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Pabouas nporpamma coctasinena sa ocaose ®I'OC BO - 6akanaBpyar 110 HAPaB/IECHAIO
noarotoBky 01.03.02 INpuknansas MaTemarrka u undopMaTuka (mpukas MunoGpHayku Poccun
o1 10.01.2018 1. Ne 9)

PaGouyast nporpamma paccMoTpera u ono6peHa Ha 3acenanuy Kabeapsl uzuky
18.02.2021, nporokon Ne 5
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JIner akryaauszanuu padoueil mporpaMmbl

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

[Ipotokom ot 20 r. Ne

3aB. kadeapoii M.B.XpKmec

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

[Iporokom ot 20 1. Ne

3aB. kadeapoii M.B.XpKmec

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

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

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

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




1 Iles1u ocBOCHUS TN CHMILTHHBI (MOYJI51)

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

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

Jucrunnmaa Ou3rka BXOAUT B 005A3aTENbyI0 YacTh Y4EOHOTro IiaHa 00pa3oBaTelbHON
MpOrpaMMBbl.

Jisa  u3ydeHus  AMCUUIUIMHBL  HEOOXOAMMBI  3HAHUS  (YMEHHMs,  BJIAJCHUSA),
c(OpMHUPOBAHHEIC B PE3yJIbTATE U3YUCHUS TUCITUTUINH/ TIPAKTHK:

Huctunnuuna «®@usuka» 0a3upyercss Ha  €CTECTBEHHOHAYYHBIX —JIUCIMIUIMHAX:
MaTeMaTtuka, (u3uKa, XuMus B 00bEME CpeTHEH IIIKOJIBI.

3HaHusa (YMEHHUs, BIAJEHUS), MOTYYCHHbIE IPU U3yYECHUH AAHHON AUCLHUILIIMHBI OyayT
HEOOXOIUMBI JIJISl U3YYCHHSI JUCIIUILTIH/TIPAKTHK:

YpaBHeHHE MaTeMaTHYeCKON (PU3HKH

YucieHHbIe METOJIBI MATEMAaTHYECKOU (PU3UKH

bezonacHOCTh KH3HEIEATEIbHOCTH

3 Komnerenuun odyuarouierocs, popMupyembie B pe3y/ibTaTe 0CBOEHUS

AUCHMILIMHBI (MOAYJIS) U IVIAHUPYEMbIe pe3y/ibTaThbl 00y4eHHUs

B pesynbrate ocBoeHMsI AMCUMIUIMHBL (Moayins) «®usuka» oOydarouiuiics A0JKEH
007a1aTh CIeAYIOUMMU KOMIIETEHIUSIMU:

KO)I HHJUKaTopa I/IHILI/IKaTOp JOCTHIXXCHUA KOMIICTCHIITNN

OIIK-1 CnocoGeH mnpuMeHsTh (GyHIAMEHTAJIbHBIE 3HAHMSA, IIOJIyYe€HHbIE B O0JIACTH
MaTeMaTUYeCKUX M (WIM) €CTECTBEHHBIX HayK, M MCIOJIb30BaTh UX B MpodeccHOHATbHOU
JESATEIILHOCTH

OIlIK-1.1 Pemaer mnpodeccuonanpHble 337auyud ¢ 00gacTH  (yHIaMEHTAJIbHONH U
PUKJIAIHON MaTeMaTHKH

OIIK-1.2 Brnaneer cnocobaMu M npuemMaMu pelIeHHs UCCIIEOBAaTENbCKUX 33/ad B
obyract pyHIaMEHTATbHON Y MPHUKJIATHON MAaTEMAaTHKH

OIIK-1.3 [Ipumensier  QyHaaMeHTaNbHBIE MEXKIUCUMILUIMHAPHBIE 3HAHUSA IS
pelieHust 3a1a4 B Npo(ecCHOHAIBHOM 1€ TEIbHOCTH




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

YUCJIC:

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

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

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

dDopMa aTTCCTalluH - OK3aMCH

AynuropHas ) s
o | xouTakTHas pabota E 3 dopma TEKyIIEro
=
= B aKaJl. 4acax (5 Bnu KOHTPOJIS
Paznen/ tema 3 (B axaz. vacax) E B A y P Kon
S S ©|caMOCTOsTENbHOH | ycreBaeMOCTH U
JUCLIATUINHBI 3 [ . | KoMneTeH K
O 2 £ padoThI MIPOMEKYTOUHOM
nal. | mpakT. | 3 &
Tlex. Z'g aTTecTaluu
3aH. | 3aH. O &
1. MexaHuka
ITogroroBka k
n1a0opaTopHBIM 3amura
pabotam; perieHre| 1abOpaTOPHBIX
JIOMAIIHUX 33/1a4; pabot; cnaya
IIOATOTOBKA K JOMAaIIHUX 3a/1ad4; OIIK-1.1,
11 Kunemarnueckue ’
2 1 /11 1 9KCIIPEcc — 9KC-IIpece — OIIK-1.2,
TIPE/ICTaBICHHST MEXaHUKH
KOJUTOKBHYMaM; KOJUTOKBUYMBI; OIlK-1.3
BbInosHeHue NJ13. cnaua MJ13.
IIpopaboTka [IpoBepka
KOHCIIEKTA JICKIMH KOHCIICKTOB.
U y4. TOCOOHH.
1
IloaroroBka k
1ab0pPaTOPHBIM 3ammra
paboTaM; pemienue| J1abOpaTOPHBIX
JIOMAITHUX 3a/1a4; pabot; cnaga
12 TuHameckue MOATOTOBKA K JIOMAIIIHUX 33]1a4; OIIK-1.1,
' 2 1 /11 1 JKCHpecc — JKC-TIpece — OIIK-1.2,
TPUHLUITEI MEXaHUKH
KOJUIOKBUYMaM,; KOJIJIOKBUYMBI, OIIK-1.3
eimonHeHne V13, cnaga MJ13.
IIpopaboTka ITposepka
KOHCIEKTa JICKIUH KOHCIIEKTOB.
U y4. Hocoouii.




IToxroroBka k
1a60PaTOPHBIM
paboTtam; pelieHue
JIOMAIIIHHX 3a/a4;

Samura
11a00paTOPHBIX
pabort; cnaya

" y4. TocoOuii.

13  3akoms  coxpancHus MMOJrOTOBKA K JIOMAIITHUX 3a7a4; OIIK-1.1,
2 1/11 9KCHpecc — 9KC-TIpece — OIIK-1.2,
pusiieckux BetwamH KOJJIOKBUYMaM; KOJIJIOKBUYMBI, OIlK-1.3
BeimostHeHue NJ13. cnaga UJ13.
IIpopaboTka ITposepka
KOHCIEKTa JICKIU KOHCIIEKTOB.
U y4. HOCOOHH.
IloaroroBka k
11a00paTOpHBIM 3amura
pabotam; pemeHne| 1a00paTOPHBIX
JIOMAIITHUX 3a/1a4; pabot; cnaua
MOATOTOBKA K JIOMAIIHUX 3a]1a4; OIIK-1.1,
1.4 luHamMKKa TBEpJOTO Tela 2 1 JKCIpece — JKC-TIpecc — OIlK-1.2,
KOJJIOKBUYMaM; KOJJIOKBUYMBI; OIIK-1.3
BeImostHeHUE MJ13. cnava MJI3.
ITpopaboTka ITposepka
KOHCIEKTa JICKIUH KOHCIIEKTOB.
U y4. nocobuil.
ITogroroBka k
n1abopaTopHBIM 3amura
pabotam; perieHre| 1abOpaTOPHBIX
JIOMAIITHUX 3a/1a4; pabort; cnaua
IIOATOTOBKA K JIOMAIIHUX 3a]1a4; OIIK-1.1,
1.5 KosebaHus 1 BOJHEI 2 1 JKCIIPEcc — 9KC-IIpece — OIIK-1.2,
KOJUTOKBHYMaM; KOJUTOKBUYMBI; OIlK-1.3
BbInosHeHue N/J13. cnaua MJ13.
IIpopaboTka [IpoBepka
KOHCIIEKTA JICKIMH KOHCIICKTOB.
U y4. TOCOOHH.
Hroro no pazaeny 10 5/31
2. MonexynsapHas ¢usuka H"
TEPMOANHAMHKA
Iloaroroska k
n1a00paTopHBIM 3amura
pabotam; pemenue| J1abopaTOPHBIX
JIOMAIITHUX 3a/1a4; pabort; cnaua
2.1 MOATOTOBKA K JNIOMAIIHUX 3a]1a4, OIIK-1.1,
MonekymsipHO-KuHeTH4Yeckas | 1 2 /11 JKCIIpece — 9KC-TIpece — OIIK-1.2,
TeopHs HICANTbHBIX Ta30B KOJUTOKBHYMaM; KOJUIOKBUYMBI; OIIK-1.3
BeinoHenue N/J13. croaua MJ13.
IIpopaboTka [IpoBepka
KOHCIIEKTA JICKIMH KOHCIICKTOB.




IToxroroBka k
1a60PaTOPHBIM
paboTtam; pelieHue
JIOMAIIIHHX 3a/a4;

Samura
11a00paTOPHBIX
pabort; cnaya

" y4. TocoOuii.

IMOJArOTOBKA K JIOMAIITHUX 3a7a4; OIIK-1.1,
2.2 OCHOBBI TEPMOANHAMUKH /11 9KCIIPECcC — JKC-IIpece — OIIK-1.2,
KOJJIOKBUYMaM; KOJIJIOKBUYMBI, OIlK-1.3
BeimostHeHue NJ13. cnaga UJ13.
IIpopaboTka ITposepka
KOHCIIEKTa JISKIUH KOHCIIEKTOB.
U y4. HOCOOHH.
IloaroroBka k
11a00paTOpHBIM 3amura
pabotam; pemeHne| 1a00paTOPHBIX
JIOMAIITHUX 3a/1a4; pabot; cnaua
23 PeabHbIC raseL, MOATOTOBKA K JIOMAIIHUX 3a]1a4; OIIK-1.1,
. 1 9KCIpecc — JKC-TIpecc — OIlK-1.2,
JKUJIKOCTH M TBEPIIBIE TeTa . .
KOJJIOKBUYMaM; KOJJIOKBUYMBI; OIIK-1.3
BeImostHeHUE MJ13. cnava MJI3.
ITpopaboTka ITposepka
KOHCIEKTa JICKIUH KOHCIIEKTOB.
U y4. TIOCOOHH.
Hroro no pazneny 321
3. DIEKTPUYECTBO U MarHeTU3M
IloaroroBka k
1ab0paTOPHBIM 3ammra
pabotaM; pemienue| J1abOpaTOPHBIX
JIOMAITHUX 3a/1a4; pabot; cnaga
MOATOTOBKA K JIOMAIIIHUX 33]1a4; OIIK-1.1,
3.1 DnekTpocTaTruka /11 JKCHpece — JKC-TIpecc — OIlK-1.2,
KOJUIOKBUYMaM,; KOJIJIOKBUYMBI, OIIK-1.3
BeImosTHeHUE MJ13. cnava MJI3.
ITpopabotka ITposepka
KOHCIEKTa JICKIUH KOHCIIEKTOB.
U y4. TIOCOOHH.
1
ITogroroBka k
n1a00paTopHBIM 3amura
pabotam; pemenue| J1abopaTOPHBIX
JIOMAIITHUX 3a/1a4; pabort; cnaua
3.2 HocTosHHbL MOATOTOBKA K JNIOMAIIHUX 3a]1a4, OIIK-1.1,
. /11 JKCIpecc — JKC-TIpece — OIIK-1.2,
INEKTPUIECKUN TOK
KOJUIOKBHyMaM; KOJUTIOKBUYMBI; OIIK-1.3
BeinosHenue NJ13. croaua MJ13.
IIpopaboTka [IpoBepka
KOHCIIEKTA JICKIMH KOHCIICKTOB.




TToaroroBka k

" y4. TocoOuii.

1a60PaTOPHBIM 3amuTa
pabotam; perieHre| 1a0OPaTOPHBIX
JIOMAIITHUX 3a]1a4; pabot; cnaya
IMOJArOTOBKA K JIOMAIITHUX 3a7a4; OIIK-1.1,
3.3 MarnutHOe mome /11 9KCIIPECcC — JKC-IIpece — OIIK-1.2,
KOJJIOKBUYMaM; KOJIJIOKBUYMBI, OIlK-1.3
BeimostHeHue NJ13. cnaga UJ13.
IIpopaboTka ITposepka
KOHCIEKTa JICKIU KOHCIIEKTOB.
U y4. HOCOOHH.
IloaroroBka k
11a00paTOpHBIM 3amura
pabotam; pemeHne| 1a00paTOPHBIX
JIOMAIITHUX 3a/1a4; pabot; cnaua
34 ) eKTPOMATHHTHAA MOATOTOBKA K JIOMAIIHUX 3a]1a4; OIIK-1.1,
— JKCIpece — JKC-TIpecc — OIlK-1.2,
KOJJIOKBUYMaM; KOJJIOKBUYMBI; OIIK-1.3
BeImostHeHUE MJ13. cnava MJI3.
ITpopaboTka ITposepka
KOHCIEKTa JICKIUH KOHCIIEKTOB.
U y4. TIOCOOHH.
ITogroroBka k
n1abopaTopHBIM 3amura
pabotam; perieHre| 1abOpaTOPHBIX
JIOMAIITHUX 3a/1a4; pabort; cnaua
35 DEKTpOMATHHTHBIE IIOATOTOBKA K JIOMAIIHUX 3a]1a4; OIIK-1.1,
COICOAHMS 1 BOMHbI JKCIIpecc — 3KCc-TIpecc — OI1K-1.2,
KOJUTOKBHYMaM; KOJUTOKBUYMBI; OIlK-1.3
BbInosHeHue N/J13. cnaua MJ13.
IIpopaboTka [IpoBepka
KOHCIIEKTA JICKIMH KOHCIICKTOB.
U y4. TOCOOHH.
Hroro no pazaeny 3/31
4. Onruka
ITogroroBka k
n1a00paTopHBIM 3amura
pabotam; pemenue| J1abopaTOPHBIX
JIOMAIITHUX 3a/1a4; pabort; cnaua
4.1 DJeMEHTHI MOATOTOBKA K JNIOMAIIHUX 3a]1a4, OIIK-1.1,
TeOMEeTPHIECKON u /11 JKCIIpecc — 9KC-TIpece — OIIK-1.2,
JNEKTPOHHOH ONITHKA KOJUTOKBHYMaM; KOJUIOKBUYMBI; OIIK-1.3
BeinosHenue NJ13. croaua MJ13.
IIpopaboTka [IpoBepka
KOHCIIEKTa J'ICKHI/II‘/II KOHCIICKTOB.




IToxroroBka k
1a60PaTOPHBIM
paboTtam; pelieHue
JIOMAIIIHHX 3a/a4;

Samura
11a00paTOPHBIX
pabort; cnaya

U y4. Hocoouii.

IMOJArOTOBKA K JIOMAIITHUX 3a7a4; OIIK-1.1,
4.2 NnTepdepennus ceera 9KCIIPECcC — JKC-IIpece — OIIK-1.2,
KOJJIOKBUYMaM; KOJIJIOKBUYMBI, OIlK-1.3
BeimostHeHue NJ13. cnaga UJ13.
IIpopaboTka ITposepka
KOHCIEKTa JICKIU KOHCIIEKTOB.
U y4. HOCOOHH.
IloaroroBka k
11a00paTOpHBIM 3amura
pabotam; pemeHne| 1a00paTOPHBIX
JIOMAIITHUX 3a/1a4; pabot; cnaua
MOATOTOBKA K JIOMAIIHUX 3a]1a4; OIIK-1.1,
4.3 Tudpakuus cBera /11 JKCIpece — JKC-TIpecc — OIlK-1.2,
KOJJIOKBUYMaM; KOJJIOKBUYMBI; OIIK-1.3
BeImostHeHUE MJ13. cnava MJI3.
ITpopaboTka ITposepka
KOHCIEKTa JICKIUH KOHCIIEKTOB.
U y4. nocobuil.
ITogroroBka k
n1abopaTopHBIM 3amura
pabotam; perieHre| 1abOpaTOPHBIX
JIOMAIITHUX 3a/1a4; pabort; cnaua
4.4 BzanmoneiicTue IIOATOTOBKA K JIOMAIIHUX 3a]1a4; OIIK-1.1,
3NIEKTPOMArHUTHBIX BOJH C JKCIIPEcc — 9KC-IIpece — OIIK-1.2,
BEIIECTBOM KOJUTOKBHYMaM; KOJUTOKBUYMBI; OIlK-1.3
BbInosHeHue N/J13. cnaua MJ13.
IIpopaboTka [IpoBepka
KOHCIIEKTA JICKIMH KOHCIICKTOB.
U y4. TOCOOHH.
IToaroroBka k
1ab0paTOPHBIM 3ammra
pabotaM; pemienue| J1abOpaTOPHBIX
JIOMAITHUX 3a/1a4; pabot; cnaga
MOATOTOBKA K JIOMaITHUX 3a7a4; OIlK-1.1,
4.5 Tonsipu3arus cBeta 1 JKCIpece — 3KC-TIpece — OIIK-1.2,
KOJUIOKBUYMaM,; KOJIJIOKBUYMBI, OIIK-1.3
eimonHeHne NJ13. cnaga MJ13.
IIpopaboTka ITposepka
KOHCIEKTa JICKIUH KOHCIIEKTOB.




IToxroroBka k
1a60PaTOPHBIM
paboTtam; pelieHue
JIOMAIIIHHX 3a/a4;

Samura
11a00paTOPHBIX
pabort; cnaya

U y4. Hocoouii.

IMOJArOTOBKA K JIOMAIITHUX 3a7a4; OIIK-1.1,
4.6 KsantoBas  mpupoja
A — 1 JKCHpecc — JKC-TIpece — OIIK-1.2,
KOJJIOKBUYMaM; KOJIJIOKBUYMBI, OIlK-1.3
BeimostHeHue NJ13. cnaga UJ13.
IIpopaboTka ITposepka
KOHCIIEKTa JISKIUH KOHCIIEKTOB.
U y4. HOCOOHH.
Wroro no paszneny 421
5. AtomuHas ¢wusuka. Ousmnka
aTOMHOTO f1pa W BIJIEMEHTapHBIX
JaCTHIL
IloaroroBka k
n1a00paTOPHBIM 3amura
pabortam; pemeHne| 1a00paTOPHBIX
JIOMAIITHUX 3a/1a4; pabot; cnaua
5.1 Teopus aToMa BOOpONa MOATOTOBKA K JIOMAIIHUX 3a]1a4; OIIK-1.1,
/11 JKCHpece — JKC-TIpecc — OIlK-1.2,
o bopy . .
KOJJIOKBUYMaM; KOJJIOKBUYMBI; OIIK-1.3
BeimostHeHUEe MJ13. cnava MJI3.
ITpopaboTka ITposepka
KOHCIEKTA JICKIIUH KOHCIIEKTOB.
U y4. TIOCOOHH.
IToaroroBka k
nabopaTopHBIM 3amura
paboram; pemenue| J1rabopaTOPHBIX
JIOMAIITHUX 3a/a4; pabort; cnaua
52 OCHOBEI KBAHTOBOG IIOATOTOBKA K JIOMAIIHUX 3a]1a4; OIIK-1.1,
1 1 9KCIIPEcc — 9KC-IIpece — OIIK-1.2,
TEOPHUH aTOMOB
KOJUTOKBHYMaM; KOJUTOKBUYMBI; OIlK-1.3
BbInosHeHue NJ13. cnaua MJ13.
IIpopaboTka [IpoBepka
KOHCIIEKTA JICKIMH KOHCIICKTOB.
U y4. TOCOOHH.
IToaroroBka k
1a0opaTopHBIM 3amura
paboTaM; pemienue| J1aboOpaTOPHBIX
JIOMAITHUX 32124, pabot; cnaya
MOATOTOBKA K JIOMaITHUX 3a7a4; OIlK-1.1,
5.3 ®uznka aTOMHOTO s71pa /11 JKCIpece — 3KC-TIpece — OIIK-1.2,
KOJUIOKBUYMaM,; KOJIJIOKBUYMBI, OIIK-1.3
eimonHeHne V13, cnaga MJ13.
IIpopaboTka ITposepka
KOHCIEKTa JICKIUH KOHCIIEKTOB.




IToxroroBka k
1a60PaTOPHBIM
paboTtam; pelieHue
JIOMAIIIHHX 3a/a4;

Samura
11a00paTOPHBIX
pabort; cnaya

IMOJArOTOBKA K JIOMAIITHUX 3a7a4; OIIK-1.1,
5.4 DneMeHTapHbIE YaCTULIBI 1 1,2 9KCIIPECcC — JKC-IIpece — OIIK-1.2,
KOJJIOKBUYMaM; KOJIJIOKBUYMBI, OIlK-1.3
BeimostHeHue NJ13. cnaga UJ13.
IIpopaboTka ITposepka
KOHCIICKTa JICKIIU#|  KOHCIEKTOB.
U y4. HOCOOHH.
Htoro no pasaeny 7 3 321 | 5,2
HWroro 3a cemectp 36 18 |18/12M1] 32,2 9K3aMeH
Wroro no nucuumnnune 36 18 ([18/121] 32,2 9K3aMEH




5 O0pa3oBaTte/ibHbIE TEXHOJIOTHH

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

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

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

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

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

2. ®opMbl yU€OHBIX 3aHATHH C HCIIOJIB30BAaHUEM TEXHOJIOTHH TPOOIEMHOTO O0yUCHHS:

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

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

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

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

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

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

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

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

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

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

a) OcHoBHas TUTEpaTYypa:

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

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



978-5-16-101026-6

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

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

0) lonoJiHMTEILHASA JIATEpaTypa:

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

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

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

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

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

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

B) MeToauyeckue ykasaHus:

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

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

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

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

r) [Iporpammuoe obecneuenue u UHTepuer-pecypceni:

IIporpammHoe o0ecnieuenune

Haumenosanue I1O Ne noroBopa Cpoxk neiicTBuS TUIICH3UN
MS Windows 7

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




MS Windows 7

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

MS Office 2007 |y, 135 1117.09.2007 GeccpodHo
Professional

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

IIpodeccnonanbHbie 0a3bl JaHHBIX U HHPOPMALMOHHbIE CIIPABOYHbIE CUCTEMbI

HasBanwue kypca CchplIKa

Nudopmannonnas cucrema - EamHOE OKHO AOCTyma K URL: http://window.edu.ru/
H(OPMAaLIMOHHBIM pecypcam

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

DrexkTpoHHas 0a3a mepuoauveckux m3maHuii East View

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

9 MaTtepHaJIbHO-TEXHHYECKOE o0ecneueHne TUCHUTLIHHBI (MOLYJIs1)

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




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

Yyebnas ayautopuss Uil TpOBeACHHS JabopaTopHbIX paboT: JlabopaTtopus
«MexaHukay:

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

10. mucroner,

11. mastauk O6epOeka,

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

13. nabop npyxuH.

