B 1,67 pa3

2. 6onbmie, yeM t; B 1,25 pas

3. paBeH t;

4. 6onpire, yem t; B 1,67 pa3

5. meHsblie, yeM t; B 1,25 pa3

3AJJAHHUE N 6.Kocmuueckuii kopaOip ¢ AByMs KOCMOHaBTaMH JIETHT cOo ckopocTbio V=0,8c (c — ckopocTh cBeTa B
Bakyyme). OMH N3 KOCMOHAaBTOB MEJUIEHHO [TOBOPAYMBAET METPOBBIH CTEPXKEHb M3 IOJOXKEHMs 1, MapansieabHOro HalpaBIeHHIO
JIBIDKEHUS, B IIOJIOXKEHHUE 2, TIEPIICHANKYISIPHOE TOMY HaIlIpaBJIeHNIO. Toraa yinHa CTep)KHSA ¢ TOYKU 3pEHHS IPYTOro KOCMOHABTA ...

BAPUAHTBI OTBETOB:



m3menutcs ot 1,0 m B mosiosxxkenuu 1 10 0,6 m B
MOJIOXKEHUU 2

n3menutcs ot 1,0 M B mosoxenuu 1 1o 1,67 m B

1
) MOJIOKEHHUH 2

2)

n3Mmenutcs ot 0,6 M B mostoxxennu 1 1o 1,0 M B

3) pasHa 1,0 M npu 1r000#1 €ro opueHTaNNN 4) ONOIKEHIH 2

3AJAHHUE N 7.Kuneruyeckasi »Heprusi peIsITUBUCTCKOM YaCTHIIBI, JBIKYIIEHCS CO CKOPOCTBIO U, OIpeaessieTcs
COOTHOILICHUEM ...

BAPUAHTBI OTBETOB:

1) 2)

3)

Pasnen 6 «/Junamuxa meépoozo mena»

Ilenv uszyuenusn: oénadenue cmyoenmamu CUCHMEMOU 3HAHUIL 0 OUHAMUKE MEEPOO20
mena.

H3yuue oannwtii pazoen cmyoeHm 00J14cen:

- 3Hamb: KuHemamuxy oeudcenus ATT, momenmvl uHepyuu CcUMMemMpUUHbIX mell,
OCHOGHOE YpasHeHUue OUHAMU 8PAWAMENbHO20 OBUNCEHUS, YCI08US PABHOBECUs mel, NPUHYUN
B03MOJCHBIX (BUPMYANbHBIX) NepeMeujeuli, OCHOBHble JNeMeHmbl Meopul YNpyeocmu, C8s:3b
Mmedxncdy deghopmayueli u HanpsxHceHueM, 8Udvl oepopmayuti.

- yMemwb: onepuposamv NOHAMUAMU OAHHO20 pazodeld U 3anucbléams U NPUMEHSIMb
yenosusi pasnogecus men, ypasHenus osudicenusi ATT, onpedenamv Kunemuueckyio SHepeuro
ATT u momeHmol uHepyUU CUMMEMPUYHBIX MEL,

- e1a0emv: NOHAMUUHLIM ANNAPAMOM (MSHOBEHHble OCU 6paujeHusl, c80600Hble OClU,
2UPOCKON, 2upocKonuyeckuil 3¢ggexm, supockonuyecKkue Culvl, npeyeccus, pvluazu, napa cul,
ynpyauil eucmepesuc, sekmop Ymosa).

Ilpu uzyuenuu pazoena 6 neodoxooumo:

— paccMOTpeTh cheayromuid  yueOHbli marepuan: [2], ¢.9-37; [3], ¢.13-41; [7],

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

Ocoboe enumanue oopamums Ha:

—  HeobXo0uMOoCms HOO20MOBKU K IKCHPECC-KOJIOKEUYMY,
na camokonmpons no pazoeny HeodXo0umo omeemums Ha c1edyouiue 60npPoceyl:
Bonpocul k sxcnpecc-koanoxeuymy
116.YpaBuenue npuxenus nenrpa macc ATT.
117.Kak onpenenuts cuity, AeicTByrouryto Ha ATT?
118.Yt0 Ha3bpIBAIOT MOMEHTOM HUHEPIIMHU T€JIa OTHOCUTEIBLHO JAHHOU OCH.
119.Yemy paBHa kunernueckas 3Heprust ATT?
120.Teopema Lllreiinepa.
121.0cHOBHOE ypaBHEHUE TMHAMHUKHU BPAIIaTEIIbHOTO JIBUKEHMUSL.
122.Y10 Ha3bIBaIOT MTHOBEHHOM OCHIO BpAIlICHUS?
123.Yto Ha3bIBatOT CBOOOIHOM OCBIO BpallleHus1?
124.YTo Ha3bIBAIOT IJIABHBIMH OCSIMH HHEPIIUU?
125.9T1o Takoe rupockon?



126.YTo Ha3bIBAIOT Mpeneccuei?

127.Kakas nedopmaiivsi Ha3bIBaeTCs yIPYyro? HEYIpyrom?
128.YTo Ha3bIBAIOT HANIPsKEHUEM?

129.YTto Ha3bIBAIOT OTHOCUTEIIbHOU AehopMaIueii?
130.3akoHn I'yka.

140.B yewm 3akimrovaercs puznueckuii cMbica Mmoaysisi FOHra?
141.Kakoe siBieHHE Ha3bIBAETCS THCTEPE3UCOM?
142.0OcHoBHBIC BUBI AchOpMaIIHii.

143.Yemy paBHa sHeprus aedopmMarim?

144 .Yto xapakTepu3yeT BEKTOp YMoBa?

Ilpakmuueckue 3auamusa no OAHHOU meme nPeonoazarm:
— pemieHue 3amad no teme «J/luHammka TBepaoro Tena» u3 cbopumka Hpomosa M. E.
«3amayn mo oomel Gusnkey:

1 2 3 4
1.236 1.219 1.251 1.172 1.195
1.245 1.221 1.263 1.174 1.192
1.247 1.222 1.264 1.175 1.191
1.251 1.224 1.267 1.180 1.189
1.256 1.230 1.270 1.184 1.286

— BBINIOJIHEHHWE 3a/IaHUIl TPEHUPOBOYHBIX M JIEMOHCTPAIMOHHBIX HHTEPHET-TECTOB Ha
caitax WWW.i-exam.ru u Www.fepo.ru ¢ menpro OCBOSHHS NUIAKTUYECKUX EIMHUI]
pasnena;

—  JKCMPECC-KOJIOKBHYM;

BBINOJIHEHUE JTA00PATOPHBIX pa0bOT 00IIEro PU3HYECKOro MPAKTUKyMa —
1. «Onpenenenue moaynst FOuray»

2. «M3y4eHune 3aKOHOB BPAIIATEIIbHOTO JIBUKCHUS

3. «OnpejeneHre MOMEHTOB HHEPIIMHU U TpoBepka TeopeMsl Ll TeiiHepay;

—  NpU n0020MOGKe K CEMUHAPCKOMY 3AHAMUIO NO meme. « eMeHmbl Ynpyeocmu meepoozo
menay» 03HAKOMUMbCSL C YUeOHOU UHopmMayuel, pPasmMeueHHOU HuMce.

Pazoen 4 «3akoHbI cOXpaHeHUsI PU3MUECKUX BETHIHHY

Ilenv wusyuenua: oenadenue cmyoenmamu Ccucmemoil 3HAHUI O Qu3uueckom
cooepiicanuu npeodpazoeanuil GyHoaMeHmanbHou CUMMEMPUU U COOMEENICMEUU 3AKOHO8
COXPAHEeHUA Yu3u1eCcKux 6eIUYUH nPeodpa3o6anuam GyHoameHmanbHoil cCumMmmempuu.

H3yuue oannwlit pazoen cmyoenm 00axHceH:

- 3Hamb:  NPOUCXOJiCOeHUe  3AKOHO8  COXpAaHeHus,  usuuyeckoe  cooepicanue
npeobpazosanuii  QYHOAMEHMANbHOU CUMMEMPUU, COOMEemcmaue 3aKOHO8 COXPAHEHUS
Quszuueckux geruyur npeoopa308aHUAM QHYHOAMEHMANLHOU CUMMEMPUU, 3AKOHbI COXPAHEHUs
UMAYIbCA, SHEP2UU, MOMEHMA UMNYNIbCA 8 KIACCUYECKOU MeXaHuKe,

- YMemb: onepuposams NOHAMUAMU OAGHHO20 pa30end .  NPUMEHAMb 3aKOHbl COXPAHEHUS]
UMRYTbCA, SHEP2UU, MOMEHMA UMNYTIbCA 8 peuleHUy NPUKIAOHbIX 3a0ay MEXaHUKU,

- 61a0emb: NOHAMUUHBIM ANNAPamom (MOMeHM UMNYIbCA Yacmuybl U U30JUPOBAHHOT
cucmemol HepPeAMUBUCTICKUX YACMUY, MOMEHM CUJIbL, COOCMBEHHbBLL MOMEHM UMNYIbCA).

Ilpu usyuenuu pazoena 4 neodxooumo:
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http://exir.ru/1/resh/1_193.htm
http://exir.ru/1/resh/1_121.htm
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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
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http://exir.ru/1/resh/1_169.htm
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http://exir.ru/1/resh/1_186.htm
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— paccMOTpeTh cieayronmii  yueOHblii MaTepuan: [2], ¢.9-37; [3], c.13-41; [7],
c.78-104; [8], c.6-32;
- CaMOCTOSITENIbHO ~ U3Y4YMTh M  3aKOHCIEKTUPOBaTh  y4eOHBIM  Marepual,
pa3MenieHHbIH Ha nopranie 1o Teme: «lIponcxoxkaeHue 3aKOHOB COXpaHEHUS.
duzuyeckoe  coaep)kaHHe — MpeoOpa3oBaHUN  (QyHAAMEHTAIbHOW  CHMMETpHUHU.
CooTBeTcTBUE 3aKOHOB COXpaHEHHUS (U3NYECKUX BEIMYMH MPeoOpa3oBaHUIM
(dyHIIaMEHTAIbHON CHUMMETPUI.
Ocoboe énumanue oopamums Ha:
— HeobX00UMOCHb NOO20MOBKU K IKCNPECcC-KOJIIOKEUYMY.
na camokonmpons no pazoeny Heo0X00uMo omeemums Ha ciedyrouiue 60nPocl:
Bonpocwi k 3xcnpecc-Konnokeuymy
85.IIpocTpaHCcTBEHHO-BpEMEHHbIE MpeoOpa3zoBaHus (HyHIaMEHTAIbHON CUMMETPHH.
86.COOTBETCTBHE 3aKOHOB COXpaHEHUS (PHU3MUECKUX BEIMYMH MPeoOpa3oBaHUsM

byHIaMEeHTaIbHON CUMMETPHH.
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9.

87.3aK0H COXpaHEHHS UMITYJIbCA.

88.3aK0H COXpaHEHUS YHEPTUU.

89.Ypasuenus ['ammibToHA.

90.®u3nueckuil cMbica ypaBHEHUH ['aMUbTOHA.
91.2Heprust cBOOOIHOM PENATUBUCTCKON YaCTUIIBI.
92.OHeprust HEPEIATHBUCTCKON CBOOOIHON YaCTHIIBI.

Bonpocsl, pekoMeHayeMble 1JIsl NOATO0TOBKH, BbINIOJTHEHHUS
U 3alIMTHI Pe3y/JbTaTOB PadoT 001ero (pu3n4eckoro NPpakTuHKyma

MEXAHUKA
JlabopaTopHas padora N1.

Onpenenenne ycKkopeHHs1 CBOOOHOIO NA/ICHUS
VYckopenue, HopMalibHAsl U TAHT€HLMAIbHASL COCTABIISIIOLINE YCKOPEHHUS.
Cuna kak QyHKUMS COCTOSHHSI cucTeMbl. BTopoil 3akoH HproToHa. 3akoH mnapHoOcTH
B3aUMO/ICHCTBUSI.
Bunape! B3aumoperictBuil u cuiibl. @yH1aMeHTaIbHbIE B3aUMOICVCTBHS.
['paBuTaIIMOHHBIE B3aMMOJICHCTBHS. 3aKOH BCEMUPHOTO TAToTeHus. Cuiia TATOTeHUs U CHIa
TAKECTH.
['paBuTarionHast 1 MHEpTHAasA Macchl. [[pUHITNTT YKBUBAJICHTHOCTH.
['paButanimonnoe mose. HampsokeHHOCTH M moTeHUWan nois. [lpuHuun cynepno3uuuu.
Teopema Octporpanckoro-I'aycca. PaboTa cui mosst TAroTeHus..
CBobOonHoe majieHune. Y cKkopeHrne cBOOOIHOro NaieHus. 3aKOH CBOOOIHOTO MaJACHUS Tena.
3aBUCHMOCTD CHJIBI TSDKECTU M YCKOPEHHSI CBOOOIHOTO TMAaJ€HUs OT IIMPOTHI MECTHOCTH U
BBICOTBI.
BriBoa pacu€THbIX GopMyIT [IJIs OTIpEIeICHUs] YCKOPEeHUsI CBOOOIHOTO MaIeHUs Tea.

10. Mertoanl OMPCACIICHUA YCKOPCHUA CBOGOI[HOI‘O nagaCHUA.

Jla6opaTopnasi pa6ora N2, 3, 10.
HN3yuyeHue konedaTebHBIX ABHKEHU I

1. KoneGarenbHble ABMWXeHUA. [‘apMOHMUYecKHEe W  HErapMOHHUYECKHE KoyeOaHUs.
Knaccuueckuii rapMOHUYECKUM OJHOMEPHBIA JUHEWHBINM ociuisaTop. Pdusnmyeckue
BEIIMYMHBI, XapaKTepU3YIOIINE TapMOHMYECKHE KoJjiebaHus (aMIuMTyaa, TMepuo,
yacToTa, HadanbHas (aza koneOaHuii, ¢daza). 3aKOH AMHAMUKH TapMOHHUYECKUX
kosiebaHuil B 1udepeHuanbHol 1 HHTErpanbHON hopMax.

2. Kunernueckas ¥ MOTEHIMATbHAs dHEPrHH KoliebarenbHOU cucTembl. [lomHas sHeprus
CHUCTEMBI.

3. 3aKkoH AMHAMUKH BpaIaTeIbHOTO IBIKEHUS (BBIBOA). MOMEHT Cibl. MOMEHT UHEPITUH.
Teopema ['torirenca-IlIreinepa.

4. MareMaTW4ecKUil  MasATHUK. 3aKOH JWHAMHUKH  KOJeOAaTenhbHOrO  JABMXKCHUS
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MaTeMaTHuecKkoro  MasTHuka.  Ksasuynpyrue  cuibl.  Ilepuon — koneGanwmii
MaTEeMaTUYeCKOro MasiTHUKA. DKCIIEPUMEHTAIIbHAs IPOBEPKA: OT YEro 3aBUCHUT U OT YETO
HE 3aBHCUT MEPHOJ] KOJIeOaHH MaTeMaTHUYECKOT0 MasiTHUKA?

