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JIner akryaauszanuu padoueil mporpaMmbl

PaGouast mporpamMma repecMoTpeHa, 00CyKaeHa u 0100peHa s peanusamuu B 2024 - 2025
yueOHOM rofy Ha 3aceqaHuu Kadeapel DOHUIUKU

[Iporokom ot 20 1. Ne

3aB. kadeapoii M.B.XpKmec

Pabouast mporpamMmma repecMoTpeHa, 00CcykaeHa u 0100peHa s peanuzamnuu B 2025 - 2026
yueOHOM roay Ha 3aceqaHuu Kadeapsl DOHU3UKU

[Iporokom ot 20 1. Ne

3aB. kadempoii M.B.XpKmec

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

[Ipotokom ot 20 . Ne

3aB. kadeapoii M.B.XpKmec

Pabouas mporpamma nepecMoTpeHa, 00cyxaeHa u ogoopena st peamszanuu B 2027 - 2028
y4eOHOM roy Ha 3aceqanuu kadeapsl Dusuku

[Ipotokom ot 20 . Ne

3aB. kadenpoit M.E.XpKmec




1 Iles1u ocBOCHUS TN CHMILTHHBI (MOYJI51)

Hensimu  ocBoeHUsT AUCHUIUIMHBI (Monyinsi) «Pu3uka» SBISAIOTCA: HpUOOpeTeHHE
CTyJICHTaMH 3HAHHNA 00 OOIIMX 3aKOHOMEPHOCTSX SIBIICHUU MPUPOABI HA OCHOBE (PU3NUCCKUX
MPUHIIUIIOB, TO3BOJISIONIMX OPUEHTUPOBATHCS B IOTOKE HAYYHON U TEXHUYECKOU MH(POpMaLlUU U
00eCreYnBarOIINX BO3MOXHOCTh WX MCIIOJIH30BAHUS MIPU PEIICHUN MPUKIIAIHBIX 33/1a4, a TAKXKe
B HayyHOM M TNPOU3BOACTBEHHON JEsATENbHOCTH; (POPMUPOBAHHME YMEHUU ONEPUPOBATH
MOHSTHSIMH, 3aKOHAMH M 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 noarotosku 29.03.03 "TexHomorus nonurpaduueckoro U yrmakoBOYHOTO
IPOM3BOJCTBA".

2 MecTo TMCHHUIIMHBI (MO/YJIs1) B CTPYKTYpe 00pa30oBaTe/IbHON MPorpaMMbl

Jucuumnnuna Ousnka BXOJUT B 0053aTeIbHYIO YacTh Y4eOHOTr0 MiiaHa 00pa30oBaTeIbHOM
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 IITKOJIBI.

3HaHus (YMEHHUs, BIAJEHUS), MOTYYCHHbIE IPU U3yYEHUH AAHHON AMCLUUIUIMHBI OyayT
HEOOXOIUMBI JIJISl U3YYCHHSI JUCIIUILTIH/TIPAKTHK:

AHanuTuyeckas XuMus 1 (GU3NKO-XUMHYECKUE METO bl aHATH3a

Maremartuka

Xnmus

duznyeckas v KOJUIOMIHAS XUMUS

Xumus v pu3rMKa TOTUMEPOB

3 Komnerenuun ody4arouierocs, popMmupyembie B pe3y/ibTaTe 0CBOCHUS

AUCHUILIMHBI (MOAYJIS) ¥ IJIAHUPYEMble Pe3yJIbTAThI 00yUeHu s

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

KO)I HHJUKaTOopa I/IHILI/IKaTOp JOCTHIXXCHUA KOMIICTCHIITN

OIIK-1 Cnocoben MNPUMCHATb C€CTCCTBCHHOHAYYHBIC H O6H_IeI/IH)I(eHepHBIC 3HaHHA, MCTOJbI
MAaTEMATHYCCKOI'O aHaJIn3a 1 MOJACJIIMPOBAHNUS B o0JyacTh HpOd)eCCHOHaHBHOﬁ JCATCIIbHOCTH

OIIK-1.1 Hcnons3yeT ecTeCTBEHHOHAyYHbIE U OOIIEHHXEHEPHBIC 3HAHUS IS
pEIICHUS BOIIPOCOB B IPO(ECCHOHATLHOM NEATETLHOCTH
OIIK-1.2 [IpuMeHser MeTOABl MAaTEMaTHYECKOTO aHallu3a U MOJAETUPOBAHUS s

YOpaBJICHUS TMPOW3BOJCTBOM W  KA4eCTBOM  TOJUTPAPUUIECKON |
YIaKOBOYHOU IPOJIYKIIUU

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




4. CTpyKTypa, 00bEéM H coaep:KkaHue TUCHUIIMHBI (MOAYJIs)
OO0mas TpyI0eMKOCTh JUCIUIUIMHBI COCTAaBIsieT 3 3a4eTHBIX enuuuil 108 akaa. yacoB, B TOM

YUCJIC:

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

— caMocTosTenbHas padora — 15,1 akan. yacos;

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

dDopMa aTTCCTalluH - OK3aMCH

AynuropHas = s
o | xouTakTHas pabota E 3 dopma TEKyIEro
=
= B aKaJl. 4acax 3} Bnu KOHTPOJIS
Paznen/ tema 3 (B axaz. vacax) E B A y P Kon
S 3 ©|camocrosTenbHOM | ycrieBaeMOCTH U
JUCLIATUINHBI 5 E o« . | KoMneTeH K
O g £ padoThI MIPOMEKYTOUHOM
mab. | mpakt. | 5@ aTTecTaluu
Jlek. s < 11
3aH. | 3aH. |O &
1. MexaHuka
IToaroroBka k
nabopaTopHBIM 3amura
paboraM; pemenue| J1rabopaTOPHBIX
JIOMAIITHUX 3a/1a4; pabort; cnaua
IIOATOTOBKA K JIOMAaIIHUX 3a/ad4; OIIK-1.1,
11 Kunemarnueckue ’
1 1 1/11 | 0,5 JKCHpecc — JKC-TIpecc — OIIK-1.2,
TIPE/ICTaBICHHST MEXaHUKH
KOJUTOKBHYMaM; KOJUTOKBUYMBI; OIlK-1.3
BbInosHeHue NJ13. cnaua MJ13.
IIpopaboTka [IpoBepka
KOHCIIEKTA JICKIMH KOHCIICKTOB.
U y4. TOCOOHH.
2
IToaroroBka k
na0opaTopHBIM 3amura
paboTaM; pemienue| J1aboOpaTOPHBIX
JIOMAITHUX 3a/1a4; pabot; cnada
MOATOTOBKA K OMaIllHUX 3a/1aY; OIlK-1.1
12 Junamuueckue A A A Y
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 JICKIUH KOHCIIEKTOB.
U y4. HocoOuii.




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

Samura
11a00paTOPHBIX
pabort; cnaya

U y4. HOCOOHH.

13  3akoms  coxpancHus IMOJArOTOBKA K JIOMAIITHUX 3a7a4; OIIK-1.1,
0,5 1/11 | 0,5 9KCIIpece — JKC-TIpecc — OIIK-1.2,
pusiieckux BetwamH 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; pabort; caaya
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
KOHCIICKTA JICKIMI KOHCIICKTOB.
U y4. nocobuil.
IToaroroBka k
nabopaTopHBIM 3amura
pabotam; perieHre| 1abOpPaTOPHBIX
JIOMAIITHUX 3a/1a4; pabort; cnaua
IIOATOTOBKA K JIOMAIIHUX 3a]1a4; OIIK-1.1,
1.5 KosebaHus 1 BOJHEI 1 1 0,25 JKCIIPEcc — 9KC-TIpece — OIIK-1.2,
KOJUTOKBHYMaM; KOJUTOKBUYMBI; OIlK-1.3
BbInosHeHue N/J13. croaua MJ13.
IIpopaboTka [IpoBepka
KOHCIIEKTA JICKIMH KOHCIICKTOB.
U y4. TOCOOHH.
Wroro no pazneny 4,5 5/31 2
2. Monexynsapuas ¢usuka H"
TEPMOIMHAMHUKA
Iloaroroska k
n1a00paTopHBIM 3amura
pabotam; perieHre| 1abOpPaTOPHBIX
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,
TEOpus HICATbHBIX ra30B KOJUTOKBHYMaM; KOJUTOKBUYMBI; OIIK-1.3
BeimotHeHue MJ13. cnava UJI3.
IIpopaboTka ITposepka
KOHCIICKTA JICKIMI KOHCIICKTOB.




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

Samura
11a00paTOPHBIX
pabort; cnaya

U y4. HOCOOHH.

IMOJArOTOBKA K JIOMAIITHUX 3a7a4; OIIK-1.1,
2.2 OCHOBBI TEPMOANHAMUKH 1 /11 1 9KCIIPECcC — 9KC-TIpece — 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; pabort; caaya
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
KOHCIICKTA JICKIMI KOHCIICKTOB.
U y4. TIOCOOHH.
HWroro no pazaeny 2,5 321 | 2,5
3. DIEKTPUUYECTBO U MarHETU3M
Tloaroroska k
J1a00paTOPHBIM 3amura
pabotaM; pemienue| J1abOpaTOPHBIX
JTIOMAIITHUX 337134, pabort; craya
MOATOTOBKA K JIOMAIIIHUX 3a]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.
IIpopaboTka ITposepka
KOHCIIEKTA JICKIMH KOHCIICKTOB.
U y4. Hocoouii.
2
ITogroroBka k
n1a00paTopHBIM 3amura
pabotam; perieHre| 1abOpPaTOPHBIX
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,
3IEKTPUYCCKUI TOK
KOJUTOKBHYMaM; KOJUTOKBUYMBI; OIIK-1.3
BeimotHeHUe MJ13. cnava UJI3.
IIpopaboTka ITposepka
KOHCIICKTA JICKIMI KOHCIICKTOB.




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

Samura
11a00paTOPHBIX
pabort; cnaya

U y4. HOCOOHH.

IMOJArOTOBKA K JIOMAIITHUX 3a7a4; OIIK-1.1,
3.3 MarnutHOe mome 0,5 /11 1 9KCIIPECcC — 9KC-TIpece — OIIK-1.2,
KOJJIOKBUYMaM; KOJIJIOKBUYMBI, OIlK-1.3
BeimostHeHue NJ13. cnaga UJ13.
IIpopaboTka ITposepka
KOHCIIEKTA JICKIIAN KOHCIICKTOB.
U y4. HOCOOHH.
Tloaroroska k
11a00paTOPHBIM 3amura
pabotam; pemeHne| 1a00paTOPHBIX
JIOMAIITHUX 3a/1a4; pabort; caaya
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
KOHCIICKTA JICKIMI KOHCIICKTOB.
U y4. TIOCOOHH.
IToaroroBka k
nabopaTopHBIM 3amura
pabotam; perieHre| 1ab0paTOPHBIX
JIOMAIITHUX 3a/1a4; pabort; cnaua
IIOATOTOBKA K JIOMAIIHUX 3a]1a4; OIIK-1.1,
35 DNeKTPOMarHUTHBIE
COICOAHMS 1 BOMHbI 0,5 0,5 JKCHpecc — JKC-TIpecc — OI1K-1.2,
KOJUTOKBHYMaM; KOJUTOKBUYMBI; OIlK-1.3
BbInosHeHue N/J13. croaua MJ13.
IIpopaboTka [IpoBepka
KOHCTICKTA JICKITUI KOHCIICKTOB.
U y4. TOCOOHH.
Wroro no pazneny 3,5 3/31 | 4,5
4. Onruka
Iloaroroska k
n1a00paTopHBIM 3amura
pabotam; perieHre| 1abOpPaTOPHBIX
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,
3JIEKTPOHHOI ONTHUKU KOJUTOKBHYMaM; KOJUTOKBUYMBI; OIlK-1.3
BeimotHeHUe MJ13. cnava UJI3.
IIpopaboTka ITposepka
KOHCIICKTA JICKIMI KOHCIICKTOB.




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

Samura
11a00paTOPHBIX
pabort; cnaya

U y4. HOCOOHH.

IMOJArOTOBKA K JIOMAIITHUX 3a7a4; OIIK-1.1,
4.2 NnTepdepennus ceera 0,5 1 9KCIIPECcC — 9KC-TIpece — 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; pabort; caaya
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.
IToaroroBka k
nabopaTopHBIM 3amura
paboram; pemenue| J1abopaTOPHBIX
JIOMAIITHUX 3a/1a4; pabort; cnaua
4.4 BzanmoneiicTue IIOATOTOBKA K JIOMAIIHUX 3a]1a4; OIIK-1.1,
3NIEKTPOMArHUTHBIX BOJH C 05 0,5 JKCIIPEcc — 9KC-TIpece — OIIK-1.2,
BEIIECTBOM KOJUTOKBHYMaM; KOJUTOKBUYMBI; OIlK-1.3
BbInosHeHue N/J13. croaua MJ13.
IIpopaboTka [IpoBepka
KOHCIIEKTA JICKIUH KOHCIICKTOB.
U y4. TOCOOHH.
IToaroroBka k
1a0opaTopHBIM 3amura
paboTaM; pemienue| J1aboOpaTOPHBIX
JIOMAITHUX 3a/1a4; pabort; craua
MOATOTOBKA K JIOMaITHUX 3a/]a4; OIlK-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. HOCOOHH.

46 Ksawrosas  mpuposa IMOJArOTOBKA K JIOMAIITHUX 3a7a4; OIIK-1.1,
0,5 1 0,5 9KCIIpece — JKC-TIpecc — OIIK-1.2,
U3ITy4EeHUS
KOJJIOKBUYMaM; KOJIJIOKBUYMBI, OIlK-1.3
BeimostHeHue NJ13. cnaga UJ13.
IIpopaboTka ITposepka
KOHCIEKTa JICKIU KOHCIIEKTOB.
U y4. HOCOOHH.
Wroro no pazaery 3,5 421 4
5. AtomuHas ¢wusuka. Ousmka
aTOMHOTO fJpa W BIIEMEHTapHBIX
JaCTHIL
IloaroroBka k
n1a00paTOPHBIM 3amura
pabotam; pemieHue| 1ab0paTOPHBIX
JIOMAIITHUX 3a/1a4; pabort; caaya
5.1 Teopus aToMa BOOpONa MOATOTOBKA K JIOMAIIIHUX 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 JNOMAIIHUX 3a]1a4, OIIK-1.1,
52 OchoBl  KBaHTOBOH 2 1 1 0,5 JKCHpecc — JKC-TIpecc — OI1K-1.2,
TEOPHUH aTOMOB
KOJUTOKBHYMaM; KOJUTOKBUYMBI; OIlK-1.3
BeinosHenue N/J13. cmnaua MJ13.
IIpopaboTka [IpoBepka
KOHCIIEKTA JICKIMH KOHCIICKTOB.
" y4. TocoOuii.
IToaroroBka k
1a0opaTopHBIM 3amura
paboTaM; pemienue| J1aboOpaTOPHBIX
JIOMAITHUX 32124, pabot; cnada
MOATOTOBKA K JIOMaITHUX 3a7a4; OIlK-1.1,
5.3 du3uka aTOMHOTO s7Ipa 1 /11 | 0,5 9KCIIPECcC — 9KC-TIpece — OIIK-1.2,
KOJIJIOKBUYMaM; KOJIJIOKBUYMBI, OIlK-1.3
BeimonHeHne W13, cnaua UJ13.
IIpopaboTka ITpoBepka
KOHCIEKTa JICKIU KOHCIICKTOB.




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 — 9KC-TIpece — OIIK-1.2,
KOJJIOKBUYMaM; KOJIJIOKBUYMBI, OIlK-1.3
BeimostHeHue NJ13. cnaga UJ13.
IIpopaboTka ITposepka
KOHCIICKTa JICKIU#|  KOHCIEKTOB.
U y4. HOCOOHH.
Hroro no pazneny 4 3 321 | 21
Hroro 3a cemectp 18 18 |[18/121] 15,1 9K3aMeH
Wroro no nucuumnnune 18 18 ([18/121] 15,1 JK3aMeH




5 O0pa3oBaTte/ibHbIE TEXHOJIOTHH

[Ipu peanu3anuu pa3IUYHBIX BHUIOB ydeOHOH paboThl HambOosee d(PQeKTUBHBIC
pe3yNnbTaThl OCBOSHUS JTUCHUIUIMHBI «®Du3MKay [alT TPaJUIMOHHBIE 00pa3oBaTeIbHBIC
TEXHOJIOTMM,  TEXHOJOTMU  MPOOJEMHOro  OOYy4YeHMs, HMHTEPAKTUBHBIE  TEXHOJIOTUU,
UH(OPMAIMOHHO-KOMMYHHUKAIIMOHHBIE 00pa30BaTeIbHbIC TEXHOJIOTHH.

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

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

[IpakTuueckoe 3aHsTHE, MOCBSIIEHHOE OCBOCHUIO KOHKPETHBIX YMEHUU M HABBIKOB I10
NPEUIOKEHHOMY aJITOPUTMY.

JlaGoparopHasi paboTa — opranuzanus yueOHoi paboThl C pealIbHBIMU MaTepPUATIbHBIMU U
WH(OPMAIIMOHHBIMU OOBEKTaMH, AKCIEPUMEHTATbHAsI paboTa ¢ aHAJIOTOBBIMH MOJCISIMU
pealbHbIX 00BEKTOB.

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

[IpoGnemHas nekmuss — UW3IOXKEHUWE MaTepuaia, IMpeanoyiaraioiee MOCTaHOBKY
MPOOJIEMHBIX W JUCKYCCHOHHBIX BOIIPOCOB, OCBEUICHHWE PA3UYHBIX HAYYHBIX ITOJXOJIOB,
ABTOPCKHE KOMMEHTApUH, CBSI3aHHBIE C PA3IMYHBIMU MOJEISMHU MHTEPHPETAIUU H3y4aeMOTo
Marepuaa.

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

3. ®opMbI YIEOHBIX 3aHATUH C UCIIOIH30BAHUEM CIICIIUATHN3UPOBAHHBIX HHTCPAKTHBHBIX
TEXHOJIOTHM:

Jlekumst «0OpaTHOM CBS3M» — JEKIHMSI—TIPOBOKANHMS (M3JI0KEHHE MaTepuajja ¢ 3apaHee
3arIaHUPOBAHHBIMH OLTMOKAMM ), JIEKIHsI-0ece1a, TEKIUS-TUCKYCCHS.

4. ®opMbI YIeOHBIX 3aHITHIA C UCIOJE30BaHNEM HH(POPMAITMOHHO-KOMMYHHUKAITHOHHBIX
TEXHOJIOTHIA:

Jlexius-Bu3yanu3anusi — HW3JI0KEHHUE COJIePKaHUs COMPOBOXKIACTCS TMpe3eHTaluei
(TeMoHCTpaIe yaeOHBIX MaTepPHaIOB, IPEICTABICHHBIX B Pa3JIMYHBIX 3HAKOBBIX CUCTEMaX, B
T.4. WUTFOCTPATUBHBIX, TpaUuecKux, ayIuo- U BUACOMATEPUAJIOB).

[IpakTnyeckoe 3aHsTHE B (OpME TMPE3CHTAIMH — TIPEJACTABICHUE PE3yIbTaTOB
MPOEKTHON WM MCCIEIOBATENbCKON ACSITENFHOCTH C HCIOIb30BAHUEM CIEIUATU3UPOBAHHBIX
MIPOTPAMMHBIX CpPEJI.

