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JIner akryaauszanuu padoueil mporpaMmbl

Pabouas mporpamma nepecMoTpeHa, 0ocyxaeHa u ogodpena st peanmsanuu B 2024 - 2025
y4eOHOM roy Ha 3acenanuu kadeapel DOu3uKu

[Ipotokom ot 20 r. Ne

3aB. kadeapoii M.E.prynm

Pabouast mporpamMmma repecMoTpena, 00CcykaeHa u o100peHa s peanuzamnuu B 2025 - 2026
yueOHOM rofy Ha 3aceqaHuu Kadeapel DOHU3UKU

[Iporokom ot 20 1. Ne

3aB. kadeapoii M.B.Xpl(ynnc

Pabouas nporpamma nepecmotpeHa, o0cyxieHa u ogoopena st peanuszanuu B 2026 - 2027
y4eOHOM roy Ha 3aceqanuu Kadeapslr DOHU3UKU

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

Pabouas mporpamma nepecMoTpeHa, o0cyxaeHa u ogqodpena st peamsanuu B 2027 - 2028
y4eOHOM roy Ha 3aceqanuu kadeapsl Dusnuku

IIporokomor 20 . Ne
3aB. kadenpoit M.B. Apkynuc




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
MOHSITHSIMH, 3aKOHAMH M MOJICIISIMU (DH3UKHU; pa3BUTHE Y CTYJACHTOB HAYYHBIX MPEACTABICHUN O
eAMHON (U3NYECKON KapTUHE MHpa M OBJaJeHHE HEOOXOAMMBIM M JIOCTATOYHBIM YPOBHEM
OOIIEKYIBTYPHBIX U MPO(ecCHOHANBHBIX KOMIIETCHIIUN B COOTBETCTBHH ¢ TpeboBanusmMu OI'OC
BO 1o nHanpasnenuto noarotosku 01.03.02 "[Ipukiagnas maTemaTuka 1 “tHGoOpMaTuka'.

2 MecTo TMCHMIIMHBI (MO/1YJIsI) B CTPYKTYpe 00pa3oBaTe/bHOIl MPOrpaMMbl

Jucrumirna @u3nka BXOAUT B 003aTENBHYIO YacTh y4eOHOTO IJIaHa 00pa30BaTeIbHOM
IPOTPaMMBI.

Jins  w3ydeHWs ~ TUCHUIUIMHBI ~ HEoOXoauMbl  3HaHWs  (YMEHUS,  BIAJCHHSA),
c(OpMHUPOBAHHBIC B PE3Y/IbTATE U3YUCHHS JUCITUTUTUH/ IPAKTUK:

Huctmmumna «@us3uka» 0a3upyercss HAa  eCTECTBEHHOHAYYHBIX  JUCIUIUTMHAX:
MareMaTuKa, QU3HuKa, XUMHUs B 00bEME CPEAHEH MIKOJIBL.

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

YpaBHeHHE MaTeMaTHYeCKON (PU3UKH

YucrieHHbIE METOIBI MAaTEMaTH4eCKon (pru3nku

3 Komnerenuun ody4aromierocs, (popMmupyembie B pe3y/ibTaTe 0CBOCHUS

AUCHUILIMHBI (MOAYJIS1) ¥ IIJIAHUPYeEMble Pe3yJIbTAThl 00yUeHu st

B pesynpraTe OCBOEHMSI JUCHMIUIMHBI (MOayis) «Du3uka» o0ydaromuiics TOJKeH
o01agaTh CIeAyIOIUMU KOMIETEHIUSAMMU:

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

OIIK-1 CnocoGen mnpuMeHsTh (GyHIAMEHTAJIbHBIE 3HAHMSA, T[IOJydeHHbIE B 0O0JIACTH
MaTeMaTUYeCKUX M (WIM) €CTeCTBEHHBIX HayK, M MCIIONb30BaTh UX B MpodeccHOHATbHOU
JESATEILHOCTH

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

OIlK-1.2 Bnageer crocobamu u mpuemMaMu pelieHUs UCCIEAOBATENIbCKUX 3a/lay 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 TpyI0eMKOCTh JUCIUIUIMHBI COCTABISIET 4 3a4eTHBIX enuHull 144 akaa. 4acoB, B TOM

YUCJIC:

— KOHTaKTHas pabora — 76,1 akaj. 4acos:
— ayIUTOpHAs — /2 aKaJ. 9acoB;
— BHeaynuTopHas — 4,1 aka. yacos;

— caMocCTosITeNbHAs paboTa — 32,2 akaJl. 4acoB;

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

dDopMa aTTeCcTaluu - 3K3aMCH

AynutopHast s
o | xouraxTHas pabora E 3 dopma TeKyIIEero
=
Pazzen/ Tema % (B axaz. acax) E 2 Bux . KOHTpOJIA Kon
S 3 ©|caMocrosTenbHOl | ycrieBaeMOCTH U
JUCLIATUINHBI 5 £ . | KoMIIeTeHIUI
3 o & padoThI IIPOMEKYTOYHOM
na6. | npakr. [ £ &
Tex. : 12 aTTecTalun
3aH. | 3aH. | QO &
1. MexaHuka
INoaroroska k
nabopaTopHBIM 3amura
paboTaM; pemenue| 1adOpaTOPHBIX
JIOMAIITHUX 3a/1a4; pabort; cnaua
MOJITOTOBKA K OMAIITHHX 3a]1ay; OIlK-1.1
1.1 Kunematuueckue A A A '
2 1 1 1 JKCIpECC — JKC-TIpece — OIIK-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
MOJITOTOBKA K JIOMAITHUX 33724, OIIK-1.1,
1.2 HHAMHYIECKHE ’
A 2 1 1 1 SKCHpecc — 3KC-TIpece — OIIK-1.2,
TPUHLUITEI MEXaHUKH
KOJUIOKBUYMaM,; KOJIJIOKBUYMBI; OIIK-1.3
BeimonHeHne V13, crnaga UJ13.
IMpopaboTka ITposepka
KOHCIIEKTA JICKLIUH KOHCIIEKTOB.
U y4. Hocoouii.




INonroroska
1a60PaTOPHBIM 3amura
pabotam; perienue| J1abOpaTOPHBIX
JIOMAIITHUX 3a]1a4; pabort; cnaya
IMOJIOTOBKA K JIOMAIITHUX 3a7a4; OIIK-1.1,
1.3 3akoHEI  COXpaHEHHsS
1 1 9KCIIPECC — JKC-Ipece — OIIK-1.2,
pusiieckux BetwamH 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,
1.4 luHamMKKa TBEpJOTO Tela 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; pemenne| 1adOpaTOPHBIX
JIOMAIITHUX 3a/1a4; pabort; cnaua
IIOATOTOBKA K JIOMAIIHUX 3a]1a4; OIIK-1.1,
1.5 KosebaHus 1 BOJHEI 2 0,5 IKCIIPECC — 9KC-TIpece — OIIK-1.2,
KOJUTOKBHYMaM; KOJUTOKBUYMBI; OIlK-1.3
BbInosHeHue N/J13. cnaua MJ13.
[IpopaboTka [IpoBepka
KOHCIIEKTA JICKIHI KOHCIICKTOB.
U y4. TOCOOHH.
Wroro no pazneny 9 4
2. Monexynsapuast ¢uszuka u
TEPMOANHAMHKA
ITonroroBka x
n1a00paTopHBIM 3amura
paboTaM; pemenue| 1abOpaTOPHBIX
JIOMAIITHUX 3a/1a4; pabort; cnaua
2.1 MOATOTOBKA K JOMAIIHUX 3a]1a4, OIIK-1.1,
MonekymnspHo-KnHeTHueckas | 1 2 2 JKCIpecc — JKC-TIpece — OIIK-1.2,
TeopHs HICANTbHBIX Ta30B KOJUTOKBHYMaM; KOJUIOKBUYMBI; OIIK-1.3
BeinosHenue N/J13. crnaua MJ13.
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 TEPMOANHAMUKH 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
23 PeabHbIC — MOATOTOBKA K JIOMAIIHUX 3a]1a4; OIIK-1.1,
. JKCIpecc — JKC-TIpecc — OIlK-1.2,
JKUJIKOCTH M TBEPIIBIE TeTa . .
KOJJIOKBUYMaM; KOJUJIOKBUYMBI; OIIK-1.3
BeimotHeHUE MJ13. cnava MJI3.
ITpopaboTka ITposepka
KOHCIIEKTa JIeKIIUH KOHCIIEKTOB.
U y4. TIOCOOHH.
Hroro mo pazneny
3. DIEKTPUUYECTBO U MarHETU3M
[Noaroroska k
1ab0paTOPHBIM 3anmra
paboram; pemieHue| J1abOPaTOPHBIX
JIOMAITHUX 3a/1a4; pabor; cnaga
MOATOTOBKA K JIOMAIIIHUX 33]1a4; OIIK-1.1,
3.1 DnekTpocTaTruka JKCIIpece — JKC-TIpecc — OIIK-1.2,
KOJUIOKBUYMaM,; KOJIJIOKBUYMBI; OIIK-1.3
BeImostHeHUE MJ13. cnava MJI3.
IMpopaboTka ITposepka
KOHCIIEKTA JICKLIUH KOHCIIEKTOB.
U y4. Hocoouii.
1
ITonroroBka x
n1a00paTopHBIM 3amura
paboTaM; pemenue| 1abOpaTOPHBIX
JIOMAIITHUX 3a/1a4; pabort; cnaua
3.2 HocTosHHbL MOATOTOBKA K JNOMAIIHUX 3a]1a4, OIIK-1.1,
. JKCIpecc — JKC-TIpece — OIIK-1.2,
INEKTPUIECKUN TOK
KOJUIOKBHyMaM; KOJUTIOKBUYMBI; OIIK-1.3
BeinosHenue N/J13. crnaua MJ13.
[IpopaboTka IIpoBepka
KOHCIIEKTa JIEKLIUH KOHCIIEKTOB.




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 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
34 JIeKTpOMArHHTHs MOATOTOBKA K JIOMAIIHUX 3a]1a4; OIIK-1.1,
— 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; pemenne| 1adOpaTOPHBIX
JIOMAIITHUX 3a/1a4; pabort; cnaua
35 DEKTpOMATHHTHBIE IIOATOTOBKA K JIOMAIIHUX 3a]1a4; OIIK-1.1,
COICOAHMS 1 BOMHbI 3KCIIpece — 3Kc-TIpecc — OIlK-1.2,
KOJUTOKBHYMaM; KOJUTOKBUYMBI; OIlK-1.3
BbInosHeHue N/J13. cnaua MJ13.
[IpopaboTka [IpoBepka
KOHCIIEKTA JICKIHI KOHCIICKTOB.
U y4. TOCOOHH.
Uroro no pazneny
4. Onruka
ITonroroBka x
n1a00paTopHBIM 3amura
paboTaM; pemenue| 1abOpaTOPHBIX
JIOMAIITHUX 3a/1a4; pabort; cnaua
4.1 DIeMEHTHI MOATOTOBKA K JNOMAIIHUX 3a]1a4, OIIK-1.1,
TeOMEeTPHIECKON u 9KCIIPECC — 9KC-TIpece — OIIK-1.2,
JNEKTPOHHOH ONITHKA KOJUTOKBHYMaM; KOJUIOKBUYMBI; OIIK-1.3
BeinosHenue N/J13. crnaua MJ13.
[IpopaboTka IIpoBepka
KOHCIIEKTA JICKLIUH KOHCIIEKTOB.




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

amura
11a00paTOPHBIX
pabort; cnaya

U y4. Hocoouii.

IMOJIOTOBKA K JIOMAIITHUX 3a7a4; OIIK-1.1,
4.2 NnTepdepennus ceera 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 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; pemenne| 1adOpaTOPHBIX
JIOMAIITHUX 3a/1a4; pabort; cnaua
4.4 BzanmoneiicTue IIOATOTOBKA K JIOMAIIHUX 3a]1a4; OIIK-1.1,
3JIEKTPOMArHUTHBIX BOJIH C IKCIIPECC — 9KC-TIpece — OIIK-1.2,
BEIIECTBOM KOJUTOKBHYMaM; KOJUTOKBUYMBI; OIlK-1.3
BbInosHeHue N/J13. cnaua MJ13.
[IpopaboTka [IpoBepka
KOHCIIEKTA JICKIHI KOHCIICKTOB.
U y4. HIOCOOHH.
[Moaroroska k
na0opaTopHBIM 3amura
paboram; pemieHne| JabOPaTOPHBIX
JIOMAITHUX 3a/1a4; pabor; cnaya
MOATOTOBKA K JIOMaITHUX 3a7a4; OIlK-1.1,
4.5 TNonspusanus cBera JKCIIpece — 3KC-TIpece — OIIK-1.2,
KOJUIOKBUYMaM,; KOJIJIOKBUYMBI; OIIK-1.3
BeimonHeHne V13, crnaga UJ13.
IMpopaboTka ITposepka
KOHCIIEKTA JICKLIUH KOHCIIEKTOB.




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

amura
11a00paTOPHBIX
pabort; cnaya

IMOJIOTOBKA K JIOMAIITHUX 3a7a4; OIIK-1.1,
4.6 KsantoBas  mpupoja 5
N —— 3KCIIpece — 3KC-TIpece — OIIK-1.2,
KOJJIOKBUYMaM; KOJIJIOKBUYMBI, OIIK-1.3
BeimostHeHue M]3, crnaga UJ13.
ITpopaboTka ITpoBepka
KOHCIIEKTa JICKIIUI KOHCIIEKTOB.
U y4. HOCOOHH.
Wroro no paszneny
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
JKCIpece — JKC-TIpecc — OIlK-1.2,
o bopy . .
KOJJIOKBUYMaM; KOJUJIOKBUYMBI; OIIK-1.3
BeimostHeHUE MJ13. cnava MJI3.
ITpopaboTka ITposepka
KOHCIIEKTA JICKLIUH KOHCIIEKTOB.
U y4. TIOCOOHH.
[ToaroroBka k
nabopaTopHBIM 3amura
paboTaM; pemenue| 1adOpaTOPHBIX
JIOMAIITHUX 3a/1a4; pabort; cnaya
52 OCHOBEI KBAHTOBOI IIOATOTOBKA K JIOMAIIHUX 3a]1a4; OIIK-1.1,
1 JKCHIpece — JKC-TIpece — OIIK-1.2,
TEOPHUH aTOMOB
KOJUTOKBHYMaM; KOJUTOKBUYMBI; OIlK-1.3
BbInosHeHue N/J13. cnaua MJ13.
[IpopaboTka IIpoBepka
KOHCIIEKTa JICKIIUH KOHCIICKTOB.
" y4. TocoOuii.
[Moaroroska k
na0opaTopHBIM 3amura
paboram; pemieHne| J1abOPaTOPHBIX
JIOMAITHUX 3a/1a4; pabor; cnaga
MOATOTOBKA K JIOMaITHUX 3a7a4; OIlK-1.1,
5.3 ®uznka aTOMHOTO s71pa JKCIIpece — 3KC-TIpece — OIIK-1.2,
KOJUIOKBUYMaM,; KOJIJIOKBUYMBI; OIIK-1.3
BeimonHeHne NJ13. cnaua UJ13.
ITpopaboTka [IpoBepka
KOHCIIEKTa JIEKIIUI KOHCIIEKTOB.

U y4. HOCOOHH.




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

amura
11a00paTOPHBIX
pabort; cnaya

IMOJIOTOBKA K JIOMAIITHUX 3a7a4; OIIK-1.1,
5.4 DneMeHTapHbIE YaCTULIBI 2 2,2 9KCIIPECC — 3KC-TIpece — OIIK-1.2,
KOJJIOKBUYMaM; KOJIJIOKBUYMBI, OIIK-1.3
BeimostHeHue M]3, crnaga UJ13.
ITpopaboTka ITpoBepka
KOHCIICKTA JICKIIUH KOHCIICKTOB.
U y4. HOCOOHH.
Htoro no pasaeny 8 3 3 5,2
Hroro 3a cemectp 36 18 18 32,2 SK3aMeH
Hroro no aucnumnuze 36 18 18 32,2 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, OCYIIECTBIISIEMOE MPEUMYIIECTBEHHO BepOalbHBIMU CpEICTBaMU
(MOHOJIOT TpernoaaBaTes).

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

JlaGoparopHasi paboTa — opranuzanus yueOHol paboThI C peaibHBIMH MaTEPUATLHBIMU U
WH(OPMAIMOHHBIMH OOBEKTaMH, AKCIEPUMEHTAIbHAsI paboTa ¢ aHAJOTOBBIMH MOJCISIMU
pealbHbIX 0OBEKTOB.

2. ®opMbl yU€OHBIX 3aHATHN C HCIIOTB30BAaHUEM TEXHOJIOTHH 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 y4deOHO 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 3aHATUHN C UCTIOJIH30BAHUEM CIICIIHATU3NPOBAHHBIX HHTEPAKTHBHBIX
TEXHOJIOTUM:

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

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 TMPE3CHTAMH — TIPEJACTABICHUE PE3yIbTaTOB
MPOEKTHON WM MCCIEIOBATENbCKON ACSITENFHOCTH C HCIOIb30BAHUEM CIEIUATU3UPOBAHHBIX
MIPOTPAMMHBIX CpPEJI.

6 YueOHO-MeTOAHYECKOE 00ecTiedeH e CAMOCTOSITeJIbHOW PadoThl 00y4aIINXCS
[Ipencrasneno B mpuioxxkeHuu 1.

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

8 YueOHo-MeTOAMYeCcKOEe H HH(POPMALIMOHHOE 00ecreueHrue TUCIUIIHHBI (MOTYJIs1)

a) OcHoBHas TUTEpaTYypa:

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

2. Ky3nenoB, C.M. ®usuka: Mexanuka. MexaHudeckne KoieOaHUS W BOJHBEIL
Mosnekymnsipras ¢pusuka. TepMmoanHamuka [DnekTpoHHsIii 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.: By3os. 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 HO.I1. YueGubie 3amaun no ¢usuke [Tekcr] : yuebHoe mocoodue / 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] : yueOHOoe 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. : ®usmaraut, 2008. - 640 c. : ni.

4. Pemenus 3aa4 1o Kypcy ooueit ¢pusuku [Tekcer] : yueOHoe nocodue / [H.M. Porayes,
I'. 1O. bamannuna, U. I1. 3aBepmunckuit u np.] ; mox pea. H. M. Porauesa. - 2-¢ 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 Kk perieHuro 3agad no kypcy oomeit ¢pusuku [Teker] :
y4ueOHoe nocobue / E. B. @upranr. - 2-¢ uzn., ucnp. - CII0. : Jlans, 2008. - 348 c. : ni.

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 >HEPreTMKH M aB-TOMATUKH
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'mausarymnmun u np.] ; MITY, kad. ¢usuxu. -
MarnuTtoropck, 2001. - 77 c. : .

3. Dnektpocratuka. [loctosHHbl TOK. [Tekcr] : maboparopusiii 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 aTtoma, TBEpAOro Teia, sapa [Tekct] : mabopaTtopHblii IpakKTUKyM 1o (usuke /
[coct. : C.A. byrakos, FO.M. Jlybocapckas, I'.A. Jyockuit u ap.] ; MI'TY, kad. pusuku. -
MaranToronck. 2001. - 78 ¢. : n.

r) [Iporpammuoe obecneuenue u UHTepuer-pecypceni:

IIporpammHoe o0ecnieuenune

Haumenosanwne [10 Ne noroBopa Cpoxk neicTBUS TUIICH3UU
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(GOPMAIHOHHBIE CIPABOYHbIE CHCTEMbI

HasBanue xypca Cchuika

DnekTpoHHas 0a3a mepuoandeckux u3ganui East View

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

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

HNupopmannonHas cucreMa - EnuHOEe OKHO JOCTymna K URL: http://window.edu.ru/
nHGOPMAIIMOHHBIM pecypcam

9 MaTepHaJbHO-TEXHHYECKOE o0ecTedeHrne TUCIUTILIHHBI (MOLYJIs1)

MaTepI/IaJIBHO-TeXHI/I‘-IeCKOe obecrnieucHue JUCHHUIIIMHBI BKJIIFOYACT:



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

Yyebnas ayautopuss Ui TpoOBeACHHS JabopaTopHbIX pabot: JlabopaTtopus
«MexaHukay:

JlaGopaTopHble yCTaHOBKH, U3MEPUTEIbHBIE IPUOOPHI /AJIsl BHIIIOJIHEHUS JIA0OPATOPHBIX
pabor:
. MalMHa ATByJa,
. QJIEKTPOHHBIN CEKYHIOMED,
. BeIpsiMutens BC-4-12,
. KaTeTOMETP,
. ocrutorpad,
. MaTeMaTU4YEeCKHUIl 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
MaTEeMAaTHYECKOTO MasITHUKA.

16. MepuTenbHbII HHCTPYMEHT.

O©CoOoO~NO O WN -

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

1. JlabGopatopHasi ycTaHOBKa JJisi ONpPENETICHHs] OTHOIIECHUS TEIIOEMKOCTEH BO3/ayXa
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. JlabopaTopHasl ycTaHOBKa JJIs1 orpejiesieHust ko3 duimenTa TMHEHHOTO pacIupeHus
TBEPJIBIX TEIL.

5. JlabopaTopHas ycTaHOBKa Ju1s K03 pUIlneHTa MOBEpXHOCTHOTO HATSKEHMSL.

6. )KuJIKOCTHBII MAaHOMETD.

7. Hacoc llluHia.

8. Bapomertp.

9. DnexTpuyeckas neyb.

10. ITpoGupka ¢ mapapuHOM.

11. TTupomertp.

12. HaGop pamoxk.

13. KanopumeTpsl.

14. TepmomeTpsl.

VYuebHasg aymuTtopus i mpoBeleHHs JabopaTopHbiX —pabotr: JlabGopatopus
«DNEKTPUYECTBO U MATHETU3M:

1. JlaGoparopHast yCTaHOBKa MJIsi OIpPENENICHHUS AUIICKTPHUECKYIO IMPOHHUIAEMOCTb
cpenpbl.

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

3. JlaGopaTtopHasi ycTaHOBKa JAJs W3MEPEHUS CONPOTHBIEHHM C IMOMOIIBIO MOCTa

\/rxrrAmrmArra



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

5. JlabopartopHas 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. TuonpbL.

15. Mara3uH eMKOCTEH.

16. Tenedon.

17. Peocrartsl.

18. Peoxop.

19. HaGop conpoTuBieHUi.

20. Mara3uHbl CONPOTUBIICHUH.

21. 'anpBaHOMETp.

22. AMmiepMeTpsl.

23. BonbT™MeTpHI.

VYyeOHast ayauTopus AJis IpoBeAeHUs J1abopaTOopHbIX padoT: 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. Habop cniekTpaibHbIX 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. BonopoHas TazopaspsiiHas TpyoKa.

5. ITonynpoOBOAHUKOBBIN TEPMOPEIUCTOP.
6. MynsTrmetp 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 JAOCTYIIOM B 3JCKTPOHHYIO
nH(}OPMaILMOHHO-00Pa30BaTEIbHYIO CPEly YHUBEPCUTETA

[Tomemenust s XpaHeHUS W NPOPWIAKTUYIECKOTO OOCIY)KMBaHUS  y4eOHOTO
000pYyIOBaHUS: CTEIUIAXH, CEH(BI I XpaHSHUsT y4eOHOro 000pyIOBaHMS, HHCTPYMEHTHI JIJIs
peMOHTA J1Ta00PaTOPHOTO 0O0OPYIOBAHUS.



