MUHUCTEPCTBO HAYKHW Y BRICHIEIO OBPA3OBAHNI
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PABOYASI IIPOI'PAMMA JIMCIUTIJIMHBI (MO/LY JIST)

DOUIHKA

[Haupasiicnue 1ojuroToBK (CHCIMAILHOCTD)
01.03.02 Ilpuxiajas maremMaruka u uidopmaruka
Harirpasiiennocts (11poduiis/clieninain3anus) 11porpaMmbl
BoJibIe ¥ OTKPHITHIC JIAIHbBIC

Yposenb BoICIICro odpaszosanust - bakajaspuar

Dopma oOyuchus
ouras

VIIIC’I‘I’IT}"I‘/ (baKy)II:'l'CT I/IHCTHTYI‘ CCTCCTBO3HAHUS M CTaljlapTu3aliin

Kadespa Dusuku
Kypce |
Cemectp |

Mairnuroropek
2026 roxut



Pabouas 1porpamma cocraniena na ociose ®I'OC BO - 6akaiiaBpuar 110
natpasyieauio nojrorosku 01.03.02 Ipukiiajmas maremaruka 1 undopmaruka (1pukas
Munobpnayku Poccun o1 10.01.2018 1. Ne 9)

Pabouast 1porpamma pacecmorpena u ojio0pena na saceanun kadejippl - Ouszukm

27.01.2026, nuporokos Ne 3
3as. kade/poit ikl )M Jlosrymn

PabGouast 1iporpamma 0;100pena MeTo (MuecKo KOMUCCUCH
02.02.2026 r. nporokos Ne 4
Ipejiceiaren

10.B. Comosa

Coritaconauo:
3aB. kadenpoi [Ipukia)[Hoi MareMaTHKU 1 HHPOPMATHKH

/@ 10.A. U3BckoB

Pabouast nporpamma cocrasicha: g /
cT. 1penoj@anBarein kadepnl Pusuxu, (/\5@”# - 0.B./Jloimrymuna
\//

Pcriensenr:

3as. kadeypoi [IMuM, ji-p rexu. nayx . ~ 10.A. U3sckos




JIner akryanusanuu padodye nporpaMmmbl

Pabouas mporpamma nepecMoTpeHa, 00cyxaeHa u ogodpena st peanusanyu B 2027 - 2028
yueOHOM rojly Ha 3acenanuu kadeaper DOusuku

[IpoTokonm ot 20 . No
3aB. kadeapoit AM. Jonrymun

Pabouas mporpamma nepecMoTpeHa, 00cyxaeHa u ogodpena st peanusanyu B 2028 - 2029
yueOHOM rojly Ha 3acenanuu kapeapsl Duzuku

[Ipotokonm ot 20 . Ne

3aB. kadenpoii I[.M.ﬁonrymnﬂ

Pabouas nporpamma nepecMoTpeHa, 00CykeHa u ogo0peHa s peanusaiuu B 2029 - 2030
yueOHOM rojly Ha 3acenaHuu Kadeapsr DU3UKU

IIporokomor 20 1. Ne

3aB. kadenpoit Z[.M.ﬁOJ'IFy'H_II/IH

Pabouas mporpamma niepecMoTpeHa, 00CcyxIeHa u ogodpena st peaymsaryu B 2030 - 2031
yueOHOM rojly Ha 3acefaHuu Kadeapsl DU3UKU

IIporokomor 20 . Ne

3aB. kadeapoi H.M.ﬁonrympm




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 HAYYHOU U TEXHUYECKOU
MHpOpMaLKU 1 00eCIIeYnBAIOLINX BO3MOXKHOCTb X MCIIOJIb30BaHMS IIPU PELICHUN
MIPUKIJIAJIHBIX 3a]a4, a TAK)KE€ B HAYYHOU U MPOU3BOJCTBEHHON JEATEIbHOCTH;
¢dbopMHpOBaHKE YMEHHH ONEPUPOBATH MOHATHAMHM, 3aKOHAMU U MOAETISIMH (DU3UKH;
pa3BUTHE y CTYJEHTOB HaY4HBIX MIPEICTABICHUHN O €IMHON (PU3NYECKON KapTUHE MHpa U
OBJIa/ICHUE HEOOXOAMMBIM U JIOCTaTOYHBIM YPOBHEM OOIIEKYIbTYPHBIX H
npodeccHOHaIBHBIX KOMIETEHIMH B cooTBeTcTBUM ¢ TpeboBanusmu GPI'OC BO no
HanpasisieHuto noarotosku 01.03.02 "IIpuknannas MaTemaTka U HHQopMaTuKa'.

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 N3yUCHHs AUCIUTUIIH/ 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 HEOOXOAMMBI JIJISI U3YYCHUS TUCITUTLTAH/TIPAKTHK:

VYpaBHEeHUs MaTeMaTHYeCKOl QU3NKU

YucneHHbIe METO/Ibl MATEMAaTHUECKON (PU3NKU

3 Komnerenuuu ody4aromierocsi, opmupyembie B pe3yJbTaTe 0CBOCHUS

AUCHUIIMHBI (MOIYJisl) ¥ IUIAHUPYeMble Pe3yJIbTAThl 00y4YeHUs

B pesynbraTe ocBoeHUS AMCUUILIMHBL (MOAYHs) «Pu3nka» o0ydarouuiics 10IKeH
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, M UCIOJIb30BATh UX B MPOpECCHOHATBLHON
JESITETbHOCTH

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

OIIK-1.2 Brnaneer cnocobamMu 1 mpueMaMu PEIICHHs UCCIIEIOBATEILCKUX 3a/1a4 B
obnacTy pyHTaMEHTATBLHON U MPUKIIATHOW 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 aKaza. 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 aTTecTaluu - 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
JIOMalIHUX 33/1a4; )
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 BETUYHH ! 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 pasaeny 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

OMAIIHUX 337124, OIIK-1.1,
2.3 PeanbHbIe rassl, JKCIIpecc — A At
JKHJIKOCTH M TBEPJIBIC TENa 0.5 KOJUIOKBHYMaM; dke-mpece = OIIK-1.2,
A P BHHOHngHe ’ KOJUTOKBU YMBI, OIIK-1.3
W3 caaya NJI3.
) IIpoBepka
Ipopaborka pOBEp
COHCIICKTA KOHCIIEKTOB.
JIEKIHUN U Y.
ITOCOOMIHA.
Hroro no pazaeny 1,5
3. DIEeKTPUYECTBO U MarHeTus3
IlogroroBka k
71ab0paTOPHBIM
pabotam; 3
anmuTa
pemieHue o
71a00paTOPHBIX
JIOMAIIHUX 3a7a4; ]
MOJrOTOBKA K paGor; cziaa
SKCIIPECE — JIOMAIlIHUX 3a]1a4; OIIK-1.1,
3.1 DnekTpocraruka 0,5 KOHHOKE VAN JKC-TIpecc — OIIK-1.2,
BHHOHHZ:IHE i KOJUIOKBUYMBI; OIIK-1.3
W13 cnaya MJ13.
’ IIpoBepka
IIpopaboTka PoBep
COHCIIEKTA KOHCIIEKTOB.
JIEKIUN 1 Y.
IMOCOOMHA.
IToaroroBka k
nabopaTopHbIM
paboram; Sammura
peleHue -
J1ab0opaTOPHBIX
JIOMalIHUX 33/1a4; AGOT: ClaYa
MHOATOTOBKA K p » AL
3.2 ITocTosHHbIH JKCIpece — JIOMAIITHUX 38/1a4, OIK-1.1,
3J"ICKT HMYSCKUHM TOK 0.5 KOJ‘IJ‘[OKII;I/I am; dke-mpece — OIIK-12,
p BLIHonHe}:III;AI/Ie ’ KOJIJIOKBHYMBI, OIlK-1.3
W3 caaya MJI3.
’ IIpoBepka
IIpopaboTka POBEp
COHCIICKTA KOHCIIEKTOB.
JIEKIUH U y4.
IMOCOOUH.
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 DnexTpoMarHuTHbIE 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
JIOMAIIHKX 3a/1a4;
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 cCBeTa 0,5 KOHHOKPBH - IKC-TIpecc — OIIK-1.2,
yMam, KOJUTOKBHYMBI; OIIK-1.3
BBIIIOJIHEHHE
W13 cnava MJ13.
’ 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 aToma Bompopoza 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 3a/1a4;

JKCIIpece —
KOJUIOKBHYMaM,; dke-mpecc —
’ KOJUTOKBU YMBI, OIIK-1.3
BBITIOJTHCHHE
W13 crnaua ]13.
) 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 BUIOB yueOHOH paboTsl Hanbomee 3¢ heKTUBHbIE
pe3yabTaThl OCBOCHHUS AUCHUILINHBI «DU3uKa» JaloT TpaJuMOHHbIE 00pa30BaTeIbHbIE
TEXHOJIOTUH, TEXHOJIOTUH MPOOJIEMHOTr0 00Y4YEHUs, UHTEPAKTUBHBIE TEXHOJIOTHH,
MH(POPMALMOHHO-KOMMYHHUKAIIMOHHBIE 00Pa30BaTE/IbHbIE TEXHOJIOIHH.

1. ®opMbl yueOHBIX 3aHATUI C UCIIOJIB30BAHUEM TPAJIULIMOHHBIX TEXHOJIOTHIL:

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

IIpakTHueckoe 3aHATHE, OCBAIEHHOE OCBOCHUIO KOHKPETHBIX YMEHUN 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 € UCIIOJIb30BAHUEM TEXHOJIOTUI TPOOIEMHOTO
oOy4eHUS:

[Ipobnemuas AeKIHs — U3JI0KEHUE MaTepHala, pearoararoiiee NoCTAaHOBKY
POOJIEMHBIX U TUCKYCCUOHHBIX BOIIPOCOB, OCBEIIEHUE Pa3IMYHbIX HAyYHbBIX IIOJXO0/0B,
aBTOPCKHE KOMMEHTAapUH, CBSI3aHHBIE C Pa3IMYHBIMUA MOJIETIIMU UHTEPIIPETALlUN
M3y4aeMoro MaTepuana.

[TpakTrueckoe 3aHsTHE B (hOpME MPAKTUKyMa — OpTaHU3anus yaeOHOH paboThI,
HaNpaBJICHHAs HA PEeLICHUE KOMIUICKCHON yueOHO-TI03HaBaTEIbHON 3ajauu, TpeOyroeil oT
CTYICHTA IPUMEHEHMSI KaK HAyYHO-TEOPETUUECKUX 3HAHUM, TaK U MPAKTUYECKUX HaBBIKOB.

3. ®opMbl yueOHBIX 3aHATUI C UCIIOJIB30BAHUEM CIICIIMATN3UPOBAHHBIX
MHTEPAaKTUBHBIX TEXHOJIOTHUI:

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

4. ®opmbl y4eOHBIX 3aHATUH ¢ UCTIOIb30BaHUEM HH(DOPMAITMOHHO-
KOMMYHUKAIIUOHHBIX TEXHOJIOTUMA:

Jlexuus-Bu3yann3anus — U3J10KEHUE COAECPKAHMSI COIIPOBOKIAETCS Npe3eHTalnuen
(eMoHcTpanueil yueOHbIX MaTepHUasIoB, PEACTABICHHBIX B Pa3IMYHBIX 3HAKOBBIX
cucTeMax, B T.4. WITIOCTPATUBHBIX, IPa(pUUECKHX, ayJu0- U BHJICOMATEPUATIOB).

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

6 YueOHO-MeTOqUYECKOe o0ecriedeHne CaMOCTOSITeIbHOM PadoThl 00y4aI0IIMXC S

[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.1. ®usnka [DnexTpoHHbIH pecypce] : yueonuk / 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: Mexanuka. MexaHu4eckue KOJIeOaHus ¥ BOJTHEIL.
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.: By3osckuii yueonunk: 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 SAepHOU Pu3uku [ DneKkTpoHHBIH pecype] : Yueb. moc. / C.1.
Kysznenos, 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 3agaun no ¢pusuke [Tekcer] : yaebnoe mocobue / FO.IT.
Koukwun, N.1O. borauesa ; MI'TVY. - Maraurtoropck, 2014. - 138 c. : ui., cxemsl, Ta0JI.

2. Koukun FO.I1. YueOnbie 3agaun 1o pusuke [DIEKTPOHHBIN pecypc] : yaeOHOoe
nocob6ue / 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 o Kypcy oomient pusuku [Tekct] : yaebnoe nocodue / [H.M.
Poraues, I'. FO. banannuna, W. I1. 3aBepunnckuii u ap.] ; nox pen. 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. : ni.,
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) MeToauvyeckue 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'TVY, [kad. pusuku]. - Maruutoropcek, 2011. - 103 c. : ui., rpad., cXemsl,
TabI.

2. DnextpoMarHeTusMm. Onrtuka [TekcT] : 1abopaTopHbIi MPaKTUKYM MO GU3UKE /
[cocT. : LIO. borauesa, B.I'. boukapes, .H. 'uaustymms u ap.] ; MI'TVY, kad. duzukn. -
Marnuroropck, 2001. - 77 c. : ui.

3. Dnektpocratuka. [TocTtostHHBIN TOK. [TekcT] : mabopaTopHsbIil 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 atomMa, TBEpAOTro Tena, sapa [Tekcr] : 1abopaTopHbIi MPAKTUKYM I10
¢usuke / [coct. : C.A. Byrakos, FO.M. J/lybocapckas, I'.A. lyockuii u np.] ; MI'TVY, 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 |cBo6oaHo pacnpoctpansemoe I10 6eccpodHO

IIpodeccnonanbubie 6a3bl JaHHBIX 1 HH(POPMALMOHHBbIE CIIPABOYHBIE 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€pCaadd W INPCACTABICHUSA I/IH(I)OpMaHI/II/I.

VYueOHast ayquTopus Ui IpoBeieHus 1abopaTopHbIX padot: Jlaboparopus
«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] MOMEHTAa HHEPIIMA MaXOBOTO
KOJIeCa M CHJIbI TPEHHUS B OTOpeE.

15. JlabopaTopHasi ycTaHOBKA ISl K3YYCHHS 3aKOHOMEPHOCTEH KoJieOaHni
MaTeMaTHYECKOTO MasiTHUKA.

16. MepuTenbHbI HHCTPYMEHT.

0 ON D KW

VYyeOHas ayauTopus AJis poBeaeHus 1abopaTopHbIX pabot: JlabopaTopus
«MornexymnsipHas GU3nKa 1 TEPMOJAUHAMUKA:

1. JJaGopaTopHasi ycTaHOBKa JUIsl ONPEAESICHUs OTHOILEHHSI TeIII0eMKOCTEN
Bo3ayxa Cp/CV MeTooM ainabaTu4ecKkoro paciupeHust

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

3. JJabopaTopHast ycTaHOBKa JUI N3y4eHHs (a30BbIX IEPEXOI0B.

4. JlaGopaTopHasi yCTaHOBKa JJIs OnpeesieHus Ko uIeHTa JMHEHHOro
pacipeHust TBePAbIX Tell.

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

6. ’KuaKoCTHBIA MAHOMETD.

7. Hacoc IlluHna.

8. bapomeTp.

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 JUIsl OIPEACTICHHUS JUIICKTPUIECKYIO
POHHULIAEMOCTh CPEJIbI.

2. JJabopatopHasi yCTaHOBKa JUIsl OTIPEACIICHUSI EMKOCTH KOHJIEHCATOPOB.

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



4. JlTabopaTtopHasi ycTaHOBKa ISl U3y4YCHHS 3aBUCUMOCTH COTIPOTHUBIICHUS
IIPOBOJHHUKOB U MOJIYIPOBOIHUKOB OT TEMIIEPaTypBhI.

5. JJabopaTopHast ycTaHOBKa JUIsl CHATHS BOJIETAMIIEPHON XapaKTePUCTUKU
MOJIYITPOBOJJHUKOBOTO MO/,

6. JTabopaTopHasi yCTaHOBKA JIJIsl OTpeAeIieHUsT KOAPPUITUSHTA CAMOUHTYKITUT
KaTYIIKH.

7. ICTOYHHMKY NUTAHUS TOCTOSIHHOT'O TOKA.

8. ICTOYHHMKY MUTaHUs IEPEMEHHOTO TOKA.

9. 3ByKOBO# TeHepaTop.

10. YacroTomep.

11. Konnencartopsl.

12. KaTymika WHIYKTUBHOCTH.

13. MukpoamnepmeTp.

14. JIlnonml.

15. Mara3uH eMKOCTEM.

16. Tenedon.

17. Peoctatsl.

18. Peoxop.

19. HabGop conpoTHBIIEHU.

20. Mara3uHbl CONPOTUBIICHHIA.

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 MIACTHHKH.

4. Habop nuH3.

5. McTouHuK cBeTa C HAOOPOM CBETO(DHUIIBTPOB.

6. "azoBerit s1azep JII'-78 ¢ 6;10KOM MUTAHMS.

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 GU3NKay:

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. [MonynmpoBOTHUKOBBIM TEPMOPEIUCTOP.

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. BbICOKOYYBCTBUTENIbHBI MUKpoamiiepmerp D-195.
13. UcTOYHUKY TUTAHUSI.

14. Jlerexrop.

15. CuetHOE yCTPOMCTRBO.

16. MepuTenbHbIi HHCTPYMEHT.

VY4eOHble ayIUTOpUHU JJI IPOBEICHUS TPAKTUUECKUX 3aHATUHN, TPYNIOBBIX U
MHAVBUAYaJIbHBIX KOHCYJIbTAlUI, TEKYIIIETr0 KOHTPOJIS U POMEKYTOUHOMN aTTeCTALlUu:
J0CKa, MyJIbTUMENUIHBIN IPOEKTOP, IKPaH.

[Tomernenust 1y1st caMOCTOATENBbHOM pabOThl 00YJaIONIUXCS: IEPCOHATIBHBIE
komrbroTepsl ¢ makerom MS Office, BeixooM B IHTEpHET 1 € TOCTYIIOM B 3JICKTPOHHYIO
nH(pOpPMaAIIMOHHO-00pa30BATEIBHYIO CPEly YHUBEPCUTETA

[Momemienus Ans XpaHeHUs: U MPOPUIAKTUYECKOTO 00CITYKUBaHUS YIeOHOTO
000pyIOBaHUs: CTEIUIAXHU, CEU(DBI TS XpaHeHHsT y4eOHOTO 000pYI0BaHUS, HHCTPYMEHTHI
JUTsl peMOHTa J1abopaTOpHOTO 000PYAOBaAHUS.



Mpuioxkenne 1

6 YueOHO-MeTOoUYECKOe O0ecredeHrne CaMOCTOSITeIbHOI PadoThl 00y4ar0IIMXCs

[lo mucuumumae «®Pu3uka» NPEeayCMOTPEHAa ayIUTOpPHAss M BHEAyAMTOpHAas
caMoCTOsATeNIbHas paboTa 00yUYaroIIUXCsL.

[lpn wm3yuenun kypca (U3MKH TPUMEHSIOTCS CIEAYIOIINE OICHOYHBIE CPEACTBA JUIS
TEKYILEro KOHTPOJIA YCIEBAEMOCTHM M IPOMEXKYTOYHOM aTTECTALlMM II0 MTOraM OCBOECHHS
JVCHATIINHBIL:

. MCbMEHHBIE OTYETHI IO J1a00paTOPHBIM paboTaM M UX 3allUTa;

. pe3yibTaThl  pelIeHUs]  KOHTpOibHBIX  pador, W3, TectupoBanus u
9KCIIPECC-KOJUIOKBUYMOB.

Bomnpocsl k 3k3ameHy 1o Kypey «Pu3nka»

MEXAHHKA

1. OcHoBHbIE NOHATUS KHHEMATUKU: MaTepuaibHasi TOUKa, CUCTEMa OTCYETa, TPACKTOPUS, IYTh,
IepeMEILEHUE, paANyC-BEKTOP, CKOPOCTb, YCKOPEHHUE.

2. TlpsmMoyiHEHOE paBHOMEPHOE, PABHOIIEPEMEHHOE (PaBHOYCKOPEHHOE, PaBHO3AMEIJICHHOR)
JBUKCHHE. Y PaBHEHHUS JBUKECHHS U CKOPOCTH.

3. KpuBonuneiinoe apmwkeHue. J[BUKEHHWE TOUYKM IO OKPYKHOCTH. JIMHEWHBIE W YIIIOBBIE
XapaKTepUCTHKU TaKoro ABMKeHUs. KuHemaTyka BpalaTeIbHOro BUKEHUS: ONIPEACIICHUE U
IIPUMEpPBI  BPAIIATEIBbHOTO JBMKEHUS, CBSI3b MEXKJY YIJIOBOW M JIMHEWHOHM CKOPOCTBIO,
YTIJI0BOE YCKOpEHue, (popMylia yriioBoro myTH.

4. OcHOBHblE TIOHATHSA  JIMHAMUKU:  HMHEpUUalbHAas  CHUCTeMa  OTCYeTa, IPUHLUI
OTHOCHUTEJIbHOCTH, Macca, CUja, MHEPLUUs U MHEPTHOCTb, KOJMYECTBO JIBUKEHUS (MMITYIIbC),
HUMITYJIBC CHJIBI.

5. Tlepserit 3axkon Hetotona. Bropoii 3akon Hetotona. Tpetuii 3akon HetoTona. VX mposiBienue
B IIPUPOJIE.

6. Cuibl B MEXaHUKE: CUJIa TATOTEHMS, CUJIa TSKECTH, BEC, CUJIa YIIPYTOCTH, CHJIa TPEHUS TIOKOS
U CKoJbKeHUsl. CUITbl CONPOTUBIIEHHSI Ta30BbIX M KUIKUX cpell. CUilbl KOHCEpBAaTUBHBIE U
HEKOHCEPBATUBHBIE. 3aKOH COXPAaHEHMsI UMITyJIbca. YIPYTHi U HEYNPYTUH, LIEHTPaIbHbBIN U
HEIIEHTpaJIbHBIN yap mapoB. PeakTMBHOE JBH)KEHUE.

