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JIner akryanusanuu padodye nporpaMmmbl

Pabouas mporpamma nepecMoTpeHa, 00cyxieHa u ogodpena st peanusanyu B 2026 - 2027
yueOHOM roy Ha 3aceqaHuu kadeapelr Dusuku

[IpoTokonm ot 20 . Ne
3aB. kadeapoit AM. Jonrymun

Pabouas mporpamma nepecMoTpeHa, 00cyxaeHa u ogodpena st peanusanuu B 2027 - 2028
yueOHOM rojly Ha 3acenanuu kapeapsl Duzuku

[Iporokom ot 20 . Ne

3aB. kadenpoii I[.M.ﬁonrymnﬂ

Pabouas nporpamma nepecMoTpeHa, 00CykIeHa 1 0100peHa 1y peanusaiuu B 2028 - 2029
yueOHOM rojly Ha 3acenaHuu Kadeapsr DU3UKU

IIporokomor 20 1. Ne

3aB. kadenpoit I[.M.ﬁonrymHH

Pabouas mporpamma niepecMoTpeHa, 00Cyx1eHa u oodpenHa yuist peaymsaryu B 2029 - 2030
yueOHOM rojly Ha 3acefaHuu Kadeapsl DU3UKU

IIporokomor 20 . Ne

3aB. kadeapoi H.M.ﬁonrymm{




1 Lean ocBOeHMS AMCHUNIMHBI (MOXYJIS)

LlensiMu OCBOEHUS AUCLUILTUHBI (MOyJs) «Du3uKay SBIAIOTCSA: MPUOOPETEHHE
CTY/I€HTaMM 3HaHUI 00 OOLIMX 3aKOHOMEPHOCTSX SIBJICHUIN MPUPO/IbI HA OCHOBE (PU3NYECKUX
IIPUHLIMAIIOB, O3BOJISIOUIMX OPUEHTUPOBATHCS B IOTOKE HAYYHON U TEXHUYECKON
MHpOpMaLKU 1 00eCIIeYnBAIOLINX BO3MOXKHOCTb X MCIIOJIb30BaHMS IIPU PELICHUN
MIPUKIJIAJIHBIX 3a]a4, a TAK)KE€ B HAYYHOU U MPOU3BOJCTBEHHON JEATEIbHOCTH;
(dbopmHpoBaHKE YMEHHI ONEPUPOBATH MOHATHAMHM, 3aKOHAMH U MOAETISAMHU (PU3UKY;
pa3BUTHE y CTYJEHTOB HayUHbIX MIPEICTAaBICHUHN O €IMHOM PU3nYecKoi KapTHHE MHUpa U
OBJIa/ICHUE HEOOXOAMMBIM U JIOCTaTOYHBIM YPOBHEM OOIIEKYIbTYPHBIX H
npodeccHOHaIBHBIX KOMIETEHIMH B cooTBeTcTBUM ¢ TpeboBanusmu GPI'OC BO no
Hanpasienuto noarorosku 01.03.02 "lpuknagnas MaTeMaTuka 1 nHpopMaTuka'.

2 MecTo AucHUILIMHBI (MOAYJIsI) B CTPYKTYpe 00pa3oBaTe/IbHOI POrpaMMbl

Jucuunmiaa Ou3rka BXOAUT B 00513aTEIbHYIO YacTh y4eOHOT O IUIaHa
00pa3oBaTeIbHON MPOTPAMMBI.

Jlns u3ydeHus: AUCIMIUTMHBI HeOOXO0IMMBI 3HaHUS (YMEHUS, BIaICHHs),
copMHpOBaHHBIC B pe3ylbTaTe U3yUICHHs JUCIUILIHH/ IPAKTHK:

I[I/ICI_[I/IHJII/IHa «Du3uKa 6a3preTc;1 Ha CCTCCTBCHHOHAYYHBIX JUCHHUILINHAX
MaTreMaruka, pusnka, XuMus B 00bEME cpeJHEe! IIKOIIBI.

3HaHus (YMEHUs, BIIAJICHHUS ), TIOJyYCHHBIC TP H3YYCHUH JaHHOM JIUCIUTUIHHBI
OyayT HEOOXOIUMBI JJIsI U3YICHUS TUCITUTLTNH/TIPAKTHK:

VYpaBHEeHUs MaTeMaTHYeCKOl QU3NKU

YucneHHbIe METO/Ibl MATEMAaTHUECKON (PU3NKU

3 Komnerenuuu ody4aromierocsi, opmupyembie B pe3yJbTaTe 0CBOCHUS

AUCHUTLUTHHBI (MOYJIs) M MJIAHUPYeMbIe pe3yJIbTAThI 00yUeHu sl

B pesynbpraTe ocBoeHUsT AUCTUTUIMHBL (Moayns) «Duszuka» oOydarouuiics q0KeH
00JaaTh CIEIyIOMUMU KOMIETCHIIUSIMH:

KOI[ HHAUKATOpa I/IH,[[I/IKaTOp JOCTHIXXCHHUA KOMIICTCHIIMH

OIIK-1 CnocoGeH npuMeHATh pyHAaMEHTAIbHBIC 3HAHHS, TIOJTYIEHHBIC B 00JIACTH
MaTeMaTUYECKUX U (MJIM) €CTECTBEHHBIX HayK, U UCIIOJIb30BaTh UX B IPOPEeCCHOHATBHOMN
JESITETbHOCTH

OIlIK-1.1 PemaeT npodeccronanbHble 3aa4u ¢ 001acT GyHIaMEHTAIbHON U
MPUKJIATHON MaTeMaTUKH

OIIK-1.2 Brnaneer cnocobamMu 1 mpueMaMu PEIICHHs UCCIIEIOBATEILCKUX 3a/1a4 B
obnacT pyHIaMEHTaTHLHON U MPUKIIATHON MATEMATHKU

OIlK-1.3 [Tpumenset hpyHAaMEeHTaTbHBIE MEXIUCITUTUIMHAPHBIC 3HAHUS JJIS
pelieHus 3ajay B NpoQeccCHOHANIbHOMN 1eITeIbHOCTH




4. CTpykTypa, 00b€M U cofep:KaHue JUCUUILIIMHBI (MOTYJIs)

O61ua${ TPYAOEMKOCTb TUCHHUIIIMHBI COCTABJIACT 4 3a4eTHBIX CIAUHUIL 144 aKaJ. 4aCcoB, B TOM

qUCIIe:

— KOHTaKTHas padora — 94,1 akaj. 4acos:

— aynutopHas — 90 akaJ. 4yacos;

— BHeayauTopHas — 4,1 akaj. 4acos;

— camocTosTenbHas pabota — 14,2 akaj. 4acos;

— B hopMe mpaKTHUECKON noaroToBku — 0 akaj. yac;

— MOATOTOBKA K 3K3aMeHy — 35,7 akaj. yac

dopma aTTecTaIuu - SK3aMEeH

AynuropHas ) =
o KOHTaKTHas pabora E z dopma TeKyIero
=
& B aKaj. Jacax o Bun KOHTPOJISI
Paznen/ Tema 3 ( ) Sl N Kon
g 3 O | caMOCTOSATENHHOM |  yCIIeBaeMOCTH U
JIACIMILIAHEI 3 2 o KOMITETEHITHH
o 2 & paboThI MIPOMEKYTOTHON
mal. [ mpakr. | =& aTTecTalluu
Jlek. =
3aH. 3aH. | O &
1. Mexanuka
ITonroroBka k
11ab0paTOpHBIM
paboram; 3
anuTa
pemieHue -
J1a00paTOPHBIX
JIOMAIIHUX 3a7a4; ot
TOATOTOBKA K Z[Of/lzu(l)liidf(ﬂja‘.{;alr OINK-1.1
1.1 Kunemarnueckue JKCIIpecC — ’ .
MpeCcTaBICHUS MEXaHUKU 2 1 2 0.5 KOHJIOKIIZI/I am; dKe-mpece = OIK-1.2,
p BHHOHHZ}]:IHS ’ KOJJIOKBUYMBI; OIIK-1.3
W13 cnaua J13.
’ IIpoBepka
ITpopaboTka poBep
COHCIICKTA KOHCIIEKTOB.
JIEKIUN U yd.
IMOCOOMHA.
IlogroroBka k
1 11a00paTOPHBIM
paboram; Sammta
pelieHue
J1ab0opaTOPHBIX
JIOMalIHKX 3a]1a4; )
HOATOTOBKA K pabor; cnava
OMAIITHUX 337124, OIIK-1.1
1.2 Jlunamuueckue JKCIIpecc — A At '
MIPUHIIAIIE MEXAHUKU 2 1 2 0.5 KOJJIOKBUYMaM; dke-mpece — OIK-12,
p BBIHOHHgITHG ’ KOJIJIOKBHYMBI; OIIK-1.3
W13 coaua 13.
’ IIpoBepka
IIpopaboTka POBEp
KOHCIIOKTA KOHCIIEKTOB.
JICKIUHA U y4.
ITOCOOMIA,
IToaroroska k 3armuTa OIK-1.1
1.3 3aKoHBI COXpaHEHUS 1 1 2 05 nabopaTopHbIM 11a00paTOPHBIX OIK 1'2’
(UBNYECKNX BEIUYHH ! paboram; pabort; cnaua OIK 1' 3’
pelieHue JOMaNIHUX 3a]a4; '




JOMAIlIHUX 3a/1a4;
IIoATOTOBKA K

JKCIIpece —
9KC-TIPecC —
KOJIJIOKBUYMaM;
KOJUTOKBHYMBI;
BBIMOTHEHHE
W3 cnava MJI3.
) IIposepka
IIpopaboTka
KOHCIIEKTOB.
KOHCIIEKTa
JIEKIUH U y4.
MOCOOHIA.
IToaroroBka k
11a00paTOPHBIM
aborawm;
p > 3amuTa
peleHue
J1a00paTOPHBIX

JOMAalIHUX 3a1a4,
IIOoATOTOBKA K

pabor; crada

1.4 JluHaMuKa TBEPIOTO JKCIIPECC — AOMAIIHHX Sajad, OIK-1.1,
Téna pa 2 0,5 KOJ‘IJ‘[OKII;I/I a: 3KC-TIpecc — OI1K-1.2,
yMan, KOJUTOKBHYMBI; OIIK-1.3
BBITTOJTHEHHE
3 coava MJI3.
: IIpoBepka
IIpopaboTka
KOHCIIEKTOB.
KOHCIICKTa
JIEKIUH U y4.
OCOOUiA.
ITonroroBka k
11a00paTOpHBIM
aboram;
p ’ 3ammra
penieHue
. J1a00paTOPHBIX
JOMAIIHUX 33/1a4;
MTOJTOTOBKA K pagor; caaua
SKCITDECE — JIOMaIlIHUX 3aJ1ay4; OIlK-1.1,
1.5 Konebanus 1 BOJHEI 2 0,5 KOHHOKI;H a: 3KC-TIpecc — OIIK-1.2,
yMan KOJUIOKBHYMBI; OIIK-1.3
BBITIOJTHEHHE
W3 craga UJ13.
: IIpoBepka
IIpopaboTka
KOHCIICKTOB.
KOHCIIEKTa
JIEKIUN U yd.
nocoouii.
HWroro no pazaeny 10 2,5
2. MonexynspHast pu3MKa 1
TEPMOMHAMUKA
IToaroroBka k
1a00paTOPHBIM
TaMm;
paGora; 3ammra
pelieHue
. 11a00paTOPHBIX
JOMAIIHUX 33/1a9; .
HOJArOTOBKA K paGor; criasa
2.1 MonekyssipHo- JIOMAITHUX 3a7a4; OIlK-1.1,
JKCIIpece —
KHHETHYECKAast TEOPHS 2 0,5 ) IKC-TIPECcC — OIIK-1.2,
KOJUIOKBHYMAaM; .
U/ICATBHBIX Ta30B KOJIJIOKBUYMBI; OIIK-1.3
BEITIOJTHEHHE
W13 cnaua J13.
: IIpoBepka
ITpopaboTka
KOHCIICKTOB.
KOHCIIEKTa
JICKIUH U y4.
MOCOOuiA.
IToaroroBka k 3amuTa OIIK-1.1,
2.2 OcHOBBI 8 -
2 0,5 J1ab0paTOPHBIM J1a00paTOPHBIX OIIK-1.2,
TEPMOITUHAMUKH . .
paboram; pabort; cnaua OIIK-1.3




peleHne
JIOMAITHUX 3aj1a4;
ITOATOTOBKA K

JOMAIIIHUX 3aJ1a4;

JKCIIpece —
9KC-TIPecc —
KOJUTOKBHYMaM;
KOJJIOKBUYMBI;
BBITIOJTHEHHE
W3 caaya MJI3.
: IIpoBepka
ITpopaboTka
KOHCIIEKTOB.
KOHCIIEKTa
JIEKIWHA U y4.
TOCOOHH.
[Tonroroska
1a00paTOPHBIM
aboram;
P ’ 3amura
pemieHue
11a00paTOPHBIX

JOMAIlHUX 3a1a4;
II0ArOTOBKA K

pabort; cnaua

2.3 PeanbHble ra3bl KCIpecc — FIOMAIIIHHX Saj1ad, OIK-1.1,
)K.I/I KOCTH U TBE I:Ie Tena 05 KOHJIOKpBI/I aM; dke-mpecc — OIIK-1.2,
A P ymam, KOJUTOKBU YMBI, OIIK-1.3
BBITIOJIHCHHE
W3 caaya NJI3.
: IIposepka
Ipopaborka
KOHCIICKTOB.
KOHCIICKTa
JIEKIHUN U Y.
MOCOOHIA.
Hroro no pazaeny 1,5
3. DIEeKTPUYECTBO U MarHeTus3
IToaroroBka k
71ab0paTOPHBIM
aborawm;
paGoram; 3ammuTa
pemieHue
71a00paTOPHBIX
JIOMAIITHUX 337134,
TTOJITOTOBKA K pabor; cnaua
SKCIIPECE — JIOMaIlIHUX 3a/a4; OIIK-1.1,
3.1 DnekTpocraruka 0,5 P JKC-TIpecc — OIIK-1.2,
KOJIJIOKBUYMaM; .
KOJJIOKBUYMBI; OIIK-1.3
BBITIOJIHCHHE
W13 cnaya MJ13.
: IIposepka
IIpopaboTka
KOHCITEKTOB.
KOHCIICKTa
JIEKIUN 1 Y.
MOCOOHIA.
IToaroroBka k
nabopaTopHbIM
aboTam;
P > 3amura
pelieHue
J1ab0opaTOPHBIX
JIOMAITHUX 3a7a4; )
MOJArOTOBKA K pador; caaua
3.2 TTocTOsTHHBII SKCIIpece — AOMAIIIEHX 38/131, OIIK-1.1,
3J"ICKT MYECKUI TOK 0.5 KOJ‘IJ‘[OKII;I/I aM; dke-mpece = OIIK-1.2,
p ymam, KOJIJIOKBHYMBI, OIlK-1.3
BBITOJIHCHHE
W3 caaya MJI3.
: IIposepka
IIpopaboTka
KOHCIICKTOB.
KOHCITEKTa
JIEKIUH U y4.
MOCOOMIA.
ITonroroska k 3amuTa OIIK-1.1,
3.3 MaruurTHoE IoJjie 0,5 A -
1a00paTOPHBIM 71a00paTOPHBIX OIIK-1.2,




pabotam;
peleHue
JIOMAIIHKX 38/1a4;
IO/ICOTOBKA K

pabort; cnaua
JIOMAIIHUX 33/1a4;

JKCIIpece —
KOJUTOKBHYMaM; dke-mpece =
’ KOJUTOKBHYMBI; OIIK-1.3
BEITIOJTHEHHE
W13 craua 3.
) IIposepka
IIpopaboTka
KOHCIIEKTOB.
KOHCIIEKTa
JICKIUH U y4.
MOCOOHIA.
IToaroroBka k
11a00paTOpHBIM
aborawm;
p ’ 3ammra
peuieHue
J1a00paTOPHBIX
JOMAIIHUX 33/1a9;
pabort; cnaua
MOATOTOBKA K
3.4 DnexTpoMarHuTHast JKCIIPEecc — JIOMAITIHHX 38111, OIK-1.1,
H'H Hﬂl};p 2 0,5 KOHHOKEH a: JKC-TIpecc — OIlIK-1.2,
K yMan KOJUIOKBUYMBI; OIIK-1.3
BBITIOJTHEHHE
W3 crmaga UJ13.
: IIpoBepka
ITpopaboTka
KOHCIICKTOB.
KOHCIIEKTa
JIeKUUH U yd.
MOCOOHIA.
IToaroroBka k
1a00paTOPHBIM
aboram;
P ’ 3amura
pemieHue
11a00paTOpHBIX
JOMAIIHUX 33134,
pabort; cnaua
MTOJrOTOBKA K
3.5 DiexTpoMarHUTHEIE JKCIIpece — JIOMATITHHX 313, OIK-11,
) 2 0,5 9KC-TIpecc — OIIK-1.2,
KoJeOaHus ¥ BOJHBI KOJUIOKBHYMAaM;
KOJITIOKBUYMBI; OIIK-1.3
BEITIOJTHEHHE
W13 cnava 13.
: IIposepka
Ipopaborka
KOHCIIEKTOB.
KOHCIIEKTa
JIEKIUHA U y4.
MOCOOHIA.
Hroro no pasaeny 10 2,5
4. Ontrka
IToxaroroBka k
71a00paTOPHBIM
aboram;
p ’ 3ammra
pemieHue
11abopaToOpHBIX
JOMAIIHUX 33/1a9;
MTOJrOTOBKA K pador; caasa
4.1 DnemeHThI PKCIDECE — JIOMAIIIHUX 33]1a4; OIlK-1.1,
TE€OMETPHUYECKON U 1 0,5 P JKC-TIpecc — OIIK-1.2,
N KOJUIOKBHYMaM;
3JIEKTPOHHOH ONTHKU KOJIZIOKBUYMBI; OIIK-1.3
BEITIOJTHEHHE
W13 crada UJ13.
: IIpoBepka
Ipopaborka
KOHCIIEKTOB.
KOHCIIEKTa
JICKIUH U y4.
MOCOOHIA.
4.2 Unrtepdepenius ceera 1 0,5 ITonroroBka k 3amura OIIK-1.1,




11ab0paTOpHBIM
paboram;
pereHne

JIOMAIIHKX 3a]1a4;

IO/ITOTOBKA K

J1a00paTOPHBIX
pabort; cnaua
JIOMAITHAX 3a]1a4;

JKCIPEecC —
KOHHOKEH a: JKC-IIPecc — OIIK-1.2,
yMaM; KOJIZIOKBUYMBI; OIIK-1.3
BBIIIOJHEHHE
W3 crada UJ13.
’ IIposepka
ITpopaboTka
KOHCIIEKTOB.
KOHCIICKTa
JIEKIHUN U yd.
ITOCOOMHA.
IToaroroBka k
11a00paTOPHBIM
aboram;
p > 3amura
pelieHue
1abopaTOPHBIX
JIOMalIHUX 3a/1a4; ]
MHOATOTOBKA K paGor; cpaa
KCIIDECE JIOMAIITHUX 33724, OIlK-1.1,
4.3 Tudpakius cBera 0,5 P JKC-TIpecc — OIlK-1.2,
KOJUTOKBHYMAaM; .
KOJIJIOKBUYMBI, OIlK-1.3
BBIIIOJIHEHHE
W3 cnaga MJI3.
) IIposepka
IIpopaboTka
KOHCIIEKTOB.
KOHCIIEKTA
JIEKIUN U yd.
IMOCOOUH.
IToaroroBka k
11a00paTOpHBIM
aboram;
p ’ 3amuTa
peleHue
J1a00paTOPHBIX
JIOMAIIIHKX 3a/a4;
ITOITOTOBKA K pabor; cniaua
4.4 B3anmoneicTare JIOMAIIIHUX 33/1a4; OIlK-1.1,
JKCIIpecc —
3JIEKTPOMAarHUTHBIX BOJIH C 0,5 . JKC-TIpecc — OIIK-1.2,
KOJIJIOKBUYMaM; .
BEIIECTBOM KOJUIOKBUYMBI; OIIK-1.3
BBIIIOJIHEHHE
W3 crada UJ13.
: IIposepka
ITpopaboTka
KOHCIIEKTOB.
KOHCIICKTa
JIeKIUH U yd.
IMOCOOHH.
IloaroroBka k
1a00paTOPHBIM
aborawm;
p > 3amura
pelieHue
11abopaTOpHBIX
JIOMalIHKX 33/1a4; )
MOJArOTOBKA K paGor; criaa
PKCIDECE — JIOMAIITHUX 33/1a4; OIlK-1.1,
4.5 Tlomsipu3ariusi cBeTa 0,5 KOHHOKPBH - IKC-TIpecc — OIIK-1.2,
yMam, KOJUTOKBHYMBI; OIIK-1.3
BBIIIOJIHEHHE
W13 cnava J13.
’ IIposepka
Ipopaborka
KOHCIICKTOB.
KOHCIIEKTA
JICKIUH U y4.
ITOCOOMIHA.
IToaroroska k 3armuTa
OIIK-1.1,
4.6 KBanToBas nmpupoja 1 nabopaTopHbIM 11abopaTOpHBIX OIK-1.2
W3JTYIECHUS aboram; a00T; craua )
e p ’ pabor; cil OIK-1.3
pelieHue JIOMAaIIHUX 3a/1a4;




JOMAIIHUX 3a/1a4;
IIOATOTOBKA K

JKCIIpecc —
JKC-TIpecc —
KOJUTOKBHYMaM;
KOJIJIOKBHYMBI,
BBITIOJIHEHHE
W3 cmayga NJI3.
: IIposepka
ITpopaboTka
KOHCIICKTOB.
KOHCITEKTa
JIEKIUH U y4.
ocoOuii.
Hroro no pasaeny 3,5
5. AtomHas ¢usuka. Gusmka
ATOMHOTO S/Jpa ¥ 3JIEMEHTaPHBIX
YaCTHI]
IToaroroBka k
11a00paTOPHBIM
aboram;
p ’ 3ammra
pemieHue
11a00paTOPHBIX
JIOMAIITHUX 33712y,
pabort; cnaua
MOJIrOTOBKA K )
5.1 Teopus aroMa Boopoaa JKCIIpecc — FIOMAIIIHHX Saad, OINK-1.1,
110 Bo ! KOJUTOKBHYMAM; dke-mpecc = OIK-1.2,
py yMan; KOJIZIOKBUYMBI; OIIK-1.3
BBITIOJIHCHHE
W13 craua UJ13.
) IIposepka
IIpopaboTka
KOHCITEKTOB.
KOHCIICKTa
JIEKIUH U y4.
MOCOOHiA.
TloaroroBka k
71a00paTOPHBIM
aboram;
p > 3amura
pelieHue
1abopaTOPHBIX
JIOMAIIHUX 33134,
pabor; crada
MOJITOTOBKA K
. JIOMAIlIHUX 3a]1a4; OIlK-1.1,
5.2 OCHOBBI KBaHTOBOM JKCIPEeCcC —
TEOpUH aTOMOB 1 KOJUIOKBHYMaM; dke-mpece = OIIK-1.2,
p yman, KOJUTOKBHYMBI; OIIK-1.3
BBITIOJIHCHHE
W3 coada UJ13.
: IIposepka
ITpopaboTka
KOHCIICKTOB.
KOHCITEKTa
JIEKIUH U y4.
mocoOuii.
IToaroroBka k
J1abopaTOpHBIM
aboram;
p ’ 3amura
peleHue
71a00paTOPHBIX
JIOMAIITHUX 33]1ay;
pabort; ciava
MOJIrOTOBKA K
AKCITDECE JIOMAaIlHUX 3a/a4; OIIK-1.1,
5.3 ®usmnka aTOMHOTO s11pa 1 P 3KC-TIpecc — OIIK-1.2,
KOJIJIOKBUYMaM;
KOJIZIOKBHYMBI; OIIK-1.3
BBITIOJIHCHHE
W3 crmaua UJ13.
: IIpoBepxa
IIpopaborka
KOHCIICKTOB.
KOHCIICKTa
JIEKIHUH U yd.
MOCOOHiA.
ITogroroska k 3amuTa OIlK-1.1,
5.4 DneMeHTapHbIC YaCTHUIIBI 1,2 A -
J1a00paTOPHBIM J1a00paTOPHBIX OIIK-1.2,




paboram;
peleHue
JIOMAIlIHHX 3a/1a4;
HOJrOTOBKA K

pabort; cnaua
JOMAIIIHUX 337134,

JKCIIpece —
KOJUIOKBHYMaM,; dke-mpecc —
’ KOJUTOKBU YMBI, OIIK-1.3
BBITIOJTHCHHE
W13 crnaua J13.
) IIposepka
IIpopaboTka
KOHCIIEKTOB.
KOHCIIEKTa
JIEKIUH U yu.
MOCOOHii.
HWroro no pa3geny 8 3 3 42
HWToro 3a cemectp 36 18 36 14,2 9K3aMeH
Hroro o qucuumnianye 36 18 36 14,2 3K3aMEH




5 O0pa3oBaTesibHbIEC TEXHOJIOTHH

[Ipu peanu3zanuu pa3nauUHBIX BUJIOB yueOHOH paboThl Hanbosee 3 heKTUBHBIE
pe3yabTaThl OCBOCHHUS AUCHUILINHBI «DU3uKa» JaloT TpaJuMOHHbIE 00pa30BaTeIbHbIE
TEXHOJIOTUH, TEXHOJIOTUH MPOOJIEMHOTr0 00Y4YEHUs, UHTEPAKTUBHBIE TEXHOJIOTHH,
MH(POPMALMOHHO-KOMMYHUKAIIMOHHBIE 00pa30BaTeIbHbIE TEXHOJIOIHH.

1. ®opMmbl yueOHBIX 3aHATHI C UCIIOJIB30BAHUEM TPATULIUOHHBIX TEXHOIOTHA:

WNudopmannonHas JeKkuus— nocjieaoBaTeIbHOE H3JI0KEHHEe MaTepuana B
JTUCIUIUIMHAPHOM JIOTHKE, OCYIIECTBIISIEMOE MPEUMYIIIECTBEHHO BepOabHBIMU CPEICTBAMU
(MOHOJIOT TIpeno1aBaTes).

[TpakTyeckoe 3aHATHE, OCBSIIEHHOE OCBOCHUIO KOHKPETHBIX YMEHUH U HaBBIKOB
IO MPEAJI0KEHHOMY aJITOPUTMY.

JlaboparopHas paboTa — opraHu3aiys yaeOHoi paboThI ¢ peaTbHBIMU
MaTepUaIbHBIMU U HHPOPMALIMOHHBIMU 00BEKTaMH, IKCIIEpUMEHTaNIbHAs paboTa ¢
aHaJIOTOBBIMH MOJIEJISIMU PEATbHBIX 00BEKTOB.