6 YueOHO-MeTOqUUECKOE 00eciedeHEe CAMOCTOSITeJIbLHOW PadoThI 00y4aIIMXCS
[Ipencrasneno B mpunoxxkenuu 1.

7 OueHoYHbIe cpeIcTBA A5 POBeAeHUsI IPOMEKYTOYHOH aTTecTaluu
[IpencraBneHbl B IPUIIOKEHUH 2.

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

a) OcHoBHas UTEpaTypa:

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

2. Ky3nenoB, C.M. ®usmka: Mexanuka. MexaHU4eckne KoyieOaHUS W BOJHEIL.
Mosnekymnsipras ¢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 mocryma: http://znanium.com/bookread2.php?book=412940 — ISBN



978-5-16-101026-6

3. Kyznemnos, C.1. ®u3uka: OCHOBBI MIEKTPOJIUHAMUKHI. DJICKTPOMArHUTHBIE KOJICOAHHUS
U BOJIHBI [ DnieKTpoHHBIH pecype] : Yueonoe nocobue / C.1. Ky3Henos. - 4-e usj., ucrp. 1 JIOIl. -
M.: Bysosckuii yueonmk: HUI[ HNHODOPA-M, 2015. - 231 c¢. — Pexum pgocryna:
http://znanium.com/bookread2.php?book=424601 — ISBN 978-5-16-101657-2

4. Kysneno, C.M. ®usuka. BonHoBas ontmka. KBaHTOBas mnpupoaa H3IyYCHHS.
DJIeMeHTBl aTOMHO#M U sifepHON pusuku [DiekTpoHHbIN pecype] : Yueb. noc. / C.1. Ky3neros,
AM. Jlunep - 3-e uzn., nepepad. u nom. - M.: By3os. yue6.: HUL MHDPA-M, 2015 - 212 c. —
Pexxum nocryma: http://znanium.com/bookread2.php?book=438135 — ISBN 978-5-16-100426-5

0) lonoJiHMTEILHASA JIATEpaTypa:

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

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

3. Uepror A.I'. 3amaunuk o ¢usuke [Tekcrt] : [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-¢ u3sn., ucnp. -
CIIG. u np. : Jlanb, 2008. - 304 c. : un., rpad., Tadm.

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

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

B) MeToauyeckue ykasaHus:

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

2. DnekrpomarueTu3m. OnTrka [Tekcr] : mabopaTopHbIid IPAaKTUKYM 110 ¢u3uke / [cocCT. :
N.1O. boraueBa, B.I'. boukapes, M.H. I'mausarymnmun u np.] ; MITY, kad. ¢usuxu. -
MarnuTtoropck, 2001. - 77 c. : .

3. Dnekrpocratuka. [locTosHHBIM TOK. [Tekcr] : mabopatopHeii nmpaktukym / [M.B.
Beuepkun, E.E. Emnceera, C.I'. llleBuenko ; mox pea. M.B. Beuepkuna] ; MI'TY, [kad. dusuku].
- Marnutoropck, 2011. - : un., Tadm.

4. dusmka atoma, TBEpAOro Teia, sapa [Texct] : maboparopHblii IpakTUKyM 1o (usuke /
[coct. : C.A. byrakos, FO.M. Jlybocapckas, I'.A. Jlyockuit u ap.] ; MI'TY, kad. ¢usuku. -
MaranToronck. 2001. - 78 ¢. : nm.

r) [Iporpammuoe obecneuenue u UHTepuer-pecypceni:

IIporpammHoe obecnieueHue

Haumenosanue I10 Ne morosopa Cpoxk neiicTBus TULIEH3UU
MS Off_lce 2007 Ne 135 o1 17.09.2007 O6eccpouHo
Professional

7Zip cB000JIHO pacrpoctpansemoe 10 0ECCPOYHO

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




IIpodeccnonanbHble 0a3bl JaHHBIX M MH(GOPMAIMOHHBIE CIPABOYHbIE CHCTEMbI

HasBanue xypca Cchuika

Nudopmanmonnas cucreMa - EnuHOE OKHO JOCTyma K URL: http://window.edu.ru/
MH(OPMaLIMOHHBIM pecypcam

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

DnekTpoHHas 0a3a mepuoandeckux u3ganui East View

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

9 MaTepuajibHO-TeXHHYECKOe o0ecnevyeHne TUCIHILTHHBI (MOIYJIs1)

MaTepI/IaﬂbHO'TeXHI/I‘IeCKOG obOecrieueHue JUCHUITIIIMHBI BKIIFOYACT:



Y4eOHble ayAUTOpUH ISl TIPOBEACHUS 3aHATHIA JIEKIIMOHHOTO TUMA: MYIbTUMEIHITHBIE
CpeICTBA XpaHEHUs, Iepeiayll U MpeAcTaBIeHUS HH(OPMAaLIUH.

Yyebnas ayautopuss Uil TpOBeACHHS JabopaTopHbIX paboT: JlabopaTtopus
«MexaHukay:

JlaGoparopHble yCTaHOBKH, U3MEPUTEIbHBIE IPUOOPHI /ISl BHIIIOJIHEHUS JIA0OPaTOPHBIX
pabor:
. MaluHa ATBy/Ja,
. QJIEKTPOHHBIN CEKYHIOMED,
. BeIpsiMutens BC-4-12,
. KaTeTOMETP,
. ocrutorpad,
. MaTeMaTU4YECKHIl MasTHUK,
. pu3HuecKuii MasTHUK,
. 0aNIMCTUYECKUI MasSITHUK,
. TTYJIH,

10. mucroner,

11. mastauk O6epOeka,

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

13. nabop npyxuH.

14. JTaGopaTopHasi yCTaHOBKa JUIs ONpeAeTIeHIs] MOMEHTa MHEPLUHU MaXxOBOro KoJjieca U
CHWJIBI TPSHHSI B OTIOPE.

15. JlaGopatropHas ycTaHOBKa JJsi U3YYEHHS 3aKOHOMEPHOCTEH  KoieOaHuii
MaTEeMaTHYECKOTO MAasSTHHKA.

16. MepuTenbHbII HHCTPYMEHT.

O©CoOoO~NO O WN -

VYyeOnast aynuTopusi JJid IpoBeldeHUs JjadopaTopHbIX paboT: JlabGoparopus
«MonexynsipHas pU3MKa U TEPMOIUHAMHKAY!

1. JlabGoparopHasi ycTaHOBKa JJisi ONpPENEICHUs] OTHOIIECHUS TEIJIOEMKOCTEH BO3/ayXa
Cp/Cv meTo10M a11abaTH4YeCKOro pacIMpeHHst

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

3. JJabopaTopHas ycTaHOBKA JIJIsl H3y4eHHS (Da30BBIX TIEPEXO/IOB.

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

5. JlabopaTopHas ycTaHOBKa U1 K03 (PUIlMeHTa TOBEPXHOCTHOTO HATSKEHHSL.

6. )KuJIKOCTHBII MAaHOMETD.

7. Hacoc llluHia.

8. Bapomertp.

9. DnexTpuyeckas neyb.

10. ITpoGupka ¢ mapapuHOM.

11. TTupomerp.

12. HaGop pamoxk.

13. KanopumeTpsl.

14. TepmomeTpsl.

VYuebHas aymutopus A mpoBeldeHHs —JabopaTopHbix  pabotr:  JlabGopatopus
«ONEKTPUYECTBO U MAarHETH3M»:

1. JlaGoparopHast yCTaHOBKa MJIsi OIpPENEJICHUS AUIIEKTPHUECKYIO IMPOHHUIAEMOCTb
Cpenpbl.

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

3. JlaGopaTtopHast yCTaHOBKAa JUIi W3MEPEHHS CONPOTUBICHHH C IOMOIIBIO MOCTa

\/rxrroamrArra



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

5. JlabopatopHas ycTaHOBKa JUIsl CHSTHS  BOJIbTAMIEPHON  XapaKTEPUCTUKHU

IMOJYIIPOBOJHUKOBOI'O ANOJA4A.

JIMH3BI.

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

10. YacToromep.

11. KonneHcatopsl.

12. Karymika HHIyKTUBHOCTH.

13. Mukpoamiepmerp.

14. TuonpL.

15. Mara3uH eMKOCTeH.

16. Tenedon.

17. Peocrartsl.

18. Peoxop.

19. HaGop conpoTuBieHui.

20. Mara3uHbl CONPOTUBIICHUH.

21. 'anpBaHOMETp.

22. AMmiepMeTpsl.

23. BonbT™MeTpHI.

VYyeOHast ayautopus AJis IpoBeeHUs J1abopaTopHbIX paboT: Jlaboparopus «OnTukay:
1. JlaGoparopHast yCTaHOBKa /il OIPENEJIEHUS] OCHOBHBIX XapaKTEPUCTUK TOHKOU

2. MUKpOCKOIIBI.

3. CTekJIsTHHBIE TUTACTHHKH.

4. Habop nuHs3.

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

7. ludpakunoHHast pereTka.

8. [Monsiprckon ¢ HAOOPOM U3y4aeMBbIX TeJl.

9. CiekTpockorr.

10. HaGop cniekTpasibHBIX TPYOOK.

11. MepuTenbHbIN HHCTPYMEHT.

VYuebHas aynuTopHs A MpoBeieHHs 1abopaTopHbIX paboT: JlabopaTopust «AToMHas U

anepHas Gu3nKa»:

1. JlaGopaTopHasi yCTaHOBKa JUIsl M3y4eHHs CHEKTpa aToMa BOJOPOJa U ONpeAeieHHUs

nocTostHHOM Punbepra.

2. JlaGopaTtopHasi yCTaHOBKa JJIsi OINpPEAEICHUS LIMPUHBI 3alPELICHHON 30HBI

MOJIYTIPOBOJTHUKOB.

3. MonoxpomaTopsl YM-2.

4. BonopoHas razopaspsiiHasl TpyoKa.

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

7. Jozumerp - paguomerp PKC.107.

8. HabGop comneii.

9. Jlazep JII'-56.

10. [Ilenb ¢ mepeMeHHOMN MUPHUHOM.

11. ®orosnement CLIB-4.



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

VY4eOHble ayAuTOpPUM JUISI TPOBEACHMSI NPAKTUYECKUX 3aHATUI, TPYNIOBBIX U
VHIVBUAYAJIBHBIX KOHCYJIBTALUM, TEKYILEr0 KOHTPOJISI U MPOMEKYTOYHOM aTTECTALMU: JIOCKa,
MYJIbTUMEAUMHBIA IIPOEKTOP, KPAH.

[Tomemenuss Ans  camMOCTOSITENTbHOM — pabOTHl  OOy4aromuxcs:  MEpCOHAIbHbBIE
kommbioTepsl ¢ makerom MS Office, Beixomom B MHTEpHET M C JOCTYIIOM B 3JCKTPOHHYIO
nH(}OPMaILMOHHO-00Pa30BaTEIbHYIO CPEly YHUBEPCUTETA

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



Hpunioxenne 1

6 YueOHO-MeTOoaAHUYeCKOe o0ecneyeHne caMOCTOATEIbHOI padoThl 00y4aloIUuXCs

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

[Tpu m3yueHNM Kypca (U3MKU TPUMEHSIOTCS CICAYIOIINE OIEHOYHBIC CPEICTBA JUIS
TEKYILIEro KOHTPOJI YCIIEBAEMOCTH W NPOMEKYTOYHOM aTTeCTallUM II0 WTOraM OCBOECHUS
JUCLIUILIUHEL:

. MUCbMEHHBIE OTUYETHI MO Ja0OPATOPHBIM paboTaM U HX 3alIUTa;

. pe3ynbTaThl  peIIeHWS  KOHTPOJBHBIX  pabor, WJI3, TecTupoBaHus u
JKCIIPECC-KOJUIOKBUYMOB.

Bomnpocsl k 3k3aMeHy 110 Kypcy «Pu3uka

MEXAHHKA

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

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

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

4. OcHOBHBIC IOHATHS JUHAMUKH: HHEPIHAJIbHASI CHCTEMa OTCUETa, IPUHIIUIT OTHOCHTENBHOCTH, Macca,
CHJIa, MHEPLHS U MHEPTHOCTD, KOJIMYECTBO ABIKEHUS (MMITYJIBC), UMITYJIEC CHJIBI.

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

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

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

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

9. Kumnernueckass sHeprus Bpamamomerocs Ttena. MomeHT wuHepiun. MomeHT cuibl. OCHOBHOE
YpaBHEHHUE TMHAMHUKHU BPALIaTEIbHOIO ABM)KEHUS TBEPIOIO TENA.

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

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

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

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

14. Onpenenenre Ko1e0aTeIbHOTO ABIKEHHA. Y CIIOBUSI BOSHUKHOBEHHS KOJIEOATETBHOTO IBUYKEHUSL.

15. luddepeHnnanpbHoe ypaBHEHHE CBOOOJHBIX KojeOaHuil. XapakTepUCTUKH TapMOHHYECKUX
KoJIeOaHuil.

16. CBobOoaHble, 3aTyxaroliue W BBIHYXKIEHHBIE KOeOaHUs. YCIOBHS BO3HMKHOBEHHUS W YpaBHEHHS,
OIMCBIBAIOIINE 3TU BUIBI KOJIEOaHUH.

17. BonnoBoe asmwkenue. OmnpeznencHue BojHBL (OOpa3oBaHHE IONEPEYHBIX U IMPOJOJIBHBIX BOJIH.
XapaKkTepuCTHKa BOJHOBOTO [BW)KCHHUS. YpaBHeHHe Oerymield BodHBL. IlapaMeTpsl BOJHOBOTO
JIBUKCHHS.

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

19. DnemenTH! aKycTHKH. 3BYK. [ pOMKOCTb M1 HHTEHCUBHOCTD 3ByKa. [loHsATHE 00 ynbTpa3ByKe.
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. Mcnonp3oBanue noaynpoBOAHUKOBBIX TPUOOPOB B ANEKTPOHHBIX YCTPOUCTBAX.
12.

MOJIEKYJISIPHASA ®PU3UKA U OCHOBbBI TEPMOJINHAMUKA

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

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

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

TlepBoe Ha4yanO TEPMOJUHAMUKH.

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

Bropoe nauano tepmomuHamuk. [TorsTre 00 SHTpOIHH.

Hukn Kapuo u ero KIT/.

TepMoarHaMU4eCKOE ONpeaesIeHue TEMIIEPATYPBI.

OTKIIOHEHUE PeaTIbHBIX Ia30B OT 3aKOHOB UACAJIBLHOro ra3a. YpaBHenue Ban-nep-Baansca. M3oTepma
peanbHOro rasa.

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

WU3MEPEHHS.
CrpoeHue 1 CBOMCTBA KUAKOCTH. TEIMIOEMKOCTb KUIKOCTEM.

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

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

Hedopmanust TBepAbIX Tel. TemIoeMKOCTb TBEPIBIX Tedl.

Huarpamma cocroanuil. TpoliHag Touka.

SJIEKTPOJJMUHAMHUKA

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

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

Onextpuueckuii TOK. OCHOBHBIE JIEMEHTHI U XapaKTEPUCTUKU SJIEKTPUUECKUX LIETIEH.

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

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

MeTtanisl, TOTYIPOBOAHUKN U TUAIEKTPUKHU C TOUYKH 3PEHUS 30HHOW TEOPUH MPOBOAMMOCTH.
[Ipupona srmekTpruueckoro Toka B Metajuiax. 3akoH OMa ¢ TOUKH 3pEHHS SIEKTPOHHOM TEOpHH.
[Ipupoza 351eKTpU4IecKoro Toka B HOIyNpoBOAHNKAX. KOHTaKTHBIE SIBIEHUS B MOTYIPOBOAHUKAX.

IIpupoa aneKTpUUEcKOoro Toka B BaKkyyMme. SIBjIeHUe TEPMOIEKTPOHHOM 3MuccHt. JlaMnoBeIi 1uox,
TpUOI. DIIEKTPOHHO-IIy4eBasi TpyOKa.

IIpupona anekTpuyecKoro Toka B razax. HecamocTOsITENIbHBIN U CaMOCTOSITENIbHBIN Ta30BbIE pPa3psIbl.
IIpuMeHeHrEe 3NEKTPUUECKON UCKPBI, TyTH, TICIOLIEro pas3psaa. Y CTPONCTBO U MPUHIMUI JEHCTBUA
AIIEKTPUIECKOro HUIbTpa

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

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

CrnencTBug U3 OCHOBHOTO 3aKOHA 3JIEKTpoMarHeTu3Mma. BUToOk ¢ Tokom B MarHuTHoM moje. Cuia
Awmmepa. [TpuHIIT pabOTH IECKTPOBUTATES.

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

OmnpiTer @apajes. 3aK0H AMEKTPOMArHUTHON HHIYKIIHH.

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

KonebaTenbHbiit KOHTYp U ero Xapakrepuctuku. ®@opmyna TomcoHa.

AHTeHHa. DJIEKTPOMarHUTHBIC BOJHBI M UX CBOMCTBa. [IpuHITNT pamgnocss3u. Pagrorokamus.

I'EOMETPHYECKAS, BOJTHOBAS U KBAHTOBAS OIITUKA

3akoH ocBenieHHOCTH. PoToMeTpusi. CBETOBbIE EANHUIIBI H3MEPEHUS.

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

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

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

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

Hucnepcust ceera. HopManbsHas u aHomanbHas aucnepcus. JucnepcuoHHsld cnekTp. CpaBHEHHE
JUCTIEPCUOHHOTO CIIEKTPa ¢ TUPPAKIUOHHBIM ClIeKTpoM. CIIEKTPOMETPHI M UX UCTIOJIb30BAHHE.
XapaKkTepUCTHKH TEIJIOBOro 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.

Nzmepenne ckopoctn cseta. Iloctymater CTO. CneactBua u3 moctynatoB CTO. DneMeHTHI
PEATUBUCTCKON MEXAHUKH.

ATOMHAS ®PU3UKA U PU3UKA DJIEMEHTAPHBIX HACTHUL]

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

CrpoeHre »JJIEKTPOHHOM OO0OJIOYKH CIOXKHBIX aToMoB. [lepuomudeckas cucreMa 3JIEeMEHTOB
Menneneesa. [Ipunnun [aynu.

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

SnepHble peakuuu. DHEPreTUUECKUM BBIXOI ANEpHBIX peakuui. Jlenenue Tsokensix siaep. CuHTE3
JIETKUX siAep. Vcnonb30BaHue sIEpHON 3HEPTUU.

DJieMEHTapHbIC YaCTHUIIbI. AHTHYACTHUIIBI. AHHUTHIIALMA. OObsICHEHHE OeTa- pacraja.

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

Bonpocsl Kk 3kcnpecc-KOJVIOKBUYMY

BBenenue
. Uto Ha3bIBAIOT (GPU3NIECKON BEMHUIMHON?
. UeM xapaxrepusyeTcs pusnueckas BeuauHa?
. Hepe‘H/ICHI/ITB CHMBOJIBI OCHOBHBIX (1)H3I/I‘ICCKI/IX BCJIMYHH.
. UTo Ha3pIBAIOT (PU3NUECKUM 3aKOHOM?
. Kak 3amaercs o0nacTh mpUMEHUMOCTH (DU3HUECKOTO 3aKOHA?
. Kakue 3akoHbI pu3uky Ha3pIBalOT (yHIAMEHTATHHBIMU?
. Uto Ha3BIBAIOT (PU3UICCKON MOIEITHIO?
. Kakue 3akoHOMEpHOCTH HAa3bIBAOT SMIUPUICCKIUMHU?
. Kakue sBneHus Ha3pIBAIOT MaKPOCKOMMMUYECKUMHU? MUKPOCKOTTUIECKUMU ?
10.Kak onpezensercs COCTOAHUE PU3NIECKON CHCTEMBI?
11.Kak onmicate M3MEHEHHE COCTOSHUS CHCTEMBI?

