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JIner aktyanu3anuu padoyeil mnporpamMmsl

Pabouas mporpamma nepecMoTpeHa, 00cyxieHa u ogoOpena uist peanu3auu B 2026 - 2027
y4eOHOM Troly Ha 3acefannu kapeapsl Duznku

[IpoTokosm oT 20 . Ne

3aB. kadenpoii H.M.ﬁonrymm{

Pabouas mporpamma nepecMoTpeHa, 00cykieHa u oo0pena uist peanmsarmu B 2027 - 2028
y4eOHOM rojy Ha 3aceqanuu Kadeapsl DOU3UKU

[IpoTokosm oT 20 . Ne

3aB. kadenpoit I[.M.ﬁonrynmﬂ

Pabouas mporpamma nepecMoTpeHa, 00CykieHa u oo0pena uist peanm3armu B 2028 - 2029
yueOHOM rony Ha 3acenaHuu kapeapel Duzuku

[IpoTokomor 20 . Ne

3aB. kadenpoit H.M.ﬁonryan

Pabouas mporpamma nepecMoTpeHa, 00CcykieHa u oo0pena it peanm3armu B 2029 - 2030
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1 Llesiu ocBOeHUSI TMCHUIIMHBI (MO1YJ151)

Lenbro ocBoeHUs TUCHUIUTMHBI «DU3KKa» SABISETCSA OBJIAZCHUE CTYICHTaMU
HEOOXOAMMBIM U IOCTaTOYHBIM YPOBHEM 001IeTPO()ECCHOHAIBHBIX KOMITETCHIIUH,
CBSI3aHHBIX CO CIIOCOOHOCTBIO aHAJIN3A U MOJAEIUPOBAHHUS, a TAKKE TEOPETHUECKOTO U
HKCIIEPUMEHTAIBHOTO UCCIIE0BAHUS (PU3UUECKUX TPOIIECCOB U SBJICHUH.

2 MecTo qucHUILIHHBI (MOAYJIsI) B CTPYKTYpe 00pa3oBaTe/IbHOM NPOrpaMMbl

Juctumimaa Ou3rka BXOIUT B 00s13aTEIIBHYIO 9acTh y4eOHOTO IIaHa
00pa3oBaTebHON POTPAMMBI.

JUig n3ydeHus QUCHUILIMHBI HEOOX0IMMBbI 3HaHUs (YMEHMUSI, BIIAJICHUS),
c(OpMHUPOBAHHBIC B PE3YJIbTATE N3YUCHHS TUCIUIUTMH/ IPAKTUK:

HIKOJIbHBIN Kypc ¢u3uku (11 kiacc) u mkonapHbINA Kypc MatemaTuku (11 kmacce,
MPOQUIBbHBIN YPOBEHB).

3HaHus (YMEHHUs, BIAJCHUS), IOTYYECHHbIE IPU U3yUYEHUH JaHHOM JUCIUIUIMHbI
OyayT HEOOXOUMBI JUI U3Y4EHUs JUCIMILINH/TIPAKTHK:

TeopeTnueckas MEXaHHUKa

TeopeTnueckne 0CHOBBI 3JIEKTPOTEXHUKH

[IpuknagHas MexaHuka

DIEKTpUYECKHE U3MEPEHUS

DIJIEKTPUYECKUE MAILIUHBI

DIIEKTPOIHEPTETHKA

Be3omacHOCTE KU3HENEATEITHLHOCTH

MarepunanoBeeHue 1 TEXHOJIOTUSL KOHCTPYKIIMOHHBIX MaTEPHAJIOB

OO6mras sHEpreTUKa

OCHOBBI TEXHUYECKOH IKCIUTYaTallMi U OOCITY’)KUBAHUE IEKTPHUUECKOTO U
JIEKTPOMEXaHMUECKOT0 000Py10BaHUS

DIIEKTPUYECKHUI TTPUBO/T

Teopust aBTOMaTU4ECKOTO yIpaBiICHUS

DNEKTPUUYECKUE U DJIEKTPOHHBIE alIapaTsl

3 Komnerennun ody4yaromierocsi, opmupyembie B pe3yJbTaTe 0CBOEHMSI

JUCUUIJIMHBI (MOYJIs1) M IVIAHMPYEeMble Pe3yJbTAaThl 00yUYeHUst

B pesynbraTe ocBoeHus AMCUUILTHHBL (MOIynsl) «Du3uka» 00ydaronuiics 10mKeH
00Ja1aTh CIEeIYIOIUMU KOMIIETCHIUSIMHU:

Kon nanukaropa NHaukaTop AOCTHIKEHUS KOMITIETCHITUN

OIIK-3 Cnoco6eH npuMeHsITh COOTBETCTBYIOIIMMA (PU3MKO-MaTeMaTUYECKUH ammapar,
METO/Ibl aHATTN3a U MOJICIMPOBAHMUS, TEOPETHUECKOTO U AKCIIEPUMEHTATIBHOTO UCCIIEIOBAHUS
MIPH pelIeHnU Ipo(eCCHOHATBHBIX 3a1a4

OIlK-3.1 Hcnonb3yeT MeTOIpI aHANMKM3a U MOICTTUPOBAHUS IPU PELLICHUN
npodeccHoHaNbHBIX 33734, MOJEIUPOBAHUH U TPOSCKTUPOBAHUU
9HEPrOCUCTEM

OIIK-3.2 Crnioco6eH NpUMEHSTh COOTBETCTBYIOLINM (PU3UKO-MaTeMaTHUYECKUI
anmapar MpH TEOPETUYECKOM U HKCIIEPUMEHTAIBHOM HCCIIEIOBAaHUH B
peLIeHUH 3aJ]ay SHeprocOepexeHus




4. CtpyKTypa, 00b€éM U coep:kaHHe TUCHHUILINHBI (MOLYJIs1)
OO01mmas TpyI0eMKOCTh UCIUIUINHBI cocTaBiseT 11  3adeTHbIX enuHuUIll 396 akaa. 4acoB, B TOM

quCle:
— KOHTaKTHast pabota — 235,1 akas. yacos:

— aynuTopHas — 227 akajl. 4acos;

— BHeayauTopHas — 8,1 akaJl. 4acos;

— caMocCToOsITeNIbHAs paboTa — 89,5 akaj. 4yacos;

— B JopMe IpaKTUIEeCKOH moaAroToBKH — 0 akaj. vac;

— MOATOTOBKA K 9K3aMeny — 71,4 akaj. yac

d)opMa aTTeCTalMu - 3K3aMCH

AynuTopHast g
KOHTaKTHas paborta 3 z dopma TeKyIero
o 5 X
I B aKaJl. yacax 5} Bu KOHTPOJIs
Pazzen/ Tema 3 (B axan ) = A y P Kon
S 3 © | camocrositensHO# | ycmeBaeMocTH U
JUCLIMITITHHEI 3 2 = " KOMIIETEHLIUN
O 2 5 paboThI MPOMEKYTOTHON
Tlex mab. | mpakT. Z'S aTTecTaluu
3aH. 3aH. O =
1. Mexanuka
Pemenne
JoMamHux 3a1a4; | Caada JoMammHux
1.1 Kunemaruka MOATOTOBKA K 3a/1au; ONK-3.1
MOCTYIATEIBHOTO U 2 4 1,8 KOJUIOKBUYMaM,; KOJUIOKBUYMBI; OIK 3' 2’
BpaIlaTEeIbHOTO ABHIKCHHUS MOJITOTOBKA K KOHTPOJIbHAS '
KOHTPOJILHOM pabora
pabote
TloaroroBka x
71a00pPaTOPHBIM
PaTop 3amura
paborawm;
11a060paTOPHBIX
pelieHune
1.2 JlunaMuka pabort; crava
MOCTYMATEIBHOTO U 2 4 4 1,8 | AOMAIIHHX 32784, JIOMAIIHUX 3a/1a4; OLIK-3.1,
! MHOArOTOBKA K ’ OIIK-3.2
BpAaIlATEeIBHOTO ABHIKCHHUS KOJUIOKBUYMBI,
KOJIJIOKBHYMaM;
KOHTPOJIbHAS
MOATOTOBKA K
. pabota
1 KOHTPOJIHOM
pabote
Pemmrenne
moMamuux 3aga4; | Caada moMamrHux
ITOJIrOTOBKA K 3a/1ad;
1.3 PaGora. MoIHOCTD. ) ) 18 KOH;‘OKBH | comm IfBH’ o OIIK-3.1,
DHeprus ' yMam YMBI, OIlK-3.2
ITOJIrOTOBKA K KOHTPOJIbHAS
KOHTPOJIHOM pabora
pabote
3amuTa
Tloaroroska x i
71a00paTOPHBIX
1abopaTOpHBIM aGoT; crata
1.4 3axoHBI cOXpaHEHUs 2 4 2 1,8 paboran; IIOBIaHIH;IX 3aJ1a4; OLIK-3.1,
’ P ' pelieHe ’ OIIK-3.2
KOJUTOKBUYMBI;
JOMAIIIHUX 33124,
KOHTPOJBbHAs

IIOATOTOBKA K

pabota




KOJUIOKBUYMAaM;
MOATOTOBKA K
KOHTPOJIBHOU

pabore

IloaroroBka k

71a00paTOPHBIM
patop 3amnuTa
paboTtawm;
71a00paTOPHBIX
petlieHHe a00T; crava
JIOMAIIHUX 3a]1a4; p > OIIK-3.1,
1.5 KonebaHus ¥ BOJIHBI 2 4 2 1,8 JIOMaIIHUX 3334,
MMOJATI0TOBKA K OIIK-3.2
KOJUTOKBUYMBI;
KOJUTOKBUYMaM;
KOHTPOJIbHAs
ITOJIrOTOBKA K
. pabota
KOHTPOJTBHON
pabote
Pemnrenue
noMamHux 3a1a4; | Craava JoMaIIHUX
ITOJIrOTOBKA K 3a7ad4;
1.6 Ocnoset 2 2 1,8 KOJTJJfI[OKBPI am; KOJ‘IJ‘IOI}(IBI/I’ Bl OIK-3.1,
PENATUBUCTCKOM MEXaHUKH ' yMa; YMEL OIIK-3.2
ITOJrOTOBKA K KOHTPOJIbHAs
KOHTPOJIBbHON pabota
pabote
HUroro no pazneny 12 12 16 10,8
2. MonekynspHas Gpu3MKa U
TEPMOJIMHAMUKA
TToaroroBka k
J1a00paTOPHEIM
paTop 3amuTa
paborawm;
n1abopaToOpHBIX
PCLIICHHE a0oT; cnavya
2.1 OcuoBbel MKT. ITepBoe JIOMAIIIHUX 3a/a4; p i OIlK-3.1,
2 4 4 1,8 JIOMAIIHUX 3a/1a4;
HA4aJI0 TePMOJTUHAMUKHI MOATrOTOBKA K OIlK-3.2
KOJUIOKBUYMBI;
KOJUIOKBUYMAaM,;
KOHTPOJIbHAS
MTOATOTOBKA K
. pabota
KOHTPOJILHOU
pabote
TToaroroBka k
J1a00paTOPHEIM
PaTOp 3amura
paborawm;
11abopaTOPHBIX
PCLICHHC a0oT; cnavya
2.2 OCHOBBI JIOMAIITHUX 3a/1a4; p i OIIK-3.1,
. 2 4 2 1,8 JIOMAIITHUX 3a/1a4;
CTaTUCTUYECKOH (PU3UKU MHOArOTOBKA K OIIK-3.2
KOJUIOKBUYMBI,
KOJIJIOKBHYMaM;
KOHTPOJIbHAS
TOATOTOBKA K
. pabota
KOHTPOJIbHOM
pabote
TToaroroska k
KOJUIOKBUYMAaM,; KonnokBuymsr;
OIIK-3.1,
2.3 SIBnenus nepeHoca 2 1,8 IMOATOTOBKA K KOHTPOJIbHAS OIK-3.2
KOHTPOJIbHOH pabora '
pabote
Pemenue
moMamuux 3aga4; | Croava JoMaIIHUX
IOATOTOBKA K 3a/ad;
2.4 Bropoe Hagano 2 4 2 1,8 KOHJIILOKBI/I am; KOJ’IJ’IOI?BI/I’ BI; OIK-3.1,
TE€pMOANHAMUKH ' yMam; YMEL, OIIK-3.2
TOATOTOBKA K KOHTPOJBbHAs
KOHTPOJBHON pabota
pabote
2.5 PeanbHble ra3el 2 2 1,8 TTonroroBka k 3ammura OIIK-3.1,