Hpunioxenne 1

6 YueOHO-MeTOoaAHUYeCKOe o0ecneyeHne caMOCTOATEIbHOI padoThl 00y4aloIUuXCs

[To gucuunimue «@Pu3uka» MNPEIyCMOTPEHA AayJUTOpHAasT MW BHEAYIUTOPHAS
camocTosTelbHas paboTa 00yJarommxcs.

[Tpu wm3yueHUM Kypca (U3MKU TPUMEHSIOTCS CICAYIOIINE OIEHOYHBIC CPEICTBA JIS
TEKYILIEro KOHTPOJs YCIIEBAEMOCTH M MPOMEKYTOYHOM AaTTeCTallUM II0 WTOraM OCBOEHUS
JUCLIUILIUHEL:

. MUCbMEHHBIE OTYETHI MO Ja0OPATOPHBIM paboTaM U HX 3aIIUTa;

. pe3ynbTaThl  pEUICHHS  KOHTPOJBHBIX  pabor, W3, TecTupoBaHus u
JKCIIPECC-KOJUIOKBUYMOB.

Bomnpocsl k 3k3aMeHy 110 Kypcy «Pu3uka

MEXAHHKA

1. OcHoBHBIC TOHATHS KHHEMAaTHKH: MaTepUalbHas TOYKa, CHCTEMa OTCUeTa, TPACKTOpHs, MYTh,
nepeMenieHye, paanyc-BeKTop, CKOPOCTh, YCKOPEHHE.

2. llpsaMonuHeiiHOe paBHOMEpPHOE, paBHOIEPEMEHHOEe (PaBHOYCKOPEHHOE, paBHO3aMeNJICHHOE)
JIBIKCHHE. Y paBHEHUS IBHKEHHS U CKOPOCTH.

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

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

5. Tlepssiit 3axkoH HproToHa. Bropoit 3akon Herotona. Tpetwii 3akoH Heiorona. Mx mposiBieHue B
MIPUPO/IE.

6. Cunbl B MEXaHMKE: CHJIa TATOTEHUS, CHJIA TSDKECTH, BEC, CHJIa YNPYTOCTH, CHJIa TPEHHs MOKOS U
ckonbkeHus. CuHibl CONPOTHUBICHMS TAa30BBIX M JKHIKHX cpeld. CHIBI KOHCEpPBaTHBHBIE U
HEKOHCEpBaTHUBHBIE. 3aKOH COXpAaHEHHS HMITyJbca. YTNPYTHM W HEYNPYyTrui, UEHTpPalIbHBIA U
HELEHTPAJIbHBIN yap mapoB. PeakTUBHOE IBHKEHHE.

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

8. OcHoOBHbIEC MOHATHS BpaIAaTEIbHOTO JIBIKEHUS (aOCOIIOTHO TBEPIOE TEJO, LIEHTP Macc (MHEPLUH),
YTJI0Bast CKOPOCTh, YTIIOBOE YCKOPEHUE, MOMEHT CHJIbI, MOMEHT WHEPLIUH).

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

10. 3akoH coxpaHeHHS MOMEHTa KOJIMYECTBa ABIKCHHS (MMITyJbca). AHAJOTHS MEXAY BEIHYHMHAMH,
XapaKTEepU3yIOINMHU MOCTYATENIbHOE U BPalaTeIbHOE ABMKEHHS.

11. lonsATHE NaBNEeHUS B KUIKOCTSX U ra3ax. 3akoH [lackams. ['mapocraTuyeckoe ypaBHEHHE U CIEICTBUS
U3 Hero. ApXMMeI0Ba CUIIa.

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

13. JIBwxkeHue BsA3KOW >KuAKOCTH. IlprMeHeHue 3akoHa BepHy/uM M 3akOHAa COXPAHEHHS MOMEHTa
KOJIMYECTBA JIBMKEHHA K CTallMOHapHOMY NOoTOoKy. @opmyna Crokca. YpasHenue Ilyaseiins.

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

15. luddepeHnnanpbHoe ypaBHEHHE CBOOOJHBIX KojeOaHuil. XapakTepUCTUKH TapMOHHYECKUX
KoJIeOaHuil.

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

17. BonnoBoe gasmwxkenue. OmnpexaencHue BojHbBL (OOpa3oBaHHE IMONEPEYHBIX U IMPOJOJILHBIX BOJIH.
XapaKkTepuCTHKa BOJHOBOTO [BW)KCHHUS. YpaBHeHHe Oerymield BodHBL. IlapaMeTpsl BOJHOBOTO
JIBUKCHHS.

18. Unrepdepenius u qudpakius BoJH. [IposiBleHre 3TUX SBICHUH B IPUPOJIE.

19. DnemenTH! aKycTHKH. 3BYK. [ pOMKOCTb M1 HHTEHCUBHOCTD 3ByKa. [loHsATHE 00 ynbTpa3ByKe.
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. Mcionp30Banme NOIyMPOBOAHUKOBBIX IPUOOPOB B ANEKTPOHHBIX YCTPOHCTBAX.
12.

MOJIEKYJISIPHASA ®PU3UKA U OCHOBbBI TEPMOJINHAMUKA

OCHOBHBIE TOJIOKEHHST MOJIEKYJIIPHO-KMHETHYECKON TeoprH. ONbITHRIE (QaKThl, JeXalie B OCHOBE
MKT. ITonsTre uaeanbHOro ra3a. XapakTepUCTUKH HICaTIbHOTO rasa.

OcHOBHOE ypaBHEHHWE KHHETHYECKOW Teopud ra3oB. OCHOBHBIE Ta30BbIE 3aKOHBI. Y paBHEHHE
COCTOSTHIISI HIANTbHOTO Ta3a. Y HUBepcaabHas ra30Basl MOCTOSHHAS U €€ (PU3NIECKHA CMBICTT.

CBsI3b TeMIepaTyphbl ¢ SJHEPrUel MONEKYJISIPHOTO ABIKeHHs. [JinHa cBoOOJHOTO Mpodera MOJIeKyII.
TemnonpoBoAHOCTH Ta30B.

TlepBoe Ha4yanO TEPMOJUHAMUKH.

Pacuer paboTel raza mpu uzonpoueccax. TemmoeMKocTh ra3oB. AnuabaTHBIM mpolecc. YpaBHEHHE
IlyaccoHa.

Bropoe nauano tepmomuHamuk. [TorsTre 00 SHTpOIHH.

Hukn Kapuo u ero KIT/.

TepMoarHaMU4ECKOE ONpeaesIeHue TEMIIEPATYPBI.

OTKIIOHEHUE PeaTIbHBIX Ta30B OT 3aKOHOB UACAJIBHOro ra3a. YpaBHenue Ban-nep-Baansca. M3oTepma
peanbHOro rasa.

. Ucnapenue xunkocteil. HachllieHHbIM U HEHAchIEHHbIN nap. [loHATHE BIAXKHOCTH U METOJbI €€

WU3MEPEHHS.
CrpoeHue 1 CBOMCTBA KUAKOCTH. TEIMIOEMKOCTb KUIKOCTEM.

SIBneHHe MOBEPXHOCTHOIO HATSKEHMs. SIBIEHHsS cMauMBaHHMA M He cMauyuBaHus. KanwmuispHeie
SIBIICHUSI.

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

Hedopmanust TBepAbIX Tel. TemIoeMKOCTb TBEPIBIX Tedl.

Huarpamma cocroanuil. TpoliHag Touka.

SJIEKTPOJJMHAMMUKA

OCHOBHBIE MOHATHS ATEKTPOCTATUKU. B3anMoeiicTBre 3apsAa0B. 3aKOH KyJIOHA.
DNEKTPOCTATUYECKOE TIOJIE U €r0 XapaKTepUCTHKHU. [IpUMHIMI CyNepro3uIK 3IEKTPOCTATHIECKIX
nojei. OZHOPOTHOE U HEOAHOPOTHOE AIEKTPOCTATHYECKOE ToJIe. DIeKTpoeMKocTh. KonaeHncaTopsl.
OHeprus MEeKTPUUECKOTO MOJIs TNIOCKOT0 KOHEHCaTopa.

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

Onextpuueckuii TOK. OCHOBHBIE JIEMEHTHI U XapaKTEPUCTUKU SJIEKTPUUECKUX LIETIEH.

3akoH OMa B BeKTOpHOH (opme. 3akon Oma sl ydacTKa UenH 1 Ui 1enu, coaepxkameit D/1C.
PasBerBienHbie 3nexkTpuueckue uend. [Ipasuno Kupxroda.

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

MerTasbl, MOTYHIPOBOIHUKY U TUIIEKTPUKH C TOYKH 3pEHHUS 30HHOW TEOPHH MTPOBOJINMOCTH.
[Ipupona srmekTpruueckoro Toka B Metajuiax. 3akoH OMa ¢ TOUKH 3pEHHS SIEKTPOHHOM TEOpHH.
[Ipupoza 351eKTpU4IecKoro Toka B HOIyNpoBOAHNKAX. KOHTaKTHBIE SIBIEHUS B MOTYIPOBOAHUKAX.

IIpupoa aneKTpUUECKOro ToKa B BaKyyMme. SIBiIeHUe TEPMONIEKTPOHHOM 3MHccHH. JlaMnoBeIN 1uox,
TpUOI. DIIEKTPOHHO-IIy4eBasi TpyOKa.

IIpupona anekTpuyecKoro Toka B razax. HecamocTOsITENIbHBIN U CaMOCTOSITENIbHBIN Ta30BbIE pPa3psIbl.
IIpuMeHeHrEe 3IEKTPUUECKON UCKPBI, TYTH, TICIOLIEro pas3psaa. Y CTPOHCTBO U MPUHIMUI JEHCTBUA
AIIEKTPUIECKOro HUIbTpa

IIpupona 3neKTpUYECKOTO TOKA B JKMJIKOCTSIX. MeEXaHU3M 3JIEKTPUYECKOW TUCCOLMALUM. 3aKOHBI
anekTponnza. [lpuMeHeHne anekTponusa.

OmneiT Opcrena. BzanMopaeiicTBie mapajuiebHBIX TOKOB. XapaKTePUCTUKA MarHUTHOTO TOJISL. 3aKOH
buo—Casapa-Jlamnaca.

CrnencTBug M3 OCHOBHOTO 3aKOHA 3JIeKTpoMarHeTusma. BUTok ¢ Tokom B MarHuTHoM moje. Cuia
Awmmepa. [TpuHIIT pabOTH IECKTPOBUTATES.

T'unoresa Awmmnepa. MarautHele CBOMCTBa BemlecTBa. JlMaMarHeTHMKH, NApaMarHeTUKH U
¢deppomarneruku. [locTossHHBIE MAarHUTEL. MarHUTHOE TTOJIE 3EMJTH.

OmnpiTer @apajes. 3aK0H AMEKTPOMArHUTHON HHIYKIIHH.

BriayXaeHHBIC 3JIeKTpUIecKue KojeOanus. [lepeMeHHBIN TOK. XapaKTePUCTUKU MIEPEMEHHOTO TOKA.
NmMnenanc. AKTUBHOE U PEAKTUBHOE COMPOTUBIICHUS.
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SIBnenne camonHAYKINU. UHAYKTUBHOCTD. DHEPTHS MAarHUTHOTO MOJISl KOHTYpPa C TOKOM.
3axon OMa [J1s1 TOCIIeIOBATEBHOM IIETIH IepEMEHHOT0 TOKa. Pe3oHaHC HampsDKEHMS.
TpanchopMaTop u ero NpakTUIECKOe UCTIOIb30BAHNUE.

KonebaTenbHbiit KOHTYp U ero Xapakrepuctuku. ®@opmyna TomcoHa.

AHTeHHA. DJIEKTPOMarHATHEIC BOJHEI M UX CBOMCTBA. [IpuHITHTT pannocBs3u. Pagnonokarus.

I'EOMETPHYECKAS, BOJTHOBAS U KBAHTOBAS OIITUKA

3akoH ocBenieHHOCTH. PoToMeTpusi. CBETOBbIE EANHUIIBI H3MEPEHUS.

I'eomerpuueckas onTuka. 3aKOH IMPSIMOJMHEHHOIO PACIPOCTPAHEHUsS! CBETA. 3aKOH OTPaKEHHS U
MIPEJIOMJIEHUS] CBeTa. SIBIIEHME IIOJIHOTO OTPAKEHHS CBETa M €ro IPHMEHEHHE B HEKOTOPBIX
ONITUYECKUX Npubdopax.

[Toctpoenne n3o00pakeHus B 3epkaiax u B inH3ax. @opmyna nun3el. OnTudeckas cujia JIUH3bIL.
Korepentnpie wucrounuku cBera. Omneitr HOwra. bumpusma @penens. Kompsma HeroToHa.
Wntepdepeniius B TOHKUX TUIeHKaX. [[pocBeT/ieHIE ONTHKH.

CymHocts audpakuuu  cBeta. [ludpaknuoHHas KapTHHA W YCJIOBHS €€ BO3HHKHOBEHMSL
JudpakroHHas pererka 1 ee XapaKTepHUCTUKY.

EcrecTBeHHBIN U nonspu3oBaHHbI cBeT. [lonepeunslii xapaktep cBeToBOM BOJHBL. llonspuzarop.
Amnanu3zarop. 3akoH Maintoca. [lonspusanust npu oTpaxkeHuu. 3akoH bproctepa.

Hucnepcust ceera. HopManbsHas u aHomanbHas aucnepcus. JucnepcuoHHsld cnekTp. CpaBHEHHE
JUCTIEPCUOHHOTO CIIEKTPa ¢ TUPPAKIUOHHBIM ClIeKTpoM. CIIEKTPOMETPHI M UX UCTIOJIb30BAHHE.
XapaKkTepUCTHKH TETJIOBOro m3nydeHus. [losarue abconotHo yepHoro Tena. OObsICHEHNE XapaKkTepa
TEIUIOBOTO M3ydeHus. 3akonbl Ctedana-bonpnmana n Buna.

I'unotesa IInanka. KBanT cBera.

Omnpitel CtoneroBa. 3akoHbl poroddderra. Dopmyra DHHIITEHHA.

Wsmepenne ckopoctu cBera. Iloctymaret CTO. CneactBust u3 mnoctynatoB CTO. DnemeHTsHI
PEATUBUCTCKON MEXAHUKH.

ATOMHAS ®PU3UKA U PU3UKA DJIEMEHTAPHBIX HACTHUL]

Crpoenne aroma. OnbiT Pezepdopaa. Ilocrynater bopa. Crpoenue aroma Bogopoaa. O0bscHeHHE
criekTpa Boaopoja. Tpyanoctu teopuun bopa. BoiaHOBBIE CBOMCTBA MJIEKTPOHOB.

CrpoeHre »JJIEKTPOHHOW OO0OJNOYKH CIOXKHBIX aToMoB. [lepuonmudeckas cucreMa 3JE€MEHTOB
Menneneesa. [Ipunnun [aynu.

EcTecTBeHHas painoOakTUBHOCTB. BUBI paioOakTUBHOIO pacmaja. 3aKOH paJiHOaKTUBHOIO pacmaja.
Ilepuon nosypacnana.

SnepHble peakuuu. DHEPreTUUECKUM BBIXOI ANEpHBIX peakuui. Jenenue Tsoxensix siaep. CunHres
JIETKUX siep. Vcrone30BaHue SIEpHON SHEPTUU.

DJieMeHTapHbIE YaCTHUIIbl. AHTUYACTHUIBI. AHHUTHIIALKA. OObsiCHeHHEe OeTa- pacnaa.

IIpuMeprl M CBOMCTBA AJIEMEHTAPHBIX YACTHUI. BuAbl B3aMMOJEHCTBUS MEXIY 3JEMEHTapHBIMU
YaCTHIIAMHU.

Bonpocsl K 3kcnpecc-KOJVIOKBUYMY

BBenenne
. Uto Ha3bIBAIOT (GPU3NIECKON BEMHUIMHON?
. UeM xapaxrepusyeTcs pusnueckas BeuauHa?
. Hepe‘H/ICHI/ITB CHMBOJIBI OCHOBHBIX (1)H3I/I‘ICCKI/IX BCJIMYHH.
. UTo Ha3pIBAIOT (PU3NUECKUM 3aKOHOM?
. Kak 3amaercs o0acTh mpuMEHUMOCTH (PU3HYECKOTO 3aKOHA?
. Kakue 3axoHbI pu3mky Ha3pIBalOT yHIAMEHTATBHBIMU?
. Uto Ha3BIBAIOT (PU3UICCKON MOIEITHIO?
. Kakue 3akoHOMEpHOCTH HAa3bIBAOT SMIUPUICCKIUMHU?
. Kakue sBneHus Ha3pIBAIOT MaKPOCKOMMMUYECKUMHU? MUKPOCKOTTUIECKUMU ?
10.Kak onpezensercs COCTOAHUE PU3NIECKON CHCTEMBI?
11.Kak onmicate M3MEHEHHE COCTOSHUS CHCTEMBI?

O 001N LN B WK —



KunemaTuyeckue npeacTaBjieHUs] MEXaHUKH
12.Kakwne aBmKeHUS Ha3bIBAIOT HEPEIATHBUCTCKUMU? PeIsSTHBHCTCKUMHI?
13 B uem 3akimovaercst GyHIaMEHTATBbHOCTh 3HAUEHUs] CKOPOCTH CBETa B Bakyyme?
14. Korna 1 moueMy HapymiaeTcsi 3BKIHI0BOCTh MUPOBOTO MMPOCTpaHCTBA?
15.Kakune nBrkeHUs HAa3bIBAIOT KBAHTOBBIMU?
16.YTo Ha3BIBAIOT CHCTEMOW OoTCcUeTa?
17.Kakoe Teno Ha3bIBaIOT CBOOOJHBIM?
18.[Ipuatun uHepuun [ anmes.
19.I1IpuMeps! HHEPIUAIBHBIX CHCTEM OTCUETA.
20.JIpyuuHBl OTKJIOHEHHUS OT MHEPLHMAIbHOCTH (B CHCTEMax OTCUETa C KOOPAWHATHBIMH OCSIMH,
JKECTKO CBS3aHHBIMU C 3eMIICH).
21.IIpuHITUTT OTHOCUTEIIBHOCTH.
22.06nacTh MPUMEHUMOCTH TIPUHIUIIA OTHOCUTEIHLHOCTH.
23.B ueMm 3aKI04aeTcss ”HBAPUAHTHOCTh (PU3NYECKUX 3aKOHOB?
24 Kaknmu mipeodpazoBaHussMu MokHO oryanTs MCO otHOCcHTenpHO ucxoHoi UCO?
25.YTo0 HA3BIBAIOT MAaTEPHATBLHON TOUKOW (HacTUIeit)?
26.Yto nazeiBator ATT?
27.YTo 3HaYNT OMHCATh JABIKEHUE (PU3MUECKON CUCTEMBI?
28.YTo HA3BIBAIOT YMCIIOM CTENeHeH CBOOOABI (PM3NIECKON CHCTEMBI?
29 Kak onucath MOJI0KEHUE YaCTUIIBI B MIPOCTPAHCTBE?
30.Yemy paBHO umciO cTeneHel cBo0o bl yacTuier? ATT?
31.3aK0H IBUKEHUS YaCTULIBIL.
32.YT0 Ha3bIBAIOT TPACKTOPHEH YaCTUIIBI?
33.Yrto HaA3BIBAIOT MIEPEMEIICHUEM YACTHUIIHI?
34 Kak onpenenuts NoBOPOT YaCTULBI OTHOCUTENBHO OCH?
35.910 Ha3bIBAIOT YTJIOBBIM MEPEMELICHUEM?
36.YTo Ha3BIBAIOT CKOPOCTHIO YaCTHUIIBI?
37.Kakas cKopoCTh Ha3bIBA€TCS CEKTOPHOM?
38.CBsA3b CEKTOPHOI CKOPOCTH C JTMHEWHOM.
39.Yto xapakTepu3yeT U3MEHEHNE HalPaBJICHUs YTIIOBOTO MepeMeneHHs ?
40.ITonsiTe yriioBOM CKOPOCTH.
41.CBs3b TMHENHON U YTIIIOBOH CKOPOCTEH.
42.TloHATHE YCKOPEHUS.
43.Kakoe yckopeHne Ha3bIBAIOT TaHTeHIMATbHEIM? HopManbHBIM?
44.B yem cMEBICT pa3/ieieHns] YCKOPEHHS Ha HOPMAaJIbHYIO U TAHT€HIIHATbHYIO0 KOMIIOHEHTHI?
45.TloHATHE YTIOBOTO YCKOPEHHUSL.
46.1IpeobpazoBanus [ anmes.
47.CnenctBus npeodpasoBanumii ['amuies.
48.B 4eM OrpaHUYEHHOCTh TAIMJICEBCKUX MPEACTABICHUN O CBOMCTBAX IPOCTPAHCTBA U BpEMEHU?
49.Tloctymat DUHIITEHHA.
50.Kakoe Bpemsi Ha3bIBalOT COOCTBEHHBIM?
51.9ddekT nopeHeBa CokpalieHus JTUHBL
52 Ilpunimn cootsercTBUs bopa.
53.IIpeobpazoBanus Jloperma.
54.CnenctBus npeodpazoBanuii JlopeHua.
JuHaMudecKne MPUHIUIBI MEXaHUKH
55.Kak onpeieanTb COCTOSHUE YaCTULIbI B KIIACCHUECKOM (PHU3HKE? CUCTEMBI YaCTHUIL?
56.YpaBHEHUS ABMKCHUS KIACCUICCKON MEXaHUKH.
57.YcnoBue onpeaencHus 0OIIEro peeHus ypaBHEHUs! IBUKEHHSI KJIACCHYECKOH MEXaHHUKH.
58.9¢ ekt 3ama3apiBaHus B3aUMOICHCTBUH.
59.Kakas cuctema 9acThIl Ha3bIBaeTCsI N30JIUPOBAHHOMN ?
60.YTo Ha3bIBAIOT UMITYJIECOM YaCTULIBI?
61.3akoH coxpaHeHH UMITyJIbCa.
62.YTo0 Ha3bIBAIOT CHJIOHN, ICUCTBYIOMICH HA YaCTHITY?
63.3aK0H MapHOCTH B3aUMOJICHCTBUSI.
64.Uto Ha3BIBAIOT LIGHTPOM Macc (MHEpLUH)?
65.3aK0H coXpaHEHHUS IIEHTPa Macc.
66.3aK0H aJANTUBHOCTH MacCCHI.



67.IMITyJIbC PEISITHBUCTKOMN YaCTHIIEL.
68.Buapl pyHIaMEHTaTBHBIX B3aNMOICHCTBUH.
69.Kakne B3anMOIEHCTBUSI HA3BIBAIOT: TPaBUTAIMOHHBIMU? CraObIMU? IEKTPOMAarHUTHBIMU?
CunbHbIMU?

70.3aK0H BCEMUPHOTO TATOTEHUS.
71 .I1puHITNT SKBUBAJICHTHOCTH.
72.3akon KynoHa.
73.Cuna Jlopenna.
74.3akoH ['yka.
75.KoHTaKTHBIE CUITBI.
76.I1pupoaa Topmossiiero 3¢ dhekra.
77.3akon Kynmona — AMOHTOHa.
78.IToHsITHE MEXaHUYECKOH PaOOTHI.
79.YT0 Ha3pIBAIOT Mpoueccom?
80.Kakne cuiibl Ha3bIBalOT MOTEHIHATIBHBIMU?
81.IloHATHE TOTEHIIMATFHON YHEPTUU.
82.Kakue cuiibl 3aBUCST OT KOOPAUHAT YaCTHUIL?
83.Kakue cuibl Ha3bIBalOT KYJIOHOBCKUMU?
84.Kakue cuiibl Ha3bIBalOT UEHTPAIbHBIMU?