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

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

16. MepuTenbHBIN HHCTPYMEHT.

O©CoOoO~NO O WN -

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

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

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

3. JJabopaTopHas ycTaHOBKA JIJIsl H3y4eHUS (Da30BBIX TIEPEXOJIOB.

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

5. JlabopaTopHas ycTaHOBKa Ju1s K03 PUIlMeHTa TOBEPXHOCTHOTO HATSKEHMSL.

6. )KuJIKOCTHBIN MAaHOMETD.

7. Hacoc lllunna.

8. Bapomertp.

9. DnekTpuyeckas neyb.

10. ITpoGupka ¢ mapapuHOM.

11. TTupomerp.

12. HaGop pamoxk.

13. KanopumeTpsl.

14. TepmomeTpsl.

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

1. JlaGoparopHast yCTaHOBKa JIsi OIpPENENIECHUS AUIIEKTPHUECKYIO IMPOHUIIAEMOCTb
CpEeJbL.

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

3. JlaGopaTtopHasi yCcTaHOBKa JJIsi W3MEPEHUS COMPOTHBICHHA C IOMOIIBIO MOCTa

\/rxrmoamarra



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

5. JlabopatopHas ycTaHOBKa JUIsl CHSTHS  BOJITAMIEPHON  XapaKTEPUCTUKHU

IMOJYIIPOBOJHUKOBOT'O ANO/J14A.

JIMH3BI.

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

10. YacToromep.

11. KonneHcatopsl.

12. Karymika HHIyKTUBHOCTH.

13. Mukpoamiepmerp.

14. TuonpbL.

15. Mara3uH eMKOCTEH.

16. Tenedon.

17. Peocrartsl.

18. Peoxop.

19. HaGop conpoTuBieHui.

20. Mara3uHbl CONPOTUBIICHUH.

21. 'anpBaHOMETp.

22. AMmiepMeTpsl.

23. BonbT™MeTpHI.

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

2. MUKpPOCKOIIBI.

3. CTekJIsTHHbIE TUTACTHHKH.

4. Habop nuHs3.

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

7. ludpakunoHHast pereTka.

8. [Monsiprckon ¢ HAOOPOM U3ydaeMBbIX Tell.

9. CiekTpockorr.

10. HaGop cniekTpasibHBIX TPYOOK.

11. MepuTenbHbIN HHCTPYMEHT.

VYuebHas aynuTopHs s MpoBeieHHs JabopaTopHbIX paboT: JlabopaTopust «AToMHas 1

aepHast Gu3NKa»:

1. JlaGopaTopHasi yCTaHOBKa JUIsl M3y4EHHs CHEKTpa aToMa BOJOPOJa U ONpeAeieHus

nocTostHHOM Punbepra.

2. JlaGopaTtopHasi yCTaHOBKa JJIsi OINpPEAEICHUS LIMPUHBI 3alPELICHHON 30HBI

MOJIYTIPOBOJTHUKOB.

3. MonoxpomaTopsl YM-2.

4. BonopoHas TazopaspsiiHas TpyoKa.

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

7. Jo3umertp - paauomerp PKC.107.

8. Habop coeid.

9. Jlazep JII'-56.

10. Hlenb ¢ mepeMeHHOH IMTUPHHOM.

11. ®dotosnement CLIB-4.



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

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

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

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



6 YueOHO-MeTOaUYECKOEe ol0ecrnmedyeHue CaMOCTOATENbHONH PpPadoThI
o0yuaromuxcs

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

[Tpu m3yueHUM Kypca (U3MKU TPUMEHSIOTCS CJICAYIOIINE OIEHOYHBIC CPEICTBA IS
TEKYILIEro KOHTPOJIs YCIIEBAEMOCTH W NPOMEKYTOUYHOM aTTeCTallMM IO WTOraM OCBOECHUS
JUCLIUILINHEL:

. MUCbMEHHBIE OTUYETHI MO Ja0OPATOPHBIM paboTaM U HX 3aLIUTa;

. pe3ynbTaThl  peHIeHUS  KOHTPOJBHBIX  pabor, W3, tectupoBaHus u
JKCIIPECC-KOJUIOKBUYMOB.

Bomnpocsl k 3k3aMeHy 110 Kypcy «Pu3zuka

MEXAHHKA

1. OcHOBHBIE TOHATHS KHHEMAaTHKM: MaTepHalbHas TOYKA, CHCTEMa OTCYETa, TPAeKTOpus, IyTb,
nepeMenieHye, pajanyc-BeKTop, CKOPOCTh, YCKOPEHHE.

2. IlpsmonuHeiiHOe paBHOMEPHOE, pPAaBHOMEPEMEHHOE (PaBHOYCKOPEHHOE, paBHO3aMEAJICHHOE)
JIBIKEHHE. Y pPaBHEHUS IBHKECHHS U CKOPOCTH.

3. KpuponuneitHoe mABWkeHue. J[BmKeHHWE TOYKH TI0 OKpPYXXHOCTH. JIWMHEHHBIE W  YIJIIOBBIE
XapaKTepUCTUKHU Takoro JBWKeHHA. KuHemaTnka BpallaTeIbHOTO MABIKEHUS: OIpeNeleHrne |
MIPUMEPBI BPAIATENBHOTO ABW)KEHHUS, CBSA3b MEXKIY YIJIOBOM M JMHEWHOH CKOpPOCTBIO, YTIIOBOE
ycKopeHue, (opMyna yriioBOro myTH.

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

5. Tlepssrit 3axkon HerotoHa. Bropoit 3akon Herotona. Tperwii 3akoH Heiorona. Ux mposBienune B
MIpUPO/IE.

6. Cubsl B MExXaHHKe: CHJa TATOTCHHUS, CHJIa TSDKECTH, BEC, CHjla YNPYTrOCTH, CHUIa TPEHHs MOKOS M
ckonbkeHus. CHibl CONMPOTHBICHHWS TAa30BBIX M JKHIKHX cpeld. CHIBl KOHCEpBAaTHUBHBIE U
HEKOHCEPBAaTUBHBIC. 3aKOH COXPAaHEHHUS HMIIyJbCcAa. YNOPYTHMA W HEYNpPYTHid, LEHTPaIbHBIA U
HELEHTPAJIBHBIN yJap mapoB. PeakTuBHOE IBUKEHHE.

7. Omueprusi u pabora. Mexanuueckass pabora u 3Heprus. PabGora cuibl ynpyroctu. Paborta cuisl
TsokecTd. Pabota, coBepiiaemas mpu TOpMOxeHUH. [lonsi moTeHuManbHBIE W HE MOTCHUUAJbHBIE.
IloTennmanbHas, KWHETUYECKAs U MOJIHAS MEXaHUYECKasi SHEPTUU CUCTEMBI TeJl.

8. OcHOBHBIEC MOHATHSI BpaIATEIHHOTO JIBMKEHUs (a0COJTIOTHO TBEPJIOE TEJO, IEHTP Macc (MHEPLUH),
YIIJI0Basi CKOPOCTh, YTIIOBOE YCKOPEHHE, MOMEHT CHJIbl, MOMEHT HHEPLIUH).

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

10. 3akoH coxpaHeHHMs MOMEHTa KOJIMYECTBAa ABIKCHMS (MMITyJbca). AHAIOTHS MEXAY BEIHYMHAMH,
XapaKTepU3YIOINUMU MOCTYATENBHOE U BPAIaTEbHOE JBH)KEHUSI.

11. IlonsTHE NaBIEHU B KUAKOCTIX U razax. 3akoH Ilackamns. ['unpocraTuueckoe ypaBHEHHE U CIIEICTBUS
U3 HeTro. ApXHMMeI0Ba CHIIa.

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

13. JlBwxkeHue BsA3KOW JkuAKocTH. [IpuMeHeHue 3akoHa bBepHyiM M 3aKOoHAa COXpPaHEHHS MOMEHTA
KOJTMYECTBA JIBIDKCHUS K cTannoHapHOoMy NoToKy. @opmyna Crokca. Ypasaernue [lyazeis.

14. Onpenenenre Ko1e0aTeIbHOTO ABIKEHUS. Y CIIOBUS BOSHUKHOBEHHS KOJIEOATETBHOTO IBMYKEHHSL.

15. IuddepenumansHoe ypaBHEHHE CBOOOJHBIX KoieOaHWH. XapaKTepUCTUKA TapMOHUYECKUX
KOJIe0aHMIA.

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

17. BonnoBoe nBmxkenue. OmnpexnencHue BoOJHBL (OOpa3oBaHHE MOMEPEYHBIX U TPOJOIBHBIX BOJH.
XapakTeprucTHKa BOJHOBOTO [IBIKEHHs. YpaBHeHHe Oerymield BoiHBL IlapameTrpsl BOJHOBOTO
JIBUKECHMSL.

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

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

MOJIEKYJISIPHASA ®PU3UKA U OCHOBbI TEPMOJANHAMUKHU

OCHOBHBIC MOJIOKCHUS MOJICKYJIIPHO-KUHETHUYECKOUM Teopuu. ONbITHBIE (DAKTHI, JISKAIHE B OCHOBE
MKT. ITonsTre uaeanbHOro ra3a. XapakTepUCTUKH HICaTIbHOTO rasa.

OcHOBHOE ypaBHEHHE KHHETHYECKOW Teopur ra3oB. OCHOBHBIE Ta30BbIE 3aKOHBI. Y paBHEHHE
COCTOSTHISI HIIANTbHOTO Ta3a. Y HUBepcaabHas ra30Bast MOCTOSHHAS U €€ (PU3NIECKHA CMBICTT.

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

TlepBoe Ha4yanO TEPMOJUHAMUKH.

Pacuer paboTel raza mpu uzomnpoueccax. TemmoeMKocTb Ta3oB. AnnabaTHBIN Tpolecc. YpaBHEHHE
IlyaccoHa.

Bropoe nauano tepmomuHamuk. [TorsTre 00 SHTpOIHH.

Hukn Kapuo u ero KIT/.

TepMoarHaMU4ECKOE ONPEAeIEHUE TEMIIEPATYPHI.

OTKIIOHEHHUE peaTbHBIX Ta30B OT 3aKOHOB HICALHOTO Ta3a. Y paBHeHHe BaH-nep-Baanansca. 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.

CtpyKTypa KpUCTAIUTMYECKUX U aMOP(HBIX Tes. Ou3mdeckre CBOWCTBA KPUCTAIIIOB.

Hedopmanust TBepAbIX Tel. TemIoeMKOCTb TBEPIBIX Tedl.

Huarpamma cocroanuil. TpoliHag Touka.

SJIEKTPOJJMHAMMUKA

OcCHOBHBIE MOHATHS ANEKTPOCTATUKU. B3anMoneiicTBIe 3apsAa0B. 3aKOH KyJIOHA.
ONEeKTpOCTaTUYECKOE TOJIE U €r0 XapaKTepUCTHKH. [IpHMHIMI CyNeprno3uIK 3IeKTPOCTaTUIECKUX
nojei. OZHOPOIHOE U HEOAHOPOJHOE HIEKTPOCTATHYECKOE T0NE. DIEKTPOEMKOCThb. KoHaeHcaTopsl.
OHeprus MEeKTPUUECKOTO MOJIs TNIOCKOT0 KOHEHCaTopa.

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

Onextpuueckuii TOK. OCHOBHBIE JIEMEHTHI U XapaKTEPUCTUKU SJIEKTPUUECKUX LIETIEH.

3akoH OMa B BeKTOpHOH (opme. 3akon Oma sl yuacTKa HenH U Ui 1enu, coxepxameit D/C.
PasBerBienHble 3nexkTpuueckue nenu. [pasuno Kupxroda.

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

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

IIpupoaa JIEKTPUYECKOTO TOKA B BaKyyMe. SIBIeHNE TEPMOIIIEKTPOHHOW SMHUCcCHH. JIaMIIOBBINA U0z,
TpuOX. DIIEKTPOHHO-IIy4eBas TpyOKa.

IIpupona snexkTpuyeckoro Toka B razax. HecaMocTOSITENbHBIN 1 CAMOCTOSITETBHBIN Ta30BbIE pa3psbl.
IIpuMeHeHnEe 2NEKTPUYECKOW UCKPBI, IyTH, TICIOLIETO pa3psia. Y CTPOHCTBO M IMPUHLMUI ACHCTBUS
AIIEKTPUIECKOro HUIbTpa

IIpupona 3nexTpUYECKOrO TOKA B >KHIKOCTSIX. MeEXaHU3M 3JIEKTPUYECKOW TUCCOLMALMM. 3aKOHBI
anexTpoun3a. [Ipumenenue snexkrponsa.

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

CrnencTBug M3 OCHOBHOTO 3aKOHA dJIEKTpoMarHeTu3Mma. BUTOK ¢ Tokom B MarHuTHOM moje. Cuia
Awmrepa. [TpuHIIMT paboOTHI AIEKTPOABUTATEINS.

I'mnoreza Awmmepa. MarHuTHbele CBOMCTBa BemlecTBa. JlMaMarHeTWKH, IapaMarHeTHKH U
¢deppomarnetuku. [locTossHHBIE MAarHUTBL. MarHuTHOE 10JIe 3eMJIH.

OmnpiTer @apajesi. 3aK0H AMEKTPOMArHUTHON MHIYKIIHH.

Brinyxaennsle anekTpudeckne kojedanus. [lepeMeHHbIN TOK. XapaKkTepUCTHKH IEPEMEHHOTO TOKa.
NMnenanc. AKTUBHOE U pEaKTUBHOE CONPOTUBIIEHMS.
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SIBnenne camonHAYKINU. UHAYKTUBHOCTD. DHEPTHS MATHUTHOTO TOJIST KOHTYPa C TOKOM.
3axon OMa [J1s1 TOC/IeIOBATENbHOM e IepeMEHHOro ToKa. Pe3oHaHc HampspKeHus!.
TpanchopMaTop u ero NpakTUIECKOe UCTIOIb30BAHNUE.

KonebaTenbHbiit KOHTYp U ero Xapakrepuctuku. ®@opmyna TomcoHa.

AHTeHHA. DJIEKTPOMarHATHEIC BOJIHEI M UX CBOMCTBA. [IpuHITNTT pagnocss3u. Pagnonokarus.

I'EOMETPHYECKAS, BOJTHOBAS U KBAHTOBAS OIITUKA

3akoH ocBeweHHOCTH. PoToMeTpusi. CBETOBbIE EAUHUIIBI H3MEPEHUS.

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

[Toctpoenne n300pakeHus B 3epkaiax u B inH3ax. @opmyna nuu3el. OnTudeckas cujia JIUH3bIL.
Korepentnsie wucrounuku cBera. Ombir Onra. bunpusma ®@penens. Komsna HeroToHa.
Hutepdepenius B TOHKUX TUIeHKaX. [I[pocBeTiieHre ONTHKH.

CymHocTh  audpakuuu  cBeta. JludpaknuoHHas KapTHHA W YCJIOBHS €€ BO3HHUKHOBEHHUSI.
JudpakroHHas pererka 1 ee XapaKTepHUCTUKY.

EcrecTBeHHBIN U nonspu3oBaHHbI cBeT. [lonepeunslii xapaktep cBeToBOM BOJHBL. llonspuzarop.
Amnanu3zarop. 3akoH Mainroca. [Tonspuszanus npu otpaxeHnuu. 3akoH bproctepa.

Hucnepcust ceera. HopManbHast U aHoMmanbHas aucnepcus. JucnepcuoHHbId cnekTp. CpaBHEHHE
JUCTIEPCUOHHOTO CIIEKTPa ¢ TUPPAKIUOHHBIM ClIeKTpoM. CIIEKTPOMETPHI M UX UCTIOJIb30BAHHE.
XapaKTepUCTHKH TEIIIOBOTO M3nyueHus. [lonstue abcomorHo yepHoro Tena. OObsICHEHUE XapaKkTepa
TEIUIOBOTO M3ITyueHus. 3akonsl Ctedana-bonpnmana n Buna.

I'unotesa IInanka. KBanT cBera.

Omnpitel CtoneroBa. 3akoHbl poroddderra. Dopmyra DHHIITEHHA.

Wsmepenne ckopoctu cBera. Ilocrymarel CTO. CneactBusi u3 moctyiatoB CTO. DnemeHTbI
PENATUBUCTCKON MEXaHUKH.

ATOMHASA ®PU3UKA U PU3UKA DJIEMEHTAPHBIX HACTUL]

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

CrpoeHre »JJIEKTPOHHOM OO0OJIOUKH CJIOXKHBIX aToMoB. [lepuognueckas cucTemMa 3JEMEHTOB
Menneneesa. [Ipunnun [aynu.

EcTecTBeHHas painoOaKTUBHOCTh. BUIBI pailoakTUBHOIO pacmaja. 3aKOH paJiHOaKTHBHOIO pacmaja.
Ilepuon nosypacnana.

SnepHble peakuuu. DHEPreTUYECKUM BBIXOI ANEpHBIX peakuuil. JleneHue Tsokenbix siaep. CunTes
JIETKUX siep. Vcrone30BaHue SIEpHON SHEPTUU.

DJieMeHTapHbIe YaCTHUIIbI. AHTHYACTUIBI. AHHUTIIALUA. OObsiCHeHHE OeTa- pacraja.

IIpumepsl M CBOMCTBA 3JIEMEHTApPHBIX 4YacTULl. Buabl B3aMMOACHCTBUS MEXIY 3JIEMEHTAPHBIMU
YaCTHUIIAMH.

Bonpocs! k 3kcnpecc-KoJIOKBUYMY

BBeaenue
. Uto Ha3bIBAIOT (GPU3NIECKON BEMHUIMHON?
. UeM xapaxrepusyeTcs pusnueckas BenduHa?
. [lepeuncuTh CHMBOJIBI OCHOBHBIX (PM3UUCCKUX BEITHUNH.
. Uto Ha3bIBAIOT (PU3UIECKUM 3aKOHOM?
. Kak 3amaercs o0acTh mpuMEHUMOCTH (PU3HYECKOTO 3aKOHA?
. Kakue 3akoHbI pu3uky Ha3pIBalOT yHIAMEHTATHHBIMU?
. Uto Ha3pIBAIOT (PU3UIECKON MOJEITHIO?
. Kakue 3akoHOMEpHOCTH HA3BIBAIOT SMIIUPUIECKUMU ?
9. Kakue ABIeHUS HAa3bIBAIOT MAKPOCKOMUYECKUMU? MUKPOCKOTUYECKUMU ?
10.Kak onpenensercst coctosiHue GU3NIECKON CUCTEMBI?
11.Kak onucaTh M3MEHEHHE COCTOSIHUS CUCTEMBI?

01N N kA W —



KunemaTuyeckue npeacTaBjieHUs] MEXaHUKH
12.Kakve aBmKeHUS HA3hIBAIOT HEPEIATHBUCTCKUMU? PeIITHBUCTCKAMI?
13 B uem 3akimovaercst GyHIaMEHTATBbHOCTh 3HAUEHUs] CKOPOCTH CBETa B Bakyyme?
14. Korna v mouemMy HapyIaeTcs 3BKJIUA0BOCTh MUPOBOTO IIPOCTPAHCTBA?
15.Kakune nBrkeHUs HAa3bIBAIOT KBAHTOBBIMU?
16.UT0 Ha3bIBAIOT CHCTEMOI oTCUeTa?
17.Kakoe Teno Ha3bIBaIOT CBOOOJHBIM?
18.[Ipuatun uHepuun [ anmes.
19.I1IpuMeps! HHEPIUAIBHBIX CHCTEM OTCUETA.
20.ITpuunHBl OTKJIOHEHUSI OT MHEPIHAIBLHOCTH (B CHCTEMaX OTCYETa C KOOPIWHATHBIMH OCSIMH,
JKECTKO CBSI3aHHBIMHU C 3eMJICH).
21.IIpuHITUTT OTHOCUTEIIBHOCTH.
22.0065acTh MPUMEHUMOCTHY TIPUHITUIIA OTHOCUTEILHOCTH.
23.B 4eM 3akiouacTcs MHBAPHAHTHOCTH (PU3NYECKUX 3aKOHOB?
24 Kakumu mipeodpazoBadmssMu MokHO oryanTs MCO otHOCcHTeNnpHO ricxoaHoi MCO?
25.Y10 HA3BIBAIOT MAaTePHATBHON TOYKOH (YaCTHIICH)?
26.Yto nazeiBator ATT?
27.YTo 3HaYNT OMHCATh ABIKEHUE (PU3HUECKON CUCTEMBI?
28.YTo HA3BIBAIOT YMCIIOM CTENeHeH CBOOOABI (PM3NIECKON CHCTEMBI?
29 Kak onucath MOJI0KEHUE YaCTUIIBI B MIPOCTPAHCTBE?
30.Yemy paBHO 4MCIIO cTeneHel cBo0o bl yacTuiel? ATT?
31.3aK0H IBUKEHUS YaCTULIBIL.
32.YT0 Ha3bIBAIOT TPACKTOPHEH YaCTUIII?
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.CBsI3b CEKTOPHOI CKOPOCTH C JTUHEHHOM.
39.Yto xapakTepu3yeT U3MEHEHHE HallpaBJICHUs YTIIOBOr0 MepeMeneHus?
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 HOPMAJIbHYIO U TAHTEHIIHATBLHYI0 KOMIIOHEHTHI?
45.TloHATHE YTIOBOTO YCKOPEHHUSL.
46.1IpeobpazoBanus [ anmes.
47.CnenctBus npeodpasoBanumii ['amuies.
48.B 4eM OrpaHUYEHHOCTh FAIMIICEBCKUX MPEACTABICHUN O CBOMCTBAX MIPOCTPAHCTBA U BpEMEHU?
49 ITloctynat DUHIITEHHA.
50.Kakoe Bpemsi Ha3bIBalOT COOCTBEHHBIM?
51.9¢dekT nopeHueBa COKpaLICHUS THHBL.
52 Ipunnun coorBeTcTBUsA bopa.
53.IlpeobpazoBanus JlopeHa.
54.CnenctBus npeodpazoBanuii JlopeHua.
JuHaMudecKne MPUHIUIBI MEXaHUKH
55.Kak onpeieanTb COCTOSHUE YaCTULIbI B KIIACCHUECKOM (PHU3HKE? CUCTEMBI YaCTHUIL?
56.YpaBHEHUS ABMKCHUS KIACCUICCKON MEXaHUKH.
57.YcnoBue onpeneneHus OOMIEro pelieH!s] YpaBHEHHS JIBUKCHUS KIIACCHUECKOW MEXaHUKH.
58.2¢ ekt 3ama3apiBaHus B3aUMOICHCTBUH.
59.Kakas cuctema 9acThIl Ha3bIBaeTCsI N30JIUPOBAHHOMN ?
60.YTo Ha3bIBAIOT UMITYJIECOM YaCTULIBI?
61.3akoH coxpaHEeHHs UMITyJIbCa.
62.YT0 Ha3BIBAIOT CHJIOHN, ICUCTBYIOMIEH HA YACTHITY?
63.3aK0H MapHOCTH B3aUMOJICHCTBUSI.
64.YT0 Ha3bIBAIOT IEHTPOM Macc (MHEPIHH)?
65.3aK0H coOXpaHEHHUs IIEHTPa Macc.
66.3aK0H aJIUTUBHOCTHA MACCHI.



