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JIner akryaauszanuu padoueil mporpaMmbl

Pabouas nmporpamma nepecMoTpeHa, 0ocyxaeHa u ogodpena st peanmsanuu B 2023 - 2024
y4eOHOM roy Ha 3acenanuu kadeapel DOu3uKu

[Ipotokom ot 20 . Ne

3aB. kadeapoii M.B.XpKmec

PaGouast mporpamMma repecMoTpeHa, 00CyKaeHa U 0100peHa s peanusanuu B 2024 - 2025
yueOHOM rofy Ha 3aceqaHuu Kadeapel DOHU3UKU

[Iporokom ot 20 1. Ne

3aB. kadeapoii M.B.XpKmec

Pabouast mporpamMmma repecMoTpena, 00cykaeHa u o100peHa s peanuzanuu B 2025 - 2026
y4eOHOM roy Ha 3aceqanuu Kadeapslr DOHU3UKU

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

Pabouas mporpamma nepecMoTpeHa, 00cyxaeHa u ogoopena st peamsanuu B 2026 - 2027
y4eOHOM roy Ha 3acenanuu Kadeapelr DOu3uKu

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 no namnpasnenuto noarotoBku 29.03.03 "Texnomorus nonurpaduueckoro U yrmakoBOYHOTO
IPOM3BOJCTBA".

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

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

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:

AHanuTuyeckas XuMus 1 (GU3NKO-XUMHYECKUE METO bl aHATH3a

Maremartuka

Xumus

dusnyeckas ¥ KOJUIOMTHAS XUMUS

Xumus 1 PU3HKA TOJTUMEPOB

3 Komnerenuun odyqaromierocs, (popMmupyemMbie B pe3y/ibTaTe 0CBOCHUS

AUCHUILIMHBI (MOAYJIS1) ¥ IIJIAHUPYeEMble Pe3yJIbTAThl 00yUeHu st

B pesynbrate ocBoeHMs AMCUMIUIMHBI (Moayins) «®usuka» oOyuarouiuiics AOKEH
00Ja1aTh CIEAYIOIMMU KOMIIETEHIIUSIMU:

KO)I HHJUKaTOopa I/IHILI/IKaTOp JOCTHIXXCHUA KOMIICTCHIITNN

OIIK-1 Cnocoben MNPUMCHATb C€CTCCTBCHHOHAYYHBIC H O6H_IeI/IH)I(eHepHBIC 3HaHHA, MCTOJbI
MATEMATHYCCKOI'O aHaJIn3a 1 MOJACIIMPOBAHNMS B o0y1acTh HpOd)CCCHOHaHBHOfI JCATCIbHOCTHU

OIlIK-1.1 Hcnonb3yer ecrecTBEHHOHay4YHblE M OOIIEMH)KEHEpPHBbIE 3HAaHUSA IS
peleHHs BONPOCOB B MPO(heCCHOHAIbHON 1€ TEIbHOCTH
OIIK-1.2 IIpumensieT METOABl MAaTEMAaTUYECKOTO aHAJIW3a W MOJACIUPOBAHUSA IS

yOpaBiCHUS  TMPOU3BOJCTBOM W  KA4eCTBOM  TMOJUTPAPUUECKON U
YIAKOBOYHOM MPOAYKLIUH

OIlK-1.3 ['oToBUT MaTepuanbl U aHATM3UPYET JJIST COCTABJICHUSI HAYYHBIX 0030DOB,
yOIMKaIUi, OTUETOB




4. CTpyKTypa, 00bEéM U coep:KkaHue TUCHUIIMHBI (MOAYJIs)
OO0mas TpyI0€MKOCTh JUCIUIUIMHBI COCTAaBIsieT 3 3a4eTHBIX enuuuil 108 akax. gacoB, B TOM

YUCJIC:

— KOHTaKTHas paborta — 57,2 akaj. 4acoB:
— ayauTopHas — 94 akaJ. 4acos;
— BHEAyIUTOpHas — 3,2 aKkaJl. 4acoB;

— caMocTosTenbHas padora — 15,1 akan. yacos;

— 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
=
N B aKaj. yacax o Bu KOHTPOJISt
Paznen/ tema 3 (B axaz. vacax) E B A y P Kon
S 3 ©|caMOCTOATENFHOH | ycIeBaeMOCTH U
JACIUTUTAHBI 5 [ . | 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 ’
1 1 /11 | 0,5 JKCHpecc — JKC-TIpece — OI1K-1.2,
TIPE/ICTaBICHHST MEXaHUKH
KOJUTOKBHYMaM; KOJUTOKBUYMBI; OIlK-1.3
BbInosHeHue NJ13. cnaua MJ13.
IIpopaboTka [IpoBepka
KOHCIIEKTA JICKIMH KOHCIICKTOB.
U y4. TOCOOHH.
2
IloaroroBka k
1ab0pPaTOPHBIM 3ammra
paboTaM; pemienue| J1abOpaTOPHBIX
JIOMAITHUX 3a/1a4; pabot; cnaga
12 TuHameckue MOATOTOBKA K JIOMAIIIHUX 33]1a4; OIIK-1.1,
) 1 1 1/11 | 0,5 JKCITpece — JKc-TIpecc — OIIK-1.2,
TPUHLUITEI MEXaHUKH
KOJUIOKBUYMaM,; KOJIJIOKBUYMBI, OIIK-1.3
eimonHeHne V13, cnaga MJ13.
IIpopaboTka ITposepka
KOHCIEKTa JICKIHUH KOHCIIEKTOB.
U y4. Hocoouii.




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

Samura
11a00paTOPHBIX
pabort; cnaya

1 y4. HOCOOHH.

13  3akoms  coxpancHus IMOJArOTOBKA K JIOMAIITHUX 3a7a4; OIIK-1.1,
0,5 /1M1 | 0,5 9KCHpecc — 9KC-TIpece — OIIK-1.2,
(hU3NYECKUX BEITMYHH
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 1 1 0,25 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 1 1 0,25 JKCIIPEcc — 9KC-IIpece — OIIK-1.2,
KOJUTOKBHYMaM; KOJUTOKBUYMBI; OIlK-1.3
BbInosHeHue N/J13. cnaua MJ13.
IIpopaboTka [IpoBepka
KOHCIIEKTA JICKIMH KOHCIICKTOB.
U y4. TOCOOHH.
HWroro no pazneny 4,5 5/31 2
2. MonexynsapHas ¢usuka H"
TEPMOANHAMHKA
IToaroroBka k
n1a00paTopHBIM 3amura
pabotam; pemenue| J1abopaTOPHBIX
JIOMAIITHUX 3a/1a4; pabort; cnaua
2.1 MOATOTOBKA K JNIOMAIIHUX 3a]1a4, OIIK-1.1,
MonekymsipHO-KUHEeTHYecKas | 2 1 /11 1 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 1 /11 1 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,
o 0,5 1 0,5 IKCIIpece — JKC-TIpecc — OIIK-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 2,5 321 | 2,5
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 1 /11 1 JKCHpece — JKC-TIpecc — OIlK-1.2,
KOJUIOKBUYMaM,; KOJIJIOKBUYMBI, OIIK-1.3
BeImosTHeHUE MJ13. cnava MJI3.
ITpopabotka ITposepka
KOHCIEKTa JICKIUH KOHCIIEKTOB.
U y4. TIOCOOHH.
2
ITogroroBka k
n1a00paTopHBIM 3amura
pabotam; pemenue| J1abopaTOPHBIX
JIOMAIITHUX 3a/1a4; pabort; cnaua
3.2 HocTosHHbL MOATOTOBKA K JNIOMAIIHUX 3a]1a4, OIIK-1.1,
. 1 /11 1 JKCIIpecc — 9KC-TIpece — OIIK-1.2,
INEKTPUIECKUN TOK
KOJUIOKBHyMaM; KOJUTIOKBUYMBI; OIIK-1.3
BeinosHenue NJ13. 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,
3.3 MarnutHOe mome 0,5 /11 1 9KCIIPECcC — JKC-IIpece — OIIK-1.2,
KOJJIOKBUYMaM; KOJIJIOKBUYMBI, OIlK-1.3
BeimostHeHue NJ13. cnaga UJ13.
IIpopaboTka ITposepka
KOHCIEKTa JICKIU KOHCIIEKTOB.
U y4. HOCOOHH.
Tloaroroska k
11a00paTOpHBIM 3amura
pabotam; pemeHne| 1a00paTOPHBIX
JIOMAIITHUX 3a/1a4; pabot; cnaua
MOATOTOBKA K JIOMAIIHUX 3a]1a4; OIIK-1.1,
34 DNeKTpOMarHuTHas
— 0,5 1 JKCIpece — JKC-TIpecc — OIIK-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,
35 DNeKTPOMarHUTHBIE
COICOAHMS 1 BOMHbI 05 0,5 JKCHpecc — JKC-TIpece — OI1K-1.2,
KOJUTOKBHYMaM; KOJUTOKBUYMBI; OIlK-1.3
BbInosHeHue N/J13. cnaua MJ13.
IIpopaboTka [IpoBepka
KOHCIIEKTA JICKIMH KOHCIICKTOB.
U y4. TOCOOHH.
HWroro no pazneny 3,5 3/31 | 45
4. Onruka
Iloaroroska k
n1a00paTopHBIM 3amura
pabotam; pemenue| J1abopaTOPHBIX
JIOMAIITHUX 3a/1a4; pabort; cnaua
4.1 DJeMEHTHI MOATOTOBKA K JNIOMAIIHUX 3a]1a4, OIIK-1.1,
TeOMEeTPHIECKON u 1 /11 1 JKCIIpecc — 9KC-TIpece — OIIK-1.2,
JNEKTPOHHOH ONITHKA KOJUTOKBHYMaM; KOJUIOKBUYMBI; OIIK-1.3
BeinosHenue NJ13. croaua MJ13.
IIpopaboTka [IpoBepka
KOHCIIEKTA JICKIMH 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 0,5 1 9KCIIPECcC — JKC-IIpece — OIIK-1.2,
KOJJIOKBUYMaM; KOJIJIOKBUYMBI, OIlK-1.3
BeimostHeHue NJ13. cnaga UJ13.
IIpopaboTka ITposepka
KOHCIEKTa JICKIU KOHCIIEKTOB.
U y4. HOCOOHH.
Tloaroroska k
11a00paTOpHBIM 3amura
pabotam; pemeHne| 1a00paTOPHBIX
JIOMAIITHUX 3a/1a4; pabot; cnaua
MOATOTOBKA K JIOMAIIHUX 3a]1a4; OIIK-1.1,
4.3 Tudpakuus cBera 0,5 /11 | 0,5 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 05 0,5 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
MOATrOTOBKA K JIOMAIIIHUX 3a]1a4; OIIK-1.1,
4.5 Tlonspu3anus cBera 0,5 1 0,5 JKCITpece — JKc-TIpecc — 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.

46 Ksawrosas  mpuposa IMOJArOTOBKA K JIOMAIITHUX 3a7a4; OIIK-1.1,
0,5 1 0,5 9KCIIpece — JKC-TIpece — OIIK-1.2,
U3ITy4EeHUS
KOJJIOKBUYMaM; KOJIJIOKBUYMBI, OIlK-1.3
BeimostHeHue NJ13. cnaga UJ13.
IIpopaboTka ITposepka
KOHCIIEKTa JISKIUH KOHCIIEKTOB.
U y4. HOCOOHH.
Hrtoro no pasgeny 35 4/21 4
5. AtomuHas ¢wusuka. Ousmnka
aTOMHOTO S/Ipa W DJIEMEHTapHBIX
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,
1 1/11 | 0,5 JKCHpece — JKC-TIpecc — OIIK-1.2,
o bopy . .
KOJJIOKBUYMaM; KOJJIOKBUYMBI; OIIK-1.3
BeimostHeHUEe MJ13. cnava MJI3.
ITpopaboTka ITposepka
KOHCIEKTA JICKIUH KOHCIIEKTOB.
U y4. TIOCOOHH.
IToaroroBka k
nabopaTopHBIM 3amura
paboram; pemenue| J1rabopaTOPHBIX
JIOMAIITHUX 3a/a4; pabort; cnaua
. MOATOTOBKA K JNIOMAIIHUX 3a]1a4, OIIK-1.1,
52 OchoBl  KBaHTOBOH 2 1 1 0,5 JKCHpecc — JKC-TIpece — OI1K-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
MOATrOTOBKA K JIOMAIIIHUX 3a]1a4; OIIK-1.1,
5.3 ®uznka aTOMHOTO s71pa 1 /11 | 0,5 JKCHpecc — JKC-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 0,6 9KCIIPECcC — JKC-IIpece — OIIK-1.2,
KOJJIOKBUYMaM; KOJIJIOKBUYMBI, OIlK-1.3
BeimostHeHue NJ13. cnaga UJ13.
IIpopaboTka ITposepka
KOHCIEKTa JICKIU KOHCIICKTOB.
U y4. HOCOOHH.
Hroro no pasaeny 4 3 321 | 2,1
HWroro 3a cemectp 18 18 |[18/12M1] 15,1 9K3aMeH
Wroro no nucuumnnune 18 18 ([18/121] 15,1 JK3aMeH




5 O0pa3oBaTte/ibHbIE TEXHOJIOTHH

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

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

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

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

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

2. ®opMbl yU€OHBIX 3aHATHH C 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 y4deOHOW 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

Haumenoranue [10 Ne norosopa CpoKk JIeHCTBYSI JIUTICH3UH
MS Office 2007 |, 135 1 17.09.2007 GeccpotHo
Professional

7Zip cB00OIHO pactpocTpansemoe [10 6eccpouHO

FAR Manager cB00OOHO pacmpocTpansemoe [10 OCECCPOUHO
bpaysep Yandex |cBoGoaHO pactpoctpansemoe [10 0eCCpOYIHO




IIpodeccnonanbHble 0a3bl JaHHBIX M MH(GOPMAIMOHHBIE CIPABOYHbIE CHCTEMbI

HasBaHue xypca CchlUIKa

DnekTpoHHas 0a3a mepuoandeckux u3ganui East View

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

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

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

9 MaTepHaJIbHO-TEXHHYECKOE o0ecTedeHne TUCIUTILIHHBI (MOILYJIs1)

MaTepI/IaJIBHO-TGXHI/I‘-IeCKOe obecrnieucHue 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 /I 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 XpaHSHUsT y4eOHOro 000pyIOBaHMS, HHCTPYMEHTHI JIJIs
peMOHTa J1Ta00PaTOPHOTO 0O0OPYIOBAHUSI.



IIpunoxenne 1

6 YueOHO-MeTOaUYECKOe ol0ecmeyeHue CaMOCTOATEAbHONH PpPadoThI
o0yuaromuxcs

I[Io pmucuurmumae «@u3nka» MNPEeayCMOTPEHAa ayAWTOpHasT MW BHEAyAUTOpHAas
caMmocCTosTeNbHas paboTa 00ydJaroIIMXCsl.

[Tpu u3yuyeHun Kypca (GU3MKU MPUMEHSIOTCA CJIENYIOIIME OIEHOYHBIE CPEICTBA IS
TEKYILIEro KOHTPOJI YCIIEBAEMOCTHM M IIPOMEKYTOYHOM AaTTECTallMM II0 HUTOraM OCBOCHUS
JUCUUTUIUHBL:

. IMCbMEHHBIE OTUYETHI 110 JJA0OPATOPHBIM padOTaM U MX 3aLIUTA;

. pe3ynbTaThl  peuIeHUs  KOHTPOJbHBIX  pabor, W3, TectupoBanus
JKCIIPECC-KOJUIOKBUYMOB.

Bomnpocsl k 3k3aMeHy 110 Kypcy «Pu3zuka

MEXAHHKA

1. OcHOBHBIC TOHATHS KHHEMAaTHKH: MaTepHaibHas TOYKA, CHCTEMa OTCUYEeTa, TPAeKTOpHs, IyTh,
nepeMelIeHne, paluyCc-BeKTOp, CKOPOCTb, YCKOPEHHE.

2. llpsMonuHeliHOe paBHOMEPHOE, pABHONEPEMEHHOES (PaBHOYCKOPEHHOE, paBHO3aMeEIJICHHOER)
JBIDKEHHE. YPaBHEHUS JBIKEHHUS U CKOPOCTH.

3. KpusonmuneitHoe nBwkeHue. J[BIKEHHWE TOYKHM TI0 OKpPYXKHOCTH. JIMHeWHbIE ©  YTJIOBBIC
XapaKTepUCTUKHU Takoro JBWKeHHMA. KuHemaThka BpallaTeIbHOTO MABIKEHUS: OIpeNeleHrne |
MpUMEpHl BpAIIATENbHOIO ABI)KEHHUS, CBA3b MEXIY YIJIOBOM M JMHEWHOH CKOpPOCTBIO, YTJIOBOE
ycKopeHue, (opMyna yriioBoro myTH.

4. OcHOBHBIC IOHATHS JUHAMUKH: HHEPIHAJIbHASI CHCTEMa OTCYETa, IPUHIIUIT OTHOCHTENBHOCTH, Macca,
CHUJIa, MHEPIUS U NHEPTHOCTh, KOJIMYECTBO JIBUKEHUS (MMITYJIbC), UMITYJIbC CHIIBI.

5. Tlepssrit 3axkon HeroToHa. Bropoit 3akon Hrrotona. Tperwii 3akoH Hwiorona. Ux mposBienune B
npupoze.

6. Cunbl B MEXaHUKE: CHJIA TATOTEHUS, CHJIA TSDKECTH, BEC, CHJla yNPYTrOCTH, CHIa TPEHHs MOKOS W
ckonbkeHus. CuHibl CONPOTHUBIEHMS Ta30BBIX M JKHIKHX cpeld. CHIBl KOHCEpPBaTHBHBIE U
HEKOHCEPBAaTUBHBIC. 3aKOH COXPAHEHUS HMITYJIbCa. YTNPYrHMl W HEYNPYTHH, LEHTpPalIbHBIA U
HELEHTPAJIBHBIN yJap mapoB. PeakTuBHOE IBUKEHHUE.

