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1 Leau ocBOeHMS TUCHUNIIMHBI (MOIYJIA)

[ensiMu OCBOCHMSI TUCHUIUIUHBI (MOayIsl) «DU3HKay» ABIAIOTCS: IPUOOPETEHNE
CTYJEHTaMU 3HaHUH 00 00IIUX 3aKOHOMEPHOCTSIX SBJICHUHN MPUPO/IbI HA OCHOBE (PU3NYECKUX
MIPUHIIMIIOB, TIO3BOJISIONINX OPUEHTUPOBATHCS B IOTOKE HAYYHOU U TEXHUYECKOU
nH(pOpMaLIUY U 00ECTIEUYNBAOIIUX BO3MOXKHOCTh UX UCIOJIb30BAaHUS IIPU PELLICHUU
MPUKJIAIHBIX 33124, a TAK)KE B HAYYHOU U MPOU3BOJCTBEHHON JESTEbHOCTH;
(dbopMUpOBaHNE YMEHUI OMEPUPOBATH MOHITUSIMH, 3aKOHAMU U MOJIEIISIMU (PU3UKU;
pa3BUTHE y CTYJIEHTOB HaYYHBIX MIPEICTABICHUM O eIMHOM PU3NUeCcKON KapTHHE MUpa U
OBJIaJIeHHE HEOOXOIUMBIM U JJOCTATOYHBIM YPOBHEM OOMIEKYIbTYPHBIX U
po¢eCCHOHAIBHBIX KOMIIETEHIIUN B COOTBETCTBUU ¢ TpeboBanusmu ®I'OC BO no
HarpaBiieHH10 moarotoBku 29.03.03 "TexHonorus noymrpaduyecKkoro U ynakoBOYHOTO
MpOU3BOJCTBA".

2 MecTo JTUCUMILIIMHBI (MOXYJIs]) B CTPYKTYpe 00pa30oBaTe/ibHOI MPOrpaMMbl

Juctummaa @u3uka BXOIUT B 0053aTENbHYIO YacTh Y4eOHOTO IIaHa
00pa3zoBaTeNbHON MPOTPAMMBI.

Jis n3ydeHust JUCIUTUTMHBI HEOOXOAUMBI 3HaHUS (YMEHUS, BIIAICHU),
chOpMUPOBAHHBIE B pE3yJIbTaTe U3YUEHUS AUCIUILTNH/ MPAKTUK:

Hucnunnuna «Pu3rka» 6a3upyeTcst Ha eCTECTBEHHOHAYYHBIX JUCHUTUIMHAX
MaTeMaTHka, pu3uka, XuMus B 00bEMe CpeHeH MIKOIbI.

3uanus (yMEHUs, BJIa/ICHNUs ), TOTYYSHHbIC PU U3YYCHUU JAHHON AUCHIUTLIHHBI
OyayT HEOOXOAMMBI AJI U3YYCHUS JUCIUILTAH/TIPAKTHK:

AHanuTthueckas XuMHs 1 QU3NKO-XUMUYECKIE METO/IbI aHATTN3a

Maremaruka

Xumus

duznyeckas ¥ KOJJIOUIHAST XUMUS

Xumus v (pU3MKa IOJMMEPOB

3 Komnerenuun o0y4aromerocsi, popmupyemsbie B pe3yJibTaTe 0CBOCHUS

AUCHHUILNIMHBI (MOYJIS1) M IJIAHMPYEMble pe3yJIbTaThl 00y4eHHs

B pe3ynbrate ocBoeHUs TUCHMITIMHBI (MOayisl) «Pu3nka» oOydaromuiics J0KeH
o0y1azaTh CIEAYIOIMMU KOMIIETEHIIUAMMU:

KO)I HHAUKaTopa I/IHI[I/IKaTop JOCTHXKECHUS KOMIICTCHIIN

OIIK-1 Cnocoben NPUMCHATH CCTCCTBCHHOHAYYHBIC U O6H_IGI/IH)KeHepHBIC 3HaHHA, MCTO/bI
MAaTEMAaTHYCCKOI'0 daHAJIM3a U MOJACJIUPOBAHUS B obnactu HpO(beCCHOHaHLHOﬁ ACATCIIBHOCTHU

OIIK-1.1 Hcnonb3yeT ecTeCTBEHHOHAYUHbIE M OOLIEMHKCHEPHBIE 3HAHUS JJ1s
peLeHts BOIPOCOB B MPO(heCcCHOHAIBHOM NesITeIbHOCTH
OIIK-1.2 [TpuMeHsieT METOABI MaTEMaTHYECKOT0 aHAIN3a U MOJICIIMPOBAHUS JUIS

yIpaBJIeHUS POU3BOJICTBOM U Ka4eCTBOM MOJUTpapuueckont U
YIIaKOBOYHOM MPOTYKIIUU

OIIK-1.3 ["'oTOBUT MaTepuanbl U aHATTU3UPYET Il COCTABIICHUS HAYUHBIX
0030pOB, MyOIMKAIUHA, OTYETOB




4. CTpykTypa, 00b€M U copepkaHue JUCUUILIMHBI (MOTYJISA)

OO6mias TpyA0€MKOCTh JUCIUILUIMHBI COCTABIISIET 3 3aueTHbIX eaunul] 108 akaa. yacoB, B TOM

HHUCJIIC:

— KOHTaKTHas padora — 57,2 akaji. 4acoB:

— aynutopHas — 54 akaj. 4acos;

— BHeayauTopHas — 3,2 akKaJl. 4acoB;

— camocTosTenpHas padora — 15,1 akaz. gacos;
— B (popme npakTudeckoil moaroroBku — 0 akai. yac;
— MOATOTOBKA K 3K3aMeHy — 35,7 akaj. yac

<DopMa aTTeCTaluu - 3K3aMEH

AynuropHas = o
KOHTaKTHas paboTa E z dopma TeKyIero
B =
= B aKaJl. yacax 5 Bu KOHTPOJIS
Paszen/ Tema 3 (B axan ) EB A . P Kox
g 3 O | caMOCTOSITEIBHOM |  yCIIeBaeMOCTH U
JHCHIHILIAHBI 5 g = " KOMITETEHIIUH
O O & paboThI MIPOMEKYTOUHOM
na6. | mpaxr. [ € &
Tlek. . . £ g aTTeCTalnn
1. Mexanuka
TToaroroBka k
1a60paTOPHBIM
aboram;
p i 3ammura
pelieHue
11a00PaTOPHBIX
JIOMAIITHUX 3a/1a4;
paboT; cnaua
MTOJITOTOBKA K )
1.1 Kunemaruueckue 9KCIIPEce — JIOMETLIHHX SA1, OIK-1.1,
) 1 1 1 0,5 ) JKC-TIpecc — OIIK-1.2,
MPE/ICTABICHUS MEXaHUKU KOJUIOKBUYMaM;
BLIIOHOHC KOJUTOKBUYMBI; OIIK-1.3
VI3 cmaga MJ13.
: [Iposepka
[IpopaboTka
KOHCIIEKTOB.
KOHCIIEKTa
JICKIMHA U y4.
MOCOOHIA.
TToaroroBka k
2 71a60paTOPHBIM
abortam;
p ? 3amura
pelieHue
71a00PaTOPHBIX
JIOMAIIHUX 3a/1a4;
pabot; cnaua
MMOATOTOBKA K )
1.2 Tunamuyeckue JKCIIpecc — JIOMEATITHHX 331, OIRK-1.1,
l'li)I/IHL[I/Il'[BI MEXAHHUKH ! ! ! 0.5 KOJJIOKBUYMaM; JKe-mpece = OMR-1.2,
BLIIOHOHE ’ KOJUIOKBUYMBI; OIIK-1.3
VI3 cnava MJ13.
) [IpoBepka
[IpopaboTka
KOHCIIEKTOB.
KOHCIIEKTA
JIEKLHHA U y4.
TOCOOMHH.
TloaroroBka k 3amura OIK-1.1
1.3 3akoHBI cOXpaHEHUSs J1a00paTOPHBIM J1a00paTOPHBIX o
0,5 1 1 0,5 patop patob OIIK-1.2,
(hU3MYECKUX BETMIHH pabotawm; paboT; cnaga OIK-1.3
pelieHue JIOMAaIIHUX 3a/1a4; '




JOMallIHUX 3a1a4,
IIOJATOTOBKA K

JKCIIpecc —
JKC-IIpece —
KOJUIOKBHYMaM;
KOJUIOKBUYMBI;
BBITIOJTHEHNE
W3 cnaga UJ13.
: IIposepka
ITpopaboTka
KOHCIIEKTOB.
KOHCIIEKTa
JIEKIUN U y4.
ocoouii.
IlonroroBka
n1a00paTOpHBIM
aborawm;
p X 3amura
pelieHue
nabopaToOpHBIX

JOMallIHUX 3a1a4,
IIOATOTOBKA K

pabor; ciaua

1.4 JIlunamMuka TBEPIOTO JKCIIpece — AOMATIEMX 3344, OIK-1.1,
Téna P 1 0,25 KOHHOKI; YA JKC-TIpece — OIlK-1.2,
YMam; KOJIJIOKBUYMBI; OIIK-1.3
BBITIOJTHEHNE
W13 cnava MJ13.
) IIposepka
ITpopaboTka
KOHCIIEKTOB.
KOHCIIEKTa
JIEKIUH U y4.
nocoOwuii.
[lonroroBka x
11ab0paTOPHBIM
aborawm;
P ’ 3ammra
peuieHue
n1abopaToOpHBIX
JIOMAIIHUX 337134, )
NIOATOTOBKA K pabor; criaa
PKCIIPECC — JIOMAIITHUX 3329, OIIK-1.1,
1.5 Konebanus 1 BOJIHBI 1 0,25 P JKC-TIpece — OIIK-1.2,
KOJUTOKBHYMaM; .
KOJIJIOKBUYMBI; OIIK-1.3
BBITIOJTHEHNE
W3 cnava UJI3.
) IIposepka
ITpopaboTka
KOHCIIEKTOB.
KOHCIIEKTa
JIEKIUH 1 y4.
nocoOwuii.
Wroro no pazneny 4,5 2
2. MonexynspHast GpU3HMKa U
TEPMOJIMHAMUKA
[Noaroroska k
11a00PaTOPHBIM
aboTaM;
P 3amura
penieHue
71a00paTOPHBIX
JIOMAITHUX 3a/1a4; )
IOJArOTOBKA K pabor; caaua
2.1 MonexymsipHo- JIOMAITHUX 3a]a4; OIlK-1.1,
JKCHpece —
KHUHETHYECKasi TEOPHs 1 1 . 3KC-TIpece — OIIK-1.2,
KOJUIOKBUYMaM; .
HUCaIbHBIX Ta30B KOJUIOKBUYMBI; OIIK-1.3
BBINOJIHCHHE
W3 cnaga UJ13.
: IIposepka
IIpopaboTka
KOHCIICKTOB.
KOHCIIEKTa
JIEKLHUH 1 y4.
nocoOwuii.
IToaroroBka k 3amura OIIK-1.1,
2.2 OcHOBBI A H
S — 1 1 n1abopaTopHBIM nabopaTopHBIX OIlK-1.2,
pmon pabotam; pabot; cnaua OIlK-1.3




peleHue
JIOMAIIHKX 33/1a4;
MOATOTOBKA K

JOMallIHUX 3a1a4,

9KCTIPECcC —
9KC-TIpece —
KOJUIOKBHYMaM;
KOJUIOKBUYMBI;
BBIIIOJTHEHNE
VI3 cnayga MUJI3.
: [Iposepka
ITpopaboTka
KOHCIIEKTOB.
KOHCIIEKTa
JEKIUH U yd.
ocoouit.
IloaroroBka k
1a60paTOPHBIM
adorawm;
p ’ 3amura
peuieHue
J1a00PaTOPHBIX

JOMallTHUX 3a1aa4,
IIOATOTOBKA K

pabort; cnaya

OMAIIHUX 3a]aY; OIIK-1.1,
2.3 PeasibHBIE Ta3sl, 3KCIIpece — A Aad,
JKMJIKOCTH U TBEPBIC TEJla 0.5 0.5 KOJJIOKBUYMaM; dke-mpece = OIIK-12,
P BLIHO.]'IHgHI/IC ’ KOJJIOKBHYMBI, OIIK-1.3
VI3 cnaua MJI3.
: IIpoBepka
ITpopaboTka POBEp
KOHCIEKTa KOHCIIEKTOB.
TEeKIUH U yd.
MOCOOHIA.
HWroro no pazaeny 2,5 2,5
3. DNeKTpUYECTBO U MarHETU3M
ITogroroBska k
nmabopaToOpHEIM
paboram; Eo—
pelieHue
11a00PaTOPHBIX
JTOMAIITHHUX 3a/1a4; aGoT: craua
MOJATOTOBKA K P i
SKCTIPECe — JIOMAIlIHUX 3a]a4; OIlK-1.1,
3.1 DnexTpocraTuka 1 1 COILTOKBIYMAM: JKC-TIpecc — OIIK-1.2,
anonﬂgﬁdne ’ KOJIJIOKBUYMBI; OIIK-1.3
VI3 cnavya UJI3.
’ IIpoBepka
[TpopaboTka POBEp
KOHCIIKTA KOHCIIEKTOB.
JEKIMH U yu.
TOCOOMIA.
IToaroroBka k
nabopaToOpHEIM
paboram; Sammra
pelieHue
11a00paTOPHBIX
JIOMAIITHUX 3a/1a4; aGoT: cnaua
MOJATOTOBKA K P » Ot
3.2 ITocTosTHHBIH SKCIpece — FOMATTIHHX 38124, OIK-1.1,
3J.'IeKT HYCCKAN TOK 1 1 KOJ‘IJ‘IOKI:I;I/I am; dkeTTpece = OIIK-12,
P BHHOHHgXHe ’ KOJIJIOKBUYMBI; OIIK-1.3
VI3 cmoaua 1MJ13.
’ IIposepka
[TpopaboTka poBep
COHCIIeKTA KOHCIIEKTOB.
JEKUMH U yu.
TOCOOMHH.
IlogroroBka k Samura OIIK-1.1,
3.3 MarauTHoe 1ose 0,5 1 A »
nabopaTOpHEIM 11a00paTOPHBIX OIIK-1.2,




pabotam;
peleHue
JIOMAIITHUX 3a/1a4;
MOJTOTOBKA K

pabot; caaya
JOMAIIHUX 38/1a4;

JKCIIpecc —
KOJUIOKBHYMaM; dKeHpece =
yMan; KOJIJIOKBUYMBI; OIIK-1.3
BBITIOJTHEHNE
W13 crnaga MJ13.
) IIposepka
ITpopaboTka
KOHCIIEKTOB.
KOHCIIEKTa
JIEKIUHN U y4.
nocoOwuii.
[Toaroroska k
1a00PaTOPHBIM
aboTam;
p > 3amura
peuieHue
n1abopaToOpHBIX
JIOMAITHUX 3a/1a4;
pabort; cnaua
MOATOTOBKA K
3.4 DnekTpoMarHuTHas SKCIIpECC AOMATITHHX 38134, OIIK-1.1,
H'Hﬂ L[I/Iﬂp 0,5 1 Konnoxz YAMAM: JKC-TIpece — OIlK-1.2,
K yMan; KOJIJIOKBUYMBI, OIIK-1.3
BBINOJIHEHNE
W3 cnaga MJ13.
: IIposepka
ITpopaboTka
KOHCIIEKTOB.
KOHCIIEKTa
JIEKLIWH U y4.
ocoouii.
[lonroroBka
71a00PaTOPHBIM
aboTam;
p > 3amura
peieHue
mabopaToOpHBIX
JIOMAITHUX 3a/1a4;
paboT; cnaya
MOATOTOBKA K
3.5 DaexTpoMarHuTHBIE JKCIIpecc fIOMAITHHX 3a[1a, OIK-1.1,
) p 05 0,5 P JKC-TIpece — OIlK-1.2,
KOJICOaHMS U BOJTHBI KOJUTOKBHYMaM;
KOJUTOKBUYMBI; OIlK-1.3
BBINOJIHEHNE
W13 cnaga MJ13.
: IIpoBepka
ITpopaboTka
KOHCIIEKTOB.
KOHCIIEKTa
JIEKLIWH H y4.
ocoouii.
HWroro no pazaeny 3,5 4,5
4. OnTuka
[ToaroroBka k
1mabopaToOpHEIM
aboTam;
P ? 3amura
peuieHue
11a00paToOpHBIX
JIOMAIIHUX 337134,
MOJITOTOBKA K pador; cxiaua
4.1 DieMeHThI JIOMAaIIIHUX 33724, OIIK-1.1,
. JKCHpece —
reoMeTpUIECKOi u 1 1 JKC-TIpece — OIIK-1.2,
o KOJUTOKBHYMaM;
2JIEKTPOHHOHN ONTHUKU KOJIJIOKBUYMBI; OIIK-1.3
BBITIOJTHEHUE
W3 cnaga UJI3.
: IIposepka
IIpopaboTka
KOHCIIEKTOB.
KOHCIIEKTa
JIEKIUH U y.
nocoOwuii.
4.2 NarepdepeHius cBeTa 0,5 1 IlogroroBka k 3amura OIIK-1.1,




11a00paTOpHBIM
pabotam;
peleHue
JIOMAIITHUX 3a]1a4;
MOJATOTOBKA K

nabopaToOpHBIX
paboT; caaya
JOMAIIHUX 33/1a4;

JKCIIpecc —
KOJ‘IJ‘IOKI}; YMaM: 3KC-TIpece — OIIK-1.2,
yMan; KOJUIOKBUYMBI; OIIK-1.3
BBITIOJTHEHNE
W13 crnaga MJ13.
: IIposepka
ITpopaboTka
KOHCIIEKTOB.
KOHCIIEKTa
JIEKIUHN U y4.
nocoOwuii.
IlonroroBka
1a60PaTOPHBIM
aboTaM;
p 3amura
peuieHue
1abopaToOpHBIX
JIOMAIIHUX 337134, )
MMOATOTOBKA K pabor; caaua
SKCIIPECE — JIOMAaIlHUX 3a/]a4; OIIK-1.1,
4.3 Tudpakuus cBeta 0,5 0,5 P JKC-TIpece — OIIK-1.2,
KOJUTOKBHYMaM; .
KOJIJIOKBUYMBI; OIIK-1.3
BBITIOJTHEHNE
W3 cnaga MJ13.
: IIposepka
ITpopaboTka
KOHCIIEKTOB.
KOHCIIEKTa
JIEKLIWH U y4.
ocooui.
[lonroroBka x
11ab0paTOPHBIM
aboTaM;
p 3amura
pelieHue
. 1mabopaToOpHBIX
JIOMAIIHUX 33/1a4; )
MMOATOTOBKA K pador; cpaua
4.4 B3anmoieicTBuIe SKCIIPECe — JIOMAIIIHUX 3a]1a4; OIIK-1.1,
3JIEKTPOMArHUTHBIX BOJIH C 0,5 0,5 P JKC-TIpece — OIIK-1.2,
KOJUTOKBHYMaM; .
BEILIECTBOM KOJIJIOKBUYMBI; OIIK-1.3
BBITIOJTHEHUE
W3 cnaga MJ13.
: IIpoBepka
ITpopaboTka
KOHCIIEKTOB.
KOHCIIEKTa
JIEKIUHN U yd.
ocoouii.
[ToaroroBka k
11a00paTOPHBIM
aboTaM;
p 3amura
peuieHue
. 11ab0paToOpHBIX
JIOMAIIHUX 337134, )
MOJATrOTOBKA K pabor; criava
SKCIIPECE — JIOMAIITHUX 3a]1a4; OIIK-1.1,
4.5 Tlonspuzanus cBera 0,5 0,5 P JKC-TIpece — OIIK-1.2,
KOJUTOKBHYMaM; .
KOJIJIOKBUYMBI; OIIK-1.3
BBITIOJTHEHUE
W13 crnaua MJ13.
: IIpoBepka
IIpopabotka
KOHCIIEKTOB.
KOHCIIEKTa
JIEKIUH U y.
nocoOwuii.
IMoaroToBka k 3ammTa
OIIK-1.1,
4.6 KanroBas npupoaa 1mabopaToOpPHEIM 1abopaTOPHBIX
W3ITY4CHHS 0.5 0.5 abotam; abort; coaya OMR-1.2,
i p ’ panot; ¢ OITK-1.3

peleHue

JIOMAIlHUX 3a7a4;




JOMalllHUX 3aJa4,
IOArOTOBKA K

9KCTIPecC —
JKC-TIpecc —
KOJUIOKBHYMaM;
KOJUTOKBUYMBI,
BBIIIOJTHEHNE
W3 cnava 1JI3.
: [IpoBepka
ITpopaboTka
KOHCIIEKTOB.
KOHCIIEKTa
JEKIUH 1 yd.
ocoOuit.
Hroro no pazzneny 3,5 4
5. Aromuas puzuka. Puznka
ATOMHOTO SIJJpa U JIEMEHTAPHBIX
YaCTHIT
ITogroroBka k
1a60paTOPHBIM
aboTam;
p ’ 3amura
pelieHue
11a00paTOPHBIX
JOMaIIHUX 3a/1a4;
pabort; cnaya
MIOJTOTOBKA K
5.1 Teopust atoma Bogopoda 3KCIpecc AOMAITTHHX 337134, OIIK-1.1,
n.o Bo P P 1 0,5 KOHHOKI;H a: JKC-TIpecc — OIIK-1.2,
Py yMan, KOJJIOKBHYMBI, OIlK-1.3
BBITTOJTHEHUE
W3 cnava MJI3.
: [IpoBepka
IMpopaboTka
KOHCIIEKTOB.
KOHCIIEKTa
TEeKIUH U yd.
ocoOHit.
ITogroroska k
71a60paTOPHBIM
aboTam;
p ? 3ammra
pelieHue
11a00paTOPHBIX
JOMAIIIHUX 3a/1a4;
pabort; cnaya
MIOJTOTOBKA K
5.2 OCHOBBI KBaHTOBO# JKCIIpece FIOMAITIHHX 3aia, OIK-1.1,
TéO WY aTOMOB 1 0.5 KOHJIOK];];I/I aM; oKe-mpece = OIIK-1.2,
p yMam; KOJIJIOKBUYMBI; OIIK-1.3
BBITTOJTHEHUE
VI3 cmaga MJ13.
: [IpoBepka
IMpopaboTka
KOHCIIEKTOB.
KOHCIIEKTa
JICKIMHA U y4.
OCOOuiA.
IToaroroBka k
71a00paTOPHBIM
aboTam;
p ’ 3ammra
pelieHue
11a00paTOPHBIX
JIOMAIIIHUX 33/1a4;
pabot; cnaya
MOJrOTOBKA K
NaS——— JIOMAITHUX 33]a4; OIlK-1.1,
5.3 ®usmnka aTOMHOTO S1Ipa 1 0,5 COIIOKBITVMAM: JKC-TIpecc — OIlK-1.2,
yMam; KOJIJIOKBUYMBI; OIIK-1.3
BBITIOJTHEHHE
VI3 cnava MJ13.
: [IpoBepka
IMpopaboTka
KOHCIIEKTOB.
KOHCIIEKTa
JIEKLHHA U y4.
OCOOuiA.
IToaroroBka k 3amuTa OIIK-1.1
5.4 DneMeHTapHbBIE YaCTHIIBI 1 0,6 A !
71a00paTOPHBIM 71a00PaTOPHBIX OIIK-1.2,




pabotam;
peleHue
JOMaIIHUX 33124,
MOJIrOTOBKA K

pabot; cnaya
JOMAIIHHX 33134,

9KCTIPecC —
KOJUIOKBHYMaM; dKe-Ipece =
’ KOJUIOKBUYMBI; OIIK-1.3
BBITIOJTHEHNE
W13 coaua MJI3.
: ITposepka
ITpopaboTka
KOHCIIEKTOB.
KOHCIIEKTa
JIEKIUHN U y4.
noco6uii.
HWroro no pazaeny 4 3 3 2,1
HWroro 3a cemectp 18 18 18 151 9K3aMeH
HWroro no aucumruinHe 18 18 18 15,1 9K3aMeH




5 O0pa3oBaTesibHbIE TEXHOJIOTHH

[Tpu peanu3anuu pa3IMuHBIX BUJOB yueOHOM paboThl Hanboee 3pPeKTHBHbIE
pe3yabTaThl OCBOSHHS TUCIUIIMHBI «Dr3nKay AT TpaAuMOHHBIE 00pa30BaTebHbIC
TEXHOJIOTHH, TEXHOJIOTHH MPOOJIEMHOTO 00y4eHUs, UHTEPAKTUBHBIC TEXHOJIOTHH,
MH(POPMAIMOHHO-KOMMYHHUKAIIMOHHBIE 00pa30BaTeIbHbBIC TEXHOJIOTHH.

1. ®opMmbl yueOHBIX 3aHATHI C UCIIOJIB30BAHUEM TPAJULIMOHHBIX TEXHOJIOTUM:

WNudopmannoHHas JIeKIUs— MOCIeI0BaTeIbHOE H3JI0KEHUE MaTepralia B
JTUCUUIUIMHAPHOM JIOTHKE, OCYIIECTBIISIEMOE MPEUMYIIIECTBEHHO BepOATbHBIMU CPEICTBAMHU
(MOHOJIOT TIpenoiaBaTelis).

[TpakTHueckoe 3aHsATHE, TIOCBALIEHHOE OCBOEHUIO KOHKPETHBIX YMEHUI U HaBBIKOB
110 NPEAJIOKEHHOMY aJIFOPUTMY.