7. Dueprus u padorta. Mexannueckas pabota u sHeprus. Pabora cumsl ynpyroctu. Pa6ora cuibl
TsokecTH. Pabora, coBepiiaemas mnpu TopMokeHuHu. [lons mMoOTeHUMadbHBIE U HE
noTeHuuanbHble. [loTeHnnanbpHas, KUHeTH4YeCKas ¥ IOJIHAs MEXaHUUYECKask SHEPIUM CUCTEMBI
TeI.

8. OcCHOBHBIE TMOHATHUS BpAIIATEIBHOTO JBMKEHHSA (aOCOJIIOTHO TBEPJAOE TENIO0, LEHTP Macc
(MHEPIMH), YTII0Basi CKOPOCTh, YTIIOBOE YCKOPEHHE, MOMEHT CHUJTbI, MOMEHT WHEPITUH ).

9. Kunernueckas sHeprus Bpamiaromerocs tena. MomeHT uaepuund. MomeHT cuiibl. OCHOBHOE
YpaBHEHHUE AUHAMUKH BpaIlaTEIbHOTO ABUKEHUS TBEPAOTO TeEIA.

10. 3akoH coxpaHEHHST MOMEHTAa KOJMYECTBA JBIKCHHA  (MMITyJabca). AHAJIOTHS MEXIy
BEJIMYMHAMU, XaPAKTEPU3YIOIIUMH MOCTYATEIbHOE U BPAILATEIbHOE JIBHXKCHHUS.

11. TlonsaTue naBiaeHUs B KUIAKOCTAX U razax. 3akoH [lackans. ['mapocraTuueckoe ypaBHEHUE U
CJEICTBUS U3 HETO. ApXUMeE0Ba CUIIA.

12. Ismxenue xunkoctu. Teopema bepHysum u ciieIcTBUS U3 Hee.

13. [IBmxenue Bsi3koi sxxuakocTu. [IpumeHenne 3akona bepHyiu 1 3akoHa cCOXpaHEHUSI MOMEHTA
KOJIMYECTBA ABMKEHUS K cTallMoHapHOMY MOToKy. Dopmyna Crokca. YpaBuenue [lyazeitns.

14. Onpenenenue KoyeOATENbHOTO JBMXKEHHUS. YCIOBUS BO3HMKHOBEHHUS KOIEOATENbHOTO
JIBUKECHMUSL.

15. ludpdepenunansHoe ypaBHEHHE CBOOOIHBIX KoJeOaHUN. XapaKTEpPUCTUKUA TapMOHUYECKUX
KOJIeOaHUH.

16. CBoOonHbIe, 3aTyXalolMe M BBIHYXJCHHbIE KoJeOaHMs. YCIOBUS BO3HUKHOBEHHS H
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ypaBHEHHSI, ONUCHIBAIOIINE ATU BUBI KOJICOAHUH.

BonnoBoe nsuxenue. Onpenenenue BojaHbl. OOpa3oBaHKe NONEPEUHBIX U MTPOJOIBHBIX BOJH.
XapaKTepHCTUKA BOJIHOBOI'O IBM)KEHUS. Y paBHEHHE Oeryieit BoyiHbl. [TapamMeTpbl BOJHOBOTO
JIBUKECHHUS.

Nutepdepenus u qudpakuus BoiH. [IposiBienne 3THX sSBICHUH B IPUPOJIE.

DJIEMEHTHI aKyCTHKU. 3BYK. [ pOMKOCTh M HHTEHCUBHOCTD 3BYKa. [loHsATHE 00 yIbTpa3ByKe.

MOJIEKYJIAPHASA ®U3UKA 1 OCHOBbI TEPMOIUHAMUKH

OCHOBHBIE TOJIOKEHHSI MOJIEKYIISIPHO-KHHETHYEeCKOW Teopun. OnbITHRIE (AKThI, JEKaIUe B
ocHoBe MKT. [loHsATHE MAEATBHOIO ra3a. XapakTepUCTUKHU UAEATbHOIO rasa.

OCHOBHOE ypaBHEHHE KHHETUYECKOW TeOprH ra3oB. OCHOBHBIEC Ia30BbIE 3aKOHBI. Y paBHEHUE
COCTOSIHUS HJICAJIBHOTO Ta3a. YHUBEpCaJIbHAs ra30Basi MOCTOSIHHASA U €€ (PU3NYECKUN CMBICIL.
CBs3b TeMIepaTypbl C dHEpruell MOJICKYJSIpHOTO JBIKeHus. JlmrHa cBoOOAHOTO mMpobera
MoJIeKyI. TennonpoBoAHOCTh Ta30B.

[lepBoe Ha4asI0 TEPMOJANHAMHUKHU.

Pacuer paboThl raza mpu wu3omporeccax. TerioeMKocTh ra3oB. AnMabaTHBIA mpoliecc.
VYpasuenue Ilyaccona.

Bropoe Hauano repmoguaaMuku. [ToHsTHE 00 SHTPOIHH.

uxn Kapno u ero KITJ.

TepMoanHaMHUECKOE ONpEEICHUE TEMIIEPATYPHI.

OTKIIOHEHUE peanbHBIX ra30B OT 3aKOHOB MJICAJIBHOIO rasza. YpaBHeHue Ban-nep-Baanbca.
N3oTepma peanbHOrO rasa.

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

METO/Ibl €€ U3MEPEHUSI.
CrtpoeHne u cBOWCTBA KHUIKOCTH. TENI0eMKOCTD )KUIKOCTEM.

SIBneHME TOBEPXHOCTHOTO HATSDKEHUA. SIBIE€HUS CMauyMBaHMsT M HE CMaduBaHUs.
KanunnsipHble sBieHus.

CtpyKTypa KpUCTaNINYECKUX U aMOpP(HBIX Tesl. PU3NYECKUE CBOWCTBA KPUCTAIIIIOB.
Hedopmarus TBepAbIX Tell. TemI0eMKOCTh TBEPIbIX TE.

Hwnarpamma coctosinuid. TpoiiHasg To4ka.

SJIEKTPOAUHAMMUKA

OcHOBHbIE NOHATHS 3JIEKTpOCTaTUKU. B3anuMopeiicTBre 3apsa10B. 3aKOH KyJIOHA.
DIEeKTPOCTATUYECKOE TMOJ€ W €ero  XapakTepucTuku. [IpuwHIMO  cynepno3uiuu
3JEKTPOCTaTHUECKUX moJjield. OTHOPOAHOE M HEOJHOPOJHOE 3IIEKTPOCTATUYECKOE IIOJIE.
DnexkTpoeMKocTh. KoHeHCaTOphl. DHEPTHsl SJIEKTPUUECKOTO MO TUIOCKOTO KOHACHCATOopa.
[ToTtox BekTopa wunayknuu. Teopema Octporpaackoro-I'aycca. I[IpumeHneHue TteopemMbl
Octporpaackoro-I'aycca.

DneKTpuyeckuii TOKk. OCHOBHBIE JIEMEHTBI U XapaKTEPUCTUKHU JICKTPUUECKUX LICTICH.

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

PaszBerBnennrie anekTpuueckue enu. [pasmio Kupxroda.

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

Merasisl, NOJYIPOBOAHUKH U JUAIEKTPUKU C TOUKH 3PEHUS 30HHOM TEOPUU IPOBOAUMOCTH.
[Ipupona sneKTpUYECKOro TOKa B MeTauiax. 3akoH OMa C TOYKM 3PEHHS 3JIEKTPOHHOU
TEOPHH.

[Ipupona oayexTpuueckoro TokKa B  MNOJYynpoBOgHMKaX. KoOHTakTHbIE SBICHUS B
MOJIYITPOBOJIHUKAX.

Hcnonk3oBanue MOTYNPOBOJHUKOBBIX TIPHUOOPOB B JIEKTPOHHBIX YCTPOUCTBAX.

[Ipupona »NEKTPUYECKOTO TOKAa B BakKyyMme. JSIBiI€HHE TEPMOIJIEKTPOHHOM HMHUCCHHU.
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JlamMnoBBI# U0, TPUOA. DIIEKTPOHHO-TTy4eBas TpyOKa.

[Ipupona snexTprueckoro Toka B razax. HecamocTosTeNnbHbIN 1 CaMOCTOSATENbHBIN ra30BbIe
paspsaasl. [IpuMeHeHne 3IeKTpUYECKON HCKpBI, IyTd, TICHOIIEro pas3psnaa. YCTpOMCTBO H
MIPUHIINI JEHCTBUS 3JIEKTPHUUECKOro GuibTpa

[Ipupona 3JIEKTPUYECKOrO TOKA B KUAKOCTAX. MeXaHU3M 3JIEKTPUYECKOW JUCCOLMALUU.
3akoHbI AeKTponu3a. [Ipumenenne 35exkTponnsa.

OmnsIT Opcrena. BzanmonelicTBre napauienbHbIX TOKOB. XapaKTEPUCTUKNA MarHUTHOTO TIOJISL.
3axkoHn buo—Caapa-Jlamnaca.

CrnencTBusi U3 OCHOBHOT'O 3aKOHA AJIEKTPOMAarHeTu3Ma. BUTOK ¢ TOKOM B MarHUTHOM IOJIE.
Cuna Amrnepa. [IpuHIUI paGoThl AJEKTPOABUTATEIS.

I'mnoreza Ammnepa. MarHuTHele cBolicTBa BellecTBa. /lnamMarHeTMkH, NapaMarHeTUKU H
dbeppomarnetuku. [TocTostHHBIE MATHUTHI. MarHUTHOE TOJI€ 3€MJTH.

OnbiTel @apanes. 3aKOH ANEKTPOMAarHUTHOW HHAYKINH.

BeinyxneHnbsle  dnmekTpuueckue — koneOaHus.  [lepeMeHHBI  TOK.  XapaKTEPUCTUKH
IepeMeHHOro Toka. MiMnenanc. AKTUBHOE M pEaKTUBHOE COIIPOTUBIICHHUS.

SBnenue caMOMHAYKIMU. THAYKTUBHOCTE. DHEPIUsl MAarHUTHOTO MOJISl KOHTYpPa C TOKOM.
3akoH OMa 1Sl TOCJIeJ0BATENbHOM LIENU IEPEMEHHOr0 TOKa. Pe30HaHC HanpsKeHMs.
Tpanchopmarop u ero npakTHYECKOE HCIIOJIb30BAHHUE.

KonebaTenbHbIil KOHTYp U ero xapakTepucTiki. @opmyna ToMcoHa.

AHTEHHa. DJIEKTPOMAarHUTHbIE BOJIHBI U MX cBOMCTBA. [IpuHIun paagunocss3u. Pagnonokanus.

I'EOMETPUYECKAS, BOJIHOBASI U KBAHTOBAS OIITUKA

3akoH ocBenieHHOCTH. PoTomeTpusa. CBETOBbIE €IMHUIIBI U3MEPEHUSL.

I'eomerpuueckass onrtuka. 3aKoH HPSIMOJMHEHHOrO PpaclHpoCTpaHEHMs CBETa. 3aKOH
OTpa)XKeHUs U MPEJIOMIICHUS CBETA. SIBJIEHUE TIOJTHOTO OTPAaKEHUSI CBETA U €r0 IPUMEHEHUE B
HEKOTOPBIX ONTHYECKUX MPUOOpax.

[TocTpoenue m3o0pakeHus: B 3epkanax W B juH3ax. Dopmyna nauH3bl. OnTHUEcKas cuia
JIMH3BI.

Korepentnsie ucrounuku ceta. OmbiT IOnra. bunpusma ®penens. Konbma HeroToHa.
Wntepdepeniys B TOHKUX MJIeHKaX. [IpocBeTieHne OnTHKH.

CymHocTts nudpaknum cBeta. JudpakinpoHHas KapTHHA W YCIOBHS €€ BO3HUKHOBCHHS.
JudpakimoHHas pemieTka U ee XapaKTepUCTHKY.

EcrecTBeHHBIli M MONAPU30BaHHBIA cBeT. llomepedHbIl XapakTep CBETOBOM BOJIHBI.
Ilonspuzatop. Anamuzatop. 3akoH Mamoca. Ilonsgpusanuss npu OTpakeHHU. 3aKOH
bprocrepa.

Hucnepcusi ceera. HopmanbHasg u aHOManbHas aucnepcus. J(MCIIEPCUOHHBIM CIIEKTP.
CpaBHeHHE TUCHEPCUOHHOIO CIEKTpa ¢ IU(PaKIUOHHBIM CIEKTpoM. CIEKTPOMETPBl U UX
HCII0JIb30BaHHUE.

XapakTepUCTUKU TerIoBoro uanydeHus. [lonstue abcomoTHo yepHOro Ttena. OObsicHEHUE
XapakTepa TemIoBoro unydenus. 3akonsl Ctedana-bonbpiimana u Buna.

I'nnoresa [Inanka. KBaHT cBera.

OmnpiTel CTosNeToBa. 3akoHbl hoTodddexTa. Popmyna DHHIITEHHA.

M3mepenne ckopoctu certa. [loctynarel CTO. CnenctBusa uz noctyinatoB CTO. DneMeHThI
PEIATUBUCTCKON MEXaHUKH.

ATOMHASA ®U3NKA U PUSUKA DJIEMEHTAPHBIX YACTHUIL

Crpoenue artoma. OmbiT Pesepdopaa. Iloctymarer bopa. CtpoeHue atoma BOaOpoja.
Oo0mbsicaenne cniekTpa Bogopoaa. TpyaHoctu Teopun bopa. BoaHOBBIE CBOICTBA AIEKTPOHOB.
CtpoeHue 31eKTpOHHONH 000J0YKM CIOXKHBIX aTOMOB. [lepuoanueckas cucrema 371€MEHTOB
Menpneneesa. [puanun Ilaymu.

EctectBenHas paanoakTUBHOCTh. Bubl paaroakTUBHOIO pacmaja. 3aKOH paJu0aKTHBHOTO



pacnaza. Ilepuon nonypacnana.

4. SlnepHble peakiUH. DHEPreTUYECKUN BBIXOJ SIEPHBIX peakuuid. JleneHue TsHKeNmbIX sep.
Cunre3 nerkux sjep. Mcnonb3oBaHue iA€pHONU SHEPTHUH.

5. DneMeHTapHbIe YacTUIlbl. AHTHYAaCcTUIIB. AHHUTIISIINSA. OO0BsicHeHHe O6eTa- pacnaja.

6. Ilpumepbl u CBOICTBAa OSIEMEHTAPHBIX YACTUIl. BuIbI B3aUMOJICUCTBUS  MEXKIY
3JIEMEHTapHBIMU YaCTUIIAMM.

Bonpocsl K 3Kkcnpecc-KOIIOKBUYMY

Beenenue
. UTo Ha3bIBaIOT GU3NIECKON BETUINHON?
. Uem xapaktepusyercs puznueckas BemmunHa?
. [lepeuncauTh CUMBOJIBI OCHOBHBIX (DM3UYECKUX BEITMUUH.
. UTo Ha3bIBAIOT M3UYECKUM 3aKOHOM?
. Kak 3aymaercs 06macth NpUMEHUMOCTH (PU3UUECKOTO 3aKOHA?
. Kaxue 3akoHb! (hr3MKu Ha3bIBAIOT PyHAAMEHTATBHBIMU?
. UTto Ha3bIBaIOT GU3NIECKON MOIETIHIO?
. Kakue 3akoHOMepHOCTH HA3bIBAIOT SMIUPUUECKUMU ?
. Kakue siBneHus Ha3pIBalOT MaKpOCKONIMYECKUMU? MUKpPOCKONMYECKUMU ?
10.Kak onpenensiercs COCTOSTHUE (GU3HUESCKOU CUCTEMBI?
11.Kak onucaTh M3MEHEHHE COCTOSTHUSL CUCTEMBI?

O 001N DN K W~

KunemaTnueckue npeacraBjieHUs MeXaHUKH
12.Kakue nBH>KEHUSI Ha3bIBAIOT HEPEISATUBUCTCKUMU? PensiTuBUCTCKUMU ?
13 B uem 3axmtodaercs QyHIaMEHTaIbHOCTh 3HAUEHHS CKOPOCTHU CBETA B BaKyyMe?
14. Koraa u moyemMy HapymaeTcs 3BKIUA0BOCTh MUPOBOTO IPOCTpaHCTBA?
15.Kakue nBmkeHUsT Ha3bIBAIOT KBAHTOBBIMHU?
16.YTo Ha3bIBaIOT cUCTEMOM oTcYeTa?
17.Kakoe Teyo Ha3bpIBalOT CBOOOIHBIM?
18.ITpuHuun unepuun I'anunes.
19.IlpuMepsl HHEPLIUATBHBIX CUCTEM OTCUETA.
20.ITpuyuHBl OTKIIOHEHHS] OT MHEPIUATBHOCTH (B CHCTEMaX OTCUYETa ¢ KOOPAMHATHBIMH

OCSIMH, KECTKO CBSI3aHHBIMH C 3eMJIeH ).
21.ITpuHLIKII OTHOCUTEIBHOCTH.
22.0061acTh MPUMEHUMOCTH IPUHIIATIA OTHOCUTEIHLHOCTH.
23.B 4em 3aKiIro4aeTcs HHBAPUAHTHOCTh (PU3NYECKUX 3aKOHOB?
24 Kakumu npeoOpazoBaHusiMU MOKHO noayuuTh MCO otHocutensHO ucxognon UCO?
25.Yto Ha3bIBAIOT MAaTEPHATLHOW TOUKOHN (YacTurieit)?
26.Yto naszsiBator ATT?
27.YTo 3HAUUT ONKUCATH ABMKEHUE (PUZUUECKON CUCTEMBI?
28.YUT0 HA3BIBAIOT YHUCIIOM CTEIEHEH CBOOO b (PU3UUECKONU CHUCTEMBI?
29.Kak onucaTp 10JIO)KEHUE YaCTULIBl B IIPOCTPAHCTBE?
30.Yemy paBHO uncio cTeneHeit cBo6o s yactuipl? ATT?
31.3aKk0H ABUIKEHUSA YACTHUILIEL.
32.YT0 Ha3bIBAKOT TPACKTOPUEH YaCTHUIIbI?
33.Yr10 Ha3bIBAIOT MEPEMEILICHUEM YACTULIBI?
34 Kak onpenenuTs NOBOPOT YACTULIBI OTHOCUTEIBHO OCU?
35.YT0 Ha3bIBAIOT YIVIOBBIM N€pEMEIIEHUEM?
36.UT0 Ha3bIBAIOT CKOPOCTHIO YACTHUILIBI?
37.Kakas cKkopoCTh Ha3bIBA€TCS CEKTOPHOM?
38.CBsI3b CEKTOPHOM CKOPOCTHU € JIMHEWHOM.
39.YT0 xapakTepu3yeT U3MEHEHNE HAIPaBIEHUS YIJIOBOTO MEpEMELICHUS?
40.ITonsiTe yrioBOil CKOPOCTH.
41.CBs13b TMHEWHON U YTJIOBOM CKOPOCTEM.



42 IlonsTue yCcKOpeHusl.

43.Kakoe yCKOpeHHe Ha3bIBAIOT TaHreHIMaabHbIM? HopManbHbIM?

44.B 4yeM cCMbICT pa3lelieHus YCKOPEHHS Ha HOPMAJIbHYI0 U TaHTCHIMAIbHYIO
KOMIIOHEHTHI?

45 Ilonatue yrioBoro yCKOpeHwus.

46.1IpeodpazoBanus ["anumest.

47.CnenctBus npeodbpazoBanuii ['anues.

48.B yeM OrpaHMYEHHOCTh TaJUIEEBCKUX IPEACTABICHUN O CBOMCTBaxX MPOCTPAHCTBA H
BpeMEHU?

49.IToctynat DUHIITEHHA.

50.Kakoe BpeMst Ha3bIBaIOT COOCTBEHHBIM?

51.2¢dexT mopeHeBa COKpaIeHus! ITHHBI.

52 .Ilpunuun cootBeTcTBUs bopa.

53.Ilpeo6pazoBanus JlopeHria.

54.CnenctBus npeodbpazosanwii JlopeHa.

JAuHaMuyeckue NPUHIUNBI MEXaHUKH

55.Kak onpeeuTh COCTOSHUE YACTHUIII B KJIACCUYECKON (U3UKE? CUCTEMBI YaCTHIL?

56.YpaBHEHUs IBUKEHUS KIACCUUECKON MEXAHUKHU.

57.YcnoBue onpeAeneHus OOIIeTO pELIeHUs YpPaBHEHHUS JBUKCHHUS KIACCHUYECKOU
MEXaHHKH.

58.9¢ddexT 3ana3apBaHus B3aUMOICHCTBHIA.

59.Kakas cucreMa 4yacTull Ha3bIBAETCS U30JUPOBAHHON?

60.YT0 Ha3bIBAIOT UMIYJIBCOM YaCTULIBI?

61.3aK0H COXpaHEHUSI UMITYJIbCA.

62.YT0 Ha3BIBAIOT CHIIOH, ICHCTBYIOINICH HA YACTHUILY?

63.3aK0H NapHOCTH B3aUMOJECHCTBUS.

64.YT0 Ha3BIBAIOT LICHTPOM Macc (MHEPIUH)?

65.3aKOH COXpaHEHHUs LIEHTpa Macc.

66.3aKOH aIUTUBHOCTH MAaCCHI.

67.IMnynibC peNsiTUBUCTKOMN YaCTULIBI.

68.Bubl hyHIaMEHTAIBHBIX B3aUMOICHCTBHIA.

69.Kakue B3aUMOJECHCTBUA Ha3bIBAIOT: rPaBUTAIMOHHBIMU? CmnabpiMu?
DnekTpoMarHuTHEIMHU? CUITBHBIMA?

70.3aKOH BCEMUPHOI'O TATOTEHUS.

71.IIpyuHIMI S5KBUBAJIEHTHOCTH.

72.3akoH Kynona.

73.Cuna Jlopenna.

74.3akoH I'yka.

75.KOHTaKTHBIE CUIIBI.

76.11pupona Topmossiiero 3 dexra.