O 001N DN B WK —



KunemaTuyeckue npeacTaBjieHUs] MEXaHUKH
12.Kakwne aBmKeHUS Ha3bIBAIOT HEPEIATHBUCTCKUMU? PeIsSTHBHCTCKUMHI?
13 B uem 3akimovaercst GyHIaMEHTATBbHOCTh 3HAUEHUs] CKOPOCTH CBETa B Bakyyme?
14. Korna 1 moueMy HapymiaeTcsi 3BKIUI0BOCTh 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 OTCYETa C KOOPAWHATHBIMU OCSIMH,
JKECTKO CBS3aHHBIMU C 3eMIICH).
21.IIpuHITUTT OTHOCUTEIIBHOCTH.
22.06nacTh MPUMEHUMOCTH TIPUHIUIIA OTHOCUTEIHLHOCTH.
23.B ueM 3aKIo4aeTcss ”HBAPUAHTHOCTh (PU3NIECKUX 3aKOHOB?
24 Kaknmu mipeodpazoBaHussMu MokHO oryanTs MCO otHOcHTenpHO ucxomHoi NCO?
25.YTo0 HA3BIBAIOT MAaTEPHATBLHON TOUKOW (HacTUIeit)?
26.Yto nazeiBator ATT?
27.YTo 3HaYNT OMHCATh JABIKEHUE (PU3MUECKON CUCTEMBI?
28.YTo HA3BIBAIOT YMCIIOM CTENeHeH CBOOOABI (PM3NIECKON CHCTEMBI?
29 Kak onucath MOJI0KEHUE YaCTUIIBI B MIPOCTPAHCTBE?
30.Yemy paBHO 4MCIIO cTeneHeld cBoOo bl yacTuiel? ATT?
31.3aK0H IBUKEHUS YaCTULIBIL.
32.YT0 Ha3bIBAIOT TPACKTOPHEH YaCTUIIBI?
33.Yrto HaA3BIBAIOT MIEPEMEIICHUEM YACTHUIIHI?
34 Kak onpenenuts NoBOPOT YaCTULBI OTHOCUTENBHO OCH?
35.Y1o Ha3bIBAIOT YIJIOBBIM NIEPEMEILICHUEM?
36.YTo Ha3BIBAIOT CKOPOCTHIO YaCTHUIIHI?
37.Kakas cKopoCTh Ha3bIBA€TCS CEKTOPHOM?
38.CBsA3b CEKTOPHOI CKOPOCTH C JTMHEWHOM.
39.Yto xapakTepu3yeT U3MEHEHNE HalPaBJICHUs YTIIOBOTO MepeMeneHHs ?
40.ITonsiTe yriioBOM CKOPOCTH.
41.CBs3b TMHENHON U YTIIIOBOH CKOPOCTEH.
42.TloHATHE YCKOPEHUS.
43.Kakoe yckopeHne Ha3bIBAIOT TaHTeHIMATbHEIM? HopManbHBIM?
44.B yem cMEBICT pa3/ieieHns] YCKOPEHHS Ha HOPMAaJIbHYIO U TAHT€HIIHATbHYIO0 KOMIIOHEHTHI?
45.TloHATHE YTIOBOTO YCKOPEHHUSL.
46.1IpeobpazoBanus [ anmes.
47.CnenctBus npeodpasoBanumii ['amuies.
48.B 4eM OrpaHUYeHHOCTb TAIMJICEBCKUX MPEACTABICHUN O CBOMCTBAX IIPOCTPAHCTBA U BpEMEHU?
49.Tloctymat DUHIITEHHA.
50.Kakoe Bpemsi Ha3bIBalOT COOCTBEHHBIM?
51.9ddekT nopeHeBa CokpalieHus JTUHBL
52 Ilpunimn cootsercTBUs bopa.
53.IIpeobpazoBanus Jloperma.
54.CnenctBus npeodpazoBanuii JlopeHua.
JuHaMudecKne MPUHIUIBI MEXaHUKH
55.Kak onpeieanTb COCTOSHUE YaCTULIbI B KIIACCHUECKOM (PHU3HKE? CUCTEMBI YaCTHUIL?
56.YpaBHEHUS ABMKCHUS KIACCUICCKON MEXaHUKH.
57.YcnoBue onpeaencHus 0OIIEro peeHus ypaBHEHUs! IBUKEHHSI KJIACCHYECKOH MEXaHHUKH.
58.9¢ ekt 3ama3apiBaHus B3aUMOICHCTBUH.
59.Kakas cuctema 49acTHIl Ha3bIBACTCs N30JIUPOBAHHOMN ?
60.YT0 Ha3bpIBaIOT UMITYJILCOM YaCTHUIIBI?
61.3akoH coxpaHeHH UMITyJIbCa.
62.YTo0 Ha3bIBAIOT CHJIOHN, ICUCTBYIOMICH HA YaCTHITY?
63.3aK0H MapHOCTH B3aUMOJICHCTBUSI.
64.Uto Ha3BIBAIOT LIGHTPOM Macc (MHEpLUH)?
65.3aK0H coXpaHEHHUS IIEHTPa Macc.
66.3aK0H aJANTUBHOCTH MacCCHI.



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

70.3aK0H BCEMUPHOTO TATOTEHUS.
71 .I1puHITNT SKBUBAJICHTHOCTH.
72.3akon KynoHa.
73.Cuna Jlopenna.
74.3akoH ['yka.
75.KoHTaKTHBIE CUITBI.
76.I1pupoaa Topmossiiero 3¢ dhekra.
77.3akon Kynmona — AMOHTOHa.
78.IToHsITHE MEXaHUYECKOH PaOOTHI.
79.YT0 Ha3bIBAIOT Npoueccom?
80.Kakue cuibl Ha3pIBalOT NOTCHIMAIBHBIMU?
81.IloHATHE TOTEHIIMATFHON YHEPTUU.
82.Kakue cuiibl 3aBUCST OT KOOPAUHAT YaCTHUIL?
83.Kakue cuibl Ha3bIBalOT KYJIOHOBCKUMU?
84.Kakue cuiibl Ha3bIBalOT UEHTPAIbHBIMU?

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

(byHAaMEHTaIbHON CUMMETPHH.
87.3aK0H COXpaHEHHUS UMITYJIbCA.
88.3aK0H COXpaHEHHUS SHEPTUU.
89.YpaBHenus ['amunpTOHA.
90.Dwusnueckuii cMbICT ypaBHeHUH ['aMunbTOHA.
91.2Heprust CBOOOHON PEIATUBUCTCKON YaCTHIIBI.
92.2Heprust HepeNATUBUCTCKOW CBOOOHON YaCTHIIBI.
93.2Heprust TOKOs YaCTHUITBL.
94 KuneTtnueckas 3HepTus peIsTUBUCTCKON YaCTHUIIBI.
95 .Kunetuueckas 3Heprusi HEPEIITUBUCTCKOM YACTULIBI.
96.2Heprus peaITUBUCTCKON YaCTUIIBI BO BHEITHEM MOJIE.
97.OHeprust HepeNATUBUCTCKOM YaCTUIIBI BO BHEIIIHEM II0JIE.
98.Kakoe nBmKeHNe Ha3bIBalOT GUHUTHBIM? NHOUHUTHBIM?
99 IloreHimanbpHasa aMma.
100.JedexT macc.
101.MoOMEeHT UMITyJIbCa YaCTHUIIBI.
102.3ax0H coXpaHEHHs UMITYJIbCA B KIIACCHUECKON MEXaHHUKE.
103.Cob6cTBeHHBIIT MOMEHT UMITYJIHCA.
HekoTopble npuMeHeHNs 3aKOHOB MEXaHUKH
104.Cuna Jlopenua.
105.3anaya nByx Ten
106.YTo Ha3BIBAIOT MPHUBEICHHOI Maccoii?
107.Cucrema eHTpa macc.
108.Btopoii 3akon Kennepa.
109.Kakoii mporiecc Ha3bIBalOT CTOJIKHOBEHUEM ?
110.Yupyrue 1 HEynpyrue CTOIKHOBEHIS.
111.YTo Ha3bpIBaIOT IOPOTOM peaKuu?
112.Kakoe CTOJIKHOBEHHE HA3BIBAIOT SHIOTEPMHUUECKIM?
113.Kakoe CTOJIKHOBEHHE HA3BIBAIOT DK30TCPMHUICCKUM ?
114.YpaBaenune Memepckoro.
115.®opmyna Llnonkosckoro.
JuHaMuKa TBEpAOro Tejaa

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



120.Teopema llTeituepa.
121.0OcHOBHOE ypaBHEHHE JUHAMHKH BPAIIaTEIbHOTO IBIKEHHS.
122.YT1o0 Ha3pIBaIOT MTHOBEHHOH OCHIO BpallleHus?
123.Urto Ha3bIBalOT 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.Uto0 Ha3bIBalOT OTHOCHUTEIBHOM JedopMarueii?
130.3akoH I'yka.
140.B 4em 3akmouaercs pusndeckuid cMpica Moayis FOura?
141.Kakoe siBeHrEe HA3BIBAETCS THCTEPE3UCOM?
142.0OcHoBHBIE BUABI AedopMaIuii.
143.Yemy paBHa 3HEprus aedopmannn’?
144.Yro xapakTepusyeT BeKTop YMoBa?
JIBUiKeHHe B HEeMHEPUHAJIBHBIX cucTemax 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.YUto Ha3bIBAIOT CHIIOBOW JTMHHEH?
151.Y1o Ha3pIBaIOT MOTOKOM BEKTOpA HAIPSX)KEHHOCTH?
152.Y10 Ha3BIBAIOT TOTEHIIAATIOM I10JIA?
153.0npenenut cBsI3b MEXAY MTOTCHIIMAIOM M HAPSHXKEHHOCTHIO TPABUTAIIMOHHOTO TTOJISI.
154.Teopema Octporpazackoro-I'aycca.

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

162.B uem 3aknrovaercsi OuHaypaiibHbIH A3 heKT?
163.YTo Ha3bIBAIOT aKyCTUUYECKOM KaBUTAL[UEH?

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

MCTO}]I/I‘ICCKI/IC PEKOMEHIAIUMA 110 H3YICHHUIO TEM:
Pasznen 1 «BBenenue»
Llenv usyuenun: oenadenue cmyoeHmamu cUcCmemoll 3Hanuil 00 oouux uzuyecKkux
HOHAMUAX.
H3yuue oannwlii pazoen cmyoeHm 0014cen:
- 3Hamsb: obwue usuyecKue NOHAMUA: ONbIM, USMEPEHUsl, BeIUYUHbL, 3AKOHbL, 00NACb



NPUMEHUMOCTU 3AKOHO8, MOOeNU, IMAIUPUYEcKUe 3aKOHOMepPHOCmU, OecKOHeuHo Oonvbuias u
Manas GenuduHbl, MaKpo- U MUKPOAGIEHUs, COCMOAHUE CUCMEMbl U UBMEHEeHUe COCMOAHUI
cucmemvl, YpaGHeHUs OBUICEHUS,
- YMemb: onepuposams nepeyucieHHblMU 8bluie NOHAMUAMU U MOOEIAMU MEXAHUKU,
- 81A0EMb:HA3BAHHLIM 6blUle NOHAMULHbIM ANNApPamom Qu3u4eckux 3HAHUU 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-KOJIOKBHYMY
. Uto Ha3bIBatOT (PM3UYECKOM BEIIMUNHOMN?
. Uem xapaktepusyetcs pusmueckasi BeIuanHa?
Yro Takoe pa3MepHOCTh PU3NYECKON BETUUHHBI?
Kak o0o3Hauaercs pa3MepHOCTH?
. [lepeuncnutb CUMBOJIBI OCHOBHBIX (PM3NYECKUX BETUUHH.
. UTo Ha3bIBaIOT (HPU3UIECKUM 3aKOHOM?
. Kak 3agaercsa obmactb mpuMeHUMOCTH (PU3UUYECKOTO 3aKOHA?
. Kakue 3akoHbI GU3UKN HA3BIBAIOT (PYHAAMEHTATBHBIMU?
. Uto Ha3piBalOT pusudeckoit Mmonenbio? [lpuBenure mpumepsl GU3NYECKUX MOAEIIEH.
. Kakue 3akoHOMEpHOCTH Ha3bIBAIOT SMIIUPUUECKUMU?
. Kakue sBneHus Ha3pIBalOT MAKPOCKOMMYECKUMU? MUKPOCKOITUYECKUMU?
10.Kak onpenensiercs cocTosiHue GU3NYECKO CucTeMbI?
11.Kak onucaTh N3MEHEHHE COCTOSIHUSA CUCTEMBI?

N —

O 00O L b~ W

Pasnen 2 «Kunemamuueckue npedocmaenenus mexanukuy

Llens uszyuenusa: osenadenue cmyoenmamu cucmemoil 3HAHUIL RO KUHeMamuKe.

H3yuue oannwvlii pazoen cmyoenm 0014cen:

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

- yMemb: onepuposamsv NOHAMUAMU OAHHO20 pa3oend U BbINOJHAMbL Npeodpa308aHUs
Tanunes, npeobpazosanus Jlopenya;,

- 61a0emb: NOHAMUUHBLIM ANNAPAMOM (RPOCMPAHCMBO, BPeMs, O8UNCEeHUe, CUCEeMAa
omcuema, UCO, c60600HblEe mena, abCcoNOMHO Mmeepooe meo, CmeneHu c60000bl, MpaeKmopusl,
CKOPOCMb, YCKOpEHUe, MamepuaibHas mouka);

Ilpu u3yuenuu pazoena 2 neodxooumo:

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

- CaMOCTOATEIHHO M3yYUTh W 3aKOHCIIEKTHPOBATH YUEOHBIM MaTepHall, pa3MeIIeHHbBIH Ha
nopraie no teme: «IIpeobpazoBanus Jlopenua. [locTynar mocTosHCTBAa CKOPOCTU CBETA.
CrnenctBus npeodpazoBanuii JIopeHma.

Oco6oe enumanue oopamums Ha:

— HeobxX00UMOCMb NOO2OMOBKU K IKCNPECC-KOLIOKBUYMY,

—NnpU N0020MOBKe K CeMUHAPCKOMY 3aHAmuIo no meme. « O2panuueHHoCms 2anuneescKux

npeocmasieHull 0 ceoucmeax npocmparncmea u epemenu. Ilpeoopazosanus Jlopenya.

Ilocmynam nocmosauncmea cxopocmu ceema. Cneocmeusi npeoopazoeanuii Jlopenyayy

O3HAKOMUMBCS € YUEOHBIMU MAMEPUATAMU, PAZMEWEHHbIMU HA Nopmaie.

Jna camokonmponsa no pazoeny Heodxo0umo omeemuns Ha C1eOYIOujUe 6ONPOCHL:
Bonpocut k Ixcnpecc-Konniokeuymy



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

Kakue nBukeHrs Ha3bIBAIOT HEPEIATUBUCTCKUMHU? PensiTHBUCTCKUME?

B uem 3akmmrouaeTcs GyHAaMEHTATBHOCTh 3HAYCHHUSI CKOPOCTH CBETA B BaKyyme?
Korpaa u mouemy Hapymiaercst 3BKJIUA0BOCTb MUPOBOTO TPOCTPaHCTBA?

Kakue nBmKeHUs Ha3bIBAIOT KBAHTOBBIMU?

Yto Ha3BIBAIOT CUCTEMOM OoTCUeTa?

Kaxkoe teno Ha3pBaroT cBOOOHBIM?

[Tpunuun nnepuuu I'anunes.

[Ipumepsl HHEPITUATIBHBIX CHCTEM OTCUETA.

[IpyuunHBl OTKJIIOHEHHS OT MHEPLHMAIBHOCTU (B CHUCTEMaxX OTCU€Ta ¢ KOOPAMHATHBIMHU

OCSIMH, )KECTKO CBSI3AHHBIMH C 3EMJICH ).

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

IIpuHIUIT OTHOCUTEIILHOCTH.

OO6nacTh NIPUMEHUMOCTH IPUHIHUIIA OTHOCUTEIIBHOCTH.

B gem 3akioyaercss HHBAPHAHTHOCTH (PU3UYECKUX 3aKOHOB?
Kakumu npeoOpazoBanusimu MoxHO onyduts MCO otHocuTensHo ucxonnot MCO?
Urto Ha3bIBalOT MaTepuaIbHOM TOUKOM (dacTuiei)?

Yro Ha3zbiBatoT ATT?

Uro 3HAYUT OnMCcaTh IBUKCHUE (PU3UIECKON CHCTEMBI?

YTo Ha3bIBAIOT YKCIIOM CTeNeHel cB00O0 bl (PU3UUECKON CHCTEMBI?
Kak onucaTh noioxeHue yacTUIbl B IPOCTPaHCTBE?

Yemy paBHO uucio cTeneHeit cBoo6o bl yactubl? ATT?

3aKOH JBUKEHUS YaCTHIIBL.

Yo Ha3bpIBaIOT TPACKTOPUEH YaCTULIbI?

UTo Ha3bIBAIOT NEPEMEIICHUEM YaCTULIbI?

Kak onpenenuts MoBOPOT YaCTUIIBI OTHOCUTEIBHO OCH?

UTo Ha3bIBAIOT YIJIOBBIM N€peMeleHueM?

YTo Ha3BIBAIOT CKOPOCTHIO YaCTHIIBI?

Kakast ckopocTh Ha3bIBaeTCsI CEKTOPHON?

CBs13b CEKTOPHOI CKOPOCTH C JINHEHHOM.

Uro xapakTepu3yeT U3MEHEHUE HalpaBICHUs YTJIOBOTO MepeMeleHus?
ITonsiTHE YIII0BOM CKOPOCTH.

CBs13b TMHEWHOMN U YTJIOBOW CKOPOCTEH.

. IlonsTe yckopeHusl.

Kaxkoe yckopenue Ha3bIBatOT TaHTeHIHMAIbHBIM? HopmanbHBIM?
B dyem cMmbIcn pa3geneHus YCKOPEHHsT Ha HOPMalbHYH) UM TaHTE€HUUAJIbHYIO

KOMITOHEHTHI?

45.
46.
47.
48.

[ToHsiTHE YTIOBOTO YCKOPEHUS.

[TpeobpazoBanus ["anumes.

CrenctBus npeobpazoBanuit ['anumes.

B yeM orpaHW4YE€HHOCTH TaTWJIEEBCKUX MPEJCTABICHUNA O CBOMCTBaX MPOCTPAHCTBA U

BpEMEHU?

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

[TocTynat DWHIITEWHA.

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

CrnenctBust nmpeoOpazoBanuii JlopeHma.