7. Dueprus u pabora. Mexanuueckas pabora u sHeprus. Pabora cuiel ynpyroctu. Pabora cuiisl
TsokecTd. Pabota, coBepiiaemas mpu TopMoxeHuH. [lonis moTeHuManbHBIE W HE MOTEHLHUANBHBIC.
IloTennmanbHas, KWHETUYECKAs U MOJIHAS MEXaHUYECKasi SHEPTMU CUCTEMBI TeJl.

8. OcHoBHBIC MOHATHSI BpAIATEIBHOTO JIBMKEHHsI (aOCOJTIOTHO TBEPJOE TEJO, IEHTP Macc (MHEPIUH),
YIIJI0Basi CKOPOCTh, YTIIOBOE YCKOPEHHE, MOMEHT CHJIbl, MOMEHT HHEPIIIH).

9. Kunernueckass sHeprus Bpamamoomerocs Ttena. MomeHT wuHepuuu. MomeHT cuibl. OCHOBHOE
ypaBHEHHUE TMHAMHUKHU BpaLIaTeIbHOTO ABMKEHUS TBEPIOTO Tela.

10. 3akoH coxpaHEeHHMs MOMEHTa KOJIMYECTBAa ABIKCHMS (MMITyJbca). AHAIOTHS MEXAY BEIHYMHAMH,
XapaKTepU3YIOLUIMMHU IIOCTYIATEIbHOE U BPaIaTeIbHOE ABHKCHHUS.

11. IlonsTHE NaBIEHU B KUAKOCTIX U razax. 3akoH Ilackamns. ['unpocraTuueckoe ypaBHEHHE U CIIEICTBUS
U3 Hero. ApXHMeI0Ba CUIIa.

12. [swxenue xxuaxoct. Teopema bepHynnu u ciencrsus u3 Hee.

13. [IBwxkenue Bs3KoW >xuakocTu. llpumenenue 3axoHa bepHymnM M 3aKoHa COXpaHEHHS MOMEHTa
KOJTMYECTBA JIBIDKCHUS K cTannoHapHOoMy noToKy. @opmyna Crokca. Ypapaernue [lyazeis.

14. Onpenenenre Ko1e0aTeNbHOTO ABIKEHHS. Y CIIOBUSI BOSHUKHOBEHHS KOJIEOATENBHOTO IBUYKEHUSL.

15. IuddepenumansHoe ypaBHEHHE CBOOOJHBIX KojJeOaHMHA. XapaKTEpPUCTUKA TapMOHUYECKUX
KOJIe0aHMA.

16. CBoboyiHbIe, 3aTyXalolie W BBIHYXKJICHHBIE KOJICOAHUS. YCIOBUS BO3HWKHOBEHUS W YPaBHEHWS,
OTMCHIBAIOIINE 3TH BUJBI KOJIEOaHHH.

17. BonnoBoe nBmxkenue. OmnpexnencHue BoJHBL (OOpa3oBaHHE MOMEPEYHBIX U TPOJOIBHBIX BOJH.
XapakTeprucTHKa BOJHOBOTO [IBIKEHHSA. YpaBHEHHe Oerymieil BodHBL I[lapameTpsl BOIHOBOTO
JIBUKECHMSL.

18. Untepdepenuns u qudpaxuus BoaH. [IposiBieHne 3TuX SBICHUI B IPUPOAE.

19. DnemeHThI aKkycTHKH. 3BYK. [ pPOMKOCTB M HHTEHCUBHOCTH 3ByKa. [ToHsTHE 00 yIbTpa3ByKe.
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. Mcnonp3oBanue MoaynpoBOAHUKOBBIX TPUOOPOB B ANEKTPOHHBIX YCTPOUCTBAX.
12.

MOJIEKYJISIPHASA ®PU3UKA U OCHOBbBI TEPMOJINHAMUKA

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

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

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

TlepBoe Ha4yanO TEPMOJUHAMUKH.

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

Bropoe nauano tepmomuHamuk. [TorsTre 00 SHTpOIHH.

Hukn Kapuo u ero KIT/.

TepMoarHaMUYECKOE ONPEAEIEHUE TEMIIEPATyPBbI.

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. TEMI0EMKOCTh KUIKOCTEH.

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

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

Hedopmanust TBepAbIX Tel. TemIoeMKOCTb TBEPIBIX Tedl.

Huarpamma cocroanuil. TpoliHag Touka.

SJIEKTPOJJMHAMMUKA

OcCHOBHBIE MOHATHS ANEKTPOCTATUKU. B3anMoneiicTBIe 3apsAa0B. 3aKOH KyJIOHA.
ONEeKTpOCTaTUYECKOE TOJIE U €r0 XapaKTepUCTHKH. [IpHMHIMI CyNeprno3uIK 3IeKTPOCTaTUIECKUX
nojei. OZHOPOTHOE U HEOAHOPOTHOE AIEKTPOCTATHYECKOE ToJIe. DIeKTpoeMKocTh. KoHnencaTopsl.
OHeprus MEeKTPUUECKOTO MOJIs TNIOCKOT0 KOHEHCaTopa.

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

Onextpuueckuii TOK. OCHOBHBIE JIEMEHTHI U XapaKTEPUCTUKU SJIEKTPUUECKUX LIETIEH.

3akoH OMma B BekTOpHOH dopme. 3akoH Oma sl ydacTKa Ienu U Ui 1enu, coaepxkameit D/1C.
PasBerBienHbie 3nexkTpuueckue uend. [Ipasuno Kupxroda.

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

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

IIpupoaa JIEKTPUYECKOTO TOKA B BaKyyMe. SIBlIeHUE TEPMOIEKTPOHHON 3MHUCCcHHU. JlaMIIOBBINA U0z,
TpuoX. DIIEKTPOHHO-ITy4eBasi TpyOKa.

IIpupona snexkTpuyeckoro Toka B razax. HecaMocTOSITENbHBIN 1 CAMOCTOSITETBHBIN Ta30BbIE pa3psbl.
IIpuMeHeHrEe 3NEKTPUUECKON UCKPBI, TyTH, TICIOLIEro pas3psaa. Y CTPOKWCTBO U NMPUHIMUI JEHCTBUSA
AIIEKTPUIECKOro HUIbTpa

IIpupona 3neKTpUYECKOTO TOKA B JKMJIKOCTSIX. MeEXaHU3M 3JIEKTPUYECKOW TUCCOLMALUM. 3aKOHBI
anexTpoun3a. [Ipumenenue snexkrponsa.

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

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

I'mnoreza Awmmepa. MarHuTHbele CBOMCTBa BemlecTBa. JlMaMarHeTWKH, IapaMarHeTHKH U
¢deppomarnetuku. [locTosiHHBIE MarHUTBL. MarHuTHOE 10J1e 3eMJIH.

OmnpiTer @apajesi. 3aK0H AMEKTPOMArHUTHON MHIYKIIHH.

Brinyxaennsle anekTpudeckue kojaebanus. [lepeMeHHbIN TOK. XapakTepUCTHKH MEPEMEHHOTO TOKA.
NMnenanc. AKTUBHOE U pEaKTUBHOE CONPOTUBIIEHMS.
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SIBnenne camonHAYKINU. UHAYKTUBHOCTD. DHEPTHS MAarHUTHOTO MOJISl KOHTYpPa C TOKOM.
3axon OMa [J1s1 TOCIIEIOBATENBHOM IIeTIH IepeMEHHOT0 TOKa. Pe3oHaHC HanpsDKEHMS.
TpanchopMaTop u ero NpakTUIECKOe UCTIOIb30BAHNUE.

KonebaTenbHbiit KOHTYp U ero Xapakrepuctuku. ®@opmyna TomcoHa.

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

I'EOMETPHYECKAS, BOJTHOBAS U KBAHTOBAS OIITUKA

3akoH ocBenieHHOCTH. PoToMeTpusi. CBETOBbIE EANHUIIBI H3MEPEHUS.

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

[Toctpoenne n3o00pakeHus B 3epkaiax u B inH3ax. @opmyna nun3el. OnTudeckas cujia JIUH3bIL.
Korepentnsie wucrounuku cBera. Ombir Onra. bunpusma ®@penens. Komsna HeroToHa.
Hutepdepeniius B TOHKHUX TUIeHKaX. [[pocBeT/ieHre ONTHKH.

CymHocts audpakuuu  cBeta. JludpaknuoHHas KapTMHA W YCIOBHS €€ BO3HHKHOBEHMSL
JudpakroHHas pererka 1 ee XapaKTepHUCTUKY.

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

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

I'unotesa IInanka. KBanT cBera.

Omnpitel CtoneroBa. 3akoHbl poroddderra. Dopmyra DHHIITEHHA.

Wsmepenne ckopoctu cera. Iloctymarel CTO. CneactBust u3 moctynatoB CTO. 3OnemeHTHI
PENATUBUCTCKON MEXaHUKH.

ATOMHASA ®PU3UKA U PU3UKA DJIEMEHTAPHBIX HACTUL]

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

CrpoeHne »JJIEKTPOHHOM OO0OJIOYKHM CJIOXKHBIX aToMoB. [lepuojguueckas cucTeMa 3JIEMEHTOB
Menneneesa. [Ipunnun [aynu.

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

SnepHble peakuuu. DHEPreTUUECKUM BBIXOI ANEpHBIX peakuui. JlemeHue Tsoxenbix siaep. CunHres
JIETKUX siep. Vcrone30BaHue SIEpHON SHEPTUU.

DJieMeHTapHbIE YaCTHUIIbI. AHTHYACTHUIIBI. AHHUTHIIALUSA. 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 BeuauHa?
. [lepeuncuTh CHMBOJIBI OCHOBHBIX (PM3UUCCKUX BEITHUNH.
. Uto Ha3bIBAIOT (PU3UIECKUM 3aKOHOM?
. Kak 3amaercs o0acTh mpuMEHUMOCTH (PU3HYECKOTO 3aKOHA?
. Kakue 3akoHbI 3Ky Ha3pIBalOT yHIAMEHTATBHBIMU?
. Uto Ha3pIBAIOT (PU3UIECKON MOJEITHIO?
. Kakue 3akoHOMEpHOCTH HA3BIBAIOT SMIIUPUIECKUMU ?
9. Kakue ABIeHUS HAa3bIBAIOT MAKPOCKOMUYECKUMU? MUKPOCKOTUYECKUMU ?
10.Kak onpenensercst coctosiHue GU3NIECKON CUCTEMBI?
11.Kaxk onmcaTh M3MEHEHHE COCTOSIHUS CUCTEMBI?

0O N A~ WK —



KunemaTuyeckue npeacTaBjieHUs] MEXaHUKH
12.Kakve aBmKeHUS Ha3bIBAIOT HEPEIATUBUCTCKUMU? PEIsSTHBUCTCKUMHE?
13 B uem 3akimovaercst GyHIaMEHTATBbHOCTh 3HAUEHUs] CKOPOCTH CBETa B Bakyyme?
14. Korna 1 moueMy HapymiaeTcsi 3BKIHI0BOCTh MUPOBOTO MMPOCTpaHCTBA?
15.Kakune nBrkeHUs HAa3bIBAIOT KBAHTOBBIMU?
16.YTo Ha3BIBAIOT CHCTEMOW OoTCcUeTa?
17.Kakoe Teno Ha3bIBaIOT CBOOOJHBIM?
18.[Ipuatun uHepuun [ anmes.
19.I1IpuMeps! HHEPIUAIBHBIX CHCTEM OTCUETA.
20.JIpyuuHBl OTKJIOHEHHUS OT MHEPLHMAIbHOCTH (B CHCTEMax OTCUETa C KOOPAWHATHBIMH OCSIMH,
JKECTKO CBS3aHHBIMU C 3eMIICH).
21.IIpuHITUTT OTHOCUTEIIBHOCTH.
22.06nacTh MPUMEHUMOCTH TIPUHIUIIA OTHOCUTEIHLHOCTH.
23.B ueMm 3aKI04aeTcss ”HBAPUAHTHOCTh (PU3NYECKUX 3aKOHOB?
24 Kakumu mipeodpazoBadmssMu MokHO oryanTs MCO otHOcHuTenpHO ucxoaHoi UCO?
25.Y10 HA3BIBAIOT MAaTePHATBHON TOYKOH (YaCTHIICH)?
26.Yto nazeiBator ATT?
27.YTo 3HaYNT OMHCATh JABIKEHUE (PU3MUECKON CUCTEMBI?
28.YTo HA3BIBAIOT YMCIIOM CTENeHeH CBOOOABI (PM3NIECKON CHCTEMBI?
29 Kak onucath MOJI0KEHUE YaCTUIIBI B MIPOCTPAHCTBE?
30.Yemy paBHO umciO cTeneHel cBo0o bl yacTuier? ATT?
31.3aK0H IBUKEHUS YaCTULIBIL.
32.YT0 Ha3bIBAIOT TPACKTOPHEH YaCTUIIBI?
33.Yrto HaA3BIBAIOT MIEPEMEIICHUEM YACTHUIIHI?
34 Kak onpenenuts NoBOPOT YaCTULBI OTHOCUTENBHO OCH?
35.910 Ha3bIBAIOT YTJIOBBIM MEPEMELICHUEM?
36.YTo Ha3BIBAIOT CKOPOCTHIO YaCTHUIIBI?
37.Kakas ckopocTh Ha3bIBa€TCS CEKTOPHOM?
38.CBsI3b CEKTOPHOI CKOPOCTH C JTUHEHHOM.
39.Yto xapakTepu3yeT U3MEHEHHE HalpaBJICHUs 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 HOPMAaJIbHYIO U TAHT€HIIHATbHYIO0 KOMIIOHEHTHI?
45.TloHATHE YTIOBOTO YCKOPEHHUSL.
46.1IpeobpazoBanus [ anmes.
47.CnenctBus npeodpasoBanumii ['amuies.
48.B 4eM OrpaHUYEHHOCTh FAIMIICEBCKUX MPEACTABIECHUN O CBOMCTBAX IPOCTPAHCTBA 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 onpeaencHus 0OIIEro peeHus ypaBHEHUs! IBUKEHHSI KJIACCHYECKOH MEXaHHUKH.
58.9¢ ekt 3ama3apiBaHus B3aUMOICHCTBUH.
59.Kakas cuctema 9acThIl Ha3bIBaeTCsI N30JIUPOBAHHOMN ?
60.YTo Ha3bIBAIOT UMITYJIECOM YaCTULIBI?
61.3akoH 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 B3aUMOICHCTBUI.
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.CooTBETCTBUE  3aKOHOB COXpaHEHUs  (M3WYECKUX  BEIWYMH  NPEOOPa30OBAHUAIM

(byHAaMEHTaIbHON CUMMETPHH.
87.3aK0H COXpaHEHHUS UMITYJIbCA.
88.3aK0H COXpaHEHHUS SHEPTUU.
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 YaCTUIIBI BO BHEIIIHEM I10JIE.
98.Kakoe nBmKeHNe Ha3bIBalOT GUHUTHBIM? NHOUHUTHBIM?
99 IloreHimanbpHasa aMma.
100.JedexT macc.
101.MoOMEeHT UMITyJIbCa YaCTHUIIBI.
102.3ax0H coXpaHEHHsI UMITYJIbCA B KIITACCHUECKOM MEXaHHUKE.
103.Cob6cTBeHHBIIT MOMEHT UMITYJIHCA.
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.YpaBuenne Memepckoro.
115.®opmyna Llnonkosckoro.
JAnHamMmuka TBepAOro TeJia

116.YpaBuenne nermxenus rieatpa macc ATT.
117 Kak onpenenuts cuity, neictByromyto 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 BpalllCHHS?
124.Yto Ha3BIBAIOT TJIABHBIMHU OCSIMH HHEPIIAN?
125.YT1o0 Takoe THPOCKOIT?
126.Yto Ha3pIBAIOT IIpeLieccueii?
OcHOBHBIE 3J1eMEHThI TEOPUH YIIPYToCTH
127.Kaxas neopmariust Ha3pIBaeTCs YIPYToi? HEYIPyTo?
128.Yto Ha3bpIBAIOT HANPSKEHUEM?
129.Ut0 Ha3bIBAlOT OTHOCHUTEIBHOM JedopMariucii?
130.3akoH I'yka.
140.B 4em 3akmouaercs pusndeckuid cMpica Moayis FOura?
141.Kakoe siBleHHE HA3BIBACTCS TUCTEPE3UCOM?
142.0OcHoBHBIC BHIBI Hedopmartuii.
143.Yemy paBHa 3HEprus aedopmannn?
144.Yro xapakTepusyeT BeKTop YMoBa?
JABu:keHHe B HeHHepUHAJIbHBIX cucTemMax orcuera (HUCO)
145.Yemy paBHa cuna uHepuuu?
146.Kak onpenenuts cuny Kopuonuca?
147 .3amucarts 3axkoHb! coxpanenus B HUCO.
I'paBuTanoHHoOe noJje
148.Kaxoe mosie Ha3bIBalOT TPaBUTALIMOHHBIM?
149./]aTh onpenenenue HaPsHKEHHOCTH OIS TATOTEHUS.
150.Yto Ha3bpIBAIOT CUIIOBOM JIMHUEH?
151.Yto Ha3pIBalOT IOTOKOM BEKTOpA HAPSXKEHHOCTH?
152.YT10 HaA3BIBAIOT IIOTEHIIMAJIOM OIS ?
153.0npenenut CBsA3b MEKIY MOTEHIINAIOM U HAIIPSDKEHHOCTHIO TPABUTAITMOHHOTO TIOJIS.
154.Teopema Octporpaackoro-I'aycca.

