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JIner akryaauszanuu padoueil mporpaMmbl

Pabouas nmporpamma nepecMoTpeHa, 00cyxaeHa u ogqodpena st peanmsanuu B 2025 - 2026
y4eOHOM roy Ha 3aceqanuu kadeapsl Dusuku

[Ipotokom ot 20 r. Ne

3aB. kadeapoii I[.M.ﬁonryumﬂ

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

[Iporokom or 20 . Ne

3aB. kadeapoii Z[.M.ﬁonryunzm

Pabouas nporpamma nepecmotpeHa, odcyxieHa u ogoopena st peanuszanuu B 2027 - 2028
y4eOHOM roy Ha 3aceqanuu Kadeapslr DOHU3UKU

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

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

IIporokomor 20 . Ne
3aB. kadenpoit JAM. Honrymma




1 Iles1u ocBOCHUS TN CHMILTHHBI (MOYJI51)

Hensimu ocBoeHus IUCHUIUIMHBL (Monynsi) «@Dusuka» SBISIOTCA: NpUOOpETeHHE
CTyJICHTaMH 3HAHHNA 00 OOIMIMX 3aKOHOMEPHOCTSX SIBIICHUU MPUPOABI HA OCHOBE (PU3MUYCCKUX
MPUHIIUIIOB, TO3BOJISIONIMX OPUEHTUPOBATHCS B IOTOKE HAYYHON U TEXHUYECKOW MH(pOpMaLlUU U
00eCcreYnBarOIINX BO3MOXHOCTh WX MCIIOJIH30BAHUS MIPU PEIICHUN MPUKIIAIHBIX 33/1a4, a TAKXKE
B HayyHOM M TPOM3BOACTBEHHON MAEATENbHOCTH; (OPMHUPOBAHUE YMEHUN OINEpUpOBATH
MOHSTHSIMH, 3aKOHAMH ¥ MOJICIISIMU (DH3UKHU; pa3BUTHE Y CTYJACHTOB HAYYHBIX MPEACTABICHUN O
eAMHON (U3NYECKON KapTUHE MHpa M OBJaJeHHE HEOOXOAMMBIM M JIOCTATOYHBIM YPOBHEM
OOIIEKYIBTYPHBIX U MPO(eCcCHOHANBHBIX KOMIIETCHIINN B COOTBETCTBHH ¢ TpeboBanusmMu OI'OC
BO 1o nanpasnenuto noarotosku 01.03.02 "[Ipukiagnas maTemaTuka 1 “tHGpopMaTuka'.

2 MecTo TMCHMIIMHBI (MO/1YJIs1) B CTPYKTYpe 00pa3oBaTe/ibHOil MPOrpaMMbl

JucuuruinHa dusnka BXOJUT B 0053aTENbHYIO YacTh yUeOHOT0 I1aHa 00pa30BaTesIbHOM
IIPOrpaMMBI.

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

Jucuumnuna «®Pusuka» 0Oazupyercs Ha e€CTECTBEHHOHAYYHBIX  JUCIMILIMHAX:
MaTeMaTHKa, GU3MKa, XUMUsS B 00bEME CpeHEH ILIKOIIbI.

3HaHus (YMEHHUs, BIaJIeHHs), IOJIyYEeHHbIE MIPU U3YYEHUU AAHHOW TUCLUIUIMHBI OyayT
HEOOXOAUMBI [Tl U3yUCHUS TUCIUTLTIH/TIPAKTHK:

VYpaBHeHUsI MaTEMaTUYECKOM (PU3UKHU

YucrieHHble METO/Ibl MaTeMaTUYECKON (PU3UKHU

3 Komnerenuun ody4aromierocs, popMmupyembie B pe3y/ibTaTe 0CBOCHUS

AUCHUILIMHBI (MOAYJIS1) ¥ IIJIAHUPYeEMble Pe3yJIbTAThl 00yUeHu st

B pesynpraTe OCBOEHMSI JUCHMIUIMHBI (MOayis) «Du3uka» o0ydaromuiics TOJKeH
00aaTh CIeAyIOIUMU KOMIETEHIMSAMMU:

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

OIIK-1 CnocoGen mnpuMeHsTh (GyHIAMEHTAJbHBIE 3HAHMSA, T[IOJIyYe€HHbIE B 00JIACTH
MaTeMaTUYeCKUX M (WIM) €CTeCTBEHHBIX HayK, M MCIIONb30BaThb MX B MpodeccHOoHaATbHOU
JESATEILHOCTH

OIIK-1.1 Pemaer npodeccuoHanbHble 3aaud ¢ 00JacTH  (pyHIAMEHTaIbHOH U
MPHUKJIAIHON MaTeMaTHKH

OIlK-1.2 Brageer crocobamu u mpuemMaMu perieHUs UCCIEAOBATEIbCKUX 3a/lad B
obsacTi GyHIAMEHTAIBHOM M IPUKJIIAIHOW MaTEMaTUKH

OIIK-1.3 [Ipumensier ¢QyHIaMeHTaNbHbIE MEXIUCHUIUIMHAPHBIE 3HAHUS IS
pereHws 3a1a4 B MpodecCHOHATEHOM IS TEIIEHOCTH




4. CTpyKTypa, 00bEM U coep:KkaHue TUCHUIIMHBI (MOAYJISA)
OO0mas TpyI0€MKOCTh JUCIUIUIMHBI COCTABISIET 4 3a4eTHBIX enuHull 144 akaa. 4acoB, B TOM

YUCJIC:

— KOHTakTHas padorta — 94,1 akaj. 4acos:
— aynuropHas — 90 akaj. 4acos;
— BHeaynuTopHas — 4,1 aka. yacos;

— caMocTosTeNbHas pabota — 14,2 aka. 4yacos;

— B popMe mpaxTHUecKoi moaroroBku — 0 akas. 4ac;
— IMOATOTOBKA K 3K3aMeHy — 35,7 akaj. gac

dDopMa aTTeCcTaluu - 3K3aMCH
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o | xouraxTHas pabora E 3 dopma TeKyIIEero
=
E B aKajl. 4acax g 3 Bug KOHTPOJIS
Pasnex/ Tema S ( : =5 CaMOCTOSITEIIbHOM Kon
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nmal. | mpakT. | S @
Tlex. Z'g aTTecTaluuu
3aH. | 3aH. [Q &
1. MexaHuka
[ToaroroBka k
nabopaTopHBIM 3amura
paboTaM; pemenue| 1adOpaTOPHBIX
JIOMAIITHUX 3a/1a4; pabort; cnaua
11 K HHEMATHICCKIE IIOATOTOBKA K JIOMAIIHUX 3a]1a4; OIIK-1.1,
' 2 1 2 0,5 JKCHIpece — JKC-TIpece — OIlK-1.2,
TIPE/ICTaBICHHST MEXaHUKH
KOJUTOKBHYMaM; KOJUTOKBUYMBI; OIlK-1.3
BbInosHeHue N/J13. crnaua MJ13.
[IpopaboTka [IpoBepka
KOHCIIEKTA JICKIHIA KOHCIICKTOB.
U y4. TOCOOHH.
1
[Moaroroska k
1a0opaTopHBIM 3amura
paboram; pemeHne| J1abOPaTOPHBIX
JIOMAITHUX 32124, pabor; cnaya
12 Tunamieckue MOATrOTOBKA K JIOMAIIIHUX 3a]1a4; OIIK-1.1,
) 2 1 2 0,5 JKCIIpece — JKc-TIpecc — OIIK-1.2,
TPUHLUITEI MEXaHUKH
KOJUIOKBUYMaM,; KOJIJIOKBUYMBI; OIIK-1.3
BeimonHeHne V13, crnaga UJ13.
IMpopaboTka ITposepka
KOHCIIEKTA JICKLIUH KOHCIIEKTOB.
U y4. HOCOOHH.




INonroroska
1a60PaTOPHBIM 3amura
pabotam; perienue| J1aboOpaTOPHBIX
JIOMAIITHUX 3a]1a4; pabot; cnaya
IMOJIOTOBKA K JIOMAIITHUX 3a7a4; OIIK-1.1,
1.3 3akoHEI  COXpaHEHHsS
(UBHNCCKIX BEHHH 1 2 0,5 IKCIIPECcC — JKC-TIpece — OIIK-1.2,
KOJJIOKBUYMaM; KOJIJIOKBUYMBI, OIIK-1.3
BeimostHeHue M]3, crnaga UJ13.
ITpopaboTka ITpoBepka
KOHCIICKTA JICKIIUH KOHCIIEKTOB.
U y4. HOCOOHH.
[loaroroska k
11a00paTOPHBIM 3amura
pabotam; perienue| J1abopaTOPHBIX
JIOMAIITHUX 3a/1a4; pabot; cnaua
MOATOTOBKA K JIOMAIIHUX 3a]1a4; OIIK-1.1,
1.4 luHamMKKa TBEpJOTO Tela 2 2 0,5 JKCIpece — JKC-TIpecc — OIlK-1.2,
KOJJIOKBUYMaM; KOJUJIOKBUYMBI; OIIK-1.3
BeimotHeHUE MJ13. cnava MJI3.
ITpopaboTka ITposepka
KOHCIIEKTa JIeKIIUH KOHCIIEKTOB.
U y4. nocobuil.
[ToaroroBka k
n1abopaTopHBIM 3amura
paboTaM; pemenue| 1adOpaTOPHBIX
JIOMAIITHUX 3a/1a4; pabort; cnaua
IIOATOTOBKA K JIOMAIIHUX 3a]1a4; OIIK-1.1,
1.5 KosebaHus 1 BOJHEI 2 2 0,5 IKCIIPECC — 9KC-TIpece — OIIK-1.2,
KOJUTOKBHYMaM; KOJUTOKBUYMBI; OIlK-1.3
BbInosHeHue N/J13. cnaua MJ13.
[IpopaboTka [IpoBepka
KOHCIIEKTA JICKIHI KOHCIICKTOB.
" y4. TocoOuii.
Hroro no pazaeny 9 10 2,5
2. Monexynsapuast ¢usuka u
TEPMOANHAMHKA
ITonroroBka x
n1a00paTopHBIM 3amura
paboTaM; pemenue| 1abOPaTOPHBIX
JIOMAIITHUX 3a/1a4; pabort; cnaua
2.1 MOATOTOBKA K JOMAIIHUX 3a]1a4, OIIK-1.1,
MonekyssipHO-KuHeTH4ecKas | 1 2 2 0,5 JKCIpece — JKC-TIpecc — OIlK-1.2,
TEOpus HICATbHBIX ra30B KOJUTOKBHYMaM; KOJUIOKBUYMBI; OIIK-1.3
BeimotHeHUe MJ13. cnava UJI3.
ITpopaboTka IIposepka
KOHCIIEKTa JIEKLIUH KOHCIIEKTOB.
1 y4. I0cOOUH.




INonroroska
1a60PaTOPHBIM
paboTaM; perieHue
JIOMAIITHHX 3a/a4;

amura
11a00paTOPHBIX
pabort; cnaya

U y4. HOCOOHH.

IMOJIOTOBKA K JIOMAIITHUX 3a7a4; OIIK-1.1,
2.2 OCHOBBI TepMOJUHAMHKHU 0,5 3KCHIpecc — 3KC-TIpece — OIIK-1.2,
KOJJIOKBUYMaM; KOJIJIOKBUYMBI, OIIK-1.3
BeimostHeHue M]3, crnaga UJ13.
ITpopaboTka ITpoBepka
KOHCIICKTA JISKIIUH KOHCIICKTOB.
U y4. HOCOOHH.
[ToaroroBka
11a00paTOPHBIM 3amura
pabotam; perienue| J1abopaTOPHBIX
JIOMAIITHUX 3a/1a4; pabot; cnaua
23 PeabHbIC — MOATOTOBKA K JIOMAIIHUX 3a]1a4; OIIK-1.1,
o 0,5 JKCIIpece — JKC-TIpecc — OIIK-1.2,
JKUJIKOCTH M TBEPIIBIE TeTa . .
KOJJIOKBUYMaM; KOJUJIOKBUYMBI; OIIK-1.3
BeimotHeHUE MJ13. cnava MJI3.
ITpopaboTka ITposepka
KOHCIIEKTA JICKIIUI KOHCIICKTOB.
U y4. TIOCOOHH.
Hroro no pazneny 15
3. DIEKTPUUYECTBO U MarHETU3M
[ToaroroBka x
11a00paTOPHBIM 3amura
paboram; pemieHue| J1abOPaTOPHBIX
JTOMAIITHUX 337134, pabot; cnaua
MOATOTOBKA K JIOMAIIIHUX 33]1a4; OIIK-1.1,
3.1 DnekTpocTaTruka 0,5 JKCIpece — JKC-TIpecc — OIIK-1.2,
KOJUIOKBUYMaM,; KOJIJIOKBUYMBI; OIIK-1.3
eimonHeHune V13, crnaga UJ13.
IMpopaboTka ITposepka
KOHCITIEKTa JICKIIHUI KOHCIICKTOB.
U y4. Hocoouii.
1
ITonroroBka x
n1a00paTopHBIM 3amura
pabotam; pemieHre| J1abOPATOPHBIX
JIOMAIITHUX 3a/1a4; pabort; cnaua
3.2 HocTosHHbL MOATOTOBKA K JNOMAIIHUX 3a]1a4, OIIK-1.1,
. 0,5 JKCIIpece — JKC-TIpecc — OIIK-1.2,
3JEKTPUYECKUN TOK ] )
KOJIJIOKBUYMaM; KOJIJIOKBUYMBI; OIIK-1.3
BeimotHeHUe MJ13. cnava UJI3.
ITpopaboTka IIposepka
KOHCIIEKTa JICKIIMH KOHCIICKTOB.




INonroroska
1a60PaTOPHBIM
paboTaM; perieHue
JIOMAIITHHX 3a/a4;

amura
11a00paTOPHBIX
pabort; cnaya

U y4. HOCOOHH.

IMOJIOTOBKA K JIOMAIITHUX 3a7a4; OIIK-1.1,
3.3 MarnutHOe mome 2 0,5 9KCIpece — 9KC-TIpece — OIIK-1.2,
KOJJIOKBUYMaM; KOJIJIOKBUYMBI, OIIK-1.3
BeimostHeHue M]3, crnaga UJ13.
ITpopaboTka ITpoBepka
KOHCIICKTA JISKIIUH KOHCIICKTOB.
U y4. HOCOOHH.
[ToaroroBka
11a00paTOPHBIM 3amura
pabotam; perienue| J1abopaTOPHBIX
JIOMAIITHUX 3a/1a4; pabot; cnaua
34 JIeKTpOMArHHTHs MOATOTOBKA K JIOMAIIHUX 3a]1a4; OIIK-1.1,
— 2 0,5 JKCIpece — . JKC-TIpecc — . OIIK-1.2,
KOJJIOKBUYMaM; KOJUJIOKBUYMBI; OIIK-1.3
BeimotHeHUE MJ13. cnava MJI3.
ITpopaboTka ITposepka
KOHCIIEKTA JICKIIUI KOHCIICKTOB.
U y4. nocobuil.
[ToaroroBka k
n1abopaTopHBIM 3amura
pabotam; pemieHre| J1abOPATOPHBIX
JIOMAIITHUX 3a/1a4; pabort; cnaua
IIOATOTOBKA K JIOMAIIHUX 3a]1a4; OIIK-1.1,
35 DNeKTPOMarHUTHBIE
KOTCGAMIS 1 BOJHDI 2 0,5 JKCHIpecc — JKC-TIpece — OIlK-1.2,
KOJUTOKBHYMaM; KOJUTOKBUYMBI; OIlK-1.3
BbInosHeHue N/J13. cnaua MJ13.
[IpopaboTka [IpoBepka
KOHCIICKTa JICKIIUH KOHCIICKTOB.
" y4. TocoOuii.
Hroro no pazaeny 10 2,5
4. Onruka
ITonroroBka x
n1a00paTopHBIM 3amura
pabotam; pemieHre| J1abOPATOPHBIX
JIOMAIITHUX 3a/1a4; pabort; cnaua
4.1 DIeMEHTHI MOATOTOBKA K JNOMAIIHUX 3a]1a4, OIIK-1.1,
TEOMETPUUECKON u 1 0,5 JKCIpece — JKC-TIpecc — OIlK-1.2,
3JIEKTPOHHOI ONTHUKU KOJUTOKBHYMaM; KOJUIOKBUYMBI; OIIK-1.3
BeimotHeHUe MJ13. cnava UJI3.
ITpopaboTka IIposepka
KOHCIIEKTa JICKIIMH KOHCIICKTOB.




INonroroska
1a60PaTOPHBIM
paboTaM; perieHue
JIOMAIITHHX 3a/a4;

amura
11a00paTOPHBIX
pabort; cnaya

U y4. HOCOOHH.

IMOJIOTOBKA K JIOMAIITHUX 3a7a4; OIIK-1.1,
4.2 NnTepdepennus ceera 0,5 9KCIIPECC — JKC-Ipece — OIIK-1.2,
KOJJIOKBUYMaM; KOJIJIOKBUYMBI, OIIK-1.3
BeimostHeHue M]3, crnaga UJ13.
ITpopaboTka ITpoBepka
KOHCIIEKTa JICKIIUI KOHCIIEKTOB.
U y4. HOCOOHH.
[loaroroska k
11a00paTOPHBIM 3amura
pabotam; perienue| J1abopaTOPHBIX
JIOMAIITHUX 3a/1a4; pabot; cnaua
MOATOTOBKA K JIOMAIIHUX 3a]1a4; OIIK-1.1,
4.3 Tudpakuus cBera 0,5 JKCIpece — JKC-TIpecc — OIlK-1.2,
KOJJIOKBUYMaM; KOJUJIOKBUYMBI; OIIK-1.3
BeimotHeHUE MJ13. cnava MJI3.
ITpopaboTka ITposepka
KOHCIIEKTA JICKIIUI KOHCIICKTOB.
U y4. TIOCOOHH.
[ToaroroBka k
n1abopaTopHBIM 3amura
pabotam; pemieHre| J1abOPATOPHBIX
JIOMAIITHUX 3a/1a4; pabort; cnaua
4.4 BzanmoneiicTue IIOATOTOBKA K JIOMAIIHUX 3a]1a4; OIIK-1.1,
3JIEKTPOMArHUTHBIX BOJIH C 0,5 IKCIIPECC — 9KC-TIpece — OIIK-1.2,
BEIIECTBOM KOJUTOKBHYMaM; KOJUTOKBUYMBI; OIlK-1.3
BbInosHeHue N/J13. cnaua MJ13.
[IpopaboTka [IpoBepka
KOHCIIEKTA JICKIHI KOHCIICKTOB.
" y4. TocoOuii.
[Moaroroska k
na0opaTopHBIM 3amura
paboram; pemieHne| J1abOPaTOPHBIX
JIOMAITHUX 3a/1a4; pabor; cnaya
MOATOTOBKA K JIOMaITHUX 3a7a4; OIlK-1.1,
4.5 Tonsipu3arus cBeta 0,5 3KCIpece — 3KC-TIpece — OIIK-1.2,
KOJUIOKBUYMaM,; KOJIJIOKBUYMBI; OIIK-1.3
BeimonHeHne V13, crnaga UJ13.
ITpopaboTka [IpoBepka
KOHCIIEKTa JIEKIIUI KOHCIIEKTOB.




INonroroska
1a60PaTOPHBIM
paboTaM; perieHue
JIOMAIITHHX 3a/a4;

amura
11a00paTOPHBIX
pabort; cnaya

U y4. HOCOOHH.

IMOJIOTOBKA K JIOMAIITHUX 3a7a4; OIIK-1.1,
4.6 KsantoBas  mpupoja 5
N —— 1 3KCIIpece — 3KC-TIpece — OIIK-1.2,
KOJJIOKBUYMaM; KOJIJIOKBUYMBI, OIIK-1.3
BeimostHeHue M]3, crnaga UJ13.
ITpopaboTka ITpoBepka
KOHCIICKTA JICKIIUH KOHCIIEKTOB.
U y4. HOCOOHH.
HWroro no pazneny 3,5
5. AtomHas ¢wusuka. Dusuka
aTOMHOTO fJpa W DIJIEMEHTapHBIX
JaCTHIL
[loaroroska k
11ab0paTOPHBIM 3amura
pabotam; perienue| J1abopaTOPHBIX
JIOMAIITHUX 3a/1a4; pabot; cnaua
MOATOTOBKA K JIOMAIIHUX 3a]1a4; OIIK-1.1,
5.1 Teopus aroma BoaOpoOIa
1 JKCIpece — JKC-TIpecc — OIlK-1.2,
o bopy . .
KOJJIOKBUYMaM; KOJUJIOKBUYMBI; OIIK-1.3
BeImostHeHUE MJ13. cnava MJI3.
IMpopaboTka ITposepka
KOHCIIEKTA JICKLIUH KOHCIIEKTOB.
U y4. TIOCOOHH.
[ToaroroBka k
nabopaTopHBIM 3amura
paboTaM; pemenne| 1adOpaTOPHBIX
JIOMAIITHUX 3a/1a4; pabort; cnaya
52 OCHOBEI KBAHTOBOI IIOATOTOBKA K JIOMAIIHUX 3a]1a4; OIIK-1.1,
1 1 9KCIIPECC — 9KC-TIpece — OIIK-1.2,
TEOPHUHU aTOMOB
KOJUIOKBHyMaM; KOJUIOKBUYMBI; OIIK-1.3
BeinosHenue N/J13. cmoaua MJ13.
[IpopaboTka IIpoBepka
KOHCIIEKTa JICKIIUH KOHCIICKTOB.
" y4. TocoOuii.
[Moaroroska k
na0opaTopHBIM 3amura
paboram; pemeHne| J1abOPaTOPHBIX
JIOMAITHUX 3a/1a4; pabor; cnaga
MMOJArOTOBKA K JIOMAIITHUX 3a7a4; OIIK-1.1,
5.3 du3uka aTOMHOTO s7Ipa 1 IKCIIPECC — JKC-Ipece — OIIK-1.2,
KOJIJIOKBUYMaM; KOJIJIOKBUYMBI, OIIK-1.3
BeimonHeHne NJ13. cnaua UJ13.
ITpopaboTka [IpoBepka
KOHCIICKTA JICKLIU KOHCIIEKTOB.




INonroroska
1a60PaTOPHBIM
paboTaM; perieHue
JIOMAIITHHX 3a/a4;

amura
11a00paTOPHBIX
pabort; cnaya

IMOJIOTOBKA K JIOMAIITHUX 3a7a4; OIIK-1.1,
5.4 DneMeHTapHbIE YaCTULIBI 2 1,2 9KCIIPECC — 3KC-TIpece — OIIK-1.2,
KOJJIOKBUYMaM; KOJIJIOKBUYMBI, OIIK-1.3
BeimostHeHue M]3, crnaga UJ13.
ITpopaboTka ITpoBepka
KOHCIICKTA JICKIIUH KOHCIICKTOB.
U y4. HOCOOHH.
HWroro no pazneny 8 3 3 4,2
Hroro 3a cemectp 36 18 36 14,2 SK3aMeH
Hroro no aucnumnuze 36 18 36 14,2 DK3aMeH




5 O0pa3oBaTte/ibHbIE TEXHOJIOTHH

[Ipu peanuzanuu pa3IMYHBIX BHUIOB ydeOHOM paboThl HambOosee d(QeKTUBHBIC
pe3yNnbTaThl OCBOSHUS TUCHUIUIMHBI «®Du3MKay [MalT TPaJUIMOHHBIE 00pa3oBaTeIbHBIC
TEXHOJIOTMM,  TEXHOJIOTUU  MPOOJEMHOro  OOYy4YeHMs, HHTEPAKTUBHBIE  TEXHOJIOTUU,
UH(OPMAIIMOHHO-KOMMYHHUKAIIMOHHBIE 00pa30BaTeIbHbIC TEXHOJIOTHH.

1. ®opMbl yueOHBIX 3aHATUHN C UCTIOIB30BAaHUEM TPATUIIUOHHBIX TEXHOJIOTUH:

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

[IpakTueckoe 3aHsTHE, MOCBSIIEHHOE OCBOSHUIO KOHKPETHBIX YMEHUU U HABBIKOB I10
IPEUIOKEHHOMY aJITOPUTMY.

JlaboparopHasi paboTa — opranusanus yueOHol paboThI C pealbHBIMH MaTEPUATbHBIMU U
WH(OPMAIIMOHHBIMU O0OBEKTaMH, AKCIEPUMEHTANIbHAs pPaboTa ¢ aHAJOTOBBIMH MOJCISIMU
pealbHbIX 0OBEKTOB.

2. ®opMbl yU€OHBIX 3aHATHN C HCIIOTB30BAaHUEM TEXHOJIOTHI TPOOIEMHOTO O0yUCHHS:

[IpoGnemHas nekmuss — UW3IOXKEHUWE MaTepHuana, IMpeanoyiaraloee MOCTaHOBKY
MPOOJIEMHBIX W JUCKYCCHOHHBIX BOIIPOCOB, OCBEUICHHWE PA3UYHBIX HAYYHBIX ITOJXOJIOB,
ABTOPCKHE KOMMEHTApUH, CBSI3aHHBIE C PA3IMYHBIMU MOJEISMHU MHTEPHPETAUU H3y4aeMOTo
MarepHaa.

[IpakTnueckoe 3aHaTHe B ¢GopMe NPAKTHKyMa — OpraHu3anus y4deOHOl paboThl,
HalpaBJi€HHAsT Ha pelIeHHuE KOMIUIEKCHOMW y4eOHO-TI0O3HABATENbHON 3a/auyu, TpeOyromen oT
CTyJI€HTa IPUMEHEHHUS KaK HAyYHO-TEOPETUUECKUX 3HAHUM, TaK U MPAKTUIECKUX HABBIKOB.

3. ®opMbI YUEOHBIX 3aHATUI C UCIIOIH30BAHUEM CIICIIUATN3NPOBAHHBIX HHTCPAKTHBHBIX
TEXHOJIOTHM:

Jlekumst «0OpaTHOM CBS3M» — JEKIHMSI—TIPOBOKANMS (M3JI0KEHHE MaTepHaja ¢ 3apaHee
3arIaHUPOBAHHBIMH OIIMOKAMM ), JIEKIHsI-0ece1a, TEKIUS-TIUCKYCCHS.