3aKoHBI cOXpaHeHUs!
85.IIpocTpancTBEHHO-BpEMEHHbIE TpeoOpa3oBaHusl HyHIaAMEHTABHONH CHMMETPHHU.
86.CooTBETCTBUE  3aKOHOB COXpaHEHUs  (M3WYECKUX  BEIWYMH  NPEOOPa30OBAHUAIM

(byHAaMEHTaIbHON CUMMETPHH.
87.3aK0H COXpaHEHHUS UMITYJIbCA.
88.3aK0H COXpaHEHHUS SHEPTUU.
89.YpaBHeHus I'amunpToHA.
90.Dwusnueckuii cMbICT ypaBHeHUH ['aMunbTOHA.
91.2Heprust CBOOOHON PEIATUBUCTCKON YaCTHIIBI.
92.2OHeprust HepeIATUBUCTCKOW CBOOOHON YaCTHIIEI.
93.2Heprust TOKOs YaCTHUITBL.
94 KuneTtnueckas 3HepTus peIsTUBUCTCKON YaCTHUIIBI.
95 .Kunetuueckas 3Heprusi HEPEIITUBUCTCKOM YACTULIBI.
96.2Heprus peaITUBUCTCKON YaCTUIIBI BO BHEITHEM MOJIE.
97.OHeprust HepeNATUBUCTCKOM YaCTUIIBI BO BHEIIIHEM I10JIE.
98.Kakoe nBmKeHNe Ha3bIBalOT GUHUTHBIM? NHOUHUTHBIM?
99 IloreHimanbpHasa aMma.
100.JedexT macc.
101.MoOMEeHT UMITyJIbCa YaCTHUIIBI.
102.3ax0H coXpaHEHHsI UMITYJIbCA B KIITACCHUECKOM MEXaHHUKE.
103.Cob6cTBeHHBIIT MOMEHT UMITYJIHCA.
HexkoTopble npuMeHeHNs 3aKOHOB MEXaHNUKH
104.Cuna Jlopenua.
105.3anaya nByx Ten
106.YTo Ha3BIBAIOT MPHUBEICHHOI Maccoii?
107.Cucrema eHTpa macc.
108.Btopoii 3akon Kennepa.
109.Kakoii mporiecc Ha3bIBalOT CTOJIKHOBEHUEM ?
110.Yupyrue 1 HEynpyrue CTOIKHOBEHIS.
111.YTo Ha3bpIBaIOT IOPOTOM peaKuu?
112.Kakoe CTOJIKHOBEHHE HA3BIBAIOT SHIOTEPMHUUECKIM?
113.Kakoe CTONKHOBEHHE HA3bIBAIOT SK30TEPMUUIECKUM?
114.YpaBuenne Memepckoro.
115.®opmyna Llnonkosckoro.
JuHaMuKa TBEpAOro Tejaa

116.Ypaaenue nprkenns renrpa macc ATT.
117.Kax onpenenuts cuity, AeicTBytomryto Ha ATT?
118.Yrto Ha3pIBAaIOT MOMEHTOM HHEPIIMH TEJIa OTHOCUTEIIEHO JAHHOU OCH.
119.Yemy paBHa kuHeTHIECKas 2HEprUst ATT?



120.Teopema llTeituepa.
121.0OcHOBHOE ypaBHEHHE JUHAMHKH BPAIIaTEIbHOTO IBIKEHHS.
122.YT1o0 Ha3pIBaIOT MTHOBEHHOH OCHIO BpallleHus?
123.Urto Ha3pIBalOT CBOOOIHOM OCHIO BpaIlCHUS?
124.Yto Ha3BIBAIOT TJIABHBIMHU OCSIMH HHEPIIAN?
125.YT1o0 Takoe THPOCKOIT?
126.Yto Ha3pIBAIOT IIpeLieccueii?
OcHOBHBIE 3J1eMEHThI TEOPUH YIIPYToCTH
127.Kaxas neopmariust Ha3pIBaeTCs YIPYToi? HEYIPyTo?
128.Yto Ha3bpIBAIOT HANPSKEHUEM?
129.Ut0 Ha3bIBAlOT OTHOCHUTEIBHOM JedopMariucii?
130.3akoH I'yka.
140.B 4em 3akmouaercs pusndeckuid cMpica Moayis FOura?
141.Kakoe siBleHHE HA3BIBACTCS TUCTEPE3UCOM?
142.0OcHoBHBIE BUABI AedopMaIuii.
143.Yemy paBHa 3HEprus aedopmannn’?
144.Yro xapakTepusyeT BeKTop YMoBa?
JIBH:KeHHe B HEMHEPUHAJIBHBIX cucTemax orcyera (HUCO)
145.Yemy paBHa cuna uHepuuu?
146.Kak onpenenuts cuny Kopuonuca?
147 .3amucarts 3axkoHb! coxpanenus B HUCO.
I'paBuTanoHHoOe noJje
148.Kaxoe mosie Ha3bIBalOT TPaBUTALIMOHHBIM?
149./]aTh onpenenenue HaPsHKEHHOCTH OIS TATOTEHUS.
150.Yto Ha3bpIBAIOT CUIIOBOM JIMHUEH?
151.Yto Ha3pIBalOT IOTOKOM BEKTOpA HAPSXKEHHOCTH?
152.Y10 Ha3BIBAIOT TOTEHIIAATIOM I10JIA?
153.0npenenut cBsI3b MEXAY MTOTCHIIMAIOM M HAPSHXKEHHOCTHIO TPABUTAIIMOHHOTO TTOJISI.
154.Teopema Octporpazackoro-I'aycca.

Konedanusi u BOTHBI
155.4YT0 Ha3bIBAIOT OJJHOMEPHBIM KJIACCHUYECKUM TapMOHHYECKUM OCITUILIATOPOM?
156.3amucate ypaBHEeHHE ocLuIATOpa B AU pepeHnaas-HoM BUE.
157.3anucate ypaBHEHHE BOJIHBI.
158.YTo Ha3BIBAIOT 3BYKOBOI1 BOJIHOI (3ByKOM)?
159.Urto Ha3pIBalOT CUIIOH (MHTEHCUBHOCTHIO) 3BYyKa?
160.Uto Ha3bIBAIOT 3BYKOBBIM (aKyCTUYECKUM) JaBICHUEM?
161.Yto Ha3pIiBatoT TEMOpPOM?

162.B uem 3aknrovaercsi OuHaypaiibHbIH A3 heKT?
163.YTo Ha3bpIBAIOT aKyCTUUYECKOM KaBUTAUEH?

TI'maponunamMuka
164.Kaxoe TeueHnue >XKUAKOCTH HA3bIBAIOT JIAMHHAPHBIM? TypOYJIEHTHBIM?
165.Teopema Hepa3pbIBHOCTH CTPYH.
166.YpaBHenue beprymnnu.
167.Ammynsc cTpyw.
168.®opmyna Toppuuemin
169.Jlunamuyeckas BI3KOCTh
170.Kunematnyeckas BSI3KOCTh
171.Ypasuenne Ilyazeiins
172.3akon I'arena-Ilyaseing
173.Yro Ha3pIBaIOT 4nciIOM PeitHoNbca.
174.2¢dext Marnyca

MCTO}]I/I‘ICCKI/IC PEKOMEHIAIUMA 110 H3YICHHUIO TEM:
Pa3zpnen 1 «BBenenue»
Llenv usyuenun: oenadenue cmyoeHmamu cUCmemoll 3HaHUl 00 o0uux uzuyecKux
HOHAMUAX.
H3yuue oannwlii pazoen cmyoeHm 0014cen:
- 3Hamsb: obwue usuyecKue NOHAMUA: ONbIM, USMEPEHUsl, BeIUYUHbL, 3aKOHbL, 00NACb



NPUMEHUMOCMU 3AKOHO8, MOOEeNU, IMAIUPUYEcKUe 3aKOHOMEePHOCMU, OecKOHeuHo Oonvbuias u
Manas 6enuduHsl, MAKpo- U MUKPOABIEHUS, COCMOSIHUE CUCMeMbl U U3MEHEeHUe COCMOSHUSA
cucmemvl, YpaGHeHUs OBUICEHUS,
- YMemb: onepuposams nepeyucieHHbIMU 8blule NOHAMUAMU U MOOEIAMU MEXAHUKI,
- 81A0EMb:HA36AHHLIM 6blUle NOHAMULHbIM ANNaApamom Qu3udeckux 3HAHUU Npu
nocnedyiouem 0C80eHUU pas0enos Kypca «MexXanuxkay.
Ilpu usyuenuu pazoena I neodoxooumo:
— CaMOCTOSITENIbHO H3YYHTh M 3aKOHCIEKTHPOBATh y4eOHBIH MaTepuan pasfena
«Benenuey, pa3MeIlleHHbINA HA TTOpTAJIE.
Ocoboe enumanue oopamums Ha:
— HeoOX00UMOCHb NOO20MOBKU K IKCNPeCcC-KOJIIOKEUYMY.
Jna camokonmponsa no pazoeny Heo0Xo0UMO Omeemums Ha caedyruiue 60npPocl:
Bomnpocsl k 3kcnpecc-KOJUIOKBUYMY
. Uto Ha3bIBatOT (M3UYECKOM BEIIMUNHOMN ?
. Uem xapakrepusyetcs pusmueckasi BeTuanHa?
Yro Takoe pa3MepHOCTh PUZNYECKON BETUUHHBI?
Kak o0o3Hauaercs pa3sMepHOCTH?
. [lepeuncnutb CHUMBOJIBI OCHOBHBIX (PM3NYECKUX BETUUHH.
. UTo Ha3bIBaIOT (HPU3UIECKUM 3aKOHOM?
. Kak 3agaercsa obnacth mpuMeHUMOCTH (PU3UYECKOTO 3aKOHA?
. Kakue 3axoHbI (PU3HKN HA3BIBAIOT PYHIAMCHTATLHBIME?
. Uto Ha3piBalOT pusudeckoit Mmonenbio? [lpuBenure mpumepsl GU3NYECKUX MOAEIEH.
. Kakue 3akoHOMEpHOCTH Ha3bIBAIOT SMIIUPUUYECKUMHU?
. Kakue siBineHus Ha3bIBalOT MaKPOCKOMIUYECKUMU? MUKPOCKOMUYECKUMHU?
10.Kax onpenensiercs COCTOSTHUE PU3MUECKON CUCTEMBI?
11.Kak onucaTe N3MEHEHHE COCTOSTHUSA CUCTEMBI?

N —
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Pasnen 2 «Kunemamuueckue npedcmagienus Mexanuku

Llens uszyuenusa: osenadenue cmyoenmamu cucmemoil 3HAHUIL RO KUHeMamuKe.

H3yuue oannwvlii pazoen cmyoenm 0014cen:

- 3Hamp: npunyun unepyuu lanunes, nNpuHyun OMHOCUMENTbHOCMU, O02PAHUYEHHOCTb
2anUNIee8CKUX  NPeOCmAsieHUull 0 CB0UCMBAX NPOCMPAHCMEA U  BPEeMeHU;  Cle0Cmeus
npeobpazosanuil I anunes u cneocmeus npeoopazosanuti Jlopenya,

- yMemb: onepuposamsv NOHAMUAMU OAHHO20 pa3oend U BbINOJHAMbL NPeodpPa308aHUs
Tanunes, npeobpazosanus Jlopenya;,

- 61a0embv: NOHAMULUHLIM ANNAPAMoOM (NPOCMPAHCIGEO, 8peMs, O08UICEeHUe, cucmema
omcuema, UCO, c60600HbIEe mena, abCcoNOMHO MEepooe melo, CmeneHu c60000bl, MpaeKmopus,
CKOPOCMb, YCKOpEHUe, MamepuaibHas mouka);

Ilpu u3yuenuu pazoena 2 neodxooumo:

— paccMOTpeTh cleAyroumi yueOHslid Matepuan: [2], ¢.9-37; [3], c.13-41; [7], ¢.78-104;
[8], c.6-32;

- CaMOCTOSATEIHHO M3yYUTh W 3aKOHCIIEKTHPOBATh YUYCOHBIM MaTepuall, pa3MeIICHHBIN Ha
nopraie no teme: «IIpeobpazoBanus Jlopenua. [locTynaT mocTossHCTBa CKOPOCTH CBETA.
CrnenctBus npeodpazoBanuii JIopeHIa.

Oco6oe enumanue oopamums Ha:

— HeobxX00UMOCMb NOO2OMOBKU K IKCNPECC-KOLIOKEUYMY,

—NnpU N0020MOBKe K CEMUHAPCKOMY 3aHAmuUI0 no meme. « O2panuueHHoCcms 2anuneescKux

npeocmasieHull 0 ceoucmeax npocmparncmea u epemenu. Ilpeodopazosanus Jlopenya.

Ilocmynam nocmosauncmea cxopocmu ceema. Cneocmeusi npeoopazoeanuii Jlopenyayy

O3HAKOMUMBCSA € YUEOHBIMU MAMEPUATAMU, PAZMEWEHHBIMU HA Nopmaie.

Jna camokonmponsa no pazoeny Heodxo0umo omeemums Ha cieoyloujue 60nPocsL:
Bonpocut k Ixcnpecc-Konniokeuymy



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

Kakue nBueHus Ha3bIBAIOT HEPEIATUBUCTCKUMHU? PensiTuBUCTCKUME?

B uem 3akmrouaeTcs GyHIaMEHTAIBHOCTD 3HAYEHHS CKOPOCTH CBETA B BaKyyMme?
Korpaa u mouemy Hapymiaercst 3BKIUI0BOCTb MUPOBOT'O ITPOCTPAHCTBA?

Kakue nBmKeHUs Ha3bIBAIOT KBAHTOBBIMU?

Yto HaA3BIBAIOT CUCTEMOM OoTCUYeTa?

Kaxkoe teno Ha3pBaroT cBOOOHBIM?

[Tpunuun nnepuuu I'anunes.

[Ipumepsl HHEPIIUATIBHBIX CHCTEM OTCUETA.

[IpuunHBl OTKJIIOHEHUSI OT MHEPLHMAIBHOCTU (B CUCTEMaX OTCUETa C KOOPJIWHATHBIMU

OCSIMH, )KECTKO CBSI3AHHBIMH C 3EMJICH ).

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

IIpuHIUIT OTHOCUTEIILHOCTH.

OO6nacTh NPUMEHUMOCTH IPUHIUIIA OTHOCUTEIIBHOCTH.

B 4em 3akioyaercss HHBAPHAHTHOCTH (PU3UYECKUX 3aKOHOB?
Kakumu npeobpazoBanusimu MoxHO nonyduts MCO otHocuTensHo ucxonunont MCO?
Urto Ha3bIBalOT MaTepuabHON TOYKOM (dacTulieit)?

Yro Ha3biBatoT ATT?

Uto 3HAYUT OMHCATh IBUKECHUE PU3UIECKON CUCTEMBI?

Yo Ha3bIBAIOT YMCIIOM CTeNeHel cB000 bl hru3nuecKon cucTeMbl?
Kak onucaTh nonoxeHue yacTUllbl B IPOCTPAHCTBE?

Yemy paBHO uucio cTeneHeit cBooo el yactunbl? ATT?

3aKOH JBUKEHUS YaCTHIIBL.

Yo Ha3bpIBAIOT TPACKTOPUEH YaCTULIbI?

UTo Ha3bIBAIOT NEPEMEIICHUEM YaCTULIbI?

Kak onpenenuts MOBOPOT YaCTULIBI OTHOCUTEIBHO OCH?

UTo Ha3bIBAIOT YIJIOBBIM N€peMeleHrneM?

YTo Ha3BIBaIOT CKOPOCTBHIO YaCTHUIIBI?

Kakast ckopocTh Ha3bIBa€TCsI CEKTOPHON?

CBs13b CEKTOPHOI CKOPOCTH C JINHEHHOM.

Uro xapakTepu3yeT U3MEHEHUE HalpaBJIeHUs YTJIOBOTO MepeMeleHus?
ITonsiTHE YIII0BOM CKOPOCTH.

CBs13b TMHEWHOMN U YTJIOBOW CKOPOCTEH.

. IlonsTe yckopeHusl.

Kaxkoe yckopenue Ha3bIBatOT TaHTeHIIMAIbHBIM? HopmanbHBIM?
B dyem cMmbicn pa3geneHus YCKOPEHHsT Ha HOPMaIbHYH) UM TaHT€HUUAJIbHYIO

KOMITOHEHTHI?

45.
46.
47.
48.

ITonsiTvEe yrioBOro yCKOpeHus.

[TpeobpazoBanus ["anumes.

CrenctBus npeobpazoBanuii ['anumes.

B 4yem orpaHM4YeHHOCTh TJIMJIEEBCKUX IPEICTABICHUM O CBOMCTBAX IMPOCTPAHCTBA H

BpEMEHU?

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

[TocTynat DWHIITEWHA.

Kakoe Bpems Ha3bIBatOT COOCTBEHHBIM?
D¢ deKT TopeHIeBa COKpAIIEeHUs ITTHHBI.
ITpunHmn coorBercTBus bopa.
[IpeobpazoBanms JlopeHria.

CrnenctBust nmpeoOpazoBanuii JlopeHma.

Ilpakmuueckue 3anamus no OGHHOU meme nPeononazawm:
pemenne 3aga4 no reme «Knnemaruka» u3 coopuuka Uponosa U. E. «3anaun mo obmieit
buzuke»:




1.1 1.11 1.31 1.44 1.58
1.2 1.12 1.32 1.43 1.56
13 1.14 1.33 1.42 1.55
14 1.15 1.34 1.41 1.53
15 1.16 1.23 1.40 1.50
1.6 1.17 1.24 1.39 1.49
1.7 1.19 1.25 1.38 1.48
1.8 1.20 1.26 1.37 1.47
1.9 1.21 1.27 1.36 1.46
1.10 1.22 1.29 1.35 1.45

— BBINOJIHEHWE 3aJlaHUil TPEHUPOBOYHBIX U JIEMOHCTPAIMOHHBIX HHTEPHET-TECTOB Ha
caitax WWW.i-exam.ru u Www.fepo.ru ¢ 1enpro OCBOEHUS NUAAKTUYECKON €IWHUIIBI
«Kunematukay;

—  JKCIIpPECcC-KOJUIOKBHYM;

— CceMHuHapckoe 3aHsaTHe 1o Teme: «OrpaHMYeHHOCTh TalHJIeeBCKUX MPEICTaBICHUN O
cBOlcTBax mpocTpaHcTBa U BpeMeHu. [IpeoOpazoBanus Jlopenna. [loctynar nocrosiHcTBa
ckopocTH cera. CnenctBus npeodpazoBanuii JlopeHmay;

—  BBINIOJTHEHHE JIabopaTOpHOU paboThl 001mero ¢gusmdeckoro npaktukyma «OmnpeneincHue
YCKOpEHUs: CBOOOHOTO MaJACHUS.

3agaHusA 1J151 CAMOCTOSITEILHOI0 U3YYeHHA:
1. U3yunTh 1 3aKOHCHIEKTUPOBATH pazaen 1.4.
2. [ToATrOTOBUTHCS K IKCIPECC-KOJUIOKBUYMY.
3. BBIMOTHUTH TeCTOBBIC 33JaHUS TIO JAHHOMY pa3/einy:
(3aoanus npeononacarom I npasunvhwiii omeem)

3AJAHHUE N 1. Ha 06opty KkocMmuueckoro kopabiisi HaHeceHa 5MmOjiemMa B BUJE
reoMeTprUIecKoi Gurypsl.

_—
w W3-3a pensiTUBUCTCKOTO COKpAILEHUS IJIMHBI 3Ta (QUrypa HU3MEHSET CBOIO

tdhopmy. Eciin kopabiib IBMKETCS B HAMPABJICHUH, YKA3aHHOM HA PHCYHKE CTPEIIKO#, CO CKOPOCThIO, CPABHHUMOM CO
CKOPOCTBIO CBETA, TO B HEMOJBI)KHOW CHCTEMe OTcueTa aMbiaeMa npuMet GopMy, YKa3aHHYIO Ha PUCYHKE ...
BapuaHTbI 0TBeTOB:

Le

1
2.

3. :
3AJIAHHME N 2.

Ha 60opty xocMuueckoro kopabiist HaHeceHa SMOIeMa B BUJIE TeOMETPUYECKON (GUrypsl.

A

W3-3a pensiTHBHCTCKOTO COKpAILCHMS JUIMHBI 3Ta (urypa m3menser csoro ¢(opmy. Ecmu
KOpaOJb ABMXKETCSI B HAIPaBJICHUH, YKa3aHHOM Ha PUCYHKE CTPENKOH, CO CKOPOCTBIO, CPAaBHUMOI CO CKOPOCTHIO
CBETa, TO B HEIOABWKHOW cCHCTEME oTcueTa sMOemMa npuMeT Gopmy, yKa3aHHYIO Ha PUCYHKE ...
BapuaHThI 0TBeTOB:



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

O

2.

» O

3AJIAHHME N 3. lHBapuaHTHON BEJIMYUHON SABISIETCH ...
BapuaHThI 0TBeTOB:

1. IIUTENBHOCTH COOBITHSA

2. IMITYJIbC YaCTHIIbI

3. IMHA mpeaMeTa

4. CKOpOCTb CBETA B BaKyyMe

3AJIAHME N 4.
OTHOCI/ITCHLHO HEIMOABUXXHOT'O Ha6J'IIO,I[aTeJ'I$[ TEJIO0 ABUXKETCA CO CKOpOCTbIO i 3aBI/ICI/IMOCTL MAaCCBI 3TOT'O0

TCJIa OT CKOPOCTH ITPU MACCE NOKOA iy BBIPAKACTCA COOTHOLICHUCM. ..
BapﬂaHTbI OTBETOB:

Lm=m1-(vic ]2
- ma
2 M=
ﬂ'i—[ufc]z

3. m=m,
Ly
4, m =W, —
C
C
5. M =#Hl,—
Lr
3AJIAHHME N 5.

Kocmunueckmii kopabib ¢ 1ByMss KOCMOHaBTaMH Ha OOpTY, OJMH W3 KOTOPBIX HaXOIWTCS B HOCOBOH 4acTH
PaKeThl, APYTOil — B XBOCTOBOH, JIETHT co ckopocThio V=0,8c. KocMOHaBT, HaXOAsAIIHIACS B XBOCTOBOW YaCTH PAKETHI,
MPOM3BOJUT BCIIBIIIKY CBETa M M3MEPSIET NMPOMEXYTOK BpeMEHH !, 32 KOTOPBIH CBET MPOXOAUT PACCTOSHUE IO
3epKaja, yKpeIUICHHOTO Y HETO HaJl TOJIOBOH, M 00paTHO K M3IIydaTelto. ITOT MPOMEKYTOK BPEMEHH C TOUKH 3PEHUS
JPyroro KOCMOHaBTA. ..