Kone6anusi 1 BOTHBI
155.YTo0 Ha3BIBAIOT OJJHOMEPHBIM KJIACCUYECKUM TAPMOHHYESCKUM OCHAIUISITOPOM?
156.3amucate ypaBHEeHHE ocLuIATOpa B AU pepeHnaas-HoM BUE.
157.3anucate ypaBHEHHE BOJIHBI.
158.YTo Ha3BIBAIOT 3BYKOBOI1 BOJIHOI (3ByKOM)?
159.Urto Ha3pIBalOT CUIIOH (MHTEHCUBHOCTHIO) 3BYyKa?
160.Uto Ha3bIBAIOT 3BYKOBBIM (aKyCTUYECKUM) JABICHUEM?
161.Yto Ha3pIiBatoT TEMOpPOM?

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

I'maponunaMuka
164.Kaxoe TeueHnue >KUAKOCTH Ha3bIBAIOT JIAMUHAPHBIM? TypOYJIEHTHBIM?
165.Teopema HEPA3PBHIBHOCTH CTPYH.
166.YpaBHenue bepnaymnmu.
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 U3YUYCHUI0 TeM:
Pazgen 1 «BBenenue»
Llenv usyuenun: oenadenue cmyoenmamu cUcCmemoll 3Hanuil 00 oouwux guzuyecKux
HOHAMUAX.
H3yuue oannwiii pazoen cmyoeHm 001x4cen:
- 3Hamsb: obwue usuyecKue NOHAMUA: ONbIM, USMEPEHUsl, BeIUYUHbL, 3AKOHbL, 00NACb



NPUMEHUMOCMU 3AKOHO8, MOOeNU, IMIUpudecKue 3aKOHOMepHOCmU, OecKOHeuyHOo Oonvbuias u
Manas 6enuduHsl, MAKpo- U MUKPOABIEHUS, COCMOSIHUE CUCMeMbl U U3MEHEeHUe COCMOSHUSA
cucmemvl, YpaGHeHUs OBUICEHUS,
- YMemb: onepuposams nepeyucieHHblMU 8bluie NOHAMUAMU U MOOEIAMU MEXAHUKU,
- 81A0EMb:HA3BAHHLIM 6blUle NOHAMULHBIM ANnaApamom Qu3u4eckux 3HAHUL Npu
nocnedyiouem 0C80eHUU pas0enos Kypca «MexXanuxkay.
Ilpu usyuenuu pazoena I neodoxooumo:
— CaMOCTOSITENIbHO M3YYHTh M 3aKOHCIEKTHPOBATh y4eOHBIH MaTepuan pasfelna
«Benenuey, pa3MeIICHHBIN HA IIOpTAJIE.
Ocoboe enumanue oopamums Ha:
— HeoOX00UMOCHb NOO20MOBKU K IKCNPeCcC-KOJIIOKEUYMY.
Jna camokonmpona no pazoeny Heo0Xo00UMO Omeemums Ha caedyruiue 60nPocl:
Bonpocs! k 3kcnpecc-KOJVIOKBHYMY
. Uto Ha3bIBatOT (PM3MYECKOM BEIIMUNHOMN?
. Uem xapakrepusyetcs pusnueckasi BeTuunHa?
Yro Takoe pa3MepHOCTh PU3NYECKON BETUUHHBI?
Kak o0o3Hauaercs pa3MepHOCTH?
. [lepeuncnutb CUMBOJIBI OCHOBHBIX (PM3NYECKUX BETUUHH.
. UTo Ha3bIBaIOT (HPU3UIECKUM 3aKOHOM?
. Kak 3agaercsa obmactb mpuMeHUMOCTH (PU3UUYECKOTO 3aKOHA?
. Kaxue 3akoHb! pu3MKN Ha3bIBalOT PyHIAMEHTAIBHBIMU?
. Uto Ha3piBalOT pusudeckoit Mmonenbio? [lpuBenure mpumepsl GU3NYECKUX MOAEIIEH.
. Kakue 3akoHOMEpHOCTH Ha3bIBAIOT SMIIUPUUECKUMU?
. Kakue siBlneHus Ha3bIBalOT MaKPOCKONIUYECKUMU? MHUKPOCKOMUYECKUMHU?
10.Kax onpenensiercst cocTosiHue GU3NIECKON CUCTEMBI?
11.Kak onucaTh N3MEHEHHE COCTOSIHUSA CUCTEMBI?

N —
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Pasnen 2 «Kunemamuueckue npedocmaenenus mexanuku

Llens uszyuenusa: osenadenue cmyoenmamu cucmemoil 3HAHUIL RO KUHeMamuKe.

H3yuue oannwvlii pazoen cmyoenm 0014cen:

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

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

- 61a0embv: NOHAMULHLIM ANNApamom (NpocmpaHcmeo, epems, O08UdICeHuUe, cucmema
omcuema, UCO, c60600Hble mena, abcoNOmMHO meepooe mejo, CmeneHu c60000bl, MpaeKmopus,
CKOPOCMb, YCKOpeHue, MAmepualbHas moyka);

Ilpu usyuenuu pazoena 2 neodoxooumo:

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

- CaMOCTOATENIbHO M3yYUTh M 3aKOHCIIEKTUPOBATh yUEOHBIN MaTepHas, pa3MEIICHHBIA Ha
nopraine no teme: «IIpeobpazoBanus Jlopenua. [locTynaT mocTossHCTBa CKOPOCTH CBETA.
CrnenctBust npeoOpazoBanwmii JlopeHIay.

Oco6oe enumanue oopamums Ha:

— HeobxX00UMOCMb NOO2OMOBKU K IKCNPECC-KOLIOKBUYMY,

—NnpU N0020MOBKe K CEMUHAPCKOMY 3aHAmMuUI0 no meme. « O2panuueHHocms 2anuneescKux

npeocmasienull 0 ceoucmeax npocmparncmea u epemenu. Ilpeodpazosanus Jlopenya.

Ilocmynam nocmosancmea cxopocmu ceema. Cneocmeusi npeoopazoeanuil Jlopenyayy

O3HAKOMUMBCS € YUEOHBIMU MAMEPUATAMU, PAZMEWEHHbIMU HA NOpmae.

Jna camokonmponsa no pazoeny neodxooumo omeemums Ha cieoyloujue 60npPocol:
Bonpocut k Ixcnpecc-Konnokeuymy



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

Kakue nBueHus Ha3bIBAIOT HEPEIATUBUCTCKUMHU? PensiTuBUCTCKUME?

B uem 3axmouaercs GyHAaMEHTATBHOCTh 3HAYCHHUSI CKOPOCTH CBETA B BaKyyme?

Korpaa u mouemy Hapyiiaercst 3BKJIUI0BOCTb MUPOBOT'O ITPOCTPAHCTBA?

Kakue nBmKeHUs Ha3bIBAIOT KBAHTOBBIMU?

Yto Ha3BIBAIOT CUCTEMOM oTcucTa?

Kaxkoe teno Ha3pBaroT cBOOOHBIM?

[Tpunuun nnepuuu I'anunes.

[Ipumepsl HHEPITUATIBHBIX CHCTEM OTCUETA.

[IpyuunHBl OTKJIOHEHUSI OT MHEPLHMAIBHOCTU (B CUCTEMaX OTCUETa C KOOPJIAWHATHBIMU

OCSIMH, )KECTKO CBSI3AHHBIMH C 3EMJICH ).

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

IIpuHIUIT OTHOCUTEIBLHOCTH.

O61acTh NPUMEHUMOCTH MIPUHIIMIIA OTHOCUTEILHOCTH.

B 4em 3akioyaercss HHBAPHAHTHOCTH (PU3UYECKUX 3aKOHOB?
Kakxnmu npeobdpazopanusmu MoxxkHo monyduTsh MCO otHocuTensHO ucxoanon MCO?
Urto Ha3bIBalOT MaTepUaIbHOM TOYKOM (dacTuiei)?

Yro Ha3zbiBatoT ATT?

Uro 3HAYUT OnMCcaTh IBUKCHUE (PU3UIECKON CHCTEMBI?

UTo Ha3bIBAIOT YUCIIOM CTeNeHel CBOOOAbI (PU3NYECKON CUCTEMBI?
Kak onucaTh noioxeHue yacTUIbl B IPOCTPaHCTBE?

Yemy paBHO uucio cTeneHeit ceoooasr yactubl? ATT?

3aKOH JBUKEHUS YaCTHIIBL.

YTo Ha3bIBAIOT TPACKTOPUEH YACTULBI?

UTo Ha3bIBAIOT NEPEMEIICHUEM YaCTULIbI?

Kaxk onpenenuTs NOBOPOT YaCTULIBI OTHOCUTEIBHO OCH?

UTto Ha3bIBAIOT YIJIOBBIM NE€peEMeEIeHueM ?

UYT0 Ha3bIBaIOT CKOPOCTHIO YACTUIIBI?

Kakast ckopocTh Ha3bIBAa€TCsI CEKTOPHOM ?

CBs13b CEKTOPHON CKOPOCTH C JIMHEHHOM.

Uro xapakTepu3yeT U3MEHEHUE HalpaBICHUs YTJIOBOTO MepeMeleHus?
ITonsiTHE YIII0BOM CKOPOCTH.

CBs13b TMHEWHOMN U YTJIOBOW CKOPOCTEH.

. IlonsTe yckopeHusl.

Kaxkoe yckopenue Ha3bpIBatOT TaHTeHIMAIBHBIM? HopmanbHBIM?
B d4em cMmbicn pa3geneHus YCKOPEHHsT Ha HOPMaIbHYH) UM TaHTE€HUUAJIbHYIO

KOMITOHEHTHI?

45.
46.
47.
48.

ITonsiTvEe yrioBOro yCKOpeHus.

[TpeoOpazoBanus ["anunes.

CrnenctBus npeobpazoBanuii ['anumes.

B 4yem orpaHM4eHHOCTHh TAIMJIEEBCKUX IIPEICTABICHUM O CBOMCTBAaX IPOCTPAHCTBA U

BpEMEHU?

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

[Toctynar DiiHiTeiHA.

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

CrnenctBust nmpeoOpazoBanuii JlopeHa.

Ilpakmuueckue 3anuamus no 0aHHOU meme nPeononNazarom:
peuienue 3aga4 no treme «Kunemaruka» u3 coopuuka Uponosa U. E. «3anaun mo obmreit
buznke»:




1.1 1.11 1.31 1.44 1.58
1.2 1.12 1.32 1.43 1.56
1.3 1.14 1.33 1.42 1.55
14 1.15 1.34 141 1.53
15 1.16 1.23 1.40 1.50
1.6 1.17 1.24 1.39 1.49
1.7 1.19 1.25 1.38 1.48
1.8 1.20 1.26 1.37 1.47
1.9 1.21 1.27 1.36 1.46
1.10 1.22 1.29 1.35 1.45

— BBINOJIHEHHWE 3aJlaHUil TPEHUPOBOYHBIX U JIEMOHCTPAIMOHHBIX HHTEPHET-TECTOB Ha
caitax WWW.i-exam.ru u Www.fepo.ru ¢ 1enpo OCBOCHUS IUAAKTUYECKON €IUHUIIBI
«Kunemarukay;

—  JKCIIpPECcC-KOJUIOKBHYM;

— ceMuHapckoe 3aHsaTHe 1o Teme: «OrpaHMYeHHOCTh TalMJICEeBCKUX MPEICTaBICHUN O
CBOIcTBax mpocTpaHcTBa U BpeMeHu. [IpeoOpazoBanus Jlopenna. [loctynar nocrosHcTBa
ckopocTH ceta. CnenctBust npeoOpazoBanuii JlopeHma;

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

3agaHusA 1J151 CAMOCTOSITEILHOI0 U3YYeHHA:
1. U3yunTh 1 3aKOHCIIEKTUPOBATh pazaen 1.4.
2. [ToArOTOBUTHCS K IKCIPECC-KOJUIOKBUYMY.
3. BBINOTHUTH TECTOBBIC 3aJaHUS TI0 JAHHOMY pa3/einy:
(3aoanus npeononacarom I npasunvhwiii omeem)

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

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

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

Le

1
2.

3. :
3AJIAHHME N 2.

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

A

W3-3a pensTHBHCTCKOIO COKpAIICHUs IIMHBI 3Ta (Qurypa W3MeHseT cBoio ¢opmy. Ecmm
KOpalIb ABMXKETCSI B HAIPaBJICHWH, YKa3aHHOM Ha PUCYHKE CTPENKOM, CO CKOPOCTBIO, CPAaBHUMOM CO CKOPOCTHIO
CBETa, TO B HEIOABIKHON CHCTEME oTcueTa sMOemMa npuMeT Gopmy, yKa3aHHYIO Ha PUCYHKE ...
BapuaHThI 0TBeTOB:



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

O

2.
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3AJIAHHME N 3. lHBapuaHTHON BEJIMYUHON SABISIETCH ...
BapuaHThI 0TBeTOB:

1. IIUTENBHOCTH COOBITHSA

2. IMITYJIbC YaCTHIIbI

3. IMHA mpeaMeTa

4. CKOpOCTb CBETA B BaKyyMe

3AJIAHHUE N 4.
OTHOCHTEIFHO HEMOJBIKHOTO HAOIIONATENs TEJIO ABHKETCS CO CKOPOCTHIO U . 3aBUCHMOCTB MacChl 3TOTO

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

Lm=m1-(vic ]2
- ma
2 M=
ﬂ'i—[ufc]z

3. m=wm,

L
4, m =W, —

c

c
5. m =#m,—

L
3AJIAHHME N 5.

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

BapuaHTbl 0TBETOB:

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

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

3. paBeH 1;

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

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

3AJAHHUE N 6.Kocmuueckuii kopabib ¢ IByMsi KOCMOHAaBTaMH JIETHUT €O CKopocThio V=0,8c (¢ — CKOpOCTh cBeTa B
BakyyMme). OfMH U3 KOCMOHABTOB MEJJICHHO TTOBOPAYMBACT METPOBBIN CTEP)KEHb M3 MOJIOKEHMA |, mapanjensHOro HalpaBlICHHIO
JIBIYKCHUSI, B MTOJIOKEHHUE 2, TIEPICHANKYIISIPHOE TOMY HaIpaBicHH0. Toraa [inHa CTePIKHS ¢ TOUKU 3PEHHSI PYroro KOCMOHABTA ...

BAPUAHTBI OTBETOB:
1) u3menurcs ot 1,0 m B mosoxenuu 1 1o 0,6 M B 2) m3menutes ot 1,0 M B monoxxenuu 1 10 1,67 M B
TOJIOKEHUHU 2 TIOJIOXKEHUU 2
. n3menutcs ot 0,6 M B montoxxenuu 1 1o 1,0 M B
3) paBHa 1,0 M nipu J11000# €ro opueHTaLUH 4)

MOJIOKEHNH 2

3AJAHUE N 7.Kunetnueckass SHEprusi pensiTUBUCTCKOM YaCTHUIIBI, JBMXKYILEHCS CO CKOPOCTBIO U, ONpPENeNseTcs
COOTHOIIICHHUEM ...



1)

3)

BAPUAHTBI OTBETOB:

2)

Pasnen 6 «/Junamuxa meépoozo mena»

Ilenv uszyuenusn: oénadenue cmyoenmamu CUCMEMOI 3HAHUIL 0 OUHAMUKE MEepO02o
mena.

H3yuue oannwlii pazoen cmyoeHm 00J14cen:

- 3Hamb: KuHemamuxy oeudxcenus ATT, momenmvl uHepyuu CUMMEMPUYHBIX Mmell,
OCHOBHOE YpasHeHUue OUHAMU 8PAWAMENbHO20 OBUNCEHUS, YCI08US PAGHOBECUs mel, NPUHYUN
B03MOJCHLIX (BUPMYANbHBIX) NepeMeujeHuli, OCHOBHble INeMEeHMbl Meopul Ynpy20cmu, Ces3b
Medncoy deghopmayueli u HanpsidceHuem, auovl oepopmayuil.

- yMemb: Oonepuposamv NOHAMUAMU OAHHO20 pa3zoend U 3anuUcbl8amv U NPUMEHAMb
yenosusi pasnogecus men, ypasHenus osudicenuss ATT, onpedensamv KUHemMuueckylo dHepeuio
ATT u momenmul unepyuU CUMMEMPUYHBIX Mel,

- 61a0emv: NOHAMUUHLIM ANNAPAMoM (MESHOBEHHble OCU 6paujeHusl, c80000Hble OClU,
2UPOCKON, 2upocKonuyeckutl 3¢hghexm, 2upockonuyecKkue cuivl, npeyeccus, pvluacu, napa cul,
ynpyauil eucmepesuc, 6ekmop Ymosa,).

Ilpu uzyuenuu pazoena 6 neodoxooumo:

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

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

Ocoboe enumanue oopamums Ha:

—  HeobX00uMocms NOO20MOBKU K IKCNPECC-KOJLIOKBUYMY;
Jlna camokonmpona no pazoeiny HeodX00uMo omeemums Ha c1edylouiue 60nPocel:
Bonpocul k sxcnpecc-konnoxeuymy
116.Ypauenue asuxenus nentpa macc ATT.
117.Kak onpenenuts cuity, AeicTByronryro Ha ATT?
118.Yt0 Ha3pIBatOT MOMEHTOM WHEPIIMH T€JIa OTHOCUTENIBHO JIaHHOM OCH.
119.Yemy paBHa kunetnueckas 3Heprust ATT?
120.Teopema llTeitnepa.
121.0cHOBHOE ypaBHEHHUE TUHAMUKHU BPAIIaTeIbHOIO JBUKEHUS.
122.YT10 Ha3bIBalOT MTHOBEHHOMN OCHIO BpAIICHUS?
123.Yto Ha3bIBatOT CBOOOIHOM OCBIO BpalleHus?
124.Yt0 Ha3bIBAIOT TVIABHBIMU OCSAMHU UHEPLUAH?
125.91o Takoe rupockon?
126.Yt0 Ha3bIBAIOT IIpeLieCcCHeit?
127.Kaxkas nedopmariuist Ha3pIBaeTCsl yIPyrou? HEympyroi?
128.Yt0 Ha3bIBAIOT HANPSIKEHUEM?
129.Ut0 Ha3bIBaIOT OTHOCUTENHHOU Aeopmariueii?
130.3akoH I'yka.
140.B uem 3akimtouaercst pusnueckuii cMpica Mmoayist FOura?
141.Kakoe siBieHrEe Ha3bIBAETCS TUCTEPEIUCOM?
142.0cHoBHBIE BUIBI J1e(hOpMAIIHA.
143.Yemy paBHa sHEeprus aepopmanuu?
144.Yto xapakrepusyeTr BEKTOp YMoBa?