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




1.1 1.11 1.31 1.44 1.58
1.2 1.12 1.32 1.43 1.56
13 1.14 1.33 1.42 1.55
14 1.15 1.34 141 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 ¢ 1enpro OCBOEHUS TUAAKTUYECKON €IWHUIIBI
«Kunemarukay;

—  JKCIIpPECcC-KOJUIOKBHYM;

— CceMHuHapckoe 3aHsATHe Mo Teme: «OrpaHHMYeHHOCTh TaJlHJIEeBCKUX IPEACTaBICHUN O
CBOlcTBax mpocTpaHcTBa U BpeMeHu. [IpeoOpazoBanus Jlopenna. [loctynar nocrosincTBa
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. [ToATOTOBUTHCS K IKCIPECC-KOJUIOKBUYMY.
3. BBIMOTHUTH TeCTOBBIE 3aJaHUS TI0 JAHHOMY pa3feiny:
(3aoanus npeononacarom I npasunvhwiii omeem)

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

_—
w W3-3a pensiTUBUCTCKOTO COKpAIEHHs JUTMHBI 3Ta (Urypa M3MEHSET CBOIO

dbopmy. Eciin kopabiie TBIXKETCS B HANPaBJICHUH, YKa3aHHOM Ha PUCYHKE CTPEIKOH, CO CKOPOCThIO, CPABHUMOM CO
CKOPOCTBIO CBETa, TO B HEMOJBI)KHOW CHCTEME OTcueTa aMbieMa npuMet GopMy, YKa3aHHYIO Ha PUCYHKE ...
BapuaHTbI 0TBeTOB:

Le

1
2.

3. :
3AJIAHHME N 2.

Ha 6opty xKocMuueckoro kopabiis HaHeceHa HMOIeMa B BUJIE TeOMETPUYECKON (pUryps.

A

W3-3a pensiTHBUCTCKOTO COKpAIleHHs AIMHBI 3Ta (urypa m3menser cBoro ¢(opmy. Ecmu
KOpaOJb ABMXKETCSI B HAIPaBJICHUH, YKa3aHHOM Ha PUCYHKE CTPENKOM, CO CKOPOCTbIO, CPAaBHUMOW CO CKOPOCTBIO
CBETa, TO B HEIOABWKHOW cCHCTEME oTcueTa sMOemMa npuMeT Gopmy, yKa3aHHYIO Ha PUCYHKE ...
BapuaHThI 0TBeTOB:



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

O
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3AJIAHHME N 3. HnuBapuaHTHON BEINYUHON SBISETC ...
BapuaHThI 0TBeTOB:

1. IIUTENBHOCTH COOBITHSA

2. IMITYJIbC YaCTHUIIBI

3. IMHA mpeaMeTa

4. CKOpOCTb CBETA B BaKyyMe

3AJIAHME N 4.
OTHOCI/ITCHLHO HEIMOABUXXHOT'O Ha6J'IIO,I[aTeJ'I$[ TEJIO0 ABUXKETCA CO CKOpOCTbIO i 3aBI/ICI/IMOCTB MaCCBI 3TOI'O

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

Lm=m1-(vic ]2
- ma
2 M=
ﬂ'i—[ufc]z

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

Kocmunueckmii kopabib ¢ 1ByMss KOCMOHaBTaMH Ha OOpTY, OJMH W3 KOTOPBIX HaXOIWTCS B HOCOBOH 4acTH
PaKeThl, IPYTOil — B XBOCTOBOM, JIETHT co ckopocThio V=0,8c. KocMOHaBT, HaXOASAIIHIACS 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 M3ITydaTelo. ITOT MPOMEXYTOK BPEMEHH C TOUKH 3PCHHUS
JPyroro KOCMOHaBTA. ..

BapuaHTbl 0TBETOB:

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

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

3. paBeH 1;

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

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

3AJAHHUE N 6.Kocmudeckuii kopabiib ¢ IByMsi KOCMOHABTaMH JIETHT CO CKOpocThio V=0,8c (¢ — CKOpOCTh cBeTa B
BaKyyMe). OJII/IH N3 KOCMOHABTOB MEIJICHHO ITOBOPAYMUBACT MeTpOBBIﬁ CTCPKCHb U3 TOJIOKCHUA 1, TnapajijieJIbHOTO HallpaBJICHUIO
JIBIDKEHUS, B IIOJIOKEHHUE 2, TIEPIICHANKYISIPHOE TOMY HallpaBJIeHNIO. Toraa ynHa CTep)KHS ¢ TOYKU 3pEHHS IPYToro KOCMOHABTA ...

BAPUAHTHBI 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

n3meHuTcs ot 0,6 M B mojoxxennu 1 10 1,0 M B

3) paena 1,0 M nipu J1r000# €ro OpUCHTAIMH 4) ONOSKEHIH 2

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



1)

3)

BAPUAHTBI OTBETOB:

2)

Pasnen 6 «/Junamuxa meépoozo mena»

Ilenv uszyuenusn: oénadenue cmyoenmamu CUCMEMON 3HAHUIL 0 OUHAMUKE MEEPO020
mena.

H3yuue oannwlii pazoen cmyoeHm 00J14cen:

- 3Hamb: KuHemamuxy oeudxcenus ATT, momenmvl uHepyuu CUMMEMPUYHBIX Mmell,
OCHOBHOE YpasHeHUue OUHAMU 8PAWAMENbHO20 OBUNCEHUS, YCI08US PAGHOBECUs mel, NPUHYUN
B03MOJCHBIX (BUPMYANbHBIX) NepeMeujeuli, OCHOBHble JNeMeHmbl Meopul YNpyeocmu, C8s3b
Medncoy deghopmayueli u HanpsidceHuem, auovl oepopmayuil.

- yMemb: Oonepuposamv NOHAMUAMU OAHHO20 pa3zoend U 3anuUcbl8amv U NPUMEHAMb
yenosusi pasnogecus men, ypasHenus osudicenusi ATT, onpedenamv Kunemuueckyio SHepeuro
ATT u momeHmyl uHepyUU CUMMEMPUYHBIX MEL,

- 61a0emv: NOHAMUUHLIM ANNAPAmMoM (MESHOBEHHble OCU 6paujeHusl, c80000Hble OClU,
2UPOCKON, 2upocKonuyeckuil 3¢ggexm, supockonuyecKkue Cuivl, npeyeccus, pvluazu, napa cul,
ynpyauil eucmepesuc, 6ekmop Ymosa).

Ilpu usyuenuu pazoena 6 neodxo0umo:

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

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

Ocoboe enumanue oopamums Ha:

—  HeobX00uMocms NOO20MOBKU K IKCNPECC-KOJIOKEUYMY;
Jlna camokonmpona no pazoeiny HeodXo0umo omeemums Ha ciedyloujue 60npocol:
Bonpocul k sxcnpecc-konnoxeuymy
116.Ypauenue asuxenus nentpa macc ATT.
117.Kak onpenenuts cuity, AeicTByronryro Ha ATT?
118.Yt0 Ha3bpIBAIOT MOMEHTOM MHEPIIMHU T€JIa OTHOCUTEIBLHO JAHHOU OCH.
119.Yemy paBHa kunernueckas 3Heprust ATT?
120.Teopema Lllreiinepa.
121.0cHOBHOE ypaBHEHUE TMHAMHUKHU BPAIaTeIIbHOTO JIBUKEHMUSI.
122.Y10 Ha3bIBaIOT MTHOBEHHOM OCHIO BpAIlICHUS?
123.Yto Ha3bIBatOT CBOOOIHOM OCBIO BpallleHus?
124.Yt0 Ha3bIBAIOT TVIABHBIMU OCSAMHU UHEPLUAH?
125.91o Takoe rupockon?
126.Yt0 Ha3bIBAIOT IIpeLieCcCHeit?
127.Kaxkas nedopmariuist Ha3pIBae€TCs YIPYyrou? Heynpyrom?
128.Yt0 Ha3bIBAIOT HANPSIKEHUEM?
129.Ut0 Ha3bIBAIOT OTHOCUTEIHHOU Aeopmariuieii?
130.3akon I'yka.
140.B uem 3akmtouaercst pusnueckuii cMpica moayist FOura?
141.Kakoe siBieHrE Ha3bIBAETCS TUCTEPEIUCOM?
142.0cHoBHBIE BUBI 1e(hOpMAIIHA.
143.Yemy paBHa 3HEprus aehopmarim?
144.Yto xapakrepusyer BEeKTOp YMoBa?



IlpakxmuuecKkue 3auaAmus no 0AHHOU meme RPeononNazarom:
— peuieHue 3amad mo teme «J/uHammka TBepmoro Tena» u3 coopuuka 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 W JCMOHCTPAIIMOHHBIX MHTEPHET-TECTOB Ha
caiitax WWW.I-exam.ru u WWwW.fepo.ru ¢ nemnpro OCBOEHHUS IUAAKTHYECKUX €IMHHUI]
pasnena;

—  DKCIIPECC-KOIOKBUYM;

BBITIOJIHEHHE JIA0OPATOPHBIX padOT 00IIEero (PU3HUUECKOro MPaKTUKyMa —
1. «Onpenenenne moayns KOura»

2. «M3yuenune 3aKOHOB BPAILIATEILHOTO ABUKCHUS

3. «OnpeneneHre MOMEHTOB MHEPLUU U TIpoBepKa Teopemsl LLITeitnepay;

—  NpU n0020MOBKe K CEMUHAPCKOMY 3AHAMUIO O meMme: « DleMeHmbl YNpy20Ccmu meepoozo
meay 03HAKOMUMbCS € YYeOHOU UHGopMayuell, pasmeujerHoll Hudice.

Pazoen 4 «3akoHbl coxpaHeHns PU3NYECKUX BeJTUINH

Ilenv wusyuenua: oenadenue cmyoeHmamu cucmemoil 3HAHUIL O Qu3uvecKkom
cooepiicanuu nPeodpazoeanuil yHOAMeHmManibHOU CUMMEMPUN U COOMEENCMEUU 3AKOHOE
COXpaneHus pu3uuecKux eeudUH npeodpa3oeanuam GyHoameHmanbHol CuMMempuu.

H3yuue oannwlii pazoen cmyoenm 00J14cen:

- 3HAmMb:  NPOUCXOJCOEHUEe  3AKOHO8  COXpAaHeHus,  uauueckoe  cooepicanue
npeobpazosanuii.  QYHOAMEHMANbHOU CUMMEmpPUU, COOMEemcmeaue 3aKOHO8 COXPAHEHUS
Qusuueckux eenuduH npeoopazo8aHusM QYHOAMEHMANbHOU CUMMEMPUU, 3aKOHbl COXPAHEHUS
UMRYTbCA, SHEP2UU, MOMEHMA UMNYIbCA 8 KIACCUYECKOU MeXaAHUKe,

- YMemp: Onepupos8ams NOHAMUIMU OGHHO20 pA30ela U NPUMEHAMb 3AKOHbl COXPAHEHUS
UMNYTIbCA, SHEP2UU, MOMEHMA UMNYIbCA 8 peuleHUU NPUKIAOHbIX 3A0aY MeXAHUKU,

- 671a0emb: NOHAMULUHBLIM AnnNapamom (MOMeHm UMRYIbCA 4acmuysbl U U30AUPOBAHHOU
cucmembl HepeNaMUGUCHCKUX YACMUY, MOMEHM CUIbL, COOCMBEHHbIU MOMEHM 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 ~ U3Y4YMTh M  3aKOHCHEKTUPOBaTh  y4eOHBIM  MaTepual,

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

dusnueckoe  coJepkaHue  MpeoOpa3oBaHMi  (YHAAMEHTATBHOW  CHMMETpUH.

CooTBeTcTBHE 3aKOHOB COXpaHEHHUS (U3MYECKUX BEIUMYUH MpeoOpa3zoBaHUSIM

(dyHIIaMEHTAILHON CHMMETPUI.

Ocoboe énumanue oopamums na:

— Heo0X00UMOCMb NOO20MOBKU K IKCNPECC-KOLIOKEUYMY.

na camokonmpons no pazoeny Heo0X00uMo omeemums Ha c1edyouiue 60npPocyl:
Bonpocwi k 3xcnpecc-Konnokeuymy
85.IIpocTpaHCTBEHHO-BpEMEHHBIE Pe0Opa3oBaHus PyHIaMEHTATILHONH CUMMETPHH.
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86.COOTBETCTBHE 3aKOHOB COXpaHEHHs (PU3MYECKMX BEIWYMH MpeoOpa3oBaHUSM

byHIaMeHTaIbHON 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 HEPEJIATUBUCTCKON CBOOOTHON YaCTHIIBI.

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

MEXAHUKA
JlabopaTopHas padora N1.
Onpenenenne ycKkopeHHs1 CBOOOHOIO NA/ICHUS

VYckopeHue, HopMalibHAsl U TAHT€HUMAIbHASL COCTABIISIIOLIUE YCKOPEHHUSL.

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

B3aUMO/ICHCTBUSI.

Bunae! B3aumoperictBuil u cuiibl. @yH1aMEHTaIbHbIE B3aUMOICVCTBHS.

['paBuTalIMOHHBIE B3aUMOJIEHCTBHS. 3aKOH BCEMUPHOTO TAroTeHus. Cuiia TArOTeHUs U cuiia

TSAXKECTH.

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

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

Teopema Octporpanckoro-I'aycca. Pabora cun mons TAroreHusl.

CBoboniHOe najeHue. Y ckopeHrne cBOOOHOr0 NaieHus. 3aKOH CBOOOHOTO NaJeHUs Tena.

3aBUCUMOCTb CHJIbI TSDKECTH M YCKOPEHHsI CBOOOJHOTO MaJieHHus OT HMIMPOThl MECTHOCTH U

BBICOTHI.

BoiBoa pacuérHbIX opMyIT Ui ONpeiesieHUs] yCKOPEHUs! CBOOOIHOTO Ma/IeHus Tela.

Mertobl onpeiesieHNs yCKOPEHUs: CBOOOHOTO TaICHHSL.

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

1. KoneGarenbHble aABMXKeHUA. [‘apMOHMUYecKHe W  HErapMOHHUYECKHE KoyieOaHUs.
Knaccuuecknii rapMOHMYECKU OJHOMEPHBIA JUHEHHBbIN ocumusaTop. Pusnueckue
BEJIMYMHBI, XapaKTepU3YIOllMe TapMOHMYECKHE KoyieOaHus (aMIUIMTynda, MepHo/,
yacToTa, HaudanbHas (a3a konebaHuii, ¢aza). 3aKOH AMHAMUKH TapMOHHUYECKUX
kosiebaHuil B 1udepeHuanbHol 1 HHTErpanbHON popMax.

2. Kunernueckas M NMOTEHLMAIbHAS dHEPruu KojebOaTenpHOW cucteMbl. [TomHast sHeprus
CUCTEMBI.

3. 3aKkoH AMHAMHKH BpaIIaTeNbHOTO IBIKEHUS (BBIBOI). MOMEHT criibl. MOMEHT MHEPITUH.
Teopema ['toirenca-Ilrelnepa.

4. MareMaTH4yeckuii  MasATHUK. 3aKOH JWHAMHUKH  KOJeOAaTelnhbHOrO  JABHXKCHUS
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
($U3MUEeCKOro MasiTHUKA U €€ SKCIIEPUMEHTAILHOE OIpE/ICIICHUE.

6. Ilpyxunnbii MastHuk. JluddepennuansHoe ypaBHEHHE KOJICOaHHH MPYKUHHOTO
MasaTHHUKA. [loTeHManbHass 1 KMHETUYECKasi SHEPrUu MPYKMHHOro MasTHuka. [lepuon
KoJie0aHUM MPY>KUHHOTO MasTHUKA.

7. 3aryxatomme konebanus. JuddepeHunanbHoe ypaBHEHHME 3aTyXarolIUX KOJIeOaHU.
Koaddumment 3aryxaHus, IEKpPEeMEHT 3aTyXaHHs, JOTapuMUUYECKHA JICKPEMEHT
3aTyXaHuss M WX OKCIEPHUMEHTAIbHOE OIpeaesieHne, I0OpOTHOCTh KoyieOaTenbHOM
CHUCTEMBI. ODKCIIEPUMEHTAJIbHOE OIPEACIICHHE HA3BAaHHBIX BBIINIE XapaKTEPUCTHUK
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3aTyXamIUX KOJICOaHHIA.
JladopaTopnasi padora N4, 5a.
Onpenenenune moayas FOHra u MmoayJisi capura
DneMeHTbl TEOpUM YIPYrocTu. MexaHudeckoe HampspkeHue. Ycunue. AOCONOTHas U
oTHOcUTeNnbHas JAeopmanuu. Yrnpyrue cuibl. 3akoH ['yka. CBs3p Mexay aeopmanuein u
HarpspKeHUuEeM (uarpamma).
OcnoBHbIe BUIBI AehopManiuii. DHeprus nedpopmanuu. Ynpyrui rucrepesuc. Bekrop YMosa.
KpyTunbHblil MasiTHUK.
Monyns FOnra u mogyns cipura. ®@usnueckuii cmpica Moayis FOHra.
BreiBon pacuérHbix ¢dopmyn g omnpeneneHus Moayns FOHra, mocTOsSHHOW KpydeHHs U
MOJyJIsl CABUIA.
DKCIIEPUMEHTAIBHOE OIPEACIICHUE:
a) moayist FOHra npu pacTspkeHHUH ¢ TIOMOIIBIO KAaTETOMETPA;
B) MIOCTOSIHHOM KPYUYEHHS M MOAYJISI CIBUTA MaTepHalia AUHAMUYECKUM METOJIOM.
JladopaTopuasi pa6ora N6
N3yyeHue 3aKOHOB BPAIIATEJIbHOI0 IBHKCHUS

Kunematuka nemwxenust ATT. Ypasuenus nemwxenust ATT. [IBuxenue reHTpa macc.
OcHOBHOE ypaBHEHHE IMHAMUKH BpaIIaTE€IbHOTO IBUXKEHHS (BBIBOJA). MrHOBEHHBIE OCU
BpallleHUs.
Kunernueckast 3Heprus TBepAOro Tena.
MoOMEHT HHEpLMH YaCTULIbI U TBEPAOIO Tena. AJJIUTUBHOCTh MOMEHTA UHEPLIUH.
Teopema Ioiirenca-IlteitHepa (10Ka3aTeabCTBO).
OnpeneneHne MOMEHTOB MHEPLUU OJAHOPOIHBIX CUMMETPUYHBIX TeJl (CTEpXHS, HWINHIPA,
nrapa).
3aKOH COXpaHEHUS MOMEHTAa HMMIIYJIbCa B KJIACCMYECKOM MexaHuke. MOMEHT uMIlynbca
YaCTUI[bl U U30JIMPOBAHHOM CUCTEMBbI HEPEISITUBUCTCKUX YaCTHLL.
MowmenT cuibl. COOCTBEHHBI MOMEHT CHIIHI.
BeiBog pacu€THbIX (hopMy: I ONpeieTIeHUss MOMEHTa HHEPLUHU U YTIIOBOW CKOPOCTH.
Tpudunspuslii noasec.
DKCIepuMEHTalbHasl MPOBEPKA 3aKOHA JTWHAMHMKHU BpallaTeIbHOTO ABMXKEHHUSA. Kak MOXHO
M3MEHUTh MOMEHT CHJIbI 1 MOMEHT MHEPLUH B 3KCIIEPUMEHTAIbHON yCTaHOBKE?
BriBon pacuéTHbix (popMyn MOMEHTa WHEPIIMA MaxOBOTO KoJieca M CHIIbI TpeHus. MeToauka
oIpezieNieHUsI MOMEHTa UHEPLIMK MaXOBOT'0 KOJIECA U CUJIbI TPEHHUS.