BapuaHTbl 0TBETOB:

1. meHnb1e, yem t; B 1,67 pas

2. 6omnbiue, yem t; B 1,25 pas

3. paBeH 1;

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

5. mens1e, yem t; B 1,25 pa3

3AJAHHUE N 6.Kocmudeckuii kopabiib ¢ IByMsi KOCMOHABTaMH JIETHUT cO CKopocThio V=0,8c (¢ — CKOpOCTh cBeTa B
BaKyyMe). OJII/IH N3 KOCMOHABTOB MEIJICHHO ITOBOPAYMUBACT MeTpOBBIﬁ CTCPKCHb U3 TOJIOKCHUA 1, TnapajijieJIbHOTO HallpaBJICHUIO
JIBIKEHUS, B MIOJIOXKEHHUE 2, TIEPIICHANKYISIPHOE TOMY HaIllpaBIeHNIO. Toraa iiHa CTep KHS ¢ TOUYKH 3pEHHSI APYTroro KOCMOHABTA ...

BAPUAHTBI OTBETOB:

1) u3menurcs ot 1,0 m B mosoxenuu 1 1o 0,6 M B 2) m3menutes ot 1,0 M B monoxxenuu 1 10 1,67 M B
TOJIOKEHUHU 2 TIOJIOKEHUH 2

n3menutcs ot 0,6 M B monoxkenuu 1 1o 1,0 M B

3) paBHa 1,0 M nipu J11000# €ro opueHTaLUH 4) ONONKEHIH 2

3AJAHUE N 7.Kunetuueckass SHEprusi peasiTUBUCTCKOM YaCTHUIIBI, ABMXKYIIEHCS CO CKOPOCTBIO U, ONpeNeNseTcs
COOTHOUICHHEM ...



1)

3)

BAPUAHTBI OTBETOB:

2)

Pasnen 6 «/Junamuxa meépoozo mena»

Ilenv uzyuenusn: oenadenue cmyoenmamu CUCMEMOUl 3HAHUIL 0 OUHAMUKE MEePI020
mena.

H3yuue oannwlii pazoen cmyoeHm 00J14cen:

- 3Hamb: KuHemamuxy oOgudcenus ATT, momenmvl uHepyuu CcUMMemMpPUYHBIX mell,
OCHOBHOE YpasHeHUue OUHAMU 8PAWAMENbHO20 OBUNCEHUS, YCI08US PAGHOBECUs mel, NPUHYUN
B03MOJCHbLIX (BUPMYANbHBIX) NepeMeujeHuli, OCHOBHble INeMEeHMbl Meopul Yupy20cmu, Ces3b
Medncoy deghopmayueli u HanpsidceHuem, auovl oepopmayuil.

- yMemb: Oonepuposamv NOHAMUAMU OAHHO20 pa3zoend U 3anuUcbl8amv U NPUMEHAMb
yenosusi pasnogecus men, ypasHenus osudicenuss ATT, onpedenamv KUHemMu4eckylo dHepeuio
ATT u momenmul unepyuU CUMMEMPUUHBIX e,

- 61a0emv: NOHAMUUHLIM ANNAPAMoM (MSHOBEHHble OCU 6paujeHusl, c800600Hble OClU,
2UPOCKON, 2upocKonuyeckul 3¢hghexm, 2upockonuyecKkue cuivl, npeyeccus, pvluacu, napa cul,
ynpyauil eucmepesuc, 6ekmop Ymosa).

Ilpu usyuenuu pazoena 6 neodxo0umo:

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

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

Ocoboe enumanue oopamums Ha:

—  HeobX00uMocms NOO20MOBKU K IKCNPECC-KOJIOKBUYMY;
Jlna camokonmpona no pazoeiny HeodX00uMo omeemums Ha c1edylouiue 60nPoceL:
Bonpocul k sxcnpecc-konnoxeuymy
116.Ypauenue asuxenus nenrpa macc ATT.
117.Kak onpenenuts cuity, AeicTByromyto Ha ATT?
118.YTo Ha3bIBalOT MOMEHTOM WHEPIIUH TeJla OTHOCUTEIILHO JaHHOU OCH.
119.Yemy paBHa kunernueckas 3neprust ATT?
120.Teopema Il telinepa.
121.0cHOBHOE ypaBHEHHUE TUHAMUKHU BPaIIaTeIbHOTO JBUKEHUS.
122.Y10 Ha3bIBaIOT MTHOBEHHOM OCHIO BpAILICHUS?
123.Yto0 Ha3bIBatOT CBOOOIHOM OCBIO BpallleHuUs?
124.Yt0 Ha3bIBAIOT TVIABHBIMUA OCSAMHU UHEPLIHAH?
125.9T1o Takoe rupockon?
126.Yt0 Ha3bIBAIOT MIpeLieccuein?
127.Kaxkas nedopmariuist Ha3pIBaeTCsl yIPyrou? HEympyroi?
128.Yt0 Ha3bIBAIOT HANPSIKEHUEM?
129.Ut0 Ha3bIBAIOT OTHOCUTEIHHOU Aeopmariueii?
130.3akon I'yka.
140.B uem 3akimtouaercst pusmueckuii cMpica Mmoayist FOura?
141.Kakoe siBieHrE Ha3bIBAETCS TUCTEPEIUCOM?
142.0cHoBHBIE BUBI 1e(hOpMAIIHA.
143.Yemy paBHa 3Heprus aehopmaru?
144.Yto xapakrepusyer BEeKTOp Y MoBa?



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
1.249 1.223 1.266 1.179 1.190
1.255 1.226 1.269 1.182 1.187

— BBINOJHEHUE 3aJaHUN TPEHUPOBOUHBIX U JCMOHCTPAIIMOHHBIX HMHTEPHET-TECTOB Ha
caiitax WWW.I-exam.ru u WWwW.fepo.ru ¢ nempro OCBOEHHUS IUAAKTHYECKHUX €IMHUIL
pasnena;

—  DKCIIPECC-KOIOKBUYM;

BBITIOJIHEHHE JIA0OPATOPHBIX padOT 00IIero (PU3HUUECKOro MPaKTUKyMa —
1. «Onpenenenune moxyns FOura»

2. «M3yuenune 3aKOHOB BPAILIATEILHOTO ABUKCHUS

3. «OnpenesieHue MOMEHTOB MHEPIIMU U MpoBepKa TeopeMsl LlITeitnepay;

—  NpU N0020MOBKe K CEMUHAPCKOMY 3AHAMUIO O meMme: « DleMeHmbl YRpy20Cmu meepoozo
meay 03HAKOMUMbCS ¢ Y4eOHOU UHGopmMayuell, pa3meueHHol Huice.

Pazoen 4 «3akoHbl coxpaHeHns pU3NYECKUX BeJTUINH

Ilenv wusyuenua: oenadenue cmyoenmamu cucmemoil 3HAHUWIL O (puzuueckom
cooepiicanuu nPeodpazo6anuil yHOAMeHmMaibHOU CUMMEMPUN U COOMEENCMEUU 3AKOHOE
COXpaneHus pu3uuecKux eeudUH npeodpa3oeanuam GyHoameHmanbHol CuMMempuu.

H3yuue oannwlii pazoen cmyoenm 00J14cen:

- 3HAmMb:  NPOUCXOJCOEHUEe 3AKOHO8  COXpaHeHus,  uauueckoe cooepaicanue
npeobpazosanuii.  QYHOAMEHMANbHOU CUMMEmpPUU, COOMEemcmeaue 3aKOHO8 COXPAHEHUS
Qusuueckux eenudur npeoopazo8aHusM QYHOAMEHMATbHOU CUMMEMPUU, 3AKOHbI COXPAHEHUs
UMRYIbCA, SHEP2UU, MOMEHMA UMNYIbCA 8 KIACCUYECKOU MeXaHuKe,

- YMemp: Onepupos8amsb NOHAMUIMU OGHHO20 pA30ela U NPUMEHAMb 3AKOHbl COXPAHEHUS
UMNYTIbCA, SHEP2UU, MOMEHMA UMNYIbCA 8 PeuleHUl NPUKIAOHbIX 3A0aY MeXAHUKU,

- 671a0emb: NOHAMULUHBLIM ANnapamom (MOMEeHmM UMNYIbCA YaACMuybl U U30IUPOBAHHOU
cucmembl HepeNaMuUGUCHCKUX YACMUY, MOMEHM CUTbL, COOCMBEHHBIU MOMEHM UMNYIbCA).

Ilpu u3yuenuu pazoena 4 neooxooumo:

— paccMOTpeTh cienyronmii  yueOHbii Matepuain: [2], ¢.9-37; [3], c.13-41; [7],

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

- CaMOCTOSITEIbHO  HM3Y4YUTh W  3aKOHCTIEKTUPOBATh Y4YEOHBIM  MaTepual,

pa3MenieHHbIi Ha mnoprane mo Teme: «lIpoucxoxkaeHne 3aKOHOB COXpaHEHUS.

duzuyeckoe  coaepkaHMe ~— TpeoOpa3oBaHui  (pyHIAaMEHTalIbHOW  CHMMETPUHU.

CooTBeTcTBHE 3aKOHOB COXpaHEHMsS (U3MYECKUX BEIUYUH MpeoOpa3zoBaHUSIM

(dyHIIaMEHTAILHON CHUMMETPUI.

Ocoboe énumanue oopamums Ha:

— Heo0xX00UMOCMb NOO20MOBKU K IKCNPECC-KOLIOKEUYMY.

na camokonmpons no pazoeny Heo0X00uMo omeemums Ha c1edyouiue 60nPocyl:
Bonpocwi k 3xcnpecc-Konnokeuymy
85.ITpocTpaHCTBEHHO-BpEMEHHBIE Pe0Opa3oBaHus PyHIaMEHTATILHON CUMMETPHH.
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87.3aK0H COXpaHEHUS UMITYJIbCA.

88.3aKOH COXpaHEHUs SHEPTUH.

89.Ypapuenus ['ammibToHA.

90.®Du3nueckuii CMbICT ypaBHEHHH ["aMuiIbTOHA.
91.2Heprust cBOOOIHOM PENATUBUCTCKON YaCTUIIBI.
92.OHeprust HePEIATHBUCTCKON CBOOOITHON YaCTHIIBI.

BOHpOCbI, PE€KOMEHAYEMbIE 1JIl MOATOTOBKH, BBIIIOJTHCHUSA
H 3aIHMTHI PE3YyJbTAaTOB paﬁoT oﬁmero (bn3nqec1<0ro NMpakKTuUKyMa

MEXAHHMKA
JlabopaTopHas padora N1.
Onpenenenne ycKkopeHHs1 CBOOOHOIO NA/ICHUS

Yckopenue, HopMalbHas U TAHT€HIMAIbHAsL COCTABJISIIOLIUE YCKOPEHHUSL.

Cuna kak QyHKUMS COCTOSHUSL cucTeMbl. BTopoil 3akoH HploToHa. 3akoH mapHOCTH

B3aUMO/ICHCTBUS.

Bunae! B3aumoperictBuil u cuiibl. @yH/1aMEHTaIbHbIE B3aUMO/ICHCTBHS.

I'paBUTAalIMOHHBIE B3aMMOJECICTBHS. 3aKOH BCEMUPHOIO TAroTeHUs. Cuia TATOTEHUs U cuia

TSAKECTH.

['paBuTaiMOHHAs U MHEPTHAsA Macchl. [ [pUHIIMT 5KBUBAJICHTHOCTH.

I'paButanimonnoe mnosie. HampspkeHHOCTh M moTeHIuMan noss. IIpuHuun cyneprno3uuuu.

Teopema Octporpaackoro-I'aycca. Pabora cui mosist TAroreHus.

CBoboniHOe najieHue. Y ckopeHrne cBOOOHOr0 NaieHus. 3aKOH CBOOOHOTO MaJeHUs Tena.

3aBUCUMOCTb CHJIbI TSDKECTH M YCKOPEHHsS] CBOOOJHOTO MaJieHHUs OT HIMPOThl MECTHOCTH U

BBICOTHI.

BoiBoa pacuérHbIxX (hopMyIT Ui ONpEIeNIeHUs] YCKOPEHUs! CBOOOIHOTO Ma/IeHus Tela.

Mertonbl onpeeneHNs yCKOPEHUs: CBOOOHOTO TaICHHSL.

JlabopaTopnasi pa6ora N2, 3, 10.
HN3y4yeHue kosnedaTebHBIX ABHKEHU I

1. KoneGarenbHble pABWXKeHUA. [‘apMOHMUYecCKHE W  HErapMOHHUYECKHE  KoyeOaHUs.
Knaccuuecknii rapMOHMYECKU OJHOMEPHBIA JUHEHHBbIN ocumusaTop. Pusnueckue
BEJIMUYMHBI, XapaKTepU3YIOlMe TapMOHUYECKHE KoyieOaHus (aMIUIMTynda, TEepHo/,
4yacToTa, HavyaibHas (asza kosnebGaHuid, ¢(asza). 3aKOH AMHAMHKH TapMOHHYECKUX
koseOanuil B 1uddepeHnanbHol 1 HHTErpanbHON popMax.

2. Kunernueckas ¥ NMOTEHLMAJIbHAs 3HEPruM KojeOaTenbHOU cucteMsbl. IlonHas sHeprus
CUCTEMBI.

3. 3aKoH AMHAMUKHU BPAIIATEIbHOTO JIBUXKEHUA (BBIBOI). MOMEHT cUiibl. MOMEHT MHEPIIUH.
Teopema ['toirenca-Ilrelnepa.

4. MateMaTH4eCKUii  MasTHUK. 3aKOH  JMHAMHUKM  KOJIe0aTeabHOro  JBMIKEHUS
MaTemMaTuyeckoro  masTHuka.  KBasuynpyrue — cuibl.  Ilepmon — koneGaHuit
MaTEMaTHUYECKOT0 MasiTHUKA. DKCIIEpUMEHTAJIbHAS ITPOBEPKA: OT YETO 3aBUCUT U OT YETO
HE 3aBUCUT Mepro/l KoieOaHu MaTeMaTH4eckoro MasTHUKa?

5. Owusnueckuit MasTHUK. 3aKOH JMHAMUKH KOJEOATETbHOIO JBUXKEHUS (PU3HMUECKOTO
MasTHHKA. [lepwon konebanmii  ¢usmdeckoro wmastHuka. [IpuBeneHHas nmuHa
(GU3MUEeCKOro MasiTHUKA U €€ SKCIIEPUMEHTAIILHOE OIpe/Ie/IEHHE.

6. Ilpyxunneri wmastHuk. JnddepeHnmansHoe ypaBHEHHE KOJEOaHUH MPYKHUHHOTO
MasTHUKa. [loTeHIManbHas U KMHETUYECKash SHEPTUU NPYKMHHOTO MasTHHKaA. [lepuon
KoJie0aHUM MPY>KUHHOTO MasTHUKA.

7. 3aryxatomme konebanus. JuddepeHunanbHoe ypaBHEHHME 3aTyXarolIUX KOJIeOaHU.
Koaddumment 3aryxanus, IEKpEeMEHT 3aTyXaHHs, JOTapuMUUYECKHH JICKPEMEHT
3aTyxaHuss M HUX OKCIEPHUMEHTAIBHOE OIpeaesieHne, I0OpOTHOCTh KoyieOaTenbHOM
CHUCTEMBI. OJKCIIEPUMEHTAJIbHOE OIPEACIICHHE Ha3BaHHBIX BBIINIE XaPAKTEPUCTHK
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3aTyXamIUX KOJICOaHHIA.
JladopaTopnasi padora N4, 5a.
Onpenenenune moayas FOHra u MmoayJisi capura
DNeMEeHTbl TEOpUM YIPYrocTu. MexaHudeckoe HampspkeHue. Ycunue. AOComoTHas u
oTHOcuTenbHas Aeopmanuu. Yrpyrue cuibl. 3akoH ['yka. CBszp mexay aedopmaruein u
HarpspKeHUuEeM (uarpamma).
OcnoBHbIe BUIBI AehopMaruii. DHeprus aedopmarun. Yupyruii rucrepesuc. Bekrop Ymosa.
KpyTunbHbiil MasiTHUK.
Monyns FOnra u mogyns cipura. ®@usnueckuii cmpica Moayis FOHra.
BreiBon pacuérHbix dopmyn g omnpeneneHus Moayis FOHra, mocTOsSHHOM KpydeHus u
MOJyJIsl CABUIA.
DKCIIEPUMEHTAIBHOE OIPECIICHUE:
a) moayis FOHra npu pacTspkeHUH ¢ IOMOIIBIO KaTETOMETPA;
B) MIOCTOSIHHOM KPYUYEHHS M MOAYJIS CIBUTA MaTepHalia JUHAMUUYECKUM METOJIOM.
JladopaTopuasi pa6ora N6
N3yyeHue 3aKOHOB BPAIIATEJIbHOI0 IBHKCHUS

Kunematuka newxkenust ATT. Ypasuenus neuxenust ATT. [IBuxenue nentpa macc.
OcHOBHOE ypaBHEHHE JMHAMUKH BpaIaTeIbHOTO JBHKEHUS (BBIBOA). MrHOBEHHBIE OCH
BpallleHUs.
Kunernueckast 3Heprus TBepAOro Tena.
MOMEHT MHEpLMH YaCTULIBI U TBEPAOIO Tesla. ALTUTUBHOCTh MOMEHTA HHEPLIUH.
Teopema Ioiirenca-IlteitHepa (10Ka3aTeabCTBO).
OnpeneneHne MOMEHTOB MHEPLUU OJHOPOJHBIX CUMMETPUYHBIX TeN (CTEpKHS, LWIMHIPA,
mapa).
3aKOH COXpaHEHUS MOMEHTAa HMMIIYJIbCa B KJIACCMYECKOM MexaHuKe. MOMEHT uMIlylibca
YaCTUIIbl U U30JIMPOBAHHOM CUCTEMBbI HEPEJIATUBUCTCKUX YaCTHLI.
MowmenT cuibl. COOCTBEHHBI MOMEHT CHIIHI.
BriBon pacu€THbIx GpopMyn AJis onpeAeNieHUuss MOMEHTa HHEPIIUU U YTIIOBOM CKOPOCTH.
Tpudunspuslii noasec.
DKCIepuMEHTalbHasl POBEpPKA 3aKOHA JTWHAMHMKHM BpAlllaTeIbHOTO ABMXKEHHUSA. Kak MOXHO
M3MEHUTh MOMEHT CHJIbl 1 MOMEHT UHEPLUH B 3KCIIEPUMEHTAJILHOM yCTaHOBKeE?
BriBon pacuéTHbIX (opMysnT MOMEHTA MHEPIIMH MaXxOBOTO KoJyieca U CUJIbl TpeHus. MeToauka
olpezieNieHUsI MOMEHTa UHEPLIMK MaXOBOT'0 KOJIECA Y CUJIbI TPEHMS.

JlaGopaTopnas paGora N8a,8.

N3ydenue npoueccoB CTOJKHOBEHUS

HNMmynbe. 3aKOH COXpaHEHHsI UMITYJIbCA B KIIACCUUECKOW MEXaHUKE.
3aKOH COXpaHEHHS YIHEPTHH B KIIACCUYECKOW MEXaHUKE. Y paBHEHUS [ aMUIIbTOHA.
CTOJIKHOBEHHE YACTHULL.
yIpyTyue U HeYIpyrue CTOJIKHOBEHHUS;
CTOJIKHOBEHUSI CIUMAIOLIUXCS YACTHUII,
HEYIPYrue CTOJIKHOBEHMSI 0€3 CIIMITaHMUS;
pacmajibl HeCTaOMIBHBIX YaCTHII, TOPOT PEaKIIUU.
MeTtoauka sKcriepuMeHTa 1o U3Y4YEeHHIO yaapa.
bammictnyeckuii MasTHUK.
[IpuMeHeHrne 3aKOHOB COXpPAHEHHWsS MMITyJIbca M SHEPIruu JJs pacdyeTra CKOPOCTH MyJu
OAITMCTUYECKOTO MAasITHUKA TPU CTOJIKHOBEHHSIX.

JlaGopaTopnas padora N14,15.

Onpenenenue CKOpPOCTH 3BYKa B BO3AyXe METOOM CJIOKEHHS
B3aMMHO NEPHEeHIUKYJISIPHBIX KOJeOaHMd.
Onpenenenue cCKOPOCTH 3ByKa B ra3ax
PacnipocTpanenue konebaHuii B OJHOPOJTHON YIIPYTOH Cpejie.

YpaBHeHUE MJI0CKOH Oeryiieil BOIHEI.
OnHoMepHBbIE 3BYKOBBIE BOJIHBI. CKOPOCTh 3BYKa B razax, XUIAKOCTSAX U TBEPIbIX Teax.
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Crosiurie BOIHBI. DHEPrUsl CTOSYEN BOJIHBI.

dusnueckue XapakTepUCTUKU 3BYKa: CHJa 3BYKa, aKyCTUYECKOE COMNPOTUBICHHUE CPEIbl.
Pu3nonornyeckas akycTuka.

AKYCTHYECKUI PE30HAaHC.

CrnoxeHue B3auMHO TIEpIEHIUKYISPHBIX KOJICOAaHUH.

®durypsl Jluccaxy, 3KCIEpUMEHTAIBHOE UX MTOJTyYEHHE.

DKCEepUMEHTAJILHOE OIPEIETIEHHE CKOPOCTH 3BYKA.

MOJIEKYJIAPHAS ®U3UKA
JlabopaTopnasi paGora Ne 1. Onpenenienne Cp / Cy
Uto Ha3bIBalOT BHYTpeHHEN sHepruei? KoanmyecTBOM TEIioThI?
OnpeneneHue M MaTeMaTHYECKOE BBIPAKEHHE TEIJIOEMKOCTU Teja, yIeNbHON
TEIIOEMKOCTH BELIECTBA, MOJIAPHOM TEIJIOEMKOCTH BEILLIECTBA.
3. Tlowemy s Ta30B pa3iMyalOT TEIUIOEMKOCTh MpH mocTossHHOM oObeme (Cy) u
TEIUIOEMKOCTh P MOCTOSIHHOM JaBieHuu (Cp) ?
JlaTb onpeneneHue MOJISIPHBIX  TEINIOEMKOCTEMN ITPHU TOCTOSSHHOM 00BbEME U TOCTOSIHHOM
JlaBJIEHUH, OOBSICHUTh COOTHOLLIEHHE MEXy HUMHU (yYpaBHeHue Maiiepa).
Hatp oHsiTue 0 crenenu cBo0oabl; Beipazuth Cp u Cy uepe3 Yncio CTEerneHe cBoOOIbl.
AnuabatHblii mponece. YpaBHenue Ilyaccona, rpaduk aanabaTHoro mporecca.
Omnpenenenne Cp / Cy MeTOIOM anuabaTHOTO pacIupeHus (X0 padoThI).
Yro HazbiBaeTcs BoaHOM? Kak oOpa3yercs crosiasi BOJIHA, €€ OCOOEHHOCTH.
. Urto Ha3bIBaeTCS AJTMHOMN BOJIHBI?
10. Yro takoe pe3oHaHC? YClIOBHE HACTYIUIEHUS pE30HAHCA B TPYOE C BO3LyXOM.
11. Yro nasmiBaercs ckopocThio 3ByKa? I[lnmoTtHocThio (rasza), naBieHuem? COOTHOILLIEHUE
MEXy HUMH.
12. BeBop pacuetHoU (hopMyItbl utst Y. MeToaKa SKCIIEpUMEHTA 0 OTIPEICICHHUIO .
JlaGopaTopuas padora Ne 2. [IpoBepka ra3oBbIX 3aKOHOB

™=

&

©CoNo O

1. Muxkpo- 1 MakponapaMeTpbl, XapaKTepHU3yIoIe COCTossHuE ra3a. X ¢pu3zndyeckuii cMbIci.

2. WMsompomecchl. 3akoHBl ¥ ypaBHeHHsS uX onpenensomue (boins-Mapuorra,
I'eii-JTroccaka, [apins). ['paduku u3onporeccoB B KoopauHatax p U V, p u o vuit,
3akoH ABOTajpo.