Ilpakmuueckue 3auamusa no OAHHOI meme nPeonoaazaom:
— pemeHue 3amad no teme «JluHamMuka TBepmoro Ttena» u3 cobopHuka Hpomosa U. E.
«3amauun 1o ob1EeH punKey:

1 2 3 4 5
1.234 1.218 1.257 1.171 1.198
1.242 1.220 1.262 1.173 1.193
1.245 1.221 1.263 1.174 1.192
1.249 1.223 1.266 1.179 1.190
1.255 1.226 1.269 1.182 1.187

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

—  DKCIIPECC-KOIOKBUYM;

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

2. «M3yuenune 3aKOHOB BPAILIATEILHOTO ABUKCHUS

3. «OnpeneneHre MOMEHTOB MHEPIIMU U MpoBepka TeopeMsl LlITeitHepay;

—  NpU N0020MOBKe K CEMUHAPCKOMY 3aAHAMUIO O meMme: « DleMeHmbl YNpy20Ccmu meepoozo
menay» 03HAKOMUmMbCs ¢ Y4eOHoU ungopmayuell, pazmeujeHHoU Hudice.

Pazoen 4 «3akoHbl coxpaHeHns pU3NYECKUX BeJTUINH

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

H3yuue oannwlii pazoen cmyoenm 00J14cen:

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

- YMemp: Onepuposamsb NOHAMUAMU OGHHO20 pA30eNla U NPUMEHAMb 3aKOHbl COXPAHEHUS
UMRYIbCA, SHEPeULU, MOMEHMA UMNYIbCA 8 peuleHUU NPUKIAOHbIX 3a0ay MEXaHUKU,

- 61a0emb: NOHAMUUHBIM ANNapamom (MOMEeHm UMRYIbCA 4acmuybl U U30AUPOBAHHOU
cucmemvl HepeIMUBUCHICKUX YaACMUY, MOMEHN CUbl, COOCMBEHHBII MOMEHN UMNYIbCA).

Ilpu u3yuenuu pazoena 4 neooxooumo:

— paccMOTpeTh cienyrommii  yueOHblid Matepuait: [2], ¢.9-37; [3], c.13-41; [7],

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

- CaMOCTOSITENIbHO ~ M3Y4YMTh M  3aKOHCIEKTUPOBaTh  y4eOHBIM  Marepual,

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

dusnueckoe  cojepkaHue  MpeoOpa3oBaHMi  (YHAAMEHTATBHOW  CHUMMETpUH.

CooTBeTcTBHE 3aKOHOB COXpaHEHHUS (U3MYECKUX BEIMYUH MpeoOpa3zoBaHUSIM

(byHIaMEHTAIbHON CHMMETPUI.

Oco6oe enumanue oopamums Ha:

— Heo0X00UMOCMb NOO2OMOBKU K IKCNPECC-KOLIOKEUYMY.

na camokonmpons no pazoeny Heo0xXo0umo omeemums Ha c1edyouiue 60nPocyl:
Bonpocwi k 3xcnpecc-Konnokeuymy
85.IIpocTpaHcTBEHHO-BpEMEHHbIE MpeoOpa3zoBaHusl (PyHIaMEHTAIbHON CUMMETPHH.
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87.3aK0H COXpaHEHUS UMITYJIbCA.

88.3aKOH COXpaHEHUs SHEPTUH.

89.Ypapuenus ['ammiibToHA.

90.®Du3nueckuii CMbICT ypaBHEHHH ['aMuiIbTOHA.
91.2Heprust cBOOOIHOM PENATUBUCTCKON YaCTUIIBI.
92.OHeprust HEPEIATUBUCTCKONH CBOOOTHON YaCTHIIBI.

BOHpOCbI, PE€KOMEHAYEMBbIE 1JIl MOATOTOBKH, BBIIIOJTHCHUSA
H 3aIHMTHI PE3YyJbTAaTOB paﬁoT oﬁmero (1)1/[31/[‘1661(01"0 NMpakKTuUKyMa

MEXAHUKA
JlaGopaTopHas padora N1.
Onpenenenne yckopeHHs1 CBOOOHOIO Na/ICHUS

VYckopeHue, HopMallbHasl U TAHT€HLUAIbHASI COCTABIIAIOIINE YCKOPEHUSL.

Cuna kak QyHKUMS CcOCTOSHUS cucTeMbl. Bropoil 3akoH HpioroHa. 3akoH mapHoOCTU

B3aMMOJCHCTBUS.

Bunae! B3aumoperictBuil u cuiibl. @yH1aMEHTaIbHbIE B3aUMOICVCTBHS.

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

TSAXKECTH.

I'paBuTanmoHnHas u uHepTHas Macchl. [IpuHIMTI SKBUBAJIEHTHOCTH.

I'paButanimonnoe mnosie. HampspkeHHOCTh M moTeHIuMan nouss. [IpuHuun cyneprno3uuuu.

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

CBoboniHOE najieHue. Y ckopeHrne cBOOOHOrO NaieHNs. 3aKOH CBOOOHOIO NaJeHUs Tena.

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

BBICOTHI.

BriBoa pacuéTHbIX hopMys 171 onpeaeNieHns YCKOPEHUsT CBOOOTHOTO TaIeHHsI Tea.

Mertobl onpeiesieHNs yCKOPEHUs: CBOOOHOTO TaICHHSL.

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

1. KoneGarenbHble aABMXKeHUA. [‘apMOHMUYecKHe W  HErapMOHHUYECKHE KoyieOaHUs.
Krnaccuueckuii rapMOHMYECKMII OJHOMEPHBIM JIMHEWHBIN ocuWuATOp. Pusndyeckue
BEJIMYMHBI, XapaKTepU3YIOllMe TapMOHMYECKHE KoyieOaHus (aMIUIMTynda, MepHo/,
4yacToTa, HavyaibHas (¢aza kosnebGaHuid, ¢(asza). 3aKOH AMHAMHKH TapMOHHYECKUX
koseOaHuil B 1udepeHnanbHoN U HHTErpanbHON popMax.

2. Kunernueckas M NMOTEHLHUAIbHAs 3HEPruu KojebaTenbHOW cucteMsl. [lomHas sHeprus
CUCTEMBI.

3. 3aKoH AMHAMUKU BpPAIIATEIbHOTO JBUKEHUS (BBIBO/). MOMEHT CUJIbl. MOMEHT MHEPILIH.
Teopema I'tolirenca-Ilreinepa.

4. MateMaTH4ecKuii  MasTHUK. 3aKOH  JMHAMHKH  KOJIeOAaTelnbHOTO  JABMIKEHHS
MaTemMatuyeckoro  masTHuka.  KBasuynpyrue  cuibl.  Ilepuon  koseGaHuit
MaTEMaTHUYECKOT0 MasiTHUKA. DKCIIEpUMEHTAJIbHAS [TIPOBEPKA: OT YErO 3aBUCUT U OT YETO
HE 3aBUCUT Nepro/l KoieOaHUul MaTeMaTH4eckoro MasTHUKa?

5. Owusnueckuil MasTHUK. 3aKOH JMHAMUKH KOJEeOATEIbHOTO JBUXKEHUS (PU3HMUECKOTO
MasTHHKA. [lepwon konebanmit  ¢usmdeckoro wmasTHuka. [IpuBeneHHas nmuHa
(bU3nUeCKOro MasiTHUKA U €€ SKCIIEPUMEHTAIILHOE OIpe/IelIeHHE.

6. Ilpyxunueri wmastHuK. JnddepeHnmansHoe ypaBHEHHE KOJIEOaHUN MPYKHHHOTO
MasTHUKA. [loTeHIManpHas U KMHETUYECKash SHEPTUU NPYKMHHOTO MasTHHKA. Ilepuon
KoJie0aHUM MPY>KUHHOTO MasTHUKA.

7. 3aryxatomue konebanus. JuddepeHunanbHoe ypaBHEHHME 3aTyXaroIlUX KoJeOaHUi.
Koadduiment 3aryxaHusi, AEKPEMEHT 3aTyXaHUs, JOTapUPMHUUECKUN JIEKPEMEHT
3aTyXaHussT M HUX OKCIEPHUMEHTAIbHOE OIpeaesieHre, JT0OpOTHOCTh KoyieOaTenbHOM
CUCTEMBl. OKCHEpUMEHTAJIbHOE ONpEJeICHUEe Ha3BaHHBIX BBIIIE XapaKTEPUCTUK
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3aTyXamIUX KOJICOaHHIA.
JladopaTopnasi padora N4, 5a.
Onpenenenune moayas FOHra u MmoayJisi capura
DneMeHTbl TEOpUM YIPYrocTu. MexaHudeckoe HampspkeHue. Ycunue. AOCONOTHas U
oTHOcuTenbHas Aedopmanuu. Yrpyrue cuibl. 3akoH ['yka. CBszp mexay aedopmaruein u
HarpspKeHUuEeM (uarpamma).
OcHoBHbIe BUIBI AehopMaruii. DHeprus aedopmarun. Ypyruid rucrepesuc. Bekrop Ymosa.
KpyTunbHblil MasiTHUK.
Monyns FOnra u mogyns cipura. ®@usnueckuii cmpica Moayis FOHra.
BreiBon pacuétHbix dopmyn g omnpeneneHus Moayns FOHra, mocTosSHHOM KpydeHus u
MOJyJIsl CABUIA.
DKCIIEPUMEHTAIBHOE OIPEACIICHUE:
a) moayis FOHra npu pacTspKeHHH ¢ TIOMOIIBIO KAaTETOMETPA;
B) MOCTOSIHHOM KPYYEHHS U MOAYJISI CIBUTA MaTepHalla AUHAMUYECKUM METOJIOM.
JladopaTopuas pa6ora N6
N3yyeHue 3aKOHOB BPAIIATEJIbHOI0 IBHKCHUS

Kunematuka nmwxenust ATT. Ypasuenus neuwxenust ATT. [IBuxenue neHtpa macce.
OcHOBHOE ypaBHEHHE JMHAMUKH BpaIIaTeIbHOTO IBMXKEHHS (BbIBOJA). MrHOBEHHBIE OCU
BpallleHUs.
Kunernueckast 3Heprus TBepAOro Tena.
MoOMEHT HHEpLMH YaCTULIbI U TBEPAOIO Tena. AJJIUTUBHOCTh MOMEHTA UHEPLIUH.
Teopema Ioiirenca-IlteitHepa (10Ka3aTeabCTBO).
OnpeneneHue MOMEHTOB MHEPLUU OJHOPOJHBIX CUMMETPUYHBIX TeNl (CTEpKHS, LWIMHIpA,
mapa).
3aKOH COXpaHEHUS MOMEHTAa HMMIIYJbCa B KJIACCMYECKOM MexaHuke. MOMEHT umIlynbca
YaCTUIIbl U U30JIMPOBAHHOM CUCTEMbI HEPEJIIATUBUCTCKUX YACTHLI.
MowmenT cuibl. COOCTBEHHBI MOMEHT CHIIBI.
BriBon pacuéTHbIx GopMyn AJis onpeesieHUuss MOMEHTa HHEPILIUU U YTIIOBOM CKOPOCTH.
Tpudunspuslii noasec.
OKCepUMEHTAJIbHAs NPOBEPKA 3aKOHA AMHAMUKM BpalllaTelbHOro ABMKeHUA. Kak MOXkHO
M3MEHUTh MOMEHT CHJIbl © MOMEHT UHEPIH B 3KCIIEPUMEHTAIHOM yCTaHOBKe?
BeiBog pacuéTHBIX (OpMYJI MOMEHTA HHEPIIMM MaxOBOI'0 KoJjieca M CUJIbl TpeHUs. MeToauka
oIpezieNieHUsI MOMEHTa UHEPLIMK MaXOBOT'0 KOJIECA U CUJIbI TPEHHUS.

JlaGopaTopnas paGora N8a,8.

N3ydenue npoueccoB CTOJKHOBEHUS

Hmnynbc. 3aKOH COXpPaHEHHUs UMITYJIbCa B KIIACCHUECKON MEXaHUKE.
3aK0H COXpaHEHUsI YHEPTUHU B KJIIACCHUECKOM MeXaHUKe. YpaBHeHUs [ aMIIIbTOHA.
CTONKHOBEHHE YaCTHULL.
yIpYyTUe U HEYIpYyrue CTOJIKHOBEHHUS;
CTOJIKHOBEHUS CIIMIAIOIINXCS YaCTHILI,
HEYIPYrue CTOJIKHOBEHMSI 0€3 CIIMIaHMUS;
pacraabl HecTaOMIIbHBIX YaCTHIL, IOPOT PEAKIIHH.
Meronnka sKCIIepuMEeHTa [0 U3Y4YEHHIO y1apa.
bammictnyeckuit MasgATHUK.
[IpyMeHeHre 3aKOHOB COXpPAaHEHHUsS MMITYJIbca M JHEPIruu JJs pacdyeTra CKOPOCTH MyJu
0aJUTMCTHYECKOT0 MasiTHUKA MTPHU CTOJIKHOBEHHSX.

JlaGopaTopnas padora N14,15.

Onpenenenne CKOPOCTH 3BYKa B BO3yXe METOOM CJIOKECHHS
B3aMMHO NEPIEHAUKYJISPHBIX KOJIeOAHUH.
Onpenenenue cKOPOCTH 3ByKa B ra3ax
PacnipocTpanenne konebanuii B OJHOPOJTHON YIIPYTOH Cpejie.

YpaBHeHUE MI0CKOH Oeryiieil BOIHBI.
OpnHoMepHbIe 3ByKOBbI€ BOJIHBI. CKOPOCTh 3ByKa B ra3ax, KHUJAKOCTSAX U TBEPJIbIX TENaX.
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Crosiune BOHBI. DHEPrUsl CTOSYEN BOJIHBI.

dusnueckue XapakTepUCTUKU 3BYKa: CHJAa 3BYKA, aKyCTUYECKOE COMNPOTHUBICHHUE CPEHbI.
Pu3nonornyeckas akycTuka.

AKyCTHYECKU PE30HAaHC.

CrnoxeHue B3auMHO TIEpIEHIUKYISPHBIX KOJICOAaHUH.

@urypsl Jluccaxy, 3KCIEpUMEHTAIBHOE HUX MTOJTyYEHHUE.

DKCEpUMEHTAJILHOE OIPEIETIEHUE CKOPOCTH 3BYKA.

MOJEKYJISIPHASI ®U3UKA
JlabopaTopnas paGora Ne 1. Onpenenenne Cp / Cy
Uto Ha3pIBatOT BHYTpeHHEHN sHepruei? KonnyecTBOM TEI0ThI?
OnpeneneHne W MaTeMaTHYeCKOE BBIPAKEHHE TEIUIOEMKOCTH Tela, YAEIbHON
TEIIOEMKOCTH BEILlECTBA, MOJISIPHOM TEIJIOEMKOCTH BEIIECTBA.
[Touemy misi Ta30B pa3IMYarOT TEIJIOEMKOCTh TpU TocTosHHOM oO0beme (Cy) u
TEIJIOEMKOCTb MPU MOCTOsTHHOM jaBienun (Cp) ?
JlaTe onpeaeneHne MOJISIPHBIX  TETIOEMKOCTEH MPH MOCTOSHHOM 00BEME B TIOCTOSTHHOM
JaBJIeHUH, OOBICHUTH COOTHOIICHHE MeX 1y HUMHU (ypaBHEeHUE Maiiepa).
Hatp oHsiTue 0 crernenu cBo0oabl; BeipazuTh Cp u Cy uepe3 Yncio CTerneHe cBoOObl.
Anuabatnblii npouecc. YpaBuenue Ilyaccona, rpaduk aquabatHoro npoiecca.
Omnpenenenne Cp / Cy MeTOOM anuabaTHOTO pacIMpeHus (X011 paboThI).
Uro HaszwiBaeTcs BoHON? Kak oOpa3yercs cTosiuas BOJIHA, €€ 0COOCHHOCTH.
. Urto Ha3bIBaeTCS AJTMHOMN BOJIHBI?
10. Yto Takoe pe3oHaHC? YCIOBHE HACTYIJICHHS pe30HAHCa B TPYOE C BO3IyXOM.
11. Yro nasmiBaercs ckopocThio 3ByKa? IlmoTtHocThiO (rasa), naBieHuem? CoOOTHOILEHHE
MEXy HUMH.
12. BeiBopa pacuetHoOU (opMyItbl uIst Y. MeToauKa SKCIIEpUMEHTA M0 OTPEICICHHUIO .
JlabopaTopuas padora Ne 2. [IpoBepka ra3oBbIX 3aKOHOB
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1. Muxkpo- 1 MakponapaMmeTpbl, XapaKTepHU3yIOLe COCTossHuE ra3a. X ¢pu3ndyeckuit cMbIci.

2. Wzompomeccel. 3akoHbl W ypaBHeHHss wux onpenemstonme (boins-Mapuorra,
I'eii-JTroccaka, [apins). ['paduku u3onpoueccoB B KoopauHatax p u V, p u % vuit,
3akoH ABOTajpo.

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

4. Tepmuueckuil ko3 PUIMEHT AaBiieHUs, KOOPPUIUEHT 0OBEMHOTO PaCHIMPEHUS Ta30B.

5. OObscHeHue Tra3oBbIX 3akOHOB ¢ Touku 3peHMss MKT ra3os. BbsiBox 3akoHOB
M30MpolLecCOB U3 ypaBHeHus Knaneiipona-Menpeneesa.