5. dusnueckuii MasTHUK. 3aKOH IUHAMHUKU KOJIEOATEIHbHOTO JBUKEHHS (HHU3HUECKOTO
masTHUKA. [lepuox konebanuii  Qusmueckoro wmastHuka. [lpuBeneHHas anuHA
(bu3NYECKOro MasTHUKA U €€ SKCIIePUMEHTAIbHOE OIpe/IeTICHHE.

6. Ilpyxunueii wmastHuk. JudpdepenuuanbHoe ypaBHEHHE KOJIEOAHUN MPYKHUHHOTO
MasaTHHUKA. [loTeHIManbHas U KMHETUYECKas: SHEpruu NPYKUHHOro MasTHuka. Ilepuon
KOJICOAHUH MPYKUHHOTO MasTHUKA.

7. 3aryxarone koseOanus. [uddepeHnmanbHOoe ypaBHEHHE 3aTyXaloIIUX KoJieOaHUH.
Koodduuuenr 3aryxanusi, IEKpeMEHT 3aTyXaHus, JIOTapu)MUYECKUH IEKPEMEHT
3aTyXaHuss M HUX DOKCIEPUMEHTAJbHOE OIpeesieHue, JOOPOTHOCTh KoJieOaTenbHOM
CUCTEMBI. OKCIEPUMEHTAJIbHOE OIPEJEICHUE HAa3BaHHBIX BBIIIE XAPAKTEPUCTUK
3aTyXarlux KojJeOaHuu.

JladopaTopnas padora N4, 5a.
Omnpenesienune monyJiss FOHra u moayss caiBura

DONeMEeHTbl TEOpUM YIPYrocTu. MexaHudeckoe HamnpsskeHue. Ycunue. AOconoTHas U

oTHOcUTenbHas nedopmanuu. Ympyrue cuibl. 3akoH ['yka. CBa3p Mexay nedopmanueit u

HarpsKEHUEM (uarpamma).

OcHosHble BUABI edopManiuit. Dueprus nedopmanuu. Y npyruii rucrepesuc. Bekrop Ymosa.

KpyTwibHbIA MAasTHUK.

Monyns FOnra u Mmonyns cipura. @usznueckuil cmpicit Moayis FOxra.

BoiBon pacuérHbix dopmyn st ompeneneHust Monyias FOHra, mocTOSHHOM Kpy4deHMs U

MOJYJIS CABUTA.

DKCHEepUMEHTAILHOE OIPE/ICTICHHE:

a) moayis FOHra npu pacTspkKeHUH ¢ TIOMOIIIBIO KAaTEeTOMETPa;
B) MIOCTOSIHHOM KPYYEHHS U MOAYJISI CIBUTA MaTepralla AMHAMUYECKUM METOJIOM.
JlaGopatopnasi pabora N6
N3yyeHnue 3aK0HOB BpAalIaTeJbHOT0 ABHKEHUS

Kunematuka neuwxenust ATT. YpaBuenus neuxxenust ATT. JIBuxenue ueHtpa macc.

OcHOBHOE ypaBHEHHE JMHAMUKHM BpaIlaTeIbHOTO JBUXKEHHUS (BbIBOJA). MrHOBEHHBIE OCH

BpaIlCHHUS.

Kunernyeckas 3Heprus TBEpAOTo Tena.

MOMEHT MHEPIMH YaCTULIBI U TBEPAOTO Tena. AJJIUTUBHOCTh MOMEHTA UHEPLUU.

Teopewma I'toiirenca-IlteitHepa (10ka3aTeabCTBO).

OnpezneneHre MOMEHTOB MHEPLMU OAHOPOJIHBIX CUMMETPUYHBIX Tel (CTEpXKHs, LHWIMHIPA,

mapa).

3aKOH COXpAaHEHHsI MOMEHTA HMITYJIbCa B KIACCUYECKOM MeXaHuke. MOMEHT uMITyibca

YaCTULIBI U U30JIMPOBAHHON CUCTEMBI HEPETIATUBUCTCKUX YACTHII.

MowmeHT cuibl. COOCTBEHHBI MOMEHT CHJTBI.

BriBos pacu€THbIX popMy AJisl ONpeiesieHUs MOMEHTa UHEPLIUU U YTIIOBOM CKOPOCTH.

Tpudunapuslii noasec.

DKcrnepuMeHTalIbHas MpOBEpKa 3aKOHA JMHAMUKH BpalllaTelbHOro ABMKeHUsA. Kak MoxHO

W3MEHHUTb MOMEHT CHJIBI U MOMEHT UHEPLIMH B KCIIEPUMEHTAIBHOM YCTaHOBKE?

BriBon pacuérHbix (opMysn MOMEHTa HHEPIIMHM MaXOBOTO KoJjieca U CUJiIbl TpeHus. Meronuka

OIpeENICHNsI MOMEHTA MHEPLIMM MaXOBOT'0 KOJIECA Y CUJIBI TPEHMSI.

JlabopaTopnasi padora N8a,8.
N3y4enne npoueccoB CTOJKHOBEHUS

HMitynbc. 3aKOH COXpaHEHHsI UMITYJIbCA B KIIACCHYECKOW MEXaHHUKE.

3aKOH COXpaHEHMsI DHEPTUU B KJIACCUUECKON MeXaHUKe. Y paBHeHUs ['ammibToHA.

CTOIKHOBEHHE YaCTHII.

YIPYTHUE U HEYIIPYTHE CTOJIKHOBEHHS;



2) CTOJIKHOBEHHMS CIMITAIOIIUXCS YaCTHIIL;
3) Heympyrue CTOJIKHOBEHUS O€3 CIIMIaHMS,
4) pacnajpl HeCTAOMIBHBIX YACTHUI], TOPOT PEAKIIHH.

4.
S.
6.
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MeTtoauka sKCriepuMeHTa o U3YYeHHIO yAapa.
bammctnyeckuii MasgTHUK.
[IpuMmeHeHrne 3aKOHOB COXpPAHEHHUS MMITYJIbCa M SHEPruu JJs pacdyera CKOPOCTH IyJu
0aJIMCTUYECKOTO MAsITHUKA IPU CTOJIKHOBEHMSIX.
JlaGopaTopHnas padora N14,15.
Onpenesnenne CKOpPOCTH 3BYKa B BO3/yXe METO/IOM CJIOKEHHS
B3aMMHO NEPNEeHIUKYJISIPHBIX KOJeOaHMud.
Onpenenenue CKOPOCTH 3ByKa B ra3ax
PacnipocTpanenue kosiebaHuii B OJHOPOJIHON YIIPYTOH Cpejie.
YpaBHeHUE MIIOCKOH OeryIei BOIHEI.
OpnHoMepHbIe 3BYKOBbIE BOJIHBI. CKOPOCTH 3ByKa B ra3ax, KHUAKOCTSAX U TBEPJbIX TENaX.
Crosiure BOJIHBI. DHEPrHsl CTOSYEH BOJIHBI.
Ou3nyecKkue XapakTEepPUCTUKHU 3ByKa: CHJIA 3BYKa, aKyCTHUECKOE CONPOTHUBIICHUE CPEIbl.
du3nonornyeckas aKkycTuka.
AKyCTHYECKUI PE30HAHC.
CrnoxeHne B3auMHO TIEpICHINKYISPHBIX KOJICOAHUH.
Ourypsl Jluccaxy, sKkcepuMeHTaIbHOE X MOTy4YeHUE.
DKCepUMEHTAJILHOE OIPEIEIEHUE CKOPOCTH 3BYKa.

MOJIEKYJISIPHASI ®U3UKA
Jladoparopnas padora Ne 1. Onpenenenune Cp / Cy

1. Yro Ha3bIBalOT BHyTpeHHEH 3Hepruei? KonnuecTBOM TEIIOTHI?

2. Ormpenenenne W MaTeMaTHYECKOE BBIPAKECHHE TEIJIOEMKOCTH Tela, YIEIbHOM
TEIIOEMKOCTH BEILIECTBA, MOJISPHOM TETJIOEMKOCTH BEIIECTBA.

3. Tlowemy s Ta30B pa3iuyarOT TEIUIOEMKOCTh MpH TocTossHHOM o0beMe (Cy) u
TEIUIOEMKOCTh TP NOCTOSIHHOM faBieHuu (Cp) ?

4. Jlatb onpesieneHue MOJSPHBIX  TEIJIOEMKOCTEHN MPH MOCTOSHHOM 00beME U TOCTOSTHHOM

JaBJIeHUH, OOBSCHUTH COOTHOIICHHE MeX 1y HUMHU (ypaBHEeHUE Maiiepa).

5. [ate moHsiTHE O cTenenu cBo0oabl; Beipazuth Cp u Cy yepe3 Uncio CTEeneHe cBoOOIbl.

6. AnauabatHbiii mporecc. YpaBHenue [lyaccona, rpaduk agunabaTHOTO mpoiecca.

7.  Omnpenenenne Cp / Cy METOAOM aTuadaTHOTO paciupeHus (X0 padoThl).

8. Uro Ha3biBaeTcs BonHOU? Kak o0pasyercs cTosyas BOJIHA, €€ OCOOEHHOCTH.

9. Yro Ha3bIBAETCS JJTUHOW BOJIHBI?

10. Yro takoe pe3oHaHC? YClIOBHE HACTYIUIEHHUS pE30HAHCA B TPYOE C BO3IyXOM.

11. Yro naswiBaercs ckopocThio 3ByKa? IlmoTtHocThiO (rasza), naBieHuem? CoOTHOIIEHHE
MEXy HUMH.

12. BeBoj pacuetHoOU (opMyItbl uTst Y. MeTOIMKa SKCIIEPUMEHTA 0 OTIPEICICHHUIO .

JlaGoparopHas padora Ne 2. [IpoBepka ra3oBbix 3aKOHOB

1. Muxkpo- 1 MaKpomapaMeTpbl, XapaKTepH3yIOIe COCTOsIHUE Ta3a. X pu3ndeckui CMbICI.

2. Wzompomeccel. 3akoHBI W ypaBHeHHs uXx onpenenstonme (boins-Mapuorra,
I'eii-JTroccaka, [apis). ['paduku u3onporeccoB B KoopauHatax p u V, p u o vut,
3akoH ABoOrajapo.

3. BriBonx ypaBuenus Knaneiipona-MenneneeBa u3 ocHoBHoro ypasHeHust MKT razos.

4. Tepmuueckuii koaPUIMEHT gaBieHus, KOOPPUIUEHT 0ObEMHOTO paCIIMPEHUS Ta30B.

5. OObscHeHue ra30BbIX 3aKOHOB ¢ Touku 3peHus MKT rasoB. BbiBox 3akoHOB
M30MpolleccoB U3 ypaBHeHus Knaneiipona-Menpeneena.

6. ®usmveckuil CMbICI YHUBEPCAIBHOM ra30BOi MOCTOSHHOM.

7. 3akoH JlampTOHA.

8. Xon paboThl, 00bICHEHHE BCEX ITANOB, PE3YIbTATHI, BEIBOBI, MOTPELTHOCTH.

JlaGoparopHas padora Ne 3 (a, 0). U3MeHeHne arperaTHbIX COCTOSIHU I
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Uro HazbBaeTcs (a3oBBIM MEPEXooM mepBoro poaa? Buabl (a30BBIX mepexoaoB MEpBOTO

poma. O0BsCHUTH MeXaHu3M (azoBbIX nepexoa0B ¢ Touku 3peHuss MKT crpoenus BemecTsa.

Yro takoe TermioTa $pazoBoro nepexonaa’?

Uto Ha3pIBaeTCs yAeNpbHOM TeioTod IuaieHus? Ha urto pacxomyercs sta Terora?

Enununel usmepenus. YTo npoucxouT ¢ Hel Ipu OTBEPACBAHUHU BEIeCTBA?

UTto Ha3bIBaeTCA yEIbHON MOJIAPHOHN TEIUIOTOM mapoobpazoBanusa? Ha uto pacxomyeTcs 3Ta

terioTa? Enqunuiisl uamMepenust. UTo NporcXoauT ¢ HEW MpU KOHJIEHCAIMY BELecTBa?

B yem 3akmrouaercs mporecc cybnmumanuu (Bo3roHku)? UTo Takoe ynaenbHas TeIJioTa

cyomumanuu?

Uem oTinyarorcs rpaduKy IIaBJICHHUS U OTBEPAECBAHUS KPUCTANIMYECKUX U aMOP(HBIX Ten?

[Touemy?

3aBUCHUMOCTh  TemmepaTypsl  (a3oBoro  mepexona OT  JaBJiCHHUS. Y PaBHEHHE

Knaneiipona-Kinaysuyca.

Huarpamma coctosiHuid. TpoitHas Touka.

CocraBiiecHHe ypaBHEHHUs TEIUIOBOTO OallaHCa ISl ONPEACIICHUS YICIbHOW TEIUIOTHI

maBjaeHus (mapooOpa3oBaHusl) KaTOPUMETPUICCKUM CIIOCOOOM.

JladopaTopnasi padora Ne 4. Onpenesnenne kKo3(p(puumeHTa TENJI0BOr0 pacIMpPeHust
TBEPABIX TeJl

Oo6mwscHenne ko3 duimenta TermaoBoro pacmupenus ¢ Touku 3penust MKT.
3aBUCUMOCTh OOBEMHBIX U JINHEHHBIX Pa3MEPOB TBEP/BIX TN U )KUIKOCTH OT TEMIEPATYPBHI.
@usnueckuii cMpIc KodpurenTa 00beMHOT0 U JIMHEHHOTO pactmmpenus. CBs3b MEXIy

HUMHU. EnuHUIED HU3MCPCHHUA.

Yro Takoe INIOTHOCTH? EIII/IHI/IIH)I HN3MCPCHUA. 3aBHCHMOCTE IIJIOTHOCTH B€IICCTBa OT

TEeMIIEPATypHI.
MeTtouka onpeseneHus Ko3QUIUEHTa THHSHHOTO paCIINPEHUSL.

BriBoa hopmyibl anst onpeaeneHust KodQphuipeHTa 00beMHOT0 paCIIuPEHUS KUTKOCTH.

Jladoparopnasi padora NeS. Onpenesnenne yaeJbHON TeNJI0eMKOCTH
1. TlonsTHE TEMIOEMKOCTH Tel. Y IeNbHasl TeIII0eMKOCTh. EMUHUIIBI U3MepeHHs.
2. Urto Takoe MOJIb BemecTBa. 3aKOH ABOTaJIPO.
3. UYucno cremeHeit cBOOOABI MOJEKYJIbl TBEpIOro Tena. Teopema O paBHOMEPHOM
pacnpenesieHny SHEPIuu 1o CTeneHs M cBo0oAbl. BHyTpeHHss sHeprust 1 MoJjs TBepIoro
Tena.
MomnsipHas TEIIOEMKOCTb.
5. Knaccuueckas Teopusi TEIIOEMKOCTH TBepAoro Tena. 3akoH [lrononra u IItu, rpaHuis
€T0 MPUMCHCHMUA.
6. BwiBog dopmyn s onpeseneHus yAeIbHON TEIIOEMKOCTH KUIKOCTH U TBEPAOTO Tela
(YpaBHEHME TEIUIOBOTO OanaHca).
7. YcTpoWCTBO, MPUHIIMIT JSHCTBUS ¥ Ha3HAUYEHUE KAIIOPUMETpA.
JlabopaTopnas padora Ne 6. Onpenenenne kodppuuneHTa TenJI0NpPoOBOIHOCTH

B

1. OObsacHeHHEe TEMIONPOBOAHOCTH KUIKOCTEN U ra3oB ¢ ToukH 3peHust MKT.

2. @opmyna @ypbe. Ousznyeckuii CMBICT KOI(PPHUIMCHTAa TEIUIONPOBOAHOCTH. EMHUIIBI
nu3MepeHus. Uto Takoe rpaJueHT TeMIIepaTypbl?