JlaGopaTopnas paGora N8a,8.

N3y4deHnue npoueccoB CTOJKHOBEHUS

Hmnynbec. 3aKOH COXpaHEHUsI UMITYJIbCa B KIIACCUUECKON MEXaHUKE.
3aKOH COXpaHEHHS SHEPTHH B KIIACCUYECKOW MEXaHUKE. Y paBHEHHS [ aMuIbTOHA.
CTONKHOBEHHE YACTHULL.
yIpyTUe U HEYIpyrue CTOJIKHOBEHHUS;
CTOJIKHOBEHUSI CIUMNAIOLIUXCS YaCTHII,
HEYIPYrue CTOJIKHOBEHHMSI 0€3 CIIMITaHMUS;
pacmajibl HeCTaOMIBHBIX YaCTHII, TOPOT PEAKIIUU.
MeTtoauka sKcriepuMeHTa 1o U3Y4eHHIO yaapa.
bammicTnyeckuii MasATHUK.
[IpyMeHeHre 3aKOHOB COXpPAaHEHHUsS MMITYJIbca M JHEPIruu JJs pacdyeTra CKOPOCTH MyJu
OATMCTUYECKOTO MAasITHUKA MPU CTOJIKHOBEHHSIX.

JlaGopaTopnas padora N14,15.

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

YpaBHeHUE MJI0CKOH Oeryiieil BOIHEI.
OnHoMepHBIE 3ByKOBBIE BOJIHBI. CKOPOCTH 3BYKa B ra3ax, XUIKOCTSAX U TBEPIbIX Teax.
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Crosiune BOHBI. DHEPrUsl CTOSYEN BOJIHBI.

dusnueckue XapakTepUCTUKU 3ByKa: CHJIa 3BYKA, aKyCTHUECKOE CONPOTUBIICHUE CPEJBbI.
Pu3nonornyeckas akycTuka.

AKyCTHYECKU PE30HAaHC.

CrnoxeHue B3auMHO TIEpIEHIUKYISPHBIX KOJICOAaHUH.

@urypsl Jluccaxy, 3KCIEpUMEHTAIBHOE UX MOJTyYCHHE.

DKCEpUMEHTAJILHOE OIPEIETIEHUE CKOPOCTH 3BYKA.

MOJIEKYJIAPHAS ®U3UKA
JlabopaTopnasi paGora Ne 1. Onpenenenne Cp / Cy

1. Yro Ha3pIBalOT BHYyTpEHHEH dHeprueii? KommuecTBoM TEmIoThI?

2. OmnpeneneHne W MaTEMaTHYECKOE BBIPAKCHHE TEIJIOEMKOCTH Tela, YISIbHON
TEIIOEMKOCTH BEILlECTBA, MOJISIPHOM TEIJIOEMKOCTH BEIIECTBA.

3. Tlowemy s Ta30B pa3iMyalOT TEIUIOEMKOCTh MpH mocTtossHHOM oObeme (Cy) u
TEIJIOEMKOCTb MPU MOCTOsTHHOM jaBieHuu (Cp) ?

4. Jlath onpeeneHue MOJIIPHBIX TEIUIOEMKOCTEH IPU MOCTOSHHOM 00BheME ¥ TIOCTOSTHHOM
JaBJIeHUH, OOBICHUTH COOTHOIICHHE MeX 1y HUMHU (ypaBHEeHUE Maiiepa).

5. [ate monsitue o crenenu cBo0oabl; Beipazuth Cp u Cy yepe3 Uncio CTerneHe cBoOObl.

6. ApauabatHbiii mpouecc. YpaBHenue [lyaccona, rpaduk agunadbaTHoro npoiecca.

7.  Omnpenenenne Cp / Cy MeTOIOM aarabaTHOTO pacIIUPEHUs (X0 paboThI).

8. Uro Ha3bIBaeTcs BonHOM? Kak oOpasyercst cTosuasi BOJIHA, €€ OCOOEHHOCTH.

9. Yro Ha3bIBACTCS JJTUHOW BOJIHBI?

10. Yro takoe pe3oHaHC? YClIOBHE HACTYIUIEHHS pE30HAHCA B TPYOE C BO3IyXOM.
11. Yro nasmiBaercs ckopocThio 3ByKa? IlmoTtHocThiO (rasa), naBieHuem? CoOOTHOILEHHE
MEXy HUMH.
12. BeBoj pacuetHoOU (opMyItbl utst Y. MeTOMKa SKCIIEPUMEHTA 0 OTPEICICHHUIO .
JlaGopaTopuas padora Ne 2. [IpoBepka ra3oBbIX 3aKOHOB

1. Muxkpo- 1 MakporapaMeTpbl, XapaKTepHU3YIOLIe COCTossHuE ra3a. X ¢pu3zndeckuit cMbICI.

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

3. BoiBojx ypaBaenus Knaneiipona-MeneneeBa u3 ocHoBHoro ypasHeHust MKT razos.

4. Tepmuueckuil ko3 PUIMEHT AaBieHUs, KO3PPHUIHMEHT 00BEMHOT0 pacIupPEHUs ra30B.

5. OObscHeHue Tra3oBbIX 3akOHOB ¢ Touku 3peHMss MKT ra3os. BbsiBox 3akoHOB
M30MpolLIecCOB U3 ypaBHeHus Knaneiipona-Menpaeneesa.

6. ®usuyeckuili CMbICI YHUBEPCAIBHOM ra30BOi MOCTOSHHOM.

7. 3akoH JlampTOHA.

8. Xon paboThl, 00bICHEHHE BCEX ATAIOB, PE3YIbTATHI, BBIBO/IbI, TOTPEIIHOCTH.

Jladoparopnasi padora Ne 3 (a, 6). U3MeHeHMe arperaTHbIX COCTOSIHUI
UYro Ha3biBaeTcsa (pa3oBbIM Mepexoj oM InepBoro poaa? Buisl (azoBeIX mepexoioB MepBOro
pona. O0bsicHUTH MexaHu3M (pa3oBbIX nepexoaos ¢ Touku 3peHust MKT crpoenus BemiecTsa.
Yro Takoe TeruioTa pazoBoro nepexonaa’?
Uto Ha3bpIBaeTcd ynedbHOW TeminoTol maBieHus? Ha dro pacxomyercss sta Tteruiora?
Enunanns! usmepenns. YTo NpoucxXoauT ¢ HEW IPU OTBEPJEBAHUU BelleCcTBa?
UTto Ha3bpIBaeTCs yEIbHON MOJIIPHOM TEIIOTOM mapoobpazoanus? Ha uto pacxomayercs 3ta
teriora? EnuHunel namepenus. Uto npoucxXoauT ¢ HEW NpU KOHIEHCAIMH BELECTBA?
B uem 3akmrouaercss mpouecc cyomuManuu (Bo3roHkH)? UTo Takoe yaenbpHas TEIuioTa
cyOomumanuun?
Uem oTnnyaroTcs rpadyKy IJIaBJICHUS U OTBEPACBAHMS KPUCTAJUIMYECKUX U aMOP(HBIX Tem?
[Touemy?
3aBUCHUMOCTh  TemmepaTypsl  (a3oBoro  mepexona OT  JaBjieHHs.  YpaBHEHHE
Kunaneiipona-Knay3uyca.
Huarpamma coctosiHuid. TpoitHas Touka.
CocraBieHrne ypaBHEHHUs TeIJIOBOrO OamaHca UIsl ONpPEACNCHHUS YAENbHOM TEeIUIOThI



N

4.

oo

U1aBJIeHNs (TapooOpa3oBaHusl) KATIOPUMETPHUECKUM CITIOCOOOM.
JlaGoparopnas padora Ne 4. Onpenesienue ko3ppuuneHTa TeNJI0BOro pacumpeHust
TBePAbIX TeJl
O0bscHenre Ko PHUIMEeHTa TETUIOBOTO paciiupeHust ¢ Touku 3penuss MKT.
3aBHCUMOCTh OOBEMHBIX M JIMHEHHBIX Pa3MEPOB TBEP/BIX TEJ U KHUIKOCTU OT TEMIIEPATYPHI.
Ouznyeckuii cmpicn kodpduireHTa 00beMHOr0 U JUHEHHOro pacimupeHus. CBsi3b MEXIY

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

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

TeMIIepaTyphI.
MeTtoauka onpezeneHus Ko3QphuIueHTa JMHEHHOr0 pacuInpeHus.

How

o

BriBog popmyisl 1t onpesnenenus ko3 duimenta 00beMHOTO pacIMpeHus )KUAKOCTH.
JlaGoparopuas padora NeS. OnpenesieHue yaeabHON TENI10eMKOCTH

1. TlonsTHe TEmIOEMKOCTHU TeN. Y IeJbHas TEIJIOEMKOCTh. EIMHULIBI U3MEpEHUS.

2. Uro Takoe MOJIb BelecTBa. 3aKOH ABOTapo.

3. Uucno cremeHeir cBOOOIBI MOJEKYJIBl TBEpAOTOo Teia. TeopemMa O paBHOMEPHOM
pacrpeieieHuu SHEPTUU M0 CTEeTEeHIM cBOOO0Abl. BHyTpeHHss sHeprus 1 Moust TBEpaoro
Tena.

MousipHast TEIIIOEMKOCTb.

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

6. BrBog dopmyn uist onpeneneHust yAeIbHON TEINIOEMKOCTH KHUIKOCTH M TBEPAOro Teia

(YpaBHEHHE TEIUIOBOTO OanaHca).

7. YcTpolcTBO, IPUHIMIT ISHCTBUS U Ha3HAUYEHUE KAJIOPUMETpa.
JlabopaTopnasi padora Ne 6. Onpenesienne KO3(PGUINEHTA TENJIONPOBOIHOCTH

OO0BbsicCHEeHNE TEIUIONPOBOIHOCTH KUAKOCTEN U Ta30B ¢ TOUKHU 3peHust MKT.

®opmyna Oypre. Ousznueckuid cMbICT K0P GUIIUEHTa TETIONPOBOJHOCTH. EIUHUIIBI

u3MepeHus. Uto Takoe rpaJueHT TeMIeparypbl?
3. 3aBucuMOCTh KO3 GUIIMEHTA TEIUIONPOBOAHOCTH Ta30B OT TEMIEPATYPHI U JTaBICHHUS.

Oco0eHHOCTH MeXaHM3Ma TEIIONPOBOJHOCTH TBEPABIX Tell. DOHOHBI.

BeiBog gopmyibl 11 onpeneneHus Ko3(p@uineHTa TemIonpoBOAHOCTH U 00bsCHEHNE
METOJUKHU 3KcrepuMeHTa. Kak ompenensioT Ha NpakTUKE KOJWYECTBO IEpelaHHOM
TEIMJIOTHI U TPAJUEHT TEMIIEPaTyphl?

JlabopaTopnas padora Ne 7 (a, 0) Onpenesienue k03¢ GuIHeHTa TOBEPXHOCTHOTO
HATSKEHUSI.

Crpoenue xuakocteit ¢ Touku 3pennss MKT.

IToBEpXHOCTHBIN CIIOM, CHUJIBI MOBEPXHOCTHOTO HATSKEHUS, DHEPIHSl MOBEPXHOCTHOIO
cinost. Koo puimeHT noBepXHOCTHOTO HATSKEHUS (J1Ba ONpeiesieHus).

3. JlaBneHue moJl UCKPUBJICHHOM moBepXHOCThIO. Dopmymna Jlamnaca.
4. CmauuBaeMOCTb, KalUJUIAPHBIE SBJICHUS.
5. Merons! onpenenenus ko3hUIMeHTa TOBEPXHOCTHOTO HATSXKEHUS, X0/ PAOOTHI.
JlaGoparopuasi padora Ne 9. OnpenesieHue BJIAKHOCTH BO3AyXa

OOBsicHeHHEe NPOLIECCOB HCMapeHuss u KoHaeHcauuu ¢ Touku 3penuss MKT. Mcnapenue 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 OTHOCHTEIBHOW BIQKHOCTH TIPH IOMOIIU
rurpomerpa JlamOpexta. YCTpOWCTBO M NPUHLMIT JEHCTBUS BOJOCSHOTO THTPOMETpA MU
ncuxpomMerpa ABrycra.
Onpenenenne aOCOTOTHON M OTHOCUTEIBHOM BIQXKHOCTHU MPHU MIOMOIIH 3TUX IPHOOPOB.
3HaueHue BIAXKHOCTU U CIIOCOOBI €€ OnpeiesieHusI.

Jlaboparopnas padora Ne 10. Onpenesienue nocrosuHoi boabnumana
1. Ocuosusie nonoxenuss 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, crnocoObl ONpeneNeHus Yuclia MOJIEKYJ B IIPOM3BOJIBHON 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 BO3yXa

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

2. BuyrtpeHHee TpeHHE B KHAKOCTSIX M ra3ax. BeiBoj (¢opmysbl st JUIMHBI CBOOOIHOTO
npo0era.

3. 3akon Heroorona s cunbl Bs3koro TpeHus. OT dYero 3aBUCHUT KOI(Q(OUIMEHT
BHYTPEHHETO TPEHUS?

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

Jlaboparopnasi padora Ne 13. Onpene/jieHue M3MeHeHHUs FHTPONIMH NP HATPEBAHHUU U

IVIABJICHHH 0J10BA

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

VY nenbHble (MOJIIPHBIE) TEIUIOTHI TUIABJIEHUS U KPUCTAILIN3ALINH.

JnarpaMmma cocTtostHus cucTeMBI. TpoliHas ToYKa.

[Tonsitue suTponuu. M3MeHeHue SHTPONUN B 0OpaTUMBIX U HEOOPATHMBIX Ipolieccax.

Hepasenctso Knaysuyca.

5. CraTucTU4ecKkuil CMBICI 3HTPONHUU M €€ CBOMCTBA, CBSI3b DHTPOIUU U BEPOSTHOCTH.
®opmyna bonbumana.

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

P

AJIEKTPUYECTBO U MATHETH3M
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. TlpuHIHMI CyNepIO3UIIH.
4. Yto Ha3bIBaeTCS JUHUEH HANPsHKEHHOCTH? MOTYT JTM OHU IepeceKaThes?
5. Uro Ha3pIBaeTCs MOTOKOM HampsbkeHHocTu? Kak ¢ MOMOUIbI0 CHIIOBBIX JIMHUH

n300paXkaTh MEKTPOCTATUYECKOE T10JI€ CUCTEMBI 3apsii0B?

6. Uro HaspIBaeTcs MOTEHIMAIOM JJIEKTpHueckoro mois? PasHocte moreHmmanoB. Kak
CBSI3aH IMOTEHIHal ¢ paboTOH MO MepeMEelIeHUIO 3J1. 3apsja B 3JIEKTPUUYECKOM IIOJe.
Enunuiel u3smepenus noTeHuuana.

7. Uro Ha3bIBaeTCAd SKBUIIOTEHIMAIBHON MOBEpXHOCTHIO? Kak MIyT CHIIOBBIE JIMHUH IO
OTHONIIEHHIO K OKBUIOTEHUUAIbHBIM MOBepXHOCTsAM? KakoBa cCBsi3pb  Mexnay
HaAIPSHKEHHOCTHIO M TOTEHIIMAIIOM?

8. Kak u s gero BKIrO9aeTcs peoxopa?

9. TMouemy Ui TOCTPOCHHS SKBUIOTEHIMAJIBHBIX TOBEPXHOCTEH, JIMHUHA HCIONB3YIOT B
LETIN TaJIbBAaHOMETP?

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

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

2. Yro Ha3bIBaeTCs KOJeOATEIbHBIM KOHTYPOM?

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



OT 4ero 3aBUCHUT IEKTPOEMKOCTD IIJIOCKOI0 KOHAEHcaTopa?
Uto Takoe pe30HaHC HANPSKEHUN?
Kakoro tuna KoHJieHCaTOp UCHOJB3yeTCs B paboTe?
KakoBa posib 3ByKOBOT0O reHepaTopa, UCI0JIb3yeMOro B padbote?
B 4em 3akiogaercss METO1 ONIpeieNieHus € B JaHHOM pabore?
JlaGoparopnas padora Ne3. OnpenesieHue eMKOCTH KOH/I€HCATOPOB.
Uto Ha3bIBaeTCs 3JIEKTPOEMKOCThIO PoBOAHUKA? OT uero oHa 3aBUCUT? EnuHUIIBI
U3MEpEHUsl.
Uro Takoe koHaeHcaTop? Buibl KOHIEHCATOPOB. DIEKTPOEMKOCTh KOH/IEHCATOPOB.
CoenuHeHHs KOHIEHCATOPOB.
3akonsl Kupxroga.
[Tpumenenue 3akoHoB Kupxroga k 00bICHEHHIO CXEMbI MOCTA.
EMKOCTHOE COIpOTHBIIEHUE.
YeM oTiIMYaeTCs cXeMa MOCTa Y MHCTOHA OT CXEMBbl, UCII0JIb3yEeMON B TaHHOM padoTe?
[Touemy?
8. Uro Takoe Mara3uH eMKOCTei?
9. Meronp! onpeneneHus IEKTPOSMKOCTH KOHASHCATOPA.
JlaGoparopnas pabora Ne 4. U3mepeHne cOonpoTHBJIEHNI.
1. Yro Takoe conpoTHuBieHHE PpoBOAHKKA? YeM oHO 00ycioBieHo? UTo Takoe yJelbHOe
compoTtuBienue? Enunulisl uamepeHus.
CoenuHeHNE CONPOTUBIICHUH.
3akoH OMa JJid yyacTKa LEeMH.
3akonsl Kupxroga u ux npuMeHeHHe.
Moct YunctoHa. [Iouemy ranpBaHOMETp MOXKET TMOKa3bIBaTh 07?7
MeTtobl onpeieNneHrs CONPOTUBIIEHUS TPOBOAHUKA.
Yro takoe aBomerp? Kak ¢ HuM paborats? OMmeTp.
Kak npu uzmepennu nonyuuTs Haubosee o0l pe3ynprar?
JlaboparopHasi padora Ne 5. U3yuyeHue 3aBUCMMOCTH CONIPOTHBJICHUH OT
TeMIlepaTypsbl.
Yrto Takoe CONnpOTUBIIEHUE U IPOBOIUMOCTH?
2. Kax m mouemy 3aBHCHUT CONPOTHBIIEHHE METAIJIOB OT Temrieparypsl? TemmepaTypHBIi
KO3 PHUIHEHT.
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3. DOmnektponuThuyeckas aucconuanms. Tok B anekrponutax. OT 4ero 3aBUCUT
IIPOBOAMMOCTB JIEKTPOJIUTA?
4. Kak 1 moyemy 3aBUCHUT COIPOTUBIIEHUE JIEKTPOIUTA OT TEMIIEPATYpPhI?