6. ®Pusmyeckuii CMbICI YHUBEPCAIBbHOM ra30BOi MOCTOSTHHOM.

7. 3akoH JlampTOHA.

8. Xon paboThl, 00bICHEHHE BCEX ATANOB, PE3YIbTATHI, BEIBOABI, TOTPELIHOCTH.

Jladoparopnasi padora Ne 3 (a, 6). U3MeHeHMe arperaTHbIX COCTOSIHUI
UYro Ha3biBaeTcs (pa3oBbIM Mepexo]oM nepBoro poaa? Buisl (azoBeIX mepexosi0B MEpBOro
pona. O0bsicHUTH MexaHu3M (ha3oBbIX nepexoaoB ¢ Touku 3peHust MKT crpoenus BemiecTsa.
Yro Takoe TeruioTa pazoBoro nepexonaa’?
Uto Ha3bpIBaeTcd ynedbHOW TeminoTol maBieHus? Ha dro pacxomyercss sta Tteruiora?
Enuanne: u3mepenus. YTo MpoUCXOIUT ¢ Hel IpU OTBEpICBAaHUU BellecTBa?
UTto Ha3bIBaeTCS y/IEIBLHON MOJIIPHOM TEIUIOTOM mapoobpazoBanus? Ha uto pacxomyercs sTa
teriora? EnuHuiel namMepeHus. UTo mpouCXOoAUT ¢ HEel MPU KOHJIEHCAIUH BelecTBa?
B uem 3akmrouaercss mporecc cyomumanuu (Bo3roHkw)? UTO Takoe yaenpHas TEIuioTa
cyOomumanuun?
YeM oTimuaroTcs rpad MKy MIaBISHHS H OTBEPACBAHUS KPUCTATMUECKUX U aMOPPHBIX Ten?
[Touemy?
3aBUCUMOCTh  Temmeparypbl  (a3oBoro  mepexoja OT  JaBJCHUSA.  YPaBHEHHE
Kunaneiipona-Knay3uyca.
Huarpamma coctostHui. TpoitHas Touka.
CocraBrieHne ypaBHEHHUs TEIUIOBOTO OallaHca s OMpEIeNieHUs YACTbHOM TeIIOThI
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TU1aBJeHNs (TapooOpa3oBaHusl) KaTOPUMETPHUECKUM CIIOCOOOM.
JlaGoparopuas padora Ne 4. Onpenesienue ko3ppuuneHTa TENJI0BOr0 pacimpeHust
TBePAbIX TeJl
O0bscHenre Ko PHUIMEeHTa TETUIOBOTO paciiupeHust ¢ Touku 3penuss MKT.
3aBHCUMOCTh OOBEMHBIX M JIMHEHHBIX Pa3MEPOB TBEPBIX TEN U )KUIKOCTH OT TEMIEPATYPHI.
Ouznyeckuii cmpicn kodpdunrenta 060beMHOr0 U JUHEHHOro pacmupeHus. CBsizb MEXKIY

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

Yro Takoe MJIOTHOCTH? EI[I/IHI/II_[BI HU3MCPCHH. 3aBUCHUMOCTh IINIOTHOCTH B€IIECTBa OT

TeMIIepaTyphI.
Metoauka onpezenenus Ko3QphuIueHTa JMHEHHOT0 pacuIupeHusl.
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BriBog popmyisl 1t onpenenenus Kodgduunenta 00beMHOTO paCIupeHus )KUAKOCTH.
JlaGoparopuas padora NeS. OnpenesieHue yaeabHON TENI10eMKOCTH

1. TlonsTHe TEmIOEMKOCTH TeN. Y IeJabHas TEIJIOEMKOCTh. EIMHULIBI U3MEpEHUs.

2. Yro Takoe MOJIb BelecTBa. 3aKOH ABOTaapo.

3. Yucno cremeHeir cBOOOABI MOJEKYJIBl TBEpAOro Tena. Teopema O paBHOMEPHOM
pacrpeieieHuu SHEPTUU M0 CTEeTEeHIM cBOOO0Abl. BHyTpeHHss sHeprus 1 Moust TBEpaoro
Tena.

MousipHast TEIIIOEMKOCTb.

5. Knaccuueckas Teopusi TEIJIOEMKOCTH TBepaoro tena. 3akoH Jrononra u Iltu, rpanuibt
€ro MPUMEHEHUA.

6. BwBog dopmyn it onpeeneHus yaenbHON TeITIOEMKOCTH JKUIKOCTH U TBEPOro Telia

(YpaBHEHHE TEIUIOBOTO OanaHca).

7. YcTpolcTBO, IPUHIMIT ISHCTBUS U Ha3HAUYEHUE KAJIOPUMETpa.
JlaGopaTopHas padora Ne 6. Onpenesnenne ko3(pPpuumeHTa TENJIONPOBOTHOCTH

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

®opmyna Oypbe. Ousznueckuid cMbIcT KO3QGUIIMEHTa TEMIONPOBOJHOCTH. EnuHUIBI

u3Mmepenus. Uto Takoe rpaiueHT TeMIiepaTypbl?
3. 3aBucuMOCTh KO3 GUIMEHTA TEIIONPOBOAHOCTH ra30B OT TEMIEPATYPhI U JaBICHHUS.

Oco0eHHOCTH MeXaHM3Ma TEIIONPOBOJHOCTH TBEPABIX Tesl. DOHOHBI.

BreiBon dhopmynbl ans onpeneneHus KodphuueHTa TerIoNpPOBOAHOCTH U 0ObSICHEHNE
METOJMKU dKcnepuMeHTa. Kak ompenensitoT Ha MpakTUKE KOJUYECTBO TNEpeIaHHOU
TEIMJIOTHI U TPAJUEHT TEMIIEPaTyphl?

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

Crpoenue xunkocreit ¢ Touku 3penns MKT.

[IoBEpXHOCTHBIN CHOW, CHUJIBI TOBEPXHOCTHOTO HATSKEHUS, SHEPTUsl MOBEPXHOCTHOTO
cnos. Koo pumeHT mnoBepXHOCTHOTO HATSKEHUS (J1Ba ONpEesICHuUs).

3. JlaBneHue moJ UCKPHUBICHHOI MoBepXHOCThI0. Dopmyna Jlamnaca.
4. (CMayuBaeMOCTb, KaMIISIPHBIC SBICHHUS.
5.  Mertonas! onpenenenus kodhuiiMmeHTa MOBEpXHOCTHOTO HATSKEHUS, X0 PabOTHI.
JlabopaTopnas padora Ne 9. Onpenesienune BJIaKHOCTH BO3AyXa

OObscHeHrEe TPOoIlecCOB UcHapeHus U KoHaeHcanuu ¢ Todyku 3penus MKT. Vcmapenue u
KHUTICHUE.
Hacpimiennslii 1 HeHachlleHHBIM map. OT Yero 3aBUCHUT JaBJICHUE HACBHIIICHHBIX U
HEHACBIIIEHHBIX MapoB?
AOCom0THAS U OTHOCHUTEIbHAS BIXKHOCTh. EMHUIIBI H3MepeHusl.
Touka pocel. OmnpeneneHue aOCOTIOTHOW W OTHOCHTEIBHOM BIQKHOCTH TIPH TOMOIIU
rurpomerpa JlamOpexTa. YCTpONCTBO W NPHHIMI ACHCTBHUS BOJIOCSHOTO TUTPOMETpPA H
IICUXpoMeTpa ABrycra.
Omnpenenenre abCOMIOTHONW U OTHOCUTENHHOM BIAYKHOCTH MPHU TTOMOIIH STHX MPHOOPOB.
3HaueHue BIAKHOCTU U CIOCOOBI €€ OnpeiesieHusl.

Jladoparopnasi padora Ne 10. Onpenesienue nocrossHHoil bosabnmana
1.  OcHoBubie nonoxenust MKT.

e

™

&

o

™



2.  Judody3us. bpoynockoe nemxenue. QiyKTyarum.

3. Mukpo- 1 MakponapaMeTpbl COCTOSIHHS ra3a.

4. TloctosiuHas bonbumMana, eAMHUAIBI U3MEPEHUS, PU3MUECKUI CMBICI.

5.  MonspHas macca, onpeesieHue MOJISIPHON MacChl.

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

7.  Xox paboTel, BBIBOJ pabounx (Gopmyn s onpeneneHus: nocrosHHoN bonblnMana wu
pa3MepoB MOJIEKYIL.

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

3¢ PeKTUBHOIO TUAMETPA MOJIEKYJ BO31yXa

1. Yro takoe anuHa, BpeMs CBOOOJHOro mpoOera, CpeiHss, KBagpaTH4Has, Haubojee
BEpOSATHAsI CKOPOCTH MOJIEKYJ, 3P PEKTUBHBIN TUaMETP MOJIEKYIIbI?

2. BuyrtpenHee TpeHHE B XUAKOCTSAX U razax. BeiBoj ¢opmysbl it JUIMHBI CBOOOIHOTO
npo0era.

3. 3akon Herorona s cunel Bsskoro TpeHus. Ot dYero 3aBUCHUT KO3((UIMEHT
BHYTPEHHETO TPEHUS?

4. Metoauka OmNpeeNeHHus UTMHBI CBOOOAHOTrO mpodera u 3(hdeKTHBHOrO IuameTpa
MoJekynbl Bo3ayxa. CoctaB Bo3ayxa. BeiBon dopmynbl ans 3Q¢heKTUBHOTO AMaMeTpa
MOJIEKYJIBI.

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

IVIABJICHHH 0J10BA

[TonsTue o dazoBeix nmepexonax I pona. I'paduku mpomeccos T = f(t).

VY nenbHble (MOJIIPHBIE) TEIUIOTHI TUIABJIEHUS U KPUCTAILIN3ALINH.

JwnarpamMmma cocTtostHus CUCTEMBI. TpoliHas TOYKa.

[Tonsitue suTponuu. M3MeHeHue SHTpONUKU B 0OpaTUMbIX U HEOOPATUMBIX IMPOLIECCaX.

HepasencrBo Kiay3uyca.

5. CraTucTHYecKMil CMBICI 3HTPONMU M €€ CBOMCTBA, CBSI3b DHTPOIUU U BEPOSTHOCTH.

®opmyina bonsimana.

6. Meroauka onpeeneHust SHTPOIINHU, U3MEHEHHS SHTPOIIUU B PacyeT MOTPEITHOCTH.

AP

AJIEKTPUYECTBO U MATHETHA3M
Jladoparopnasi padora Ne 1. UccienoBanue 3JIeKTPOCTATHYECKOTO MOJIA.
Yo Takoe 3eKTpocTaTuyeckoe noiue?
2. Urto Ha3pIBaeTCS HAIMPSHKCHHOCTHIO 3JIEKTPHUYECKOTo mois? (dopmyna, ompeeieHue,
MOCTPOEHUE BEKTOPA HANIPSKEHHOCTH, €IMHULIBI U3MEPEHUS HANIPS)KEHHOCTH )

=

3. IlpuHIMI CyNepro3uIiH.
4.  Yrto Ha3bIBaeTCs JUHUEH HANPsKEHHOCTH? MOTYT JTM OHU IepeceKaThesi?
5. Uro Ha3pIBaeTCs MOTOKOM HampsbkeHHocTu? Kak ¢ MOMOIIbI0 CHIIOBBIX JIMHUH

n300paXkaTh MEKTPOCTATUYECKOE 110JI€ CUCTEMBI 3apsi10B?

6. Uro Ha3pIBaeTCs MOTEHIMAIOM dJIeKTpHueckoro mois? PasHocte morennmanoB. Kax
CBSI3aH IMOTEHIHal ¢ paboTON MO MEepeMEelIeHUIO 3J1. 3apsja B 3JIEKTPUYECKOM IOJe.
Enunuiel u3smepenus noTeHuuana.

7. Uro Ha3bIBaeTCAd SKBUIIOTEHIMAIBHON MOBEpXHOCTHIO? Kak MIyT CHIIOBBIE JIMHUH IO
OTHONIIEHHIO K OSKBUIOTEHIUAIbHBIM  MOBepXHOCTsIM? KakoBa CBS3b  MeXIy
HaAIPSHKEHHOCTBIO M TOTEHIIMATIOM?

8. Kak u s gero BKIrO9aeTcs peoxopa?

9. Tlouemy Ui OCTPOCHMS SKBUIOTEHIMAIBHBIX MMOBEPXHOCTEH, JIMHUM HCIONB3YIOT B
LT TaJIbBAaHOMETP?

JlabopaTopnasi padora Ne 2. OnpenesieHne JM3J1eKTPUYECKOH NPOHULIAEMOCTH CPe/ibl.

1. Yto Ttakoe mmdneKTpuUecKas TNpoHUaeMocTh (oTHocutenbHas) Cpenbi? Kaxue
CBOICTBA TUAIEKTPUKA OHA XapaKTepU3yeT?

2. Uro Ha3bIBaeTCs KoJjeOaTeIbHBIM KOHTYPOM?

3. Ot 4ero 3aBUCHT WHAYKTHBHOCTH Karymku? Kak M3MEHHTh 4acTOTy KoJeOaHWU B
KOHTYpe?



OT 4ero 3aBUCHUT IEKTPOEMKOCTD IIJIOCKOI0 KOHAEHcaTopa?
Uto Takoe pe30HAHC HANPSKEHU?
Kakoro tuna KoHJieHCaTOp UCHOJB3yeTCs B paboTe?
KakoBa posb 3ByKOBOT0 reHepaTopa, UCIoiIb3yeMoro B padbore?
B 4em 3akiogaercss METO1 ONIpeieNieHus € B JaHHOM pabore?
JlaGoparopnas padora Ne3. OnpenesieHue eMKOCTH KOHIEHCATOPOB.
Uto Ha3bIBaeTCs 3JIEKTPOEMKOCThIO PoBOAHUKA? OT uero oHa 3aBUCUT? EnuHUIIBI
U3MEPEHHUS.
Uro Takoe koHaeHcaTop? Buibl KOHIEHCATOPOB. DIEKTPOEMKOCTh KOH/IEHCATOPOB.
CoenuHeHust KOHJIEHCATOPOB.
3akonsl Kupxroga.
[Tpumenenue 3akoHoB Kupxroda k 00bSICHEHHIO CXEMBbI MOCTA.
EMKOCTHOE COIpOTHBIIEHUE.
Yem oTauvaeTcsi cxeMa MocTa Y MHCTOHA OT CXEMbl, UCIIOJIb3yeMOil B JaHHOU paboTte?
[Touemy?
8. Uro Takoe Mara3uH eMKOCTei?
9. Meronp! onpeneneHus IEKTPOSMKOCTH KOHASHCATOPA.
JlaboparopHasi padora Ne 4. U3mepeHue conpoTUBICHUIA.
1. Yro Takoe compoTtuBieHue mpooanuka? Yem oHo oOyciosiaeHo? Uto Takoe yaenbHOe
conpotusiienne? EquHunel uamepenusi.
CoenuHeHNE CONPOTUBIICHUH.
3akoH OMa JJid yyacTKa LEeMH.
3akonsl Kupxroga u ux npuMeHeHHe.
Moct Yunctona. [louemy ranbBaHOMETp MOXKET MOKa3bIBaTh 07?7
MeTto1bl OnipeieNieHns CONPOTUBIIEHUS IPOBOAHUKA.
UYro takoe aBometp? Kak ¢ Hum paborars? OmMmeTp.
Kak npu uzmepennu nonyuuTs Haubosee o0l pe3ynbrar?
JlaboparopHasi padora Ne 5. U3yuyeHue 3aBHCMMOCTH CONPOTUBJICHUIA OT
TeMIlepaTypsbl.
Yrto Takoe CONnpOTUBIIEHUE U IPOBOIUMOCTH?
2. Kax m mouemy 3aBHCHUT CONPOTHBIIEHHE METAIJIOB OT Temrieparypsl? TemmepaTypHBIi
KO3 PHUIHEHT.
OnekTponauTuueckas amcconuanus. Tok B osnekrtponutax. OT 4Yero 3aBUCUT
IIPOBOAMMOCTB JIEKTPOJIUTA?
4. Kak 1 nouemy 3aBUCUT COIIPOTUBIICHUE JEKTPOIUTA OT TEMIIEPATYPHI?
5. 30HHas TeOpUs MPOBOJIUMOCTH MOJIYIIPOBOJIHUKOB.
6. Kak u mouemy MeHSETCS] CONPOTHUBIICHHE TOTYIPOBOTHIUKOB ITPH HATPEBAHUN?
Jlaboparopnasi padora Ne 6. Pacyer nryHTa u 100aBOYHOI0 CONPOTUBJICHHS.
1. IlocnenoBatenbHOE U MapaieIbHOE COEIMHEHUE MPOBOJHUKOB. MeTObl pacueTra CII0KHBIX
cXeM (MeTO/] 3Be3/Ibl U TPEYTOJIbHUKA).
2. Yrto Takoe rampBaHomeTp? Ilouemy rajabBaHOMETpP MOXKHO HCIIOJIB30BaTh U B KayecTBE
amIepMeTrpa U B kauecTBe BosbTMeTpa? Kak 3170 MOXHO caenaTs?
3. Urto Has3pIBaeTCs IOCTOSIHHOW ranpBaHoMeTpa? YUTO Ha3bIBaeTCsl 4YyBCTBUTEIBHOCTHIO
rajibBaHomeTpa?
4. Pacuer myHTa U 106aBOYHOTO CONPOTUBIIEHHUS], B YEM COCTOUT UX POJIb?
5. UTo 3HAYUT NPOrpagyupoBaTh U3MEPUTENbHBIN TPUOOpP (aMIepMeTp, BOILTMETP)?
6. Uto 03HAYaIOT 3amuCH Ha IIKaje mpudopoB?
7. KakoB NpUHIMI JEHCTBUS MarHUTO-3JIEKTPUUECKUX CUCTEM?
8. BkiroueHue peocrata B KaueCTBE MOTEHIIHOMETPA.
9. Yto Takoe Mara3uHbl COIIPOTUBIICHUI?
Jladoparopnasi padora Ne 7. Onpenesienue I/C pa3iu4HbIMUA METOAAMH.
1. Kakue cuibl Ha3pIBatOTCS CTOPOHHUMHU?
2. Uro HassBaercs DJC?
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10.
11.
12.
13.