71a00paTOPHEIM
paboTtam;
peleHue

JIOMAIITHUX 33]1a4;

71a00paTOPHBIX
paboT; cnada
JIOMAIITHHX 3a]1a4;

pabote

IMOJATI0TOBKA K OIIK-3.2
COILTOKBHVMAM: KOJIUTIOKBUYMBI;
o YMaM; KOHTPOJIbHAs
JIFOTOBKA K aGota
KOHTPOJIBHOH p
pabote
IloaroroBka k
KOJJIOKBUYMaM; KomnokBuyMsr;
2.6 Kpucrammueckoe u yMAaM; YMBE; OIIK-3.1,
JKIIKOE COCTOSHIS 2 1,8 MO OTOBKA K KOHTpPOJIbHAS OIK-3.2
KOHTPOJIBbHON pabota '
pabote
HUroro no paszneny 12 12 10 10,8
3. DNeKTpUYECTBO U MarHETH3M
ITonroroBska k
nabopaTopHBIM Sammra
paborawm;
pelCHue n1abopaTopHBIX
a0oT; caaya
JIOMAIIHUX 3a]1a4; P » C OIIK-3.1,
3.1 DnekTpocTaTrka 2 4 2 1,8 HOAFOTOBKA K JIOMAIIHUX 3a/a4; OITK-3.2
KOILTOKBHYMAM: KOJUIOKBUYMBI; '
yMan; KOHTPOJIbHAs
MMOATOTOBKA K aGora
KOHTPOJIbHOM p
pabote
TToaroroBka k
n1abopaTOpHBIM ET—
paborawm;
- n1abopaToOpHBIX
. a0oT; caaya
3.2 ITocTostHHBII JIOMAIIIHUX 3a/1a4; p » G OIlK-3.1,
. 2 4 2 1,8 JIOMAIIHUX 3a/1a4;
AJIEKTPUYECKUN TOK MOATrOTOBKA K OIlK-3.2
R KOJIJIOKBUYMBI,
yMan KOHTPOJIbHAS
MTOATOTOBKA K abora
KOHTPOJIbHOM p
pabote
IToaroroska k
n1abopaTopHBIM CT—
paborawm;
- 11a060paTOPHBIX
a0oT; craya
JIOMAIITHUX 3a/1a4; p e OIIK-3.1,
3.3 MaraurocraTuka 2 2 1,8 HOArOTOBKA K JIOMAIITHUX 3a/1a4; OITK-3.2
KOILTOKBIVMAM: KOJUIOKBUYMBI, '
yMam KOHTPOJIbHAS
MTOATOTOBKA K a6ota
KOHTPOJIbHOM p
pabote
TToaroroska k
n1a00paToOpHBIM CT—
paborawm;
pemenme 11a00paTOPHBIX
. a0oT; caada
3.4 TlepemeHHbIN JIOMAIITHUX 3a]1a4; p » AL OIIK-3.1,
N 2 4 2 1,8 JIOMAIITHUX 3a]1a4;
JIEKTPUYECKUHN TOK MHOJrOTOBKA K OIIK-3.2
COILIOKBHYMAM: KOJUTOKBUYMBI;
yMam, KOHTPOJIbHAS
TOATOTOBKA K a6oTa
KOHTPOJIbHOU p




IloxgroroBka x

1ab0paTOPHBIM
Ooparop 3amura
paboTtam;
71a00paTOPHBIX
peuieHue
3.5 SIBnenue . pabort; craga
3JIEKTPOMArHUTHON 2 2 1,8 | AOMAUIHHX Sakad, OMAaIIHUX 3a]1ay; OIR-3.1,
P ! MMOJATI0TOBKA K H Aat, OIIK-3.2
WHITYKIHH ) KOJUTOKBUYMBI;
KOJUIOKBAYMaM;
KOHTPOJIbHAs
TIO/ITOTOBKA K
. pabora
KOHTPOJBHON
pabote
[ToaroroBka
KOJUTOKBUYMaM; KomiokBuymsr,
OIIK-3.1,
3.6 YpaBHenus Makcaesuia 2 1,6 MOATOTOBKA K KOHTpPOJIbHAS OITK-3.2
KOHTPOJIbHOU pabora '
pabote
HUroro no paszneny 12 12 10 10,6
HUroro 3a cemecTp 36 36 36 32,2 9K3aMEH
4. Onrtrka
TloaroroBka x
KOJUTOKBUYMaM; KomnokBuymsr,
4.1 Benenune. O61ue yMaM; YMB; OIIK-3.1,
1 4 MOATOTOBKA K KOHTPOJIbHAS
TIOHSITHSI U ONIPE/ICITICHHUS . OIIK-3.2
KOHTPOJIBbHON pabota
pabote
TloaroroBka k
n1abopaTOpHBIM
paTop . 3amura
paborawm;
n1abopaToOpHBIX
PCLIICHHC a0oT; cnavya
4.2 VaTepdepenuus 2 4 4 4 AIOMAIITHHX 32718, ZlOBIaLI.IH;/IX 3a/1a4; OIIK-3.1,
’ phep MOJITOTOBKA K - OIIK-3.2
. KOJJIOKBUYMBI;
KOJJIOKBHYMaM;
KOHTPOJIbHAs
MOAATOTOBKA K
. pabota
KOHTPOJIBbHON
pabote
IloaroroBka k
nabopaTopHbIM
PaTop ) 3amura
paborawm;
11a060paTOPHBIX
petieHme a0oT; caava
4.3 Tudppakuus 2 4 4 4 JIOMAIIHHX 33113, Of\)/IaI.HH;IX 3azad; OIIK-3.1,
’ P IMOArOTOBKA K A Aat, OIIK-3.2
KOJJIOKBUYMBI;
KOJJIOKBUYMaM;
KOHTPOJIbHAs
MIO/ITOTOBKA K
. pabota
KOHTPOJIBHON
pabote
TToaroroska k
n1a00paToOpHBIM
parop 3ammra
paborawm;
J1a0b0opaTOPHBIX
PeILCHIC a00T; caava
4 4 Tlonspuzauus 2 4 2 4 | FOMAIIHHX 32/, OII\O/IaI.HH;/IX 3a1ad; OIIK-3.1,
’ P IMOATOTOBKA K A Aat, OI1K-3.2
KOJUJTOKBUYMBI;
KOJJIOKBUYMaM;
KOHTPOJIbHAs
TIO/ITOTOBKA K
o pabora
KOHTPOJBHON
pabore
TTonroroBka k 3ammura
71a00paTOPHBIM 1ab0paTOPHBIX T1K-3.1
4.5 TenmoBoe M3IIydeHUE 2 4 4 4 parop parop 0 '
pabotawm; pabor; craua OIIK-3.2