67.IMITyJIbC PEISITHBUCTKOMN YaCTHIIEL.
68.Bupl pyHIaMEHTaIbHBIX B3aMMOACHCTBUI.
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 CUJIBL.
76.I1pupoaa Topmossiiero 3¢ dhekra.
77.3akon Kynmona — AMOHTOHa.
78.IToHsITHE MEXaHUYECKOH PaOOTHI.
79.YT0 Ha3pIBAIOT Mpoueccom?
80.Kaxue cuibl Ha3bIBaIOT NOTEHIUAIBHBIMU?
81.IToHsATHE TOTCHIINATLHOW YHEPTHH.
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.CooTBeTCTBHE  3aKOHOB  COXpaHeHHA  (PU3MYECKHX  BEIMYWH  IpeoOpa3oBaHHSIM

(byHAaMEHTaIbHON CUMMETPHH.
87.3aK0H COXpaHEHHUS UMITYJIbCA.
88.3aKk0oH coxpaHEeHUs SHEPTHHL.
89.YpaBHeHus I'amunpToHA.
90.Dusnueckuit cMbIcI ypaBHeHUH ['aMuibTOHA.
91.2Heprust CBOOOHON PEIATUBUCTCKON YaCTHIIBI.
92.2OHeprust HepeNATUBUCTCKON CBOOOHOMN YaCTHIIEI.
93.2Heprust MOKOs YaCTHUIIBI.
94 KuneTtnueckas 3HepTus peIsTUBUCTCKON YaCTHUIIBI.
95 .Kunetuueckas 3Heprusi HEPEIITUBUCTCKOM YACTULIBI.
96.2Heprus peaITUBUCTCKON YaCTUIIBI BO BHEITHEM MOJIE.
97.OHeprust HepeNATUBUCTCKOM YaCTUIBI BO BHEIITHEM TIOJIE.
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.
HexkoTopsble npuMeHeHNs 3aKOHOB MEXaHUKH
104.Cuna Jlopenua.
105.3amaya nByx Ten
106.YTo Ha3BIBAIOT MPUBEICHHOI 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 CTOJKHOBEHHE HA3BIBAIOT SHIOTCPMHUUECKIM?
113.Kakoe CTONKHOBEHHE HA3bIBAIOT SK30TEPMUUIECKUM?
114.YpaBHenune Memepckoro.
115.®opmyna Llnonkosckoro.
JAnHamMmuka TBepAOro TeJia

116.YpaBuenne nermxenus rieatpa macc ATT.
117.Kax onpenenuts cuity, AeicTBytomryto Ha ATT?
118.YTo Ha3BpIBAIOT MOMEHTOM HMHEPIIMH TEJIa OTHOCUTEIEHO JAHHOU OCH.
119.Yemy paBna kuHeTHUecKast sHeprust ATT?



120.Teopema llTeituepa.
121.0cHOBHOE ypaBHEHUE THHAMHUKH BPAIaTeILHOTO IBIDKCHHUS.
122.YT1o0 Ha3pIBaIOT MTHOBEHHOH OCHIO BpallleHus?
123.Urto Ha3pIBalOT CBOOOIHOM OChIO BpaIllCHHS?
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 JedopMarueii?
130.3akoH I'yka.
140.B 4em 3akmouaercs pusndeckuid cMpica Moayis FOura?
141.Kakoe siBleHHE HA3BIBACTCS TUCTEPE3UCOM?
142.0OcHoBHBIC BHIBI Hedopmartuii.
143.Yemy paBHa 3HEprus aedopmannn?
144.Yro xapakTepusyeT BeKTop YMoBa?
JABu:keHHe B HeHHepUHAJIbHBIX cucTemax orcuera (HUCO)
145.Yemy paBHa cuna uHepuuu?
146.Kak onpenenuts cuny Kopuonuca?
147 .3amucats 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.YT10 HaA3BIBAIOT IIOTEHIIMAJIOM OIS ?
153.0npenenut CBsA3b MEKIY MOTEHIINAIOM U HAIIPSDKEHHOCTHIO TPABUTAITMOHHOTO TIOJIS.
154.Teopema Octporpaackoro-I'aycca.

Kone6anusi 1 BOTHBI
155.YTo Ha3BIBAIOT OJJHOMEPHBIM KJIACCHYECKUM TAPMOHHYECKUM OCHUAIUISITOPOM?
156.3amucate ypaBHEeHHE ocLuIATOpa B I pepeHnaab-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?

I'maponunaMuka
164.Kaxoe TeueHnue >KUAKOCTH Ha3bIBAIOT JIAMUHAPHBIM? TypOYJIEHTHBIM?
165.Teopema HEPA3PBHIBHOCTH CTPYH.
166.YpaBHenue beprymnu.
167.mmynsc cTpywn.
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

MeToanyeckue peKOMEHAANUYU 10 U3YUYCHHUI0 TeM:
Pazgen 1 «BBenenue»
Llenv usyuenun: oenadenue cmyoeHmamu cucmemou 3Hanuil 00 odouwux uzuyeckux
HOHAMUAX.
H3yuue oannwiii pazoen cmyoeHm 001x4cen:
- 3Hamb:



- obwue Quzuueckue NOHAMUA: ONBIM, UIMEPEHUs, BeTUYUHDI,
3aKOHbl,  00NACMb  NPUMEHUMOCMU  3AKOHO8,  MOOEIU,  IMAUpUYecKue
3aKOHOMepHOCMU, OecKOHeuHO Oonbwias U Mandas 6elUdUHbl, MAaKpo- U
MUKDOAGNIEHUA, COCMOAHUE CUCMeMbl U UBMEHEHUe COCMOAHUA CUCEMbl,
VPasHeHUsl OBUNCEHUST;

- ymemu:

- onepuposams NepeyuUcieHHbIMU Gbllle NOHAMUAMU U MOOerAMU

MeXanuxu;
- g1a0emb:

- HA36AHHbIM Bblule NOHAMULHBIM ANNAPAMOM QU3UYECKUX 3HAHUL

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

— CaMOCTOSITENIbHO HU3YYUTh M 3aKOHCIEKTUPOBaTh Y4eOHBIH MaTepuain
paszaena «Beaenuey, pa3MeIIEHHbIN Ha MTOPTAJE.
Ocoboe enumanue oopamums Ha:

— HeobX00UMOCmb NOO20MOBKU K IKCNPeCcC-KOJLIOKSUYMY.
Jna camokonmpona no pazoeny Heo0X00UM0 omeemums Ha ciedylouiue 60npPocel:

Bomnpocsl Kk 3kcnpecc-KOJUIOKBUYMY
1. Yto Ha3bIBatOT (GU3NIECKOI BETHUNHON?
2. Yem xapaktepusyercs pusnueckas BenuunHa?
Urto Takoe pa3MepHOCTh GU3HUYECKON BETUIHHBI?
Kaxk o6o3Havaercs pa3MepHOCTH?

3. IlepeuncnuTh CHMBOJIBI OCHOBHBIX (PH3MYECKUX BEITHMUUH.
4. Yro Ha3bIBatOT GU3NYECKUM 3aKOHOM?
5. Kak 3agaercst 061acTb MPUMEHUMOCTH (PU3NIECKOTO 3aKOHA?
6. Kakue 3axkoHbl ()M3UKH HAa3bIBAIOT (PyHAAMEHTAIHHBIMU?
7. YUrto Ha3pIBalOT (hu3maeckoi Moenbio? [IpuBenute npumMepbl PU3NISCKIX MOICIICH.
8. Kakue 3aKkOHOMEpHOCTH Ha3bIBAIOT SMIUPUUECKUMU?
9. Kakue siBlieHUs1 HA3bIBAIOT MAaKPOCKONMUYECKMMH? MUKpOCKONTMUYECKUMU ?
10.Kax onpenensercst cocTosiHie (PU3NIECKON CUCTEMBbI?
11.Kak onucaTh N3BMEHEHHE COCTOSHUS CUCTEMBI?

Pa3nen 2 «Kunemamuueckue npedocmaenenus mexaHuxku

Ilens usyuenua: oenadenue cmyoenmamu cucmemoll 3HAHUIL N0 KUHeMamuKe.

H3yuue oannwlit pazoen cmyoenm 00axHCeH:

- 3Hamv: npunyun unepyuu I anunes, NPUHYUN OMHOCUMENbHOCMU, O2PAHUYEHHOCHb
2anuee8CcKUX NpeoCmasieHull O CBOUCMBAX NpPOCMPAHCMEA U  8PeMeHU;  C1e0Cmeus
npeobpazosanuii I anunes u cneocmeus npeobpazosanuii Jlopenya,

- yMemb: onepuposamsv NOHAMUAMU OAHHO20 pazoend U BbINOJHAMbL Npeodpa308aHuUs
T'anunes, npeobpasosanus Jlopenya;

- 61a0emv: NOHAMUUHbLIM aANnNapamom (NpocmpaHcmeo, 6peMsl, O08UNCEeHUe, CUCmeMd
omcuema, UCO, c60600Hble mena, abcortomuo meepooe meno, Cmenenu c60600bl, MpaeKmopus,
CKOPOCMb, YCKOpeHue, MamepuanibHas moyka);

Ilpu usyuenuu pazoena 2 neodxooumo:

— PaccMOTPETh CeNyIomui  yueOHsbIil MaTepuai: [2], ¢.9-37; [3], c.13-41,

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

- CaMOCTOSITENIbHO M3YYUTh U 3aKOHCTIIEKTUPOBATH YUEOHBII
MaTepuain, pa3MelleHHbIH Ha mopTane 1o Teme: «lIpeobpazoBanus
Jlopenua. Iloctynat mocTosHCTBa CKOpocTH  cBeta.  CleactBust
npeoOpa3oBanuii JlopeHuay.

Ocoboe enumanue oopamums Ha:

—  HeobXxo0UMOCmMb NOO20MOBKU K IKCNPECC-KOLIOKBUYMY,
—  Npu no020mMoGKe K ceMUuHapckomy 3ansamuio no meme: « O2paHudeHHOCMb 2anu1ee8CKUX



npeocmasieHull 0 ceoucmeax npocmparncmea u epemenu. Ilpeodpazosanus Jlopenya.
Ilocmynam nocmosancmea cxopocmu ceema. Cneocmeusi npeoopazosanuii Jlopenyayy
O3HAKOMUMBCA € YUEOHBIMU MAMEPUATAMU, PAZMEWEHHbIMU HA Nopmaie.

Jna camokonmpons no pazoeny HeodxXo0umMo omeemuns Ha c1e0yIoujue 60NPOCHL:

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

Bonpocuwl k skcnpecc-Konnokeuymy
Kakue nBukeHrs Ha3bIBAIOT HEPEIATUBUCTCKUMU? PensituBucTCKUMU?
B uem 3akmmrouaercs GyHAaMEHTAIBHOCTh 3HAYCHHUSI CKOPOCTH CBETA B BaKyyme?
Korpaa u mouemy Hapyiiaercst 3BKJIUA0BOCTb MUPOBOTO TPOCTPaHCTBA?
Kakue nBmKeHUs Ha3bIBAIOT KBAHTOBBIMU?
Yto Ha3BIBAIOT CUCTEMOM oTcucTa?
Kaxkoe teno Ha3pBaroT cBOOOIHBIM?
[Tpunuun nnepuuu I'anunes.
[Tpumepsl HHEPITUATIBLHBIX CHCTEM OTCUETA.
[IpyuunHBl OTKJIOHEHHS OT MHEPLHMAIBHOCTU (B CHUCTEMaxX OTCU€Ta ¢ KOOPAMHATHBIMHU

OCsiIMHU, KCCTKO CBA3aHHBIMH C 36MJ’I€I>1).

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 OTHOCHTEIBLHOCTH.

OO6nacTh NPUMEHUMOCTH MIPUHLUIIA OTHOCUTEIBHOCTH.

B gem 3akioyaercss HHBAPHAHTHOCTH (PU3UYECKUX 3aKOHOB?
Kakumu npeobpazoBanusimu MoxHO onyduts MCO otHocuTensHo ucxonunot UCO?
Urto Ha3bIBalOT MaTepuaIbHON TOUKOM (dacTuiei)?

Yro Ha3biBatoT ATT?

Urto 3HaYUT onucaTh JBUKEHUE PUINYECKON CUCTEMBI?

YTo Ha3bIBAIOT YKCIIOM CTeNeHel cB00O0 bl (PU3UUYECKON CHCTEMBI?
Kak onucaTh nojoxeHue yacTUIbl B IPOCTPaHCTBE?

Yemy paBHO uucio cTeneHeit ceooo sl yactubl? ATT?

3aKOH JBUKEHUS YaCTHIIBL.

Yo Ha3bpIBaIOT TPAEKTOPUEH YaCTULIbI?

UTo Ha3bIBAIOT NEpEMEIICHUEM YaCTULIbI?

Kak onpenenuts MoBOPOT YaCTULIBI OTHOCUTEIBHO OCH?

UTo Ha3bIBAIOT YIJIOBBIM NE€peMelieHueM?

YTo Ha3BIBAIOT CKOPOCTHIO YaCTHIIBI?

Kakast ckopocTh Ha3bIBa€TCsI CEKTOPHON ?

CBs13b CEKTOPHOI CKOPOCTH C JIMHENHOM.

Uro xapakTepu3yeT U3MEHEHUE HalpaBICHUs YTJIOBOTO MepeMeleHus?
ITonsiTHE YIII0BOM CKOPOCTH.

CBs13b TMHEWHOMN U YTJIOBOW CKOPOCTEH.

. IlonsiTne yckopeHusl.

Kaxkoe yckopenue Ha3bIBatOT TaHTeHIMAIbHBIM? HopMmanbHBIM?
B dyem cmbicn pa3zneneHus YCKOPEHHsS Ha HOPMalbHYI) W TaHTE€HUUAJIbHYIO

KOMITOHEHTHI?

45.
46.
47.
48.

[ToHsiTHE YTIOBOTO YCKOPEHUS.

[TpeobpazoBanus ["anues.

CrnenctBus npeobpazoBanuii ['anumes.

B yeM orpaHW4YE€HHOCTH TaTWJIEEBCKUX MPEJCTABICHUNA O CBOMCTBaX MPOCTPAHCTBA U

BpEMEHU?

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

[TocTynat DWHIITEHHA.

Kakoe Bpems Ha3bIBatOT COOCTBEHHBIM?
D¢ deKT TopeHIeBa COKpAIIECHUs ITTUHBI.
ITpuniun coorBercTBus bopa.
[IpeoOpazoBanms JlopeHria.

CrnenctBust nmpeoOpazoBanuii JlopeHma.



Ilpakmuueckue 3auamus no OAHHON meme nPeononNazarom:
— peuenue 3aa4 rno teme «Knunemaruka» u3 coopnuka Mponosa U. E. «3anaun no odueit

buzuKe»:

1 2 3 4 5
1.1 1.11 1.31 1.44 1.58
1.2 1.12 1.32 1.43 1.56
1.3 1.14 1.33 1.42 1.55
1.4 1.15 1.34 1.41 1.53
1.5 1.16 1.23 1.40 1.50
1.6 1.17 1.24 1.39 1.49
1.7 1.19 1.25 1.38 1.48
1.8 1.20 1.26 1.37 1.47
1.9 121 1.27 1.36 1.46
1.10 1.22 1.29 1.35 1.45

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

—  JKCIIPECC-KOJUIOKBHYM;

— CceMHuHapckoe 3aHsATHe Mo Teme: «OrpaHMYeHHOCTh TaJlHJIeeBCKUX IPEACTaBICHUN O
CBOIcTBax mpocTpaHcTBa U BpeMeHu. [IpeoOpazoBanus Jlopenna. [loctynar nocrosincTBa
ckopocTH cBeta. CnenctBust npeoOpazoBanuii JlopeHma;

—  BBINIOJIHEHHE JIabopaTOpHOU paboThl 00mmero gusmdeckoro npaktukyma «OmnpeneicHue
YCKOpEeHUs: CBOOOHOTO MaJACHUS.

3aganus 1J151 CAMOCTOATETbHOTO M3YYeHUSI:
1. I3y4nTh 1 3aKOHCIIEKTUPOBATH paszen 1.4.
2. IToaroTOBUTHCS K SKCIPECC-KOJUIOKBUYMY.
3. BBINOTHUTH TECTOBBIE 33aHUs IO JAHHOMY pa3feny:
(3aoanus npeononacarom I npasunvuwiii omeem)

3AJAHUE N 1. Ha O6opty kocMmuueckoro kopabiisi HaHeceHa 5MmOjiemMa B BUJE
reoMeTprUIecKoi Gurypsl.

R —

H3-3a PEIATUBUCTCKOTO COKpaIlCHUA JIMHBI 3Ta (bnrypa HU3MCHACT CBOIO

topmy. Eciin kopabiib IBIDKETCS B HANpaBJICHUH, YKa3aHHOM Ha PHCYHKE CTPENIKOM, CO CKOPOCThIO, CPAaBHUMOIL CO

CKOPOCTBIO CBETA, TO B HETIOJIBM)KHOI CHUCTEME OTCueTa 3MOIeMa puMeT (HopMy, YKa3aHHYIO Ha PUCYHKE ...
BapuaHTbI 0TBeTOB:

1.
2.

3. :
3AJIAHHME N 2.

Ha GopTy KocMuueckoro kopalis HaHeceHa SMOJieMa B BU/IE TEOMETPHUIECKON (QUTYPHI.



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

W3-3a pensTHBUCTCKOrO COKpalleHHs JJIMHBI 3Ta Qurypa usmenser coro dopmy. Ecmu
KopalIb ABMXKETCSI B HAIPABJICHWH, YKa3aHHOM Ha PHUCYHKE CTPEJKOM, CO CKOPOCTBIO, CPAaBHUMOM CO CKOPOCTHIO
CBETa, TO B HEIOABIKHON CHCTEME OTcUEeTa HMOIeMa NpuMeT GopMy, yKa3aHHYIO Ha PUCYHKE ...
BapuanTbl 0TBeTOB:

O

2.

, O

3AJJAHHME N 3. lHBapuaHTHON BEJINYHHON SBISIETCH ...
BapuaHThI 0TBeTOB:

1. IIUTENHHOCTH COOBITHSA

2. IMITYJIbC YaCTHUIIBI

3. nnnHa mpenMera

4. CKOpOCTB CBETa B BaKyyMe

3AJIAHME N 4.
OTHOCUTENBHO HEMOJBHKHOIO HAOJIIOAATENs] TENO ABUKETCA CO CKOPOCTBbIO L. 3aBHCUMOCTb MAacChl 9TOTO

TeJla OT CKOPOCTH IIPU Macce MOKOs #I; BBIpakaeTCsl COOTHOILLIECHUEM. ..

BapﬂaHTbI OTBETOB:

Lom=m1-(vlec ]2
] =M
2. -
di—[ufc]z

3. m =,

L
4. m = H,—

e

“
5. m =m,—

L
3AJJAHME N 5.

Kocmunueckuii kopabib ¢ 1ByMsi KOCMOHaBTaMH Ha OOpTY, OIMH N3 KOTOPBIX HaXOIWTCS B HOCOBOH 4acTH
PaKeTHl, IPYTOil — B XBOCTOBOM, JIETHT co ckopocThio V=0,8c. KocMOHaBT, HaXOASAIIHIACS B XBOCTOBOW YaCTH PAKETEHI,
MIPOM3BOJUT BCIBIIIKY CBETa U H3MEpSAET NMPOMEXYTOK BpPEeMEHH l;, 3a KOTOPHI CBET MPOXOIUT PACCTOSHHUE JI0
3epKaa, yKpeIIeHHOT0 y Hero HaJl TOJIOBOM, M 00paTHO K M3ITydaTeio. DTOT MPOMEXYTOK BPEMEHH C TOUKH 3PEHUS
JIPYroro KOCMOHABTA. ..

BapuaHTbI 0TBeTOB:

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

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

3. paBeH t;

4. 6onbire, yeMm t; B 1,67 pa3

5. MeHsl1e, yem t; B 1,25 pa3

3AJJAHHUE N 6.Kocmuueckuii kopaOip ¢ AByMs KOCMOHAaBTaMH JIETHT co ckopocTbio V=0,8c (c — ckopocTh cBeTa B
Bakyyme). OMH N3 KOCMOHAaBTOB MEJUIEHHO [TOBOPAYMBAET METPOBBIH CTEPXKEHb M3 IOJOXKEHMs 1, MapanseabHOro HalpaBIeHHIO
JIBUKEHUS, B OJIOKEHHUE 2, IEPIEHAUKYIISIPHOE ’TOMY HAaIIpaBIeHUIO. Toraa JUInHa CTep KHS ¢ TOUKU 3pEHHS IPYroro KOCMOHABTA ...

BAPUAHTBI OTBETOB:

u3menuTes ot 1,0 M B monokenuu 1 10 1,67 M B
MTOJIOXKEHUHU 2

n3menures ot 1,0 M B monoxkenuun 1 10 0,6 M B

1
) MOJIOKEHNUH 2

2)



n3menutcs ot 0,6 M B mosioxkenuu 1 1o 1,0 m B

3) paBHa 1,0 M nipu J11000#1 €ro opueHTaLNH 4) ONOAKCHIH 2

3AJAHUE N 7.Kunetnueckas SHEPTHs PENSTHBUCTCKOM YaCTHIIBI, OBIDKYIICHCS CO CKOPOCTBIO U, OIIPENeNsIeTCs

COOTHOLICHUEM ...

BAPUAHTBI OTBETOB:

1) 2)

3)

Paznen 6 «Junamuxa meépoozo mena»

Ilenv uzyuenusn: oenadenue cmyoeHmamu CUCHMEMOU 3HAHUI 0 OUHAMUKE MEePO02o
mena.

H3yuue oannwlii pazoen cmyoeHm 00J14cen:

- 3Hamb: Kunemamuxy oeudxcenus ATT, momenmvl unepyuu cuMMempuyHbIX mell,
OCHOBHOe YpasHeHUue OUHAMU 8PAWAMENbHO20 OBUNCEHUS, VYCI08US DABHOBeCUs mell, NPUHYUN
B03MOJNCHBIX (BUPMYANLHBIX) NepeMeujeHuli, OCHOBHblE INEeMEHMbL MeopUul YNpy20Cmu, C6s3b
Medncoy Oechopmayuelt u HanpsceHuem, uobvl 0epopmayuil.