2. @opMbl yueOHBIX 3aHATHH C UCIIOJIb30BAHUEM TEXHOJIOT U TPOOIEMHOTO
oOy4eHUS:

[Ipobnemuas AeKIHs — U3JI0KEHUE MaTepHala, pearoararoiiee NoCTAaHOBKY
POOJIEMHBIX U TUCKYCCUOHHBIX BOIIPOCOB, OCBEIIEHUE Pa3IMYHbIX HAyYHbBIX IIOJXO0/0B,
aBTOPCKHE KOMMEHTApUH, CBS3aHHBIE C Pa3IMUHBIMH MOJEIIIMUA UHTEPIIPETALIMU
M3y4aeMOoro MaTepuaia.

[TpakTrueckoe 3aHsTHE B (hOpME MPAKTUKyMa — OpTaHU3anus yaeOHOH paboThI,
HaNpaBJICHHAs HA PEeLICHUE KOMIUICKCHON yueOHO-TI03HaBaTEIbHON 3ajauu, TpeOyroeil oT
CTY/IEHTa IPUMEHEHUs KaK HayYHO-TEOPETUYECKUX 3HAHUM, TaK U MPAKTUYECKUX HABBIKOB.

3. ®opMbl yueOHBIX 3aHATUI C UCIIOJIB30BAHUEM CITCIIUATTU3UPOBAHHBIX
MHTEPAaKTUBHBIX TEXHOJIOTHUI:

Jlexuust «oOpaTHOH CBA3M» — JIEKIMA—TIPOBOKALIUSA (U3JI0’)KEHHE MaTepualla ¢ 3apaHee
3aIyIaHUPOBAHHBIMH OIMOKAMH), IEKIHUS-0ece/1a, JIeKIHsI-TUCKYCCHSI.

4. ®opMbl yueOHBIX 3aHATHH € UCTIOIb30BaHUEM HH(POPMAIIMOHHO-
KOMMYHUKAIIUOHHBIX TEXHOJIOTUMA:

Jlexuus-Bu3yann3anus — U3J10KEHUE COAECPKAHMSI COIIPOBOKIAETCS Npe3eHTalnuen
(eMoHcTpanueil yueOHbIX MaTepHUasIoB, PEACTABICHHBIX B Pa3IMYHBIX 3HAKOBBIX
cucTeMax, B T.4. WITIOCTPATUBHBIX, TpaQUUYECKHX, ayIM0- U BHJICOMATEPUATIOB).

[IpakTuyeckoe 3aHsATHE B hOpME MPE3EHTALIMH — NIPEICTABICHUE PE3YIbTATOB
MIPOEKTHOM WM UCCIIE0BATENBCKOMN E€ATEIBHOCTH C UCIIOJIb30BaHUEM
CHEMAIN3UPOBAHHBIX IPOTPAMMHBIX CPEL.

6 YueOHO-MeTOqUYECKOe o0ecniedeHne cCaMOCTOSITEeIbHOI padoThl 00y4ar0IIMXCS

[IpencraBneHo B npuioxeHuu 1.

7 OneHo4YHbIe CpeACTBA /ISl POBeAeHHUs MIPOMEKYTOYHOM aTTecTaluu
[IpencraBneHs! B IPUIIOKEHUH 2.

8 YueOHoO-MeTONMUYEeCKOe 1 HH(POPMALIMOHHOE O0ecleYeHHe TUCHUIINHBI

a) OcHoBHas JIUTEpaTypa:

1. lemumuenko, B.U. ®usuka [Dnekrponnslii pecypc] : yaeonuk / B.W. JleMuauenko,
N.B. Jlemuguenko. — 6-e uzn., nepepad. u gom. — M.: MTHOPA-M, 2016. — 581 c. — Pexxum
no-cryma: http://znanium.com/bookread2.php?book=469821 — ISBN:978-5-16-010079-1.

2. Kyzuenos, C.. ®uzuka: Mexannka. MexaHu4eckue KoJeOaHHs U BOJIHBI.
MomnexynsipHas ¢usuka. TepMonuHamuka [ DneKTpoHHBIN pecype] : YueOnoe nocodue / C.1.
Ky3nemnos. - 4-e uzz., ucnp. u goi. - M.: Byzosckuii yaueonuk: HUL] UHDOPA-M,



2014. - 248 c. — Pexxum poctyna: http://znanium.com/bookread2.php?book=412940 — ISBN
978-5-16-101026-6

3. Ky3nenos, C.11. ®u3uka: OCHOBBI AIEKTPOAUHAMUKH. DJIEKTPOMAarHUTHbBIE
Kosie0aHus U BOJHBI [ DNEKTPOHHBIN pecypc] : YuebHoe mocodue / C.W. Ky3nernos. - 4-€
W31, ucTp. u Joir. - M.: By3osckuit yuebunk: HULl MHD®PA-M, 2015. - 231 ¢. — Pexum
noctyna: http://znanium.com/bookread2.php?book=424601 — ISBN 978-5-16-101657-2

4. Ky3nenos, C.1. ®usuka. BosHoBas ontuka. KBaHTOBas mpupoia U3IydeHHUS.
DneMeHTBl aTOMHOU U siIepHO# Gu3nku [ DnekTpoHHBIH pecype] : Yue6. moc. / C.H.
Kyznenos, A.M. Jlunep - 3-€ u3z., nepepad. u gor. - M.: By3os. yue6.: HUI[ THOPA-M,
2015 - 212 c. — Pexxum goctymna: http://znanium.com/bookread2.php?book=438135 — ISBN
978-5-16-100426-5

0) /lonoJIHUTEeIbHAS JIUTEPATYypa:

1. Koukun FO.I1. YueOnnie 3agauun no ¢pusuke [Teker] : yaeOHoe mocodue / FO.I1.
Koukwun, N.1O. borauesa ; MI'TVY. - Maraurtoropck, 2014. - 138 c. : ui., cxemsl, Ta0JI.

2. Koukun FO.I1. YueOnbie 3agaun 1o pusuke [DIEKTPOHHBIN pecypc] : yaeOHOoe
nocobue / FO.I1. Koukun ; MI'TY. - Marautoropck : MI'TVY, 2015. - 1 a5eKTpoH. onT. AUCK
(CD-ROM).

3. UeptoB A.I'. 3agaunuk no ¢usuke [Tekcr] : [yuedHOe mocobue] / A. I'. UepTos, A.
A. BopoOseB. - 8-¢ uz., mepepad. u gor. - M. : ®uzmatiut, 2008. - 640 c. : .

4. Pemenus 3a1a4 no Kypey oomeit pusuku [Tekcr] : yaebroe nocodue / [H.M.
Poraues, I'. 0. banannuna, W. I1. 3aBepmunckuii u ap.] ; moxa pexn. H. M. Porauesa. - 2-¢
u3 ., uctp. - CII6. u ap. : Jlans, 2008. - 304 c. : wi., rpad., Tadm1.

5. CrnpaBounuk 1o usuke. Dopmysbl, TabIuUIBL, cXeMbl. [Teker] : mep. ¢ Hem. / o1
pen. X. lltekepa, mox pea. K. B. Cmupuosa. - M. : TEXHOC®EPA, 2009. - 1262 c. : .,
rpad., Tabm.

6. @upranr E.B. PykoBoicTBO K pemieHuIo 3a1a4 1o Kypey oouieit ¢puzuku [Teker] :
yuebHoe nocooue / E. B. @upranr. - 2-e u3a., ucmnp. - CII6. : Jlans, 2008. - 348 c. : w.

B) MeToauveckue yKazaHus:

1. Mexanuka. MonekynsapHas ¢pusuka u repmoanHamuka [Teker] : mabop.
npaktukym / [E.H. Actanos, 3.H. botaea, JI.C. Jlomkenkosa u np.] ; UH-T SHEpreTHKU U aB
-romatuku MI'TY, [kad. dusuku]. - Maruutoropcek, 2011. - 103 c. : ui., rpad., cXemsl,
TabI.

2. DnextpomartetusM. Onrtuka [Tekct] : 1abopaTopHblil NPAaKTUKYM O (u3uKe /
[cocT. : LIO. borauesa, B.I'. boukapes, .H. 'uaustymms u ap.] ; MI'TVY, kad. duzukn. -
Marnutoropck, 2001. - 77 c. : ni.

3. Dnekrpocratuka. [TocTostHHBIN TOK. [TekcT] : mabopaTopHbIil mpakTuky™m / [M.B.
Beuepkun, E.E. Enuceera, C.I'. llleBuenxko ; mox pen. M.B. Beuepkuna] ; MI'TY, [kad.
¢uzuku]. - Maraurtoropck, 2011. - : ui., Tab.

4. dusuka atroma, TBEpAOTro Tena, sapa [Tekcrt] : mabopaToOpHBIA MPAKTHKYM TI0
¢usuke / [coct. : C.A. Byrakos, FO.M. [ly6ocapckas, ['.A. Jlyockwii u ap.] ; MI'TY, kad.
¢u3uku. - Marauroropcek, 2001. - 78 c. : ni.

r) llporpammuoe odecneuenne u MHTEpHET-pecypehl:

IIporpammHoe odecnievyenne

HanmenoBanue .
10 Ne moroBopa CpoKk JefCTBUS JIUIICH3UU
MS Office 2007
Professional Ne 135 ot 17.09.2007 6eccpodyHo
7Zip cB0oOoaHO pactpoctpansemoe [10 OeccpouHo




FAR Manager cB00OIHO pacmpocTpansemoe [10 0eccpovHO

Bbpaysep Yandex |cBoGoano pacmpoctpansemoe [10 6eccpodHO

IIpodeccnonanbubie 62361 JAHHBIX H HHPOPMALMOHHbIE CIIPABOYHBIC CHCTEMbI

HaspaHwue kypca Cchuika

DreKkTpoHHas 0a3a mepuoIuIecKuX u3ganuii East View

Information Services, OO0 «1IBUC» hitps://dlib.eastview.com/

9 MaTepuajibHO-TEXHHYECKOE ofecnevyeHne TUCUMIIIHHBI (MOTYJIs1)

MaTepI/IaJIBHO-TCXHI/I‘{CCKOC o0OecrieueHue JAUCIMITIIIMHBI BKIIFOYACT:




YueOHble AyAUTOPUHU IJIA IPOBCACHUSA 3aHATHHI JICKIOMOHHOI'O THUIIA:
MyanHMeI[PIfIHBIe CpE€ACTBa XpaHCHUA, II€peaaund W IMPEACTABICHHUA I/IH(I)OpMaHI/II/I.

VYueOHast ayquTopus 1Jis IpoBeieHust 1abopaTopHbIX padot: JlabopaTopus
«MexaHukay:

JlaGopaTopHbIE YCTaHOBKH, U3MEPUTEIbHBIC TPUOOPHI JIJIS1 BHITIOTHEHUS
1abopaTOpHBIX PadoT:

1. mammmua ATByna,
. DJICKTPOHHBIN CEKYHJIOMED,
. Bempsimutens BC-4-12,
. KaTeTOMETp,
. ocumiiorpad,
. MaTeMaTHYECKHUI MasTHUK,
. (hu3MUecKuii MasiTHUK,
. baNTUCTUYECKH MasTHUK,

9. mynu,

10. mucrorer,

11. mastHuK ObGepOeka,

12. mabop rpysos no 50 r, 100r, 500r,

13. Habop MpYKHUH.

14. JlabopaTopHasi yCTaHOBKA JJIsI ONIPEACIICHIS] MOMEHTA HHEPITUH MaXOBOT'O
KOJIeCa M CHJIbI TPEHHUS B OTOpeE.

15. JlabopaTopHasi ycTaHOBKA JJISI H3Y4EHHs 3aKOHOMEPHOCTEH KoJie0aHu
MaTeMaTHYECKOTO MasiTHUKA.

16. MepuTenbHbI HHCTPYMEHT.

0NN D WD

VYyeOHas ayauTopus AJis poBeaeHus 1abopaTopHbIX pabot: JlabopaTopus
«MornexymsipHas pU3MKa U TEPMOJAUHAMUKA:

1. JJaGopaTopHas ycTaHOBKa JUIsl OIPEAEICHHs OTHOLICHHS TeIIOEMKOCTEH
Bo3ayxa Cp/CV MeTooM ainabaTu4ecKkoro paciupeHust

2. JJabopatopHasi yCTaHOBKa JIJIsl U3y4E€HHUE Ta30BbIX 3aKOHOB; POBEPKA
CIIpaBeNIMBOCTH 3aKoHa boils-Mapuorra.

3. JJaboparopHasi ycTaHOBKa JIJIsl U3y4eHUs (pa30BBIX MEPEXOIOB.

4. JlaGopaTopHasi yCTaHOBKA JJIs1 onpesiesieHust KodpUIMeHTa TMHEHHOTo
pacipeHust TBePAbIX Tell.

5. JJabopatopHast ycTaHOBKa /Ui KO3 (PHUIIHEHTa TOBEPXHOCTHOTO HATSHKEHUSI.

6. ’KuaKoCTHBIA MAHOMETD.

7. Hacoc IlluHna.

8. bapomerp.

9. DnexTpuyeckas neyb.

10. IIpobupka ¢ napaduHOM.

11. ITupomerp.

12. HaGop pamok.

13. Kanopumerpsl.

14. TepmomeTpsl.

VYuebHast aynuTopus Ui IpoBeieHus 1abopaTopHbIX pabot: Jlaboparopus
«ONEKTPUYECTBO U MAarHETU3M»:

1. JJabopaTopHasi ycTaHOBKa JUIsI ONPEACICHHS JUIICKTPUUECKYIO
POHHULIAEMOCTh CPEJIbI.

2. JJabopatopHasi yCTaHOBKa JIJIsl ONPECIICHHsSI EMKOCTH KOHJIEHCATOPOB.

3. JlaGopaTopHasi yCTaHOBKA JJIs U3MEPEHHSI COMTPOTUBIICHUIA C TTIOMOIIBIO MOCTa
YurcroHa.



4. JlTabopaTopHasi ycTaHOBKa ISl U3yYCHHS 3aBUCUMOCTH COMIPOTUBIICHUS
IIPOBOJHHUKOB U MOJIYIPOBOIHUKOB OT TEMIIEPaTypBhI.

5. JJabopaTopHast ycTaHOBKa JUIsl CHATHSI BOJIbTAMIIEPHOMN XapaKTEPUCTUKU
MOJIYTIPOBOTHUKOBOTO TUO/A.

6. JTabopaTopHasi yCTaHOBKA JIJIsl OTpeAeIieHUsT KOAPPUITUSHTA CAMOUHTYKITUT
KaTYIIKH.

7. ICTOYHMKY NUTAHUS TOCTOSIHHOT'O TOKa.

8. ICTOYHHMKY MUTaHUs IEPEMEHHOTO TOKA.

9. 3ByKOBO# TeHepaTop.

10. YactoTomep.

11. Konnencartopsl.

12. KaTymika WHIYKTUBHOCTH.

13. MukpoamnepmeTp.

14. JIlnonml.

15. Mara3uH eMKOCTEM.

16. Tenedon.

17. Peoctatsl.

18. Peoxop.

19. HabGop conpoTHBIIEHU.

20. Mara3uHbI COTPOTHBIICHH.

21. lNanibBaHOMETD.

22. AMniepMeTphl.

23. BonbTMETpHI.

VYueOHast ayauTopus 1Jis IpoBeieHust J1abopaTopHbIX pabot: JlabopaTopus
«OnTukay:

1. JJabopaTopHasi ycTaHOBKa JUIsl OIIPEACTICHUS OCHOBHBIX XapaKTEPUCTHK
TOHKOM JIMH3BI.

2. MUKpPOCKOIIHI.

3. CTekIsHHBIC MJIACTHHKH.

4. Habop nuH3.

5. McTouHuK cBeTa C HAOOPOM CBETO(DHUIIBTPOB.

6. I'azoBerit s1azep JII'-78 ¢ 6;10KOM NIUTaHMS.

7. AudpakuroHHas pemieTka.

8. [Tonsiprckon ¢ HAOOPOM M3y4aeMBbIX TEJl.

9. CeKTpOoCKOII.

10. Habop cnexTpaibHbBIX TPYOOK.

11. MeputebHbIN HTHCTPYMEHT.

VYueOHast ayquTopus 1Jis IpoBeneHus 1abopaTopHbIX padot: JlJabopaTtopust «AtomHast
U siiepHas QU3NKa»:

1. JTabopaTopHasi ycTaHOBKA JJIsl U3YYCHHS CIIEKTpa aTomMa BOJIOPOJia U
olpezesieHus NocTostHHON Punbepra.

2. JJabopaTopHasi yCTaHOBKa JIJIsl ONpeiesICHHs IMPUHBI 3alpeIIeHHON 30HbI
MOJIYTIPOBOTHUKOB.

3. Monoxpomatopsl YM-2.

4. BonopoiHasi razopa3spsiiHas TpyOKa.

5. IlonynpOBOAHUKOBBIN TEPMOPEZUCTOP.

6. Mynstumetp BP-11A.

7. Jo3umertp - paguometp PKC.107.

8. Habop coueii.

9. Jlazep JII'-56.

10. Ilenb ¢ nepeMeHHOM UPUHOIA.



11. ®orosnement CLIB-4.

12. BeicokouyBCTBHUTENBHBIN MUKpoammnepmeTp ©-195.
13. UcTOYHUKY TUTAHUSL.

14. JerexTop.

15. CueTHOE yCTPOMCTRBO.

16. MepuTenbHbI HHCTPYMEHT.

VY4eOHbIe ayIUTOPHH TS IPOBEICHUS PAKTHUECKUX 3aHATHH, TPYIIOBBIX U
MHAVBUAYAJIbHBIX KOHCYJIbTALUM, TEKYLIETO KOHTPOJISA U POMEKYTOYHON aTTECTALIUN:
J0CKa, MyJIbTUMEINIHBIN IPOEKTOP, KPaH.

[MomemeHus 47T CaMOCTOSTENBHON pabOThI 00YJIAIOIIUXCS: TIEPCOHAIBHBIC
komIbioTephl ¢ makerom MS Office, Beixomom B IHTEpHET U ¢ TOCTYIIOM B 3JIEKTPOHHYIO
nH()OpPMAITMOHHO-00pa30BaATENBHYIO CPEly YHUBEPCHUTETA

[Momemienus Anig XpaHeHUs: U MPOPUITAKTHUECKOTO OOCTYy)KMUBaHUS YI€OHOTO
000pyIOBaHUs: CTEIUTAXKH, CeUPBI TSI XpaHEHHUsT y4eOHOTO 000PYyI0BAHHS, HHCTPYMEHTHI
JUTsl peMOHTa J1abopaTOpHOTO 000PYAOBaHUS.



[puioxenne 1

6 YueOHO-MeTOAUYECKOE OOecTiedeHHe CAaMOCTOsITeIbHOI padoThl 00y4YarouXcst

I[lo pucrunnune «®Pu3uKa» MNpPeIyCMOTpEHa ayAUTOpHAs W BHeayJIUTOpHas
camocTosiTelbHas paboTa 00yJaroImuxcs.

Ilpn wm3yuenun kypca (U3MKH NPUMEHSIOTCS CIEAYIOLIUE OLICHOYHBIE CPEACTBa IS
TEKYIEro KOHTPOJS YCHEBAEMOCTH M TPOMEKYTOYHOM aTTecTalMyd IO HTOTaM OCBOCHUS
JUCHUITIINHBI:

. IICBMEHHBIE OTYETHI 10 JTA0OPAaTOPHBIM pabOTaM M UX 3aIINTA;

. pe3yiabTaThl  pelIeHUs  KOHTPOJBbHBIX  pador, W3, TectupoBanus U
9KCTPECC-KOJUTOKBHYMOB.

Bonpocsl k 3k3amMeHy 1o Kypcey «Pusuka»

MEXAHHKA

1. OcHoBHbIE NOHATUS KHHEMATUKU: MaTepUaibHasi TOUKA, CUCTEMA OTCUETA, TPAEKTOPHUSL, IyTh,
MEpEMEILEHUE, PaANYC-BEKTOP, CKOPOCTb, YCKOPEHHUE.

2. TlpsmonmHEHHOE paBHOMEPHOE, PABHOMIEPEMEHHOE (PaBHOYCKOPEHHOE, PaBHO3AMEIJICHHOR)
JBUKCHHE. Y PAaBHEHHUS JBUKCHUS U CKOPOCTH.

3. KpuBonuneiinoe aprkeHue. J[BUKEHHWE TOYKH IO OKPY)KHOCTH. JIMHEWHBIE W YIIIOBBIE
XapaKTepUCTHKHU TaKOro ABMKEHUA. KnHemaTyka BpalaTeIbHOrO JBUKCHHUS: ONIPEACIICHUE U
IIPUMEpPBl  BPAILIATEILHOTO JBUKEHUS, CBSI3b MEXKJY YIJIOBOMW M JIMHEWHOHM CKOPOCTBIO,
YTJI0BOE yCKOpeHue, (hopMyiia yrioBoro myTH.

4. OcHOBHbIE TIOHATHA  JMHAMUKM: HMHEpUUANbHAsT  CHUCTEMAa  OTCYETa, IPUHLUI
OTHOCHUTEJIBHOCTH, Macca, CUja, MHEPLUUsS U MHEPTHOCTb, KOJMYECTBO JIBUXKEHUS (MMITYJIbC),
HUMITYJIBC CHJIBI.

5. Tlepssrii 3akoH Hetotona. Bropoii 3akon Hetotona. Tpetuit 3akon HetoTona. X mposiBnenue
B IIPUPOJIE.

6. Cuibl B MEXaHUKE: CUJIa TATOTEHMS, CUJIa TAXKECTH, BEC, CUJIa YIIPYTOCTH, CHJIa TPEHUS TIOKOS
U CKOJbKeHUs. CUIIbl CONPOTUBIIEHUSI Ta30BbIX M JKUIAKUX cpell. CUilbl KOHCEpBAaTUBHBIE U
HEKOHCEPBATUBHBIE. 3aKOH COXPAHEHMs UMITyJIbCa. YIIPYTUHA U HEYNPYTUH, LIEHTPAJIbHBINA U
HELIEHTpaJIbHBIA yap mapoB. PeakTuBHOE nBHXKEHUE.

7. DOueprus u paborta. Mexanuueckas pabota u sHeprus. Pabora cuisl ynpyroctu. Pabora cuibl
TsokecTd. Pabora, coBepimiaemas npu TopMokeHuu. Ilosis moOTeHUMadbHBIE W HE
noTeHuuanbHble. [loTeHanpHas, KUHeTH4ecKas ¥ IOoJIHAs MEXaHUYECKas SHEPIUM CUCTEMBI
TeN.

8. OcCHOBHBIE MOHATHUS BPALIATEIBHOTO JBHXEHUS (aOCOMIOTHO TBEpJOE TeNno, LEHTP Macc
(MHEpLUH), YIII0Bas CKOPOCTh, YIIIOBOE YCKOPEHUE, MOMEHT CUJIbl, MOMEHT UHEPIIUH).

9. Kunernueckas sHeprus Bpauiaromerocs tena. MomeHT uaepuuu. MoMeHT cuiibl. OCHOBHOE
YPaBHEHUE IMHAMHKH BPAalATEIbHOIO IBHKEHUS TBEPAOTO Tea.

10. 3akoH coxpaHEHHS MOMEHTAa KOJMYECTBA JBIWXKECHHMA  (MMITyJabca). AHAJIOTHS MEXIy
BEJIMYMHAMH, XapaKTEPU3YIOIUMU IIOCTYNATEIbHOE U BPAILATEIbHOE IBHKECHUS.

11. TonsiTue naBneHus B )KUAKOCTAX U razax. 3akoH Ilackans. ['mapocraTuueckoe ypaBHEHUE U
CJIEJICTBUS U3 HEro. ApxuMenoBa CUiIa.

12. [Isuwxenue xuaxoctu. Teopema bepHyIin u ciecTBUS U3 Hee.

13. JIBmwxenue Bsa3koi )xuakoctu. [I[pumenenne 3akoHa bepHyiun u 3aKkoHa COXpaHEHUsS MOMEHTA
KOJIMUYECTBA ABM)KEHHUS K CTallMOHapHOMY NOToKy. @opmyna Crokca. YpaBHenue [lyazeiins.

14. Onpenenenue KoeOATENHHOTO JABWKEHUS. YCJIOBUS BO3HHUKHOBEHHS KOJeOATEIHHOTO
JIBUKECHMS.

15. ludpdepennmanpHoe ypaBHEHHE CBOOOTHBIX KOJICOaHWHA. XapaKTEPUCTHKH TapMOHHYECKUX
KOJICOaHHI.

16. CBoOOHbBIE, 3aTyXalwIIWe W BBIHY)KICHHBIC KOJcOaHUs. YCJIOBUS BO3HMKHOBEHHUS U
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ypaBHEHHSI, OITUCHIBAIOIINE 3TU BU/IbI KOJIeOaHUil.

BonnoBoe asuxenue. Onpenenenue BojaHbl. OOpa3oBaHKe NONEPEUYHBIX U TPOJOIBHBIX BOJH.
XapaKTepHuCTUKA BOJIHOBOI'O IBM)KEHUS. Y paBHEHHE Oeryieit BoyiHbl. [lapamMeTpbl BOJIHOBOTO
JBUKCHHUS.

Nutepdepentus u audpakuus BoaH. [IposiBienue 3TUX SBICHUHN B IPUPOJIE.

DneMeHTHl aKyCTUKH. 3BYK. [ POMKOCTh M HHTEHCUBHOCTH 3ByKa. [IoHsTHE 00 YnbTpa3ByKe.

MOJIEKYJIAPHASA ®U3UKA 1 OCHOBbI TEPMOIMUHAMUKHU

OCHOBHBIE TOJIOKEHHSI MOJIEKYIISIPHO-KHHETHYEeCKOW Teopun. OnbITHRIE (AKThI, JeKaIUe B
ocHoBe MKT. [lonsATHE MAEaTBbHOIO ra3a. XapakTepuCTUKH UAEaIbHOIO rasa.

OCHOBHO€E ypaBHEHHE KHHETUYECKOWU TeOoprH ra3oB. OCHOBHBIEC Ia30BbIE 3aKOHbBI. Y paBHEHUE
COCTOSIHUS MJICAJIBHOTO Ta3a. YHHMBEpcalbHas ra30Bast IOCTOSTHHAS U €€ (PU3UUECKUI CMBICIT.

CBs13p TemrmepaTypbl ¢ dHEpruel MOJIEKYJISIpPHOTO JBIKeHus. [[nuHa cBoOOgHOrO mpobera
MoJIeKyI. TennonpoBoAHOCTh Ta30B.

[lepBoe Ha4asI0 TEPMOJANHAMHUKHU.

Pacuer paboTsl raza mpu wm3omporieccax. TerioeMKocTh ra3oB. AauabaTHBIA mpoliecc.
VYpasuenue Ilyaccona.

Bropoe Hauano repmoanaaMuku. [TorsiTie 00 SHTPOITUH.

uxn Kapno u ero KITJ.