5. 3oHHas Teopus NPOBOJUMOCTH MOJTYIPOBOIHUKOB.
6. Kaxk u mouemy MeHSETCSl COPOTHBIICHHE TTOTYITPOBOTHIUKOB ITPH HATPEBAHUN?
Jlaboparopnasi padora Ne 6. Pacuer mryHTa v 1060aBOYHOI0 CONPOTUBJICHHUS.
1. IlocnenoBatenbHOE U MapalieIbHOE COETMHEHUE MPOBOJHUKOB. MeETOIbI pacuera CII0KHBIX
cXeM (METOJ 3B€3/1bl U TPEYTOJIbHUKA).
2. Urto Ttakoe rampBaHoMeTp? Ilouemy rajibBaHOMETP MOKHO HCIIOJIB30BaTh W B KadyeCTBE
amIepMeTrpa U B kauecTBe BosbTMeTpa? Kak 3170 MOXHO caenaTs?
3. Urto Ha3pIBaeTCs MOCTOSHHON rambBaHoMeTpa? UYTo Ha3bpIBaeTCS YyBCTBUTEIHHOCTHIO
rajibBaHomeTpa?
4. Pacuer myHTa U 106aBOYHOTO CONPOTUBIIEHHUS], B YEM COCTOUT UX POJIb?
5. UTo 3HAYUT NPOrPaayUpoOBaTh U3MEPUTEIBHBIN TPUOOpP (aMIepMeTp, BOILTMETP)?
6. Uto 03HA4YaIOT 3amucH Ha IIKajae mpudopoB?
7. KakoB NpUHIMI JEHCTBUS MarHUTO-3JIEKTPUUECKUX CUCTEM?
8. BxiroueHue peocrtata B KaYeCTBE MOTEHIIMOMETPA.
9. Yto Takoe Mara3uHbl COIIPOTHUBIIECHUI?
JlabGoparopnas padora Ne 7. Onpenesnenue J/1C pa3jiu4HbIMU MeTOJAMU.
1. Kakue cuibl Ha3pIBatOTCSI CTOPOHHUMU?
2. Yro HazwmiBaercs D/(C?
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10.
11.
12.
13.

3akon OMa 11t 3aMKHYTOM LEMH.
UYto Ha3bpIBaeTCA HUPKYJSALUEH BEKTOpa HAPSHXKEHHOCTHU AJIEKTPUUYECKOTO MOJIS.
3akonsl Kupxroga.
B yewm 3akitogaercs MeTo1 KOMIIEHCAITHH.
Meroast uzmepenns S1C.
JlabGoparopuas padora Ne 8. Onpenesienune tepmo/IC.
1. Tlouemy B MecTe KOHTaKTa ABYX MPOBOJHHMKOB 00pa3yercsi pa3HOCTh moteHuanos? 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 wm nuddepennmansras IJ1C? Moxer 11 B nienu
ObITH OOJBIION TOK 3a cueT TOJIC.
3akoH Bounbra.
3apucur a1 kod3pdumment 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
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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 HaChIIEHUs?

5. Uro Ha3pIBaeTCid CTAaTUYECKOW CETOYHON XapakTepucTukod Jmamnbl? UYro Takoe
MOTEHLINAN 3alIMPaHUs JIaMIIbI?

6. OOBICHUTH MPUYMHY W XOJ HM3MEHEHHsS CETOYHOTO TOKAa C YBEIMYECHHEM Ha CETKe
II0JIO’KUTEIBHOIO TOTEHIIANA.

7.  OOBICHUTH NPUUUHY OJTHOCTOPOHHEN IPOBOAMMOCTH 3J1.JIAMIIBL.

8. Bxirouenue peocTara B KaueCTBE MOTEHIIHOMETPA.

9. Bxuirouenue 3-X MONIOCHOTO MEPEKITIOYATENS JUII 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. MOXHO JI¥ YBEIMYUTH TOK HACKIIICHUS?
JlabopaTopnasi padora Ne 10. CHsiTHe XapaKTePUCTHKH MOJYNIPOBOAHHKOBOIO THOAA U
u3MepeHune
K03(PpuumenTa ycujieHus1 TpPaH3UCTOPA.
Kakue Tena Ha3pIBatOTCS MOITYIPOBOIHUKOBBIMU?
Yem oTiinyaeTcs MOJIYIPOBOJHHUK II-TUIIA OT IPOBOJHUKA?
Kaxkas mpoBoaMMOCTh Ha3bIBA€TCSI MPOBOAUMOCTBIO P-THUIA?
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 npsiMmoe u oOpatHoe Hamnpspkenue? [Ipsmoit u oOpaTHBIN TOK?
UYro Ha3bpIBaeTCs BOJIBTAMIIEPHON XapaKTEPUCTUKON Aroaa?
J{nst 9ero ciny>KuT MOTYyNPOBOIHUKOBBINA TUO?
Kak onpenensiercss  ko3¢puumeHT ycunenus tpuoaa?
BxrodeHne peocrtara Kak HOTEHIIMOMETpaA.
Bxurouenne 3-X MOTIOCHOTO MEPEKII0YATENs Il U3MEHEHUS HAlIpaBJICHUsI TOKA B LETIH.
JlaGoparopHnas padora Ne 11. OnpenesieHue ropu3oHTAILHOM COCTABJIAIOLIEH



HANPSZKEHHOCTH MATHUTHOTIO 110JIs1 3eMUIH.

Yrto Ha3bIBaE€TCS CUJIOBOM JIMHUEN MAarHUTHOTO MOJIS?

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 WIIHM 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 ko3gpPpuuneHTa CAMOMHAYKIMN KATYIIKH.

1.  Yto Ha3bIBaeTCs MHIYKTUBHOCTHIO MPOBOIHUKA? EAMHUIIBI U3MEPEHUS.
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2. Tlouemy KaTymKa OKa3bIBaeT pa3HOE CONPOTHUBICHHE IOCTOSSHHOMY 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 UHAYKTUBHOCTH KaTYIITKN?

9. Kak perynupyercs HanpsHKSHHUE B TETTH?

OIITHUKA

JlabopaTopnasi paGora 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: XpoMaTH4eckas, chepruyeckas, Koma, aCTUTMaTHU3M.

JlabopaTopnasi paGora Ne 4,4a

1. 3akoHBl OTpakeHHs U TperomyieHus cBeTa. DPuznyeckuid CcMbICT aOCONIOTHOIO U
OTHOCHUTEJIBHOTO TMOKA3aTeNs IPEIOMIIEHUS CPEBI.
2. SIBneHue NOJIHOTO BHYTPEHHETO OTPAKEHUS.
3. Xon nmyde yepe3 MI0CKO MapajuIebHYIO INIACTUHKY U IPU3MY.
4. XoJ ny4yell 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 d4em cocroutr sBrenue uHTephepeHunn? YCIOBHE TIONYYCHHS yCTOWYUBOU
UHTEpPEPEeHIIMOHHON KapTHHBI. KOrepeHTHOCTh MICTOUHUKOB.
2. YcnoBus HaOmOAeHHs Max u Min mpu uaTepdepeHnnun aByx tyueit AL, AD.
3. CnocoObl Habmomenus: uHTepdepenunu: onbiT FOHra, Ounpuszma u Ouszepkana Ppenerns,
Merton JInoiina (c mocTpoeHHEM X0/1a JIy9e 1 MHUMBIX HCTOYHUKOB).
4. MetoauKa OnpeieieHus ATMHBI CBETOBOM BOJHBI P TOMOIIN OUITPU3MBI.

JlaGoparopHasi padora Ne 6.



1. B ueM coCTOSAT sIBIIEHHE U YCIOBUE UHTEP(EPEHIINN CBETOBBIX BOJIH?
2. VcnoBus Max ¥ MiN npu uHTEpPEPEHIMN ABYX TyUEH.
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 penieTky (PUCYHOK).
4. OnpeneneHue A Mpy MOMOIIU TU(DPAKIIMOHHON PEIICTKH.
JladbopaTopHnas padora Ne 8.
1. EcTecTBeHHbII 1 MONSIpU30BaHHbINi cBeT. CIIOCOOBI MOMyUeHUs TOJISPU30BAHHOTO CBETA.
2. BpaiieHnue mi0CcKoCTH NOJIspU3allMi ONTUYECKH aKTUBHBIMU BEILIECTBAMU. YTO0JI 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. CriekTpainbHasi 1 MHTErpajbHasl, H3ly4aTebHas U rnoriomarenbHas criocoonoctH (E., Ay, Ry).
3. 3akon Kupxroda.
4. ITonatue aGCOIIOTHO YEPHOTO TeJa.
5. 3aKOHBI TEIUIOBOTO M3NydeHHs abcomtoTHO yepHoro Tena: Credana-bonbimana n Buna.
M3MeHeHune 1iBeTa Tel IpY 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. YpasHenue DifHiuTeitHa 11t porosaddexra. [nuHHoBoHOBAs TpaHuia 11t poTodddexra.
3. BakyymHbI# (OTO31€MEHT. Y CTPONUCTBO U BKJIIOUEHHE B IIETIb.
4. BonpTamnepHasi XxapaKTepUCTHKa (OTOIEMEHTA.
5. OOBsicHEHUE pe3yabTaTOB SKCIIEPUMEHTA HAa OCHOBE 3aKOHOB (hoTod(PdeKTa.
JlaGoparopHasi padora Nel2.
1. OHeprus cBeroBbIX BoJH. [loTok 3Heprun. InoTHOCTH OTOKA SHEPrUK. BekTop YMoBa.
2. CeeroBoyt notok. KpuBas BUIHOCTH. EMHALIBI M3MEPEHUS], COOTHOLLIEHUE MEXY 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.
JlaboparopHasi padora Ne 14.
1. Mucnepcus cBeTa, AUCIEPCUOHHBIN CIIEKTP. X0/ JIydel B IpU3Me ( pPUCYHOK).
2. Cnekrtpockor. X0/ Jy4el B CHEKTPOCKOTIE.
3. CrieKTphl UCITyCKaHUs U CIIEKTPBI MOrjoueHus. JInHeiiuaTele 1, CIUIOMIHBIE U II0JI0CATHIE
CHEKTpPHI. Y CIOBHUS UX HAOIIOICHUSI.
4. CnexTpanpHblid aHanu3. /{11 yero CHUMAarOT rpalupOBOYHYIO KPUBYIO CIIEKTPOCKOIIA.



5. V3nyudeHue u noriomeHne cBera aroMoM. OOBbsICHEHHE TIPOUCXOXKICHUS THHEHYaThIX

CIIEKTPOB M CTPYKTYPHI CIIEKTpa U3Iy4eHHsI aToMa Boopoa 1o 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.
OU3NKA ATOMHOT'O AAPA U DJIEMEHTAPHbBIX YACTHUI]
JIABOPATOPHAS PABOTA Ne 2
OIIPEJEJIEHUE MMOCTOSHHOM IJIAHKA METOJIOM
SAJEPKUBAIOIIEI'O IOTEHIIHUAJIA IVIA  ®OTO2JIEMEHTOB

1. OOBSICHUTH MEXaHU3M 00pa30BaHUs CIICKTPOB U3ITYUCHHUSI HA TPUMEPE CIIEKTpa aTOMapHOTO
BOZOpOJA.
2. CexTpbl BOZOPOAONOI00HBIX aTOMOB.
3. B yem 3aknrouaercs mpaBuiio otoopa?
4. B uem 3akimovaercs siBjaeHue hororddexra? Buemnnii u BHyTpeHHu# (otodddexr. 3akon
OuHmreitHa 11 porodddexra.
5. YcTpoiicTBo poTOrMEeMEHTOB. ByIeT 11 TOK HACHIIIIEHUs Y Ta30HAMOTHEHHBIX ()OTOIJIEMEHTOB?
6. Kak onpenensitor B pabore nocrosHHyto [lnanka? Kak onpenenuts paboTy BbIXxona (eciu
M3BECTHBI 33/1€PKUBAIOIINE PA3HOCTH MOTEHIIMAJIOB JUIsl pa3HbIX 4acToT)?
7. YCTpOUCTBO U NPUHIUII JEHCTBUS MOHOXPOMATOPA.
8. O1eHka NorpenrHocTel N3MEpEeHHUsL.

JIABOPATOPHAS PABOTA Ne 3

MN3YYEHUE CIIEKTPA BOAOPOJA C ITIOMOLIBIO
MOHOXPOMATOPA

1. Haueptuth Mozaens aToma renust. Uto npeacrapisieT u3 ce0s JBax/1bl HOHU3UPOBAHHBIN aTOM
renus?
2. Monens atoma Pesepdopna. Kakre oCHOBHBIE OIBITHI MOATBEPHKIAIOT CYIIIECTBOBAHUE aToMa?
3. C KaKuM YCKOPEHHEM JIEKTPOH JIBUIKETCS] BOKPYT sapa?
4. Ilouemy HETIPEPHIBHO U3TYYAIOUINI aTOM COTJIAaCHO KJIACCUYECKOM TEOPHH AJIEKTPOIMHAMUKU
JOJDKEH ynacThb Ha aapo? Kak o6xonut sty TpynHocTs Teopust bopa?
5. CdopmymupoBate moctynatel bopa. Kakumm skcnepuMeHTaTIbHBIMEA  (aKTOpamMu
MOATBEPKIAI0TCS OocTynatel bopa?
6. PaccunTtaTrh moTeHIIMATBHYIO U TIOJHYIO YHEPTUH BOJOPOAOIIOJ00HOTO 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 nporpagyupoBaTh CIIEKTPOCKOI?

JIABOPATOPHAS PABOTA Ne 6

OIIPEJAEJIEHUE COAEP/KAHUSA KAJIUA B COJISIX
PAJJIMOMETPUYECKUM METOAOM

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



4. Yto noHMMaeTcs NoJ paguoakTUBHBIM pacragom?
5. Buzibl painoakTUBHOTO pacraja, IpaBuila CMEILEHHs.
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. I1I1puHa rimaBHOro MakcumMyMma.
[Toka3arb Ha pHCYHKax M rpaduKke H3MEHEHUS HMHTEHCHBHOCTH BBILICIIIETO CBETa OT
pPacCTOSHUS 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, paccKka3aTb O METOAUKE U3MEPEHHH.
JIABOPATOPHAS PABOTA Ne 8
OIIPEJIEJIEHUE IIAPUHBI 3AITPEILIEHHOM 30HBI
MMOJYINPOBOJIHUKOB
. CTpoeHne aTomMa. DHEPreTH4eCcKUe YpOBHU aTOMOB.
. KBanrtoBsle uncna. Ux pusnueckuii cMpIciI.
. [IpyHIMI 3aM0IHEHNS] SHEPTETUYECKUX YPOBHEN aTOMOB.
. 30HHAas CTPYKTypa SHEPreTUUECKUX YPOBHEN TBEPJIbIX TEJl.
. UeM oTIIM4aroTCsl MOIYIPOBOAHUKHN OT METAJUIOB U IUDJIEKTPUKOB?
. 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. Yro Takoe Tepmope3uctop?

O 01N DN B W~

ATOMHASA PU3UKA.
OU3NKA ATOMHOT O AAPA U DJIEMEHTAPHbBIX YACTHI]

Bonpocs! kookBuyma 1.
1. IIpenmer u 3amauu pazzaena «Pu3nka aroma u apar.

2. ATOMHO-MOJIEKYJSIPHBIE MacCIITaOBbI.

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. JluHen4atslil CrIeKTp aToMa BOJOPO/A.

8. Tlocrynatst bopa.

9. OmnbiTel @panka u ['epra.

10. KopmyckynsipHO-BOJTHOBO# JTyainu3M CBOWCTB BEIICCTRA.

11. Boansl ae bpoilsig 1 HEKOTOPBIE UX CBOMCTBA.

12. CooTHOIIEHNE HEOTIPEIETICHHOCTEH.

13. BonHoBas ()yHKIMS U €€ CTATUCTUYECKUI CMBICIT.
Bonpocskl ko/u10KBHYMA 2.



1. BonHoBas (GyHKIMS U €€ CTATUCTUYECKUIN CMBICIT.
2. IInoTHOCTH BEpOATHOCTH. YCIIOBHME HOPMHMPOBKHM BeposTHocTe. IlpuHiun

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

BBICOKMMM «CTEHKaMM.
7. JIMHEWHBINA TapMOHUYECKHN OCIMJUISTOP B KBAHTOBOW MEXaHHKE.
8. ATOM BOJIOpOJa B KBAHTOBOW MEXaHHKE.
9. Pacmierienue ciekTpaibHbIX JTHHUHN. DddexTr 3eemana u [lltapka.
10. Cnektp atoma Bogoposa. [Ipasuio orbopa.
11. Cnun snextpoHa. CHMHOBOE KBAHTOBOE YHCIIO.
12. IlpuHIMI HEPA3TUIUMOCTH TOXKIECTBEHHBIX YacThll. DepMUOHBI U OO30HEI.
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
COCTOSIHUSAX?

4) CKOJIbKO 3JIEMEHTOB MOXET OBITh B aroMe, y KOTOPOrO B OCHOBHOM COCTOSHHH
3amonHeHsl K- u L-o6omouku, 3S-mogo0onouka U JBa 3JEKTpOHA B 3P-1moao00iIouke?
UYro 310 32 aTOM?

5) B 4em oTiIMYHE KBAHTOBO-MEXaHHMYECKOTO U KIACCHYECKOTO OMUCAHHS TapMOHUYECKOTO
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
ocuusitopa?

10) B yem oTin4re MOHUMaHHS TPUYMHHOCTH B KJIACCUYECKON M KBaHTOBOW MEXaHUKe?

11) KakoBa HaWMeEHbIIass HSHEPTUsl YACTUIBl B «IIOTCHIMAIBHOW sME» C OSCKOHEYHO
BBICOKHMH «CTEHKaMU»?

12) TToueMy KBaHTOBasi MEXaHUKA SIBIISICTCS CTATHCTHYECKOM Teopueii?

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

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

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

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

17) KakoBsl Bo3MoxHbIe 3HaYeHus | 1 ml mis rmaBHOro xBanToBOrO umcia N=5? CKOJIbKO
Pa3JIMYHBIX COCTOSIHUM COOTBETCTBYET n=47

18) bosbilie WM MEHbBIIIE DHEPTUS YACTHIIBI, HAXOMISIICHCS B «IIOTCHIUAIBHON sIME» C
0ECKOHEYHO BBICOKUMH «CTEHKAMU», B COCTOSIHUU C N=3 MO CPaBHEHHUIO C COCTOSTHUEM
n=1? Bo ckonbKko paz?



e

IIepeueHb TEM VI KyPCOBO¥ 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.

JluHamuKa OJUHOYHOM KAaIljii B Ta30BOM MOTOKE.

Dddext Xomra u ero npuMeHEHHE.

Hucniepcus ceera.

AcTtepouiHas ONacCHOCTb. AHAIU3 MyTEW 3alUTHI.

Wznyuenue u criekTpbl. CrieKTpaIbHbBIN aHAU3.

DIIEKTPONPOBOTHOCTH MATEPHUAIIOB.

IToTeHMOMETPUYECKUI METOT UCCIIEAOBAHMS CPELL.

Kunxoctu. [ToBepxHOCTHOE HATSKEHHE.

H3mepeHne TUaNeKTpUYecKoi MPOHNUIIAEMOCTH KOMIIO3UTHBIX MaTepPHAIIOB.
Pacuer auanekTpudeckoi MpOHUIIAEMOCTH KOMITO3UTHBIX MAaTEpUAJIOB.
[Tormomienue 3MeKTPOMArHUTHBIX BOJIH CIIOMCTBIMU CPEJIaMHU.

Peanusanus metoa marpuil ieperoca B Maple.

MonenupoBanue B3aUMOACUCTBHSI JJIEKTPOMArHUTHOW BOJHBI C KOMIIO3UTHBIM

MaTEepHAIOM.