4. ®opMbI YIeOHBIX 3aHITHIA C UCTIOJIB30BaHNEM UH(POPMAITMOHHO-KOMMYHUKAIIHOHHBIX
TEXHOJIOTHIA:

Jlexius-Bu3yanu3anusi — HW3JI0KEHHUE COJIeP)KaHUs COMPOBOXKIACTCS Tpe3eHTaluei
(eMoHCTpaIe yaeOHBIX MaTepPHaiOB, IPEJICTABICHHBIX B Pa3JIMYHBIX 3HAKOBBIX CUCTEMaX, B
T.4. WUTFOCTPATUBHBIX, rpaUuecKux, ayIuo- 1 BUACOMATEPHUAIIOB).

[IpakTnyeckoe 3aHsATHE B (OpME TMPE3CHTAMM — TIPEJACTABICHUE PE3yIbTaTOB
MPOEKTHON WM MCCIEIOBATENbCKON ACSITENFHOCTH C HCIOIb30BAHUEM CIEIUATU3UPOBAHHBIX
MPOTPAMMHBIX Cpel.

6 YueOHO-MeTOqHUECKOE 00eciedeH e CAMOCTOSITeJIbHOW PadoThl 00yYaOIIMXCS
[Ipencrasneno B mpuioxxkeHuu 1.

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

8 YueOHo-MeTOAMYeCcKOEe H HH(POPMAIMOHHOE 0O0ecnedeHrue TUCIUIIHHBI (MOTYJIs1)

a) OcHoBHas TUTEpaTYypa:

1. Jemunuenko, B.W. ®usuka [Dnekrponnsiii pecypce] : yueonuk / B.U. Jlemumuenko,
N.B. Jlemunuenko. — 6-¢ usn., nepepad. u mon. — M.: UHOPA-M, 2016. — 581 c. — Pexum
no-cryma: http://znanium.com/bookread2.php?book=469821 — ISBN:978-5-16-010079-1.

2. Ky3nenoB, C.M. ®usumka: Mexanuka. MexaHU4ecKre KOJeOaHUS W BOJHEIL.
Mosnekymnsipras ¢pusuka. TepMmoanHamuka [DnekTpoHHbIii pecype] : Yuebnoe mocobue / C.H.
Ky3Henos. - 4-e u3a., ucnp. u gom. - M.: By3osckuii yue6nuk: HUL] UH®PA-M, 2014. - 248 ¢c. —
Pexxum mocryma: http://znanium.com/bookread2.php?book=412940 — ISBN



978-5-16-101026-6

3. Kyznernos, C.1. ®u3uka: OCHOBBI MIEKTPOIUHAMUKHI. DJICKTPOMArHUTHBIE KOJICOAHHUS
U BOJIHBI [ DnieKTpoHHBIH pecypc] : Yueonoe nmocodbue / C.1. Ky3Henos. - 4-e usj., ucrp. 1 JIOIl. -
M.: Bysosckuit yueOonuk: HUI[ HNHODOPA-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.
DJIeMeHTBl aTOMHO#M U sifiepHON pusuku [DiekTpoHHbIN pecypc] : 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) lonoJiHMTE IbLHASA JIATEpaTypa:

1. Koukun FO.I1. Yuebubie 3amaun no ¢usuke [Texcr] : yuebnoe mocoome / HO.II.
Koukun, 1.}YO. borauesa ; MI'TVY. - Maruutoropck, 2014. - 138 c. : ui., cxemsl, Ta01.

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

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

4. Pemenus 3aa4 1o Kypcy ooueit ¢pusuku [Tekcer] : yuebHoe nocodue / [H.M. Porayes,
I'. 1O. bamannuna, U. I1. 3aBepmunckuit u np.] ; mox pea. H. M. Porauesa. - 2-¢ u3sn., ucnp. -
CIIG. u np. : Jlanb, 2008. - 304 c. : un., rpad., Tadmn.

5. CnipaBounuk 1o ¢usuke. Dopmyiibl, Tabiuilel, 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 K pelieHuto 3a1ad 1no kypcy obmei ¢usuxu [Teker] :
yueOHoe ocobue / E. B. @upranr. - 2-¢ uzn., ucnp. - CII0. : Jlans, 2008. - 348 c. : n.

B) MeToauyeckue ykasaHus:

1. Mexanuka. MosnekyisipHast ¢pusuka U TepmoanHamuka [Tekcr] : mabop. mpakTukym /
[E.H. Acramnos, 3.H. boruesa, JI.C. JlomkenkoBa u np.] ; MH-T PHEpPreTMKu M aB-TOMaTHUKH
MI'TY, [kad. pusuku]. - Marauroropck, 2011. - 103 c. : mi., rpad., cxemsl, Ta0I.

2. DnektpomarueTusm. OnTrka [Tekcr] : mabopaTopHbIii IPaKTUKYM 110 u3uke / [cocCT. :
N.1O. boraueBa, B.I'. boukapes, M.H. I'mausarymnun u np.] ; MITY, kad. ¢usuxu. -
Marnuroropck, 2001. - 77 c. : .

3. Dnektpocraruka. [ToctosiHHbI TOK. [Tekcr] : nmabopatopHsiii npaktukym / [M.B.
Beuepkun, E.E. Emnceera, C.I'. llleBuenko ; mox pea. M.B. Beuepkuna] ; MI'TY, [kad. dusuku].
- Marnutoropck, 2011. - : un., Tadm.

4. dusmka atoma, TBEpAOro Teia, sapa [Tekct] : mabopaTtopHblii IpakKTUKyM 1o (usuke /
[coct. : C.A. byrakos, FO.M. Jlybocapckas, I'.A. Jyockuit u ap.] ; MI'TY, kad. pusuku. -
Marnutoronck. 2001. - 78 c. : w1

r) [Iporpammuoe obecneuenue u UHTepuer-pecypceni:

IIporpammHoe o0ecnieuenune

Haumenosanue I10 Ne morosopa Cpoxk neiicTBuUS TULIEH3UU
MS Off_lce 2007 Ne 135 o1 17.09.2007 0eccpouHO
Professional

7Zip cB000JIHO pactpoctpansemoe 10 0ECCPOUHO

FAR Manager cBoOoHO pacrpoctpansemoe [10 OCCCPOUHO
Bbpaysep Yandex |cBoGoaHo pactpoctpansemoe I10 0ECCPOYHO




IIpodeccnonanbHble 0a3bl JaHHBIX M MH(OPMAIHOHHBIE CIPABOYHbIE CHCTEMbI

HasBanwue kypca CchplIKa

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 o0ecneueHne TN CIHIINHBI (MOXYJIfA)

MaTepI/IaJ'IBHO'TeXHI/ILIeCKOC o0OecrieyeHue JUCHUITIIIMHBI BKIIFOYACT:




Y4eOHble ayAUTOpUH ISl TIPOBEACHUS 3aHATHIA JIEKIIMOHHOTO TUIA: MYJIbTUMEINITHBIE
CpeICTBAa XpaHEHUs, Iepeiayll U MpeACcTaBIeHUS HH(OPMALIUH.

Yyebnas ayautopuss Ui TpoOBeACHHS JabopaTopHbIX pabot: JlabopaTtopus
«MexaHukay:

JlaGoparopHble yCTaHOBKH, U3MEPUTEIbHBIE IPUOOPHI /JIsl BHIIIOJIHEHHUS JIA0OPaTOPHBIX
pabor:
. MalMHa ATByJa,
. QJIEKTPOHHBIN CEKYHIOMED,
. BeIpsiMutens BC-4-12,
. KaTeTOMETP,
. ocrutorpad,
. MaTeMaTU4YECKHIl MasTHUK,
. pu3ruecKuii MasSTHHK,
. 0aIMCTUYECKUIl MasITHUK,
. TTYJIH,

10. mucroner,

11. mastauk O6epOexka,

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

13. nabop npyxuH.

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

15. JlaGoparopHas ycTaHOBKa JJisi U3YYEHHS 3aKOHOMEPHOCTEH  KoneOaHuii
MaTEeMaTHYECKOTO MasTHHKA.

16. MepuTenbHbII HHCTPYMEHT.

O©CoOoO~NO O WN -

VYyeOHast aynutopusi JJid IpoBeleHus JjabopaTopHbIX paboT: JlabGoparopus
«MonexynsipHas pU3MKa U TEPMOIUHAMHKAY!

1. JlabGoparopHasi ycTaHOBKa JJisi ONpPENEICHUs] OTHOIIECHUS TEIIOEMKOCTEH BO3ayXa
Cp/Cv meTo10M a11abaTHYeCcKOro pacIMpeHHst

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

3. JJabopaTopHas ycTaHOBKA JIJIsl H3y4eHUS (Da30BBIX TIEPEXO/IOB.

4. JlaGopaTopHasi yCTaHOBKa JJIs oIpejiesieHust ko3 duiimenTa TMHEHHOTO pacInpeHus
TBEPJIBIX TEIL.

5. JlabopaTopHas ycTaHOBKa U1 K03 (PUIIMeHTa TOBEPXHOCTHOTO HATSKEHHSL.

6. )KuJIKOCTHBII MAaHOMETD.

7. Hacoc llluHia.

8. Bapomertp.

9. DnexTpuyeckas neyb.

10. ITpoGupka ¢ mapapuHOM.

11. TTupomertp.

12. HaGop pamoxk.

13. KanopumeTpsl.

14. TepmomeTphl.

VYuebHas aymuTtopus A mpoBeneHHs JabopaTopHbix  pabotr:  JlabGopatopus
«ONEKTPUYECTBO U MAarHETH3M»:

1. JlaGoparopHast yCTaHOBKa MJIsi OIpPENENICHHUS AUIICKTPHUECKYIO IMPOHHUIAEMOCTb
Cpenpbl.

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

3. JlaGopaTtopHast yCTaHOBKA JUIi W3MEPEHHS CONPOTHBIECHHH C TOMOIIBIO MOCTa

\/rxrrAmrmArra



4. JlaGopaTopHas YCTaHOBKAa JUIi M3YYEHHUS 3aBHCHMOCTH COINPOTHUBIICHHUS IPOBOJHUKOB M
MOJIYIIPOBOJHUKOB OT TEMIIEPATYypPHI.

5. JlabopatopHas ycTaHOBKa JUIsl CHSTHS  BOJIbTAMIEPHON  XapaKTEPUCTUKHU

IMOJYIIPOBOJHUKOBOT'O ANO/J14A.

JIMH3BI.

6. JTabopaTtopHast ycTaHOBKA JIJIsl ONpeIesieHUus KO3 PUIMEeHTa CAMOUHAYKIIMH KaTYIIKH.
7. VICTOYHMKY MUTaHUS TOCTOSIHHOTO TOKA.
8. VIcTOYHMKY MUTaHUS IEPEMEHHOTO TOKA.
9. 3ByKOBOIi TE€HEPATOD.

10. YacToromep.

11. KonneHcatopsl.

12. Karymika HHTyKTUBHOCTH.

13. Mukpoamiepmerp.

14. TuonpL.

15. Mara3uH eMKOCTEH.

16. Tenedon.

17. Peocrartsl.

18. Peoxop.

19. HaGop conpoTusieHui.

20. Mara3uHbl CONPOTUBIICHUH.

21. 'anpBaHOMETp.

22. AMmiepMeTpsl.

23. BonbT™MeTpHI.

VYyeOHast ayautopus AJis IpoBeieHUs J1abopaTopHbIX paboT: Jlaboparopus «OnTukay:
1. JlaGoparopHasi yCTaHOBKa /Jisi OIpPENENECHUS] OCHOBHBIX XapaKTEPUCTUK TOHKOU

2. MUKpOCKOIIBI.

3. CTekIIsTHHbBIE TUTACTHHKH.

4. Habop nuHs3.

5. UcTounuk cBeTa ¢ HAOOPOM CBETOPHUIBTPOB.
6. ["a3oBbIit 1azep JII'-78 ¢ O10kOM NUTAHUS.

7. ludpakunoHHast pereTka.

8. [Monsiprckon ¢ HAOOPOM U3ydaeMBbIX Tell.

9. CiekTpockKorr.

10. HaGop cniekTpabHBIX TPYOOK.

11. MepuTenbHbIN HHCTPYMEHT.

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

anepHas Gu3nKa»:

1. JlaGopaTopHas yCTaHOBKa JUIsl U3y4EHHs CHEKTpa aToMa BOJOPOJa U ONpeAeieHHUs

nocTostHHOM Punbepra.

2. JlaGopaTtopHass yCTaHOBKa JJIsi OINpPEAEICHUS UIMPUHBI 3allPELICHHON 30HBI

MOJIYTIPOBOJTHUKOB.

3. MonoxpomaTopsl YM-2.

4. BogopoaHas razopaspsiiHas Tpyoka.

5. [TonynmpoBOJHUKOBBIN TEPMOPEZUCTOP.
6. Mynetumerp BP-11A.

7. Jozumerp - paguomerp PKC.107.

8. HabGop comneii.

9. Jlazep JII'-56.

10. [Ilenb ¢ mepeMeHHOM MUPUHOM.

11. ®orosnement CLIB-4.



12. BricOKO4YYBCTBUTENBHBIN MUKpoamnepmeTp P-195.
13. UcTOYHUKY TUTAHUSI.
14. [lerexrop.
15. CueTHOE YCTPOMCTRO.
16. MepuTenbHbBII HHCTPYMEHT.

VY4eOHble ayAuTOpPUM JUISI TPOBEACHMSI INPAKTUYECKUX 3aHATUH, TPYNIOBBIX U
VMHIVBUAYAJIBHBIX KOHCYJIBTAlUM, TEKYILErO0 KOHTPOJISI U MPOMEKYTOYHON aTTECTALMM: JTOCKa,
MYJIbTUMEAUMHBIA IPOEKTOP, KPAH.

[Tomemenuss Ans  camMOCTOSTENbHOM — pabOThl  OOy4arommxcs:  MEpPCOHAIbHbBIE
kommbioTepsl ¢ makerom MS Office, Beixomom B MHTEpHET M C JOCTYIIOM B 3JICKTPOHHYIO
nH(}OPMaILMOHHO-00Pa30BaTEIbHYIO CPEly YHUBEPCUTETA

[Tomemenust s XpaHeHUS W NPOPHIAKTUYECKOTO OOCIYKMBaHHUS  y4eOHOTO
000pYyIOBaHUS: CTEIUIAXH, CEH(BI I XpaHEHUsT y4eOHOro 000pyIOBaHMS, HHCTPYMEHTHI JIJIs
peMOHTA J1Ta00PaTOPHOTO 0O0OPYIOBAHUS.



Hpunioxenne 1

6 YueOHO-MeTOoaAHUYeCKOe o0ecneyeHne caMOCTOATEIbHOI padoThl 00y4aloIUuXCs

I[Io mucuurummae «@u3Mka» NpPeNyCMOTPEHAa ayaWTOpHAss MW BHEAyAUTOpHas
caMOCTOsTeNIbHas paboTa 00y4JaroIMXCs.

[lpu wm3yueHnn Kypca (U3MKHA TPUMEHSIOTCS CIEAYIOLINE OICHOYHBIE CPEICTBA JUIs
TEKYIIEro KOHTPOJIS YCIIEBAEMOCTH M IIPOMEKYTOYHOM aTTeCTallMM II0 MTOraM OCBOEHUS
JUCLUIINHBL:

. HNUCbMEHHBIE OTYETHI 10 J1a00PaTOPHBIM paboTaM U UX 3alLUTa;

. pe3yibTaThl  peIIeHUs KOHTPOJbHBIX  pabor, MWJ/3, TectupoBanuss u
JKCIIPECC-KOJUIOKBUYMOB.

Bonpocsl Kk 3k3ameny no Kypcey «®Puznka»

MEXAHHKA

1. OcHoBHbIEC NOHATHSA KUHEMAaTUKU: MaTepUaabHasi TOUKa, CUCTEMa OTCUETa, TPACKTOpUs, TYTh,
nepeMelIeHUEe, painyCc-BEKTOP, CKOPOCTb, YCKOPEHUE.

2. llpsmonuHeliHOe paBHOMEPHOE, PaBHOMIEPEMEHHOE (PAaBHOYCKOPEHHOE, PaBHO3aMEIJICHHOER)
JBUKEHHE. Y PAaBHEHUSI IBUKEHUS U CKOPOCTH.

3. KpuBonuneitHoe aBmkeHue. [[BukeHHE TOUKH MO OKPYXKHOCTU. JIMHEiHBIE U YIIIOBBIE
XapaKTEpUCTUKHU TaKoro ABMKeHUs. KuHemaTuka BpalaTeabHOro JBUKEHUSI: ONIPEeIICHNE U
IIPUMEPBl BPAIATEIbHOTO [BHKEHHS, CBSI3b MEXAY YIVIOBOM M JIMHEHHOW CKOPOCTBIO,
YIJI0BOE yCKOpeHHe, (hopmyrna yrioBoro myTH.

4. OcCHOBHbIE TIOHATUSA JMHAMUKWA: HHEpIHMalbHAas  CHUCTEMa  OTCueTa, IPUHIIUI
OTHOCHUTENIbHOCTH, Macca, CUJla, MHEPLMSI U UHEPTHOCTh, KOJIMYECTBO ABMXKEHUS (UMITYIIbC),
MMITYJIbC CHJIBI.

5. Ilepssiii 3axon Hetotona. Bropoii 3akon Heiotona. Tperuii 3akon HetoTona. VX mposiBnenue
B IIPUPOJIE.

6. Cuibl B MEXaHUKE: CHJIA TATOTEHHSI, CHJIA TSHKECTH, BEC, CHJIa YIIPYTOCTH, CHJIA TPEHHS TTOKOS
U CKOJbKEHUsA. CHIIbI COITPOTUBIICHMSI Ta30BbIX M JKUIAKUX cpel. Chibl KOHCEpBaTUBHBIE U
HEKOHCEPBATUBHbIE. 3AKOH COXPaHEHUs UMIYJbca. YIPYIUil U HEYNpPYTu, [IEHTPaJIbHbBIN U
HELECHTPaJIbHBIN yJap mapoB. PeakTHBHOE IBHKEHHE.

7. DHeprus u pabota. Mexanudeckas padbota u sHeprus. Pabota cuiibl ynpyroctu. Pabora cutb
TsokecTd. PaboTta, coBepmiaemas npu  TopMokeHMH. [lons moTeHIManbHBIE W HE
noteHuuanbHble. [loTeHnanpHas, KuHeTH4YecKast U MoJIHas MEXaHUYeCKasi SHEPTHH CUCTEMBI
Tel.

8. OCHOBHBIC TOHATHS BPAIIATSIBHOTO JBMKEHHS (20COTIOTHO TBEPJOE TEJNO, IEHTP Macc
(MHEpLHUN), YIIIOBasi CKOPOCTb, YTIIOBOE YCKOPEHUE, MOMEHT CHUJIbl, MOMEHT MHEPIIUH).

9. Kunermueckas sHeprus Bparmatonierocs teaa. MomeHT uHepuud. MoMeHT critbl. OCHOBHOE
yYpaBHEHNE AMHAMMKH BpPaaTEIbHOTO IBUKEHUS TBEPAOTO TEa.

10. 3akoH coXpaHEHHST MOMEHTa KOJIMYECTBA [BWKCHHS  (MMITyJabca). AHAJOTHS MEXIy
BEJIMYMHAMU, XapaKTEPU3YIOLUMU MOCTYNATEIbHOE U BPALLATEIBHOE IBUKEHUS.

11. TlonsiTrie naBneHUs B KUIKOCTAX | Ta3ax. 3akoH [lackams. ['mapocTaTudeckoe ypaBHEHUE U
CJIEJICTBUS U3 HEro. ApXuMmenoBa cuia.

12. JIpmwxenue xxunkoctu. Teopema bepHyum u cnefcTBUS U3 HEE.

13. JIBuwxxenue BsI3Koil sxuakoctu. [Ipumenenne 3akoHa bepHym 1 3aKk0Ha COXpaHEHUSI MOMEHTa
KOJINUECTBA ABMKEHUS K cTallmOHapHOMY NOTOKy. Popmyina Ctokca. YpaBHuenue [lyazeits.

14. Onpenenenrie KOIEOATENHFHOTO JBM)KCHUSA. YCIOBUS BO3HHKHOBEHHS KOJEOATEIHLHOTO
JBUKEHHSL.

15. InddepennnansHoe ypaBHEHHE CBOOOMHBIX KoJieOaHUN. XapaKTEPUCTUKA TapPMOHUYECKUX
KoJie0aHui.

16. CBoGosHbIe, 3aTyxaloUle W BBIHY)XICHHbIE Koie0aHHsA. YCJIOBUS BO3HUKHOBEHHS W



17.

18.
19.
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YpaBHEHHMSI, ONMCHIBAIOLINE ITH BUJIBI KOJICOAHUIA.

BonnoBoe nsmxenue. Onpeaenenne BonHbl. OOpa3oBaHue MONEPEYHBIX U IPOAOJIBHBIX BOJH.
XapakTepHuCcTUKa BOJIHOBOTO JIBUKEHHUS. Y paBHEHHE Oeryieid BoiHbl. [lapamMeTpbl BOJIHOBOTO
JBUKCHUS.

WNutepdepentyst u audpaxiust BosH. [IposiBieHne 3TUX SIBICHHH B IPUPOJE.

OJeMeHTh! aKyCTUKHU. 3BYK. [ pOMKOCTh U MHTEHCUBHOCTS 3BYyKa. [loHsTHE 00 yIbTpa3ByKe.

MOJIEKYJIAPHASA ®PU3UKA U OCHOBbI TEPMOJUHAMUKH

OcHOBHBIE MOJOXKEHHUS MOJIEKYJISIPHO-KUHETHYEeCKON Teopuu. OnbITHBIE (DAKThI, JEKaIIIe B
ocHoBe MKT. [loHsTHE MAEanbHOrO ra3a. XapakTepUCTUKHU HUICATIbHOTO Ira3a.

OCHOBHOE ypaBHEHUE KUHETUUECKOW TeOpUH ra3oB. OCHOBHBIE ra30BbIE 3aKOHBI. Y paBHEHHUE
COCTOSIHUS U/I€aJIbHOTO ra3a. Y HUBepcalbHasl ra30Bas OCTOSIHHAS U €€ (PU3UYECKUN CMBICI.

CBs3p TemmepaTypsl ¢ dHEprueil MOJIEKYISIpHOTO JBIKeHUs. [[nuHa cBoOogHOrO mpobera
MoJieKyJl. TermionpoBoAHOCTb ra30B.

IlepBoe HauaIO TEPMOJUHAMUKH.

Pacuer paboTsl raza mpu wm3omporeccax. TermioeMKocTh Ta3oB. AQuabaTHBIN Iporecc.
Ypasnenue [lyaccona.

Bropoe nauano repmoaunamuku. [lonsarue 06 sHTpoIHH.

Huxn Kapno u ero KIIJ.

TepMoanHaMUYECKOE ONIPEEIEHUE TEMIIEPATYPHI.

OTKIIOHEHNE peallbHBIX ra30B OT 3aKOHOB HACAIBHOrO ras3a. YpaBHeHue Ban-nep-Baanbca.
N3oTepma peanbHOro rasa.

. Ucnapenue xuakocrel. HacellieHHbI M HeHacbleHHbIM map. IloHATHE BIaXHOCTH U

METO/Ibl €€ U3MEPEHHUS.
CrtpoeHue u CBOMCTBA KUAKOCTU. TeII0EMKOCTb KUIAKOCTEN.

SIBieHME TOBEPXHOCTHOTO HATsDKEHHs. SIBIEHUs CMauyMBaHMs M HE CMaydBaHUS.
KanumnspHsele sBneHus.

CtpyKTypa KpUCTaNIMYeCKUX U aMOp(HBIX Tesl. PU3nyYecKue CBOWCTBAa KPUCTAILIIOB.
Hedopmarus TBepabIX Tel. TemI0eMKOCTh TBEP/IBIX TE.

Hwnarpamma coctostHuid. TpoiiHas ToUKa.

SJIEKTPOINHAMHUKA

OCHOBHBIE OHATHS NEKTPOCTATUKU. B3anmoselicTBre 3apsiioB. 3aKOH KYJIOHA.
DIEeKTPOCTATUYECKOE TOJIE M €ro  XapakTepucTuku. [lpuHIMD  cymeprno3uiuu
ANEKTPOCTATUUECKUX TMojieil. OZHOPOAHOE M HEOJHOPOIJHOE HSIJIEKTPOCTATUYECKOE IIOJIE.
DnexkTpoeMkocTh. KoHieHcaTophl. DHEPTHS 2JIEKTPUUECKOTO MOJIsS TUIOCKOTO KOHICH CAaTOopa.
[Totox BekTopa wuHayknuu. Teopema Octporpanackoro-I'aycca. IlpumeneHue Teopemsl
Octporpaackoro-Iaycca.

OnekTpuueckuii TOKk. OCHOBHBIE AIIEMEHTBI U XapaKTEPUCTUKHU AJIEKTPUUECKUX LIETICH.

3akon Oma B BekTOopHOH (hopme. 3akoH OMa s ydacTka Ienu U IS [ETH, COAep Kame
S/C.

Pa3zBerBnennbie anekTpuueckue nenu. [Ipasmio Kupxroda.

TennoBoe neicTBUE IIEKTPUUECKOTO ToKa. 3akoH [xoymnsa-Jlenna.

Mertanibl, NOTyNPOBOAHUKH U JUIEKTPUKU C TOYKH 3PEHHS 30HHOW TEOPUU IIPOBOJUMOCTH.
[Ipupona sMeKTpUYECKOro TOKa B MeTauiax. 3akoH OmMa C TOYKU 3pEHHs 3JIEKTPOHHOU
TEOPHH.

[Ipupoga 2JIEKTpUYECKOTO TOKa B  MNOJYNpoBOAHMKAaX. KOHTakTHbIE SIBJICHUS B
MOJIyIIPOBOIHUKAX.