3. 3aBuUCHMOCTH KOA(PHUIMEHTA TEIUIOPOBOJHOCTH T'a30B OT TEMIIEPATYPHI U IaBJICHHUS.

4.  OcobeHHOCTH MEXaHU3Ma TETIONPOBOHOCTH TBEPABIX Tesl. DOHOHBI.

5. BeiBox dopmynbl ans onpeaeneHuss KOdPGUIUEHTa TEIIONPOBOAHOCTH U 00bSICHEHNE

METOJIUKH 3KcrepuMeHTa. Kak ompenendroT Ha NpPakTUKE KOJWYECTBO IE€PENaHHOU
TEIJIOTHI U TPAJUEHT TEMIIEPATYyPhI?
JlabopaTopuas padora Ne 7 (a, 0) Onpenesienue k03¢ GuiiueHTa MOBEPXHOCTHOIO
HATSKEHHS.
1. Crpoenue xuakocteii ¢ Touku 3penust MKT.
2. TloBepXHOCTHBIN CIIOW, CHIIBI TTOBEPXHOCTHOTO HATSDKEHHS, SHEPTHs MOBEPXHOCTHOTO
ciost. KoapuumeHnT noBepXHOCTHOTO HATSDKEHUS (1Ba ONpeAeIeHNUs).
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3. JlaBieHue moja UCKpHUBIEHHON MoBepxHOCThI0. Popmyna Jlamnaca.

4. (CmauuBaeMoOCTh, KAWUISIPHBIE SBICHHUS.

5. Meroas! onpenenenus ko3 HUIMeHTa TOBEPXHOCTHOTO HATSHKEHUS, X0/ PAOOTHI.

JlaGoparopuasi padora Ne 9. OnpenesieHue BJIAKHOCTH BO3AyXa

OOBsicHeHHEe TIPOLIECCOB HCMapeHuss u KoHaeHcauuu ¢ Touku 3peHuss MKT. Hcnapenue u

KUIICHHUE.

HacplienHpld ¥ HeHAchllleHHbIM nap. OT 4ero 3aBUCHUT JIaBJICHUE HACHIIIEHHBIX H

HEHACBILICHHBIX 11apOB?

AOCOMIOTHAS M OTHOCHUTENIbHAS BIAXXHOCTh. EAMHUIIBI H3MEpEHHSL.

Touka pocel. OmnpezneneHue aOCONMIOTHOM M OTHOCHUTENIBHOW BIQKHOCTU IPU MOMOLIH

rurpomerpa JlamOpexta. YCTpOWCTBO M MPUHIMII JEHCTBHS BOJOCSHOIO THUTPOMETpa U

ncuxpomerpa ABrycra.

Omnpenenenne aOCOMOTHON M OTHOCHTEIBHOM BIQXKHOCTH TP MIOMOIIH 3TUX IPHOOPOB.

3HayeHHE BIAXHOCTH U CIIOCOOBI €€ ONpeIeICHNUS.

Jladoparopnasi padora Ne 10. Onpenesienue nocrossHHoil bosbmana

1. Ocuosusie nonoxenus MKT.

2.  Judodysus. bpoyHoBckoe nemxkenue. QryKTyaum.

3. Mukpo- 1 MakporapaMeTpbl COCTOSIHUS T'a3a.

4. TlocrosHHas bosbliMaHa, eTMHULIBI ©3MEPEHUS, PUINUCCKUN CMBICI.

5.  Mounspnas Macca, orpeielIeHue MOJIIPHOM MaccChl.

6. Uwmcno ABorampo, cnocoObl ONpeneneHus Yuclia MOJIEKYJI B TIPOM3BOJIBHOM Macce
BELICCTBA.

7. Xox paboTel, BEIBOJA pabounx (GopmMyn st ompeneneHus: nmoctosHHONH bombnMana wu
pa3MepoB MOJIEKYII.

JlabopaTopHas padora Ne 12. OnpeneJieHue cpeaHeil JJMHBI CBOOOIHOTO Npodera u

3¢ GeKTUBHOIO JUaAMETPa MOJIEKYJI BO3AyXa

1. Yro Ttakoe jumHa, Bpems CBOOOAHOrO IpoOera, cpenHss, KBaJpaTU4Has, Hanbosee
BEPOSITHASL CKOPOCTU MOJIEKYI, 3PPEKTUBHBIN THaMETP MOJIEKYIbI?

2. BuyrtpeHHee TpeHHE B KHAKOCTSIX M ra3zax. BeiBoj GopMysbl Uil [UIMHBI CBOOOIHOTO
npooera.

3. 3akon Heroorona s cuimel Bs3koro TpeHus. OT dYero 3aBHCHUT KOI(P(OUIMEHT
BHYTPEHHETO TPEHUs?

4. Mertoauka ompeneneHus JIMHBI CBOOOJHOTO mpodera u 3¢p(GEKTUBHOTO TUaMeTpa
MoJekyibl Bo3nyxa. CoctaB Bo3ayxa. BeiBoa dopmynsl ans 3¢dexTuBHOro auamerpa
MOJIEKYJIBI.

JlabopaTopnasi paGora Ne 13. Onpenenenue u3MeHEeHHs JHTPONMHU NPH HATPEBAHUM U

IUIABJICHUH 0J10Ba

1. Tonsarue o da3oBsix nepexoaax I pona. I'paduku nponeccos T = f(t).

2. YnenbHbIE (MOJIIPHBIE) TETUIOTHI IJIABJICHHS U KPUCTAILTH3AIHH.

3. Jluarpamma cocTosiHus cucTeMbl. TpoifHast TouKa.

4. Tlonstue sHTponuu. M3MeHeHne SHTpONHH B 0OpaTUMbBIX U HEOOPATUMBIX MPOIIECCaX.
Hepasencrso Knaysuyca.

5. CraTucTHYecKHi CMBICI DHTPONHUU M €€ CBOMCTBA, CBSI3b SHTPOIUU U BEPOSITHOCTH.
®opmyna bonbnmana.

6. Meroauka onpeeneHust SHTPOIINH, U3MEHEHHS SHTPOIIUU M pacyeT MOTPEITHOCTH.

AJIEKTPUYECTBO U MATHETHA3M
JlaGoparopHas padora Ne 1. McciienoBanue 3J1eKTPOCTATHYECKOTO MOJIS.
1. Yto Takoe 3neKTpOCTaTUIECKOE MoJie?
2. Yrto Ha3pIBaeTCS HAINPSHKCHHOCTBIO 3JICKTPHUECKOTO mois? (dopMmyna, ompeeicHue,
MOCTPOCHUE BEKTOPA HAMIPSKEHHOCTH, €AMHUIIBI H3MEPEHHUS HAIPSKEHHOCTH )
3. TlpuHIHI CyNIEepIIO3UIIH.
4. Yto Ha3bIBaCTCS JIMHUEH HANPSDKEHHOCTH? MOTYT JIM OHU TIepeCceKaThCs?



5.

Uro Ha3pIBaeTCs MOTOKOM HampspkeHHOcTH? Kak ¢ MOMOIIBI0 CHIIOBBIX JIMHUN
n300pakaTh AMEKTPOCTATHIECKOE TTOJIe CHCTEMBI 3apsIIOB?

Uro Ha3bIBaeTCs MOTEHIMAJIOM JJIeKTpuueckoro mois? PaszHocte moreHnuanoB. Kak
CBSI3aH IMOTEHIMAI ¢ pabOTON MO MEePEeMENICHUIO 3J1. 3apsa B JJICKTPUYECKOM IIOJIE.
EnuHUIBI ©3MEpeHUs MTOTeHIIHANA.

Yro HazpIBaeTCs IKBUIIOTCHIIMAIBHON MOBEPXHOCThIO? Kak MIyT CHUJIOBBIC JTHHHH TIO
OTHOIICHHIO K OKBUIOTEHIMAIBHBIM  IMOBEpXHOCTsIM? KakoBa CBsSI3b  MEXIy
HAINPSHKCHHOCTHIO U TIOTCHIIUATIOM?

Kak u ayisa yero Bkirogaetcst peoxopa?

[Toyemy IS TIOCTPOCHHUS SKBUIIOTCHIUAIBHBIX MOBEPXHOCTEH, JMHUN HCIOIB3YIOT B
LEMY TaJIbBaHOMETP?

JlaGoparopHasi padora Ne 2. OnpeaesieHue TUIEKTPUIECKO MPOHNIIAEMOCTH CPeabl.
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1. Yro Ttakoe audnexkTpuueckas IpoHHULIaeMocTh (oTHocuTenbHass) Cpenpl? Kakue
CBOMCTBA IMAJIEKTPHUKA OHA XapaKTepu3yer?

2. Urto Ha3bIBaeTCs KoJeOaTeIbHBIM KOHTYPOM?
OT yero 3aBUCHUT MHJYKTHBHOCTb KaTymku? Kak M3MEHHUTh 4acTOTy KoJieOaHUH B
KOHTYpe?
OT yero 3aBHCHUT JEKTPOEMKOCTb IJIOCKOT0 KOHAEeHcaTopa?
Uro Takoe pe3oHaHC HaIPSHKEHUN?
Kakoro tuna koHJieHCaTOp UCHOJb3yeTCs B paboTe?
KakoBa posb 3ByKOBOro reHeparopa, UCIojib3yeMoro B padbore?
B ueMm 3akitouaercst MeTOJ1 ONpeesieHus € B JaHHOU pabore?

JlabopaTopnasi paGora Ne3. OnpeesieHue eMKOCTH KOHIEHCATOPOB.

Yro Ha3bIBaeTCs IEKTPOEMKOCTbIO NMpoBoAHUKA? OT yero oHa 3aBUCUT? EnuHMIIBI
U3MEpEHMUS.

Yro takoe koHAeHcaTop? Buabl KOHAEHCATOPOB. DIEKTPOEMKOCTh KOH/IEHCATOPOB.

CoennHeHMsI KOHJEHCATOPOB.

3akonsl Kupxroga.

[Tpumenenue 3akoHoB Kupxroda k 00bsICHEHNIO CXEMBI MOCTA.

EMKOCTHOE COIPOTHBIIEHUE.
Uem oTamyaeTcst cxeMa MOCTa Y MHCTOHA OT CXEMBI, UCIIOJIb3YeMOU B JaHHOM padoTte?
[Touemy?

Uro Takoe Mara3uH eMKOCTEN?

MeToapl onpenesieHns AEKTPOEMKOCTH KOHAEHCATOPA.

Jlaboparopnasi padora Ne 4. I3mepeHue conpoTuBJIeHHI.

Yro Takoe compoTHBIEeHUE MPpoBoaHUKA? YeM oHO o0ycioBieHo? UTo Takoe yJenbHoe
conpotusiieHne? ENuHUIBI n3MepeHusl.

CoenvHEeHNE CONPOTUBIIEHUN.

3akon OMa a1 yyacTKa LenH.

3akonsl Kupxroga 1 ux npuMeHeHue.

Moct Yuncrtona. [louemy raibBaHOMETp MOXKET MOKa3bIBaTh 07?7

MeTto1b1 onpeeNeHns CONPOTUBIIEHUS IPOBOAHUKA.

UYro Ttakoe aBomeTp? Kak ¢ Hum paborars? OmMmeTp.

Kak mpu u3mepeHun nonyuutb Haubosee oouuii pe3yabrar?

JladopaTopnasi padora Ne 5. U3yuyeHue 3aBUCUMOCTH CONPOTUBJIEHU OT
TeMIlepaTypsbl.

UTo Takoe CONPOTUBIEHUE U MPOBOIUMOCTH?

Kak u moueMy 3aBUCHUT CONPOTHBIIEHHE METAUIOB OT TemmepaTyphl? TemmepaTypHblit
KO3 UITUEHT.

OnexrponuTnueckas avcconuanus. Tok B snekrpoautax. OT  4Yero 3aBUCUT
MPOBOAMMOCTE 3JIEKTPOJIUTA?

Kak 1 noueMy 3aBUCUT COITPOTUBIIEHUE IEKTPOIUTA OT TEMIIEPATYPHI?
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30HHas TEOPUsl TPOBOJIUMOCTH MOJIYIIPOBOTHUKOB.
Kak 1 mouemy MeHsieTcs COMPOTHUBIICHNE MOTYTIPOBOJHUKOB P HarpeBaHUU?
Jladoparopnasi padora Ne 6. Pacuer nryHTa v 106aBOYHOI0 CONPOTUBJIECHUSI.

1. ITocnenoBaTenpHOE U MapajuleIbHOE COEAMHEHUE NPOBOAHUKOB. MeTObl pacyera CIIOKHBIX
cXeM (MEeTO/] 3Be3/Ibl U TPEYTOJIbHUKA).

2. Yro Takoe rampBaHomeTp? Ilouemy raapbBaHOMETpP MOKHO HCIIOJIB30BaThb U B KauyeCTBE
amIepMerpa U B KauecTBe BojbTMeTpa? Kak 370 MOXKHO caenaTh?

3. UYro Has3pIBaeTCAd NOCTOSHHOW ranbBaHoMeTpa? UTo Ha3pIBacTCd 4YyBCTBUTEIBHOCTBHIO
rajbBaHomeTpa?

4. Pacuer myHTa ¥ 00aBOYHOI'O COIPOTUBIICHUS], B Y€M COCTOUT UX POJIb?

5. UTO 3HAYUT NPOTPaayUpPOBATh U3MEPUTEIBHBIN TPUOOP (aMIIepMeTp, BOILTMETP)?

6. Uto 03HayalOT 3amuCH Ha IIKajie mpudopoB?

7. KakoB pUHIMI JEHCTBUS MarHUTO-3JIEKTPUUECKUX cUCTEM?

8. Bkiitouenue peocrara B Ka4€CTBE IOTCHIIMOMETPA.

9. Uto Takoe Mara3uHbl CONPOTUBICHUMN?

NoakowhE
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9.

Jladoparopnasi padora Ne 7. Onpenesienune I/{C pa3iu4HbIMUA METOAAMH.

Kakwue cuibl Ha3bIBalOTCS CTOPOHHUMU?

Urto nazbiBaetcs DJ1C?

3akon OMa aJ1s 3aMKHYTOMH LIETIH.