3akon OMa 11t 3aMKHYTOM LEMH.
Yro Ha3bpIBaeTCA HUPKYJSALUEH BEKTOpa HAPSXKEHHOCTH AJIEKTPUYECKOTO MOJIS.
3akonsl Kupxroga.
B yewm 3akitogaercs MeTo1 KOMIIEHCAITHH.
Meroast uzmepenns S1C.
JlabGoparopuas padora Ne 8. Onpenesienune tepmo/IC.
1. Tlouemy B MecTe KOHTaKTa ABYX IPOBOJHHKOB 00pa3zyeTcs pa3HOCTh MOTeHIuanoB? Ot
Yero 3aBUCUT €€ BeJIM4nHa?
2.  Mosxno au nonyunts 3/[C B 3aMKHYTO# LIENH U3 Pa3HBIX METAJIOB 33 CUET KOHTaKTHBIX
pa3HOCTEH MOTEHIINAIOB?
UYrto takoe TepmoIC?
Yro takoe ko3 punuent tepmoIC wim nuddepernuanpaas DJIC? Moxer 11 B 1ienu
ObITH OoJbIION TOK 3a cueT TOJIC.
3akoH Bounbra.
3asucur a1 kod3pPumment TOJC ot Temnepatypsi?
UTo 3HAYMUT MPOTrpagyupoBaTh TepMomnapy?
SIBnsieTcs U 3aBUCUMOCTH OT TEMIIEpaTyphl IMHEUHON ?
UYrto Takoe MarasuH COMPOTUBIICHUS U JUIS YETO OH UCHOJb3yeTcs B paboTe?
Jladoparopnasi padora Ne 9. CHATHE XapaKTePUCTUK TPEXIJIEKTPOAHOM JIaMIIbI.

No ko

How

©CoNo O

1. Yro Ha3pIBaeTcs TEpPMORJIEKTpOHHOM sMuccuei? Kak ona wucnomw3yercss B pabote
AJIIEKTPOHHBIX JIAMIT?

2. Poub anekTpoaoB (aHOAa, KaTo1a, CETKH) B TPHOJIC.

3. UTto Ha3BIBaeTCS CTATUYECKON aHOJIHOM XapaKTEPUCTHKOMN JIAMITBI?

4. Yto Ha3bIBaeTCS TOKOM HacChIILIEHHs?

5. Uro Ha3pIBaeTCAd CTAaTUYECKOW CETOYHON XapakrepucTukod Jjamnbl? UYro Takoe
IOTEHLIMAJ 3alIMPaHUs JIaMIIbI?

6. OObBICHUTH MPUYMHY U XOJ HM3MEHEHHsS] CETOYHOTO TOKA C YBEIMYECHHEM Ha CETKe
I10JIO’KUTEIBHOIO TOTEHLIHAA.

7.  OOBICHUTH NPUUUHY OJTHOCTOPOHHEN IPOBOAMMOCTH 3J1.JIAMIIBL.

8. Bxirouenue peocTara B KaueCTBE MOTEHIIHOMETPA.

9. Bxurouenue 3-X MONIOCHOTO MEPEKITIOYATENS Ui U3MEHEHHS HAIPaBJICHUS TOKA B IICTIH.

10. ITouemy npu CHATUU CETOUHON XapaKTEPUCTUKU U3MEHEHUE MOTEHIIMaJIa Ha CEeTKE BEJIeT
K U3MEHEHHUIO aHOHOTO HAMPSKEHUS?
11. Kak u3meHseTcs OTeHIMall 3alIMpaHys JJaMITbl ¢ U3MEHEHHUEM aHO/IHOTO HapsKeHUs?
12. MoO>HO M yBETMYUTH TOK HACHIIICHHS?
JlabopaTopnasi padora Ne 10. CHsiTHe XapaKTePUCTHKH MOJIYNIPOBOAHHKOBOIO THOAA U
u3MepeHune
K03(PpuumenTa ycujieHus1 TpaH3UCTOPA.
Kakwue Tena Ha3bpIBatOTCS MOTYIPOBOAHUKOBBIMU?
Yem oTiinyaeTcs MOJIYIPOBOJHHUK II-TUIIA OT IPOBOJHUKA?
Kakas npoBoiMMOCTb Ha3bIBA€TCS MPOBOJAUMOCTBIO P-TUIIA?
YTO NpouCXOoAUT HA TPaHMIlE KOHTAKTa IPOBOJHMKA H-TUIIA C ITOJYIPOBOJAHUKOM p-THIA?
Uro Takoe coOCTBEHHAs! U MPUMECHas! MPOBOIUMOCTh?
Yro Takoe 3anuparouuii ciou?
[loueMy KOHTaKT 2-X NOJYNPOBOJHUKOB C pPa3HOr0 THIA IPOBOJUMOCTBIO 00Osajaer
OJIHOCTOPOHHEN MTPOBOJIMMOCTHIO?
Uro Takoe npsimoe u oOpatHoe HanpsokeHue? [Ipsmoii u oOpaTHblit TOK?
UYro Ha3bpIBaeTCs BOIBTAMIIEPHON XapaKTEPUCTUKON Aroaa?
JI1s1 9ero ciy’>KHUT MOTYyNPOBOAHUKOBBIN AHOA?
Kak onpenensiercss ko3¢ duumeHT ycunenus tpuoaa?
BxuroueHune peoctara kak HOTEHIIHOMETpA.
Bxirouenne 3-X MOIHOCHOTO MEPEKII0YATENS ISl U3MEHEHUS HAIIPaBJICHUsI TOKA B LETIH.
Jladoparopnasi padora Ne 11. OnpenesieHue ropu30HTAJILHON COCTABJSIOLIEH



HANPSZKEHHOCTH MATHUTHOTIO 110JIs1 3eMUIH.

Yro Ha3pIBaeTCA CUIOBOM JINHUEH MarHUTHOTO I1OJIS?

Kak nayr cunoBble IMHUM MarHuTHOro nois 3emiin? I'ae y 3eMiu ceBepHbli MarHUTHBIN
nostoc? OnpenennTe 3JIEMEHThl 36MHOTO MarHeTU3Ma.
3. HampaBrneHne Kakoro BEKTOpa COBIAJAeT C HANpaBICHHMEM MAarHUTHOH CTpeIKH,
HAaCAKEHHOM Ha BepTUKAIbHYIO ocb? Ha ropuszoHtanbHyro ocb? HyxkHOo nm
TOPU30HTAIBHYIO OCh OPUEHTHPOBATH KaK-TO B MPOCTPAHCTBE WM 3TO HE 0053aTeNbHO?

Cdopmynuposats 3akoH buo-Casapa-Jlamnaca.

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

CnpaBenyiuB 1 IPUHIUI CYNEPIIO3ULIMH 11 MArHUTHBIX TOJIEH?

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

JI1s1 4yero BUTOK OPUEHTHUPYETCS B INIOCKOCTH MarHUTHOTO MepuanaHa?
JIaﬁopaTopHaﬂ padora Ne 13. Onpenenenne ko3gPpuuneHTa CAMOMHAYKIHMI KATYIIKH.

1.  Yto Ha3bIBaeTCs MHIYKTUBHOCTHIO MPOBOAHUKA? EAMHULIBI HU3MEPEHUS.
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2. Tlouemy KaTymKa OKa3bIBaC€T pa3HOE CONPOTHUBICHHE IIOCTOSSHHOMY TOKY H
nepeMeHHoOMYy?

3. Ot 4ero 3aBUCUT UHAYKTUBHOE COMPOTHBIICHHE KATYITKU?

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

5. Uro o3HauaeT, 4To TOK 1O ¢a3ze HE COBMATACT C HAMPsLKEHUEM?

6. Korma B nienu nmepeMeHHOr0 TOKa TOK U HAPsHKEHUE COBIAIAIOT 110 (haze?

7. Yto takoe eMkocTHOe compoTuBieHue? Uem oHo oOycioBineHo? Kak BiuseT Ha TOK B
uenu?

8. Kak yBennuuTh HUHAYKTUBHOCTH KaTYIIKU?

9. Kak perynupyercs HanpsOKEHHUE B LeTH?

OIITUKA

JlaboparopHasi padora Ne 3
1. JIunzel. Ontuyeckas ocb. Gokyc. ['nmaBHas ontuyeckas ocb. DokycHoe paccrosinue. Dopmyna
JIMH3BI, ONTUYECKAasl CUJIa JIMH3bI.
2. [loctpoenue n300paxeHuil B IMH3aX U 3epKajiax.
3. Merojbl onpenenenust GOKYCHOIO pacCTOSHUS cOOMparomIeil TNH3BI.
4. Tloctpoenue ueprexa k metony beccens.
5. Meronuka omnpeeneHust pOKyCHOT0 pacCTOSIHUS PACCEHBAIOIEH JTMH3BI.
6. AGeppanus IMH3: XpoMaTU4eckas, chepuyeckas, Koma, aCTUrMaTU3M.

JlabopaTopnasi paGora Ne 4,4a

1. 3akoHBl OTpakeHHs U HpeaomiieHus cBeTa. Puznyeckuid CMbICT aOCONIOTHOIO U
OTHOCHUTEJIBHOTO MOKa3aTesl PEIOMIICHHSI CPEIBL.
2. SIBeHrEe IOJTHOTO BHYTPEHHETO OTPAKEHHUS.
3. Xox mydeii yepe3 MII0CKO NapaylIebHYIO IUIACTUHKY U IPU3MY.
4. Xox myuyeilt B MUKPOCKOIIE.
5. Metouka onpeseneHue mokasaTelis NpeIoMISHHsI Py oMol MUKpockorna. (KauectBenHoe
O0OBSICHEHHE YePTEXKA).
6. 3aBUCHMOCTb TIIOKa3aTessl IMpeJoMJIeHUs Ccpeabl OT Temmeparypbl. IIpunuun pa®oTb
pedpakToMeTpa (IOCTpoeHUE X0/a Jiyuell B pedpakTomeTpe).

JlabopaTopnasi paGora NeS.
1. B 4yem cocrout sBieHue uHTepdepeHIUU? VYcIoBHE MOMYyYEHUS  YCTOMYMBOMU
UHTEepPEPEeHIIMOHHON KapTHHBI. KOrepeHTHOCTh MICTOUHUKOB.
2. YcnoBust HaOMroIeHUsT Max ¥ Min npu uaTepdepenimu aByx aydein AL, AD.
3. CnocoObl HabmoneHus: uHrepdepenunu: onblT FOHra, Oumnpusma u Ouszepkana Ppenens,
Merton JInoiina (c moctpoeHreM xoja Jiyuyeil  MHUMBIX HCTOYHUKOB).
4. Metoauka onpeieieHus AIMHbI CBETOBOM BOJHBI P MTOMOIIH OUITPU3MBI.

JladbopaTopHas padora Ne 6.



1. B ueM coCTOSAT sIBIIEHHE U YCIOBUE UHTEP(EPEHIINN CBETOBBIX BOJIH?
2. VcmoBuss Max u MiN npu UHTEpPEPEHINN ABYX JTyUeH.
3. Ionarue o0 wmHTepdepeHIMH B TOHKHMX IUICHKAX: MOJOCHI PAaBHOIO HAKJIOHA W PaBHOMN
TOJIIIHUHBI (PUCYHOK U €r0 OOBSICHEHHE).
4. Konbua Hetotona. BeiBog popmyier 1iist R u A
5. Metonuka omnpeneneHus paanyca KpUBU3HBI JUH3bI U JJUHBI CBETOBOM BOJIHBI C MOMOIIBIO
kozuen HeroToHa.
JlaGoparopHasi padora Ne 7.
1. Audpaxnus cBera. [Tpunnun ['toiirenca-®dpenens.
2. Jludpaxius oT miead. Y CIoBHsS MaxX 1 Min cBeta oT meau (PUCYHOK).
3. ludpakuroHHas peuierka. Y ciaoBus Max u MiN cBeTa OT PerieTky (PUCYHOK).
4. OnpeneneHue A Mpy MOMOIIU TU(DPAKIIMOHHON PEIICTKH.
JlabopaTopnasi paGora Ne 8.
1. EcTecTBeHHbIH 1 MONISIpU30BaHHbINi cBeT. CrIOCOOBI MOTy4eHUs OISIPU30BAHHOTO CBETA.
2. BpaiieHnue mi10CcKOCTH NOJISpU3aLMKA ONTUYECKH aKTUBHBIMH BEILIECTBAMU. YT0JI IOBOPOTA
IUIOCKOCTH mossipu3anuu. [locTosiHHAs BpaleHus..
3. IlpuHuuMn ycTpoiicTBa U AEUCTBUS caXxapuMeETpa.
4. 3akoH bproctepa u ero pusnueckoe o0ObsICHEHHE.
5. onspuzaTop 1 aHanu3aTop. 3akoH Maitoca.
6. MckyccTBeHHAst aHU30TPOIUS U €€ UCIIOJIb30BAHNE B TEXHUKE.
JlaGopaTopHnas padora Ne 10.
1. TerioBoe u3nydenue Ten. Enunuiel uamepenus. M3nydarenpHas v MOTIOMIATEIbHAS
CIIOCOOHOCTH TeJI.
2. CriekTpaibHas ¥ HHTErpajibHasi, U3JyJaTelbHas U noromarenbHas ciocooroctu (E., A, Ry).
3. 3akon Kupxroda.
4. ITonsiTue abCOMOTHO YEPHOTO TEA.
5. 3aKOHBI TEIJIOBOTO U3ITydeHUst abCcOoOTHO yepHoro tena: Credana-bonpiimana n Buna.
V3meHeHue 11BeTa TeJ Py HarpeBaHUU.
6. 'paduku pacnpeneneHuss 3JHEPrUU U3Ty4EHUS O JUIMHAM BOJIH IPU pa3HBIX TeMIiepaTypax.
®opmyna [lnanka (GyHKIUM pacripeieNeHus S3Heprul PpaBHOMEPHOTO U3Iy4YEHHUS! YEPHOTO TeNa).
OnTH4ecKuil MUPOMETP: YCTPOMCTBO U METOJ U3MEPEHUSI TEMIIEPATYPHI TUPOMETPOM.
JlabopaTopnasi paGora Ne 11.
1. Buemnuii ¢otordpdext. 3akonsl ¢dorordpdexra (3axoH CroseroBa). OCHOBBI KBaHTOBOM
TEOpUU CBETA.
2. YpasnHenue DifHmTeitHa 111 poTosrddexra. [nuHHOoBONIHOBAS TpaHuLa it poTodddexTa.
3. BakyymHbI# pOTO371€MEHT. Y CTPONUCTBO U BKIIIOUEHHE B LEMb.
4. BonpTamnepHasi XapaKTepUCTHKa (OTOJIEMEHTA.
5. OOBsicHEHUE pe3yabTaTOB SKCIIEPUMEHTA Ha OCHOBE 3aKOHOB (hoTod(PdeKTa.
JlabGopaTopnas padora Nel2.
1. OHeprus ceroBeIX BosH. [IoTok 3Heprun. InoTHOCTH OTOKA SHEPrUN. BekTop YMoBa.
2. CseroBoii notok. Kpusast BunHoct. EAMHUIIBI ©13MEpEHUsI, COOTHOILIEHUE MEXKY BaTTOM U
JIFOMEHOM.
3. OcBemeHHOCTh. Equnnibl u3mMepenust. IpKkocTh U CBETUMOCTb, CBSI3b MEXKYy HUMU. EMHUIBI
WU3MEpEHMUS.
4. 3aKoHBI OCBEIIEHHOCTU. MeTo/1Ka MPOBEPKHU 3aKOHOB OCBEIIEHHOCTH.
5. IlonsTHE O BHYTPEHHEM M BEHTHJIbHOM (hoTorddexte. [TpuHun neicTBus TIOKCMETpA.
JlabGoparopuas padora Ne 14.
1. [lucnepcust cBeTa, TUCTIEPCUOHHBIHN CIIEKTp. X071 Jydel B mpu3Me ( pUCYHOK).
2. Cnekrtpockor. X0/ Ty4eld B CHEKTPOCKOTIE.
3. CrieKTphl UCITyCKaHMs U CIIEKTPBI NOroueHus. JInHeiiuaTele 1, CIUIOMIHBIE U II0JI0CATHIE
CHEKTpPBI. Y CIOBUS UX HAOIIOIEHUSI.
4. CnexTpanpHblid aHanu3. [[j1s1 yero CHUMAaroT rpalupOBOYHYIO KPUBYIO CIIEKTPOCKOIIA.



5. V3nyudeHue u noriomeHne cBera aroMoM. OOBbsICHEHHE TIPOUCXOXKICHUS THHEHYaThIX

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

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

2. 3axonbl CtoneroBa [yt BHEeIIHETro Gotodddekra.

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

4. IpuHIMN 1EeHCTBUS BEHTIIILHOTO GoTod(deKTa.

5. CnektpanbHas XapaKTepuCTHKa (GOTOIIEMEHTA.

6. [IpuHuuMnI 1EeHCTBUS MOHOXPOMATOPA.

7. Kak cHUMalOT CrieKTpalIbHYIO XapakTepUCTUKy dotornieMenTa B padore? [louemy s

MOJIyYEHHUs CIIEKTPAIbHON XapaKTEePUCTUKHU HEOOXOIUM TepecyeT YHEPTUU PEATbHOTO

MCTOYHHKA?