3. BeoiBon ypaBHenus Knaneiipona-MenneneeBa u3 ocHoBHoro ypasHeHust MKT razos.

4. Tepmuueckuii ko3 PUIMEHT AaBiieHUs, KOAPPUIUEHT 0OBEMHOTO PaCIIMPEHUS Ta30B.

5. OObscHeHHe Tra3oBbIX 3aKOHOB ¢ Touku 3peHuss MKT razos. BbiBox 3akoHOB
M30MpolLieccCOB U3 ypaBHeHus Knanelipona-Menzaeneesa.

6. ®usmyeckuii CMbICI YHUBEPCAIBbHOM ra30BOi MOCTOSTHHOM.

7. 3akoH JlampTOHA.

8. Xon paboThl, 00bACHEHHE BCEX ATAINOB, PE3YIbTATHI, BEIBOABI, TOTPEITHOCTH.

Jladoparopnasi padora Ne 3 (a, 6). U3MeHeHMe arperaTHbIX COCTOSIHUIA
UYro Ha3biBaeTcs (Pa3oBbIM Mepexo]oM nepBoro poaa? Buisl (azoBeIX mepexoi0B MEepBOro
pona. O0bsicHUTH MexaHu3M (pa3oBbIx nepexoaoB ¢ Touku 3peHust MKT crpoenus BemiecTsa.
UYro Takoe TeruioTa (azoBoro nepexonaa’?
Uto Ha3pIBaeTcd ynedbHOW TermnoTol maBieHuss? Ha dro pacxomyercss sta Ttemora?
Enunanns! usmepenns. YTo NpoucXoauT ¢ HEl IPU OTBEPJEBAHUY BEIleCTBA?
UTto Ha3bIBaeTCS y/IEIBLHON MOJIIPHOM TEIUIOTOM mapoobpazoBanus? Ha uto pacxomyercs »Ta
teriora? EnuHunel namepenus. UtTo npoucxoamT ¢ HEM NpU KOHIEHCAIMH BELeCTBa?
B uem 3akmrouaercsi mporiecc cyomumanuu (Bo3roHkH)? UTO Takoe yhenpHas TEIuioTa
cyOomumanuun?
Uem oTnnyarorcs rpaduKy MIaBJICHUS U OTBEPAECBAHUS KPUCTATUIMYECKUX U aMOP(HBIX Ten?
[Touemy?
3aBUCHUMOCTh  TemmepaTypsl  (a3oBoro  mepexona  OT  JaBjieHHs.  YpaBHEHHE
Kunaneiipona-Knay3uyca.
Huarpamma coctossHuii. TpoitHas Touka.
CocraBieHrne ypaBHEHHUs TEIUIOBOrO OamaHca UIsl ONpPEACNCHHS YAENbHOM TEeIUIOTHI
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TU1aBJeHus (TapooOpa3oBaHusl) KaTOPUMETPHUECKUM CIIOCOOOM.
JlaGoparopnas padora Ne 4. Onpenesienue ko3ppuuneHTa TeNJI0BOro pacumpeHust
TBePAbIX TeJl
O0bscHenre ko uIMeHTa TEIUIOBOTO paciiupeHust ¢ Touku 3penust MKT.
3aBHCUMOCTh OOBEMHBIX M JIMHEHHBIX Pa3MEPOB TBEPBIX TEN U )KUIKOCTH OT TEMIEPATYPHI.
Ouznyeckuii cmpicn koddduirenta o6beMHOro U JUHEHHOro pacmmupeHus. CBsizb MEXIY

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

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

TeMIIepaTyphl.
MeTtoauka onpezeneHus: KO3QpGUIUeHTa TMHEHHOTO pacuINpEeHusl.
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BriBog popmyiiel 1uisa onpenenenus ko3 duimenta 00beMHOTO pacIMpeHust )KUAKOCTH.
JlaGoparopuas padora NeS. OnpenesieHue yaeabHON TENI10eMKOCTH

1. TlonsTHe TEMIOEMKOCTH Tel. Y IeiabHas TEIJI0EMKOCTh. ETMHUIIBI U3MEpEHUS.

2. Uro Takoe MOJIb BeleCTBa. 3aKOH ABOTaIpo.

3. Uucno cremeHeir cBOOOABI MOJEKYJIBI TBEpAOro Tenma. Teopema O pPaBHOMEPHOM
pacnpezieieHuu SHEPTUH 0 CTETEeHIM CBOOOAbl. BHyTpeHHss sHeprus 1 Moust TBEpIOTO
Tena.

MouisipHast TEIIIOEMKOCTb.

5. Knaccuueckas Teopus TemoeMKOCTH TBepaoro Tena. 3akoH Jrononra u [ltu, rpaHuiist
€ro MPUMEHEHUA.

6. BrBon dopmyn uist onpenenenus yaeabHON TEIUIOEMKOCTH KHUIKOCTH M TBEPJOTO Teja

(YpaBHEHHE TEIUIOBOTO OanaHca).

7. YcTpolcTBO, IPUHIMIT JASHCTBUS U Ha3HAUEHUE KAJIOPUMETpa.
JlaGopaTopHas padora Ne 6. Onpenesnenne ko3(pPpuumeHTa TENJIONPOBOTHOCTH

OO®bsicHEHHE TEIUIONPOBOIHOCTH KUAKOCTEN U Ta30B ¢ Touku 3penus MKT.

®opmyna Oypbe. Ouznueckuid cMbICT KOIPPUIIUEHTA TEIIONPOBOAHOCTH. EauHUIIBI

u3MepeHus. Uto Takoe rpaJueHT TeMIeparypbl?

3. 3aBucuMOCTh KO3 GUIIMEHTA TEIUIONPOBOAHOCTH Ta30B OT TEMIEPATYPHI U JaBICHHUS.

Oco0eHHOCTH MeXaHHW3Ma TEIIONPOBOJHOCTH TBEPABIX Tesl. DOHOHBI.

BreiBon dhopmynbl ans onpeneneHus KodphuIueHTa TerIoNPOBOAHOCTH U 00bSICHEHNE
METOJIUKH 3KcrepuMeHTa. Kak ompenensioT Ha NpakTUKE KOJWYECTBO IE€pelaHHOM
TEIJIOTHI U TPAJIUEHT TEMIIEpaTyphl?

JlabGopaTopHas padora Ne 7 (a, 6) Onpenesienue k03¢ puiiueHTa MOBEPXHOCTHOT 0
HATSKEHUSI.

Crpoenue xunkocreil ¢ Touku 3penns MKT.

[IoBEpXHOCTHBIN CJHOW, CHUJIBI TTOBEPXHOCTHOTO HATSKEHUS, SHEPTUsl MOBEPXHOCTHOTO
cinost. Koo puimeHT noBepXHOCTHOTO HATSKEHUS (JIBa OTPEIeNICHNs ).

3. JlaBieHue moJl UCKPUBIICHHOM moBepXHOCThI0. Dopmyna Jlamnaca.
4. CmauuBaeMOCTb, KalUJUIAPHBIE SBICHUS.
5. Mertozs! onpeaenenus KodpGUIMEHTa TOBEPXHOCTHOTO HATSKEHUS, X0 PaOOTHI.
JlaGoparopuasi padora Ne 9. OnpenesieHue BJIAKHOCTH BO3AyXa

OOBsicHeHHEe TPOLIECCOB HCMapeHuss U KoHaeHcauuu ¢ Touku 3peHuss MKT. Hcnapenue u
KHUTICHUE.
Hacpimiennslii 1 HeHachllleHHBIM map. OT 4ero 3aBUCHUT JaBJICHHE HACBHIIMIEHHBIX U
HEHACBIIIEHHBIX MapoB?
AOcCom0THAS U OTHOCHTETbHAS BIAKHOCTh. EMHUIIBI HU3MEpEHUsI.
Touka pocel. OmnpeneneHue aOCOTIOTHOW W OTHOCHUTEIHHOW BIIAXKHOCTH TPU TTOMOIIU
rurpomerpa JlamOpexta. YCTpOWCTBO M TPUHIMII JEHCTBHS BOJOCSHOTO THUTPOMETpa U
ncuxpomMerpa ABrycra.
Omnpenenenre aOCOMOTHON M OTHOCUTEIBHOM BIQXKHOCTHU IPHU MTOMOIIH 3THX IPUOOPOB.
3HaueHue BIAXKHOCTU U CIIOCOOBI €€ ONpeiesieHuUsI.

Jladoparopnasi padora Ne 10. OnpenesieHue nocrossHHoil bosabnMmana
1.  Ocuosusle nonoxenuss MKT.
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2.  Judody3us. bpoynockoe nemxenue. QiyKTyarum.

3. Mukpo- 1 MakponapaMeTpbl COCTOSIHHS ra3a.

4. TloctosiuHas bonbuMana, eAMHUAIBI U3MEPEHUS, PU3MUECKUI CMBICI.

5.  MonspHas macca, onpeesieHue MOJISIPHON MacChl.

6. Uwmcno ABoraapo, cnocoObl ONpeneneHus 4Yuclia MOJIEKYJ B IIPOM3BOJBHON Macce
BEILECTBA.

7.  Xox paboTel, BBIBOJ pabounx (Gopmyn U onpeneneHus: nocrossHHoN bombiMana wu
pa3MepoB MOJIEKYIL.

JlabopaTopHas padora Ne 12. OnpenesieHue cpeaHeil 1JMHBI CBOOOTHOr0 Mpodera u

3¢ PeKTUBHOIO TUAMETPA MOJIEKYJ BO31yXa

1. UYro Ttakoe qmMHA, BpeMs CBOOOMHOTrO MpoOera, CpemHss, KBaJpaTU4HAs, HanOolee
BEpOATHASL CKOPOCTH MOJIEKYJ, 3(PPEKTUBHBIN TuaMETP MOJIEKYIbI?

2. BuyrtpenHee TpeHHE B XUAKOCTSAX M ra3zax. BeiBoj ¢opmysbl it [UIMHBI CBOOOJIHOTO
npo0era.

3. 3akon Heroorona s cunel Bsskoro TpeHus. Ot dYero 3aBHCHUT KOI((HUIMEHT
BHYTPEHHETO TPEHUs?

4. Meroauka OmNpeneNieHUus UIMHBI CBOOOAHOTrO mpobera u 3(hdEeKTHBHOrO IuameTpa
MoJekynbl Bo3ayxa. CoctaB Bo3ayxa. BeiBon dopmynbl ans 3Q¢heKTUBHOTO AuaMeTpa
MOJIEKYJIBI.

JlaboparopHasi padora Ne 13. Onpene/ieHue M3MEeHEeHHs SHTPONIMHU NPU HATPEBAHUHU H

IUIABJICHUH 0J10Ba

[Tonstue o dazoBeix nepexonax I pona. I'paduku nmponeccos T = f(t).

VY nenbHble (MOJIIPHBIE) TEIJIOTHI TUIABJIEHUS U KPUCTAILIN3ALINH.

JnarpaMmma coctostHus cUCTEMBI. TpoiiHas ToYKa.

[Tonsitue suTponuu. M3MeHeHue SHTPONUH B 0OpaTUMbIX U HEOOPATUMBIX MPOIEcCaXx.

Hepasenctso Knaysuyca.

5. CraTuCTHYECKMH CMBICI 3HTPONHMU M €€ CBOMCTBA, CBSI3b DHTPONUU U BEPOSTHOCTH.

®opmyna bonbumana.

6. Meroauka onpeeneHust SHTPOIUN, U3MEHEHHS SHTPOIIMU M PacyeT MOTPEUTHOCTH.

N

AJIEKTPUYECTBO U MATHETHA3M
Jladoparopnasi padora Ne 1. UccienoBanue 3JIeKTPOCTATHYECKOTO MOJIA.
YTo Takoe 3eKTpocTaTuyecKoe noe?
2. Urto Ha3pIBaeTCS HAIMPSHKCHHOCTHIO 3JIEKTPHUECKOTro mois? (dhopmyia, ompeeicHue,
MOCTPOCHUE BEKTOPA HAMIPSKEHHOCTH, €AMHUIIBI H3MEPEHUS HANIPSKEHHOCTH )

=

3. IlpuHIMI CyNepro3uIiH.
4.  Yto Ha3bIBaeTCS JMHUEH HANPSHKEHHOCTH? MOTYT JTM OHU IepeceKaThes?
5. Uro Ha3pIBaeTCs MOTOKOM HampsbkeHHocTu? Kak ¢ MOMOIIbI0 CHIIOBBIX JIMHUH

U300paXkaTh MEKTPOCTATUYECKOE 110JI€ CUCTEMBI 3apsiioB?

6. Uro HaspIBaeTCs TMOTEHIMAIOM JJIEKTpHueckoro mois? PasHocte mortenmmanoB. Kax
CBSI3aH IMOTEHIHal ¢ paboTOH MO MepeMEelIeHUIO 3J1. 3apsja B 3JIEKTPUUYECKOM IIOJe.
Enunuiel usmepenus noTeHuuana.

7. Uro Ha3bIBaeTCAd HKBUIIOTEHIMAIBLHON MOBEpXHOCTHIO? Kak MIyT CHIIOBBIE JIMHUM IO
OTHONIIEHUIO K OSKBUIOTEHIUAIbHBIM MOBepXHOCTsIM? KakoBa CBS3b  MeXIy
HaANPsHKEHHOCTHIO U TOTEHIIMAIIOM?

8. Kak u i 9ero BKIIO9aeTcs peoxopa?

9. Tlouemy Ui OCTPOEHMS PKBUIOTEHIMAIBHBIX TMOBEPXHOCTEH, JIMHUI HCIONB3YIOT B
LT TaJIbBAaHOMETpP?

JlabopaTopnasi pabora Ne 2. OnpenesieHne JM3J1eKTPUYECKOH NPOHUIIAEMOCTH Cpe/ibl.

1. Yro Ttakoe amdnIeKTpuUecKas NpoHUIaeMocTh (oTHocutenbHas) Cpenpi? Kakue
CBOICTBA TUAJIEKTPUKA OHA XapaKTepU3yeT?

2. Yro Ha3bIBaeTCs KoJeOaTeIbHBIM KOHTYPOM?

3. Ot 4ero 3aBUCHUT WHIYKTUBHOCTH Karymku? Kak M3MEHUTh 4acTOTy KojcOaHWil B
KOHTYpe?



OT 4ero 3aBUCHT IEKTPOEMKOCTD IIJIOCKOI0 KOHAEHcaTopa?
Uto Takoe pe30HaHC HANPSKEHUN?
Kakoro tuna KoHJeHCAaTOp UCHOJB3YyeTCs B paboTe?
KakoBa poib 3ByKOBOT0 reHepaTopa, UCIoiIb3yeMoro B padbore?
B 4em 3akiogaercss METOI OpeiesieHus € B JaHHOM pabore?
JlaGoparopnas padora Ne3. OnpenesieHue eMKOCTH KOHIEHCATOPOB.
Uto Ha3bpIBaeTCs 3JIEKTPOEMKOCThIO PpoBOAHUKA? OT uero oHa 3aBUCUT? EnuHUIIBI
U3MEPEHHUS.
Uro Takoe koHaeHcaTOp? Buibl KOHIEHCATOPOB. DIEKTPOEMKOCTh KOH/IEHCATOPOB.
CoenuHeHust KOHJIEHCATOPOB.
3akonsl Kupxroga.
[Tpumenenue 3akoHoB Kupxroda k 00bSICHEHHIO CXEMBbI MOCTA.
EMKOCTHOE COIpOTHBIIEHUE.
Yem oTamvaeTcs cxeMa MocTa Y MHCTOHA OT CXEMBbI, UCIIOJIb3yeMOi B JTaHHOU paboTte?
[Touemy?
8. Uro Takoe Mara3uH eMKOCTEil?
9. Mertozp! onpeneseHus IEKTPOSMKOCTH KOHACHCATOPA.
JlaboparopHasi padora Ne 4. U3mepeHue conpoTUBICHUIA.
1. Yro Takoe compoTtuBieHue mpooanuka? Yem oHo oOycioBiaeHo? Uto Takoe yaenbHOe
conpotusiienne? EquHUIBI n3MepeHusl.
CoenuHeHNE CONPOTUBIICHUH.
3akoH OMa JJig y4acTKa LEMH.
3akonsl Kupxroga u ux npuMeHeHHe.
Moct Yuncrona. [louemy ranbBaHoMeTp MOXET MOKa3bIBaTh 07?7
MeTto/1bl OnpeieNieHrs CONMPOTUBIIEHUS TPOBOAHUKA.
Yro takoe aBomerp? Kak ¢ HuM paborath? OMMeTp.
Kak npu uzmepennu nonyuuTs Hanbosee o0l pe3ynprar?
Jlaboparopnasi padora Ne 5. U3yyeHue 3aBHCMMOCTH CONPOTUBJICHUH OT
TeMIlepaTypsbl.
Yo Takoe CONpOTUBIIEHNE U IPOBOJIUMOCTD?
2. Kax m mouemy 3aBHCHUT CONPOTHBIIEHHE METAIOB OT Temreparypsl? TemmnepaTypHBbIi
KO3 PHUIHEHT.
OnektpoiauTuueckas avcconumanus. Tok B snekrpoautax. OT 4Yero 3aBUCUT
IIPOBOAMMOCTB JIEKTPOJIUTA?
4. Kak 1 nouemy 3aBUCUT COIIPOTUBIICHUE JIEKTPOIUTA OT TEMIIEPATYPbI?
5. 30HHas TeOpUs MPOBOJIUMOCTH MOJIYTIPOBOJIHUKOB.
6. Kaxk u mouemy MeHSETCSl CONPOTHUBIICHHE TTOTYITPOBOTHIUKOB ITPH HATPEBAHUN?
Jlaboparopnasi padora Ne 6. Pacuer mryHTa v 1060aBOYHOI0 CONPOTUBJICHHUS.
1. IlocnenoBaTtenbHOE U MapalieIbHOE COEIMHEHUE MPOBOJHUKOB. METObI pacueTra CII0KHBIX
cXeM (METO[ 3B€3/1bl U TPEYTOJIbHUKA).
2. Urto Ttakoe rampBaHoMeTp? Ilouemy rajibBaHOMETP MOKHO HCIOJB30BaTh U B KAadyeCTBE
amIepMeTrpa U B KauecTBe BosbTMeTpa? Kak 370 MOXHO caenaTs?
3. Uto Has3pIBaeTCs IOCTOSIHHOM TranmbBaHoMeTpa? YUTO Ha3pIBaeTCs YyBCTBUTEIBHOCTHIO
rajgbBaHomeTpa?
4. Pacuer myHTa U 106aBOYHOTO COMPOTUBIICHUS, B YEM COCTOUT UX POJb?
5. UTO 3HAYUT NPOrpagyupoBaTh U3MEPUTEIbHBIN MPUOOp (aMIepMeTp, BOILTMETP)?
6. Uto 03HAUYaIOT 3amuCcH Ha IIKaje mpudopoB?
7. KakoB NpUHIMI JEHCTBUS MarHUTO-3JIEKTPUUECKUX CUCTEM?
8. BxiroueHue peocrtata B Ka4eCTBE MOTEHIIUOMETPA.
9. Yto Takoe Mara3uHbl COIIPOTUBIICHUI?
JlabGoparopnas padora Ne 7. Onpenesnenue J/1C pa3jiu4HbIMU MeTOJAMU.
1. Kakue cuibl Ha3pIBatOTCSl CTOPOHHUMU?
2. Yro HazweiBaercs 3/(C?
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10.
11.
12.
13.

3akon OMa 11t 3aMKHYTOM LEMH.
Uto Ha3bpIBaeTCA HUPKYJSALIUEH BEKTOpa HAPSHKEHHOCTH AJIEKTPUYECKOTO MOJIA.
3akonsl Kupxroga.
B yewm 3akitogaercs MeTo1 KOMIIEHCAITHH.
Meroast uzmepenns S/1C.
JlabGoparopuas padora Ne 8. Onpenenenune tepmoI/IC.
1. Tlouemy B MecTe KOHTaKTa JABYX MPOBOJHHKOB 00pa3zyercsi pa3HOCTh moteHuanos? Ot
Yero 3aBUCUT €€ BeJIM4nHa?
2. Mosxno au nonyunts 3/[C B 3aMKHYTO# LIENHN U3 Pa3HBIX METAJJIOB 33 CUET KOHTAKTHBIX
pa3HOCTEHN MOTEHIINAIOB?
UYrto takoe TepmoIC?
Yro takoe ko3¢ punuent tepmoIC wm nuddepennuansaas IJIC? Moxer i B 1ienu
ObITh OOJIBIION TOK 3a cueT TOJIC.
3akoH Bounbra.
3apucur au kod3pdumuent TOJC ot Temnepatypsi?
Uto 3HAYMUT MPOTrpagyupoBaTh TepMonapy?
SIBnsieTcs U 3aBUCUMOCTH OT TEMITepaTyphl JIUHEUHON?
UYrto Takoe MarasuH COMPOTUBIICHHS U IS YEr0 OH UCHOJb3yeTcs B paboTe?
Jladoparopnasi padora Ne 9. CHATHE XapaKTePUCTUK TPEXIJIEKTPOAHOM JIaMIIbI.