Uto Ha3bpIBaeTCA MUPKYISALIUEH BEKTOPa HAPSHXKEHHOCTHU AJIEKTPUUYECKOTO MOJIS.

3akonsl Kupxroga.

B yewm 3akitogaercs MeTo1 KOMIIEHCAITHH.

Mertoast uzmepenns 3/1C.

JlabopaTopHas padora Ne 8. Onpenenenune repmol/C.

[Touemy B MecTe KOHTaKTa JABYX IPOBOJHUKOB 00pa3zyeTcsi pa3HOCTh noTreHuanos? Ot
Yero 3aBUCHUT €€ BeJIM4rnHa?

MosxHo nu noayunts DJ]C B 3aMKHYTOM LIeNN U3 pa3HbIX METAJJIOB 3@ CYET KOHTAKTHBIX
pa3zHoCTEN MOTEHIUANIOB?

UYto takoe TepmoIIC?

Yro takoe ko3 punuent tepmoI/IC nnm muddepenmansias IC? Moxer nu B 1ienu
OBITH OOJBIIION TOK 3a cueT TOJIC.

3akoH Bomnbra.

3aBucut u kodppunuent TIJC ot TemmnepaTypsi?

Yo 3HauUT MporpaayupoBaTh TepMonapy?

SIBnsieTcs U 3aBUCUMOCTH OT TEMIIEpaTyphl TMHEUHON ?

Yro Takoe Mara3uH CONMPOTHUBIICHUS U AJIS UEr0 OH MCIIOJIb3yeTcsl B paboTe?

Jladoparopnasi padora Ne 9. CHATHE XapaKTEPUCTUK TPEXIJIEKTPOAHOM JIaMIIbL.

Yro Ha3bpIBaeTCs TEPMORJIEKTPOHHOM sMuccueil? Kak ona ucnoms3yercs B palote
AJIIEKTPOHHBIX JIAMIT?
Poutb anexTposoB (aHosa, KaToa, CETKU) B TPUOJIE.

YTo Ha3bIBAETCS CTATUYECKOW aHOJHOM XapaKTEPUCTUKOMN JamIIbl?

Yro Ha3bpIBaeTCA TOKOM HACBIILIEHUS?

Uro Ha3pIBaeTCAd CTATHYECKOM CETOYHOM XapakTepUCTUKOM Jammbl? Yto Takoe
MOTEHLIMAN 3alMPaHUs JIaMIIbI?

OOBSICHUTD NMPUYMHY M XOJ HM3MEHEHMsI CETOYHOTO TOKa C YBEJTMYEHHEM Ha CETKe
IIOJIOXKUTEIBHOIO TIOTEHIIMAIIA.

OOBSICHUTH MPUUNHY OJHOCTOPOHHEN MPOBOAMMOCTH 3J1.JIAMIIBL.

BxiroueHue peocrara B KaueCTBE IIOTEHIIMOMETPA.

Bxirouenue 3-X MOJIFOCHOTO MEPEKIoYaTelis sl K3MEHEHMS HallPABJICHHS TOKA B IIETH.

10. HO‘{CMy IIpU CHATUHU CETOYHOM XapPaKTCPUCTHKU UBMCHCHHUEC NOTCHIIHAJIA HA CCTKC BEACT

K UBMCHCHHIO aHOJHOT'O HaHpﬂ)KeHI/Ifl?

11. Kak uzmeHnsercs MOTCHIUAJ 3allMPpaHUs JIAaMIIbl C UBMCHCHUECM aHOJHOT'O HaHpﬂ)KCHI/ISI?
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10.
11.
12.
13.

12. Mo>HO 1M yBETUYUTH TOK HACHIILICHHS?
JlabGoparopHasi padora Ne 10. CHsiTHe XapaKTepPUCTHKH MOJYNIPOBOJIHUKOBOIO TH0AA U
H3MepeHue
k03¢ puumreHTa yCuJIeHUs TPAH3UCTOPA.

Kakue Tena Ha3pIBatOTCS MOIYIPOBOAHUKOBBIMU ?

Uem oTiiyaeTcs MOJIyIPOBOJHUK M-TUIA OT IPOBOJIHUKA?

Kakas npoBoiMOCTb Ha3bIBA€TCs MPOBOAUMOCTBIO P-TUIIA?

UTo npoucXoAuT Ha TpaHHIle KOHTAKTa IPOBOJAHMKA H-TUIIA C MOJIYIPOBOJAHUKOM p-THIIA?

Yro Takoe cOOCTBEHHAsI U PUMECHAs IIPOBOAMMOCTD?

Uto Takoe 3anuparomiuii ciomn?

[ToueMy KOHTakT 2-X NOJYIPOBOJHHKOB C pa3HOTO THUIA MPOBOJUMOCTBIO 00JaaaeT
OJIHOCTOPOHHEW MPOBOJIUMOCTHIO?

UYro takoe npsimoe u oOpatHoe Hanpspkenue? [Ipsimoit u oOpaTHblii TOK?

Uto Ha3bIBACTCS BOJBTAMIIEPHON XapaKTEPUCTUKON quoaa?

Jj1g 4ero ciy’KuT NOJyNPOBOIHUKOBBIN 11017

Kak ompenensiercst  ko3ddunment ycunenus tpuoaa’?

BxuroueHune peoctara Kak HOTEHIIMOMETpA.

Bxurouenue 3-X MOMIOCHOTO MEPeKIIoYaTeNs 11 H3MEHEHHS HalpaBJiICHUs TOKA B LS.
JladopaTopnas padora Ne 11. OnpenesieHue ropu30HTAJILHOI COCTABJISIIOLIEH

HANPS2KEHHOCTH MATHUTHOIO 10Jis1 3eMJIH.

Uto Ha3BIBaETCS CUIIOBOW JTUHUEH MAarHUTHOTO MOJIs?

Kak nayt cunoBbie TMHUU MarHUTHOTO o1 3emnun? ['ae y 3eMiin ceBepHbId MarHUTHBIN
nositoc? OnpenenuTe JEMEHThl 36eMHOI'O MarHeTu3Ma.
3. HampaBrnenue Kkakoro BEKTOpa COBMAJAeT C HAMpaBICHHEM MAarHUTHOW CTPENKH,
HaCa)kKeHHOM Ha BepTUKalbHyl0 ocb? Ha ropusoHransHyro ocs? HyxHo nn
TOPU30HTAIIBHYIO OCh OPUEHTUPOBATH KaK-TO B MPOCTPAHCTBE UITU 3TO HE 00s13aTEIBHO?

Cdopmynuposats 3akoH bruo-Casapa-Jlamiaca.

Kak HanpaBieHO MarHuTHOE IoJie KpyroBoro Toka? Yemy pasna ero H..

CrnipaBeyIMB JM PUHIUI CYNEPIIO3ULIMH JJI1 MAaTHUTHBIX TOJIEi?

B gem 3akmrouaerca meron onpeaenenus Hr u Ho 3eMHOro maruutHoro noss?

J151s yero BUTOK OPUEHTUPYETCS B INIOCKOCTH MarHUTHOTO MepUiuaHa?
JIaﬁopaTopHaﬂ padora Ne 13. Onpenenenne ko3gppuuneHTa CAMOMHAYKIMA KATYIIKH.

1. Yto Ha3bIBaeTCs MHAYKTUBHOCTHIO MPOBOIHUKA? EAMHULIBI H3MEpEHNS.
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2. Tlouemy KaTymiKa OKa3blBae€T pa3HOE CONPOTHUBICHHE TIOCTOSSHHOMY TOKY H
nepeMeHHOMY?
3. Ot 4ero 3aBUCUT UHAYKTUBHOE CONPOTHBIIEHHE KATYIIKU?

4. Kak cBsi3aHbl MHAYKTUBHOE U aKTUBHOE CONPOTHUBIIEHHE NMPOBOJHUKA? MOXKHO JIM HX
IIPOCTO CKJIAABIBATh?

5. Yro 03Hayaer, 4To TOK IO (pa3e HE COBMAJAET C HAPSLKEHUEM?

6. Korna B nenu nepeMeHHOro Toka TOK M HalpsKeHHWEe COBMAAAIOT 1o ¢a3ze?

7. Yto takoe eMKocTHOe conpoTuBieHue? Uem oHo oOycioBieHo? Kak BiuseT Ha TOK B
nenu?

8. Kak yBennunTh WHAYKTUBHOCTH KATYIIKA?

9. Kak perynupyercs HanpsoKeHHE B 1eTn?

OIITUKA
JlaGoparopHasi padora Ne 3
1. JIunzel. Ontuyeckas ocb. Gokyc. ['naBHas ontuyeckas ocb. DokycHoe paccrosinue. Dopmyna
JIMH3BI, OIITUYCCKAas CHUJia JIMH3bI.
2. [Moctpoenue n300paxeHN B TMH3AX U 3epKajiax.
3. Meroapl onpenieneHust HOKYCHOTO PACCTOSIHHS COOMPAIOIIEH JTMH3HI.
4. IToctpoenue ueprexa Kk Meroay beccens.



5. Meronuka omnpeneneHus pOKyCHOTO pacCTOSIHUS PACCEHBAIOIIECH JTMH3BL.
6. AGeppanust TUH3: XpoMaTuyecKkas, cepuyeckas, Koma, aCTUTMaTU3M.
JlabopaTopnasi paGora Ne 4,4a
1. 3akoHbl OTpakeHHs U TperomiieHUs cBeTa. DuznyecKuid CMbICT aOCONMIOTHOIO U
OTHOCHUTEJIBHOT'O TM0Ka3aTeNs IPEIOMIIEHUS CPEbI.
2. SIBieHre IOTHOTO BHYTPEHHETO OTPAKEHHUS.
3. Xon nydeil yepes3 MI0CKO MapajuIeIbHYIO INIACTUHKY U IPU3MY.
4. Xop iy4el B MUKPOCKOIIE.
5. Metoauka onpeeneHye noxka3aTelis IpeJoMIIeHUs IIpyu oMol Mukpockona. (Kauecrsennoe
0OBSICHCHHUE YePTEKA).
6. 3aBHCHUMOCTb IOKa3aTelsd IPEJOMJIEHUS Cpeapl OT TeMmieparypbl. llpuHiun paboThl
pedpakToMeTpa (MMOCTpOCHHE X0a JIydel B pepakTomerpe).
JlabopaTopnasi paGora NeS.
1. B d4em cocroutr sBireHue uHTephepeHU? YCIOBHE TIOJYYCHHS YCTOWYMBOU
UHTEpPEPEHIIMOHHON KapTHHBI. KOrepeHTHOCTh MICTOYHUKOB.
2. YcnoBust HaOMOIeHUS MaxX u Min npu uatepdepenimu aByx aydeid AL, AD.
3. CnocoOpl HaOmoneHuss untepdepennuu: onblT FOHra, Ounpusma u Ouzepkana Ppenens,
Merton JInoiiga (c mocTpoeHreM Xoja Iyuyeil  MHUMBIX HCTOYHUKOB).
4. MetoauKa OTpe/ieeHus IJTMHBI CBETOBOM BOJHBI P TOMOIIH OUITPH3MBI.
JlabopaTopHas padora Ne 6.
1. B yem cocToAT IBICHUE U YCIOBUE UHTEPPEPEHLIUN CBETOBBIX BOJIH?
2. Ycnoust Max v Min npu uHTEpGEPSHIIUH IBYX JTyUCH.
3. Tlonstue 00 uHTEepdepeHIMH B TOHKHUX ILJIEHKAX: TOJIOCHI PABHOTO HAKJIOHA W PaBHOU
TOJIIIUHBI (PUCYHOK U €r0 OOBSICHEHHE).
4. Konbua Herotona. BeBog popmyier 1uist R u A
5. Metonuka omnpeneneHus paanyca KpUBHU3HBI JUH3bI U JJUHBI CBETOBOM BOJHBI C MOMOIIBIO
konen HeroToHa.
JlabopaTopnasi paGora Ne 7.
1. Audpaxuus csera. [Tpunuun ['toiirenca-dpenens.
2. Tudpakiyst ot miean. YCaoBus Max ¥ Min ceera ot mmenu (PUCYHOK).
3. ludpaximonnas pemerka. Y cioBus Max u MiN cBeta OT PeieTKy (PUCYHOK).
4. Onpenenenure A Ipy NOMOIIM TU(PAKIIMOHHON pEIIeTKH.
JlabopaTopnas padora Ne 8.
1. EcrecTBeHHBIH U NOISIpU30BaHHbINA cBeT. CrIOCOOBI MOTyYeHHs MOJIIPU30BAHHOTO CBETA.
2. BpamieHnue miockoCTy NoIsipu3alii ONTHYECKH aKTUBHBIMH BEILlECTBAMU. YT0JI TOBOPOTa
IUIOCKOCTH nossipu3anuu. IlocrosiHHas BpalieHus..
3. IlpuHuMn ycTpoiicTBa U AEUCTBUS caXxapuMeTpa.
4. 3axoH bprocrepa u ero puznyeckoe 0ObICHEHHE.
5. onsipuzaTop 1 aHanu3aTop. 3akoH Maitoca.
6. ickyccTBeHHAast aHU30TPOIUS U €€ UCII0JIb30BAHNE B TEXHUKE.
JlabGoparopuas padora Ne 10.
1. TeruioBoe n3nyuenue Ten. EnnHuiel n3mepenus. MsnydarenbHas v MOTIOMATEIbHAS
CIIOCOOHOCTH TeIl.
2. CnekTpaibHasi ¥ MHTETpajibHasl, M3IydaTelbHas U rnoromarenbHas criocooHoct (E., A, Ry).
3. 3akon Kupxroda.
4. Ilonarue abCOIIOTHO YEPHOTO TeJA.
5. 3aKOHBI TETUIOBOTO M3NydeHHs abcomoTHO yepHoro Tena: Credana-bonbnmana n Buna.
M3MeHeHune 1iBeTa Tel Py HarpeBaHuU.
6. 'paduku pacnpeneneHust 3JHEPIUU U3Ty4EHUS 1O JUIMHAM BOJIH IIPU pa3HBIX TeMIiepaTypax.
®opmyna [lnanka (GyHKIUM pacripeieNeHus SHePrul PpaBHOMEPHOTO W3Y4YEHHUS! YEPHOTO Tea).
OnTH4ecKuil MUPOMETP: YCTPOHCTBO U METOJ U3MEPEHUSI TEMIIEPATYPHI TUPOMETPOM.
JlabopaTopnasi padora Ne 11.



1. Buemnnii ¢orodddexr. 3akonsl dorodddekxra (3akoH CroneroBa). OCHOBBI KBaHTOBOUH

TEOpUU CBETA.

2. YpaBuenue DiHmTeitHa as porodddekra. J[nmunHoBonHOBas rpanuna s porodddexra.

3. BakyymHblii poTods1eMEHT. Y CTPOMCTBO M BKIIIOUEHHUE B 11CTIb.

4. BonpramnepHast XapaKTEpUCTHKA (POTOIIEMEHTA.

5. O0BsiICHEHHE PE3YIHTATOB IKCIIEPUMEHTA HAa OCHOBE 3aKOHOB (hoTod(deKTa.
JlabopaTopHas padora Nel2.

1. DHeprus cBeToBbIX BOJIH. [loTOK sHEeprun. [1noTHOCTE MOTOKA SHEprun. Bektop YMoBa.

2. CeeroBoii nmotok. KpuBast BunHOCTH. EAMHUIIEI M13MEPEHHUSI, COOTHOIICHUE MEXKy BATTOM U

JIIOMEHOM.