JlaboparopHas paboTa — opranuzamnus yaeOHoi paboThI C peaTbHBIMU
MaTepHaTbHBIMU M HH(POPMALIMOHHBIMHA 00BEKTaMH, SKCIIEpUMEHTalIbHast padoTa ¢
aHAJIOTOBBIMH MOJICJISIMU PEATbHBIX 00HEKTOB.

2. ®opmbl YU€OHBIX 3aHATHN C UCITOJIB30BAHUEM TEXHOJIOTHI MPOOJIEMHOTO
o0OyueHus:

[TpoGiieMHas TeKIuUs — U3NI0KEHUE MaTepuaa, Ipenoiararlinee NoCTaHOBKY
MPOOJIEMHBIX U JUCKYCCHOHHBIX BOIIPOCOB, OCBEIICHHUE PA3IMYHBIX HAYYHBIX ITOJXO0/IOB,
aBTOPCKHE KOMMEHTApPUH, CBSI3aHHBIE C PA3IIMYHBIMU MOJICTISIMU HHTEPIIPETAIIUU
M3y4aeMoro MaTepuana.

[TpakTrueckoe 3ausTHE B GopMe MPAKTUKyMa — OpraHu3ainus yueOHon padoThl,
HaIpaBJieHHAs Ha pelIeHHe KOMIUIEKCHOW yueOHO-T03HABATENbHON 3a]auu, TpeOyrolei oT
CTYJICHTa IPUMEHEHUSI KaK HAyYHO-TEOPETUUECKUX 3HAHUH, TaK U MPAKTHUYECKUX HABBIKOB.

3. @opmbl yueOHBIX 3aHATHI ¢ UCMOIB30BaHUEM CIICIIMATU3UPOBAHHBIX
WHTEPAKTUBHBIX TE€XHOJIOTHH:

Jlekuus «oOpaTHOM CBA3M» — NEKIUSI—TIPOBOKALIMS (M3JI0KEHIE MaTepHala ¢ 3apaHee
3aIIaHUPOBAHHBIMU OIIMOKaMU), IEKLUs-0ece1a, TeKIHsI-TUCKYCCUSL.

4. ®opMbl Y4eOHBIX 3aHATUHN C UCTIOIB30BAaHUEM WH(OPMALIMOHHO-
KOMMYHMKAIIUOHHBIX TEXHOJIOTHH:

Jlexuus-Bu3yanu3anus — U3JI10KEHUE COAECPIKAHUSI CONIPOBOXKIAETCS PE3EHTaleEN
(emMoHcTpanuei yueOHbIX MaTepHasoB, IPEACTABICHHBIX B Pa3IMYHBIX 3HAKOBBIX
cucTeMax, B T.4. WIIIOCTPATUBHBIX, IpaUUecKUX, ayJuo- U BUJEOMATEPHAIIOB).

[TpakTryeckoe 3aHsTHE B POpPME MPE3CHTALIMU — MIPEJICTABICHHE PE3YyIbTATOB
IIPOEKTHOM WJIM UCCIIE0OBATEIBCKOM IEATENBHOCTH C HCIIOJIB30BAHUEM
CIELMAIM3UPOBAHHBIX IPOTPAMMHBIX CPELI.

6 YueOHO-MeTOAUYECKOE 0OOecTiedeHHe CAMOCTOATEILHOM padoThl 00y4Yarommxcst

HpeI[CTaBJ'IeHO B IIPUJIOKCHU U 1.

7 OueHO4YHbIE CPEICTBA ISl IPOBECHUS POMEKYTOYHOM aTTeCTAluN
[IpencraBieHbl B TPUIIOKEHUH 2.

8 YueOHo-MeTOAM4UecKOe M HH(pOpMALIMOHHOE 00ecnieYeHHe U CHMILINHBI

a) OcHoBHas JIuTeparypa:

1. Casennes, U. B. Kypc ¢usuku : yaeOHoe mocobue a1 By30B : B 3 Tomax / 1. B.
CagenbeB. — 8-¢ m3j., ctep. — Cankr-IletepOypr : Jlans, [0. T.]. — Tom 1 : MexaHuka.
MonexymsipHas ¢usuka — 2021. — 356 ¢. — ISBN 978-5-8114-6796-9. — TexkcrT :
AIEKTPOHHBIN // JlaHb : anekTpoHHO-OnbMnoTeunas cucrema. — URL:
https://reader.lanbook.com/book/152453 (nata oopamenwus: 11.04.2025). — Pexwum goctyma:
JUISl aBTOPHU3. MOJIb30BATEIEH.

2. Casennes, U. B. Kypc obmeit ¢pusuku : yaebnoe mocodue : B 3 tomax / 1. B.



CasenbeB. — 15-¢ u3n., crep. — Cankr-IletepOypr : Jlanp, [6. r.]. — Tom 2 :
DnexTpuuecTBO U MaraeTu3M. Bomubsl. Ontuka — 2019. — 500 c. — ISBN 978-5-8114-
3989-8. — Tekct : anekTpoHHbIi // JIaHb : AIeKTpoHHO-OnOIMoTeyHast cuctema. — URL:
https://reader.lanbook.com/book/113945 (nata oopamenus: 11.04.2025). — Pexwum goctyna:
JUIsl aBTOPHU3. M0JIb30BATEIEH.

3. CaBennes, U. B. Kypc ¢usuku : yuebnoe nocodue : B 3 romax / U. B. CaBenbeB. —
7-e u3n., crep. — Cankr-IlerepOypr : Jlans, [6. r.]. — Towm 3 : KBanToBas onTrka. AToMHas
¢uzuka. duznka TBepA0ro Tena. PU3nuKa aTOMHOTO sJIpa U 3JeMeHTapHbIxX yactuil — 2019.
— 308 c. — ISBN 978-5-8114-4254-6. — TekcT : 351eKTpOoHHBIH // JIaHb : 3IeKTPOHHO-
oubnuoreunas cucrema. — URL.: https://reader.lanbook.com/book/117716 (nata
obpamenust: 11.04.2025). — Pexum noctyna: ajisi aBTOPU3. OJIB30BATEIICH.

0) JonosHuTebHAs JJUTEpPaTypa:

1. Koukun FO.I1. Yuebnsie 3axaun no ¢pusuke [Teker] : yaedHoe mocodue / FO.I1.
Kouxkun, 1.1O. borauesa ; MI'TY. - Maraurtoropck, 2014. - 138 c. : ui., cxemsl, TabI.

2. Koukun FO.I1. Yyebnble 3aaun o Gusuke [INEKTPOHHBIN pecypc] : yueOHOoe
nocodue / FO.I1. Koukun ; MI'TY. - Marautoropck : MI'TY, 2015. - 1 21eKTpOH. ONT. JUCK
(CD-ROM).

3. UeproB A.I'. 3agaunuk no ¢pusuke [Teker] : [yueOHOe ocodue] / A. I'. UepTos, A.
A. BopoObeB. - 8-¢ uza., nepepad. u gor. - M. : ®uzmatiut, 2008. - 640 c. : w.

4. Pemenus 3aga4 o kypcy oomieit ¢pusuku [Tekcr] : yuebnoe nocodue / [H.M.
Poraues, I'. }O. bananauna, W. I1. 3aBepmuuckuii u 1p.] ; mox pea. H. M. Porauesa. - 2-¢
u3 ., uctp. - CII6. u ap. : Jlans, 2008. - 304 c. : un., rpad., Tadm.

5. CrnpaBounuk o gusuke. Dopmysbl, TaOIHIBI, cXeMbl. [ TekcT] : mep. ¢ HeM. / oA
pen. X. lltekepa, nox pex. K. B. Cmupnosa. - M. : TEXHOC®EPA, 2009. - 1262 c. : uin.,
rpad., Tad.

6. @upranr E.B. PykoBoAcTBO Kk pelieHuto 3a1a4 1o Kypey oomeit ¢pusuku [Teker] :
yuebHoe nocobue / E. B. ®upranr. - 2-e uzn., uctp. - CII6. : Jlans, 2008. - 348 c. : un.

B) MeToauuyecKue yKazaHus:

1. Mexanuka. MonekynspHas pusnka u TepmoauHamuka [Teker] : mabop.
npaktukyM / [E.H. Acranos, 3.H. botnesa, JI.C. lomxenkosa u 1ip.] ; IH-T SHEpreTUKH U aB
-tomatuku MI'TY, [kad. puszuku]. - Marautoropcek, 2011. - 103 c. : un., rpad., cXemsl,
Tab1.

2. DnexrpomarnetusM. Onrtuka [Tekct] : 1abopaTopHBIN MPAaKTUKYM O (u3nKe /
[coct. : N.}O. borauesa, B.I'. boukapes, I.H. 'uaustymnnun u np.] ; MI'TY, kad. ¢usuku. -
Marnutoropck, 2001. - 77 c. : uin.

3. Onekrpoctaruka. Iloctosuusli Tok. [Tekct] : maboparopHsiit npaktukym / [M.B.
Beuepkun, E.E. Ennceepa, C.I'. llleBuenko ; mog pea. M.B. Beuepkuna] ; MI'TV, [kad.
¢u3uku]. - Marauroropcek, 2011. - : wi., Tabmn.

4. ®u3uka aToma, TBepAOro Tena, sapa [Tekcr] : mabopaTopHblid MPAKTUKYM IO
¢usuke / [cocT. : C.A. Byrakos, FO0.M. [ly6ocapckas, I'.A. [Iyockuit u np.] ; MI'TVY, kad.
¢u3uku. - Marauroropcek, 2001. - 78 c. : ui.

r) [Iporpammuoe obecneuenue u UHTepHeT-pecypcebi:

IIporpamMmmHoe o0ecnieuenune

HaumeHnoBanue }
1o Ne orosopa Cpok aeiCTBUS JIUIICH3UH
MS Office 2007
Professional Ne 135 ot 17.09.2007 6eccpouHo




7Zip cB0OOAHO pacmpocTpansemoe [10 OeccpouHo

FAR Manager cB00OOTHO pacnpocTpansiemoe [10 OeccpovYHO

Bpaysep Yandex |cBoboano pacmnpoctpansemoe I10 OecCpovYHO

HpO(l)CCCHOHaJILHBIe 0a3bl JaHHBbIX U I/IH(l)OpMaIII/IOHHI)Ie CIIPaBOYHbLIC CUCTEMbI

Hazsanwme kypca CchlIKa

DJekTpoHHas 0a3a nepuoIuuecKkux u3nanuii East View

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

9 MaTepuajibHO-TeXHHYeCKOe o0ecneyeHue JUCHUIIMHBI (MOLYJIs1)

MaTepI/IaJ'IBHO-TCXHI/I‘leCKOG obecneyeHne JUCHUITIIMHBI BKIIFOYACT:




VY4eOHble ayAUTOPUH [T IPOBEACHUS 3aHATUHN JIGKLIMOHHOTO TUIIA:
MYJIbTUMEIMIHBIE CPEICTBA XPAHEHHS, TIepeladl U TMPEACTaBICHUS HHPOPMAIIH.

YyeOnas aymuTopust 1J1s1 TPOBEACHHS JIabopaTopHBIX padoT: Jlabopartopus
«MexaHukay:

JlabopaTopHble YCTaHOBKH, U3MEPUTEIbHbBIE PUOOPHI AJIs1 BBITTOTHEHUS
71a00paTOPHBIX padoT:
. MalmuHa ATByJa,
. DIIEKTPOHHBIN CEKYHIIOMED,
. Bemipsimutens BC-4-12,
. KaTeTOMeTp,
. ocryuiorpad,
. MaTEeMaTHYECKUI MasTHUK,
. (hu3nyeckuil MasiTHUK,
. baITMCTHYECKUN MasITHUK,
9. nynu,
10. ucroIer,
11. mastauk Obepbeka,
12. mabop rpy3os no 50 r, 100r, 500r,
13. Habop mpyKHH.
14. JIJabopaTtopHasi ycTaHOBKa JJIsl ONIPEIECTICHIS] MOMEHTA HHEPIIUU MaXOBOTO
KoJIeca U CHJIbI TPEHUS B OIOpe.
15. JIJabopaTtopHasi ycTaHOBKa JIJIsl H3y4€HUsI 3aKOHOMEpPHOCTEN KoneOaHui
MaTEeMaTHYeCKOro MasiTHUKA.
16. MepuTtenbHbIli HHCTPYMEHT.

01O DN KW —

VYyebHast ayuTopHs Ui IpoBeieHus JabopaTopHbIX padot: Jlaboparopus
«MonexynspHas GU3nKa 1 TEPMOAUHAMUKAN:

1. JJaboparopHast ycTaHOBKa JUIs ONpeeTIeHNs OTHOIICHHS TEeINIOEMKOCTEH
Bo3ayxa Cp/CV MeToZ1oM ainabaTH4ecKoro paciupeHust

2. JJabopaTopHasi yCTaHOBKa JJIsl U3y4E€HUE ra30BbIX 3aKOHOB; POBEPKA
CIpaBeNIMBOCTH 3aKoHa bolnsa-Mapuorra.

3. JJabopatopHast ycTaHOBKa JUIsl H3y4eHUs (Pa30BbIX NEPEX0/10B.

4. JlaGopatopHasi yCTaHOBKa JJIs OnpeesieHust KoapUIMeHTa THHEHHOTo
paciIupeHus TBEPABIX TEII.

5. JJaboparopHast ycTaHOBKa JUIsl KO GUIMEHTa TOBEPXHOCTHOTO HATSKEHUSI.

6. dKuikoCcTHBIN MaHOMETD.

7. Hacoc lIuHna.

8. bapomerp.

9. DnexTpuueckas neyb.

10. I[Ipobupka c napaduHOM.

11. IIupomerp.

12. Habop pamoxk.

13. Kanopumerpsi.

14. TepmomeTpsl.

VYyeOHas aynuTopus A IpoBeeHUs JabopaTopHbIX paboT: JlaGopaTopus
«OJEKTPUYECTBO M MATHETH3M»:

1. JJaGopaTopHasi ycTaHOBKa J1JIsl ONIPEIETICHUS TUAIEKTPUUECKYIO
MIPOHUIIAEMOCTH CPEJIBI.
2. JJabopatopHast ycTaHOBKA JUIS ONIPEAETICHUSI EMKOCTH KOH/IEHCATOPOB.

3. JlJabopaTopHas yCTaHOBKA JIJIsl K3MEPEHHUS COMTPOTUBIICHUIA C TIOMOIIIBIO MOCTa
YurcroHa.



4. JlaGopatopHasi yCTaHOBKa JJIsl H3y4eHUS 3aBUCUMOCTH COTIPOTUBIICHUS
MIPOBOJIHUKOB U MOJTYIPOBOJIHUKOB OT TEMIIEPATYPBI.

5. JlabopaTopHas yCTaHOBKA JJIsl CHATHS BOJbTAMIIEPHOM XapaKTEpUCTUKU
II0JIYIIPOBOJIHUKOBOT'O IMOAA.

6. JlabopaTopHasi yCTaHOBKA JJIsl OnpeAesieHus] KO3 PUIIMEHTa CAMOUHTyKITUU
KaTyIIKH.

7. ICTOYHUKH IUTAaHUS IOCTOSHHOTO TOKA.

8. IcTOYHHMKY MUTaHUS IEPEMEHHOTO TOKa.

9. 3ByKOBOI1 renepaTop.

10. YacroTomep.

11. Konnencartopsl.

12. KaTynika M"HAYyKTUBHOCTH.

13. MukpoammepmeTp.

14. Inoe!.

15. Mara3uH eMKOCTeH.

16. Tenedon.

17. PeocraTsl.

18. Peoxopa.

19. HabGop conpoTHBIICHUIA.

20. Mara3uHbl COIPOTUBICHUH.

21. NanbBaHOMETD.

22. AmnepMmeTpsl.

23. BoabTMeTpHI.

VYyeOHas aynuTopus i MPOBeAeHUS J1abopaTopHbIX padot: JlabopaTopus
«OnTukay:

1. JlTabopaTopHasi ycTaHOBKa JIJIsl OMPE/ICTICHUSI OCHOBHBIX XapaKTEPUCTUK
TOHKOM JIMH3BI.

2. MUKpPOCKOTIBL.

3. CTeksIHHbIE TUIACTUHKH.

4. Habop nuH3.

5. UcTouHuk cBeTa ¢ HAOOPOM CBETODUIBTPOB.

6. 'azoBerit nazep JII'-78 ¢ 610k0M mUTAHUS.

7. AudpakirioHHast perieTKa.

8. [Tonsipuckomn ¢ HAOOPOM U3yHaEMBIX TEJ.

9. CriekTpockor.

10. HabGop cniekTpaibHbIX TPYOOK.

11. MeputenbHbIli HHCTPYMEHT.

VYuyeOHast ay1uTOpHs Ui IpoBeieHus 1abopaTopHbIX pabot: JlabopaTtopust «AToMHast
U siiepHas GU3NKa»:

1. JJaGoparopHasi ycTaHOBKa JUIsl U3Y4EHUS CIIEKTpa aToMa BOJOpoa U
orpeJiesIeHus MOCTossHHON Punbepra.

2. JJabopaTopHasi yCTaHOBKa JJIs1 ONPEeIeNICHHsI ITMPUHBI 3aIPEIIeHHON 30HbI
MOJTYTIPOBOTHUKOB.

3. Monoxpomaropsl YM-2.

4. BonoponHas razopaspsiiHas TpyOka.

5. IomynpoBOAHUKOBBIN TEPMOPE3UCTOP.

6. MynsTumerp BP-11A.

7. Jo3umertp - paguomerp PKC.107.

8. Habop coneii.

9. Jlazep JII'-56.

10. Ilenpb ¢ nepeMeHHOM IUPHUHOM.



11. ®orosnement CLB-4.

12. BbICOKOUYBCTBUTEIbHBIN MUKpoaMiiepmeTp P-195.
13. McTOYHUKY TUTAHUSI.

14. lerexTop.

15. CueTHoE YyCTpPOUCTBO.

16. MepuTtenbHbIil HHCTPYMEHT.

Y4eOHble ayIUTOPUH JJIs IPOBEACHUS MPAKTUYECKUX 3aHATHIA, TPYIIOBBIX U
WHUBUAYAIBHBIX KOHCYJbTAUM, TEKYIIETO KOHTPOJIS U MPOMEKYTOYHON aTTeCTalluu:
J0CKa, MYJIbTUMEAUNHBINA IPOEKTOP, IKPaH.

[TomemeHus Isi CAMOCTOSITEIEHOW paOOThI 00yJarOLIUXCsl: IEPCOHATBHBIC
KomIbioTepsl ¢ nakerom MS Office, Beixoq0M B IHTEpHET ¥ € IOCTYIIOM B 3JICKTPOHHYIO
nH(OPMAIMOHHO-00pa30BaTENLHYIO CPely YHHBEPCUTETA

[Tomemenus anst XpaHeHUs ¥ MPOPHUIAKTUYECKOTO 00CTYKUBaHUS y4eOHOTO
000pynoBaHUs: CTEIIaXH, CEH(BI U1 XpaHEeHUs y4eOHOro 000pyA0BaHUs, UHCTPYMEHTHI
JUISL PEMOHTA JIa0OpaTOPHOTO 0OOPYIOBAHHSL.



IIpuiaoxkenue 1

YuyeOGHO-MeTOoAuYEeCKOoe o0ecrmedyeHue CaMOCTOATEJIbHONH  PadOThI
o0yuaromuxcs

[lo pmucuurmumae «@u3nka» NPEeNyCMOTPEHAa ayAWTOpHasT MW BHEAyAUTOpHAas
caMocCTosTeNIbHas paboTa 00ydJaroIMXCs.

[Tpu u3yuyeHun Kypca (GU3MKU HPUMEHSIOTCA CJIEAYIOIIME OLEHOYHBIE CPEICTBA JUIS
TEKYILEro KOHTPOJI YCIIEBAEMOCTH M IIPOMEKYTOYHOM arTeCTallMM II0 HMTOraM OCBOEHUs
JUCLIUIIIUHBL

. MUCbMEHHBIE OTUYETHI MO Ja0OPATOPHBIM paboTaM U HX 3alIUTa;

. pe3yibTaThl  peIIeHUs KOHTPOJbHBIX  pador, W3, TectupoBanus u
JKCIIPECC-KOJUIOKBUYMOB.

Bomnpocsl k 3k3aMeHy 110 Kypcy «Pu3uka

MEXAHHKA

1. OcHOBHBIE TOHATHS KHHEMAaTHKH: MaTepHalbHas TOYKA, CHCTEMa OTCYETa, TPAeKTOpus, MyTb,
nepeMenieHye, paanyc-BeKTop, CKOPOCTh, YCKOPEHHE.

2. llpsMonuHeliHOe paBHOMEPHOE, pABHONEPEMEHHOE (PaBHOYCKOPEHHOE, paBHO3aMeEIJICHHOE)
JBIDKEHHE. YPaBHEHUS JBIKEHHUS U CKOPOCTH.

3. KpuBonuneitHoe maBWkeHue. J[BmKeHHWE TOYKM TI0 OKpPYXXHOCTH. JIWMHEHHBIE W  YIJIOBBIE
XapaKTepUCTUKU Takoro JBWKeHHA. KuHemaTnka BpallaTeIbHOTO MABIKEHUS: OIpeNeleHrne |
MpUMEpHl BpAIIATENbHOIO ABI)KEHHUS, CBA3b MEXIY YIJIOBOM M JMHEWHOH CKOpPOCTBIO, YTIIOBOE
ycKopeHue, (opMyna yriioBOoro myTH.

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

5. Tlepssrit 3akon HeroToHa. Bropoit 3akon Hrerotona. Tperwit 3akoH HeioroHa. Mx mposiBneHune B
npupoze.

6. Cunbsl B MExXaHHKE: CHJIa TATOTCHHUS, CHJIa TSDKECTH, BEC, CHJla YNPYTrOCTH, CHUIa TPEHHs MOKOS M
cKkonpKeHusl. CHiibl CONPOTHBIICHMS Ta30BbIX W JKUAKUX cped. CHibl KOHCEpBaTHBHBIE U
HEKOHCEPBAaTHBHbIE. 3aKOH COXpAaHEHHsS HMIYJlbca. YIPYTMid M HEYNpYyrud, LEHTPaNbHBIA U
HELEHTPAJIBHBIN yJap mapoB. PeakTuBHOE IBUKEHHE.

7. Dueprus u pabora. Mexanuueckas pabora u 3Heprus. Pabora cuibel ynpyroctu. Pabora cuiiel
TsokecTd. Pabota, coepiiaemas mpu TopmoxeHuH. [lonisi moTeHuManbHBIE W HE MOTEHLHUANBHBIC.
IlorenumanbHas, KWHETUYECKAs U MOJIHAS MEXaHU4eCcKas SHEPTHH CUCTEMBI TeJl.

8. OcHOBHBIC MOHATHSI BpAIATEIHHOTO JIBMKEHUs (a0COJTIOTHO TBEPJIOE TEJO, IEHTP Macc (MHEpLUH),
YIIJI0Basi CKOPOCTh, YTIIOBOE YCKOPEHHE, MOMEHT CHJIbl, MOMEHT HHEPLIIH).

9. Kunernueckass sHeprus Bpawmamomierocs Tena. MomeHT uHepuuu. MomeHT cuibl. OCHOBHOe
ypaBHEHHUE TMHAMHUKHU BPaLIaTeIbHOTO ABMKEHUS TBEPIOTO Tela.

10. 3akoH coxpaHeHHMs MOMEHTa KOJIMYECTBAa ABIKCHMS (MMITyJbca). AHAIOTHS MEXAY BEIHYMHAMH,
XapaKTepU3YIOLUIMMU IIOCTYIATEIbHOE U BPaIaTeIbHOE ABHKCHHUS.

11. IlonsTHE naBIEHUS B KUAKOCTAX U razax. 3akoH [lackans. ['uapocraTudeckoe ypaBHEHHE U CIIEACTBUA
U3 Hero. ApXHMeI0Ba CHIIa.

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

13. [Bwxkenue Bs3KoW >xuakocTu. llpumenenue 3axoHa bepHymnM M 3aKOHa COXpaHEHHS MOMEHTa
KOJTMYECTBA JIBIDKCHUS K cTannoHapHOMy noToKy. @opmyna Crokca. YpasHenue [lyazeits.

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

15. IuddepenumansHoe ypaBHEHHE CBOOOJHBIX KojJeOaHMH. XapaKTEpPUCTUKA TapMOHUYECKUX
KOJIe0aHMIA.

16. CBoOoyiHbIC, 3aTyXalollie U BBIHYXKJICHHBIE KOJEOAaHUS. YCIOBHS BO3HMKHOBEHHS M ypaBHEHUS,
OTMCHIBAIOIINE 3TH BUJbI KOJIEOaHHH.

17. BonnoBoe nBmxkenue. OnpexnencHue BoJHBL (OOpa3oBaHHE IONMEPEYHBIX U TPOJOJIBHBIX BOJH.
XapakTeprucTHKa BOJHOBOTO [IBIKCHHSA. YpaBHEHHe Oerymieil BoJHBL I[lapameTpsl BOJIHOBOTO
JIBUKECHMSL.

18. Untepdepenuns u qudpaxuus BoaH. [IposiBieHre 3TUX SBICHUHN B IPUPOAE.

19. DneMeHThI aKyCTHKH. 3BYK. [ POMKOCTh M HHTEHCHUBHOCTH 3BYyKa. [oHsTHE 00 YIbTpa3ByKe.
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MOJVIEKYJISIPHASA ®PU3UKA U OCHOBbBI TEPMOJINHAMUKA

OCHOBHBIE TTOJOKEHUS MOJEKYISIPHO-KHHETHYECKOW Teopuu. OMbITHBIE (DAaKTHI, JIEKaIie B OCHOBE
MKT. IloHdaTHe uaealbHOTO ra3a. XapaKTePUCTUKH UI€IHHOTO Ta3a.