No ko

How

©CoNo O

1. Yro Ha3pIBaeTcs TEpPMORIEKTpOHHOM sMuccueid? Kak ona wucnomw3yercs B pabote
AJIIEKTPOHHBIX JIAMIT?

2. Poub anekTpoaoB (aHOAa, KaTo1a, CETKH) B TPHO/IC.

3. UTto Ha3BIBaeTCS CTATUYECKON aHOJHOM XapaKTEPUCTHKOMN JIAMITBI?

4. Yto0 Ha3bIBaeTCSI TOKOM HacChIILIEHHs?

5. Uro Ha3bpIBaeTCid CTAaTUYECKOM CETOYHOM XapakTepucTukod mamnel? Uto Takoe
MOTEHLINAN 3alIMPaHUs JIaMIIbI?

6. OOBSICHUTH MPUYMHY W XOJ HM3MEHEHHsS] CETOYHOTO TOKAa C YBEIMYCHHEM Ha CETKe
II0JIO’KUTEIBHOIO TOTEHIIAA.

7. OOBSICHUTH NPUUUHY OJTHOCTOPOHHEW POBOAMMOCTH 3J1.JIAMIIBI.

8. BxmoueHue peocrara B KauecTBe NOTEHIIMOMETPA.

9. Bxuirouenue 3-X MONIOCHOTO MEPEKITIOYATENS [T U3MEHEHHS HAIPaBJICHUS TOKA B IIETIH.

10. ITouemy npu CHATUHU CETOUHON XapaKTEPUCTUKU U3MEHEHUE MMOTEHIIMANIa Ha CETKE BEJIEeT
K U3MEHEHHUIO aHOHOTO HAMPSKEHUS?
11. Kak u3meHseTcs OTeHIMAall 3alIMpaHysl JJaMITbl ¢ U3MEHEHHUEM aHO/IHOTO HapsKeHUs?
12. MOHO 1M yBETMYUTH TOK HACHIIICHHS?
JlabopaTopnasi padora Ne 10. CHsiTHe XapaKTePUCTHKH MOJYNIPOBOJHMKOBOIO 1HOAA H
u3MepeHune
K03(PpuumenTa ycujieHus1 TpPaH3UCTOPA.
Kakue Tena Ha3pIBatOTCS MOITYIPOBOJIHUKOBBIMU?
Yem oTiinyaeTcs MOJIyIPOBOJHUK II-TUIA OT IPOBOJHUKA?
Kaxkas mpoBoaMMOCTh Ha3bIBA€TCS MPOBOAUMOCTBIO P-THIA?
YTO NpouCcXOoANUT HA TPaHMIlE KOHTAKTa IPOBOJAHUKA H-TUIIA C ITOJYIIPOBOJAHUKOM p-THIIA?
Uro Takoe coOCTBEHHAs: U MPUMECHas! IPOBOIUMOCTh?
Yro Takoe 3anuparoiuii ciou?
[loueMy KOHTaKT 2-X TMOJYNPOBOJHUKOB C Pa3HOrO0 THUNA MPOBOJUMOCTBIO 00JIagaeT
OJIHOCTOPOHHEN MPOBOJIMMOCTHIO?
Uro Takoe npsimoe u oOpatHoe HanpskeHue? [Ipsmoii u oOpaTHbIi TOK?
UYro Ha3bpIBaeTCs BOJIBTAMIIEPHON XapaKTEPUCTUKON Auoaa?
J{nst 9ero cinyKuT MOTyNPOBOIHUKOBBINA THO?
Kak onpenensiercss  ko3¢puumeHT ycunenus tpuona?
BxrodeHne peoctara Kak IOTEHIMOMETpA.
BxuroueHne 3-X MOIHOCHOTO NMEPEKII0YATENs 111 U3MEHEHUS HAllPaBJICHMsI TOKA B LIEIH.
JlaGoparopHnas padora Ne 11. OnpenesieHue ropu3oHTAILHOM COCTABJIAIOLIEH



HANPSZKEHHOCTH MATHUTHOTIO 110JIs1 3eMUIH.

Yo Ha3bIBaE€TCS CUJIOBOM JIMHUEN MAarHUTHOTO IOJIS?

Kak nayr cunoBble IMHUM MarHuTHOro nois 3emiin? I'ae y 3eMiu ceBepHbli MarHUTHBIN
nosroc? Onpenennre 3IeMEHTbl 36MHOIO MarHeTU3Ma.
3. HampaBrneHue Kakoro BEKTOpa COBIAJAaeT C HANpaBICHHMEM MAarHUTHOH CTPEeIKH,
HAaCAKEHHOM Ha BepTUKAIbHYIO ocb? Ha ropuszoHtasbHyio ocb? HyxHO nm
TOPU30HTAJIbHYIO OCh OPUEHTUPOBATh KAK-TO B IPOCTPAHCTBE UJIU 3TO HE 003aTENBbHO?

Cdopmynuposats 3akoH buo-Casapa-Jlamnaca.

Kak HanpaBieHo MarHuTHoE 1oJie Kpyrosoro Toka? Yemy pasna ero H..

CnpaBenyiuB 1 IPUHIUI CYNEPIIO3ULIMH 11 MArHUTHBIX TOJIEH?

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

J{1s1 4ero BUTOK OPUEHTHUPYETCS B INIOCKOCTH MarHUTHOTO MepuaraHa?
JIaﬁopaTopHaﬂ padora Ne 13. Onpenenenne ko3gPpuuneHTa CAMOMHAYKIHMI KATYIIKH.

1.  Yro Ha3bIBaeTCs MHIYKTUBHOCTHIO MPOBOIHUKA? ENUHUIIBI H3MEpEHUsI.
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2. Tlouemy KaTymKa OKa3blBae€T pa3HOE CONPOTHBICHHE IIOCTOSHHOMY TOKY H
nepeMeHHoOMYy?

3. Ot 4ero 3aBUCUT UHAYKTUBHOE COMPOTHBIICHUE KATYIIKHU?

4. Kak cBsi3aHbl UHAYKTUBHOE U aKTUBHOE COMPOTHUBIIEHHE MPOBOJHUKA? MOXKHO JIU MX
IIPOCTO CKJIAAbIBATh?

5. Uro o3HauaeT, 4To TOK 1O ¢aze HE COBMATACT C HAMPsLKEHUEM?

6. Korma B nienu nmepeMeHHOr0 TOKa TOK U HAPsHKEHUE COBIAIAIOT 10 (haze?

7. Yto takoe eMkocTHOe compoTuBieHue? Uem oHo oOycnosineHo? Kak Bnuser Ha TOK B
uenu?

8. Kak yBennuuTh UHAYKTUBHOCTH KaTYIIKN?

9. Kak perynupyercst HanpsHKSHHUE B ST ?

OIITHUKA

JlabopaTopnasi paGora Ne 3
1. JIunzel. Ontuyeckas ocb. Gokyc. ['nmaBHas ontuyeckas ocb. DokycHoe paccrosinue. Dopmyna
JIMH3bI, ONTHYECKAs CHJIA JIMH3BL.
2. [loctpoenue n300paxeHuil B IMH3aX U 3epKajiax.
3. Metojbl onpenenenus: GOKYCHOIO pacCTOSHUS cOOMparOIeil TNH3BI.
4. Iloctpoenue ueprexa k metony beccens.
5. Meronuka omnpeeneHust pOKyCHOT0O pacCTOSIHUS PAcCEUBAOIEH JTMH3BI.
6. AGeppanus IMH3: XpoMaTH4eckas, chepuyeckas, Koma, aCTUrMaTU3M.

JlabopaTopnasi paGora Ne 4,4a

1. 3akoHBl OTpakeHHs U TperomyieHus cBeTa. Puznyeckuid CMbICT aOCONIOTHOIO U
OTHOCHUTEJIBHOTO TMI0KA3aTeNs IPEIOMIIEHUS CPEBI.
2. SIBneHue NOJIHOTO BHYTPEHHETO OTPAKEHUS.
3. Xon nydel yepe3 MI0CKO MapajuIebHYIO INIACTUHKY U IIPU3MY.
4. XoJ ny4yell B MUKPOCKOIIE.
5. Metoauka onpeeneHre mokasaTelis NpeIoMISHHsI U oMol MUKpockorna. (KauectBenHoe
O0OBSICHEHHE YePTEXKA).
6. 3aBUCHMOCTb TIOKa3aTessl IMpeJoMJIeHHs Ccpeabl OT Temneparypbl. I[IpunHuun pa®oTb
pedpakToMeTpa (moCTpoeHUE Xoaa Jiyuelt B pedpakromeTpe).

JlabopaTopnasi paGora NeS.
1. B d4em cocrour sBieHue uHTepdepeHIUMU? VYciIoBHE MOMYyYEHUS  YCTOMYMBOMU
UHTEpEPEHIIMOHHON KapTUHBI. KOrepeHTHOCTh MICTOUHUKOB.
2. YcnoBus HaOmOAeHHs Max u Min mpu uaTepdepennnun aByx tyueit AL, AD.
3. CnocoObl Habmomenus: uHTepdepenunu: onbiT FOHra, Ounpuszma u Ouszepkana Ppenens,
Merton JInoiina (c mocTpoeHUEM X0/1a JIy9e 1 MHUMBIX HCTOYHUKOB).
4. MetoauKa onpeieeHus ATMHBI CBETOBOM BOJHBI P MTOMOIIH OUITPU3MBI.

JlaGoparopHasi padora Ne 6.



1. B ueM coCTOSAT sIBIEHUE U YCIOBUE UHTEP(EPEHIINN CBETOBBIX BOJIH?
2. VcnoBuss Max ¥ MiN npu HHTEpPEPEHIMN ABYX TyUEH.
3. lonarue o0 wmHTepdepeHIMH B TOHKHMX IUICHKAX: MOJOCHI PAaBHOIO HAKJIOHA W PaBHOM
TOJIIIUHBI (PUCYHOK U €r0 OOBSICHEHHE).
4. Konbua Herotona. BeiBog popmyier 1iist R u A.
5. Metonuka omnpeneneHus paanyca KpUBU3HBI JUH3bI U JJUHBI CBETOBOM BOJIHBI C MOMOIIBIO
kosuen HeroToHa.
JlaGoparopHasi padora Ne 7.
1. Audpaxaus cera. [Tpunnun [toiirenca-dpenens.
2. ludpaxiust oT miead. Y CIIoBHs MaX 1 MiN cBeTa OT mieau (PUCYHOK).
3. ludpakuroHHas peuierka. Y ciaoBus Max u MiN cBeTa OT penieTky (PUCYHOK).
4. OnpeneneHue A Mpy MOMOIIU TUDPAKIIMOHHON PEIICTKH.
JlabopaTopnasi paGora Ne 8.
1. EcTecTBeHHbII 1 MONSIpU30BaHHbINH cBeT. CIIOCOOBI MOMyUeHUs OJISPU30BAHHOTO CBETA.
2. BpaiieHnue mi0cKoCTH NOIsipU3alMi ONTUYECKH aKTUBHBIMU BEILIECTBAMU. YT0JI IOBOPOTa
IUIOCKOCTH mossipu3anui. [locrosiHHAs BpamieHus.
3. IIpuHuun ycTpoiicTBa U AEUCTBUS caxapuMeTpa.
4. 3akoH bproctepa u ero pusnueckoe o0ObsICHEHHE.
5. onsipuzaTop u aHanu3aTop. 3akoH Maitoca.
6. MckyccTBeHHAst aHU30TPOIUS U €€ UCIIOJIb30BaHNE B TEXHUKE.
JlaGopaTopHnas padora Ne 10.
1. TeroBoe u3nydenue Ten. Enunuiel uamepenus. M3nydarenabHas v MOTOMIATENbHAS
CIIOCOOHOCTH TeJI.
2. CriekTpaibHas ¥ HHTErpajibHasi, U3JyJaTelbHas U noromarenbHas ciocooroctu (E., A, Ry).
3. 3akon Kupxroda.
4. ITonatue aGCOIIOTHO YEPHOTO TeJa.
5. 3aKOHBI TEIUIOBOTO M3NydeHHs abcomtoTHO yepHoro Tena: Credana-bonbimana n Buna.
M3MeHeHune 1iBeTa Tell IpU HarpeBaHuU.
6. 'paduku pacnpeneneHuss 3JHEPIUU U3Ty4EHUS O JUIMHAM BOJIH IPU pa3HBIX TeMIepaTypax.
®opmyna [lnanka (GyHKIUM pacripeieneHus S3Heprul paBHOMEPHOTO U3y4YEHHUS! YEPHOTO Tena).
OnTH4ecKuil MUPOMETP: YCTPOICTBO U METOJ U3MEPEHUSI TEMITEPATYPHI TUPOMETPOM.
JlabopaTopnasi padora Ne 11.
1. Buemnuii ¢otordpdexr. 3akonsl ¢orordpdexra (3akoH CrosneroBa). OCHOBBI KBaHTOBOM
TEOpUU CBETA.
2. YpasnHenue DifHmTeitHa 111 poTodadpdexra. [nuHHOBONIHOBAS TpaHuLa it poToddpdexTa.
3. BakyymHbIi (OTO371€MEHT. Y CTPOHCTBO U BKIIIOUEHHE B LEMb.
4. BonpTamnepHasi XapaKTepUCTHKa (POTORJIEMEHTA.
5. OOBsicHEHUE pe3yabTaTOB SKCIIEPUMEHTA HAa OCHOBE 3aKOHOB (hoTod(PdeKTa.
JlaGoparopHasi padora Nel2.
1. OHeprus cBeroBbIX BosH. [loTok 3Heprun. I1noTHOCTH OTOKA SHEPrUN. BekTop YMoBa.
2. CperoBoiut moTok. KpuBas BugHoCTH. EqUHULIBI H3MEPEHMS, COOTHOIIEHUE MEXY BaTTOM U
JIFOMEHOM.
3. OcBemeHHOCTh. Enunnibl uamMepenus. SIpKkocTh U CBETUMOCTb, CBSI3b MKy HUMU. EMHUIIBI
WU3MEpEHMUS.
4. 3aKoHBI OCBEIIEHHOCTU. MeTo1Ka MPOBEPKH 3aKOHOB OCBEIIEHHOCTH.
5. IlonsTHE O BHYTPEHHEM M BEHTHJIbHOM (hoTorddexte. [TpuHun neicTBus JTIOKCMETpA.
JlabGoparopuas padora Ne 14.
1. Mucnepcus cBeTa, UCIEPCUOHHBIN CIIEKTP. X0/ JIydel B IpU3Me ( pPUCYHOK).
2. Cnektpockor. X011 Jy4el B CIEKTPOCKOIIE.
3. CrieKTphl UCITyCKaHUs U CIIEKTPBI NorjoueHus. JInHeiiuaTele 1, CIUIOMIHBIE U II0JI0CATHIE
CHEKTpPBI. Y CIOBHUS UX HAOIIOIECHUSI.
4. CnexTpaiapHblid aHanu3. /{11 yero CHUMaroT rpaiupOBOYHYIO0 KPUBYIO CIIEKTPOCKOIIA.



5. V3nyuenue u norioueHne cBeta aroMoM. OObsICHEHHE TPOUCX 0K ICHUST TMHEWYaThIX

CIIEKTPOB M CTPYKTYPHI CIIEKTpa U3Iy4eHHs aToMa Bojopoa o bopy (Pusuka-10).
JlabopaTopHasi paGora NelS5.

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

2. 3axonbl CtoneroBa [yt BHEIIHEro (GoTodddekra.

3. YpaBuenue DitHimreiHa 115 potodddekra. [nmuHHOBOIHOBAs rpanuiia portodrddexra.

4. IpuHIMN 1EeHCTBUS BEHTIIILHOTO GoTod(deKTa.

5. CnektpanbHas XapaKTepuCTHKa (GOTOAIEMEHTA.

6. [IpuHuMI EeHCTBUSI MOHOXPOMATOPA.

7. Kak cHUMalOT CrIeKTpalIbHYIO XapakTepucTuKky dorosnementa B padore? [louemy s

MOJIyYEHHUs CIIEKTPAIHON XapaKTEePUCTUKHA HEOOXOIUM IepecyeT YHEPTUU PEATbHOTO

MCTOYHHKA?

ATOMHAS ®U3UKA.
OU3NKA ATOMHOT'O AAPA U DJIEMEHTAPHbBIX YACTHUI]
JIABOPATOPHAS PABOTA Ne 2
OIIPEJEJIEHUE MMOCTOSHHOM IJIAHKA METOJIOM
SAJEPKUBAIOIIEI'O IOTEHIIHUAJIA IVIA  ®OTO2JIEMEHTOB

1. OOBSICHUTH MEXaHU3M 00pa30BaHUs CIICKTPOB U3ITYUCHUSI HA IPUMEPE CIIEKTpa aTOMapHOTO
BOZIOPOZA.
2. CexTpbl BOZOPOAONOI00HBIX ATOMOB.
3. B uem 3akimrouaercs npaBuio otoopa’?
4. B uem 3akimovaercs siBjaeHue pororddexra? Buemnnii u BHyTpeHHUN (hoTodddext. 3akon
Oiinmreitna st porosaddexra.
5. YcTpoiicTBo poTOrMEeMEHTOB. ByIeT 11 TOK HACHIIIIEHUs y Ta30HAMOIHEHHBIX ()OTOJIEMEHTOB?
6. Kak onpenensitor B pabore nocrossHHyto [Inanka? Kak onpenenuts paboTy BbIXona (eciu
M3BECTHBI 33/1CPKUBAIOIINE PA3HOCTH MOTEHIIMAJIOB JUIsl pa3HbIX 4acToT)?
7. YCTpOUCTBO U NPUHLUII JEHCTBUS MOHOXPOMATOPA.
8. O1eHka NorpenrHocTel N3MEpEeHHUsL.

JIABOPATOPHAS PABOTA Ne 3

MN3YYEHUE CIIEKTPA BOAOPOJA C IOMOIIBIO
MOHOXPOMATOPA

1. Haueptuth Mozaens aToma renust. Uto npeacrapiseT U3 ce0s JBaX1bl MOHU3UPOBAHHBIN aTOM
renus?
2. Monens atroma Pesepdopaa. Kakrie o0CHOBHBIE ONBITHI MOATBEPKAAIOT CYIIECTBOBAaHUE aToMa?
3. C KaKuM YCKOPEHHEM DJIEKTPOH JIBHIKETCS BOKPYT sapa?
4. Ilouemy HETIPEPHIBHO U3TYYAIOUINI aTOM COTJIaCHO KJIACCUYECKON TEOPHH AJIEKTPOIMHAMUKU
JOJDKEH ynacThb Ha aapo? Kak o6xonut Ty TpynHocTs Teopus bopa?
5. CdopmymupoBats moctynarel bopa. Kakumu skcnepuMeHTaIbHBIMUA  (aKTOpamMu
MOATBEPKIAI0TCs NocTynatel bopa?
6. PaccunTtaTth MoTEHIIMATBHYIO U TIOJHYIO YHEPTUH BOJOPOOIIOJ00HOTO aToma.
7. BbIBECTH BBIpa)KE€HUE YaCTOTHI U3IYyYEHHS aTOMa BOJOPO/aA.
8. CnektpanbHble cepun. OObSICHEHHE CIIEKTPAIbHBIX CEPUIl C TOUKU 3pEHUsI KBAHTOBOI TEOpHH
aToMma.
9. Kak onpenensiercst moctostHHast Punoepra B padbore?
10. IIpunnun pelictBus MoHOXpomaTopa Y M-2 1 ero ycTponcTBo.
11. Kak nporpanyupoBarh ClIeKTpOCKON?

JIABOPATOPHAS PABOTA Ne 6

OINNPEAEJIEHUE COAEPXKXAHUSA KAJIUA B COJIAX
PAJJIMOMETPUYECKUM METOAOM

1. CocTaB aTOMHOTO si/ipa. XapaKTEPUCTUKU COCTABIISIIOIINUX €r0 YaCTHII.
2. CMBICH MOPSAZIKOBOTO HOMEPA 3JIeMEHTa B Tabnuie MenaeneeBa. MaccoBoe YUCIIO HJIEMEHTA.
3. Yo Takoe u30TOmsI?



4. Yto noHMMaeTcs NoJ paJuoakTUBHBIM pacragom?
5. Buzibl painoakTUBHOTO pacraja, IpaBuiia CMEILEHHs.
6. 3aKOH PaIMOAKTUBHOTO pacraja.
7. UTO Ha3bIBAaETCS AKTUBHOCTBIO PAJMOAKTUBHOIO 3JIEMEHTa?
8. Uro Takoe nepuoj nojypacmnasa’?
9. B -pacman. Otkyna OepyTcst 2JIEKTpOHBI Ipu  [-pagumoakTuBHOM pacnaze. [IpuBectu
npuMepsl  -pacnaza.
10. IIpuHnun nelcTBUs CUMHTHIIISLMOHHOTO CUETYHKA.
11. ITpuniun aeictBus GotodnekTpoHHoro (DPDY) yMHOKHUTEIIA.
12. Kak paccuuTaTh NPOLIEHTHOE COAECpKAHUE KaJlns B COJIU?
JIABOPATOPHAS PABOTA Ne 7
COOTHOUIEHUE HEONPEJAEJEHHOCTEM OJI51 ®OTOHOB
1. Iudpakuus oT menu. YciioBue MaKCUMyMOB U MMHUMYMOB. I1IMpuHa rimaBHOro MakcumMymMma.
[Toka3arb Ha pHCYHKax M rpaduKke H3MEHEHUS HMHTEHCHBHOCTH BBIIICIIIETO CBETAa OT
pacCTOSAHUS 10 OCEBOM JIMHUU HA SKPaHe, OT yIila pacCessHUsl.
2. 3anucaTb COOTHOILIEHHE HEOIPEAEICHHOCTEN [Uis BOJIH. [losichuts Ha rpaduke
pacripe/ielieHie HHTEHCUBHOCTH 110 yIilaM JUls Liefieil  pa3Ho#l IIMpUHBI.
3. 3anucarb M MOSCHUTH COOTHOLIECHHE HEONPEJEICHHOCTEN INpU KBAaHTOBOM XapaKTepe
3JIEKTPOMArHUTHOTO U3JIy4EeHHUS.
4. 3anucarp U MOSICHUTHh COOTHOLIEHUE HEOTPEIETICHHOCTEH /71l YaCTHII.
5. OOBACHUTB YCTPOMCTBO YCTAHOBKHU M XOJ pabOThI, paccKka3aTb O METOAUKE U3MEPEHH.
JIABOPATOPHAS PABOTA Ne 8
OIIPEJIEJIEHUE IIAPUHBI 3AITPEILIEHHOM 30HBI
MNOJYINPOBOJIHUKOB
. CtpoeHne aTomMa. DHEPreTH4eCKUe YpOBHH aTOMOB.
. KBanrtoBble uncna. Ux pusnueckuii cMpIciI.
. [IpyHIMI 3an0IHEHNS] SHEPTETUYECKUX YPOBHEHN aTOMOB.
. 30HHas CTPYKTypa SHEPreTUYECKUX YPOBHEN TBEPJIbIX TEJI.
. UeM OTIM4aroTCsl MOIYIPOBOAHUKYU OT METAJUIOB U AUDIEKTPUKOB?
. OHeprust depmu.
. IIpupona HocuTenei 3apsaaa B MOIYNPOBOJHUKAX.
.DIIEKTPONPOBOTHOCTD MOJIYIIPOBOIHUKOB.
. 3aBUCUMOCTB 3JIEKTPOIPOBOHOCTH MOJYIIPOBOIHUKOB OT TEMIIEPATYPHI.
10. Kak onpenenuTs MUPUHY 3allpellieHHON 30HbI? B Kakux ennHuIax oHa usmepsercs?
11. Yto Takoe Tepmopesucrop?

O 01N DN B W~

ATOMHAS ®U3UKA.
OU3NKA ATOMHOT O AAPA U DJIEMEHTAPHbBIX YACTHI]

Bonpocs! kookBuyma 1.
1. Tlpenmer u 3amaum pazaena «OuU3nKa aToMa H Sapay.