77.3akon Kynona — AMOHTOHa.

78.IloHATHEe MEXaHUYECKOU pabOTHI.

79.YT0 Ha3bIBAIOT MPOLECCOM?

80.Kakue cuibl Ha3bIBAIOT NOTEHIIMAIBHBIMU?

81.IloHsATHE MOTEHIMAILHOW SHEPTUH.

82.Kakue cuibl 3aBUCAT OT KOOpAMHAT YacThL?

83.Kakue cuiibl Ha3bIBAKOT KYJIOHOBCKUMHU?

84.Kakue cuibl Ha3pIBalOT LIEHTPAJIbHBIMU?

3aKoHBI COXpaHEHUS

85.IIpocTpaHcTBEHHO-BpEMEHHBIE TPe0OPa30BaHus (PyHIaMEHTAIBHONH CUMMETPHUH.

86.CoOTBETCTBME 3aKOHOB COXpaHEHUS (U3MUECKHX BEJIMYMH MPEoOpPa30BaAHUAM
(dhyHIaMEHTATBbHON CUMMETPHH.

87.3aKOH COXpaHECHUS UMITYJIbCA.

88.3aK0H COXpaHEHUs PHEPTUHU.



89.YpaBnenus ['amuibToOHA.
90.®u3nueckuil cMbICI ypaBHEHMM ['aMuiIbTOHA.
91.OHeprus cBOOOAHON PEIATUBUCTCKOM YACTHIIBI.
92.2Heprust HEPEISITUBUCTCKONW CBOOOTHON YaCTHIIHI.
93.2Heprusi MOKOs YaCTUIIBIL.
94 Kunetnueckasi 3HEPIrusi PeJISITABUCTCKON YaCTHUIIBI.
95.KunHeTtnueckasi SHEPrusi HEPENATUBUCTCKON YaCTHULIBI.
96.OHeprus pelATUBUCTCKON YaCTUIIBI BO BHELIHEM ITOJIE.
97.2Heprusi HEPEISITUBUCTCKOM YAaCTHUIIBI BO BHEIITHEM TTOJIE.
98.Kakoe nBmxeHue Ha3bBalOT GUHUTHBIM? HPUHUTHBIM?
99.IloTeHnuanbpHas siMa.
100.Iedext macc.
101.MoMeHT uMIyIbCca YaCTHIIBI.
102.3ak0H coXpaHEHUS] UMITYJIbCa B KJJACCHUECKOM MEXaHUKE.
103.CoOCTBEHHBINI MOMEHT UMITYJIBCA.
HexoTopsble npuMeHeHNs 3aKOHOB MEXaHUKHU

104.Cuna Jlopenua.
105.3agaya aByX Tein
106.YTo Ha3bIBAIOT MPUBEICHHON MacCON?
107.Cucrema 1nieHTpa Macc.
108.Bropoii 3akon Kemnnepa.
109.Kakoii nporiecc Ha3bIBaIOT CTOJKHOBEHUEM ?
110.Yopyrue u Heynpyrue CTOJIKHOBEHHUSI.
111.Yt0 Ha3bIBalOT TOPOTOM peaKIun?
112.Kakoe CTOIKHOBEHHE HA3BIBAIOT SHAOTEPMUUYECKUM?
113.Kakoe cTONKHOBEHHE Ha3bIBAIOT HK30TEPMUUYECKUM?
114.YpaBuenue Memiepckoro.
115.®opmyna [luonkoBckoro.

JAuHaMuKa TBepAoOro rejaa
116.YpaBHenue asuxenus uentpa macc ATT.
117.Kak onpenenuts cuity, AeiictByromryto Ha ATT?
118.Ut0 Ha3bIBAalOT MOMEHTOM WHEPIIMH TeJa OTHOCUTEIHHO JAHHON OCH.
119.Yemy paBHa kunetuueckas 3aeprust ATT?
120.Teopema llteiinepa.
121.0cHOBHOE ypaBHEHUE AUHAMUKH BpallaTeIbHOTO JIBUKEHUSI.
122.YT10 Ha3bIBatOT MTHOBEHHOM OChIO BpalleHUs ?
123.YTo Ha3bIBaIOT CBOOOHOM OCBIO BpaIEeHHUs?
124.YT1o Ha3bIBAIOT IIaBHBIMHU OCSIMHU UHEPLUU?
125.YT1o Takoe rupockon?
126.Yto Ha3bIBaIOT Npeueccuei?

OcHOBHBIE 3JIEMEHThI TEOPUHU YIIPYTOCTH
127.Kaxkas nedopmarust Ha3pIBaeTCs yIPYroi? HEympyroi?
128.Yt0 Ha3bIBAIOT HANPSHKEHUEM?
129.YUt0 Ha3bIBaIOT OTHOCUTENBHOU Aeopmarueii?
130.3akon I'yka.

140.B uem 3akimtouaercs pusnueckuii cMpica moayis FOura?
141.Kakoe siBneHHe Ha3bIBAETCSI TUCTEPEIUCOM?
142.0cHoBHBIE BU/IBI Ie(OpMAITHA.
143.Yemy paBHa 3HEprus aehopmaiuu’?
144.Yto xapakrepusyeT BEKTOp YMoBa?
JIBH:KeHMe B HEMHEPIHAJbHBIX cucTemMax orcuera (HUCO)
145.Yemy paBHa cuia MHEpLUUU?
146.Kak onpenenuts cuty Kopuonuca?
147.3anucats 3akonbl coxpanenus B HUCO.



I'paBuTanmonnoe moJie
148.Kakoe nose Ha3bIBatOT rPaBUTALMOHHBIM?
149.J1atb onpeaesieHre HANPSX)KEHHOCTH OIS TATOTEHHUSL.
150.YTo Ha3bIBAIOT CUIIOBOM JINHUEW?
151.Yto Ha3bpIBatOT NOTOKOM BEKTOpA HANPSKEHHOCTHU?
152.YT10 Ha3BIBAIOT IIOTEHIIHAJIOM 10117
153.0npenenut cBI3b MEXKAy NOTEHIIMAIOM U HANPSY)KEHHOCTHIO IPAaBUTALMOHHOTO MOJISI.
154. Teopema Octporpaackoro-I'aycca.
Kone0anus n BOJTHBI
155.Yt0 Ha3bIBalOT OTHOMEPHBIM KJIACCUYECKUM TaPMOHUYECKUM OCIUIIISTOPOM?
156.3anucaTh ypaBHeHHE OCIIILTSITOPA B MU hepeHITnaIbHOM BUIE.
157.3anucaTth ypaBHEHHUE BOJIHBI.
158.YTo Ha3bIBAIOT 3BYKOBOI BOJIHOM (3BYKOM)?
159.Yto Ha3bIBaIOT CUIION (MHTEHCHBHOCTHIO) 3BYyKa?
160.Yto Ha3bpIBatOT 3BYKOBBIM (aKyCTUUYECKHUM) J1aBJIEHUEM ?
161.Yto Ha3piBatoT TeMOpOM?
162.B uem 3akimtouaeTcs OnHaypaibHbIH 3P herT?
163.Yt0 Ha3bIBAIOT aKyCTHUYECKOM KaBUTAIIUEH ?
I'mapoaunamuka
164.Kakoe TeueHne )KUIKOCTH HA3bIBAIOT JIAMHUHAPHBIM? TypOyJIEHTHBIM?
165.Teopema HEPA3PBHIBHOCTH CTPYH.
166.YpaBaenue bepnymiu.
167 . imnynbce cTpyu.
168.®opmyna Toppuyenin
169.lunamudeckas BI3KOCTh
170.KunemaTtnueckas BI3KOCTb
171.YpaBuenue Ilyaszeiins
172.3axon I'arena-Ilyaseins
173.Yr10 Ha3wpIBarOT 4ucIOM PeliHombaca.
174.9¢dpext Marnyca

MeToauyeckue peKOMeHAALNHU 110 U3YYEHUIO TeM:
Pa3nea 1 «BBenenune»

Llenv usyuenun: oenadenue cmyoeHmamu CUCmemMoll 3HaHuIl 00 00uux uzuueckux
NOHAMUAX.

H3yyue oannstii pazoen cmyoeHm 00axHceH:

- 3Hamb: oOwWuUe pu3uiecKue NOHAMUA: ONbLM, USMEPEHUsl, GeIUYUHbL, 3aKOHbL, 001ACb
NPUMEHUMOCIU 3AKOHO8, MOOeIU, SMIUpUYecKUe 3aKOHOMEPHOCMU, OeCKOHeYyHO Oonbuias U
Manas GenuduHvl, MAKpo- U MUKDPOSABLEHUS, COCMOSIHUE CUCTNeMbl U U3MEHEeHUe COCMOSIHUS
cucmemvl, YpPAGHeHUs OBUICEHUSL,

- YMemb: onepuposams nepeyucieHHbiMU @bluie NOHAMUIMU U MOOETIAMU MEXAHUKU,

- 871A0eMb:HA3BAHHBIM 6blUe NOHAMULHBIM ANNApPamom Qu3u4ecKux 3HaHuu npu
nocneoyrouem 0c80eHUU pazoesos Kypca « MexaHukay.

Ilpu usyuenuu pazoena 1 neooxooumo:

- CaMOCTOSITEJIbHO M3YYHUTh M 3aKOHCIIEKTUPOBATh Y4YeOHBIN MaTepuain paszfena

«Benenuey, pa3MeILIEHHBIN HA TOPTAJIE.

Ocoboe snumanue oopamums Ha:

— HeobxX00UMOCmsb N0O20MOBKU K IKCNPECC-KONLOKEUYMY.

Jlna camokonmpona no pazoeiy HeodxXo0umo omeemums Ha ciedyioujue 60nPochl:

Bonpocsl K 3Kkcnpecc-KONIOKBUYMY

1. Yto Ha3bIBAOT (PU3HUECKON BEIIMUNHOMN?

2. Yem xapakrepusyetcs pusnueckasi BeIuuuHa?

Yro Takoe pa3MepHOCTh GU3UIECKON BEIIMUNHBI?
Kak o603HavaeTcst pa3MepHOCTB?



3. [lepeuncnuth CUMBOIIBI OCHOBHBIX (PH3NYECKUX BETUYHH.

4. Yro Ha3bpIBAIOT PU3NYECKUM 3aKOHOM?

5. Kak 3amaercs 061acTh MPUMEHUMOCTH (PU3NYECKOTO 3aKOHA?

6. Kaxue 3akoHbI (P3HKH HA3bIBAIOT PyHAAMEHTAIbHBIMU?

7. Yrto Ha3wiBalOT (pusudeckoi Mmonenbio? [IpuBeauTe npumMepsl PU3NIECKUX MOICIICH.
8. Kakue 3akOHOMEpPHOCTH HA3bIBAIOT AIMIIUPUYECKUMHU?

9. Kakue siBjieHUS! HA3bIBAIOT MaKPOCKONMUUECKUMU? MUKPOCKOITUYECKUMHU?

10.Kax onpenensiercs COCTOSTHUE (PU3HUECKOU CUCTEMBI?

11.Kak onucaTh U3BMEHEHUE COCTOSIHUS CUCTEMBbI?

Pasznen 2 «Kunemamuueckue npeocmagieHus MexaHuKu

Ilens uszyuenusa: oenadenue cmyoeHmamu CUCmMeMoll 3HAHUTL N0 KUHeMamuKe.

H3yuue oannstii pazoen cmyoenm 001x4cen:

- 3Hamb: npuxyun unepyuu I anunes, NPUHYUN OMHOCUMETLHOCMU, O02PAHUYEHHOCHb
2anUNee8CKUX NpeoCmaesieHull 0  CBOUCMBAX NPOCMPAHCMEA U  BPEeMEHU;  Cle0CmBUs
npeobpazosanuti I anunes u ciedcmsus npeoopasosanuii Jlopenya;

- yMemp: onepuposamv NOHAMUAMU OAHHO20 pa30end U 6bINOIHAMbL NPeodpa308aHuUs
T'anunes, npeobpazosarnus Jlopenya,

- 61a0emb: NOHAMUUHBLIM ANNApamom (NpocmpaHcmeo, 6pemsl, O8UMCeHue, cucmema
omcuema, UCO, c60600Hble mena, abcoomHuo meepooe meno, cmeneHu c60000bl, MPAeKMopus,
CKOPOCMb, YCKOpEHUe, MAmepuaibHas moyuKka),

Ilpu u3zyuenuu pazoena 2 neo6xooumo:

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

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

- CaMOCTOSITEILHO ~ U3YYUTh W  3aKOHCICKTUPOBAaTh  YYEOHBI  MaTepuall,

pa3MelnieHHbIi Ha nmopTane no Teme: «lIpeodbpazosanus Jlopenma. [loctynat nocrostHCTBa

ckopoctu cBeTa. CrnenctBust mpeodpazoBanuii JlopeHmay.

Ocoboe enumanue oopamums na:

— HeobXo0UMocmb NOO20MOBKU K IKCNPECC-KOJIOKEUY MY,

—npuU N0O20MOBKe K CeMUHAPCKOMY 3aHAmuUuio no meme. « O2panuyeHHoCmy 2anu1eescKux

npedcmasneHull o0 ceoticmeax npocmparcmea u epemenu. llpeoopazosanus Jlopenya.

Ilocmynam nocmosancmea ckopocmu ceema. Creocmeusi npeobpasoearutl Jlopenyayy

O3HAKOMUMBCS C Y4eOHbIMU MAMePUaIamu, pazmeuweHHbiMU Ha nopmaie.

Jna camoxonmpona no pazoeny Heo0X00uMo omeemums Ha c1edylouiue 60nPoCcl:
Bonpocul k 3xcnpecc-konnokeuymy
12. Kakue aBrKeHUsT Ha3bIBAIOT HEPEIATUBUCTCKUMH? PenaTuBUCTCKUMHI ?
13. B uem 3aximrouaercs (yHIaMEHTAIBHOCTh 3HAUCHHUSI CKOPOCTHU CBETA B BaKyyme?
14. Korna 1 mouemy HapyiaeTcsi 3BKJIHI0BOCTh MUPOBOTO POCTPAaHCTBA?
15. Kakue aBux’eHUs1 Ha3bIBAlOT KBAHTOBBIMU?
16. Yto Ha3bpIBAIOT CUCTEMON OTCYETA?
17. Kakoe Teno Ha3bpIBalOT CBOOOTHBIM?
18. IIpuniun naepunu ["anumnes.
19. Ilpumeps! MHEpLUATIBHBIX CUCTEM OTCYETA.
20. IIpyyuHBl OTKJIOHEHUS OT MHEPIHAIBLHOCTU (B CHCTEMax OTCUeTa C KOOPAMHATHBIMH
OCSIMH, J)KECTKO CBSI3aHHBIMU C 3eMJIei).
21. IlpuHIUIT OTHOCUTEIBLHOCTH.
22. O6sacTh IPUMEHUMOCTH NMPUHLIUIIA OTHOCUTEIBHOCTH.
23. B ueM 3akir04aeTcsi MHBAPUAHTHOCTh (PU3UYECKUX 3aKOHOB?
24. Kaxumu nipeodpazoBaHusiMu MOKHO 1onydutb MCO otHocuTenbHO ncxoanoit UCO?
25. Yto Ha3pIBAIOT MaTEPHAIBHON TOUKOM (YacTHIIEH)?
26. Yro nazpiBaror ATT?
27. YTo 3HaYUT ONMKCaTh ABMKCHUE (PU3HUESCKON CHCTEMBI?
28. UTo HA3BIBAIOT YHCIIOM CTEIEHEH CBOOOIbI (PH3UIECKON CUCTEMBI?



29. Kak onucaTh NOJI0)KEHHE YAaCTULIBI B MIPOCTPAHCTBE?

30. YUemy paBHO 4HUCIIO cTeNeHe cB00oabI yacTuIbl? ATT?

31. 3akoH ABUKEHUSA YACTHUIIEI.

32. YTo Ha3bIBAIOT TPACKTOPUEN YaCTHIIBI?

33. Yro Ha3bIBAIOT MEPEMEILIEHUEM YACTHUIIbI?

34. Kak onpeneautb NOBOPOT YaCTULIBI OTHOCUTEIBLHO OCHU?

35. Uto Ha3bIBaIOT YIJIOBBIM NIEpEMEIIEHUEM ?

36. UTo Ha3bIBAlOT CKOPOCTHIO YACTHUILIbI?

37. Kakasi CKOpOCTbh Ha3bIBA€TCsI CEKTOPHOM?

38. CBA3b CEKTOPHOI CKOPOCTH C JTUHEUHOM.

39. Uro xapakrepu3yeT U3MEHEHHUE HANPABIEHUS YIJIOBOTO NEPEMEIIECHNSA?

40. ITonsiTue yrioBoil CKOPOCTH.

41. Cs13b TMHENWHO U YIII0BON CKOPOCTEN.

42. IloHsiTHE YCKOPEHHUSI.

43. Kakoe yckopeHue Ha3bIBalOT TaHTeHIMaIbHbIM? HopMmanbHBIM?

44. B dyeM cCMBICHT pa3ieiieHUsT YCKOPEHHUS Ha HOPMAJIbHYI0 M TaHIE€HIMAIbHYIO
KOMITOHEHTHI?

45. IloHsiTHE YIIIOBOTO YCKOPEHUS.

46. IlpeobpazoBanus ["amues.

47. CnenctBus mpeodpa3oBanuii [ anmes.

48. B ueM OrpaHM4YE€HHOCTb TaJWIEEBCKUX IPEACTABICHUI O CBOMCTBAX MPOCTPAHCTBA U
BpeMeHu?

49. IlocTynat DiHIITEHHA.

50. Kakoe BpeMs Ha3bIBalOT COOCTBEHHBIM?

51. DddekT nopeHIeBa COKPANICHHS JTHHEI.

52. Ilpunnun cootBercTBUs bopa.

53. TIpeobpa3oBanus JlopeHra.

54. CnenctBus npeodpazoBanuii JlopeHna.

Ilpakmuueckue 3anamus no 0AGHHOU meme NPeonoaazaom:
— pemenue 3anau no Teme «Kunematuka» u3 coopuuka Mponosa U. E. «3amaun o obmeit

buszuke»:

1 2 3 4 5
1.1 1.11 131 1.44 1.58
1.2 1.12 1.32 1.43 1.56
1.3 1.14 1.33 1.42 1.55
14 1.15 1.34 141 1.53
1.5 1.16 1.23 1.40 1.50
1.6 1.17 1.24 1.39 1.49
1.7 1.19 1.25 1.38 1.48
1.8 1.20 1.26 1.37 1.47
1.9 121 1.27 1.36 1.46
1.10 1.22 1.29 1.35 1.45

—  BBIIOJHEHHE 3aJaHUil TPEHUPOBOYHBIX M JIEMOHCTPALIMOHHBIX HMHTEPHET-TECTOB Ha
catax WWW.i-exam.ru u Www.fepo.ru ¢ ueipro OCBOEHUS NUAAKTUYECKOW €IUHULIBI
«Kunemartuka;

—  3KCMPECC-KOJJIOKBHYM;

— CeMHUHaApCKoe 3aHATHEe Mo Teme: «OrpaHHMYEHHOCTh TajJHJICCBCKUX MPEACTABICHUH O
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CBOMCTBax npocTpancTBa u BpeMeHu. [Ipeodpazosanus Jlopenua. [loctynat nocrosHcTBa
ckopoctu cBeTa. CnenctBus nmpeodpazoBanuii JlopeHmay;

— BBINIOJIHEHHE J1abopaTopHOil paboThl o0IIero ¢uznyeckoro npakrukyma «OmnpeneneHue
YCKOpEHUs! CBOOOAHOTO MaJACHUS.

3agaHus 17151 CAMOCTOSITEIbHOTO U3yYeHH:
1. I3y4nTh M 3aKOHCIIEKTUPOBATH pa3zaei 1.4.
2. IloaroToBUTHCA K HKCIPECC-KOUIOKBUYMY.
3. BBINOIHUTH TECTOBBIE 3aJaHUS 110 JAHHOMY Pa3zeiy:
(3aoanus npeononazarom I npasunvhsiii omeemn)

3AJAHHUE N 1. Ha 06opry KOCMHYECKOro KOpalOJyisi HaHeceHa »MOyieMa B BHUE
reoMeTpUIecKoil purypsl.

&
W3-3a pensTUBUCTCKOIO COKpallleHus JIMHBI 3Ta ¢urypa

u3MeHsier cBoto (opmy. Ecnmu kopabmb JIBHXKETCS B HANpaBleHUH, YKa3aHHOM Ha PHUCYHKE
CTpEJIKOi1, CO CKOPOCTHIO, CPABHUMOM CO CKOPOCTHIO CBETA, TO B HETMOABI)KHOM cHCTeMe OTcueTa
smbaema nmpuMmeT GpopMy, yKazaHHYIO Ha PHCYHKE ...

BapuaHTbl 0TBETOB:

1L
3.. ::

3AJJAHME N 2.

Ha Gopty xocMuyeckoro kopabiisi HaHeceHa HMOJIemMa B BUI€ T€OMETPHUECKON (DUTYPBI.

\F

W3-3a pensiTUBHCTCKOTO COKpAIleHUs JIUHBI 3Ta (PUrypa HU3MEHSET CBOIO
¢bopmy. Ecnm kopalnb ABHXKETCS B HAalpaBiICHHM, YKAa3aHHOM Ha PUCYHKE CTpPENKOH, co
CKOpPOCTBIO, CPAaBHUMOH CO CKOPOCTBIO CBETa, TO B HEMOJABIKHON cHCTEME OTcyeTa sMOieMa

IpUMeET POpMY, YKa3aHHYIO Ha PUCYHKE ...
Bapuanrtel 0TBeTOB:

L (O

2.