peleHne

JIOMAIITHUX 3a]1a4;




JOMAIIIHUX 3a1a4,
IIoAroToOBKa K

KOJUTOKBUYMaM;

pabota

KOJUTOKBUYMBI;
KOJUTOKBUYMaM;
KOHTPOJIBbHAS
TIO/ITOTOBKA K aGora
KOHTPOJIBHOU p
pabote
[ToaroroBka k
nabopaTopHbIM Samra
paboTtawm;
CLLICHMO 11a00paTOPHBIX
,I[OMaI.)IJ_IHI/IX 3a7a4; pabor; caaua OIIK-3.1
4.6 KBaHTOBas1 ONTHKA 2 4 4 4 > | nmomamrHux 3amadq; )
MOJITOTOBKA K OIlK-3.2
KOJUTOKBUYMBI,
KOJUTOKBUYMaM;
KOHTPOJIbHAs
TIO/ITOTOBKA K aGota
KOHTPOJIBHOU p
pabote
HWroro no pazneny 11 20 18 24
5. ®u3uka aroma
TloaroroBka x
nabopaTopHBIM Sammra
paborawm;
pelcHue n1abopaTopHBIX
a0oT; cnavya
5.1 ATOMHBIE CIIEKTPBHI. 4 6 4 4 | AOMamHKX 3a7a4; ZlOII?/IaLI.IH;/IX sanaw: OIlK-3.1,
Teopus bopa MOATrOTOBKA K ’ OIlK-3.2
KOJJIOKBUYMBI;
KOJJIOKBHYMaM;
KOHTPOJIbHAs
MOAATOTOBKA K aGota
KOHTPOJIbHOM p
pabote
IloaroroBka k
nabopaTopHbIM Sammura
paborawm;
- 1a060paTOPHBIX
N a0oT; cnavya
5.2 DieMeHThI KBAaHTOBOM 4 4 4 JIOMAIIIHUX 3a/1a4; uoﬁamﬂ;lxiaz[aq' OIlK-3.1,
MEXaHHUKH MOATrOTOBKA K ’ OIlK-3.2
KOJJIOKBUYMBI;
KOJJIOKBUYMaM;
KOHTPOJIbHAs
MOAATOTOBKA K a6ora
KOHTPOJIbHOM p
pabote
IToaroroska k
n1a0opaToOpHBIM CT—
paborawm;
P, 11a00paTOPHBIX
5.3 CocrostHre aToma ﬂOMmeHX sanau: pabort; crava OIIK-3.1
BOJIOPOJIa B KBAHTOBOM 4 4 4 ’ OMAIITHUX 33]1a4; .
Aopox IMOATOTOBKA K a Aat, OI1K-3.2
MEXaHUKe KOJJTOKBUYMBI;
KOJJIOKBUYMaM;
KOHTPOJIbHAs
MIO/ITOTOBKA K abota
KOHTPOJIbHOM p
pabote
Wroro no pazaeny 12 6 12 12
6. ®u3MKa aTOMHOTO spa U
9JIEMEHTapHBIX YaCTHII
Craya qoManiHux
Pemenne
6.1 Crpoenue u pa3mep 3a1ay;
aTOMHOTO siapa. S nepHsie 2 4 4 AOMAIITHHX 33134, KOJIJIOKBUYMBI; OLIK-3.1,
’ MOATOTOBKA K YMB; OIIK-3.2
CHITBI KOHTPOJBbHAs