2. ATOMHO-MOJIEKYJSIPHbIE MacCIITAaOBbI.

3. Kiaccuueckast kapTmHa MHpa H HEOOXOIUMOCTh BBEICHHS KBAaHTOBBIX
MIPECTaBICHUM.

4. Teopus aroma Bogopo/a 1o bopy.

5. OmsiT Pesepdopna.

6. Snepnas (TuTaHeTapHas) MOJIENb aTOMA.

7. JluHeWYaThli CIIEKTP aToOMa BOJIOPO/a.

8. TMocrynatsr bopa.

9. OmnbiTel @panka u ['epra.

10. KopmyckynsipHO-BOJTHOBO# Jyan3M CBOWCTB BEIICCTRBA.

11. Bonnsl ae bpoilsi 1 HEKOTOPBIE UX CBOMCTBA.

12. CooTHOIIEHNE HEOTIPEICTICHHOCTEH.

13. BonHoBas ()yHKIMS U €€ CTATUCTUYECKUN CMBICIT.
Bonpockl ko/u10KBHYMa 2.



1. BonHoBas (GyHKIMS U €€ CTATUCTUYECKUN CMBICIT.
2. IInoTHOCTH BEpPOATHOCTH. YCIIOBHME HOPMHMPOBKHM BeposTHocTei. IlpuHiun

CYNEpIIO3UIIUH.
3. O6mee ypaBuenue Illpenunrepa. YpaBuenue Illpegunrepa uisi CTalMOHAPHBIX
COCTOSIHUM.
4. TlpuHIUI TPUYMHHOCTH B KBAHTOBON MEXaHHKE.
5. JIBmwxeHue cBOOOTHOMN YaCTHIIBI.
6. Yactuma B OJHOMEPHOM NPSIMOYTOJBHON «IOTCHIIMAIBHOU sIME» ¢ OECKOHEYHO

BBICOKMMHM «CTEHKaMM.
7. JIMHEWHBIA TapMOHUYECKHN OCIMJUISATOP B KBAHTOBOW MEXaHHKE.
8. ATOM BOJIOpOJa B KBAHTOBOW MEXaHHKE.
9. Pacmierienue ciekTpaibHbIX JTHHUN. D dexTs 3eemana u [lltapka.
10. Cnexktp atoma Bogopoja. [IpaBuio orbopa.
11. Cnun snextpoHa. CHMHOBOE KBAHTOBOE YHCIIO.
12. IlpuHIMI HEPA3TUIUMOCTH TOXKIECTBEHHBIX YacThll. DepMUOHBI 1 OO30HHI.
13. [lpunnun [Taynu. Pacnpenenenue 31eKTPOHOB B aTOME MO COCTOSHUSM.
14. Ilepuoauueckast cucrtema 3y1eMeHTOB MeH ieneena.
KauecTBeHHusbIe 3a1a4u

1) 3aBHCHUT M paclpeesiCHUE YHEPreTHUSCKUX YPOBHEH OT (OpMBI MOTEHIIMATBHON SIMbI?
OTBeT NpOMILITIOCTPUPOBAT.

2) TlpaBuna KBaHTOBaHHsS OpPOMTAILHOIO MEXaHHUYECKOrO M COOCTBEHHOIO MOMEHTOB
UMITyJIbCa SJIEKTPOHA U X MPOEKIUN Ha HAMpaBJICHHE BHEITHETO MATHUTHOTO TMOJIS.

3) Iloyemy aToM BOIOPOJAa MOXET UMETh OJHY M Ty K€ HEPIHIO, HAXOISICh B Pa3JIMYHBIX
COCTOSIHUSIX?

4) CKOJIbKO 3JIEMEHTOB MOXET OBITh B aroMe, y KOTOPOr0O B OCHOBHOM COCTOSIHUH
3amonHeHsl K- u L-o6omouku, 3S-mogo0onouka U JBa 3NEKTpOHA B 3P-moao0oiouke?
UYro 310 32 aTOM?

5) B yem OTiIMYHE KBAHTOBO-MEXaHHYECKOTO U KIACCHYECKOTO OMUCAHHS TapMOHUYECKOTO
ocruuaTopa?

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

7) Yo onpenenseT KBapaT MOy BOTHOBOW (DYHKITHH?

8) MooeT M YacTHIla HAXOJUThCS HA THE «IIOTCHIUATBHON sIMbD»? ONpenenseTcs JIu 3TO
bopMoit siMbI?

9) UYemy paBHa pa3HOCTh DHEPrHil MEXIy 4 M 2 dHEPreTUYECKHMH YPOBHSIMU KBAaHTOBOTO
ocruuiaTopa?

10) B uem oTinyrie MOHMMAHHS IPUYNHHOCTH B KJIACCHYECKON M KBAHTOBOW MeXaHUKe?

11) KakoBa HaWMeEHbIIass HSHEPrUsl YaCTUIBl B «IIOTCHIMAIBHOW sSME» C OSCKOHEYHO
BBICOKUMHU «CTEHKAMM»?

12) TTouemMy KBaHTOBasi MEXaHUKA SIBIISICTCS CTATHCTHYECKOM Teopueii?

13) ®duznyeckuii CMBICT KBAHTOBBIX YMCEN: TJIABHOTO, OPOMTAIBHOTO M MarHUTHOTrO. Kakue
3HAYEHUS] OHU MOTYT IPUHUMATH?

14) Kakyie KBaHTOBBIC YHMCIAa HMEET BHEUIHWH (BAJICHTHBIA) OJJIEKTPOH B OCHOBHOM
COCTOSIHMM aTOMa HaTpusi?

15) Kak m3meHmnach Obl CTPYKTypa SJEKTPOHHBIX OOOJIOYEK aToM, eCiu Obl 3JIEKTPOHBI
ObuTH HE (hepMUOHAMU, a O030HAMHU?

16) 3anmcath 9JNEKTPOHHYIO KOH(QUIYpalWIo s aTOMOB: HEOHA, HUKENs, TepMaHus,
KobOasbTa.

17) KakoBsl Bo3MoxHbIe 3HaYeHus | u ml mis rmaBHOro xBanToBOrO umcia N=5? CKOJIbKO
Pa3JIMYHBIX COCTOSTHUM COOTBETCTBYET n=47

18) bosbilie WM MEHbBIIIE DHEPTUsS YACTUIIBI, HAXOMISIICHCS B «IIOTCHIUAIBHON sME» C
0ECKOHEYHO BBICOKUMH «CTEHKAMM», B COCTOSIHUU C N=3 MO CPaBHEHHUIO C COCTOSTHUEM
n=1? Bo ckonbKko paz?
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IlepeueHb TEM VI KyPCOBOI Pa0OTHI:
Crpykrypa u (pusndeckre CBONCTBA MOJIHUMEPOB.

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

MOJIY4YCHHEC U IIPUMCHCHUC.

© oNo O

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

JluHamuKa OJUHOYHOM KAaIljid B Ta30BOM MOTOKE.

Dddext Xoma u ero npuMeHEHHE.

Hucniepcus ceera.

AcTtepouiHasi OMaCHOCTb. AHAIU3 ITyTEH 3alUTHI.

N3nyuenne u cnekTpbl. CEKTpaIbHBIN aHATU3.

DIIEKTPONPOBOIHOCTH MAaTEPHUAIIOB.

IToTeHMOMETPUYECKUI METOT UCCIIEA0BAHMS CPELL.

Kunxoctu. [ToBepxHOCTHOE HATSKEHHE.

H3mepeHne TUaNeKTpUYecKoi MPOHUIIAEMOCTH KOMIIO3UTHBIX MaTepPHAIIOB.
Pacuer auanekTpuueckoi MpOHUIIAEMOCTH KOMITO3UTHBIX MaTEpPUAJIOB.
[Tornomienue 3MeKTPOMArHUTHBIX BOJIH CIIOUCTBIMU CPEJIaMHU.

Peanusanus metoa marpuil ieperoca B Maple.

MonenupoBanue B3aUMOACUCTBUSI JJIEKTPOMATHUTHOW BOJHBI C KOMIIO3UTHBIM

MaTEepHAIOM.

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

26

®dusnueckre OCHOBBI U BO3MOXHOCTH METOIa PEHTTCHOCTPYKTYPHOTO aHAIIN3a.
Ou3nuecKkrue OCHOBBI U BO3MOKHOCTH CIIEKTPO(POTOMETPUIECKOTO METO/Ia aHAIH3A.
®du3nyecKrue OCHOBBI M BO3MOKHOCTH METOJIa PEHTTCHOCIIEKTPAIIBHOTO  aHAJIH3A.
Marsnerokanopuueckuii 3 HeKT.

TennooOMeH npu KaneabHOM KOHICHCAIINH TMapa.

MeTto1bl HHTEHCU(UKAIINN TTPOIECCOB TEIIO0OMEHA.

TemooOMeH npu (ha30BbIX MEpexoiax.

CMmeniaHHbIN TETIO0OMEH.

. leeKThl KpHUCTALUTMICCKUX CTPYKTYp. Tormonorunueckne IePeKThl B YIIEPOTHBIX

MaTepHraliax.

27
28
29

. Meroas!l ncciaenoBaHus CTPYKTYpPBbI YTIIEPOIHBIX MATEPUAJIOB.
. CBepX1IpoBOAUMOCTb: HCTOPHUS, TPOOIIEMBI, IEPCIIEKTUBHI.
. 3aKoH OanaHca SHTPOMHH.



Hpuiioxenne 2

7 OIIeHO‘lHBIe cpeacrea AJisi MIpOBECACHUSA l'[pOMC)KyTO‘IHOﬁ arrecranuun

a) [lnanupyembie pe3yJbTaThbl 00yUYeHHS U OLEHOYHbIE CPEACTBA ISl POBEACHUS NMPOMEKYTOUHOM aTTeCTAlUM:

CtpyKTypHBII
JJIEMEHT

KOMIICTCHI N

[Tnanupyemble pe3yiabTaThl O0y4eHUs

O1neHOYHBIC CPEACTBA

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

podecCHOHATEHOM NI TEIIbHOCTH

OIIK-1.1

Hcnone3yer €CTeCTBEHHOHAYYHbIE u
OOIIeHH)KEHEPHbIE 3HAHHS [UIsl PEIICHUs
BOIIPOCOB B npodeccnoHanbHOM
JeSITeIbHOCTH

OIIK-1.2

[Ipumenser  MeToABI  MATEMaTUYECKOIO
aHaIM3a U MOJAEIUPOBAHUS I YIIPaBICHUS
IIPOU3BOJCTBOM u KaueCTBOM
noJurpaduueckon 151 YIIaKOBOYHOU

MPOAYKLIHH

OIIK-1.3

l'oToBUT MaTepuanbl W aHaIU3UPYET IS

COCTaBJICHUS Hay4YHBIX 0030poB,

nyOJIMKanui, 0TYETOB

Hepeqenb meopemuuecCKux 60npocos8 K IK3aMeHy:

1.

w

o

©

10.
11.

12.

13.
14.

MarepuanbHast Touka. Cucrema orcyera. Tpaekropus, JUIMHA IIyTH, BEKTOP
nepeMenieHus. CKOpocTs.

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

MomeHT wuHepuuu. MOMEHT CWIBl. YpaBHEHUE JUHAMUKHM BpPAILATEIBHOIO
JBUKEHMSI TBEPAOTO Teaa. MOMEHT UMITYIIbCa U 3aKOH €r0 COXPaHEHHUS.

Oueprus, pabora, MouHOCTh. KiHeTHueckas u noTeHaibHasi SHEprusl.

3aKoH coxpaHeHMs 3Hepruu. Knunetndeckasi SHEprus BpallleHUs.

INapmoHnyeckue koaebaHust U UX XapaKTEepPUCTUKU. ['apMOHUYECKU OCIMILISATOP.
[IpyxuHHBIH, pU3HUeCKUil 1 MaTeMaTHYECKUI MasiTHUKH.

3aryxaroliye U BbIHYK/ICHHbIE KOJIeOaHMsI.

Bonnossle mponeccsl. [IpononbHble U MonepedHble BOIHBL. YpaBHEHHE Oeryiuei
BOJIHBI. BoimHOBOE ypaBHEHHE. 3BYKOBBIE BOJIHBI.

[TapameTprl COCTOSHUS TEPMOJUHAMUYECKON CUCTEMBI. 3aKOHBI NEAJIBHOTO ra3a.
VpaBuenne MenneneeBa-Knanelipona. OcHoBHOe ypaBHeHue MKT. 3akon
MakcBenia 0 pacpeAesIeHuU MOJIEKYI HIEAIBHOTO T'a3a 110 CKOPOCTSIM.
Pacnipenenenne bonbiiMana. CpenHee 4YHMCIIO CTOJKHOBEHHUN M CPEIHSS JIMHA
cBOOOAHOTO Mpobera. SIBIeHus nepeHoca.

Uwucno creneneit cBo6osl. [lepBoe Hauano TepMoInHaMHUKH. TerI0eMKOCTb.
[IpumeHeHne nepBOro Havyajga TEPMOJIMHAMUKH K H30MpoleccaM. AnuadaTuuecKuit
Y ITOJINTPOIHBIN MPOIECCHI.




CtpyKTypHBII
JJIEMEHT
KOMIIETEHIIUH

[Tnaaupyemblie pe3yiabTaThl O0ydeHUS

OneHouHble CpeCTBa

15.
16.
17.

18.

19.

20.
21.
22.
23.

24,

25.
26.

217.
28.
29.
30.

31.
32.
33.
34.

Kpyrosoii nporiecc (nukit). O6paruMbie 1 HEOOPATUMBIE TPOIIECCHI.

Outponusi. Bropoe nayano repmonrHamuku. [ukn Kapho.

DNEeKTPUYECKU 3apsijl. 3aKOH COXPAHEHUS AIEKTPUUYECKOTOo 3apsiaa. 3akoH Kynona.
HampsxkeHHOCT  27€KTpocTarndeckoro  mnojisd. [lpuHnmn — cyneprno3unuu
AIEKTPOCTATUYECKUX MOJIEH.

Teopema I"aycca JUTSL EKTPOCTATUYECKOTO TOJISL. [ToTenuuman
aJieKTpocTaruyeckoro  mois.  CBs3p  HaNpsOKEHHOCTM M NOTEHLuaia
ANEKTPOCTATUYECKOTO TOJIS.

Tunel gudnexkrpukoB. HanpsbkeHHocTs monss B aumdnextpuke. lIpoBomnukn B
ANEKTPUUECKOM I10JIE.

DJeKTpuyecKas eMKOCTb YEIUHEHHOro IpoBoHMKA. KOoHeHCaTophl.

Cuia u motHoCTh ToKa. CtopoHHUE cuiibl. J/{C 1 HanpskeHue.

3akoH Oma. ConpoTHBIIEHHE TPOBOIHUKOB.

PaGora u wmomnocth TOKa. 3akoH JDxoyns-Jlenna. IlpaBuna Kupxroda s
Pa3BETBIICHHOM LEIIH.

[lepeMeHHBIE TOK Ha Yy4acTKe I€NH, COAEpXKAIIEeM pEe3UCTOp, KarylIKy
WHJIYKTUBHOCTU M KOHJEHCATOp. MOIIHOCTh, BhIAC/IsIeMas B LIEMH MEPEMEHHOTO
TOKa.

MarauTHoe 1noJje 1 ero xapakrepuctuku. 3akoH buo-Casapa-Jlannaca.

3akoH Awmrmepa. JlelicTBUE MAarHUTHOTO TOJIsI Ha JBWXKYLIUHCA 3apsan. SIBieHue
3JIEKTPOMarHUTHOM MHAYKIUU. 3akoH Dapajes.

NunykTuBHOCTH KOHTYpa. CaMOMHIYKLIHSI. DHEPTUs MArHUTHOTO MOJIS.

B3anmnuas uaayknus. Tpanchopmaropsr.

Tok cMmemienus. YpaBHeHust Makcseiia.

DJIEKTpOMAarHUTHas BOJHA M €€ CBOMCTBA. ODHEPrus, HUMIYJIbC W JaBJICHUE
AJIEKTPOMArHUTHOM BOJIHBI.

Juamarneruku. [lapamaraetukn. @eppomMarHeTHKH.

OcHoBHbIe 3ak0HBI onTUKH. [loHOE OTpakeHue.

Tonkue nun3bl. U300pakeHre MpeMeToB ¢ MOMOIIbIO JIUH3.

KorepeHTHOCTh 1 MOHOXPOMATHYHOCTh CBETOBBIX BOJIH. IHTepdepen s caera.




CtpyKTypHBII
JJIEMEHT
KOMIIETEHIIUH

[Tnaaupyemblie pe3yiabTaThl O0ydeHUS

OneHouHble CpeCTBa

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

45.
46.

47.

48.
49.

50.

51.

52.

53.

Mertonsl HabmoneHust uHTEpPepeHnnn cBeta. MHTEepdepeHurs cBeta B TOHKHX
IJICHKaX.

[punnun [oiirenca-®penens. 30Hb1 peHens.

Hudpaxius OpeHens Ha KPYIIIOM OTBEPCTUU U JAHCKE.

Hudpaxius Opaynrodpepa Ha OJHOHN 1IeIH U Ha AUPPAKITUOHHON pElIeTKe.
EcrecTBeHHBIN 1 MOMApU30BaHHBIN CBET. 3aKOH bproctepa.

JIBoliHOE ydenpenoMiieHue. BpaleHne mioCKOCTH MOJISIPU3ALUY.

TemoBoe wu3nydyeHue U ero xapaktepuctuku. 3akoH Kupxroda. 3akon
Credana-bonbimana u cmemienust Buna.

Buner ¢oroaddexra. 3akonsl BHemHero dorodddexra. YpaBHeHue DWHIITEIHA
11t BHETTHETO oTodrddekra.

Macca u umnynbc ¢(ortona. JlaBnenue ceta. Oddexkr Komnrona. EmuncTBO
KOPIYCKYJISIPHBIX Y BOJIHOBBIX CBOMCTB JIEKTPOMAarHUTHOTO U3TY4YEHHUS.

Monenu atoma Tomcona m Pesepdopma. JIuHeiuaTslii CEKTp atoma BOIOPOAA.
CrexTpaibHbIe CEpUU aToMa BOJIOPO/IA.

IToctynars! bopa. OneiTel ®dpanka u ['epua. Criektp aroma Bogopoaa no bopy.
CootHomienue HeomnpeneneHHocteil leizenOepra. BonHoBas ¢yHkus u ee
CTaTUCTUYECKUIN CMBICI.

VpaBuenne  Illpegunrepa. Yactuma B OZHOMEPHOW  IIPSAMOYTOJIBHOM
«MOTEHIMAIBHON sIMe» ¢ OECKOHEYHO BBICOKMMH CTEHKAMHU.

[TpoxoxaeHune 4acTUilbl CKBO3b MOTCHIIMAIbHBIN Oapbep (TYHHETbHBIN 2P deKT).
CocrosiHME aToMa BOJIOpO/ZIa B KBAHTOBOM MexaHuke. YpaBHeHue pénunrepa s
aToMa BOJIOPOJia U €ro pelIeHHUE.

Pa3zmep, coctaB u 3apsan aTOMHOTO siipa. MaccoBoe M 3apsoBoe uucia. Jledexr
MAaccChl U SHEPIHsl CBSI3U S/1pa.

SAnepHsble cuibl, X cBolcTBa. KBaHTOBBIN MEXaHN3M B3aUMOJECHCTBUS HYKJIIOHOB B
aape.

KanenbHas v 06onoueuHast MOJIENH S7Ipa, UX 0COOCHHOCTHU. «Marmnueckue ynucia» u
«Maru4eckue siapay.

PagnoaktuBHOCTh. EcTeCTBEHHas M HCKYCCTBEHHAsl paJAMOAKTUBHOCTb. 3aKOH
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PaaMoOaKTUBHOIO pacnana. AKTUBHOCTb PaJMOAaKTHBHOIO BELLIECTBA.

54. Anbda-pacian. IlpaBuna cmemeHusa. 3akoHbl COXpaHEHHS TIpU  pacmaje.
BsaumoneiicTBue anbha U3IydeHus C BEIIECTBOM.

55. bera-pacnan, ero Bunbl. IlpaBuna cmemienus. 3aKOHbI COXPAHEHUS MPU pacraje.
B3aumoneiicTBue 6eta u3nydeHus ¢ BEECTBOM.

56. 'amma wuzmyuyeHue, ero cBoiicTBa. ['amMmMma-criekTp paguOaKTHBHOIO 3JIEMEHTA.
B3aumozneiicTBrs raMma U3J1yYEHHS C BEIECTBOM.

57. SlnepHble peakIy U UX OCHOBHBIE TUIIBL. Peakuus nenenus sapa. Llennas peaxiusi.
TepmosinepHas peakiusi.

Ilpumepnuvle npaxmuueckue 3a0auu 013 IKIAMEHA:

1.

OnHopoAHBIN cTepKeHb Maccod M = (,5 Kr mojBerieH Ha TOPU30HTAJIBHOU OCH,
MPOXOJIAIICH Yepe3 ero BEpXHHM KOHEl. B TOUKy, OTCTOSIIYIO OT OcH HA 2/3 NIWHBI
CTEPKHSI, yAapsieTcs Myl Maccoi m = 6 T, JIeTAas FTOPU30HTAIIBHO CO CKOPOCTBIO Vo
=10° m/c, u 3acTpeBaeT B HeM. OnpeaeuTh CKOPOCTh HUKHETO KOHIIA CTEPIKHS Cpa3y
nocJe yaapa.

Ha o6on komeca B ¢opme ToHKOro oOpyda mMaccot M = 0,4 Kr, KOTOpBI MOXKET
BpalaThCsi BOKPYI CBOEH OCH, HAMOTAaH LIHYpP, K KOHIy KOTOPOTO MOJIBEIIECH Ipy3
Maccoit m = 90 r. Ha kakyro BBICOTY OIYCTHTCS Tpy3 uepe3 t = 1 ¢ mocie Havyana
JIBUKECHHSL.

Jlorapudmuueckuii JeKpeMEHT HEKOTOpoW KoseOmomeics cucreMbl A = 0,02.
Omnpenenure, BO CKOJIBKO Pa3 YMEHBIIUTCS SHEPTUs 3TOU KoJeOaTenbHON CHCTEMBI 32
BpEMsI, COOTBETCTBYIOIIIEE 75 MOJIHBIM KOJICOAHUSIM.

B cucreme K' mokxowtcs crepxeHb, cOOCTBeHHas anuHa lp kKoToporo paBHa 1 M.
CrtepkeHb pacmloioKEeH TaK, YTO COCTaBIsAeT yroi (Po=45° ¢ oceio x'. Onpenenursb
mny | crepxkast u yroin @ B cucteme K, eciu ckopocts v cucteMbl K' oTHOCHTENBHO K
pasna 0,8 c.

MartepuanpHas Touka Maccoid m = 0,2 Kr coBepIIaeT rapMOHUYECKHe KojaeOaHus 1o
3akoHy X = 0,1 cos (nt/2 - w/4) m. HaliTn MakCUMalIbHYIO MOTEHIIMATBHYIO YHEPTHIO
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10.

11.

12.

TOYKH.
Ha mosry crouT Tenexxka B BUJE IJTMHHOM TOCKH, CHAOKCHHOM JISTKUMH Kojiecamu. Ha
OJTHOM KOHIIE JOCKHM CTOMT 4ejaoBeK. Macca uenmoBeka M = 60 kr, macca mocku = 20
kr. C Kakoil CKOPOCThIO M (OTHOCHUTEIBHO T0JIa) OyJIeT JBUTATHCS TEJEkKKa, €CIU
YeJIOBEK MOUIET BJIOJb JIOCKU CO CKOPOCTHIO (OTHOCUTENHHO JOCKH) V=1 m/c? Maccoii
KoJiec mpeHeOpeds. TpeHre Bo BTyJIKaxX HE YUYUTHIBATh.

boek cpaitHoro mosorta maccor M;=500 Kr magaeT ¢ HEKOTOPOW BHICOTHI Ha CBAIO
maccoii M,=100 xr. Haitru KIIJT " ynapa Goiika, cumtas ymap HEyHpyTHM.
H3MeHeHrneM NOTeHIMANbHON SHEPTUH CBau MIPU YIITyOJIEHUH €€ peHeOpeyb.

[enuii cmemanu ¢ HeusBeCTHBIM razoM. [lokazarens aanabarhl MOJYYEHHOW CMECH
okazazcs paBeH 1,38. CKOIBKO aTOMOB COCTABIJISIFOT MOJIEKYJIYy HEM3BECTHOTO rasa
cmecu?