3. OcBemieHHOCTh. Equnauib! u3Mepenus. SIpKOCTh M CBETUMOCTb, CBSI3b MEXKy HUMU. ETMHUIIBI

U3MEpEeHHUS.

4. 3aKoHBI OCBELLIEHHOCTU. MeTo1Ka NPOBEPKHU 3aKOHOB OCBEIIEHHOCTH.

5. IlonsiTe 0 BHYTpEHHEM U BEHTHIbHOM GoTtodddexre. [Ipunuun aeiicTBus JHOKCMETpa.
JlaGopaTopHnas padora Ne 14.

1. lucniepcus cBeTa, AUCIEPCUOHHBIN CIEKTp. X0/ Jiydel B mpu3Me ( pUCYHOK).

2. Cnektpockorn. Xo/1 Jy4yell B CIEKTPOCKOIIE.

3. CreKTphl UCITyCKaHUS U CIIEKTPHI MOTrJoieHus. JInHeiiuaTeie 1, CILUTONIHBIE U TT0JI0CAThIe

CHEKTpHL. Y CIIOBHS UX HAOIIOACHUSI.

4. CnexTpanbHblii aHanu3. [[j1s 4ero CHUMaroT rPaIiPOBOYHYIO0 KPUBYIO CIIEKTPOCKOIIA.

5. U3nyuyenue u norsioieHue ceera aToMoM. OObsICHEHUE TPOUCXOKICHUS JIMHENYAThIX

CIIEKTPOB M CTPYKTYPHI CIIEKTpa U3Iy4eHHsI aToMa Boopoa 1o bopy (Pusuka-10).
JlaGopaTopHas padora NelS.

1. SIBnenue dpororddexra. Buennuii, BHyTpeHHUI 1 BEHTUIBHBINA (HOTOA(D(HEKTHI.

2. 3akonbl CroneroBa [yt BHEITHETO (oTod(d(deKTa.

3. YpaBuenue DiinmTeiHa g Gotodrddexra. AnunnoBonHoBas rpanuna Gotospdexra.

4. IpuHIMN 1EeHCTBUS BEHTIIILHOTO oTod(deKTa.

5. CnektpanbHast XapaKTepUCTHKa (HOTOIIEMEHTA.

6. [IpuHIUI NEHCTBUS MOHOXPOMATOPA.

7. Kak cHUMaIOT CIIEKTpalIbHYIO XapakTepUCTUKyY doTorneMenTa B padore? [louemy s

MIOJTyYEHUS CIIEKTPAIbHON XapaKTEePUCTUKH HEOOXOIUM TIepecyeT YHEPTUN PEATBHOTO

MCTOYHHKA?

ATOMHAS ®U3UKA.
OU3NKA ATOMHOT O AAPA U DJIEMEHTAPHbBIX YACTHUIL]
JIABOPATOPHAS PABOTA Ne 2
OIIPEJEJIEHUE MMOCTOSAHHOM IJIAHKA METOJIOM
SAJEP)KUBAIOIIEI'O IOTEHIHHUAJIA V1A ®OTO2JIEMEHTOB
1. OOBSICHUTH MEXaHU3M 00pa30BaHUs CIIEKTPOB U3IYUCHHUSI HA IPUMEPE CIIEKTpa aTOMApHOTO
BOZIOpOAA.
2. CexTpbl BOAOPOAOTIO00HBIX aTOMOB.
3. B uem 3akimouaercs npaBuio otoopa’?
4. B yem 3akiouaetcs siBieHue ¢orordpdexra? Buemnuit u BHyTpeHHUN (hoToddhdexT. 3akoH
OunmreitHa 11 porodddexra.
5. YcrpoiicTBo poTOrIeMEHTOB. byIeT 1 TOK HACHIIIEHUs Y Ta30HAMOTHEHHBIX ()OTOSJIEMEHTOB?
6. Kak onpenenstor B pabore nocrossHHyto [lnanka? Kak onpenenuts paboTy BbIxona (eciu
M3BECTHBI 33/IPKUBAIOIINE PA3HOCTH MOTEHIIMAJIOB JUIsl pa3HbIX 4acToT)?
7. YCTpOMCTBO M NPUHIUI AEHCTBUS MOHOXpOMATOpA.
8. OneHKa NorpemHocTell N3MEPEHHS.
JIABOPATOPHAS PABOTA Ne 3
MN3YYEHUE CIIEKTPA BOAOPOJA C IOMOIIBIO
MOHOXPOMATOPA



1. Haueptuth Monenb aToma renusi. Uto mpeacTaBisieT u3 ce0s ABaXKAbl HOHU3UPOBAHHBIN aTOM
renus?
2. Mogens atroma Pezepdopna. Kakre ocCHOBHBIE OIBITHI TOATBEPIKIAIOT CYIIECTBOBAHUE aToMa?
3. C xakuM YCKOpEHHEM IEKTPOH JABHKETCS BOKPYT siapa?
4. Ilouemy HENpPEPHIBHO U3IYYAIOUINI aTOM COIJIACHO KJIACCUYECKOM TEOPUH AJIEKTPOJIUHAMUKU
JIOJDKEH yrnacTh Ha sapo? Kak o0xoaut 3Ty TpyaHocTs Teopust bopa?
5. CdopmynupoBary moctynatel bopa. Kakumm  skcnepuMeHTaIbHBIME  (pakTOpaMu
HOJTBEPXKIAIOTCS 1ocTynatsl bopa?
6. PaccunTaTh NOTEHUMANBHYIO U IIOJHYIO SHEPTUU BOJLOPOAOIIOA00HOIO aTOMA.
7. BeIBeCTH BbIpaXKEHHE YAaCTOThI U3IY4YE€HUS aTOMa BOIOPOJA.
8. CnextpanbHble cepun. OOBsSCHEHNE CIEKTPAIBHBIX CEPUIl C TOUKH 3pEHHsI KBAHTOBOM TEOPHH
aToma.
9. Kak onpenensiercs nmocrosinHas Punodepra B pabote?
10. I[Tpunnun aerctBus MoHOXpomaTopa YM-2 U €ero yCTpoucTBo.
11. Kak mporpaaynpoBarh ClieKTpockon?
JIABOPATOPHAS PABOTA Ne 6
ONPEAEJIEHUE COAEPXKXAHUSA KAJIUA B COJIAX
PAJMOMETPUYECKUM METOAOM
. CocTtaB aTOMHOT0 si/ipa. XapaKTEpUCTUKH COCTABIISIIOIINUX €TI0 YaCTHII.
. CMBICT IOPAIKOBOIO HOMEpA 3JIeMeHTa B Tabuule MenzaeneeBa. MaccoBoe UUCIIO 3JI€MEHTA.
. Uro Takoe n30ToImbI?
. UTo noHnMaeTcs noJ| paJiOaKTUBHBIM pacnagoM?
. Bunipl paanoakTHBHOrO pacmaja, paBuiia CMEIICHHUS.
. 3aKOH paJIMOaKTUBHOIO pacnaja.
. Uro Ha3pIBaeTCs aKTUBHOCTBIO PAIUOAKTUBHOTO JIEMEHTA?
. Uro Takoe nepuoj noiypacnajia?
B -pacmam. Otkyma OepyTcs SJIEKTPOHBI TpU  [B-paguoakTmBHOM pacmane. [IpuBecTu
npuMepsl  [-pacnaja.
10. IIpuHnun nelcTBUs CUMHTHIIISALMOHHOTO CUETYHKA.
11. Ilpunnun aevictBus ¢poTtoanekTpoHHoro (PDY) ymMHOKHUTENS.
12. Kak paccunTaTh NPOLIEHTHOE COACPKAHUE KaJlus B COJIU?
JIABOPATOPHAS PABOTA Ne 7
COOTHOUIEHUE HEONPEJAEJEHHOCTEM JJIs1I ®OTOHOB
1. Judpakuus ot menu. Y ciaoBue MaKCUMYMOB U MUHUMYMOB. [llupuHa rmaBHOro MakcuMyma.
[Toka3arb Ha pHCYHKax M TIpaduKke HM3MEHEHUs HHTEHCUBHOCTH BBIIIEIIIETO CBETa OT
pPacCcTOSHUA IO OCEBOM JIMHUU Ha 3KPaHe, OT yIJia PacCesiHUSL.
2. 3anucaTh COOTHOLIEHHE HEONPEAEICHHOCTEN U1 BOJIH. [Tosichuts Ha rpaduke
pacnpenesieHie UHTEHCUBHOCTH 110 YIJIaM JIJIA LIEJIe  pa3sHON IIMPHUHBI.
3. 3anucarb M MOSCHUTH COOTHOLIEHHE HEONPEIEICHHOCTEN INpU KBAaHTOBOM XapakKTepe
AIIEKTPOMArHUTHOTO HU3ITyYEHUSI.
4. 3anucarb U NOSICHUTH COOTHOILIEHUE HEOIIPEIETICHHOCTEH JIUIsl YaCTHLI.
5. OOBACHUTDH YCTPOWCTBO YCTAHOBKH M X0/ pabOThI, paccka3aTh O METOANKE U3MEPEHUI.
JIABOPATOPHAS PABOTA Ne 8
OINPEJEJIEHUE IIIUPUHBI 3ATTIPEIIIEHHOM 30HBI
IMOJYITPOBOJHUKOB
1. Ctpoenne aroma. DHEpPreTHYeCKre YPOBHU aTOMOB.
2. KBanToBble uncna. Ux puznueckuii cMpIci.
3. IIpuHIUII 3aN0JHEHUS] YHEPTETUYECKUX YPOBHEW aTOMOB.
4. 30HHasA CTPYKTypa DHEPreTUUYECKUX YPOBHEU TBEPABIX TEIN.
5. YeM OTAMYArOTCS TTOJIYITPOBOTHUKH OT METAUIOB U TUAJICKTPUKOB?
6. OHeprus Pepmu.
7. Ilpupoaa HocuTeNel 3apsaa B MOJYIPOBOJHUKAX.

© 001N AWM~



8 .ONEeKTPONPOBOAHOCTH MOITYIIPOBOJIHHUKOB.

9. 3aBUCHMOCTb 3JIEKTPOIIPOBOIHOCTH MOIYIIPOBOJHUKOB OT TEMIIEPATyphI.

10. Kak onpenenuTs MUPUHY 3allpeIieHHON 30HbI? B Kakux eqnHuIax oHa usmepsercs?
11. Yto Takoe Tepmope3uctop?

1)
2)
3)

4)

5)

6)

ATOMHAS ®U3UKA.
OPU3NKA ATOMHOTI'O AAPA U DJIEMEHTAPHbBIX YACTHI]

Bonpocsel ko/utokBruyMma 1.

1. Ilpenmer u 3agauu pazzaena «Pu3nka aroma U apar.
2. ATOMHO-MOJEKYJISIPHBIE MACIITaObI.
3. Kmaccuueckast kapTuHa MuUpa H  HEOOXOIUMOCTh BBEICHHS KBAaHTOBBIX

MpEICTaBICHUH.
4. Teopus aroma Bogopoa o bopy.
5. Omnmwit Pesepdopna.
6. Snepnas (mmaHeTapHas) MOJICIb aTOMA.
7. Jluneiyatsblil crieKTp aToMa BOJIOPO/A.
8. Tlocrynatsl bopa.
9. OmnbiTel @panka u ['epua.
10. KopryckynsapHO-BOJITHOBOH JTyaIi3M CBOICTB BEIIECTBA.
11. Bosinbl ae bpolins u HEKOTOphIE X CBOMCTBA.
12. CooTHOIICHHE HEOTPEACICHHOCTEH.
13. BonHoBast pyHKINS U €€ CTaTUCTUYECKHUI CMBICIT.
Bonpocs! ko10KkBHYMA 2.
1. BonnoBas pyHKIHS U €€ CTaTUCTUYECKHUI CMBICIL.
2. TInOTHOCTH BEpOATHOCTH. YCIIOBHE HOPMHPOBKH BepositHOcTei. [IpuHium

CYTEPIO3UIIIH.

3. Obmee ypapaenue Ilpenunrepa. Ypasuenue Illpenunrepa uisi CTalMOHAPHBIX
COCTOSIHUH.

4. TlpuHUMI OPUYMHHOCTH B KBAHTOBOW MEXaHHUKE.

5. JIBmxeHue CBOOOIHOMN YaCTHIIBI.

6. Yactuma B OJHOMEPHOH MNPSMOYrOJHHON <«ITOTEHIIMAILHOW siMe» C OECKOHEYHO

BBICOKMMHM «CTEHKaMM».
7. JlunelHbIN TApMOHMYECKUN OCLMIUIATOP B KBAHTOBOM MEXaHUKE.
8. ATOM BOJIOpOJa B KBAHTOBOW MEXaHHKE.
9. Pacmeruienue criekTpanbHBIX THHAN. DPdexTsl 3eemana u Llltapka.
10. Crnextp aToma Bogopoza. IlpaBuio or6opa.
11. Cnun snextpona. CHMHOBOE KBaHTOBOE YHCIIO.
12. ITpuHIMI HEPA3TUYUMOCTH TOXKIECTBEHHBIX YyacTUll. DepMUOHBI U OO30HBI.
13. Ipunmun [aynn. Pacipenenenne 3eKTPOHOB B aTOME 1O COCTOSTHHSIM.
14. Tlepuoauueckas cucremMa 31eMeHTOB MeHieneeBna.

KauecTBeHHBbIC 321a4H
3aBUCHUT JM paclpe/esieHe YHEPreTHYeCKUX YPOBHEN OT (pOpMBbI MOTEHIIMATBHON SMbI?
OTBeT NPOMILTIOCTPUPOBATH.
[IpaBuna KBaHTOBaHHMS OPOUTAIBLHOIO MEXAaHHYECKOT0O M COOCTBEHHOI'O MOMEHTOB
UMITyJIbCa 3JIEKTPOHA U X MPOEKIUH Ha HalpaBiIeHHE BHEUTHETO MAarHUTHOTO MOJIS.
[Touemy atom BOJOpO/Aa MOXKET UMETH OJHY U Ty € 3HEPIUI0, HAXOJACh B PA3IUYHBIX
COCTOSTHHSIX ?
CKOJIBKO 3J€MEHTOB MOXET OBITh B aToMe, Y KOTOPOIO B OCHOBHOM COCTOSIHUU
3anonHeHbl K- u L-060m0uku, 3S-mogo6onouka u JiBa 3JeKTpoHa B 3P-mogobonouke?
Yro 310 32 aTOM?
B yem oTiamune KBaHTOBO-MEXaHMYECKOI'O M KJIACCUYECKOTO ONMMCAHUS TAPMOHHYECKOTO
ocuaTopa?
KakoB kBaHTOBO-MEXaHUYECKHUI CMBICI TIEPBOT0 OOPOBCKOTO paamnyca’?