Hcnons30BaHre TOTYIIPOBOJHIUKOBBIX PUOOPOB B AJICKTPOHHBIX YCTPOHUCTBAX.

[Ipuponga »JIEKTPUYECKOrO TOKAa B BaKyyMme. SIBJI€HUE TEPMODJICKTPOHHONH HSMUCCHH.
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JlammoBbI# 1UOA, TPUOA. DIEKTPOHHO-ITy4eBas TPyOKa.

ITpupona 3neKTpuUecKoro Toka B razax. HecamMocTOsTENbHBIM U CaMOCTOSTENBHBIN ra30BbIe
paspsiabl. IIpumeHeHne >IeKTpUYeCKONM HMCKpBI, AYTH, TICIOLIEro paspsaa. Y CTPOMCTBO H
HNPUHIUI JeHCTBUSA 3JIEKTPUYECKOTro PUIIbTpa

IIpupona 3JIEKTPUYECKOrO0 TOKA B JKUIKOCTAX. MeEXaHU3M 3JIEKTPUYECKOM IHUCCOLUALIUU.
3aKoHsbI 31eKTpoaun3a. IIpuMenenue anexrponunsa.

OmneiT Opcrena. BzaumonelicTBue napauienbHbIX TOKOB. XapaKTEPUCTUKU MAarHUTHOTO T1OJISL.
3akoHn buo—Casapa-Jlannaca.

CrnencTBusi U3 OCHOBHOTO 3aKOHA AJIEKTpOMarHeTu3Ma. BUTOK ¢ TOKOM B MarHUTHOM IOJIE.
Cwia Ammnepa. [TpuHIun paboThl 3JE€KTPOABUTATEIIS.

['unoreza Ammepa. MarHuTHble CBOWCTBa BellecTBa. JlMaMarHeTHKH, MApaMarHETUKU H
deppomarneTuku. [locrosiHHbIE MarHUTBHL. MarHuTHOE moJ1e 3eMJIu.

Onbitel @apanes. 3aKOH NEKTPOMArHUTHOM MHTYKIUH.

BeinyxaeHHble  anekrpudeckue  konebanus. [lepeMeHHbIi  TOK.  XapaKTepUCTHKH
IIEpEMEHHOTr0 TOKa. MiMnenanc. AKTUBHOE U PEaKTUBHOE CONIPOTUBIICHHUS.

SBnenne caMOMHAYKIMU. IHIYyKTUBHOCTb. DHEPIUs MarHUTHOT'O OJISI KOHTYPA C TOKOM.
3akon OMa a1 ociie0BaTeNbHON LENH IEPEMEHHOI0 ToKa. Pe3oHanc HanpspKkeHus.
Tpancdopmarop 1 ero NpakTUYECKOe UCIOIb30BAHNUE.

KosnebarenbHbIi KOHTYp U ero xapaktepucTuku. @opmyna TomcoHa.

AHTeHHa. DJIEKTPOMAarHUTHBIE BOJIHBI U UX cBOMCTBA. [IpnHiun paguocsasu. Paguonokanus.

IF'EOMETPUYECKAS, BOJTHOBAS U KBAHTOBAS OIITUKA

3akoH ocBemeHHOCTH. PoTomeTpusi. CBETOBBIE €MHUIIBI U3MEPEHHUS.

['eomeTprueckass onTuka. 3aKOH MPSMOJUHEHHOrO PpAacIpOCTPAHEHHsS CBETA. 3aKOH
OTpaXeHUsI U MPEIOMIIEHHS CBeTa. SIBJIEHNE MOJHOTO OTPAKEHUS CBETA U €r0 IPUMEHEHHUE B
HEKOTOPBIX ONTHYECKUX MpUOopax.

[TocTpoenue m300pakeHuss B 3epkajiax U B JuH3axXx. @opmyna nuH3bl. OnThyeckas cuia
JIMH3BL.

Korepentasie uctounuku cBera. OmbiT lOHra. bunpusma ®penens. Komeia HeroToHa.
WuTepdepeniiys B TOHKUX IJIeHKax. [IpocBeTiieHne ONTHKH.

CymHocTts audpakuuu cBera. JudpakuvoHHas KapTHHAa W YCJIOBHSI €€ BO3HHUKHOBEHHMS.
JudpakimoHHas pemeTka 1 ee XapakTepUCTHKH.

EcTecTBeHHBII W MOJNSPHU30BaHHBIM cBeT. llomepeuHblil XapakTep CBETOBOW BOJIHBIL.
[Tonsspuzatop. Amnanmuzatop. 3akoH Mamtoca. llonsgpusanuss npu OTpakeHUHU. 3aKOH
bprocrepa.

Hucnepcuss cBera. HopmanbHass W aHOManbHas aucrepcus. JMCnepCHOHHBIA CHEKTP.
CpaBHeHUE TUCIEPCHOHHOIO CIEKTpa ¢ IU(PaKIUOHHBIM CcrIeKTpoM. CIEKTPOMETPBl U UX
UCIIOJIb30BaHUE.

XapakTepucTuku TeroBoro usnydeHus. [lonsrue aGcomoTHo yepHOro Tena. OObsicHEHUE
XapakTepa TeraoBoro u3nydenus. 3akonsl Credana-bonsimana u Buna.

I'unoresa Ilnanka. KBaHT cBera.

OmnsiTel CToneroBa. 3akoHsl poTorddexra. Popmyna DHHIITEHHA.

N3mepenne ckopoctu ceta. [loctynarsl CTO. Cnenctust u3 nocrynatoB CTO. DneMeHTsI
PENATUBUCTCKON MEXaHUKHU.

ATOMHASA ®U3UKA U PU3UKA SJIEMEHTAPHBIX YACTHIL

Crpoenne artoma. OmbiT Pesepdopma. Ilocrymarer bopa. Ctpoenue atoma Bomopoja.
OObsicHeHHe cniekTpa Bogopoaa. TpyaHoctu Teopun bopa. BomHOBBIE CBOICTBA AIEKTPOHOB.
CtpoeHue 3JIeKTPOHHOM 00O0JIOUKH CIIOKHBIX aToMOB. Ilepronnuueckasi cucreMa 3J€MEHTOB
Menaeneesa. [Ipunmun [Haymnu.

EcrecTBeHHas panOaKTUBHOCTb. BHUBI paAOaKTUBHOTO pacnaja. 3aKOH paJruOaKTUBHOIO



pacnaza. [lepuoxa nomypacnana.
4. SlnepHble peakuu. DHEPreTHYCCKUN BBIXOJ SICPHBIX peakiuil. JlemeHnue TKeNIbIX siiep.
Cunre3 nerkux saep. Mcnonap3oBaHue si1€pHON SHEPTUU.
DnemMeHTapHbIe YacTUllbl. AHTHYAcTULIbl. AHHUTHIALKA. OObsicHeHne O6eTa- pacnaja.
6. Ilpumepsl © CBOWCTBAa DSJIEMEHTAPHBIX YACTUIl. Buabl B3aUMOJCUCTBUS MEXIY
3JI€EMEHTapHBIMUA YaCTULAMU.

o

Bomnpocs! Kk 3kcnpecc-KOJIJI0OKBHYMY

Beenenue
. UTto Ha3bIBaIOT (PU3NYECKOI BETUUNHON?
. Uem xapakrepusyercs pusnueckas BeauunHa?
. [lepeuncnutb CUMBOJIBI OCHOBHBIX (PU3NYECKUX BETUUHH.
. UTo Ha3bIBaIOT GU3NYECKUM 3aKOHOM?
. Kak 3amaercst o6macTs mpuMeHUMOCTH (PU3HUECKOTO 3aKOHA?
. Kakue 3akoHbl GU3MKN Ha3bIBAIOT (PYyHIaMEHTAIBHBIMU?
. UTo Ha3bIBAIOT (HPU3NIECKON MOAECIHIO?
. Kakue 3akoHOMEpHOCTH Ha3bIBAIOT 3MIIUPUYECKIUMU?
9. Kakue sBJIeHUs1 HA3bIBAIOT MaKPOCKOIIMYECKUMHU? MUKPOCKONMYECKUMU?
10.Kak onpenensieTcss COCTOSTHUE PU3HUESCKOU CHCTEMBI?
11.Kak onucarb U3MEHEHHUE COCTOSTHUSI CUCTEMBI?

03O L AW~

Kunemaruueckue npeacraB/jieHusi MEXaHUKHU
12.Kakue qBUKEHUS Ha3bIBAIOT HEPEIATUBUCTCKUMU? PensiTHBUCTCKUMU?
13 B uem 3axntovaercs (yH/IaMEHTaIbHOCTh 3HaYEHHsI CKOPOCTH CBETa B BaKkyyMe?
14. Koraa u noyemy HapyiiaeTcs 3BKINA0BOCTh MUPOBOTO TPOCTPAHCTBA?
15.Kakue aBukeHUS HA3bIBAIOT KBAHTOBLIMU?
16.Yto Ha3pIBalOT CUCTEMOM OTCUeTa?
17.Kakoe Teno Ha3sIBAalOT CBOOO HEIM?
18.IIpunuun unepuuu ['anunes.
19.ITpumMepsl HHEPLUATBHBIX CUCTEM OTCUETA.
20.ITpuuuHBl OTKJIOHEHUS OT MHEPIUATBHOCTH (B CHUCTEMax OTCYETa ¢ KOOPAMHATHBIMH

OCSIMH, )KECTKO CBSI3AHHBIMH C 3EMJICH ).
21.IlpuHUKI OTHOCUTEIBHOCTH.
22.0651acTh NPUMEHUMOCTH MPUHIIUIIA OTHOCUTEILHOCTH.
23.B 4eMm 3aKiIr04aeTcs HHBAPHAHTHOCTh (PU3NIECKUX 3aKOHOB?
24 Kakumu npeoOpazoBaHusIMH MOXHO ToayduTh MCO otHOcuTensHO ucxoano UCO?
25.Yto Ha3bIBAIOT MaTEPUATHLHOM TOUKON (YacTHUIlei)?
26.Yto HazeBaroT ATT?
27.YTo 3HAUUT OMHUCATH JABMKEHUE (PU3UUECKON CUCTEMBI?
28.YUT0 Ha3BIBAIOT YHCIIOM CTETICHEH CBOOOIbI (PU3MUECKON CUCTEMBI?
29.Kak onucaTh 0JIO)KEHUE YAaCTULIBI B MMPOCTPAHCTBE?
30.Yemy paBHO umncy0 cTeneHe cBo0oas! yacTuilpr? ATT?
31.3aKkoH ABUIKEHUSI YACTHUIIEL.
32.YT10 Ha3bIBAIOT TPAEKTOPUEN YACTHILIBI?
33.YT10 Ha3bIBAIOT MEPEMEILIEHUEM YACTHULIbI?
34 Kak onpenenutb NOBOPOT YACTUIIBI OTHOCUTEIBHO OCH?
35.YT0 Ha3BIBAIOT YIVIOBHIM IEpEMEIIEHUEM ?
36.YUT0 Ha3pIBAIOT CKOPOCTHIO YACTHUIIBI?
37.Kakas cKOpoCTb Ha3bIBaeTCs CEKTOPHOMN?
38.CBsI3b CEKTOPHOI CKOPOCTH C JIMHEUHOM.
39.YT0 XapaKkTepu3yeT N3MEHEHHUE HAIIPABJICHUS YIVIOBOTO MIEpEMEIICHUS?
40.ITonsiTHE YrIOBOM CKOPOCTH.



41.CBs13b TMHEWHON U YTJIOBON CKOPOCTEM.

42.1ToHsiTHE YCKOPEHMUSI.

43.Kakoe yckopeHHe Ha3bIBalOT TaHTeHIIMAIbHBIM? HopMaabHbIM?

44B ueM cMbICI pa3lielleHUs YCKOPEHHS Ha HOPMAIbHYI0 U TaHTCHIHAJIBHYIO
KOMITOHEHTHI?

45.1TonsiTHE YIIIOBOTO YCKOPEHHS.

46.ITpeobpazoBanus ["amumes.

47.CnenctBust mpeodOpa3oBanuii ["anues.

48.B 4yeM OrpaHMYE€HHOCTb TJIMJIEEBCKUX IPEACTABICHUI O CBONCTBaX MPOCTPAHCTBA U
BpeMeHu?

49.Ilocrynar DitHIITEHA.

50.Kakoe Bpemsi Ha3bIBalOT COOCTBEHHBIM?

51.9¢ddexT mopeHIeBa COKpAICHUS JTHHEIL.

52 Ilpunnun cootBeTcTBUS bopa.

53.IIpeobpazoBanus JlopeHa.

54.Cnenctus npeodpazoanuii Jlopena.

JAuHaMH4YecKue MPUHIUNBI MEXaHUKH

55.Kak onpenenuTts COCTOSTHUE YaCTHIIBI B KJIAaCCHUECKOM (pu3nKe? CUCTEMBI YacTUIl?

56.YpaBHeHUS IBIKEHUSI KJIACCUYECKON MEXaHHKH.

57.YcnoBue ompeneneHus OOMIEr0 pelieHUs YpaBHEHUS [IBIKEHUS KJIACCUYECKOM
MEXaHUKH.

58.0¢dekT 3ana3npIBaHus B3aUMOCHCTBUMN.

59.Kakas cucrteMa 4acTHI] Ha3bIBA€TCS U30JIUPOBAHHON?

60.YTo Ha3bIBAIOT UMITYJIbCOM YaCTHIIbI?

61.3aKk0H COXpaHEHHUs UMITYJIbCA.

62.YT0 Ha3bIBAIOT CUJIOH, IEUCTBYIONIECH Ha YacTUIly?

63.3aK0H MapHOCTH B3aUMOJICHUCTBUSI.

64.YT0 Ha3BIBAIOT LIEHTPOM Macc (MHepIuun)?

65.3aK0H coXpaHEHHS IIEHTpa Macc.

66.3aK0H aJIUTUBHOCTHA MACCHI.

67.IMITyibC peNsTUBUCTKON YaCTUIIBI.

68.Bupl hyHIaMEHTANbHBIX B3aUMOJICHCTBUH.

69.Kakue B3aUMOJICUCTBUSA Ha3bIBAOT: IpaBUTALMOHHBIMU? Cnabbmu?
OnexkTpoMarHUTHBIMU? CUIIBHBIMU?

70.3aK0H BCEMUPHOTO TATOTEHHUS.

71.I1puHIUI SKBUBAJIEHTHOCTH.

72.3akon Kynona.

73.Cuna Jlopenna.

74.3akoH ['yka.

75.KOHTaKTHBIE CUJIBL.

76.I1pupoaa Topmossiero dddekra.

77.3akoH Kynona — AMOHTOHa.

78.IloHsATHE MEXaHNYEeCKOU paboThI.

79.4T0 Ha3bIBAIOT IIpOLIECCOM?

80.Kakue cuiibl Ha3bIBAIOT MOTEHIIMATBHBIMU?

81.IloHsATHE NOTEHIINAIBHOM SHEPTUN.

82.Kakue cuiibl 3aBUCAT OT KOOPAMHAT 4acTHUIl?

83.Kakue cuiibl Ha3pIBaOT KYyJIOHOBCKUMHU?

84.Kakue cuiibl Ha3bIBAIOT LEHTPATBHBIMU?

3aKOHBI COXpaHeHHUs!

85.ITpocTpaHCTBEHHO-BpEMEHHBIE Pe0Opa3oBaHus PyHIaMEHTATILHON CUMMETPHH.

86.COOTBETCTBHE 3aKOHOB COXpaHEHHs (PU3MUYECKHX BEIMYMH MPeoOpa3oBaHUsAM
byHIaMeHTalIbHON CUMMETPHH.



87.3aK0H COXpaHEHUs UMITYJbCa.
88.3aKOH cCOXpaHEHUs FHEPTUH.
89.Ypasuenus ["amunbToHA.
90.®u3nueckuii CMbICT ypaBHEHHH ["aMuiIbTOHA.
91.2Heprust cBOOOIHOM PENATUBUCTCKON YaCTUIIBI.
92.OHeprust HEPEIATHBUCTCKON CBOOOTHON YaCTHIIBI.
93.2OHeprust TOKOS YaCTUIIBI.
94 Kunetnueckas SHEprusi peISTUBUCTCKON YACTHUIIbI.
95.Kunernueckasi 3HEprusi HEPEIATUBUCTCKOM YaCTULIBI.
96.OHeprus pelATUBUCTCKON YaCTHUIIbI BO BHEILIHEM I10JIE.
97.2Heprust HEPEIATUBUCTCKON YaCTHUIIBI BO BHEILIHEM I10JI€.
98.Kakoe nBmwkeHne Ha3bBalOT GUHUTHBIM? MHPUHUTHBIM?
99.IloTeHmanbpHas siMa.
100./IedexT macc.
101.MoMeHT uMMysIbca YaCTUIIBI.
102.3ak0H cOXpaHEHHsI UMITYJIbCA B KIIACCUYECKON MEXAHUKE.
103.Co6CTBEHHBIN MOMEHT UMITYJIbCA.
HexoTopble npuMeHeHNS 3aKOHOB MEXaHUKH

104.Cuna Jlopenna.
105.3anaya nByx Ten
106.YTo Ha3bIBAIOT MPUBEICHHON MacCO?
107.Cucrema 1ieHTpa Macc.
108.Bropoii 3akon Kemnepa.
109.Kakoii nporiecc Ha3bIBalOT CTOJIKHOBEHHEM?
110.Yopyrue u Heynpyrue CTOJIKHOBEHUS.
111.Yto0 Ha3pIBarOT MOPOrOM peaKIUu?
112.Kakoe CTOJIKHOBEHUE HA3BIBAIOT IHAOTEPMUUYECKUM?
113.Kakoe cTONKHOBEHUE HA3bIBAIOT IK30TEPMUUYECKUM?
114.YpaBuenue Memiepckoro.
115.®opmyia [{nonkoBckoro.

JAuHamMuKka TBepaoro rejaa
116.YpaBHenue nuxkenus nenrpa macc ATT.
117.Kax onpenenuts cuity, AeiicTByromryto Ha ATT?
118.YTo Ha3pIBatOT MOMEHTOM MHEPIIMU TeJIa OTHOCUTENILHO JAaHHOU OCH.
119.Yemy paBHa kunetndeckas sueprust ATT?
120.Teopema Ilteitnepa.
121.0cHOBHOE ypaBHEHHE TMHAMUKH BPAIIATEIbHOTO JBHKECHUS.
122.YT10 Ha3bIBalOT MTHOBEHHOM OCHIO BpaIIeHUs?
123.YTto Ha3bIBaIOT CBOOOHON OCBIO BpAICHHUS?
124.Y1o Ha3bIBAIOT INIABHBIMHU OCSAMH UHEPLUU?
125.Y10 Takoe rupockon?
126.YTo Ha3bIBAIOT MpeLeccuei?

OcHOBHBIE JIEMEHThI TEOPHH YIIPYTOCTH
127.Kaxkas nedopmariuist Ha3pIBaeTCsl yIPyrou? HEympyroi?
128.Yt0 Ha3bIBAIOT HANIPSIKEHUEM?
129.Ut0 Ha3bIBAIOT OTHOCUTEIHHOU Aeopmariueii?
130.3akon I'yka.

140.B uem 3akimtouaercst pusmueckuii cMpica Mmoayist FOura?
141.Kakoe siBieHrEe Ha3bIBAETCS TUCTEPEIUCOM?
142.0cHoBHBIE BUBI 1e(hOpMAIIHA.
143.Yemy paBHa 3HEprus aehopmariu?
144.Yto xapakrepusyeTr BEeKTOp Y MoBa?
JIBuKeHHe B HeMHepUHAJAbHBIX cucTtemax orcuera (HUCO)



145.Yemy paBHa cuia HHEPLMU?
146.Kak onpenenuts crity Kopuomnuca?
147.3anucarsb 3akonbl coxpanenusi B HUCO.
I'paBuTanmonHoe moJie
148.Kakoe nose Ha3bIBalOT I'PaBUTALUOHHBIM?
149.1aTh onpeneneHrue HANPsHKEHHOCTHU MOJIs TATOTEHHUS.
150.Yto Ha3bpIBatOT CUIIOBOW JIMHUEN?
151.Yt0 Ha3bIBAIOT MOTOKOM BEKTOPA HAMPSHKEHHOCTH?
152.Y1o Ha3bIBAIOT MOTEHIIUATIOM TOJIs1?
153.0npenenuT cBsi3b MEXy MOTEHIINAIOM U HaMPSHKEHHOCTHIO TPABUTAIMOHHOTO TOJIS.
154.Teopema Octporpaackoro-I"aycca.
KoJie0anus 1 BOJIHBI
155.YTo Ha3bIBAIOT OJHOMEPHBIM KJIACCHYECKUM TaPMOHHUYECKUM OCIIILIATOPOM?
156.3anucarh ypaBHeHHE OCHMILIATOPA B AU hepeHIaTIbHOM BHIE.
157.3anucarh ypaBHEHUE BOJTHBI.
158.Ut0 Ha3bIBatOT 3BYKOBOI1 BOJIHOM (3BYKOM)?
159.YTo Ha3bIBAIOT CUJION (MHTEHCUBHOCTHIO) 3BYyKa?
160.Yto Ha3bIBaIOT 3BYKOBBIM (aKyCTUYECKUM) J1aBIICHUEM?
161.YTto Ha3pIBatoT TEMOpOM?
162.B uem 3akitouaeTcst OnHaypanbHbIN dPherT?
163.Uto0 Ha3bpIBalOT aKyCTUYECKOM KaBUTAIEH?
I'mpponunamuka
164.Kakoe TeueHue KUAKOCTA HA3bIBAIOT JIAMUHAPHBIM? TypOYJIEHTHBIM?
165.TeopeMa HEPa3pbIBHOCTU CTPYH.
166.Ypasuenue bepuyu.
167.Mmnynbe cTpyw.
168.®opmyina Toppuuenin
169.lunamuyeckas BI3KOCTh
170.Kunemarrueckasi BA3KOCThb
171.YpaBuenue Ilyazeinsa
172.3akon I'arena-Ilyaseiins
173.Yto Ha3biBatoT ynciaom PeitHonbaca.
174.9¢ppext Marnyca

MeToauyeckue peKOMeHIAUHU 10 U3YYEHUIO TeM:
Pasznen 1 «BBenenue»

Ienv uzyuenusn: oenadenue cmyoeHmamu CUCMeMOll 3HAHULL 00 oouwux uzuueckux
nOHAMUAX.

H3yuue oannwtit pazoen cmyoenm 001cen:

- 3Hame: oOwWuUe PuzuyecKue NOHAMUA. ONbIM, USMEPEHUS, BEIUYUHDL, 3AKOHbI, 001ACb
NPUMEHUMOCIU 3AKOHO08, MOOeNU, IMNUpUYecKue 3aKOHOMEepPHOCMU, OeCKOHeuHOo Oonbulas u
Manas 6enuduHbl, MAKpo- U MUKPOAGIEHUS, COCMOSHUE CUCeMbl U USMEHEHUe COCMOSAHUS
cucmemvl, YpAGHEHUs OBUINCEHUS,

- YMemb: Onepupo8ams nepeducieHHbIMU 8bliie NOHAMUAMU U MOOENAMU MEXAHUKU,

- 6/140eMmb:HA36AHHBIM 6blUe HOHAMULUHLIM ANNApamom QuU3UYecKux 3HAHUti npu
noOCae0yioujem 0C80eHUU Pa30enos Kypca «MEeXAHUuKay.

Ilpu uzyuenuu pazoena 1 neooxooumo:

— CaMOCTOSITENIbHO W3YYHTh M 3aKOHCIIEKTHPOBATh Y4YEOHBIH MaTepuan pasjelna

«Benenuey, pa3MeIIEHHBIN Ha TTOpTAJIE.

Ocoboe enumanue oopamums Ha:

— HeobX00UMocms NOO20MOBKU K IKCNPeCcC-KOJLIOKSUYMY.

Jlna camokonmponsa no pazoeny HeodxXo00umo omeemums Ha c1e0yIouiue 60NPOCHL:

Bonpocs! k 3kcnpecc-KOJNIOKBUYMY



. UTto Ha3bIBaIOT (PU3NYECKOI BETUUNHON?
. UeM xapakrtepusyercs (pusndeckast BemuunHa?
Urto Takoe pa3MepHOCTh GU3HUYECKON BETUIHHBI?
Kaxk o6o3Hadaercs pa3sMepHOCTH?
. [lepeuncinuTh CHMBOJIBI OCHOBHBIX (PU3NYCCKUX BEITUYHH.
. UTo Ha3bIBAIOT (PU3UUECKUM 3aKOHOM?
. Kak 3amaercst 06acTb npuMEHUMOCTH (PU3HUECKOTO 3aKOHA?
. Kaxue 3akoHb! (hn3uKN HA3bIBAIOT (PyHAAMEHTAIBLHBIMU?
. Uro Ha3wBarOT pusudeckoit Mmonenbio? [IpuBenure mpumMepsl GU3NYECKUX MOACIICH.
. Kakue 3akoHOMEpPHOCTH Ha3bIBAIOT IMIUPUYECKUMU ?
. Kakue sBnenust Ha3pIBalOT MAKPOCKOMMYECKUMU? MUKPOCKOITUYECKUMU?
10.Kak onpenensieTcs COCTOSTHUE GU3HMUESCKOU CUCTEMBI?
11.Kak onucaTh M3MEHEHHE COCTOSTHUS CUCTEMBbI?

N —
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Paznen 2 «Kunemamuueckue npedcmaegienus Mexanuku

Ilens uszyuenusa: oenadenue cmyoeHmamu cCUCmemoil 3HAHUIL RO KUHEMAmUKe.