OcHOBHOE ypaBHEHHE KHHETHYECKOW Teopuu razoB. OCHOBHBIE Ta30BbIE 3aKOHBI. Y paBHEHHE
COCTOSIHUS MJCAJIBHOTO Ta3a. Y HUBEpCcalbHas ra30Bas OCTOSHHAS U ee PU3MYECKUA CMBICTT.

CBs13p TEMITEpaTyphl ¢ YHEPTUEH MOJEKYISIPHOTO NBIKeHHs. J[uHa cBOOOAHOTO mMpobera MoJIeKyII.
TermnonpoBoAHOCTH Ta30B.

IlepBoe Hauano TepMOIUHAMUKH.

Pacder paboTsl raza mpu m3ompomneccax. TelIoeMKOCTh Ta30B. Anna0aTHBIA TpoIiecc. Y paBHEHHE
Ilyaccona.

Bropoe Hauano repmoguHamuku. [Tonste 006 3HTpOIHH.

Hukn Kapuo u ero KIT/.

TepMoarHaMUYECKOE OMPEeIeHuEe TEMITEPATYPHI.

OTKIIOHEHUE peaNbHBIX Ta30B OT 3aKOHOB UICABLHOTO Tra3a. YpaBHeHue Ban-nep-Baansca. M3oTepma
peasibHOrO rasa.

. Ucnapenue xuakocreil. HacrleHHpli 1 HeHachlnleHHbIA nap. [IoHATHE BIaXXHOCTU U METOABI €€

WU3MEPEHHS.

CrpoeHue 1 CBOMCTBA KUIAKOCTH. TEIIOEMKOCTh KUIKOCTEH.

SIBneHHE MOBEPXHOCTHOIO HATSHKCHMs. SIBIEHHA cMauMBaHHA M HE cMauduBaHus. KammisipHele
SIBIICHUSL.

CTpyKTypa KpHCTAUIMYECKUX U aMOP(DHBIX Tell. Du3nuecKkue CBOMCTBA KPUCTAILIOB.

Hdedopmanust TBepAbIX Tel. TemIoeMKOCTh TBEPABIX Tedl.

Huarpamma coctostuuid. TpoiiHas Touka.

SJIEKTPOJINHAMHUKA

OCHOBHBIE MOHATHUSA NEKTPOCTATUKU. B3aumonericTBue 3apa10B. 3aKOH KyJIOHA.
DJEKTPOCTATUYECKOE I0JE€ M €ro XapaKTepuCTUKU. [IpHHIMI Cyneprno3uiuu 3JIEKTPOCTaTHUECKUX
nosieli. OMHOPOAHOE M HEOJHOPOTHOE 3JIEKTPOCTaTHUECKOE MoJie. DIeKTpoeMKocTh. KoHneHcaTophl.
OHeprus 3IEKTPUUECKOTr0 MOJI INIOCKOr0 KOHIEHcaTopa.

Ilotox Bektopa wuHaykuuu. Teopema  Octporpaackoro-l'aycca. I[IpumeHeHne  Teopemsl
Octporpaackoro-I aycca.

Onextpuyeckuil TOK. OCHOBHBIE AJIEMEHTHI M XapaKTEPUCTUKH NEKTPUIECKHX IIeTIeH.

3akon Oma B BekTOpHOU opme. 3akor OMa s y9acTKa Ienu u i 1enu, conepxkamiein D/1C.
PasBerBnenHbie 3nekTpuueckue uend. [Ipasuno Kupxroda.

TemnoBoe AeiicTBHE 3NEKTpUYECKOro Toka. 3akoH Jlxoys-Jlenma.

MerTaniel, TOIYNIPOBOAHUKHI U AUIIEKTPUKU C TOUKU 3PEHUS 30HHOH TEOPHH MPOBOANMOCTH.
IIpupona 35eKTpUYECKOro Toka B MeTaiiax. 3akoH OMa ¢ TOUKH 3pEHMSI JIEKTPOHHOM TEOpUH.

. [Ipupoma 3nekTpu4ecKkoro Toka B MOJyNPOBOAHUKaX. KOHTaKTHBIE SBJICHHS B MTOTYTIPOBOAHHUKAX.
. Mcnonp3oBanue MoaynpoBOAHUKOBBIX TPHOOPOB B ANEKTPOHHBIX YCTPOUCTBAX.
. IIpupona anekTprudyeckoro Toka B BakyyMe. SIBJIeHHE TEPMOAIEKTPOHHONW 3MUCCHH. JIaMITOBBIN OO,

TpUO. DIESKTPOHHO-IIyUIEeBast TPyOKa.

. IIpupona anexTprueckoro Toka B razax. HecamocTosTENbHBIM U CAMOCTOSTENBHBIN T'a30BbIE PA3PSIBL.

IIpuMeHeHre 3MEKTPUUECKON UCKPHBI, TyTH, TIACIOLWIETo pa3psaa. Y CTPOUCTBO M MPHUHIMUI ACHCTBUS
ANIEKTPUIECKOTO (UIBTPa

IIpupona 3IEKTPUIECKOTO TOKA B KUAKOCTIX. MEXaHWU3M DIIEKTPUUECKON ITHUCCOIHAITIH. 3aKOHBI
anekTpoausa. [Ipumenenue s1eKTpoausa.

OneiT Opcrena. BzaumozeicTBie nmapamieabHbIX TOKOB. XapaKTEPUCTUKU MAarHUTHOTO HOJs. 3aKOH
buo—Casapa-Jlamnaca.

CrencTBrs W3 OCHOBHOTO 3aKOHa 3JIEKTpoMaraern3ma. BUTOK ¢ TOkoM B MarHuTHOM Toire. Cuia
Awmriepa. [TpuHIUT paOOTHI AIEKTPOIBUTATEISL.

T'mnoresa Awmmnepa. MarnutHele CBOHCTBa BellecTBa. JlMaMarHeTWKH, IapaMarHeTHKU W
¢deppomarneruku. [TocTosiHHBIE MArHUTBL. MarHUTHOE 110JIE€ 3EMIIH.

OnbiTel @apanes. 3aK0H 3IEKTPOMATHUTHON UHTYKLIUU.

BrinyxkaeHHble dnekTpudeckue koiebanus. [lepeMeHHbIN TOK. XapakTepUCTUKU IEPEMEHHOTO TOKA.
Nmnenanc. AKTUBHOE U PEAKTUBHOE COMIPOTHBIICHUSI.

SBnenue camouHaykuuu. MTHAYKTUBHOCTD. DHEPTUsi MATHUTHOTO MOJISI KOHTYPA C TOKOM.
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3axon OMa [J1s1 TOCIIEIOBATENBHOM IIETIH IepeMEHHOT0 TOKa. Pe3oHaHC HanpsDKEHMS.
TpanchopMaTop u ero NpakTUIECKOe UCIIOIb30BaHNUE.

KomnebaTenbHbIH KOHTYp U €0 XapakTepucTuku. ®opmyina TomcoHa.

AHTeHHA. DJIEKTPOMarHUTHEIC BOJIHEI M UX CBOMCTBA. [IpuHITHT pamrocBs3u. Pagnonokarus.

I'EOMETPUYECKAS, BOTHOBAS 1 KBAHTOBAS OIITUKA

3akoH ocBewieHHOCTH. PoToMeTpusi. CBETOBbIE EANHUIIBI H3MEPEHUS.

I'eomerpuueckas onTuka. 3aKOH MPSIMOJMHEHHOIO PAacIpOCTPAaHEHHUS CBETA. 3aKOH OTPAKEHHS U
MIpPEJIOMJIEHUS] CBeTa. SIBIIEHME IIOJIHOTO OTPAKEHHS CBETa M €ro NpPHMEHEHHE B HEKOTOPBIX
ONTHYECKUX MPUOOpax.

[TocTpoenne n300pakeHus B 3epkaiax u B inH3ax. @opmyna nun3el. OnTudeckas cujia JIUH3bIL.
Korepentneie wucrounuku cBera. OmnbiTr IOnra. bumpusma @penens. Konpuna HeroToHa.
Wntepdepeniius B TOHKUX TUIeHKaX. [[pocBeTiieHre ONTHKH.

CymHocts audpakuuu  cBeta. JludpaknuoHHas KapTHHA W YCIOBHS €€ BO3HHKHOBEHMSL
JudpaknroHHas penieTka 1 ee XapakTepHUCTHKH.

EcrecTBeHHBIN U nonspu3oBaHHbI cBeT. Ilonepeunslil xapakTep cBeToBOM BOJIHBL. llossspusarop.
Amnanu3zarop. 3akoH Mamtoca. [Tonspuszanus npu otpaxeHnuu. 3akoH bproctepa.

Hucnepcust ceera. HopManbsHast u aHomanbHas aucnepcus. JucnepcuoHHsld cnekTp. CpaBHEHHe
JUCTIEPCUOHHOTO CIIEKTPa ¢ TUPPAKIIUOHHBIM CIIEKTPOoM. CIIEKTPOMETPBI ¥ UX UCTIOIb30BaHHE.
XapaKTepUCTHKH TETI0BOro u3nyyeHus. [lonsarue abcontoTHO yepHoro Tena. OObsICHEHHE XapaKkTepa
TEIUIOBOTO M3ydeHus. 3akonbl Ctedana-bonpnimana n Buna.

I'unotesa IInanka. KBanT cBera.

Omnpitel CtoneroBa. 3akonbl poroddderra. Dopmyrna DWHIITEHHA.

Nsmepenne ckopoctu cBera. Ilocrymarel CTO. CneactBust u3 mnoctyiatoB CTO. DnemeHTbI
PENATUBUCTCKON MEXAHUKH.

ATOMHASA ®PU3UKA U PU3UKA DJIEMEHTAPHBIX HACTUL]

Crpoenune aroma. OnbiT Pesepdopma. [locrymarer bopa. Ctpoenune atoma Bomopona. OObsIcHEHHE
criekTpa Boaopoja. Tpyanoctu teopuun bopa. BoiaHOBBIE CBONCTBA AJIEKTPOHOB.

CrpoeHue »SIEKTPOHHOH 0O0O0JIOUKHM CIOXKHBIX aroMoB. llepumomudeckas cucteMa 3IEMEHTOB
Menneneesa. [Ipunnun [aynu.

EcTtecTBenHas pagnoakTUBHOCTh. BHUIIbI painoakTUBHOTO paciaja. 3aKOH PaJroaKTHBHOTO pacmaja.
Ilepuon nosypacnana.

SnepHble peakuuu. DHEPreTUYECKUM BBIXON ANEpHBIX peakuuil. JleneHue Tsokenbix sinep. CuHTes
JeTKUX siep. Vcrons30BaHue SIepHON SHEPTUH.

DJieMeHTapHbIe YaCTHUIIb. AHTUYACTHUIBI. AHHUTHIIALUA. OObsiCHeHHEe OeTa- pacrnaa.

[Ipumepsl U CBOWCTBa 3IEMEHTApPHBIX YaCTHUIl. BUABI B3aUMOIEHCTBHS MEXKIY 3JIEMEHTAPHBIMU
YaCTULIAMU.

Bonpocs! k 3kcnpecc-KoJIOKBUYMY

BBeaenne
. Uto Ha3BIBAIOT YU3NUECKON BETMUHMHON?
. UeM xapaxrepusyeTcs (pusnueckas BenmuuHa?
. [lepeunciuTh CHMBOJIBI OCHOBHBIX (PM3UUECKUX BETHUNH.
. Uto Ha3BIBAIOT (PU3UIECKUM 3aKOHOM?
. Kak 3amaercs o0acTh mpuUMEHUMOCTH (PU3HUECKOTO 3aKOHA?
. Kakue 3akoHbl pu3uKy Ha3bIBAIOT QyHIAMEHTAIbHBIMU?
. Uto Ha3pIBAIOT (PU3UIECKON MOJEITHIO?
. Kakue 3akoHOMEpHOCTH HA3BIBAIOT SMIIUPUIECKUMU ?
9. Kakue aBleHUS Ha3bIBAIOT MAKPOCKOMUYECKUMU? MUKPOCKOMUYECKUMU?
10.Kak onpenensercst coctosiHue GU3NIECKON CUCTEMBI?
11.Kak onmcaTs H3MEHEHHE COCTOSHUS CHCTEMBI?

01N N W —

KunemaTuueckue npeacTaBjieHusi MEXaHUKH
12.Kakue nBMKCHHS HA3bIBAIOT HEPEIITUBUCTCKUMU? PeIsITHBUCTCKUMHI?



13 B yem 3akmodaeTcs GyHIaMEHTAIbHOCTh 3HAYCHHS CKOPOCTH CBETa B BaKyyMme?

14. Koraa 1 mouyeMy HapyIiaeTcsi 3BKJINI0BOCTH MUPOBOTO ITPOCTpaHCTBA?

15.Kakune nBrmkeHNs HAa3bIBAIOT KBAHTOBBIMU?

16.YTto Ha3BIBAIOT CHCTEMOW OoTCcUeTa?

17.Kakoe Teno Ha3bIBAIOT CBOOOJHBIM?

18 ITpunnun unepuuu I"amunes.

19.I1IpuMeps! HHEPIUAIBHBIX CHCTEM OTCUCTA.

20.ITprunHBI OTKIIOHEHUSI OT MHEPIHAIBFHOCTH (B CHCTEMaxX OTCYEeTa C KOOPAWHATHBIMH OCSIMH,
JKECTKO CBS3aHHBIMU C 3eMIICH).

21.IIpuHITUT OTHOCUTEIIBHOCTH.

22.0061acTh MPUMEHUMOCTH MPUHITATIA OTHOCUTEIHHOCTH.

23.B ueMm 3aKI04aeTcss ”HBAPUAHTHOCTH (PU3NIECKUX 3aKOHOB?

24 Kakumu npeoOpazoBaHusIMHI MOKHO TonydnTs MCO otHOcuTenpHO uexoanoit UCO?

25.Y10 HA3BIBAIOT MAaTEPHATBHON TOYKOH (TaCTHIICH)?

26.Yto nHazeiBator ATT?

27.YTo 3HAYUT OMUCATH JABMKEHUE (PU3UUCCKON CHCTEMBI?

28.YT0 HA3BIBAIOT YMCIIOM CTETIeHEH CBOOOABI (hM3MIECKOM CHCTEMBI?

29.Kak onucarh MOJI0KEHUE YACTHLIBI B MPOCTPAHCTBE?

30.Yemy paBHO 4MCIIO cTeneHel cBoO0o bl yacTuiel? ATT?

31.3aK0H IBHKEHUS YaCTULIBIL.

32.910 Ha3bIBAIOT TPACKTOPUEN YACTHUIIBI?

33.Yrto HaA3BIBAIOT MIEPEMEIICHUEM YACTHUIIHI?

34 Kak omnpenenuts MoBOPOT YaCTUIILI OTHOCUTENIBHO ocu?

35.910 Ha3bIBAIOT YIJIOBBIM NEPEMELICHUEM?

36.YTo Ha3bIBAIOT CKOPOCTHIO YaCTHUIIBI?

37.Kakas ckopoCTh Ha3bIBa€TCS CEKTOPHOM?

38.CBsI3b CEKTOPHOI CKOPOCTH C TUHEHHOM.

39.9r10 xapakTepu3yeT U3MEHEHUE HAIIPaBJICHUSI YIJIOBOrO NepeMeleHus?

40.ITonsiTre yriIoBOM CKOPOCTH.

41.CB3b IMHEWHOH U YIIIOBOM CKOPOCTEH.

42.TloHATHE YCKOPEHHUS.

43.Kakoe yckopeHre Ha3bIBAIOT TaHTeHITMATbHEIM? HopManbHBIM?

44.B deM CMBICH pa3eieHus] YCKOPEHUS Ha HOPMAJIbHYIO M TAHTCHITUATHHYIO KOMITOHEHTHI?

45.TloHATHE YTIOBOTO YCKOPEHHUS.

46.I1peobpazoBanus [anumnes.

47.CnenctBus npeodpasoBanumii ['amuies.

48.B 4eM OrpaHUYEeHHOCTh FAIMIICEBCKUX MPEACTABICHUN O CBOMCTBAX MIPOCTPAHCTBA U BpEMEHU?

49 Iloctynat DUHIITENHHA.

50.Kakoe BpeMsi Ha3bIBalOT COOCTBEHHBIM?

51.9¢ ekt nopeHIeBa COKpaIICHUs AJTHHBIL.

52 IMpunun coorBeTcTBUsA bopa.

53.IlpeobpazoBanus JlopeHa.

54.Cnenctrus npeobpa3opanuii JlopeHia.

JuHaMuyecKkne MPUHIUNBI MEXaHUKH

55.Kak onpenenuTs COCTOSHIE YacTULIBI B KITACCHYECKON (PH3MKe? CHCTEMBI YaCcTHIL?

56.YpaBHEHUS ABMKCHUS KIACCUICCKOW MEXaHUKH.

57.YcnoBue onpeneneHusi OOMIETro pelieH!s] YPaBHEHHS JIBUKCHUS KIIACCHUECKOW MEXaHUKH.

58.0ddekT 3amazpiBaHNs B3aUMOICHCTBUH.

59.Kakas cuctema 49acTHhIl Ha3bIBaeTCsI N30JIUPOBAHHOMN ?

60.YT0 Ha3BIBAIOT UMITYJIECOM YaCTHIIBI?

61.3akoH coxpaHEeHHs UMITyJIbCa.

62.YT0 Ha3BIBAIOT CHJIOHN, ICUCTBYIOMICH HA TACTHITY ?

63.3aK0H MapHOCTH B3aUMOJICHCTBUSI.

64.YT0 Ha3bIBAIOT IEHTPOM Macc (MHEPIHH)?

65.3aK0H coXpaHEHMsI LIEHTpa Macc.

66.3aK0H aJIUTUBHOCTHA MACCHI.

67.IMItynibC pENSITUBUCTKOM YaCTULIBL.

68.Bupl pyHIaMEeHTaTBHBIX B3aUMOICHCTBUI.

69.Kakre B3auMOJEHCTBHSI HA3bIBAIOT: TpaBUTAIMOHHBIMH? CrnaOeiMu? ONEKTPOMarHUTHBIMH?



CunpHbIMI?

70.3aKOH BCEMHPHOTO TATOTEHHUSL.
71.ITpuHIAT SKBUBAJICHTHOCTH.
72.3akon Kymnona.
73.Cuna Jlopenuna.
74.3akon ['yka.
75 .KOHTaKTHBIE CUJIBI.
76.I1pupoaa Topmo3siero ddexra.
77.3akon Kynona — AMoHTOHA.
78.IToHsATHE MEXaHUIECKON PabOTHL
79.YT0 Ha3BIBAIOT IIPOIIECCOM?
80.Kakune cuiipl Ha3BIBAIOT MTOTEHIIHAILHBIMA?
81.I1loHsATHE TOTEHLINATBHOMN HEPTUU.
82.Kakue CHIIbl 3aBHCST OT KOOPAWMHAT YaCTHIT?
83.Kakue cuiibl Ha3pIBalOT KYJTOHOBCKUMU?
84.Kakue cuiibl Ha3pIBAOT LIEHTPATbHBIMU?

3aKoHbBI COXpaHEHHUsI
85.1IpocTpaHcTBEeHHO-BpEeMEHHBIE Pe00pa3oBaHusl GyHIAMEHTaIbHONH CHMMETPHH.
86.CooTBeTCTBME  3aKOHOB  COXpaHEHHS  (U3UUECKUX  BEIWYMH  NPEoOpa3oBaHUSIM

(byHIaMEHTAITEHOW CUMMETPHH.
87.3aK0H COXpaHEHUS UMITYJIbCA.
88.3aK0H coxpaHEeHHsI SHEPTHUH.
89.Ypauenus ['amunsToHa.
90.®u3nueckuil cMbIcH ypaBHeHUH ['aMuiIbTOHA.
91.2Heprust CBOOOHON PEIATUBUCTCKON YaCTHIIBI.
92.2Heprusi HePEJIATUBUCTCKON CBOOOHOMN YaCTHIIBI.
93.2Heprust HOKOs YaCTULBL.
94 Kunetuueckas 3HEprus peiasiTUBUCTCKOM YaCTHLIBIL.
95 KuneTtnueckas 3Heprusi HEepeasTUBUCTCKON YaCTHUIIBI.
96.2Heprus peaITUBUCTCKON YaCTUIIBI BO BHEITHEM MOJIE.
97.2Heprust HepeIATUBUCTCKON YaCTHUIIBI BO BHEITHEM MOJIE.
98.Kakoe nBrkeHue Ha3bIBalOT GUHUTHBIM? HOUHUTHBIM?
99.IloreHnmanpHas sma.
100.Jedext macc.
101.MoMeHT uMITynbca YaCTULBL.
102.3akoH coxpaHEHUSI UMITYJIbCA B KJIIACCHYECKON MEXaHUKE.
103.CoOcTBeHHBIIH MOMEHT MMITYJIbCA.
HekoTopsble npuMeHeHHS 3aKOHOB MEXaHUKH
104.Cuna Jlopenra.
105.3amaqa nByXx Ten
106.Yto Ha3pIBAIOT IPUBEACHHON Maccoit?
107.Cucrema 1ieHTpa Macc.
108.Bropoii 3axon Kemepa.
109.Kakoii npoliiecc Ha3bIBalOT CTOIKHOBEHUEM?
110.Ypyrue u Heynpyrue CTOIKHOBEHHMS.
111.YTo Ha3pIBaOT IOPOTOM PEAKITHH?
112.Kakoe cTOIKHOBEHUE HA3bIBAIOT IHAOTEPMHUUECKUM?
113.Kakoe CTOIKHOBEHHE HA3bIBAIOT IK30TEPMHUUECKUM ?
114.Ypasuenne Memepckoro.
115.®opmyna [{nonkoBckoro.
JuHaMuKa TBEepAOro Tesa

116.YpaBuenne nermxenus reatpa macc ATT.
117.Kak ompenenuts cuiy, nerictByronryro Ha ATT?
118.YTo Ha3pIBAaIOT MOMEHTOM MHEPLIMU T€JIa OTHOCUTENIBHO JAHHOU OCH.
119.Yemy paBHa kuHeTnueckas sueprus ATT?
120.Teopema Illreiinepa.
121.0cHOBHOE ypaBHEHUE TUHAMUKHU BPALIATEIBHOTO TBUKEHUS.
122.YT10 Ha3pIBalOT MTHOBEHHOH OCHIO BpallleHus?
123.YTo Ha3BIBAIOT CBOOOAHON OCHIO BPAIICHHMSI?



124.Yto Ha3BIBAIOT TJIABHBIMHU OCSIMH HHEPIIAN?
125.Yto Takoe rupockorn?
126.Yto Ha3BIBAIOT IIpELICCCHEH?
OcHOBHBIE 3JIeMEeHTbI TEOPHH YIPYTOCTH
127.Kaxkas nehopmariust Ha3pIBaeTCs YIPYroi? Heynpyrom?
128.Yto Ha3pIBAIOT HANPSDKEHUEM?
129.YTto0 Ha3BIBAIOT OTHOCUTENBHON AchopMarineii?
130.3akoH I'yka.
140.B 4em 3akmouaercs pusndeckuid cMpica Moayis FOura?
141.Kakoe siBIIeHHE Ha3BIBAETCS THCTEPE3UCOM?
142.0OcHoBHBIC BHIBI Hedopmartuii.
143.Yemy paBHa sHeprus aedopManuu?
144.Yto xapakTepusyeT BeKTop YMoBa?
JABH:KeHHe B HEHHEPUHAIbHBIX cucTemMax oTcuera (HUCO)

145.Yemy paBHa cuia HHEpIUH?
146.Kak onpenenuts cuty Kopuonuca?
147.3ammmcatp 3akoHBI coxpanenus B HUCO.

I'paBuTanmoHHoOe noJje
148.Kaxoe mosie Ha3bIBalOT T'PaBUTALIMOHHBIM?
149.J1atb onpeneneHue HANPSXKEHHOCTH OIS TSITOTCHUSL.
150.YUto Ha3bIBAIOT CHIIOBOW JTMHHEH?
151.Yto Ha3pIBAIOT TOTOKOM BEKTOPA HANPSXKCHHOCTH?
152.YT0 HaA3BIBAIOT IIOTEHIIMAJIOM OIS ?
153.0npenenut cBs3b MEKAY MOTEHIIMAIOM U HANPSXKEHHOCTBIO IPaBUTALIMOHHOTO MOJIS.
154. Teopema Octporpaackoro-I'aycca.