IIoAroToOBKa K

KOHTPOJIBHOU
pabore
Pemenue
JoMalnHux 3aaa4; | Caaua qomManHux
6.2 Mopnenu sapa. DHeprus MOATOTOBKA K 3a/1a4; OIK-3.1
CBSI3U. Y J€NbHAs SHEPTUs 2 4 4 KOJIJIOKBUYMaM; KOJIJIOKBUYMBI; OHK-3. 2’
CBAI3U MOJITOTOBKA K KOHTPOJIbHAS
KOHTPOJIBHO pabora
pabote
Pemenue
JoMainHux 3ama4; | Cmaua qomManrHux
MOZITOTOBKA K 3a/1a4;
OIlK-3.1,
6.3 PagroakTHBHOCTH 3 8 4 4 KOJUIOKBUYMaM,; KOJUTOKBUYMBI; OITK-3.2
MOJITOTOBKA K KOHTPOJIbHAs
KOHTPOJIBbHON pabota
pabote
Pemienne
JoMainHux 3ama4; | Cmaya JoManHux
MOAIrOTOBKA K 3a/1a4;
’ OIK-3.1,
6.4 SnepHbie peakyu 2 4 4 KOJIJIOKBUYMaM; KOJIJIOKBUYMBI; OIIK-3.2
MOIrOTOBKA K KOHTPOJIbHAS
KOHTPOJIBbHON pabota
pabote
6.5 Jnementapibie Kgﬁfgiggif;; KomniokBryMmsr;
ACTHIEL 2 5 53 MOATOTOBKA K ’ KOHTPOJIbHAS ’ OIIK-3.1,
OyHIaMeHTalIbHBIE ' o OIlK-3.2
B3AHMOJEHCTBHS KOHTPOJIbHOH pabora
pabote
Wroro no pazaeny 11 8 21 21,3
HWroro 3a cemectp 34 34 51 57,3 3K3aMEH
Uroro no gucuumuinge 70 70 87 89,5 3K3aMEH




5 O0pa3oBaTe/ibHbIE TEXHOJIOTHH

[Tpu peanuzanmu pa3Iu4HBIX BUIOB yueOHOI paboThl Hanbosee 3 GeKTUBHBIE
pe3yabTaThl OCBOCHUS AUCIUIIINHBI « DHU3HKay AI0T TPaJAUIIMOHHBIE 00pa3oBaTeIbHbIE
TEXHOJIOTUH, TEXHOJIOTHH MTPOOIEMHOTO 00yUeHHsI, MHTEPAaKTUBHBIE TEXHOJIOT U,
WH(POPMAIMOHHO-KOMMYHUKAITMOHHBIE 00pa30BaTeIbHbIE TEXHOJIOTHH.

1. @opmbl yueOHBIX 3aHATHIA C UCTIOIHF30BaHUEM TPAAUIIMOHHBIX TEXHOJIOTHHA:

WNudopmanronHas JeKIus— MoclieA0BaTeIbHOE H3II0KEHNE MaTepralia B
JUCLMILIMHAPHOM JIOTHKE, OCYILIECTBIISIEMOE PEUMYLIECTBEHHO BEpOAIbHBIMU CPEICTBAMU
(MOHOJIOT TIpeno/1aBaTeis).

[IpakTrueckoe 3aHATHE, TOCBSILEHHOE OCBOCHNIO KOHKPETHBIX YMEHHUI 1 HABBIKOB
0 MPEJIOKEHHOMY aJITOPUTMY.

JlaGopaTtopHast pabota — opranu3aiys y4eOHOU padOThI C pealbHBIMU
MaTepHUaIbHBIMUA U UH(GOPMALIMOHHBIMU 00bEKTaMHU, SKCIIEPUMEHTaJIbHas paboTa C
aHAJIOTOBBIMH MOJIENISIMU PeaJIbHBIX OOBEKTOB.

2. ®opMbl yUeOHBIX 3aHATUI C MCTIOJIB30BAaHUEM TEXHOJIOTHH MTPOOIEMHOTO
00y4eHHUS:

[IpoGnemHuast nekuus — U3JI0)KEHUE MaTepuaa, pernoJiararoiiee NoCTaHOBKY
MPOOJIEMHBIX U AUCKYCCHOHHBIX BOIIPOCOB, OCBEIICHHE PA3IMYHBIX HAYYHBIX MTOIX0JIOB,
aBTOPCKHE KOMMEHTApUH, CBSI3aHHBIE C Pa3IMYHBIMU MOJIETISIMU UHTEPIPETALIUU
M3y4aeMoro MaTepuana.

[IpakTueckoe 3anatue B (hopMe NpakTUKyMa — OpraHu3anus yueOHou paboThl,
HalpaBJieHHAas Ha PEIICHUE KOMIUIEKCHOM y4eOHO-TT03HABATEILHOM 3a1a4H, TPEOYIOEen OT
CTYZEHTa MPUMEHEHHS KaK HAyYHO-TEOPETUUECKUX 3HAHUH, TaK U MPAKTHYECKUX HABBIKOB.

3. ®opMbI yUeOHBIX 3aHATUH C UCITIOJIB30BAHUEM CIEITHATU3UPOBAHHBIX
MHTEPAKTUBHBIX TEXHOJIOTHH:

Jlexusi «0OpaTHOM CBSI3M» — JIEKIUS—TIPOBOKAIUS (M3JI0)KEHHE MaTepraa ¢ 3apaHee
3aIlUTAaHMPOBAHHBIMU OIMMOKAMM ), JTIEKIHsI-Oece1a, JICKIUsI- TUCKYCCHSI.

4. ®opmbl yueOHBIX 3aHATUN C UCIIOIH30BAHUEM MH(POPMAITMOHHO -
KOMMYHHKAITIOHHBIX TEXHOJIOTHA:

Jlexusi-Bu3yanu3anus — U3JI0KEHUE COJepKaHUsI COIIPOBOXKIACTCS MMPe3eHTaueH
(memoHcTpanueil yaueOHbIX MaTepUaloB, IPEICTABICHHBIX B Pa3JIMYHBIX 3HAKOBBIX
CUCTEMaXx, B T.4. MJUTFOCTPATUBHBIX, rpaMueCcKUX, ayAU0- U BUIEOMATEPUATIOB).

[IpakTueckoe 3anatue B (hopMe Mpe3eHTALUN — IPEICTABICHUE PE3yJIbTaTOB
MIPOEKTHOM WJIM UCCIIEIOBATEIBCKOM IEATEIBHOCTH C UCIIOJIb30BAHUEM
CHEIHaTM3UPOBAHHBIX IPOTPAMMHBIX CPE/I.

6 YueOHO-MeTOAMYECKOE O00ecnieyeHre CAaMOCTOATEIbHOM PadoThl 00yYAKIIUXCSH

[IpencraBieHo B mpuioxxeHuu 1.