H3yuue oannwtii pazoen cmyoeHm 00J14cen:

- 3Hamv: npunyun uHepyuu I anunes, NPUHYUN OMHOCUMENTbHOCMU, O02PAHUYEHHOCHb
2anUNIee8CKUX NpeoCmasieHull o0 CBOUCMBAX NpPOCMPAHCMEA U  8PEeMeHU;  Cle0Cmeus
npeobpazosanuii I anunesn u cneocmeus npeobpazosanuti Jlopenya,

- yMemb: onepuposamsv NOHAMUAMU OAHHO20 pa3oend U 6bINOJHAMbL Npeodpa308aHus
T'anunes, npeobpasosanus Jlopenya;

- 61a0emv: NOHAMUUHBLIM aANNApamom (NpocmpaHcmeo, epems, O08UdCeHuUe, cucmema
omcuema, UCO, c60600Hble mena, abcontomuo meepooe meio, CmeneHu c80600vl, MpaeKmopus,
CKOPOCMb, YCKOPEHUe, MAmepuaibHas mouka);

Ilpu usyuenuu pazoena 2 neodxooumo:

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

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

- CaMOCTOSITENIbHO ~ U3Y4YUTh M  3aKOHCIEKTUPOBAaTh  Y4eOHBI  MaTepual,

pa3MenieHHbIN Ha noptaie no Teme: «I[Ipeodbpazosanus Jlopenma. [Toctynar mocrosHCTBA

ckopoctu cBeta. CienctBus npeodpazoBanuii JlopeHmay.

Ocoboe enumanue oopamums Ha:

— HeoOX00UMOCHb NOO20MOBKU K IKCNPECC-KOLIOKBUYMY,

—NnpU N0O20MOBKe K CEMUHAPCKOMY 3aHamuro no meme. « OepanuyeHHoCms 2aiuneescKux

npeocmasieHull o ceoucmeax npocmpancmea u epemeru. llpeobpazosanus Jlopenya.

Ilocmynam nocmosncmea ckopocmu ceema. Creocmeus npeobpazosanuii Jlopenyay»

O3HAKOMUMBCL C YUeOHbIMU MAMEPUATAMU, PAZMEUEHHbIMU Ha NOpmaie.

na camokonmpons no pazoeny Heo0xo0umo omeemums Ha ciedyouiue 60npPocel:
Bonpocui k 3xcnpecc-Konnokeuymy
12. Kakue aBMKeHUs Ha3bIBAIOT HEPEIATUBUCTCKUMHU? PesITUBUCTCKUMU?
13. B ueM 3axitouaercs GyHIaMEHTAILHOCTh 3HAUEHUSI CKOPOCTH CBETA B BaKyyme?
14. Korna u moyemy Hapymaercs 3BKIMA0BOCTh MUPOBOTO ITPOCTPAaHCTBA?
15. Kakue ABuXkeHUsI Ha3bIBAIOT KBAHTOBBIMU?
16. Yro Ha3bIBAIOT CUCTEMOW OTCYETA?
17. Kakoe Teno Ha3pIBalOT CBOOOHBIM?
18. [Tpunun nuepuuu ['anumnes.
19. IlpumMepsl HHEPLHATIBHBIX CUCTEM OTCUETA.
20. IIpyurHBI OTKJIIOHEHHSI OT MHEPIHAIBLHOCTU (B CHCTEMaxX OTCYETa C KOOPAMHATHBIMU
OCSIMH, J)KECTKO CBSI3aHHBIMU C 3eMJiei).
21. IlpyHIUIT OTHOCUTEIBHOCTH.
22. O6sacTh MPUMEHUMOCTH NPUHLIUIIA OTHOCUTEIBHOCTH.
23. B ueM 3akiro4yaeTcsi ”HBAPUAHTHOCTH (PM3MYECKUX 3aKOHOB?



24.

25

31

37

43

Kaxumu npeoOpaszoBanusmu MokHO monyuutb MCO otHocuTenbHO ncxoanoit UCO?

. UTO Ha3BIBAIOT MaTEPHAIBHON TOYKOM (YacTHIIEH)?
26.
217.
28.
29.
30.
. 3aKOH JBUKEHUS YACTHIIBL.
32.
33.
34.
35.
36.
. Kakast ckopocTb Ha3bIBa€TCSl CEKTOPHOM?
38.
39.
40.
41.
42.

Yro HaseBaroT ATT?

YTto 3HAUMT OnuUcaTh ABUKEHUE HU3UIECKON CHCTEMBI?

UTo HA3BIBAIOT YHUCIIOM CTETICHEH CBOOO I (PU3MUECKON CUCTEMBI?
Kaxk omucaTh moji0)KeHHE YacTUIIBI B MPOCTPAHCTBE?

Uemy paBHO 4HCIIO cTeneHel cBo0o bl yacTuibl? ATT?

UTto Ha3bIBAIOT TPAEKTOPUEN YaCTULIbI?

Yo Ha3BIBAIOT IEPEMEILIEHUEM YaCTULIbI?

Kax onpenenuTs NOBOPOT YaCTHUIbI OTHOCUTENIBHO OCU?
YTo Ha3BIBAIOT YIIIOBBIM NIEPEMELICHUEM?

UTo Ha3bIBAIOT CKOPOCTHIO YACTHUIIbI?

CBs13b CEKTOPHOI CKOPOCTH C JIMHEHHOM.

Yro xapakTepu3yeT U3MEHEHUE HAIPABJICHMS YTJIOBOIO NIEPEMEILEHUs?
[IoHsATHE YTIIOBOM CKOPOCTH.

CBs13b TMHEWHOHN U YTJIOBOW CKOPOCTE.

[IonsATHE yCKOpEHUS.

. Kakoe YCKOPCHUC HA3BIBAIOT TaHFCHHI/IaHBHLIM? HOpMaJ'IBHBIM?
44.

B uyem cmMmpIch pasaciicHud YCKOPCHUSA Ha HOPMAJIbHYH0O W TaHICHUOHUAJIBHYIO

KOMIIOHEHTHI?

45.
46.
47.
48.

[TonsiTHE YTIIOBOTO YCKOPEHUHA.

[TpeoOpazoBanus ["anumes.

Crnenctust mpeodbpazoBanuii ['amumes.

B ueM orpaHMYEeHHOCTH TaJMIIEEBCKUX MPEACTABICHUI O CBOWCTBAX MPOCTPAHCTBA U

BpEMEHU?

49.
50.
51.
52.
53.
54.

[Toctynar DWHIITEHA.

Kaxkoe Bpemst Ha3bpIBatOT COOCTBEHHBIM?
DddexT nopeHiieBa COKpaeHus ATUHBL.
[IpuHnun coorsercTBus bopa.
[TpeoOpa3zoBanus Jlopenua.

Crnenctus npeodbpazoBanuii Jlopenra.

IlIpakmuueckue 3auamusn no OAHHOI meme nPeonoaazarm:
pemenue 3anad o reme «Kunemaruka» 3 coopuuka Mpomosa U. E. «3agaun mo obmeit

busuxex»:

1 2 3 4 5
1.1 1.11 131 1.44 1.58
1.2 1.12 1.32 1.43 1.56
13 1.14 1.33 1.42 1.55
1.4 1.15 1.34 141 1.53
1.5 1.16 1.23 1.40 1.50
1.6 1.17 1.24 1.39 1.49
1.7 1.19 1.25 1.38 1.48
1.8 1.20 1.26 1.37 1.47
1.9 1.21 1.27 1.36 1.46
1.10 1.22 1.29 1.35 1.45




— BBIIOJHEHUE 33JaHUIl TPEHUPOBOUYHBIX U JIEMOHCTPALMOHHBIX HHTEPHET-TECTOB Ha
caiiTax WWW.i-exam.ru u WWW.fepo.ru ¢ menbio OCBOCHUS JAUAAKTHYCCKON €IUHHIIbI
«Kunematukay;

—  DKCIIPECC-KOIOKBUYM;

— CceMHuHapcKoe 3aHsATHE 1o Teme: «OrpaHMYeHHOCTb TaJIWJIEEBCKUX IPEACTaBICHUN O
CBOIicTBax mpocTpaHcTBa U BpeMeHu. [IpeoOpazoBanus Jlopenna. [loctynar nocrosincTBa
ckopoctu cera. Crenctus nmpeodpasoBanuit Jlopennay;

—  BBINOJIHEHHE JIabopaTOopHOU paboThl 001Iero gusnueckoro npaktukyma «OmnpeaeneHue
YCKOPEHUSI CBOOOTHOTO TAJICHUS.

3agaHus AJ8 CAMOCTOSITEILHOT0 H3YYeHH:
1. I3yuuTh 1 3aKOHCHEKTHPOBATh paznen 1.4.
2. [ToArOTOBUTHCS K IKCIPECC-KOJUIOKBUYMY.
3. BBINOTHUTH TeCTOBBIE 33JaHUS TI0 JAHHOMY pa3/eiy:
(3aoanus npeononacarom I npasunvhulil omeem)

3AJAHUE N 1. Ha 0opry kocMuyeckoro kopaOis HaHeceHa sMOieMa B BUJE
reOMETPUYECKON (BUTYPHI.

&
W3-3a pensaTUBHUCTCKOTO COKpAIleHWs UIMHBI 3Ta (urypa

u3MeHseT cBoro ¢opMy. Eciam xopabib JBMXKETCS B HalpaBlICHMM, YKAa3aHHOM Ha PHUCYHKE
CTPEJIKOM, CO CKOPOCTBIO, CPABHUMOM CO CKOPOCTBIO CBETA, TO B HEMOJABUKHOM CUCTEME OTCUETA
aMOieMa npuMeT (GopMy, yKa3aHHYIO Ha PUCYHKE ...

BapuaHTel 0TBETOB:

P

2.

L

3AJJAHHUE N 2.

Ha 60pTy KOCMHYECKOI'O Kopa6n;1 HaHeceHa SMOJieMa B BUIC FCOMCTpH‘-ICCKOﬁ (I)I/Il"ypbl.

\F

W3-3a pensiTUBUCTCKOTO COKpAIlleHUsl IJIMHBI 3Ta (UTypa H3MEHSET CBOIO
dopmy. Ecnam xopabib IBMKETCS B HANpaBICHWH, yKa3aHHOM Ha PHUCYHKE CTPENIKOW, CO
CKOPOCTBIO, CPaBHUMOI CO CKOpPOCTBIO CBETa, TO B HEMOJBMKHOM cHucTeMe oTcuera sambiema
npuMeT Gopmy, YKa3aHHYIO Ha PUCYHKE ...

BapuaHThl 0TBETOB:

O
9
O

1

2
3


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

3AJIAHHUE N 3. VuBapuaHTHOI BETUUNHON SBISETC ...
BapuaHTbl 0TBETOB:

1. IIUTENHHOCTH COOBITHUS

2. UMITYJIEC YaCTHUIIBI

3. uyIMHA peaMeTa

4. cKOpOCTh CBETa B BaKyyMe

3AJIAHHME N 4.
OTHOCUTENPHO HEMOJABI)KHOIO HAOIMIOZATeNsl TEIO JBIKETCS CO CKOPOCTBIO U

3aBHCHMOCTh MAacChl 3TOTO Tejla OT CKOpOCTHM IIpH MacCe TIIOKOsI #i;  BBIpA)KacTcCs
COOTHOLICHHECM. ..
BapI/IaHTbI OTBCTOB:

1omo=m 1| ufc]z
m
2. M=T——
4.'5—[04"0]2

3. mo=m,
U
4, m =m,—
o
o
5 m=m,—
L
3AJAHUE N 5.

Kocmuueckuii kopabib ¢ JByMsi KOCMOHABTaMH Ha OOPTY, OJIMH U3 KOTOPHIX HAXOJUTCS B
HOCOBOHM YacTH pPAaKeThl, IPYrodl — B XBOCTOBOH, JeTHT co ckopocthio V=0,8Cc. KocmoHaBT,
HAXOJISAIIMICS B XBOCTOBOM YaCTH PAKEThI, IPOU3BOIUT BCIBIIIKY CBETA U H3MEPSIET IPOMEIKYTOK
BpeMeHH {3, 32 KOTOPBIM CBET MPOXOJUT PACCTOSIHHWE JI0 3epKayia, YKPEIJICHHOTO y HEro HaJ
TOJIOBOM, M OOpaTHO K HW3Iy4areinro. JTOT MPOMEKYTOK BPEMEHHM C TOUYKH 3PEHHUS APYroro
KOCMOHABTA...

BapuaHTel 0TBETOB:

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

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

3. paBeH t;

4. 6omnbine, yem t; B 1,67 pas

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

3AJIAHUE N 6.Kocmuueckuii kopabiib ¢ IByMsI KOCMOHAaBTaMH JIETUT co ckopocthio V=0,8c (C —
CKOpPOCTh CBeTa B BakyyMme). OQuMH M3 KOCMOHABTOB MEIJICHHO IMOBOPAYMBACT METPOBBIA CTEPIKEHb W3
TIIOJIOKCHU L 1, mapalyiCJIbHOI'0 HaNpaBJICHUIO JABWXKXCHHA, B ITIOJIOKCHHC 2, NEPHNCHAUKYIIIPHOC JSTOMY
HarpasieHuto. Toraa UiMHa CTEP)KHS ¢ TOYKU 3PEHUS IPYroro KOCMOHABTA ...

BAPUAHTBI OTBETOB:

1) n3MeHuTcs oT 1,0 M B monoxxernuu 1 10 0,6 M B 2) n3MmeHutcs ot 1,0 M B monoxkeruu 1 go 1,67 m B
MTOJIOKEHUH 2 ITOJIOKEHHUU 2

n3meHuTcs ot 0,6 M B mmojtoxkennu 1 1o 1,0 M B

3) paBHa 1,0 M mipu J1F000#1 €ro OpHEHTAIHH 4) ONOKOHIH 2

3AJJAHUE N 7.KuHetnueckasi SHEpTUsl PEISITUBUCTCKOW YAaCTHIIBI, JABMXKYIIEHCS CO CKOPOCThIO U,
OTIPECIISETCS COOTHOUICHHUEM ...



1)

3)

BAPUAHTDBI OTBETOB:

2
By =m,c

2)

Paznen 6 «Junamuxa meépoozo mena»

Ilenv uzyuenusn: oenadenue cmyoenmamu CUCMEMOU 3HAHUIL 0 OUHAMUKE MEePO02o
mena.

H3yuue oannwvlii pazoen cmyoenm 00J14cen:

- 3Hamb: Kunemamuxy oeudxcenus ATT, momenmvl unepyuu CcuUMMemMpUuHbIX mell,
OCHOBHOe YpasHeHUue OUHAMU 8PAUAMENbHO20 OBUNCEHUS, VYCI08US DABHOBeCUs mell, NPUHYUN
B03MOJNCHbIX (BUPMYANbHBIX) NepeMeujenuli, OCHOBHble INEeMEHMbl Meopul YNpy2oCcmu, C6s3b
Medncdy Oechopmayuelt u HanpsceHuem, uovl 0epopmayuil.

- yMemb: Onepuposamv NOHAMUAMU OAHHO20 pa30end U 3anucbléamv U HPUMEHSMb
yenosusi pasHogecus men, ypasHenus osudicenuss ATT, onpedenamv KuHemuueckyio SHepeuro
ATT u momenmul unepyuy CUMMEMPUUHBIX Me,

- 61ademsv: NOHAMUUHLIM ANNAPAMOM (MESHOBEHHble OCU 8paujeHusi, c60000Hble OCU,
2UPOCKON, 2UpOocKonuyeckul a¢hgekm, 2upockonuyecKue cuivl, npeyeccus, pvluacu, napa cul,
ynpyeuil eucmepesuc, 6ekmop Ymosa,).

Ilpu usyuenuu pazoena 6 neodoxooumo:

— paccMOTpeTh CleAyromuil  yueOHblii Matepuan: [2], ¢.9-37; [3], c¢.13-41; [7],

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

Ocoboe enumanue oopamums Ha:

— HeobX00UMOCmb NOO20MOBKU K IKCNPECC-KOJIOKEUYMY;

Jlna camokonmponsa no pazoeny Heodxo0umo omeemums Ha c1edyrujue 60npPoCsl:
Bonpocul k axcnpecc-konnoxkeuymy
116.YpaBHenue nuxkenus nenrpa macc ATT.
117.Kak onpenenuts cuity, aercreyromyro Ha ATT?
118.YTo Ha3pIBalOT MOMEHTOM MHEPIIMU TeJla OTHOCUTENIbHO JaHHOU OCH.
119.Yemy paBHa kunernyeckas sueprust ATT?
120.Teopema IIteitnepa.
121.0cHOBHOE ypaBHEHHE JUHAMHKH BPAIIATEIbHOIO JBHKEHHUS.
122.YT10 Ha3bIBalOT MTHOBEHHOM OChIO BpaIleHUs?
123.YTo Ha3bIBAIOT CBOOOHON OCBIO BpaIleHUs?
124.Y1o Ha3bIBAIOT INIABHBIMHU OCSAMH UHEPLUU?
125.Y10 Takoe rupockon?
126.YTo Ha3bIBAIOT MpeLeccuei?
127.Kakas nedopmaiiusi Ha3bIBa€TCsl yIPYroi? HEynpyroi?
128.YUt0 Ha3bIBalOT HANPSAKEHUEM?
129.YTo Ha3bIBAIOT OTHOCUTEIIbHOU AehopMarueii?
130.3akoH I'yka.
140.B gem 3akimrovaercs puznueckuii cMbica Mmoayssi FOHnra?
141.Kakoe siBIeHHE Ha3bIBAETCS THCTEPE3UCOM?
142.0OcHoBHBIC BUABI AchOpMaIIHii.
143.Yemy paBHa sHeprus aepopmarun’?
144.Yto xapakTepu3yeT BEKTOp YMoBa?



IlpakxmuuecKkue 3auaAmus no 0AHHOU meme RPeononNazarom:
— peuieHue 3amav mo teme «J/uHammka TBepmoro Tena» w3 cobopuuka Hpomosa U. E.
«3amauu 1o ob1Eel punKe»:

1 2 3 4 5
1.234 1.218 1.257 1.171 1.198
1.242 1.220 1.262 1.173 1.193
1.245 1.221 1.263 1.174 1.192
1.247 1.222 1.264 1.175 1.191
1.249 1.223 1.266 1.179 1.190
1251 1.224 1.267 1.180 1.189
1.253 1.225 1.268 1.181 1.188
1.255 1.226 1.269 1.182 1.187
1.256 1.230 1.270 1.184 1.286

—  BBIIIOJHCHHWE 3aJaHUil TPEHHPOBOYHBIX M JIEMOHCTPALMOHHBIX HMHTEPHET-TECTOB Ha
caitax WWW.i-exam.ru u Www.fepo.ru ¢ menpro OCBOCHHS NUIAKTUYECKAX EIWHUIL
paszena;

—  JKCIPECC-KOJIOKBHYM;

BBINOJIHEHUE JTA00PATOPHBIX pa0bOT 00IIEro PU3HIECKOro MPaKTUKyMa —
1. «Onpenenenue moayis KOura»

2. «M3y4eHune 3aKOHOB BPAIIATEIILHOTO JIBUKCHUS

3. «OnpejeneHre MOMEHTOB HHEPIIMHU U ITPoBepKa Teopembl [1ITeiinepay;

—  NpU n0020MoGKe K CEMUHAPCKOMY 3AHAMUIO NO meme. « leMeHmbl Ynpy2ocmu meepoo2o
menay 03HAKOMUMbCSL C YUeOHOU UHpopmMayuel, pPasmMeweHHOl HuMce.

Pazoen 4 «3akoHbI cOXpaHeHUsI PU3MUECKUX BETHIHHY

Ileny usyuenusn: oenadenue cmyoeHmamu CcUCEMOU 3HAHUN O Qu3uuecKkom
cooepicanuu npeodpazoeanuil GyHOaMeHmanbHou CUMMEMPUU U COOMEENCMEUU 3AKOHO8
COXpaneHusn uauuecKux eenudun npeoodpazo6anuaAM QynoamenmaibHol CuMmempuu.

H3yuue oannwlit pazoen cmyoenm 00axHcen:

- 3Hamb:  NPOUCXOJCOeHUe  3AKOHO8  COXPAaHeHus,  usuyeckoe  cooeporcanue
npeobpazosanuii  (QYHOAMEHMANbHOU CUMMEMPUU, COOMEemcmaue 3aKOHO8 COXPAHEHUs
Quszuueckux geruyur npeoopa308aHUAM QYHOAMEHMANLHOU CUMMEMPUU, 3AKOHbI COXPAHEHUs
UMAYTbCA, SHEP2UU, MOMEHMA UMNYNIbCA 8 KIACCUYECKOU MeXaHuKe;

- yMemb: onepuposams NOHAMUAMU OGHHO20 pa30end i  NPUMEHAMb 3aKOHbl COXPAHEHUS]
UMRYTbCA, IHEP2UU, MOMEHMA UMNYIbCA 8 PeuleHUY NPUKIAOHbIX 3a0ay MeXAHUKU,

- en1adembs: NOHAMUUHBIM ANNAPAMOM (MOMEHM UMNYIbCA YACMUYbl U U30TUPOBAHHOU
cucmemol HepPeIAMUBUCTICKUX YACMUY, MOMEHM CULbl, COOCMBEHHbII MOMEHN UMNYIbCA).

Ilpu usyuenuu pazoena 4 neodoxooumo:

— paccMOTpeTh ciaeayonmii  yueOnsrii Matepuan: [2], ¢.9-37; [3], c.13-41; [7],

c.78-104; 8], ¢.6-32;

- CaMOCTOSITENILHO ~ W3YYHTh ¥  3aKOHCIEKTUPOBAaTh  YYEOHBI  MaTepual,

pasMenieHHbIE Ha moptanie To Teme: «lIpoucxoxkaeHHe 3aKOHOB COXpaHEHUS.

dusnueckoe  comepkaHue — mpeoOpa3oBaHM  (YHIAAMEHTAIBHOM  CHMMETPHH.

CooTBeTcTBHE 3aKOHOB COXpaHEHHS (U3MUYECKUX BEIUYMH TMpeoOpa3oBaHUSIM

(dbyHITaMEHTaJIbHON CUMMETPHUI.

Ocoboe enumanue oopamums Ha:

— HeobX00UMoCms NOO20MOBKU K IKCNPeCcC-KOJLIOKBUYMY.

Jlna camokonmponsa no pazoeny Heodxooumo omeemums Ha C1edyrujue 60NPoCHL:



http://exir.ru/1/resh/1_134.htm
http://exir.ru/1/resh/1_118.htm
http://exir.ru/1/resh/1_157.htm
http://exir.ru/1/resh/1_171.htm
http://exir.ru/1/resh/1_198.htm
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http://exir.ru/1/resh/1_166.htm
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http://exir.ru/1/resh/1_187.htm
http://exir.ru/1/resh/1_156.htm
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Bonpocuwt k s3xcnpecc-konnokeuymy
85.IIpocTpaHcTBEHHO-BpEeMEHHbIE IPpeoOpa3oBaHus (pyHIJaMEHTAIbHON CHMMETPHH.
86.COOTBETCTBHE 3aKOHOB COXpaHEHHs (PU3MYECKMX BEIWYMH MpeoOpa3oBaHUAM

byHIaMeHTaIbHON CUMMETPHH.
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87.3aK0H COXpaHEHUS] UMITYJIbCA.

88.3aKOH COXpaHEHUs FHEPTUH.

89.Ypapuenus ['ammibToHA.

90.®u3nueckuii CMbICT ypaBHEHHH ["aMuiIbTOHA.
91.2Heprust cBOOOIHOMN PENATUBUCTCKON YaCTUIIBI.
92.OHeprust HEPEIATUBUCTCKON CBOOOTHON YaCTHIIBI.

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

MEXAHHUKA
JlabopaTopHas padora N1.
Onpenenenne ycKkopeHHs1 CBOOOHOIO NA/ICHUS

VYckopeHne, HopMallbHasl U TAHT€HIUAJIbHAsL COCTABIIAIOIUE YCKOPEHHUS.

Cuna xak (QYHKIUS COCTOSIHMA cCHCTeMbl. Bropoii 3akoH HproToHa. 3akoH MapHOCTH

B3aMMOJCHCTBUSI.

Buape! B3aumoperictBuil u cuiibl. @yH1aMEHTaIbHbIE B3aUMO/ICHCTBHS.

I'paBUTAalIMOHHBIE B3aMMOJECICTBHS. 3aKOH BCEMUPHOIO TAroTeHus. Cuia TArOTEHUs U CUila

TSAXKECTH.

I'paBuTanmoHHas U UHEpTHas Macchl. [[puHIMI S5KBUBAJIEHTHOCTH.

I'paButanimonnoe mnosie. HampspkeHHOCTh M moTeHIWan noss. [IpuHuun cyneprno3unuu.

Teopema Octporpaackoro-I'aycca. Pabota cui noss TAroreHus.

CBobonHOe majieHue. Y ckopeHrne cBOOOIHOro naieHus. 3aKOH CBOOOHOTrO MaJeHUs Tena.

3aBUCUMOCTb CHJIbI TSDKECTH M YCKOPEHHUsSI CBOOOJHOTO MAaJieHHUs OT HIMPOThl MECTHOCTH U

BBICOTHI.

BeiBog pacuéTHbIX (hopMyIT JUIs ONpeIeeHNs] YCKOPEHUS! CBOOOIHOIO MaeHUs Tela.

MeTto/1bl OnpeieNeHns yCKOPEHUs: CBOOOAHOTO MaIeHHUS.

JlaGopatopnas paGora N2, 3, 10.
HN3yueHue konedaTeIbHBIX IBHKEHU I

1. KonebarenbHble JBWkeHUs. [‘apMoHMYeckne M HErapMOHMYECKHE  KoJeOaHUs.
Kiaccnuecknii TapMOHWYECKHA OJHOMEPHBIA JIMHEHHBIN ocmwnisaTop. Pusnueckue
BEJIMYMHBI, XapaKTEepHU3yIOIlMe TapMOHUYECKHE KojeOaHus (aMIUIMTyAa, IEpUOoJ,
yacToTa, HadajbHas (a3a koneOaHui, (asza). 3akoH AUHAMHKHA TapMOHHYECKHUX
KosiebaHuit B tu¢depeHnanbHON U UHTErpalibHON (opMax.