7) Yo onpenenseT KBagpaT MOy BOTHOBOW (QYHKITHH?

8) MosKeT 1M YacThIla HaXOJUTHCS Ha JIHE «IOTCHIMAIBHON sIMbI»? Ompenensercs Iu 3TO
dbopmoit siMbI?

9) Uemy paBHa pa3HOCTb YHEPTUil MEXIy 4 U 2 SHEPreTHUCCKHMMH YPOBHSIMHU KBaHTOBOTO
ocruuaTopa?

10) B yuem oTiin4re MOHMMAHHS PUYMHHOCTH B KJIACCHYECKON M KBAHTOBOW MEXaHUKe?

11) KakoBa HaWMEHbIIIAs SHEPIHsl YACTHIBI B <«ITOTCHIHAIBHOW sSME» C OCCKOHEYHO
BBICOKHMH «CTEHKaMMU»?

12) IToyemy KBaHTOBasi MEXaHHKa SIBJICTCS CTATUCTUUCCKOM TEOpHE?

13) ®duznveckuii CMBICT KBAHTOBBIX YHCEN: TJIABHOTO, OPOMTAIBHOrO ¥ MarHuTHOrO. Kakue
3HAUEHUS] OHU MOTYT IPUHUMATH?

14) Kakrie KBaHTOBbIC YHCIa HWMEET BHEIIHUIM (BAJCHTHBIA) OJJIEKTPOH B OCHOBHOM
COCTOSIHUM aToMa HaTpus?

15) Kak u3MeHminach Obl CTPYKTypa JJIECKTPOHHBIX OOOJOYEK aToOM, €CIIH ObI SJIEKTPOHBI
ObLTH HE (hepMHUOHaMU, a 0030HAMH?

16) Banucarh 3IEKTPOHHYIO KOHGHUIYpalUIO IS aTOMOB: HEOHA, HHKEs, TepMaHus,
KoOasbTa.

17) KakoBbl Bo3MoxHbIe 3HaueHust | 1 Ml gt rimaBHOro kBaHTOBOrO umciia N=5? CKoJIbKO
Pa3IUYHBIX COCTOSIHUM COOTBETCTBYET N=47

18) Bonblile WM MEHbBINE SHEPrHs YACTHIIBI, HAXOMAIICHCS B «IIOTCHIMAIBLHON sAME» C
OCCKOHEYHO BBICOKMMHU «CTEHKAMH», B COCTOSHUU C N=3 TI0 CPAaBHEHUIO C COCTOSHUEM
n=1? Bo ckoibko paz?

IlepeueHsb TE€M i1 KypCOBOM PadOTHI:
CTpykTypa u (pHu3nUecKrue CBOWCTBA MOJIUMEPOB.

Kommo3uimonnsie MaTepuaibl OCHOBE MOJTUMEPOB: CTPYKTYpa U (PU3MUECKHE CBOMCTBA.
Crapenue nMoiMMepoB U MpodiieMa uX yTHIN3AlUH.

HwbdheE

VYraeponHble HAHOCTPYKTYPHBIE MaTepHallbl: CTPYKTypa, (U3M4YecKHe CBOMCTBa,
NIOJTy9YEeHUE U TPUMEHEHHE.

5. JluHamuKa OJMHOYHOM KaIuld B ra30BOM MOTOKE.

6. Dddext Xoma u ero MpuMEHEHHE.

7. Jlucmepcus cBera.

8. ActepouHas ONaCHOCTb. AHAJIN3 MMyTeH 3aIlMUTHI.

9. Uznyuenue u criekTpbl. CIEKTpaJIbHBINA aHATIU3.

10. DyIeKTPOTPOBOTHOCTh MATEPHAJIOB.

11. IToreHIIMOMETPUYECKUI METO]T UCCIIEIOBAHUS CPEI.

12. Kunkoctu. [ToBepXxHOCTHOE HATSKEHUE.

13. U3mepenne muaIIeKTpHIeCcKOr MPOHUIIAEMOCTH KOMIIO3UTHBIX MaTEPUAIOB.

14. PacdeT MUAIIEKTPHUYECKON IPOHUIIAEMOCTH KOMIIO3UTHBIX MaTEPUAIIOB.

15. TornomeHue 31€KTPOMAarHUTHBIX BOJIH CIIOMCTBIMU CPEIaMHU.

16. Peanu3anus meToaa Matpui nepenoca B Maple.

17. MopenupoBaHrue B3aUMOJEHCTBUS AJIEKTPOMArHUTHOM BOJHBI C KOMIIO3UTHBIM
MaTepHaJIOM.
18. ®u3nveckre OCHOBHI U BO3SMOXXHOCTH METO[a PEHTTC€HOCTPYKTYPHOTO aHATN3a.

19. ®usnveckre OCHOBHI U BO3MOXXHOCTH CHEKTPOPOTOMETPUIECKOTO METO/IA aHAJIH3a.
20. ®uznyeckre 0OCHOBBI M BO3MOKHOCTH METOJIa pEHTTEHOCHIEKTPAIbHOTO ~ aHAJIN3a.
21. Marnerokanopuueckuit 3 dekr.

22. TermmooOMeH MPpU KameTbHON KOHICHCAIUH ITapa.

23. MeTo/p HHTEHCU(HKAIIAN TIPOIIECCOB TETNIOOOMEHA.



24. TerutooOMeH npu (a30BBIX MEPEXOAAX.

25. CMeuIaHHbIi TEII000MEH.

26. JleekThl KpUCTAIMUECKUX CTPYKTYp. Tomojorumueckue neeKTsl B YIIEPOIHBIX
MarepHanax.

27. MeTopl HCCIIEIOBAHUS CTPYKTYPBI YIIIEPOJHBIX MAaTEPHUAIIOB.

28. CBepXmpOBOUMOCTb: UCTOPHSL, TIPOOJIEMBI, IEPCIIEKTUBHI.

29. 3akoH OanaHca YHTPOIHUH.



IIpuioxenne 2

7 OueHoYHbIE CPeCTBA JIJIsl IPOBeIeHH s POMEKYTOYHOM aTTeCTALMU

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

CTpyKTypHBIii
JJIEMEHT
KOMIETEHINH

[Inanupyembie pe3ysbTaThl 00yUCHHS

OneHouHbIE CpeCTBA

OIIK-1 CrocobeH npuMEHSTh eCTECTBEHHOHAYYHBIE U OOIIEHHKEHEPHbIE 3HAHUS, METO/Ibl MATEMAaTHYECKOTO aHAJIN3a ¥ MOJICIIMPOBAHUS B 00JIaCTH

podeCCHOHAITb

HOH JIeATeIIbHOCTH

OIIK-1.1

Hcnone3yeT  eCTECTBEHHOHayudyHblE U
OOIIIEMH)KEHEPHBIE 3HAHUS JJIS PEIICHUS
BOIIPOCOB B npodeccuoHanbHOI
NESATETbHOCTH

OIIK-1.2

IIpumenser MeToapl  MaTEMaTHUYECKOTO
aHanm3a " MOJIETUPOBAHHUS JUISt
YIPaBJICHHUS ITPOU3BOJACTBOM U Ka4eCTBOM
noymrpaduuecKon u YIIaKOBOYHOM
MPOAYKIUHN

OIIK-1.3

['oToBUT MaTepuanbl U aHATU3UPYET IS
COCTaBJICHUS Hay4HbIX 0030poOB,
nyOJIuKanui, 0TYETOB

Hepeqenb meopemuuecCKux 60npocos8 K IK3aMeHy:

1.

w

o

©

10.
11.

12.

13.
14.

MarepuanbHast touka. Cuctema orcuera. Tpaekropus, AJUHA IIYyTH, BEKTOD
nepemeneHusi. CKopocCTb.

YckopeHune 1 ero COCTaBIAIoNIME. YITIOBasi CKOPOCTh U YITIOBOE YCKOPEHHE.
3axkonsl HploTOHA. 3aK0H coxpaHeHus umiyisca. LlenTp macc.

MowmeHT uHepuuu. MOMEHT Cuibl. YpaBHEHHE JIUHAMHUKH BpAILATEIBHOIO
JBUKEHUSI TBEPAOTO Teaa. MOMEHT UMITYJIbCa U 3aKOH €r0 COXPaHEHHUS.
OHeprus, pabora, MoltHOCTh. KrHeTHueckas U moTeHIalbHasi SHEPTusl.

3aKoH coxpaHeHMs 3Heprun. Kunerndeckas SHEprus BpallleHuUsI.
INapmonnyeckue konebaHus U X XapaKTEPUCTUKU. | apMOHUUECKUI OCIMILISATOP.
[IpyxuHHBIH, pU3NUeCKUil 1 MaTeMaTUYECKUI MasiTHUKH.

3aryxarouiye 1 BbIHYXICHHbIE KoleOaHusl.

Bonnossle nponiecchl. [IpogonbHble U nonepeyHble BOJHBL. YpaBHEHHE Oeryueit
BOJIHBI. BOITHOBOE ypaBHEHUE. 3BYKOBBIE BOJIHBI.

[TapameTprl COCTOSIHMS TEPMOJUHAMUYECKON CUCTEMBI. 3aKOHBI HAECAIBHOTO Ta3a.
VpaBHenue MenneneeBa-Knanelipona. OcHoBHoe ypaBHeHue MKT. 3akon
Makcseiia 0 pacpeneIeHud MOJIEKYI UI€AJIBHOTO ra3a M0 CKOPOCTSIM.
Pacnipenenenne bonbimana. CpeaHee 4MCIIO CTOJIKHOBEHMM M CpPENHAS JUIMHA
cBOOOAHOTO Mpobera. SBneHus nepexHoca.

Yucno creneHeii cBoOobl. [lepBoe Hayamo TepMoauHaMuKU. TermnoeMKoCTb.
[IpumeHeHne  mepBOro  Hayaja  TEPMOAMHAMUKM K  H30IMPOLECCAM.
Annabatndeckuil ¥ MOJMTPOMIHBII MPOIECCHI.




CTpyKTypHBIii
JIEMEHT
KOMIETEHINH

[Tnanupyemble pe3yabTaThl 00yUSHHS

OneHouHble CpeCTBA

15.
16.
17.

18.

19.

20.
21.
22.
23.

24,

25.
26.

27.
28.
29.
30.

31.
32.
33.
34.

Kpyrosoii nporiecc (1iukir). O6paTumMblie 1 HEOOPATUMbIE TTPOIIECCHI.

Outponus. Bropoe nayano repmoannamuku. Hukia KapHo.

OJNEeKTpUYECKU 3apsAl. 3aKOH COXpPaHCHMsI JJIEKTPHYECKOrO 3apsja. 3aKOH
Kynona. HanpspkeHHOCTB 31ekTpocTarnueckoro nosist. [IpuHnun cynepno3sunuu
AIEKTPOCTATUYECKUX TIOJIEH.

Teopema l'aycca JUISL AIEKTPOCTATUYECKOTO OJSl. [Torenuman
AIEKTpoCcTaTndeckoro  mois. CBA3b  HANPSDKEHHOCTM M IIOTEHLUana
JIEKTPOCTATUYECKOTO MOJIS.

Tunsl guanextpuxoB. HanpsbkeHHOCTh monst B gudiekTpuke. IIpoBogHuku B
AJIEKTPUYECKOM I10JIE.

OJeKTpUUEeCcKas EMKOCTh YEIUHEHHOIO TPOBOAHUKA. KOHIEHCATOPBI.

Cuia u iotHoCcTh Toka. CtoporHue cuiibl. JJ1C 1 HanpsiKeHHE.

3akoH Oma. ConpoTHBIIEHNE IPOBOIHUKOB.

Pabora u momHuocte Toka. 3akoH Jlxoynsa-Jlenma. IlpaBuna Kupxroda s
Pa3BETBICHHON LIEIN.

IlepeMeHHBII TOK Ha Yy4YacTKe IENH, COMAEP)KAIIEM pE3UCTOp, KAaTyIIKy
MHIYKTUBHOCTU M KOHJEHCATOp. MOIIHOCTH, BbIAEIsAEMAas B LIENIN IIEPEMEHHOTO
TOKa.

MarauTHoe 1noJje 1 ero XapakTepucTuku. 3akoH bno-Casapa-Jlamaca.

3akoH Ammepa. JleiicTBe MarHUTHOTO MOJISl HA ABMXKYIIMKCS 3apsf. SIBieHue
JIEKTPOMAarHUTHOM MHAYKLUU. 3akoH Papanes.

NunykTuBHOCTH KOHTYpa. CaMOMHIYKIHs. DHEPTrUs MarHUTHOTO MOJIS.
B3aumuas unaykuus. Tpanchopmaropsl.

Tox cmenienus. YpaBHenus Makcseiia.

OJEeKTpOMarHuTHas BOJIHA U €€ CBOMCTBA. OHEpPrus, UMIYIbC U JaBJICHHE
3JIEKTPOMarHUTHOW BOJIHBI.

Juamarneruku. [lapamaraeruku. @eppoMarHeTUKH.

OcHoBHbI€ 3aK0HBI ONTUKU. [loHOE OTpakeHue.

Tonkue nuH3b1. M300paskeHne NpeAMETOB € ITOMOIIBIO JTUH3.

KorepeHTHOCTh 1 MOHOXPOMATHYHOCTh CBETOBBIX BOJIH. IHTepdepenIus caera.
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35.
36.
37.
38.
39.
40.
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45.
46.

47.

48.
49.

50.

51.

52.

53.

Metoas! HabmtoneHus: uaTepdepenun ceera. MHrepdepeHins ceera B TOHKUX
IJIEHKAX.

[Tpunmun [Noiirenca-Openend. 3oab1 peHens.

Hudpaxius Openenst Ha KPyIJIOM OTBEPCTUH U JIHCKE.

Hudpakius Opaynrodepa Ha OAHOM 1IETH U HA AUPPAKIIMOHHON peIleTKe.
EcrecTBennslii 1 ossipu30BaHHbINA cBET. 3akoH bproctepa.

JIBoitHOE nydenpenomiieHue. Bpamienue miockocTy nosisipu3anuu.

TeroBoe wu3MydeHWE H €ro XapakTepucTuku. 3akoH Kwupxroda. 3akoH
Credana-bonpnmana u cMmeieHust Buna.

Bunsr dporosddexra. 3akonsl BHenHero Gororddexra. YpaBHeHne DHHIITEHHA
JuTs BHENTHero dotorddexra.

Macca u ummynasc (otona. laenenune cera. Dddexkr Komnrona. EnmmHCcTBO
KOPITYCKYJIIPHBIX ¥ BOJTHOBBIX CBOMCTB 2JIEKTPOMArHUTHOTO U3ITyYEHHUS.

Monenu atoma Tomcona u Pesepdopna. JImHeivarslii ciekTp aromMa BOIOPO/A.
CrniekTpasibHble CEpUN aTOMa BOIOPO/A.