TepMmoanHamMuueckoe onpeaeIeHue TeMIepaTyphl.

OTKIJIOHEHUE peabHBIX ra30B OT 3aKOHOB MJICAJIBHOIO rasza. YpaBHeHue Ban-nep-Baanbca.
N3oTepma peanbHOrO rasa.

. Ucnapenue xunkocrer. HacplmeHHbI M HeHachllleHHBIM map. [loHATHE BiaXHOCTH WU

METO/IbI €€ U3MEPEHHUS.
CrpoeHnue u CBOMCTBA KUAKOCTH. TemI0eMKOCTb KUAKOCTEH.

SIBiieHME TOBEPXHOCTHOTO HATSDKEHHUA. SIBIEHUS CMadMBaHWAd W HE CMAaudMBaHUS.
Kanunnsapuele siBaeHusl.

CTpyKTypa KpUCTAITMYECKUX U aMOP(DHBIX Tesl. DU3NUYECKHEe CBOMCTBA KPUCTAIIOB.
Hedopmarius TBepabIX Tel. TemmoeMKocTh TBEPIbIX Tell.

Hwnarpamma coctosinuid. TpoiiHasg To4ka.

SJIEKTPOAUHAMMUKA

OcHOBHbIE NOHATHS 3JIEKTPOCTaTUKU. B3anMopeicTBre 3aps10B. 3aKOH KyJIOHA.
DIEeKTPOCTATUYECKOE TMOJ€ W  €ero  XapakTepucTuku. [IpuwHIMO  cynepno3uiuu
3JIEKTPOCTaTHUECKUX ToJjied. OTHOPOJHOE M HEOJAHOPOIHOE 3JIEKTPOCTATHUYECKOE IIOJIE.
DnexkTpoeMKocTh. KoHIeHCaTOphl. DHEPTHs SJIEKTPUUECKOTO MO TUIOCKOTO KOHACHCATOopa.
[loTtox BekTopa wunayknuu. Teopema Octporpanckoro-I'aycca. IlpumeHeHue Teopemsl
Octporpaackoro-Iaycca.

DneKTpuyeckuii TOK. OCHOBHBIE JIEMEHTHI U XapaKTEPUCTUKHU JNEKTPUUECKUX LIETICH.

3akon Oma B BekTopHOU (hopme. 3akoH Oma 11 ydacTKa IeNu U IS LEMH, COAeprKaien
S/C.

Pa3zBetBniennsie anekTpuueckue enu. [pasmio Kupxroda.

TennoBoe nelcTBUE AIEKTPUUECKOro Toka. 3akoH [xoyns-Jlenna.

Meraisl, DOJTYIPOBOJHUKH U JUAIEKTPUKU C TOUYKH 3PEHUS 30HHON TEOPUU IPOBOAUMOCTH.
[Ipupona sneKTpUyYECKOro TOKa B MeTaulax. 3akoH OMa C TOYKH 3PEHHs 3JIEKTPOHHOU
TEOPHH.

[Ipupona nayekTpuueckoro TOKa B  MNOJYNpPOBOAHMKAaX. KOHTakTHbIE SIBICHUS B
MOJIYITPOBOIHUKAX.

Hcnonb3oBaHue moinynpoBOAHUKOBBIX MPUOOPOB B AJIEKTPOHHBIX YCTPOMCTBAX.

[Ipupona »NEKTPUYECKOTO TOKAa B BakKyyMme. JSIBiI€HHE TEPMOIJIEKTPOHHOM HMHUCCHHU.
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JlaMIIOBBIN TMOJT, TPHOA. DIEKTPOHHO-Ty4YeBast TpyoOKa.

[Ipupona snexTprueckoro Toka B razax. HecamocTosTenbHbIN 1 CaMOCTOSATEIbHBIN Fa30BbIe
paspsanbl. [IpumeHeHne 3JIEKTPUYECKOM HMCKpBI, AYT'M, TICIOLIErO paspsaa. YCTPOHCTBO H
MPUHLIMI JEHCTBUS 3JIEKTPHUUECKOro GuiabTpa

[Ipupona »JIEKTPUYECKOTO TOKA B JKUIAKOCTSIX. MEXaHU3M DIIEKTPUYECKOW AMCCOLMALNH.
3akoHbI AeKkTponu3a. [[pumenenne anexkTponunsa.

OmnsIT Opcrena. BzaumoneiicTBue napamuienbHbIX TOKOB. XapaKTEPUCTUKUA MArHUTHOTO TTOJISL.
3akon buo—Caapa-Jlamnaca.

CrnencTBusi U3 OCHOBHOTO 3aKOHA AJIEKTPOMarHeTu3Ma. BUTOK ¢ TOKOM B MarHUTHOM IIOJIE.
Cuna Amrnepa. [IpuHIUI paGoThl AIEKTPOABUTATEIS.

I'mnoreza Ammnepa. MarHuTHble CBOMCTBa BellleCcTBA. J(maMarHeTWkH, MapaMarHeTUKU U
dbeppomarnetuku. [locTossHHBIE MATHUTHL. MarHuTHOE 1OJI€ 3eMJTH.

OnsiTel @apanes. 3aKOH ANEKTPOMAarHUTHOW HHAYKIIHH.

Beinyxnennsle  anmekTpuueckue  kojeOaHus.  [lepemeHHbIi  TOK.  XapaKTEPUCTHKH
IepeMeHHOro Toka. MiMnenanc. AKTUBHOE M pEaKTUBHOE CONIPOTUBIICHHUS.

SBneHue caMOMHAYKIMU. THAYKTUBHOCTE. DHEPIUsl MAarHUTHOTO MOJISl KOHTYpPa ¢ TOKOM.
3axon OMa Ju1s 1TOC/IeJOBATENbHON LIENU IEPEMEHHOTO TOKA. Pe30HaHC HaNpsKEHUS.
Tpanchopmarop u ero npakTUYECKOE HCIIOJIb30BAHUE.

KonebatenbHblil KOHTYp U ero xapaktepuctuku. Popmyna TomcoHa.

AHTEHHA. DJIEKTPOMAarHuTHbIE BOJIHBI M UX CBOMCTBA. [IpuHumn pagnocssasu. Pagnonokanus.

I'EOMETPUYECKAS, BOJIHOBAS U KBAHTOBAS OIITUKA

3akoH ocBelleHHOCTH. PoTtomeTpusa. CBETOBbIE €MHUIIBI H3MEPEHHUS.

I'eomerpuueckass onrtuka. 3aKOH MPSMOJMHEHHOTO pPAaCHpPOCTPAHEHUS CBETA. 3aKOH
OTpa)XKeHHUs U MPEJIOMIICHUS CBETA. SIBJIEHUE TIOJTHOTO OTPAaKEHUSI CBETA U €r0 IPUMEHEHUE B
HEKOTOPBIX ONTUYECKUX MPHOOpax.

[TocTpoenue m300pakeHust B 3epKayiax U B JmH3aX. Popmyna auH3bl. OnTuyeckas cuiia
JIUH3BL.

Korepentnsie ucrounuku ceta. OnbiT FOHra. bunpusma ®penens. Konbima HproTona.
NuTepdepenius B TOHKUX TUIeHKaxX. [I[pocBeTieHne ONTHKH.

CymHocTs nudpaknuu cBeta. JudpakipioHHass KapTHHA W YCIOBHSI €€ BO3HHKHOBEHUS.
JudpakimoHHas perieTka 1 ee XapaKTepUCTUKY.

EcrectBeHHblli M NONAPU30BaHHBIA cBeT. [lomepedHslii XapakTep CBETOBOM BOJIHBI.
IlonspuzaTtop. Anamuzatop. 3akoH Mamoca. Ilonsgpusanus npu OTpakeHHU. 3aKOH
bprocrepa.

Hucnepcuss ceera. HopmanbHas M aHOManbHas Jucnepcusd. JIMCHepcHOHHBIN CHEKTP.
CpaBHeHHE TUCHEPCUOHHOIO CIEKTpa ¢ IU(PaKIUOHHBIM CIieKTpoM. CHEKTpOMETPhl U UX
HCII0JIb30BAaHHUE.

XapakTepUCTUKU TerioBoro usnydeHus. [lonarue abcomoTHo yepHoro tena. OObsiCHEHHE
XapakTepa TerIoBoro u3nydenus. 3akonsl Ctedana-bonbpiimana u Buna.

I'mnoresa ITnanka. KBanT cBera.

OmnpiTel CTosNeTOBa. 3aKoHbl hoTodPdexTa. Popmyna DHHIITEHHA.

M3mepenne ckopoctu cBera. [loctymarel CTO. CnenctBus u3 noctyinatoB CTO. DaeMeHThI
PEIATUBUCTCKON MEXaHUKH.

ATOMHASA ®U3NKA U PUSUKA DJIEMEHTAPHBIX YACTHUIL

Crpoenue artoma. OmbiT Pesepdopma. Iloctymater bopa. CrtpoeHue atoma BOIOpOJIA.
Oo0mBsicHeHHe crieKkTpa Bogopoaa. TpyaHoctu Teopun bopa. BomHOBBIE CBOWCTBA AIEKTPOHOB.
CtpoeHue 31eKTpOHHONH 000J0YKM CIOXKHBIX aTOMOB. Ilepuoanueckas cucrema 3J1€MEHTOB
Menpneneesa. [puanun Ilaymu.

EctectBenHas paanoakTUBHOCTh. Bubl pagroakTUBHOIO pacmnaja. 3aKOH paJu0aKTHBHOTO



pacnana. Ilepuon nonypacnana.

4. SlnepHble peakUH. DHEPreTUYeCKUN BBIXOJ SIEPHBIX peakuuid. JleneHue TsHKeNIbIX sep.
Cunres nerkux saep. Mcnonbs3zoBanue s1epHON SJHEPIUH.

5. DneMeHTapHbIe YacTullbl. AHTHYacTULBl. AHHUTIIIAIMSA. OObsicHeHue OeTa- pacnaja.

6. Ilpumepbl W CcBOICTBa 53JIEMEHTApPHBIX YacTHL. BuIbl B3aUMONEHCTBHS  MEXIY
3JI€MEHTAapHBIMH YaCTULIAMH.

Bonpocsl K 3Kkcnpecc-KOIJIOKBUYMY

Beenenue
. UTto Ha3pIBaIOT GU3NIECKON BETUINHON?
. Uem xapaktepusyercs puznueckasi BeIuunHa?
. [lepeuncnuth CUMBOIIBI OCHOBHBIX (PH3UIECKUX BEITUUHH.
. UTo Ha3BIBAOT M3UUECKUM 3aKOHOM?
. Kak 3aymaetcs 00macth NpUMEHUMOCTH (PU3MUECKOTO 3aKOHA?
. Kaxue 3akonbl hr3uKu Ha3bIBAIOT PyHAAMEHTATBHBIMU?
. UTo Ha3bIBaIOT HU3NIECKON MOIEIIBIO?
. Kakue 3akoHOMEpHOCTH HA3bIBAIOT SMIUPHUUECKUMHU?
. Kakue sBneHust Ha3pIBalOT MAKPOCKOMMUECKUMU? MUKPOCKOMUYECKUMHU?
10.Kak onpenensiercs COCTOSTHUE (GU3HUESCKOU CUCTEMBI?
11.Kak onrcaTh N3MEHEHHE COCTOSTHUS CUCTEMBI?

O 00 1N DN K W~

KunemaTnueckue npeacTaBjieHUs MeXaHUKH
12.Kakue nqBH>KEHUSI Ha3bIBAIOT HEPEIATUBUCTCKUMU? PensiTuBUCTCKUMU ?
13 B uem 3axmmtouaercs GpyHAaMEHTATBHOCTh 3HAYEHHUSI CKOPOCTH CBETA B BaKyyme?
14. Koraa u moyemMy HapymaeTcs 3BKJIUA0BOCTh MUPOBOTO IPOCTpaHCTBA?
15.Kakue nBmkeHUsT Ha3bIBAIOT KBAHTOBBIMHU?
16.YTo Ha3bIBalOT CUCTEMOM oTCYeTa?
17.Kakoe Teso Ha3bpIBalOT CBOOOIHBIM?
18.ITpuHiun unepuuu I'anunes.
19.IlpuMepsl HHEPLIUATBHBIX CUCTEM OTCUETA.
20.ITpuyuHBl OTKIIOHEHHS] OT MHEPIUATBHOCTH (B CHCTEMaX OTCYETa ¢ KOOPAMHATHBIMH

OCSIMH, KECTKO CBSI3aHHBIMH C 3eMJIeH).
21.ITpuHLIKII OTHOCUTEIBHOCTH.
22.0067acTh IPUMEHUMOCTH MPUHIIAIIA OTHOCUTEIILHOCTH.
23.B 4em 3aKkiIro4aeTcss HHBAPUAHTHOCTh (PU3NYECKUX 3aKOHOB?
24 Kakumu npeoOpazoBaHusiMU MOKHO ToayuuTh MCO otHocutensHO ucxogno UCO?
25.Yto Ha3pIBAIOT MAaTEPHATLHON TOUKOH (YacTurieit)?
26.Yto naszsiBator ATT?
27.YTo 3HAUUT OMKUCATh ABIKEHUE PUZNYECKON CUCTEMBI?
28.YUT0 HA3BIBAIOT YHMCIIOM CTEIEHENH CBOOOIbI (PU3MUECKON CUCTEMBI?
29.Kak onucaTp 0JIO)KEHUE YaCTULIBl B IMIPOCTPAHCTBE?
30.Yemy paBHO uncyo0 cTeneHeit cBo6o s yactuipl? ATT?
31.3aKk0H ABUIKEHUSA YACTHUILIEL.
32.YT0 Ha3bIBAKOT TPACKTOPUEH YACTULIBI?
33.Yr10 Ha3bIBAIOT MEPEMEILIEHUEM YACTULIBI?
34 Kak onpenennTs NOBOPOT YACTULIBI OTHOCUTEIBHO OCU?
35.YT0 Ha3bIBAIOT YIVIOBBIM NI€pEMEIIEHUEM?
36.UT0 Ha3bIBAIOT CKOPOCTHIO YACTHUIIBI?
37.Kakas ckopoCcTh Ha3bIBA€TCS CEKTOPHOM?
38.CBsI3b CEKTOPHOM CKOPOCTHU € JIMHEWHOM.
39.YT0 xapaKkTepu3yeT U3MEHEHNE HAIPABJIEHUS YIJIOBOTO IIepeMeIeHus?
40.ITonsiTe yrioBOil CKOPOCTH.



41.CBs13b TMHEWHON U YTJIOBOM CKOPOCTEM.

42.TlonsATHE YCKOPEHUS.

43.Kakoe yckopeHHe Ha3bIBalOT TaHeHIUMaIbHBIM? HopManbHbIM?

44.B dYem CMBICH pa3deieHUus YCKOPEHHUS Ha HOPMAJIbHYIO W TaHTCHIMAJIbHYIO
KOMIIOHEHTHI?

45.TlonsATHE YTIIOBOTO YCKOPEHMS.

46.ITpeodpazoBanus ["anumnes.

47.CnenctBus mpeoOpa3zoBanmii [ anuies.

48.B yeM OrpaHMYEHHOCTb T'JIMJIEEBCKUX IPEACTABIECHUI O CBOMCTBAX MPOCTPAHCTBA U
BpeMEHHU?

49.Tloctynat DiHIITEHHA.

50.Kakoe Bpemst Ha3bIBaIOT COOCTBEHHBIM?

51.95¢ddexT mopeHiieBa COKpaeHus IITMHBL.

52 Ilpunnun cootBercTBuUs bopa.

53.IlpeobpazoBanus JlopeHia.

54.CnenctBus npeodbpazoanuii JlopeHra.

JAuHaMu4ecKkue NPUHIUNBI MEXaHUKH

55.Kak onpenenuTs COCTOSHUE YaCTHUIIbI B KJIACCHYECKON (hH3HKe? CHCTEMBI YaCTHII?

56.YpaBHeHUs IBUKEHUS KIACCUYECKON MEXaHUKHU.

57.YcnoBue omnpeneneHus OOUIETO pEIICHUs YpaBHEHHs JBIKCHHUS KJIACCHUYECKOM
MEXaHUKH.

58.2¢dexT 3anaznpIBaHus B3aUMOICHCTBU.

59.Kakas cucreMa 4yacTull Ha3bIBA€TCS M30JMPOBAHHOM?

60.YTo Ha3bIBAIOT UMIYJIBCOM YACTHIIHI?

61.3aK0H COXpaHEHUs UMITYJIbCa.

62.Y1o Ha3bIBAIOT CUJIOH, ACHCTBYIONIECH Ha YacTUIly?

63.3aK0H MapHOCTH B3aUMOJCHCTBUSI.

64.YT0 HaA3BIBAIOT LIEHTPOM Macc (MHEPLIUH)?

65.3aK0H coxpaHEHUsI LIEHTpa Macc.

66.3aK0H aJTUTUBHOCTH MAcCCHI.

67.IMIynibC peNnsITUBUCTKOMN YaCTHUIIBI.

68.Bubl hyHIaMEHTaIbHBIX B3aUMOICHCTBHIA.

69.Kakue B3aUMOJICUCTBUSA Ha3bIBAOT: IrpaBUTALOHHBIMU ? CnabpimMu?
OnexrpoMarHUTHBIMU? CHIIBHBIMU?

70.3aKOH BCEMUPHOI'O TATOTEHUS.

71.IlpuHIMN 5KBUBAJIEHTHOCTH.

72.3akon Kynona.

73.Cuna Jlopenua.

74.3akon ['yka.

75.KOHTaKTHbBIE CUJIBL.

76.I1pupona Topmossimero 3¢ dekra.

77.3akoH Kynona — AMOHTOHa.

78.IloHsITHE MEXaHUYECKON paOOTHI.

79.4T0 Ha3bIBAIOT IPOLECCOM?

80.Kakue cuibl Ha3bIBAIOT NOTEHIMAIBHBIMA?

81.IloHsATHE NOTEHIIMATILHOW YHEPTUU.

82.Kakue cuiibl 3aBUCST OT KOOPAMHAT YacTUIl?

83.Kakue cuibl Ha3pIBalOT KyJIOHOBCKUMHU?

84.Kakue cuibl Ha3bIBAIOT LIEHTPAIBHBIMU?

3aKOHBI COXpAHEHUS

85.IIpocTpaHCTBEHHO-BPEMEHHBIE MMPe0Opa3oBaHus PyHIaMEHTATLHON CHMMETPHH.

86.COOTBETCTBHE 3aKOHOB COXpaHEHHUs (PU3MUYECKUX BEIMYMH MPeoOpa3oBaHUSIM
(byHIaMeHTaIbHON CUMMETPUH.



87.3aK0H COXpaHEHUs UMITYJIbCA.
88.3aK0H COXpAaHEHUS YHEPTUN.
89.YpaBHenus ['amunbTOHA.
90.®u3znyeckuii CMbICI ypaBHEHHH ['aMuiIbTOHA.
91.OHeprus cBOOOAHON PETATUBUCTCKOM YaCTHIIBI.
92.OHeprus HEPEISITABUCTCKOW CBOOOTHON YaCTHIIBI.
93.2OHeprusi MOKOS YaCTUIIBIL.
94 Kunetnueckasi 3HEpPIrusi peJISITHABUCTCKON YaCTHUIIBI.
95.KuneTnueckasi S3Hepruss HEpeIITUBUCTCKOM YaCTHUIBI.
96.OHeprus peasTUBUCTCKON YaCTHUIBI BO BHEIIIHEM TIOJIE.
97.2Heprusi HEPEISITUBUCTCKONU YACTHUIIBI BO BHEIITHEM TTOJIE.
98.Kakoe nBmxeHue Ha3bBalOT PUHUTHBIM? MHPUHUTHBIM?
99.IloTeHnmanbpHas siMa.
100.Iedext macc.
101.MoMeHT uMIyIbca YacCTHIIBL.
102.3aKk0H coXpaHEHHS] UMITYJIbCA B KJJACCHUYECKON MEXaHUKE.
103.Co6CTBEHHBIIT MOMEHT UMITYJIbCA.
Hekotopble npuMeHeHNsI 3aKOHOB MEXaHUKHU

104.Cuna Jlopenua.
105.3anaya aByX Tein
106.YTo Ha3bIBAIOT MPUBEICHHON MacCOM?
107.Cucrema nieHTpa Macc.
108.Bropoii 3akon Kemnnepa.
109.Kakoii nporiecc Ha3bIBalOT CTOJKHOBEHHUEM ?
110.Yopyrue u Heynpyrue CTOJIKHOBEHHUSI.
111.YT1o Ha3bIBaIOT IOPOTOM pEAKLUN?
112.Kakoe cTONKHOBEHUE HA3BIBAIOT YHAOTEPMUUYECCKUM?
113.Kakoe cTONKHOBEHHE HA3bIBAIOT HK30TEPMUUYECKUM?
114.YpaBuenue Memiepckoro.
115.®opmyna [uonkoBckoro.

JAuHaMuKa TBepAOro Tejaa
116.YpaBHenue asuxenus uentpa macc ATT.
117.Kak onpenenuts cuity, AeiictByrouryto Ha ATT?
118.YTo Ha3bIBalOT MOMEHTOM MHEPIUH TeJIa OTHOCUTENIBHO JaHHOU OCH.
119.Yemy paBHa kunetndeckas 3eprust ATT?
120.Teopema lteiinepa.
121.0cHOBHOE ypaBHEHHUE TUHAMHUKHU BPAIIATEIBHOTO JIBHKCHHS.
122.YT10 Ha3bIBalOT MTHOBEHHOM OChIO BpalleHUs ?
123.Yto Ha3bIBalOT CBOOOHOM OCBIO BpaIEeHHUs?
124.Y1o Ha3bIBAIOT IVIABHBIMU OCAMH UHEpLUUU?
125.Y10 Takoe rupockon?
126.Yto Ha3bIBaIOT Npeneccuei?

OcHOBHBIE 3JIEMEHThI TEOPUHU YIIPYTOCTH
127.Kaxkas nedopmarus Ha3bIBaeTCs yIpyroi? Heynpyroum?
128.Yt0 Ha3bIBAIOT HANPSHKEHUEM?
129.Yt0 Ha3bIBaIOT OTHOCUTEIBHOU JAeopmariueii?
130.3akon I'yka.

140.B uem 3akimtouaercs Gpusnueckuii cMpica moayis FOura?
141.Kakoe siBneHHe Ha3bIBAETCSI TUCTEPEIUCOM?
142.0cHoBHBIC BUBI AehOpMaITnil.
143.Yemy paBHa 3HEprus aedopmaiuu’?
144.Yro xapakrepusyeT BEKTOp YMoBa?
JIBu:keHNe B HeMHePUHMAIbHBIX cucTemMax orcuera (HUCO)



145.Yemy paBHa cuia UHEpLUU?
146.Kak onpenenuts cury Kopuonuca?
147.3anucats 3akoHs! coxpanenus B HUCO.
I'paBuTanmonHoe moJie
148.Kakoe noJje Ha3bIBalOT rPaBUTALIUOHHBIM?
149.1aTh onpeneneHne HANPsKEHHOCTH OIS TATOTEHHUS.
150.YTo Ha3bIBAIOT CUJIOBOM JINHUEH?
151.Yt0 Ha3bIBaIOT MOTOKOM BEKTOPA HANPSH>KEHHOCTH?
152.Y1o Ha3bIBAIOT MOTEHIIUATIOM IO ?
153.0npenenut cBA3b MEXKy NOTEHIIMAIOM U HAIPSAKEHHOCTHIO TPABUTAITMOHHOTO TOJIA.
154.Teopema Octporpaackoro-I"aycca.
KoJsie6anusi 1 BOJIHBI
155.Yto0 Ha3pIBatOT OJHOMEPHBIM KJIACCUYECKUM rapMOHUYECKUM OCLMILIATOPOM?
156.3anmcath ypaBHEHHE OCIIMILIATOpa B AU dHEepeHIInaTbHOM BU/IE.
157.3anucath ypaBHEHUE BOJTHBI.
158.YTto Ha3bIBAIOT 3BYKOBOI BOJHOM (3BYKOM)?
159.YTo Ha3bIBaIOT CUIION (MHTEHCUBHOCTHIO) 3BYKa?
160.YTo Ha3bIBAIOT 3BYKOBBIM (aKyCTHUYECKUM) JTaBICHUEM ?
161.Yro Ha3biBatoT TeMOpOM?
162.B yem 3akimrovaeTcsi OnHaYypaIbHBINA d(PherT?
163.YUto0 Ha3bpIBalOT aKyCTUYECKOM KaBUTaLIMEN?
I'mapoanunamuka
164.Kakoe TeueHue )KUAKOCTH HA3bIBAIOT JIAMUHAPHBIM? TYpOYJIEHTHBIM?
165.TeopeMa HEpa3pBIBHOCTU CTPYH.
166.Ypasaenue bepuysim.
167.Aimnynbc cTpyu.
168.@opmyna Toppuuennu
169./IlnnamMuyeckasi BI3KOCTh
170.KunemaTtrueckasi BI3KOCTb
171.Ypasuenue Ilyazeiins
172.3akon 'arena-Ilyaseiins
173.YT10 Ha3bIBaIOT YKUCIIOM PeliHONbACA.
174.9¢d¢pexr Marunyca

MeToauyecKkue peKOMeHAANHU 110 U3YYEHUIO TEM:
Pa3zgen 1 «BBenenue»

Llenv usyuenus: oenadenue cmyoenmamu cucmemoil 3HaHuil 00 oowux QusuuecKux
NOHAMUAX.

H3yuue oannslii pazoen cmyoeHm 001:4cen:

- 3Hamb: ooOwWuUe pu3ulecKue NOHAMUS: ONbIM, USMEPeHUs,, BeIUYUHbL, 3AKOHbL, 001ACb
NPUMEHUMOCIU 3AKOHO8, MOOeNU, IMANUpUYEcKUe 3aKOHOMEpPHOCMU, OECKOHeYyHO OOonbuias u
Manas GenuduHbvl, MAxKpo- U MUKPOSGIEHUS, COCMOSIHUE CUCTeMbl U U3MEHEHUe COCMOAHUS
cucmemvl, YPAGHeHUs OBUINCEHUS,

- YMemb: Onepuposams nepeducieHHbIMU 8blule NOHAMUAMU U MOOENAMU MEXAHUKU,

- 6/140€Mb:HA36AHHBLIM GblUle NOHAMUNUHLIM ANNApamom QuU3UYecKux 3HaHUull npu
nocueoyrouem 0c80eHUU pasz0enos Kypca «MexaHuKay.

Ilpu u3zyuenuu pazoena 1 neooxooumo:

- CaMOCTOSITEILHO W3YYHUTh M 3aKOHCIIEKTHPOBATH Y4YEOHBI MaTepuan pasjena

«Benenuey, pa3MeIleHHBIN Ha TOpTAJIE.