Kone6anusi u BOTHBI
155.Y1o Ha3bpIBaIOT OJTHOMEPHBIM KJIACCUYECKUM TAPMOHUYECKUM OCLUIUISITOPOM?
156.3anmcare ypaBHeHHE OCIHIUIATOpA B AupepeHrmaIrHOM BUE.
157.3anucath ypaBHEHUE BOJHEL.
158.Uto0 Ha3bIBAIOT 3BYKOBOW BOJIHOM (3BYKOM)?
159.Uro Ha3pIBaIOT CHIION (MHTEHCUBHOCTHIO) 3BYyKa?
160.Yto Ha3bIBAIOT 3BYKOBBIM (aKyCTHYECKHUM) JTaBJICHHEM?
161.Yto Ha3piBatoT TEMOpPOM?
162.B uem 3akirovaercsi OnHAypabHbIH A heKT?
163.YTo Ha3bpIBAIOT aKyCTUUYECKOU KaBUTAUEH?
I'mapoagunaMuka

164.Kakoe TeueHrE )KUKOCTH HA3bIBAIOT JIAMHUHAPHBIM? TYpOyJIeHTHBIM?
165.Teopema HEPA3PBHIBHOCTH CTPYH.
166.YpaBuenne bepuymin.
167.mmynsc cTpyw.
168.@opmyna Toppuuesnin
169.lunamudeckas BI3KOCTh
170.KunemaTtudeckas BA3KOCTh
171.Ypasuenue Ilyaseiins
172.3axon I'arena-Ilyaseins
173.Yro Ha3pIBaIOT 4nciIOM PeifHoNbCa.
174.9¢dext Marnyca

MCTOI[I/I‘ICCKI/IC PECKOMCHIAIIMA 110 U3YICHUIO TEM:
Pasznen 1 «BBenenue»

Ilenv uzyuenusn: oenadenue cmyoeHmamu CUCMeMOll 3HAHULL 00 oouwux uzuueckux
nOHAMUAX.

H3yuue oannwiit pazoen cmyoenm 0014cen:

- 3Hame: oOwWuUe PuzuyecKue NOHAMUA. ONbIM, USMEPEHUS, BETUYUHDL, 3AKOHbI, 001ACTb
NPUMEHUMOCIU 3AKOHO08, MOOeNU, IMNUpUYecKue 3aKOHOMEepHOCMU, OeCKOHeuHO Oonbulas u
Manas 6enuduHsl, MAKpo- U MUKPOAGNEHUS, COCMOSHUE CUCeMbl U USMEHEHUe COCMOSAHUSA
cucmemvl, YpAGHEHUS OBUINCEHUS,

- YMemb: onepuposams nepeducieHHbIMU 8bllie NOHAMUAMU U MOOENAMU MEXAHUKU,



- 811A0€Mb:HA36AHHLIM 6blUle NOHAMULHLIM aAnnapamom Qu3udeckux 3HAHUll npu
nocnedyouem 0Cc80eHUU pasoenos Kypca «Mexanuxkay.
Ilpu usyuenuu pazoena I neodoxooumo:
— CaMOCTOSITENIbHO M3YYUTh M 3aKOHCIIEKTHPOBATh y4eOHBIH MaTepuan pasfelna
«Benenuey, pa3MeIICHHBIN HA IIOpTAJIE.
Ocoboe enumanue oopamums Ha:
— HeoOX00UMOCHb NOO20MOBKU K IKCNPECcC-KOJIIOKEUYMY.
Jna camokonmponsa no pazoeny HeoOXo00UMO Omeemums Ha ciedyruiue 60npocl:
Bonpocs! k 3kcnpecc-KOJNIOKBHYMY
. Uto Ha3bIBatOT (PM3MYECKOM BEIIMUNHOMN?
. Uem xapakrepusyetcs pusnueckasi BeTuanHa?
Yrto Takoe pa3MepHOCTh (U3HUUECKON BEIIMUNHBI?
Kak o0o3Hauaercs pa3sMepHOCTH?
. [lepeuncnutb CHUMBOJIBI OCHOBHBIX (PU3NYECKUX BETUUHH.
. UTo Ha3bIBaIOT (HPU3NYECKUM 3aKOHOM?
. Kak 3agaercsa ob6mactb npuMeHUMOCTH (PU3UYECKOTO 3aKOHA?
. Kakue 3axoHbI (pM3HKN HA3BIBAIOT (PYHIAMEHTATHLHBIMA?
. Uro Ha3piBalOT Pusudeckoit monenbio? [lpuBenure nmpumepsl GU3NYECKUX MOAETIEH.
. Kakue 3akoHOMEpHOCTH HA3bIBAIOT SMIIUPUIECKUMU?
. Kakue sBnenus Ha3pIBalOT MAaKPOCKOMMYECKUMU? MHUKPOCKOITMUECKUMU?
10.Kak onpenensieTcss COCTOSTHUE (PU3HUESCKOU CUCTEMBI?
11.Kak onucaTh N3MEHEHHE COCTOSTHUS CUCTEMBbI?

N —

O 0 1 O L AW

Pa3nen 2 «Kunemamuueckue npedocmaenenus mexanuku

Ilens uszyuenusa: oenadenue cmyoenHmamu cucmemoil 3HaHUil N0 KUHeMamuke.

H3yuue oannwiii pazoen cmyoeHm 00J14cen:

- 3Hambv: npuHyun unepyuu I anunes, NpuHYUn OMHOCUMENbHOCMU, 02PAHUYEHHOCb
2ANUNEeBCKUX NPeOCmasienuli 0 C80UCMBAX NPOCMPAHCMBA U  BPEMEHU;  Ce0Cmeus
npeobpazosanuii I anunes u cneocmeus npeobpazosanuii Jlopenya,

- YMemb: onepuposamv NOHAMUAMU OAHHO20 pa30eild U GblNOJHAMb NPeoOpa308aHUs.
T'anunes, npeobpasosanus Jlopenya;

- 8/1a0embv: NOHAMUUHLIM ANNAPAMOM (NPOCMPAHCMBO, 8PeMs, OBUMNCEHUE, CUCTMEMA
omcuema, UCO, c60600Hble mena, abcortomuo meepooe meio, Cmenenu c60600vl, Mpaekmopus,
CKOPOCMb, YCKOPEHUe, MamepuaibHas mouka);

Ilpu usyuenuu pazoena 2 neooxooumo:

—  paccMOTpeTh CIeAYIONMH yueOHbId Marepual: [2], ¢.9-37; [3], ¢.13-41; [7], ¢.78-104;
[8], c.6-32;

- CaMOCTOATEIbHO M3YyYUTh U 3aKOHCIEKTUPOBATH YUeOHBIM MaTepHuall, pa3MeIIeHHbIH Ha
noprane no teme: «IIpeobpazoBanus Jlopenua. [TocTynar mocTosHCTBA CKOPOCTH CBETA.
Crnenctus npeodpazoanuii JIopeHay.

Ocoboe enumanue oopamums Ha:

— He0bX00UMOCMb NOO2OMOBKU K IKCNPECC-KONOKBUYMY,

—NpuU N0020MOBKe K CEMUHAPCKOMY 3aHAmuo no meme. « O2panuyeHHoCmy 2anuneescKux

npeocmasieHutl 0 ceoucmeax npocmpancmea u epemenu. Ilpeobpazosanus Jlopenya.

Ilocmynam nocmosancmea cxopocmu ceema. Creocmeusi npeodopaszoeanuil Jlopenyayy

O3HAKOMUMBCSL C YUEOHbIMU MAMEPUALAMU, PA3MEUEHHBIMU HA NOPMAJle.

na camokonmpons no pazoeny Heo6xo0umo omeemums Ha C1e0youjue 60nPocyl:
Bonpocuwl k 3kcnpecc-konnokeuymy
12. Kakue ABMKEHUS HA3bIBAIOT HEPEISITUBUCTCKUMU? PensiTuBUCTCKUME?
13. B ueMm 3akimtouaercs GyHIaMEHTAILHOCTh 3HAUEHHUSI CKOPOCTH CBETa B BaKyyme?
14. Korga u moueMy HapyiaeTcsi 3BKJIMI0BOCTb MUPOBOIO ITPOCTpaHCTBA?
15. Kakne nBukeHns Ha3bIBAaIOT KBAHTOBLIMH?
16. Uto Ha3BIBaIOT CUCTEMOM oTCcUeTa?



17.
18.
19.
20.

Kakoe Teno Ha3pIBarOT CBOOOIHBIM?

[Tpunin naepunn ["anumnes.

[Ipumepsl HHEPIIUATIBLHBIX CUCTEM OTCUETA.

[IpyurHBI OTKIIOHEHHSI OT MHEPIHAIBHOCTH (B CHCTEMax OTcueTa ¢ KOOPAWHATHBIMU

OCSIMH, J)KECTKO CBSI3aHHBIMU C 3eMJiei).

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

[TpyHIIMIT OTHOCUTEILHOCTH.

O6nacTh NPUMEHUMOCTH MPUHIIUIIA OTHOCUTEIHOCTH.

B yewm 3akitoyaercs HHBAPHAHTHOCTh (PU3NYECKUX 3aKOHOB?
Kakumu npeo6pazoBanusiMu MoxxHO noinyunts MCO otHocuTensHO ncxoanoit UCO?
UTo Ha3BIBAIOT MaTEPHAIIBHON TOYKOM (YacTHIIEH)?

Urto nazeiBator ATT?

Yto 3HAUYUT ONKCATh ABMKEHUE (PU3HUECKON CUCTEMBI?

UTo HA3BIBAIOT YHUCIIOM CTETICHEH CBOOOIBI (PM3HUECKON CHCTEMBbI?
Kak onucaTh moioxeHue yacTHIbl B IPOCTPaHCTBE?

Uemy paBHO 4HCIIO cTeneHe cBoOo b yacTuibl? ATT?

3aKOH JABUKEHUS YaCTHIIbL.

UTto Ha3bIBAIOT TPAEKTOPUEH YaCTULIbI?

UTo Ha3bIBAIOT MEPEMEIICHUEM YaCTHUIII?

Kak ompenenuts moBOPOT YaCTUIIBI OTHOCUTEIHHO OCH?

UTo HA3BIBAIOT YIIIOBBIM MEPEMEIICHUEM?

UTo Ha3bIBAIOT CKOPOCTHIO YACTHIIBI?

Kakast ckopocTh Ha3bIBAa€TCsI CEKTOPHOM ?

CBs13b CEKTOPHOM CKOPOCTH C TMHEHHOM.

Uro xapakTepu3yeT U3MEHEHUE HalpaBICHUs YTJIOBOTO MepeMELeHus?
[TonsiTre yriaoBoi CKOPOCTH.

CBs13b TMHEWHOH U YTJIOBOW CKOPOCTEH.

. Ilonsgrue YCKOPCHUA.

Kaxkoe yckopenue Ha3bIBalOT TaHTeHIHMAIbHBIM? HopMmanbHbIM?
B d4em cMmbicn pa3geneHus YCKOPEHHsT Ha HOPMaIbHYH) UM TaHTE€HUUAJIbHYIO

KOMITOHEHTHI?

45.
46.
47.
48.

[TonsiTHE YTIOBOTO YCKOPEHUS.

[TpeoOpazoBanus ["anunes.

CrnenctBus npeobpazoBanuii ['anumes.

B yeM orpaHMYE€HHOCTH TaTUJIEEBCKUX IMPEJICTABICHUNA O CBOMCTBaX MPOCTPAHCTBA U

BpEMEHU?

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

[Toctynar DiiHiTeiHA.

Kakoe Bpemst Ha3bIBatOT COOCTBEHHBIM?
D¢ deKT TopeHIeBa COKpAIICHUS ITTUHBI.
ITpunuun coorsercTBus bopa.
[IpeoOpazoBanus JlopeHiia.

CrenctBus npeodbpazoBanuii JlopeHna.

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

buznke»:
1 2 3 4 5
1.1 1.11 1.31 1.44 1.58
1.2 1.12 1.32 1.43 1.56
13 1.14 1.33 1.42 1.55
14 1.15 1.34 141 1.53
15 1.16 1.23 1.40 1.50




1.6 1.17 1.24 1.39 1.49
1.7 1.19 1.25 1.38 1.48
1.8 1.20 1.26 1.37 1.47
1.9 1.21 1.27 1.36 1.46
1.10 1.22 1.29 1.35 1.45

— BBIIOJHEHUE 3aJaHUIl TPEHUPOBOYHBIX U JIEMOHCTPALMOHHBIX HHTEPHET-TECTOB Ha
caiiTax WWW.i-exam.ru u WWW.fepo.ru ¢ menbio OCBOCHUS JAUAAKTHYCCKON €IUHHIIbI
«Kunematukay;

—  JKCHPECC-KOJJIOKBUYM;

— CeMHUHapcKoe 3aHsATHe 1o Teme: «OrpaHHYEeHHOCTh TaJIMJIEEBCKUX IPEICTABICHUN O
CBOiicTBax mpocTpaHcTBa U BpemeHu. [IpeoOpazoBanus Jlopenna. [loctynar nocrosiHcTBa
ckopoctu cera. CreactBus npeodpasoBanuii Jlopennay;

—  BBINOJIHEHHE JIabopaTopHOU paboThl obuiero ¢usnueckoro npaktukyma «OmnpeneneHue
YCKOPEHUSI CBOOOTHOTO TAJICHUS.

3agaHusA 1J151 CAMOCTOSITEILHOT0 U3YYeHH:
1. U3yunTh 1 3aKOHCTIEKTUPOBATH pazzein 1.4.
2. IToaroTOBUTHCS K AKCIPECC-KOUIOKBUYMY.
3. BBINTOTHUTH TECTOBBIC 33aHUS 110 JAHHOMY pa3ieny:
(3adanus npeononazarom I npasunvhsiii omeem)

3AJAHUE N 1. Ha 06opTy KocMHuYecKOro kopabiii HaHeceHa 5MmOjemMa B BUJC
reOMETPUIECKON (PUTYpBHI.

——
@ H3-3a PEIATUBUCTCKOI'O COKpalllCHUA AJIMHBI 3Ta (bnrypa HU3MCHACT CBOIO

¢opmy. Ecniit kopabiis ABMKETCS B HaNpaBJICHWH, YKa3aHHOM Ha PUCYHKE CTPENKOI, CO CKOPOCTHIO, CPABHUMOH CO
CKOPOCTBIO CBETa, TO B HEMOJBIKHON CHcTeMe oTcueTa aMbiaeMa npumeT popMy, YKa3aHHYIO Ha PUCYHKE ...
BapuaHTbI 0TBeTOB:

1. :FL:>
3. :

3AJIAHHME N 2.

Ha 6opry xocMudeckoro kopabiisi HaHeceHa IMOJieMa B BUJIE T€OMETPUUECKOi (QUTyphI.

\F

W3-3a pensiTHBHCTCKOTO COKpAILleHUs JUIMHBI 3Ta (urypa msmenser csoro ¢opmy. Ecmu
KOpaOJsib ABWKETCS B HAIIPABJICHWH, YKa3aHHOM Ha PHUCYHKE CTPEIKOH, CO CKOPOCTBIO, CPAaBHUMOM CO CKOPOCTBIO
CBETa, TO B HEMOABMKHON CHCTEME OTCUeTa HMOIeMa NpuMeT (GpopMy, YKa3aHHYIO Ha PUCYHKE ...
BapuaHTbI 0TBeTOB:

O
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3AJIAHHME N 3. lHBapuaHTHON BEJIMYMHON SABISETCH ...
BapuaHTbl 0TBETOB:

1. AIUTENBHOCTH COOBITHSA

2. IMITyJIbC YaCTULIb

3. MHA IpeaMeTa

4. CKOpOCTB CBETa B BaKyyMe

3AJAHHUE N 4.
OTHOCI/ITCHLHO HEIMMOABUXKHOT'O Ha6J'IIO[[aTeJ'I}I TCJIO ABUIKETCA CO CKOPOCTHIO u, 3aBI/ICI/IMOCTI) MacCcChbl 3TOTro

TCJIa OT CKOPOCTHU IIPU MACCE MMOKOA g BbIPAXKACTCSA COOTHOUICHUEM. ..

BapuaHTbl 0TBETOB:

Lo =m 41— ufc]z
—_ mﬂ
R
di—[ufc]z

3. m =M,

L
4. m =m,—

¢

¢
5 m=m,—

L
3AJIAHHUE N 5.

Kocmmueckuit kopabib ¢ IByMsT KOCMOHABTaMHU Ha OOPTY, OJMH M3 KOTOPBIX HAXOAWTCS B HOCOBOH YacCTH
PakeTshl, IPYroii — B XBOCTOBOH, IETUT c0 ckopocThio V=0,8c. KocMoHaBT, HAXOIAIINIICS B XBOCTOBOM YaCTH PAKETHI,
MIPOM3BOJUT BCIBIIIKY CBETa U H3MeEpsAET NMPOMEXYTOK BpeMeHH 1;, 3a KOTOPHI CBET MPOXOIUT PAcCTOSHHUE 10
3epKajia, YKPeIUICHHOTO Y HEro HaJl TOJI0BOM, M 00paTHO K U3JIy4aTelito. DTOT MPOMEKYTOK BPEMEHH C TOUKHU 3PEHUS
JIPyroro KOCMOHAaBTA. ..

BapuaHTbI 0TBETOB:

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

2. 6onbmie, ueM t; B 1,25 pas

3. paBeH t;

4. 6onpie, gem t; B 1,67 pa3

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

3AJAHHUE N 6.Kocmuueckuii kopabib ¢ JByMs KOCMOHAaBTaMH JIETHT CO cKopocThio V=0,8c (¢ — CKOpOCTb CBeTa B
Bakyyme). OMH N3 KOCMOHABTOB MEJUIEHHO [TOBOPAYMBAET METPOBBIH CTEPXKEHb M3 IMOJOXKEHMs 1, MapansieabHOro HallpaBICHHUIO
JIBIDKCHUS, B TIOJIOKEHHUE 2, IEPIIEHANKYIISIPHOE 3TOMY HalpasiieHnIo. Toraa JUIMHa CTepIKHS C TOUKHU 3pEHHsI APYTOro KOCMOHABTA ...

BAPUAHTBI OTBETOB:
1) u3menutes ot 1,0 M B monoxkenuu 1 10 0,6 M B 2) n3Mmenutcs ot 1,0 M B mostoxxenuu 1 10 1,67 M B
MOJIOKEHUH 2 MTOJIOYKEHUHU 2
o m3MeHuTcs ot 0,6 M B mojoxxennu 1 1o 1,0 M B
3) paBHa 1,0 M nipu J11000¥ ero opueHTannn 4)

MOJIOKEHHUH 2

3AJAHUE N 7.Kunerndyeckass dHEprusl PEISITHBUCTCKOW YaCTHIIBI, JBIDKYIIEHCS CO CKOPOCTBIO U, OIpeaesseTcs
COOTHOILEHUEM ...

BAPHUAHTBI OTBETOB:

1) 2)




3)

Paznen 6 «/Junamurka meépoozo mena»

Lenv usyuenusn: oenadenue cmyOeHmamu CUCMEMOU 3HAHUIL 0 OUHAMUKE MEepoo2o

mena.

yciaosusa paeHoeecus meil,

H3yuue oannwlit pazoen cmyoenm 00axHceH:

- 3namp: Kunemamuxy oeudicenus ATT, momenmvl uHmepyuu CUMMEMPUYHBIX Me,
OCHOBHOE YpABHEeHUe OUHAMU BPAWAMENLHO2O OBUNCEHUS, VYCA08US PABHOBECUs. Mell, NPUHYUN
B03MOJICHLIX (8UPMYANbHBIX) NepeMeujenutl, OCHOBHble deMeHMbl Meopul Ynpy2ocmu, C613b
Mmedxncdy deghopmayueli u HanpsdHceHuem, 8udvl oepopmayuil.
- yMemb: 0Onepuposamsv NOHAMUAMU OAHHO20 pa3zoena U 3anucbléamv U NPUMEHAMb

ATT u momenmul unepyuy CUMMEMPUUHBIX e,
- 61a0emuv: NOHAMUUHLIM ANNAPAMoOM (MESHOBEHHble OCU 8paujeHuss, c80000Hble OClU,
2UPOCKON, 2UPOCKONUYECKUll dhhexm, cupockonuueckue cuivl, npeyeccus, pvludazu, napa cui,
ynpyeuil eucmepesuc, 6ekmop Ymosa).

Ilpu usyuenuu pazoena 6 neodxooumo:

ypasHenus osudicenusi ATT, onpedenamv KUHemMuueckylo dHepeuio

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

c.78-104; [8], ¢.6-32;
Ocoboe enumanue oopamums Ha:
HeoOxX00UMOCmb NOO20MOBKU K IKCNPeCC-KOMLOKSUY MY,

ﬂll}l CAMOKOERmMpOJi:2 no pa30eﬂy Heo0Xo0umo omeemums Ha cneoyromue eonpocol:

Bonpocul k axcnpecc-konnoxkeuymy
116.YpaBHenue asuxenus uentpa macc ATT.
117.Kak onpenenuts cuity, nerictByronryto Ha ATT?

118.Uto Ha3BIBalOT MOMEHTOM HHCPUUH TCJIa OTHOCUTCIIBHO JTaHHOM OCH.

119.Yemy paBna kuneruyeckas sueprust ATT?

120.Teopema Ilteitnepa.

121.0cHOBHOE ypaBHEHNE AMHAMUKH BPALIATEIbHOTO JIBUKEHUSI.
122.Y10 Ha3pIBatOT MTHOBEHHON OCHIO BpALLICHUS?

123.YT1o Ha3bIBaIOT CBOOOHON OCBIO BpaIllEHUS?

124.YT1o Ha3bIBAIOT INIABHBIMHU OCSAMH UHEPLUU?

125.YT1o Takoe rupockon?

126.Yto Ha3pIBarOT npeneccuenn?

127.Kakas nedopmaiiusi Ha3bIBae€TCsl YIPYTroi? HEYyImpyroi?
128.YUt0 Ha3bpIBalOT HANPSKEHUEM?

129.YTo0 Ha3bIBAIOT OTHOCUTEIILHOMU AedopMaIiueii?
130.3akoH I'yka.

140.B gewm 3akimrovaercs puznueckuii cMbich Mmoayssi FOnra?
141.Kakoe siBIeHHE Ha3bIBAETCS THCTEPE3UCOM?
142.0cHoBHBIE BUBI JieopMaIuii.

143.Yemy paBHa sHeprus aepopmaryun’?

144 .Yto xapaktepusyer BEeKTOp YMoBa?

Hpaxmuuecxue 3auamus no 0AHHOU meme npednwlazalom:

pemieHne 3amad mo teme «JlmHamuka TBepmoro Tena» u3 cobopruka Hpomosa U. E.

«3amauun o ob1elt puznKe»:

1 2 3 4 5
1.234 1.218 1.257 1.171 1.198
1.236 1.219 1.251 1.172 1.195



http://exir.ru/1/resh/1_134.htm
http://exir.ru/1/resh/1_118.htm
http://exir.ru/1/resh/1_157.htm
http://exir.ru/1/resh/1_171.htm
http://exir.ru/1/resh/1_198.htm
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

1.242 1.220 1.262 1.173 1.193
1.245 1.221 1.263 1.174 1.192
1.251 1.224 1.267 1.180 1.189
1.255 1.226 1.269 1.182 1.187
1.256 1.230 1.270 1.184 1.286

— BBINOJIHEHHWE 3a/IaHUIl TPEHUPOBOYHBIX M JIEMOHCTPALMOHHBIX HHTEPHET-TECTOB Ha
caitax WWW.i-exam.ru u Www.fepo.ru ¢ nenpro OCBOCHHUS NUIAKTUYECKAX EIMHHIL
pasnena;

—  DKCIIpPECC-KOJIOKBHYM;

BBITIOJIHEHHE JIA0OPATOPHBIX pabOT 00IIETro (U3HUUECKOro MPaKTUKyMa —
1. «Onpenenenue moayns KOuray

2. «M3y4eHue 3aKOHOB BPAIIATEIBHOTO JIBUKCHUS

3. «OmnpeneneHue MOMEHTOB HHEPITUU | IPoBepKa TeopeMsl LlITeliHepay;

—  NpU N0020MOBKe K CEMUHAPCKOMY 3AHAMUIO NO meme. « DleMeHmbl Ynpyeocmu meepoo2o
menay 03HAKOMUMbCSL C Y4eOHOU un@opmayuell, pasmeuerHol Hudice.

Pazoen 4 «3akoHbl coxpaHeHus1 GU3NYECKUX BeJTHINH»

Ilenv wu3yuenua: oenadenue cmyoeHmamu Ccucmemoil 3HAHUIL O Qu3uuecKkom
cooepiicanuu nPeodpazoeanuil yHOAMeHmanbHou CUMMEMPUU U COOMEENMCMEUU 3AKOHOE
coxXpaneHus puzuuecKux eeIUdUH nPeodPa306aHuaAM yHOaAMeHmManbHOU CUMMEMPU.

H3yuue oannwtii pazoen cmyoeHm 00J14cen:

- 3HAmMb: NPOUCXOJCOEHUEe 3AKOHO8  COXpaHeHus,  uauueckoe  codepaicanue
npeobpazosanuii  (HYHOAMEHMANbHOU CUMMEmMPUU, COOMEEMCmeue 3aKOHO8 COXPAHEHUS
Qusuueckux seruduH npeoopaz’08aHusIM QYHOAMEHMANbHOU CUMMEMPUU, 3aKOHbl COXPAHEHUs
UMRYTbCA, SHEP2UU, MOMEHMA UMNYIbCA 8 KIACCUYECKOU MeXaHuKe;

- YMemp: 0nepupos8ams NOHAMUAMU OAHHO20 PA30eld U NPUMEHAMb 3AKOHbI COXPAHEHUS
UMRYIbCA, SHEP2UU, MOMEHMA UMNYIbCA 8 PeuleHUY NPUKIAOHBIX 3a0ay MeXAHUKU,

- 671a0emb: NOHAMULUHBLIM ANNapamom (MOMeHmM UMNYIbCA YACMUYbL U U30IUPOBAHHOU
cucmemol HePeIAMUBUCTICKUX YACMUY, MOMEHM CULbl, COOCMBEHHBII MOMEHN UMNYIbCA).