5. O

3AJIAHHUE N 3. MuHBapuaHTHOW BETUYHHOM SIBISIETCS ...
BapuanTbl 0TBETOB:

1. ITUTENBHOCTD COOBITUS

2. UMITYJIbC YaCTHIIBI
3. IMHA mpeaMeTa



4. cKOpOCTb CBETa B BAKyyMe

3AJIAHME N 4.
OTHOCHUTEIILHO HEIMOABUXKHOT'O Ha6J'II-O)IaTeJ'I$I TCJIO JABHXKETCA CO CKOPOCTBIO u

3aBHCHMOCTE MAacChl 3TOTO0 Tejaa OT CKOpPOCTH IIpA MacCC IIOKOd #i, BBIPAXACTCA

COOTHOIICHHUEM. ..
BapI/IaHTI)I OTBETOB:

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

3. m =,
L
4, w =, —
o
o
5. m=m,—
L
3AJIAHME N 5.

Kocmuueckuit kopabiab ¢ IByMsi KOCMOHABTaMH Ha OOPTY, OJIMH M3 KOTOPBIX HAXOJIUTCS B
HOCOBOW YacCTH PaKeThl, APYrod — B XBOCTOBOM, JieTHT co ckopocThio V=0,8c. KocmoHnagr,
HaXOJSIINICS B XBOCTOBOM YaCTH PAKETHI, IPOU3BOJIUT BCIIBIIIKY CBETA U H3MEPSIET IPOMEKYTOK
BpeMEHH 13, 32 KOTOpBIM CBET MPOXOIUT PACCTOSTHUE JI0 3€pKaja, YKPEIJIEHHOTO y HEro Haj
TOJIOBOM, M OOpaTHO K H3IIydaTeNr0. DTOT MPOMEXKYTOK BPEMEHH C TOYKH 3PEHHUS IPYroro
KOCMOHABTA. ..

BapuanTtel 0TBETOB:

1. mensble, yeMm t; B 1,67 pa3

2. Oounbiie, yem t; B 1,25 pas

3. paBeH t;

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

5. MeHblue, yeM t; B 1,25 pa3

3AJIAHUE N 6.Kocmuueckuii kopabiib ¢ IByMss KOCMOHaBTaMH JIETUT co ckopocThio V=0,8¢C (C —
CKOpOCTh cBeTa B BakyyMme). OQMH M3 KOCMOHABTOB MEIJICHHO IMMOBOPAYMBACT METPOBBIA CTEPKCHb H3
ITIOJIOKCHU S 1, napaijiICIbHOI0 HAMNpPaBJICHUIO JABWIKCHHA, B IIOJIOKCHUC 2, NEPNCHAUKYIAPHOC 3STOMY
HanpasieHuto. Toraa JUIMHA CTePXKHS ¢ TOYKU 3PCHUS APYroro KOCMOHABTA ...

BAPUAHTbBI OTBETOB:

m3MeHutcs ot 1,0 M B monoxxernun 1 1o 0,6 M B 2) m3MeHuTcs ot 1,0 M B nonoxxenuu 1 1o 1,67 M B
MTOJIOKCHUU 2 IIOJIOKEHUH 2

1)

m3MeHuTcs ot 0,6 M B noyoxxenun 1 1o 1,0 M B

3 aBHa 1,0 M npu J11000# €ro opreHTalNH 4
) p P p 8 ) MOJIOKEHUU 2

3AJJAHUE N 7.Kunerudeckasi SHEpPTUs PEISTUBUCTCKOW YaCTHUIIBI, JABMKYIIEHCS CO CKOPOCTHIO U,
ONPENEAETCA COOTHOUICHUEM ...
BAPUAHTBI OTBETOB:

2
By =m,c

1) 2)




3)

Paznen 6 «/unamuxa meépoozo menay

Ilenv usyuenusa: oenadenue cmyOeHmamu CUCMeEMOU 3HAHUIL 0 OUHAMUKE MEepo02o

meaa.

H3yuue oannsiii pazoen cmyoenm 001)4cen:

- 3namb: Kunemamuxy osudxcenuss ATT, momenmvl umepyuu CUMMEMPUUHLIX Mel,
OCHOBHOE YpagHeHue OUHAMU BPAWAMENbHO20 OBUNCEHUS, VCI08US PABHOBECUs. Mell, NPUHYUN
BO3MOJCHBIX (8UPMYATbHBIX) NepemeujeHull, OCHOBHble JNeMeHmbl Meopuu Ynpy2oCcmu, Cea3b
medncdy oeghopmayuetl u HanpaxiceHuem, 8Uobl 0ehopmayuil.
- yMemp: Oonepuposamv NOHAMUAMU OAHHO20 pasoend U 3anucbleamv U NPUMEHAMb
yenosus pasnosecusi men, ypaguenus osudxcenus ATT, onpedensimv KUuHemMuyeckyro SHepuio
ATT u momenmol uHepYUYU CUMMEMPUUHBIX MEI,
- 671a0emb: NOHAMUUHLIM ANNAPAMOM (MESHOBEHHbIE OCU 8PAUeHUs, C80000HbIE OCU,
2UPOCKON, 2UPOCKONUYECKULl 3hghexm, cupockonudeckue Culbl, npeyeccus, pvluazu, napa cui,
Ynpyeuil 2ucmepesuc, 6ekmop Ymoea,).

Ilpu uzyuenuu pazoena 6 neo6xo00umo:

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

c.78-104; [8], c.6-32;
Ocooboe enumanue oopamumsp Ha:
- HeobX00UMOCHb NOO20MOBKU K IKCNPECC-KOIOKEUY MY,

Jna camoxonmpona no pazoeny HeodOX00uMo omeemums Ha ciedyrouiue 60npocol:

Bonpocul k sxcnpecc-konnokeuymy
116.YpaBuenue neuxenus nenrpa macc ATT.
117.Kak onpenenuts cuity, aeicTByromryto Ha ATT?

118.Yto0 Ha3pIBatOT MOMEHTOM MHEPLIMH TEJIa OTHOCUTENBHO 1aHHOM OCH.

119.Yemy paBHa kunetnueckas sueprus ATT?

120.Teopema llTeiinepa.

121.0cHOBHOE ypaBHEHHUE TMHAMUKHU BPAILIATEIbHOTO JBUKCHHUSI.
122.YT10 Ha3bIBalOT MTHOBEHHOM OCHIO BpalleHUs ?

123.YTto Ha3bIBalOT CBOOOHOM OCBHIO BpaIeHUs?

124.Y1o Ha3bIBAIOT IVIABHBIMHU OCSAMH HHEPLUUU?

125.Y10 Takoe rupockon?

126.Yto Ha3bIBaIOT Ipereccuei?

127.Kakas nedopmariust Ha3bpIBaeTCs yIpyron? Heynpyroi?
128.YTo Ha3bIBAIOT HANIPSX)KEHUEM?

129.YTto0 Ha3bIBaIOT OTHOCHTEIBHOM AehopMaIueii?
130.3akoH I'yka.

140.B uem 3akimtouaercs pusnueckuii cMpica moayis FOxra?
141.Kakoe siBjieHHE Ha3bIBAETCS TUCTEPE3IUCOM?
142.0cHoBHBIE BUBI AehopMaIuii.

143.Yemy paBHa sHeprus aedopmarum?

144.Yto xapakrepusyeT BEKTOp YMoBa?

Ilpakmuueckue 3anamus no 0AGHHOU meme nPeono1azaom:

pemenue 3amad mo teme «JlmHamMuka TBepmoro Ttenma» u3 cobopuuka Hpomosa U. E.

«3agauu o obmel puznKey:

1 2 3 4

1.234 1.218 1.257 1.171

1.198
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1.236 1.219 1.251 1172 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
1253 1.225 1.268 1181 1188
1255 1.226 1.269 1.182 1187
1.256 1.230 1.270 1.184 1.286

—  BBIIOJHEHHE 3aJaHUil TPEHUPOBOYHBIX M JIEMOHCTPALIMOHHBIX HMHTEPHET-TECTOB Ha
catax WWW.i-exam.ru u Www.fepo.ru ¢ nenpr0 OCBOSHMS NUIAKTUYECKUX EIWHUIL
paszena;

—  3KCMPECC-KOJJIOKBHYM;

BBINOJIHEHHE J1a00PATOPHBIX pabOT 00IIero (PU3HUECKOTo MPAKTUKYMa —
1. «Onpenenenue moaynst KOuray

2. «M3y4eHune 3aKOHOB BPAIIATEIIBHOTO JIBUKCHUS

3. «OmnpepeneHre MOMEHTOB HHEPITUH U TIpoBepKa TeopeMsr Ll TeitHepay;

—  NpU N0020MOBKe K CEMUHAPCKOMY 3AHAMUIO NO meme. « NeMeHmbl YRpyeocmu meepoo2o
mena» 03HAKOMUMbCL C YUeOHOU uHpopmayuetl, pasmeweHHOU Huice.

Pazoen 4 «3akoHbl coXpaHeHHs PU3HYECKUX BETHUHH

Ilenv usyuenusa: oenadeHue CmyoeHmMamu CUCHEMOU 3HAHUIL 0 Qu3uieckom
cooepicanuu npeodpazoeanuil YyHOAMeHmaibHOU CUMMEMPUU U COOMEEHCMEUU 3AKOHO8
COXpaHeHus u3uYecKux 6e1UYUH NPeodPa308anuaAM PyHOaAMeHmManbHOU CUMMEMPUU.

H3yuue oannwtii pazoen cmyoenm 00J14cen:

- 3Hamb:  NPoOUCX0JcOeHUe  3AKOHO08  COXPAaHenus,  usuyeckoe  cooepircanue
npeodpazosanuil  QYHOAMEHMANbHOU CUMMEMpPUL, COOMEemcmesue 3aKOHO8 COXPAHEeHUs
Quzuyeckux eeruyuH npeoopa’08aHuUsM GHYHOAMEHMANLHOU CUMMEMPUU, 3AKOHbl COXPAHEHUS
UMNYIbCA, IHEP2UU, MOMEHMA UMNYIbCA 8 KIACCUYECKOU MeXaHuKe;

- yMemb: onepuposams NOHAMUAMU OGHHO20 pa30end U NPUMeHAMb 3aKOHbl COXPAHEHUS
UMRYTIbCA, IHEP2UU, MOMEHMA UMNYIbCA 8 PeuleHUY NPUKIAOHBIX 3a0ay MeXAHUKU,

- 671a0emb: NOHAMUUHBLIM ANNapamom (MOMEHmM UMNYIbCA Yacmuybl U U0AUPOBAHHOU
cucmemvl HepeMUBUCHCKUX Yacmuy, MOMEHM CUlbl, COOCMBEHHbIN MOMEHM UMNYIbCA).

Ilpu uzyuenuu pazoena 4 Heodxo00umo:

- paccMoOTpeTh Cleayomuil  yueOnbnii matepuan: [2], ¢.9-37; [3], c.13-41; [7],

c.78-104; [8], ¢.6-32;

- CaMOCTOSITEIFHO ~ M3YYWTh ¥  3aKOHCIIEKTUPOBATh  YYEOHBIH  Marepwal,

pa3MmemieHHbI Ha TmopTane 1o Teme: «lIpomcxoXkieHne 3aKOHOB COXpPaHCHHS.

duszuueckoe  coaepkaHMe — MpeoOpa3oBaHUN  (yHIAMEHTAIbHOW  CUMMETpHH.

CooTBeTCTBHE 3aKOHOB  COXpaHEHHMS (U3MYECKHMX BEIMYMH  MPeoOpa30BaHUIM

byHIaMEHTaIbHON CUMMETPUI.

Ocoboe enumanue oopamums na:

— He0bX00UMOCHb NOO2OMOBKU K IKCNPECC-KONOKEUYM).

Jlna camoxonmpona no pazoeny Heo0X00UMO OMEemums Ha c1edyouiue 60npPocol:
Bonpocul k 3xcnpecc-konnoxeuymy
85.IIpocTpaHCTBEHHO-BpEMEHHbIE TpeoOpa3zoBaHusl (yHIaMEHTAIbHON CUMMETPHH.
86.CoOTBETCTBHE 3aKOHOB COXpaHEHUS (U3MUECKHX BEJIMYMH MPEoOPa30BAHUIM
(GbyHIaMEHTaIBHOW CUMMETPHH.
87.3aK0H COXpaHEHUs UMITYJIbCA.
88.3aK0H cOXpaHEHUsI YHEPTHH.



http://exir.ru/1/resh/1_136.htm
http://exir.ru/1/resh/1_119.htm
http://exir.ru/1/resh/1_161.htm
http://exir.ru/1/resh/1_172.htm
http://exir.ru/1/resh/1_195.htm
http://exir.ru/1/resh/1_142.htm
http://exir.ru/1/resh/1_120.htm
http://exir.ru/1/resh/1_162.htm
http://exir.ru/1/resh/1_173.htm
http://exir.ru/1/resh/1_193.htm
http://exir.ru/1/resh/1_121.htm
http://exir.ru/1/resh/1_163.htm
http://exir.ru/1/resh/1_174.htm
http://exir.ru/1/resh/1_192.htm
http://exir.ru/1/resh/1_147.htm
http://exir.ru/1/resh/1_122.htm
http://exir.ru/1/resh/1_164.htm
http://exir.ru/1/resh/1_175.htm
http://exir.ru/1/resh/1_191.htm
http://exir.ru/1/resh/1_149.htm
http://exir.ru/1/resh/1_123.htm
http://exir.ru/1/resh/1_166.htm
http://exir.ru/1/resh/1_179.htm
http://exir.ru/1/resh/1_190.htm
http://exir.ru/1/resh/1_151.htm
http://exir.ru/1/resh/1_124.htm
http://exir.ru/1/resh/1_167.htm
http://exir.ru/1/resh/1_180.htm
http://exir.ru/1/resh/1_189.htm
http://exir.ru/1/resh/1_153.htm
http://exir.ru/1/resh/1_125.htm
http://exir.ru/1/resh/1_168.htm
http://exir.ru/1/resh/1_181.htm
http://exir.ru/1/resh/1_188.htm
http://exir.ru/1/resh/1_155.htm
http://exir.ru/1/resh/1_126.htm
http://exir.ru/1/resh/1_169.htm
http://exir.ru/1/resh/1_182.htm
http://exir.ru/1/resh/1_187.htm
http://exir.ru/1/resh/1_156.htm
http://exir.ru/1/resh/1_130.htm
http://exir.ru/1/resh/1_170.htm
http://exir.ru/1/resh/1_184.htm
http://exir.ru/1/resh/1_186.htm
http://www.i-exam.ru/
http://www.fepo.ru/

=

w

o

~

9.

89.YpaBnenus ['amuibToOHA.

90.®u3nueckuil cMbICI ypaBHEHMM ['aMuiIbTOHA.
91.OHeprus cBOOOAHON PEIATUBUCTCKOM YACTHIIBI.
92.2Heprust HEPEISITUBUCTCKONW CBOOOTHOM YaCTHIIBI.

Bonpocskl, pekoMeHayemble 1151 TOATOTOBKH, BHITIOJTHEHUS
W 3aIIUTHI Pe3yJbTaTOB PadoT 001ero Gpu3n4ecKoro NpaKTUKyMa

MEXAHUKA
JlaGopaTopnas padora N1.

Omnpenesienne yCKOpeHHs CBOOOIHOI0 NaJeHUS
YckopeHne, HopMallbHAasi M TAHTE€HIMAJIbHASL COCTABISAIOIINE YCKOPEHMUS.
Cuna xak (QyHKIUS COCTOSHUS cuUCTeMbl. Btopoit 3akoH HeioToHa. 3akoH mapHOCTH
B3aMOJEHCTBUS.
Buael B3aumoaericteuil U cuibl. OyH1aMeHTaIbHbIE B3aUMOICHCTBHS.
['paBuTanmoHHbIE B3aUMOIEUCTBUSA. 3AKOH BCEMUPHOTO TATOoTeHMs. CHila TATOTEHUS U CHIIa
TSKECTH.
I'paBuTanmonHas u MHEpTHAsE Macchl. [IpUHIIMT SKBUBAJIEHTHOCTH.
I'paButarmonnoe nose. HanpsokeHHOCTh M moTeHuuMan noss. lIpuHuun cyneprno3uuuu.
Teopema Octporpanckoro-I'aycca. Pabora cui mosist TATOTeHHS.
CBobOogHOe majzieHue. Y CKOpeHne CBOOOHOTO NaIcHHs. 3aKOH CBOOOTHOTO MAJICHUs Tea.
3aBUCHUMOCTh CHJIBI TSKECTH M YCKOPEHHUS CBOOOIHOTO MAJCHHS OT IIUPOTHI MECTHOCTH U
BBICOTHI.
BriBoa pacuétHbix ¢hopMyn Al ONpeiesieHus] YCKOPEHHsI CBOOOIHOTO MaIeHus Tena.

10. MeTob! onipeieieHusT YCKOPEHUSI CBOOOTHOTO TIa/ICHHS.

1.

JladopaTtopHnasi padora N2, 3, 10.
HN3y4yeHue konedaTe/IbHbIX IBUKEHH
1. KonebarenbHble nBuxkeHusa. ['apMOHHMYECKHE W HErapMOHHYECKUE KOJIEOAHUS.
Kiraccuueckuii rapMOHHYECKM OJHOMEPHBIA JIMHEHHBbIM ocuwniaTop. Pdusndeckne
BEJIMYMHBI, XapaKTepU3YIOIMe TrapMOHMYECKHE KojeOaHus (aMIUIMTYAa, MEpHOJ,
yacTtoTta, HadanbHas (a3a koneOanwmii, (aza). 3aKOH IUHAMUKA TapMOHHYECKHX
kosnebanuit B nudepeHmanbHol 1 HHTErpagbHON hopMax.

2. Kunetndeckas W moTeHUMalNbHAs SHEPTUU KoseOaTtenbHON cuctemsbl. [lomHas
SHEPI'Usi CUCTEMBI.

3. 3aK0H NMHAMHUKHA BpaliaTeJIbHOTO JIBIKEHUA (BbIBOA). MoMmeHT cuiibl. MOMEHT
unepuuu. Teopema I'rolirenca-1Irelinepa.

4, MaremaTndyeckuii MasATHUK. 3aKOH IWHAMHKN KOJIEOATEIILHOI'O IBUKECHUS
MaTEeMaTUYECKOr0O MasTHUKA. KBazuynpyrue CHUIBL. [lepuon KoJieOaHui

MaTeMaTHIECKOTO MasTHUKA. DKCIIEPUMEHTAIbHAS IPOBEPKA: OT YETO 3aBUCHT U OT YET0
HE 3aBHCUT NEepHO/J] KOJeOaHNI MaTeMaTHUYECKOr0 MassTHUKA?
5. Dusnyeckuii  MaATHUK. 3aKOH JIWHAMHUKH  KOJIEOATEIIPHOTO  IBIDKEHUSI
¢usnyeckoro MasitHuka. Ilepuon koneOanmii Qusmueckoro mastHuka. IlpuBenenHas
JUTMHA (PU3UYECKOTr0 MAsITHAKA U €€ SKCIIEPUMEHTAIBHOE OIpe/IeICHHE.
6. [pyxunubiii MasTHUK. [{uddepennpanbHoe ypaBHeHHE KoJIeOaHU MPYKUHHOTO
MasiTHUKA. [loTeHIManbHas W KMHETHYeCKash SHEPTUH NpYXKHUHHOTO MasTHHKA. [lepron
Kosie0aHUH NPY>KUHHOTO MasTHUKA.
7. 3aryxaromue koneOanus. JuddepeHnmanbHoe ypaBHEHHE — 3aTyXalOIIUX
konebanuii. KoapduumeHnt 3aTyxaHus, IEKPEMEHT 3aTyXaHUs, JOorapupMuyecKuit
JICKPEMEHT 3aTyXaHUss W WX OKCIEPUMEHTAIBHOE ONpeAeiIeHue, J0OpOTHOCTD
KOJIeOATeIbHON CHUCTEMBI. OKCIEPUMEHTAIbHOE ONpeAeNiCHHEe Ha3BaHHBIX  BBIIIE
XapaKTEPHUCTHK 3aTyXaIOMINX KOJICOAHUH.
JlabopaTopnas padora N4, Sa.
Onpenenenune moayJas FOura u moay.as casura
DJeMeHThl TEOpUU YIPYrocTH. MexaHHuecKkoe HampspkeHue. Ycuinue. AOCONMIOTHAsS |
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oTHocuTeNbHas Aepopmanuu. Ynpyrue cuibl. 3akoH ['yka. CBsazp Mexny aedopmaruein u
HanpspKeHUeM (uarpaMma).
OcHoBHbIE BUBI lehopMaruii. DHeprus aedopmanuu. Ynpyrui rucrepesuc. Bextop Ymoga.
KpyTunsHsblii MasiTHUK.
Monynb FOnra u mogyns cnsura. @usnueckuii cMmpicit moayis FOHra.
BeiBog pacuérHbix (opmyn ans ompenesneHuss moayias FOHra, mocTosHHOW KpydeHus U
MOZYJIsl CABUTA.
DKCIIEpUMEHTAIBHOE OIPENIECIICHUE:
a) moaynst FOHra npu pacTskeHMH ¢ IOMOILBIO KaTETOMETPA;
B) MIOCTOSTHHOM KPY4€HUS U MOJYJIsl CIBUT'a MaTepualla INHAMHUYECKUM METOIOM.
JlaGopaTopHas padora N6
HN3y4yeHue 3aKOHOB BPalATEeIbHOI0 IBUKECHUSA

Kunematuka npmwxenust ATT. YpaBuenus npmxennst ATT. J[BrkeHue ieHtTpa macc.
OCHOBHOE ypaBHEHHE IMHAMHMKH BpalllaTeIbHOI'O JABMXKEHMS (BBIBOX). MIHOBEHHBIE OCH
BpalCHUS.
Kunernyeckast sHEprust TBEpAOro Tena.
MoMEeHT MHEPLMH YaCTULIbI U TBEPAOIO Tesla. ALIUTUBHOCTh MOMEHTA UHEPLIUH.
Teopewma Ioiirenca-IlteitHepa (10Ka3aTeILCTBO).
OnpeneneHrie MOMEHTOB MHEPLUU OAHOPOIHBIX CUMMETPUYHBIX TeJNl (CTEPKHS, HUWIMHJpA,
mapa).
3aKOH COXpaHEHHs MOMEHTa UMIyJbCa B KIACCUYECKOW MexaHuke. MOMEHT MMITylbca
YaCTHULIBI U U30JIMPOBAaHHON CUCTEMBI HEPEIATUBUCTCKUX YACTHII.
MowmeHT critbl. COOCTBEHHBI MOMEHT CHIIBI.
BeiBo pacuéTHbIX (hopMy 11 onpeiesieHHss MOMEHTa MHEPLUHU U YTJIIOBOW CKOPOCTH.
Tpudunspusiii noasec.
OKcrepUMEHTaJIbHAsl MPOBEPKA 3aKOHA JAMHAMUKH BpAIlATENbHOIO IBHKeHUs. Kak MOXHO
M3MEHUTh MOMEHT CHJIbl 1 MOMEHT UHEPLIUU B 3KCIIEPUMEHTAIbHON YCTaHOBKE?
BbiBoJ pacu€THBIX (hOpMYNT MOMEHTA HHEPLIMH MaXOBOI'0 KoJieca M CUJIbl TpeHus. MeTouka
ONpEIETICHUSI MOMEHTa HHEPLIMU MaXOBOI'0 KOJIECA U CUJIbI TPEHUS.