- yMemb: Onepuposamv NOHAMUAMU OAHHO20 pa30end U 3anuUcbléamv U HPUMEHSMb
yenosusi pasHogecus men, ypasHenus osudicenuss ATT, onpedenamv KUuHemuueckyio SHepeuro
ATT u momenmol unepyuu CUMMEMPUYHBIX Mell,

- 61ademsv: NOHAMULHLIM ANNApamom (MSHOBeHHble OCU 6paujeHus, c80000Hble OClU,
2UPOCKON, 2upocKonuyeckul ¢gekm, 2upockonuyecKue culvl, npeyeccus, pvluacu, napa cul,
ynpyeuil eucmepesuc, 6ekmop Ymosa).

Ilpu usyuenuu pazoena 6 neodoxo0umo:

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

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

Ocoboe enumanue oopamums Ha:

—  Heobxo0uMocmv NOO20MOBKU K IKCHPECC-KONNOKGUYMY,
Jlna camokonmpons no pazoeny Heodxo0umo omeemums Ha c1edyloujue 60nPocol:
Bonpocul k axcnpecc-konnoxkeuymy
116.YpaBHenue nukenus nenrpa macc ATT.
117.Kak onpenenuts cuity, nedcTByromyto Ha ATT?
118.Yt0 Ha3pIBatOT MOMEHTOM MHEPLIMH T€JIa OTHOCUTENBHO JAHHOM OCH.
119.Yemy paBHa kunerndeckas sueprust ATT?
120.Teopema lteitnepa.
121.0cHOBHOE ypaBHEHHE JUHAMUKHU BPAIIATEIbHOIO JBUKEHHUS.
122.YT10 Ha3bIBalOT MTHOBEHHOMN OCHIO BpaIICHUs?
123.YTto Ha3bIBaIOT CBOOOHON OCBIO BpAIEHUS?
124.YT1o Ha3bIBAIOT INIABHBIMHU OCSAMH UHEPLUU?
125.Y10 Takoe rupockon?
126.YTo Ha3bIBAIOT MpeLeccuei?
127.Kakas nedopmaiivsi Ha3bIBA€TCsl YIPYroi? HEYynpyroi?
128.YUt0 Ha3bpIBalOT HANPSKEHUEM?
129.YTo Ha3bIBAIOT OTHOCUTEIBHON AehopMaIiuieii?



130.3akoH I'yka.

140.B gem 3akimrovaercst puznueckuii cMbich Mmoayssi FOnra?
141.Kakoe siBieHHE Ha3bIBAETCS THCTEPE3UCOM?
142.0OcHoBHBIC BUBI AchOpMaIIHii.

143.Yemy paBHa sueprus aepopmaryn’?

144.Yto xapakTepu3yeT BEKTOp YMoBa?

Ilpakmuueckue 3auamusn no OAHHOU meme nPeononazarm:
— pemieHue 3amad mo teme «J/luHammka TBepaoro Tena» u3 cbopumka Hpomosa M. E.
«3amaun mo oomen Gusnkey:

1 2 3 4
1.236 1.219 1.251 1.172 1.195
1.245 1.221 1.263 1.174 1.192
1.247 1.222 1.264 1.175 1.191
1.251 1.224 1.267 1.180 1.189
1.253 1.225 1.268 1.181 1.188
1.256 1.230 1.270 1.184 1.286

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

—  JKCIPECC-KOJIOKBHYM;

BBINOJIHEHUE JTA00PATOPHBIX pabOT 00IIEro PU3HIECKOro MPaKTUKyMa —
1. «Onpenenenue moaynst FOuray»

2. «M3y4eHune 3aKOHOB BPAIIATEIBHOTO JIBUKCHUS

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

—  NpU n0020MOGKe K CEMUHAPCKOMY 3AHAMUIO NO meme. « leMeHmbl Ynpy2ocmu meepoo2o
menay» 03HAKOMUMbCSL C YUeOHOU UHpopmMayuel, pPasmMeweHHol HuMce.

Pazoen 4 «3akoHbl coXpaHeHHs] (PU3MYECKUX BeTUIHHY

Ilenv wusyuenua: oenadenue cmyoeHmamu Ccucmemoi 3HAHUI O Qu3uuecKkom
cooepiicanuu npeodpazoeanuil yHOAMeHmanibHou CUMMEMPUU U COOMEENCMEUU 3AKOHO8
COXPAHEeHUA PU3UUeCKUX 6eIUYUH NPeodPa306anuaAmM GYHOAMEeHMANbHOU CUMMEMPUU.

H3yuue oannwlit pazoen cmyoenm 00axHCeH:

- 3HAmMb: NPOUCXOJCOEHUEe  3AKOHO8  COXPAaHeHus,  uauueckoe  codepaicanue
npeobpazosanuii  QYHOAMEHMANbHOU CUMMEmMPUU, COOMEemcmaue 3aKOHO8 COXPAHEHUs
Quzuueckux 8eruyuH npeoopa’08aHUsM QYHOAMEHMANLHOU CUMMEMPUU, 3AKOHbI COXPAHEHUs
UMAYIbCA, SHEP2UU, MOMEHMA UMNYNIbCA 8 KIACCUYECKOU MeXanuKe,

- yMemb: onepuposams NOHAMUAMU OAGHHO20 pa30ena i  NPUMEHAMb 3aKOHbl COXPAHEHUS]
UMAYTbCA, SHEP2UU, MOMEHMA UMNYTIbCA 8 peuleHUy NPUKIAOHbIX 3a0ay MEXaHUKU,

- en1adembs: NOHAMUUHBIM ANNAPAmMom (MOMEHM UMNYIbCA YaACmuybl U U30IUPOBAHHOU
cucmemol HePeAMUBUCTICKUX YACMUY, MOMEHM CUJIbL, COOCMBEHHbBLL MOMEHM UMNYIbCA).

Ilpu usyuenuu pazoena 4 neodoxooumo:

— PaccMOTPETh CeNyIomui  yueOHsIil MaTepuai: [2], ¢.9-37; [3], c.13-41,

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

- CaMOCTOSITENIbHO M3YYUTh W 3aKOHCIIEKTHUPOBATH YUEOHBII
MaTepHal, pa3MeLIeHHbIH Ha mopTaie 1o teme: «IIponucxoxaeHre 3aKOHOB
COXpAHEHHS. ®duznueckoe coJiepKaHue npeoOpa3oBaHUi
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dbyHnamenTanbHol cuMMmeTpun. COOTBETCTBHE 3aKOHOB COXpaHEHHS
(U3UYECKUX BEJIMYMH TPeo0pa3oBaHusIM (PyHIaMEHTATLHON CHMMETPHI.
Ocoboe enumanue oopamums Ha:
— He0OX00UMOCHb NOO20MOBKU K IKCNPECC-KOIOKBUYM).
Jna camokonmponsa no pazoeny HeodxXo0umo omeemuns Ha C1e0YIOuiUe 60NPOCHL:
Bonpocwl k I3xcnpecc-Konnokeuymy

85.IIpocTpaHcTBEeHHO-BpEeMEHHBIE TIPe0Opa30BaHus (PyHAaMEHTAILHON CUMMETPHUH.
86.CoOTBETCTBUE 3aKOHOB COXpaHEHUs (PU3MUECKUX BEIMYHUH IPEoOpa30BaHUAM

(byHIaMEeHTaIbHOW CUMMETPHH.
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87.3aKOH COXpaHECHMS UMITYJIbCA.

88.3aK0H COXpaHEHUs IHEPTUHU.

89.¥YpaBHenus ['amuiibTOHA.

90.®Dusnueckuii cMbICI ypaBHEHUH ['aMuibTOHA.
91.2OHeprust cBOOOIHOM PENATUBUCTCKON YaCTHIIBI.
92.OHeprust HepPEeIATUBUCTCKOW CBOOOTHOM YaCTHIIEI.

Bonpocskl, pekoMeHnayemblie 1151 NOATOTOBKH, BbINOJTHEHUS
U 3aIIUTHI Pe3yJIbTATOB PadoT 001mero Gusn4ecKkoro NpakTuKyma

MEXAHUKA
JlaGopaTopHnas padora N1.
OmnpenesieHne ycKopeHHs CBOOOIHOIO MaeHUsI

VYckopeHue, HopMalbHasl U TaHT€HLMAIbHAsI COCTABIISAIOIINE YCKOPEHMUSL.

Cuna xak QyHKOUS COCTOSIHMA cucTeMbl. Brtopoill 3akoH HploToHa. 3akoH mapHOCTH

B3aUMOJICHCTBUS.

Buael B3aumoneictsuil v cuibl. OyHnaMeHTaIbHbIE B3AUMOACUCTBHS.

I'paBUTAalIMOHHBIE B3aMMOJEICTBHS. 3aKOH BCEMUPHOIO TAroTeHUs. Cuia TATOTEHUs U cuia

TSAXKECTH.

I'paBuTanmonHas u uHepTHas Macchl. [[pUHIUMTI SKBUBAJIEHTHOCTH.

I'paButanimonnoe mnosie. HampspkeHHOCTh M moTeHIMan nouss. [IpuHuunm cyneprno3unuu.

Teopema Octporpaackoro-I'aycca. PaboTa cuit mosist TAroTeHus.

CBoboniHOe najieHue. Y ckopeHrne cBOOOIHOr0 NaieHus. 3aKOH CBOOOHOIO NaJeHUs Tena.

3aBUCUMOCTb CHJIBI TSDKECTH M YCKOPEHHsI CBOOOJHOIO MaJieHHUs OT HMIMPOThl MECTHOCTH U

BBICOTHI.

BeiBog pacuéTHbIX (hopMyIT I ONIpEIeIeHUs] YCKOPEHUS CBOOOIHOIO MaIeHUs Tela.

MeTto/1bl onpeieNeHns yCKOPEHUs: CBOOOAHOTO MaeHHUS.

JlaGopatopnas paGora N2, 3, 10.
HN3yuenue KoedaTeIbHBIX ABHKEHU

1. KonebarenbHble JABWkeHUs. [‘apMoHMYeckne M HErapMOHHYECKHE  KoJeOaHMs.
Kiaccnuecknii TapMOHMYECKHA OJHOMEPHBIA JIMHEHHBIN ocuwnisaTop. Pusnueckue
BEJIMYMHBI, XapaKTEepU3yIOlLMe TrapMOHMYECKHe KojeOaHus (aMIUIMTy[a, THepHoJ,
yacToTa, HadajbHas (a3a koneOanui, ¢asza). 3aKoH AUHAMHUKHA TapMOHHYECKHUX
KosiebaHuit B tuddhepeHnanbHOl U UHTErpalibHON (opMax.

2. Kunermueckas W MOTEHIIMAJIbHAS DHEPTrUHM KojebOaTenpbHOW cucTeMbl. [lomHas sHeprus
CUCTEMBI.

3. 3aKkoH AMHAMUKHU BPaIIaTeIbHOTO IBMKECHHS (BBIBOI). MOMEHT CHIIBI. MOMEHT MHEPITHH.
Teopema I'torirenca-Illrelinepa.

4, MareMaTHYeCKHH  MasSTHHK. 3aKOH  JWHAMHUKH  KOJIEOATEILHOIO  JIBMOIKEHUS
MaTeMaTHuecKkoro  MasTHuka.  Ksasuynpyrue — cuibl.  Ilepuon — koneGanwmii
MaTeMaTHUYeCKOTro MasiTHUKA. DKCIIepUMEHTAlIbHAs [TPOBEPKA: OT YEro 3aBUCUT U OT YE€ro
HE 3aBHCUT MEepHOJ] KojeOaHUi MaTeMaTHUYeCKOro MasiTHUKa?

5. Ousnueckwii MasSTHUK. 3aKOH JTWHAMHUKH KOJIEOATEIHHOTO MBMXKCHHUS (PU3HUECKOTO
masTHUKA. [lepuox konebanuit  Qusnueckoro MmastHuka. IlpuBeneHHas [MHa
(bu3NYECKOro MasTHHUKA U €€ SKCIIepUMEHTAIbHOE OIpeIeTICHHE.
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6. Ilpyxunueiii wmastHuk. JudpdepeHuuanbHoe ypaBHEHHE KOJNEOaHUN MPYKHUHHOTO
MasiTHUKa. [loTeHIManpHas 1 KMHETHYecKasi SHEprUu NpPYKUHHOTO MasTHUKa. [lepuon
KoJIe0aHUH MPY>KUHHOTO MAasTHHKA.

7. 3aryxarone kojeOanus. [luddepeHnmanbHoe ypaBHEHHE 3aTyXaloIMUX KoJieOaHUH.
Koodduuuenr 3aryxanusi, IEKpeMEHT 3aTyXaHus, JIOTapU()MUYECKUH IEKPEMEHT
3aTyXaHusi M HUX DOKCIEPUMEHTAJbHOE OIpeesieHue, JOOPOTHOCTh KoJieOaTenbHOM
CHUCTEMBI. ODKCIIEPUMEHTAJIBLHOE OMNpPEACICHHEe HA3BaHHBIX BBINIE XapPAKTEPUCTHUK
3aTyXarlux KojJeOaHuu.

JlabopaTopnas padora N4, 5a.
Onpenenenune moayJas FOura u moayJsi casura

DNEMEHTBl TEOpPHH YIPYrocTu. MexaHWdeckoe HampspkeHue. Ycwnme. AOCONIOTHAs U

OTHOCHTENbHAs Achopmanuu. Yrpyrue cuiibl. 3akoH ['yka. CBsizb Mexay aedopManme u

HaIpspKEHUEM (uarpamma).

OcHoBHbIe BUIBI AeopManuii. DHeprus neopmanuu. Yupyruii ructepesuc. Bekrop YMona.

KpyTwiibHbINA MasTHUK.

Monynes FOnra u mogyns cnsura. @usnueckuid cmbica Moayis FOura.

BriBon pacuérHbix dopmyn mna omnpexaesienuss monayis HOHra, mocTOSHHOW KpydeHUs W

MOJTyJIsl CABUTA.

DKCHEpUMEHTAILHOE OIPE/ICTICHHE:

a) moayis FOHra npu pacTspkKeHHUU ¢ TIOMOIIIBIO KAaTETOMETPa;
B) IOCTOSTHHOM KPY4YEHHSI U MOJYJIsSI CIBUTa MaTeprasa JMHAMUYECKUM METOIOM.
JlaGopaTopHas padora N6
N3ydyenne 3aK0HOB BpAalIaTeJbHOI0 ABHKEHUS

Kunematuka nBuxenust ATT. YpaBuenus nskenus ATT. J[BuxeHue neHTpa macc.

OcHOBHOE ypaBHEHHE JAMHAMUKH BpAIIATEIBHOTO ABUXKEHUS (BbIBOA). MTrHOBEHHBIE OCH

BpalllCHUS.

Kunernyeckas 3Heprus TBEpAOro Tena.

MoMEHT UHEepLIUU YaCTUIIbI U TBEPAOTO Tela. AITUTUBHOCTh MOMEHTA HHEPLIUH.

Teopewma I'toiirenca-IlteitHepa (10ka3aTeabCTBO).

OrnpeneneHre MOMEHTOB MHEPUUU OJHOPOIAHBIX CUMMETPUYHBIX TeNl (CTepXKHS, LUIUHIPA,

mapa).

3aKOH COXpaHEHHsI MOMEHTA HMITYJbCa B KIJACCMYECKOM MeXaHuke. MOMEHT uMITyibca

YACTHUIIbI U U30JIMPOBAHHOMN CUCTEMBbI HEPEISTUBUCTCKUX YACTHII.

MowmeHT cunbl. COOCTBEHHBII MOMEHT CHJIBI.

BoiBoa pacuéTHbIX GopMyI AJIs ONpPEeNIEHNUs MOMEHTA HHEPLIMU U YTIIIOBOM CKOPOCTH.

Tpudunapuslii noasec.

DKCrepuMeHTalbHasl TPOBEpPKA 3aKOHA JTWHAMHUKHU BpallaTeIbHOTO ABMXEHHS. Kak MOXXHO

M3MEHUTh MOMEHT CHJIBI | MOMEHT UHEPLIUU B SKCIIEPUMEHTAIIBHON YCTaHOBKE?

BriBoa pacu€THBIX (hOpMYyST MOMEHTA HHEPIIMM MaXxOBOTO KOJeca U CUJIbI TpeHus. MeTtoauka

ONpeIeTICHUs MOMEHTA UHEPIIMU MaXOBOT'O KOJIECA U CUJIbI TPEHUSI.

JladopaTopnasi padora N8a,8.
N3ydenne npoueccoB CTOJKHOBEHUS

HMirynbc. 3aKOH COXpaHEHHsI UMITYJIbCA B KIIACCUYECKOW MEXaHHUKE.

3aK0OH COXpaHEHUsl YHEPTUHU B KIIACCUUECKOW MeXaHUKe. YpaBHeHUs [ aMHIIbTOHA.

CTOJIKHOBEHHE YaCTHIL.

YIOpYrue U HEYNpyrue CTOIKHOBEHNUS;

CTOJIKHOBEHUSI CIIUIAOIIUXCS YACTHII,

HEYIIPYTUE CTOJIKHOBEHHSI 0€3 CIIMITaHMUS;

pacmajibl HeCTaOMIIBHBIX YaCTHUII, TOPOT PEeaKIIUH.

Meroauka sKkcnepuMeHTa 10 U3y4EHUIO0 yaapa.

bainmuctuyecknii MasTHUK.

[IpuMeHeHrnEe 3aKOHOB COXPAHEHUS MMIYJbCa W HHEPrUU ISl pacdyeTa CKOPOCTH MyJIu

0aJUTUCTUYECKOTO MAaITHUKA TTPU CTOJKHOBECHHSIX.
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JlabopaTopHas padora N14,15.
OmnpenesieHne CKOPOCTH 3BYKa B BO3yXe METOAOM CJIOKECHUS
B3aMMHO NEPNEeHAUKYJISPHBIX KOJIe0aHUIA.
OmnpenesieHHe CKOPOCTH 3BYKa B ra3ax
Pacrnipoctpanenue konebaHuil B OJJHOPOIHOM yIIPyTO# cpee.
YpaBHeHHE MIJI0CKO# Oeryiel BOJTHBI.
OpnHoMepHbIe 3ByKOBbIE BOIHBI. CKOPOCTB 3BYyKa B ra3ax, KHUJAKOCTSAX U TBEPbIX TENAX.
Crosiune BOIHBIL. DHEPrUsl CTOSIYEH BOJIHBI.
@u3nyeckue XapakTEpUCTUKHM 3BYKa: CHJIa 3ByKa, aKyCTHYECKOE CONPOTHBIIEHHUE CPE.BI.
PuU3HOI0rnYecKas aKyCTHKA.
AKYCTHUYECKHI1 pe30HaHC.
CrnosxeHue B3aUMHO MEePHEHANKYISIPHBIX KOJICOaHUM.
@urypsl JIuccaxy, 3KCIEPUMEHTAIBHOE UX IOJy4CHHUE.
DKCIEPUMEHTAIBHOE OIPENEIIEHNE CKOPOCTH 3BYKA.

MOJIEKYJISAPHASL ®U3UKA
Jlaboparopnasi padora Ne 1. Onpenesnenune Cp / Cy
Uro Ha3bIBalOT BHYTpeHHEH sHeprueii? KomnuecTBoM TemioTs?
OnpeneneHnne M MaTeMaTHYeCKOE BBIPAXEHUE TEIUIOEMKOCTH Tena, yIAeIbHOU
TEIIOEMKOCTH BEILECTBA, MOJISIPHOH TEIJIOEMKOCTH BEIIECTBA.
[Touemy st ra3oB pa3IMYarOT TEIJIOEMKOCTh MpU TocTossHHOM o0beme (Cy) u
TEIJIOEMKOCTb MPU MOCTOsTHHOM jiaBienun (Cp) ?
JlaTh onpeneneHue MOJIPHBIX  TEIIOEMKOCTEH P MOCTOSHHOM 00beMe 1 TOCTOSTHHOM
JaBJIEHUH, OOBICHUTH COOTHOILIEHHE MEXy HUMH (ypaBHeHUE Maiiepa).
Jatb nousiTHe 0 cTenenu cBoooabl; Bipa3uth Cp 1 Cy yepe3 4rcio creneHeil cBo0O0IbI.
AmunabarHslii nporecc. YpaBuenue Ilyaccona, rpaduk aquadbaTHOTO IIporiecca.
Omnpenenenne Cp / Cy MeTOI0OM aquabaTHOTO paciiupeHus (xoa paboTsl).
Urto HazwiBaeTcs BosiHOU? Kak oOpasyercst cTosiuast BOJIHA, €€ 0COOCHHOCTH.
. Yrto Ha3bIBaeTCs JJIMHOI BOJIHEI?
10. Yro Takoe pe3oHaHC? YCIOBHE HACTYIICHHS pe30HAHCA B TPYOE C BO3IYXOM.
11. Yro nasbiBaeTcs ckopocTbio 3Byka? IlmoTHocThiO (rasza), maBneHueM? COOTHOIIEHHE
MEXy HUMH.
12. BeiBog pacyeTHOU GhopMyIbl TSl Y. MeToArKa SKCIIEPUMEHTA 110 OTPEACTIEHUIO .
JlabopaTopnasi padora Ne 2. [IpoBepka ra3oBbIx 3aKOHOB

™

w

e

©CoNo O

1. Mukpo- 1 MakpoIapaMmeTpsl, XapaKTepU3yIolIie cocTosiHUE ra3a. x ¢puznyeckuii cMmpici.

2. Wzompouecchl. 3akoHbl W ypaBHeHMs ux onpenenstonme (boinsg-Mapuorra,
[eit-JIroccaka, Hapst). I'paduku u3onpoiieccoB B KoopAUHATaX p U V, p o vul.
3akoH ABOTajpo.

3. Beon ypaBaenus Knaneiipona-MenneneeBa n3 ocHoBHOTo ypaBHeHHst MKT razos.

4. Tepmuueckuil ko3pduumeHT napneHus, KO3PPUIHEHT 0OBEMHOI0 pacIIuPEHUs Ta30B.

5. OObsicHeHue Ta30BbIX 3akOHOB ¢ Touku 3peHuss MKT razos. BrsiBog 3akoHOB
u3onpoueccos u3 ypasHeHus Kianeiipona-Meneneesa.

6. ®u3uveckuii CMBICT YHUBEPCAITBHOM Ia30BOM MOCTOSTHHOM.

7. 3axoH J/lampTOHA.