Ilpu uzyuenuu pazoena 4 neodoxooumo:

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

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

- CaMOCTOSITENIFHO ~ M3Y4YHTh W  3aKOHCIIEKTUPOBATh  Y4eOHBIH  Marepwal,

pasMmelieHHbII Ha mopTtane 1o Teme: «lIpomcxokaeHue 3aKOHOB COXpPaHEHHs.

dusnyeckoe  coaepKaHHE — MpeoOpa3oBaHMM  (QyHAAMEHTalNbHOW  CHMMETpHUHU.

CooTBeTCTBHE 3aKOHOB COXpaHEHUs (U3MYECKMX BEIMYMH NpeoOpa3oBaHUIM

(byHIaMEHTAIEHOW CUMMETPHI.

Oco6oe enumanue oopamums Ha:

— Heo0X00UMOCMb NOO2OMOBKU K IKCNPECC-KOLIOKEUYMY.

na camokonmpons no pazoeny Heo0Xo0umo omeemums Ha c1edyouiue 60npPoceyl:

Bonpocui k 3xcnpecc-Konnokeuymy

85.IIpocTpaHCcTBEHHO-BpEeMEHHbIE MTpeoOpa3zoBaHusl GyHIaMEHTAIbHON CUMMETPHH.

86.COOTBETCTBHE 3aKOHOB COXpaHEHHs (PHU3MYECKMX BEIWYMH MpeoOpa3oBaHUsM
byHIaMEHTAIEHOW CUMMETPHH.

87.3aK0H COXpaHEHUs UMITYJIbCa.

88.3aK0H cOXpaHEHUs IHEPTHUHU.

89.YpaBHenus ['amunbTOHA.

90.®u3nueckuil cCMbICI ypaBHEHMH | 'aMHUIIbTOHA.

91.OHeprust cBOOOTHON PEIATUBUCTCKON YaCTHIIBI.
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92.OHeprust HepeIATUBUCTCKON CBOOOTHOM YaCTHIIEI.

Bonpocel, pekoMeHnayemble 1151 IOATOTOBKH, BBINOJTHEHHUS
U 321U THI Pe3yJibTAaTOB PadoT 001mero pu3n4ecKoro NpakTuKyMa

MEXAHUKA
JlaGopaTopHas padora N1.
Onpenenenne yckopeHHs1 CBOOOHOIO NA/ICHUS

YckopeHne, HopMallbHas U TAHT€HIUAJIbHASL COCTABIIAIOIUE YCKOPEHHUS.

Cuna xak QyHKIUS COCTOSIHHUSA cucTeMbl. Brtopoill 3akoH HproToHa. 3akoH mapHOCTH

B3aMMOJCHCTBUS.

Buapel B3aumoperictBuil u cuiibl. @yH1aMEHTaJIbHBIE B3aUMOICHCTBHSL.

I'paBUTAalIMOHHBIE B3aMMOJECHCTBHS. 3aKOH BCEMUPHOIO TAroTeHMs. CHila TATOTEHUS U CUIIA

TSAKECTH.

I'paBuTanmoHnHas u uHepTHas Macchl. [I[pUHIUI SKBUBAJIEHTHOCTH.

I'paButanmonnoe mnosie. HampspkeHHOCTh M moTeHuuWan noss. IIpuHuun cyneprno3uuuu.

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

CBobOosiHOE najieHne. Y CKOpeHre CBOOOAHOIO NaieHNs. 3aKOH CBOOOHOTO MaJeHUs Tea.

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

BBICOTHI.

BeiBog pacuéTHbIX (hopMyIT I ONpEIeeHNs] YCKOPEHUS CBOOOIHOIO MaeHUs Tela.

MeTto1bl OnIpeIeNeHNs YyCKOPEHUs: CBOOOIHOIO MaJACHHUS.

JladopaTopuas padora N2, 3, 10.
HN3yueHue KosedaTeIbHBIX ABHKEHU

1. KonebarenbHble JBMxeHUs. [‘apMoHMYeckne M HErapMOHMYECKHE  KoJeOaHMs.
Kitaccnuecknii TapMOHMYECKHA OJHOMEPHBIA JIMHEHHBIM ocuwniaTop. Pusnueckue
BEJIMYMHBI, XapaKTEepU3yIOLIMe TapMOHHUYECKHE KojeOaHus (aMIUIMTyAa, IEpUOJ,
yacTtoTra, HadanbHas (a3a koneOaHmii, (asza). 3aKOH AMHAMUKA TapMOHHUYECKHX
KosiebaHuil B u¢depeHnanbHON U UHTErpajibHON popMax.

2. Kunermueckas W MOTEHIMAbHAS DHEPTrUU KojeOaTenbHOW cucteMbl. [lomHast sHeprus
CUCTEMBI.

3. 3aKkoH AMHAMUKHU BPAIIATEIBHOTO BUKEHUS (BBIBOM). MOMEHT cHitbl. MOMEHT HHEPIIHH.
Teopema I'torirenca-Illrelinepa.

4. MaremMaTHYeCKU  MAagTHHUK. 3aKOH  JIWHAMHKA  KOJIeOATEeJLHOrO  JIBWKEHUSA
mMareMaTuueckoro  MasTHuka.  Ksasuynpyrue — cuibl.  Ilepuon  koneGaHwmii
MaTeMaTUYeCKOTr0 MasiTHUKA. DKCIIEpUMEHTANIbHAS [TPOBEPKA: OT YEro 3aBUCUT U OT YETro
HE 3aBHCUT NepHOJ] KoJeOaHU MaTeMaTH4YeCKOro MasiTHUKA?

5. Ousznueckuii MasTHUK. 3aKOH JWHAMHUKH KOJIEOATEIHHOTO JBMXCHHUS (PU3HMUECKOTO
MmasTHUKA. [lepuox konebanuit  Qusuueckoro MastHuka. IlpuBeneHHas [IMHa
($u3MYECKOro MasiTHUKA U €€ SKCIIEPUMEHTAIbHOE OIpe/IeTICHHE.

6. Ilpyxunuelii MmasTHUK. JuddepeHnuansHoe ypaBHEHHE KOJICOAHUN MNPYKHUHHOTO
MasiTHUKa. [loTeHIanbHas 1 KMHETHYecKas SHEpPrUu NpPYKUHHOTO MasTHUKa. [lepuon
KoJIeOaHUH MPYKUHHOTO MasTHUKA.

7. 3aryxatomue konebanus. JuddepeHunanbHoe ypaBHEHHME 3aTyXarollUX KoJeOaHUi.
Koadduuument 3aryxaHusi, AEKPEMEHT 3aTyXaHHs, JOTapUPMHUUECKUIN JEKPEMEHT
3aTyXaHussT M HUX OKCIEPHUMEHTAIBHOE OIpeaesieHre, JT0OpOTHOCTh KoyieOaTenbHOM
CUCTEMBI. OKCHEpUMEHTAJIbHOE ONpEJeIeHUEe Ha3BaHHBIX BBIIIE XapaKTEPUCTUK
3aTyXaroluX KojaeOaHu.

JladopaTopnasi padora N4, 5a.
Onpenenenne moayas FOHra u MmoayJisi capura

DOneMeHTbl TEOpUM YIPYyrocTu. MexaHndeckoe HampspkeHue. Ycuiaue. AOConoTHas U

oTHocuTenbHas Aeopmanuu. Yrpyrue cuibl. 3akoH ['yka. CBszp mMexay aedopmaruein u

HaNpsDKEHUEM (Jmarpamma).

OcHoBHBbIe BUIBI AehopMariuii. DHeprus nedpopmanuu. Y npyrui rucrepesuc. Bekrop YMosa.
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KpyTunbHblii MasiTHUK.
Monynb FOnra u monyns casura. ®usnueckuid cMbici Moyt FOHra.
BreiBox pacuérHbix dopmyn st ompeneicHuss Monayias FOHra, MOCTOSHHOW KpY4YCHHsS H
MOJYJS CABUTA.
DKCIEpUMEHTAIBHOE OIPEICIICHUE:
a) moayis FOHra rpu pacTspKeHUU ¢ TIOMOIIBIO KATETOMETPa;
B) IOCTOSIHHOM KPYYEHUSI U MOJYJISI CIBUTa MaTeprasa JMHAMUYECKUM METO0M.
JlaGopaTopHas padora N6
N3yyeHue 3aKOHOB BPAlIATEJIbHOTO IBUKEHUS

Kunemaruka nBuxenust ATT. YpaBuenus nerxkenus ATT. J[BuxeHnue neHTpa macc.
OCHOBHOE ypaBHEHHE JMHAMHUKHU BpAIATEIHHOTO ABUKEHUS (BbIBOJA). MrHOBEHHBIE OCU
BpAaIlICHUS.
Kunernueckast sHeprus TBEpJ0ro Tela.
MOMEHT MHEPIMU YaCTULIBI U TBEPAOIO Tena. AJJIUTUBHOCTh MOMEHTA HHEPLUU.
Teopema Itoiirenca-Ilteitnepa (10ka3aTeabCTBO).
OnpeneneHrne MOMEHTOB MHEPLUU OAHOPOIHBIX CUMMETPUYHBIX Tell (CTepXHS, HUINHIPA,
mapa).
3aKOH COXpAaHEHHsI MOMEHTa HMIIYJIbCa B KJACCUYECKOM MeXaHuke. MOMEHT uMITyibca
YaCTUIIbl U U30JIMPOBAHHOM CUCTEMbI HEPEJIATUBUCTCKUX YACTHLI.
MowmenT cuibl. COOCTBEHHBI MOMEHT CHIIBI.
BriBon pacu€THbIX GpopMyn AJis onpeaeNneHNs MOMEHTa MHEPLUHU U YTTIOBOM CKOPOCTH.
TpudnnsapHslii moasec.
OKcIepuMEHTalbHasl POBEPKA 3aKOHA JWHAMHMKHU BpAIaTE€IbHOTO ABMXKEHHUSA. Kak MOXHO
M3MEHUTh MOMEHT CHJIBI | MOMEHT MHEPILIUU B SKCIIEPUMEHTAIIBHON YCTaHOBKE?
BriBon pacuétHbix (popMysn MOMEHTa MHEPIIMHU MaxOBOTO KoJieca M CHIIbI TpeHus. MeToauka
OTpeJIeJICHUsI MOMEHTA HHEPIIUU MaXOBOI'0 KOJIECA U CUJIbI TPEHHUSI.

JladopaTopnasi padora N8a,8.

N3yuyeHue npoueccoB CTOJKHOBEHUSA

NMmynbe. 3aKOH COXpaHEHHsI UMITYJIbCA B KIIACCUUECKOW MEXaHUKE.
3aK0H COXpaHEHUsI YHEPTUU B KIIACCHUECKOM MeXaHUKe. YpaBHeHUs [ aMIIIbTOHA.
CTONKHOBEHHE YaCTHIL.
YIpYTUe U HEYNPYrue CTOJIKHOBEHUS,
CTOJIKHOBEHUSI CIUMAIOLIUXCS YaCTHII,
HEYNPYTHE CTOJIKHOBEHHUsI 0€3 CIIUIaHMS;
pacmajibl HeCTAaOUIBHBIX YaCTHII, TOPOT PEAKIIUU.
Metoaunka SKCIepUMEHTa 110 U3YYEHUIO yaapa.
bajumnctuyecknii MassTHUK.
[IpumMeHeHrne 3aKOHOB COXPAHEHHS HMMIYJIbCa W JHEPTUM JUIsI pacyeTa CKOPOCTH MyIu
0aTMCTUYECKOTO MAasITHUKA TPU CTOJIKHOBEHHSIX.

JlabopaTopnas padora N14,15.

OmnpenesieHne CKOPOCTH 3BYKa B BO3yXe METOAOM CJIOKECHUSI
B3aMMHO NEPIEHAUKYJISPHBIX KOJIeOAHUH.
OmnpenejieHne CKOPOCTH 3ByKa B ra3ax
PacnipocTpanenune konebaHuii B OJHOPOAHON YIIPYTOH cpeie.

YpaBHeHUE MJI0CKOH Oeryiieil BOIHBI.
OnHomepHBIE 3ByKOBBIE BOJIHBI. CKOPOCTH 3BYKa B razax, KHUIAKOCTSIX W TBEP/IbIX TeJaxX.
Crosune BOHBIL. DHEPTrUsl CTOSIYEH BOJIHBI.
dusndeckue XapaKTEePUCTHKW 3BYKAa: CHJAa 3BYKAa, aKyCTHYECKOE COMPOTHBIIEHUE CPEIIbI.
DuU3HOIOTNYECKast AKyCTHKA.
AKYCTHUYECKHI pe30oHaHC.
CrnosxeHre B3aUMHO MEePIEHANKYISIPHBIX KOJIEOaHUN.
®urypsl JInccaxy, SKCIEPUMEHTAIBHOE UX MOJy4YECHHUE.
DKCIEPUMEHTAIBHOE OIPEIeNIEHNE CKOPOCTH 3BYKA.
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MOJEKYJISIPHASI ®U3UKA
JlabopaTopnasi paGora Ne 1. Onpenenenne Cp / Cy
Uto Ha3bIBalOT BHYTpeHHEHN sHepruei? KonnyecTBOM TEIIOThI?
OnpeneneHne W MaTeMaTUYeCKOE BBIPAKEHHE TEIUIOEMKOCTH Tenla, YAEIbHON
TEIIOEMKOCTH BEILlECTBA, MOJISIPHOM TETJIOEMKOCTH BEIIECTBA.
[Touemy misi Ta30B pa3IMYaOT TEIJIOEMKOCTh TpU TocTosHHOM oO0beme (Cy)
TEIJIOEMKOCTb MPU MOCTOstHHOM jaBienun (Cp) ?
Jlatb onpeneneHne MOJISIPHBIX  TEIIOEMKOCTEH MPH MOCTOSHHOM 00BEME U IIOCTOSTHHOM
JaBJIeHUH, OOBSCHUTH COOTHOIICHHE MeX 1y HUMHU (ypaBHEeHUE Maiiepa).
Jatb nonsitie o crenieHu cBo0o1bI; BbipazuTh Cp 1 Cy uepe3 YHcio CTerneHei cBoOObI.
Anuabatnblii npouecc. YpaBuenue Ilyaccona, rpaduk aquadatHoro npoiecca.
Omnpenenenne Cp / Cy MeTOAOM anabaTHOTO pacIupeHus (X011 paboThl).
UYro Ha3wiBaeTcs BosHOM? Kak oOpa3yeTcst cTosiuasi BOJiHA, €€ OCOOCHHOCTH.
. Urto Ha3bIBaeTCs AJTMHON BOJIHBI?
10. Yto Takoe pe3oHaHC? YCIOBHE HACTYIJICHUS pe30HAHCa B TPyOe C BO31yXOM.
11. Yro nasmiBaercs ckopocThlo 3ByKa? IlmoTHocThiO (rasa), naBieHuem? CoOOTHOILIEHHE
MEX1y HUMH.
12. BeiBopa pacuetHoOU (opMyItbl uIst Y. MeToaMKa SKCIIEPUMEHTA M0 OTPEACICHHUIO .
JlabopaTopHas padora Ne 2. [IpoBepka ra3oBbiX 3aKOHOB
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1. Muxkpo- 1 MakponapaMmeTpbl, XapaKTepHU3yIoLe COCTossHuE ra3a. X ¢pu3ndeckuii cMbIci.

2. Wzompoueccel. 3akoHbl W ypaBHeHHss wux onpenenstonme (boins-Mapuorra,
I'eit-JIroccaka, Hlapms). I'paduku u3omporieccoB B KoopaAuHaTax p u V, p u to, Vut.
3akoH ABOTrajpo.

3. BmiBoxa ypaBuenus Knaneiipona-MenpaeneeBa u3 ocuoBHoro ypasHenust MKT razos.

4. Tepmuueckuid k03 PuumeHT napneHus, KOOPPUIUEHT 0OBEMHOTO PACIIUPEHUS Ta30B.

5. OObscHeHue ra3oBblXx 3akOHOB ¢ Touku 3peHuss MKT razos. BbiBox 3akoHOB
M30IIpoLIeCCOB U3 ypaBHeHUs Kianelipona-Menaeneesa.

6. ®usnueckuil CMbICT YHUBEPCAIBHOM ra30BOi MOCTOSHHOM.

7. 3akoH JlampTOHA.

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

Jladoparopnasi padora Ne 3 (a, 6). U3MeHeHHe arperaTHbIX COCTOSIHUI
UYro Ha3biBaeTcsa (pa3oBbIM MepexooM mepBoro posaa? Buasl (a3oBeIX mepexoioB mepBOro
pona. O0ObsicHUTH MexaHu3M (ha30BbIX Mepexo0B ¢ Touku 3peHust MKT crpoenus Bemectsa.
Yro Takoe Teriora ¢pazoBoro nepexonaa’?
Uto Ha3wpIBaeTCs yAeNbHOM TeryioToM maBieHusi? Ha urto pacxomyercs sta Teriora?
Enununst usmepenust. YTo mpoUCXOIUT ¢ HEH MpHU OTBEpAEBaHUU BellecTBa?
Urto Ha3bIBaeTCs yNIEIBbHON MOJIIPHOM TEIUIOTOM mapoodpazoanusi? Ha uto pacxomyercs ata
teruota? Enununs! n3mepenus. YTo NpoucXoauT ¢ Hell pU KOHJIGHCAIlUH BellecTBa?
B uem 3akmrouaercss mpouecc cybmumanuu (Bo3roHku)? UTo Takoe yienbHas TersioTa
cyonumanuun?
YeM oTamuaroTcs rpad MKy IIaBIeHIs] © OTBEPACBAHUS KPUCTALUTMUECKUX U aMOPQHBIX Te?
[Touemy?
3aBUCUMOCTh ~ TemmepaTypsl  (a3oBoro  mepexoja OT  JaBjieHHs.  YpaBHEHHE
Knaneiipona-Knay3uyca.
Huarpamma coctostHuid. TpoitHas Touka.
CocraBieHrne ypaBHEHHUs TeIUIOBOro OajaHca jsl ONpeleNeHHs YAEIbHON TerIoThl
1aByieHus (mapooOpa3oBaHus) KaJIOPUMETPUUECKUM CIIOCOOOM.
JlabopaTopnasi paGora Ne 4. Onpenesienne k03 GpUINEHTA TENJIOBOI0 PACIIMPEHUS

TBEPABIX TeJl

O06mpscHenue ko3 duimenTa TenaoBoro pacmupeHus ¢ Touku 3penuss MKT.
3aBUCUMOCTh OOBEMHBIX M TUHEHHBIX pa3MEPOB TBEPABIX TEN U KUAKOCTU OT TEMIEPATYpPHI.
®dusnueckuii cmbicn koddp¢uirenTa 00beMHOr0 M JHWHEHHOro pacumpeHus. CBsS3b MEXIy

HHUMU. E)]I/IHHHI)I U3MEPCHHUA.

Yro Takoe INIOTHOCTH? I 2910705040003 HU3MCPCHUH. 3aBHCHMOCTh IIJIOTHOCTH BC€IICCTBa OT



TEMIIEPaTypPBL.
5. Meronuka onpeneneHus KodhUIHEHTa THHEHHOTO PACIIUPEHUS.

6.
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BriBog popmyisl 1t onpesnenenus ko3 duimenta 00beMHOTO pacIMpeHus )KUAKOCTH.

JlaGoparopuas padora NeS. OnpenesieHue yaejabHON TENI10eMKOCTH

1. TlonsTHe TEMIOEMKOCTH Tel. Y IeiabHas TEIJIOEMKOCTh. ETMHUIIBI U3MEpEHHUS.

2. Yro Takoe MOJIb BelecTBa. 3aKOH ABOTaapo.

3. Yucno cremeHeir cBOOOABI MOJEKYJIBl TBEpAOro Tena. Teopema O paBHOMEPHOM
pacnpezieieHuu SHEPTUH M0 CTEeNEeHIM cB00OoAbl. BHyTpeHHss sHeprus 1 Moust TBepaoro
Tena.

4. MonspHas TEII0EMKOCTb.

Kiaccuueckast Teopusi TEIJI0EMKOCTH TBepAoro tena. 3akoH Jrononra u [Ty, rpanuibt

€ro MPUMEHEHUS.

6. BwiBog dbopmyn uist onpeseneHus yaelIbHON TeIIOEMKOCTH KUIKOCTH U TBEPAOTO Tela
(YpaBHEHHE TEIIJIOBOTO OajiaHca).

7. YcTpolcTBO, IPUHIMIT ASHCTBUS U Ha3HAUEHUE KAJIOPUMETpa.

JlaGopaTopHas padora Ne 6. Onpenesnenne ko3pPpuumeHTa TENJI0NPOBOTHOCTH

o

1. OOpscHeHue TEMIONPOBOJHOCTH KHUAKOCTEN U ra3oB ¢ ToukH 3peHus MKT.

2. @opmyna dypbe. Ouznyeckuil cMbICT KOI(PPHUIIMEHTA TEIIONPOBOAHOCTH. EqMHUIIBI
u3mepenus. Uto Takoe rpalueHT TeMiepaTypbl?

3. 3aBucuMOCTh KOAPPHUITUEHTA TETUIONPOBOJHOCTH ra30B OT TEMIIEPATYPHI U JTABICHHS.

4.  Oco0eHHOCTH MeXaHU3Ma TeIJIONPOBOIHOCTH TBEPbIX Tela. DOHOHBI.

5. BeBox dhopmMyibl s onpeaesieHuss KodPGUIUEHTa TEIIONPOBOAHOCTH H OOBSICHCHUE

METOAMKHM 3KcnepumeHTa. Kak ompenensitoT Ha NpakTUKE KOJHWYECTBO IEepeAaHHOU
TEIUIOTHI U TPAJAUEHT TEMIIEPaTyphl?
JlabopaTopHas padora Ne 7 (a, 0) Onpenesienue ko3¢ puiueHTa NOBEPXHOCTHOI O
HATSKEHUS.
Crpoenue xuakocreit ¢ Touku 3penus MKT.
IToBEpXHOCTHBIN CIIOW, CHJIBI MIOBEPXHOCTHOTO HATSHKEHUS, SHEPrUsl TOBEPXHOCTHOTO
cinost. KoopuimeHT moBepXHOCTHOTO HATSKEHUS (J1Ba OTIpeIeNIeHus ).
3. JlaBiieHue 101 UICKPUBIICHHOM MOBEepXHOCThIO. DopMmyita Jlarmaca.
4. (CMauuBaeMOCTb, KalUJUIAPHBIC SBICHUS.
5. Mertozas! onpeaeneHus KodppuiueHTa NoBEpXHOCTHOTO HATSKEHUS, X0 pabOTHI.
JlaGopaTopHas padora Ne 9. Onpenesnenne BJIAKHOCTH BO31yXa
OObscHEeHnEe TpoIeccoB UcnapeHuss U KoHaeHcauuu ¢ Touku 3perus MKT. Vcnapenue u
KHUIICHUE.
HaceienHplidi 1 HeHachlleHHbIM map. OT 4ero 3aBUCHUT JIaBJI€HUE HACHIIIEHHBIX H
HEHACBIIICHHBIX TapOB?
AOCOII0THAs M OTHOCUTENbHAS BIAXKHOCTh. ENMHUIBI H3MepeHusl.
Touka pocel. OmnpezneneHue aOCOMIOTHOM M OTHOCHUTENIBHOW BIQKHOCTH IPH TOMOIIH
rurpomerpa JlamOpexTa. YCTpOHCTBO M MPUHLIMII ACUCTBHUS BOJIOCSHOTO TUIPOMETpa U
MCUXpoMeTpa ABrycra.
Onpenenenne abCOMIOTHOW U OTHOCUTENBHOM BIQXKHOCTH MPU TTOMOIIM 3THX TPUOOPOB.
3Ha4YeHHe BIAXHOCTH U CIIOCOOBI €€ ONpeIeICHHUS.
Jladoparopnasi padora Ne 10. Onpenesienue nocrossHHoii bosbimana
1. Ocuosusie nonoxenuss MKT.
2.  Juddy3us. bpoyHoBcKOe nBmkeHue. OIyKTyaIum.
Mukpo- u MakponapameTpbl COCTOSIHUS ra3a.
4. TlocrosinHas bosbimaHa, €TUHHIBI U3MEPEHUS], PU3NUECKUI CMBICIT.
5. MounspHas macca, onpe/enieHre MOJISIPHOM Macchl.
6. Uwmcno ABorampo, crnocoObl ONpENeNeHUsT YWCiia MOJIGKYT B TIPOM3BOJBHOM Macce
BELIECTBA.
Xona pabotsl, BEIBOA pabouux (GopmMyn s ompeneneHus MmocTossHHOW bonmeiiMana u
pa3MepoB MOJIEKYIL.
JlaGoparopuas padora Ne 12. OnpenesieHue cpeaHeil JJIMHbI CBOOOIHOI0 npodera u
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3¢ PpexTHBHOrO TMaMETPa MOJIEKYJI BO31yXa
Uto Takoe aiMHA, BpeMsl CBOOOTHOTO Mpodera, CpemHss, KBaJpaTWdHas, Haubojee
BEPOSATHASI CKOPOCTH MOJIEKYJ, 3P PEKTUBHBIN TUAMETP MOJICKYIIbI?
BHyTpennee TpeHue B KHIKOCTSAX M razax. BoiBoa ¢opMyibl Aisl JIMHBI CBOOOIHOTO
npobera.
3akon HproToHa g cuibl BA3KOro TpeHus. OT 4ero 3aBUCUT KOd(DPUIMEHT
BHYTPEHHETO TPeHUs?
Metoauka ompeneleHuss UIMHBI CBOOOAHOTO mpobera u 3¢ (HEeKTUBHOrO JuUamerpa
MoJIeKyibl Bo3ayxa. CoctaB Bo3ayxa. BeiBox dopmynbl aist 3QGEeKTUBHOTO AHaMeTpa
MOJICKYJIBI.