JlaGopaTopnas padora N8a,8.

H3y4yeHue npoueccos CTOJKHOBEHUSA

Wmnynbe. 3aKOH COXpaHEHHs UMITYJIbCa B KJIACCUUECKON MEXaHUKE.
3aK0H COXpaHEHUs YHEPTUH B KIIACCHUECKONW MEeXaHUKe. YpaBHeHUs [ 'aMmiIbTOHA.
CTOJIKHOBEHHE YACTHIL.
YIPYTH€ U HEYIIPYTHUE CTOJIKHOBEHNS,
CTOJIKHOBEHUS CJIMIAIOIIMXCS YaCTHILL;
HEeyNpyrue CTOJIKHOBEHUs 0€3 CIunaHus;
pacnajpl HecTaOMIBHBIX YaCTHIL], TOPOT PEaKIHH.
Meroanka SKCIEpUMEHTA 110 U3YYECHHIO y1apa.
bamctnyeckuil MasgsTHUK.
IIpuMeHEeHnE 3aKOHOB COXPAaHEHUS HUMILyJbCa M DHEPrUM JUId pacueTa CKOPOCTH IIyJH
0aJUTMCTUYECKOr0 MasiTHUKA MIPU CTOIKHOBEHHSIX.

JlabopaTopnas padora N14,15.

Omnpenesenne CKOPOCTH 3BYKAa B BO3yXe METO/IOM CJIOKCHHS
B3aUMHO NEPNEHAUKY IS PHBIX KOJIEOAHNH.
OnpeneseHne CKOPOCTH 3BYKa B ra3ax
PacnpocTpanenue konedanuii B 0JHOPOTHOM YyIPYTOM cpere.

YpaBHeHHE IUIOCKOM OeryIieil BOJIHBI.
OpnHOMepHbIE 3BYKOBBIE BOJIHBI. CKOPOCTB 3BYKa B I'a3aX, KUJIKOCTAX U TBEPIABIX TEJAX.
Crostune BOJIHBI. DHEPIUsl CTOSYEH BOJIHBI.
Du3nyecKkue XapakTEPUCTUKHM 3ByKa: CHJIa 3BYKd, aKyCTHYECKOE COIPOTHUBIICHUE CPEIbI.
DuU3H0JIOrnYeCKast aKyCTHKA.
AKYyCTHYECKUH PE30HAHC.
CrnoxeHne B3auMHO TepIEHINKYIISIPHBIX KOJICOaHUH.
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@urypsl JIuccaxy, SKCIIEPUMEHTAIIBHOE UX IOJy4YEHUE.
OKCIEpUMEHTAIBHOE OIPENIETICHHE CKOPOCTH 3BYKA.

MOJIEKYJISIPHAS ®U3UKA
JlabopaTopnas padora Ne 1. Onpenenenune Cp / Cy
1. Yto Ha3bIBaIOT BHYTpEeHHEN dHEeprueit? KoamyecTBOM TeoTh?
2. OmnpeneneHre ¥ MaTeMaTHYECKOE BBIPAKEHUE TEIJIOEMKOCTH Tenla, YIAEIbHOMN
TEIJIOEMKOCTH BEIleCTBA, MOJISIPHOMN TEIJIOEMKOCTH BEIIECTBA.
3. [loueMy s ra3zoB pa3InyarOT TEIIOEMKOCTh MU MOCTOSIHHOM o0bveme (Cy) u
TETUIOEMKOCTh MPH ocTosTHHOM faBienun (Cp) ?
4. JlaTth ompeneneHHe MOJSPHBIX TEIUIOEMKOCTEH MpH TOCTOSSHHOM 00beMe U
MOCTOSTHHOM JIaBJICHUH, OOBSICHUTH COOTHOIIICHHE MEXTy HUMHU (ypaBHeHHEe Matiepa).
5. Jath noHATHE O cTeneHu cBoOOobI; BhIpa3uth Cp u Cy depe3 Yuciio CTeneHeu
CcBOOO/IEL.
6. AnmnabatHsrii iporiecc. Ypasuenue Ilyaccona, rpaduk aquabaTHoro mporecca.
7. Ompenenenne Cp / Cy METOOM aiuabaTHOTO pacmupeHus (Xoa padoThl).
8. Uro Ha3weiBaeTcs BoaHOU? Kak oOpasyeTcs crosigasi BOJHA, €€ OCOOCHHOCTH.
9. Yrto Ha3pIBaeTCA JJIMHOU BOJIHEI?
10. Urto Takoe pe3oHaHc? Y CI0BUE HACTYIUUICHUSI PE30HAHCA B TPYOE C BO3yXOM.
11. Uro HasbBaeTcs CKOpocThio 3Byka? IlmoTHOcThIO (Ta3a), maBiIeHHEM?
CooTHolIeHNE MEXy HUMHU.
12. BriBoa pacueTHo# hopmyibl 11st Y. MeToarKa SKCIIEPUMEHTA 110 ONPEIEICHHUIO .
JlabopaTopnasi pa6ora Ne 2. [IpoBepka ra3oBbiX 3aKOHOB
1. MHUKpO- ¥ MakpoTrapaMeTphl, XapaKTepU3YIOIIIe COCTOSIHUE ra3a. Mx ¢puszndyeckuii
CMBICII.
2. M3omnporeccel. 3akoHsl U ypaBHeHuss ux omnpenenstomue (boius-Mapuotra,

I'eit-JIroccaka, [apms). I'paduku u3omnporieccoB B KoopAauHaTax p u V, p u vut.
3akoH ABorajpo.

3. BriBoa ypaBuenus Knaneiipona-MenaeneeBa u3 ocHOBHOTO ypaBHeHus MKT
ra3os.

4, Tepmudeckuii kodhdunueHT AaBiaeHUsA, KOdPPUIMEHT 00BEMHOTO paCIIUPEHUS
ra3os.

5. OO6bscuenue ra3oBbix 3akoHOB ¢ Touku 3peHuss MKT razos. BeiBon 3akoHOB
M30IpoLecCOB U3 ypaBHeHMs Knanelipona-MeHeneesa.

6. DU3NYECKUI CMBICT YHUBEPCAILHOM ra30BOM MOCTOSTHHOM.

7. 3akoH /lambTOHA.

8. Xon paboTel, 00BSICHEHHE BCEX ITAIOB, PE3YJIbTAThI, BHIBOJIBI, TOTPEIIIHOCTH.

JlabopaTtopHnasi pab6ora Ne 3 (a, 6). U3MeHeHMe arperaTHbIX COCTOSTHU I
Uro HazbiBaeTcs (a30BBIM MEPEXO0J0M MepBoro poaa? Bumabl ¢a3oBbIX mepexoaoB MEepBOTo
pona. O0BSICHUTH MeXaHn3M (ha30BBIX Mepexo0B ¢ Touku 3peHust MKT ctpoenus BemecTsa.
Yro Takoe Temiora ¢pa3zoBoro nepexonaa’?
Uto Ha3wpIBaeTCs yAeNbHOW TerioTod maBineHus? Ha urto pacxomyercs sta Teriora?
Enununel usmepenus. YTo NpoucxXoauT ¢ HEM Mpu OTBEPAEBAHUHU BEILIECTBA?
Uto Ha3wIBaeTCs yEeTBbHON MOJIIPHOM TEIUIOTOM mapoodpa3oBanusi? Ha uto pacxomyercs ata
terora? Enqununibl uamMepenus. UTo MpoucxXoauT ¢ Hel NPU KOHAEHCAIluu BeulecTBa?
B uem 3akmtouaercss mporecc cyomumanuu (Bo3roHkH)? UTo Takoe yaenpHas TeIyioTa
cyonumanmu?
Uem oTnuarotcs rpadyky MiIaBIeHUs U OTBEPIEBAHNS KPUCTAUNIMYECKUX U aMOP(HBIX Ten?
[Touemy?
3aBUCHMOCTh  TeMreparypbl  (a30BOTO  Mepexona OT  JaBlEHUS.  YPaBHEHHE
Knaneitpona-Knaysuyca.
Hwnarpamma coctosinuid. TpoliHas To4ka.
CocraBneHue ypaBHEHHUS TeIUIOBOro OanaHca [Jsl ONpeAeNeHHs YASNbHOM TEeIuIoThI
1aBieHus (mapooOpa3oBaHusl) KaTIOPUMETPUYECKUM CIIOCOOOM.
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JlabopaTopHas padora Ne 4. Onpenesienue K03 (pPUIHEHTA TENJIOBOI0 PacIIPeHust
TBEPABIX TeJl

O0BsacHeHne ko3 duLmeHTa TemIoBoro pacmuperus ¢ Touku 3penns MKT.

3aBHCUMOCTh OOBEMHBIX U JIMHEHHBIX Pa3MEPOB TBEPIIBIX TEJ U )KUIKOCTH OT TEMIIEPATYPHI.

Ousnueckuii cmbicn ko3¢ dunmenTa 00beMHOTO U JHMHEHHOro pacmupeHus. CBsi3b MEXAy
HUMHU. ENMHULBI U3MepeHuUsL.

Yro Takoe MIOTHOCTH? EnuHHUIBI u3MepeHus. 3aBUCUMOCTh IUIOTHOCTH BELIECTBA OT
TEMIIepaTypHhI.
Metoauka onpeaeneHus Ko3PpPHUIHEHTA IUHEHHOTO paCIUPEHHUS.

BeiBo hopmyisl 1utst onipeieneHust KodhumreHTa 00beMHOTO PACIIUPEHHUS KUTKOCTH.

JlabopaTopHas padora NeS. OnpenesieHue y1eJJbHOH TENJIOEMKOCTH

1. [ToHsTHE TEMIOEMKOCTH TeJl. Y IeNIbHAs TeMJI0eMKOCTb. EMHUIIBI U3MEpEeHMS.
2. Urto Takoe MOJIb BellecTBa. 3aKOH ABOTapo.
3. Uucno creneHedr cBOOOBI MOJIEKYIJIBI TBEPJIOTO Tela. Teopema 0 paBHOMEPHOM
pacnpeieJIeHUy YHEPTUH 0 CTENeHsAM CBOOObl. BHyTpeHHss sHeprust 1 Mot TBEpAOTro
TeJa.
4. MousipHast TEIUIOEMKOCTb.
S. Knaccuueckast Teopusi TEIJIOEMKOCTH TBepaoro Tena. 3akoH Jlromonra u Iltwy,
TpaHUIIBI €70 TPUMEHEHHSI.
6. BeiBog hopMyn 11 onpeneneHust yaeabHON TeII0EMKOCTH XKHUJIKOCTH U TBEPAOT0
Tena (ypaBHEHHE TETIOBOTO OajaHca).
7. YcTpoiicTBO, IPUHIMIT ACHCTBUS U HA3HAYEHUE KAJIOpUMETpa.
JlabopaTopnas padora Ne 6. Onpenesienne K03(pGUINEHTA TENJIONPOBOAHOCTH
1. OO0BsicHeHHE TEITONMPOBOIHOCTH KUIKOCTEH U Ta30B ¢ Touku 3peHust MKT.
2. @®opmyna Dyppe. Dusnyeckuii CMbICT KOIPPUIMEHTA TEIUIONPOBOJIHOCTH.
Enununp! usmepenus. YTo Takoe rpaiueHT TemMreparypsl?
3. 3aBucuMOCTh KO3(p(PHIIMEHTAa TEIUIONMPOBOAHOCTH Ta30B OT TEMIIEPATyphl U
JIaBJICHUS.
4. Oco0eHHOCTH MeXaHU3Ma TETJIONPOBOJHOCTH TBEPABIX Tesl. DOHOHBI.
S. BeiBon ¢opmynsl s onpenesnieHuss ko3¢ (UIMEHTa TEMIONPOBOJHOCTH H

o0BsICHEHUE MCTOAWKHN OKCIICPUMCHTA. Kak OMNpeaAC/IAIIOT Ha IMPAKTHKE KOJIUYCCTBO
NIepeaHHON TETUIOTHI U TPAIUEHT TEMIIePaTyphi?
JlabopaTtopHnasi paGora Ne 7 (a, 6) Onpeaesienue ko3¢gpPpuuueHTa NoBepXHOCTHOIO

HATSIKCHUS.
1. Crpoenue xunkocteit ¢ Touku 3penns MKT.
2. [loBepXHOCTHBIM  CJIOM, CHJIBl IIOBEPXHOCTHOIO  HATSDKEHHS, OHEprus
MOBEPXHOCTHOTO ci10s. KoapduimeHT mnoBepXHOCTHOTO HATSKEHUS (BA OTIPEICIICHIS ).
3. JlaBneHue oa UCKpUBIICHHOM NTOBepXHOCTHI0. Dopmyna Jlamaca.
4. CMaunBaeMOCTb, KaUJUISPHBIE SBJICHUS.
S. Metoapl omnpezaeneHuss KOA(P@UIMEHTa MOBEPXHOCTHOTO HATSKEHHS, XOJ

paboTHL.
JladopaTropHnasi padora Ne 9. Onpenesienne BJIAKHOCTH BO31yXa

1. OOmBscHEHHE MPOIECCOB MCHapeHus U KoHjaeHcaruu ¢ Touku 3peHus MKT. Ucnapenue u
KHUIICHUE.

2. HaceimeHHblii M HEHachIeHHBIM map. OT 4Yero 3aBUCUT [IaBJICHWE HACBIIICHHBIX |
HEHACBIIIEHHBIX apOB?

3. AOcomoTHas U OTHOCHUTENIbHAS BIaKHOCTh. ENMHUIIBI H3MepeHusl.

4. Touka pocbl. Ormpenenenue aOCOMIOTHOW W OTHOCHTEIBHOH BIAKHOCTH MpPU TOMOIIH
rurpomerpa JlamOpexta. YCTpOHWCTBO M TPUHIUI JCUCTBUS BOJIOCSHOTO TUTPOMETpa |
ncuxpomerpa ABrycra.

5. Ormpenenenue aOCONIOTHON U OTHOCUTENBHOMN BIa)KHOCTH IIPU MTOMOIUIH 3TUX MPUOOPOB.

6. 3HaueHHE BIAKHOCTH U CIIOCOOBI €€ ONPEICIICHHUS.

JlabGoparopuas padora Ne 10. Onpenesnenue nocrosHHoi boabumana
1. OcHoBuble nonoxenust MKT.



2 Huddyszus. bpoynosckoe npmwxenue. Giaykryannu.
3 Muxkpo- 1 MakporapaMmeTpbl COCTOSHUS Ta3a.
4. IlocTosiHnast bomnbiMaHa, eTMHUIIBI U3MEPEHHS, GU3NIECKUNA CMBICII.
5 MonsipHast macca, onpeaeaeHue MOJISIPHON MacCHhlI.
6 Yucno ABoraapo, cnocoObl ONpeesIeH s Yhcia MOJIEKY B IPOU3BOJIBHOM Macce
BEILIECTBA.
7. XoJ paboThl, BEIBOA pabounx (hopMyst Aiis onpeaeneHus nocTossHHOM bonbiimana
1 pa3MEPOB MOJIEKYIL.
JlabopaTtopHnast pa6ora Ne 12. OnpenesieHue cpeiHeil JJIMHBI CBOOOAHOIr0 Mpodera u
3¢ PpekTUBHOrO JUAMETPa MOJIEKYJI BO31yXa

1. Uro Ttakoe anuHA, BpeMsi CBOOOIHOrO TpobOera, CpemHss, KBaJpaTUdHas,
HanboJiee BepOsiTHASI CKOPOCTH MOJIEKYII, 3D PEKTUBHBIN JUAMETP MOJIEKYITbI?

2. BHyTpeHHee TpeHHE B JKUAKOCTSIX U Ta3ax. BeBox (Gopmynbl Ui IIUHBI
CcBOOOTHOTO TIpodera.

3. 3akoH HproToHa anst cwiibl Bs3koro TpeHus. OT 4yero 3aBUCUT KOI(PQUIHMEHT
BHYTPEHHETO TPEHHUS?

4. MeTtoauka onpeneneHus JJIMHBI CBOOOHOTO Mpodera u 3 HEeKTUBHOTO TuaMeTpa
MoJekynbl Bo3ayxa. CoctaB Bo3ayxa. BeiBoa dopmynsl ans 3¢ dekTuBHOTO AnaMerpa
MOJIEKYJIBI.

JlaGopaTtopnas padora Ne 13. OnpenesneHue u3MeHeHHsI SJHTPONUU NIPH HATPEBAHUM U
IJIaBJIEHHH 0JI0Ba

IMousitre o daszoBeix mepexonax | poxa. I'paduku npoueccos T = f(t).

VY nenbHbie (MOJISIPHBIC) TETUIOTHI TUIABJICHUS U KPUCTAJTU3AIINH.

JwnarpamMmma cocTosiHUSA CUCTEMBI. TpoitHast ToUKa.

[Monsitue sHTporMu. M3MEHEHHWE SHTPONMM B OOPATHMBIX M HEOOPATUMBIX

nporeccax. HepaBencto Knaysuyca.

PophE

S. CTaTuCTHUECKH CMBICT SHTPONUM U €€ CBOICTBa, CBSA3b OHHTPONHM U
BepossTHOCTU. Dopmyna bonpmana.

6. Meroauka ONpenesNeHHus OSHTPONMM, W3MEHEHUs OHTPOIIMM M pacyeT
HOTPEIIHOCTH.

SJEKTPUYECTBO U MATHETU3M
JlaGopaTopHas pagora Ne 1. UcciienoBanue 3JIeKTPOCTATHYECKOTO MOJIS.

1. Yro Takoe 31EKTPOCTaTHUECKOE M0Je?

2. Urto Ha3pIBaeTCs HANPSHKEHHOCTBIO — dJeKTpudeckoro monst?  (dhopmyna,
OlpesielieHne, MOCTPOCHHE  BEKTOpa  HANpsDKEHHOCTH,  €AMHUIBI  U3MEpPEHHS
HaANPSKEHHOCTH)

3. [puHImMn cynepno3uium.

4. Urto Ha3bIBaeTCs TMHUEH HANPSKEHHOCTH? MOTyT JIM OHU IiepeceKaTbes?

S. Uro Ha3bpIBaeTCsl MMOTOKOM HampspkeHHOCTH? Kak ¢ moMOIIbio CHIIOBBIX JIMHUI
n300pakaTh MEKTPOCTATUYECKOE T10JI€ CUCTEMBI 3apsiI0B?

6. Uro Ha3pIBaeTCA MOTEHIMAJIOM JIEKTPHUYECKOro Mmojisi? PasHOCTh MOTEHIIMAIIOB.

Kak cBs3an noreHuuan ¢ paboToM Mo MepeMeIIeHHUIO 3J1. 3apsiia B AIEKTPUYECKOM TOJIE.
Enununel uamMepenus noreHnuyana.
7. Yto Ha3bIBAE€TCS HKBUIIOTEHIIUAJIBHOM MOBEPXHOCTHhIO? Kak MAYT CUIIOBBIE JINHUU
[0 OTHOILIEHHIO K DSKBUIOTEHLUUAIBHBIM MOBepXHOCTAM? KakoBa CBsI3b MEXIY
HANPSHKEHHOCTHIO U MOTEHIIUATIOM?
8. Kaxk u qy1st uero Bxirouaercs peoxopa?
9. [loueMy s TOCTPOCHHUSI AKBUIIOTCHIIMAJIBHBIX MOBEPXHOCTEH, JIMHUH
HCIIOJIB3YIOT B LMY TaJIbBAHOMETP?

JlaGopaTtopHasi pa6ora Ne 2. OnpenesieHne JUNIEKTPUIECKOH MPOHUIIAEMOCTH Cpebl.
1. Yro Ttakoe naudnekTpuueckas NpoHHMIIAeMOCTbh (oTHocuTenbHass) Cpenbl? Kakue

CBOICTBA TMAJIEKTPUKA OHA XapaKTepU3yeT?

2. Uro Ha3biBaeTcs KoJebaTeTbHBIM KOHTYPOM?



3. OT uero 3aBUCHT MHIYKTHBHOCTb KaTymiku? Kak M3MEHHMTh 4acTOTy KoseOaHWH B
KOHTYype?
OT yero 3aBUCHUT IEKTPOEMKOCTD IIJIOCKOI0 KOHAEHcaTopa?
UYTo Takoe pe30HaHC HAIPSKEHUN?
Kakoro tuna KoHaeHCcaTop UCIOob3yeTcs: B paboTe?
KakoBa posib 3ByKOBOr0 reHepaTopa, UCIoIb3yeMoro B padbote?
B uem 3akmrouaercs MeToA orpezesieHus € B JaHHOU padbore?

JlaGopaTropnas padora Ne3. OnpenesieHne eMKOCTH KOHIEHCATOPOB.

UTo Ha3BIBaeTCS JIEKTPOEMKOCTHIO TPOBOAHMKA? OT 4ero oHa 3aBUCHUT? EXWHUIIBI
U3MEpEHUS.