7 OueHo4YHbIe CpeACcTBA ISl MPOBeeHNs] IPOMEKYTOUHOM aTTecTalun
[IpencraBieHbl B IPUIOKEHUU 2.

8 YueOHO-MeTOAM4YEeCKOEe M HHPOPMALMOHHOE 0O0ecreYyeHre JUCIUIIMHBI

a) OcHoBHas JIMTEpaTypa:

1. Hemunuenxko, B. U. ®usuka : yueOnuk / B. U. Jlemuauenko, 1. B. [lemuaueHko.
— 6-e u3., mepepad. u nom. — Mocksa : UTHOPA-M, 2023. — 581 c. + [lon. maTepuais
[DnexTponHsIil pecypc]. — (Bricmiee oOpazosanue: bakanaspuar). - ISBN 978-5-16-010079
-1. — Pexxum mocryna: https://znanium.ru/read?id=426123.

2. Kyzuenos, C. U. ®usuka. Mexannka. Mexanndeckue KoiaeOaHUS U BOJHBIL.
MonexkynsipHast ¢usnka. TepmoanHamuka : yaedHoe nocoodue / C. U. Ky3nenos. — 4-€ u3z.,
uchp. u gon. — Mocksa : ByzoBckuii yueounk : UHOPA-M, 2020. — 248 c. - ISBN 978-5-



9558-0317-3. - Teker : anexTpoHHbId. — Pesxxum moctyna: https://znanium.ru/read?
1d=395664.

3. Ky3nenos, C. 1. ®uzuka. OCHOBBI NIEKTPOINHAMUKU. DIEKTPOMArHUTHBIE
KoJebaHus 1 BOJIHEI : yueOHOe nocooue / C. U. Ky3HenoB. — 4-¢ u3 ., cp. u J0I. —
Mocksa : By3oBckuii yueonuk : MTHOPA-M, 2022. - 231 c. - ISBN 978-5-9558-0332-6. -
Tekcrt : anexTpoHHbIA. — Pesxxum noctyna: https://znanium.ru/read?id=399959.

4. Ky3uenos, C. 1. ®u3uka. BoaHosas onTuka. KBanToBast npupoaa U3iydyeHus.
DneMeHTBl aTOMHOU U sfiepHO# Gu3uku : yaeoHoe nocooue / C. M. Ky3neros, A.M. Jlunep.
— 3-¢ m311., mepepad. u jorm. — MockBa : By3osckuit yueonuk : UTHOPA-M, 2024. — 212 c.
- ISBN 978-5-9558-0350-0. - TekcT : anekTpoHHbIHA. — Pexxum mpocTyna:
https://znanium.ru/read?id=436939.

5. Poraues H. M. Kypc ¢usuxu [Teker] : yue6noe nocobue / H. M. Poraues. - CII6.
u ap. : Jlans, 2008. - 447 c. : un., rpad., cxeMbl, Ta01. - (Y4eOHUKHU 1S BY30B :
CrnennaipHas JIUTEpa-Typa).

0) JonosiHuTe/IbHASA JIMTEPATYpa:

1. Uponos, N.E. 3anaun no o6mieit pusuxe [Tekct] : yue6. mocodue / U.E. Upomos. —
12-e m3n., crep. — CII6.: Jlanb, 2007. — 416 c.: win. — (YueOHukH 11 By30B. CrienuanbHas
matepatypa). — ISBN  978-5-8114-0319-6.

2. Yepros, A.I'. 3agaunuk o ¢usuke [Tekct] : yueb. mocodue / A.I'. Ueptos, A.A.
Bopo0OweB. — 8-e u3g., mepepad. u gom. — M. : ®usmariur, 2008. — 640 c.: wr. — ISBN 9875-
94052-145-2.

3. Pemenne 3ama4 o xkypcey oomieit ¢puszuku [ Tekcr]: yaed. mocobue / [H.M Poraues,
I'.YO. bananauna, W.I1. 3aBepuuuckuii u np.]; mox pea. H.M. PoraueBa. — 2-e u3z., ucnp. —
CIIO.: Jlanb, 2008. — 304 c.: un. — (YuyeOuuku 1 By30B. CrienuanbHas JUTEpaTypa)

4. CripaBounuK 110 pusuke. Dopmynsl, TabauIkl, cxemsl. [ TekcT] : mep. ¢ HeM. / o
pen. X. llrtekepa, mox pen. K. B. Cmupuosa. - M. : TEXHOC®EPA, 2009. - 1262 c. : ui.,
rpad., Tadm.

B) MeToanuyeckne yKazaHus:

1. Mexanuka. MonekynsapHas pu3rka u TepMoauHamuka [ TekcT] : mabopaTopHbIi
npaktukyM 1o ¢usuke / E.H. Actanos [u ap.]; moxa pexn. FO.I1. Koukura. — Marautoropck:
N3a-Bo Maruutoropck. roc. Texs. yH-ta uMm. I.11. Hocosa, 2011. — 103 c.

2. Dnexrpocraruka. [loctostHabIN TOK [Teker] : JITabopaTopHBIi MPAKTHKYM 10
¢usuke / M.B. BeuepkuH [u np.]. — Marautoropck: M3a-Bo MarHuToropcek. roc. TexH. yH-Ta
nmMm. .. Hocosa, 2011. — 60 c.

3. DnexkrpomarHetusm. Onrtuka [TekcT] : 71ab0paTopHBIi MPAKTUKYM MO AUCIUILIMHE
«Dusnka» s CTYyIEHTOB Beex cnernuanbaoctet / M.b. Apkynuc [u ap.]. — Marautoropck:
'Oy BIIO «MI'TVY», 2009. — 102 c.

4. CaBuenko, FO.U. Ilepemennslii TOk [DneKTpoHHBIH pecypc] : 1abopaTopHbIi
npaktukym / FO.W. CaBuenko, O.H. Boctpoknyrosa, H.1. Mumienesa ; MI'TY. —
Maruutoropek : MI'TY, 2018. — 1 snekrpon. Ont. JJuck (CD-ROM). — ISBN 978-5-9967-
1151-2.