JlabopaTopnasi paGora Ne 13. Onpenesnenue u3MeHeHHs] JHTPONMH NIPH HATPEBAHUH H

1
2
3.
4

IUIABJICHUH 0JI0BA

[Tonsitre o ¢azoBwix nepexonax I pona. I'paduxu nponeccoB T = f(t).

VY nenbHble (MOJISIPHBIE) TEIJIOTHI MIABJICHUS U KPUCTAILTU3ALINH.

JuarpamMma cocTosiHus cucteMbl. TpoiiHas Touka.

[Tonsitue suTponuu. M3MeHeHue 3HTponuH B 0OPaTUMBIX M HEOOPATUMBIX IpPOIECCaXx.
Hepasencto Knaysuyca.

CTaTuCTUYECKUN CMBICH SHTPOIMHU U €€ CBOMICTBA, CBSI3b HSHTPOIHUU M BEPOSTHOCTH.
®opmyna bonsumMana.

Metonuka onpeaeneHus SHTPOIUH, U3MEHEHUS SHTPOIIMH U PACUET MOTPEIIHOCTH.

SJEKTPUYECTBO U MATHETHU3M
Jladoparopnasi padora Ne 1. UcciienoBanue 3JIeKTPOCTATHYECKOTO MOJIA.

UYto Takoe 3NeKTpocTaTudeckoe moiue?

Uto Ha3bIBaeTCs HAMPSHKEHHOCTHIO AJIEKTpUYeckoro mnoisa? (dopmyna, ompeneneHue,
MOCTPOCHUE BEKTOPA HANIPSKEHHOCTH, €AMHUIIBI U3MEPEHHUS HAIPSKEHHOCTH )

[IpuHIUI Cyneprno3unuu.

Uro Ha3bpIBaeTCA JTUHUEH HANpsKeHHOCTU? MOTYT M OHU MepeceKaThes?

Uto Ha3pIBaeTCs MOTOKOM HampspKeHHOCTH? Kak ¢ TOMOIIBIO CHIIOBBIX JIUHUUN
U300paxaTh JIEKTPOCTATHUECKOE MOJI€ CUCTEMBI 3apsI0B?

Uto Ha3bIBaeTCs MOTEHIMAIOM 3JIeKTpuueckoro moisi? PasHocte moteHmuanos. Kax
CBs3aH TMOTEHIMAaN ¢ paboToi MO MEepEeMENICHUI0 dJI. 3apsAla B AIEKTPUYECKOM TOJIE.
Enaunauiel usmMepeHus moTeHImana.

UTo Ha3bIBaeTCsl KBUINOTEHIMAIBHON MOBEPXHOCThIO? Kak MAYT CUIIOBBIE JTUHUHU IO
OTHOIIEHUIO K OKBUNOTCHIIMAIbHBIM MOBEpXHOCTAM? KakoBa CBSI3b  MEXIY
HaIPSKEHHOCTHIO U OTEHIUATIOM?

Kaxk u ansa yero Birogaetcst peoxopa?
[Touemy a1t MOCTPOEHMSI SKBUIIOTEHUUAIBHBIX MMOBEPXHOCTEW, JIMHHUI HCIOIB3YIOT B
1eTY TaIbBaHOMETP?

JlaGopaTopHas padora Ne 2. Onpenesenne JM3JIeKTPUYECKON NMPOHUIIAEMOCTH CPeAbl.

1. Yro Ttakoe mudneKkTpuyeckas mpoHuaeMocts (otHocutenvHas) Cpenwi? Kakue
CBOMCTBA JUAJIEKTPUKA OHA XapaKTepU3yerT?

2. Uto Ha3bIBaeTCs KoJieOaTeIbHBIM KOHTYPOM?

OT 4ero 3aBUCHT MHAYKTHBHOCTh Karymku? Kak M3MEHUTH 4acTOTy KoJieOaHWl B

KOHTYype?

OT 4ero 3aBUCHUT JIEKTPOEMKOCTD IJIOCKOTO KOHJeHcaTopa?

YTto Takoe pe30HaHC HAPSHKEHU?

Kakoro Tumna KoHIEHCATOP UCIONb3yeTcs B paboTe?

KakoBa poib 3ByKOBOT0 reHeparopa, UCHoIb3yeMoro B padbote?

B uewm 3akiouaetcs MeTo1 OmpeieNieHus € B TaHHOM paboTe?

JlabopaTopnasi paGora Ne3. OnpenesieHue eMKOCTH KOHICHCATOPOB.

1. Yro HazpIBaeTCs AIAEKTPOEMKOCTHIO MpoBoAHMKA? OT 4yero oHa 3aBucHUT? EguHUIIBI
U3MEPEHHUS.

2. Yro takoe koHaAeHCATOpP? BUABI KOHACHCATOPOB. DIIEKTPOSMKOCTh KOHICHCATOPOB.

w
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3. CoenuHeHHs KOHJIEHCATOPOB.
4. 3akonsl Kupxroda.
5. Tlpumenenue 3akonoB Kupxroda k 00BICHEHHIO CXEMBI MOCTA.
6. EmMKocTHOE cOmpOoTUBIICHHE.
7. Uewm oTnuyaeTcs cxema MOocTa Y MHCTOHA OT CXEMBI, HCIIOIh3yeMOM B TaHHOU paboTe?
[Touemy?
Uro Takoe Mara3uH eMKOCTEN?
MeTo/b1 onpesiesieHus AIEKTPOEMKOCTH KOHAEHCATOPA.
Jlaboparopnasi padora Ne 4. I3mMepeHue conpoTuBIeHHIA.
1. Yro Takoe compoTuBicHUE NMpoBoAHNKA? Yem oHO 00ycioBieHo? UTo Takoe yaenbHOe
cornpoTtusiieHue? ETuHUIBI n3MepeHusl.
CoenvHeHUEe COMPOTHUBIICHUH.
3akoH OMa a1 yyacTKa LEmnHu.
3akonbl Kupxroda u ux npuMeHeHHe.
Mocrt Yuncrona. [louemy rajibBaHOMETp MOKET MOKa3bIBaTh “07?
MeTo/b1 onpe/iesieHrs: COMPOTUBIICHUS TPOBOIHUKA.
Uro Takoe aBomeTp? Kak ¢ HuM pabotars? OMMeTp.
Kak npu uzmepennu nonyduTs Hanbosee o0l pe3ynprar?
JlaboparopHasi padora Ne 5. U3yyeHue 3aBUCMMOCTH CONPOTUBJICHUIH OT
TeMIlepaTypsbl.
Yro Takoe COMpOTHUBIICHUE U MPOBOIUMOCTh?
2. Kax m mouemy 3aBHCHUT CONPOTHBIIEHHE METAIUIOB OT Temrieparypsl? TemmepaTypHBbIid
KO3 puIMeHT.
OnekrpoiauTuueckas avcconuanus. Tok B snekrpoiautax. OT 4Yero 3aBUCUT
MPOBOAMMOCTH 3JIEKTPOIUTA?
4. Kak 1 nouemy 3aBUCUT COIIPOTUBIIEHUE JIEKTPOIUTA OT TEMIIEPATYPbI?
5. 3oHHas Teopus NPOBOJAUMOCTH MOIYIPOBOIHUKOB.
6. Kak u mouemy MEHSETCSI CONPOTHUBIICHHE OTYIPOBOTHIKOB ITPH HATPEBAHUN?
Jlaboparopnasi padora Ne 6. Pacuer nryHTa u 100aBOYHOI0 CONPOTUBJICHHS.
1. IlocnenoBaTenbHOE U MapaieIbHOE COEIUHEHNE MPOBOJIHUKOB. MeTobl pacueTa CII0KHBIX
cXeM (MeTO/] 3Be3/Ibl M TPEYTOJIbHUKA).
2. Yrto Takoe rampBaHomeTp? Ilouemy rajabBaHOMETpP MOXKHO HCIIOJIB30BaTh U B KayecTBE
aMIiepMeTpa U B KauecTBe BosibTMETpa? Kak 310 MOXKHO cienats?
3. UYro Ha3bIBaeTCs NOCTOSHHOW ranbBaHoMeTpa? YTo Ha3bpIBa€TCsd YYBCTBUTEIBHOCTBHIO
rajibBaHomeTpa’?
4. Pacuer myHTa U 1060aBOYHOTO CONPOTUBIIEHHUS, B YEM COCTOUT UX POJIb?
5. UTo 3HAUUT MPOTPaayupOBaTh U3MEPHUTENBHBIN MPUOOP (aMIepMeTp, BOIBTMETP)?
6. Uto 03HayaloT 3amucH Ha IIKaie mpudopoB?
7. KakoB mpuHUUI AEHCTBUS MarHUTO-3JIEKTPUUECKUX CUCTEM?
8. BximroueHue peoctara B Ka4eCTBE MMOTEHIIMOMETPA.
9. Uto Takoe Mara3uHbl CONPOTUBICHUMN?
Jladoparopnasi padora Ne 7. Onpenesienue I/{C pa3iu4HbIMUA METOAAMH.
Kaxue cuibl Ha3pIBatOTCS CTOPOHHUMHU?
UYro nazeiBaercs DJ1C?
3akoH OMa 1t 3aMKHYTOM LEMH.
UYto Ha3bpIBaeTCA HUPKYJSALIUENH BEKTOPA HAPSHKEHHOCTH JIEKTPUUYECKOTO TOJISL.
3akonsl Kupxroga.
B yewm 3akitogaercs MeTo1 KOMIIEHCAITHH.
Mertoast uzmepenns 3/1C.
JlabGoparopuas padora Ne 8. Onpenesnenue tepmoI/IC.
1. Tlouemy B MecTe KOHTaKTa ABYX MPOBOJHMKOB 00pa3yercsi pa3HOCTh noreHuanos? Ot
Yero 3aBUCHUT €€ BeJTMUHnHA?
2.  Moxno au nonyuuts D/]C B 3aMKHYTOM [[ENU U3 Pa3HBIX METAIJIOB 32 CYET KOHTAKTHBIX
pa3HOCTEN MOTEHITUAIOB?
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10.
11.
12.
13.

Yro Ttakoe TepmoIAC?
Yro takoe ko3¢ punuent tepmoI/IC wm nuddepenmmansaas JC? Moxer 11 B rienu
ObITH OoJbIIION TOK 3a cueT TOJIC.
3akoH Bonbra.
3asucur au kod3pdumment TOJC ot Temnepatypsi?
Yro 3HauUT NporpaayupoBaTh TEpMoOIapy?
SIBnsieTcs M 3aBUCUMOCTB OT TEMIIEpaTyphl TMHEUHON ?
Yro Takoe MarasuH COMPOTUBIICHUS U JUIS YETO OH UCIOJIb3yeTcs B paboTe?
JlabopaTopnasi paGora Ne 9. CHAATHe XapaKTePHCTHK TPeX3J1eKTPOAHOM JIaMIIbl.
Uto Ha3bIBaeTCs TEPMOAJICKTPOHHOW sMmuccuer? Kak oHa ucmosb3yercss B paboTe
AJIIEKTPOHHBIX JIAMIT?
2. Poub anekTpoaoB (aHOAa, KaTo/1a, CETKH) B TPHO/IC.
3. YTto Ha3bIBaeTCsA CTATUYECKON aHOJIHOM XapaKTEPUCTHKOMN JIAMITbI?
4. Yro Ha3bIBAETCS TOKOM HACBILICHUS?
5. Yro Ha3pIBaeTCAd CTAaTUYECKOW CETOYHOM XapakrepucTukod Jjamnbl? UYto Takoe
MOTEHIMAN 3alluPaHus JaMIbl?
6. OOBICHUTH MPUYMHY WU XOJ HM3MEHEHHUS CETOYHOIO TOKA C YBEIMYECHHUEM Ha CETKe
MOJIOKUTEIBHOTO TOTEHIIMAIA.
7.  OOBIACHUTH MPUUUHY OJHOCTOPOHHEU MPOBOJAUMOCTH 3J1.JIAMIIBL.
8. Bxurouenme peocrara B Ka4eCTBE MOTEHIIMOMETPA.
9. Bxirouenue 3-X MOJIOCHOTO NMEPEKIIOYaTeNs Isl U3MEHEHHsI HallPaBJICHUS TOKa B IICTH.
10. Tlouemy npu CHATUU CETOYHON XapaKTEPUCTUKN H3MEHEHHUE ITOTCHIINAIA Ha CETKE BEET
K U3MEHEHHUIO aHOJIHOTO HaIPsHKEHUS?
11. Kak u3meHsieTcs MOTEHLIMAaJ 3alIUPaHUs JaMIIbl C U3MEHEHUEM aHO/IHOTO HANPSKEHUS?
12. MOXHO J¥ YyBEIMUYUTH TOK HACKIILIEHUS?
JlabopaTopHas padora Ne 10. Cusitue XapaKTepUCTHUKH MOJYNPOBOAHUKOBOI0 1HOAA U
U3MepeHme
K03(PpuumenTa ycujieHus TpPaAaH3UCTOPA.
Kakue Tena Ha3pIBarOTCS MOIYIPOBOIHUKOBBIMU ?
UYem oTninyaeTcs MOJIyIpOBOJHUK MI-TUIIA OT IPOBOJIHUKA?
Kakas npoBoIMMOCTb Ha3bIBA€TCs MPOBOAUMOCTBIO pP-THIIA?
UTo npoucxXoAuT Ha TpaHHIle KOHTAKTa IPOBOJIHKKA H-TUIIA C MOJIYIPOBOJHUKOM p-THIIA?
Yro Takoe cOOCTBEHHAs: U MPUMECHAs IPOBOAMMOCTD?
Urto Takoe 3anuparomuii ciom?
[loueMy KOHTakT 2-X NOJYHPOBOJHHKOB C PpA3HOT0 THUMNA MPOBOJUMOCTBIO 00JaaaeT
OJIHOCTOPOHHEH MTPOBOJIUMOCTHIO?
UYro Takoe npsimoe U oOpatHoe Hanpsikenue? [Ipsimoit u oOpaTHblii TOK?
UTto Ha3bIBaeTCs BOJIBTAMIIEPHON XapaKTEPUCTHKON nuoa?
JU1 9ero cy’KUT NOJyNPOBOIHUKOBBIN 110a?
Kak onpenensiercst  ko3dpduiment ycunenus tpuonaa’?
BxiroueHne peocrtara Kak NOTEHIIMOMETpA.
Bxurouenune 3-X MOdIIOCHOTO MEpeKIrovaTes I U3MEHEHHS HalpaBJiIeHUs TOKA B LETH.
JlabopaTopnasi paGora Ne 11. Onpenenenue ropu3oOHTAJILHON COCTABIAIOIICH
HANPS2KEHHOCTH MATHUTHOIO 1M0JIs1 3eMJIu.
UTto Ha3bIBae€TCS CUJIOBOM JIMHUEN MAarHUTHOTO TOJIS?
Kaxk nayT cuimoBble TMHUN MarHUTHOTO TToutst 3emun? I’ ie y 3emiin ceBepHBIil MAarHUTHBIN
nosiroc? OnpenenuTe MEMEHThl 36MHOIO MarHeTu3ma.
3. HampaBrneHne Kakoro BEKTOpa COBMAJaeT C HaNpaBICHHEM MAarHUTHON CTPENKH,
HAaCa)keHHOM Ha BepTUKaJbHYI0 ocb? Ha ropusoHtansHyto ocs? HyxHo
TOPU30HTAJIbHYIO OCh OPUEHTUPOBAThH KaK-TO B MPOCTPAHCTBE UJIU 3TO HE 00s13aTEIbHO?
Cdopmynuposats 3akoH buo-Casapa-Jlamnaca.
Kaxk HampaBieHO MarHuTHoe noJie Kpyroporo toka? Yemy pasHa ero H..
CnpaBenyivB 1 TPUHIUI CYNEPIO3ULIMH 111 MATHUTHBIX TOJIeH?
B uem 3axmrouaercst merona onpeaenenus Hr u Hp 3eMHOTrO MarauTHOTO 101517
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8. Jlus 4ero BUTOK OPUEHTUPYETCS B IJIOCKOCTH MAarHUTHOTO MepuanaHa?
JlaGoparopHasi padora Ne 13. Onpenesienue ko3ppuumueHTa CaMOMHAYKIMU KATYIIKH.
1. Yro Ha3bIiBaeTCSI MHAYKTUBHOCTHIO TPOBOIHUKA? EMHULIBI U3MEpEHUS.
[Touemy KkaTymika OKa3bIBa€T pa3HOE COMNPOTUBIECHUE MOCTOSHHOMY TOKY U
nepeMeHHOMY?
3. Or 4ero 3aBUCHUT UHIYKTUBHOE CONPOTUBIIEHUE KATYIIKU?
4. Kak cBsi3aHbl MHAYKTUBHOE U aKTMBHOE CONPOTHUBIIEHHE NPOBOAHMKA? MOXKHO 1M UX
IIPOCTO CKJIAAbIBATH?

no

5. Uro o3Havaet, 4yTO TOK 1O (ha3e HE COBMAAET C HANPSDKEHUEM?

6. Korna B nenu nepeMeHHOro Toka TOK M HalpsKeHHUEe COBIAAAIOT 1o ¢a3ze?

7. Yro Takoe eMKocTHOe conpoTuBieHue? Uem oHO 0OycioBieHo? Kak BiIuseT Ha TOK B
nenu?

8. Kak yBennuuTh HHAYKTUBHOCTH KaTYILIKN?

9. Kak perynupyercs HanpsKeHHe B Lienn?

OIITUKA

JladbopaTopHas padora Ne 3
1. JIunzsl. Ontuyeckast ock. @okyc. I'nmaBHas onTuueckas ocb. PokycHoe paccrosHue. Dopmyia
JIMH3BI, ONTUYECKAasl CUJIa JIMH3bI.
2. Iloctpoenue n300paxeHuil B IMH3aX U 3epKajiax.
3. Meronbl onpenenenus GOKYCHOIO pacCTOSHUS cOOMpArOLeil IMH3BI.
4. Iloctpoenue ueprexa k metony beccens.
5. Meronuka omnpeneneHus pOKyCHOTro pacCTOSIHUS PACCEUBAIOILEH JIMH3BL.
6. AGeppanus JIMH3: XpoMaTH4eckas, chepuyeckas, Koma, aCTUrMaTU3M.

Jlaboparopnasi padora Ne 4,4a

1. 3axkoHbl OTpakeHHs U mpeaomiieHus cBeTa. Puznueckuid CcMbICa aOCOIIOTHOTO U
OTHOCHUTEJIBHOTO MTOKa3aTeIsl IPEIOMIICHHSI CPE/IbL.
2. SIByieHrE IOJTHOTO BHYTPEHHETO OTPAKEHHUS.
3. Xon nydel yepes MI0CKO MapajuIeIbHYIO IUNIACTUHKY U IIPU3MY.
4. Xox myuyeilt B MUKPOCKOIIE.
5. Metoauka onpeseneHne mokasaTelis NpeJIoMIIeHHs U oMol MUKpockorna. (KagectBeHHoe
0OBSICHEHHE UYepTExKa).
6. 3aBUCHMOCTb IIOKa3aTessl IMpeJoMJIeHUs cpeabl OT Temneparypbl. IIpuHuun pa®oThb
pedpaxTomeTpa (IIOCTPOEHHE X0/1a JIyuel B pepakToOMeTpe).

JlabopaTopnasi paGora NeS.
1. B 4em cocrouT sBieHHe uHTepdepeHIUU? VYcCIOoBHE MOJYyYEHUS YCTOMUMBOMN
UHTEepPEPEeHIIMOHHOM KapTUHBI. KOrepeHTHOCTh MICTOUHUKOB.
2. YcnoBust HaOMoIeHUss MaxX u Min npu uaTepdepentmu aByx ny4deid AL, AD.
3. CnocoObl HabOmroneHus uHTepdepenunu: onblT FOHra, Ounpuszma u Ousepkana Ppenens,
Merton JInoiina (c mocTpoeHHeM X0/1a Jiydeid 1 MHUMBIX HCTOYHUKOB).
4. Metoauka onpeieseHus AJIMHbI CBETOBOM BOJHBI MPU MTOMOIIU OUITPU3MBI.

JlaGoparopHasi padora Ne 6.
1. B ueM coCTOSAT sIBIEHUE U yCIOBUE UHTEP(EPEHIINN CBETOBBIX BOJH?
2. YcnoBust Max v Min npu MHTEpHEPSHIUH IBYX JTyUCi.
3. Ilonarue o0 wuHTepdepeHIMH B TOHKHMX IUIEHKaX: IOJOCHI PaBHOI'O HAKJIOHA W PaBHOM
TOJILIMHBI (PUCYHOK U €r0 OOBSICHEHHE).
4. Konbua Hetotona. BeiBog popmyier 1iist R u A.
5. Metonuka omnpeneneHus paauyca KpUBU3HBI JUH3bI U JJIUHBI CBETOBOM BOJIHBI C MOMOIIBIO
kosen HeroToHa.

JlaGoparopHnasi padora Ne 7.
1. Mudpaxuus cera. [Tpunnun [toiirenca-®dpenens.
2. ludpaxiiust oT miead. Y CIIoBHs MaX u MiN cBeTa OT mieau (PUCYHOK).
3. ludpaxnuonHas pemerka. Y cioBus Max u MiN cBeTa OT pelieTky (PUCYHOK).
4. Onpenenenue A Mpy MOMOIIU TUDPAKIIMOHHON PEIICTKH.



JlabopaTopnasi paGora Ne 8.

1. EcrecTBeHHBIN 1 TTOJISIpU30BaHHBINA cBET. CIIOCOOBI MOTYyUEHHUS MOISIPU30BAHHOTO CBETA.

2. BpaiieHue 1mi0CcKOCTH NOJSIpU3alMi ONTUYECKH aKTUBHBIMH BEILIECTBAMU. YT0JI IOBOPOTA

IUIOCKOCTH nossipu3anuu. [locrosiHHas BpaleHus..

3. IlpuHuuMn ycTpolicTBa U AEUCTBUS caXxapuMeETpa.

4. 3akoH bproctepa u ero gpusznueckoe 0ObICHEHHE.

5. IonspuzaTop u aHanu3aTop. 3akoH Maitoca.

6. MckyccTBeHHAst aHU30TPOIIUSA U €€ UCII0JIb30BAHHUE B TEXHHUKE.
JlabopaTopnas paGora Ne 10.

1. TerioBoe u3nyuenue Ten. Enunune n3mepenus. M3nyvarenbHas v MOTIoMATEIbHAS

CIIOCOOHOCTH TeJI.

2. CriekTpaibHas ¥ HHTErpajibHasl, U3JyJaTelbHas U noromarenbHas ciocooroctu (E., A, R;).

3. 3akon Kupxroda.

4. ITonsiTue abGCOMIOTHO YEPHOTO TEa.

5. 3aKOHBI TEIJIOBOTO W3Ny4eHus abcontoTHo YyepHoro Tena: Credana-bonpivana u Buna.

H3meHeHue 11BeTa TeJ MpU HarpeBaHUH.

6. I'paduku pacnpeneneHuss 3JHEPrUU U3Ty4EHUS 110 JUIMHAM BOJIH IIPU pa3HBIX TeMIlepaTypax.

®opmyna [lnanka (GyHKIUK pacrpeneieH s SHEPTUU PABHOMEPHOTO U3IYUYESHHs YEPHOTO Tela).

OnTU4ecKuil MUPOMETP: YCTPOHCTBO U METO U3MEPEHUSI TEMIIEPATYPHI TUPOMETPOM.
JlaGopaTopHnas padora Ne 11.

1. Buemmnuii ¢otorddexr. 3akonsl dororddexra (3akon CroneroBa). OCHOBBI KBaHTOBOM

TEOpUU CBETA.

2. Ypasnaenue DitHmuTeitHa 11st porosaddexra. InuunoBonnoBas rpanuina st porodddexra.

3. BakyymHBI# (OTOII€MEHT. Y CTPOHUCTBO U BKIIIOUEHHE B IIETIb.

4. BonpTamnepHasi XapaKTepuCcTHKa OTOIIEMEHTA.

5. OOBsicHEHHE pe3yabTaTOB IKCIIEPHUMEHTA Ha OCHOBE 3aKOHOB (poTorddexTa.
JlaGoparopHasi padora Nel2.

1. OHeprus cBeroBbIX BoJH. [loTok 3Heprun. [1noTHOCTH OTOKA SHEPrUN. BekTop YMoBa.

2. CeroBoit notok. KpuBas BuHOCTH. ENMHUIIBI M3MEpEeHUs, COOTHOILIEHHE MEXY BaTTOM U

JIFOMEHOM.

3. OcBeuieHHOCTb. EnuHMIbI H3MepeHus. SIpKoCTh U CBETUMOCTb, CBSA3b MEKIY HUMU. ETUHUIIBI

U3MEpEHHUS.

4. 3aK0oHBI OCBEIIEHHOCTH. MeTOoAMKa MPOBEPKHU 3aKOHOB OCBEIIEHHOCTH.