Uro Takoe koHAeHcaTop? Bubl KOHIEHCATOPOB. DIEKTPOEMKOCTh KOH/IEHCATOPOB.

CoennHEeHNsT KOHIEHCATOPOB.

3axonbl Kupxroda.

[Ipumenenue 3akoHoB Kupxroga k 00bSICHEHHIO CXEeMBI MOCTA.

EmKocTHOE conpoTuBIIEeHUE.
YeMm oTiiMyaeTcs cxemMa MocTa YUHCTOHA OT CXEMbl, UCIIOJIb3yeMO B TaHHOU paboTe?
[Touemy?

UTto Takoe Mara3uH eMKOCTen?

MeTtoab1 onpeienieHus IIEKTPOEMKOCTH KOHAEHCaTopa.

JlabopaTtopHast pa6ora Ne 4. U3mepeHue cONPOTUBJICHUI.

1. Uto Takoe compotuBieHHE MpoBoaHMKA? Yem oHO obOycnoBieHo? Uto Takoe
yI€IbHOE cOoNpoTHUBIeHNE? ENUHUIBI N3MEpEHUS.

B 0N M
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2. CoenHeHNE CONTPOTUBIICHHIM.
3. 3akon Oma a1t y4acTka Lemu.
4, 3akonbl Kupxroda u ux npuMeHeHHE.
o. Moct YunctoHa. [louemy rajibBaHoMeTp MOKET IOKa3bIBaTh ‘07?7
6. MeTtob! onpeienieHns CONPOTUBIICHUS IPOBOIHUKA.
7. Uro Takoe aBomeTp? Kak ¢ HuMm pabortats? OMMeTp.
8. Kaxk mpu u3MepeHnu moyryuuth Hanbosee oo pe3yabrar?
JlabopaTtopHasi pa6ora Ne 5. 3yueHue 3aBUCMMOCTH CONPOTUBJIEHUH OT
TeMIepaTypsbl.
1. UYro Takoe COMPOTUBIICHUE U TPOBOIUMOCTH?
2. Kak u mouyemy 3aBHCUT CONpPOTHBIEHHE METAUIOB OT TeMIepaTypbl?
TemmnepatypHblit K03 HUITHEHT.
3. DnexTpoiauTHyeckas auccouuanus. Tok B snekTpoiutax. OT 4ero 3aBUCUT
IPOBOJAMMOCTD JIEKTPOJIUTA?
4. Kak 1 mouemy 3aBUCUT CONIPOTUBIICHHUE JIEKTPOIUTA OT TEMIIEPATYPHI?
5. 30HHas TEOPHs MPOBOJUMOCTH OJIYIIPOBOJHUKOB.
6. Kak 1 mouemy MeHsIeTCS CONPOTHBIICHHUE TIOTYIIPOBOIHIKOB MPU HArpeBaHUU?

JlabopaTtopHnasi pa6ora Ne 6. Pacuer mryHTa ¥ 100aBOYHOI0 CONPOTUBJICHUSI.
1. TlocnenoBarenpbHOE U MapasuieIbHOE COCTUHEHUE MPOBOJIHUKOB. METObI pacuera CIOKHBIX
cXxeM (METOJT 3B€3/Ibl U TPEYTOJIbHHUKA).
2. Uro Takoe rampBaHoMeTp? Iloyemy ranpBaHOMETp MOKHO HCHOJB30BATh U B KayeCTBE
ammnepMeTpa 1 B KauecTBe BosbTMeTpa? Kak 310 MOXkHO cenatsb?
3. Uro Ha3piBaeTCs TMOCTOSHHON raibpBaHoMeTpa? UTo Ha3bIBaeTCs YYBCTBUTEIBHOCTHIO
rajgbBaHOMeETpa?
4. Pacuert mryHTa u 106aBOYHOTO COMPOTHUBIICHUS, B Y€M COCTOUT UX POJIb?
5. YTo 3HaUUT NpOrpagyrupoBaTh U3MEPUTEIBHBINA TPUOOP (aMIepMeTp, BOILTMETP)?
6. UTo 03HAyalOT 3amMcu Ha LIKaue IpuoopoB?
7. KakoB mpuHIUT ACHCTBUS MarHUTO-3JIEKTPUIECKUX CUCTEM?
8. BkiroueHue peocrara B Ka4€CTBE NOTEHIIMOMETPA.
9. Uto Takoe Mara3uHbl COMPOTUBIICHUH?

JladopaTtopHnast pa6ora Ne 7. Onpenenenne J/1C pa3au4HbIMH METOAAMH.
1. Kakue cuibl Ha3bIBalOTCSI CTOPOHHUMHU?
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10.
11.
12.

Yro HazeBaeTca DJC?
3akon Oma 1Sl 3aMKHYTOM LIETIH.
Uro HazbIBaeTCs MUPKYISAILUEH BEKTOpa HANPSHKEHHOCTH 3JIEKTPUUECKOTO MOJIS.
3axonbl Kupxroda.
B yem 3akiogyaercss MeTol KOMIICHCAIUH.
Mertonbl uzmepenus I/C.
JlabopaTopnas padora Ne 8. Onpenenenune repmol/IC.

Nookown

1. [Touemy B MecTe KOHTakTa JBYX MPOBOJHHUKOB OO0pa3yeTcsi pa3HOCTh
noTeHIanoB? OT 4ero 3aBUCUT €€ BETUYUHA?

2. Moxuo nu nonyunth DJIC B 3aMKHYTOM IIENHM M3 pa3HBIX METAJJIOB 3a CYET
KOHTaKTHBIX Pa3HOCTEH MOTEHIIUATOB?

3. UYro takoe TepmoD[C?

4. UYro takoe koapduuueHt repmoI/IC i quddepennmansaas IC? Moxet nu

B IIeTH OBITH 00JIbIION TOK 3a cueT TOJIC.

o. 3akoH Boubra.
6. 3aucut mm ko3 dunuent TOJC ot TemnepaTypsi?
7. Urto 3HaUUT MpOrpagyupoBaTh TEPMOIApy?
8. SIBnsieTcs M 3aBUCUMOCTD OT TEMIIEpATyPhl TUHEHHOMN?
9. Uro Takoe Mara3uH CONMPOTUBIICHUS | JIJISl YETO OH HCIONIb3YeTCs B paboTre?
JlaGopaTtopHas padora Ne 9. CHsiTHe XapaKTePHUCTHK TPEXJIEKTPOAHOM JIaMIIbI.
1. Uto Ha3bIBAETCS TEPMOAIIEKTPOHHOM sMuccuen? Kak oHa ncnosin3yeTcs B paborte
ANEKTPOHHBIX JIaMII?
2. Ponb snexTponos (aHOA, KaTO1a, CETKH) B TPUOJE.
3. UTO Ha3bIBACTCS CTATUYECKOM aHOJHOM XapaKTePUCTUKON JIaMITbl?
4. UTo Ha3bIBaeTCS TOKOM HACHIIIECHUS?
5. Uto Ha3bIBa€TCAd CTATUYECKOM CETOYHOM XapaKTEepHCTHKOHM jammbl? YTo Takoe
MOTECHITUA 3alTUPaHUs JTaMIIbl?
6. OOBSICHUTH IPUYMHY U XOJ1 U3BMEHEHHSI CETOYHOT'O TOKA C YBEJIIMYCHHEM Ha CETKE
MOJIOKHUTEIHHOTO MOTEHIIUANIA.
7. OOBSICHUTH IPUYUHY OJHOCTOPOHHEN MTPOBOJAUMOCTH 3J1.JIAMITBI.
8. Bxrouenue peocrara B KauecTBE OTCHIIMOMETPA.
9. Bxurouenue 3-X MOIOCHOTO MEpEeKoYaTens Ij1sl U3MEHEHUs HallpaBJIeHUs TOKa
B IICTIH.
10. [loyuemy mpu CHSATHM CETOUYHOM XapaKTEPUCTHUKKA HM3MEHEHHE IOTEHIMajga Ha
CETKE BEJIET K N3MECHECHHIO aHOITHOT'O HAIPSIKEHUs?
11. Kak wu3MeHseTcss NOTEHLMal 3alupaHusl JaMIlbl C W3MEHEHUEM aHOJHOTO
HanpspKeHus ?
12. MO3KHO 1M YBEJIMYUTh TOK HACBIILICHUS ?
JlabopaTtopHnasi pa6ora Ne 10. CHsiTHE XapaKTePUCTUKH MOJIYPOBOJHUKOBOIO AN0IA U
u3MepeHue

K03 (ppuuMeHTa yCHJICHUS TPAH3UCTOPA.

Kaxue Tena Ha3pIBaroTCs NOIYIPOBOJIHUKOBBIMU ?

Yem oTiinyaeTcs MONMYNPOBOIHUK II-TUIA OT IIPOBOJIHUKA?

Kaxkas npoBoAMMOCTb Ha3bIBAE€TCS IPOBOAMMOCTBIO P-TUIIA?

Y10 NporCcXOAUT Ha IPaHMIIE KOHTAKTa IPOBOJIHUKA H-THUIIA C OJYIIPOBOJHUKOM p-THIA?

Yro Takoe cOOCTBEHHAsI U MPUMECHAS IIPOBOAUMOCTH?

Uto Takoe 3anuparoniui ciaom?

[louemy KOHTakT 2-X HOJYNPOBOJHUKOB C PA3HOr0 THUIIA IPOBOJAMMOCTBIO 00agaeT
OJHOCTOPOHHEH POBOJAUMOCTBIO?

Uro Takoe npsimoe u oopatHoe Hanpspkenue? [Ipsmoit 1 oOpaTHbIi TOK?

Uto Ha3bIBACTCS BOJBTAMIIEPHON XapaKTEpUCTUKOMN quoaa’?

J1 4ero Ciy’KuT NOoJIyNpOBOJHUKOBBINA U017

Kak onpenensercs ko3 uument ycunenus tpuonaa’?

Bxurouenne peocraTta Kak HOTEHLIMOMETPA.



13. Bxirouenue 3-x HOIHOCHOTO MEPCKIOYATEIId IJIs1 U3BMCHCHUS HAIIPAaBJICHUA TOKA B LCIIH.
JlaGopaTopnas padora Ne 11. OnpenesieHue ropu30HTAJILHOI COCTABJSIIOLIEH
HANPSKEHHOCTH MATHUTHOIO MOJs1 3eMJIH.

1. Yto Ha3BIBAaeTCS CHIJIOBOM JIMHUEH MarHUTHOT'O MO ?

2. Kak unyr cwioBble TMHMM MariuTHoro nosst 3emnu? I'ne y 3emiu ceBepHbIi
MAarHUTHBIN NoJI0C? OnpenenTe 3JIeMEHThl 3eMHOTO MarHeTH3Ma.

3. HamnpaBneHnue kakoro BEKTOpa COBMAIAET C HAMPaBICHUEM MATHUTHOM CTPEJKH,

HAaCa)XCHHOM Ha BepTUKanpHyr0 ocb? Ha ropusoHTaneHyto oce? HyxHO 1
TOPU30HTAJIBHYIO OCh OPUEHTHUPOBATH KaK-TO B IPOCTPAHCTBE WM 3TO HE 0053aTeNbHO?
Cdopmymuposats 3akoH bruo-Capapa-Jlamnaca.

Kax HanpaBneHO MarHUTHOE 110J1€ KpyroBoro Toka? Yemy pasHa ero H..
CrpaBelyiiB JIU PUHIMI CYTIEPTIOZULINH JJIsI MATHUTHBIX TOJICH?

B uewm 3akmrouaercsa metop onpeaenenus Hr u Hp 3eMHOTr0o MaruutHoro nosis?
J171s1 4ero BUTOK OPUEHTHUPYETCS B INIOCKOCTH MarHUTHOTO MepUANaHa?
JIaﬁopaTopHaﬂ padora Ne 13. Onpenesienne ko3gpuuneHTa CAMOMHIYKIMH KATYIIKH.

N G

1. Yto Ha3bIBaeTCAd MHAYKTUBHOCTHIO MPOBOIHKUKA? ETUHUIIBI HI3MEpEHUS.
2. [Toyemy kaTylika OKa3bIBa€T pPa3HOE COMPOTUBIICHUE IOCTOSIHHOMY TOKY H
MepeMEHHOMY?
3. OT 4ero 3aBUCUT UHAYKTUBHOE COMTPOTUBIICHUE KATYILIKH?
4. Kak cBs3aHbI HHIYKTUBHOE M aKTUBHOE COMPOTHUBIIEHHE MPOBOJHUKA? MOXKHO T
UX MIPOCTO CKJIAJbIBATH?
5. Yo 03HayaeT, YTO TOK MO (ha3e He COBMAJIAET C HAIMPSKEHUEM?
6. Koria B mienu nepeMeHHOro TOKa TOK M HANPsDKEHUE COBIAIA0T o (aze?
7. Yro Takoe emrocTHOe comportuBiieHne? Yem oHo oOycnoBiaeHo? Kak Biausier Ha
TOK B 1€ ?
8. Kak yBennunuTh HAYKTUBHOCTh KaTyIIKH?
9. Kaxk perynmupyercst HanpsixeHUE B 11enu?
OIITUKA

JlaGopaTopnas padora Ne 3
1. JIuazel. Ontudeckas ocb. @okyc. [nmaBHas ontuueckas ock. DokycHoe paccrosiaue. Dopmyna
JIMH3BI, ONITUYECKAsl CUJIa TUH3BI.
2. [loctpoenue n300pakeHuil B IMH3aX U 3epKajiax.
3. Metons! onpeneneHus: GOKYCHOTO pacCTOSHUS COOMparOILei TUH3BL.
4. Iloctpoenue yeprexa k merony beccens.
5. Mertoauka onpeneneHust pOKyCHOTO pacCTOSIHUS PACCEHBAIOILECH JTMH3BL.
6. AGeppamnus JIMH3: XpoMaTHdeckas, ceprudeckasi, Koma, aCTUTMaTHU3M.

JlaGopaTopnas padora Ne 4,4a

1. 3akoHbl OTpakeHHs U TperaomiieHus cBeTa. Puznyeckuil CcMbICT aOCONIOTHOTO U
OTHOCHUTEJILHOTO 110Ka3aTelIs IPEJIOMIICHUS CPEbL.
2. SIBneHue MOJIHOTO BHYTPEHHETO OTPaKEHUS.
3. Xon nydel uepes II0CKO NapalieNbHYI0 IUIACTUHKY U IIPU3MY.
4. Xon iy4edl B MUKPOCKOIIE.
5. Metoauka onpeseseHre moka3aTelis peJoMIIeHHUs Py MOMOoIIK MUKpockorna. (KauecTBeHHOE
00BSICHEHHUE YepTEXKA).
6. 3aBHCHUMOCTbH TIIOKa3aTelsl MPEeJOMICHHS Cpeasl OoT TeMmmeparypbl. [Ipunuun paboTsl
pedpakTomeTpa (mocTpoeHue Xoa Jiyuaei B peppakromerpe).

JlabopaTopnas padora NeS.
1. B dem cocrour sBieHwe wuHTepPepeHMuU? VYCIOBHE TMONYYCHUS  YCTOMUHUBOMN
UHTEpPEPEHIINOHHON KapTUHBI. KOrepeHTHOCTh HCTOYHUKOB.
2. VcnoBus HaOmoAeHnss Max u Min npu uatepdepeHnnu aByx tydeit AL, AD.
3. CnocoObl Habmogenus uHTEepdepeHuuu: onblT FOHra, Ounpusma u Ousepkana Dpenens,
Meton JInoiina (c mocTpoeHUEM XOa JIy9eil 1 MHUMBIX UCTOUYHUKOB).
4. MetoauKa ONpeIeeHUs ITTMHBI CBETOBOM BOJHBI IIPH TOMOIIN OUITPU3MBI.



JlabopaTopnas padora Ne 6.
1. B yem cocTosIT siBIeHUE U YCIOBHUE UHTEP(EPEHIIUN CBETOBBIX BOJIH?
2. YcmoBust mMax u Min npu uHTepGEPEHIMN ABYX JTYUCH.
3. Tlonstue 006 uHTEepdepeHIMH B TOHKUX IUICHKAX: MOJOCHl PAaBHOTO HAKJIOHA W PaBHOU
TOJILUHBI (DUCYHOK U €r0 00BbSCHEHHE).
4. Konpiia Hetorona. BeiBon hopmyiier aiis R u A.
5. Meronuka omnpeaeneHus: paanyca KpUBU3HbBI JUH3bI U JITTMHBI CBETOBOM BOJIHBI C TTOMOIIBIO
kosery HeroToHa.
JlabopaTopnas padora Ne 7.
1. Mudpakaus ceeta. [Ipunnumn [roiirenca-dOpenens.
2. Iudpaxiust oT mend. Y CIoBUs Max u Min cBera oT miesiu (PUCYHOK).
3. JludpaxiponHast pemeTKa. Y CIIOBHS MaxX 1 MiN ¢cBeTa OT peIeTKH (PUCYHOK).
4. Onpeznenenue A MpH MOMOIIU TU(PAKIIMOHHOMN PEIIETKH.
JlaGopaTtopnas padora Ne 8.
1. EcTtecTBeHHBIH U MONSIpU30BaHHBINA cBeT. CIIOCOOBI OMYyYEHUS TOISPU30BAHHOTO CBETA.
2. BpaiieHre miocKOCTH MOJSIpU3aliyi ONTUYECKH aKTUBHBIMH BEILIECTBAMU. YTOJ1 TOBOPOTA
IJI0CKOCTH nossipuzatuu. [loctositHHas BpaleHus.
3. IlpuHIUI YCTPOMCTBA U IEMCTBUS cCaxapuMeETpa.
4. 3akoH bproctepa u ero gusudeckoe 0ObSICHECHHE.
5. lonspuzaTop u ananuzatop. 3akoH Mastoca.
6. MckyccTBEeHHAst aHU30TPOIIUS U €€ UCTIOJIb30BAHUE B TEXHHUKE.
JlabopaTtopnas paGora Ne 10.
1. TenoBoe u3nydenue Ten. Enunuiel n3mepenus. M3nydyarenpHas U noriaomarenbHast
CIIOCOOHOCTH Tell.
2. CriekTpaibHas 1 MHTErpajibHast, U3ydaTeabHas U noriomareabaas cnocoonoctu (E., A, Ry).
3. 3akoH Kupxroda.
4. IousiTre aOCOIOTHO YEPHOTO TEJIA.
5. 3aKOHBI TEIJIOBOTO U3My4YeHHs abcomoTHO yepHoro Tena: Credana-bonpimana u Buna.
W3meHeHue 1iBeTa Ten Npy HarpeBaHuU.
6. I'pacduku pacnpenenenus YHEPTUH U3TyYeHUs TI0 JUTMHAM BOJIH IIPH Pa3HbIX TEMIEpaTypax.
®opmyna [Inanka (GyHKIHH pacrpeneieHus] SHEPTUH PaBHOMEPHOTO U3TYYEHHUS YEPHOTO Tea).
OnTHueckuii MUPOMETP: YCTPOMCTBO U METO U3MEPEHHSI TEMIIEPATYPhl MTUPOMETPOM.
JlaGopaTopnas padora Ne 11.
1. Buemnuii dotorddexr. 3akonsl dotorddexra (3akoH CroneroBa). OCHOBBI KBAaHTOBOM
TEOpUH CBETA.
2. YpaBHeHnue DiiHmreitHa 11 Gotorddexra. JmMHHOBOIHOBas rpaHuLa a1 GpoTorddexra.
3. BakyymHabiii poTo351€MEHT. Y CTPOMCTBO U BKIIOYEHUE B IIETIb.
4. BonpTammepHasi XapaKTepucTUKa OTOIIEMEHTA.
5. O0psacHEHnE pe3ynbTaTOB SKCIIEPUMEHTA HAa OCHOBE 3aKOHOB (OTO3(PdeKTa.
Jlaboparopnasi padora Nel2.
1. DHeprus cBeToBbIX BOJH. [ToTOK 3HEprun. [InotHOCTh MOTOKA SHEprun. Bextop YMoBa.
2. CeeroBoii notok. KpuBast BuHOCTH. ENMMHULIBI U3MEPEHHUSI, COOTHOLLIEHHUE MEXAY BATTOM U
JIOMEHOM.
3. OcBenieHHocTh. Equnuiiel usmepenus. SIpkocTb U CBETUMOCTD, CBSI3b MEXKY HUMH. EnuHULIBI
H3MEpEeHusl.
4. 3aKoHBI OCBEILIEHHOCTU. MeToAMKa IPOBEPKHU 3aKOHOB OCBELICHHOCTH.
5. IlonsTue o0 BHyTpeHHEM U BeHTWILHOM (hoTodddekte. [IpuHium aeiicTBUS TIOKCMETpa.
JlabopaTopnas padora Ne 14.
1. Iucniepcus cBeta, TUCTIEPCUOHHBIN CIIEKTP. X0/ Jyded B MpU3Me ( PUCYHOK).
2. CnekTpockorl. X0/ Jy4eld B CIIEKTPOCKOTIE.
3. CrexTphl UCITyCKaHUS U CIIEKTPHI MOTJIOIEHUS. JInHeuaThie U, CIUIOIIHbIE U MOJIOCAThIe
CHEKTPBI. Y CI0BUSI UX HAOIIOACHUS.
4. CnexktpanbHblii aHaIU3. JJ1s1 4ero CHUMAIOT rpaJupOBOYHYIO KPUBYIO CIIEKTPOCKOTIA.



5. M3nyuenue u noriouieHue cBeta aroMoM. OObsICHEHHE IPOUCXOKICHUS TMHEHYaThIX

CIIEKTPOB M CTPYKTYPHI CIICKTpa U3Iy4eHUs aToMa Bojiopoa o bopy (dusuka-10).
JlabopaTopHas padora NelS.

1. SIBnenue ¢potorddexra. BuenHuii, BHyTpeHHUN 1 BEHTUIBHBIN (POTOA(HPEKTHI.

2. 3akonsl CroneroBa /s BHemHero GoToaddexTa.