Ocoboe enumanue oopamumsp na:

— HeobXo0UMocmsb NOO20MOBKU K IKCNPECC-KOJLIOKEUYMY.

Jlna camokonmpona no pazoeny HeodXo0umo omeemums Ha c1edyouiue 60nPocsl:

Bomnpocs! K 3kcnpecc-KOJI0KBUYMY



. UTto Ha3bIBalOT GU3NUECKON BETUUNHON?
. UeMm xapakrtepusyercs pusnueckasi BelIuynHa?
Uro Takoe pa3MepHOCTh (PU3NUECKOI BETHUUHBI?
Kaxk o603Havaercst pasmMepHOCTh?
. IlepeuncinuTh CUMBOJIBI OCHOBHBIX (DU3UUECKUX BEITHYHUH.
. UTo Ha3bIBaIOT (PU3UUECKUM 3aKOHOM?
. Kak 3amaercs o6macth NpUMEHUMOCTH (PU3HMUECKOTO 3aKOHA?
. Kaxue 3akoHbl (pr3MKH Ha3bIBAIOT PyHAAMEHTATBHBIMU?
. Uto Ha3wBaOT pusudeckor Mmonenbio? [IpuBenuTe npumMepsl PUINIECKUX MOICIICH.
. Kakue 3akOHOMEpHOCTH HA3bIBAIOT YMIIUPUYECKUMHU?
. Kakue siBleHns Ha3bIBalOT MAaKpOCKONMUYECKUMU? MUKPOCKONTMUECKUMHU?
10.Kaxk onpenensieTcsi COCTOSTHHE PU3HMUECKOU CHCTEMBI?
11.Kak onucaTh U3MEHEHUE COCTOSIHUS CUCTEMBI?

N —

O 031N DN =W

Pasnen 2 «Kunemamuueckue npeocmaesieHus MexaHuKu

Ilens uszyuenusa: oenadenue cmyoeHmamu CUCMeMoll 3HAHUTL O KUHeMamuKe.

H3yuue oannstii pazoen cmyoenm 00ax4cen:

- 3Hamb: npuxyun unepyuu I anunes, NpuUHYUn OMHOCUMENbHOCMU, O02PAHUYEHHOCHb
2anuUNee6CKUx NpeocmaegieHuti 0 CEOUCMBAX NpOCMPAHCMBA U  BPEeMeHU;  Cle0Cmeus
npeobpazosanuil I anunes u creocmeus npeoopaszosanuti Jlopenya,

- yMemb: onepuposamsv NOHAMUAMU OAHHO20 pa30end U 6bINOJHAMb Npeodpa308aHUs
Tanunes, npeobpaszosanus Jlopenya,

- 61a0emb: NOHAMUUHBLIM ANNApamom (NpocmpaHcmeo, 6pems, O8UMCeHUe, Ccucmema
omcuema, UCO, c60600Hble mena, abcoomHo meepooe meio, cmeneHu c60000bl, MPAeKMOopus,
CKOPOCMb, YCKOpeHUe, MAmepuanibHas moyKka),

Ilpu u3zyuenuu pazoena 2 neob6xooumo:

- paccMoOTpeTh Cleaymomuil  yueOHblid Matepuan: [2], ¢.9-37; [3], c.13-41; [7],

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

- CaMOCTOSITEILHO ~ W3YYWTh W 3aKOHCICKTUPOBAaTh  YYEOHBIM  MaTepuall,

pa3MenieHHbIi Ha nmopTtane no Teme: «lIpeodbpazoBanus Jlopenua. [locTynat moctostHCTBa

ckopocTH cBeta. CnenctBus npeodpazoanuii JIopeHay.

Ocoboe enumanue oopamums na:

— HeobXo0UMOcmb NOO20MOBKU K IKCHPECC-KOJLIOKEUY MY,

—npuU N0O20MOBKe K CeMUHAPCKOMY 3aHamuio no meme. « O2panuyeHHOCmyb 2anu1ee8CcKux

npeocmasieHull o0 ceolcmeax npocmparcmea u epemenu. llpeoopazosanus Jlopenya.

Ilocmynam nocmosancmea ckopocmu ceema. Creocmeusi npeobpasoearnuil Jlopenyayy

O3HAKOMUMBCS C Y4eOHbIMU MAMepualamu, pazmeueHHbiMU Ha nopmaiie.

Jlna camokonmponsa no pazoeiy Heo0X00umMo omeemums Ha cedyroujue 60npocol:
Bonpocul k I3xcnpecc-konnoxeuymy
12. Kakue ABUKEHUS HAa3bIBAIOT HEPEISTUBUCTCKUMU? PeATUBUCTCKUMMU ?
13. B yem 3akimoyaercs GyHAaMEHTAIHOCTh 3HAUEHHSI CKOPOCTH CBETA B BaKyyme?
14. Korma u nouemMy HapymiaeTcs 3BKJIHI0BOCTh MUPOBOTO MMPOCTPaHCTBA?
15. Kakue aBuxeHUS Ha3bIBAIOT KBAHTOBLIMU?
16. Yto Ha3bIBAIOT CUCTEMOM OTCYETA?
17. Kakoe Teno Ha3bpIBalOT CBOOOTHBIM?
18. IIpuniun naepunu ["anumnes.
19. Ilpumeps! MHEPLUATIBHBIX CUCTEM OTCYETA.
20. IIpuuuHBl OTKJIOHEHUS OT WHEPIHAIBLHOCTU (B CHCTEMax OTCYETa C KOOPIAWHATHBIMU
OCSIMH, J)KECTKO CBSI3aHHBIMU C 3eMJIei).
21. IlpuHIUIT OTHOCUTEIBLHOCTH.
22. O6acTh NPUMEHUMOCTH MPUHLIUTIA OTHOCUTEIHHOCTH.
23. B ueM 3aki04aeTcsi MHBAPUAHTHOCTh (PU3UYECKUX 3aKOHOB?



24.
25.
26.
27.
28.
29.
30.

31

37

43

Kakumu npeo6pazoBanusiMu MokHO noayunts MCO otHOCcuTEnsHO ucxoanoi UCO?
UTo HA3BIBAIOT MATEPUAIIBHON TOUKOM (YaCTHIIEH)?

Yro nazpiBatoT ATT?

UTto 3HAYUT ONHUCaATh ABMKEHUE (U3UIECKON CUCTEMBI?

YTo Ha3bIBAIOT YMCIIOM CTeTNeHel cBo0O0IbI (pru3nueckoi cucTeMbl?

Kak onucaTh nonoxeHue yaCTUIbI B IPOCTPAHCTBE?

YeMy paBHO UuCIIO cTenieHel cBo0o bl yacTuibl? ATT?

. 3aKOH IBUKEHUS YaCTHUIIBL.
32.
33.
34.
35.
36.
. Kakast ckopocTh Ha3bIBA€TCSI CEKTOPHOM?
38.
39.
40.
41.
42.

UTo Ha3BIBAIOT TPACKTOPUEH YACTHUILIBI?

UTo Ha3bIBAIOT MEPEMENICHUEM YaCTHIIbI?

Kak onpenenuTs NoBOPOT YaCTHUIIBI OTHOCUTEIBHO OCH?
UTo Ha3bIBAIOT YIJIOBBIM MEpEMENIEHUEM ?

UTo Ha3BIBAIOT CKOPOCTHIO YACTHIIBI?

CBs13b CEKTOPHOI CKOPOCTH C JINHEHHOM.

Yro xapakTepu3yeT U3MEHEHHUE HAIIPABJICHHs YTJIOBOIO IEPEMEILEHNUS ?
[TonsiTHE YTIIOBOM CKOPOCTH.

CB3b TUHEUHOM U YIJIOBOM CKOPOCTEH.

IlonsTue yckopeHus.

. Kakoe yckopeHue Ha3bpIBalOT TaHT€HIUAIBHBIM? HopMmanbHbIM?
44,

B dyem cmMmpIich pasacicHusa YCKOPCHHS Ha HOPMAJbHYHO W TaHI'CHIHAJIBHYIO

KOMITOHEHTEI?

45.
46.
47.
48.

IToHsiTHE YTIIOBOrO YCKOPEHUS.

[TpeoOpazoBanms [ "anumes.

CrnenctBust mpeodbpazoBanuit ["anues.

B ueM orpaHW4eHHOCTh TaTUIIEEBCKUX IMPEACTABICHUN O CBOWCTBAX MPOCTPAHCTBA U

BpEMEHU?

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

[Toctynar DliHIITENHHA.

Kaxkoe Bpemst Ha3pIBatOT COOCTBEHHBIM?
D¢ dexT nopeHLeBa COKpaLIECHNs ATUHBI.
IIpuniun coorsercTBus bopa.
[IpeobpaszoBanus Jlopenna.

CrnenctBust mpeodpazoBanuit Jlopenia.

Ilpakmuueckue 3anamus no 0AGHHOU meme nPeono1azaom:
pemenue 3amad mo teme «Kunemaruka» u3 coopauka Mponosa U. E. «3agaun mo o6mieit

buzuke»:

1 2 3 4 5
1.1 1.11 1.31 1.44 1.58
1.2 1.12 1.32 1.43 1.56
1.3 1.14 1.33 1.42 1.55
1.4 1.15 1.34 1.41 1.53
1.5 1.16 1.23 1.40 1.50
1.6 1.17 1.24 1.39 1.49
1.7 1.19 1.25 1.38 1.48
1.8 1.20 1.26 1.37 1.47
19 1.21 1.27 1.36 1.46
1.10 1.22 1.29 1.35 1.45




BBIMIOJTHEHUE 3aJJaHUl TPEHUPOBOYHBIX W JIEMOHCTPAIMOHHBIX HHTEPHET-TECTOB Ha
caiitax WwWw.i-exam.ru u Www.fepo.ru ¢ neapro 0CBOCHHUS TUIAKTHUYECKON €IUHUIBI
«Kunematnka,

JKCIIPECC-KOJUIOKBUYM;

CeMHUHapcKoe 3aHATHEe o Teme: «OrpaHHYeHHOCTh TANIMIEEBCKHUX MPEICTABICHUA O
CBOMCTBax MpocTpaHCTBa U BpemeHu. [IpeobpazoBanus Jlopennia. [loctymnar mocrostHcTBa
ckopocTH cBeta. CnenctBust mpeoOpazoBanwmii JlopeHay;

BBHITIOJIHEHHE JIA0OPaTOpHOUM paboThl 001Iero Gusndeckoro npaktukyma «OnpeneneHue
YCKOpEHUsI CBOOOHOTO TAACHHUS.

3agaHus 1J15l CAMOCTOSITEILHOTO U3yYeHHSI:
1. U3y4uuTh 1 3aKOHCTIEKTUPOBATh paznen 1.4.
2. [oArOTOBUTHCS K IKCIPECC-KOIIOKBUYMY.
3. BBINIOJTHUTB TECTOBBIC 3aJJaHUS TI0 JAHHOMY pa3zeiy:
(3aoanus npeononazarom I npasunvhslil omeent)

3AJJAHUE N 1. Ha 06opry kocMmuyeckoro kopaOisi HaHeceHa 3MOiemMa B BHJE

reoMeTpruuecKor QUrypshl.

&
M3-3a pensATUBUCTCKOIO COKpAIlEHUs JUIMHBI 3Ta (urypa

u3Mensier cBoto (opmy. Ecnu kopabnb IBHXKETCS B HalpaBleHUH, YKa3aHHOM Ha PUCYHKE
CTPEJIKOH, CO CKOPOCTBIO, CPABHUMOM CO CKOPOCTBIO CBETa, TO B HETIOJIBMKHOM CHCTEME OTCUETa
smbIieMa npuMeT GopMy, YKa3aHHYIO Ha PUCYHKE ...

BapuanTel 0TBETOB:

L

2.

L

3ATAHUE N 2.

Ha 6opTy kocMudeckoro kopabiisi HaHeceHa SMOJIeMa B BUJIE TEOMETPUIECKON (DUTYPHI.

A

Hz-3a PECIATUBUCTCKOIO COKpalll€CHUA TJIIMHBI 2Ta (bHrypa HU3MCHACT CBOIO

¢dopmy. Ecnm kopalibp IBHKETCS B HAlpaBICHUHM, YKa3aHHOM Ha PHUCYHKE CTPEJKOH, CO
CKOpPOCTBIO, CPaBHUMOH CO CKOPOCTBIO CBETa, TO B HEMOABMXKHOM cHCTeMe oTcyeTa smOieMa

npuMeT GopMy, YKazaHHYIO Ha PHUCYHKE ...

BapuaHTbl 0TBETOB:

1

2
3


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

3AJAHUME N 3. luBaprnaHTHOW BEITUYMHOM SIBISIETCS ...
BapuaHTbl 0TBETOB:

1. ATUTETBLHOCTH COOBITHS

2. UMITYJIbC YaCTHULIbI

3. ayMHa mpeaMeTa

4. CKOpOCTb CBETA B BAKYyME

3AJIAHME N 4.

OTHOCUTENBHO HEMOJBUXKHOTO HAOIIOAATENs] TEJIO JABUKETCS CO CKOPOCThIO U
3aBUCUMOCTh MAacChbl 3TOTO Tejla OT CKOPOCTH TMpPU Macce TMOKOS #; BBIpAKAETCA
COOTHOIIICHHEM. . .

BapuanTel 0TBETOB:

1om=m, J1-| ufc]z
#
2. "“7;17"
—[m’c]z

3. m =,
L
4, m =, —
e
5. m:moi
L
3AJJAHUE N 5.

Kocmuueckuii kopalib ¢ JByMsi KOCMOHaBTaMU Ha OOPTY, OJIMH U3 KOTOPBIX HAXOJIUTCS B
HOCOBOM YacCTH pakKeThl, APYrod — B XBOCTOBOM, JIeTUT cO ckopocThio V=0,8c. KocmoHnasr,
HaXOJSIIUICS B XBOCTOBOM YaCTH PaKEeThl, IPOU3BOIUT BCIIBIIIKY CBETA U U3MEPSIET IPOMEKYTOK
BpeMEHH 13, 32 KOTOpBIA CBET MPOXOIUT PACCTOSHUE JI0 3€pKajia, YKPEIUICHHOTO y HEro HaJ
rOJIOBOM, M OOpaTHO K H3IIydaTeNro. DTOT MPOMEXKYTOK BPEMEHU C TOYKH 3PEHHS IPYTroro
KOCMOHABTA. ..

BapuaHThl 0TBETOB:

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

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

3. paBeH t;

4. 6onbime, yeM t; B 1,67 pa3

5. Menblne, yem t; B 1,25 pas

3AJJAHHUE N 6.Kocmuueckuii kopabib ¢ 1ByMs KOCMOHAaBTaMH JIETUT cO cKopocThio V=0,8c (c —
CKOpOCTh cBeTa B BakyyMme). OOWH W3 KOCMOHABTOB MEIJICHHO IMOBOPAYMBACT METPOBBIA CTEPKECHb H3
NoJIoKeHUs 1, MapajuleIbHOrO HAIPABICHUIO JBWKEHHS, B IOJOXKEHHE 2, MEPHEHIUKYISIPHOE 3TOMY
HanpasieHnto. Toraa iMHa CTePKHS C TOYKU 3PEHHUS APYroro KOCMOHABTA ...

BAPHUAHTBI OTBETOB:
1) m3MmeHuTces ot 1,0 M B mostoxxennu 1 10 0,6 M B 2) n3meHuTcs ot 1,0 M B mostoskennu 1 mo 1,67 M B
MOJIOKEHHUH 2 MOJIOKECHHUU 2
3) papra 1,0 M npE m060i ero opEeHTAIHH 4) m3meHuTces ot 0,6 M B monoxkernnu 1 7o 1,0 m B

HOJIOKEHUH 2

3AJJAHME N 7.Kunetndeckasi SHEprusi peasTUBUCTCKON YaCTHIbI, JBMXKYILIEHUCS CO CKOPOCTHIO U,
OIIPEEIISETCS COOTHOLIEHUEM ...



1)

3)

BAPUAHTDBI OTBETOB:

2)

Paznen 6 «/unamuxa meépoozo menay

Llenv uzyuenun: oenadenue cmyoeHmamu CUCMEMOU 3HAHUIL 0 OUHAMUKE MEEPO02o
mena.

H3yuue oannsiii pazoen cmyoenm 001)4cen:

- 3Hamb: KuHemamuxy oeudcenus ATT, momenmvl uHepyuu CUMMEMPUYHLIX Me,
OCHOGHOE YpasHeHue OUHAMU B8PAUAMENbHO20 OBUNCEHUS, YCI08US PABHOGECUs mel, NPUHYUN
B03MOJCHBIX (UPMYANbHBLX) NepeMeujeHuli, OCHOBHble NeMeHmMbl Meopul Ynpy20Cmu, Ces3b
Medncoy deghopmayueli u HaAnps’ceHueM, 8Uobl 0edhopmayull.

- yMemwv: onepuposamv NOHAMUAMU OAHHO20 pa3zdend U 3anucbléams U NPUMEHSIMb
yenosus pasnosecusi mel,  ypaguenus osudxcenus ATT, onpedenimv KUuHemMuyeckyro SHepeuio
ATT u momenmol unHepyuu CUMMEMPUUHBLIX Mell,

- 671a0emb: NOHAMUNUHLIM ANNAPaAmMoM (MSHOBEHHble OCU 8paujeHus, c80000Hble OCU,
2UPOCKON, 2upocKonuyeckuil 3¢hghexm, supockonuuecKkue cuivl, npeyeccus, pvluacu, napa cui,
ynpyeuti eucmepesuc, 6eKkmop Ymosa).

Ilpu uzyuenuu pazoena 6 neo6xo00umo:

- paccMOTpeTh Cleayromuil  yueOHbii Matepuan: [2], ¢.9-37; [3], ¢.13-41; [7],

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

Ocoboe enumanue odpamums na:

— He0bX00UMOCHb NOO2OMOBKU K IKCNPECC-KONOKEUY MY,

Jlna camoxonmpona no pazoeny Heo0X00UMO Omeemums Ha c1edylouiue 60npPocol:
Bonpocul k sxcnpecc-konnokeuymy
116.YpaBuenue neuxenus nenrpa macc ATT.
117.Kak onpenenuts cuity, AeictByromyto Ha ATT?
118.Yto Ha3pIBatOT MOMEHTOM MHEPLMH T€Ja OTHOCUTENBHO TaHHOM OCH.
119.Yemy paBHa kunetnueckas sueprus ATT?
120.Teopema lTeiinepa.
121.0cHOBHOE ypaBHEHHE JUHAMUKHU BPAIATEIbHOIO JBUKEHUS.
122.YT10 Ha3bIBalOT MTHOBEHHOM OCBIO BpalleHus?
123.Yto Ha3bIBatOT CBOOOIHOM OCKIO BpalleHus?
124.YTto Ha3bIBAIOT IJIABHBIMHU OCSIMH HHEPLIUN?
125.Yto0 Takoe rupockon?
126.Yto Ha3bIBaIOT Npereccuei?
127 Kakas nedopmariust Ha3bIBaeTCs ynpyroi? Heynpyroi?
128.YTo Ha3bIBAIOT HANIPSXKEHUEM?
129.YUt0 Ha3bIBaIOT OTHOCUTEIBHOU AedopMarueii?
130.3akoH I'yka.
140.B uem 3akimtouaercs pusnueckuii cMpica moayis FOura?
141.Kakoe siBjieHHE Ha3bIBAETCS TUCTEPE3IUCOM?
142.0cHoBHBIE BUIBI Ie(OpMaIIH.
143.Yemy paBHa >HEprus aehopmaruu’?
144.Yto xapakrepusyeT BEKTOp YMoBa?



Ilpakmuueckue 3auamus no OAHHOU meme nPeonoaazarm:
— pemenue 3amad no teme «JlmHamuka TBepmoro Ttenma» u3 cobopuumka Hpomosa U. E.
«3agauu o obmel puznKey:

1 2 3 4 5
1.234 1.218 1.257 1.171 1.198
1.236 1.219 1.251 1.172 1.195
1.242 1.220 1.262 1.173 1.193
1.245 1.221 1.263 1.174 1.192
1.247 1.222 1.264 1.175 1.191
1.249 1.223 1.266 1.179 1.190
1.251 1.224 1.267 1.180 1.189
1.253 1.225 1.268 1.181 1.188
1.255 1.226 1.269 1.182 1.187

— BBINOJHEHUE 3aJaHUN TPEHUPOBOUHBIX U JAEMOHCTPALIMOHHBIX HHTEPHET-TECTOB Ha
cafitax WWW.i-exam.ru u WwWw.fepo.ru ¢ meiabio OCBOCHHMS AUAAKTUYECKHUX EIUHUIL
paszena;

—  JKCHPECC-KOJJIOKBUYM;

BBITIOJTHEHHE JTa00PATOPHBIX paboT 001Iero (PU3uIecKoro MpakTHKyMa —
1. «Onpenenenue moaymst FOHra»

2. «I3yueHue 3aKOHOB BPAIIATEILHOTO ABUKCHUS»

3. «OnpeneneHrne MOMEHTOB HHEPLUU U IIpoBepKa TeopeMsl LlTeitnepay;

—  NpuU n0020MOoBKe K CEMUHAPCKOMY 3aHAMUI0 N0 meMe: « DleMeHmbl YAPY20Cmu meepoo2o
menay 03HAKOMUMbCSA ¢ Y4eOHOU uHgopmayuel, pazmeweHHOU Huxice.

Pazoen 4 «3axkoHbl cOXpaHeHUs PU3UYECKUX BeJTMYHH

Lenv wusyuenusn: oenadenue cmyoeHmMamMu CUCHMEMOU 3HAHUI O QU3UYECKOM
cooepicanuu npeodpazoeanuil YyHOamMeHmaibHOU CUMMEMPUU U COOMEEHICIMEUU 3AKOHO8
COXpaHeHUusA u3uyecKux 6e1uYUH npeodpa30eanuam GyHoameHmanbHou CuMmempuu.

H3yuue oannstii pazoen cnmyoenm 00J1cen:

- 3HaAmMb:  NPOUCXOJCOeHUEe 3AKOHO8  COXpaHeHus,  uauueckoe cooepiicanue
npeobpazosanuil. - QYHOAMEHMANbHOU CUMMEMpPUL, COOMEemcmasue 3aKOHO8 COXPAHeHUs
Qusuueckux eenudur npeoopaz08aHuaM QYHOAMEHMANbHOU CUMMEMpPUY, 3aKOHbL COXPAHEHUS
UMRYTbCA, FHEP2UU, MOMEHMA UMNYIbCA 8 KIACCUYECKOU MeXaHuKe;

- yMemp: Onepuposamsv NOHAMUAMYU OAHHO20 pA30eNa U NPUMEHAMb 3AKOHbl COXPAHEHUs
UMRYTbCA, IHEP2UU, MOMEHMA UMNYIbCA 8 PeuleHUU NPUKIAOHBIX 3a0ay MeXAHUKU,

- 671a0emb: NOHAMULUHBLIM ANNApPamom (MOMEHM UMRYIbCA Yacmuybl U U30IUPOBAHHOU
cucmembl HeperamuUGUCHCKUX YACMUY, MOMEHM CUTbL, COOCMBEHHbII MOMEHM UMNYIbCA).

Ilpu uzyuenuu pazoena 4 neo6xo00umo:

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

c.78-104; [8], ¢.6-32;

- CaMOCTOSITEILHO ~ U3YYUTh U  3aKOHCIEKTUPOBAaTh Y4eOHBIH  Marepual,

pa3MenieHHbli Ha mnoprane 1o Teme: «lIpomcxoxkneHne 3aKOHOB COXpaHEHUS.

dusnyeckoe  coJepKaHUE ~ MpeoOpa3oBaHUN  (QyHAAMEHTATbHOW  CHUMMETpHH.

CooTBeTcTBHE 3aKOHOB COXpaHeHHMS (U3NYECKUX BEIUYUH MpeoOpa3oBaHUSIM

(byHIaMEHTAIBHON CHMMETPUI.

Ocoboe enumanue oopamums Ha:

— HeobXo0UMocmb NOO20MOBKU K IKCNPECC-KOJIOKEUYMY.

Jna camoxonmpons no pazoeny Heo6X00UM0O Omeemums Ha cl1edyrouiue 60nPoCcl:
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Bonpocwt k sxcnpecc-konnoxkeuymy
85.IIpocTpaHCcTBEHHO-BpeMEHHbIE TpeoOpazoBaHusl (yHIaMEHTAIbHON CUMMETPHH.
86.COOTBETCTBHE 3aKOHOB COXPaHEHHUs (PU3MUYECKUX BEIMYMH MpeoOpa3oBaHUSIM

(dbyH1aMeHTaIbHON CUMMETPUH.
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87.3aK0H COXpaHEHUs UMITYJIbCA.

88.3aK0H COXpAaHEHUS YHEPTUN.

89.YpaBHeHus ['aMuibTOHA.

90.®u3znyeckuii CMbICI ypaBHEHHH ['aMuiIbTOHA.
91.2Heprust cBOOOIHON PENATUBUCTCKON YaCTUIIBI.
92.OHeprus HEPEISITABUCTCKOW CBOOOTHON YaCTHIIBI.

Bonpocskl, pekoMeHayemble /151 NOATOTOBKH, BHITIOJTHEHUS
1 3aIIMTHI Pe3yJbTaTOB PadoT 001ero Gu3n4ecKoro NpaKTHKyMa

MEXAHUKA
JlabopaTopnasi padora N1.

OmnpeneieHne yCKOpeHHs CBOOOHOI0 NaJeHNs
VYckopeHune, HopMalibHasi U TAHT€HIMAJIbHASL COCTABJISAIOIINE YCKOPEHHUS.
Cuna xak QyHKIUS COCTOSHHS cHUCTeMbl. Btopoit 3akoH HeioToHa. 3akoH MapHOCTH
B3aUMOJICHCTBUS.
Buasl B3aumopenicteuil u cuibl. OyH1aMeHTaNbHbIE B3aUMOICHCTBHS.
I'paBuTanmoHHbIE B3aUMOIEUCTBUS. 3AaKOH BCEMHUPHOTO TAroTeHMs. CHila TATOTEHUS U CUIIa
TSKECTH.
I'paBuTanmonHas U MHEpTHAsI Macchl. [IpUHIMI YKBUBAJIEHTHOCTH.
I'paButarmmonnoe nosie. HanpsokeHHOCTh M moTeHuman noss. lIpuHuun cyneprno3uuuu.
Teopema Octporpanckoro-I'aycca. Pabota cui mons TAroreHusl.
CBoOoHOE majeHne. Y CKOpeHne CBOOOIHOTO TaACHHS. 3aKOH CBOOOIHOTO MAJACHUS Tea.
3aBUCHUMOCTh CHJIBI TSKECTH M YCKOPEHHUsS CBOOOIHOTO MAJCHHS OT IIUPOTHI MECTHOCTH U
BBICOTHI.
BriBoa pacuétHbix ¢hopMyn Al ONpeiesieHus] yCKOPEHHsI CBOOOIHOTO MaIeHuUs Tena.