8. Xon paboTsl, 00BSICHEHHE BCEX ITAIOB, PE3YIIBTATHI, BBIBOJIBI, TOTPEITHOCTH.

JlabopaTopnasi paGora Ne 3 (a, 0). I3MeHeHHe arperaTHbIX COCTOSIHUH
Urto HazbiBaeTcst (pa3zoBBIM IMepexo oM mepBoro ponaa? Buasl ¢pazoBbIX MEpexoa0B MEPBOTO
pona. O0bACHUTH MeXaHu3M (a30BbIX epexoa0B ¢ Touku 3peHuss MKT cTpoenus BemecTsa.
UYro Takoe TerioTa ga3zoBoro nepexonaa’?
Uro HazpIBaeTcs yAENbHOM Temunorodl miasneHus? Ha urto pacxomyercs 3ta Teruora?
Enununs! usmepenus. YTo npoucxoauT ¢ Hel IpU OTBEpEBaHUU BellecTBa?
UYro Ha3bIBaeTCs yAeNbHOW MOJISIPHOM TeroToil mapooOpa3oBanusa? Ha uro pacxomyercs 3ta
tertoTa? Enuaniiel uamepenus. UTo MpOMCXOAUT ¢ HEH MPpU KOHJIEHCAIIUY BelecTBa?
B uem 3akmouaercs mporecc cyomumanuu (Bo3roHku)? YTo Takoe yjaedbHas TersioTra
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cyOommumanuun?

Uem oTinyarorcs rpadyKy MIABJICHUS U OTBEPACBAHUS KPUCTAUIMYECKUX U aMOP(PHBIX Ten?

[Touemy?

3aBUCHUMOCTh  TemmepaTypsl  (a3oBoro  mepexoja  OT  JaBleHUS.  YpaBHEHUE

Knaneiipona-Knaysuyca.

Huarpamma coctossHuid. TpoitHas Touka.

CocraBiieHue ypaBHEHHUs TEIUIOBOTO OallaHca Ui OMPEICIICHUs YACTbHOW TEeIIOTHI

aBjaeHus (mapooOpa3oBaHusl) KaJOPUMETPUIECKUM CITIOCOOOM.

JlaGopaTopnasi pa6ora Ne 4. Onpenesienne Ko3(pPUIIHEHTA TENJIOBOT0 PACIIUPEHUsI
TBEPABIX TeJ

O06mpscHenne ko3 dumenta TernaoBoro pacmupenus ¢ Touku 3penuss MKT.
3aBUCHMOCTh OOBEMHBIX H JINHEWHBIX Pa3MEPOB TBEP/BIX TEI U )KUAKOCTH OT TEMIIEPATYypPHI.
@usnueckuii cMmpIc KodpurenTa 00beMHOT0 U JMHEHHOTro pacumpeHus. CBs3b MEXIy

HUMH. EquHUIIEI H3MEpeHusl.

YUro Takoe INIOTHOCTH? EIII/IHI/II_[BI HU3MCPCHUH. 3aBHCHMOCTh IIJIOTHOCTH BC€IICCTBa OT

TEeMIIEPaTypHI.
MeTtoauka onpeseneHus Ko3QPUIUEHTa THHSHHOTO paCIINPEHUSL.

3.

BriBoa hopmyibl anist onpeaeneHust KodQphuipeHTa 00beMHOT0 paCIuPEHUS KUTKOCTH.

JladopaTropnasi padora NeS. Onpenesenne yaeJbHON TeNJI0eMKOCTH
1. TlonsTHE TEMIOEMKOCTH TeM. Y IeNbHasl TeII0EMKOCTh. EqUHUIIBI U3MepeHus..
2. Urto Takoe MOJIb BemecTBa. 3aKOH ABOTaJIpO.
3. Yucno cremeHeil cBOOOABI MOJEKYNbl TBEpPAOro Ttena. Teopema O paBHOMEPHOM
pacnpenesIeHny SHEPruu 1o CTeneHs M cBo0oAbl. BHyTpeHHss 3Heprust 1 MoJjs TBEpIoro
Tena.
MomnsipHas TEIUIOEMKOCTb.
5. Knaccuueckas Teopusi TEIIOEMKOCTH TBepAoro Tena. 3akoH [lrononra u IItu, rpanuisl
€TI0 MPUMCHCHMUA.
6. BwiBog dopmyn st onpeseneHus yaelIbHON TEIIOEMKOCTH KUIKOCTH U TBEPAOIo Tela
(YpaBHEHME TEIUIOBOTO OanaHca).
7. YcTpoWCTBO, MPUHIIMI JSHCTBUS M Ha3HAUYEHUE KAIIOPUMETpA.
JlabopaTopHas padora Ne 6. Onpenenenne kod(ppuuneHTa TenJI0NpPOBOIHOCTH

&

1. OObsacHeHHe TEMIONPOBOAHOCTH )KUIKOCTEH U ra3oB ¢ Touku 3peHust MKT.

2. @opmyna @ypbe. Ousznyueckuii cMBICT KOI(PPHUIUCHTA TEIUIONPOBOAHOCTH. EMHUIIBI
n3MepeHus. Uto Takoe rpaJueHT TeMIIepaTyphl?

3. 3aBuUCHMOCTH KO3 PUIMEHTA TEIUIONPOBOJHOCTH T'a30B OT TEMIIEPATYPHI U IaBJICHHUS.

4.  OcobeHHOCTH MEXaHU3Ma TeTJIONPOBOIHOCTH TBEPAbIX Tesl. DOHOHBI.

5. BeiBox ¢opmynsl ans onpeaeneHuss KOAXPQGUIMEHTa TEIIONPOBOAHOCTH U 00bSICHEHNE

METOAMKU 3KcnepuMmeHTa. Kak ompenensitoT Ha MpakTUKE KOJUYECTBO NEpeIaHHOU
TETJIOTHI U TPAJUEHT TeMIIEPaTyphi?
JlabopaTopHas padora Ne 7 (a, 0) Onpenesienue k03¢ GuIIHEeHTa IOBEPXHOCTHOT O
HATSKEHUS.

1. Crpoenue xuakocteii ¢ Touku 3peHust MKT.

2. TloBepXHOCTHBIN CIIOW, CHIIBI TOBEPXHOCTHOTO HATSDKEHUS, SHEPTHs MOBEPXHOCTHOTO
ciost. KoapuumeHT noBepXHOCTHOTO HATSHKEHUS (1Ba ONpeIeICHNUs).

3. JlaBiieHWe 10T UCKPUBIICHHOM MOBepXHOCThIO. Dopmyira Jlamiaca.

4. (CmaunmBaeMOCTh, KaIWJUISIPHBIE SBJICHHUS.

5. Mertozs! onpenenenus kKodpuueHTa NoBEpXHOCTHOTO HATSKEHHUS, X0 pabOThI.

JlabopaTopnasi padora Ne 9. OnpenesieHne BJIaKHOCTH BO3AyXa
OO0bscHeHne mpoleccoB ucnapeHus u konaeHcanuu ¢ touku 3peHuss MKT. Hcnapenue u
KUIICHUE.
HacpllienHbplii 1 HEHACBILIEHHBIM Mmap. OT 4Yero 3aBUCUT [JABJICHUWE HACHIIIEHHBIX H
HEHaCBILICHHBIX 11apOB?
AOCOII0THAs M OTHOCUTENbHASI BIAXHOCTh. EMHUIBI H3MEpEeHUSI.
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Touka pocel. OmnpeneneHue aOCONIOTHOW W OTHOCHUTENHHOW BIQKHOCTH TPH TOMOIIU
rurpomerpa JlamOpexTta. YCTpONCTBO M TPHHIMI JEHCTBHUSI BOJOCSHOTO THUTpOMETpa M
ncuxpomerpa ABrycra.

Onpenenenue abCOMIOTHONW U OTHOCUTENHHOM BIQXKHOCTH MPU TOMOIIH 3THX MTPUOOPOB.

3Ha4YeHHe BIAXHOCTH U CIIOCOOBI €€ OIpe/IeIeHusI.

JlaGoparopnas padora Ne 10. Onpenenenue nocrosHHoi boabumana

1.  OcuHoBubie nonoxenust MKT.

2.  Huddysusa. bpoynosckoe nprkenue. OayKTyamuu.

3. Mukpo- 1 MakponapaMeTpbl COCTOSIHHSI Ta3a.

4. Tlocrosnnas bonblMaHa, e1MHULBI U3MEPEHUsl, PUINUECKUN CMBICI.

5.  Momnspnas macca, orpeesieHle MOJISPHOM MacCHhl.

6. UYucno ABoraapo, crnocoObl OmpeesieHUs 4Yucia MOJIEKYJI B IPOM3BOJIBHON Macce

BELIECTBA.

Xoxa paboThl, BbIBOA pabouux (Gopmyia IUisl ONpenesieHns NOCTOsSHHOW bonbliMana u

pa3MepoB MOJIEKYII.

JlaGopaTopHas padora Ne 12. OnpeneJieHue cpeHeil JJIMHBI CBOOOIHOIO Npodera u

3¢ PpekTHBHOrO TUAMETPa MOJIEKYJI BO31yXa

1. Yro Ttakoe jiMHA, BpeMsi CBOOOAHOrO IpoOera, cpenHss, KBaJpaTU4Has, Haubolee
BEPOSATHASI CKOPOCTH MOJICKYJ, 3P PEKTUBHBIN TUAMETP MOJICKYIIBI?

2. BHyTpeHHee TpeHHE B KHMIKOCTSIX WM Tazax. BeiBoa Gopmymbl s AJIMHBI CBOOOIHOTO
npobera.

3. 3akon HproToHa g cuibl BS3KOro TpeHua. OT dYero 3aBUCUT KOIPPHUIHEHT
BHYTPEHHET0 TpeHus?

4, Metoauka omnpeneneHus IMHBI CBOOOJHOrO mpoOera u 3¢p(GEKTUBHOTO TUaMeTpa
MoJeKyJbsl Bo3nyxa. CoctaB Bo3ayxa. BeiBox dopmynsl ans sddekruBHOrO nuamerpa
MOJICKYJIBI.

Jladoparopnasi padora Ne 13. OnpenesieHue u3MeHeHUs JHTPONMU NPU HATPEBAHUU H

ILUIABJIEHUH 0J10Ba

1. Tlonstue o dazoBeix nepexonax I pona. I'paduxu mporueccor T = f(t).

2. YpenbHbIE (MOJSPHBIE) TEIIOTHI IJIABJICHUS U KPUCTAILTH3AIUH.

3. Jlmarpamma cocTosiHUSI cHCTeMBbI. TpoifHast Touka.

4. Tlonstue >HTponuu. V3MeHeHHEe SHTPONUHN B 0OpaTHUMBIX U HEOOPATUMBIX IMpOIieccax.
HepasenctBo Knaysuyca.

5. CraTucTUYecKHil CMBICT SHTPOMHH U €€ CBOMCTBA, CBSA3b DPHTPONMHHU M BEPOSATHOCTH.
®opmyna bosnbnmana.

6. MeTtoauka onpeaeneHus SHTPONUU, U3MEHEHUS SHTPOIIUU U pacyeT MOTPEIIHOCTH.

~

SJEKTPUYECTBO U MATHETHU3M
Jlaboparopnasi padora Ne 1. UccienoBanue 3JIeKTPOCTATHYECKOTO MOJIA.
1. Yro Takoe aneKkTpocTaTuyeckoe mnosue?
2. UYrto Ha3pIBaeTCs HAIPSHKEHHOCTBIO SJEKTpHUECKoro mois? (dhopmyna, ompeneneHue,
IMMOCTPOCHUC BECKTOPA HAIPSXKECHHOCTH, €AWHUIBI U3MEPCHUA HaHpH)KeHHOCTI/I)

3. TlpunHimn cynepno3uium.
4. Yto Ha3bIBACTCS JIMHUEH HANPSHDKEHHOCTH? MOTYT JIM OHU TIepeCceKaThCs?
5. Uro Ha3pIBaeTCs MOTOKOM HampspkeHHocTH? Kak ¢ MOMOIIBI0 CHJIOBBIX JIMHUN

M300pakaTh JEKTPOCTATHIECKOE MTOJIE CUCTEMBI 3apsiI0B?

6. Urto Ha3pIBaeTCS MOTEHIMAIOM 3JeKTpuuyeckoro momns? Pasnocts morteHrmanoB. Kak
CBSI3aH TIOTCHIIMAJ C pabOTON MO MEPEeMENICHUIO d3J1. 3aps/ia B DJIEKTPUUYECKOM TIOJIe.
Eaununel usmepeHust noTeHIana.

7. Uto Ha3bpIBaeTCS AKBHUIMOTCHIIMAIBHONW MOBEPXHOCTHIO? Kak MAyT CUIIOBBIC JTUHUU IO
OTHOLIEHHUIO K JKBUIOTEHIMAIbHBIM MOBEpXHOCTSAM? KakoBa CBSI3b  MEXIY
HaIPSHKEHHOCTHIO U TTOTEHITUATIOM?

8. Kak u 1 9ero BKIrO9aeTcs peoxopa?

9. Tloyemy nnsi MOCTPOEHUS SKBUIOTCHIUATBHBIX MOBEPXHOCTEH, JMHUI HCIONB3YIOT B



LEMU raJlbBaHOMETP?
JlabGoparopHasi padora Ne 2. OnpeaesieHue TUNIEKTPUIECKO MPOHNIIAEMOCTH CPeAbl.
1. Yro Takoe audeKTpUuUecKas IpoHMIIaeMocTh (oTHocuTenbHasg) Cpenpl? Kakue
CBOICTBa TUAJIEKTPUKA OHA XapaKTepu3yeT?
2. Uro Ha3bIBaeTcs KojebaTeIbHBIM KOHTYPOM?
OT 4ero 3aBUCUT WHIYKTHBHOCTh KaTymiku? Kak M3MeHUTH 4acToTy KoyiebaHHil B
KOHTYpe?
OT 4ero 3aBHCUT AIEKTPOEMKOCTD IIIIOCKOr0 KOHAeHcaTopa?
Uro Takoe pe3oHaHC HAIPSHKEHUN?
Kakoro Tuna KoHAeHCaTOp UCMOIb3yeTcs B padboTe?
KakoBa poib 3ByKOBOTO reHepaTopa, UCIoJIb3yeMoro B pabote?
B yewm 3akitoyaercs MeTo1 onpezesieHus € B IaHHOM paboTe?
JlabopaTopnasi paGora Ne3. OnpenesieHne eMKOCTH KOHIEHCATOPOB.
UYTo Ha3bIBaeTCS 3JEKTPOEMKOCTBIO MPOBOAHUKA? OT yero oHa 3aBUCHUT? EnuHUIIBI
U3MEpEHMUS.
Yro Takoe koHAeHcaTop? Buasl KOHIEHCATOPOB. DNEKTPOEMKOCTh KOHIEHCATOPOB.
CoeanHeHMsI KOHJEHCATOPOB.
3axonbl Kupxroda.
[Tpumenenne 3akoHOB Kupxroda Kk 00bICHEHHIO CXEMbI MOCTA.
EMKOCTHOE conpoTHBIIEHUE.
Uem oTamyaeTcst cxeMa MOCTa Y MHCTOHA OT CXEMBI, UCTIOIb3YEeMOH B TaHHOU paboTe?
[Touemy?
Uro Takoe Mara3uH eMKOCTEN?
MeTob1 onpesiesieHus AIEKTPOEMKOCTH KOHACHCATOPA.
Jlaboparopnasi padora Ne 4. I3mepeHue conpoTuBIeHHI.
1. Yro Takoe compoTHuBieHUE poBoAHUKA? YeM oHO 00ycioBineHo? UTo Takoe yJenbHOe
conpotusiieHue? ENUHUIBI n3MepeHusl.
CoennHeHne COMPOTUBIICHUH.
3akoH OMa a1 yyacTKa LenH.
3akonbl Kupxroga 1 ux npuMeHeHue.
Mocrt Yuncrona. [louemy rajibBaHOMETp MOKET MOKa3bIBaTh “07?
MeTtoapl onpenesieHns CONpPOTUBIIEHUS IPOBOAHUKA.
Uto takoe aBomeTp? Kak ¢ HuM padotats? OMMeTp.
Kak mpu uzmepeHun nonyuutb Haubosee oomuii pe3yabTar?
JladopaTopnasi padora Ne 5. U3yueHue 3aBUCMMOCTH CONPOTHBJIEHUH OT
TeMIepaTypsbl.
Uro Takoe cOnpoTUBIIEHNE U POBOIUMOCTh?
2. Kax m mouemy 3aBUCUT CONPOTHBIIEHHE METAIJIOB OT Temreparypsl? TemmnepaTypHbIi
KOA(UIIUEHT.
3.  DOmnektponutuyeckas auccoumanus. Tok B anekrpoiautax. OT uero 3aBUCUT
IPOBOAMMOCTH 3JIEKTPOJIUTA?
Kak 1 noueMy 3aBUCUT COIIPOTUBIIEHHUE IEKTPOJINTA OT TEMIEPATYPHI?
30HHas TeOpHs MPOBOJIMMOCTH MOJIYIIPOBOIHUKOB.
6. Kax 1 mouemy MeHs€eTCS CONPOTUBICHHE MOTYIPOBOIHIKOB ITPH HArpeBaHUU?
Jladoparopnasi padora Ne 6. Pacuer mryHTa v 106aBOYHOI0 CONPOTUBJIECHMUSI.
1. ITocnenoBaTensHOE U MapajuleIbHOE COEAMHEHHE MPOBOJIHUKOB. MeTObl pacyera CIOKHBIX
cXeM (METO/T 3B€3/Ibl U TPEYTOJIbHUKA).
2. Yrto Takoe rampBaHoMeTp? Ilouemy rajabBaHOMETpP MOKHO HCIIOJIB30BaTb UM B KaueCTBE
aMmIiepMeTpa 1 B Ka4ecTBe BoibTMETpa? Kak 3T0 MOXKHO caenarb?
3. Urto Ha3bpIBaeTCs MOCTOSHHOM raibBaHoMmeTpa? UYTo Ha3bIBaeTCs YyBCTBUTEIHHOCTHIO
rajgpBaHomeTpa?
4. Pacuer mryHTa 1 J00aBOYHOTO COMPOTUBIICHHS, B UY€M COCTOUT UX POJIb?
5. YTo 3HaUUT NpOrpagyupoBaTh U3MEPHUTENbHBIN MPUOOP (aMIEepMeETp, BOIBTMETP)?
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6. UTo 03HAYArOT 3amuCH Ha [IKaje mpuoopoB?

7. KakoB pUHLIMI ACHCTBHUS MAarHUTO-3JIEKTPUUYECKUX CUCTEM?
8. Bxirouenue peocrata B KaueCTBE MOTEHIIUOMETpA.

9. Uto Takoe Mara3uHbl CONPOTUBIICHUA?
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7.
8.
9.

JlabopaTopnasi pabora Ne 7. Onpenesenne 3/{C pa3jiM4HBIMA MEeTOJAMH.

Kakwue cuibl Ha3bIBaIOTCS CTOPOHHUMU?

Yro naswiBaetcsa DC?

3akon Oma 151 3aMKHYTOM LIETH.

Uto Ha3bpIBaEeTCS IUPKYIIALUEH BEKTOPa HAPSHKEHHOCTH AJIEKTPUUECKOTO MOJIS.

3akonsl Kupxroda.

B uewm 3akmrouaercss MeTO KOMIIEHCAIUU.

Mertoapl uzmepenus IC.

JlabopaTopnas padora Ne 8. Onpenesienne tepmoI/IC.

[Touemy B MecTe KOHTaKTa JABYX IMPOBOAHUKOB 00pa3yercs pa3HOCTh MOoTeHIHanoB? Ot
4ero 3aBUCHUT €€ BEJIMYHUHA?

Mosxno 1 nonyunts D/]C B 3aMKHYTOI [IENU U3 pa3HbIX METAIJIOB 32 CYET KOHTAKTHBIX
pa3HOCTEH MOTEHIINATIOB?

Yro Ttakoe TepmoIAC?

Uro Takoe koadgdurnuert repmoIIC wm muddepenmumansuas DC? Moxer a1 B 1ienu
ObITH OoJbIIION TOK 3a cueT TOJIC.

3akoH BosbTa.

3asucur au kod3pdurment TOC ot Temnepatypsi?

Yto 3HAUMT MpOTpagyupoBaTh TEpMoONIapy?

SIBisieTcst M 3aBUCUMOCTD OT TEMIIePaTyphl JINHEHHOM!?

Uto Takoe Mara3uH COMPOTHUBIICHUS U JIJIs YETO OH MCIOJB3YyeTcsl B padboTte?

JlaboparopHasi padora Ne 9. CHATHE XapaKTePUCTHK TPEXIJIEKTPOAHOH JIaMIIbI.

Uto Ha3wpIBaeTCs TEPMOAJIEKTpOHHOU sMmuccuein? Kak ona ucmosb3yercs B paboTe
SJIEKTPOHHBIX JIAMIT?
Ponb anexTponos (aHona, KaToJa, CETKH) B TPUOJIE.

UYTo Ha3bIBaE€TCS CTATUUECKOW aHOJHOM XapaKTepUCTUKOMN JamMIIbl?

Y10 Ha3bIBAae€TCA TOKOM HACHIIEHUS?

Uto Ha3bIBa€TCA CTAaTHYECKOM CETOYHOM XapakTepUCTUKOM Jammbl? YTo Takoe
MOTEHITUAN 3aITUPAHUS JTAMITbI?

OOBSICHUTD TPUYMHY M XOJA HM3MEHEHHsI CETOYHOTO TOKa C YBEITMYECHHEM Ha CETKe
MMOJIOKUTECILHOTO ITOTCHIINAIA.

OOBSICHUTH IPUUNHY OJHOCTOPOHHEN MTPOBOAMMOCTH 3J1.JIAMIIBL.

Bxurouenue peocrara B Ka4e€CTBE MOTEHIIUOMETPA.

Bxnrouenue 3-X mOJIFOCHOTO MEPEKII0YaTeNs sl U3MEHEHMS HallPaBJICHHs] TOKA B 1IETH.

10. Tlouemy npu CHATHUU CETOYHON XapaKTEPUCTUKN N3MEHEHHUE IMOTCHIIMANIA Ha CETKE BEET

K UIBMCHCHHIO aHOJHOTO HaHp}I)KeHI/IH?

11. Kaxk usMmensercs MOTCHIMAJ 3allMpaHus JJaMIibl C U'BMCHCHHUEM aHOJJHOI'O HaprDKeHI/IH?
12. MOXHO J¥ YBEIHYUTH TOK HACKIIIEHUS?
JlaGoparopHnasi padora Ne 10. CHsiTHe XapaKTepUCTUKH MOJYNIPOBOAHUKOBOI0 1M01a U

H3MepeHue
K03 PpuumneHTa ycujieHus TPAaH3UCTOPA.

Kaxkue Tena Ha3zpIBatOTCs NOTYNPOBOAHUKOBBIMU?

YeMm oTimyaeTcs IMMOJIYITPOBOAHMK IT-THIIA OT HpOBO}IHI/IKa?