5. IloHsiTHE 0 BHYTPEHHEM U BEHTHWJIbHOM QoTtodddexre. [IpuHuun aeiicTBus JTHOKCMETpa.
JlabopaTopnasi paGora Ne 14.

1. Jucnepcus cBeTa, AMCIEPCUOHHBIN CIIEKTP. X0/ Jydei B Ipu3Me ( PUCYHOK).

2. Cnektpockon. Xo/ Jy4yel B CEKTPOCKOIIE.

3. CrieKTphl UCITyCKaHUS U CIIEKTPHI MOTJoieHus. JInHeiiuaTeie 1, CIUIONIHBIE U TI0JI0CAThIE

CHEKTpHL. YCIOBUS UX HAOIIOAEHUS.

4. CexTpanpHblii aHanu3. /{1t yero CHUMAarOT rpaIuPOBOYHYIO KPUBYIO CIIEKTPOCKOIIA.

5. V3nyudenue u noriomnieHue ceera aroMoM. OObsICHEHHE IPOUCXOXKICHUS THHEHUaThIX

CIIEKTPOB M CTPYKTYPHI CIIEKTpa U3Iy4YeHHsI aToMa Bojiopoja o bopy (Pusuka-10).
JlabopaTopnasi paGora NelS.

1. SABnenue dpororddexra. BHemHuii, BHyTpeHHUI U BEHTUIBHBINA (OTOAPDEKTHI.

2. 3axonbl CToneroBa /it BHemIHEro ¢potodddekra.

3. YpaBuenue DitnmreiHa 115 potodddekra. [nmumHHOBOIHOBAS rpanuiia poTtodrddexra.

4. ITpunuun neiicTBus BeHTHIbHOTO doTodddekra.

5. CnektpanbHas XapaKTepUCTHKa (GOTORIEMEHTA.

6. [IpuHiun AecTBUS MOHOXPOMATOpA.

7. Kak cHUMaloT CIeKTpalIbHYIO XapakTEepUCTUKY doTorsieMeHTa B padore? [louemy s

MOJIyYEHHUs CIIEKTPAIbHON XapaKTEepUCTUKHU HEOOXOIUM MepecyeT SHEPTUU PEaTbHOTO

HUCTOYHHKA?

ATOMHAS ®U3UKA.



OU3ZUKA ATOMHOTI'O AAPA U DJIEMEHTAPHBIX YACTHL]
JIABOPATOPHAS PABOTA Ne 2
OIIPEJEJIEHUE MTOCTOSAHHOM INTAHKA METOJIOM
SAJEP) KUBAIOIIEI'O IOTEHHUAJIA 1JIA  ®OTO2JIEMEHTOB
1. OOBsACHUTL MEeXaHU3M 00pa30BaHUs CIICKTPOB M3IIyUEHUS HA MPUMEPE CIIEKTPa aTOMAPHOTO
BOJIOPOJA.
2. CriexTpbl BOAOPOAONOJOOHBIX ATOMOB.
3. B uem 3akmrouaeTcst mpaBuiio otoopa?
4. B uem 3akimoyaercs siBneHue Gororddexra? Buemnuii 1 BHyTpeHHUR (HoTOdPPeKT. 3aKoH
OitHmTeiHa 11 hoTodddekra.
5. YerpoiictBo (hoTO31eMEeHTOB. ByIeT i TOK HACHIIIEHUS Y Ta30HATIOTHEHHBIX (DOTOAIEMEHTORB?
6. Kak ompenensror B padore nocrossuayto Ilnanka? Kak onpenenuts paboTy BbIXoaa (eciu
M3BECTHBI 33/1€PKUBAIOIINE PA3HOCTH TOTEHIIMAJIOB JUIsl pa3HbIX 4acToT)?
7. YCTpOUCTBO M IPUHIIUII IEUCTBUSI MOHOXpOMATOpA.
8. O1eHKa NOrpeuIHOCTEN U3MEPEHMUS.
JIABOPATOPHASA PABOTA Ne 3
MN3YYEHUE CIIEKTPA BOAOPOJA C IOMOIIBIO
MOHOXPOMATOPA
1. Haueptuth Moaens aToma renusi. UTo mpeactapisieT u3 ce0s JBaX bl HOHU3UPOBAHHBIN aTOM
renus?
2. Monens atroma Pesepdopaa. Kakrie o0CHOBHBIE ONBITHI MOATBEPKAAIOT CYIIECTBOBAaHUE aToMa?
3. C KaKuM YCKOPEHHEM JIEKTPOH JIBUKETCSI BOKPYT siapa’?
4. Ilouemy HETIPEPHIBHO U3TYYAIOUINI aTOM COTJIACHO KJIACCUYECKON TEOPHH AIIEKTPOIUHAMUKU
JOJKCH yracTh Ha sapo? Kak 00XomuT 3Ty TpyIHOCTh Teopus bopa?
5. CdopmynupoBars mnoctynatel bopa. Kakumu skcrepuMeHTanbHbIMU  (pakTOpamu
HOJATBEPK1at0TCs ocTynarel bopa?
6. PaccuntaTh NOTEHIMANBHYIO U TIOJHYIO SHEPTUU BOJAOPOONOA00HOT0 aTOMA.
7. BbIBECTH BBIPA)KEHUE YACTOTHI U3JIYYEHHUS aTOMA BOJIOPOAA.
8. CnektpanbHble cepun. OOBsICHEHNE CIIEKTPAIbHBIX CEpUIl C TOUKH 3pEHHs] KBAHTOBOM TEOPHH
aToMma.
9. Kak onpenensiercs nocrosinnas Punbdepra B pabote?
10. Ilpunnun aelictBus MoHOXpoMaTopa YM-2 U ero ycTponcTBo.
11. Kak mporpaaynpoBarh ClieKTpOCKOI?
JIABOPATOPHAS PABOTA Ne 6
OIIPEJAEJIEHUE COAEPKAHUSA KAJIUA B COJISIX
PAAUOMETPUYECKHUM METOA0OM
. CocTtaB aTOMHOTO siipa. XapaKTEPUCTUKH COCTABIIAIOIINX €0 YaCTHII.
. CMbICI TOPSAIKOBOTO HOMEpa 3J1eMeHTa B Tabnuie MenneneeBa. MaccoBoe 4HCIIO JIEMEHTA.
. Uro Takoe nzorTomnsI?
. UTo nmoHumaeTcs noj pajguoakTUBHBIM pacnaaom?
. Buapl panroakTMBHOTO pacnaja, paBujia CMEIICHUSI.
. 3aKOH paJIM0aKTUBHOTO pacnaja.
. Uto Ha3pIBaeTCs aKTUBHOCTBIO PAIMOAKTUBHOTO 3JI€MEHTA?
. Uro Takoe nepuoj noiypacmnaaa?
B -pacmax. Otkyma OepyTcsi 3J€KTpOHBI NpH  B-paauoakTUBHOM pacmajne. [IpuBectu
npuMepsl  [-pacnana.
10. [TpuHIMIT 1EWCTBUSA CHMHTUIUIIIUOHHOTO CUETUHKA.
11. Hpunuun neiictBus potodnekTpoHHoro (POY) yMHOKUTENS.
12. Kak paccunTarh NPOLIECHTHOE COAECPKAHNE KAJIAsI B COIU?
JIABOPATOPHAS PABOTA Ne 7
COOTHOUIEHUE HEONPEJAEJEHHOCTEM JJISI ®OTOHOB
1. Iudpakuus ot menu. YcioBue MaKCUMyMOB U MUHUMYMOB. [1IupuHa rmaBHOro Makcumyma.
[TokazaTh Ha puCyHKax U TpaduKe H3MEHEHHS HWHTEHCHUBHOCTH BBILIEAIIETO CBETa OT
paccTosIHUSA A0 OCEBOM JIMHUU HA 3KPaHE, OT YIJIa PaCCESHMUSL.
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2. 3anucaThb COOTHOLIEHHE HEONPEAEICHHOCTEN Il BOJIH. [Tosichuts Ha rpaduke
pacrnpeneseHie MHTEHCUBHOCTH T10 yIJIaM JJIsl IeJIe  pa3HOM IMIMPUHEI.
3. 3amucatb M TOSCHUTH COOTHOILIEHHWE HEOIPEACIICHHOCTEH NIPpU KBAHTOBOM XapaKTepe
3JICKTPOMArHUTHOTO U3JTYYCHHS.
4. 3anucarhb U MOSCHUTh COOTHOIIEHUE HEONPEICICHHOCTEH JIJIsl YACTHII.
5. OOBSACHUTD YCTPOHUCTBO YCTAHOBKH U XOJT paOOTHI, pacCKa3aTh O METOAUKE U3MEPCHHIA.
JJABOPATOPHAS PABOTA Ne 8
OIPEJEJEHUE INUPUHBI BAIPEILIEHHOM 30HbBI
noJIYNPOBOJHUKOB
. CTpoenue aTroma. DHEPreTUYECKHE YPOBHH aTOMOB.
. KBanToBsle uncna. x ¢pusnueckuii cMpici.
. [IpyuHIHMIT 3aTI0JTHEHUS SHEPTETHYECKUX YPOBHEH aTOMOB.
. 30HHAs CTPYKTYpa SHEPreTUUECKUX YPOBHEH TBEPABIX TEl.
. UeM OTIIM4aroTCs MOJYIPOBOIHUKHU OT METAJJIOB M IUAJIEKTPUKOB?
. OHeprust depmu.
. [Ipupona Hocuteneii 3apsaaa B MOIYMPOBOTHUKAX.
DJEKTPONPOBOJTHOCTD MOIYITPOBOTHUKOB.
. 3aBUCHUMOCTbH 3JIEKTPOIPOBOTHOCTH MOTYIIPOBOJHUKOB OT TEMIIEPATYPHI.
10. Kak onpenenuTs UPUHY 3alPEIIEeHHON 30HbI? B Kakux eauHUIIaX OHA u3MepsieTcs?
11. Yro Takoe Tepmope3uctop?
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ATOMHAS ®U3UKA.
OU3NKA ATOMHOT'O AAPA U DJIEMEHTAPHbBIX YACTHUI]

Bonpocs! ko1okBUYMa 1.
1. Tlpenmer u 3amaum pazaena «OU3MKa aToMa U SIpay.

2. ATOMHO-MOJIEKYJISIPHBIE MacCIITa0bI.

3. Knaccuueckas kapTuHa MHpa UM HEOOXOJMMOCTh BBEIEHUS KBAHTOBBIX
IIPEACTABICHUMN.

4. Teopus aroma Bogopoja o bopy.

5. Ommit Pesepdopna.

6. SnepHas (I1aHeTapHas) MOJIENIb aTOMA.

7. JIuHeNd4aThIil CIEKTP aTOMa BOJIOPOIA.

8. Tlocrynatsl bopa.

9. OmnpiTer @panka u ['epia.

10. KopmyckynsapHO-BOJTHOBOI JTyaian3M CBOICTB BElIECTBA.

11. Boansl ae bpoilsis 1 HEKOTOpbIE UX CBOMCTBA.

12. CooTHolleHrne HeonpeaeIeHHOCTEH.

13. BonmHOBast GhYHKIHS U €€ CTATUCTUYECKUH CMBICIT.

Bonpoce! ko10KkBHYMAa 2.

BonnoBas pyHKINS 1 €€ CTaTUCTUYECKUI CMBICIT.

2. TINOTHOCTH BEPOATHOCTH. YCIOBHE HOPMHUPOBKHM BeposiTHocTe. I[lpuuiun
CYHEPIO3ULIHH.

3. O6mee ypaBuenue Ilpenunrepa. Ypasuenue Illpenunrepa ans cralMoOHapHBIX
COCTOSTHUM.

4. TIpyHUIMI NIPUYUHHOCTH B KBAHTOBOW MEXaHHKE.

=

5. JIBmkeHue cBOOOIHON YaCTHIIHI.

6. Yactuma B OJHOMEPHOH MNPSMOYrOJbHON <«IIOTEHIUAIBLHOU siMe» C OECKOHEYHO
BBICOKMMH «CTEHKAMM.

7. JIuHeWHBIN TapMOHMUYECKUI OCIMIUIATOP B KBAHTOBOW MEXaHUKE.

8. ATOM BOJIOpO/JIa B KBAHTOBOW MEXaHHKE.

9. Pacmernuienue criekTpaiabHbIX TMHUN. DPdexTsl 3eemana u Llltapka.

10. CnekTp atoma Bogopoja. [Ipasuio orbopa.
11. Cnun snextpoHa. CHHHOBOE KBAHTOBOE YHCIIO.
12. TlpuHIMI HEPA3TUINMOCTH TOXKIECTBEHHBIX YacThIl. DepMHUOHBI 1 OO30HBI.



13. Ipunnun [aynu. Pacnipenenenne 31eKTPOHOB B aTOME 110 COCTOSTHHSIM.
14. Tlepuoauyeckas cucreMa JIeMeHTOB MeHieneeBa.
KauyecTBeHHblIe 321241

1) 3aBuCHT M pacHpelelieHue SHEPreTHICCKUX YPOBHEH OT (JOPMBI MOTEHIIUAIBHOM SIMBI?
OTBeT NpOMIIITIOCTPUPOBATb.

2) IlpaBunma KBaHTOBaHHsS OPOUTAIFHOIO MEXAHHYECKOrO M COOCTBEHHOI'O MOMEHTOB
UMITYJIbCA DJICKTPOHA U MX MPOEKIMK Ha HAIPABJICHNE BHEITHETO MAarHUTHOT'O TTOJIS.

3) Ilouemy aToM BOZOpOIA MOXKET UMETh OJHY M TY )K€ YHEPIHIO, HAXOJSACh B PA3IMYHBIX
COCTOSIHUSIX?

4) CKOJBKO 3JEMEHTOB MOXET OBITH B aTOMe, y KOTOPOrO B OCHOBHOM COCTOSIHUU
3amonHeHbl K- u L-o6omouku, 3S-mogo0oiiouka U JBa 3JIEKTPOHA B 3P-1M0a000I049Ke?
Yro 3710 32 aToM?

5) B yeMm oTiMuMe KBaHTOBO-MEXAHUYECKOTO M KIIACCHYECKOTO OMHCAHMS TapPMOHUYECKOTO
ocuusitopa?

6) KakoB KBaHTOBO-MEXaHMYCCKHI CMBICII IIEPBOI0 OOPOBCKOTO paauyca?

7) Uro ompenenser KBaapaT MOAYJIsl BOTHOBOM (QyHKIHN?

8) MoskeT M 4acTHlla HAXOIUThCS Ha JTHE «IOTCHIIMAIBHOU sIMbI»? OnpenenseTcs Jiu 3TO
dbopmoii ssMb1?

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

10) B 4yem oTinune MOHMMAHHUS IPUYUHHOCTH B KJIACCUYECKOM M KBAaHTOBOM MEXaHHKe?

11) KakoBa HauMMeEHbIIAas HSHEPrUsl YaCTUIBl B «IIOTCHIMAIBHOW sME» C OCCKOHEYHO
BBICOKUMH «CTEHKaMU»?

12) [Touemy KBaHTOBasi MEXaHHUKA SIBIISICTCS] CTATUCTHYCCKOM TEOpUECiH?

13) ®usuveckuii CMBICI KBAHTOBBIX YHCEIN: TJIABHOTO, OPOUTAIBHOTO U MarHUTHOTO. Kakue
3HAYeHUS OHU MOTYT IPUHUMATH?

14) Kakue KBaHTOBBIC YHCJIa HMMEET BHCIIHMN (BAaJCHTHBIA) OJJICKTPOH B OCHOBHOM
COCTOSIHUM aToMa HaTpus?

15) Kak u3MeHmnach Obl CTPYKTypa 3JCKTPOHHBIX OOOJOYEK aToM, €CiH OBl JJIEKTPOHBI
ObLIM HEe (hepMHOHaMH, a 0030HaMH?

16) 3amucaTh ANEKTPOHHYIHO KOH(MUTYpAIlMIO [UIi aTOMOB: HEOHA, HHUKEINs, TepMaHws,
KobasbTa.

17) KakoBbl Bo3MokHbIe 3HaueHust | 1 ml s riaaBHOro kBaHTOBOTrO umcia N=5? CKOJIBKO
Pa3IUYHBIX COCTOSIHUN COOTBETCTBYET nN=47

18) bonblile WM MEHBIE SHEPTUsl YACTHIBI, HAXOMAIICHCS B <«IIOTCHIMAIBHOH SIME» C
0ECKOHEUHO BBICOKHMHU «CTEHKaMH», B COCTOSIHUM C N=3 TI0 CPaBHEHUIO C COCTOSHHUEM
n=1? Bo ckoibko paz?

IlepeueHb TEM JJISI KYPCOBOM PAGOTHI:
CrpykTypa 1 ¢pu3zndeckre CBOUCTBA MMOJIUMEPOB.

Kommo3uimonasie MaTepraibl OCHOBE MOJTUMEPOB: CTPYKTYpa v PU3NUECKHE CBOMCTBA.
CrapeHue MoMMepoB U podiieMa UX YTHIN3AIINY.

PwbheE

VYraeponHele HAHOCTPYKTYPHBIE MaTepHallbl: CTPYKTypa, (U3MYecKHe CBOMCTBa,
MOJIy4YEHUE U IPUMEHEHHE.
JlnHamuKa OJMHOYHOM KaIljli B Ta30BOM IOTOKE.

Dddext Xommra u ero MpuMEHEHHE.
Hucniepcus ceera.
AcrepouaHasi OacHOCTb. AHAJIN3 ITyTE€H 3aILUTHI.
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N3znydyenue u cnekTpbl. CrieKTpaJbHBIN aHAIN3.

10 DNEeKTPONPOBOJHOCTH MaTEpUAIIOB.

11. IToreHIIMOMETPUYECKUI METOJT UCCIIEIOBAHUS CPE].
12. Kunxoctu. [ToBepxHOCTHOE HATSKEHHE.



13. M3mepeHne AUAIEKTPUIECKON MPOHUIIAEMOCTH KOMITO3UTHBIX MaTEPHUAJIOB.

14. PacyeT nUAIEKTPUUYECKON TPOHUIIAEMOCTH KOMITO3UTHBIX MaTEPHAIIOB.

15. IMornomenue >IEKTPOMArHUTHBIX BOJIH CJIOMCTBIMU CPEIAMH.

16. Peanuzanus Meroaa mMatpuil neperoca B Maple.

17. MonenupoBaHue B3aUMOJCHCTBUS AJIEKTPOMArHUTHOM BOJHBI C KOMIIO3UTHBIM

MaTepuaioM.
18. ®usnyeckne OCHOBHI M BOBMOKHOCTH METO[a PEHTTEHOCTPYKTYPHOTO aHAH3a.

19. dusnyeckre OCHOBBI M BO3MOXHOCTH CIIEKTPO(POTOMETPUISCKOT0 METO/1a aHAIH3A.
20. dusznveckrie OCHOBBI M BO3MOXXHOCTH METO/Ia PEHTICHOCIICKTPAJILHOTO ~ aHAJIN3a.
21. MarneTtokaopuueckuii 3P HexT.

22. TennooOMeH TIpH KareaIbHOW KOHICHCAIINH Tapa.

23. MeTopl nHTEHCHU(HUKAIIMN TTPOIIECCOB TEIJIO00OMEHA.

24. TerutooOMeH npu ($a30BBIX MEPEXOAAX.

25. CMelIaHHbIN TEI000MEH.

26. JlebekTbl KpUCTAIUIMUECKUX CTPYKTyp. Tomomormyeckue nedeKTbl B YIIIEPOIHBIX
MaTepuaiax.
27. Metoapl UCCIIEIOBAHUS CTPYKTYPHI YIIIEPOIHBIX MaTepUaoB.

28. CBepXMnpOBOIUMOCTb: UCTOPHSL, TIPOOJIEMBI, IEPCIIEKTUBHI.
29. 3akoH OanaHca YHTPOITHUH.



Ipuiaoxenue 2

O].[eHO‘IHbIe cpeacrBa OJs MpoOBEACHUSA IIpOMe)KyTO‘IHOﬁ arTrecranmumn

a) HHaHpreMLIe pe3yJbTaThbl oﬁyqe}mﬂ H OIICHOYHBIC CpeaAcCTBa AJIs IIPOBECACHUA l'[pOMC)KyTO‘IHOfI aTrrecramum.:

CtpyKTypHBII
JJIEMEHT

KOMIICTCHIIN

[Tnanupyemsble pe3yabTaThl 00yueHHs

O1neHOYHBIC CPEACTBA

OIIK-1 CrocobeH npUMEHSTh eCTECTBEHHOHAYYHBIE U OOIIEHHKEHEPHBIE 3HAHUS, METO/Ibl MATEMAaTHYECKOTO aHAJIN3a M MOJICIIMPOBAHUS B 00JIaCTH
poeCCHOHATILHOMN 1€ TEIbHOCTH

OIIK-1.1

Hcnons3yeT  €CTECTBEHHOHAy4dHbIE  H
OOIIEeNH)XEHEPHbIE 3HAHUA JI pPELIeHUs
BOIIPOCOB B npodeccHoHaIbHOM
JESITEIIBHOCTH

OIIK-1.2

IIpumenser MeToapl  MaTEMaTHUYECKOTO
aHaiam3a " MOJIETUPOBAHHUS JUISt
YIPaBJIEHHUS ITPOU3BOJACTBOM M KayeCTBOM
noymrpaduuecKon u YIIaKOBOYHOM
MPOAYKIUHN

OIIK-1.3

['oToBUT Marepuasibl M aHAIMU3UPYET IS
COCTaBJICHUS Hay4YHBIX 0030pOB,
nyOIMKanuii, OT4ETOB

Hepeueub meopemudecCKux 60npocos K IK3ameny:

1.

wmn

oo

o

10.
11.

12.

13.
14.

Marepuanbnas Touka. Cucrema otcuera. TpaekTopus, JJIMHA IyTH, BEKTOP
nepemeneHusi. CKopocTb.

YCKOpeHHE U €r0 COCTaBIISIIOIIME. YIIIOBAsk CKOPOCTh U YITIOBOE YCKOPEHHUE.
3akonsl HproToHa. 3aKoH coxpaHeHus umiynsca. Llentp macc.

MowmeHT uHepuMu. MOMEHT cuibl. YpaBHEHME JAWHAMHUKHM BpallaTeIbHOTO
JBUKEHUSI TBEPIOTO Tejaa. MOMEHT UMITYJIbCa U 3aKOH €r0 COXpaHEHHUSI.
Oueprus, padora, MOIHOCTh. KuHeTHueckast 1 NOTeHIMaIbHAs SHEPTUs.

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

3aTyxarolye U BhIHYX/I€HHbIEe KOlIeOaHuUs.

Bomnogsie nponieccrl. [IpomonbHbIe B TOTIEpeYHBIE BOJIHBI. YpaBHEHUE Oerymen
BOJIHBI. BoiHOBOE ypaBHEHHE. 3BYKOBBIE BOJIHBI.

[TapameTpsl COCTOSIHUS TEPMOJUHAMUYECKOM CUCTEMBI. 3aKOHBI HACAILHOTO Ta3a.
VYpaBuenne MennaeneeBa-Knanelipona. OcHoBHoe ypaBHeHue MKT. 3akon
MakcBenia o pacnpeeseHuu MOJIEKYIT HealbHOTO raza Mo CKOpOCTSIM.
Pacnipenenenne bonbimana. CpeaHee UMCIIO CTOJKHOBEHUM M CPeAHss JJIUHA
cBOOOAHOTO Mpobera. SBneHus nepexHoca.

Yucino creneHeii cBoO6ob!. [lepBoe Hayamo TepMoaruHaMuKu. TermnoeMKoCTb.
[IpumeHeHne  mepBOro  Hayaja  TEPMOAMHAMUKM K  H30IMPOLECCAM.
AnmabaTudecKuil ¥ MOJMTPOITHBIN MPOIIECCHI.




CTpyKTypHBIii
JIEMEHT
KOMIETEHINH

[Tnanupyemble pe3yabTaThl 00yUSHHS

OneHouHble CpeCTBA

15.
16.
17.

18.

19.

20.
21.
22.
23.

24,

25.
26.

27.
28.
29.
30.

31.
32.
33.
34.

Kpyrosoii nporiecc (1iukir). O6paruMbie 1 HEOOpATHUMBIE MTPOIIECCHI.

Outponus. Bropoe nayano repmoannamuku. Hukia KapHo.

OJNEeKTpUYECKU 3apsAl. 3aKOH COXpPaHCHMsI JJIEKTPHYECKOrO 3apsja. 3aKOH
Kynona. HanpspkeHHOCTB 3ekTpocTaTuueckoro nosst. [IpuHuun cynepno3unuu
AIEKTPOCTATUYECKUX TOJIEH.

Teopema I'aycca JUIS WIEKTPOCTATUYECKOTO TIOJIAL. [Torennman
AIEKTpoCcTaTndeckoro  mois. CBA3b  HANPSDKEHHOCTM M IIOTEHLUana
JIEKTPOCTATUYECKOTO MOJIS.

Tunsl guanextpuxoB. HanpsbkeHHOCTh monst B gudiekTpuke. IIpoBogHuku B
AJIEKTPUYECKOM I10JIE.

OJneKxTpuuecKas EMKOCTb YEIUHEHHOIO TPOBOAHUKA. KOHIeHCaTOpBI.

Cuia u iotHoCTh Toka. CtopoHHue critbl. JJ1C 1 HampsiKeHHE.

3akoH Oma. ConpoTHBIIEHNE IPOBOIHUKOB.

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

IlepeMeHHBII TOK HAa YYacTKe LENM, COAECPKAIEM pE3UCTOp, KaTyIKy
MHIYKTUBHOCTU M KOHJEHCATOp. MOIIHOCTH, BbIAEIsAEMAas B LIENIN IIEPEMEHHOTO
TOKa.