10. Metonb! onpeienieHnst yCKOPEHHsI CBOOOTHOTO TTaICHHS.

JlaGopaTtopnas padora N2, 3, 10.
HN3yyeHue konedaTe/IbHBIX IBUKEHH
1. KonebarenbHble nBuxkeHus. ['apMOHMYECKHE W HErapMOHUYECKUE KOJIeOAHUS.
Kiraccuueckuii rapMOHMYECKMI OJHOMEPHBIA JIMHEHHBIN ocuwniaTop. Pdusnueckne
BEJIMYMHBI, XapaKTEepU3YIOIIME TapMOHMYECKHE KojeOaHHs (aMIUIMTYAa, MEpUOJ,
yacToTa, HadajnpHass (a3a koneOanuii, ¢aza). 3akOoH JUHAMHKHA TapMOHHYECKHX
Kosiebanuil B uddepeHnanbHON U HHTETpabHON opMax.

2. Kunetndeckas W moTeHUMalnbHAs SHEPTUU KosebarenbHON cucTembl. [lomHas
SHEPI'Usi CUCTEMBI.

3. 3aKOH NMHAMHUKHA BpalaTeIbHOTO JIBWKEHUS (BbIBOA). MoMeHT cuiibl. MOMEHT
nHepuuu. Teopema I'toirenca-1llrelinepa.

4, MaremaTndyeckuii MasATHUK. 3aKOH IWHAMHUKN KOJIEOATEIBLHOI'O IBVKECHUS
MaTeMaTHIECKOI 0 MasTHHKA. KBazuynpyrue CHUIBL. [lepuon KoJieOaHui

MaTeMaTHIECKOTO MasTHUKA. DKCIIEPUMEHTAIIbHAS TIPOBEPKA: OT YET0 3aBHCUT M OT YEro
HE 3aBUCHT NepHo]] KoJeOaHUI MaTeMaTHUYECKOTO MassTHUKA?

5. Dusnyeckuii  MaATHUK. 3aKOH JIWUHAMHUKH  KOJIEOATEIIPHOTO  IBIDKEHUSI
¢usnyeckoro MasitHuka. Ilepuon koneOanmii Qusmueckoro mastHuka. IlpuBenenHas
JUTMHA (PU3HMYECKOr0 MasiTHUKA U €€ SKCIIEPUMEHTAIBHOE OTIpe/ICICHHUE.

6. [pyxunubii MasTHUK. [{uddepennpanbHoe ypaBHEHHE KOJIeOaHUH PYKUHHOTO
MasTHUKA. [loTeHIIMabHAs MU KUHETWYECKass YHEPTUU MPYKUHHOTO MasTHUKA. [lepuon
KOJICOAHUH TIPY>KUHHOTO MasTHUKA.

7. 3aryxatomue kojeOanus. JuddepeHnmanbHoe ypaBHEHHE — 3aTyXalOIIHUX
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1)
2)
3)
4)

konebanuii. KoaddunmeHnt 3aryxaHus, IEeKpEeMEHT 3aTyXaHus, JorapupMUIECKUi
JEKPEeMEHT 3aTyXaHHhsd M WX OKCIEPUMEHTAJIbHOE ONpelejeHne, J0O0pPOTHOCTh
KoJeOaTeIbHOW CHUCTEMBL. DKCIEPUMEHTAIBHOE OMNpEAC/ICHHE HA3BAHHBIX BBIIIE
XapaKTepUCTHUK 3aTyXaloUX KoueOaHui.
JlabopaTopnas padora N4, Sa.
Onpenenenue moayJas FOHra u moxyJisi caiBura
DneMeHThl TEOPHH YIPYrocTH. MeXaHW4decKoe HampsbkeHue. Ycumiue. AOCONoTHas U
OTHOCUTENbHAs Acehopmanuu. Yupyrue cuiibl. 3akoH ['yka. CBsizb Mexay aedopmanueit u
HalpspKEHUEM (JuarpaMma).
OcHoBHbIe BUBI eopmanuii. JHeprus nedopmanuu. Ynpyruii ructepesuc. Bekrop Ymona.
KpyTrunbHblii MasiTHUK.
Monayns FOnra u monyns casura. ®usnyeckui cMbics Moy FOHra.
BreiBox pacuétHbix (opmyn st onpeneneHuss Monyis FHOHra, MOCTOSHHON Kpy4YeHHS H
MOJYJISl CIIBUTA.
DKCHEpUMEHTAIBHOE OIPEIECTICHUE:
a) moaynst FOHra npu pacTsikeHUH ¢ IOMOIIBIO KAaTETOMETPA;
B) IOCTOSTHHOW KPYYEHUS U MOJYJISI CIBUTA MaTepraja JTMHAMHUYECKUM METOO0M.
JlaGopaTtopnas paGora N6
HN3yyeHue 3aK0HOB BPAalIATEeIbHOIO IBUKEHUSA
Kunematuka neuxenust ATT. YpaBuenus nsrxenuss ATT. [[BimkeHue neHTpa macc.
OcHOBHOE ypaBHEHHE IMHAMHUKU BpallaTeJbHOTO JBMKEHHS (BbIBOJ). MrHOBEHHBIE OCH
BpallleHUS.
Kunernueckas sHeprusi TBEp0ro Teja.
MoOMEHT WHEPLIMU YaCTULIBI U TBEPAOTO Tesla. AITUTUBHOCTh MOMEHTA HHEPIIHH.
Teopewma Ioiirenca-IlteitHepa (10Kka3aTenbCTBO).
OnpeneneHre MOMEHTOB WHEPLUU OAHOPOIHBIX CUMMETPUYHBIX TeNl (CTEp:KHS, HUIUHAPA,
mapa).
3aKOH COXpaHEHUS MOMEHTAa HMMITYJIbca B KJIACCHUECKOW MeXaHHKe. MOMEHT HMITyJbca
YACTHUIIbI U U30JIMPOBAHHOW CHCTEMBbI HEPEIATUBUCTCKUX YACTHIL.
MowmeHT cuibl. COOCTBEHHBII MOMEHT CHUJIBL.
Be1Bo1 pacuéTHBIX (hOPMYIT TSI OTIPEISIICHUS MOMEHTA WHEPIIMU U YTJIOBOW CKOPOCTH.
Tpudunspuslit noasec.
DKCIepuMeHTa bHasl MPOBEpPKA 3aKOHA JTWHAMUKH BpaIlaTeIbHOTO NBIOKeHHs. Kak MoxHO
HW3MEHUTh MOMEHT CHJIbl U MOMEHT UHEPLIMH B SKCIIEPUMEHTAIBHOU YCTaHOBKE?
BriBoa pacu€THBIX (hOpMyT MOMEHTa HHEPIIMA MaXxOBOT'O KOJIECa M CHJIBI TpeHUs1. MeToanka
ONpeJIeNICHUsI MOMEHTA HHEPLMU MaXOBOI'0 KOJIECA U CUJIbl TPEHUSI.
JlabopaTtopnasi paGora N8a,8.
N3yuyenne npoiueccoB CTOIKHOBEHUSI
Nmrirynbe. 3aK0oH COXpaHEHHUS UMITYJIbCA B KIIACCUYECKON MEXaHHKE.
3aKOH COXpaHEHUsl SHEPTUU B KIIACCUUECKOM MeXaHUKe. YpaBHeHUs ['aMuibTOHA.
CTONKHOBEHHE YaCTHULI.
YOPYrUe U HEYNPYTrue CTOJIKHOBEHUS,
CTOJIKHOBEHUS CJIUIAOIIUXCS YACTHIL,
HEYNpyrue CTOJIKHOBEHUS 0€3 CIUnaHus;
pacnaibl HecTaOMIIbHBIX YaCcTHII, TOPOT PEAKIIHH.
Meroanka 3KCIIepUMEHTA 110 U3YYECHHIO y1apa.
bainmuctTudeckuii MasgTHUK.
[IpumeHeHrne 3aKOHOB COXpaHEHUsI UMITYJIbCA U SHEPrHM ISl pacuera CKOPOCTU IyJIu
OaJTMCTUYECKOTO MasiTHUKA MPU CTOJKHOBEHHSIX.
JlabopaTopHas padora N14,15.
OnpenesieHne CKOPOCTH 3BYKa B BO3yXe METOAOM CJI0KEHMsI
B3aMMHO NEePNEeHAUKYJJISIPHBIX KOJIe0aHuil.
OnpenesieHue CKOPOCTH 3ByKa B ra3ax
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Pacnipoctpanenue konebaHuil B OJHOPOIHOM YIpyTo# cpene.
VYpaBHeHHE MI0CKON Oeryieil BOIHBI.
OpnHoMepHbIE 3BYKOBBIE BOJIHBI. CKOPOCTB 3BYKa B I'a3ax, KHUJKOCTSAX U TBEPAbIX TEJax.
Crosturie BOJIHBI. DHEPrus CTOSIYEH BOJIHBI.
du3nyecKue XapaKTEPUCTUKHM 3ByKa: CHJIa 3BYKa, aKyCTHUECKOE CONPOTHBIIEHHE CPENBI.
®U3H0JIOrnYecKas aKyCTHKa.
AKyCTHUYECKHI pe30HaHC.
CrnoxeHue B3aMHO MEePIEHIUKYISIPHBIX KOJICOaHHIA.
@urypsl JIuccaxy, SKCIIEPUMEHTAIBHOE UX IOJIy4EHUE.
DKCIIEPUMEHTATIBHOE OINPEAEIIEHHE CKOPOCTH 3BYKA.

MOJIEKYJISIPHAS ®U3UKA
JlabopaTopHas padora Ne 1. Onpenenenune Cp / Cy
1. Yto Ha3bIBaIOT BHYTpEeHHEN dHEpruei? KoamyecTBOM TeoTh?
2. OmnpeneneHre ¥ MaTeMaTHYECKOE BBIPAKEHUE TEIJIOEMKOCTH Tela, YISIbHON
TEIIOEMKOCTH BEIlleCTBAa, MOJISIPHOMN TEIJIOEMKOCTH BEIIECTBA.
3. [Toyemy nJisi Ta30B pa3iMyalOT TETJIOEMKOCTh MPHU MOCTOSTHHOM 00beMe (Cy) u
TETJIOEMKOCTb P MocTostHHOM jaBienun (Cp) ?
4. JlaTh ompeneneHHe MOJSIPHBIX TEIUIOEMKOCTEH MPU TOCTOSSHHOM O0beMe U
MOCTOSTHHOM JJaBJI€HHH, OOBSICHUTH COOTHOIIICHHE MEX 1y HUMU (ypaBHEHUEe Maiiepa).
5. Jath noHATHE O cTeneHu cBoOOMABI; BbIpa3uTh Cp u Cy Uepe3 4uciio CTeTeHEeH
CcBOOO/IEL.
6. AnmnabatHsrii iporiecc. Ypasuenue [lyaccona, rpaduk aquabaTHOTO mporiecca.
7. Omnpenenenne Cp / Cy METOIOM aIuabaTHOTO pacupeHus (Xoa padoThl).
8. Uro Ha3weiBaeTcs BoaHOU? Kak 00pasyeTcs crosgasi BOJHA, €€ OCOOCHHOCTH.
9. Yrto Ha3pIBaeTCA JJIMHOU BOJIHEI?
10. Urto Takoe pe3oHaHc? Y CI0BUE HACTYIUUICHUSI PE30HAHCA B TPYOE C BO3yXOM.
11. Uro HazbBaeTcsi ckopocThio 3Byka? [ImoTtHocThio (Tasza), nmaBieHueM?
CooTHoIIEHNE MEX]ly HUMHU.
12. BriBoa pacueTHo# hopmyibl 1u1st Y. MeToarKa SKCIIEPUMEHTA 110 ONPEIEICHHUIO .
JlabopaTtopnasi pa6ora Ne 2. [IpoBepka ra3oBbiX 3aKOHOB
1. Mukpo- 1 MakpomapaMeTphl, XapaKTepU3yroIInue cocTosiHue ra3a. x gpusndeckuii
CMBICII.
2. W3onpoueccsl. 3akoHbl W ypaBHEeHUs ux onpeznenstonme (boitns-Mapuotra,

['eit-Jlroccaka, [apms). I'paduku u3omporieccoB B KOOpAUHATAX p U V, p U 2 vudl.
3akoH ABorajpo.

3. BriBoa ypaBuHenus Knaneiipona-MenaeneeBa u3 ocHOBHOTO ypaBHeHUs MKT
ra3oB.

4, Tepmudeckuii kodhdunueHT AaBiaeHUsA, KOdPPUIUEHT 00BEMHOTO paCIIUPEHUS
ra3oB.

5. OObsicHeHHe Ta30BbIX 3aKOHOB ¢ Touku 3peHuss MKT razoB. BeiBox 3akoHOB
M30IpoLeccCOB U3 ypaBHeHMs Knanelipona-Meneneesa.

6. DU3NYECKUI CMBICT YHUBEPCATILHOM ra30BOM MOCTOSTHHOM.

7. 3akoH /lambTOHA.

8. Xon paboThl, 00BSICHEHHE BCEX ITAIOB, PE3YJIbTATHI, BHIBOJIBI, TOTPEIITHOCTH.

JlabopaTtopHnasi pa6ora Ne 3 (a, 6). U3MeHeHMe arperaTHbIX COCTOSTHH I
Yro HazbiBaeTcs (a30BBIM MEPEXOJ0M mepBoro poaa? Bunbl ¢azoBbIX mepexoaoB MEpBOro
pona. O0bICHUTH MeXaHu3M (ha30BBIX Mepexo10B ¢ Touku 3peHust MKT ctpoenus BemecTsa.
Yro takoe TerioTa ga3zoBoro nepexoaa?
Uto Ha3bpIBaeTCsl yAENbHOW TerioTod miaBieHusa? Ha uro pacxomyercs sTa Teruiora?
Enununel usmepenus. YTo NpoucxoauT ¢ HEM Npu OTBEPAECBAHUHU BELLIECTBA?
Uto Ha3bIBaeTCs yIEIbHON MOJIIPHOHM TEIUIOTOM mapoodpa3oBanusi? Ha uto pacxomyercs sta
temnora? Enqununibel uaMepenus. YTo NpoucxXouT ¢ Hel ITPU KOHAECHCAIUU BellecTBa?
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B uem 3akmrouaercst mporecc cyonumanuu (Bo3roHkd)? UTo Takoe yaenbHas TerioTa
cyomumanmu?
Uewm oTruaroTcs rpaduky miIaBIeHUs U OTBEPICBAHUS KPUCTAIUIMIECKUX U aMOP(HBIX Ten?
[Touemy?
3aBUCMMOCTh  TeMmmepaTypbl  (a3oBoro  mepexoia  OT  JaBieHMsA.  YpaBHEHUE
Knaneiipona-Knaysuyca.
Huarpamma coctosiHuid. TpoiiHas TOYKa.
CocraBieHue ypaBHEHHs TEIUIOBOro OajlaHca MJii ONPEIENICHUs YIEIbHOW TEeIIOThI
u1aBJeHus (mapooOpa3oBaHusl) KATOPUMETPUIECKHM CITIOCOOOM.
JlabopaTtopHnasi padora Ne 4. Onpenesenne ko3 (ppuumeHTa TENJI0BOIr0 paciiupeHus
TBEePABIX TeJ
O0BbsicHeHne Kod3(puIMeHTa TEMI0BOro paciuperus ¢ Touku 3peans MKT.
3aBUCUMOCTh OOBEMHBIX U JIMHEHHBIX Pa3MepPOB TBEPJIBIX TEJ U )KUJKOCTU OT TEMIIEPATYPHI.
®dusnueckuit cMpIca KodpduiineHTa 00bEMHOTO M JUHEHHOro pacmupenus. CBsI3b MEKIY

HHMMH. EI[I/IHI/II_IBI HU3MCPCHHUA.

Uto Ttakoe miaoTHOCTH? EAuHUIBI W3MEpeHUs. 3aBUCUMOCTh IUIOTHOCTH BEIIECTBA OT

TEMIIepaTypHI.
MeTtoauka onpeaeneHust KO3QphUIUeHTa TMHEWHHOTO paCIINPEHUSI.

BriBoa popmynsl 1t onpeneneHus KodpduureHTa 00beMHOTO pacIIuPEeHuUs )KUIKOCTH.
JlaGopaTtopnas padora NeS. OnpenesieHue y/iejbHON TeNJI10eMKOCTH

1. [lonsTHE TENIIOEMKOCTH TEJI. Y I€NIbHAS TEIUIOEMKOCTh. EMHUIIBI H3MEpEeHUs.
2. UYTto Takoe MOJIb BelllecTBA. 3aKOH ABOTaipo.
3. Uucno creneHeil cBoOOIbI MOJIEKYJIbI TBEpAOro Tena. Teopema 0 paBHOMEPHOM
pacmpeielIeHuH SHEPTUu 10 CTeneHs M cBoOoabl. BHyTpeHHss sHeprus 1 Mot TBEpIoro
Tena.
4. MomnsipHasi TEIIOEMKOCTb.
S. Krnaccuyeckass Teopusi TEIIOEMKOCTH TBepaoro Tena. 3akoH Jlrononra u Iltu,
TPaHUIIbI €r0 IPUMEHEHHUS.
6. BeiBo hopmMyn [utst onpenenieHust yaeabHOW TeIUIOEMKOCTH KHUIKOCTH H TBEPHAOTO
Tena (ypaBHEHHE TEIJIOBOTO OasiaHca).
7. YeTpoicTBO, MPUHIMI ACUCTBUS U Ha3HAYEHUE KaJOPUMETPA.
JlaGopaTtopnas padora Ne 6. Onpenesnenue ko3gduiumueHTa TEIIONPOBOIHOCTH
1. OO0®bsicHeHHE TEIUIONPOBOIHOCTH KUAKOCTEN U ra3oB ¢ Touku 3peHust MKT.
2. @®opmyna @Dypre. Duznyeckuii cMmpica KodpUIHMEHTA TEIIONPOBOJHOCTH.
Enununpl usmepenus. Yto takoe rpaiueHT TeMrepaTypbi?
3. 3aBUCcUMOCTh KO3((PUIIMEHTa TEIUIONPOBOAHOCTH Ta30B OT TEMIEpPaTyphl U
JIABIICHUS.
4. Oco0eHHOCTH MeXaHu3Ma TEIUIONPOBOJHOCTH TBEPBIX Tell. DOHOHBI.
5. BreiBon dopmyner st ompeneneHus kodpduiMeHTa TEIIONPOBOIHOCTH |

OOBSICHEHHE METOAMKM JKcrepuMeHTa. Kak ompenensioT Ha NpakTUKE KOJINYECTBO
MepelaHHON TEIUIOTHI U TPAJAUEHT TEMIEPATYPHI?
JlabopaTopnas padora Ne 7 (a, 0) Onpenesienne K03pGprUIMEHTAa NOBEPXHOCTHOIO

HATSKEHUSI.
1. Crpoenue xunkocreil ¢ Touku 3peHus MKT.
2. [loBepXHOCTHBIA  CJIOM, CHJIBI TOBEPXHOCTHOTO  HATSKEHHS, DHEPTHs
MOBEPXHOCTHOTO ¢1051. Koa(hduimeHT moBepxXHOCTHOTO HATSKEHHUS (J1Ba OTIPEICIICHHS).
3. JaBiieHue 1o MCKpUBJIECHHOM MOBEpXHOCThIO. @opmyra Jlamnaca.
4. CMaunBaeMOCTb, KaMUJUISIPHBIC SBICHUS.
5. Mertoasl ompeneneHuss KodhUIIMEHTa TOBEPXHOCTHOTO HATSIKEHUS, XOJI

paboTHI.
JlaGopaTtopnas padora Ne 9. OnpenesieHue BJIaKHOCTH BO31yXa

1. OObsicHeHHE MPOLIECCOB HCMAapeHusi u KoHjaeHcanuu ¢ Touku 3peHust MKT. Hcnapenune u

KUIICHHUC.
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Haceimennsld 1 HeHachllleHHBIM map. OT 4Yero 3aBUCHUT JABJICHHE HACBHIIICHHBIX U
HEHACHIIIEHHBIX MapoB?
AOCOIIOTHAS M OTHOCHUTEIBHAS BIAXKHOCTh. EMHUIIBI H3MEPEHUSI.
Touka pocel. OnpeneneHre aOCOMIOTHON W OTHOCHUTEIBHON BIIAKHOCTH MPU TTOMOIIU
rurpomerpa JlamOpexta. YCTpOHCTBO M TMPHUHIMII JCHCTBHUS BOJIOCSHOTO TUTPOMETpa M
IICUXpOMeTpa ABrycra.
Onpenenenrie aOCOMOTHON U OTHOCUTENHHOM BIAQXKHOCTH MPHU MOMOIIX 3TUX TPUOOPOB.
3HaueHue BIAKHOCTHU U CIIOCOOBI €€ ONpeiesICHusI.
JlaGopaTtopuasi padora Ne 10. Onpenesienne nocTossHHo boabumana
OcHoBHble nonoxennss MKT.
Huddyszus. bpoynosckoe npmwxenne. Oiaykryannu.
Mukpo- 1 MakponapaMmeTpbl COCTOSIHHS ra3a.
[Mocrosiunass BonbliMaHa, e TMHUIIEI U3MEPEHUS, (PU3HUECKUN CMBICTT.
MomnsipHasi macca, onpeeaeHue MOJISIPHON MacCHhlI.
Yucao ABoraapo, ciocoObl ONpeesIeH s Yrcia MOJIEKY B IPOU3BOIBHOM Macce
BEILECTBA.
7. Xon paboTsl, BEIBOA pabounx (hopMyst st onpeaeneHus MocTossHHOM bonbiimana
1 pa3MepOB MOJIEKYII.
JlabopaTtopHasi pa6ora Ne 12. OnpenesieHue cpeHeil JJMHBI CBOOOTHOIr0 Mpodera u
3¢ PeKTUBHOrO 1MaAMeTPa MOJIEKYJ BO3AyXa

ogakrwdE

1. Uro Ttakoe anuHa, BpeMsl CBOOOJHOTO TpoOera, CpemHss, KBaJpaTHUHAas,
Haubosee BepOsITHAsI CKOPOCTU MOJIEKY, 3PHEKTUBHBIN TUaMETP MOJIEKYIbI?

2. BuyTpennee TpeHue B JKMIKOCTSIX M ras3ax. BwiBox (opMynbl Uil JJIMHBI
CBOOOTHOTO TIpodera.

3. 3akon HproToHa 1uist cwitbl BS3KOro TpeHwsi. OT dero 3aBUCUT KOA(PQOUIIUCHT
BHYTPEHHETO TpeHUs?

4. MeTtoauka onpeaeneHus JJIMHBI CBOOOHOTO Mpodera v 3 HEeKTUBHOTO TUaMeTpa
MoJekynbl Bo3ayxa. CoctaB Bo3ayxa. BeiBox dopmynbl ans 3¢ ¢GeKTHBHOTO AuaMeTpa
MOJICKYJIBI.

JlaGopaTopnas padora Ne 13. OnpeneseHue u3MeHeHHUsI JHTPONUYU NIPU HATPEBAHUM U
IJIABJIEHUH 0JI0BA

[onsitue o dazoseix nepexonax I pona. I'paduku mporeccos T = f{(t).

VY aenbHble (MOJIIPHBIE) TEIUIOTHI MJIABJICHUS U KPUCTAIM3ALINH.

Jwnarpamma cocTosiHus cUCTEMBL. TpoiiHas ToYKa.

[Tonsitue suTponmu. M3meHeHuWe HSHTPONUU B OOpAaTUMBIX U HEOOPATHMBIX

npoueccax. Hepasenctso Knaysnyca.
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5. CTaTUCTHYECKHI CMBICT SHTPONUM W €€ CBOICTBa, CBSA3b HHTPONHH U
BeposiTHOCTH. Dopmyna bonbimaHa.

6. Meroauka oOmnpenesNeHus OSHTPONMM, W3MEHEHUs OHTPOIIMM M pacyeT
IIOTPELIHOCTH.

JEKTPUHYECTBO U MATTHETU3M
JladopaTtopHnasi pa6ora Ne 1. UcciienoBanue 3J1eKTPOCTATHYECKOTO MOJIS.

1. Yto Takoe 31EKTPOCTaTUUECKOE 10JIe?

2. Urto Ha3pIBaeTC HANPSHKEHHOCTBIO — dJNeKTpudeckoro mosst?  (dhopmyna,
ONpEeJICJIEHNE, IOCTPOEHUE  BEKTOpAa  HANpPSHKECHHOCTH,  €IUHUIBI  U3MEPEHUS
HaIPSKEHHOCTH )

3. [Ipunumn cynepno3unuu.

4, Yto Ha3bIBaeTCA JIUHUEH HANPSIKEHHOCTH? MOTYT 1M OHU IIepeceKaThes?

S. Uro Ha3biBaeTcs MOTOKOM HanpsbkeHHocTH? Kak ¢ moOMOIIbIO CHIIOBBIX JIMHUN
n300paxaTh JIEKTPOCTATHUECKOE M0JIe CUCTEMBI 3apsI0B?

6. Uro Ha3bIBaeTCs MOTEHIMAJIOM 3JIEKTPUUECKOro 1osid? Pa3HOCTh MOTEHIMANOB.

Kak cBs3an IIOTCHIHUAJI C p360T0171 M0 NMEPEMEIICHUIO 3J1. 3apsaa B SJICKTPUUICCKOM II0JIC.