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

26

Du3nyecKue OCHOBBI U BO3MOKHOCTH METO/1a PEHTT€HOCTPYKTYPHOTO aHaN3a.
du3nuecKre OCHOBBI U BO3MOXHOCTH CHEKTPOPOTOMETPUIECKOTO METO 1A aHAJIH3a.
®du3nyecKrue OCHOBBI M BO3MOKHOCTH METOJIa PEHTTCHOCIIEKTPAIIBHOTO ~ aHAIIH3a.
Marnerokanopuaeckuii 3 HeKT.

TennooOMeH npu KaneabHOM KOHICHCAIINH TMapa.

MeTto1b1 HHTEHCU(UKAIIUN TTPOIECCOB TEIIO0OMEHA.

TemooOMeH npu (ha30BbIX MEpexoiax.

CMmeniaHHbIN TETIO0OMEH.

. leeKThl KpHUCTALTMICCKUX CTPYKTYp. Tomonorumueckne IePeKThl B YIIEPOIHBIX

MaTepHualiax.

27
28
29

. Meroas!l nccnenoBaHus CTPYKTYpPBbI YTIIEPOIHBIX MATEPUATIOB.
. CBepX1IpoBOAUMOCTb: UCTOPHUS, TPOOIIEMBI, IEPCTIEKTUBHI.
. 3aKoH OanaHca SHTPOIHH.



Hpuiioxenne 2

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

a) [lnanupyembie pe3yJbTAaThl 00yUYeHHS U OLlEHOYHbIE CPEACTBA ISl POBEACHUS NMPOMEKYTOUHON aTTecTAlUM:

CtpyKTypHBII
JJIEMEHT

KOMIICTCHI N

[Tnanupyemble pe3yiabTaThl O0yYeHHS

O1neHOYHBIC CPEACTBA

OIIK-1 CnocobeH npuMEHSTh €CTECTBEHHOHAYYHBIE U OOIIEHHKEHEPHbIE 3HAaHUS, METO/Ibl MATEMAaTHYECKOTO aHAJIN3a M MOJICIMPOBAHUS B 00JIaCTH

npodeccCHoHABEHON IeATEIBHOCTH

OIIK-1.1

Hcnone3yer €CTECTBEHHOHAYYHbIC u
OOIIeHH)KEHEPHbIE 3HAHHS [UIsl PEIICHUs
BOIIPOCOB B npodeccnoHanbHOM
JeSITeNIbHOCTH

OIIK-1.2

[Ipumenser MeToAbl  MaTEMATHYECKOTO
aHaJlM3a ¥ MOJICTMPOBAHUS I YIIPABICHUS
MIPOU3BOJICTBOM u
nonurpaduueckoi u

MPOAYKLIHH

KauyeCTBOM
YIIAKOBOYHOM

OIIK-1.3

T'otoBuT Marepraibl U aHAJIU3UPYET IJIA

COCTaBJICHUS Hay4YHBIX 0030poB,

nyOJIMKanui, OTYETOB

Hepeqenb meopemuuecCKux 60npocos8 K IK3aMeHy:

1.

w

oo

©

10.
11.

12.

13.
14.

Marepuanbnast Touka. Cucrema orcyera. Tpaekropus, UIMHA IyTH, BEKTOP
nepeMenieHus. CKOpocTs.

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

MomenT wuHepuuH. MOMEHT CWIBl. YpaBHEHUE JAUHAMHUKHM BpAILATEIBHOTO
JBUKECHHSI TBEPAOTO Teaa. MOMEHT UMITYJIbCa U 3aKOH €r0 COXPaHEHHUS.

OHeprus, pabora, MouHOCTb. KrHeTHueckas u noTeHualbHasi SHEPrusl.

3aKoH coxpaHeHMs 3Hepruu. Kunerndeckas sHEprus BpallleHUs.

INapmoHnyeckue koaebaHust U UX XapaKTEPUCTUKU. ['apMOHUYECKUN OCIMILIATOP.
[IpyxuHHBIH, pU3nUeCKUil U1 MaTeMaTHYECKUI MasiTHUKH.

3aryxaroliye U BbIHYK/IEHHbIE KOJIEOaHMUsI.

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

[TapameTprl COCTOSHUS TEPMOJUHAMUYECKON CUCTEMBI. 3aKOHBI NEAJIBHOTO ra3a.
VYpaBuenue MenneneeBa-Knaneipona. OcnHoBHoe ypaBHeHue MKT. 3akon
MakcBenia 0 pacpeaeIeHuU MOJIEKYI HEAIBHOIO Ta3a [0 CKOPOCTSM.
Pacnipenenenne bonbiiMana. CpenHee 4YHMCIIO CTOJKHOBEHHUH M CPEIHAS JIMHA
cBOOOAHOTO Mpobera. SIBIeHus nepeHoca.

Uwucno creneneit cBobosl. [lepBoe Hauano TepMoanHaMHUKH. TeMI0eMKOCTb.
[IpumeHeHne nepBOro Havyaga TEPMOJIMHAMUKH K H30mporueccaM. AnadbaTnuecKuit
Y ITOJINTPOIHBIN MPOIECCHI.




CrpyKTypHBII
JJIEMEHT
KOMIIETEHIINH

[Tnaaupyemblie pe3yiabTaThl O0ydeHHS

OneHouHble CpeCTBA

15.
16.
17.

18.

19.

20.
21.
22.
23.

24,

25.
26.

217.
28.
29.
30.

31.
32.
33.
34.

Kpyrogoii npouecc (uuki). O6parumbie 1 HEOOPATUMBIE TPOLIECCHI.

Outponusi. Bropoe nayano repmonrHamuku. [ukn Kapho.

DNEeKTPUYECKU 3apsijl. 3aKOH COXPAHEHUS AIEKTPUUYECKOTOo 3apsiaa. 3akoH Kynona.
HampsxkenHocTs  21ekTpoctarndeckoro  mojs.  [IpuHmmn — cynepro3unuu
AIEKTPOCTATUYECKUX MOJIEH.

Teopema I"aycca JUTSL EKTPOCTATUYECKOTO TOJISL. [Torenuuman
JIeKTpocTarnyeckoro  mois.  CBs3p  HaNpsSOHKEHHOCTM M IOTEHLUana
ANEKTPOCTATUYECKOTO TOJIS.

Tunel gudnexkrpukoB. HanpsbxkeHHOCTs monst B auwdnekTtpuke. IIpoBogHuku B
ANEKTPUUECKOM I10JIE.

DJneKTpuyecKas eMKOCTb YEIUHEHHOro IpoBoiHMKA. KOHIeHCaTophl.

Cuia u motHocTh ToKa. CtopoHHHUE cuiibl. J/{C 1 HanpsKeHHe.

3akoH Oma. ConpOoTUBIIEHHE TPOBOIHUKOB.

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

[lepeMeHHBII TOK Ha Yy4acTKe I€OH, COAEPXKAIIEM pE3UCTOp, KaTyLIKy
MHAYKTUBHOCTH U KOHJEHCAaTop. MOIIHOCTh, BblAEIseMas B LENU IEPEMEHHOTO
TOKa.

MarauTtHoe 1noJje 1 ero xapakrepucTuku. 3akoH buo-Casapa-Jlannaca.

3akoH Amrnepa. JleiicTBME MarHMTHOIO IIOJISI Ha JBIKYIIUNCS 3apsan. SIBieHue
AJIEKTPOMAarHUTHOM MHAYKIUU. 3akoH Dapajes.

WNHaykTuBHOCTE KOHTYpa. CaMOMHIYKIUSA. DHEPTUsl MArHUTHOTO MOJIS.

B3anmnuas uaayknus. Tpanchopmaropsr.

Tok cmemenus. YpasHenust Makcseruia.

DJeKTpOMarHuTHasE BOJIHA U €€ CBOMCTBA. OHEprus, HMIYJAbC U JaBJICHUE
JIEKTPOMAarHUTHON BOJIHBI.

Junamarneruku. [lapamaraetuku. @eppoMarHeTHKH.

OcHoBHbI€ 3aK0HBI ONITUKHU. [TonHOE OTpakeHue.

Tonkue nun3bl. U300pakeHre MpeMeToB ¢ MOMOIIbIO JIUH3.

KorepeHTHOCTh 1 MOHOXPOMAaTUYHOCTh CBETOBBIX BOJH. IHTepdepeHus cBeTa.




CrpyKTypHBII
JJIEMEHT
KOMIIETEHIINH

[Tnaaupyemblie pe3yiabTaThl O0ydeHHS

OneHouHble CpeCTBA

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

45.
46.

47.

48.
49.

50.

51.

52.

53.

Meronsl HabmoneHust uHTEpPepeHunn cBeta. MHTepdepeHuns cBera B TOHKHX
IJICHKaX.

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

Hudpaxius OpeHens Ha KPYIIIOM OTBEPCTUU U JAHCKE.

Hudpaxius Opaynrodpepa Ha OJHOHN 1IeIH U Ha AUPPAKITUOHHON pElIeTKe.
EcrecTBeHHbIN 1 MOMAPU30BaHHBIN CBET. 3aKOH bprocTepa.

JIBoliHOE NydenpenoMiieHue. BpaleHne mioCKOCTH MOJISIPU3ALUY.

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

Buner ¢oroaddexra. 3akonsl BHemHero dorodddexra. YpaBHeHue DHHIITEIHA
it BHETTHETO oTodddekra.

Macca u umnynbc ¢Qotona. JlaBnenue ceta. Dddexkr Komnrona. EnuncTBO
KOPIYCKYJISIPHBIX Y BOJIHOBBIX CBOMCTB JIEKTPOMAarHUTHOT'O U3JTYy4EHHUS.

Monenun atoma Tomcona m Pesepdopma. JIuHeHuaTslii CEKTp atoma BOIOPOAA.
CrexTpaibHbIe CEpUU aToMa BOJIOPO/IA.

[Tocrynarst bopa. OnbiTel @panka u ['epua. Criektp atoma Bozopoza no bopy.
CoorHomenne HeompeneneHHoctedl [eisenOepra. BomHoBas QyHKIusS u ee
CTaTUCTUYECKUIN CMBICI.

VpaBuenne  Illpegunrepa. Yactuma B OZHOMEPHOM  IIPSAMOYTOJIBHOU
«MOTEHIMATBHON sIMe» ¢ OECKOHEYHO BBICOKMMH CTEHKAMHU.

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

Pa3zmep, coctaB u 3apsn aToMHOTo siipa. MaccoBoe M 3apsoBoe uucia. Jledexr
MAaccChl U SHEPIUsl CBSI3U S/1pa.

Snepuble cuibl, UX cBoMcTBAa. KBaHTOBBIM MEXaHHU3M B3aUMOJICHCTBHS HYKJIOHOB B
spe.

KanenbHas 1 0601oueuHast MOJIENH S7Ipa, UX 0COOEHHOCTHU. «Marnueckue ynuciia» u
«Maru4eckue siapay.

PagnoaktuBHOCTh. EcTeCTBEHHas M HCKYCCTBEHHAsl paJAMOAKTUBHOCTb. 3aKOH
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PaaMoOaKTUBHOTO pacnazia. AKTUBHOCTb PaJHOAKTUBHOIO BELLIECTBA.

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

55. bera-pacnan, ero Bunbl. IlpaBuna cmemienus. 3aKOHbI COXPAHEHUS MPU pacraje.
B3aumoneiicTBue 6eta U3ydeHus ¢ BEIIECTBOM.

56. 'amma wu3myuyeHue, ero cBoiicTBa. ['amMMma-CrieKTp paguOaKTHBHOIO 3JIEMEHTA.
B3anmoneiicTBrs raMma U3J1yYEHHS C BELIECTBOM.

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

Ilpumepnuvle npaxmuueckue 3a0auu 011 IK3AMEHA:

1.

Onnopoanblii crepxkeHb Maccod M = 0,5 Kr mojJBelieH Ha TOPU30HTAJIBLHOM OCH,
MPOXOJIAIICH Yepe3 ero BepXHHd KOHEI. B TOUKy, OTCTOSIIYIO OT OCH Ha 2/3 THHBI
CTEpIXKHS, yAapseTcs MyJisi Maccoi m = 6 T, JIeTAIIasi TOPU30HTAIBHO CO CKOPOCTHIO Vo
= 10° m/c, u 3actpeBaet B HeM. ONPeIeuTh CKOPOCTh HIDKHETO KOHIIA CTEPKHS Cpasy
nocie yaapa.

Ha o6on komeca B ¢opme ToHKOro odOpyda mMaccoi M = 0,4 Kr, KOTOpBI MOXKET
BpalaThCsi BOKPYI CBOEH OCH, HAMOTaH LIHYpP, K KOHIy KOTOpPOTO MOJIBEIIECH Ipy3
Maccoit m = 90 r. Ha xakyro BBICOTY OIYCTUTCS Tpy3 uepe3 t = 1 ¢ mocie Havyana
JIBUKEHUSI.

Jlorapudmuueckuii JeKpeMEHT HEKOTOpoW KoseOmomeics cucreMbl A = 0,02.
Omnpenenure, BO CKOJIBKO pa3 YMEHBIIIUTCS SHEPTUsl ATON KojeOaTenbHON CHCTEMBI 32
BpeMsi, COOTBETCTBYIOIIEE 75 MOJIHBIM KOJICOAHUSIM.

B cucreme K' mokoutcs crtepxeHb, coOcTBeHHas anuHa lp koToporo paBHa 1 M.
CrepxeHb PACIONOXKEH TaK, YTO COCTABJISET yroy (po=45° ¢ ockio x'. Ompenenutsb
mmny | crepxkast u yron ¢ B cucteme K, ecnu ckopocts v cucteMbl K' otHOCHTENEHO K
paBHa 0,8 c.

MartepuanbHas Touka Maccoid m = 0,2 Kr coBepiiaeT rapMOHUYECKHe KojaebaHus 1o
3akony X = 0,1 cos (wt/2 - w/4) m. HaliTn MakCUMalIbHYIO MMOTEHIIMATBHYIO YHEPTHIO
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10.

11.

12.

TOYKH.
Ha mouty crouT Tenexka B BUE IJTMHHOM IOCKH, CHAOKEHHOM JIETKUMH Kojiecamu. Ha
OJIHOM KOHIIE IOCKHM CTOMT 4enoBek. Macca uenoBexka M = 60 kr, macca gocku 1= 20
Kkr. C Kakoil CKOPOCThIO M (OTHOCHUTEIBHO T0JIa) OyJIeT JBUTATHCS TEJEKKA, €CIU
YeJIOBEK MOUJIET BJOJb JIOCKU CO CKOPOCTHIO (OTHOCUTENHHO JOCKH) V=1 m/c? Maccoii
KoJiec mpeHeOpeds. TpeHre Bo BTyJIKaxX HE YIYUTHIBATh.

boek cpaitHoro monorta maccoir M;=500 Kr magaer ¢ HEKOTOPOW BHICOTHI Ha CBAIO
maccoii M,=100 xr. Haitru KIIJT " ynapa Goiika, cumras ymap HEyHpyTHM.
M3MeHeHrneM NOTEeHIMAIbHON SHEPTUH CBaW MIPU YIITyOJICHNH ee peHeOpeyb.

I'enuii cmemanu ¢ HeusBeCcTHBIM razoM. [lokazarens aanabarhl MOTYYEHHOW CMECH
okazazncsi paBeH 1,38. CKONBKO aTOMOB COCTABIJISIFOT MOJIEKYJIYy HEM3BECTHOTO rasa
cmecu?

HekoTtopoe KOIMYECTBO TeMs pacHIupseTcss cHadaja aanabaTHYecK, a 3aTeM
n3obapuuecku. KoHeunas temmeparypa raza paBHa HadanbHOW. [lpu agmabatHOM
paciIMpeHHy ra3 coBepiui padotry, pasuyto 4,5 k/x. Hapucyiite rpadux mporecca.
Kaxkoe xonruecTBO TEMI0TH MOTIOTHII T'a3 32 BECh Mporecc?

Cwmemanu Bony maccoid my=5 kr npu temmeparype T1=280 K ¢ Bogoii maccoit mpy=8 kr
npu temneparype T2=350 K. Haiitu usmenenue AS sHTponuu, npoucxojsuiee mpu
CMEIIIMBAaHUH.

WneanbHplil IBYXaTOMHBIM ra3, COJAEp)KalMil KOJIMYECTBO BeIllecTBa V=I MOJb U
Haxonsgmuics noa nasiueHueM p1=0,1 MIla npu tremneparype T1=300 K, narpeBarot
MIPU TIOCTOSIHHOM oOBeMe 10 naBieHus p,=0,2 MIla. ITocne sToro ra3 nu3orepMuuecKu
pacivpuiics A0 HauyaabHOTO JAaBJICHUS U 3aTeM M300apHO ObLI CKAaT A0 HAYaIbHOTO
o6wvema Vi. [Toctpouts rpaduk nukia. Onpenenuts Tepmudeckuit KI1/ n nukna.
OxuHakoBble yacTunsl Maccoii M=10"% r kaxmas pacnpesesieHbl B OJHOPOIHOM
IPaBUTALIMOHHOM TT0JIe HampspbkeHHocThio G=0,2 MxH/kr. Ompenenuth OTHOIIEHHE
M1/T; KOHIIEHTpAIMi YacTHUI], HAXOMASIIMXCS Ha OJKBUIOTCHIUAJIBHBIX YPOBHSIX,
OoTCTOSIUX Jpyr oT npyra Ha Az= 10 M. Temnepatypa T BO Bcex CIOSIX CUMTAETCS
0oIMHAKOBOM M paBHOU 290 K.
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13.

14.

15.

16.

17.

18.

Omnpenenure, Npy Kakoil TeMIiepaType raza, COCTOSILEro U3 CMECH a30Ta U KMCI0pOo/a,

HanboJiee BEPOSTHBIC CKOPOCTH MOJICKYJI a30Ta U KUCJIOPOoa OYAYyT OTIHYAThCS APYT

ot apyra Ha Av = 30 m/c?

3Has QYHKIIMIO PACIPEEICHHsI MOJCKYII IO CKOPOCTSIM B HEKOTOPOM MOJIEKYJIIPHOM
2 my2

m
e F0) =5 o V0P| o7

, HATH BBIpOXCHHS JJIs1 HaMOOJIee BEPOSITHON
CKOPOCTH V.

JIBa 0IMHAKOBBIX MPOBOASIINX 3apsLDKEHHBIX LIapa HAXOAATCA Ha pacCTOSHUM =60 cMm.
Cuna otrankuBanus Fi mapoB paBHa 70 MkH. Ilocie Toro kak mapsl NpUBEIU B
CONPUKOCHOBEHME U YyJIAIMIU JApYyr OT JApyra Ha IpPEeXHEe paccTOsSHUE, CHIIa
OTTaJKMBaHUs Bo3pocia u crasa paBHo Fo=160 MxH. Beruncnuts 3apsast Q1 u Qo,
KOTOpBIC OBUTH Ha IIapax 0 UX CONMPUKOCHOBEHUU. /[nameTp mapoB CUMTaTh MHOTO
MEHBILIUM PACCTOSIHUS MEXAY HUMH.