2. Kunermueckas W MOTEHIMAIbHAS DHEPTrUM KojebaTenpHOUW cucteMbl. [lomHas sHeprus
CUCTEMBI.

3. 3aKkoH AMHAMUKHU BPaIIaTeIbHOTO IBHKECHUS (BBIBOM). MOMEHT critbl. MOMEHT HHEPIIHH.
Teopema I'torirenca-Illrelinepa.

4, MareMaTH4YeCKUA  MasTHUK. 3aKk0oH  OUHAMHUKH  KOyeOaTeNbHOro  IBWKEHUSI
MaTeMaTHYecKoro  MasTHMka.  KBasuympyrue  cuibl.  Ilepuon — kosneGaHwmii
MaTeMaTHUYeCKOTro MasiTHUKA. DKCIIepUMEHTANIbHAS TPOBEPKA: OT YEro 3aBUCUT U OT Yero
HE 3aBHCUT MEepHOJ] KOJeOaHH MaTeMaTHYEeCKOTO MasiTHUKA?

5. O®wusnyeckuil MasTHUK. 3aKOH JUHAMUKU KOJEeOATEIbHOIO JBUKEHUS (PU3HMUECKOro
masitHuka. llepwonm komebGanuii Qusmdyeckoro MasiTHUKA. [lpuBeneHHas UIHMHA
(U3M4ECKOro MasiTHUKA U €€ SKCIIEPUMEHTAIIbHOE OIPEIeNICHHE.

6. Ilpyxunueiii wmastHuk. JuddepeHnuansHoe ypaBHEHHE KOJIECOAHUN MNPYKHUHHOTO
MasTHUKA. [loTeHnManbHas U KMHETUYECKash SHEPTUH NPYKMHHOTO MasTHHKA. [lepuon
KoJIeOaHUH TPYKUHHOTO MasTHUKA.

7. 3aryxatoune koseOanus. [luddepeHnmanbHoe ypaBHEHHE 3aTyXaloIMUX KoJieOaHUH.
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Koadduuumenr 3aryxanusi, OEKpeMEHT 3aTyXaHUs, JOrapupMuUYecKuid JIeKpeMEeHT
3aTyXaHuss M HUX DOKCIEPUMEHTAJbHOE OIpeesieHue, JO0OPOTHOCTh KoJieOaTenbHOM
CHUCTEMBI. DKCIEPUMEHTAJIbHOE OIpPEACIICHUE HA3BAaHHBIX BBIIIE XaPaKTEPUCTHK
3aTyXarlux KojJeOaHuu.
JlabopaTopnasi paGora N4, Sa.
Onpenenenune moayJas FOura u moayJs casura
DJIEMEHTBl TEOpUHU YIPYrocTu. MexaHudeckoe HampspkeHue. Ycuiaue. AOconoTHas u
OTHOCHTENbHas Achopmanuu. Yrpyrue cuiibl. 3akoH ['yka. CBsizp MeXay aedopManueit u
HarpsHKeHUuEeM (uarpamma).
OcHoBHbIe BUIBI AeopManuii. DHeprus neopmaruu. Yapyruii ructepesuc. Bekrop YMosa.
KpyTwibHbINM MasTHUK.
Monynb FOHnra u monyns casura. ®usnueckuid cMbica MoayJis FOHra.
BriBon pacuérbix dopmyn mng omnpexaesieHuss monayis HOHra, mocTOSHHOM KpydeHUs W
MOJYJIS C/ABUTA.
DKCIEPUMEHTAIBLHOE OIPEICIICHUE:
a) moayis FOHra mpu pacTspKeHUU ¢ TIOMOIIIBIO KAaTETOMETPa;
B) IOCTOSTHHOM KPYYECHHS U MOJYJISI CIBUTa MaTeprasa JMHAMUYECKUM METOOM.
JlaGopaTopHas padora N6
N3yyeHue 3aKOHOB BPAlIATEJIbHOTO IBUKEHUSI
Kunemaruka npuxenust ATT. YpaBuenus neuwxkenus ATT. J[BuxeHnue neHTpa macc.
OcCHOBHOE ypaBHEHHE JMHAMHUKHU BpAIATEIHHOTO JABUKEHUS (BbIBOA). MrHOBEHHBIE OCH
BpaIlCHUS.
Kunerndeckast sHeprus TBEpJ0ro Tea.
MOMEHT MHEPIMH YaCTULIBI U TBEPAOTO Tea. AJJIUTUBHOCTh MOMEHTA UHEPLUU.
Teopewma I'toiirenca-IlteitHepa (10Kka3aTeabCTBO).
OnpeneneHre MOMEHTOB MHEPLUU OAHOPOIHBIX CUMMETPUYHBIX Tell (CTEpKHS, WIHHIPA,
mapa).
3aKOH COXpaHEHHsI MOMEHTA HMITYJbCa B KIACCUYECKOM MeXaHuke. MOMEHT uMITylbca
YACTHUIIbl M U30JIMPOBAHHON CUCTEMBI HEPEISATUBUCTCKUX YACTHII.
MowmeHT cunbl. COOCTBEHHBI MOMEHT CHJIBI.
BriBoa pacu€THbBIX (OopMyIT [IJIs1 OTIPEICTICHUSI MOMEHTA MHEPIIMH U YTJIOBOM CKOPOCTH.
Tpudunspuslii noasec.
DKCrepuMeHTaIbHasl POBEpPKA 3aKOHA JTWHAMHMKH BpallaTeIbHOTO JBMXKEHHUS. Kak MOXXHO
M3MEHUTh MOMEHT CHJIBI | MOMEHT UHEPLIUH B SKCIIEPUMEHTAIBHON YCTaHOBKE?
BriBo pacu€THBIX (hOpMYTT MOMEHTA HHEPIIMM MaXOBOT'O KOJieca M CHJIbI TpEeHUsA. MeToanka
ONpeIeTICHUs MOMEHTA UHEPIIMU MaXOBOT'O KOJIECA U CUJIbl TPEHUSI.
JlaGoparopunas padora N8a,8.
N3yuyeHue npoueccoB CTOJKHOBEHUSA
HMitynbc. 3aKOH COXpaHEHHsI MMITYJIbCA B KIIACCUYECKOW MEXaHHUKE.
3aKOH COXpaHEHUsl PHEPTUHU B KIACCUUECKOM MeXaHuke. Y paBHeHUs [ aMuibTOHA.
CTOJIKHOBEHHE YaCTHII.
yOpYrue U HEYNpyrue CTOIKHOBEHNUS;
CTOJIKHOBEHUSI CITUMAIONTUXCS YaCTHII,
HEYIIPYTUe CTOJIKHOBEHHSI 0€3 CIIUITaHMUS;
pacmnajibl HeCTaOMIIBbHBIX YaCTHI], TOPOT PEAKIIUH.
Meroauka 3KCepUMeHTa 10 U3YYEHUIO yaapa.
bannuctuyecknii MasiTHUK.
[IpuMeHeHrEe 3aKOHOB COXPAHEHHUS HMIYJbCa W HDHEPrUU JUIsl pacyeTa CKOPOCTH MyIu
0aJTMCTUYECKOTO MAasITHUKA MPU CTOJIKHOBEHHSIX.
JlabopaTopnas padora N14,15.
OmnpenesieHne CKOPOCTH 3BYKa B BO3yXe METOAOM CJIOKECHUS
B3aMMHO NePHeHINKYJISIPHBIX KOJIeOaHMil.
OmnpenesieHue CKOPOCTH 3BYKa B ra3ax
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Pacripoctpanenue konebaHuii B OJHOPOIHOM yIIPyTO# cpene.
YpaBHeHHUE MIJI0CKO# Oeryiel BOJTHBI.
OnnomepHbIe 3ByKOBBIE BOJIHBI. CKOPOCTH 3BYKa B razax, HUJAKOCTSIX U TBEP/IbIX Teax.
Crosune BOIHBL. DHEPrUsl CTOSIYEH BOJIHBI.
du3nuecKkue XapaKTEepPUCTUKU 3BYKa: CHJIAa 3BYKAa, aKyCTHYECKOE COMPOTHUBIICHUE CPEIb.
PuU3HOI0rnyYecKas aKyCTHKA.
AKYCTHYECKHI1 pe30HaHC.
CrnosxeHue B3aUMHO MEePHEHANKYIISPHBIX KOJICOaHUM.
@urypsl JIuccaxy, 3KCIEPUMEHTAIBHOE UX IOJy4CHHE.
DKCIIEPUMEHTAIBHOE OIPEEIEHNE CKOPOCTH 3BYKA.

MOJVIEKYJIAPHASA ®U3UKA
Jladoparopnas padora Ne 1. Onpenenenune Cp / Cy
UYrto Ha3bIBalOT BHYTpEeHHEH 3Heprueii? KoanmuecTtBoM TernoTsi?
OnpeneneHue M MaTeMaTHYECKOE BBIPAKEHHE TEIJIOEMKOCTH Teja, yIeNbHOU
TEIIOEMKOCTH BELIECTBA, MOJIAPHOM TEIJIOEMKOCTH BEILECTBA.
3. Tlowemy s Ta30B pa3ivyalOT TEIUIOEMKOCTh IpH mocTossHHOM oO0beme (Cy) u
TEIUIOEMKOCTh HPH MOCTOSIHHOM JaBieHuu (Cp) ?
JlaTb onpeneneHue MOJIIPHBIX  TEINIOEMKOCTEN MPU TOCTOSHHOM 00BbEME U TOCTOSSTHHOM
JlaBJIEHUH, OOBSICHUTh COOTHOLLICHUE MEXy HUMHU (YpaBHeHue Maiiepa).
Hatp moHsiTue o crernenu cBo0oabl; Beipazuth Cp u Cy uepe3 Yncio CTEerneHe cBoOObl.
AnuabatHblii mponece. YpaBHenue Ilyaccona, rpaguk aguadaTHoro npotecca.
Omnpenenenne Cp / Cy MeTOIOM anuabaTHOTO pacIUpeHus (X011 paboThI).
Yro HazbiBaeTcs BOJIHOM? Kak oOpa3yercs crosiuasi BOJIHA, €€ OCOOEHHOCTH.
. Urto Ha3bIBa€TCS AJTMHON BOJIHBI?
10. Yro takoe pe3oHaHC? YClIOBHE HACTYIUIEHHS pE30HAHCA B TPYOE C BO3IyXOM.
11. Yro nasmiBaercs ckopocThio 3ByKa? IlnmoTtHocThio (rasza), naBieHuem? COOTHOIIEHHE
MEXy HUMH.
12. BeBoj pacuetHoU (hopMyItbl utst Y. MeToarKa SKCIIEPUMEHTA 0 OTPEICTICHHUIO .
JlabopaTopnasi pabora Ne 2. [IpoBepka ra3oBbix 3aKOHOB

™=

&

©o~No O

1. Mukpo- u MakpomnapameTpsl, XapakTepu3yIolie cocTosiHue ra3a. x ¢pusnueckuii cMbICII.

2. Wzompouecchl. 3akoHbl W ypaBHeHMs ux onpenenstonme (boinsg-Mapuorra,
[eit-JIroccaka, apsst). I'paduku u3onporieccoB B koopAuHaTax p u V, p u Pvut.
3akoH ABOTajpo.

3. BwiBox ypaBHenus Knaneiipona-MeneneeBa n3 ocHoBHOTO ypaBHeHHss MKT ra3zos.

4. Tepmuueckuil ko3pPuumeHT napneHust, KOOPPUIUEHT 0OBEMHOT0 paCcIIuPEHUs Ta30B.

5. OObsicHeHne Ta30BbIX 3akOHOB ¢ Touku 3peHuss MKT razoB. BrsiBoxg 3akoHOB
u3onpoueccos u3 ypasHeHus Kianeiipona-Meneneesa.

6. ®u3uveckuii CMBICI YHUBEPCAITBHOM ra30BOM MMOCTOSTHHOM.

7. 3axoH /lampTOHA.

8. Xox paboTsl, 00BSICHEHHE BCEX ITAIIOB, PE3YIbTATHI, BEIBOBI, TOTPEITHOCTH.

Jlaboparopnasi padora Ne 3 (a, 0). U3MeHeHMe arperaTHbIX COCTOSIHUIM
Urto HazbiBaeTcst Ppa3zoBbIM TMepexo oM mepBoro poaa? Buasl Gpa3oBbIX Mepexoa0B MEPBOTO
pona. O0bsicHUTH MexaHu3M (ha30BbIX Mepexoa0B ¢ Touku 3peHust MKT crpoenus BemiecTsa.
Uro Takoe Teriora (azoBoro nepexona?
Uro HazbpIBaeTcs yAENbHOM Temuoroil masineHuss? Ha uyrto pacxomyercs 3Ta Terora?
Enunuiel namepenns. YTo mpouCXOauT ¢ HEM TPU OTBEPAEBAaHUM BellecTBa?
Uro Ha3bIBaeTCs yAeNbHOM MOJISIPHOM TeruoToil mapooOpa3oBanus? Ha 4yro pacxomyercs sta
terota? EquHunel uamepenus. YTo npoucxoauT ¢ HeW MpU KOHAEHCALMK BelecTBa?
B yem 3akmrowaercs mporecc cybnmumanuu (Bo3roHkw)? UTo Takoe yaenbHas TEIioTa
cyomumanun?
Uem oTinuaroTcs rpadyKy MIABJICHUS U OTBEPACBAHUS KPUCTAJUIMYECKUX U aMOP(PHBIX TET?
[Touemy?
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3aBucUMOCTh  TeMmmepaTypbl  (a3oBoro  mepexoiga OT  JaBJICHHUA.  YpaBHEHHE

Knaneiipona-Knaysuyca.

Hwnarpamma coctosgHuid. TpoitHas ToUka.

CocraBiieHne ypaBHEHHUs TEIUIOBOTO OajlaHCa MJis ONpENENICHUs YAEIbHOW TEeIIOThI

u1aBJeHus (TapooOpa3oBaHusl) KATIOPUMETPHUECKUM CITIOCOOOM.

JlaGoparopuas padora Ne 4. Onpenesienue ko3gpuumeHTa TeNJI0BOro pacumpeHust
TBePAbIX TeJ

O0bscHenre ko uIMeHTa TEIIOBOIO paciiupeHust ¢ Touku 3penust MKT.
3aBUCHUMOCTh OOBEMHBIX M TUHEHHBIX Pa3MEPOB TBEPABIX TEJ H KUIAKOCTU OT TEMIIEPATYPHI.
Ouznyeckuii cmpica koddduireHTa 00beMHOr0 U JUHEHHOro pacmupeHus. CBsi3b MEXIy

HHUMHU. E[[I/IHI/II_H:I HU3MCPCHUA.

Yro Takoe MJIOTHOCTH? EI[I/IHI/II_[BI HU3MCPCHU. 3aBUCHUMOCTh IIOTHOCTH B€IIECTBa OT

TEeMIIepaTypBhl.
MeTtoauka onpezaeneHus Ko3QphuIueHTa TMHEHHOTO pacINpEHus.

~ow

BriBog popmyiel i onpenenenus ko3 duineHra 00beMHOTO pacIMpEeHUs )KUAKOCTH.

JlaboparopHasi padora NeS. Onpenesnenne yaeJJbHON TENJIOEMKOCTH

1. TlonsTHe TEMIOEMKOCTH TeN. Y IeabHas TEIJIOEMKOCTh. EIMHUIIBI U3MEpEHUS.

2. Urto Takoe MOJIb BeleCTBa. 3aKOH ABOTaIpo.

3. Uucno cremeHeir cBOOOABI MOJEKYJIBI TBEpAOro Tena. TeopemMa O paBHOMEPHOM
pacnpezieieHuu SHEPTUU 0 CTEeTeHsIM cB00oAbl. BHyTpeHHss sHeprust 1 MoJjs TBEpAOTro
Tena.

4. MonspHas TEII0EMKOCTb.

Knaccuueckas teopus TEIIOEMKOCTH TBEpAOro tena. 3akoH Jrosnonra u T, rpanuibt

€ro IPUMEHEHUS.

6. BrBog dopmyn uist onpeneneHust yAeIbHON TEIUIOEMKOCTH KHUIKOCTH M TBEPJOTO Teja
(YpaBHEHHE TEIIOBOIO OajaHca).

7. YcTpoHCTBO, MPUHIMI JEHCTBUS U Ha3HAUEHUE KAIIOPUMETpa.

JlabopaTopnasi padora Ne 6. Onpenesienne KO3(pGUIHEHTA TENJIONPOBOIHOCTH

OO0®bsicHEeHHE TEIUIONPOBOIHOCTH KUAKOCTEN U Ta30B ¢ ToUKU 3peHust MKT.
®opmyna Oypbe. Ouznueckuid cMbICT KOIPPUIIUEHTA TEIIONPOBOAHOCTH. EauHUIIBI
u3MepeHus. Uto Takoe rpaJueHT TeMIeparypbl?

3. 3aBuUCHUMOCTb KO3 (UIMEHTA TEIUIONPOBOHOCTH ra30B OT TEMIEPATyphbl U AaBICHHUS.
Oco0eHHOCTH MeXaHHU3Ma TEIIONPOBOJHOCTH TBEPABIX Tesl. DOHOHBI.

BeiBog gopmyibl 11 onpeaeneHus Ko3(p@uiineHTa TermIonpoBOAHOCTH U 00bsICHEHHE
METOJMKH 3KcnepumeHTa. Kak ompenensroT Ha IpakTHKE KOJWYECTBO IEPEIaHHOU
TEIUIOTH] U TPAJUEHT TEMIIEPATYPHI?

JlaGoparopuas padora Ne 7 (a, 0) Onpenesienue ko3¢pGuuneHTa NOBEPXHOCTHOIO

HATSIKCHUSI.

Ctpoenue xuakocteit ¢ Touku 3perust MKT.

IToBEpXHOCTHBIN CIIOM, CHJIBI MOBEPXHOCTHOTO HATSKEHUS, DHEPIHS MOBEPXHOCTHOTO
cinost. Koo puimeHT noBepXHOCTHOTO HATSKEHUS (J1Ba ONPEIeIICHNUs).

3. JlaBieHue moJl UCKPUBIICHHOH MoBepXHOCThI0. Dopmyna Jlamnaca.

4. CmauuBaeMOCTb, KalUJUIAPHBIE SBICHUS.

5. Merons! onpenenenus ko3hUIueHTa TOBEPXHOCTHOTO HATSKEHUS, X0/ PAOOTHI.

JlaGoparopuas padora Ne 9. OnpenesieHue BJIaKHOCTH BO31yXa

OOBsicHEeHHE TPOLIECCOB HCMapeHus M KoHaeHcanuu ¢ Touku 3peHuss MKT. Mcnapenue u

KHUIICHUE.

HacpliienHelid ¥ HEHAchILEHHBIM mnap. OT 4ero 3aBUCHUT [IaBJICHUE HACBIIIEHHBIX H

HEHACBIIIEHHBIX MapoB?

AOCOMIOTHAs M OTHOCHUTENbHAS BIAXKHOCTh. EAMHUIIBI U3MEpEHHSL.

Touka pocel. OmnpeneneHue aOCOTIOTHOW W OTHOCHUTEIBHOW BIIAXKHOCTH TPU ITOMOIIU

rurpomerpa JlamOpexta. YCTpOWCTBO M TPUHIMII JEHCTBHS BOJOCSHOIO THUTPOMETpa U

ncuxpomMerpa ABrycra.
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5. Omnpenenenue abCOMOTHONW M OTHOCUTEIBHOMN BIQKHOCTU TPU TIOMOIIH 3THX MPUOOPOB.
6. 3HayeHue BIAXHOCTH U CIIOCOOBI €€ ONpe/IEICHNUS.

1
2
3
4.
5
6

7.

Jladoparopnas padora Ne 10. Onpenesienue nocrossHHoil bosabnmana

OcHoBuble nonoxenuss MKT.

Huddysus. bpoynosckoe apmwkenne. OIyKTyamnuu.
Mukpo- 1 MakponapaMeTpbl COCTOSIHUS ra3a.

[Tocrosinnas bonbiiMaHa, eTUHHUILIBI U3MEPEHUS, PU3UIECKUN CMBICIT.

MounsipHas macca, onpeeseHne MOJISIPHOW MacChl.

Uucno ABoragpo, crnocoObl ONpenesNeHus] 4Yuciia MOJIEKYJl B IPOM3BOJIBHOM Macce
BEILECTBA.

Xoxa paboThl, BEIBOA pabounx Gopmys IUIsl ONpEesieHUs NMOCTOSHHOW bonbliMana u
pa3MepoB MOJIEKYIL.

JlabopaTopHas padora Ne 12. OnpeneJieHue cpeHeil JJMHBI CBOOOIHOTO Npodera u

1.

2.

3¢ GeKTUBHOIO JUaAMETPAa MOJIEKYJI BO3AyXa
Uto Takoe jMHa, Bpemsi CBOOOJHOIrO mpoOera, cpemaHsis, KBaapaTH4Has, HamOoJiee
BEpOSATHAsI CKOPOCTH MOJEKY, 3 PEeKTUBHBIN TuaMEeTp MOJIEKYIIbI?
BryTpeHHee TpeHHE B KHUAKOCTAX U Tra3ax. BeiBog (opMyIbl i JUTHHBI CBOOOIHOTO
npo0era.
3akon HeroToHa mis cuiabl BS3KOro TpeHus. OT dero 3aBUCHT Kod(dummeHt
BHYTPEHHETO TpeHus?
Mertonuka ompeneneHus UIMHBI CBOOOAHOTO mpobera u 3((EeKTHBHOrO IUameTpa
Monekynbl Bo3ayxa. CoctaB Bo3ayxa. BeiBoa dopmynsl ans 3¢pGheKTUBHOrO AHMaMeTpa
MOJIEKYJIBI.

JlabopaTopnasi paGora Ne 13. Onpenenenue u3MeHeHHs JHTPONMH NIPH HATPEBAHUH H
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IVIABJICHHH 0JI0BA

[Monstue o daszoBbix nepexonax | poxa. I'paduxu npoueccos T = f(t).

VY nenbHble (MOJIIPHBIE) TEIUIOTHI TUIABJIEHUS U KPUCTAJIN3ALINH.

JuarpaMma cocTosiHus cucTeMbl. TpoitHas TOuKa.

[Tonsitue suTponuu. M3MeHeHue 3HTponuK B 0OpaTUMBIX M HEOOPAaTUMBIX Ipoleccax.
Hepasenctso Knaysuyca.

CTaTuCTHYECKU CMBICI PHTPONMU M €€ CBOICTBA, CBSI3b DHTPONUU U BEPOSTHOCTH.
®opmyna bonbumana.

Meroauka onpeneneHus SHTPOIIUH, U3MEHEHUS YHTPOIIUH U pacyeT MOIPEeIIHOCTH.

SJIEKTPUYECTBO U MATHETHU3M
JlabopaTopnasi paGora Ne 1. McciienoBanne 3JIeKTpOCTATHYECKOTO 1OJIS.

Yo Takoe AeKTpocTaTuieckoe moe?

Uro Ha3bIBaeTCsl HAMPSHKEHHOCTHIO AleKTpuueckoro mois? (popmyma, ompenencHue,
MOCTPOEHNE BEKTOPa HAIIPSKEHHOCTH, €IMHUIIBI U3MEPEHHUS HAMPSHKEHHOCTH )

[IpuHuHMI Cyneprno3uiuu.

Uto Ha3bIBAECTCS TMHUEH HAIPSKEHHOCTU? MOTYT JI OHM TIepeceKaThCs?

Uto Ha3bIBae€TCs MOTOKOM HampsbkeHHocTH? Kak ¢ MNOMOUIpl0 CHUJIOBBIX JMHUH
M300pakaTh IEKTPOCTATHIECKOE TTOJIE€ CUCTEMBI 3apsI0B?

Uto Ha3bIBaeTCs MOTEHLHMAIOM 3JeKTpuyeckoro mnoss? Paznocts moreHumanoB. Kak
CBSI3aH TIOTCHIIMAJ C pabOTON MO MEPEeMENICHUIO d3J1. 3aps/a B DJIEKTPUUYECKOM TIOJIe.
Eaununel usmepeHus: noTeHIuana.

Yto Ha3pIBaeTCs HKBUINOTCHIMAIBHON MOBEPXHOCTHIO? Kak MAYT CUIIOBBIE JMHUHU IO
OTHOLIEHUIO K JKBUIOTCHIMAIbHBIM  MOBEepXHOCTSIM? KakoBa CBA3b  MEXIYy
HaIPSKEHHOCTBIO U OTEHIMATIOM?

Kak u ans yero Bkitoyaercst peoxopa?
[Touemy M1 MOCTPOEHMSI SKBUIIOTEHUUAIBHBIX MOBEPXHOCTEH, JIMHUM HCIOJIB3YIOT B
LEMU TaJlbBaHOMETP?

JlabGoparopHasi padora Ne 2. OnpeaesieHue JUIEKTPUYECKOI IPOHUIIAEMOCTH CPe/bl.
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1. Yro Takoe audneKTpuYeckas INpoHMIIaeMOCTh (oTHocuTenbHasg) Cpenpl? Kakue
CBOICTBA TUAJIEKTPUKA OHA XapaKTepu3yer?

2. Uro Ha3bIBaeTcs KojebaTenbHBIM KOHTYPOM?
OT 4ero 3aBUCUT MHIYKTHBHOCTh KaTymiku? Kak M3MeHUTH 4acToTy KoyiebaHUil B
KOHTYpe?
OT 4ero 3aBHCUT AJIEKTPOEMKOCTD IIJIOCKOT0 KOHAeHcaTopa?
Uro Takoe pe3oHaHC HAIPSHKEHUN?
Kakoro tuna koHzaeHcaTop HCIONb3yeTcs B padoTe?
KakoBa poib 3ByKOBOTO reHepaTopa, UCIoJIb3yeMoro B pabote?
B ueMm 3akrouaeTcs METOI OnpeeNieHus € B JaHHOM paboTe?

JlabopaTopnasi paGora Ne3. OnpenesieHue eMKOCTH KOHIECHCATOPOB.