Kaxkas npoBoaMMOCTb Ha3bIBa€TCsI MPOBOAUMOCTBIO P-THUIA?

Yro IMPOUCXOJUT HA I'PAHUIIC KOHTAKTA IIPOBOAHUKA H-THUIIA C ITOJYIIPOBOAHHUKOM p-TI/IHa?

Uro Takoe coOCTBEHHAs! U PUMECHAs! POBOIUMOCTh?

Uto Takoe 3anuparomuil Ciomn?

[ToueMy KOHTakT 2-X TOJIYNPOBOJHUKOB C Pa3HOrO THIA TPOBOJUMOCTBIO 00Najgaer
OJTHOCTOPOHHEH MTPOBOIUMOCTHIO?
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10.
11.
12.
13.

UYro Takoe npsimoe u oOpatHoe Hanpsbkenue? [Ipsmoit 1 o6paTHbIi TOK?
Uto Ha3bIBACTCS BOJBTAMIIEPHON XapaKTEPUCTUKON quoaa?
Jl1 9ero ciy’KUT NOJyNPOBOIHUKOBBIN 1101?
Kak ompenensiercst ko3 dunuent ycunenus rpuonaa’?
BxiroueHune peocrara Kak HOTEHIIMOMETpA.
Bxurouenune 3-X MOJMIOCHOTO MEPeKIIoYaTes I U3MEHEHHS HallpaBJiIeHUs TOKA B LETH.
JlabopaTopnasi paGora Ne 11. Onpenesnenune ropu3oOHTAJILHON COCTABJIAIOIIEH
HANPSZKEHHOCTH MATHUTHOIO 10Jis1 3eMJIH.
Uto Ha3bIBaETCS CUIIOBOW JIMHUEH MAarHUTHOTO MOJIsi?
Kak nayT cuiioBble TMHUA MarHUTHOTO 1oJist 3eMiu? I'ie y 3eMin ceBepHbIi MarHUTHBIN
nositoc? OnpenenuTe JEMEHThl 36MHOI'O MarHeTU3Ma.
3. HampaBrnenue Kkakoro BEKTOpa COBMAJaeT C HAMpaBiICHHEM MAarHUTHOW CTPEeNKH,
HaCa)keHHOM Ha BepTUKalbHyl0 ocb? Ha ropusoHransHyto ocs? HyxHo nn
TOPU30HTAIbHYIO OCh OPUEHTUPOBATH KaK-TO B MPOCTPAHCTBE UITU 3TO HE 00sI13aTEIIbHO?
Cdopmynuposats 3akoH bruo-Casapa-Jlamnaca.
Kak HanpaBieno MmarHuTHoe mosie kpyrosoro Toka? Yemy paBHa ero H..
CrnpaBeyiuB M NPUHIUI CYNEPIIO3ULIMHU JJI1 MATHUTHBIX TOJIEi?
B yem 3akmtouaercsa meron onpeaenenus Hr u Ho 3eMHOro mMmaruutHoro mnoss?
J171s yero BUTOK OPUEHTUPYETCS B INIOCKOCTH MarHUTHOT'O MepUiuaHa?
JIaﬁopaTopHaﬂ padora Ne 13. Onpenesnenune ko3gpuuuenTa CAMOMHAYKINH KATYIIKH.
1. Yro Ha3bIBaeTCs MHIAYKTUBHOCTHIO MPOBOAHUKA? EAMHULIBI U3MEPEHUS.
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2. Ilowemy karymka OKa3blBa€T pa3HOE CONPOTUBIICHHE MOCTOSHHOMY TOKYy H
nepeMeHHOMY?
3. Ot 4ero 3aBUCUT UHAYKTUBHOE COIIPOTHBIICHHE KATyLIKU?

4. Kak cBsi3aHbl MHAYKTUBHOE U aKTUBHOE CONPOTHUBIIEHUE NMPOBOJHUKA? MOXKHO JIM HX
IIPOCTO CKJIAAbIBAaTh?

5. Uro 03Hayaer, 4TO TOK I10 (pa3e HE COBIMAAAET C HANPSKEHUEM?

6. Korna B nenu nepeMeHHOro Toka TOK M HalpsKeHHUEe COBIAAAIOT Mo ¢asze?

7. Yro takoe eMKocTHOe conmpoTuBieHue? Uem oHO oOycioBieHo? Kak BiuseT Ha TOK B
nenu?

8. Kak yBennunTh WHAYKTUBHOCTH KATYIIKN?

9. Kak perynupyercs HanpspKeHHE B Lienn?

OIITUKA
JladbopaTopnas padora Ne 3
1. JIunzsl. Ontuyeckast ock. @okyc. I'maBHas onTuueckas ocb. PokycHoe paccrosHue. Dopmyia
JIMH3bI, ONTUYECKAsl CHJIA JIMH3BI.
2. IlocTpoenue n300paXkeHUH B JIMH3AX U 3epKajiax.
3. Meroasl onpenienieHus: HOKYCHOTO PacCTOSIHUSI COOMPAIOIIEH JTMH3HI.
4. TlocTpoenue ueprexa k metony becces.
5. Meroauka onpeneneHus: ((OKYCHOTO PACCTOSIHHS pacCEUBAIOIICH JIMH3HI.
6. AGeppanus JMH3: XpoMaTuieckas, cepuueckas, KoMma, aCTUTMaTH3M.
JlaGoparopHnas padora Ne 4,4a
1. 3akoHBl OTpaXeHHs U TpelomiieHHs cBeTa. DU3MUECKUil CMBICT aOCOMIOTHOTO U
OTHOCHUTEIJILHOTO MOKAa3aTeNsl MPeIOMIICHUS CPEebl.
2. SIBneHue NOTHOTO BHYTPEHHETO OTPaKEHUSI.
3. Xoa nydeit yepes I0CKO MapaulesibHYIO INTACTUHKY U MTPU3MY.
4. Xox myuell B MUKPOCKOIIE.
5. Metoauka onpeenenre noka3aTesis IpeJoMIIeHUs Mpu nomoiy Mukpockona. (Kauecrsennoe
00BSICHEHUE YePTEXKA).
6. 3aBHCUMOCTb TMOKa3aTelisd MpeJOMIIEHUs Cpeapl OT TeMmieparypbl. I[lpuHiun paboThl
pedpakTomeTpa (mocTpoeHue xo1a 1y4deit B peppakromerpe).
JlabopaTopHasi padora Ne5.



1. B wuyem cocrour sBineHHe uUHTepepeHIMH? YCIOBHE TONYyYEHHS yCTOWYMBOU
uHTepPepeHIIMOHHO0M KapTuHBL. KOorepeHTHOCTh UICTOYHHUKOB.
2. YcnoBust HaOmroIeHuss Max u Min npu uatepdepenimu apyx ydeid AL,AD.
3. CnocoOwl HaOmonenus uHTepdepennuu: onbiT FOHra, Ounpusma m Ouzepkana Dpenens,
Mertopn JInoiina (c moctpoeHueM Xo/1a Ty4yeil 1 MHUMBIX HCTOYHUKOB).
4. MeronivKa onpeaesieHus JJIMHbI CBETOBOM BOJIHBI IIPU MOMOIIN OUTTPU3MBI.
JlabopaTopnasi paGora Ne 6.
1. B 9em cocTosT siBJIEHHE U yCIIOBUE UHTEPHEPEHIINU CBETOBBIX BOJIH?
2. YcnoBust Max u MiN npu MHTEpPEPSHLIUH JBYX JTyUCH.
3. Tlonstue 06 uHTEepdepeHUIUH B TOHKUX IUIEHKAX: IOJOCHI PAaBHOIO HAKJIOHA U PaBHOM
TOJILIUHBI (PUCYHOK U €r0 OOBSICHEHHUE).
4. Konbia Hetotona. Bersoa popmyiie aiis R u A
5. Metonuka onpeneneHus paguyca KpUBU3HBI JUH3bI U JJIMHBl CBETOBOM BOJIHBI C TOMOLIBIO
koiier; HerotoHa.
JlabopaTopnasi paGora Ne 7.
1. qudpakaus ceera. [Ipuanun [oiirenca-dpenens.
2. ludpaxiust oT miead. Y CJIoBHsS MaxX 1 Min cBeta oT mieiu (PUCYHOK).
3. TudpaximonHas pemierka. Y cioBus Max u MiN cBeta OT penieTku (PUCYHOK).
4. OnpesienieHue A Py TOMOMIH TU(PAKITUOHHON PEIICTKH.
JlabopaTopHas padora Ne 8.
1. EcTecTBEeHHBIH 1 MOJISIPU30BaHHBINA cBeT. CIIOCOOBI TIOTyYeHUS TIOJISPU30BAHHOTO CBETA.
2. Bpamienue miocKOCTH MOISpU3alMKA ONTHYECKH aKTUBHBIMH BEIlIECTBAMU. YTOJI TOBOPOTA
IUIOCKOCTH nossipu3zanuu. [locrosiHHas BpamieHus.
3. [IpuHUMI yCTpONCTBA U AEHUCTBUS CaxapuMeTpa.
4. 3akoHn bproctepa u ero guznueckoe 0ObICHEHHE.
5. Honspuszarop u ananuzarop. 3akoH Mantoca.
6. MckyccTBeHHAst aHU30TPOIIUS U €€ UCII0JIb30BAHNE B TEXHUKE.
JlabGoparopuasi padora Ne 10.
1. TermmoBoe n3nyyenue ten. Eqununel usmepenus. M3zmydarensHas U orjionaTesbHast
CHOCOOHOCTH TeJ.
2. CriexTpajbHas U MHTErpalibHast, U3JydareibHas U norjoimiareiabHas cnocooHoctH (E, A, R;).
3. 3akon Kupxroda.
4. TlonsiTe abGCOMIOTHO YEPHOTO TeJa.
5. 3aKoHBI TEIJIOBOr0 U3Ny4eHHs abcotoTHO yepHoro Tena: Ctedana-bonbiimana u Buna.
M3MeHeHue 11BeTa TeJ Py HarpeBaHUH.
6. I'pacpuku pacmpeneneHus SHEPrUM U3TY4YEHUs 10 AJIMHAM BOJIH NP pa3HbIX TeMIepaTypax.
®opmyna [lnanka (GyHKIUN pacnpeieseH s SHEPTuyu PAaBHOMEPHOIO U3ITYyYEHHs YEPHOTO Tea).
OnTu4eckuii MUPOMETP: YCTPOMCTBO U METOJ U3MEPEHUSI TEMIIEPATYPHI IUPOMETPOM.
JlaGopaTopHnas padora Ne 11.
1. Buemnuii ¢ortosdpdexr. 3akoHsl oToddpdekra (3akoH CtoneroBa). OCHOBBI KBAHTOBOM
TEOpUU CBETA.
2. YpaBHenue DiHmTeitHa 1 porodddexra. J[muuHoBonHOBas rpaHuna i GoTorddexra.
3. Bakyym#slii poTodsieMeHT. Y CTpOMCTBO U BKITIOYEHHUE B 1I€TIb.
4. BonpramnepHast XapaKTepUCTHKa (POTOIIEMEHTA.
5. O6bscHeHnE pe3yIbTaTOB HKCIIEPUMEHTA HAa OCHOBE 3aKOHOB (OTOdPdeKTa.
JlabopaTopnasi paGora Nel2.
1. Oneprus cBetoBbIX BOJH. [IoTOK 3HEprun. [1noTHOCTE NOTOKA 3HEpruu. Bektop YMmoBa.
2. CseroBoii notok. Kpusast BunHocTH. EAMHUIIBI M3MEPEHNS, COOTHOLIEHUE MEXAY BaTTOM U
JIFOMEHOM.
3. OcBemeHHOCTh. Equnanbl n3Mepenus. SIpKocTh U CBETUMOCTb, CBSI3b MEKYy HUMU. ETMHUIIBI
U3MEpEeHHUs.
4. 3aKoHBI OCBEIIEHHOCTU. MeTOoMKa MPOBEPKHU 3aKOHOB OCBEIIEHHOCTH.
5. IlonsiTve 0 BHYTPEHHEM U BEHTHWJIBHOM poTtorddekre. [Ipunnun aelicTBus JTHOKCMETpa.



JlabopaTopHasi paGora Ne 14.
1. ucniepcus cBeTa, AMCIEPCUOHHBIN CIEKTP. X0 Ty4yelt B Ipu3Me ( PUCYHOK).
2. CriekTpockorl. X011 Ty4eid B CIIEKTPOCKOIIE.
3. CrieKTphl UCITyCKaHUS U CIIEKTPHI MOTrJoieHus. JInHeiiuaTeie 1, CIUIONMIHBIE U TI0JI0CAThIE
CHEKTPHL. Y CIOBUS UX HAOIIOACHUSI.
4. CnexTpaipHblii aHanu3. [[j1s yero CHUMaroT rpaIiPOBOYHYIO0 KPUBYIO CIIEKTPOCKOIIA.
5. V3nydenue u noriomeHne cBeta aroMoM. OObsCHEHNE TIPOUCXOXKICHUS TMHEHYaThIX
CIIEKTPOB M CTPYKTYPHI CIIEKTpa U3Iy4eHHsI aToMa Boiopoa 1o bopy (dusuka-10).
JlabopaTopHasi paGora NelS5.
1. SABnenue dpotodrpdekra. BHemHuii, BHyTpeHHUN U BEHTUIBHBIN POTOADDHEKTHI.
2. 3axonbl CroneroBa Juist BHeIIHEro GoTodddexra.
3. YpaBuenue DitHmreiHa 115 poTodddekra. {nmumHHOBOIHOBAS rpanuiia portodrddexra.
4. IpuHIMN 1EeHCTBUS BEHTHWIILHOTO GoTod(deKTa.
5. CnektpanbHas XapaKTepuCTHKa (GOTORIEMEHTA.
6. [IpuHUUMI nEeHCTBUS MOHOXPOMATOPA.
7. Kak cHUMaIOT CIIeKTpalIbHYIO XapakTepUcTUKy doTornementa B padore? [louemy st
MOJTyYEHUs CIIEKTPAIIbHON XapaKTEePUCTUKH HEOOXOIUM TepeCcYeT YHEPTUU PEATBHOTO
MCTOYHHKA?

ATOMHAS ®U3UKA.
OU3NKA ATOMHOT O AAPA U DJIEMEHTAPHbBIX YACTHUI]
JIABOPATOPHAS PABOTA Ne 2
OIIPEJEJIEHUE IIOCTOSHHOM IJIAHKA METOJIOM
SAJEPKUBAIOIIEI'O ITIOTEHIUAJIA V1A ®OTO3JIEMEHTOB
1. OOBsACHUTL MEeXaHU3M 00pa30BaHUs CIICKTPOB M3ITyUEHUS HA MPUMEPE CIICKTPa aTOMAPHOTO
BOZIOPOJA.
2. CrexTpbl BOJOPOI0IOJ0O0HBIX aTOMOB.
3. B uem 3akirouaercs npaBuio otoopa’?
4. B yem 3axiouaetcs siBneHue ¢pororpdexra? Buemnuit u BHyTpeHHUNH QoTodPdexT. 3aKoH
OuHmreitHa 11 porosddexra.
5. YcrpoiicTtBo PoTOAIEMEHTOB. byIeT i TOK HACHIIIIEHUS Y Ta30HANOTHEHHBIX (POTOATIEMEHTORB?
6. Kak onpenensitor B pabore nocrosHHyto [Inanka? Kak onpenenuts paboTy BbIxona (eciu
M3BECTHBI 33/1EPKUBAIOIINE PA3HOCTH MOTEHIIMAJIOB JUIsl pa3HbIX 4acToT)?
7. YCTpOUCTBO U NPUHIUII JEHCTBUS MOHOXPOMATOPA.
8. O1eHka NorpenrHocTel N3MEpEeHHUsL.
JIABOPATOPHAS PABOTA Ne 3
MN3YYEHUE CIIEKTPA BOAOPOJA C ITIOMOLIBIO
MOHOXPOMATOPA
1. Haueptuts Mozens aToma renust. Uto mpencrapiseT U3 ceds 1BaXKabl HOHU3UPOBAHHBIN aTOM
renus’?
2. Monens atroma Pesepdopna. Kakrie oCHOBHbBIE ONBITHI MOATBEPKAAIOT CYIIECTBOBAaHUE aToMa?
3. C KaKuM YCKOPEHHEM IEKTPOH JIBUKETCS BOKPYT siapa’?
4. Ilouemy HETIPEPHIBHO M3TYYAIOUINI aTOM COTJIaCHO KJIACCUYECKOM TEOPHH AJIEKTPOIMHAMUKU
JOJDKEH ynacThb Ha a1po? Kak o6xonut Ty TpynHocTs Teopust bopa?
5. CdopmymupoBate moctynatel bopa. Kakumm skcnepuMeHTaTIbHBIMEA  (aKTOpamMu
MOATBEPKIAI0TCs ocTynatel bopa?
6. PaccunTtaTrh moTeHIIMATBHYIO U TIOJHYIO YHEPTUH BOJOPOAOIIOJ00HOTO aToMa.
7. BbIBECTH BBIpaKE€HUE YaCTOTHI U3IyUEHHS aTOMa BOJIOPO/A.
8. CnektpanbHble cepun. OObSICHEHHE CIIEKTPAIbHBIX CEPUIl C TOUKU 3pEHUs] KBAHTOBOI TeOpHH
aToMma.
9. Kak onpenensiercst moctostHHast Punoepra B padbore?
10. IIpunnun pelictBusg MoHOXpomaTopa Y M-2 1 ero ycTponcTBo.
11. Kak mporpaaynpoBarh ClIeKTPOCKOI?



JIABOPATOPHAS PABOTA Ne 6
ONPEJEJIEHUE COAEPKAHUSA KAJIUA B COJIAX
PAJMOMETPUYECKHUM METOJIOM

1. CoctaB aTOMHOTO siipa. XapakTePUCTHUKU COCTABIISAIOIIUX €0 YaCTHII.
2. CMBICH OPSAZIKOBOTO HOMEPA dJIeMeHTa B Tabnuie MenaeneeBa. MaccoBoe YUCIIO HJIEMEHTA.
3. Yrto Takoe u30Tonsl?
4. Yto noHMMaeTcs NoJ paJuoaKTUBHBIM pacragom?
5. Buzibl painoakTUBHOTO pacraja, IpaBuila CMEILEHHs.
6. 3aKOH PaIMOAKTUBHOTO pacIaja.
7. UTO Ha3bIBAaETCS AKTUBHOCTBIO PAJHMOAKTUBHOIO 3JIEMEHTA?
8. Uro Takoe nepuo noiypacraja’?
9. B -pacman. Otkyna OepyTcst JIEKTpOHBI Ipu  [-paaumoakTuBHOM pacnaze. [lpuBectu
npuMepsl  -pacraza.
10. IIpuHnun nelcTBUs CUMHTHILIISLMOHHOTO CUETYHKA.
11. ITpuniun aeictBus GoTodnekTpoHHoro (DPDY) yMHOKHUTEIIA.
12. Kak paccuuTaTh NpPOLIEHTHOE COAECpKAHUE KaJlus B COJIU?

JIABOPATOPHAS PABOTA Ne 7

COOTHOIEHUE HEONPEJAEJEHHOCTEM IJI1 ®OTOHOB
1. Iudpakuus ot 1menu. YciioBue MaKCUMyMOB U MMHUMYMOB. I1IupuHa rimaBHOro Makcumyma.
[Toka3arb Ha pHCYHKax M rpaduKke H3MEHEHUS HMHTEHCHBHOCTH BBILICIIIETO CBETa OT
pacCTOSHUSA 10 OCEBOM JIMHUM Ha 3KpaHe, OT yIJla PacCestHUS.
2. 3anucaTb COOTHOILUEHHE HEOIPEAEICHHOCTEN Jis BOJIH. [losichuter Ha rpaduke
pacripesielieHie HHTEHCUBHOCTH 110 YIJlaM Juls Iiejeil  pa3HoW IIMPHHBI.
3. 3anucarb M MOSCHUTH COOTHOLIEHHE HEONPEJIEICHHOCTEN NpU KBAaHTOBOM XapaKTepe
3JIEKTPOMArHUTHOTO U3JIy4EeHHUs.
4. 3anucarh U MOSCHUTH COOTHOLIEHUE HEOTPEIETICHHOCTEH /711 YacTHII.
5. OOBSCHUTB YCTPOMCTBO YCTAaHOBKH M XOJ] pabOThI, paccKa3aTh O METOAMKE U3MEPEHUH.
JIABOPATOPHAS PABOTA Ne 8
ONPEJEJIEHUE IIIUPUHBI 3ATIPEILIEHHOH 30HBI
MMOJYINPOBOJIHUKOB

. CTpoeHne aTomMa. DHEpPreTH4ecKre ypoBHU aTOMOB.
. KBanrtoBble uncna. Ux pusndeckuii cMpIciI.
. IIpyHIMI 3an0IHEHNS] SHEPTETUYECKUX YPOBHEN aTOMOB.
. 30HHas CTPYKTypa SHEPreTUYECKUX YPOBHEH TBEP/BIX TEll.
. UeM oTIM4aroTCsl MOIYIPOBOAHUKHN OT METAJUIOB U IUDJIEKTPUKOB?
. OHeprust depmu.
. IIpupona HocuTenei 3apaaa B MOIYIIPOBOJHUKAX.
.DIIEKTPONPOBOTHOCTD MOJIYIIPOBOTHUKOB.
. 3aBUCUMOCTB 3JIEKTPOIPOBOJHOCTH MOJYIIPOBOJHUKOB OT TEMIIEPATYPHI.
10. Kak onpenenuTs MUPUHY 3allpellieHHON 30HbI? B Kakux ennHuIax oHa usmepsercs?
11. Yto Takoe Tepmopesucrop?