ATOMHAS ®U3UKA.
OPU3NKA ATOMHOT'O AAPA U DJIEMEHTAPHbBIX YACTHUI]
JIABOPATOPHAS PABOTA Ne 2
OIIPEJEJIEHUE MMOCTOSHHOM IJIAHKA METOJIOM
SAJEPKUBAIOIIEI'O IOTEHIIHUAJIA IVIA  ®OTO2JIEMEHTOB

1. OOBSICHUTH MEXaHU3M 00pa30BaHUs CIICKTPOB U3ITYUCHHUSI HA TPUMEPE CIIEKTpa aTOMapHOTO
BOZIOPOZA.
2. CexTpbl BOZOPOAONOI00HBIX aTOMOB.
3. B uem 3akimrouaercs npaBuio otoopa’?
4. B uem 3akimovaercs siBjaeHue hororddexra? Buemnnii u BHyTpeHHu# (otodddexr. 3akon
Oiinmreitna st porosaddexra.
5. YerpoiictBo (hOTO2IEeMEHTOB. ByIeT i TOK HACKHIIIEHHUS Y Ta30HAOTHEHHBIX ()OTOAIEMEHTORB?
6. Kak onpenensitor B pabore nocrosHHyto [lnanka? Kak onpenenuts paboTy BbIxona (eciu
M3BECTHBI 33/1CPKUBAIOIINE PA3HOCTH TOTEHIIMAJIOB JUIsl pa3HbIX 4acToT)?
7. YCTpOWCTBO U MPUHIIMI JEUCTBUSI MOHOXpOMATOpa.
8. O1eHka NorpenrHocTel N3MEpEeHHUsL.

JIABOPATOPHAS PABOTA Ne 3

MN3YYEHUE CIIEKTPA BOAOPOJA C ITIOMOLIBIO
MOHOXPOMATOPA

1. Haueptuth Mozaens aToma renust. Uto npeacrapisieT u3 ce0s JBax/1bl HOHU3UPOBAHHBIN aTOM
renus?
2. Monens atroma Pesepdopna. Kakrie o0CHOBHBIE ONBITHI MOATBEPKAAIOT CYIIECTBOBAaHUE aToMa?
3. C KaKuM YCKOPEHHEM DJIEKTPOH JIBHIKETCS] BOKPYT sapa?
4. Ilouemy HENPEPHIBHO U3TYYAIOUINI aTOM COTJIaCHO KJIACCUYECKOM TEOPHH AJIEKTPOJIMHAMUKU
JIOJDKEH ynacTb Ha a1po? Kak o6xonut Ty TpynHocTs Teopust bopa?
5. CodopmynupoBare mnoctynarel bopa. Kakumum skcnepuMmeHTanbHbIMU  (pakTOpamu
MOATBEPKIAI0TCS NOocTynatel bopa?
6. PaccunTaTh NOTEHLIMANBbHYIO U TIOJHYIO SHEPTUU BOJIOPOAOINOA00HOI0 aTOMA.
7. BbIBECTH BBIpaKE€HUE YaCTOTHI U3IYyYEHHS aTOMa BOJOPO/aA.
8. CnektpanbHble cepun. OObSICHEHNE CIIEKTPAIbHBIX CEPUIl C TOUKU 3pEeHUs] KBAHTOBOI TeOpHH
aToMma.
9. Kak onpenensiercst moctostHHast Punoepra B padbore?
10. IIpunnun aelictBus MoHOXpomaTopa Y M-2 1 ero ycTponcTBo.
11. Kak nporpanyupoBars CieKTpoCcKon?

JIABOPATOPHAS PABOTA Ne 6

ONPEAEJEHUE COAEPXKAHUSA KAJIUA B COJIAX
PAJMOMETPUYECKUM METOAOM

1. CocTaB aTOMHOTO si/ipa. XapaKTEPUCTUKU COCTABIISIOIINX €r0 YaCTHII.
2. CMBICH OPSIKOBOTO HOMEpA 3JIeMeHTa B Tabnuie MenaeneeBa. MaccoBoe YUCIIO HJIEMEHTA.
3. Yrto Takoe u30Tonsl?



4. Yto noHMMaeTcs NoJ paguoakTUBHBIM pacragom?
5. Buabl paii0akTUBHOTO pacrajia, MpaBuiia CMEIECHHUS.
6. 3aKOH PaIMOAKTUBHOTO pacraja.
7. UTO Ha3bIBAaETCS AKTUBHOCTBIO PAJMOAKTUBHOIO 3JIEMEHTA?
8. Uro Takoe nepuo noiypacrasa’?
9. B -pacman. Otkyna OepyTcst 2JIeKTpOHBI Ipu  [-pagumoakTuBHOM pacnaze. [lpuBectu
npuMepsl  -pacnaza.
10. IIpuHnun nelcTBUs CUMHTHILIISLMOHHOTO CUETYHKA.
11. ITpuniun aeictBus GoTodnekTpoHHoro (PDY) yMHOKUTEIIS.
12. Kak paccuuTaTh NPOLIEHTHOE COAECpKAHUE KaJlus B COJIU?
JIABOPATOPHAS PABOTA Ne 7
COOTHOUIEHUE HEONPEJAEJEHHOCTEM OJI51 ®OTOHOB
1. Iudpakuus oT menu. ¥YciioBMe MAKCUMYMOB U MUHUMYMOB. [1I1puHa rimaBHOro MakcumyMma.
[Toka3arb Ha pHCYHKax M rpaduke H3MEHEHUS HMHTEHCHBHOCTH BBILIEJIIETO CBETa OT
pacCTOsHUSA 10 OCEBOM JIMHUU HA KPaHe, OT yIJla PacCessHUsL.
2. 3anucaTb COOTHOILUEHHE HEOIPEAEICHHOCTEN Uil BOJIH. [losichuter Ha rpaduke
pacripe/ielieHie HHTEHCUBHOCTH 110 yIilaM Juis 1iefeil  pa3Hoil IMpUHBI.
3. 3anucarb M MOSCHUTH COOTHOLICHHE HEONPEJIEICHHOCTEN NpU KBAaHTOBOM XapaKTepe
3JIEKTPOMArHUTHOTO U3JIy4EeHHUS.
4. 3anucarp U MOSCHUTHb COOTHOIIEHUE HEOTPEIETICHHOCTEH JIJIsl YaCTHII.
5. OOBACHUTB YCTPOMCTBO YCTAHOBKHU M XOJ pabOThI, paccka3aTb O METOAUKE U3MEPEHH.
JIABOPATOPHAS PABOTA Ne 8
OIIPEJIEJIEHUE IIAPUHBI 3AITPEILIEHHOM 30HBI
MNOJYINPOBOJIHUKOB
. CtpoeHue aToMa. DHEPreTHUeCKue ypOBHH aTOMOB.
. KBanToBsle uncna. Ux pusmueckuii cMpIci.
. IlpuHIMT 3a110JIHEHNSI SHEPTETUUYECKUX YPOBHEH aTOMOB.
. 30HHas CTPYKTypa SHEPreTUYECKUX YPOBHEN TBEP/IbIX TEII.
. UeM oTiINYaI0TCS TOIYIPOBOIHUKU OT METAIIJIOB U IUAJIEKTPUKOB?
. OHeprust depmu.
. IIpupona HocuTenei 3apsaa B MOIYITPOBOJHUKAX.
.DIIEKTPONPOBOTHOCTD MOJYIIPOBOTHUKOB.
. 3aBUCUMOCTB 3JIEKTPOIPOBOHOCTH MOJYIIPOBOIHUKOB OT TEMIIEPATYPHI.
10. Kak onpenenuTs MUPUHY 3allpellieHHON 30HbI? B Kakux ennHuIax oHa usmepsercs?
11. Yto Takoe Tepmopesucrop?

O 01N DN b~ W~

ATOMHAS ®U3UKA.
OU3NKA ATOMHOTI'O AAPA U QJIEMEHTAPHbBIX YACTHI]

Bonpocs! kookBuyma 1.
1. Ilpenmer u 3agauu pazzaena «Pu3nka aroma U apar.

2. ATOMHO-MOJIEKYJISIPHbIE MacIITaOBbI.

3. Kiaccuueckast kapTmHa MHpa H  HEOOXOIUMOCTh BBEICHHUS KBAaHTOBBIX
MIPECTaBICHUM.

4. Teopus aroma Bogopo/a 1o bopy.

5. OmsiT Pesepdopna.

6. Snepnas (TuTaHeTapHas) MOJIENb aTOMA.

7. JluHeWYaThli CIIEKTp aToMa BOJIOPOJA.

8. TMocrynatsl bopa.

9. OmnbiTel @panka u ['epra.

10. KopryckynsspHO-BOITHOBOH JTyajii3M CBOICTB BEIECTBA.

11. Bonusl ae bpoiiist 1 HeKoTopble UX CBOWMCTBA.

12. CooTHOIICHHE HEOTPEACIICHHOCTEH.

13. BonHoBas (hyHKIMS U €€ CTAaTUCTUYECKUIM CMBICIT.
Bomnpocsl kols10KBHYMa 2.



1. BonHoBas (GyHKIMS U €€ CTATUCTUYECKUIN CMBICIT.
2. TINOTHOCTH, BEpPOSTHOCTH. YCJIOBHE HOPMHUPOBKH BeposTHOCTeH. [lpuHIum

CYNEpIIO3UIIUH.
3. O6mee ypaBuenue Illpenunrepa. Ypasuenue Illpegunrepa isi CcTalMOHAPHBIX
COCTOSIHUH.
4. TlpuHUUI OPUYUHHOCTH B KBAHTOBOW MEXaHUKE.
5. JIBwxeHue cBOOOTHOMN YaCTHIIBI.
6. Yactuia B OAHOMEPHOM MPSIMOYTOJIHOM «IIOTEHIIMAIBHON siMe» ¢ OECKOHEYHO

BBICOKUMH «CTEHKaMU.
7. JIMHEWHBINA TapMOHUYECKHN OCIMJUISTOP B KBAHTOBOW MEXaHHKE.
8. ATOM BOJIOpOJa B KBAHTOBOW MEXaHHKE.
9. Pacmierienue ciekTpaibHbIX JTHHUHN. DddexTr 3eemana u [lltapka.
10. Cnexktp atoma Bogoposa. [Ipasuio orbopa.
11. Cnun snextpoHa. CHMHOBOE KBAHTOBOE YHCIIO.
12. IlpuHIMI HEPA3TUYUMOCTH TOXKIECTBEHHBIX YacTUll. DepMUOHBI U OO30HHI.
13. [lpunnun [Taynu. Pacnpenenenue 31eKTPOHOB B aTOME MO COCTOSIHUSIM.
14. llepuoauueckast cucrtema 351eMeHTOB MeH ieneena.
KauecTBeHHusbIe 3a1a4u

1) 3aBHCHUT M pacrpeesiCHUE SHEPIeTHUSCKUX YPOBHEH OT (GOPMBI MOTCHIIMAIBEHON SIMBI?
OTBeT NpOMILITIOCTPUPOBATb.

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

3) Iloyemy aToM BOIOPOJAa MOXET UMETh OJHY M Ty )K€ HEPIHIO, HAXOISICh B PA3JIMYHBIX
COCTOSIHUSIX?

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

5) B uyem oTiinune KBAHTOBO-MEXaHMYECKOTO M KJIACCHUECKOI'O OMUCAHUS FApMOHHUYECKOTO
ocruuaTopa?

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

7) YTto onpenenseT KBagpaT MOYJISI BOTHOBOW (DYHKIHH?

8) MoeT M YacTHIla HAXOJAUThCS HA THE «IIOTCHIUAIBHOW sIMbD»? ONpenensercst Jiu 3TO
bopMoit siMbI?

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

10) B uem oTiinuMe MOHMMAHHUS IPUINHHOCTH B KIIACCHUYECKOM M KBAHTOBOM MeXaHHKe?

11) KakoBa HauWMeEHbIAass HSHEPTUsl YACTUIBl B «IIOTCHIMAIBHOW sSME» C OCCKOHEYHO
BBICOKUMH «CTEHKaMU»?

12) TToueMy KBaHTOBasi MEXaHUKA SIBIISICTCS CTATHCTHYECKOM Teopueit?

13) ®usudeckuii CMBICI KBAHTOBBIX YHCEIN: TJIABHOTO, OPOUTATIBHOIO U MarHutHoro. Kakue
3HauY€HUsl OHU MOTYT IPUHUMATh?

14) Kakyie KBaHTOBBIC YHCIAa HMEET BHEUIHWH (BAJICHTHBIA) OJJIEKTPOH B OCHOBHOM
COCTOSIHMM aTOMa HaTpus?

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

16) 3anmcath 9MEKTPOHHYIO KOH(QUIYpaluio s aTOMOB: HEOHA, HHKENs, TepMaHus,
KobasbTa.

17) KakoBel Bo3moxHbIe 3HaueHust | 1 M| g rmaBHOTO KBaHTOBOTO uMcia N=5? CKoIbKO
Pa3IMYHBIX COCTOSIHUM COOTBETCTBYET N=47

18) bonpuie wWaM MeHbIE DHEPrHs YACTHUIIBI, HAXOMAIICHCS B «IOTCHIHUAIBHOW SME» C
OECKOHEYHO BBICOKUMHU «CTEHKAMU», B COCTOSIHUU C N=3 MO CPaBHEHHUIO C COCTOSTHUEM
n=1? Bo ckomnbKko paz?
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IlepeueHb TEM VI KyPCOBOI Pa0OTHI:
Crtpykrypa u (pu3ndeckre CBOMCTBA MOJTUMEPOB.

KoMmmo3umnmoHnHbIe MaTepraibl OCHOBE MOJIMMEPOB: CTPYKTYpa U (PU3HUYECKUE CBOMCTBA.
Crapenue noiuMepoB U MpodiieMa uX yTHIN3alUH.
VYrnepoaHbsle HAHOCTPYKTYPHbIE MaTepuaibl: CTPYKTypa, (U3MYecKHe CBOMNCTBA,

MOJIY4YCHHEC U IIPUMCHCHUC.

© oNo O

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

JlnHaMuKa OJTMHOYHOMW KaIlId B Ta30BOM IIOTOKE.

Dddext Xomra u ero npuMeHEHHE.

Hucniepcus ceera.

AcTtepouiHas ONacCHOCTb. AHAIU3 MyTEW 3alUTHI.

N3nyuenne u cnekTpbl. CHEKTpAIbHBIN aHATU3.

DJIEKTPONPOBOIHOCTH MATEPHUAIIOB.

[ToTeHIIMOMETPUYECKUI METO UCCIEAOBAHUS CPEI.

JKunkoctu. [ToBepXHOCTHOE HATSIKEHUE.

N3mepenne TU3IeKTPUYSCKON TPOHUIIAEMOCTH KOMITO3UTHBIX MaTEPHAIIOB.
Pacuer auanekTpudeckoi MpOHUIIAEMOCTH KOMITO3UTHBIX MAaTEpUAJIOB.
[Tormomienue 3MeKTPOMArHUTHBIX BOJIH CIIOMCTBIMU CPEJIaMHU.

Peanu3zarus Merona marpuil nepesoca B Maple.

MojenupoBaHue B3aUMOJCHCTBUS AJICKTPOMArHUTHOH BOJHBI C  KOMITO3UTHBIM

MaTEepHAIOM.

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

26

dusznyeckrue OCHOBBI U BO3MOXXHOCTH METO/Ia PEHTTC€HOCTPYKTYPHOT'O aHaJTU3a.
du3nuecKrue OCHOBBI U BO3MOXHOCTH CHEKTPOPOTOMETPUIECKOTO METO/1a aHAJIH3a.
®du3nYecKue OCHOBBI M BO3MOKHOCTH METO/Ia PEHTTCHOCIIEKTPAIIBHOTO ~ aHAIIH3a.
MarneTtokanopudeckuii 3hPexT.

TennooOMeH npu KaneabHOM KOHICHCAIINH TMapa.

MeTto1b1 HHTEHCU(UKAIIUN TTPOIECCOB TEIIIO0OMEHA.

TemooOMeH npu (ha30BbIX MEpexoiax.

CMmeniaHHbIN TETIO0OMEH.

. leeKThl KpHUCTALTMICCKUX CTPYKTYp. Tomonorumueckne IePeKThl B YIIEPOIHBIX

MaTepHualiax.

27
28
29

. Meroas!l nccnenoBaHus CTPYKTYpPBbI YTIIEPOIHBIX MATEPUATIOB.
. CBepX1IpoBOANMOCTb: UCTOPHUSL, TPOOIIEMBI, IEPCIEKTUBBI.
. 3aKoH OanaHca SHTPOIHH.



Hpuioxkenue 2

7 OneHoYHBIE CPEACTBA JIS POBeeHHUsI POMEKYTOUHOM aTTecTAlNU

a) [lnanupyembie pe3yJbTAaThbl 00yUYeHHS U OLlEHOYHbIE CPeACTBA /ISl POBEACHUS MPOMEKYTOUHON aTTecTAluM:

CtpyKTypHBII
3JIEMEHT

KOMIICTCHIIN

[Tnanupyemsble pe3yabTaThl 00yueHHUs

O1neHOYHBIC CPEACTBA

OIIK-1 CrocoOeH NpuMEHSTh €CTECTBEHHOHAYYHBIE U OOIICHHKCHEPHBIC 3HAHUS, METO/Ibl MATEMAaTHYECKOTO aHAJIN3a U MOJICIIMPOBAHUS B 00JIaCTH
po(hecCHOHATLHOM NIEATEIIBHOCTH

OIIK-1.1

Hcnonb3yeT  €CTECTBEHHOHAy4dHbIE U
OOIIeNH)XEHEPHbIE 3HAHUA JI pPELIeHUs
BOIIPOCOB B npodeccHoHaIbHOM
JIeSITEIbHOCTH

OIIK-1.2

IIpumeHser MeTOabl MaTeMaTU4YeCKOIo
aHanamn3a u MOZEIIUPOBAHUS JUTS
YIIPABJIECHUS IPOU3BOACTBOM M KadeCTBOM
noaurpaduyeckoi 151 YIIaKOBOYHOU
IIPOTYKIIUH

OIIK-1.3

['oToBUT Marepuasibl M aHAIU3UPYET IS
COCTaBJICHUS Hay4YHBIX 0030poB,
nyOnIMKanuii, OT4ETOB

Hepeueub meopemudecCKux 60npocos K IK3ameny:

1.

wmn

oo

o

10.
11.