UTo Ha3bIBaeTCS 3JIEKTPOEMKOCTHIO MPOBOAHUKA? OT yero oHa 3aBUCHUT? EIMHUIIBI
U3MEpEHMUS.

UYro Takoe koHaeHcatop? Buasl KOHIEHCATOPOB. DIEKTPOEMKOCTh KOHIEHCATOPOB.

CoeanHeHMsI KOHJEHCATOPOB.

3akonbl Kupxroda.

[Tpumenenne 3akoHOB Kupxroda Kk 00bICHEHHIO CXEMbI MOCTA.

EMKOCTHOE cCOnpoTHBIIEHUE.
Uem oTamyaercst cxeMa MOCTa Y MHCTOHA OT CXEMBI, UCIIOJIb3YeMOU B JTaHHOM padoTte?
[Touemy?

Uro Takoe Mara3uH eMKOCTEN?

MeTob1 onpesieNieHus AIEKTPOEMKOCTH KOHIEHCaTopa.

Jlaboparopnasi padora Ne 4. I3mepeHue cOnpoTUBIEHHIA.

Yro Takoe conmpoTHBIEeHHE MPoBoIHUKA? YeM oHO o0ycioBieHo? UTo Takoe yJenbHoe
conpotusiieHue? EnuHUIbI n3MepeHusl.

CoenvHEeHNE CONPOTUBIIEHUN.

3akon OMa a1 yyacTKa LenHu.

3akonbl Kupxroga 1 ux npuMeHeHue.

Mocrt Yuncrona. [louemy raibBaHOMETp MOKET IOKa3bIBaTh 07?7

MeTtoap! onpeniesieHns: CONPOTUBIIEHUS IPOBOJAHUKA.

Urto takoe aBometp? Kak ¢ Hum padorats? OMmeTp.

Kak mpu u3mepeHun nonyuutb Haubosee oomuii pe3yabrar?

JladopaTopnasi padora Ne 5. U3yueHue 3aBUCMMOCTH CONPOTHBJIEHUH OT
TeMIlepaTypsbl.

UTo Takoe CONPOTUBICHUE W MTPOBOJIUMOCTH?

Kak u moueMy 3aBUCHUT CONPOTHBIIEHHE METAIOB OT TemmepaTypsl? TemmepaTypHbIN
KOA(pUITUEHT.

OnexrponauTnueckas avcconuanus. Tok B snekrpoautax. OT 4Yero 3aBUCUT
IIPOBOJIMMOCTB JIEKTPOJIUTA?

Kak 1 nouemy 3aBUCUT COITPOTUBIIEHHUE JIEKTPOJIIUTA OT TEMIIEPATYPHI?

30HHas TeOpHs MPOBOJIMMOCTH MOJIYIPOBOTHUKOB.

Kak 1 nouemy MeHsieTCs CONPOTUBIIEHNUE NOJYIIPOBOJHUKOB IIPU HarpeBaHUMU?
Jladoparopnasi padora Ne 6. Pacuer mryHTa v 106aBOYHOI0 CONPOTUBJIECHMUSI.
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1. ITocnenoBaTenpHOE U MapajUIeIbHOE COEAMHEHHE NMPOBOJAHUKOB. MeTObI pacuera CIOKHBIX
cxeM (METO/I 3BE3/Ibl U TPEYTOJIbHUKA).

2. Yro Ttakoe rampBaHoMerp? IloueMy raiabBaHOMETpP MOXHO HCIOJIb30BATH U B KayeCTBE
aMmIepMeTpa 1 B kauecTBe BoJibTMeTpa? Kak 310 MOXkHO caenath?

3. Urto Ha3bpIBaeTCs MOCTOSHHOM ranbBaHoMmeTpa? YTO Ha3bIBaeTCs YyBCTBUTEIBHOCTHIO
rajgpBaHomeTpa’?

4. Pacuer myHTa ¥ J0OABOYHOT'O CONPOTHUBIICHHS, B Y€M COCTOUT UX POJIb?

5. YTo 3HAUUT pOrpagyupoBaTh U3MEPUTEILHBIN MPUOOP (aMIiepMeTp, BOILTMETP)?

6. UTo 03HAYAIOT 3amuCcH Ha IIKaje mpuoopoB?

7. KakoB pUHLMI ACHCTBHUS MAarHUTO-3JIEKTPUUYECKUX CUCTEM?



NookrwbdPE

©

8. Brirouenue peocrata B KaueCTBE MOTEHIIMOMETpA.
9. Uto Takoe Mara3uHbl CONPOTUBIICHU?
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9.

JlabopaTopnasi pabora Ne 7. Onpenesienne 3/1C pa3jin4HbIMI MeTOJaMH.

Kakwue cuibl Ha3bIBAIOTCS CTOPOHHUMU?

Yro naswiBaetcsa DC?

3akon Oma 151 3aMKHYTOM LIETH.

Uto Ha3bpIBaETCS UPKYIISIUEH BEKTOpA HAPSHKEHHOCTH 3IEKTPUUYECKOTO TIOJIA.

3akonsl Kupxroda.

B uewm 3akmrouaercs MeTO KOMIIEHCAIUU.

Mertonapl uzmepenus IC.

JladopaTopnas padora Ne 8. Onpenesienne TepmoI/1C.

[Touemy B MecTe KOHTaKTa ABYX MPOBOIHUKOB 00pa3yeTcsi pa3HOCTh moTeHuanoB? Ot
Yero 3aBUCUT €€ BEJIMYHUHA?

Mosxno 1 nonyunts D/]C B 3aMKHYTOM [IENU U3 Pa3HBIX METAIIJIOB 32 CYET KOHTAKTHBIX
pa3HOCTEH MOTEHIIUATIOB?

Yro Ttakoe TepmoIAC?

Uro Takoe koaddumuent repmoI/IC wm muddepennmansuas IC? Moxer mu B 1ienu
ObITH OoJbIIION TOK 3a cueT TOJIC.

3akoH BosbTa.

3asucur au kod3pdurment TOC ot Temnepatypsi?

Yto 3HAUMT MpOTpagyupoBaTh TEpMoONIapy?

SIBsieTcst M 3aBUCUMOCTD OT TeMIIEPaTypbl JIMHEHHOI?

Uto Takoe Mara3uH COMPOTHUBIICHUS U JIJIsl YETO OH UCIOJb3YyeTCs B padbore?

JlabopaTopnasi paGora Ne 9. CHAATHE XapaKTEPHCTHK TPEXJIEKTPOAHOMN JIaMIIbI.

Uto Ha3bpIBaeTCs TEPMODJIEKTpOHHOU sMmuccuein? Kak ona ucnosb3yercss B pabote
ANEKTPOHHBIX JIAMIT?
Ponb anexTponos (aHoMa, KaToJa, CETKH) B TPUOJE.

UYTo Ha3bIBaE€TCS CTATUUECKOW aHOJHOM XapaKTepUCTUKON JamMIIbl?

Y10 Ha3bIBAae€TCA TOKOM HACHIIEHUS?

Uto Ha3bIBa€TCA CTAaTUYECKOM CETOYHOM XapakTepucTukod Jsammbl? YTo Takoe
MOTEHITUAN 3aITUPAHUS JTAMITBI?

OOBSICHUTD TPUYMHY M XOJ HM3MEHEHHSI CETOYHOTO TOKAa C YBEIMYCHHEM Ha CEeTKe
MMOJIOKUTEILHOTO ITOTCHIINAIA.

OOBSICHUTH IPUUMUHY OJHOCTOPOHHEN MTPOBOAMMOCTH 3J1.JIAMITBI.

Bxiroduenue peocrtata B Ka4eCTBE MOTEHIIMOMETPA.

Bxarouenue 3-X MONIOCHOTO NEPEKIOYaTeNs 111 U3MEHEHUs! HallpaBJIeHUs TOKa B LETH.

10. Tlouemy npwW CHATHHU CETOYHOW XapaKTEPUCTUKHA N3MEHEHNE MOTSHIINAIA Ha CETKE BEJIET

K UIBMCHCHHIO aHOJHOT'O HaHp}I)KCHI/IH?

11. Kaxk usmensercs MOTCHIMAJ 3allMPaHUs JIaMIIbl C UBMCHCHHUEM aHOJIHOI'O Haprl}KeHI/IH?
12. MOXHO J¥ YBEIHUYUTH TOK HACKIIIEHUS?
JlaGoparopHasi padora Ne 10. CHsiTe XapaKTepPUCTHKH MOJYIIPOBOJHUKOBOIO IU0AA U

H3MepeHue
K03 PpuumreHTa ycujieHus TpPaAaH3UCTOPA.

Kakwue Tena Ha3pIBatOTCS MOITYIPOBOIHUKOBBIMU ?

UYem oTiinyaeTcs MoJIyIpOBOJHUK M-TUIA OT IPOBOJIHUKA?

Kakas npoBoiMMOCTb Ha3bIBA€TCs IPOBOAUMOCTBIO P-TUIIA?

Yro npoucxoauT Ha rpaHMIle KOHTAKTa MPOBOAHHUKA H-THUIIA C ITOJYIIPOBOJAHUKOM p-THIIA?

Yro Takoe cOOCTBEHHAsI U PUMECHAs IIPOBOAMMOCTD?

Uto Takoe 3anuparonuii Ciaomn?

[ToueMy KOHTakT 2-X WOJYNPOBOJHHUKOB C pa3HOTO0 THUIA MPOBOJUMOCTBIO 00Ja1aeT
OJIHOCTOPOHHEW MPOBOJIUMOCTHIO?

UYro Takoe npsimoe u oOpatHoe HanpspkeHue? [psmoit u 06paTHbII TOK?

Uto Ha3bIBAETCS BOJBTAMIIEPHON XapaKTEPUCTUKOM auoaa’?
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13.

Jlj1g 9ero ciy’KUT NOJyNPOBOIHUKOBBIN 11017
Kak ompenensiercst ko3 duiuient ycunenus tpuonaa’?
BxiroueHune peoctara Kak IOTEHLIMOMETPA.
Bxtouenue 3-X mOJIFOCHOrO NEpeKIoYaTelis Iy U3MEHEHUS HallPaBJICHUs TOKa B LEIH.
JlabopaTopnasi paGora Ne 11. Onpenenenune ropu3oOHTAJILHON COCTABJISAIOIIEH
HANPSAKEHHOCTH MATHUTHOTO 10JIs1 3eMJIH.
Uto Ha3bIBaETCS CUIIOBOW JJUHUEH MAarHUTHOTO MOJIs?
Kak nayT cuiioBble TMHUA MarHUTHOTO 1oJig 3emiu? ['ie y 3eMiiu ceBepHbIdA MarHUTHBIN
nosiroc? OnpenennTe EMEHThl 36MHOIO MarHeTu3ma.
3. HampaBrnenue Kkakoro BeKTOpa COBMAJaeT C HAMpaBiICHHEM MAarHUTHOW CTPENKH,
HAaCa)kKeHHOM Ha BepTUKaIbHYIO ocb? Ha ropusoHrampHyto ock? HyxHo 1m
TOPU30HTAIBHYIO OCh OPUEHTHUPOBATh KAK-TO B POCTPAHCTBE UJIU 3TO HE 003aTENIbHO?
Cdopmynuposats 3akoH bruo-Casapa-Jlamiaca.
Kak nanpaBieHo MarHuTHoe noJie Kpyrooro toka? YUemy pasHa ero H..
CrnpaBeyiuB M NPUHIUI CYNEPIIO3ULIMHI JJI1 MATHUTHBIX TOJIEi?
B uewm 3axmtouaercs meroa onpeaenenus Hr u Ho 3eMHOro MarauTHoro nossi?
Jy1s yero BUTOK OPUEHTUPYETCS B INIOCKOCTH MarHUTHOT'O MepUiuaHa?
JIaﬁopaTopHaﬂ padora Ne 13. Onpenenenune ko3gpuuueHTa CAMOMHAYKINH KATYIKH.
1. Yro Ha3bIBaeTCS MHIYKTUBHOCTHIO MPOBOHUKA? ENMHUIEI H3MepeHusl.

.
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2. ITlowemy karymka OKa3blBaeT pa3HOE CONPOTUBIICHHE MOCTOSHHOMY TOKYy U
nepeMeHHOMY?
3. Ot 4ero 3aBUCUT UHIAYKTUBHOE COIIPOTHBIICHHE KATYLIKHU?

4. Kak cBsi3aHbl UHAYKTUBHOE U aKTUBHOE CONPOTUBIIEHUE NMPOBOJHUKA? MOXKHO 1M UX
IIPOCTO CKJIAABIBATh?

5. Uro o3Hauaer, 4To TOK MO (pa3e He COBMAAAET C HANPsHKEHUEM?

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

7. Yto Ttakoe eMKocTHOe conmpoTuBieHue? Uem oHo oOycnosieHo? Kak Biuser Ha TOK B
nenu?

8. Kak yBennunTh HHAYKTUBHOCTH KaTYIIKH?

9. Kak perynupyercs HanpsKeHHE B 1enn?

OIITUKA
JlabopaTopnasi padora Ne 3
1. JTun3zbl. Ontrueckas ock. @okyc. I'nmaBHas ontudeckas ock. PokycHoe paccrosiHue. Popmyna
JIMH3bI, ONTUYECKasl CHJIA JIMH3BI.
2. IlocTpoenue n300paKeHUH B JIMH3AX U 3epKajiax.
3. Meroasl onpeneneHust HOKYCHOTO PAaCCTOSTHHS COOMPAIOIIEH JTMH3HI.
4. IToctpoenue ueprexa Kk Meroay beccens.
5. Meroauka onpeneneHust GOKYCHOTO PACCTOSIHHS pacCEUBAIOIIECH JIMH3HI.
6. AGeppanus JMH3: XpoMaTuieckas, cepuueckas, KoMma, aCTUTMaTH3M.
JlaGoparopHnas padora Ne 4,4a
1. 3akoHBl OTpaXeHHs U TMperomiieHHs cBeTa. @DU3MUECKUl CMBICT abCONIOTHOTO U
OTHOCHUTEIILHOTO MOKAa3aTeNs IPeJIOMIIEHUS CPEbl.
2. SIBneHne NOJHOTO BHYTPEHHETO OTPAKEHHUS.
3. Xop srydeil yepes MII0CKO NapajuIesIbHYIO INTACTUHKY U MTPU3MY.
4. Xox myuell B MUKPOCKOIIE.
5. MeTtonuka ornpeesieHne moKa3aTessi MPeIoMIISHUS TP MOMOIIH MUKpockora. (KagecTBeHHOE
00BSICHEHUE YEPTEXKaA).
6. 3aBUCHMOCTH TIOKa3aTes MPEIIOMJICHUS Cpeabpl OT Temmeparypbl. [IpuHmmm paboThl
pedpakTomeTpa (mMocTpoeHue xo1a Iy4deit B peppakromerpe).
JlaGoparopHasi padora NeS.
1. B wuem cocrour sBieHue uHTepdepeHUnu? VYCIOBHE TOIYYEHHUS YCTOHYMBOI
uHTep(epeHIIMOHHO0M KapTuHBL. KOorepeHTHOCTh MICTOYHHUKOB.



2. YcnoBust HaOmoneHuss Max ¥ Min npu uatepdepenimn Apyx nydeid AL, AD.
3. CnocoOwl HabOmonenus uHTepdepenuuu: onbiT FOHra, ounpusma m Ousepkana DpeHens,
Mertop JInoiina (c mocTpoeHuEM X0/1a Ty4yell 1 MHUMBIX HCTOYHUKOB).
4. MeTtonvKa onpeaesieHus JJIMHbI CBETOBOM BOJIHBI IIPU MOMOIIH OUITPU3MBI.
JlabopaTopnasi paGora Ne 6.
1. B yem cocTosT siBIEHHE U yCIOBUE UHTEPHEPEHIINU CBETOBBIX BOJH?
2. YcnoBust Max u Min npu MHTEpPEPSHLIUH IBYX JTyUei.
3. Tlonstue 06 uHTEepdepeHUUH B TOHKUX IUIEHKAaX: IMOJOCHI PAaBHOIO HAKJIOHA W PaBHOU
TOJILIUHBI (PUCYHOK U €r0 OOBSICHEHUE).
4. Konpria Herotona. Beisoa popmyiier miis R u A
5. Metonuka omnpeneneHusl paguyca KpUBU3HBI JUH3bI U JJIMHBI CBETOBOI BOJIHBI C ITOMOIIBIO
koiier; HerotoHa.
JladbopaTopHnas padora Ne 7.
1. Tudpakaus ceera. [Ipuanun [oiirenca-dpenens.
2. ludpaxiust oT miead. Y CIIoBHs MaxX 1 MiN cBeTa OT mieau (PUCYHOK).
3. IudpaxironHas pemerka. Y cioBus Max u MiN cBeta OT PelieTku (PUCYHOK).
4. Onpenenenre A Ipy TOMOIIU TU(PAKIIMOHHON PEIIETKH.
JlabopaTopHas padora Ne 8.
1. EcTecTBeHHBIH 1 MOJSIpU30BaHHBINA cBeT. CIIOCOOBI OTyUEHUS OIS PH30BAHHOTO CBETA.
2. Bpamienue miocKOCTH MOISpU3AMKA ONTHYECKH aKTUBHBIMU BEIlIECTBAMU. YTOJI TOBOPOTA
IUIOCKOCTH nossipuzauuu. [locrosiHHas BpaleHus.
3. [IpuHuun ycTpoicTBa U JEHCTBUS caxapuMeTpa.
4. 3akoH bproctepa u ero pusndeckoe 00ObsICHEHHE.
5. onspuszaTop u aHanu3aTop. 3akoH Maitoca.
6. MckyccTBeHHAst aHU30TPOIUS U €€ UCII0JIb30BAHNE B TEXHUKE.
JlabopaTopnasi paGora Ne 10.
1. TermmoBoe n3nyyenue ten. Equnnne! uamMepenus. M3nydarensHas U oryionjaTesbHas
CHOCOOHOCTH TeJ.
2. CriekTpajbHas U MHTETpalibHasl, U3ayJarelbHas U morjomiarenbaas cnocoonoctu (E., A, Ry).
3. 3akon Kupxroda.
4. TlonsiTe abGCOMIOTHO YEPHOTO TEJA.
5. 3aKoHBI TEIJIOBOr0 U3y4eHHs abcotoTHO YepHoro Tena: Credana-bonsimana u Buna.
M3MmeHeHune 1iBeTa TeJ Npu HarpeBaHUH.
6. 'paduku pacnpeneneHus: JHEPTUU U3Ty4EHUS IO JUIMHAM BOJIH IIPU Pa3HBIX TeMIepaTypax.
®opmyna [lnanka (GyHKIUEN pacnpeeieHus] SHEPTUU PAaBHOMEPHOTO U3IyUEeHHs YEPHOT'O Tela).
OnTr4eckuii NMPOMETP: YCTPONCTBO U METOJ U3MEPEHMSI TEMIIEPATYPHI TUPOMETPOM.
Jlaboparopuas padora Ne 11.
1. Buemnuii dotorddexr. 3akonsl dorodddekxra (3akoH CroneroBa). OCHOBBHI KBaHTOBOU
TEOpUH CBETA.
2. YpaBHenue DiHmTeitHa 11 porodddexra. J[muuHoBonHOBas rpanuna i GoTorddexra.
3. Bakyym#slii poTodsieMeHT. Y CTpOMCTBO U BKIIIOUEHHUE B 1ICTIb.
4. BonpramnepHast XapaKTepUCTHKA (POTOIIEMEHTA.
5. O6bscHeHnE pe3yIbTaTOB HKCIIEPUMEHTA HAa OCHOBE 3aKOHOB (OTOdPdeKTa.
JlabopaTopHasi paGora Nel2.
1. Oneprus cBetoBbIX BOJIH. [IoTOK 3HEeprun. I1noTHOCTE MOTOKA 3HEpruu. Bektop YMmoBa.
2. CseroBoii notok. Kpusast BunHocTH. EAMHUIIBI ©3MEPEHNS, COOTHOLIEHUE MEXAY BaTTOM U
JIIOMEHOM.
3. OcBemeHHOCTh. Equnnibl n3MepeHust. SIpKocTh U CBETUMOCTb, CBSI3b MEXKY HUMU. ETMHUIBI
U3MEpEHHUS.
4. 3aKoHBI OCBEIIEHHOCTU. MeTOo1Ka IPOBEPKU 3aKOHOB OCBELICHHOCTH.
5. IlonsiTue 0 BHyTpeHHEM U BeHTHIIBHOM (poTodddexre. [Ipunnmn nericTBus JIFOKCMETpa.
JlabopaTopHasi paGora Ne 14.
1. ucniepcus cBeTa, AMCIEPCUOHHBIN CIEKTP. X0 Tydel B Ipu3Me ( PUCYHOK).



2. Cnektpockon. Xo/ Jy4yel B CIEKTPOCKOIIE.

3. CexTpbl UCITYCKaHUS U CIIEKTPHI MOTJIomeHus. JInneiyarple U, CIUIOIIHbBIE U MTOJIOCAThIe

CHEKTpHL. Y CIIOBUS UX HAOIIOACHUSI.

4. CnexTpanpHblid aHanu3. /{1t yero CHUMAarT rpaIuPOBOYHYIO0 KPUBYIO CIIEKTPOCKOIIA.

5. V3nydenue u noriomeHne cBeta aroMoM. OObsICHEHHE TIPOUCX 0K ICHUS TMHEHYaThIX

CIIEKTPOB M CTPYKTYPHI CIIEKTpa U3Iy4YeHHsI aToMa Bojopoa o bopy (Pusuka-10).
JlabopaTopHasi paGora NelS5.

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

2. 3axonbl CtoneroBa [yt BHEIIHETro (GoTodddekra.

3. YpaBuenue DitHireiHa 115 poTodddekra. [nmmHHOBOIHOBAs rpanuiia portodrddexra.

4. IpuHIMN 1EeHCTBUS BEHTIIILHOTO GoTod(deKTa.

5. CnektpanbHas XapaKTepucTHKa (GOTOIIEMEHTA.

6. [IpuHLMI NEHCTBUS MOHOXPOMATOPA.

7. Kak cHUMaIOT CIIeKTpalIbHYIO XapakTepucTUuKy dotornementa B padore? [louemy s

MOJTyYEHHUS CIIEKTPAIIbHON XapaKTEePUCTHKHA HEOOXOAUM TIepecUeT YHEPTUU PEATBHOTO

MCTOYHHKA?

ATOMHAS ®U3UKA.
OU3NKA ATOMHOT'O AAPA U DJIEMEHTAPHbBIX YACTHUIL]
JIABOPATOPHAS PABOTA Ne 2
OIIPEJEJIEHUE MMOCTOSHHOM IJIAHKA METOJIOM
SAJEPKUBAIOIIEI'O IOTEHIHUAJIA VIA  $®OTO2JIEMEHTOB

1. OOBsACHUTL MEXaHU3M 00pa30BaHUs CIICKTPOB M3IIYUCHHUS HA TIPUMEPE CIICKTPA aTOMAapHOTO
BOZIOPOZA.
2. CrexTpbl BOJOPOI0IOJO0HBIX aTOMOB.
3. B uem 3akmrouaercs npaBuiio otoopa’?
4. B uem 3aximouaetcs siBneHue ¢potorpdexra? Buemnuil u BHyTpeHHUN poTodapdexT. 3akoH
OuHmreitHa 11 porodddexra.
5. YcTpoiicTBo PoTOAIEMEHTOB. ByIeT 1 TOK HACHIIIIEHUS Y Ta30HANOTHEHHBIX ()OTOAJIEMEHTORB?
6. Kak onpenenstor B pabore nocrosHHyto [lnanka? Kak onpenenuts paboTy BbIXoja (eciu
M3BECTHBI 33/1CPKUBAIOIINE PA3HOCTH MOTEHIIMAJIOB JIsl pa3HbIX 4acToT)?
7. YCTpOUCTBO U NPUHLUI JEHCTBHAS MOHOXPOMATOPA.
8. O1eHka NorpenrHocTel N3MEpeHHUsL.

JIABOPATOPHAS PABOTA Ne 3

MN3YYEHUE CIIEKTPA BOAOPOJA C IOMOIIBIO
MOHOXPOMATOPA

1. Haueptuts Mozens aToma renust. Uto mpencrapisieT U3 ce0s ABaX1bl MOHU3UPOBAHHBINA aTOM
renus?
2. Mogens atoma Pesepdopna. Kakie ocCHOBHBIE OIBITHI MTOATBEPHKIAIOT CYIIIECTBOBAaHUE aToMa?
3. C KaKuM YCKOPEHHEM IEKTPOH JIBUKETCS BOKPYT siapa’?
4. Ilouemy HETPEPHIBHO M3TYYAIOUINI aTOM COTJIaCHO KJIACCUYECKOM TEOPHH AJIEKTPOIMHAMUKU
JOJDKEH ynacThb Ha aapo? Kak o6xonuT Ty TpynHocTs Teopus bopa?
5. CdopmynupoBars mnoctynarel bopa. Kakumu skcrepuMeHTaIbHBIMU — (pakTOpamMu
MOATBEPKIAI0TCs ocTynatel bopa?
6. PaccunTaTh MoTEHIIMATBHYIO M TIOJHYIO YHEPTUH BOJOPOOIIOJ00HOTO aToMa.
7. BbIBECTH BBIpaKE€HUE YaCTOTHI U3IYyYEHHS aTOMa BOJOPO/IaA.
8. CnektpanbHbie cepun. OOBICHEHHE CIIEKTPATBHBIX CEPUI C TOUYKH 3PCHUSI KBAHTOBOU TEOPUH
aToMa.
9. Kak onpenensiercst mocrostHHast Punoepra B padbore?
10. Ilpunnun aelictBusg MoHOXpomaTopa YM-2 1 ero ycTponcTBo.
11. Kak nporpagyupoBaTh CIIEKTPOCKOI?