3. YpaBHenue DutHmreiHa ais Goroaddekra. [nmuaHOBOIHOBAS rpaHuiia GoTodddexra.

4. IMpuHuun aeicTBust BEHTUIBHOTO poTodddekra.

5. CnektpanbHas XapakTepucTHKa (GOTOIIEMEHTA.

6. [IpuHuMn nEeCTBUSI MOHOXPOMATOPA.

7. Kak CHUMArOT CIEKTpajbHYI0 XapaKTepucTUKy oTodeMenTa B padore? [louemy st

MOJTYYEHHUs CIIEKTPAIbHOM XapaKTePUCTHKH HEOOXOANM MepecueT SHEPrUH PeasbHOro

HCTOYHUKA?

ATOMHAS ®U3UKA.
OPU3BUKA ATOMHOT O AAPA U DJIEMEHTAPHBIX YACTHI]
JIABOPATOPHAS PABOTA Ne 2
OIIPEJEJIEHUE MOCTOSAHHOM IJTAHKA METOJIOM
SAAEP KUBAIOLIEI'O HIOTEHHOUAJIA UIA ®OTODJIEMEHTOB

1. OOBsiICHUTH MEXaHU3M O00pa30BaHUsI CIIEKTPOB M3TYUYEHUSI HAa MIPUMEPE CIIEKTPa aTOMAPHOTO
BOJIOpOJIA.
2. CriekTpbl BOAOPOAOIOI00HBIX aTOMOB.
3. B uem 3akmrouaercs npaBuiio otoopa?
4. B gem 3aximovaercs sinenue Gororddexra? Buemnuii n BHyTpeHHUN (HOTOdPdEKT. 3aKoH
OiHmTelHa 115 GoTodddekra.
5. YcTpoicTBO POTOAIEMEHTOB. By/IeT i TOK HACKHIIIEHHUS Y Ta30HATIOTHEHHBIX ()OTORIEMEHTORB?
6. Kak ompezensitor B pabore moctosiuuyto [lnanka? Kak onmpenenuts paboTy BbIxoaa (eciu
W3BECTHBI 33J€P/KUBAIOLINE PA3HOCTH ITOTEHIIMAJIOB JIJIsl pa3HbIX 4acToT)?
7. YCTpOUCTBO U NMPUHIUII ACHCTBUS MOHOXPOMATOPA.
8. OnieHKa NorpemHocTed n3MepeHusl.

JIABOPATOPHAS PABOTA Ne 3

N3YYEHUE CIIEKTPA BOAOPOJA C TIOMOIIBIO
MOHOXPOMATOPA

1. Haueptuth Mozenb aroma renusi. YTo npeacTaBiiseT U3 ceOs IBaXKabl HOHU3UPOBAHHBIN aTOM
renausi?
2. Mognens atoma Pesepdopaa. Kakue 0oCHOBHbIE OIBITHI MOATBEPKAAIOT CYIIECTBOBaHKUE aToMa?
3. C KaKuM yCKOPEHHMEM 3JIEKTPOH JIBUIKETCSI BOKPYT sApa?
4. Iloyuemy HENPEPHIBHO U3ITYYAIOIIMI aTOM COIJIACHO KJIAaCCHUYECKON TEOPHH 3JIEKTPOJUHAMUKI
JI0JbKEH ynacThb Ha aapo? Kak 06xonuT sty TpyaHocTh Teopust bopa?
5. CdopmymupoBats moctynatel bopa. Kakumu skcnepuMeHTIBHBIMUA  (aKTOpaMu
MOATBEPKat0TCA 1octynarel bopa?
6. Paccuntarh NOTEHUMANBHYIO U TIOJHYIO SHEPTHH BOAOPOIONOA00HOT0 aToMa.
7. BbIBECTH BBIpa)KEHUE YaCTOTHI U3IYyYEHHs aTOMa BOJOPO/A.
8. Cnekrpanbubie cepun. OOBICHEHHE CTICKTPAIBHBIX CEPUI C TOUKHU 3pEHUS KBAHTOBOW TEOPHUH
aToMa.
9. Kak onpenensiercs nocrosinHas Punoepra B padbore?
10. IlpuHnun neiictBusg MoHOXpoMaTopa YM-2 U ero ycTpoicTBo.
11. Kak nporpaayrpoBaTh CIIEKTPOCKOI?

JIABOPATOPHAS PABOTA Ne 6

OINNPEJAEJIEHUE COAEPKAHUSA KAJIUA B COJIAX
PAJMOMETPUYECKUM METOJOM

1. CocTtaB aTOMHOTO siipa. XapaKTePUCTUKH COCTABIIAIOIINX €T0 YaCTHII.
2. CMbICH IOPSIAKOBOIO HOMEpA 3JIeMEHTa B Tabuuiie MenaeneeBa. MaccoBoe YMCIIO 3JIEMEHTA.
3. Yto Takoe n30TONnbI?
4. Yto noHuMaeTcs NoJ paJuoaKTUBHBIM pacrajom?



5. Buapl pailnoakTUBHOIO pacliaza, paBuia CMEIICHUS.
6. 3aKOH paAMOaKTUBHOIO pacnaja.
7. Yro Ha3bIBa€TCs AKTUBHOCTBIO PaIMOAKTUBHOIO JIEMEHTa?
8. Uro Takoe nepuo i moyrypacnaia?
9. P -pacmax. Otkyma Oepyrcs SJICKTpOHBI TpH  [-pamuoakTUBHOM pacmnane. lIpuBectu
npuMepsl  [-pacmaja.
10. IlpuHIun nelcTBUS CHMHTUUISIIUOHHOTO CUETYHKA.
11. IIpunnun neiictBus GotosnekrpoHHoro (MIY) ymHOKMTENS.
12. Kak paccunTaTh IPOIEHTHOE COAEPKaHUE KaJus B CONU?
JIABOPATOPHAS PABOTA Ne 7
COOTHOIEHWE HEONPEJEJEHHOCTEM JJISI ®OTOHOB

1. Judpakuus oT menn. YcIoBUe MAaKCUMYMOB U MUHUMYMOB. [1luprHa rimaBHOro MakcuMyMa.
Iloka3ath Ha pHuCyHKax M rpaduke H3MEHEHHUs MHTEHCHUBHOCTH BBILIEJIIETO CBETa OT
PaccTOSHUA O OCEBOM JIMHUU Ha 3KPaHe, OT YIJla PacCestHUs.
2. 3amucaTh COOTHOILIEHHWE HEONPEIEICHHOCTEN s BOJIH. [Tosichute Ha rpaduke
pacnpeielleHie MHTEHCUBHOCTH 110 yIJIaM JUIs LeNNeld  pa3HOM IIUPUHBI.
3. 3anucaTb M TOACHUTH COOTHOILIEHUE HEOINPENEICHHOCTEH IPH KBAHTOBOM XapaKTepe
AJIEKTPOMArHUTHOTO U3JIy4EHUSI.
4. 3anucarb U NOSICHUTH COOTHOLLIEHUE HEONPEAETICHHOCTEN sl YaCTHII.
5. OOBSCHUTH YCTPOWCTBO YCTAHOBKH U X0 pabOTHI, paccKka3aTh O METOAMKE U3MEPEHUH.

JIABOPATOPHAS PABOTA Ne 8

OIIPEJIEJIEHUE IINPUHBI 3ATTIPEILIEHHOM 30HBI
HOJYITPOBOJHUKOB

. CTpoenue aToma. JHEpPreTuueCcKre YpOBHH aTOMOB.
. KBanToBble uncna. VX ¢pusndeckuii cMbICI.
. [IpyHIUIT 3aNI0JIHEHNS SHEPTETUYECKUX YPOBHEW aTOMOB.
. 30HHAas CTPYKTypa 3HEPreTUUECKUX YPOBHEH TBEPBIX TEII.
. UeM OTIM4arOTCs MOJYIPOBOJHUKHA OT METAJIJIOB M IUAJIEKTPUKOB?
. OHeprus depmu.
. [Ipupoaa HocuTenen 3apsaa B MOJyIPOBOJHUKAX.
.DJIEKTPONPOBOIHOCTH MOJIYIIPOBOJHUKOB.
. 3aBUCUMOCTb 3JIEKTPOIIPOBOJHOCTH MOJYIIPOBOJHUKOB OT TEMIIEPATYPHI.
10. Kak onpenenuts NMpPUHY 3alpEIIeHHON 30HbI? B KakuX eIMHNLaX OHA U3MepsieTcs?
11. Yro Takoe Tepmope3uctop?

O 0 IO DN K W~

ATOMHAS PU3UKA.
OU3BUKA ATOMHOT O AAPA U DJIEMEHTAPHBIX YACTHUI]

Bomnpocsl kosiokBryma 1.
[Ipenmer u 3agauun paznena «Pu3uka aToMa U SApay.
ATOMHO-MOJIEKYJISIPHBIC MACIIITAOBI.
Knaccuyeckass kapThHa MHpa ¥ HEOOXOJUMOCTh BBEICHHS KBaHTOBBIX
MPECTABICHUMN.
Teopust atoma Bogopoaa no bopy.
OmnwiT Pesepdopna.
Snepnas (manerapHasi) MOJIE€Nb aTOMa.
JIvHeyaThIil CIEKTp aToMa BOIOPOAA.
Iloctynatel bopa.
. OnbiTel @panka u ['epia.
10. KopryckynsspHO-BOJTHOBOM Jlyajin3M CBOICTB BEIIECTBA.
11. Bonubl ne bpoiins u HEKOTOphIE UX CBOWCTRBA.
12. CooTHOIIEHHE HEOTIPECIIEHHOCTEH.
13. BonHoBast pyHKIUS U €€ CTATUCTUICCKUN CMBICIT.
Bonpocsl kos10KkBHYMAa 2.
1. BonnoBas pyHKIHMS U €€ CTATUCTUYECKHUI CMBICIL.

Ll
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2. IIIOTHOCTH BEpOSATHOCTH. YCJIOBHE HOPMHUPOBKHM BeposiTHOCTEeH. [IpuHimn
CYTEPHO3UIIHH.

3. O6mee ypaBuenue Ilpenunrepa. YpaBuenue IllpenuHrepa 1uisi CTalMOHAPHBIX
COCTOSIHUM.

4. TlpuHUMI NPUYMHHOCTH B KBAHTOBOW MEXaHHKE.

5. JlBmwkeHue cBOOOTHON YaCTHIIBI.

6. Yactuima B OJHOMEPHOW MPSIMOYTOJIIBHON <«IIOTEHIIUATIBHOU sME» C OECKOHEYHO
BBICOKHMH «CTCHKAMI.

7. JluHenHbIN TapMOHMYECKUN OCIMIUISTOP B KBAHTOBOM MEXaHUKE.

8. AToMm Bo/IOpOJia B KBAaHTOBOM MEXaHHKE.

9. Pacmenyenue cnekTpanbHbIX THHUN. D¢ dekxTsl 3eemana u lllTapka.

10. Crmextp atoma Bogopoaa. [Ipasumo ot6opa.

11. CnuH snextpoHa. CHMHOBOE KBAHTOBOE YHCIIO.

12. TlpuHIMIT HEPA3IMUYUMOCTH TOXKIECTBEHHBIX YacThll. DEpMHUOHBI U OO30HBHI.

13. Ipunnun [Naynu. PacnipeneneHue 31eKTPOHOB B aTOME 110 COCTOSTHHSIM.

14. Tlepuoan4ueckas cuctema dJIeMeHTOB MeHaeneeBa.

KadecTBeHHLIE 3a1a4UH

1) 3aBuCHT M pacrpee/icHHe YHEPreTHYECKUX YPOBHEH OT (OPMbI TOTCHIIUATBHON SMbI?
OTBeT NpOUILTIOCTPUPOBATS.

2) TlpaBuna KBaHTOBaHHS OpPOMTAILHOTO MEXAHHYECKOTO W COOCTBEHHOIO MOMEHTOB
UMITYJIbCa 3JIEKTPOHA U MX NIPOEKIIMI Ha HAMPABJICHUE BHEITHETO MATHUTHOTO TIOJIS.

3) Ilouemy aTom BOIOPOAa MOXKET UMETh OJIHY M Ty K€ SHEPIHIO, HAXOASACh B PA3IHUHBIX
COCTOSIHUSIX?

4) CKOJBKO 3JEMEHTOB MOXET OBbITh B aTOME, Yy KOTOPOIO B OCHOBHOM COCTOSTHUH
3anosHeHbl K- u L-060m0uku, 3S-1m0000709Ka U J1Ba 3JIEKTpoHA B 3P-110;10007049Ke?
Yro 3710 32 aTOM?

5) B ueM oTiin4rMe KBaHTOBO-MEXaHUYECKOTO M KJIACCHYECKOrO OMHMCAHUS TapMOHUYECKOTO
ocusATopa’?

6) KakoB KBaHTOBO-MEXaHMYCCKHI CMBICII IEPBOrO OOPOBCKOTO paauyca?

7) Yo ompenenseT KBapaT MOIYJIS BOJTHOBOW (QYHKIIUN?

8) MoKeT i YacTuIla HaXOJAUTHCS Ha JHE «IOTCHIMAIBHON SMbI»? OmnpenessieTcs: JId 3TO
(hopmoit stMbI?

9) Yemy paBHa pa3HOCTb SHEPIHil MEXIy 4 U 2 SHEPreTHUCCKUMH YPOBHSIMH KBAHTOBOTO
ocuuusiTopa?

10) B uem oTiinyrie MOHUMaHKS TPUYUHHOCTH B KJIACCUYECKON M KBAHTOBON MEXaHHKe?

11) KakoBa HaWMEHbIIIAs SHEPrUsl YACTHIBI B «IIOTCHIUAIBLHOW sSME» C OECKOHEYHO
BBICOKUMHU «CTCHKaMM»?

12) Tloyemy KBaHTOBasi MEXaHHKa SIBIISICTCS CTATUCTHUECKOM TEOpHEii?

13) ®usnueckuii CMBICT KBAHTOBBIX YKMCEN: TJIIABHOTO, OPOMTAIBHOIO M MarHuTHoro. Kakue
3HAUEHUS! OHU MOTYT IPUHUMATH?

14) Kakre KBaHTOBBIE 4YHCIIa HMEET BHEIIHUN (BaJCHTHBIA) O3JCKTPOH B OCHOBHOM
COCTOSIHUU aToMa HaTpus’?

15) Kak u3MeHHIach ObI CTPYKTypa 3JCKTPOHHBIX OOOJOYECK aTOM, €CIIH Obl AJIEKTPOHBI
Obun He pepmMHOHaMH, a 6030HAMU?

16) 3amucarh 3JICKTPOHHYIO KOH(HUIypalMio i aTOMOB: HEOHA, HHUKENS, TepMaHHsI,
KoOaJbTa.

17) KakoBsl Bo3MoskHbIe 3HaueHHs | 1 Ml s riaBHOro kBanToBOrO umcia N=5? CKOJIbKO
Pa3IUYHbIX COCTOSIHUN COOTBETCTBYET n=47

18) Bonplile WM MEHbBIIE SHEPrHsl YACTHUIIBI, HAXOMSALICHCS B «IIOTCHIHUAIBHON sIME» C
OECKOHEUHO BBICOKUMH «CTEHKAMH», B COCTOSIHUU C N=3 TI0 CPaBHEHUIO C COCTOSTHUEM
n=1? Bo ckoabko pa3?

IlepeyeHb TeM AJ151 KYpCcOBOii padoThI:
1. Crpykrypa u ¢puzndeckue CBOMCTBA MOJIUMEPOB.



2.
3.
4.

Komno3unmonHsle MaTepraibl OCHOBE MTOJUMEPOB: CTPYKTYpa U PU3NUECKHUE CBOUCTBA.
Crapenue noJmMepoB U npodiaemMa ux yTUIH3alKH.
VYrnepoaHele HAaHOCTPYKTYpPHBIE MaTepHajbl: CTPYKTypa, (U3HUecKre CBOWCTBA,

MOJIYYCHHUEC U IPUMCHCHUC.

17.

JlnHamMuKa OTMHOYHOM KaIlJld B Ta30BOM MOTOKE.
DddexT Xomta u ero NpUMEHEHHE.
Hucniepcus csera.
AcTeponiHasi onacHOCTb. AHaJIU3 MyTEN 3alUThI.
Mznydenne u criekTpbl. CEKTpaIbHBIN aHAJN3.
. DIJIEKTPOIPOBOIHOCTh MAaTEPUATIOB.
. [loTeHIMOMETpUYECKUI METO/1 UCCIIEAOBAHUS CPEI.
. Kunkoctu. [IoBEpXHOCTHOE HATAKEHUE.
. I3Mepenne TuaneKTpuyecKor IPOHUIIAEMOCTH KOMITIO3UTHBIX MaTEPHAIIOB.
. Pacuer quanexTpudeckoil MpOHUIIAEMOCTH KOMIIO3UTHBIX MaTE€pPUAJIOB.
. Ilornounienue 371€KTpPOMarHUTHBIX BOJIH CIIOUCTBIMU CPEIaMHU.
. Peanuzanus metona marpur nepeHoca B Maple.
MopenupoBanue B3aUMOJEUCTBUS  DJIEKTPOMATHUTHOM BOJIHBI C  KOMIIO3UTHBIM

MaTepuajioM.

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

26

®du3nvecKrue OCHOBBI M BO3SMOXKHOCTH METO/Ia PEHTTCHOCTPYKTYPHOTO aHATN3a.
du3nuecKkue OCHOBBI U BO3MOKHOCTHU CIIEKTPO()OTOMETPUIECKOTO METO/1a aHAJIH3a.
du3nvecKkrue OCHOBBI U BO3SMOXKHOCTH METOJIa PEHTTEHOCIIEKTPAIIBHOTO  aHAln3a.
Marnerokanopudeckuii 3h}exr.

TeriooOMeH npu KaneapbHOW KOHACHCAIUY Tapa.

MeTopl HHTEHCH(DHUKAIINY TPOLIECCOB TEIIO0OMEHA.

TemmooOmeH npu (pa3oBbIX mepexoiax.

CMemaHHbBIN TETIIO00OMEH.

. JlepeKThl KpUCTAIMIECKUX CTPYKTYp. Tomonorudeckue ne(eKThl B YIIIEPOIHBIX

MaTtcpurajiax.

27
28
29

. Meroasl ucciaeq0oBaHus CTPYKTYPBI YIIIEPOIHBIX MAaTEPUAIIOB.
. CBepXIIPOBOIUMOCTh: UCTOPHS, TPOOIEMBI, IEPCTIEKTUBBI.
. 3aKoH OajaHca HTPOIHH.



IIpunoxenue 2

7 OueHOYHBIE CPeICTBA IS IPOBEACHHUS MPOMEKYTOYHON aTTECTALIUA

a) Ilnannpyembie pe3yabTaThl 00y4eHHUsI H OLCHOYHBIE CPEACTBA /ISl IPOBEICHUs POMEKYTOYHOM aTTeCTallu:

CrpyKTypHBII
JJIEMEHT

KOMIICTCHII N

[Inanupyemblie pe3yibTaThl 00YyUCHUS

OneHouHbIE CpeicTBA

OIIK-1 CrnocobeH mpuMeHsITh €CTECTBEHHOHAYYHBIE M OOIIEHHKEHEPHBIC 3HAHUS, METO/Ibl MATEMAaTUUYECKOI'0 aHAIM3a U MOJICTTUPOBAHUS B 00JIaCTH
po(eCCUOHATBHOM EATETLHOCTH

OIlIK-1.1 Hcnons3yer €CTECTBEHHOHAYYHbIE 51
OOIIeNH)KEHEPHbIE 3HAHUSA IS  peIIeHUs
BOIIPOCOB B npogeccroHalbHON
JEATENBHOCTH

OIIK-1.2 [Ipumensier  MeTonbl  MAaTEMAaTUYECKOTO
aHaJIM3a U MOJCIUPOBAHMS Ui YIIPABICHUS
IIPOU3BOJICTBOM u KaueCcTBOM
noyirpadudecKon u YIaKOBOYHOM
IPOAYKIINU

OIlK-1.3 l'oToBUT Marepuasibl M aHAIU3UPYET A

COCTaBJICHUS HAYYHBIX
yOJIMKAINii, OTYETOB

0030pOB,

11 €peueHb meopemudeCKuxX 60npocoe6 K IK3ameny:

1.

AN

o

©

10.
11.

12.

13.
14.

MarepuansHast Touka. Cucrema orcuera. TpaekTopus, MJIMHA IIyTH, BEKTOP
nepemenieHusi. CKopocTb.

YCKOpeHHE 1 €r0 COCTaBIAIONINE. YIIIOBask CKOPOCTh U YITIOBOE YCKOPEHUE.

3akonbsl HetoToHa. 3akoH coxpaHeHus umnynbca. LlenTp macc.

MowmeHT wuHepuuu. MOMEHT cuibl. YpaBHEHHE [UHAMUKU BpalIaTEIbHOIO
JBUKEHUS TBEPIOTO Teja. MOMEHT UMITYNIbCa U 3aKOH €r0 COXPaHEHHUSI.

OHeprus, padota, MOIIHOCTh. KuHeTH4yeckast 1 MoTeHIMaIbHAs YHEPT U

3aKkoH coxpaHeHHs 3Heprun. Kunetnueckasi sHeprus BpallieHusl.

I'apmonnueckue koaeOaHUsl U UX XapaKTEPUCTUKU. ['apMOHMYECKUI OCHMIIIATOP.
[IpyxuHHBIN, pU3NUECKUN U MaTeMaTUYe CKUI MasITHUKH.

3aTyxarolye U BBIHYX/IEHHbIE KOJIeOaHuUsI.

BonHoBeie mporecchl. [IpomonpHbie M MonepedHbIe BOMHBL YpaBHEHHE Oerymiei
BOJIHBL. BosIHOBO€E ypaBHEHHE. 3BYKOBBIE BOJIHBI.