5.®wu3nka atoma, TBEpAOTO Tela, siipa: HHCTPYKIIHS 1O BHITIOJHEHHIO 1A00PaTOPHBIX
paboT no (usuKe A1 CTyAeHTOB Beex crenuanbHocTeil / B.K. benos [u ap.]. —
Marnuroropck: I'OY BIIO «MI'TY», 2007. — 48 c.

r) Ilporpammuoe o6ecneuenne u MHTEpHET-pecypchI:

IIporpammHoe oGecnieyeHue

HanmenoBanue

1o Ne norosopa Cpox aelcTBUS TULEH3UU




MS Office 2007
Professional Ne 135 o1 17.09.2007 0eccpouHO

7Zip cB0OOIHO pacmpocrpansemoe [10 OeccpouHo
FAR Manager cB0OOIHO pacmpoctpansemoe [10 0eccpodHO
IpodeccuonanbHbie 6a3bl JAHHBIX M HHPOPMAIMOHHBIE CIPABOYHbIE CHCTEMBbI
HaszBanue kypca CchlliKa
OnektpoHHbIe pecypebl oudarorekn MI'TY um. .. https://host.megaprolib.net/M
P0109/Web

Hocosa

DrekTpoHHas 0a3a NepuoIMUecKuX u3aanuii East View - )
Information Services, OO0 «MIBHC» https: //dlib.eastview.com/

9 MaTtepuajibHO-TeXHUYeCKOe ofecrneyeHne JUCHUNINHBI (MOIYJIs)

MaTepI/IaJ'IBHO-TGXHI/ILIeCKOG oOecrieucHue JUCHUIITMHBI BKIIFOYACT:



JlexuMOHHAs ayAUTOPHUS BKIIOYAET:
MynbTUMeIMHHBIE CPEACTBA XPAHEHUS, TIepelaun U MPEICTaBICHUS HH(OPMAITHH.

JIaGopatopus «MexaHUKH, MOJICKYJISIPHON (PU3UKH U TEPMOIMHAMUKHIY» BKIIIOYACT:

1. bamnctuueckre MasiTHUKH.

2. Mastauk O6epoOeka.

3. ®usnveckuii MasTHUK.

4. locka 'anpTOHA.

5. JIaboparopHasi yCTaHOBKA JJIsl UCCIIEJOBAHUSI paclpeesIeHUs] TEPMOAIIEKTPOHOB IO
MOJYJIIO UX CKOPOCTH.

6. JJaboparopHasi ycTaHOBKa JIJIsl OTIPEICTICHUS TTOKa3aTesield aquadbarsl Y METOIOM
Knemana u /lezopma.

7. JlabopaTopHasi ycTaHOBKA ISl IPOBEPKU 3aKOHA BO3pPACTaHUs SHTPOIIHMH B
nporiecce nuddy3uu ra30B Ha MOJEIN MePEMEITUBAHUS [IAPOB.

8.JIaboparopHas ycTaHOBKa I IPOBEPKU 3aKOHOB BO3PACTAaHUS SHTPOIUHU B
IpoLecce TemIo00MeHa.

9.¥YcraHoBka 1abopaTopHas sl U3y4eHHUs 3aBUCUMOCTH CKOPOCTH 3BYKa OT
temmneparypsl "M®-C3-M"

10. YcranoBka 1abopatopHasi AJisl UCCIAEA0BAHMS TEIIOEMKOCTH TBepaoro tena "Md
-TET-M".

11. YcranoBka 1abopatopHast Ijisi OpeIeeHUs YHUBEPCATHbHOM ra30BOM
moctostHHOM "M®-OI'TI-M".

12.Crenp nabopaTopHbIi ra30BbIe MPOIIECCHI.

13. MepuTenbHbId HHCTPYMEHT.

JlaGopaTopust «DJIEKTPpUUECTBA U ONTUKI» BKIIFOYACT:

1. JlTaboparopHast ycTaHOBKa Ul UCCIIEIOBAHUS 3JIEKTPOCTATUUYECKOTO MOJIS C
ITOMOIIIBIO OJIMHAPHOTO 30H/A.

2. YcraHOBKa 7151 ITYHTUPOBAHUS MUJUTMAMIIEPMETPA.

3. YcraHoBka 1abopaTopHast Uil ONpeieieHHs] HHIYKTUBHOCTH COJICHOU A U
MAarHUTHOM NPOHULIAEMOCTH.

4. YcraHoBKa J1abopaTopHasi J1sl U3y4eHHs pe30HaHCca HANPSHKEHUN U oTpeiesieHus
WHJIYKTUBHOCTHU

5. JIabopartopHasi yCTaHOBKA JJIsl U3y4EHUS JJTUHBI CBETOBOM BOJHBI M XapaKTEPUCTHK
TU(PaKIIMOHHOMN PEIeTKH.

6. JlabopaTopHas ycTaHOBKa Uil OTIPE/ICNICHUs Pauyca KPUBU3HBI JIMH3bI U ITTUHbI
CBETOBOM BOJIHBI ¢ TOMOILBIO Kosiel HproToHa.

7. JlabopaTopHasi ycTaHOBKA JJIs1 OTpe/ieNIeHUs] KOHIICHTPAI[MU paCTBOPOB caxapa u
MIOCTOSTHHOM BpPAILIEHHUSL.

8. MepuTenbHblid HHCTPYMEHT.

JIaGopatopus «ATOMa, TBEPAOTO TeJa, SApay BKIOYALT:

1. JTaboparopHas ycTaHOBKa JUIsl U3ydeHHsl BHeLIHero ¢orodddexra.

2. YcTaHOBKA /ISl U3YYEHUS CIIEKTpa aTOMa BOJIOPOJia U OTIpeIeNIEHUs IOCTOSHHOM
PunGepra.

3. YcraHoBKka 1abopaTopHas IS ONpeiesIeHUs MOTEeHIaa Bo30yXAeHUS rasa.

4. YcraHoBKa /ISl ONPEeNICHHs JUIMHBI Ipo0Oera 4acTHIl B BO3IyXe.

5. MeputenbHbli HHCTPYMEHT.

AynuTopun JUis IpyNIOBbIX U UHAWBUIYAJIbHBIX KOHCYJIBTALUN, TEKYLIETO KOHTPOJIS
U [IPOMEKYTOYHON aTTECTAlMU BKJIFOYAIOT: HHTEPAKTUBHAS JI0CKA, IIPOEKTOP;
MynbTUME TUIHBINA IPOEKTOP,dKPaH.