O 01N DN b W~

ATOMHASA PU3UKA.
OU3NKA ATOMHOT O AAPA U DJIEMEHTAPHbBIX YACTHI]

Bonpocs! kookBuyma 1.
1. IIpenmer u 3amauu pazzaena «Pu3nka aroma u apar.
ATOMHO-MOJIEKYJISIPHBIE MACIITa0BbI.
Knaccuueckas kapTuHa Mupa U HEOOXOAMMOCTh BBEACHHUS KBAHTOBBIX
MIPECTaBICHUM.
Teopust aroMa Boziopoaa no bopy.
OmnsiT Pesepdopaa.
SAnepnas (mnaHeTapHasi) MOJEINb aTOMA.
JInHenyaTelii CIIEKTP aToMa BOAOPOIA.
IToctynatel bopa.
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9. OmnbiTel @panka u ['epia.
10. KopmyckynsipHO-BOJHOBO# JTyan3M CBOWCTB BEIICCTRA.
11. Bonnsl ae bpoilsig 1 HEKOTOPBIE UX CBOMCTBA.
12. CooTHOIIEHNE HEOTIPEICTICHHOCTEH.
13. BonmHoBast (hyHKIMS U €€ CTATUCTUYECKUIN CMBICIT.
Bonpockl ko/u10KBHYMA 2.
1. BonnoBas (GyHKIMS U €€ CTATUCTUYECKUIN CMBICIT.
2. ITINOTHOCTH, BEpPOSTHOCTH. YCIOBHE€ HOPMHUPOBKM BeposTHOCTeH. [IpuHiumn

CyNEpIIO3UIIUH.
3. O6mee ypaBuenue Illpenunrepa. YpaBuenue Illpenunrepa s CTalMOHAPHBIX
COCTOSIHUM.
4. TlpuHIUI TPUYMHHOCTH B KBAHTOBON MEXaHHKE.
5. JIBwxeHue cBOOOTHOMN YaCTHIIBI.
6. Yactuiia B OJHOMEPHOM NPSIMOYTOJIBHON «ITOTEHIMAJBHONH sSMe» ¢ OECKOHEYHO

BBICOKUMH «CTEHKaMM.
7. JIuHeWHBIN rapMOHMYECKUM OCLMIIIATOP B KBAHTOBOW MEXaHHUKE.
8. ATOM BOJIOpOJa B KBAHTOBOW MEXaHHKE.
9. Pacmernuienue criekTpaiabHbIX TMHUN. DPdexTsl 3eemana u Llltapka.
10. Cnektp atoma Bogoposa. [Ipasuio orbopa.
11. Cniun snexTpona. CHMHOBOE KBAHTOBOE YHUCIIO.
12. IlpuHIMI HEPA3TUYUMOCTH TOXKIECTBEHHBIX YacThll. DepMUOHBI U OO30HEI.
13. Ipunun [aynu. PacnpeneneHue 31eKTPOHOB B aTOME 110 COCTOSTHUSIM.
14. Tlepuoauyeckas cucreMa jaeMeHTOB MeHeneeBa.
KauecTBenusble 3agauu

1) 3aBucHT M pacupeeicHHe YHEPTeTHUECKUX YPOBHEH OT (hOPMBbI MOTCHIIMATBHOMN SIMBI?
OTBeT NPOMILIFOCTPUPOBATE.

2) IlpaBuna KBaHTOBaHHS OpPOUTAIBHOIO MEXaHHUYECKOIO0 M COOCTBEHHOTO MOMEHTOB
UMITYJIbCA 3JICKTPOHA U MX MPOEKIMH Ha HAaIpaBJICHNUE BHELTHETO MarHUTHOI'O MOJIS.

3) Ilowyemy aToMm BOIOPOJA MOXET MMETh OJHY M TY K€ SHEPIUI0, HAXOMASACh B PA3IHMUYHBIX
COCTOSIHUSAX?

4) CKOJIbKO 3JICMEHTOB MOXET OBITh B aroMe, y KOTOPOrO B OCHOBHOM COCTOSTHUH
3amonHeHsl K- u L-o6omouku, 3S-mogo0onouka U JBa 3NEKTpOHA B 3P-1Moa000I0uKke?
UYro 310 32 aTOM?

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

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

7) Yo onpenenseT KBagpaT MOIYJISI BOTHOBOW (DYHKITHH?

8) MoxeT M YacTHIa HAXOJUThCS HA THE «IIOTCHIUATBHOW sIMbD»? ONpenensercst JIu 3T
bopMoit siMbI?

9) UYemy paBHa pa3HOCTh dHEPrUil MEXAy 4 U 2 SHEPreTUYECKUMH YPOBHSIMU KBAaHTOBOTO
ocruuaTopa?

10) B yem oTinyre MOHMMaHHUS IPUYMHHOCTH B KJIACCHYECKOW M KBAHTOBOW MEXaHUKE?

11) KakoBa HaWMeEHbIIass HSHEPrUsl YACTUIBl B «IIOTCHIMAIBHOW sMe» C OSCKOHEYHO
BBICOKUMH «CTEHKaMU»?

12) [Touemy KBaHTOBasi MEXaHUKA SIBIISICTCS] CTATUCTHYECKOM TeOpUeit?

13) ®duznyeckuii CMBICT KBAHTOBBIX YUCEN: TJIABHOTO, OPOMTAIBHOTO M MarHUTHOTrO. Kakue
3HA4YEHUs] OHU MOTYT TPHUHUMAThH?

14) Kakye KBaHTOBBIC YHCIA HMEET BHEUIHWH (BAJICHTHBIA) OJJIEKTPOH B OCHOBHOM
COCTOSIHMM aTOMa HaTpusi?

15) Kak m3meHmnack Obl CTPYKTypa 3JEKTPOHHBIX OOOJIOUEK aTOM, €CM OBl 3JIEKTPOHBI
ObLIH HEe (hepMHOHaMU, a 0030HaAMH?

16) 3ancath dJNEKTPOHHYIO KOH(MUTYpalWIO IJisi aTOMOB: HEOHA, HUKEIs, TepMaHWs,
KobasbTa.



17) KakoBsl Bo3MoxHbIe 3HaYeHus | 1 ml mis rmaBHOro xBanToBOrO umcia N=5? CKOJIbKO

Pa3JIMYHBIX COCTOSTHUM COOTBETCTBYET =47

18) bonblie wiaM MEHbIE SHEPrHs YACTHUIIBI, HAXOMAIICHCS B «IOTCHIUAILHOW SME» C

e

0OECKOHEUHO BBICOKHMMHU «CTEHKAMH», B COCTOSIHUU C N=3 TI0 CPaBHEHUIO C COCTOSHHUEM
n=1? Bo ckonbKko paz?

IlepeueHb TEM )11 KYPCOBOH PAa0OTHI:
CrpykTypa 1 pu3HIeCKHe CBOWCTBA MOJIUMEPOB.

Komno3unmonsele MaTepuaibl OCHOBE MOJIMMEPOB: CTPYKTYpa U (U3HYECKUE CBOMCTRA.
Crapenue noJmMepoB 1 IpodiaemMa uX yTUIH3aluH.
VYraeponHele HAHOCTPYKTYPHBIE MaTepHallbl: CTPYKTypa, (U3MYECKHe CBOWCTBA,

IMOJIYYCHHUE U IPUMEHCHUC.

17.

JlnvHamuKa OIMHOYHOM Kallli B Fa30BOM IOTOKE.
DddekT Xosta u ero NpuMEeHEHHE.
Hucnepcus ceera.
AcrepouaHasi OnacHOCTb. AHAJIU3 IMYTEH 3aIIUTHI.
Nznyuenue u criekTpol. CrieKTpanbHbIN aHAIU3.
. DJIEKTPONIPOBOJHOCTb MAaTEPUAJIOB.
. [loreHIMOMETPUYECKUI METO/I UCCIIEIOBAHUS CPEL.
. Kunkoctu. [IoBepXHOCTHOE HATsAKEHUE.
. I3mepenune nuaneKTpuyecKoi NPOHUIIAEMOCTH KOMITIO3UTHBIX MaTEPHAIIOB.
. PacueT auanexkTpryeckon NpOHULIAEMOCTH KOMIIO3UTHBIX MaTEPUaJIOB.
. [lornomeHune 31EKTPOMAarHUTHBIX BOJIH CJIOUCTBIMU CPENAMU.
. Peanu3zanus merona marpuir nepeHoca 8 Maple.
MopenupoBanue B3aMMOJEHCTBUS JJIEKTPOMAarHUTHOW BOJIHBI C  KOMIIO3UTHBIM

MaTCpHuaJIOM.

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

26

®du3nyecKue OCHOBBI M BO3MOKHOCTH METOJIa PSHTTEHOCTPYKTYPHOTO aHAIIN3A.
Du3nYecKue OCHOBBI U BO3SMOXKHOCTH CIIEKTPO(POTOMETPHUUECKOTO METO/Ia aHATTU3A.
®u3nyecKkrue OCHOBBI U BO3MOKHOCTH METO/Ia PEHTT€HOCIIEKTPAILHOTO  aHaIK3a.
Marunerokanopuueckuii 3pdekr.

TemooOMeH mpy KarneabHON KOHACHCAIIUY Tapa.

MeTo/ 161 MHTEHCU(PUKAIIUHU TPOIIECCOB TEIIO00OMEHA.

TennooOmeH nipu (a30BBIX MEPEX0Iax.

CwmenanHbIi TEMI000MEH.

. leexThl KpUCTATUYECKUX CTPYKTYyp. Tomonorunueckue AePeKThl B YIIEPOIHBIX

MaTepHanax.

27
28
29

. MeTo/1pI McceToBaHus CTPYKTYPHI YTIEPOJAHBIX MAaTEPUATIOB.
. CBepX1IpoOBOAUMOCTbh: HCTOPHUS, TPOOJIEMBI, TEPCTICKTHBHI.
. 3aKoH OaylaHca SHTPOTHH.



7 OneHoOYHBIE CPEACTBA IJIS POBeIeHUsI POMEKYTOUHOM aTTecTalNu

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

CtpyKTypHBII
JJIEMEHT [Tnanupyemsble pe3yabTaThl 00yUeHHUs OneHouHble CpeCcTBA
KOMIETEHINH
OIIK-1 CrnocobeH npuMeHsTh hyHIaMEeHTaIbHbIC 3HAHHS, TOJTyYeHHBIE B 00J1aCTH MaTEMAaTHIECKUX U (M) €CTECTBEHHBIX HayK, M UCIIOJIb30BaTh UX B
poeCCHOHATILHOMN 1€ TEIbHOCTH
OIIK-1.1 Pemaer mnpodeccuonanbubie 3anaun ¢ | Ilepeuens meopemuueckux 60npocos K IK3ameHy:

obnactu ¢pyHIaMEHTAIBHON U MPUKIATHON
MaTeEMaTUKU

OIIK-1.2 Bnageer ciocobamu u npuemMaMu pelieHus
UCCIIeIOBATEIbCKUX 3aJad B 00jacTu
dbyHIaMEHTAIBHOU 31 MPUKJIAHON
MaTEMaTHKU

OIIK-1.3 IIpumensier (hyH1aMeHTalbHbIE
MEXIUCLHUIIIIMHAPHBIE 3HAHUSA U1
pemieHus 3agad B Ipo(eCcCHOHATBHOM
JESATEIBHOCTH

1.

wmn
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o

10.
11.

12.

13.
14.

15.
16.

MarepuanbHasg Touka. Cucrema orcyera. TpaekTopus, AJUHA IYTH, BEKTOP
nepemeneHusi. CKopocTb.

YckopeHue 1 ero CocTaBiIsIIoNMe. YIIIOBasi CKOPOCTh U YIIIOBOE YCKOPEHHE.
3akonsl HeroToHa. 3aKoH coxpaHeHust uMIyiabsca. Llentp macc.

MoMmeHT uHepuud. MOMEHT CHJIbl. YpaBHEHHE JMHAMMKHM BpaIlaTeIbHOIO
JBUKEHUSI TBEPOTO Teaa. MOMEHT UMITYJIbCa U 3aKOH €r0 COXpaHEHHUS.
Oueprus, padora, MOIHOCTh. KuHeTHueckas 1 moTeHIMaIbHast SHEPIUsl.

3aKkoH coxpaHeHus 3Hepruu. Kunernueckasi sHeprus BpallieHusl.
I'apMoHHnueckue kojaeOaHus U UX XapaKTepUCTUKU. ['apMOHMUECKUI OCLMILIATOP.
[IpyXvHHBIN, PU3NUECKUN U MaTEMATUUECKUN MasiTHUKH.

3aTyxarolye U BbIHYX/I€HHbIE KOlIeOaHuUs.

Bonnogsie npornieccsl. [IpononbpHbIe U TONIEpeYHbIE BOJHBI. YpaBHEHUE Oeryien
BOJIHBL. BolHOBOE ypaBHEHHE. 3BYKOBBIE BOJIHBL.

[TapameTprl COCTOSIHUS TEPMOJIUHAMUYECKOMN CUCTEMBI. 3aKOHBI HAECAILHOTO Ta3a.
VYpaBuenne MengaeneeBa-Knanelipona. OcHoBHoe ypaBHeHne MKT. 3akon
MakcBenia o pacnpeieIeHuu MOJIEKYI HJ€aIbHOTO ra3a Mo CKOPOCTSIM.
Pacnipenenenne bonbimana. CpeaHee 4MCIIO CTOJIKHOBEHMM M CpPENHAs JUIMHA
cBOOOAHOTO Mpobera. SBneHus nepexHoca.

Yucno creneneii cBo0obl. [lepBoe Hayamo TepMoaruHaMuKu. TermmoeMKoCTb.
[Ipumenenne  mepBoro  Hayaja  TEPMOAMHAMHUKH K  H30IpOLECcCcaM.
AnnabaTtudeckuii U MOJIUTPOIHBIN MPOLECCHI.

Kpyrosoii nporiecc (uukit). O6patumMblie 1 HEOOPATUMBIE MTPOLIECCHI.

Outponus. Bropoe Hagano repmoanHamMuxu. [Hukin KapHo.




CTpyKTypHBIii
JIEMEHT
KOMIETEHINH

[Tnanupyemble pe3yabTaThl 00yUSHHS

OneHouHble CpeCTBA

17.

18.

19.

20.
21.
22.
23.

24,

25.
26.

27.
28.
29.
30.

31.
32.
33.
34.
35.

OJNEeKTpUYECKU 3apsAl. 3aKOH COXpPaHCHMsI JJIEKTPUYECKOrO 3apsja. 3aKOH
Kynona. HanpspkeHHOCTB 31eKTpocTaTiuueckoro nosst. [IpuHuun cynepno3unuu
AIEKTPOCTATUYECKUX TOJICH.

Teopema I'aycca JUTS NIEKTPOCTATUYECKOTO TIOJIA. ITorennman
AIEKTpoCcTaTudeckoro  mois. CBA3b  HANPsDKEHHOCTM M IIOTEHLUana
AJIEKTPOCTATUYECKOTO MOJIS.

Tunsr guanextpuxoB. HanpsbkeHHOCTh monst B audnekTpuke. IIpoBognuku B
AJIEKTPUYECKOM I10JIE.

OJeKTpHUUEeCcKas EMKOCTh YEIMHEHHOIO TPOBOAHUKA. KOHIEHCATOpBI.

Cuia u iotHoCcTh Toka. CtoponHue cuiibl. J/IC 1 HanpsiKeHHE.

3akoH Oma. ConpoTHBIEHHE POBOIHUKOB.

PabGora m momHocTh Toka. 3akoH JDxoyms-Jlenna. IlpaBuna Kupxroda mms
Pa3BETBICHHON LIEIIH.

IlepeMeHHBII TOK Ha YyYacTKe IENH, COIAEPXKAIIEM pE3UCTOp, KAaTyIIKy
MHIYKTUBHOCTU M KOHJEHCATOp. MOIHOCTD, BbIAEIsEMAas B LIENIN IIEPEMEHHOTO
TOKa.

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

3akoH Ammepa. JleiicTBe MarHUTHOTO MOJI Ha ABWXKYIIMHCS 3apsia. SIBieHue
JIEKTPOMAarHUTHOM MHAYKLUU. 3akoH Papanes.

WNunyktuBHOCTH KOHTYpa. CaMOMHIYKIMS. DHEPrusi MArHUTHOTO TOJIS.
B3anmuas unaykuus. Tpanchopmaropsl.

Tox cmenienus. YpaBHenns Makcseiuia.

DJEeKTpOMarHuTHas BOJIHA W €€ CBOWMCTBAa. ODHEprus, MMIYIbC U JABJICHHE
3JIEKTPOMAarHUTHOW BOJTHBI.

Juamarneruku. [lapamaraeruku. @eppoMarHeTUKH.

OcHoBHBIE 3aKOHBI ONTUKH. [To/THOE OTpaxeHue.

Tonkue nuH3b1. M300paskeHne NpeAMETOB € ITOMOIIBIO JTUH3.

KorepeHTHOCTh 1 MOHOXPOMATHYHOCThH CBETOBBIX BOJIH. IHTepdepeHIus caera.
Mertons! HabroneHus uHTepdepeHu cBeta. MHTepdepeHus cBera B TOHKUX
TJICHKAX.




CTpyKTypHBIii
JIEMEHT
KOMIETEHINH

[Tnanupyemble pe3yabTaThl 00yUSHHS

OneHouHble CpeCTBA

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

45.
46.

47.

48.
49.

50.

51.

52.

53.

54.

[Tpunmun [Noiirenca-Openens. 3oab1 peHens.

Hudpaxius Openenst Ha KPyIrJIOM OTBEPCTUH U JHCKE.

Judpakuus @payHrodepa Ha OTHOH eI U HA AUPPAKIIMOHHOHN pEIIeTKe.
EcrecTBennblii 1 mossipu30BaHHbINA CBET. 3aKkoH bprocTepa.

JIBoitHOE NydenpenomiieHrue. Bpamienue niockocTy noisipu3anuu.

TeroBoe wu3MydeHWE H €ro XapakTepucTukd. 3akoH Kwupxroda. 3akoH
Credana-bonpnmana u cmemenust Buna.

Bunst porosddexra. 3akonsl BHentHero Gpororddexra. YpaBHeHHEe DHHINTEHHA
JuTs BHENTHero dotodddexra.

Macca u ummynasc ¢orona. Jlasnenune cera. Dddexkr Komnrona. EmmHCTBO
KOPITYCKYJIIPHBIX U BOJTHOBBIX CBOMCTB 3JIEKTPOMArHUTHOTO U3JIy4YEHHUS.

Mogenu atoma Tomcona u Pesepdopnaa. JInHeiuareiii criekTp aroMa BOAOPOAA.
CrnexTpanibHble CEpUU aTOMa BOJIOPOAA.

[Tocrynarst bopa. OnbiTel @panka u I'epria. Criektp atoma Bozopoaa o bopy.
CootHomienue HeomnpezeneHHocTel [eisenOepra. BomHoBass ¢yHKius u ee
CTaTUCTHYECKUI CMBICI.

VYpaBuenune Illpenunrepa. Yactuma B OJHOMEPHOW  IPSAMOYIOJIBHOM
«TOTEHIIUATILHOM sSIMe» C OECKOHEYHO BHICOKMMH CTCHKAMHU.

IIpoxoxieHre YacTUIlbl CKBO3b IMTOTEHIMAIBHBIN Oapbep (TyHHEIbHBbIN 3 deKT).
CocrosiHue aroma BOJOpO/a B KBAHTOBOM MexaHuke. YpaBHeHue LlIpémunrepa
JUISL aTOMa BOAOPOZA U €0 PELICHHUE.

Pa3mep, coctaB u 3apsn aromHoOro simpa. MaccoBoe u 3apsimoBoe uucnia. Jedexr
MAaccChl U DHEPIHsl CBSI3M S/1pa.

S nepHbie cuibl, X cBOMCTBA. KBAHTOBBIN MEXaHMU3M B3aUMOECHCTBUS HYKJIOHOB
B sAJIpE.

KanenbHast u o6ono4ueyHast Mofienu sapa, ux oco0eHHOCTH. «Marnueckue 4ucia
U «Maruyeckue sapar.

PagnoaxktuBHOCTh. EcTecTBEeHHass M HCKYCCTBEHHAas paJMOAaKTUBHOCTh. 3aKOH
PaaMOaKTUBHOIO pacnaaa. AKTUBHOCTh PaJMOAKTUBHOTO BEIIECTBA.
Anbda-pacnaa. IlpaBunma cmemieHusi. 3akoHbl COXPAaHEHHS TpU  pacmaje.
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BiaumogeiictBue anbga u3aydeHus ¢ BeIIECTBOM.

55. bera-pacnan, ero Bunbl. [IpaBuna cMenieHus. 3akOHbI COXPAHEHHsI TIPU paciaje.
BsaumogeiicTBre 6eTa U3JIydeHHUs C BEIIECTBOM.

56. Famma w3imydeHue, €ro cBoiicTBa. ['aMMa-CIEKTp paJMOAaKTUBHOTO SJIEMEHTA.
B3anMopneiicTBus raMmma U3Jy4€HHUS C BELLECTBOM.

S7. SlnepHble peakuMM M UX OCHOBHbIE TuUIbl. Peakuus nenenus siapa. Llennas
peakuus. TepmosiiepHas peakuusi.

Ilpumepnvle npakmuyeckue 3a0auu 014 IK3AMEHA:

1.

OnHopoaHsblil cTepskeHb Maccot M = 0,5 Kr mojBeIIeH Ha TOPU30HTAIBHOM OCH,
MIPOXOIAIICH Yepe3 ero BepXHUii KoHell. B Touky, oTcTosyto oT ocu Ha 2/3 ATUHBI
CTEpIKHS, yaapsieTcs MmyJist Maccoll m = 6 T, JIeTsIasi FTOPU30HTAIBHO CO CKOPOCTBIO
vo = 10% m/c, u 3acTpeBaeT B HeM. OnpeaeuTb CKOPOCTh HUKHETO KOHIA CTEPKHS
cpasy mnociue yuapa.

Ha o6on xoneca B popme ToHkoro odpyda maccod M = 0,4 Kr, KOTOpPBIH MOXeT
BpalaThCsl BOKPYT CBOEH OCH, HAMOTAH LIHYpP, K KOHIly KOTOPOrO MOJBEIIECH I'PY3
Maccoid m = 90 r. Ha kakyro BbICOTY OIlyCTHTCA Ipy3 4epe3 t = 1 ¢ mocne Havana
JIBUKEHUSI.

Jlorapudpmuueckuii AeKpeMEHT HEKOTOpoil Kosebmtomielcss cuctemMbl A = 0,02.
Omnpenenure, BO CKOJIBKO pa3 YMEHBIIUTCSA HEPTUs 3TOH KojeOaTenbHON CUCTEMBI
3a BpeMsi, COOTBETCTBYIOLIEE 75 MOIHBIM KOJIEOaHHSIM.

B cucreme K' mokoutcsi crepkeHb, cOOCTBeHHasi 1iauHa lg koToporo paBHa 1 wm.
CrepkeHb pacIoyio’KeH TaK, YTO COCTABIISET Yyroi (po=45° ¢ ocbio X'. OnpenenuTsb
mHy | crepxxHs u yron ¢ B cucteme K, eciu ckopocts v cuctemsl K' oTHOCHTENBHO
K paBna 0,8 c.

MarepuanpHas Touka Maccoi M = (0,2 KT coBepIIaeT TapMOHUYECKHE KOJIECOaHUS 10
3akoHy X = 0,1 cos (nt/2 - n/4) m. HaliT MakcuMalIbHYIO MOTEHITHAILHYIO SHEPTHIO
TOYKH.

Ha nony cTouT Tenexka B BUJE JJIMHHON JOCKU, CHA0)KEHHOW JIETKMMHU KOJIECaMH.
Ha oxgmoM KOHITE JOCKH CTOUT YelIoBeK. Macca yenoBeka M = 60 kr, Macca IOCKH T=
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10.