[Tocrynarst bopa. OnbiTer @panka u ['epria. Criektp atoma Bozopoza mo bopy.
CootHomienue HeomnpezaeneHHocTel [eisenOepra. BomHoBass ¢yHKius u ee
CTaTUCTHYECKUI CMBICI.

VYpaBuenune Illpenunrepa. Yactuma B OJHOMEPHOW — IPSAMOYIOJIBHOM
«TOTEHIIUAIILHOM sIMe» C 0ECKOHEYHO BHICOKHMH CTEHKaMH.

ITpoxoxieHre YacTUIlbl CKBO3b MOTEHIIMAIBHBIN Oapbep (TyHHENbHBIN 3P deKT).
CocrosHue aToMa BOJOpOJa B KBAaHTOBOM MexaHHke. YpaBHeHue lllpénunrepa
JUIs aTOMa BOAOPOZA U €0 PELICHHUE.

Pa3mep, coctaB u 3apsan aromHoro siapa. MaccoBoe u 3apsigoBoe uncina. Jledekr
MAaccChl U DHEPIHsl CBSI3U S/1pa.

S nepHblie cumbl, X cBOMCTBA. KBAHTOBBIN MEXaHMU3M B3aUMOEHCTBUS HYKJIOHOB
B sAJIpE.

KanenbHast u o6onoueyHast Mofienu sapa, ux 0co0eHHOCTH. «Marnueckue 4ucia
U «Maruyeckue sapar.

PannoaxktuBHOCTh. EcTecTBEeHHass M MCKYyCCTBEHHAsh PaJMOAaKTUBHOCTh. 3aKOH
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PaMOaKTUBHOTO pacnaaa. AKTUBHOCTh PaJHOAaKTHBHOTO BEIIECTBA.

54. Anpda-pacnian. IlpaBmia cMmemeHusi. 3aKOHBI COXpAaHEHHMS TIPU paclaje.
Biaumogeiictue anbgha u3aydeHus ¢ BEIIECTBOM.

55. bera-pacnan, ero Bunbl. [IpaBuia cmenieHus. 3akOHbI COXpaHEHUsSI TIPHU pacriajie.
BsaumogeiicTBre 6eTa U3Iy4eHUS C BEIIECTBOM.

56. Famma w3iydeHue, ero CBoicTBa. ['aMMa-CIIEKTp paJMOAKTUBHOTO JJICMEHTA.
BsaumogeiicTBusi raMma U3Iy4eHHsI C BEIIECTBOM.

S7. SlnepHble peakuMM M UX OCHOBHBbIE TuUMbl. Peakuus nenenus siapa. Llennas
peakuus. TepmosiaepHast peaxiusi.

Ilpumepnsle npakmuyeckue 3a0auu 014 IKIAMEHA:

1.

OnHopoaHblil cTepkeHb Maccot M = 0,5 Kr mojBeIIeH Ha TOPU30HTAIBHOM OCH,
POXOALIeH Yepe3 ero BepXHUil KoHell. B Touky, OTCTOsIIy 0 OT OCH Ha 2/3 UIHHBI
CTEepXKHS, yaapsieTcs MmyJist Maccol m = 6 T, JeTsIas TOPU30HTAIBHO CO CKOPOCThIO
Vo = 10° m/c, u 3acTpeBaeT B HeM. ONpenenuTh CKOPOCTh HUKHETO KOHIA CTEPKHS
cpasy mnociue yuapa.

Ha o6op xoneca B popme ToHkoro odpyda maccor M = 0,4 Kr, KOTOpBIH MOXeET
BpalaThCsl BOKPYT CBOEH OCH, HAMOTAH LIHYpP, K KOHIY KOTOPOT'O MOJBELIEH I'Py3
Maccoi m = 90 r. Ha kakyro BBICOTY OIyCTHUTCS Ipy3 depe3 t = 1 ¢ mocie Havana
JIBUKEHUSI.

Jlorapudpmuueckuii AeKpEeMEHT HEKOTOpoil Kosebmtomelcss cucteMbl A = 0,02.
Omnpenenure, BO CKOJIBKO pa3 YMEHBIIUTCSA HEPTHUs 3TOH KojeOaTenbHON CUCTEMBI
3a BpeMsi, COOTBETCTBYIOLIEE 75 MOIHBIM KOJIEOaHUSM.

B cucreme K' mokoutcs crepkeHb, COOCTBeHHas! ainuHa lp kotoporo paBHa 1 wm.
CrepkeHb pacIoyio’KeH TaK, YTO COCTABISET Yyroi (o=45° ¢ ocbio x'. OnpenenuTsb
muHy | crepxxHs u yron ¢ B cucteme K, eciu ckopocTs v cuctemsl K' oTHOCHTENBHO
K paBna 0,8 c.

MarepuanpHas Touka Maccoi M = (0,2 KT coBepIiaeT TapMOHUYECKHE KOJIEOaHUs IO
3akoHy X = 0,1 cos (nt/2 - n/4) m. HaliT MakcUMalIbHYIO MTOTEHITUAILHYIO SHEPTHIO
TOYKHU.
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10.

11.

12.

13.

Ha nony crouT Tenexka B BUJE JJIMHHON JOCKU, CHA0)KEHHOW JIETKMMHU KOJIECaMH.
Ha onHOM KOHIIE 1oCKHM cTOUT 4enoBeK. Macca yenoBeka M = 60 kr, Macca TIOCKU T=
20 kr. C kakoil CKOpOCTbIO U (OTHOCUTEIBHO 10J1a) OyJIeT JBUIaThCs TEIEKKA, E€CIH
YEJIOBEK TOWJIET BAOJIb JIOCKH CO CKOPOCTBIO (OTHOCHTENHHO ITOCKH) V=1 wm/c?
Maccoii konec npeHeOpeus. TpeHne Bo BTyJIKaX HE yUUTHIBATh.

Bboek cBaitnoro mosora maccoit m;=500 Kr magaeT ¢ HEKOTOPOI BHICOTHI Ha CBAIO
maccoii My=100 kr. Haiitu KIIJT " ynapa 6Goiika, cumras ymap Heynpyrum.
M3MeHeHneM NOTEHIMANbHOM SHEpruy CBau MpH yIrilyOJIeHUU ee peHedpeyb.
I'enuit cmemanu ¢ Hew3BecTHBIM Tra3oM. [lokaszarens aguadaThl MOTYYEHHON cMecU
oka3zazcs paseH 1,38. CKOJIBKO aTOMOB COCTaBIISIIOT MOJIEKYJY HEM3BECTHOI'O rasa
cmecu?

HekoTopoe KoaMuYecTBO reiusi paclIMpsieTcs CHadajga aJuabaTHdecKkd, a 3aTeM
nzobapuyecku. Koneunas temmneparypa raza paBHa HayanbHOM. [Ipu agnabatHOM
pacmMpeHuH ra3 coBepmms paboty, pasHytro 4,5 k/[x. Hapucyiite rpaduk
nporuecca. Kakoe koanuecTBo TEMIOThI MOTJIOTUI a3 3a BECh Ipoliecc?

Cwmemanu Bogy Maccoit mp=5 kr npu temneparype T1=280 K ¢ Bogoit maccoit my=8
kr nipu temneparype T»=350 K. Haiitu usmenenue AS sHTponuu, NpoucXosiiee
IIPY CMELIMBaHUH.

WneanbHblil 1ByXaTOMHBIA ra3, coJEpsKalllil KOJWYECTBO BeliecTBa v=l Mosib U
Haxongmuics noa gasiueHueM p1=0,1 MIIa npu remnepatype T1=300 K, narpesatot
IpU  TIOCTOSIHHOM o0Bbeme A0 naBieHuss p;=0,2 MIla. Ilocnme »storo ras
M30TEPMHUYECKH PACHIMPHIICS JI0 HAYAJIbHOTO IaBJICHUS U 3aTeM N300apHO ObLI CKaT
10 HavyanbHOro oobeMa V. [loctpouts rpaduk nukia. OnpeaenuTs TEPMUUECKHMA
KITJ n nukia.

OxuHaKoBBIe YacTHIBl Maccoii M=10"" r kaxxas paclpenesieHsl B OTHOPOAHOM
IpaBUTAlMOHHOM MoJie HanpsbkeHHOCcThio G=0,2 MxH/kr. OnpeaenuTs OTHOIIEHNE
M1/M; KOHUEHTPAaUMN YacTHUIL, HaXOJSAIIMXCS Ha SKBUIIOTEHIUMAIbHBIX YPOBHSX,
oTcTosMX Ipyr oT apyra Ha Az= 10 m. TemnepaTtypa T BO BCeX CIOSIX CUMTAETCS
0IMHaKOBOM 1 paBHOU 290 K.

Onpenenure, Npu KakoW TeMmIeparype rasa, COCTOAIETO M3 CMECH a30Ta H
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14.

15.

16.

17.

18.

KHCIIOPO/ia, Hanboyiee BEPOSATHBIC CKOPOCTH MOJICKYJ a30Ta M KHCIoponaa OyayT
OTIUYAThCS JPYT OT apyra Ha Av = 30 m/c?
3Has  (YHKIUIO pachpeieieHUus] MOJEKYJI [0 CKOPOCTSIM B  HEKOTOPOM
T PPN
MOJICKY/ISIPHOM ITy4YKe =— -
2k?T? 2kT

, HalTH BBIPpAXKCHUA 1A

HauboJsee BEPOSITHON CKOPOCTHU V.

JIBa OIMHAKOBBIX NPOBOAAIIMUX 3aPSDKEHHBIX 1Iapa HAXOAATCSA HA pacCTOSHUU =60
cM. Cuita orrankuBanus Fi mapos pasHa 70 MxH. I1ocne Toro kak mapsl npuBesu B
CONPUKOCHOBEHME W YyJAIWJIU JApPYyr OT JApyra Ha IpEKHEe pacCTOsSHHE, CHIIa
OTTaJKMBaHUs Bo3pocia u ctana paBHor F,=160 MxH. Berunucnuts 3apsanst Q1 u Qy,
KOTOpBIE OBUIH Ha IIapax JI0 UX COMPUKOCHOBEHUH. JlMaMeTp mapoB CYUTATH MHOTO
MEHBIINM PACCTOSHUS MEXIY HUMH.

JIBe TOHKOCTEHHBIE KOHIIEHTpudeckue cepsl ¢ paaunycamu R1 = 0,2 mu Ry = 0,4 m
HECyT Ha cebe 3aps/ibl ¢ MOBEPXHOCTHBIMU IUIOTHOCTSMHU G1 = | KM i op = 3
HKi/M?  COOTBETCTBEHHO. [IpocTpaHcTBO MeXAy HHMMH 3alOJIHEHO Cpeiou ¢
JUDJIEKTPUYECKON IPOHULAEMOCTBIO € = 2. YeMy paBHa HanpsHKEHHOCTD
AIIEKTPUYECKOTO MOJISI B TOYKAX, OTCTOSILUX OT

neHTpa Ha paccrosiHusd 1 = 0,1 mur, = 0,3 m. i fi

B cxeme, nzo0OpaxenHoit Ha pucyske, €,=10,0B,

£2=20,0 B, £5=30,0B, R;=1,0 Om, R;=2,0 Om, Ry= i e
3,0 Om, R4=4,0 Om, Rs=5,0 Om, R¢=6,0 OM u 3
R;=7,0 Om. BHyTpeHHee COINpPOTHBIECHUE £1 £z Rs

HCTOYHUKOB TpeHedpexumo Maino. Onpenenure

BEJIMYMHBI TOKOB BO BCEX Y4YacTKax LENH U

paboTy, COBEpPIIEHHYIO BTOPHIM HCTOYHUKOM 32 MTPOMEKYTOK Bpemenu At=0,1 c.
Konnencarop noakitodeH k 6arapee ¢ 9/1C € =8 B 1 BHyTpeHHUM COIIPOTHBIICHUEM
r =2 Owm kak nokaszaHo Ha pucyHke. Compotusnenue pe3uctopa R = 2 Owm. Kakoit
JOJDKHA OBITh €MKOCTh KOHJEHCATOpa, YTOOBI MOCIE 3aMBIKAHUS KIII0Ya SHEPTHs
KOHJIEHCaTopa yMeHbmmiach Ha 48Mk/Jx?
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19

20.

21.

22.

23.

24,

25.

.Ilo koHTYpy, H300pa€HHOMY Ha pPHCYHKE, HUIET TOK CHJION |
[I=100A. Omnpenenutb MarHUTHY0 UHAyKUMio B moms,
CO3/1aBaeMyI0 3TUM TOKOM B Touke O. Paamyc u3orHyroit yactu
KoHTypa paBeH R=20 cm (O-1eHTp KpUBHU3HBI KOHTYpa), a yroi :
0=60". :
B nocrossHHOM MaraHuTHOM 1osie ¢ uHaykuuen B = 5 Tn naxogurcs :
3aMKHYTBIM IPOBOAALINN KOHTYp, IJIOLIA/lb KOTOPOI'O MEHSAETCS 110
3akony S(t) = (4 + 0,2t) M. Yemy paBua 3/1C UHIYKIIUA B MOMEHT
BpeMeHH t = 5 C, eClIM KOHTYp pacHoJIOK€H TaK, YTO IPOHU3BIBAIOLIUI €ero
MarHuTHBIN MOTOK, MaKCUMAaJICH?

[lepnienaukynapHo MarHUTHOMY Moo ¢ uHAykuued B=0,1 Tn Bo3OyxaeHO
aNeKTpuuecKoe mose HampspkeHHocThio E= 100 xB/M. IlepnenaukynspHo obonm
MOJISIM JIBUJKETCS, HE OTKIIOHSACH OT MPSMOJMHEMHOW TPAaeKTOpPUHU, 3apsiKEHHas
4acTHUIa. BEIYUCIUTD CKOPOCTH L YaCTHIIHI.
Hcrtounuk S ceeta (A=0,6 MKkM) U TUTOCKOE 3epKano M
pacmojoXkeHbl, Kak moka3zaHo Ha puc. 30.7 (3epkaio
JInotina). Yro Oynet HabmomaThesl B Touke P skpana,
rae cxonsarcs ayun SP u SMP, — cBeT unu TeMHOTa,

ecrmu [SP=r=2 m, a=0,55 v, [SM|=|MP|? Pue. 30.7
MC)KI[y ABYMs TIIOCKOIIApaJINICJIbBHBIMA  CTCKIIIHHBIMU  THNTACTUHKAMU  ITOJIOKHIIN
OYCHb TOHKYIO ITPOBOJIOYKY, PAaCIIOIOKCHHYIO napajajiCJIbHO JINMHUHN

CONPUKOCHOBEHUS IJIACTHHOK M HaXOJSIIyIOCs Ha paccrosiHuu |1=75 mMm ot Hee. B
oTpakeHHOM cBeTe (A=0,5 MKM) Ha BepXHel MJIaCTUHKE BUHBI HHTEP(EPEHIINOHHbBIE
nosiocel. Omnpenenuts nuaMeTp O MONMEPEYHOrO CeueHHs IMPOBOJOYKH, €CIU Ha
NpoTsbKeHUH a=30 MM HaCUMTBIBAETCSI M=16 CBETJIBIX MOJIOC.