Enununer namMepenus noreHuuyana.
7. Yto Ha3bIBAETCS HKBUNOTEHIIUAIBHOM MOBEPXHOCTHhIO? Kak MAYT CUITOBBIE JINHUU
[0 OTHOILIEHHWIO K HSKBUIOTEHLUUAIBbHBIM MOBEepXHOCTSIM? KakoBa CBSI3b MEXKIY
HAIPSKEHHOCTBIO U OTEHIIMAIOM?
8. Kaxk u qns gyero Bxiouaercs peoxopa?
9. [louemy 111 TOCTPOECHMS  OKBUIIOTEHUMAJIBHBIX TMOBEPXHOCTEH, JIMHUHI
HCIIOJIb3YIOT B LIEMHU TaJIbBAHOMETP?
JlabopaTopHasi padora Ne 2. Onpenesienne AUIEKTPUIECKOH MPOHUIIAEMOCTH Cpebl.
1. Yro Ttakoe audneKTpuueckas NpPOHMIIAEMOCTh (oTHocuTenbHass) Cpenpl? Kakue
CBOICTBA JUAJIEKTPUKA OHA XapaKTepPU3yeT?
2. Uro Ha3biBaeTcs KoJebaTeTbHbIM KOHTYPOM?
OT 4Yero 3aBUCUT MHAYKTHUBHOCTH KaTymku? Kak M3MeHUTH 4acToTy KojeOaHWil B
KOHTYpe?
OT 4ero 3aBUCHUT 3JIEKTPOEMKOCTb INIOCKOT0 KOHJIeHcaTopa?
Yro Takoe pe3oHaHC HANPSHKEHUN?
Kaxkoro Tuna koHeHCaTOp UCIIONB3yeTCs B padbore?
KaxoBa poiib 3ByKOBOT0 TeHepaTopa, UCI0JIb3yeMOro B padbore?
B yem 3akiogyaercs METO onpeieNieHus € B JaHHOH paboTe?
JlabopaTopHas padora Ne3. OnpenesieHHe eMKOCTH KOHIEHCATOPOB.
UTo Ha3bIBaeTCs 3JIEKTPOEMKOCTbIO MPOBOAHUKA? OT yero oHa 3aBUCUT? EQuHUIBI
U3MEpEHUS.
Yro Takoe koHAEHCATOP? BHUIBI KOHAEHCATOPOB. DIEKTPOEMKOCTh KOHIEHCATOPOB.
CoennHeHUs KOHJEHCATOPOB.
3akonsl Kupxroga.
[Ipumenenue 3akoHoB Kupxroda k 00bSICHEHHIO CXEMBI MOCTA.
EMKocTHOE conpoTHBIIEHUE.
Uem oTnmyaeTcst cxemMa MOCTa Y HHCTOHA OT CXEMBI, CIIOIb3YeMOU B TaHHOH paboTe?
[Touemy?
UYro Takoe Mara3uH eMKOCTEN?
MeTtobl onpeeneHns MEKTPOEMKOCTH KOHAEHCATOPA.
JladopaTtopHnasi pa6ora Ne 4, U3mepeHue cONPOTUBIECHUI.
1. Uro Takoe compoTuBieHuEe MpoBoaHuKa? Yem oHo oOycioBieHo? Uto Takoe
yAeIbHOE COMpOoTUBIeHHE? ENUHUIBI U3MEPEHUS.
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2. CoenrHeHne CONPOTUBIICHUM.
3. 3akon Oma 111 y9acTKa IeMu.
4. 3akonbl Kupxroga u ux npuMeHeHue.
5. Moct Yunctona. [louemy rajibBaHOMETp MOXKET MOKa3bIBaTh <077
6. MeToab! onpeziesieH|st CONPOTUBICHUS TPOBOIHUKA.
7. Urto takoe aBomeTp? Kak ¢ HuM padoTtath? OMMETD.
8. Kak npu n3mMepeHnun noinyuuTs Haubosee o0muii pe3ynprar?
JlaGopaTopnas padora Ne 5. U3yueHnune 3aBUCMMOCTH CONPOTUBJIEHUH OT
TeMIepaTypsbl.
1. Yrto Takoe COMpOTHUBIICHUE U MPOBOIUMOCTD?
2. Kak u mnouemy 3aBHCUT CONpPOTHMBIEHHE METAUIOB OT TEMIIEpaTypbl?
TemrepaTypHbIii KO3POUITHECHT.
3. DnexTponuTHYecKas aucconuanusa. Tok B anekrponurtax. OT 4Yero 3aBUCHT
MPOBOJAMMOCTH JIEKTPOTIUTA?
4. Kak 1 mouemy 3aBUCHT COITPOTHBIICHUE IEKTPOIUTA OT TEMIIEPATYPHI?
5. 30HHAas TEOpHS MPOBOIUMOCTH MOIYIIPOBOTHUKOB.
6. Kak 1 mouemy MeHsIeTCsl CONPOTUBIICHUE TTOIYIIPOBOHUKOB IIPU HATPEBAHUU?

JlaGopaTopnas padora Ne 6. Pacyer mryHTa 1 100aBOYHOr0 CONPOTHBJICHUS.
1. IlocnenoBarenbHOE U MapalieIbHOE COEIMHEHUE MPOBOJHUKOB. METObI pacuera CIOXKHbBIX
cxeM (MEeTO[I 3Be3/1bl U TPEYTOJIbHHKA).



2. Yro Takoe rambpBaHoMmeTp? llodemy rampBaHOMETp MOXHO MCIOJNb30BaTh M B KAaueCTBE
aMmIiepMeTpa M B KauecTBe BosibTMeTpa? Kak 310 MoHO cnenats?
3. Uro HaspiBaeTCAd IOCTOSHHON ranbBaHoMeTpa? UTo Ha3bpIBaeTCsl UYyBCTBUTEIBHOCTHIO
rajapBaHomerpa’?
4. Pacuer mryHTa 1 J00aBOYHOTO CONPOTUBIICHUS, B UEM COCTOUT UX POJIb?
5. YTo 3HAUUT NpOrpagyrupoBaTh U3MEPUTENbHBINA TPUOOP (aMIepMeTp, BOIbTMETP)?
6. UTo 03HAayalOT 3amMcu Ha mKaie npudopos?
7. KakoB MpUHLMI ACHCTBHUS MArHUTO-3JIEKTPUUECKUX CUCTEM?
8. BkiroueHme peocrara B Ka4eCTBE MOTEHIIMOMETPA.
9. Yto Takoe MarazuHbl COMNPOTUBICHUI?
JlabopaTopnas padora Ne 7. Onpenesenne 3/(C pa3au4HbIME MEeTOAAMHU.

1. Kakwue cuibl Ha3bIBaIOTCSI CTOPOHHUMU?
2. UYto nazwiBaeTcs IJ1C?
3. 3akon Oma Jy1sl 3aMKHYTOM LIETIH.
4. Uto Ha3pIBaeTCS MUPKYJSALHUEH BEKTOPA HAMPSHKEHHOCTH AJIEKTPUUECKOTO TOJIS.
5. 3akonsl Kupxroda.
6. B uem 3akmrouaercs MeTOA KOMIIEHCALIUH.
7. Mertonbl uzmepenus IJC.
JlabopaTopnas padora Ne 8. Onpenenenne tepmol/IC.
1. [Touemy B MecTe KOHTAaKTa [JBYX MPOBOJAHHMKOB 00pa3zyeTcsi pa3HOCTh
noTeHIanoB? OT Yero 3aBUCUT €€ BeTMYNHA?
2. Moxuo nau noayunth DJIC B 3aMKHYTOM IIENU M3 pa3HBIX METAJJIOB 3a CYET
KOHTaKTHBIX Pa3HOCTEH MOTEHIIUATOB?
3. Yro Takoe TepmoIAC?
4. Uro takoe koadpdurment TepmodAC nmn muddepennnanpaas IAC? Moxet u

B LIeNH OBITH 00JbII0M TOK 3a cueT TOJIC.

3axoH BonbTa.

3aBucut 11 kodpurment TOJC ot Temneparypsi?

Urto 3HAYHUT MPOTPaTyHPOBATH TEPMOIIAPy?

SBnsieTcst M 3aBUCUMOCTD OT TEMIIEPaTyphl THHEHHONH?

Uto Takoe Mara3uH CONMPOTHUBIICHUS U JJI YETO OH MCIOJIb3yeTcs B padote?
JlaGopaTtopnas padora Ne 9. CHsiTHe XapaKTePHUCTHK TPEXIJIEKTPOIHOM JIaMIIbI.

©oo~No O

1. Uro Ha3pIBaeTCa TEPMOAIEKTPOHHOM aMuccueit? Kak ona ucnosns3yercs B pabote
3JIEKTPOHHBIX JIaMIl?
2. Poxs anexTpoaoB (aHOa, KaToAa, CETKH) B TPHOJIE.
3. UYro Ha3bpIBaeTCs CTATUYECKON aHOIHOM XapaKTEpUCTUKOM JTaMIIbl?
4, Y10 Ha3pIBA€TCSI TOKOM HACHIIIEHUS?
5. Uto Ha3bIBAE€TCS CTATUYECKOW CETOYHOM XapakTepUCTUKOM Jiammbl? YTo Takoe
NOTEHLUAN 3alUpPaHus JaMIIbl?
6. OOBACHUTD NPUYMHY U XOJI U3MEHEHUS CETOUYHOIO TOKA C YBEJIMUEHUEM Ha CETKE
IIOJIOKUTENBHOTO MOTEHIIAANIA.
7. OOBACHUTD NPUYMHY OJHOCTOPOHHEN MPOBOAMMOCTH AJI.JIAMIIBL.
8. Bxirouenue peocrara B Ka4eCTBE OTEHIIMOMETPA.
9. BxuroueHune 3-X MOJIFOCHOTO NEPEKII0YATENs ISl U3MEHEHUS HallpaBJICHUs TOKa
B LICTIH.
10. [loueMy mpu CHATUM CETOYHOM XapaKTEPUCTHKM HM3MEHEHHE IOTEHLHMala Ha
CETKE BEJET K U3MEHEHHIO aHOIHOI'O HAIIPSIKEHUs?
11. Kak wu3MeHsercs mnoTeHUMan 3alupaHus JaMibl C W3MEHEHHEM aHOJHOIO
HanpsHKeHUs?
12. MO3KHO 111 YBEJTUUUTDH TOK HACHIIICHUA?

JlabopaTtopHasi pa6ora Ne 10. CHsiTHE XapaKTePUCTUKH MOJIYIPOBOJHUKOBOIO A0 U

U3MepeHune

K03 (pPpuuMeHTa yCHJICHUs TPAH3UCTOPA.
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10.
11.
12.
13.

Kakwue Tena Ha3bpIBatOTCS MOITYIIPOBOJHUKOBBIMU?
Yem oTiinyaeTcs MOTYNPOBOIHUK M-TUIA OT MPOBOIHUKA?
Kaxkas npoBoAMMOCTb Ha3bIBAE€TCS IPOBOAUMOCTBIO P-THIIA?
YTo mpouCXOaUT Ha IpaHMIIe KOHTAKTa IPOBOIHUKA H-TUIIA C IIOJIYIPOBOJHUKOM P-TUMA?
Yro Takoe cOOCTBEHHAsI U MPUMECHAS IIPOBOAUMOCTH?
Uto Takoe 3anuparoniui ciaom?
[ToyeMy KOHTAaKT 2-X TOJYIPOBOJHUKOB C Pa3HOrO0 THUMA MPOBOJUMOCTBIO 00jamaeT
OJHOCTOPOHHEH POBOJAUMOCTBIO?
Uro Takoe npsimoe u oopatHoe Hanpspkenue? [Ipsmoit 1 0OpaTHbIi TOK?
Uto Ha3bIBAETCS BOJBTAMIIEPHON XapaKTEPUCTUKOMN quoaa’?
J171 4ero ciy’KuT NOoJIyNpPOBOJHUKOBBINA U017
Kax onpenensiercst  kodduiimenT ycunenus tpuoaa?
Bxurouenne peoctaTta Kak IOTEHIIMOMETPA.
BxitoueHune 3-X NOJIIOCHOTO MepeKiIoyaTeNs A1 U3MEHEHHs HallpaBJIeHHs TOKA B IIETIH.
JlabopaTopHas padora Ne 11. Onpenenenne ropu3oOHTAILHON COCTABISIOICH
HANPSIZKEHHOCTH MATHUTHOIO MOJs 3eMJIN.

1. UTto Ha3bIBaeTCS CUIIOBOM JTUHUEH MAarHUTHOTO TMOJIsi?

2. Kak unyT cuioBble JUHMM MarHuTHOro moiis 3emuu? ['ne y 3eMiu ceBepHBIi
MarHMTHBIN nomoc? OnpenenuTe 3J€MEHThl 36MHOTO MarHeTU3Ma.

3. Hanpasnenue kakoro BeKTOpa COBMAJACT C HAIIPABICHUEM MAarHUTHOM CTPENKH,

HACA)KEHHOM Ha BepTUKanbHyl0 ocb? Ha ropusonransHyro ocs? HyxHO 11
TOPU30HTAJIBHYIO OCh OPUEHTUPOBATh KAK-TO B IPOCTPAHCTBE WM ITO HE 0053aTENbHO?

4. Cdopmynuposats 3akoH buo-Casapa-Jlannaca.

5. Kak HanpaBieHO MarHUTHOE moJie KpyroBoro Toka? Yemy paBna ero H..

6. CripaBeTHB JTM IPUHITAIT CYTIEPIIO3UIINH TSI MATHUTHBIX TIOJIeH?

7. B yewm 3akmiouaetcs metoa onpenenenus Hr u Hp 3eMHOro MmarautHoro nossi?

8. J1J1s1 4ero BUTOK OPUEHTHUPYETCS B TUIOCKOCTH MarHUTHOTO MepHIuana’?
JlaGopaTropnas padora Ne 13. Onpenenenue kodpPpuuueHTa CaMOMHIYKIUHN KATYIIKH.

1. Urto Ha3pIBaeTCS MHAYKTHBHOCTHIO MMPOBOAHMKA? EMUHHIIBI H3MEpEHHS.

2. [Touemy kaTymika OKa3bpIBa€T PA3HOE COMPOTUBIECHUE IMOCTOSHHOMY TOKY U

epeMeHHOMY?

3. OT yero 3aBUCHUT UHAYKTUBHOE COMPOTUBJICHUE KATYIIKH?

4. Kak cBsi3aHBI HHIYKTHBHOE M aKTHBHOE COTIPOTUBIICHUE MTPOBOTHUKA? MOXKHO JIH

UX IPOCTO CKJIAJBIBATH?

5. Uro o3Hauaet, 4To TOK 1O (ha3e He COBMAAAET C HANPSIKEHUEM?

6. Korna B enu nepeMeHHOro TOKa TOK U HaNpsKEHUE COBNAAIOT 10 (aze?

7. Uro takoe emKocTHOE conpoTuBieHue? Yem oHo oOycinoBieHo? Kak BiauseT Ha

TOK B Lienu?

8. Kak yBenmu4nTh HHIYKTUBHOCTD KaTYIIKHU?

9. Kak perynupyercst HanpspkeHUe B LEHH?

OIITUKA

JlabopaTtopHnasi pa6ora Ne 3

1. JInunzbl. Ontuueckas ocb. @okyc. I'maBHas ontudeckas ocb. DokycHoe paccrosiHue. Popmyna
JIMH3BI, ONITUYECKAs CUJIA JINH3BI.
2. [MocTpoenne n300pakeHUH B TMH3AX U 3epKaax.
3. Metoas! onpenenieHus: (POKYCHOTO PacCTOSTHUS COOMpAIOIIeH JTNH3HI.
4. Tloctpoenue ueptexa k Mmerony beccens.
5. Meroauka onpeneneHuss (POKYCHOTO PACCTOSTHUS PACCEHBAIOIEH JTMH3HI.
6. AGepparust THH3: XpoMaTuieckas, chepruueckas, Koma, aCTUTMATH3M.

JlaGopaTtopnas padora Ne 4,4a
1. 3akoHbl OTpa)keHHs U THpeaomiieHus cBeta. DPu3NuecKuil CMbICI aOCOIIOTHOIO U
OTHOCHUTEJILHOTO NTOKAa3aTelsl IPEJIOMIICHHS CPEbI.



2. SIBneHne NOJHOrO BHYTPEHHETO OTPAXKEHHUS.
3. Xop J1ydeil uepes MI0CKO NapajljIeIbHYO INIACTUHKY U IIPU3MY.
4. Xon my4yeil B MUKPOCKOIIE.
5. MeTonuka orpeaesieHne moKa3aTelis MPeJIOMIICHHUS TTPH IToMOIIH MUKpockorma. (KauectBenHoe
O0BSICHEHUE YepTexKa).
6. 3aBUCHMMOCTb TIOKa3aTeNsl MPEJIOMIIEHHS Cpelbl OT TemmepaTypbl. llpuHimn paGoTbl
pedpakromerpa (HOCTpOSHHE X0/1a JIy4yeil B pepakToMeTpe).
JlabopaTopHnasi paGora NeS.
1. B wuwem cocrour sBieHue uHTephepeHH? YCIOBUE TMOJNYYCHHS YCTOMUUBOU
nHTepPepeHInOHHON KapTUHbI. KOorepeHTHOCTh HCTOYHUKOB.
2. YcnoBus HAaOMIOJCHUS Max | min npu uaTepdepeHuun 1Byx nydeit AL, AD.
3. CnocoOb1 Habmonenuss wHTepdepeHnun: onbiT FOHra, Ounpusma u Ousepkana dpenens,
Meron JInoitna (c mocTpoeHuEM X0/1a JTy4eil 1 MHUMBIX HCTOYHHKOB).
4. Metoauka ornpeaeseHus IJTMHBI CBETOBOW BOJTHBI TTPH TIOMOIITH OUIIPU3MBI.
JlabopaTopnas padora Ne 6.
1. B ueM coCTOSIT sIBJICHUE U YCIOBHE MHTEPPEPEHITUN CBETOBBIX BOTH?
2. YcrmoBus max ¥ min npu UHTEpQEepeHINH IBYX JIydeH.
3. Tlonstue 06 uHTEepdEepeHIMH B TOHKHUX IUJICHKaX: MOJOCHI PaBHOTO HAKJIOHA M DPaBHOMU
TOJILIUHBI (PUCYHOK U €70 OOBSICHEHUE).
4. Konpiia Hetorona. BeiBon hopmyiibr st R u A.
5. Metoauka onpeneneHus paguyca KpUBHU3HBI JIMH3bI U JUIMHBI CBETOBOW BOJHBI C ITOMOIIBIO
kozen HeroToHa.
JlabopaTopnas padora Ne 7.
1. Mudpakaus ceera. [Ipunnun [roiirenca-dOpenens.
2. Mudpakus ot mend. Y CIoBHS max W min CBETa OT I (PUCYHOK).
3. AudpaknronHas pemeTka. Y CIOBUS max U min cBeTa OT pelieTKH (PUCYHOK).
4. Onpenenenve A MpU MOMOIIH TU(PPAKITMOHHON PEIICTKH.
JlaGopaTopnas padora Ne 8.
1. EctecTBeHHBII U MOJISIpU30BaHHBIN CBET. CIIOCOOBI MOTy4YeHHUs MOSIPU30BAHHOTO CBETA.
2. Bparenue mioCKOCTH MOISpU3AIMH ONTHUYECKH aKTUBHBIMU BEIIECTBAMU. YTOJI TOBOPOTA
IJI0CKOCTH nossipuzanuu. [locrositHHas BpaleHus.
3. [IpuHuun ycTpoicTBa U JEUCTBUS cCaxapuMeTpa.
4. 3akon bproctepa u ero ¢pusznueckoe 0ObICHEHHE.
5. IonspusaTop u aHanu3aTop. 3akoH Mairoca.
6. MckyccTBeHHAst aHU30TPOIIUS U €€ UCII0JIb30BAHUE B TEXHHUKE.
JlabopaTtopnas padora Ne 10.
1. TemmoBoe uznyyenue ten. Enqunannel namepenns. M3nydarensHas U oriioniaTesbHas
CHOCOOHOCTH Tel.
2. CriekTpaibHas 1 HHTErpajibHas, H3JydaTeabHas U noriomareabHas cnocooHoctu (E., A, Ry).
3. 3akoH Kupxroda.
4. Tlonatue abCOMIOTHO YEPHOTO Tea.
5. 3aKOHBI TEIUIOBOTO U3Iy4YeHus: abcotoTHO yepHoro Tena: Credana-bonbimana u Buna.
W3meneHue nseTa Tei Npy HarpeBaHUU.
6. I'pacduku pacnpeenieHus: YHEPTUH U3ITyYEHUS 10 JJIMHAM BOJIH IIPU Pa3HBIX TeMIIepaTypax.
®opmyna [Inanka (pyHKIIMU pacupeneseHuss SHEPTHH PABHOMEPHOTO U3TyYEHHUsT YEPHOTO TEIIa).
OnTrueckuil MMPOMETP: YCTPOMCTBO U METOJ U3MEPEHMSI TEMIIEPATYPbI TMPOMETPOM.
JlaGopaTopnas padora Ne 11.
1. Buemnuii dotodddekr. 3akonsr dortodrdderra (3akoH CroneroBa). OCHOBBI KBaHTOBOM
TEOpHUU CBETA.
2. YpaBHenue DitHmTeitHa 1715 porodddexra. J[mruHHOBOIHOBAS TpaHuna 1 Gorodddekra.
3. BakyymHbIii hoTO35I€MEHT. Y CTPOMCTBO U BKIIFOUCHUE B IICTIb.
4. BonpTamnepHas XapaKTepUCTHKa (POTORIEeMEHTA.
5. O0OBsicCHEeHHE PE3YNIbTATOB AKCIIEPUMEHTA HAa OCHOBE 3aKOHOB (hoTod(PdeKTa.



JlabopaTopHas padora Nel2.

1. OHeprus cBeToBbIX BOJIH. [IoTOK 3Heprun. IInoTHOCTE NOTOKA 3HEprun. BekTop YMmoBa.

2. CseroBoii notok. Kpusas BunHocTH. EAMHMIIBI ©3MEPEHMS], COOTHOLLIEHUE MEKIY BaTTOM U

JIOMEHOM.

3. OcBenieHHOCTh. EnunuIel uamMepenus. SIpkocTs M CBETUMOCTb, CBSI3b MEXK1Y HUMH. EIHMHUIIBI

M3MEpEeHUsl.

4. 3aKoHBI OCBEIIEHHOCTH. MeToANKa IPOBEPKHU 3aKOHOB OCBELICHHOCTH.

5. IlonsiTe 0 BHYTpEHHEM U BeHTWJIHHOM (hoTodddexte. [Ipunnmm nercTBus IIOKCMETpa.
JlabopaTopHasi padora Ne 14.

1. ucniepcus cBeTa, JUCTIEPCUOHHBIN CIIEKTP. X0/ JTydelt B Ipu3Me ( PUCYHOK).

2. CnekTpockorl. Xo/1 Jydeld B CIIEKTPOCKOTIIE.

3. CnexTpel HCIYCKaHUS U CIEKTPHI MOoryIonieHus. JInHeiuyaTeie 1, CIUIONIHBIE U MTOJIOCATHIE

CHEKTPBI. Y CI0BUSI UX HAOIOACHUS.

4. CnextpanbHblii aHaIU3. JJ1s1 4ero CHUMAIOT rpaJupOBOYHYIO KPUBYIO CITIEKTPOCKOIIA.

5. M3nyueHue u noriouieHne cBeta aroMoM. OObsICHEHHE TIPOUCXOKICHUS THHEHYaThIX

CIIEKTPOB U CTPYKTYPHI CIIEKTPa U3JIyUeHUs aToMa BoAopoa mo bopy (dusuka-10).
JlabopaTopHas padora NelS.

1. SABnenue dportordekxra. BHemHuii, BHyTpeHHUN U BEHTUIBHBIA POTOADDEKTHI.

2. 3akonsl CroneroBa s BHenHETo (poTorddekTa.

3. YpaBHenue DitHmTeiHa 1 Goroaddekra. [muaHOBOIHOBAs rpaHuiia GoTodrddexra.

4. TpuHIWI eHCTBUS BEHTHIIEHOTO GoTodddeKTa.

5. CnektpanbHas XxapakTepucTHKa (GOTORIEMEHTA.

6. [IpuHLUI EeHCTBUSI MOHOXPOMATOPA.

7. Kak CHUMAIOT CIIEKTpaIbHYIO XapaKTepUCTUKY oTodnieMenTa B padote? [louemy st

MOJTYYECHHUS CIICKTPAIBHON XapaKTEPUCTHKH HEOOXOANM MepecueT SHEPTHH PEaTbHOTO

MCTOYHHKA?