11.

12.

13.

20 xr. C Kakoi CKOPOCTHIO U (OTHOCUTENBHO 110J1a) Oy/AeT ABUTAaThCS TEJIEKKA, €CIIU
YeJIOBEK MOWJET BAOJb JIOCKH CO CKOPOCTBIO (OTHOCHTENHHO IOCKH) V=1 wm/c?
Maccoii konec npenedpeus. TpeHue Bo BTyJIKax HE YUUTHIBATb.

Bboek cBaitHoro mosora maccoit m;=500 Kr magaeT ¢ HEKOTOPOM BBICOTHI Ha CBAIO
maccoii My=100 kr. Haiitu KIIJT " ynapa 6Goiika, cumras ymap Heynpyrum.
H3MeHeHrneM NOTEeHIUANbHON SHEPTUH CBau MIPU YIITyOJICHUU ee peHeOpeyb.
I'enuit cmemanu ¢ HensBecTHHIM ra3oM. [lokaszarens aguadaThl NOTYyYEHHONW cMecU
okazazcs paBeH 1,38. CKOIbKO aTOMOB COCTaBJISIIOT MOJIEKYJIYy HEM3BECTHOTO rasa
cmecu?

HekoTopoe KOIMYecTBO renus pacHIMpsETCs CHayala aguabaTUyecKd, a 3aTeM
nzobapuuecku. Koneunas temmneparypa raza paBHa HaudaiabHOU. [Ipu aguabatHOM
pacmiipeHuH ra3 coBepuua pabory, paBHyw 4,5 kJlx. Hapucyiite rpaduk
npouecca. Kakoe koanuecTBo TEMIOThI MOMJIOTUII a3 3a BECh Ipoliecc?

Cwmermanu Bogy Maccoit mp=5 kr npu temmepatype T1=280 K ¢ Bozgoit maccoit my=8
kr npu temneparype T>=350 K. Haiitu usmenenue AS sHTponuu, MpoUcXosiiee
MIPU CMEIINBAHUU.

WneanbHblil 1ByXaTOMHBIA ra3, cOJEpKalllil KOJIWYECTBO BellecTBa v=l Moyib U
Haxongmuics noa nasiaeHueM p1=0,1 MIIa npu remnepatype T1=300 K, narpesatot
MpU  TIOCTOSITHHOM oO0Bbeme A0 naBieHust p,=0,2 MIla. Ilocne »toro ra3
M30TEPMHUECKH PACHIMPHUIICS 10 HAYAJIbHOTO IaBJICHUS U 3aTeM M300apHO ObLI cKat
10 HadanpHOro oobeMa V. [loctpouts rpaduk nukia. OnpeaenuTs TEPMUUECKUM
KITJ n nukia.

OxuHaKoBbIe YacThIBl Maccoii M=10"" r kaxxas paclpenesieHsl B OTHOPOAHOM
IpaBUTAIMOHHOM MoJie HanpsbkeHHOCcThio G=0,2 MxH/kr. OnpeaenuTs OTHOLIEHNE
M1/l KOHUEHTPAalUMN YacTHUIL, HaXOJSAIIMXCS Ha SKBUIOTEHIMAIbHBIX YPOBHSX,
oTcTOsIMX Ipyr oT apyra Ha Az= 10 m. TemnepaTtypa T BO BCeX CIOSIX CUMTAETCS
01MHaKOBOM U paBHOU 290 K.

Onpenenure, npu Kakoil Temmeparype rasa, COCTOAILIETO M3 CMECH a3oTa HU
KHCJIOpo/a, HanboJiee BEpOATHBIE CKOPOCTH MOJIEKYJ a30Ta M Kuciopoja OymyT
OTJIMYATHCA JPYT OT Apyra Ha Av = 30 m/c?
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14.

15.

16.

17.

18.

3Hasi (QYHKUMIO pacHpelielieHuss MOJIEKYJd IO CKOpPOCTSM B HEKOTOPOM
2 2

MOJIEKYISPHOM ITyuKe f(v)—m— V3 exp _mv
P a 2k?T? 2kT

, HAWTH BBIPAKECHUS IS

HauboJsee BEPOSITHON CKOPOCTHU V.

JIBa OIMHAKOBBIX NPOBOAAIIMUX 3aPSDKEHHBIX 1Iapa HAXOAATCSA HA pacCTOSHUU =60
cM. Cuita orrankuBanus Fi mapos pasHa 70 MxH. I1ocne Toro kak mapsl npuBesu B
CONPUKOCHOBEHME W YyJAIWIW APYr OT Jpyra Ha IIPEKHEE PpacCTOSHHWE, CHUIIA
OTTAJIKUBAaHUS Bo3pocia u ctana paBHO# Fo=160 mxH. Beruncauts 3apsaast Q1 u Qy,
KOTOpBIE OBUIM Ha MIapax 10 UX COMPUKOCHOBEHUH. JlMaMeTp mapoB CYUTATH MHOTO
MEHBIINM PACCTOSHUS MEXY HUMH.

JIBe TOHKOCTEHHBIE KOHIIeHTpHrueckue chepsl ¢ paanycamu R1 = 0,2 Mmu Ry = 0,4 m
HECyT Ha cebe 3apsi/ibl ¢ MOBEPXHOCTHBIMU IUIOTHOCTAMHU G1 = | KM i o; = 3
HKi/M?  COOTBETCTBEHHO. [IpocTpaHcTBO MeXAy HHMMH 3allOJIHEHO Cpefod C
JIUDJIEKTPUYECKONH IPOHULAEMOCTBIO € = 2. YeMy paBHa HanpsHKEHHOCTD
AIIEKTPUYECKOTO MOJISI B TOYKAX, OTCTOSILIUX OT

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

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

£2=20,0 B, £5=30,0B, R;=1,0 Om, R;=2,0 Om, Ry= i R
3,0 Om, R4=4,0 Om, R5=5,0 Om, Rs=6,0 OM u £3
R;=7,0 Om. BHyTpeHHee CONpPOTHBIEHHUE £1 £z Rs

MCTOYHUKOB NpeHedOpexumo Maino. Onpenenure

BEIIMYMHBI TOKOB BO BCEX Yy4yacTKax LENHU U

paboTy, COBEpPIIEHHYIO BTOPHIM HCTOYHUKOM 32 MTPOMEKYyTOK Bpemenu At=0,1 c.
Konnencarop noakiodeH k 6arapee ¢ 9/IC € = 8 B 1 BHyTpeHHUM CONIPOTUBICHUEM
I =2 Owm Kak noka3aHo Ha pucyHnke. Conpotusienue pesucropa R =2 Om. Kakon
JOJKHA OBITh €MKOCTh KOHJEHCATOpa, YTOOBI MOCJE 3aMbIKaHUS KIF0Ya dHEPTHUS
KOHJIEHCaTopa yMeHbmuinach Ha 48Mk/Jx?
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19

20.

21.

22.

23.

24,

25.

.Ilo koHTYpy, H300pa€HHOMY Ha pPHCYHKE, HUIET TOK CHJION |
I=100A. Omnpenenutb MarHUTHYO UHAYKIMIO B moms,
CO3/1aBaeMyI0 3TUM TOKOM B Touke O. Paamyc u3orHyroit yactu
KoHTypa paBeH R=20 cm (O-1eHTp KpUBHU3HBI KOHTYpa), a yroi :
0=60°. :

B nocrostHHOM MaruuTHOM 1osie ¢ uHayknuen B =5 Tn naxogurcs :
3aMKHYTBIH POBOJAIIMNA KOHTYp, IJIOLIA/lb KOTOPOTO MEHSETCS [0 &

3akony S(t) = (4 + 0,2t) M. Yemy paBua 3/1C UHIYKIIUA B MOMEHT

BpeMeHH t = 5 C, eClIM KOHTYp pAacHOJIOKE€H TaK, YTO MPOHHU3BIBAIOIINI €ero
MarHUTHBIN OTOK, MaKCUMaJIEH?

[lepnienaukynapHo MarHUTHOMY Moo ¢ uHAykuued B=0,1 Tn Bo3OyxaeHO
aNeKTpuuecKoe mose HampspkeHHocThio E= 100 xB/M. IlepnenaukynspHo obonm
MOJISIM JIBHDKETCS, HE OTKJIOHSSICh OT MPSIMOJMHEHHOM TPaeKTOPHH, 3apsiKeHHas
yacTHULIA. BBIUMCAUTH CKOPOCTH L YaCTHIIBI.
Hcrounuk S cBeta (A=0,6 MKkM) U TUTOCKOE 3epKano M
pacroyio’keHsl, Kak rnokaszaHo Ha puc. 30.7 (3epkaino
JInotina). Yro Oynet HabmomaThesl B Touke P skpana,
rae cxonsarcs ayun SP u SMP, — cBeT unu TeMHOTa,
eciu |SP|=r=2 m, a=0,55 mmM, |[SM|=|MP|? Puc. 30.7

Mexny IByMsl IJIOCKONAPAJUIENBHBIMU CTEKISHHBIMU IUIACTUHKAMHU T1OJIOKUIIH
OYEHb  TOHKYI0  IPOBOJIOYKY,  PpAaCHOJIO)KEHHYIO  MapajyieNlbHO  JIMHUU
CONPHKOCHOBEHHS TUIACTHHOK M HAXOJSIIYIOCS Ha paccTosiHu |1=75 mm ot Hee. B
oTpakeHHOM cBeTe (A=0,5 MKM) Ha BepXHel MJIaCTUHKE BUHBI HHTEP(EPEHIINOHHbBIE
nosiocel. Omnpenenuts nuaMeTp O MONMEPEYHOro CeUeHHs IMPOBOJIOYKH, €CIU Ha
NpOoTsHKeHUH a=30 MM HaCUMTBIBAETCS M=16 CBETJIBIX MOJIOC.

C nomorpio Au(paKIMOHHOHN PEIeTKH ¢ eproaoM d=20 MKM TpeOyeTcs pa3penInTh
ny6ner Hatpus (M=589,0 HM 1 A,=589,6 HM) B ciekTpe BToporo nopsaaka. [Ipu kakoit
HavMeHbIIel auuHe | peneTkn 370 BO3MOXKHO?

Ha nytu 4acTU4YHO-TIOJIIPU30BAaHHOIO CBETA, CTENEHb MoJspu3auuu P KOTOporo
paBHa 0,6, MOCTaBWJINM AaHAJIM3aTOpP TAaK, YTO MHTEHCHUBHOCTH CBETA, MPOIIEIIIErO
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26.

217.

28.

29.

30.

31.

32.

33.

yepe3 Hero, crajla MakCUMajbHOH. BO CKONBKO pa3 yMEHbIIUTCS MHTEHCUBHOCTb
CBE€Ta, €CJIM MIOCKOCTh MPOITYCKaHUs aHAIM3aTOpa MOBEPHYTh HA yroi o =30°?

B cnekrpe m3mydeHus orHeHHoro mapa paauycoM 100 M, BO3HHKAIOLIETO IMpH
AJIEPHOM B3PbIBE, MAKCUMYM SHEPTUH U3ITyYEHUS IPUXOANUTCS HA JUTMHY BOJIHBI 0,289
MkM. KakoBa temnepatypa mapa? Omnpenenure MakCUMalbHOE PpacCTOSHHE, Ha
KOTOPOM OYAYT BOCIUIAMEHSITHCS JICPEBSIHHBIEC TIPEMETHI, €CIIM WX TOTJIoNIaTeIbHas
crocoGHOCTs paBHa 0,7, a Temnora Bocmuamenenns 5 Jk/cm’. Bpems U3ITy4YEHUs
pHHSTH paBHBM 107c.

VYennHeHHbIN HUHKOBBIH MIAPUK paJnycoM | cM HaxXOIUTCs B BAKYyM€ U JUIUTEIbHOE
BpEMs OCBEIIACTCS YIbTPA(QHOICTOBBIM H3ITYYCHHEM C JUIMHON BOJHBI 0,25 MKM.
OnpeaenuTs YUCI0 HEOCTAIOUINX 3JIEKTPOHOB B 00bEME IIapuKa.

®ortoH ¢ sHeprueit 0,28 MaB B pe3yinbTare paccesHUs Ha IOKOUBIIEMCS] CBOOOHOM
3JIEKTPOHE YMEHBLIMII CBOIO 3Hepruto a0 133,7 k3B. Halitu umnynbc u HanipaBieHue
pacnpocTpaHeHHs 3JIEKTPOHA OTJAuH.

IToroxk sHeprum @D,, H3Iy4aeMblil 2JI€KTpUYecKod sammnoi, paseH 600 Bt. Ha
paccTosiHUM I = 1 M OT JIaMITbl MEPIEHIUKYIISIPHO MaJaloLIUM JIydyaM pacioioKeHO
KPYTJIOe IUIOCKOE 3epKajblie auameTpoM d=2cm. [IpuHuMasi, 94TO H3My4YeHHE JTaMITbI
OJIMHAKOBO BO BCEX HAMNPABJIEHUSAX U YTO 3€pKaJblie IOJTHOCTHIO OTpa)KkaeT
na/IalolINii Ha HETO CBET, ONPEIeNIUTh CUTy F CBETOBOro /aBjeHUs Ha 3epKablie.
Ha ocnoBe Teopun atoma bopa HailT UMIyJIbC AJIEKTPOHA B aTOME BOJOPOAA, €CIIU
MHAYKIUS MarHUTHOTO MOJIS,, CO3JaHHOI'O UM B ILIEHTpe OpOMTHI NpPU BpallleHUH,
paBHa 0,39 T

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

U3 Teopun bopa ai1g atoma Boopo/ia ciieyeT, YTO CTallMOHAPHBIMHU IS SJIEKTPOHOB
aToMa SIBJISIFOTCS TaKKe OpOUTHI, Ha JJTMHE KOTOPBIX YKJIAZBIBAETCS 1IETI0€ YUCIIO JAITHH
nedpoitneBckux BoJH. Mcxons W3 3TOro, HaluTe YHUCIIOBbIE 3HAYEHHS] MOMEHTA
UMITYJIbCa 3JIEKTPOHA B aTOME BOJIOPO/ia Ha MEPBBIX TpeX OOPOBCKUX OpOUTAX.
OJEKTPOH B aToMe€ BOJIOPOJA OMHMCHIBAETCS B OCHOBHOM COCTOSIHUM BOJIHOBOM
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34.

35.

36.

37.

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

bonbHOMY BBeNM BHYTPUBEHHO pacTBOp oObemoMm 1 oM, coJieprKaiuit
HCKYCCTBEHHBIM PagloU30TOI HATPUs ;Na akTHBHOCTBIO Ag=2000 ¢!, AkTMBHOCTB
KpoBH 00BeMoM 1 cM®, B3siToii uepes 5 gacos, okasanachk A =0,27¢™. Haiigure 06bem
KpoBH uenoBeka. [lepron momypacmana uCHoab3yeMoro u3oTomna paseH 15 yac.
DHeprus cBs3u E., sinpa, cocTodiiero u3 IByX NPOTOHOB U OJJHOTO HEUTPOHA, paBHA
7,72 M3B. Onpenenuts Maccy My HEUTPAIBHOTO aTOMA, UMEIOLIETO 3TO SAIPO.

Bo ®pannun Ha4aTo CTPOUTENHCTBO MEXKIYHAPOIHOTO TEPMOSIIEPHOTO peaKkTopa, B
KOTOPOM MPEANOJaraeTcsi NOBOJUTh YIPABIAEMYIO PEAKIUIO H2+ 1H? B KOTOpO
oOpa3yercss WU30TOI Teluss M HEeUTpoH. Kakylo MomrHOCTh OyAeT WMETh TaKou
peaxkTop, eciu B HEM OyJIET «BBITOPATh» 1 MI TSIKEIOro BOAOPOJa B CEKYHy?
Anbda yactuna ¢ kuHermdecko sHeprue K = 5,3 MbsB B030yxmaer peakuuio
9Be(()t,n)lzc, sHeprusi kotopoit Q=5,7 M»>B. HailTu KHHETHYECKYI0 DHEPTHIO
HEWUTPOHA, BBUIETEBIIIETO MO/JI IPSIMBIM YTJIOM K HAIPABJICHUIO IBUKCHUS 0.-4ACTHUIIBI.

Ilpumepnuie nadvopamopnvie pabomoi:

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

2. OmpeneneHre MOMEHTOB WHEPUUH TEN C MOMOINBIO KPYTHJIBHOTO MAasiTHHKA.
IIposepka Teopemsl IllTelinepa

3. MHccrenoBanue BpamaTeabHOTO ABMKEHUS TBEPOTO TEJIa BOKPYT HETIOABIKHON

ocH

OrnpezeneHne XxapakTePUCTHK 3aTyXaloMUX KoeOaHnii (PrU3NIecKoro MassTHHKA

Omnpenenenne CKOPOCTH 3ByKa B BO3AYXE METO/IOM CTOSUYEN BOJIHBI

N3ydeHne cTaTUCTUYECKHUX 3aKOHOMEPHOCTEN

Omnpenenenue ko3 uiimenTa BI3KOCTH BO3TyXa

Omnpenenenue nokaszarens aanadarel metonom Kinemana u Jlezopma

HccnenoBanne W3MEHEHHs TeMIepaTypbl B aJuabaTHYecKOM Ipolecce u

onpeneneHue kodbdummenta [lyaccona

©ooN O




CTpyKTypHBIii
JIEMEHT [TnanupyemMble pe3ynbTaThl 00yICHHUS
KOMIETEHINH

OneHouHble CpeCTBA

10.
11.
12.
13.
14.
15.

16.

17.

18.

19.
20.
21.

22.
23.
24,
25.
26.

IIpoBepka 3aK0Ha BO3pacTaHMsI SHTPOIIMU B HEPABHOBECHOW CUCTEME
DKCIEePUMEHTAIBHOE OIPEIeNIEHUE ra30BOM MOCTOSHHOU

HccnenoBanue 21€KTpOCTaTUYECKOTO OIS € IIOMOILBIO 30Ha

W3mepenue 31eKTpoABUKYILIEN CHUIIbl NICTOUYHUKA TOKA

lynTrpoBanue MuUIMaMIIepMeTpa

N3mepenne eMKOCTEM METOJOM MOCTHKOBOM CXEMbl M pPacyeT €MKOCTHBIX
COIIPOTHBIICHUH B LIETISIX IIEPEMEHHOTO TOKa

N3ydyenue pe3oHaHca HaNpsHKEHUN U ONpEAEsIEHUE WHIYKTUBHOCTU METOJOM
pe3oHaHca

OnpeneneHne MHAYKTUBHOCTM KATYIIKM W MarHUTHOM IPOHULIAEMOCTHU
(beppoMarHuTHOro TeIa

Omnpenenenne paguyca KPUBU3HBI JIMH3BI U ITOJIOCHI IPOITYCKaHUS CBETO(UIBTPA
¢ moMo1ubko kosen HeroToHa

HNutepdepomerpuueckue n3mMepeHust Ha ocHoBe ombiTa FOHTa

OmnpeneneHne reoMeTpUYECKUX Pa3MepOB IpU oMoy OunpusMsl Openens
Omnpenenenue JUIMHBI CBETOBOM BOJIHBI M XapaKTEPUCTHK AUPPAKIMOHHON
peleTKH

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

N3ydyeHne ramMmma-crieKTpa paJuoakTUBHOIO HCTOUYHUKA

OnpeneneHne MakCUMalbHOM SHepruum Oera-dyacTUll M UACHTU(DUKAIUU
paZAMoOaKTUBHBIX ITPENAPaTOB

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

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

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

BOIIpOCa U OJJHO IMMPAKTUYCCKOC 3a/laHUC.




Iloka3aTenu U KPUTEPUH OLIEHUBAHUS IK3aMeHa:

— Ha OLIEHKY «OTJMYHO» (5 0amoB) — 0OydJaroOUIHiics TEMOHCTPUPYET BBICOKHI ypOBEeHb C(HOPMUPOBAHHOCTH KOMIIETEHIIUH, BCECTOPOHHEE,
CUCTeMAaTHYeCcKOoe U ITy00KOe 3HaHHEe yueOHOro MaTepuaa, CBOOOTHO BBINOIHIET MPAKTUYECKUE 3a/IaHusl, CBOOOIHO ONEpUPYET 3HAHUSIMH, Y MEHHSIMH,
MIPUMEHSET UX B CUTYAILMSIX IMOBBIIICHHOW CIIOKHOCTH.

— Ha OLIEHKY «Xopoo» (4 6anna) — oOyyaroluiics 1eMOHCTPUPYET CPpeIHUI YpOBEeHb C(HOPMUPOBAHHOCTH KOMIIETEHLIMN: OCHOBHBIE 3HAHMS,
YMEHUS OCBOEHBI, HO JIOMYCKAIOTCsl HE3HAUYUTEIbHbIE OITMOKH, HETOYHOCTH, 3aTPYAHECHUS PU aHATUTHYECKUX ONEPALHIX, IEPEHOCE 3HAHUI U YMEHUM
Ha HOBbIE, HECTAHAPTHBIE CUTYALIUU.

— Ha OIICHKY «yJAO0BJIETBOPUTEJIBHO» (3 Oaa) — 00yJaronuiics JeMOHCTPUPYET OPOTOBEI YPOBEHb CPOPMHUPOBAHHOCTH KOMITETEHIIHIA: B X0/I€
KOHTPOJBbHBIX MEPOMPHUITHIA JOMYCKAIOTCS OMMUOKU, MPOSBISETCS OTCYTCTBHE OTIENbHBIX 3HAHWUN, YMEHHI, HAaBBIKOB, OOYUYaIOIIUNCSI UCIBITHIBACT
3HAYUTEIIbHBIE 3aTPYHEHHUS PU OTICEPUPOBAHNU 3HAHUSIMU U YMEHHUSIMU IIPH UX MEPEHOCE HA HOBBIE CUTYAIIHH.

— Ha OICHKY «HEeYI0BJIETBOPHUTEIbLHO» (2 Oamia) — oOydaromuiics AeMOHCTpUpyeT 3HaHusi He Oonee 20% TeopeTHMUecKOro marepuana,
JIONYCKaeT CYIIECTBEHHbIE OIIMOKH, HE MOKET IIOKa3aTh MHTEJUIEKTYalIbHbIE HABBIKY PEIIEHUS IPOCTHIX 3ajau.

— Ha OLICHKY «HeYAOBJIeTBOPUTeabHO» (1 Oamn) — oOyyaromuiics HEe MOXKET MOKa3aTh 3HAHHUS HAa YPOBHE BOCIPOHM3BEICHUS U OOBSCHEHHS
nH(OpMANINY, HE MOXKET MTOKA3aTh WHTEIUICKTYaIbHbIC HABBIKU PEIICHHS MPOCTHIX 3a/1a4.