C nomorpio Au(paKIMOHHOHN PeIeTKH ¢ meproaoM d=20 MKM TpeOyeTcs pa3pennTh
ny6ner Hatpus (M=589,0 HM 1 A,=589,6 HM) B ciekTpe BToporo nopsaaka. [Ipu kakoit
HavMeHbIIel JrHe | peneTkn 370 BO3MOXKHO?

Ha nytu 4acTU4YHO-TIOJIIPU30BAaHHOIO CBETA, CTENEHb MoJspu3auuu P KOTOporo
paBHa 0,6, MOCTaBWIN AaHAJIU3aTOpP TAaK, YTO MHTEHCHUBHOCTH CBETA, MPOIIEIIIErO
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26.

217.

28.

29.

30.

31.

32.

33.

4yepe3 Hero, crajga MAKCUMaJIbHOM. BO CKOJIBKO pa3 yMEHBIINUTCS MHTEHCUBHOCTH
CBETa, €CJIM MIOCKOCTh MPOITYCKaHUs aHAIN3aTOpa MOBEPHYTh Ha yroi o =30°?

B cnekTtpe n3nydeHus OrHeHHoro mapa paaumycoMm 100 M, BO3HMKAOLIETO IIpU
AJIEPHOM B3PbIBE, MAKCUMYM SHEPTUH U3ITyYEHUS IPUXOAUTCS HA JUTMHY BOJIHBI 0,289
MkM. KakoBa temmepartypa mapa? Omnpenenure MakCUMalbHOE PacCTOSHHE, Ha
KOTOPOM OYAYT BOCIUIAMEHSITHCS JICPEBSIHHBIEC TIPEMETHI, €CIIM WX TOTJIoNIaTeIbHas
crocoGHOCTs paBHa 0,7, a Temnota Bociiamenenns 5 Jhx/cm’. Bpems U3IIy4EHUs
pHHSTH paBHBM 107c.

VYenuHEeHHBI HIUHKOBBIM MIApUK painycoM | M HaXOIUTCS B BAKYYME U IMTEIBHOE
BpEMs OCBEIIACTCS YIbTPA(QHOICTOBBIM H3ITYYCHHEM C JUIMHON BOJHBI 0,25 MKM.
OnpeaenuTs YUCI0 HEOCTAIOIIUX 3JIEKTPOHOB B 00bEMe LIapuKa.

®ortoH ¢ sHeprueit 0,28 MaB B pe3yinbTare paccesHUs Ha IOKOUBIIEMCS] CBOOOHOM
AJIEKTPOHE YMEHBIINI CBOIO dHEpruto A0 133,7 k»B. Haiitu uMnynsc 1 HarpaBJieHHE
pacnpocTpaHeHHs 3JIEKTPOHA OTJAuH.

ITorox sHeprum @D, H3Iy4aeMblil 2JI€KTpUYecKod sammoi, paseH 600 Br. Ha
paccTosiHUM I = 1 M OT JIaMIIbl IEPHEHIUKYIISIPHO MaJA0LIUM JIydyaM pacioIoKeHO
KPYTJIoe IIOCKOE 3epKajblie auameTpoM d=2cm. [IpuHuMasi, 4TO H3ITy4YeHHE JTaMIIbI
OJIMHAKOBO BO BCEX HAMNPABJIEHUSAX U YTO 3€pKaJblie IOJTHOCTHIO OTpa)KkaeT
na/IalolINii Ha HETO CBET, ONPEIeNIUTh CUTy F CBETOBOro /aBjeHUs Ha 3epKablie.
Ha ocnoBe Teopun atoma bopa HailT UMIyJIbC AJIEKTPOHA B aTOME BOJOPOAA, €CIIU
MHAYKIUS MarHUTHOTO MOJISl, CO3JaHHOIO MM B LIEHTpE OpOMTHI NpU BpallleHHUH,
paBna 0,39 Ti.

Bo ckonbko pa3 u3mensercs 1eopoiseBckast JUIMHA BOJIHBI 3JIEKTPOHA MTPU MEPEX0/Ie
€ro B aTroMe BOJAOPOJa M3 OCHOBHOTO JHEPreTUYECKOTO COCTOSHHS B II€pBOE
BO30YXJIeHHOE?

U3 Teopun bopa ai1g atoma Boiopo/ia ciefyeT, YTO CTallMOHAPHBIMU IS QJIEKTPOHOB
aToMa SIBJISIFOTCS TaKKe OpOUTHI, Ha JJTMHE KOTOPBIX YKJIAJBIBAETCS 1I€TI0€ YUCIIO JAITHH
nedpoitneBckux BoJH. Mcxons W3 3TOro, HaluTe YHUCIIOBbIE 3HAYEHHS] MOMEHTA
UMITYJIbCa 3JIEKTPOHA B aTOME BOJIOPO/ia Ha MEPBBIX TpeX OOPOBCKUX OpOHUTaX.
OJEKTPOH B aToMeé BOJIOPOJAA OMMCHIBAETCS B OCHOBHOM COCTOSSHUU BOJHOBOM
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34.

35.

36.

37.

byuknueit y(r) = Ce™ OmnpenenuTh OTHOLICHHE BEPOSITHOCTEH 1/, MpeObIBaHUS
aeKTpoHa B chepudeckux ciosx tommuHoi Ar = 0,01 a u paguycamu r1 = 0,5 a u
r,=1,5a.

bonbHOMY BBenM BHYTPUBEHHO pacTBOp oObemom 1 oM’ coJieprKamuit
HCKYCCTBEHHBIM PagloU30TOI HATPUs ;Na akTHBHOCTBIO Ag=2000 ¢!, AkTMBHOCTB
KpoBH 00BeMoM 1 cM®, B3siToii uepes 5 gacos, okasanachk A =0,27¢™. Haiinure 06bem
KpoBH uenoBeka. [lepros moiypacmnana ucnoiabp3yeMoro u3oTomna paseH 15 yac.
Oueprus cBs3u E. siapa, cocrosiiero U3 AByX IpOTOHOB U OAHOIO HEHTPOHA, paBHA
7,72 M3B. Onpenenuts Maccy My HEUTPAIBHOTO aTOMA, UMEIOLIETO 3TO SAIPO.

Bo ®pannun Ha4aTo CTPOUTENHCTBO MEXKIYHAPOIHOTO TEPMOSIIEPHOTO peaKkTopa, B
KOTOPOM MPEANOJaraeTcsi NOBOJUTh YIPABIAEMYIO PEAKIUIO H2+ 1H? B KOTOpO
oOpa3yercss WU30TOI Teluss M HEeUTpoH. Kakylo MomrHOCTh OyAeT WMETh TaKou
pPEaKTop, €cIu B HEM OyJIET «BBITOPATh» 1 MT TSKEJIOro BOAOPOJA B CEKYHTY?
Anbda yactuna ¢ kuHermdecko sHeprued K = 5,3 MsB B030yxmaer peakiuio
9Be(()t,n)lzc, sHeprusi kotopoit Q=5,7 M»1B. HailTu KHHETHYECKYI0 DHEPTHIO
HEWUTPOHA, BBUIETEBIIIETO MO/JI IPSIMBIM YTJIOM K HAIPABJICHUIO IBUKCHUS 0.-4ACTHUIIBI.

Ilpumepnvie nabopamopnvie pabomuoi:

1. TlpumeHeHHe 3aKOHOB COXpaHEHHUs AJIS ONPEeNIeHUs] CKOPOCTH MOJIeTa MyJH

2. OmpeneneHre MOMEHTOB WHEPUUHU TEJI C TOMOIIBI0 KPYTHJIBHOTO MAasTHHKA.
IIposepka Teopemsl IllTelinepa

3. HccrenoBanue BpamaTeabHOTO ABMKEHUS TBEPOTO TEJIa BOKPYT HETIOABIKHON

ocH

Ornpeenenne XxapakTePUCTHK 3aTyXaloMUX KoueOaHuii (PrU3NIecKoro MassTHHKA

Omnpenenenne CKOPOCTH 3ByKa B BO3AYXE METO/IOM CTOSYEN BOTHBI

N3ydeHne cTaTUCTUYECKHUX 3aKOHOMEPHOCTEN

Omnpenenenue ko3 uiimenTa BI3KOCTH BO3TyXa

Omnpenenenue nokaszatens aanadarel metonom Kinemana u Jlezopma

HccnenoBanne W3MEHEHHs TeMIepaTypbl B aJuabaTHYecKOM Ipolecce u

onpeneneHue kodbdunmenta [lyaccona

©ooN O
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[IpoBepka 3akoHa BO3pacTaHUsl SHTPOIIMK B HEPABHOBECHOU CUCTEME
DKCIEePUMEHTAIBHOE OIPEIeNIEHUE ra30BOM MOCTOSHHOU

HccnenoBanue 351€KTPOCTaTUYECKOTO OIS C TOMOLIBIO 30H]1a

N3mepenue 31eKTpoABUKYILIEH CHUIIbl HICTOYHUKA TOKA

[lyHTHpOBaHNE MUILTMAMIIEpMETPa

N3mepenne eMKOCTeEM METOJOM MOCTUKOBOM CXEMbl M pacyeT EMKOCTHBIX
CONPOTHUBIICHUH B LIETISIX IEPEMEHHOT0 TOKA

N3ydyenue pe3oHaHca HaNpsHKEHUN U ONpEAEsIEHUE WHIYKTUBHOCTU METOJOM
pe3oHaHca

OnpeneneHne MHAYKTUBHOCTM KATYIIKM W MarHUTHOM IPOHULIAEMOCTHU
(beppoMarHuTHOTO Teja

Omnpenenenne paguyca KPUBU3HBI JIMH3BI U MOJIOCHI MPOITYCKAHUS CBETO(MIBTPA
¢ moMo1ero koiserr Herotona

HNutepdepomerpuueckue n3mMepeHust Ha ocHoBe ombiTa FOHTa

OmnpeneneHne reoMeTpUYECKUX Pa3MepOB MpU oMoy Ounpusmsl Openens
Omnpenenenue JUIMHBI CBETOBOM BOJIHBI M XapaKTEPUCTHK AUPPAKIMOHHON
peleTKH

Onpenenenne KOHUEHTPAMU PacTBOPOB caxapa U MOCTOSSHHOM BpaIlieHUs
N3zyuenne BHemHero ¢porodddexra u onpeaencHue nocrosHuoi [lnanka
N3yuenue 3akoHOMepHOCTEN anbda-pacnaga

N3ydyeHne ramMmma-crieKTpa paJuoakTUBHOIO HCTOUYHUKA

OnpeneneHnne MakCUMalbHOMW dSHepruun Oera-yacTUll M UACHTU(DUKAINH
paZAMoOaKTUBHBIX ITPENAPaTOB

0) Ilopsiiok npoBeaeHUsI MPOMEKYTOYHON aTTECTALUM, TOKA3aTEeIU U KPUTEPUH OLICHUBAHMS:

IIpomexxyrounass arrecranus 1o AUCHUIUIMHE «DHU3UKa» BKIKOYACT TEOPETUYECKHUE BOIPOCHI, IO3BOJIIOIIME OLEHUTH YPOBEHb YCBOCHUS
00y4arolMMUCs 3HaHUH, U TPaKTUUECKHE 3a/IaHus, BBIABIIAIONINE CTETIEHb C(OOPMUPOBAHHOCTH YMEHUHN U BJIaJICHU, TPOBOAUTCS B (pOpME dK3aMEHa.

DK3aMeH 110 JaHHOM IUCIUILTMHE POBOAMUTCS B YCTHOM (hopMe 1Mo 3K3aMEeHaMOHHBIM OnjieTaM, KaxX bl U3 KOTOPBIX BKJIIOYAET 2 TEOPETUYECKUX

BOIIpOCa U OJJHO IMMPAKTUYCCKOC 3a/laHUC.




IToka3aTe/iu 1 KPUTEPHH OLIEHMBAHUS IK3aMeEHa:

— Ha OLIEHKY «OTJMYHO» (5 0amioB) — 0OydaroLIHiics IEMOHCTPUPYET BBICOKUI ypOBEeHb C(HOPMUPOBAHHOCTH KOMIIETEHIIUH, BCECTOPOHHEE,
cHCTeMaTH4YeCcKoe 1 ITyOOKOoe 3HaHHEe yueOHOTr0 MaTepraa, CBOOOIHO BBITIOIHACT IPAKTUYECKUE 3a1aHHsL, CBOOOIHO ONIEpUPYET 3HAHUAMH, YMEHHUSIMH,
MPUMCHACT UX B CUTyallUAX MOBBIINIEHHOM CIIOKHOCTH.

— HA OIICHKY «X0pouio» (4 Oamia) — 00ydJaromuiicss AEMOHCTPUPYET CPEJHUN YPOBEHb C(HOPMUPOBAHHOCTH KOMIIETEHIMI: OCHOBHBIC 3HAHMUS,
YMCHUA OCBOCHBI, HO JOITYCKAarOTCA HC3HAYNTCIIbHBIC OH_II/I6KI/I, HCETOYHOCTH, 3aTPYAHCHUS NTPHU aHATTUTUYCCKUX OIICpalUAX, IEPCHOCE 3HAaHUH U YMCHI/Iﬁ
Ha HOBbIE, HECTAHIAPTHBIE CUTYaIHH.

— Ha OIICHKY «yJA0BJIETBOPUTEIBHO» (3 Oaia) — 00yJaronuiics AeMOHCTPUPYET OPOTOBEIA YPOBEHb CPOPMHUPOBAHHOCTH KOMITETEHIIHIA: B X0/I€
KOHTPOJIbHBIX MEPONPUITUH OMYCKAIOTCS OIIMOKH, MPOSBISETCS OTCYTCTBHE OTACIBbHBIX 3HAHHWW, YMEHHI, HABBIKOB, OOYYAIOIIUIICS UCIIBITHIBACT
SHAYUTCIIBHBIC 3aTPYAHCHU A IIPU OIICPUPOBAHHUU 3HAHHUAMU U YMCHUSAMMU ITPH UX IIEPEHOCC HA HOBBIC CUTYyallUU.

— Ha OLEHKY «HeYyAOBJETBOPUTEJBbHO» (2 6amia) — oOydarouuiics AeMOHCTpUpyeT 3HaHUsA He Oozee 20% TeopeTHUECKOro marepuala,
AOIYCKACT CYIICCTBCHHBIC OHII/I6KI/I, HC MOXKCT IMOKAa3aTh MHTCIVICKTYAJIbHBIC HABBIKH PCIICHUSA IIPOCTHIX 3a4a4.

— Ha OLCHKY «HeYI0BJIETBOPUTEIbHO» (1 Oamr) — oOydarommuiics He MOKET IOKa3aTh 3HAHUS HA YPOBHE BOCHPOM3BEICHUS U OOBSCHEHHS
I/IH(l)OpMaIlI/II/I, HE MOXKCT IIOKa3aTb UHTCIIICKTYAJIbHBIC HABBIKH PCIICHUS IIPOCTBIX 3a1a4.