HekoTtopoe KOIMYECTBO TeMs pacHIupseTcss cHadaja aaunabaTHyYecK, a 3aTeM
n3obapuuecku. KoHeunas temmeparypa ra3za paBHa HadanbHOW. [lpu agmabatHOM
pacIIMpeHnH ra3 coBepiui padoty, pasuyto 4,5 k. Hapucyiite rpadux mporecca.
Kaxkoe xonnuecTBO TEMI0TH MOTJIOTHII Ta3 32 BECh Mporecc?

Cwmemanu Bony Maccoit my=5 kr npu temneparype T1=280 K ¢ Bozoit Maccoit my=8 kr
npu temneparype T>=350 K. Haiitu usmenenue AS sHTponuu, npoucxojsuiee mpu
CMEUIMBAaHUH.

WneanpHblil 1BYXaTOMHBIM ra3, COJAEp)KallMil KOJIMYECTBO BellecTBa V=l MoOJb U
Haxongmuicsa noa aasiaeHueM p1=0,1 MIla npu tremneparype T1=300 K, narpeBatot
MIPU TIOCTOSIHHOM oOBeMe 710 naBieHus p,=0,2 MIla. ITocne aToro ra3 nu3orepMuuecKu
pacuMpuiIcs A0 HauyadbHOTO JABJICHUS U 3aTeM M300apHO ObLI CKAaT A0 HAYaIbHOTO
oowvema Vi. [Toctpouts rpaduk nukia. Onpenenuts Tepmuyeckuit KIT/ n nukna.
OxuHakoBble YacTHibl Maccod mM=10"? r kaxnas pacnpesielieHbl B OJHOPOIHOM
TPaBUTAMOHHOM TT0JIe HanpspkeHHOCThIo G=0,2 mMxH/kr. Omnpenenuts OTHOIICHUE
M1/T; KOHIIGHTPAIM YacTHUI], HAXOMSIIMXCS Ha OJKBUIOTCHIIMATHHBIX YPOBHSIX,
oTCTOSIUX JApyr oT npyra Ha Az= 10 m. Temnepatypa T BO Bcex closix cUMTaeTcCs
0oIMHAKOBOM U paBHOU 290 K.
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14.

15.

16.

17.

18.

OmnpenenuTte, Mpu Kakoi TeMIiepaType ra3a, COCTOSIIEro U3 CMECH a30Ta U KHCIOPO/a,

HanboJiee BEPOSTHBIC CKOPOCTH MOJICKYJI a30Ta U KUCIOPOAa OYAyT OTJAMYAThCS APYT

ot apyra Ha Av = 30 m/c?

3Has QYHKIIMIO PACIPENEICHHs MOJIEKYJI [0 CKOPOCTSIM B HEKOTOPOM MOJIEKYJIIPHOM
2 my2

_m B _
2k°T? 2kT

nyuke f(v)= exp , HAWTH BBIpOXEHUS I HauOoyiee BEPOSATHOM
CKOPOCTH V.

JIBa 0IMHAKOBBIX MPOBOASIINX 3apsKEHHBIX Iapa HAXOAATCA Ha pacCTOSHUH =60 cMm.
Cwina orrankuBanus Fi; mapoB paBHa 70 mxH. Ilocne toro kak mapel nmpuBenid B
CONPUKOCHOBEHME U YyJIAIWJIU JApPyr OT JApyra Ha IpPEXHEe paccTOsSHUE, cuia
OTTaJKUBaHUs Bo3pocia U crtasa paBHou F=160 MxH. Beruncnuts 3apsast Q1 u Qo,
KOTOpBIC OBUTH Ha MIapax JI0 UX CONMPUKOCHOBEHUHU. /[namMeTp 1mapoB CUMTATh MHOTO
MEHBIIIUM PACCTOSIHUS MEXKAY HUMH.

JIBe TOHKOCTEHHbIE KOHLIEHTpUUeckue cdepsl ¢ paguycamMu R1 = 0,2 Mmu R2 = 0,4 m
HECyT Ha cebe 3apspl C MOBEPXHOCTHBIMHU IIOTHOCTSIMH G1 = 1 uKi/M? 1 o, = 3
aKi/M?  COOTBETCTBEHHO. [IpocTpaHCTBO MeXJy HHMH 3allOJIHEHO CpelIou ¢
JIUAIEKTPUYECKOM MpOHUIaeMOCThl0 € = 2. YeMy paBHa HalpsyKEHHOCTh
ANEKTPUYECKOTO TIOJISI B TOYKAaX, OTCTOSIIUX OT

1eHTpa Ha paccTosaHud 1= 0,1 Mur, =0,3 m. £z s

B cxeme, mzoOpaxenHoil Ha pucynke, £,=10,0B,

£=20,0 B, £5=30,0B, R;=1,0 Om, Rp=2,0 Om, Rg= % &
3,0 Om, R/=4,0 Om, R5=5,0 Om, Reg=6,0 OM u £3
R,=7,0  OmMm. BHyTpeHHee  CONpOTHBIEHHE ! £z Rs

HUCTOYHUKOB TMpeHeOpexxumo wmano. Omnpenenure

BEJIMYMHBI TOKOB BO BCEX YYaCTKaX LIEMHU U padoTy,

COBEpUICHHYIO BTOPbIM UCTOYHHKOM 3a MPOMEKYTOK BpemeHH At=0,1 c.
Konnencarop noaxmouer k 6atapee ¢ 9JIC € =8 B 1 BHyTpeHHUM CONPOTUBICHUEM I
= 2 OwM kak noka3zaHo Ha pucyHke. Comnpotuienue pesucropa R = 2 Owm. Kakoit
JIOJDKHA OBITh €MKOCTh KOHJEHCATOpa, YTOObI IMOCIE 3aMbIKAHHs KI04Ya JHEpPrus
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20.

21.

22.

23.

24,

25.

KOHJIEHCAaTOpa yMeHbIIMIach Ha 48MK/[x? |
[To xoHTYpy, H300pa’)k€eHHOMY Ha pPHCYHKE, HIET TOK CHIIOH |

[I=100A. Omnpenenutb MarHUTHYO UHAYKIMIO B moms, ‘
CO3/1aBaeMyl0 3TUM TOKOM B Touke O. Paguyc u3ornyroil yacTtu . .
KoHTypa paBeH R=20 cm (O-1eHTp KpHUBHU3HBI KOHTYpa), a yroi | .\
a=60". S

B nocrossHHOM MarHuTHOM 1osie ¢ uHaykuuen B = 5 Tn naxogurcs 5
3aMKHYTBIH IPOBOASALINN KOHTYp, IJIOLIA/lb KOTOPOI'O MEHSAETCS 10
3akony S(t) = (4 + 0,2t) M. Yemy paBua 3/]C UHIYKIIUU B MOMEHT
BpEeMEHU t = 5 ¢, €CJIM KOHTYP PacIojI0kKeH TaK, YTO IPOHU3BIBAIOIINN €r0 MAarHUTHBIN
IMOTOK, MaKCUMAJICH?

[lepnenaukynapHo MarHuTHoMmy mnoito ¢ wuHaykumed B=0,1 Tn Bo3OyxmeHo
aneKTpryeckoe mosie HanpsokeHHOCThio E= 100 kB/m. IleprnenaukymnsapHo oGoum
HOJISIM  JIBMDKETCS,, HE OTKJIOHSSICh OT NPSMOJMHEHHOW TPAeKTOPHHM, 3apsKeHHas
yacTULA. BBIUMCANTH CKOPOCTH L YaCTUIIBI.

Hctounuk S cera (A=0,6 MKM) ¥ TUIOCKOE 3epkano M
pacroyio’keHbl, Kak ImokazaHo Ha puc. 30.7 (3epkaino
JInoiina). Yro Oyner HabmoaaThes B TOuke P dKpaHa, Tae
cxoaarcs ayan SP u SMP, — cBeT mnu TeMHoOTa, eciu
|SP|=r=2 m, a=0,55 mm, |SM|=|MP|? Prue. 30.7

Mexny AByMs IIOCKONApaJUIEIbHBIMU CTEKJITHHBIMU TVIACTUHKAMH TTOJIOXKHWIIA OYEHb
TOHKYIO IPOBOJIOYKY, PAaCIOJIO)KEHHYIO MapajljieIbHO JIMHUM CONPUKOCHOBEHUS
IUIACTHHOK M HaXOJIIYyIocs Ha paccrosHuH |=75 MM oT Hee. B oTpaxkeHHOM cBere
(A=0,5 ™MKM) Ha BepxXHEW IUIACTUHKE BHUJIHBI HHTEP(PEPEHIIMOHHBIE IOJOCHI.
Omnpenenuth nuaMeTp d MONEpPeYHOro cedeHHs MPOBOJOYKH, €CIM Ha MPOTSHKCHUH
a=30 MM HacuuThIBaeTCAI M=16 CBETIBIX TOJIOC.

C nmomompro auppakuuoHHOH pemeTku ¢ nepuoaoM d=20 MKM TpeOyeTcst pa3pemuTh
ny6ner Hatpus (A=589,0 M u A,=589,6 HM) B cniekTpe BTOporo nopsaka. [lpu kakoit
HauMeHbIIel auuHe | peneTkn 370 BO3MOXKHO?

Ha nyTu yacTuyHO-MIOJIIPU30BaHHOTO CBETA, CTENEHb NMoisipu3anun P KoToporo paBHa
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28.

29.

30.

31.

32.

0,6, mocTaBUIM aHAIU3ATOP TaK, YTO HHTEHCUBHOCTH CBETA, MPOILIEIIIEIO YEPE3 HETO,
CTaJla MaKCHUMaJIbHOM. BO CKOJIBKO pa3 yMEHBIIMTCA WHTEHCUBHOCTb CBETA, €CIHU
IJIOCKOCTh MPOIMYCKaHUS aHalM3aTopa MOBEPHYTh HA yroia o =30°7

B criexTpe u3iaydeHus OrHEHHOTo mapa paguycom 100 M, BO3HUKAIOLIETO NPU A1EPHOM
B3pbIBE, MAKCUMYM 3HEPIMM W3JIY4YECHUs NPUXOJUTCS Ha JIMHY BOJHBL 0,289 MKM.
KakoBa Temmnepartypa mapa? OnpeaenuTe MakCHMajabHOE PAacCTOSHHE, Ha KOTOPOM
OyAyT BOCIUIAMEHSTHCS JEPEBSHHBIE MPEAMETbI, €CIM MX MOIIOIIaTeIbHas
criocoGHOCTs paBHa 0,7, a Temmora Bocmiamenenns 5 JDi/cm’. Bpewms U3JIy4EeHUs
pHHSTH paBHBM 107c.

VYenuHEeHHBIM HUHKOBBIN IIApUK paguycoM | cM HaxoAuTCsa B BaKyyMe M JUINTEIbHOE
BpeMsl OCBEIAETCS YJIbTPa(UOJIETOBBIM HM3Ty4eHHEM C UIMHOW BoOJHBI (0,25 MKM.
OnpeaenuTs YUCI0 HEIOCTAIOIIUX 3JIEKTPOHOB B 00beMe LIapuKa.

®ortoH ¢ sHeprueit 0,28 M»aB B pe3ynbpTaTe paccesHUs Ha MOKOUBLIEMCSI CBOOOIHOM
JIEKTPOHE YMEHBIINI CBOXO 3Hepruto 1o 133,7 kaB. Haiitu umnynsc U HanpasiieHue
pacnpocTpaHEHHs 3JIEKTPOHA OTJAuH.

ITotroxk sHeprum @D, HU3IydaeMbll dJeKTpuUeckod sammoi, paseH 600 Bt. Ha
pacctossHUM I = 1 M OT jJamnbl NEPHEHAMKYISIPHO MaJalolUM JIydaM paclolOKEHO
KpyTJioe IUIOCKoe 3epkajblie auameTpoM 0=2cMm. IIprHUMAs, YTO U3ITydYCHHE JAMIIBI
OJINHAaKOBO BO BCEX HAINPABJICHMSIX U YTO 3€pKaJIbl€ MOJHOCThIO OTpa)kaeT MaJaroliuii
Ha HEro CBET, ONPEJeNIUTh CUIy F CBETOBOTO JIaBJIEHNUs Ha 3epKalblie.

Ha ocHoBe Teopun atoma bopa HailTh UMIy/nbC 3JIEKTPOHA B aTOME BOAOPOJA, €CIU
MHIYKIUS] MarHUTHOTO T10JIs, CO3/IaHHOTO UM B IIEHTpe OpOUTHI IIPU BpallleHUH, paBHA
0,39 Ta.

Bo ckonibko pa3 u3meHseTcs 1eOpoiiieBckas JUIMHA BOJHBI 3JIEKTPOHA NPU Iepexojie
€ro B aTroMe BOJOPOJa U3 OCHOBHOIO JHEPreTUYECKOT0 COCTOSHUS B II€pBOE
BO30YXJIeHHOE?

U3 Teopun bopa nns aroma Bojopoza cieayeTr, YTO CTAllMOHAPHBIMU JJISl SJIEKTPOHOB
aToMa SIBJISIIOTCA Takue OpOMTHI, Ha JUIMHE KOTOPBIX YKJIAJbIBACTCS 1IEJI0€ YUCIIO JUTUH
nedpoitneBckux BoiH. Mcxons M3 3TOro, HaluTe YHCIOBBIE 3HAYEHHS MOMEHTa
UMITYJIbCA DJICKTPOHA B @TOME BOJIOPOIa Ha MEPBBIX TpeX OOPOBCKUX OpOUTAX.
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34.

35.

36.

37.

ONEKTpOH B aTOME BOJAOPOJAa OIMCHIBAETCS B OCHOBHOM COCTOSSHUM BOJIHOBOM
byukuueit y(r) = Ce™ OmnpenenuTh OTHOIICHHE BEPOSATHOCTEH M1/®y MpeObIBAHMS
JIeKTpoHa B cepuueckux ciosix tommuHoi Ar = 0,01 g u paguycamu r; = 0,5 a u
r,=1,5a.

BoJIbHOMY BBEIH BHYTPHBEHHO PacTBop 0GbeMoM 1 cM, conepikalmii HCKYCCTBEHHBIN
pajmon3oTon Hatpusi :1Na axruBHOCTBIO Ag=2000 ¢*. AKTHBHOCTH KPOBH 00BEMOM 1
CM3, B3STOM Yepe3 5 JacoB, okazamach A =O,27c‘1. Haiinure 00beM KpOBU YeIOBEKa.
Ilepuox nonypacmnaja UCIONIb3yEMOI'0 H30TOIIA paBeH 15 vac.

Oueprus cBs3u E., aapa, cocTosiero u3 AByX NPOTOHOB M OJHOTO HEHTPOHA, paBHA
7,72 MaB. Onpenenuts Maccy M, HEUTPATBLHOTO aTOMAa, UMEIOIIETO 3TO SIPO.

Bo ®paHuumn HauaTo CTPOUTENHCTBO MEXKIYHAPOAHOTO TEPMOSAEPHOIO PEAKTOpa, B
KOTOpPOM IIPEIIIOIaraeTcs MOBOAUTL YIPABIAEMYK PEaKLHUI0 H? + 1H?, B KOTOPOH
oOpa3yercs M30TOI renust U HEUTpoH.  Kakyro MomHOCTH OyIeT UMeTh TaKou
peaxkTop, eciiu B HeM OyJIeT «BbIrOpaTb» 1 MI TSKEI0ro BOAOPOJa B CEKYyHy?

Anbda yactuna ¢ kuHetnueckod sHeprued K = 5,3 MbsB Bo30Oyxkaaer peakuuio
9Be(oc,n)lzc, sHeprus Kotopoit Q=5,7 M»B. HaiiTi KuHEeTHUECKYI0 YHEPTHIO HEUTPOHA,
BBUIETEBUIETO MO MPSMBIM YIJIOM K HAIPABJICHUIO IBHKEHUS O-4aCTHULBI.

ITpumepnsie nabopamophsvie padomet:

1. TlpumeneHue 3aKOHOB COXPAHEHUS JIJISl OTMPEICICHUSI CKOPOCTH TOJIETa ITYITN

2. OmpeneneHne MOMEHTOB HHEPIIMH Tell C IMOMOIIBI0 KPYTHJIBHOTO MAasTHHUKA.
[Iposepxka Teopems! LlTelinepa

3. HccnenoBaHue BpamiaTelbHOTO ABMKEHUS TBEPAOTO Tella BOKPYT HEMOABHKHOMN

ocH

Omnpenenenne XapakTepUCTHK 3aTyXaIONNX KoleOaHU (PU3NIecKOro MasTHUKA

OrmpeneneHne CKOPOCTH 3ByKa B BO3yX€ METOJIOM CTOSTYEH BOJIHBI

N3yueHune cTaTUCTUYECKUX 3aKOHOMEPHOCTEN

Omnpenenenne ko3P duiinenTa BI3KOCTH BO3TyXa

Omnpenenenue nokasarens aguadbarel MmerogoM Knemana u Jlezopma

©No oA
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HccnenoBanne W3MEHEHUS TeMmImepaTypbl B aauabaTHYecKOM TMpolecce U
onpeneneHue kodhdunuenta [lyaccona

[TpoBepka 3akoHa Bo3pacTaHusi SHTPOIIUU B HEPABHOBECHOM CUCTEME
DKCIEPUMEHTAIBHOE OIPEIEIEHNE ra30BOM NOCTOSHHOU

HccnenoBanue 31€KTpOCTATUUECKOIO MOJIS C IOMOIIBIO 30H1a

N3mepenue 31eKTpoABUKYIIEH CUITbl HICTOYHUKA TOKA

[IIyaTHpOBaHME MUILIMAMIIEpMETPA

N3mepenue emkocTeld METOJOM MOCTHKOBOW CXEMbl U pacyeT EeMKOCTHBIX
COTIPOTHUBJICHUH B LIETISIX IEPEMEHHOTO TOKa

N3ydyenune pezoHaHCca HampsOKEHUH W ompeAelieHHe HHAYKTUBHOCTH METOAOM
pe3oHaHca

Onpenenenne MHAYKTUBHOCTH KaTylIKM ¥  MarHUTHOM  MPOHULIAEMOCTHU
(heppOMarHuTHOTO Tena

Omnpenenenue paanyca KpUBU3HBI JIMH3BI U MOJOCH MPOMYCKaHUS CBETO(UIIBTPA C
romoInbio kKosuern Herotona

NuTtepdepomerpudeckue n3mepeHus Ha ocHOBe ombiTa FOHra

OrnpezienieHne reoOMeTpUIECKUX pa3MepoB MpH oMoty ounpusmel Openens
Onpenenenue IIMHBI CBETOBOM BOJHBI M XapaKTEPUCTHK TUDPAKIIUOHHON peleTKN
Ornpezenenne KOHIIEHTPAIIMKA PACTBOPOB caxapa M MOCTOSIHHON BpaIieHUs
N3yuenue BHentHero ¢porodddexra u onpenenacHue nocTosHHoi [Inanka
N3ydenue 3akoHOMepHOCTEH anbda-pacnaga

N3yuenne ramma-ciekTpa paiiOaKTUBHOTO UCTOUYHHKA

OnpeneneHne MakCUMaJIbHOM dHEpruM Oera-4acTUll M UACHTU(DUKAIUH
pPaMOAKTUBHBIX MTPEMapaToB

0) Ilopsinok mpoBeneHUsI MPOMEKYTOYHOM ATTECTALMH, MOKA3aTeJH M1 KPUTEPHH OLICHUBAHMSA:
[IpomexyrouHas arrectanusi 1o JucHuIUinHE «®Du3MKa» BKIIOYAET TEOPETHUECKHE BOIPOCHI, MO3BOJIAIOIIME OLEHUTh YPOBEHb YCBOEHUS
00yJaroImuMuCs 3HaHUH, U PAKTUYECKUE 33/1aHUs, BEIBIIAIONINE CTENEHb CHOPMUPOBAHHOCTUH YMEHHM U BIIaJIeHUH, TPOBOAUTCS B (pOpME IK3aMEHa.




DK3aMeH 110 JaHHOW JUCIMIUIMHE MPOBOAUTCS B YCTHOW (OpME MO SK3aMEHALIMOHHBIM OUjIeTaM, KX bl U3 KOTOPBIX BKJIIOYAET 2 TEOPETUYECKHUX
BOIIPOCA U OJHO IPAKTHUECKOE 3a/1aHHUE.

IToka3aTeu U KPUTEPUH OLleHUBAHUS IK3aMeHa:

— Ha OLIGHKY «OTJMYHO» (5 6amioB) — oOy4yaroluiicss IEMOHCTPUPYET BBICOKHI YpOBEHb CPOPMHUPOBAHHOCTH KOMIIETEHIIUN, BCECTOpOHHEE,
CHCTEMaTU4YecKoe U IIyOOKOe 3HaHHE Y4eOHOro MaTepuana, CBOOOIHO BBIIMOJIHSACT MPAKTUYECKHUE 3a/1aHus, CBOOOTHO ONEPUPYET 3HAHUAMHU, YMEHHUSIMH,
MPUMEHSIET UX B CUTYallUsSIX MOBBIIICHHON CII0)KHOCTH.

— Ha OIICHKY «Xopomio» (4 6ania) — 00yJarmuiics IEMOHCTPUPYET CPETHUN YPOBEHB CHOPMUPOBAHHOCTH KOMITETEHITHMI: OCHOBHBIC 3HAHUS, yMECHUS
OCBOEHBI, HO JIOMYCKAIOTCS HE3HAYUTEIIbHbBIE OIIMOKHM, HETOUHOCTH, 3aTPYAHEHHS MPU aHAIMTUYECKUX OMepalusixX, IepeHoce 3HaHUI U YMEHHI Ha HOBBIE,
HECTaHIAPTHHIC CUTYAIHH.

— Ha OLICHKY «Y/0BJIETBOPHUTEJBHO» (3 Oanna) — o0ydaromuics AeMOHCTPUPYET MOPOrOBbIi YpOBEHb C(HOPMUPOBAHHOCTH KOMIIETEHIIHI: B X0
KOHTPOJIBHBIX MEPONPHUATHHA IOMYCKAIOTCS OLIMOKH, TPOSIBISETCS OTCYTCTBUE OTACIBHBIX 3HAHUM, YMEHUH, HABBIKOB, OOYYarOIIUICS HCTIBITHIBACT
3HAYUTENIbHBIC 3aTPYIHEHUS IPU ONIEPUPOBAHNUY 3HAHUSMU U YMEHUSIMU IIPU UX MEPEHOCE HA HOBBIE CUTYAIIUH.

— Ha OLICHKY «HEYI0BJIETBOPUTEIbHO» (2 Oaiia) — oOyJaromuiicss JeMOHCTpUpyeT 3HaHus He Oonee 20% TeopeTH4IecKoro Marepuaa, JOIMyCcKaeT
CYILIECTBEHHBIE OLIMOKHU, HE MOXKET MTOKA3aTh MHTEIUIEKTyaIbHbIe HABBIKU PELICHHS MMPOCTHIX 3a/1a4.

— Ha OIEHKY «HeYyI0BJeTBOPUTEJbHO» (1 Oamr) — oOydaromuiics HE MOXKET IMOKa3aTh 3HAHMUS Ha YPOBHE BOCIPOU3BEACHUS M OOBSICHEHUS
uH(pOpMaLIUY, HE MOXKET MTOKa3aTh UHTEIJIEKTyalbHble HABBIKU PEIICHHS POCTHIX 3a/1a4.