JIABOPATOPHAS PABOTA Ne 6

OIIPEJAEJIEHUE COAEPKAHUSA KAJIUA B COJISIX



PAJIMOMETPUYECKUM METOAOM
. CocTtaB aTOMHOTO si1pa. XapaKTEPUCTUKH COCTABIIAIOIIUX €0 YACTHII.
. CMBICT TOPAIKOBOTO HOMEpA dJIEeMEHTa B Tabnuie MenaeneeBa. MaccoBoe YMCIIO 3JI€MEHTA.
. Uto Takoe n30Tonsl?
. UTo moHumaeTcs 1noj paAuoakTUBHBIM pacnaaoM?
. Buzpl paanoakTHBHOrO pacnaza, IpaBuia CMELICHHUS.
. 3aKOH paJIM0aKTUBHOIO pacnaja.
. UTo Ha3pIBaeTCs aKTUBHOCTBIO PAJAUOAKTUBHOIO JIEMEHTa?
. Uro Takoe nepuo noxypacnaja?
B -pacmax. Otkyma OepyTcsi 3J€KTpOHbBI Ipu  [B-paavoakTHUBHOM pacnaje. IlpuBectu
npuMepsl  -pacnaza.
10. IIpuHnun gelcTBUS CUMHTHIIISLMOHHOTO CUETYHKA.
11. Ilpunuun aeiictBus ¢poTtodnekTpoHHoro (PIY) ymMHOKUTENS.
12. Kak paccuuTaTh NPOLIEHTHOE COAEPKAHUE KaJlis B COJIU?
JIABOPATOPHAS PABOTA Ne 7
COOTHOUIEHUE HEONPEJIEJEHHOCTEM JJISI ®OTOHOB
1. Iudpakuus ot 1menu. YcioBue MaKCUMyMOB U MUHUMYMOB. IlIuprHa riaBHOro MakcuMyma.
[Toka3arb Ha pHCYHKax M rpaduke H3MEHEHWS HMHTEHCHBHOCTH BBIIIECJIIETO CBETa OT
paccTosiHUSA A0 OCEBOM JIMHUU Ha 3KPAHE, OT YIJIa PACCESHMUSL.
2. 3anucaTb COOTHOIUEHHE HEOIpPENEIeHHOCTEN Uil BOJIH. [Tosichuter Ha rpaduke
pacnpezesieHue MHTEHCUBHOCTH 110 yIJIaM JJIA IIeJIed  Pa3HOW LIIMPHHBI.
3. 3anucarb M MOSCHUTH COOTHOLIEHHE HEONPEJEICHHOCTEN INpU KBAaHTOBOM XapakKTepe
3JIEKTPOMAarHUTHOTO U3JIy4EHUSI.
4. 3anucarp U MOSCHUTH COOTHOIIEHUE HEOTIPEIETIEHHOCTEH IJIs1 YaCTHII.
5. OOBSCHUTB YCTPOMCTBO YCTAHOBKH M XOJ] pabOThI, paccka3aTh O METOAMKE U3MEPEHUH.
JIABOPATOPHAS PABOTA Ne 8
ONPEJEJIEHUE IIIUPUHBI 3ATIPEILIEHHOM 30HBI
MMOJYINPOBOJIHUKOB
. CtpoeHue atomMa. DHEPreTH4ecKue ypoBHH aTOMOB.
. KBanrtoBble uucna. Ux gpusnveckuii cMpICII.
. [IpyHIMI 3an0IHEHNS] SHEPTETUYECKUX YPOBHEHN aTOMOB.
. 30HHas CTPYKTypa SHEPreTUYECKUX YPOBHEH TBEP/BIX TEll.
. UeM OTIIM4aroTCsl MOIYIPOBOAHUKYU OT METAJUIOB U AUDIEKTPUKOB?
. Oneprus Pepmu.
. IIpupona HocuTeneil 3apsaaa B OIYIPOBOJHUKAX.
DIIEKTPONPOBOTHOCTD MOJTYIIPOBOTHUKOB.
. 3aBUCUMOCTB 3JIEKTPOIPOBOJHOCTH MOJYIIPOBOJHUKOB OT TEMIIEPATYPHI.
10. Kak onpenenuTs MHUPUHY 3alIPEIICHHON 30HbI? B KakuxX eAMHUIaX OHA U3MepseTcs?
11. Yro Takoe Tepmope3uctop?
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ATOMHASA PU3UKA.
OU3NKA ATOMHOT'O AAPA U DJIEMEHTAPHbBIX YACTHI]

Bonpocs! kookBuyma 1.

1. Tlpenmer u 3amaum pazaena «OuU3MKa aToMa | SIpay.

2. ATOMHO-MOJIEKYJSIPHBIE MacCIITaObI.

3. Knaccuueckas kapTMHa MHUpa ¥ HEOOXOAWMOCTb BBEIEHHUS KBAHTOBBIX
MPECTaBICHUH.

4. Teopus aroma Bogopoa 1o bopy.

5. OmnbiT Pesepdopna.

6. Slnepnas (TutaHeTapHas ) MOJACIb aTOMA.

7. JluHenyatslil CrIeKTp aToMa BOJOPO/A.

8. Tlocrynatst bopa.

9. OmnbiTel @panka u ['epia.



10. KopryckynsapHO-BOJTHOBOI! JTyajn3M CBOICTB BEIIECTBA.

11. Bosinbl ae bpotins u HEeKOTOpbIEe UX CBOMCTBA.

12. CooTHOIICHHE HEOTPEACICHHOCTEH.

13. BosiHOBast pyHKIUS U €€ CTATUCTUYCCKUM CMBICIT.
Bonpocs! ko10KkBHYMa 2.

1. BonnoBas pyHKIHS U €€ CTaTUCTUYECKHUI CMBICIL.

2. TIMOTHOCTH BEPOSATHOCTU. YCIIOBUE HOPMHUPOBKH BeposiTHOCTEH. [IpuHIun
CyNEPIIO3UIIIH.

3. Obmee ypasuenue Illpenunrepa. YpaBuenue Illpenunrepa st cTalMmOHAPHBIX
COCTOSIHUH.

4. 1lpuHUUI OPUYUHHOCTU B KBAaHTOBOW MEXaHMKE.

5. JlBmxeHne cBOOOTHON YaCTHIIBI.

6. Yactuma B OJHOMEPHOH MNPSAMOYrOJBHON <IIOTEHIHMATBHON sMe» C OECKOHEYHO

BBICOKHMMH «CTEHKaMM.
7. JlunelHbIN TApMOHUYECKUN OCLUIUIATOP B KBAHTOBOM MEXaHUKE.
8. AToM BOJIOpO/ia B KBAHTOBOI MEXaHUKE.
9. Pacmeruienue criekTpanbHbIX THHUAN. DPdexTsl 3eemana u Llltapka.
10. Cnextp aToma Bogoposa. [IpaBuio orbopa.
11. Cnun snextpoHa. CHMHOBOE KBAHTOBOE YUCIIO.
12. [lpuHIMI HEPA3TUUYUMOCTH TOXKIECTBEHHBIX YacTHI]. DepMHOHBI U OO30HBI.
13. punmun [aynu. Pacnpenenenne 31eKTPOHOB B aTOME 110 COCTOSTHUSIM.
14. Tlepuoauueckas cuctema 31eMeHTOB MeH eneena.

KauecTBenHble 3aga4n

1) 3aBuCHT M pacHpeneleHue SHEPreTHIeCKUX YPOBHEH OT (GOpPMbI MOTEHIIUATBHOM SIMBI?
OTBeT NpOMIIITIOCTPUPOBATb.

2) IlpaBunma KBaHTOBaHHsS OPOMTAILHOTO MEXaHHYECKOTO M COOCTBEHHOIO MOMEHTOB
UMITYJIbCa 3JIEKTPOHA U MX MPOEKIMI Ha HalpaBJIeHHE BHEITHETO MarHUTHOTO TTOJIS.

3) Tlouemy aToM BOAOPOJA MOXXET UMETh OJHY M TY JK€ YHEPIHI0, HAXOJSICh B PA3IMYHBIX
COCTOSIHUSIX?

4) CKOJBKO 3JIEMEHTOB MOXET OBbITh B aToMe, y KOTOPOrO B OCHOBHOM COCTOSIHUH
3anosHeHbl K- u L-060souku, 3S-moo0oouka ¥ JBa JIEKTpOHA B 3P-101000I0uKe?
Yro 3710 32 aTOM?

5) B yeMm oTiMYME KBAaHTOBO-MEXAHUYECKOTO M KIIACCHYECKOTO OMHCAHHS TaPMOHUYECKOTO
ocuuiusitopa?

6) KakoB KBaHTOBO-MEXaHHYECKHI CMBICII IIEPBOTO OOPOBCKOTO pasuyca?

7) Yo onpenenseT KBagpaT MOIYJIS BOTHOBOW (YHKITHH?

8) MoskeT M YacThIla HAXOAUTHCS Ha JHE «IOTEHIHATBHON sSMbI»? OmpenesnsieTcst I 3TO
dbopmoit sIMbI?

9) Uemy paBHa pa3HOCTb YHEPTUil MEXIy 4 U 2 SHEPreTHUSCKHUMHU YPOBHSIMH KBaHTOBOTO
ocuAaTopa?

10) B yuem oTin4re MOHUMAaHHS PUIMHHOCTH B KJIACCHYECKON M KBAHTOBOW MEXaHUKe?

11) KakoBa HaMMeHbIIas HSHEPrUsl YacCTUIBl B «IIOTEHIMAIBHOW $SMe» C OECKOHEYHO
BBICOKMMU «CTE€HKaMU»?

12) [Touemy KBaHTOBasi MEXaHHUKa SIBIISICTCS] CTATHCTHYECKOM Teopueit?

13) ®dusnveckuii CMBICT KBAHTOBBIX YHCEN: TJIABHOTO, OPOMTAIBHOTO ¥ MarHuTHOTrO. Kakue
3HaYeHUs OHU MOTYT IPUHUMATH?

14) Kakre KBaHTOBBIC YHCIIa HMEET BHEIIHWN (BaJCHTHBIN) 3JICKTPOH B OCHOBHOM
COCTOSTHUM aToMa HaTpus?

15) Kak wu3MeHminach Obl CTPYKTypa 3JCKTPOHHBIX O0OOJOYCK aTOM, €CIIH Obl 3JIEKTPOHBI
Obu He pepMHOHaMH, a 6030HaAMH?

16) 3amucarh SJACKTPOHHYIO KOH(HUIypalMio s aTOMOB: HEOHA, HHKENs, TepMaHUS,
KoOasbTa.

17) KakoBsl Bo3MoskHbIe 3HaYeHus | 1 ml mis rmaBHOro xBanToBOro umcia N=5? CKoOJIbKO



pa3IMYHBIX COCTOSIHUI COOTBETCTBYET n=47

18) Bosnblile WM MEHBIIE DHEPIUs YACTHIIBI, HAXOMSMIICHCS B «IIOTCHIHAIBHON sME» C

Hwbhe

OCCKOHEYHO BBICOKHMU «CTCHKaMHu», B COCTOSIHHH C n=3 no CpaBHCHHIO C COCTOSIHUCM

n=1? Bo ckoisbko paz?

IlepeyeHnb TeM Il KypcoBoOii padoThI:
Crtpykrypa 1 (pu3ndecKre CBOMCTBA MOJTMMEPOB.

KoMmmo3ummoHnHbIe MaTepraibl OCHOBE MOJIMMEPOB: CTPYKTYpa U (PU3HUYECKUE CBOMCTBA.
Crapenue noiMMepoB U MpodiieMa uX yTHIN3alUH.
VYrnepoaHsle HAHOCTPYKTYPHbIE MaTepuaibl: CTPYKTypa, (U3MYecKHe CBOWCTBA,

MOJIY4YCHHEC U IIPUMCHCHUC.

© oNou

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

JlnHamMuKa OJIMHOYHOMW KaIlId B Ta30BOM IIOTOKE.

Oddext Xomra u ero mpuMeHEHHE.

Hucniepcus ceera.

AcTtepouiHasi OMaCHOCTb. AHAIU3 MyTEH 3alUTHI.

Wznyuenue u criekTpbl. CrieKTpaibHbBIN aHAU3.

DIIEKTPONPOBOIHOCTH MAaTEPHUAIIOB.

[ToTeHITMOMETPUYECKUI METOJT UCCIICTOBAHUS CPE/I.

JKunkoctu. [ToBepXHOCTHOE HATSIKEHUE.

N3mepenne MUaIeKTPUYECKON TPOHUIIAEMOCTH KOMITO3UTHBIX MaTEPHAIIOB.
PacueT nuanekTpuuecKkol MpOHUIIAEMOCTH KOMITO3UTHBIX MaTepHasIoOB.
[Tornomienue 31€KTPOMAarHUTHBIX BOJIH CIOMCTBIMU CPEAAMMU.

Peanu3anus merona matpuil neperoca B Maple.

MogenupoBanue B3aMMOJICUCTBHUS DJCKTPOMATHUTHOW BOJIHBI C  KOMIIO3UTHBIM

MaTCpHraJIOM.

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

26

®du3nyecKue OCHOBBI M BO3MOXKHOCTH METOJ1a PSHTTEHOCTPYKTYPHOTO aHAIH3A.
®u3nyecKue OCHOBBI U BO3MOKHOCTH CIIEKTPOPOTOMETPHUIECKOTO METO/Ia aHAIIK3A.
®u3nyecKkrue OCHOBBI U BO3MOKHOCTH METO/1a PEHTT€HOCIIEKTPAIBHOTO  aHalIK3a.
Marnerokanopuueckuii 3pdexr.

TemooOMeH npu KaneabHON KOHACHCAIUU Tapa.

MeTo 161 MHTEHCU(UKAIIUU TPOIIECCOB TEMIO00OMEHA.

TennooOmeH nipu (a30BBIX MEPEX0Iax.

CwmenranHbIi TEMI000MEH.

. leexThl KpUCTATUYECKUX CTPYKTyp. Tomomoruueckue AeQeKThl B YTIEPOIAHBIX

MaTepHanax.

27
28
29

. MeTo/ip1 nccieoBaHus CTPYKTYPBI YIIEPOJIHBIX MATEPUATIOB.
. CBepX1IpoOBOAUMOCTb: UCTOPHUSI, TPOOIEMBI, IEPCTIEKTHBBI.
. 3aKoH OaylaHca SHTPOTIHH.



IIpuioxenne 2

7 OIIeHO‘lHI)Ie cpeacrea AJisi MIpOBECACHUSA HpOMe)l(yTO‘lHOﬁ arrecranuun

a) [lnanupyembie pe3yJbTaThbl 00yUYeHHs U OLlEHOYHbIE CPEACTBA ISl POBEACHUS NMPOMEKYTOUHOM aTTeCTAlUM:

CtpyKTypHBII
3JIEMEHT

KOMIICTCHIIN

[Tnanupyemsble pe3yabTaThl 00yueHHUs

O1neHOYHBIC CPEACTBA

OIIK-1 CrocobeH npuMeHSTh eCTECTBEHHOHAYYHBIE U OOIIEHHKEHEPHbIE 3HAHUS, METO/Ibl MATEMAaTHYECKOTO aHAJTN3a M MOJICIIMPOBAHUS B 00JIaCTH

podeCCHOHAIIb

HOM JIeATeIIbHOCTH

OIIK-1.1

Hcnonb3yeT  €CTECTBEHHOHAy4dHbIE WU
OOIIEeNH)XEHEPHbIE 3HAHUA JI pPELIeHUs
BOIIPOCOB B npodeccHoHaIbHOM
JIeSITEIbHOCTH

OIIK-1.2

IIpuMmenser MeToapl MaTEMaTH4YECKOIO
aHanm3a " MOJIETUPOBAHHUS JUISt
YIPaBIJIECHHUS ITPOU3BOACTBOM U Ka4eCTBOM
nosmrpaduyecKon u YIIaKOBOYHOM

MPOJTYKIUH

OIIK-1.3

['oToBUT MaTepuasibl U aHAIU3UPYET JUIS
COCTaBJICHUS Hay4YHBIX 0030pOB,
nyOnIMKanuii, OT4ETOB

Hepeueub meopemudecCKux 60npocos K IK3ameny:

1.

wmn

oo

o

10.
11.

12.

13.
14.

MarepunanbHass touka. Cucrema orcuera. Tpaekropus, AJMHA IIYyTH, BEKTOD
nepemMenieHus. CKopocTb.

YCKOpeHHE U €ro COCTaBIISIIOIIME. YITIOBask CKOPOCTh U YITIOBOE YCKOPEHHUE.
3akonbl HetoToHA. 3akoH coxpaHeHus ummynbca. LlenTp macc.

MowmeHT uHepuuu. MOMEHT cuibl. YpaBHEHHE JAMHAMUKHM BpallaTeIbHOTO
JBUKEHUSI TBEPOTO Teaa. MOMEHT UMITYJIbCa U 3aKOH €r0 COXpaHEHUS.
OHeprus, padora, MOIHOCTh. KnuHeTHUYeCKast 1 NOTEeHIMaIbHAsL SHEPTUS.

3aKkoH coxpaHeHHs 3Heprun. Kunernueckasi sHeprus BpalleHus.

INapmMoHMnueckue kojaeOaHus U UX XapaKTepUCTUKU. ['apMOHNUECKUI OCLMILIATOP.
[IpyXuHHBIN, PU3NUECKUN U MaTEMATUIECKUN MasiTHUKY.

3aTyxarolye U BIHYX/I€HHbIe KoJIeOaHusl.

Bomnogsie nponieccsl. [IpononbHbIe U TONIEpeYHbIE BOJIHBI. YpaBHEHHE Oerymein
BOJIHBL. BonmHOBOE ypaBHEHHE. 3BYKOBBIE BOJIHBI.

[TapameTprl COCTOSIHUS TEPMOIUHAMUYECKOHN CUCTEMBI. 3aKOHBI HACATBHOTO Ta3a.
VYpaBuenne MenpaeneeBa-Knanelipona. OcHoBHoe ypaBHeHue MKT. 3akon
MakcBenia o pacnpeeeHuu MOJIEKYI HealbHOTO raza Mo CKOpOCTSIM.
Pacnipenenenne bonbimana. CpeaHee 4MCIIO CTOJIKHOBEHMM M CpPENHSAs JUIMHA
cBOOOHOTO Mpobera. SIBneHus nepexHoca.

Yucno crenenei cBoOobl. [lepBoe Hayano TepMogHaMuKU. TermnoeMKoCTb.
[Ipumenenue  mepBoro  Hayaja  TEPMOAMHAMHMKM K  H30MpOIECCaM.
AnnabaTniyeckuil U MOJMTPOIHBII MPOIECCHI.




CTpyKTypHBIii
JIEMEHT
KOMIETEHINH

[Tnanupyemblie pe3yabTaThl 00yUeHHS

OueHouHble CpeCTBA

15.
16.
17.

18.

19.

20.
21.
22.
23.

24,

25.
26.

27.
28.
29.
30.

31.
32.
33.
34.

Kpyrosoii nporiecc (1ukir). O6patuMbie 1 HEOOpaTHUMBbIE MTPOIIECCHI.

Outponus. Bropoe nayano repmoannamuxu. Hukin Kapho.

ONEKTpUUYECKU 3apsAl. 3aKOH COXpPaHEHMsI JJIEKTPHYECKOro 3apsja. 3aKOH
Kynona. HanpspkeHHOCTB 31ekTpocTatuueckoro noss. [Ipunuun cynepno3unuu
AIEKTPOCTATUYECKUX TTOJIEH.

Teopema I'aycca JUTS NIEKTPOCTATUYECKOTO TIOJIA. [Torennman
IEKTpocTarndeckoro  mnois. CBA3b  HANPsDKEHHOCTM M IIOTEHLMana
AJIEKTPOCTATUYECKOTO MOJIS.

Tunsl gusnexTpuxoB. HanpsbkeHHOCTs 1o B audnektpuke. IIpoBonHuku B
JIEKTPUYECKOM I0JIE.

OJeKTpHUUYecKas EMKOCTh YEIUHEHHOIO TPoBOAHUKA. KOHEeHCaTOpBI.

Cuia u iotHoCTh ToKa. CtoporHue cuiibl. JJIC u HanpsiKeHHeE.

3akoH Oma. ConpoTHBIIEHHE TPOBOIHUKOB.

Pab6ora m mommHocTe TOKa. 3akoH Jxoynsa-Jlenuma. IlpaBuna Kupxroda s
pa3BETBICHHOM LIETIH.

IlepeMeHHBII TOK Ha Yy4YacTKe IE€NH, COMAEPXKAIIEM pE3UCTOp, KAaTylKy
MHAYKTUBHOCTH M KOHJIeHCAaTop. MONIHOCTB, BIIENsIEMAs B LIENU IEPEMEHHOTO
TOKA.

MarsuTHoe 1oJje U €ro XapakTepucTuku. 3akoH bruo-Casapa-Jlamaca.

3akoH Amrmepa. [leficTBe MarHUTHOTO TOJS HA ABMXKYIIUWCS 3apsn. SIBneHue
IEKTPOMAarHUTHOM MHAYKIUU. 3akoH Papazes.

NHnykTuBHOCTH KOHTYpa. CaMOMHIYKIHSI. DHEPTUs MATHUTHOTO TOJIS.
B3aumuas unaykuus. Tpanchopmaropsl.

Tox cmenienus. YpaBHenns Makcseiia.

OJEeKTpOMarHuTHas BOJIHA W €€ CBOMICTBA. OHEpPrus, MUMIYIbC U JaBJICHHE
3JEKTPOMAarHUTHOW BOJTHBI.

Juamarneruku. [lapamaraetuku. @eppoMarHeTUKU.

OcHoBHbI€ 3aK0HBI ONITUKU. [loHOE OTpakeHue.

Tonkue nun3b1. M300paskeHre NpeAMETOB € ITOMOIIBIO JTUH3.

KorepeHTHOCTh 1 MOHOXPOMAaTHUYHOCTh CBETOBBIX BOJIH. IHTEp(hepeHus caera.




CTpyKTypHBIii
JIEMEHT
KOMIETEHINH

[Tnanupyemblie pe3yabTaThl 00yUeHHS

OueHouHble CpeCTBA

35.
36.
37.
38.
39.
40.
41.
42.
43.
44,

45.
46.

47.

48.
49.

50.

51.

52.

53.

Mertoab! Habmtonenust uaTepdepeniun ceera. urepdepenins ceera B TOHKUX
IJIEHKAaX.

[Tpunmun [Noilirenca-®penens. 3oab1 peHens.

Hudpaxius Openernst Ha KPyIJIOM OTBEPCTUH H JIHICKE.

Hudpaxius Opaynrodepa Ha OAHOM 1IETH U HA AUPPAKIIMOHHON peIleTKe.
EcrectBennslii 1 nossipu30BaHHbINA cBET. 3akoH bprocTepa.

JIBoitHOE NydenpenomiieHrne. Bpalienue niockocTy nosisipu3anuu.

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

Bunst dporosddexra. 3akonsl BHemHero pororddexra. YpaBHenne DiHIITEHA
Ju1st BHETHero dotorddexra.

Macca u ummynsc ¢orona. Jlasnenune cera. Dddexkr Komnrona. EmmHCcTBO
KOPITYCKYJISIPHBIX U BOJIHOBBIX CBOMCTB 3JIEKTPOMAarHUTHOTO U3JIYYEHHUS.

Monenu atoma Tomcona u Pesepdopna. JImHeivarslii ciekTp aromMa BOIOPO/A.
CrexTpanbHble CEpUU aToMa BOJIOPOAA.

[Tocrynarst bopa. OnbiTel @panka u ['epria. Criektp atoma Bozopoaa mo bopy.
CootHouienue HeomnpezaeneHHocTel [eifsenOepra. BomHoBass ¢yHKius u ee
CTaTUCTHYECKUI CMBICI.

VYpaBuenue Illpenunrepa. Yactuma B OJHOMEPHOUW  IIPSAMOYIOJIBHOM
«MOTEHIIMATIBHOM siIMe» ¢ 0ECKOHEYHO BHICOKMMH CTEHKaMHU.

[IpoxokaeHne YacTHIIbl CKBO3b MOTEHIIMATBHBIN Oapbep (TYHHENbHBIN 2PPEKT).
CocTosiHME aTOMa BOJOpOJa B KBAaHTOBOM MexaHuke. YpaBHeHue llIpénunrepa
JUIsL aTOMa BOAOPOZA U €r0 pEeUICHHUE.

Pa3mep, coctaB u 3apsn aromHOTO simpa. MaccoBoe u 3apsimoBoe uucna. Jledekr
MacChl M DHEPTUsl CBA3U SApA.

SnepHbie cuibl, X cBOMCTBA. KBAHTOBBIN MEXaHWU3M B3aUMOIEHCTBHUS HYKJIOHOB
B sAJIpeE.

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

PannoaktuBHOCTE. ECTECTBEHHass M MCKYCCTBEHHas PaJMOAKTUBHOCTb. 3aKOH
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PaZAMOaKTUBHOTO pacnana. AKTUBHOCTh PaJHOAaKTHBHOTO BEILIECTBA.

54. Anbda-pactian. IlpaBmia cMmemeHusi. 3aKOHBI COXpAaHEHHMS TIPU paclaje.
BsaumogeiictBue anbgha u3mydeHus ¢ BEUECTBOM.

55. bera-pacnan, ero Bunbl. [IpaBuna cMenienus. 3akOHbI COXpPAHEHHSI TIPU paclae.
BsaumogeiicTBue OeTa U3JIy4eHUs C BEIIECTBOM.

56. Famma wW3iydeHHe, ero CBoiicTBa. ['aMMa-CIEKTp paJMOAKTUBHOTO JJIEMEHTA.
B3aumogeiicTBrsi raMmma U3y4eHHsI C BEIIECTBOM.

S7. SlnepHble peakuMM M UX OCHOBHbIE TuUlbl. Peakuusa nenenus siapa. Llennas
peakuus. TepmosiiepHas peakiiusi.

Ilpumepnsle npakmuyeckue 3a0auu 014 IK3AMEHA:

1.