ATOMHAS ®U3UKA.
OU3UKA ATOMHOT' O AAPA U DJIEMEHTAPHBIX YACTHL]
JIABOPATOPHAS PABOTA Ne 2
ONPEJAEJEHUE NOCTOSHHOM IVIAHKA METOJOM
SAAEP KUBAIOLIEI'O IOTEHHOUAJIA UIA ®OTO2JIEMEHTOB
1. OOBsICHUTH MEXaHU3M O00pa30BaHUsI CIIEKTPOB M3TYyUCHUS HA MIPUMEPE CIIEKTPa aTOMAPHOTO
BOAOPOJIA.
2. CHexTpbl BOJOPOI0I0I00HBIX ATOMOB.
3. B uem 3akirodaeTcs npaBuiio otoopa?
4. B yem 3axmouaetcs siBneHue ¢orordpdexra? Buemnuii u BHyTpeHHu hoTodddexT. 3akoH
OuHiTeitna 11 poroaddexra.
5. YcrpoiicTBo (hOTO25IeMEHTOB. byIeT i TOK HACHIIICHUS Y Ta30HAMOIHEHHBIX ()OTOSJIEMEHTOB?
6. Kax onpenemnsitor B pabote noctosiHHyto [Inanka? Kak ompeaenuth paboTy BbIxona (eciu
W3BECTHBI 33€PKUBAIOLINE PA3HOCTH MTOTEHIIUAJIOB JIJIsl pa3HbIX 4acToT)?
7. YCTpOUCTBO U NIPUHLUIL ACHCTBUS MOHOXPOMATOPA.
8. O11eHKa NOTPeIIHOCTEN U3MEPEHUS.
JIABOPATOPHASA PABOTA Ne 3
N3YYEHHUE CIIEKTPA BOAOPOJA C TIOMOIIBIO
MOHOXPOMATOPA
1. HadueptuTh Moaens aTroma reius. UTo mpeacTaBisieT u3 ceOst IBaKIbl HOHU3UPOBAHHBIN aTOM
reausi?
2. Mopens atoma Pesepdopaa. Kakue 0CHOBHBIE OIBITHI TOATBEPIKIAIOT CYIIIECTBOBAHUE aToMa?
3. C KaKkuM yCKOPEHHMEM 3JIEKTPOH JIBUKETCSI BOKPYT sipa?
4. IloueMy HeNPEPHIBHO M3IYUAIOIIMI aTOM COIJIACHO KJIACCUYECKOM TEOPHUU BJIEKTPOJUHAMUKHI
JOJKEH yrnacTh Ha siipo? Kak 00xonut 3Ty TpyaHocTh Teopusi bopa?
5. CdopmynupoBats moctynatel bopa. Kakumu sKcnepuMEHTAIBHBIMUA  (haKTOpaMu



MOATBEPK1at0TCA 1octynatel bopa?
6. Paccuntarh MOTEHIIMATBHYIO U TIOTHYIO SHEPTHH BOJIOPOIOTIOIOOHOTO aToMa.
7. BbIBECTH BBIpa)KEHUE YaCTOTHI U3IYyYEHHs aTOMa BOJOPO/A.
8. CnekrpanbHbie cepun. OOBICHEHHE CIIEKTPAIBHBIX CEPUI C TOUKHU 3pEHUS KBAHTOBOW TEOPHUH
aToMa.
9. Kak onpenensiercs nocrosiuHas Pundepra B padbore?
10. IlpuHnun neiictBusg MoHOXpoMaTopa YM-2 U ero ycTpoicTBo.
11. Kak nporpaayrpoBaTh CIIEKTPOCKOIT?
JIABOPATOPHAS PABOTA Ne 6
OINIPEJAEJIEHUE COAEP/KAHUSA KAJIUA B COJIAX
PAJMOMETPUYECKUM METOJOM
. CoctaB aTOMHOTO fA71pa. XapaKTEPUCTUKN COCTABJISIOIINX €r0 YACTHII.
. CMBICT TOPSAIKOBOT'O HOMEpa dlIeMeHTa B Tabnuie MenaeneeBa. MaccoBoe YUCIIO JIEMEHTA.
. Uro Takoe uzoronsi?
. UTo nmoHumaeTcs noj paaAMoaKTUBHBIM pacnaaom?
. Buzpl painoakTMBHOTO pacnajaa, NpaBuUjia CMELICHUS.
. 3aKOH paJIMOAaKTUBHOI'O pacnaja.
. UTO Ha3bIBAETCS AKTUBHOCTBHIO PAJIMOAKTUBHOIO 3J1€MEHTa?
. Yro Takoe nepuoa nosnypacnaga?
B -pacmax. Otkyna OepyTcst 3J€KTpOHBI IpU  [-paanoakTHBHOM pacmaze. Ilpuectu
npuMepsl  -pacmnana.
10. IlpuHuun nelcTBrs CUMHTHLUISIIUOHHOTO CUETYHKA.
11. Ipuanun peictBus potodnektpoHHoro (DDY) yMHOKHUTES.
12. Kak paccunTtaTh NpOLIEHTHOE COAEpKaHUE KaJlus B COJIn?
JIABOPATOPHAS PABOTA Ne 7
COOTHOUEHUE HEONPEJIEJEHHOCTEM IJISI ®OTOHOB
1. Judpakuus ot miend. YciaoBue MaKCUMYyMOB U MUHUMYMOB. [lIuprHa rmaBHOr0O MakcuMyMa.
Iloka3atp Ha pHCyHKax ¥ Trpaduke H3MEHEHHS HMHTEHCHBHOCTH BBIIICIIIETO CBETAa OT
pPaccTOsIHUS A0 OCEBOM JIMHUM HA SKPaHE, OT YIJla PacCesHHUA.
2. 3amucaTh COOTHOILIEHUE HEONpEAEICHHOCTEH [UIs BOJIH. [osichute Ha rpaduke
pacrnpezesieHue UHTEHCUBHOCTH T10 YIJIaM JJis Wieieil  pa3HOM IMIMPUHBI.
3. 3anucaTb M TOACHUTH COOTHOILLEHUE HEOINPEAEIEHHOCTEH MpH KBAaHTOBOM XapakTepe
AJIEKTPOMAarHUTHOTO U3JIy4EHUSI.
4. 3anucarth U MOSICHUTH COOTHOIICHUE HEONPEETICHHOCTEH JIJIs1 YaCTHII.
5. OOBSICHUTBH YCTPOWCTBO YCTAHOBKH U X0/ pabOThI, paccKa3aTh O METOAMKE U3MEPEHUH.
JIABOPATOPHAS PABOTA Ne 8
OIIPEJIEJIEHUE IIUPUHBI BATTPEILIEHHOM 30HBI
MHOoJYINPOBOJHUKOB
. CtpoeHune aToMa. DHEpPreTH4ecKue ypoBHU aTOMOB.
. KBanroBsie uncna. Ix ¢pusznueckuii cMbICII.
. IIpyHIUII 3a1I0JIHEHUS SHEPTE€TUYECKUX YPOBHEHW aTOMOB.
. 30HHas CTPYKTYypa SHEPreTUUYECKUX YPOBHEHN TBEPJBIX TEII.
. UeM 0TiIM4aroTCs MOIYIPOBOJAHUKH OT METAJIOB U AUDIEKTPUKOB?
. Oneprusa Gepmu.
. IIpupona HOcUTEIIEH 3apsiia B IOIYIIPOBOAHUKAX.
.ONEeKTPOIPOBOAHOCTD MOJIYIIPOBOIHUKOB.
. 3aBUCUMOCTb 3JIEKTPOIIPOBOJHOCTHU IOJYIIPOBOJHUKOB OT TEMIIEPATYPHI.
10. Kak onpenenuTs MUPUHY 3alIPEIICHHON 30HbI? B KakuX eIUHHUIIAX OHA U3MEPSIETCA?
11. Yro Takoe Tepmope3ucTop?
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ATOMHAS ®U3UKA.
OU3BUKA ATOMHOT O AAPA U DJIEMEHTAPHBIX YACTHI]

Bonpocs! kos1okBHyma 1.



1)
2)
3)

4)

5)
6)
7)
8)

9)

=

HpeI[MCT U 3aJlavuu pasjciia «®Pu3nKa aTomMa u Aapary.

2. ATOMHO-MOJEKYJISIpHBIC MacIITa0bI.

3. Knaccuueckas kapThHa MHpa W HEOOXOAMMOCTh BBEACHHUS KBAHTOBBIX
MPECTABICHUM.

4. Teopus atoma Bogopoaa o bopy.

5. Ommit Pesepdopna.

6. Snepnas (mnaHeTapHas) MOJENb aTOMA.

7. JluHeWdJaThIil CHEKTP aTOMa BOJIOPO/IA.

8. Tocrynats! bopa.

9. Ompitel @panka u ['epia.

10. KopryckynsspHO-BOJTHOBOM Jlyail3M CBOICTB BEIIECTBA.
11. Bonubl ne bpoiins u HEKOTOpbIE MX CBOWCTBA.
12. CooTHOIIIEHHE HEOTIPECIIEHHOCTEH.
13. BonmHoBast pyHKIUS U €€ CTATUCTUICCKUNA CMBICIT.
Bonpocsl kos10KkBHYMAa 2.
1. BosHoBas QyHKIus U €€ CTATUCTUICCKUN CMBICIT.
2. TINOTHOCTH BEPOSITHOCTH. YCIOBHE HOPMHPOBKHA BepoOATHOCTEeW. [IpwHImIT
CYNEPIIO3ULIHH.
3. O6bmee ypaBuenue Illpenunrepa. Ypasuenue Illpeawnrepa s CTalMOHAPHBIX
COCTOSIHUM.
4. llpuHUMI OPUYMHHOCTU B KBAHTOBOW MEXaHUKE.
5. JlBmwxeHue cBOOOIHOM YaCTHIIBI.
6. YacTuma B OJHOMEPHOH MNPSMOYrOJBHON <«ITOTEHIMAIBLHONH sME» € OECKOHEUHO
BBICOKUMHU «CTEHKaAMMI.
7. JluHeiHbIN TApMOHMYECKUN OCIMIUISTOP B KBAHTOBOM MEXaHUKE.
8. Artom Bomopoa B KBAHTOBOW MEXaHHUKE.
9. Pacmenenne ciekTpaibHBIX THHAN. D dexTs 3eemana u [llTapka.
10. Cnektp aToma Bogopoza. IIpaBuio ordopa.
11. Cnun snextpona. CHMHOBOE KBAHTOBOE YHCIIO.
12. [TpuHIMI HEPA3TUUYUMOCTH TOKACCTBEHHBIX YacTHIl. DepMUOHBI U OO30HBI.
13. Ipunnun [Naynn. PacipeneneHue 3J1eKTPOHOB B aTOME 11O COCTOSTHHSIM.
14. Tlepuoamnueckas cucreMa 31eMeHTOB MeHieneena.
KauecTBenHnble 3agaun
3aBUCHUT JIM paclpe/elIeHUe IHEPTeTUUECKUX YPOBHEH OT (hOpMBbI MOTEHIUATIBHON SAMBbI?
OTBeT NPOULTIOCTPUPOBATb.
[lpaBuna kBaHTOBaHHMS OPOMTATBHOIO MEXAaHHYECKOIO0 M COOCTBEHHOI'O MOMEHTOB
HMITYJIbCA 3JIEKTPOHA U X MPOEKIUH Ha HAalpaBjIeHHE BHEIIHETO MAarHUTHOTO TIOJISL.
[louemy atom BozmOpOAAa MOXKET UMETh OJIHY U Ty XK€ 3HEPIHUI0, HAXOAACh B Pa3IMUYHBIX
COCTOSTHUSIX?
CKOJIBKO 3JIEMEHTOB MOXXET OBITh B aTOME, y KOTOPOrO B OCHOBHOM COCTOSIHMU
3anonHeHbl K- u L-060m04uku, 3s-mog000109ka ¥ 1Ba 3JIEKTpoHA B 3p-1010007049Ke?
Uro 310 32 aToM?
B yem oTnuurie KBaHTOBO-MEXAHUYECKOTO M KJIIACCUYECKOr0 ONMHMCAHUS TapMOHUYECKOTO
ocuuiusiTopa?
KakoB kBaHTOBO-MEXaHUYECKHUI CMBICI TIEPBOTO OOPOBCKOTO pajamyca’?
Uro onpeaensieT KBapaT MOAYJs BOJIHOBOU (yHKIUU?
MoskeT 11 yacTuiia HAXOAUTHCS Ha JHE «IOTCHLMAIBHOU sMbI»? Onpenensercs Ju 3T0
(dopmotii ssMb1?
UYeMy paBHa pa3HOCTh SHEPTrUl MEKIy 4 U 2 SHEPreTUYECKUMU YPOBHSIMHU KBAHTOBOI'O
ocisATopa’?

10) B uem oTiinyrie MOHUMaHHS IPUYHHHOCTH B KJIACCUYECKON M KBAHTOBON MeXaHHKe?
11) KakoBa HaWMEHbIIIass SHEPTHsl YACTHIBI B «IIOTCHIHAILHOW sME» C OECKOHEYHO

BBICOKUMU «CTCHKAMMU»?



12) Tloyemy KBaHTOBasi MEXaHHKA SIBJISICTCS CTATUCTHUECKOM TEOpHE?

13) ®usnyecKuii CMBICT KBAHTOBBIX YHCEN: TIABHOTO, OPOUTAIBHOTO W MarHuTHOTO. Kakne
3HAUEHUSI OHU MOTYT IPUHUMATH?

14) Kakre KBaHTOBBIE 4YHCIIa HMEET BHCIIHUN (BaJCHTHBIA) 3JCKTPOH B OCHOBHOM
COCTOSTHUU aToMa HaTpusi?

15) Kak u3MeHHIach ObI CTPYKTypa JJIEKTPOHHBIX O0OJIOYEK aToM, €CJIM OBl 3JIEKTPOHBI
6butn He pepMHOHaMH, a 6030HAMU?

16) 3amucarh 3JICKTPOHHYIO KOH(HIypalMio i aTOMOB: HEOHA, HHUKEIS, TepMaHHs,
KoOaJbTa.

17) KakoBbl BO3MOKHBIE 3HaueHHs | ¥ ml I ri1aBHOTO KBaHTOBOTO uncia n=5? CKOJIBKO
Pa3IUYHBIX COCTOSIHUN COOTBETCTBYET n=47

18) Bonblile WM MEHbBIIE SHEPrHsl YACTHUIIBI, HAXOMSANICHCS B «IIOTCHIUAIBHON sIME» C
OCCKOHEUHO BBICOKUMHU «CTEHKAMF», B COCTOSIHUM C N=3 TI0 CPaBHEHUIO C COCTOSTHUEM
n=1? Bo ckonbko paz?

IlepeyeHb TeM 1J1s1 KypCcOBOii padoThI:
CrpykTypa 1 pu3nIecKre CBOWCTBA MOJIUMEPOB.

Komno3unmoHnHbie MaTepraibl OCHOBE MOJUMEPOB: CTPYKTYpa U (PU3NUECKHUE CBOUCTBA.
CrapeHue noJMMepoB U podsieMa ux yTHIN3ALNH.

M wbdhe

VYrnepoaHele HAaHOCTPYKTYPHBIE MaTepHalbl: CTPYKTypa, (u3nueckre CBOWCTBA,
MOJTy4eHUE U MPUMEHEHUE.
JluHamuKa OJUHOYHOM KaIlid B Ta30BOM TOTOKE.
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6. Dddext Xonna u ero npuMeHeHHE.

7. Jlucnepcus cBerta.

8. AcrtepowniHas OMTACHOCTh. AHAIH3 ITYTEH 3aIHUTHI.

9. Msnyuenue u cnekTpbl. CHEKTPaIbHBIA aHATH3.

10. DeKTPONPOBOIHOCTh MATEPHAIIOB.

11. TToTeHIIMOMETPUYECKUNA METO]] UCCIIEOBAHUS CPE]I.

12. XKunkoctu. [loBepXHOCTHOE HATSKECHHUE.

13. 3smepenune TUAISKTPHUYSCKON MIPOHUIIAEMOCTH KOMITO3UTHBIX MaTePHAIOB.
14. PacueT nusiAeKTpUYECKOIN MPOHUIIAEMOCTH KOMIIO3UTHBIX MaTEPHAJIOB.

15. IlornoieHue 3MeKTPOMarHUTHBIX BOJIH CIIOUCTHIMU CpeIaMHu.

16. Peanmuzanus MeToa MaTpuIl mepeHoca B Maple.

17. MonenupoBaHue B3aWMOJCHCTBUSA DJIGKTPOMAarHUTHOM BOJHBI C KOMIIO3UTHBIM

MaTepuajIoM.
18. ®uznueckre OCHOBBI U BOZMOKHOCTH METO/Ia PEHTT€HOCTPYKTYPHOI'O aHAIH3a.

19. duznyeckue OCHOBBI U BO3MOYKHOCTH CIIEKTPO(POTOMETPHYECKOTO METO/1a aHAIIN3A.
20. ®u3nveckre OCHOBBI U BO3MOYKHOCTH METO/]a pEHTTEHOCIIEKTPAIbHOTO  aHAJIN3a.
21. MarneTokaiopudeckuii 3P HeKT.

22. Teruto0OMeH Npy KanelbHOW KOH/ICHCAIINH T1apa.

23. MeToabl HHTEHCU(UKALIUU MPOLIECCOB TEMII00OMEHa.

24. TerutooOMeH npu (a30BbIX MEPEXOAX.

25. CMemaHHbIH TeII000MEH.

26. JleexThl KPHUCTATMUECKUX CTPYKTYp. Tomojormueckue IeeKThl B YTIEPOIHBIX
Marepuaiax.
27. MeTompl HcCIeTIOBaHUs CTPYKTYPHI YIIIEPOTHBIX MaTEPUAIIOB.

28. CBepXIIpOBOANMOCTh: UCTOPHSI, IPOOIEMBI, IIEPCIIEKTUBEI.
29. 3akoH OanaHca SHTPOIUH.



IIpunoxenue 2

7 OIIeHO‘lHLIe cpeacrea AJisi MpoOBEACHUA l'[pOMe)KyTO‘lHOi/i arTreCcTtanmu

a) [lnanupyembie pe3yJibTaThbl 00yUYeHHs U OLIEHOYHbIE CPEJACTBA VISl IPOBEAEeHUs IPOMEKYTOYHOI aTTecTAlNM:

CtpyKTypHBII
JJIEMEHT

KOMIICTCHIIUHN

[Tnanupyemble pe3yabTaThl 00yueHHs

OneHouHble cpencTBa

OIIK-1 CnocobeH npuMeHsTh €CTECTBEHHOHAYYHbIE M 00IIENHKEHEPHBIE 3HAHUS, METO/Ibl MATEMaTHUYECKOI'0 aHAIM3a U MOJIETTUPOBaHUs B 00J1acTH
npodeCCHOHAIBHON IEATEIIbHOCTH

OIIK-1.1 Hcnons3yer €CTECTBEHHOHAYUYHbIE u
OOLIEMH)KEHEPHbIE 3HAHUSA JUISl pPELIeHUS
BOIIPOCOB B npogeccuoHaIbHON
JIeSTEITbHOCTH

OIIK-1.2 [IpuMensier  METOABI  MAaTEMAaTHUYECKOTO
aHaJu3a U MOJICTTUPOBAHUS JJISl YIIPaBJICHUS
MPOU3BOJICTBOM u KaueCTBOM
nosurpaduaecKoin 51 YIaKOBOYHOM
OPOAYKINU

OIlK-1.3 l'oToBUT MaTepuansl W aHATU3UPYET IS

COCTaBJICHUS HAYJIHBIX
myOIMKAINii, OTYETOB

0030pOB,

11 €peUeHb meopemudeCKux 60npocoe6 K IK3amMeny:

1.

w N

S

©

10.
11.

12.

13.
14.

MarepuanbHas Touka. Cucrtema orcyera. Tpaekropus, IJMHA IIyTH, BEKTOP
nepemeleHus. CKopocTb.

YckopeHue 1 ero COCTaBIAIINE. YITIOBasi CKOPOCTh U YITIOBOE YCKOPEHHUE.

3akonbl HertoToHa. 3akoH coxpanenus umnyibca. Llentp macc.

MomenT wuHepuuu. MOMEHT cuibl. YpaBHEHHME JUHAMUKH BpaIaTEIbHOIO
JBUKEHUS TBEPIOTO Teja. MOMEHT UMIIYIIbCa U 3aKOH €r0 COXPaHEHUS.

DOHeprus, pabora, MOIHOCTh. KiuHeTHYeckas u moTeHIMalbHAas SHEPT U

3aKoH coxpaHeHUs 3Heprun. Kunetuueckasi sHeprus BpalleHusl.

["apmoHnyeckue KonebaHusl U UX XapaKTePUCTUKH. ['apMOHUYECKUN OCHUILISATOP.
[pyxunHbBIH, GU3nYecKuil 1 MaTeMaTHYECKUI MasSTHUKH.

3aryxaromiye U BbIHY)KIEHHbIE KOJIeOaHUs.

Bonnossie nporecchl. [IpogonbHbie U monepeyHble BOJHBL. YpaBHEHHE Oeryiiei
BOJIHBI. BOJIHOBOE ypaBHEHHE. 3BYKOBBIE€ BOJIHBI.

[TapameTphl cOCTOSHUS TEPMOJMHAMUYECKON CUCTEMBI. 3aKOHBI HJI€aIbHOIO Iasa.
VpaBuenue MenneneeBa-Knaneiippona. OcHoBHoe ypaBHeHue MKT. 3akon
MakcBesuia 0 pacpeieIEeHUU MOJIEKYIT HAEaIbHOIO I'a3a M0 CKOPOCTSM.
Pacnipenenenne bonbnmana. CpenHee 4YuCiO CTOJNIKHOBEHUM M CpEeNHAA JJIMHA
cB0OO/IHOTrO npo0era. fIBneHus nepeHoca.

Yucno crenenei ceo6osl. [lepBoe Hayano TepMoAMHAMUKH. TemI0eMKOCTb.
[Ipumenenue nepBoro Hayana TEPMOAMHAMUKH K HU30IpoleccaM. Anuadarnyeckuit
Y TIOJIMTPOTIHBIN TPOLIECCHI.




CrpyKTypHBII
JJIEMEHT

KOMIICTCHII N

[Tnanupyemble pe3yabTaThl 00ydeHHs

OrneHouHbIE CpeICcTBA

15.
16.
17.

18.

19.

20.
21.
22.
23.

24.

25.
26.

217.
28.
29.
30.

31.
32.
33.
34.
35.

Kpyrosoii npornecc (uukit). O6parumelie 1 HeoOpaTUMBbIE NPOLIECCHI.

Outponus. Bropoe Hayano repmonunamuku. Lukn KapHo.

DneKTpuYecKUil 3apsii. 3aKOH COXpaHEHHs AJIEKTPUUECKoro 3apsjaa. 3akoH Kymnona.
HanpsoxenHocts  anekrpoctarnyeckoro  nonsd.  llpuHnun  cynepno3unuun
3JEKTPOCTATUYECKUX MOJIEH.

Teopema ["aycca quis anekrpocrarndeckoro nouis. IloTeHnuan anekrpocTarnueckoro
nosisi. CBA3b HANPSKEHHOCTH U MOTEHLIMAJa 3JI€KTPOCTaTHUECKOTO TOJIA.

Tunsl nuanexrpuxoB. HanpspkeHHOCTh mong B audnekTpuke. [IpoBomHuMku B
ANEKTPUYECKOM TOJIE.

DnexTpuueckas eMKOCTh YEIUHEHHOTO ITPOBOAHUKA. KOHIEHCATOPBI.

Cwuna u otHocTh Toka. Ctoponnue cuibl. I/{C u HanpsbKeHue.

3akoH Oma. CoIpOTHBIIEHNE IPOBOJHUKOB.

Pabora m wmomHOCTh TOKa. 3akoH Jhxoymsa-Jlenma. IlpaBunma Kupxroda mms
Pa3BETBICHHOM LIECTIH.

[lepeMeHHBI TOK Ha YydacTKe IENH, COIEpPKAIIeM pPEe3UCTOp, KaTYyLIKy
MHAYKTUBHOCTH M KOHJE€HCaTop. MOIIHOCTh, BblAEIs€Mas B LENU NIEPEMEHHOIO
TOKA.

MarsuTtHoe 1oJje U ero XxapakrepucTuku. 3akoH buo-Casapa-Jlamnaca.

3akoH Awmmepa. JlelicTBMUE MArHUTHOTO TOJISI HA JBWXKYIIUUCS 3apsan. SIBineHwue
JIEKTPOMArHUTHON MHAYKLMU. 3akoH Papajes.

NunykTuBHOCTH KOHTYpa. CaMOMHIYKIHS. DHEPrusi MATHUTHOTO TOJIS.

Biaumnas uanykius. Tparcdopmaropsl.

Tok cMelenus. YpaBHeHuss Makcsesa.

DNeKTpOMarHuTHasE BOJHA W €€ CBOMCTBAa. OHEpPrusi, HUMIYIbC M JIaBJICHHE
ANEKTPOMArHUTHON BOJTHBI.

Jwnamarneruku. [lapamarnetuku. @eppoMarHeTUKH.

OcHoBHbIe 3aKk0HBI ONTHKU. [IonHOE OTpaxeHue.

Tonkue nuH3b1. 300paskeHre MPEAMETOB € TTIOMOIIBIO JIUH3.

KorepeHTHOCTh 1 MOHOXPOMAaTHYHOCTh CBETOBBIX BOJH. VIHTepdepeHius caera.
MeTtonbl HabmoneHus: uHreppepennn csera. MHTepdepeHiys cBeta B TOHKHUX




CrpyKTypHBII
JJIEMEHT

KOMIICTCHII N

[Tnanupyemble pe3yabTaThl 00ydeHHs

OrneHouHbIE CpeICcTBA

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

45.
46.

47.

48.
49.

50.

ol.

52.

53.

IUICHKAX.
[Tpunuun INolirenca-dpenens. 30Hp1 OpeHens.

Hudpaxus Openens Ha KPyIriioM OTBEPCTHH U AHCKE.

Hudpakuus Opaynrodpepa Ha OqHOH 1IeIU U HAa AU(DPAKIIMOHHON perIeTKe.
EcTtecTBeHHBIN 1 TIONIPU30BaHHBIN CBET. 3aKoH bprocTepa.

JIBoiiHOE JydenpesnomiieHre. BpallieHue miocKoCTy NoIspU3ayi.

TeruioBoe wu3MydyeHWEe W €r0  XapakTepucTHkd. 3akoH Kwupxroda. 3axon
Credana-bonbiiMana u cmemnieHus: Buna.

Bunsr pororddexra. 3akons! BHeNTHETO oTodPdhexTa. YpaBHeHHEe DUHINTEHHA 1JIs
BHelHero potorddexra.

Macca u umnynsc (orona. JlaBmenuwe cpeta. Dddexkr Komnrona. EnuncTBO
KOPITYCKYJISIPHBIX U BOJIHOBBIX CBOMCTB 3JIEKTPOMArHUTHOTO U3JIY4YECHHUS.

Monenu aroma Tomcona u Pesepdopna. Jlunelyarsiii ciekTp aromMa BOAOPOJA.
CriexTpasbHble CEPUM aTOMa BOAOPOAA.

[Toctynater bopa. OnbiTel @panka u ['epua. Criektp aroma Bogopozaa no bopy.
CoorHomenne HeonpezaeneHHocte [eizenOepra. BomuoBas ¢ynkuus u ee
CTaTUCTUYECKUUA CMBICII.

VpaBuenne  Ilpenunrepa. Yactuma B OAHOMEpPHOM  IIPSIMOYI'OJIBHOM
«TOTEHIIMAJIBHOM sIMe» ¢ OECKOHEYHO BHICOKMMH CTEHKAMHU.

[TpoxokaeHne YacTUIIBl CKBO3b MOTEHIIMATBHBIN O0aphep (TYHHETbHBIN 3P PeKT).
CocrosiHue aroma BOAOpO/ia B KBAHTOBOM MexaHuke. YpaBHeHue Ipénunrepa nis
aToMa BOJIOPO/Ia U €T0 pEIICHHUE.

Pa3mep, coctaB u 3apsig atomHOro siapa. MaccoBoe u 3apsanoBoe uucia. Jledekr
MAacchl U SHEPIUsl CBA3M sipa.

SnepHble cuibl, UX cBOWCTBAa. KBAaHTOBBII MEXaHU3M B3aUMOJEHCTBUS HYKIIOHOB B
a1pe.

KanenpHas u 060modednast MOiemnu siipa, ux 0COOEHHOCTH. «Marndeckue uuciay u
«Maru4ecKue sapay.

PannoaktuBHOCTh. EcCTECTBEHHass M HMCKYCCTBEHHAsl PaJUOAKTUBHOCTH. 3aKOH
paAMoaKTUBHOTO pacnasa. AKTUBHOCTh PaJAHOAaKTHBHOIO BEIIECTRA.
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4. Anpda-pacnan. IlpaBuna cmemieHus. 3akOHbI COXpPaHEHMS NPU  pacraje.
BsaumogeiictBue anbha n3mydeHus ¢ BEIIECTBOM.

55. bera-pacnian, ero Bunbl. [IpaBuna cmemieHus. 3aKOHBI COXpaHEHUSI TIPH pacmaje.
B3aumoneiicTBue 6eTa U3IydeHHs ¢ BEIIECTBOM.

56. lamMmma wu3iIydeHHe, €ro CBOWCTBA. [amMMa-CIIEKTp pPaJMOAKTHBHOTO JJIEMEHTA.
B3aumMoneiicTBus raMMa H3JIy4eHHs C BEIIECTBOM.

57. SInepHble peakuu U UX OCHOBHBIC TUTIBI. Peakuus nenenus sapa. Lemnas peakmus.
TepmosinepHast peakuusi.

Ilpumepnuie npakmuueckue 3a0auu 011 IK3AMEHA:
1. OpnHoponsblii cTepkeHb Maccod M = 0,5 Kr MoJBEIIEH Ha TOPU30HTAIBHOW OCH,

MPOXOIAIICH Yepe3 ero BepXHHil KOHEll. B Touky, OTCTOAIIYI0 OT OCH Ha 2/3 JJIMHBI
CTEp>KHs, yapsaeTcs IyJist Maccoil m = 6 I, JIeTAIasi TOPU30HTAIBHO CO CKOPOCTBIO Vo =
10° m/c, u 3acTpeBaeT B HeM. OnpeIenuTb CKOPOCTh HUKHETO KOHIIA CTEPIKHS Cpasy
nocie yjaapa.