12.

13.
14.

MarepuanbHass Touka. Cuctema orcuera. Tpaekropus, AJUHA IIyTH, BEKTOP
nepemeneHusi. CKopocTb.

YCKOpEeHHE U €r0 COCTaBIISIIOIIME. YITIOBask CKOPOCTh U YITIOBOE YCKOPEHHUE.
3akonsl HproToHa. 3aKoH coxpaHeHust uMItyiabsca. Llentp macc.

MowmeHT uHepuuu. MOMEHT cuibl. YpaBHEHME JAMHAMHUKHM BpallaTeIbHOTO
JBUKEHUSI TBEPIOTO Teaa. MOMEHT UMIIYJIbCa U 3aKOH €r0 COXPaHEHHUSI.
OHeprus, padora, MOIHOCTb. KnuHeTHUYeCcKast U NOTEHIMAIbHAsL SHEPTUS.

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

3aTyxarolye U BhIHYX/I€HHbIEe KOlIeOaHuUs.

Bonnogsie npornieccsl. [IpononbHbIe ¥ TONIEpeYHbIE BOJIHBI. YpaBHEHUE Oeryiein
BOJIHBL. BolHOBOE ypaBHEHHE. 3BYKOBBIE BOJIHBL.

[TapameTpsl COCTOSIHUS TEPMOJUHAMUYECKOM CUCTEMBI. 3aKOHBI HAEAILHOTO Ta3a.
VYpaBuenne MennaeneeBa-Knanelipona. OcHoBHoe ypaBHeHue MKT. 3akon
MakcBenia o pacnpeeseHuu MOJIEKYIl HealbHOTO raza Mo CKOpOCTSIM.
Pacnipenenenne bonbimana. CpeaHee 4MCIIO CTOJIKHOBEHMM M CpPENHAS JUIMHA
cBOOOAHOTO Mpobera. SBneHus nepexHoca.

Yucino creneHeii cBoO6ob!. [lepBoe Hayamo TepMoaruHaMuKu. TermnoeMKoCTb.
[Ipumenenue  mepBoro  Hayaja  TEPMOAMHAMHMKM K  H30MpOIECCaM.
AnnabaTtnieckuii ¥ MOJIUTPONHBIN MPOLECCHI.




CTpyKTypHBIii
JIEMEHT
KOMIETEHINH

[Tnanupyemble pe3yabTaThl 00yUSHHS

OneHouHble CpeCTBA

15.
16.
17.

18.

19.

20.
21.
22.
23.

24,

25.
26.

27.
28.
29.
30.

31.
32.
33.
34.

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

Outponus. Bropoe nayano repmoannamuku. Hukia KapHo.

ONeKTpUYecKuil 3apsi. 3aKOH COXpPAHEHUs 3JIEKTPUYECKOro 3apsiia. 3aKOoH
Kynona. HanpspkeHHOCTB 31eKkTpocTatnueckoro nosis. [IpuHuun cynepno3unuu
NMEKTPOCTATUYECKUX MOJIEH.

Teopema l'aycca JUISL AIEKTPOCTATUYECKOTO OJSl. [Torenuman
aneKTpocTarnyeckoro  mnosig.  CBA3b  HANpsSOKEHHOCTM M NOTEHIMaa
JIEKTPOCTATUYECKOTO MOJIS.

Tunel nusnextpukoB. HampspkeHHOCTh mosist B audnekTpuke. [IpoBogHuku B
AJIEKTPUYECKOM I10JIE.

DNeKTpuYecKas eMKOCTh YEAMHEHHOTO MPOBOJHUKA. KoHaeH caTopsbl.

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

3akoH Oma. ConpoTHBIEHHE POBOIHUKOB.

Pab6ora u mommHocTe Toka. 3akoH Jlxoynsa-Jlenma. IlpaBuna Kupxroda s
Pa3BETBICHHON LIEMH.

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

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

3akon Amrmepa. /leiicTBHEe MAarHUTHOTO TOJS Ha JIBIKYIIMICS 3apsia. SBieHue
JIEKTPOMAarHUTHOM MHAYKLUU. 3akoH Papanes.

WNunyktuBHOCTH KOHTYpa. CaMOMHIYKIUS. DHEPrUusi MArHUTHOTO TMOJIS.
B3aumuas unaykuus. Tpanchopmaropsl.

Tox cmenienus. YpaBHenus Makcseiia.

OJEeKTpOMarHuTHas BOJIHA U €€ CBOMCTBA. ODHEpPrusi, UMIYIbC WU JIABICHUE
3JIEKTPOMarHUTHOW BOJIHBI.

Juamarneruku. [lapamaraeruku. @eppoMarHeTUKH.

OcHoBHbI€ 3aK0HBI ONTUKU. [loHOE OTpakeHue.

Tonkue nuH3b1. M300paskeHne NpeAMETOB € ITOMOIIBIO JTUH3.

KorepeHTHOCTh 1 MOHOXPOMATUYHOCTh CBETOBBIX BOJIH. HTepdepennus caera.




CTpyKTypHBIii
JIEMEHT
KOMIETEHINH

[Tnanupyemble pe3yabTaThl 00yUSHHS

OneHouHble CpeCTBA

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

45.
46.

47.

48.
49.

50.

51.

52.

53.

Metoab! Habmtonenust uaTepdepeniuu ceera. Uurepdepenns ceera B TOHKUX
IJIEHKAX.

[Tpunmun [Noiirenca-Openend. 3oab1 peHens.

Hudpaxius Openenst Ha KPyIrJIOM OTBEPCTUH U JHCKE.

Hudpakius Opaynrodepa Ha OAHOM 1IETH U HA AUPPAKIIMOHHON peIleTKe.
EcrecTBennslii 1 nossipu30BaHHbINA cBET. 3akoH bprocTepa.

JIBoitHOE nydenpenomiieHue. Bpamienue miockocTy nosisipu3anuu.

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

Bunst porosddexra. 3akonsl BHenHero Gpororddexra. YpaBHeHHe DHHINTEHHA
JuTs BHENTHero dotorddexra.

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

Monenu atoma Tomcona u Pesepdopna. JImHeivarslii ciekTp aromMa BOIOPO/A.
CriekTpanbHble CEpUU aToMa BOAOPOJA.

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

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

ITpoxoxieHre YacTUIlbl CKBO3b MTOTEHIMAIBHBIN Oapbep (TyHHEIbHBbIN 3 deKT).
CocrosiHue aroma BOJOpO/Ia B KBAHTOBOM MexaHuke. YpaBHeHue llIpémunrepa
JUIs aTOMa BOAOPOZA U €0 PELICHHUE.

Pa3mep, coctaB u 3apsn aromHOTO simpa. MaccoBoe u 3apsimoBoe uucna. Jledekr
MAaccChl U DHEPIHsl CBSI3U S/1pa.

S nepHbie cuibl, X cBOMCTBA. KBAHTOBBIN MEXaHWU3M B3aUMOIECHCTBUS HYKJIOHOB
B sAJIpE.

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

PannoaktuBHOCTh. EcTecTBeHHAass M MCKYCCTBEHHas paJMOAaKTUBHOCTh. 3aKOH
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PaZnOAaKTUBHOIO pacnasa. AKTUBHOCTb PaJllOAKTUBHOIO BEILECTBA.

54. Anpda-pacnian. IlpaBmia cMmemeHusi. 3aKOHBI COXpAaHEHHMS TIPU paclaje.
B3aumoneiicTBue anba U31ydeHus C BEIIECTBOM.

95. bera-pacnan, ero Bunbl. [IpaBuna cMenieHus. 3akOHbI COXPAHEHUSI TIPU paclaje.
B3aumoneiicTBue 6eta U3TyyeHHsl ¢ BEILECTBOM.

56. Famma w3iydeHue, ero CBoiicTBa. ['aMMa-CIIEKTp paJMOAKTUBHOTO JJIEMEHTA.
B3aumMoneiicTBrs raMMa U3J1y4eHHsI C BEILIECTBOM.

S7. SlnepHble peakuMM M UX OCHOBHBbIE TuUMbl. Peakuus nenenus siapa. Llennas
peakius. TepmosiiepHas peakuus.

Ilpumepnsle npakmuyeckue 3a0auu 014 IK3AMEHA:

1.

OnHopoaHblil cTepkeHb Maccot M = 0,5 Kr mojBeIIeH Ha TOPU30HTAIBHOM OCH,
MIPOXOIAIICH Yepe3 ero BepXHuii KoHell. B Touky, oTcTosiyto oT ocu Ha 2/3 ATUHBI
CTEepKHS, yaapsieTcs MmyJist Maccoll m = 6 T, JeTsIas FTOPU30HTAIBHO CO CKOPOCTBIO
Vo = 10° m/c, u 3acTpeBaeT B HeM. OIpenenuTh CKOPOCTh HUKHETO KOHIA CTEPHKHS
cpasy mnociue yuapa.

Ha o6op xoneca B opme ToHKOro odpyua maccoir M = 0,4 Kr, KOTOPBI MOKET
BpalaThCsl BOKPYT CBOEH OCH, HAMOTAH LIHYpP, K KOHIY KOTOPOT'O MOJBELIEH I'Py3
Maccoid m = 90 r. Ha kakyro BbICOTY OIlyCTHTCA I'py3 4epe3 t = 1 ¢ mocne Havana
JIBUKEHUSI.

Jlorapudpmuueckuii AeKpEeMEHT HEKOTOpoil Kosebmtomelcss cucteMbl A = 0,02.
Omnpenenure, BO CKOJBKO pa3 YMEHBIIUTCS SHEPIUsl ITOM KoJjeOaTenbHON CHCTEMBI
3a BpeMsi, COOTBETCTBYIOLIEE 75 MOIHBIM KOJIEOaHUSM.

B cucreme K' mokoutcsi crepkeHb, cOOCTBEHHasi niauHa lp koToporo paBHa 1 M.
CrepkeHb pacIoyio’KeH TaK, YTO COCTABISET Yyroi (o=45° ¢ ocbio x'. OnpenenuTsb
muHYy | crepxkHs u yron ¢ B cucteme K, eciu ckopocTs v cuctemsl K' oTHOCHTENBHO
K paBna 0,8 c.

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

11.

12.

13.

Ha nony crout Tenexxka B BUJE JJIMHHOM JOCKU, CHA0)KEHHOW JIETKMMHU KOJIECaMH.
Ha onHOM KOHIIE 1oCKHU cTOUT 4yenoBeK. Macca yenoBeka M = 60 kr, Macca TOCKU T=
20 kr. C kakoil CKOpOCTbIO U (OTHOCUTEIBHO 10J1a) OyJIeT JBUIaThCs TEIEKKA, E€CIH
YeJI0BEK MOWJET BIOJb JOCKH CO CKOPOCTHIO (OTHOCHTENBHO AOCKH) V=1 m/c?
Maccoii konec npeHeOpeus. TpeHne Bo BTyJIKaX HE yUUTHIBATh.

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

HekoTopoe KoaMuYecTBO reiusi paclIMpsieTcs CHadajga aJuabaTHdecKkd, a 3aTeM
n3zobapuyecku. Koneunas temmneparypa raza paBHa HayanbHOM. [lpu agnabatHOM
pacmMpeHud ra3 coBepusl paborty, pasHyto 4,5 k/[x. Hapucyiite rpadux
nporuecca. Kakoe koanuecTBo TEMI0ThI MOTJIOTUI a3 3a BeCh npoiiecc?

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

WneanbHblil 1ByXaTOMHBIA ra3, coJEpsKalllil KOJWYECTBO BeliecTBa v=l Mosib U
Haxongmuics noa nasinenueM p1=0,1 MIIa npu remnepatype T1=300 K, narpeBatot
MpU TIOCTOSIHHOM o00Bbeme A0 gnaBieHuss p;=0,2 MIla. Ilocme »storo ras
U30TEPMHUECKH PACHIMPHUIICS 10 HAYAJIbHOTO IaBJICHUS U 3aTeM M300apHO ObLT cKaT
10 HadanbHOro oobema Vi. [loctpouts rpaduk nukia. Onpeaenuts TepMUYECKUI
KITJ n nukia.

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

Onpenenure, Npu Kakoil Temmeparype rasa, COCTOSAIIETO M3 CMECH a3oTa U
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14.

15.

16.

17.

18.

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

. HalTH BBIPpAXKCHUA I

HauboJsee BEPOSITHON CKOPOCTHU V.

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

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

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

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

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

HCTOYHUKOB TpeHedpexumo Maino. Onpenenure

BEJIMYMHBI TOKOB BO BCEX Y4YacTKax LENH U

paboTy, COBEpPIIEHHYIO BTOPHIM HCTOYHUKOM 32 MTPOMEKYTOK Bpemenu At=0,1 c.
Konnencarop noakiodeH k 6arapee ¢ 9/IC € = 8 B 1 BHyTpeHHUM CONIPOTUBICHUEM
r =2 Owm kak nokaszaHo Ha pucyHke. Compotusnenue pe3uctopa R = 2 Owm. Kakoit
JOJDKHA OBITh €MKOCTh KOHJIEHCATOpa, YTOOBI MOCHIE 3aMBIKaHUS KIII0Ya SHEPTHs
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 cnektpe m3nmydeHus orHeHHoro mapa paauycoM 100 M, BO3HHMKAIOIIErO IpH
SJIEPHOM B3PbIBE, MAKCUMYM SHEPTUH U3ITyYEHUS IPUXOAUTCS Ha AIIMHY BOJHBI 0,289
MkM. KakoBa temnepatypa mapa? Omnpenenure MakCUMalbHOE PpacCTOSHHE, Ha
KOTOPOM OYAYT BOCIUIAMEHSITHCS JICPEBSIHHBIEC TIPEMETHI, €CIIM WX TOTJIoNIaTeIbHas
crocoGHOCTs paBHa 0,7, a Temnota Bociiamenenns 5 Jhx/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 HEOCTAIOIIUX 3JIEKTPOHOB B 00bEMe LIapuKa.

®ortoH ¢ sHeprueit 0,28 MaB B pe3ynbTare paccessiHUS Ha IOKOUBIIEMCSI CBOOOHOM
3JIEKTPOHE YMEHBLIMII CBOIO 3Hepruto a0 133,7 k3B. Halitu umnynbc u HanipaBieHue
pacnpocTpaHeHHs 3JIEKTPOHA OTJAuH.

ITorox sHeprum @D, H3Iy4aeMblil 2JI€KTpUYecKod sammoi, paseH 600 Br. 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 HaliTH UMITYJIBC JIEKTPOHA B aTOME BOAOPOJA, €CIIU
MHAYKIUS MarHUTHOTO TOJIs,, CO3JaHHOTO UM B LIEHTpE OpOMTHI HpU BpallleHHH,
paBHa 0,39 T

Bo ckonbko pa3 u3mensercs 1eopoiseBckast JUIMHA BOJIHBI 3JIEKTPOHA MTPU MEPEX0/Ie
€ro B aTroMe BOJOPOJa M3 OCHOBHOIO JHEPreTHUECKOr0 COCTOSHUS B IIEpBOE
BO30YXJIeHHOE?

U3 Teopun bopa ai1g atoma Boopo/ia ciieyeT, YTO CTallMOHAPHBIMHU IS SJIEKTPOHOB
aToMa SIBJISIFOTCS TaKKe OpOUTHI, Ha JJTMHE KOTOPBIX YKJIAJBIBAETCS 1I€TI0€ YUCIIO JAITHH
nedpoitneBckux BoJH. Mcxoas W3 3TOro, HalIuUTE YHUCIOBBIE 3HAYEHHUS] MOMEHTA
UMITYJIbCa 3JIEKTPOHA B aTOME BOJIOPO/ia Ha MEPBBIX TpeX OOPOBCKUX OpOUTAX.
OJEKTPOH B aToMe€ BOJIOPOJAA OMMCHIBAETCSI B OCHOBHOM COCTOSSHUU BOJHOBOM
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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 TEJI C MOMOIIBI0 KPYTHJIBHOTO MasiTHHKA.
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 CTOSYEN BOTHBI

N3ydeHnne cTaTUCTUUECKUX 3aKOHOMEpPHOCTEN

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 3aKOHa BO3pacTaHUs SHTPOIIUU 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 PAacdeT E€MKOCTHBIX
COIIPOTHBIICHUH B LIETISIX IIEPEMEHHOTO TOKa

N3ydyenue pe3oHaHca HaNpsHKEHUN U ONpEAEsIEHUE WHIYKTUBHOCTU METOJOM
pe3oHaHca

OnpeneneHne MHAYKTUBHOCTM KATYIIKM W MarHUTHOM IPOHULIAEMOCTHU
(beppoMarHuTHOro TeIa

Omnpenenenne paguyca KPUBH3HBI JIMH3BI U ITOJIOCHI TIPOITYCKaHHS CBETO(GHUIBTpa
¢ 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 KOHIEHTPALMU PaCTBOPOB caxapa U MOCTOSHHOM BpaIlleHUs
N3zyuenne BHemHero ¢porodddexra u onpeaencHue nocrosHuoi [lnanka
N3yuenue 3akoHOMepHOCTEN anbda-pacnaga

N3ydyeHne ramMmma-crieKTpa paJuoakTUBHOIO HCTOUYHUKA

OnpeneneHne MakCUMaJbHOM dSHepruum OeTa-yacTUll U HWACHTU(UKALNU
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.