OnHopoaHselil cTepkeHb Maccot M = 0,5 Kr mojBeIIeH Ha TOPU30HTAIBHOM OCH,
POXOALIeH Yepe3 ero BepXHUil KoHell. B TouKy, OTCTOsIIy 0 OT OCH Ha 2/3 JUIHHBI
CTEepIKHS, yapsieTcs Imyst Maccoi m = 6 T, JIeTsIas TOPU30HTAIBHO CO CKOPOCTHIO
Vo = 10° m/c, u 3acTpeBaeT B HeM. OIpenenuTh CKOPOCTh HUKHETO KOHIA CTEPKHS
cpasy mnociue yuapa.

Ha o6op xoneca B opme ToHKOro odpyua maccoid M = 0,4 Kr, KOTOPBI MOXKET
BpalaTbCs BOKPYT CBOEH OCH, HAMOTAH LIHYp, K KOHIY KOTOPOTO MOJBEIIEH I'Py3
Maccoid m = 90 r. Ha kakyro BbICOTY OIlyCTHTCA Ipy3 4epe3 t = 1 ¢ mocne Havana
JIBUKEHUSI.

Jlorapudmuueckuii nekpeMeHT HEKOTopoil KoneOmromieiics cuctembl A = 0,02.
Omnpenenure, BO CKOJBKO pa3 YMEHBIIUTCS SHEPTHsl ITON KoJebaTeabHONU CHCTEMBI
3a BpeMsi, COOTBETCTBYIOIIEE 75 MOIHBIM KOJIEOaAHUSM.

B cucreme K' nmokoutcsi crepxenb, coOcTBeHHas JyiMHA lg KoToporo paBHa 1 M.
CrepkeHb pacroyio’KeH TaK, YTO COCTaBISIET yrod (o=45° ¢ ocbio X'. OnpenenuTsb
mHYy | 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 KOJICOaHUs 10
3akoHy X = 0,1 cos (nt/2 - n/4) m. HaliT MakcuMaJIbHYIO MMOTEHITHAILHYIO SHEPTHIO
TOYKHU.
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10.

11.

12.

13.

Ha mony crout tenexka B BUE JIUHHON TOCKU, CHAOKEHHOM JIETKUMHU KOJIECAMH.
Ha ogHOM KOHIIE IOCKH CTOUT 4YelIoBeK. Macca uenoBeka M = 60 kr, Macca JIOCKU T=
20 xr. C Kakoi CKOPOCThIO U (OTHOCHTEINBHO 110J1a) Oy/IeT ABUTAThCS TEJIEKKA, €CIIU
YEIIOBEK TOWJIET BAOJIb JIOCKH CO CKOPOCTHIO (OTHOCHTEIBHO IOCKH) V=1 wm/c?
Maccoii konec npenedpeus. TpeHue Bo BTyJIKax HE YUUTHIBATh.

Boek cBaitHoro mosiora maccoit M;=500 Kr magaeT ¢ HEKOTOPOUM BBICOTHI Ha CBAIO
maccoii My=100 kr. Haiitu KIIJT " ynapa 6oiika, cumras ymap Heynpyrum.
V3MeHeHrneM NOTeHIMANbHON SHEPTUH CBau MIPU YIITyOJICHUH ee peHeOpeyb.
I'enuit cmemanu ¢ Hew3BecTHBIM ra3oM. [lokaszarens aguadaThl NOJYyYEHHONH cMecH
oka3aiics paBeH 1,38. CKOJIBKO aTOMOB COCTaBJISIIOT MOJIEKYJy HEM3BECTHOI'O rasa
cmecu?

HekoTopoe komu4ecTBO renusi pacUIMpseTcs CHavyala aguabaTUyecKd, a 3aTeM
nzobapuyecku. Koneunas temmeparypa rasa paBHa HadanbHOM. [Ipu agnabatHOM
pacmpeHud ra3 coBepumsl paborty, pasHyto 4,5 k/[x. Hapucyiite rpadux
nporuecca. Kakoe koanuecTBo TEMIOThI MOTJIOTUI a3 3a BECh npoliiecc?

Cwmemranu Bogy Maccoit mp=5 kr npu temmneparype T1=280 K ¢ Bojoit maccoit my=8
kr npu temneparype T>=350 K. Haiitn uzmenenue AS sHTponuu, Mpoucxosiiee
MIPU CMEIINBAHUU.

WneanbHblil 1ByXaTOMHBIA ra3, COJEpKalllil KOJIWYECTBO BeliecTBa v=l Mosib U
Haxongmuics noa nasinenueM p1=0,1 MIIa npu remnepatype T1=300 K, narpesatot
puU  TIOCTOSTHHOM o0Beme A0 gnaBieHust p,=0,2 MIla. Ilocme »storo ras
M30TEPMHUECKH PACHIMPHUIICS 10 HAYAJILHOTO IaBJICHUS U 3aTeM M300apHO ObLT cKaT
10 HadanbHOro oobema Vi. [loctpouts rpaduk nukia. Onpeaenuts TepMUYECKUI
KITJ n nukia.

OnrHaKoOBBIE YaCTHUIIEI MacCoM m=10"? r KaXJ1asi pacrpeneseHsl B OJHOPOIHOM
IpaBUTAIMOHHOM ToJie HanpsikeHHocThi0 G=0,2 MxH/kr. Onpenenuts OTHOIIEHHE
M1/M; KOHUEHTPAaUMN YacTUL, HaXOIAIIMXCA Ha SKBUIOTEHIUAIbHBIX YPOBHSX,
oTcTosIMX Ipyr oT apyra Ha Az= 10 m. TemnepaTtypa T BO BCEX CIOSIX CUMTAETCS
01MHaKOBOM 1 paBHOM 290 K.

Onpenennure, Tpu Kakoll TeMmmeparype ra3a, COCTOSIIETO0 M3 CMECH a3oTa M
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14.

15.

16.

17.

18.

KHCIIOPO/ia, Hanboyiee BEPOSATHBIC CKOPOCTH MOJICKYJ a30Ta M KHCJIopoaa OyayT
OTIMYAThCS APYT OT apyra Ha Av = 30 m/c?
3Has  (YHKUIUIO pachpeieieHUus] MOJEKYJI [0 CKOPOCTSIM B  HEKOTOPOM
T PV P
MOJICKY/ISIPHOM ITy4YKe =—— —
2k?T? 2kT

, HalTH BBIPpAXKCHUA 1A

HauboJsee BEPOSITHON CKOPOCTHU V.

JIBa OIMHAKOBBIX NPOBOAAIIUX 3aPSDKEHHBIX 1Iapa HAXOAATCSA HA pacCTOSHUM =060
cM. Cuita orrankuBanus Fi mapos pasHa 70 MxH. Ilocne Toro xak mapbl npuBesiu B
CONPUKOCHOBEHME W YyJAIWJIU JApPYyr OT JApyra Ha IpPEKHEe pacCTOsSHME, CHIIa
OTTaJKMBaHUs BO3pocia u ctajia paBHor F,=160 MxH. Beruncnuts 3apsanst Q1 u Q,
KOTOpBIE OBUIH Ha MIapax JI0 X CONMPUKOCHOBEHUH. J[maMeTp mapoB CYUTaTh MHOTO
MEHBIINM PACCTOSHUS MEX1Yy HUMH.

JIBe TOHKOCTEHHBIE KOHIIEHTpru4eckue cepsl ¢ paauycamu R1 = 0,2 mu Ry = 0,4 m
HECyT Ha cebe 3apsi/ibl ¢ MOBEPXHOCTHBIMU IUIOTHOCTSMH G1 = | nK/m® i o = 3
HKi/M?  COOTBETCTBEHHO. IIpocTpaHCTBO MEXAY HHMM 3allOJHEHO CpEelod C
JIUDJIEKTPUYECKON IPOHULAEMOCTBIO € = 2. YeMy paBHa HanpsHKEHHOCTD
AIIEKTPUYECKOTO MOJISI B TOYKAX, OTCTOSILIUX OT

1eHTpa Ha paccrosiHus 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, Rg=6,0 Om u 3
R;=7,0 Om. BHyTpeHHee CONpPOTHBIICHHE £1 £z Rs

MCTOYHUKOB TpeHedpexumo Maino. Onpenenure

BEJIMYMHBI TOKOB BO BCEX Y4YacTKax IeNMH U

paboTy, COBEpPIIEHHYIO BTOPHIM HCTOYHUKOM 32 MTPOMEKYTOK Bpemenu At=0,1 c.
Konnencarop noakimtodeH k 6arapee ¢ 9/1C € =8 B 1 BHyTpeHHUM COIIPOTHBICHUEM
r =2 Owm kak nokasano Ha pucyHke. Compotusienue pe3uctopa R = 2 Owm. Kaxkoit
JOJDKHA OBITh €MKOCTh KOHJIEHCATOpa, YTOOBI MOCIE 3aMBIKaHUS KJII0Ya SHEPrHUs
KOHJICHCAaTOpa yMEeHbIIuIach Ha 48MKJ[x?
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19

20.

21.

22.

23.

24,

25.

.Ilo koHTypy, H300paK€HHOMY Ha pPHUCYHKE, HAET TOK CHIIOH |
[I=100A. Omnpenenutb MarHUTHYO UHAYKUMio B moms,
CO3/1aBaeMyl0 3TUM TOKOM B Touke O. Paguyc u3ornyroil yacTtu
KoHTypa paBeH R=20 cm (O-1eHTp KpUBHU3HBI KOHTYpa), a yroi :
0=60"°. §
B nocrossHHOM MaraHuTHOM 1osie ¢ uaaykuuen B = 5 Tn naxogurcs :
3aMKHYTBIH IPOBOJSAIIMNA KOHTYp, IJIOLIA/lb KOTOPOTO MEHSETCA [0 &
3akony S(t) = (4 + 0,2t) M. Yemy paBua 3/1C UHIYKIIUA B MOMEHT
BpeMeHU t = 5 ¢, eciaM KOHTYp PpacHojOXeH TaK, 4TO HMPOHHU3BIBAIOLINMI ero
MarHUTHBIN IOTOK, MaKCUMaJIEH?

[lepnienaukynapHo MarHUTHOMY Moo ¢ uHAykuued B=0,1 Tn Bo3OyxaeHO
aNIeKTpuUecKoe mose HanpspkeHHocThio E= 100 xB/M. IlepnenaukynsipHo obonm
IOJISIM JIBWJKETCS, HE OTKJIOHSSICh OT NPSAMOJMHEHHOM TPAaeKTOPHH, 3apsLKEHHas
yacTHULA. BBIUKMCANTH CKOPOCTH L YaCTUIIBI.
Hctounuk S ceeta (A=0,6 MKkM) U TUTOCKOE 3epKano M
pacroyio’keHsl, Kak rnokaszaHo Ha puc. 30.7 (3epkaino
JInotina). Yro Oynet HabmomaThes B Touke P skpana,
rine cxondarcs ayuun SP u SMP, — cBer win TemMHOTa,
eciu |SP|=r=2 m, a=0,55 mm, [SM|=|MP|? Puc. 30.7

Mexny IByMsl IJIOCKONAPAJUIENBHBIMU CTEKISHHBIMU IUIACTUHKAMHU T1OJIOKUIH
OYEHb  TOHKYIO  IPOBOJIOYKY,  pAacCIOJIO)KEHHYIO  MapajyielbHO  JIMHUU
CONPUKOCHOBEHUS IJIACTHHOK M HaXOJSIIyIOcs Ha paccrossHuu |1=75 mMm ot Hee. B
oTpakeHHOM cBeTe (A=0,5 MKM) Ha BepXHel IJIaCTUHKE BUTHBI HHTEP(EPEHIIMOHHBIE
nosiocel. Omnpenenuts nuaMeTp O MONMEPEYHOro CeYeHHs IMPOBOJIOYKH, €CIU Ha
NpOTsHKEHNH a=30 MM HaCUMTBIBAETCSI M=16 CBETJIBIX MOJIOC.

C nomorpro An(pakIMOHHOHN PEHIeTKH ¢ ieproaoM =20 MKM TpeOyeTcst pa3pelinTh
ny6ner Hatpust (M=589,0 HM 1 1,=589,6 HM) B ciekTpe BToporo nopsjka. [Ipu kakoit
HauMeHbIIel JuHe | peneTkn 370 BO3MOXKHO?

Ha nytu 4acTH4YHO-TIOJISIPU30BAaHHOIO CBETA, CTENEHb MoJisipu3anuu P KOoToporo
paBHa 0,6, MOCTaBWIM AHAJIW3AaTOpP TaK, YTO MHTEHCHUBHOCTb CBETA, MPOIIEIIErO
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26.

217.

28.

29.

30.

31.

32.

33.

4yepe3 Hero, crajga MAKCUMaJIbHOM. BO CKOJIBKO pa3 yMEHBIUNUTCS MHTEHCUBHOCTH
CBETAa, €CJIM MIOCKOCTh MPOIMYCKaHUs aHAIN3aToOpa MOBEPHYTh Ha yroi o =30°?

B cnektpe uznydeHuss orHeHHoro mapa paauycom 100 M, BO3HHUKAIOMIETO MHPHU
SJIEPHOM B3PbIBE, MAKCUMYM SHEPTUH U3ITyYEHHS IPUXOANUTCS HA JUTMHY BOJIHBI 0,289
MkM. KakoBa temmepartypa mapa? Onpenenure MakCUMalbHOE PacCTOSHHE, Ha
KOTOPOM OYAYT BOCIUIAMEHSTHCS JICPEBSIHHBIE TIPEMETHI, €CIIM WX TOTJIoN[aTeIbHas
crocoGHOCTs paBHa 0,7, a Temnora Bociiamenenns 5 J/cm’. Bpems U3IIy4EHUs
pHHSTH paBHBM 107c.

VY enMHEeHHBI HIUHKOBBIN MIApUK painycoM | M HaXOIUTCS B BAKYyME U JTIMTEIILHOE
BpEMs OCBEIIACTCS YIbTPA(QHOICTOBBIM H3ITYYCHHEM C JUTMHON BOJHBI 0,25 MKM.
OnpeaenuTs YUCI0 HEJOCTAIOIIUX 3JIEKTPOHOB B 00beMe LIapuKa.

®ortoH ¢ sHeprueit 0,28 MaB B pe3ysnbTare paccessHUS Ha IOKOUBILIEMCS] CBOOOHOM
AJIEKTPOHE YMEHBIINI CBOIO dHEpruto A0 133,7 k»3B. Haiitu uMnynsc 1 HarpaBjieHHE
pacnpocTpaHEeHHs 3JIEKTPOHA OTJAuH.

IToroxk sHeprum @D,, H3Iy4aeMblil 2JI€KTpUYecKod sammoi, paseH 600 Br. Ha
paccTosiHUM I = 1 M OT JIaMITIbl EPIEHAUKYIISIPHO MaJA0LIUM JIydyaM pacioIoKeHO
KPYTJIOe IUIOCKOE 3epKajblie auameTpoM d=2cm. [IpuHuMasi, 4TO HU3ITyYeHHE JTaMIIbI
OJIMHAKOBO BO BCEX HAMNPABJIEHUSAX W YTO 3€pKalblle IOIHOCTBIO OTpakaeT
na/IalolIMii Ha HETO CBET, ONPEeNIUTh CUTy F CBETOBOro /1aBjieHUs Ha 3epKablie.
Ha ocnoBe Teopun atoma bopa HaliTH UMIyJIbC JIEKTPOHA B aTOME BOAOPOJA, €CIIU
MHAYKIUS. MarHUTHOTO MOJIS, CO3JJaHHOTO UM B LIEHTPE OpOMUTHI MpPU BpalllEHUH,
paBna 0,39 Ti.

Bo ckonbko pa3 u3mensercs 1edpoiieBckast JUIMHA BOJIHBI 3JIEKTPOHA MTPU MEPEXoie
€ro B aTroMe BOJAOPOJa M3 OCHOBHOTO JHEPreTUYECKOTO COCTOSHHS B IE€pBOE
BO30YXJIeHHOE?

U3 Teopun bopa ai1g atoma Boiopo/ia ciieyeT, YTO CTAllMOHAPHBIMU ISl SJIEKTPOHOB
aToMa SIBJISIFOTCS TaKKe OpOUTHI, Ha JJTMHE KOTOPBIX YKJIAJBIBAETCS 1IEJI0€ YUCIIO JITUH
nedpoitneBckux BoJH. Mcxons W3 3TOro, HaluTe YUCIIOBbIE 3HAYEHHS] MOMEHTA
UMITYJIbCa 3JIEKTPOHA B aTOME BOJIOPO/ia Ha MEPBBIX TpeX OOPOBCKUX OpOHUTAX.
OJIEKTPOH B aToMeé BOJOPOAA ONMCHIBAETCSI B OCHOBHOM COCTOSIHUM BOJHOBOU
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34.

35.

36.

37.

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

bonbHOMY BBenM BHYTPUBEHHO pacTBOp oObemoMm 1 oM’ coJiepxKaIunit
HCKYCCTBEHHBIM PagroU30TOIN HATPUs i;Na akTHBHOCTBIO Ag=2000 ¢!, AkTMBHOCTB
KpoBH 00BeMoM 1 cM®, B3siToii uepes 5 gacos, okasanachk A =0,27¢™. Haiigure 06bem
KpoBH yenoBeka. [lepuos nonypacnana nucnonb3yeMoro u30romna paseH 15 gac.
Oueprus cBs3u E. sapa, cocrosiiiero u3 AByX NpOTOHOB U OAHOIO HEHTPOHA, paBHA
7,72 M3B. Onpenenuts Maccy My HEUTPAIBHOTO aTOMA, UMEIOLIETO 3TO SAIPO.

Bo ®pannun Ha4aTo CTPOUTEIHCTBO MEXKIYHAPOIHOTO TEPMOSIICPHOTO peaKkTopa, B
KOTOPOM IPEIO0JIaraeTcsl MOBOAUTh YIPABISEMYIO PEAKIUIO H2+ 1H? B KOTOpPOH
oOpasyercs u3oTomn renus W HeUTpoH.  Kakyio MomHocTh Oyner MMeTh Takou
pEaxkTop, €cu B HEM OYJIET «BBITOPATh» 1 MT TsKEJIOro BOAOPOA B CEKyHTY?
Anbda yactuna ¢ kuHermdyeckoi sHeprue K = 5,3 MsB B030yxkmaer peakuuio
9Be(()t,n)IZC, sHeprusi kotopoit Q=5,7 M»oB. HailTu KHHETHYECKYIO DHEpPTHIO
HEUTPOHA, BBUICTEBIIIETO MO/I IPSIMBIM YTIIOM K HAIPABJICHUIO IBUKCHUS 0.-4ACTHUIIbI.

Ilpumepnvie nabopamopnvie padbomoi:

1. TlpumeHeHHE 3aKOHOB COXpaHEHHUs AJIS ONPEeNIEHUs] CKOPOCTH MOJIeTa MyJIH

2. OmpeneneHre MOMEHTOB WHEPLIUH TEJ C MOMOIIBI0 KPYTHIIBHOTO MAasiTHHKA.
IIposepxka Teopemsl IllTelinepa

3. HccrenoBanue BpamaTeabHOTO JIBMKEHUS TBEPJOTO TEJIa BOKPYT HETIOABIKHON

ocH

OrnpezeneHne XapakTePUCTHK 3aTyXaIoMUX KoneOaHnii PrU3nIecKoro MassTHHKA

Omnpenenenne CKOPOCTH 3ByKa B BO3AYXE METO/IOM CTOSYEN BOJIHBI

N3ydenne ctaTUCTUUECKUX 3aKOHOMEPHOCTEN

Omnpenenenue ko3 duiineHTa BI3KOCTH BO3TyXa

Omnpenenenue nokaszarens aanadarel Mmetonom Kiemana u Jlezopma

HccnenoBanne wW3MEHEHHs TeMIepaTypbl B aJuabaTHYecKOM IIpolecce |

onpeneneHue kodhdumuenta [lyaccona

©ooN O
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10.
11.
12.
13.
14.
15.

16.

17.

18.

19.
20.
21.

22.
23.
24,
25.
26.

[IpoBepka 3akoHa BO3pacTaHUsl SHTPOIIMK B HEPABHOBECHOW CUCTEME
DKCIEepUMEHTAIBHOE OIPE/Ie/IEHUE Fa30BOM MOCTOSHHOM

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

N3mepenue 31eKTpoABUKYILIEH CHUIIbl HICTOYHUKA TOKA

[lyaTHpOBaHKE MUILIMAMIIEpMETPa

N3mepenne eMKOCTEM METOJOM MOCTHKOBOM CXEMBl M pacyeT €MKOCTHBIX
CONPOTHUBIICHUH B LIETISIX IEPEMEHHOTO TOKA

N3ydyenue pe3oHaHca HaNpsHKEHUN U ONpEesIeHUe HHIYKTUBHOCTH METOJOM
pe30HaHca

OnpeneneHne MHAYKTUBHOCTM KATYyIIKM W MarHUTHOM IPOHULIAEMOCTHU
(heppoMarHuTHOro TENa

Omnpenenenne paguyca KPUBH3HBI JIMH3BI U MTOJIOCHI MPOITYCKAHUS CBETOUIBTPA
¢ momol1bro koiserr Herotona

HNurepdepomerpruueckue namMepeHust Ha ocHoBe ombita FOHTa

OmnpeneneHne reoMeTpUYECKUX Pa3MepPOB MpU oMoly Ounpusmsl Openens
Omnpenenenue JUIMHBI CBETOBOM BOJIHBI M XapaKTEPUCTHK AUPPAKIIMOHHON
pELIETKH

Onpenenenne KOHIEHTPALMU PaCTBOPOB caxapa U MOCTOSSHHOM BpaIlieHUsI
Nzyuenue BHemHero ¢porodddexra u onpeaencHue nocrosHuou [lnanka
N3ydenue 3akoHOMepHOCTEH anbga-pacnaga

N3ydyeHne ramma-crieKTpa paJuoakTUBHOTO HCTOYHUKA

OnpeneneHre MakCUMalbHOM SHepruum OeTa-yacTUll U WACHTU(DUKALNU
paaMOaKTHUBHBIX ITPENApPaTOB

0) [lopsiAoKk npoBeaeHUsI POMEKYTOYHOM ATTECTAllUM, TOKA3aTeIH M KPUTEPUH OLCHUBAHMS:

IIpomexxyrounass arrecranus no gucuuiuimHe «Du3uKay BKIOYACT TEOPETUYECKHE BOIPOCHI, IO3BOJIAIOIIME OLICHUTh YPOBEHb YCBOECHUS
00y4arolMMUCs 3HaHUH, U TPaKTHUECKHE 3a/IaHus, BBIABIIAIONINE CTETIEHb C(HOPMUPOBAHHOCTH YMEHUHN U BJIaJICHU, TPOBOAUTCS B (pOpMe dK3aMEHa.

DK3aMeH 110 JaHHOM AUCLUILTNHE POBOAMUTCS B YCTHOHM (popMe 1Mo IK3aMEeHAIMOHHBIM OnjIeTaM, KaxX bl U3 KOTOPBIX BKJIIOUAET 2 TEOPETHYECKUX

BOIIpOCa U OJHO IMMPAKTUYCCKOC 3a/laHUC.




Iloka3aTenu U KPUTEPUH OLIECHUBAHHUS IK3aMeHA:

— Ha OLIEHKY «OTJMYHO» (5 0amoB) — 0OydaroOLIHiics T1EMOHCTPUPYET BBICOKHI ypOBEeHb C(HOPMUPOBAHHOCTH KOMIIETEHIIUH, BCECTOPOHHEE,
CUCTEMAaTHYeCKOe 1 ITy00KOe 3HaHHEe yueOHOro MaTepuaa, CBOOOIHO BBINMOIHIET MPAKTUYECKUE 3a/1aHus1, CBOOOIHO ONEpUpyeT 3HAHUSIMH, Y MEHHUSIMH,
MIPUMEHSET UX B CUTYaLMSIX MOBBIIICHHOM CIIOKHOCTH.

— Ha OLIEHKY «Xopowo» (4 6anna) — oOyyaroluiics 1eMOHCTPUPYET CPeIHUI YpOBEeHb C(HOPMUPOBAHHOCTH KOMIIETEHLIMN: OCHOBHBIE 3HAHMS,
YMEHHSI OCBOCHBI, HO JIOMYCKAIOTCS HE3HAYUTEIbHBIC OIMOKH, HETOYHOCTH, 3aTPYAHCHUS IIPH aHATUTUYSCKUX OTEepaIusiX, IepEeHOCe 3HAHUN U YMEHUH
Ha HOBBIE, HECTAHJAPTHBIE CUTYALIUU.

— Ha OLIEHKY «yA0BJETBOPUTEIbHO» (3 0auia) — 00yyaronuiicst JeMOHCTPUPYET MOPOrOBbIA YPOBEHb COPMUPOBAHHOCTH KOMIIETEHIIUN: B X0O/1€
KOHTPOJIBHBIX MEPOMPHUITHI JOMYCKAIOTCS OMIMOKU, MPOSBISETCS OTCYTCTBHE OTIEIbHBIX 3HAHUU, YMEHUI, HAaBBIKOB, 0OYyYalOIIUNCS UCIBITHIBACT
3HAYUTEIIbHBIE 3aTPYAHEHUS IPU OTIEPUPOBAHNU 3HAHUSMHU U YMEHHUSIMH MIPH UX MEPEHOCE HA HOBBIEC CUTYAIIHH.

— Ha OIICHKY «HEYJ0BJIETBOPUTEJIbHO» (2 0Oamia) — oOydaromuiics AeMOHCTpUpyeT 3HaHus He Oosiee 20% TeopeTHUecKoro marepuana,
JIONYCKaeT CYIIECTBEHHbIE OIIMOKH, HE MOKET II0Ka3aTh MHTEJUIEKTYalbHbIE HABBIKY PEIICHUS IPOCTHIX 3aj1au.

— Ha OLICHKY «HeYAOBJIeTBOPUTeNabHO» (1 Oamn) — oOyyaromuiics HE MOXKET MOKa3aTh 3HAHHUS Ha YPOBHE BOCIPOHM3BENCHUS U OOBSCHEHHS
nH(pOpMALINY, HE MOXKET MTOKA3aTh MHTEIUICKTyaIbHbIC HABBIKU PEIICHHSI IIPOCTHIX 3a/1a4.