JIBe TOHKOCTEHHbIE KOHLIEHTpUUecKue cdepsnl ¢ paguycamMu R1 = 0,2 Mmu R2 = 0,4 m
HECyT Ha ceOe 3apsbl C MOBEPXHOCTHBIMHU IUIOTHOCTIMH G1 = 1 uKi/M? 1 o, = 3
HKi/M?  COOTBETCTBEHHO. [IpocTpaHCcTBO MeXAy HHMH 3allOJHEHO Cpeiou ¢
JIUAIEKTPUUYECKOM MPOHUIAEMOCThI0 € = 2. YeMmy paBHa HalpsyKEHHOCTh
ANEKTPUYECKOTO TIOJISI B TOYKAaX, OTCTOSIIUX OT

1eHTpa Ha pacctosaHud 1 = 0,1 Mmur, =0,3 m. £z s

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

£=20,0 B, £5=30,0B, Ry;=1,0 Om, R;=2,0 Om, Rg= F % &
3,0 Om, R4=4,0 OM, R5=5,0 Om, Rc=6,0 OM u £3
R;=7,0 OMm. BHyTpeHHee  CONpOTHBIEHHE £z Rs

HUCTOYHUKOB MpeHeOpexxuMo wmano. Omnpenenure

BEJIMYMHBI TOKOB BO BCEX Y4aCTKax LIEMHU U padoTy,

COBEPUICHHYIO BTOPbIM UCTOYHUKOM 3a MPOMEXKYTOK BpemeHHu At=0,1 c.
Konnencarop noaxmouex k 6atapee ¢ 9JIC € =8 B 1 BHyTpeHHUM CONPOTHUBICHUEM I
= 2 Owm kak mokaszaHo Ha pucyHke. Compotuienue pesuctopa R = 2 Om. Kakoit
JIOJDKHA OBITh €MKOCTh KOHJEHCATOpa, YTOObI IMOCIE 3aMbIKaHMs KI04Ya JHEpPrus
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19.

20.

21.

22.

23.

24,

25.

KOHJIEHCAaTOpa yMeHbIlniIach Ha 48Mk /[ x? |
[To xoHTYpy, H300pa’)keHHOMY Ha pPHCYHKE, HIET TOK CHIIOH |

I=100A. Omnpenenutb MarHUTHYO UHAYKIMiO B moms, ‘
CO371aBaeMyl0 3TUM TOKOM B Touke O. Paamyc u3orHyroit yactu . .
KoHTypa paBeH R=20 cm (O-1eHTp KpUBHU3HBI KOHTYpa), a yroi | .\
0=60". §

B nocrossHHOM MaruuTHOM 1ose ¢ uaaykuuen B =5 Tn naxoqurcs 5
3aMKHYTBIM IPOBOAALINN KOHTYD, IJIOLIA/lb KOTOPOI'O MEHSAETCS 110
3akony S(t) = (4 + 0,2t) M. Yemy paBua 3/]C UHIYKIIUU B MOMEHT
BpeMeHH t = 5 ¢, eCiIM KOHTYP PacrojokKeH TaK, YTO MPOHU3BIBAIOIINI €0 MArHUTHBIN
[IOTOK, MaKCUMAaJIEH?

[lepnenaukynsgpHo MarHuTHoMmy monto c¢ wuuaykuued B=0,1 Tn Bo30yxaeHO
aneKkTprueckoe mosie HanpsokeHHocThio E= 100 kB/m. IlepnienaukynspHo obGoum
MOJIIM JABMDKETCS, HE OTKJIOHAACH OT MPSMOJUHEHMHON TpPAaeKTOpUH, 3apspKEeHHas
yacTula. BEIUMCIUTD CKOPOCTH L YaCTHULIBI.

Hctounuk S cera (A=0,6 MKM) u TUIOCKOE 3epkano M
pacmojoXeHbl, Kak Moka3aHo Ha puc. 30.7 (3epkaio
JInotina). Yro Oynet Habm0AaThCs B TOUKE P 9KpaHa, rae
cxonsates nyun SP u SMP, — cBer wnm TemMHOTa, eciu
|SP|=r=2 m, a=0,55 mm, |SM|=|MP|? Prue. 30.7

Mexy AByMs MIIOCKOTApaIeTbHBIMU CTEKIISIHHBIMU TUIACTUHKAMU TOJIOKHIN OYE€Hb
TOHKYIO IPOBOJIOYKY, PAaCIOJIO)KEHHYIO MapajljieIbHO JIMHUM CONPUKOCHOBEHHUS
IUVIACTHHOK M HaXOJIIyIocs Ha paccrosHuu |=75 MM oT Hee. B oTpakeHHOM cBere
(A=0,5 ™MKM) Ha BepxXHEW IUIACTUHKE BHUJIHBI HUHTEP(PEPEHIIMOHHBIE IOJOCHI.
Ompenenuth auamerp 0 MOMEPEYHOro CEUCHUS! MPOBOJIOYKH, €CIH HA MPOTSHKEHHU
a=30 MM HacuuTHIBaeTCsA M=16 CBETIBIX MOJIOC.

C nomoIeio AudpakiuoHHOH penieTkH ¢ neprogoM =20 MKM TpeOyeTcs pa3pernTh
nyoner Hatpus (A=589,0 HM u A,=589,6 HM) B cniekTpe BTOoporo nopsaka. Ilpu kakoit
HauMeHbIIel auuHe | peneTkn 370 BO3MOXKHO?

Ha nyTu yacTHuyHO-TIOJIIPU30BaHHOTO CBETA, CTENEHb Noisipu3anun P KoToporo paBHa
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26.

217.

28.

29.

30.

31.

32.

0,6, mocTaBUIM aHAINU3ATOP TaK, YTO NHTEHCUBHOCTb CBETA, MPOILIEAIIErO YEPE3 HEro,
cTaja MakCHUMalbHOW. BO CKOJBKO pa3 yMEHBUIMTCS HMHTEHCHUBHOCTb CBETa, €CIIU
IJIOCKOCTh MPOMYCKaHUS aHaIM3aTopa MOBEPHYTh Ha yrou o =30°7?

B cniektpe uznydeHnust orueHHoro mapa paaunycom 100 M, BO3HUKAIOLIETrO IPU SAEPHOM
B3pbIBE, MAKCUMYyM 3HEPIMM M3JIY4YE€HHUs NPUXOAUTCS Ha AJUHY BOJHBI 0,289 MKM.
KakoBa temneparypa mapa? Omnpenenure MakCUMaJbHOE PACCTOSHHUE, HA KOTOPOM
OyAyT BOCIUIAMEHSTHCS JEPEBSHHBIE IPEAMETHI, €CIM HX IOIVIOIIATEIbHAas
crocobHocTh paBHa 0,7, a TemIoTa BocIuiaMeHeHus 5 Jx/cm®. Bpems W3IIy4eHUS
pHHSTH paBHBM 107c.

VYenuHeHHbI IMHKOBBIN apUK painycoM | cM HaxoAHUTCS B BaKyyMe€ U JJIUTEIbHOE
BpPEMs OCBEIIACTCS YIbTPAPHUOICTOBBIM HU3IyYECHUEM C JUTMHOW BOJHBI 0,25 MKM.
OnpenenuTh YUCIO HETOCTAIOIIUX IIEKTPOHOB B 00bEME HIapUKa.

®oton ¢ sueprueii 0,28 MaB B pe3ynbTare paccessHUsI Ha TTOKOMBIIEMCSI CBOOOTHOM
AJIEKTPOHE YMEHBLIWI CBOIO 3Hepruo a0 133,7 kaB. Haiitu nMnynsc u HarpaBieHue
pacnpocTpaHEHHs 3JIEKTPOHA OTJAUH.

[Totox sHeprun @, u3nyyaeMblil 3nekTpuueckoil sammnoi, paeH 600 Br. Ha
pacctosiHuM I = 1 M OT jJammbl NEPHEHAUKYISPHO MAJAIOLUM JydyaM PaclooKEeHO
KpyIJioe IUIOCKOe 3epkajiblie auameTpoM d=2cm. IIpuHUMAas, YTO U3ITyYCHHE JTaMIIbI
OJINHAaKOBO BO BCEX HAINPABJIEHMSX U YTO 3€pKaJIbl€ MOJHOCTHIO OTpa)kaeT MaJaroIiuii
Ha HEro CBET, OIPEJeNIUTh CUIY F CBETOBOTO J1aBJICHNUs Ha 3epKablie.

Ha ocHoBe Teopun atoma bopa HaillTu MMIyYJIbC AJIEKTpPOHA B aTOME BOJOPOJIa, €CIIU
MHIYKIMSI MArHUTHOTO T10JIs, CO3/JaHHOTO UM B IIEHTpE OpOMUTHI MPU BPALIEHNUH, paBHA
0,39 Tx.

Bo ckonbko pa3 u3meHseTcs 1eOpoiiieBckas JUIMHA BOJIHBI 3JEKTPOHA IpU Iepexojie
€ro B aToMe BOJAOPOJAa U3 OCHOBHOTO DJHEPreTUYECKOrO COCTOSHUS B IIEpBOE
BO30YyKIeHHOE?

N3 Teopun bopa nns aroma Boiopoaa cieqyer, YTO CTallMOHAPHBIMU i 3JIEKTPOHOB
aToMma SIBJISIIOTCA Takue OpOUTHI, Ha JUIMHE KOTOPBIX YKJIAIBIBAETCA 11€70€ YUCIIO JUIUH
nedpoitneBckux BoiH. Mcxons M3 3TOro, HaluTe YHCIOBbIE 3HAYEHHUS MOMEHTA
UMITYJIbCA DJIEKTPOHA B @TOME BOJIOPOJia Ha MEPBBIX TpeX OOPOBCKUX OpOUTAX.
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33.

34.

35.

36.

37.

ONEKTpOH B aTOME BOJAOPOJAa OIMCBHIBAETCS B OCHOBHOM COCTOSIHUM BOJHOBOM
byukuueit y(r) = Ce™ OmnpenenuTh OTHOIICHHE BEPOSTHOCTEH M1/my MpeObIBAHMS
JIeKTpoHa B cepuueckux ciosix tommuuoi Ar = 0,01 g u paguycamu r; = 0,5 a u
r,=1,5a.

BoJIbHOMY BBEIIH BHYTPHBEHHO PAacTBOp 0GbeMOM 1 cM, conepikalmii HCKYCCTBEHHBIN
pamon3oTon Hatpusi ;:Na axtuBHOCTBIO Ag=2000 ¢*. AKTHBHOCTH KPOBH 00BEMOM 1
CM3, B3STOM Yepe3 5 JacoB, okazamach A =O,27c‘1. Haiinure 00beM KpOBU UeIOBEKA.
Ilepnon nonypacnaaa UCIOJIB3yeMOI0 U30TOIA paBeH 15 gac.

Oueprus cBsa3u E., siapa, cocrosiero u3 IByX MPOTOHOB U OJAHOTO HEHTpOHA, paBHA
7,72 MaB. Onpenenuts Maccy My HEUTPATBLHOTO aTOMAa, UMEIOIIETO 3TO SIPO.

Bo ®pannun Hayato CTPOUTENHCTBO MEXKIYHAPOIHOTO TEPMOSIEPHOTO PEaKkTopa, B
KOTOpPOM IIPEIIIOIaracTcs MOBOAUTL YIPABIAEMYHK PEaKLUI0 H? + H?, B KOTOPOH
o0Opa3yercs HM30TOIl Telusl U HEUTPOH. Kakyio MomrHoCcTh OyAeT UMETh TaKoi
peaxkTop, €ciiu B HeM OyJIeT «BbITOpaTh» 1 MI TSKEIOro BOAOPOJA B CEKYHy?

Anbda yactuna c¢ kuHetuueckod sHeprued K = 5,3 MbdB B030yxkmaer peakuuio
9Be(oz,n)lZC, sHeprus Kotopoit Q=5,7 M»B. HaiiTi KHHEeTHUECKyI0 YHEPTUIO0 HEUTPOHA,
BBUIETEBIIIETO MO/ MPSMBIM YTJIOM K HAIPABJICHUIO IBHKEHUS O-4aCTHUIIBL.

Ilpumepnvie nabopamopnsie pabomeol:

1. IlpumeHeHME 3aKOHOB COXPAHEHUS JJIs ONPEENIEHUs] CKOPOCTH IOJIeTa MyIU

2. OmpeneneHrue MOMEHTOB HMHEPIMM Tel C IMOMOIIBIO KPYTWJIBHOTO MasTHHUKA.
[Iposepxka Teopems! LlTelinepa

3. MHccrnenoBanue BpamaTelbHOTO JBMIKEHHS TBEPJOTO Tesla BOKPYT HEMOJBHKHOMN

ocH

OmnpeneneHne XapakTepUCTUK 3aTyXaroIUX KoieOaHui (PU3NYeCKOro MasiTHUKA

Omnpenenenne CKOPOCTH 3ByKa B BO3AYXE METO/IOM CTOSYEH BOJTHBI

N3ydyeHne cTaTUCTUUECKHUX 3aKOHOMEPHOCTEN

Omnpenenenne ko3P duieHTa BI3KOCTH BO3TyXa

Omnpenenenue nokaszarens aauabarsl metooM Knemana u Jlezopma

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

[IpoBepka 3akoHa Bo3pacTaHUsl SHTPOIIMU B HEPABHOBECHOU CHUCTEME
DKCIEPUMEHTAIBHOE OIPEEIEHNE ra30BOM OCTOSHHOU

HccnenoBanue 31€KTpOCTaTUUECKOTO OIS C IIOMOILBIO 30Ha

N3mepenue 31eKTpOABUKYIICH CUITbl HICTOYHUKA TOKA

[IIyaTHpOBaHKE MUILIMAMIIEpMETPa

N3mepenue emkocTeil METOJOM MOCTHKOBOW CXEMBI M pacdeT eMKOCTHBIX
COTIPOTHUBIICHUH B LIETISIX IEPEMEHHOTO TOKa

N3ydyenne pezoHaHCa HampsHKEHUH W ompeAeNieHHe HHAYKTUBHOCTH METOAOM
pe3oHaHca

Onpenenenne MHAYKTUBHOCTH KaTylIKM ¥  MarHUTHOM  MPOHUIIAEMOCTHU
(heppOMarHuTHOTO Tena

Omnpenenenue paanyca KpUBU3HBI JIUH3BI U MOJOCKHI MPOMYCKAHUS CBETO(UIIbTPA C
nomolneo koner Herotona

HNuTtepdepomerpuueckie u3mepeHus Ha ocHOBe ombiTa FOHra

OrnpezenieHne reoMeTpUIeCKIX pa3MepoB Mpu oMoty ounpusmel Openens
Omnpenenenue IIMHBI CBETOBOM BOJHBI M XapaKTEPUCTHK TUDPAKITMOHHOMN PEIIETKH
OrnpezenieHre KOHIICHTPAIIUA PACTBOPOB caxapa M MOCTOSTHHOM BpallleHHs
N3yuenue BHentHero ¢potodddexra u onpenenacHue nocTosHHoi [Inanka
N3ydenue 3akoHOMepHOCTEH anbda-pacnaga

N3yuenne ramma-cekTpa paiuOaKTUBHOTO UCTOUYHUKA

OnpeneneHne MakCUMallbHOM dHepruM  Oera-4acTUll M HACHTU(UKALUU
palOaKTUBHBIX MpenapaToB

0) Ilopsinok nmpoBeneHUst MPOMEKYTOYHOM ATTECTANMH, MOKA3aTeJIH M KPUTEPHH OLICHUBAHMSA:
[IpomexyrouHas arrectanusi 1o auciuiuinHe «®Du3MKa» BKIIOYAET TEOPETHMUYECKHUE BOIPOCHI, MO3BOJIAIOIIME OIEHUTh YPOBEHb YCBOEHUS
00yJaroImuMuCs 3HaHUH, U IPAaKTUYECKUE 3a/1aHUs, BEIIBIIAIONINE CTENEHb CHOPMUPOBAHHOCTH YMEHHM U BIIaJIeHUH, TPOBOAUTCS B (pOpMeE IK3aMeHa.




DK3aMeH 110 JaHHOW JUCIMIUIMHE MPOBOAUTCS B YCTHOW (OpME MO SK3aMEHALIMOHHBIM OUjIeTaM, KX bl U3 KOTOPBIX BKIIIOYAET 2 TEOPETUYECKUX
BOIIPOCA U OAHO NPAKTHYECKOE 3aJaHHE.

Iloka3zatenu n KPUTECPUHU OLICHUBAHUA IK3aMEHA:

— Ha OLIGHKY «OTJMYHO» (5 0amioB) — oOydyaroluiicss IEMOHCTPUPYET BBICOKHI YpOBEHb C(POPMHUPOBAHHOCTH KOMIIETEHILIUN, BCECTOpPOHHEE,
CHCTEMaTU4YeCcKOoe U IIyOOKOe 3HaHHE Y4eOHOro MaTepuana, CBOOOIHO BBINMOJIHSACT NPAKTUYECKHUE 3a/1aHus, CBOOOTHO ONEPUPYET 3HAHUSAMU, YMEHHUSIMH,
MPUMEHSIET UX B CUTYallUSIX MOBBIIICHHON CII0)KHOCTH.

— Ha OIICHKY «Xopomio» (4 6ana) — 00yJaromuiicss IEMOHCTPUPYET CPEIHUN yPOBEHB CHOPMUPOBAHHOCTH KOMIIETCHIIHIA: OCHOBHBIC 3HAHUS, YMEHUS
OCBOEHBI, HO JIOMYCKAIOTCS HE3HAYUTENIbHbBIE OIIMOKH, HETOUHOCTH, 3aTPYAHEHHS PU aHATMTUYECKUX OTepalusixX, epeHoce 3HaHU U YMEHH Ha HOBBIE,
HECTaHIAPTHHIC CUTYAIHH.

— Ha OLIEHKY «Y/0BJIETBOPHUTEJBHO» (3 Oaia) — o0ydaromuics AeMOHCTPUPYET MOPOrOBbIi YpOBEHb C(HOPMUPOBAHHOCTH KOMIETEHIIMIA: B X0/
KOHTPOJIBHBIX MEPONPUATHHA IOMYCKAIOTCS OLIMOKH, MPOSIBISCTCS OTCYTCTBUE OTACIBHBIX 3HAHUH, YMEHUH, HAaBBIKOB, OOYYalOIIUiiCsS HCHBITHIBACT
3HAYUTENIbHBIC 3aTPYIHEHUS IPU ONIEPUPOBAHUY 3HAHUSMU U YMEHUSIMU TIPU UX MEPEHOCE HA HOBBIE CUTYAIIUH.

— Ha OLICHKY «HEYI0BJIETBOPUTEIbHO» (2 Oaiia) — oOyJaromuiicss JAeMOHCTpUpyeT 3HaHus He Oonee 20% TeopeTHUecKoro Marepuaia, JOImycKaeT
CYILIECTBEHHBIE OLITNOKHU, HE MOXKET MTOKA3aTh MHTEIUIEKTya IbHbIe HABBIKU PELICHHs MPOCTHIX 3a/1a4.

— Ha OIEHKY «HeYyI0BJEeTBOPHUTEJbHO» (1 Oamwr) — oOydaromuiics HE MOXKET IMOKa3aTh 3HAHMUS HAa YPOBHE BOCIPOM3BEACHHUS M OOBSICHEHUS
uH(pOpMaLIUY, HE MOXKET MTOKa3aTh UHTEIIEKTyalbHble HABBIKU PEIICHHSI POCTHIX 3a/1a4.