Ha o6ox xoneca B ¢opme ToHKOro oOpyda maccoii M = 0,4 Kr, KOTOPBI MOXKET
BpalaTbcs BOKPYT CBOEH OCH, HAMOTaH IIHYp, K KOHILy KOTOPOrO IOJBELICH IPYy3
maccoii m = 90 r. Ha kakyio BBICOTY OMYCTHUTCS Ipy3 4epe3 t = 1 ¢ mocie Havanma
JIBYKEHHMSL.

Jlorapupmuueckuii TeKpeMEHT HEKOTOpoW Konebmiomeiicss cucremsl A = 0,02.
Onpenenure, BO CKOJIBKO pa3 YMEHBIIUTCS SHEPTHs 3TOW KoieOaTeIbHON CUCTEMBI 3a
BpEMsi, COOTBETCTBYIOIIEE 75 TOTHBIM KOJIEOAHUSIM.

B cucreme K' mokoutcs crepikeHb, coOCTBeHHas AnuHa lo koToporo paBHa 1 M.
CrepxeHb pacnoioKeH TakK, YTO COCTaBIsieT yroi (p=45° c¢ ocbio x'. Onpenenutsb
muny | crepkus v yroa ¢ B cucteme K, ecnu ckopocts v cuctemsl K' otHocuTensHo K
paBHa 0,8 c.

MarepuanbHast Touka Maccoil m = 0,2 Kr coBeplIaeT TapMOHUYECKUE KOJeOaHus 110
3akoHy X = 0,1 cos (mt/2 - m/4) M. HaliTu MakcuMasbHYIO MOTEHIMAIBHYIO SHEPTHUIO
TOYKH.

Ha nony crout Tenexxka B BUJie JJIMHHOM JTOCKH, CHA0OKEHHOM JIeTKUMHU Kosecamu. Ha
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10.

11.

12.

13.

OJHOM KOHIIE JOCKH CTOMT 4YelIoBeK. Macca uenoBeka M = 60 kr, macca mocku = 20 Kr.
C kakoii CKOPOCTBIO U (OTHOCUTEIHHO T0J1a) Oy/IeT ABUTaThCS TEJEKKA, €CIIH YEIIOBEK
MOMAET BAOJb JOCKH CO CKOPOCTHIO (OTHOCHTENBHO A0CKH) v=1 M/c? Maccoii kojec
npeHeOpeub. TpeHue Bo BTYJIKaX HE YUUTHIBATh.

boek cBaitHoro mosiora maccod m;=500 Kr magaeT ¢ HEKOTOPOH BBICOTHI Ha CBAlo

maccoii mp=100 xr. Haiitu KIIJT " ynapa Goiika, cumTas ymap Heympyrum.
V3meHeHneM NMOTeHIUATBHOM YHEPTHH CBAU MPH YIITYOJICHUH €€ IPeHeOpeyb.

I'enmii cmemanu ¢ Hew3BecTHBIM ra3oMm. [lokazaTens aamabaThl MOJYYEHHOW CMECH
okazazucst paBeH 1,38. CkoOJIBKO aTOMOB COCTaBJISIIOT MOJIEKYJIY HEM3BECTHOTO Trasa
cmecu?

HekoTopoe KoiaMuecTBO Trenusi paclIMpsETcs CcHavaja aauadaTHUyYecKd, a 3aTeM
n3zobapuuecku. Koneunas temmneparypa rasza paBHa HavanpHOW. [Ipu agmaGaTHOM
pacIIMpeHun ra3 cCoBepIwI padory, paBHyto 4,5 k/x. Hapucyiite rpaduk mpormecca.
Kakoe KoianuecTBO TEII0Thl MOTJIOTHI I'a3 3a BeCh Ipouecc?

Cwmemanu Boay maccoit mp=5 kr npu temriepatype T1=280 K ¢ Bomoit maccoit my=8 kr
npu temneparype T,=350 K. Haiitu usmenenue AS sHTponuu, IpOUCXOAsILEe NPU
CMEIINBAHUU.

WneanbHbI ABYXaTOMHBIM ra3, cCOAEp)KaIllMi KOJIMYECTBO BellecTBa v=l MoOJb U
Haxozsamumiics nox aasnenueM p1=0,1 Mlla npu tremnepatype T1=300 K, narpesator
IIPU OCTOSIHHOM 00beMe 110 naBienus p2=0,2 MIla. Ilocne 3Toro ras u3oTepMHUUECcKu
paciupwiIcs 10 Ha4aJbHOI'O JAaBJICHUS U 3aT€M M300apHO ObUI CKAT JO HayaJIbHOIO
oobema V. [loctpouts rpaduk nukna. Onpenenuts repmuyeckuit KITA n nukia.
OnuHaKoBbIe YacTHIEl Maccoii m=10"2 r kaxmas pacnpeneneHsl B OJHOPOAHOM
IpaBUTALIMOHHOM Toje HampsbkeHHocThio G=0,2 mxH/kr. OnpenenuTb OTHOLICHHE
M1/l KOHUEHTpALUMP 4YacTHI, HaXOASIIMXCS Ha OHKBUIIOTCHLMAJIbHBIX YpPOBHIX,
orcrosAmux Apyr ot aApyra Ha Az= 10 m. Temneparypa T Bo Bcex ClIOsiX CUMTAETCs
0JIMHAKOBOM U paBHOU 290 K.

Omnpenenure, Npu Kakoi TeMIlepaType ra3a, COCTOSAIIET0 U3 CMECH a30Ta U KUCIIOpO/a,
HauboJiee BEpOSTHBIE CKOPOCTU MOJIEKYJ a30Ta M KUCIIOpoJa OyAyT OTJIMYAThCs JIPYT
ot npyra Ha Av = 30 m/c?
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14.

15.

16.

17.

18.

3Hast QYHKIHIO PACTIPEICIICHUS MOJICKYIT [0 CKOPOCTSIM B HEKOTOPOM MOJICKYJISIPHOM
m? . mv? 5 5
nyuke f (V)= T2 v exp| — T |’ HAWTU BBIpOKEHHS JUJIsl HAOOJee BEPOSTHOM

CKOPOCTH V.
JIBa OIMHAKOBBIX MPOBOSAIINX 3APSIKEHHBIX Iapa HAXOAATCS HAa pacCTOSHUM =60 cM.
Cuna orrankuBanus Fi; mapos paBHa 70 mxH. Ilocie Toro kak mapbsl IpHUBEIH B
CONPUKOCHOBEHUE W YAAIWIW Jpyr OT Jpyra Ha IpPEeXHee pacCTOSHHE, CHJa
OTTaJIKUBaHUs Bo3pocia u crana paBHOU F,=160 mxH. Beruncouts 3apsanst Q1 u Qo,
KOTOpBIe OBLIM Ha IIapax M0 WX CONMPHUKOCHOBEHHH. JlMamMeTp mapoB CYUTATh MHOTO
MEHBIIIUM PACCTOSTHUSL MEXAY HUMHU.

JIBe TOHKOCTEHHBIC KOHIIEHTpUYeckne cdepbl ¢ paguycamu R; = 0,2 Mmu Ry, = 0,4 m
HECyT Ha ce0e 3apsIbl C TOBEPXHOCTHBIMU IUIOTHOCTSIMH G1 = | HKi/M? 1 6, = 3 HKi1/M?
COOTBETCTBEHHO. [IpOCTpaHCTBO MEXy HUMHU 3alIOJIHEHO CPENOH € TUAIEKTPUIECKOM
MIPOHMUIIAEMOCTHIO € = 2. UeMy paBHa HANMPS>)KEHHOCTH JIEKTPUUECKOTO MO B TOYKAX,
OTCTOSILMX OT HEHTpa Ha paccTosiHuA 1 = 0,1 M u 1y

€=20,0 B, £=30,0B, R;=1,0 Om, Ry=2,0 Om, R3=
3,0 Om, Rs=4,0 Om, R5=5,0 Om, R¢=6,0 OM u

iF ik
I . Fy
£3

R,=7,0 Owm. BHyTpeHHEE  CONMpPOTHUBIICHUE : ? £z Rs ]_
HUCTOYHUKOB MpeHeOpexumo wmano. Omnpenenute
BEJIMYMHBI TOKOB BO BCEX Y4acTKax LEnu U paboTy,
COBEPULIECHHYIO BTOPbIM HCTOYHHUKOM 32 TPOMEXKYTOK BpemeHu At=0,1 c.
Konnencarop nmogkitouen k 6atapee ¢ 9JIC € = 8 B u BHyTpeHHUM CONPOTUBIICHUEM T
= 2 Om kak noka3aHo Ha pucyHke. CompotusieHue pesucropa R = 2 Om. Kaxoii

JOJKHA OBITh €MKOCTh KOHAEHCATOpa, YTOOBI MOCJE 3aMbIKaHMs KIIoya SHEPrust
KOHJIEHCATOpa yMeHbIImIach Ha 48MKk/[x?

=0,3 M.
B cxeme, m3zobpaxenHoit Ha pucynke, €=10,0B, Ij{
1
£
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19

20.

21.

22.

23.

24.

25.

.Ilo KOHTYypy, H300pak€HHOMY Ha pPHCYHKE, HAET TOK CHJIOHN L
[=100A. OmnpenenuTs MarHuTHY!O UHAYKIMIO B moma,
co3/aBaeMylo0 3TUM TOKOoM B Touke O. Paamyc u3ornyroil wactu
koHTypa paBeH R=20 cm (O-LeHTp KpHBH3HBI KOHTYpa), a yroi
a=60".

B noctostHHOM MarHUTHOM n0JIe ¢ UHAYKUKEer B = 5 Tn Haxoaurcs
3aMKHYTBIH IPOBOAALINNI KOHTYp, IUIOLAaAb KOTOPOrO MEHAETCA 0
3akony S(t) = (4 + 0,2t) oM’ Uemy paBHa 9JIC MHAYKIIMK B MOMEHT
BpeMeHHU t = 5 ¢, eCJIM KOHTYpP PacIoIOKEH TaK, YTO IPOHU3BIBAIOIIHNI €r0 MarHUTHBIN
IMOTOK, MaKCUMAJICH?

[lepnenaukynsipHo MarHUTHOMY moito ¢ wuHAykmued B=0,1 Tn Bo30yxneHo
aNeKTpudeckoe moje HampsbkeHHOCThio E= 100 kB/m. [lepnenmukymnspHo oboum
IOJISIM  JIBUKETCS, HE OTKIIOHSACH OT MPSMOJUHEHHON TPAeKTOPHH, 3apsKEHHas
yacTULa. BEIUMCIUTE CKOPOCTh L YaCTHULIBI.

Uctounuk S ceera (A=0,6 MKkM) u TuIOcKOe 3epkanio M § - . P
pacmojyio’keHbl, Kak moka3zaHo Ha puc. 30.7 (3epkaio
JInoiina). Uro OyneT HaOmroAaThCs B TOUKE P 9KpaHa, Tie
cxonsares myan SP m SMP, — cBer wim TeMHOTa, €Cln
|SP|=r=2 m, a=0,55 mm, |SM|=|MP|? Pue. 30.7

Mexny AByMs TUIOCKOIApAJUIEIbHBIMU CTEKJISHHBIMU IUIACTUHKAMHM ITOJIOKUIN OYEHb
TOHKYIO TPOBOJIOUKY, PAaCIOJIOKEHHYIO MapajUyIeibHO JIMHUU CONPUKOCHOBEHUS
IUTACTHHOK M HaXOJSIIyIOCsA Ha paccTrosHuu |1=75 mm ot Hee. B oTpakeHHOM cBeTe
(A=0,5 MxM) Ha BepxHEH MIaCTUHKE BUAHBI UHTEPPEPEHIIMOHHBIE MOJIOCHL. ONpeaeTuTh
auaMeTp 0 TIONEepeyHOro CEYeHHUs] MPOBOJOYKH, €CIM Ha MPOTSHKeHHH a=30 MM
HaCUYUThIBaeTCss M=16 CBET/IBIX MOJIOC.

C nmomortipio AudpakimoHHON pemeTku ¢ neprogom d=20 MkM TpeOyeTcs pa3peiiuTh
nyoser Hatpus (A=589,0 HM u A,=589,6 HM) B criekTpe BTOpOro nopsiaka. Ilpu kakoit
HauMeHbIIeH aauHe | peneTkn 370 BO3MOXKHO?

Ha nmyTtu yacTH4HO-TIOISPU30BAHHOIO CBETA, CTENEHb NOJsApU3aluu P KOTOporo paBHa
0,6, moCTaBWIIM aHAIU3AaTOP TAaK, YTO UHTEHCUBHOCTh CBETA, NPOLIEAIIET0 Yepe3 HETo,

=]
EERN
—

j

1: TR % )
g

-
-
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26.

217.

28.

29.

30.

31.

32.

33.

cTaja MAaKCHMaJbHOM. BO CKOJIBKO pa3 yMEHBIINTCS WHTEHCHBHOCTH CBETA, €CIHU
IJIOCKOCTh MPONYCKaHUsl aHallM3aTopa NOBEPHYTh Ha yroi o =30°?

B cnextpe u3nyueHuss oraeHHOro mapa paguycoM 100 M, BOZHHKAIOILIEro MPH SACPHOM
B3pbIBE, MAKCUMYyM HSHEPIUU H3JIy4EHUS NPUXOAUTCS Ha JUIMHY BOJHBI 0,289 MKM.
KakoBa temmneparypa mapa? Omnpenenure MakCUMaldbHOE PACCTOSHHE, HA KOTOPOM
OyAyT BOCIUIAMEHSTHCS JIEPEBSHHBIE MPEIMETHI, €CIM HX MOorJouareiabHas
crnocobHocTh paBHa 0,7, a TemioTa BOCIUIAMEHEHHS 5 Jhx/em?. Bpems uznydenus
IIPUHATH PABHBIM 107%.

YenruHeHHbI TUHKOBBIMA MAPUK PAIMyCOM 1 CM HAXOOWUTCS B BAKYyME M JUIMTEIbHOE
BpeMs OCBEIIACTCS YIbTPa(HUOIETOBBIM HM3JIydYeHHEM C JIMHON BoiaHBI 0,25 MKM.
OnpenenuTs YUCI0 HEJOCTAIOUIMX JIEKTPOHOB B 00bEME LIapUKa.

®oton ¢ sueprueit 0,28 MsB B pesynbraTe paccesiHus Ha MOKOUBIIEMCS CBOOOIHOM
3JIEKTPOHE YMEHBIIWJ CBOKO »Hepruto 10 133,7 k3B. Hailtn uMnynbc 1 HampaBiieHHE
pacnpoCTpaHEHus 3JEKTPOHA OTJAYH.

[Totoxk »Heprum @D, wu3Iydaemblil dJIEKTpUYecKoW Jsammon, paBeH 600 Br. Ha
paccTosHUM ' = 1 M OT JIaMIIbl NEPHEHAUKYISIPHO MAJAOLIUM JIydaM pPacIioyIokKeHO
KpyrJioe IUIockoe 3epkanble auamerpoM 0=2cm. [IpuHMMAs, 9TO M3ITydEeHHE JIAMITbI
OJIMHAKOBO BO BCEX HAIIPABJIICHUAX U UTO 3€PKajblie NOJHOCTHIO OTPaKaeT MaJarolIUii
Ha HEro CBET, ONPEeNIUTh CUITy F CBETOBOIO 1aBiIeHUs Ha 3epKaJblLie.

Ha ocHoBe Teopun atoma bopa HaliTH MMITyJIbC 3JEKTPOHA B aTOME BOJOPOJA, €CIU
UHYKIMSE MarHUTHOTO TOJIs, CO3JaHHOTO UM B LIEHTpE OpOUTHI IPU BpaIllEHUH, paBHA
0,39 Tx.

Bo ckonbko pa3 maMeHsieTcs neOpoiiieBckas JUIMHA BOJIHBI JIEKTPOHA IPU Iepexoje
€ro B aToOME€ BOJOpPOJa M3 OCHOBHOI'O 3HEPreTUYECKOrO0 COCTOSHUS B IEPBOE
BO30yX/1eHHOE?

W3 teopum bopa my1st atoma Bogopojia ciieyeT, YTO CTallMOHAPHBIMU ISl JIEKTPOHOB
aToMma SBJISIIOTCS TaKhe OpOUTHI, HA JUIMHE KOTOPBIX YKJIaJIbIBA€TCs 11€J0€ YUCIIO JUIUH
nedpoitieBckux BoJH. Mcxoass w3 3TOro, HalJuTe YMUCIOBBIE 3HAYEHHS] MOMEHTa
UMITYJIbCA 3JIEKTPOHA B aTOME BOAOPOa Ha MEPBBIX TPeX OOPOBCKUX OpOUTAX.
OJEeKTpOH B aTroMeé BOJAOPOJAa ONMCHIBAETCS B OCHOBHOM COCTOSIHUM BOJIHOBOM
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34.

35.

36.

37.

dyrxumeit y(r) = Ce™ Onpegenuts oTHOLICHHE BEPOSTHOCTEH ©1/®; MpeGHIBAHUS
anekTpoHa B cepuueckux ciosix tommuaod Ar = 0,01 a u paguycamu r1 = 0,5 a n
=15 a.

BonpHOMY BBEIM BHYTPUBEHHO PacTBOpP 00BeMOM 1 CM3, coAep KAl UCKYCCTBEHHBIN
PagHoOU30TOI HATPHS ;;Na aKTUBHOCTHIO Ag=2000 ¢, AKTUBHOCTS KpoBU 00beMoM 1
CM3, B35TOHN yepe3 5 yacoB, okazanach A =0,27c'1. Haiinure 00beM KpoBH YeIOBEKa.
[lepuon monypacnaaa UCHOIB3YEMOT0 U30TOIA paBeH 15 yac.

OHneprus cBs3u E., sapa, cocrosmiero u3 AByX IPOTOHOB U OAHOIO HEWTPOHA, paBHA
7,72 MsB. OnpeaenuTts Maccy My HEUTPATBLHOTO aTOMa, UMEIOIIETO ATO SAPO.

Bo ®panuum HayaToO CTPOUTEIBCTBO MEXKIYHAPOJHOIO TEPMOSIAEPHOIO pEaKkTopa, B
KOTOPOM IPEJIONAraeTcsi MOBOAUT YIpaBiIsieMyro peakumio 1H° + (H?, B KoTOpOi
o0pasyeTcs H30TOI renust U HeUTpoH.  Kakyio MomHocTs OyAeT MMETh TAaKOW peaKTop,
€CJIM B HEM OYZIeT «BBIFOpaTh» | MI TSHKEIOro BOJOPOA B CEKYHIY?

Anbda dwactuma c¢ kuHetmdyeckod sHeprued K = 5,3 MsB Bo30yxmaer peakiuio
9Be(oc,n)lZC, sHeprus kotopoit Q=5,7 M»B. HaliTn KHHETHYECKYIO SHEPTUIO0 HEHTPOHa,
BBUIETEBIIETO MO/ MPSMBIM YIJIOM K HaIllpaBJICHUIO IBUKEHUS (.-HaCTHIIBI.

Ilpumepnvie nabopamopnsie pabomul:

1. TIpumeHeHHe 3aKOHOB COXPAHEHUS [T OMPEIEICHUs CKOPOCTH MOJeTa Myau

2. OmnpezneneHe MOMEHTOB WHEPUUH Tell C TOMOIIBIO KPYTHIIBHOTO MAasTHUKA.
IIposepka Teopemsl Ll Telinepa

3. MHccrenoBanue BpamiateiabHOTO ABIKEHHS TBEPAOTO Tejla BOKPYT HETIOABIKHOM

ocH

OnpeneneHne XapaKTepUCTHK 3aTyXaroMX KoueOaHui GU3NYecKoro MasiTHUKa

OnpeneneHnre CKOPOCTH 3ByKa B BO3AYXE METOAOM CTOSIYEN BOJIHBI

N3ydeHne CTaTUCTUYECKUX 3aKOHOMEPHOCTEM

Onpenenenue ko3 PuimeHTa BI3KOCTH BO3IyXa

Omnpenenenue nokazarens aarnadarsl metonoM Kiiemana u [lezopma

HccnenoBanue W3MEHEHHMs TeMIeEpaTypbl B aauadaTUYecKOM Ipolecce u

onpenenenue kodhduimenta [lyaccona

©ooN oA
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14.
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16.
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18.

19.
20.
21.
22.
23.
24.
25.
26.

IIpoBepka 3aKoHa BO3pACTaHUS SHTPOIMH B HEPAaBHOBECHOW CHCTEME
DKCTepUMEHTANIbHOE OIpeIeTICHHE Ta30BOM MOCTOSHHOM

HccnenoBanue 21eKTPOCTATHYECKOTO TIOJIS € TIOMOIIBIO 30Ha

W3mepenue 31eKTpoABHKYIIEH CHITbl ICTOYHHKA TOKA

[IIyHTHpOBaHME MUILIHAMIIEPMETPA

W3mepeHne eMmkocTeil METOIOM MOCTHKOBOM CXEMbl M pacueT eMKOCTHBIX
COIIPOTHBIICHUH B IETISIX TIEPEMEHHOTO TOKA

W3yuenne pe3oHaHca HANPsDKEHUM W ONpeneseHue HHAYKTUBHOCTH METOAOM
pe3oHaHca

OmnpeneneHre MHIYKTUBHOCTM  KAaTYHMIKM W MarHUTHOM  IPOHHMIIAEMOCTH
(beppOMarHuTHOTO TeIa

OmnpeneneHue paanyca KpUBU3HBI JMH3BI U TOJIOCH! NIPOITYCKAHUS CBETOPHIIBTpA C
noMmouisio kojer Herorona

HNuTtepdepomeTprudeckue n3mMepeHus Ha oCHOBeE omnbita KOHra

OnpeneneHre reOMETpPUUECKUX pa3MEpPOB MPHU MOMOIIU Ounpu3Mbl OpeHens
OmnpeneneHue AIMHBI CBETOBOM BOJIHBI M XapaKTEPUCTUK AU(PAKIIMOHHON PEIIETKU
OnpeneneHre KOHLIEHTPALUK PACTBOPOB caxapa U MOCTOSHHOM BpaleHHs
N3zyuenne BHemHero ¢porodddexra u onpeneneHue nocrostuuoi [lnanka
N3ydeHune 3akoHOMepHOCTeH anbda-pacnaga

N3yuenne ramMmma-crieKTpa paHOaKTHBHOTO HCTOYHHKA

OnpeneneHre  MaKCUMadbHOW dHEpruM  OeTa-yacTUI] U UACHTU(DUKAIIU
paZlOaKTHBHBIX MpENapaToB

0) Ilopsiiox npoBeaeHUsI MPOMEKYTOUHON ATTECTANUM, MOKA3ATEJIM U KPUTEPUU OLlEHUBAHUS:

[Ipomexyrounas arrecTanust Mo JAuCHUIUIMHE «DU3MKa» BKIOYAET TEOPETUUYECKHE BOIPOCHI, MO3BOJSIOIIME OLEHUTh YPOBEHb YCBOEHUS
00y4aroImuMuCs 3HaHUH, U IPAaKTUYECKUE 3a/1aHUs, BEIIBIAIONINE CTENICHb COPMUPOBAHHOCTH YMEHUH U BIIQJICHUH, IPOBOAUTCS B (popMe IK3aMeHa.

DK3aMeH M0 JaHHOW AUCHUILIMHE MPOBOJUTCS B YCTHOM (hopMe MO IK3aMEHALIMOHHBIM OWJIeTaM, Ka)/blil U3 KOTOPBIX BKJIIOYAET 2 TEOPETHUECKHUX

BOIIPpOCAa U OJHO MMPAKTUYCCKOC 3aJaHHUC.
Iloka3zarenu n KPUTCPUHU OICHUBAHUA IK3aMEHa:




— Ha OIICHKY «OTJHYHO» (5 0ayuioB) — OOYy4YaIOIIUICS JEMOHCTPUPYET BBICOKHH YPOBEHb C(HOPMUPOBAHHOCTH KOMIICTEHIIHI, BCECTOPOHHEE,
CHCTEMaTHUYECKOe ¥ TIIyOOKOe 3HaHHWE y4eOHOro MaTepHaiia, CBOOOIHO BBHIMOJHACT MPAKTUIECKHE 3aJaHNs, CBOOOAHO ONEPUPYET 3HAHUSIMHU, YMECHHUSIMH,
MPUMEHSET UX B CUTYAIIUSX TMTOBBIICHHOM CII0XHOCTH.

— Ha OIICHKY «X0po1o» (4 6aya) — 00yJaromuiics: JEMOHCTPUPYET CPEIHUNA YPOBEHD CHOPMHUPOBAHHOCTH KOMITCTCHITUI: OCHOBHBIC 3HAHUS, YMCHHUS
OCBOCHBI, HO JIOMYCKAIOTCSl HE3HAYUTEIIbHBIC OIMOKH, HETOYHOCTH, 3aTPYJAHCHUS NIPU aHAIMTHYECKUX OTepalHsX, IEPEHOCE 3HAHUI U YMEHUI Ha HOBBIC,
HECTAaHJAPTHBIC CUTYAITUH.

— Ha OILICHKY «yAOBJIETBOPUTEJbHO» (3 Oayna) — oOyyaromuiicss 1eMOHCTPUPYET MOPOTOBbIN YpOBEHb C(HOPMUPOBAHHOCTH KOMIETEHIUI: B X0e
KOHTPOJIbHBIX MEPONPHUATHI JOMYCKAIOTCS OIIMOKH, IMPOSBISIETCS OTCYTCTBHE OTACIBHBIX 3HAHWW, YMEHHH, HABBIKOB, OOYUYAIONIMKCSI HCIIBITHIBACT
3HAYUTENbHBIE 3aTPYAHEHUS IIPH ONIEPUPOBAHUN 3HAHUSMH U YMEHUSIMHU IPU MX TIEPEHOCE Ha HOBBIE CUTYAIIHUH.

— Ha OLIEHKY «Hey/JO0BJIETBOPUTEJbHO» (2 Oaiia) — o0ydaromuiics 1eMOHCTpUpYeT 3HaHus He Oonee 20% TeopeTuyeckoro Matepuana, JoMmycKaeT
CYIIECTBEHHbIE OIIMOKH, HE MOXET MOKa3aTh HHTEJUIEKTYaIbHbIC HABBIKM PEILICHUS MPOCTHIX 3a/1a4.

— Ha OIICHKY «HeYJIOBJeTBOPUTEJbHO» (1 Oamr) — oOyuaromuiicss HE MOXKET IOKa3aTh 3HAHMWS HAa YPOBHE BOCIPOM3BEACHUS M OOBSICHCHUSA
uH(pOPMaLIKMHY, HE MOXET MOKa3aTh HHTEJUICKTYaJIbHbIC HABBIKU PEIICHUS MPOCTHIX 33/1a4.