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

3akoH Amrmepa. [leficTBe MarHUTHOTO IOJISI HA ABWXKYIIUKCA 3apsAl. SIBneHue
JIEKTPOMAarHUTHOM MHAYKLUU. 3akoH Dapajes.

NunykTuBHOCTH KOHTYpa. CaMOMHIYKIHs. DHEPTrUs MarHUTHOTO MOJIS.
B3aumuas unaykuus. Tpanchopmaropsl.

Tox cmenienus. YpaBHenus Makcseiia.

OJEeKTpOMarHuTHas BOJIHA U €€ CBOMCTBA. OHEpPrus, UMIYIbC U JaBJICHHE
3JIEKTPOMarHUTHOW BOJIHBI.

Juamarneruku. [lapamaraetuku. @eppoMarHeTUKU.

OcHoBHbI€ 3aK0HBI ONTUKU. [loHOE OTpakeHue.

Tonkue nuu3b1. M300paskeHre IpeAMETOB € TIOMOIIBIO JTUH3.

KorepeHTHOCTh 1 MOHOXPOMAaTUYHOCTh CBETOBBIX BOJH. MIHTepdepeH1us cBeTa.




CTpyKTypHBIii
JIEMEHT
KOMIETEHINH

[Tnanupyemble pe3yabTaThl 00yUSHHS

OneHouHble CpeCTBA

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

45.
46.

47.

48.
49.

50.

51.

52.

53.

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

[Tpunmun [Noiirenca-®penens. 3oab1 peHens.

Hudpaxius Openenst Ha KPyIJIOM OTBEPCTUH U JIHCKE.

Hudpakius Opaynrodepa Ha OAHOM 1IETH U HA AUPPAKIIMOHHON peIleTKe.
EcrecTBennslii 1 ossipu30BaHHBINA CBET. 3aKoH bprocTepa.

JIBoitHOE NydenpenomiieHue. Bpalienue niocKkoCcTH Moisipu3al .

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

Bunsr dporosddexra. 3akonsl BHenHero Gororddexra. YpaBHeHne DHHIITEHHA
JuTs BHENTHero dotorddexra.

Macca u umnynsc ¢ortoHa. [laBnenue cBera. Dddexr Kommnrona. EnuncTBoO
KOPITYCKYJIIPHBIX U BOJTHOBBIX CBOMCTB 3JIEKTPOMAarHUTHOTO U3JTy4YEHHUS.

Monenu atoma Tomcona u Pesepdopna. JImHeivarslii ciekTp aromMa BOIOPO/A.
CrnexTpanibHble CEpUU aToMa BOJOPO/A.

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

VYpaBuenune Illpenunrepa. Yactuma B OJHOMEPHOW — IPSAMOYIOJIBHOM
«TOTEHIIUAIILHOM sIMe» ¢ 0ECKOHEYHO BHICOKHMH CTEHKaMH.

[IpoxoxaeHre YacTHIIbl CKBO3b MOTEHIIUATBHBIN O0aphep (TYHHENbHBIN 2P PeKT).
CocTossHME aToMa BOJOpOJa B KBAaHTOBOM MexaHHke. YpaBHeHue lllpénunrepa
JUTsl aTOMa BOZOPO/Ia U €0 PEIICHUE.

Pa3mep, coctaB u 3apsan aromHoro siapa. MaccoBoe u 3apsigoBoe uncina. Jledekr
MacChl ¥ SHEPTUsl CBA3U SApA.

S nepHbie cumbl, X cBOMCTBA. KBAaHTOBBIN MEXaHW3M B3aUMOJEHCTBUS HYKJIOHOB
B si/Ipe.

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

PannoaktuBHOCTE. ECTECTBEHHass M MCKYCCTBEHHAsl PAJMOAKTHBHOCTb. 3aKOH
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PaZMOaKTUBHOTO pacnaia. AKTUBHOCTh PaJHMOAKTHBHOTO BEILIECTBA.

54. Anpda-pacnian. IlpaBmia cMmemeHusi. 3aKOHBI COXpAaHEHHMS TIPU paclaje.
Biaumogeiictue anbgha u3aydeHus ¢ BEIIECTBOM.

55. bera-pacnan, ero Bunbl. [IpaBuia cmenieHus. 3akOHbI COXpaHEHUsSI TIPHU pacriajie.
BiaumogeiicTBue 6eTa U3JIydeHHUs C BEIIECTBOM.

56. Famma w3iydeHue, ero CBoiicTBa. ['aMMa-CIIEKTp paJMOAKTUBHOTO 3JIEMEHTA.
BsaumogeiicTBusi raMma U3Iy4eHHsI C BEIIECTBOM.

S7. SlnepHble peakuMM M UX OCHOBHBbIE TuUMbl. Peakuus nenenus siapa. Llennas
peakuus. TepmosiaepHast peaxiusi.

Ilpumepnsle npakmuyeckue 3a0auu 014 IK3AMEHA:

1.

OnHopoaHBIN cTepkeHb Maccoit M = 0,5 Kr mojABeIIeH Ha TOPU30HTAIHHOM OCH,
POXOALIeH Yepe3 ero BepXHUil KoHell. B Touky, OTCTOsIIy 0 OT OCH Ha 2/3 UIHHBI
CTEepXKHS, yaapsieTcs MmyJist Maccol m = 6 T, JeTsIas TOPU30HTAIBHO CO CKOPOCThIO
Vo = 10° m/c, u 3acTpeBaeT B HeM. OINpefenuTh CKOPOCTh HUYKHETO KOHIA CTEPKHS
cpasy mnociue yuapa.

Ha o6op xoneca B popme ToHkoro odpyda maccor M = 0,4 Kr, KOTOpBIH MOXeET
BpalllaThCsl BOKPYT CBOEH OCH, HAMOTaH LIHYpP, K KOHIy KOTOPOTO MOJBELIEH IPy3
Maccoid m = 90 r. Ha kakyro BbICOTY OIlyCTHTCA I'py3 4epe3 t = 1 ¢ mocne Havana
JIBUKEHUSI.

Jlorapudpmuueckuii AEKpEeMEHT HEKOTOpoil Kosebmiomielcss cuctembl A = 0,02.
Omnpenenure, BO CKOJIBKO pa3 YMEHBIIUTCSA HEPTHUs 3TOH KojeOaTenbHON CUCTEMBI
3a BpeMsi, COOTBETCTBYIOLIEE 75 MOIHBIM KOJIEOaHUSM.

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

MarepuanpHas Touka Maccoi M = (0,2 KT coBepIIaeT TapMOHUYECKHE KOJICOaHUs IO
3akony X = 0,1 cos (nt/2 - n/4) m. HaliT MakcCUMalIbHYIO MMOTEHIIHAILHYIO SHEPTHIO
TOYKH.
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10.

11.

12.

13.

Ha nony crouT Tenexka B BUJE JJIMHHON JOCKU, CHA0)KEHHOW JIETKMMHU KOJIECaMH.
Ha onHOM KOHIIE 1oCKHU cTOUT 4yenoBeK. Macca yenoBeka M = 60 kr, Macca TOCKU T=
20 kr. C xakoil CKOPOCThIO U (OTHOCUTEIBHO 110J1a) OyIeT JBUIaThCs TENEkKKa, €CIIH
YEJIOBEK TOWJIET BAOJIb JIOCKH CO CKOPOCTBIO (OTHOCHTENHHO ITOCKH) V=1 wm/c?
Maccoii konec npeHeOpeus. TpeHne Bo BTyJIKaX HE yUUTHIBATh.

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

HekoTopoe KOIMUECTBO renusi paclIMpsieTcs CHadajga aJuabaTH4ecKd, a 3aTeM
nzobapuyecku. Koneunas temmneparypa raza paBHa HayanbHOM. [Ipu agnabatHOM
pacmMpeHud ra3 coBepusl paborty, pasHyto 4,5 k/[x. Hapucyiite rpadux
nporuecca. Kakoe koamuecTBo TEMI0ThI MOTJIOTUI a3 3a BECh Ipoiecc?

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

WneanpHblil 1BYyXaTOMHBIA ra3, coAep’Kallluii KOJMYEeCTBO BellecTBa v=l Mosb U
Haxonsgmuics noa nasiaeHueM p1=0,1 MITa npu remneparype T1=300 K, narpesatot
pu  TIOCTOSTHHOM o0Beme A0 gnaBieHust p;=0,2 MIla. Ilocme »storo ras
M30TEPMHUECKH PACHIMPHIICS 10 HAYAJILHOTO IaBJICHUS U 3aTeM M300apHO ObLI cKaT
10 HavyanbHOro oobeMa Vi. [loctpouts rpaduk nukia. OnpeaenuTs TEPMUUECKHMA
KITJ n nukia.

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

Onpenenure, Npu KakoW TeMmIeparype rasa, COCTOAIETO M3 CMECH a30Ta H
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14.

15.

16.

17.

18.

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

. HalTH BBIPpAXKCHUA I

HauboJsee BEPOSITHON CKOPOCTHU V.

JIBa OIMHAKOBBIX NPOBOAAIIMUX 3aPSDKEHHBIX 1Iapa HAXOAATCSA HA pacCTOSHUM =060
cM. Cuita orrankuBanus Fi mapos pasHa 70 MxH. I1ocne Toro kak mapsl npuBesu B
CONPUKOCHOBEHME W YyJAIWJIU JApPYyr OT JApyra Ha IpEKHEe pacCTOsSHHE, CHIIa
OTTaJKWBaHUs Bo3pocia u ctana paBHor F,=160 mxH. Berunciuts 3apsiabt Q1 1 Qo,
KOTOpBIE OBbUIM Ha IIapax /10 UX COPUKOCHOBEHUH. /lnameTp mapoB cUuTaTh MHOTO
MEHBIINM PACCTOSHUS MEXIY HUMH.

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

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

B cxeme, nzo0paxenHoit Ha pucyske, €,=10,0B,

£7=20,0 B, £5=30,0B, R;=1,0 Om, R;=2,0 O, Rg= i 7 &
3,0 Om, Rs=4,0 OMm, R5=5,0 Om, Rg=6,0 OM u £3
R;=7,0 Om. BHyTpeHHee COINpPOTHBIECHUE £1 £z Rs

HCTOYHUKOB TpeHedpexumo Maino. Onpenenure

BEJIMYMHBI TOKOB BO BCEX Yy4yacTKax LENU U

paboTy, COBEpPIIEHHYIO BTOPHIM HCTOYHUKOM 32 MTPOMEKYTOK Bpemenu At=0,1 c.
Konnencarop noakiodeH k 6arapee ¢ 9/IC € = 8 B 1 BHyTpeHHUM CONIPOTUBICHUEM
r =2 Owm kak nokaszaHo Ha pucyHke. Compotusnenue pe3uctopa R = 2 Owm. Kakoit
JOJI’KHA OBITh €MKOCTh KOHJIEHCATOpa, YTOOBI MOCJE 3aMbIKaHUS KIF0Ya SHEPTHUS
KOHJICHCAaTOpa yMEeHbIIuIach Ha 48MKJ[x?
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19

20.

21.

22.

23.

24,

25.

.Ilo koHTypy, H300paK€HHOMY Ha pPHUCYHKE, HAET TOK CHIIOH |
I=100A. Omnpenenutb MarHUTHYO UHAYKIMIO B moms,
CO37aBacMyl0 3TUM TOKOM B Touke O. Pagmyc u30rHyTroi dactu
KoHTypa paBeH R=20 cm (O-1eHTp KpUBHU3HBI KOHTYpa), a yroi :
0=60"°. §
B nocrostHHOM MaruuTHOM 1osie ¢ uHayknuen B =5 Tn naxogurcs :
3aMKHYTBIA TPOBOJAIINNA KOHTYP, IUIOIAAb KOTOPOIO MEHSAETCA 0 ¢y &
3akony S(t) = (4 + 0,2t) M. Yemy paBua 3/1C UHIYKIIUA B MOMEHT
BpEMEHM t = 5 C, €ClIM KOHTYp pacIOJIOKEH TaK, YTO IPOHU3BIBAIOLIUI €ro
MarHUTHBIN OTOK, MaKCUMaJIEH?

[lepnienaukynapHo MarHUTHOMY monto ¢ wuHAyKinued B=0,1 Tn Bo30yxaeHo
anekTpudeckoe nose HampspkeHHocThio E= 100 kB/m. [lepnennukynspHo oboum
MOJISIM JIBWJKETCS, HE OTKJIOHSSCH OT NPSAMOJMHEHHOM TPAaeKTOPHHM, 3apsuKEHHas
yacTHULIA. BBIUMCAUTH CKOPOCTH L YaCTHIIBI.
Hcrounuk S cBeta (A=0,6 MKkM) U TUTOCKOE 3epKano M
pacroyio’keHsl, Kak rnokaszaHo Ha puc. 30.7 (3epkaino
JInotina). Yro Oynet HabmomaThesl B Touke P skpana,
rine cxondarcs ayuun SP u SMP, — cBer win TemMHOTa,
eciu |SP|=r=2 m, a=0,55 mmM, |[SM|=|MP|? Puc. 30.7

Mexny IByMsl MJIOCKONAPAJUIENbHBIMU CTEKISHHBIMU IUIACTUHKAMHU T1OJIOKUIIH
OYeHb  TOHKYI0  TPOBOJIOYKY,  PpACHOJIO)KEHHYIO  MapajyielbHO  JIMHUU
CONPUKOCHOBEHUS IJIACTHHOK M HaXOJSIIyIOCs Ha paccrosiHuu |1=75 mMm ot Hee. B
oTpakeHHOM cBeTe (A=0,5 MKM) Ha BepXHel MJIaCTUHKE BUHBI HHTEP(EPEHIINOHHbBIE
nosiocel. Omnpenenuts nuaMeTp O MONMEPEYHOrO CeueHHs IMPOBOJIOYKH, €CIH Ha
NpOoTsHKeHUH a=30 MM HaCUMTBIBAETCS M=16 CBETJIBIX MOJIOC.

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

Ha mytm 4acTH4YHO-IIOJIIPU30BAaHHOIO CBETA, CTENEHb MNOJAIpU3auuu P KOTOporo
paBHa 0,6, MOCTaBWJINM AaHAJIM3aTOpP TaK, YTO MHTEHCHUBHOCTb CBETA, MPOIIEIIIErO
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26.

217.

28.

29.

30.

31.

32.

33.

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

B cnektpe m3nmydeHus orHeHHoro mapa paauycoM 100 M, BO3HHMKAIOIIErO IpH
AJIEPHOM B3PbIBE, MAKCUMYM SHEPTUH U3ITyYEHUS IPUXOAUTCS Ha AJIUHY BoJHBI 0,289
MKkM. KakoBa temmepartypa mapa? Omnpenenure MakCUMalbHOE PacCTOSHUE, Ha
KOTOPOM OYAYT BOCIUIAMEHSITHCS JICPEBSIHHBIEC TIPEMETHI, €CIIM WX TOTJIoNIaTeIbHas
crocoGHOCTs paBHa 0,7, a Temnota Bociiamenenns 5 Jhx/cm’. Bpems U3ITy4YEHUs
pHHSTH paBHBM 107c.

VY enuHEeHHBI HIUHKOBBIN HIapUK painycoM | CM HaXOIUTCS B BAKYyME U JUINTEIbHOE
BpEMs OCBEIIACTCS YIbTPA(QHOICTOBBIM H3ITYYCHHEM C JUIMHON BOJHBI 0,25 MKM.
OnpeaenuTs YUCI0 HEOCTAIOIIUX 3JIEKTPOHOB B 00bEMe LIapuKa.

®ortoH ¢ sHeprueit 0,28 MaB B pe3ynbTare paccessHUuS Ha IOKOUBILIEMCSI CBOOOAHOM
AJIEKTPOHE YMEHBIINI CBOIO dHepruto A0 133,7 k3B. Haiitu uMmnynsc 1 HaripaBJieHHE
pacnpocTpaHeHHs 3JIEKTPOHA OTJAuH.

ITorox sHeprum @D, HU3Iy4aeMblil 3JI€KTpUYecKod sammoi, paseH 600 Br. Ha
paccTosiHUM I = 1 M OT JIaMITbl MEPIEHIUKYIISIPHO MaJaloLIUM JIydyaM pacioioKeHO
KPYTJIOe IUIOCKOE 3epKajblie auameTpoM d=2cm. [IpuHuMasi, 94TO H3My4YeHHE JTaMITbI
OJIMHAKOBO BO BCEX HAMNPABJIEHUSAX U YTO 3€pKaJblie IOJTHOCTHIO OTpa)KkaeT
na/IalolINii Ha HETO CBET, ONPEIeNIUTh CUTy F CBETOBOro /aBjeHUs Ha 3epKablie.
Ha ocnoBe Teopun atoma bopa HaliTH UMITYJIBC 3JIEKTPOHA B aTOME BOAOPOJA, €CIIU
MHAYKIUS MarHUTHOTO TOJISl, CO3JAaHHOTO MM B LIEHTpE OpOMTHI MpU BpalllCHHUH,
paBna 0,39 Ti.

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

U3 Teopun bopa ai1g atoma Boopo/ia ciieyeT, YTO CTallMOHAPHBIMHU IS SJIEKTPOHOB
aToMa SIBJISIFOTCS TaKKe OpOUTHI, Ha JJTMHE KOTOPBIX YKJIAJBIBAETCS 1I€TI0€ YUCIIO JAITHH
nedpoitneBckux BoJH. Mcxoas W3 3TOro, HalIuUTE YHUCIOBBIE 3HAYEHHUS] MOMEHTA
UMITYJIbCa 3JICKTPOHA B aTOME BOJIOPOIa Ha MEPBBIX TpeX OOPOBCKUX OpOUTAX.
OJEKTPOH B aTOME BOJOPOJA ONHUCHIBAETCS B OCHOBHOM COCTOSIHUM BOJHOBOM
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34.

35.

36.

37.

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

bonbHOMY BBeNM BHYTPUBEHHO pacTBOp oObemoMm 1 oM, coJiepxKaIunit
HCKYCCTBEHHBINM PagroU30TOI HATPUs ;Na akTHBHOCTBIO Ag=2000 ¢!, AkTMBHOCTB
KpoBH 00BeMoM 1 cM®, B3siToii uepes 5 gacos, okasanachk A =0,27¢™. Haiinure 06bem
KpoBH yenoBeka. [lepuoa nonypacnana ncnonb3yeMoro u3orona paseH 15 vac.
DHeprus cBs3u E., sinpa, cocTodiiero u3 IByX NPOTOHOB U OJJHOTO HEUTPOHA, paBHA
7,72 M3B. Onpenenuts Maccy My HEUTPAIBHOTO aTOMA, UMEIOLIET0 3TO SAJIPO.

Bo ®pannun Ha4aTo CTPOUTENHCTBO MEXKIYHAPOIHOTO TEPMOSIIEPHOTO peaKkTopa, B
KOTOPOM IPEIO0JIaraeTcsl MOBOAUTH YIPABISEMYIO PEAKIUIO H2+ 1H? B KOTOpPOH
oOpasyercs m30TON Tenus W HeUTpoH.  Kakyio MomHOCTH OyneT uMeTh Takou
pPEaKTop, €cIu B HEM OYJIET «BBITOPATh» | MI TSHKEIOro BOJAOPOJA B CEKYHTY?
Anbda yactuna ¢ kuHermdecko sHeprue K = 5,3 MbsB B030yxmaer peakuuio
9Be(()t,n)lzc, sHeprusi kotopoit Q=5,7 M»>B. HailTu KHHETHYECKYI0 DHEPTHIO
HEWUTPOHA, BBUIETEBIIIETO MO/JI PSIMBIM YTIIOM K HAIPABJICHUIO IBUKCHUS 0.-4ACTHUIIBI.

Ilpumepnuie nadvopamopnvie pabomoi:

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

2. OmpeneneHre MOMEHTOB WHEPIUH TEI C TOMOIIBI0 KPYTHIBHOTO MAasTHHKA.
IIposepka Teopemsl IllTelinepa

3. MHccrenoBanue BpamaTteabHOTO JBMKEHUS TBEPJOTO TEJNa BOKPYT HEMOIBIKHOM

ocH

OrnpezeneHne XxapakTePUCTHK 3aTyXaloMUX KoeOaHnii (PrU3NIecKoro MassTHHKA

Omnpenenenne CKOPOCTH 3ByKa B BO3AYXE METO/IOM CTOSYEN BOTHBI

N3ydeHne cTaTUCTUYECKHUX 3aKOHOMEPHOCTEN

Omnpenenenue ko3 uiimenTa BI3KOCTH BO3TyXa

Omnpenenenue nokaszatens aanadarel metonoMm Kiiemana u [lezopma

HccnenoBanne W3MEHEHHs TeMIepaTypbl B aauabaTHYecKOM Ipolecce |

onpeneneHue kodbdunmenta [lyaccona

©ooNo R
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[IpoBepka 3akoHa BO3pacTaHUsl SHTPOIIMK B HEPABHOBECHOU CUCTEME
DKCIEePUMEHTAIBHOE OIPEIeNIEHUE ra30BOM MOCTOSHHOU

HccnenoBanue 351€KTPOCTaTUYECKOIO MO C MOMOUIBIO 30H/1a

N3mepenue 31eKTpoABUKYILIEH CHUIIbl HICTOYHUKA TOKA

[lyHTHpOBaHNE MUILTMAMIIEpMETPa

N3mepenne eMKOCTeEM METOJOM MOCTUKOBOM CXEMbl M pacyeT EMKOCTHBIX
CONPOTHUBIICHUH B LIETISIX IEPEMEHHOT0 TOKA

N3ydyenue pe3oHaHca HaNpsHKEHUH U ONpeAeseHue UHIYKTUBHOCTH METOJOM
pe3oHaHca

OnpeneneHne MHAYKTUBHOCTM KATYIIKM W MarHUTHOM IPOHULIAEMOCTHU
(beppoMarHuTHOTO Teja

Onpenenenue paanyca KpUBU3HBI JIMH3bI U TIOJIOCHI IPONYCKaHUSI CBETO(UIIBTPA
¢ moMo1ero koiserr Herotona

HNutepdepomerpuueckue n3mMepeHust Ha ocHoBe ombiTa FOHTa

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

Onpenenenne KOHUEHTPAMU PacTBOPOB caxapa U MOCTOSSHHOM BpaIlieHUs
W3zyuenue BHemHero ¢porodddexra u onpeaenenue nocrosHHon [lnanka
N3ydenue 3akoHOMepHOCTEH anbda-pacnaga

N3ydyeHne ramMmma-criekTpa paJjuoakTUBHOIO HCTOUYHUKA

OnpeneneHnne MakCUMalbHOM dSHepruun Oera-dyacTUll M UACHTU(DUKAINH
paZAMoOaKTUBHBIX ITPENAPaTOB

0) Ilopsiok npoBeaeHUsI MPOMEKYTOYHOM ATTECTALUM, TOKA3ATEIH U KPUTEPUH OLlCHUBAHUS:

IIpomexxyrounass arrecranus 1o AUCHUIUIMHE «DHU3UKa» BKIKOYACT TEOPETUYECKHUE BOIPOCHI, IO3BOJIIOIIME OLEHUTH YPOBEHb YCBOCHUS
00y4arolMMUCs 3HaHUH, U TPaKTHUECKHUE 3a/IaHus, BBIABIISAIONINE CTENIEHb C(OOPMUPOBAHHOCTH YMEHUH U BIIaJICHUM, TPOBOAUTCS B (popme FK3amMeHa.

DK3aMeH 110 JaHHOW IUCIHIUIMHE IIPOBOAUTCS B YCTHOH (hopMe 1Mo 3K3aMEHALMOHHBIM OniieTaM, KX Iblid U3 KOTOPBIX BKJIIOYAET 2 TEOPETUYECKIX

BOIIpOCa U OJHO IMMPAKTUYCCKOC 3a/laHUC.




Iloka3aTenu U KPUTEPUH OLIEHUBAHUS IK3aMeHa:

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

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

— Ha OIICHKY «yJAO0BJIETBOPUTEJIBHO» (3 Oaa) — 00yJaronuiics JeMOHCTPUPYET OPOTOBEI YPOBEHb CPOPMHUPOBAHHOCTH KOMITETEHIIHIA: B X0/I€
KOHTPOJBbHBIX MEPOMPUITHI JOMYCKAIOTCS OIMMUOKU, MPOSBISIETCS OTCYTCTBHE OTIENbHBIX 3HAHWUW, YMEHHH, HABBIKOB, O0YYAIOIIMIICS UCTIBITHIBACT
3HAYUTEIIbHBIE 3aTPYHEHHUS PU OTICEPUPOBAHNU 3HAHUSIMU U YMEHHUSIMU IIPH UX MEPEHOCE HA HOBBIE CUTYAIIHH.

— Ha OICHKY «HEeYI0BJIETBOPHUTEIbLHO» (2 Oamia) — oOydaromuiics AeMOHCTpUpyeT 3HaHusi He Oonee 20% TeopeTHMUecKOro marepuana,
JIONYCKaeT CYIIECTBEHHbIE OUIMOKH, HE MOKET II0Ka3aTh MHTEJUIEKTYaJIbHbIE HABBIKH PEIIECHUS IPOCTHIX 3ajau.

— Ha OLICHKY «HeYAOBJIeTBOPUTeabHO» (1 Oamn) — oOyyaromuiics HEe MOXKET MOKa3aTh 3HAHHUS HAa YPOBHE BOCIPOHM3BEICHUS U OOBSCHEHHS
nH(pOpMAaIINY, HE MOXKET MTOKA3aTh MHTEIUICKTYaIbHbIC HABBIKM PEIICHUS MPOCTHIX 3a/1a4.