[TapaMeTpbl COCTOSHUS TEPMOIMHAMUYECKOW CUCTEMBI. 3aKOHBI UJI€AIBHOTO Ta3a.
VYpaBuenne MenneneeBa-Knaneiipona. OcHoBHoe ypaBHeHue MKT. 3akon
MakcBesuta 0 pacpefesIeHUU MOJIEKYIT HACAIBHOIO Ta3a 110 CKOPOCTSIM.
Pacnpenenenue bonbumana. CpenHee 4YMCIIO CTOJIKHOBEHUH M CpEeNHAA JUJIMHA
cBOOOIHOrO npobera. SIBneHus nepeHoca.

Uucno creneneit cBoboasl. IlepBoe Hauano TepmoguHamMuKu. TeI0eMKOCTb.
[IpumeHeHne nepBoro Havyajga TEPMOAMHAMMKH K U3ompoueccaM. Annadarndyeckui
Y TIOJIMTPOIIHBIN IIPOLIECCHI.




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.
HanpsokenHocts  anekrpoctarnyeckoro  nons.  llpuHnun  cynepno3unun
3JEKTPOCTATUYECKUX MOJIEH.

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

Tunsl nuanexrpukoB. HanpsbkeHHOCTh monsgs B AaudnekTpuke. IIpoBomHuku B
ANEKTPUYECKOM TOJIE.

OnexTpuyeckas EeMKOCTh YEAUHEHHOTO ITPOBOHUKA. KOHEHCATOPBI.

Cwuna u otHocTh Toka. Ctoponnue cuibl. JJ1C u HanpsKeHue.

3akoH Oma. CoIpOTHBIIEHNE IPOBOJHUKOB.

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

[lepemMeHHBI TOK Ha ydacTKe IENH, COAEp)KAIIeM pPE3UCTOp, KaTYyIIKy
MHAYKTUBHOCTH M KOHJE€HcaTop. MOIIHOCTb, BblAENIAEMas B LIENU NEPEMEHHOIO
TOKA.

MarsauTtHoe 1noJje U ero XapakrepucTuku. 3akoH buo-Casapa-Jlamnaca.

3akoH Awmmepa. JlelicTBME MAarHUTHOTO TOJISI HA JBWXKYIIMWUCS 3apsa. SBieHue
JIEKTPOMArHUTHON MHAYKLMU. 3akoH Dapajes.

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. MHTepdepeHus crera.
Metonbl HabmoneHus uHrepdepeniuu cpera. 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 TIONAPU30BaHHBIN CBET. 3akoH bprocTepa.

JIBoiiHOE JTydenpesnomiieHre. BpaleHue miocKoCcTy 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 Qorona. [asnenue cBeta. Dddexr Komnrona. EnmnHcTBO
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. Crektp aroma Bogopozaa no bopy.
CoorHomenne HeonpezaeneHHocte [eizenOepra. BomuoBas ¢ynkuus u ee
CTaTUCTUYECKUUA CMBICII.

VpaBuenne  Ilpenunrepa. Yactuma B OAHOMEpPHOM  IIPSIMOYI'OJIBHOM
«TOTEHIMAJILHOM Me» ¢ O6ECKOHEYHO BHICOKMMHU CTEHKAMHU.

[TpoxokaeHune YacTUIIBl CKBO3b MOTCHIIMATBHBIN Oaphep (TYHHETbHBIN 2P 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
MAaccChl U SHEPIHsl CBA3HM siipa.

SnepHble cwiibl, UX cBOWCTBAa. KBaHTOBBII MEXaHU3M B3aMMOJECHCTBUS HYKIIOHOB B
a1pe.

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

PannoakruBHoCcTh. EcCTECTBEHHAass M UCKYCCTBEHHAs pPaAMOAKTUBHOCTb. 3aKOH
pPaAMoOaKTUBHOTO pacnasa. AKTUBHOCTh PaJHOaKTHBHOIO BEIIECTBA.
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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 U3IydyeHHs C BEIIECTBOM.

56. lamMmma wu3IydeHHe, €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.

Ilpumepnvie npakmuueckue 3a0auu 014 IK3amena:

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, yapseTcs IMysst Maccoll M = 6 T, JeTsias FTOpU30HTAIBHO CO CKOPOCTHIO Vo =
10° m/c, u 3acTpeBaeT B HeM. OnpenenuTb CKOPOCTh HUKHETO KOHIIA CTEPIKHSA Cpasy
nocie yjaapa.

2. Ha o6on koneca B ¢opme ToHKOTO 00pydya maccod M = 0,4 Kr, KOTOpBI MOXKET
BpalaTbcs BOKPYT CBOEH OCH, HAMOTaH IIHYp, K KOHILy KOTOPOrO IOJBELICH IPYy3
Maccoit m = 90 r. Ha kakyro BbIcOTy omycTuTcsi rpy3 uepe3 t = 1 ¢ nmocne Havana
JIBYKEHHMSL.

3. Jlorapupmudeckuii JEKpeMEHT HEKOTOpoW Koseomromeiics cucremMbl A = 0,02.
Onpenenure, BO CKOJIBKO pa3 YMEHBIIUTCS SHEPTHs 3TOW KoieOaTeIbHON CUCTEMBI 3a
BpEMSI, COOTBETCTBYIOLIEE 75 MOJIHBIM KOJICOAHUSIM.

4. B cucreme K' mokoutcsi crepikeHb, coOCTBeHHas jimHa lo kotoporo paBHa 1 M.
CrepxeHb pacnoyioKEeH TakK, YTO COCTaBIsieT yroi (p=45° ¢ ocbto X'. Onpenenutsb
anuny | crepxxust u yron ¢ B cucreme K, ecin ckopocts v cuctemsbl K' otHOCHTE16HO K
paBHa 0,8 c.

5. MarepuanpHast Touka Maccoit m = (0,2 Kr coBeplIaeT rapMOHUYECKHE KOJIeOaHus 10
3akoHy X = 0,1 cos (nt/2 - m/4) m. HaiiTu MakCHMaJIbHYIO MOTEHIMATBHYIO YHEPTUIO
TOYKH.

6. Ha moxry crout Tenexka B BUJe JUTMHHOW JOCKH, CHA0)KEHHOM JISTKUMH Kosecamu. Ha
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10.

11.

12.

13.

OJHOM KOHIIE JOCKH CTOMT 4YeJioBeK. Macca uennoBeka M = 60 kr, macca gocku 7= 20 KT.
C kakoii CKOPOCTBIO U (OTHOCUTEIHHO T0J1a) Oy/IeT ABUTaThCS TEJEKKA, €CIIH YEIIOBEK
MOMAET BAOJb JOCKH CO CKOPOCTHIO (OTHOCHTENIBHO A0CKK) V=1 m/c? Maccoii xomec
npeHeOpeub. TpeHue Bo BTYJIKaX HE YUUTHIBATh.

boek cBaiiHoro mosiora maccoi M;=500 Kr mamaeT ¢ HEKOTOPOW BBICOTHI Ha CBAaIO

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

I'enmuit cmemanu ¢ Hew3BecTHBIM Ta3oM. [lokazatens aamabaThl MOJYyYEHHON CMECH
oka3zazcst paBeH 1,38. CKOJIBKO aTOMOB COCTaBIISIIOT MOJIEKYJIYy HEU3BECTHOIO Tasa
cmecu?

HekoTopoe KoiaMuecTBO Trenusi paclIMpsETcs CcHavaja aauadaTHUyYecKd, a 3aTeM
nzobapuyecku. KoHeunass temmepaTypa rasa paBHa HauanpHOW. [Ipu ammabatHOM
pacimmpeHun ra3 copepumi padory, pasuyio 4,5 k/Ix. Hapucyiite rpaduk npouecca.
Kakoe koinruecTBO TEII0ThI MOTIOTHI a3 3a BeCh mpoiecc?

Cwmemanu Boay maccoit mp=5 kr npu temriepatype T1=280 K ¢ Bomoit maccoit m,=8 xr
npu temneparype T,=350 K. Haiitu usmenenue AS sHTponuu, NpOUCXOAsILEE MPU
CMEIINBAHUU.

WneanbHplii ABYXaTOMHBIM ra3, COAEpKAIlUi KOJIMYECTBO BemiectBa V=l Momb u
Haxozsamumiics nox aasnenueM P;=0,1 MlIla npu tremnepatype T1=300 K, narpesator
IIPU OCTOSTHHOM 00beMe 110 naBienus Po=0,2 MIla. Ilocne 3Toro ras u3o0TepMHUUECcKu
pacmupwiIcs 10 Ha4aJbHOI'O JaBJICHUS U 3aTeM M300apHO ObUI CXKaT 10 HAYaJIbHOI'O
oobema V. [loctpouts rpaduk nukna. Onpenenuts repmudeckuit KITA n nukia.
OnMHAKOBBIE YacTHIEl Maccoii M=10"2 r kaxaas paclpencieHBl B OIHOPOIHOM
IpaBUTALIMOHHOM Toje HampsbkeHHocThio G=0,2 mxH/kr. Ompenenuth OTHOIIEHUE
M1/l KOHUEHTpALUMP 4YacTHI, HaXOASIIMXCS Ha OHKBUIIOTCHLMAJIbHBIX YpPOBHIX,
oTcTrosAmuUX Apyr ot aApyra Ha Az= 10 m. Temneparypa T Bo Bcex clIOsiX CUMTAaEeTCs
0JIMHAKOBOM U paBHOU 290 K.

Omnpenenure, Npu Kakoi TeMIiepaType ra3a, COCTOAIIEro U3 CMECH a30Ta U KUCJIOpoa,
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 OAMHAKOBBIX MIPOBOASIINX 3apSXKEHHBIX [Iapa HAXOASTCA Ha pacCTOSHUU =60 cM.
Cuna orrankuBanus F; mapos paBHa 70 mxH. Ilocie Toro kak mapbsl IPHUBEIH B
CONPUKOCHOBEHHE W YAAIWIM Jpyr OT Jpyra Ha TpexHee pacCTOsHHE, Cuila
OTTaJKUBaHUsS BO3pocia u ctana paBHou F,=160 mxH. Berauciuts 3apsiaer Q; u Qo,
KOTOpBIe OBLIM Ha MIapax M0 UX COMPHUKOCHOBEHHH. /[nameTp mapoB cuyuTaTh 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 3al0JHEHO CPEloil ¢ NUANEKTPUIECKON
MIPOHUIIAEMOCTHIO € = 2. UeMy paBHA HANPSDKEHHOCTD AJIEKTPUICCKOTO OIS B TOUKAX,
OTCTOSIIIUX OT IIeHTpa Ha paccTosiHus 1= 0,1 Mmu 17

€=20,0 B, €=30,0B, R;=1,0 Om, R»=2,0 Om, R3=
3,0 OMm, 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,
COBEPULICHHYIO BTOPBIM HCTOUYHHUKOM 3a IPOMEXYTOK BpemeHu At=0,1 c.
Konnencarop nogkitouen k 6atapee ¢ /IC € = 8 B 1 BHyTpeHHUM CONIPOTUBIICHUEM I
= 2 Om kak nokazaHo Ha pucyHke. Comportusienue pesucropa R = 2 Om. Kakoit

JOJKHA OBITh €MKOCTh KOHAEHCATOpa, YTOOBI MOCJE 3aMbIKaHMs KIIoya SHEPrust
KOHJIEHCATOpa yMeHbImiach Ha 48Mk/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
I=100A. OmnpenenuTs MarHuTHyO HMHAyKOMioo B moms, !
co3/aBaeMylo0 3TUM TOKOoM B Touke O. Paamyc u3ornyroil wactu
KoHTypa paBeH R=20 cm (O-LeHTp KpUBHU3HBI KOHTYypa), a yroi
a=60’.

B nmoctossHHOM MarHUTHOM ToJie ¢ MHAYKIMe B = 5 T naxogutcs
3aMKHYTBIH IPOBOASALINNI KOHTYp, IUIOLAaAb KOTOPOrO MEHAETCA IO
3akony S(t) = (4 + 0,2t) cM?. Uemy paBHa D/]C uHAYKIIUYA B MOMEHT
BpeMmeHu t = 5 ¢, eciii KOHTYp pPacIooKeH TaK, YTO MPOHU3BIBAIOIIHNI €r0 MarHUTHBIN
IMOTOK, MaKCUMAJICH?

[lepnenaukynsipHo MarHUTHOMY moito ¢ wuHAykmued B=0,1 Tn Bo30yxneHo
JNeKTpuYecKkoe moje HampsokeHHocThio E= 100 kB/m. IlepnenmukynspHo oOoum
IOJISIM  JIBUKETCS, HE OTKIIOHSACH OT MPSMOJUHEHHON TPAeKTOPHH, 3apsKEHHas
yacTULa. BEIUNCIUTD CKOPOCTh L YaCTHULIBI.

Uctounuk S ceera (A=0,6 MKkM) u TuIOCKOE 3epkano 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

Mexnay AByMs IUIOCKONAPAJUIEIbHBIMUA CTEKJISSHHBIMU IJIACTUHKAMHM ITOJIOKUIN OYEHb
TOHKYIO TPOBOJIOUKY, PAaCIOJIOKEHHYIO MapajUyIeibHO JIMHUU CONPUKOCHOBEHUS
IUTACTHHOK M HaXOJSIIyIOCsA Ha paccTrosHuu |1=75 mm ot Hee. B oTpakeHHOM cBeTe
(A=0,5 MKM) Ha BEepXHEIi MJIACTUHKE BUIHBI UHTEP(HEPECHIIMOHHBIC MTOIOCH. ONpeeTUTh
auaMeTp d TIONEepeyHOro CEYeHHUs] MPOBOJIOYKH, €CIM Ha MPOTHKCHHH a=30 MM
HaCUYUThIBaeTCss M=16 CBET/IBIX MOJIOC.

C nmomortipio AudpakimoHHON pemeTku ¢ neprogom d=20 MkM TpeOyeTcs pa3peiiuTh
nyoner Hatpus (AM=589,0 HM u 1,=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 MaKCHUMaJbHOM. BO CKOJIBKO pa3 yMEHBIIWTCS HMHTEHCUBHOCTH CBETA, €CIHU
IJIOCKOCTh MPONYCKaHUsl aHAaJIU3aTopa MOBEPHYTh Ha yroi o =30°?

B cnextpe u3nyueHuss oraeHHOro mapa paguycoM 100 M, BOZHHKAIOILIEro MPH SACPHOM
B3pbIBE, MAKCUMYM SHEPrUU H3JIyUYEHUS NPUXOJUTCS Ha JIIUHY BOJHBI 0,289 MKM.
KakoBa temmneparypa miapa? Omnpenenute MakCUMalbHOE PACCTOSHHUE, HA KOTOPOM
OyAyT BOCIUIAMEHSTHCS JIEPEBSHHBIE MPEIMETHI, €CIM HX MOorJouareiabHas
crnocobHocTh paBHa 0,7, a TemioTa BOCIUIAMEHEHHS 5 Jhx/em?. Bpems uznyueHuns
IIPUHATH PABHBIM 107%.

YenruHeHHbI TUHKOBBIMA MAPUK PAIMyCOM 1 CM HAXOOWUTCS B BAKYyME M JUIMTEIbHOE
BpEeMs OCBEIIACTCS YIbTPAQHOIECTOBBIM H3IyYEHHEM C JUIMHOM BoJHBI 0,25 MKM.
OnpenenuTs YUCI0 HEJOCTAIOUIMX JIEKTPOHOB B 00bEME LIapUKa.

®oton ¢ sneprueit 0,28 MaB B pe3ynbraTe paccestHus Ha MOKOMBIIEMCS CBOOOIHOM
3JIEKTPOHE YMEHBIIWI CBOIO 3Hepruto 1o 133,7 k3B. Hailtu uMnynbc v HampaBiieHUE
pacnpoCTpaHEHUs! 3JIEKTPOHA OTJAYH.

[Totoxk »Heprum @D, wu3Iydaemblil dJIEKTpUYecKoW Jsammon, paBeH 600 Br. Ha
paccTosHUM ' = 1 M OT JIaMIIbl NEPHEHAUKYIISIPHO MAJAIOLIUM JIydaM PACIIOI0XKEHO
KpyrJioe IUIockoe 3epkanble auamerpoM 0=2cm. [IpuHMMAs, 9TO M3ITydEeHHE JIAMITbI
OJIMHAKOBO BO BCEX HAIIPABJICHUAX U UTO 3€PKajbll€ NOJHOCTHIO OTPaKaeT MaJarolIuii
Ha HEro CBET, ONPEeNIUTh CUITy F CBETOBOIO 1aBiIeHUs Ha 3epKaJblLie.

Ha ocHoBe Teopun atoma bopa HaliTu MUMITyJIbC 3JE€KTPOHA B aTOME BOJOPOJA, €CIU
UHYKIMSE MAarHUTHOTO TOJIs, CO3JaHHOI'O UM B LIEHTpE OpOMTHI IIPU BpallleHUH, paBHA
0,39 Tx.

Bo ckonbko pa3 maMeHsieTcs neOpoiiieBckas JUIMHA BOJIHBI JIEKTPOHA IPU Iepexoje
€ro B aToOME€ BOJAOPOJa M3 OCHOBHOIO DSHEPreTUYECKOrO0 COCTOSHHUSA B IIEPBOE
BO30yX/1eHHOE?

W3 teopum bopa st atoma BogopoJa ciefyeT, YTO CTallMOHAPHBIMU ISl SJIEKTPOHOB
aToMma SBJISIIOTCS TaKhe OpOUTHI, HA JUIMHE KOTOPBIX YKJIaJIbIBA€TCs 11€J0€ YUCIIO JUIUH
nedpoitieBckux BoJH. Mcxoass w3 3TOro, HalJuTe YMUCIOBBIE 3HAYEHHS] MOMEHTa
UMITYJIbCA 3JICKTPOHA B aTOME BOZOPO/a Ha MEPBBIX TpeX OOPOBCKUX OpOUTAX.
OJEeKTpOH B aToMeé BOJAOPOJAa OINHCHIBAETCSI B OCHOBHOM COCTOSSHUM BOJIHOBOM
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34.

35.

36.

37.

dyrxumeit y(r) = Ce™ Onpegenuts oTHOLICHHE BEPOSTHOCTEH ©1/0; MpeGBIBAHUS
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 HYeTOBEKa.
[lepuon monypacnaaa UCHOIB3YEMOT0 U30TOIA paBeH 15 yac.

OHneprus cBs3u E., sapa, cocrosmiero u3 AByX IPOTOHOB U OAHOIO HEWTPOHA, paBHA
7,72 MsB. OnpeaenuTs 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» | MT TSXKEJIOTOo BOJIOPOAa B CEKyHAY?

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 O-HaCTHILIbI.

Ilpumepnvie nadbopamopnsie pabomul:

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

2. OmnpezneneHue MOMEHTOB HHEPIMH TeJI C TOMOUIbIO KPYTHJIBHOTO MAasTHHKA.
IIposepka Teopemsl Ll Telinepa

3. MHccrenoBanue BpamiateiabHOTO ABIKEHHS TBEPAOTO Tejla BOKPYT HETIOABIKHOM

ocH

OnpeneneHne XapaKTepUCTHK 3aTyXarolUX KoueOaHui GU3NYecKoro MasiTHUKa

OmnpeneneHre CKOPOCTH 3ByKa B BO3AYXE METOAOM CTOSUEH BOJIHBI

N3ydeHne CTaTUCTUYECKUX 3aKOHOMEPHOCTEM

Onpenenenue ko3 PuimeHTa BI3KOCTH BO3IyXa

Omnpenenenne nokazarens aanadbarel metonoM Kiiemana u Jlesopma

HccnenoBanue W3MEHEHHMs TeMIeEpaTypbl B aauadaTUYecKOM Ipolecce u

onpenenenue kodhduimenta [lyaccona

©ooN oA
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14.
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19.
20.
21.
22.
23.
24.
25.
26.

IIpoBepka 3aKoHa BO3pacTaHUs SHTPOIHH B HEPAaBHOBECHOW CHCTEME
DKCTepUMEHTANIbHOE OIpeIeTICHHE Ta30BOM MOCTOSHHOM

HccnenoBanue 31eKTPOCTATHYECKOTO TIOJIS ¢ TIOMOIIBIO 30H/1A

W3mepenue 31eKTpoABHKYIIEH CHITbl ICTOYHHKA TOKA

[IIyHTHpOBaHME MUILIHAMIIEPMETPA

W3mepeHne emkocTeil METOIOM MOCTUKOBOW CXEMbl M pacyeT €MKOCTHBIX
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 MOJIOCH! MPOITYCKAHUS CBETOPHIBTPA C
noMmouisio kojer Herorona

HNuTtepdepomeTprudeckue n3mMepeHus Ha oCHOBeE omnbita KOHra

OnpeneneHre reOMETPUYECKUX pa3MepOB MpuU MoMoInu ounpusMsl Openens
OmnpeneneHue AIMHBI CBETOBOM BOJIHBI M XapaKTEPUCTUK AU(PAKIIMOHHON PEIIETKU
OnpeneneHre KOHLIEHTPALUK PACTBOPOB caxapa U MOCTOSHHOM BpaleHHs
N3zyuenne BHemHero ¢porodddexra u onpeneneHue nocrostuuoi [lnanka
N3ydenue 3akoHOMepHOCTeH anbda-pacnaga

N3yuenne ramMmma-crieKTpa paHOaKTHBHOTO HCTOYHHKA

OnpeneneHrie  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,
HECTaHAPTHBIC 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, OOYUYAIONIMWCS WCIBITHIBACT
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 OIMOKH, HE MOXET NOKa3aTh HHTEJUIEKTYaJIbHbIC HABBIKM PEIICHUS MPOCTHIX 3a/1a4.

— Ha OIICHKY «HeYJIOBJeTBOPUTEJbHO» (1 Oamr) — oOyuaromuiicss HE MOXKET IOKa3aTh 3HAHMWS HAa YPOBHE BOCIPOM3BEACHUS M OOBSICHCHUSA
uH(pOPMAaLIMHY, HE MOXET NOKa3aTh MHTEJUIEKTYaJIbHbIC HABBIKU PEIICHUS MPOCTHIX 3a/1a4.