Aymutopun IJIsl CAaMOCTOSITEIBHOIM PabOThI C BEIXOOM B MIHTEPHET ¥ C JOCTYIIOM B
3JIEKTPOHHYI0 HH(POPMALIMOHHO-00Pa30BaTEIbHYIO CPEy YHHBEPCHUTETA.

KOMITHFOTEPHBIC KIIACChI; YUTATbHBIC 3ai1bl OnbaroTexu [lepcoHanbHbIe
kombroTepsl ¢ maketoM MS Office, ¢ Beixogom B IHTEpHET U € IOCTYIIOM B JIEKTPOHHYIO
UH(DOPMALHOHHO-00Pa30BaTEIbHYIO CPEy YHHBEPCUTETA BKIIOYAIOT: IEPCOHAIbHBIC
kommbioTepsl ¢ makerom MS Office.

[Nomemienne s XpaHeHHs! U TPOPHIAKTHIECKOTO 00CITy>)KUBaHUS yIeOHOTO
000pyIOBaHUS BKIIOUAIOT: CTEIUIAXKH, CEU(BI UIA XpaHEeHUs1 y4eOHOTO 000pyI0BaHHUS.
WNHcTpyMeHTHI U1 peMOHTa 000py10BaHUS.



IIpuiaoxenue 1

6 YueOHO-MeTOqMYECKOE OOecTIedeHHe CaMOCTOATEILHOH PadoThl 00y4aromuXxcst

IloaroroBka k 1adopaTopHbIM padoTam
JlaHHBI BHJI CaMOCTOSITENIbHON pabOThl MPENoJaraeT CaMOCTOSITENbHYIO MPOPabOTKY
00yJaromuMcsi METOAMYECKOTO OMNHMCAaHUS JTa0OPaTOPHBIX PAadOT M TMOJATOTOBKY KOHCIIEKTOB
ONMCAHUN JaHHBIX PadOT Mepes MPOBEIEHUEM IKCIIEPUMEHTA.
[locne npoBeneHus 3KCIEpUMEHTa 00 y4JarOLUICS HA OCHOBAaHUM METOMUECKOI0 OITMCAHUS
nmabopatopHoOil pabOThI CAMOCTOSATEIBHO MPOBOJUT 00PabOTKY IKCIICPUMEHTAIBHBIX JaHHBIX U
TOTOBHUT OTYET 110 pabdoTe.

IIpumepnvie mpebosanus k omyemy no 1a00pamopHbIM pabomam:

B otuer no nabopatopHoit paboTe HOHKHBI OBITh BKIIOYSHBI CIEAYIOIINE MyHKTHI:
— Ha3BaHMe JabOpaTOpHOU paboTHI;
—  11e7b paboThI;
— OIINCaHue 3KCHepI/IMeHTaJ'IBHOI\/II YCTaAaHOBKHU M MOPAAOK BBITIOJTHEHUA pa6OTBI;
— OKCIICPUMECHTAJIbHBIC PE3YJIbTATHI,
—  aHalu3 pe3yibTaTOB PabOTHI,
— BBIBOIBI.

Tpebosanus k cooepaicanuio OmOenbHbIX Yacmeti omuema 6 1a0opamopHol pabome

Onucanue 3KcnepumMenmanbHOU YCMAaHO8KU U NOPAOOK GbINONHeHUs: pabomsl. B n1aHHOM
paszjene TPUBOAMTCS CXeMa SKCIEPUMEHTAIHHONW YCTAaHOBKH C OIHMCAaHHEM €€ paboThl |
MOJPOOHO M3JIaraeTcsl MOPSIOK IMPOBEACHUS SKCIIEPHMEHTA, MPOIecC TOJIYYCHUs JaHHBIX U
cnoco0 wux o00paboTtku. st 1aGopaTopHBIX pabOT, CBS3aHHBIX C KOMIBIOTEPHBIM
MOJICTUPOBaHUEM (PH3MUYECKHX SIBICHUH M MPOIECCOB, HEOOXOAUMO B ITOM pasfelie OMUcaTh
MaTEeMaTUYECKYIO MOJICh H KOMITBIOTEPHBIE MPOTPAMMbI, MOJCTHPYIOIINE JTAHHBIC SBIICHHSIL.

Dxcnepumenmanvhvle pesyivmamvl. B 3TOM pasnene NPUBOIATCS HENOCPEICTBEHHO
pe3yJbTaThI, TIOJYYEHHBIC B XOJI€ MPOBEICHHS JT1a00PATOPHBIX pabOoT: 3KCIIEPUMEHTAILHO WU B
pe3yibTaTe KOMITBIOTEPHOTO MOJICIIMPOBAHUSI ONPEACICHHBIC 3HAYCHUS BEIWYHH, TpaduKH,
TaOMUIIBI, TMarpaMMbl. O0s3aTeIbHO HEOOXOIMMO OIICHHUTH TIOTPEITHOCTH H3MEPEHHIA.

Ananusz pezyromamog pabomsi. Paznen ordera JOIDKEH COAEPIKATh TMOIPOOHBINA aHAIIN3
MOJIYYCHHBIX PE3yJIbTaTOB, HHTEPIIPETAIIUIO ITHX PE3YJIbTaTOB HA OCHOBE (DU3NUECKUX 3aKOHOB.
Crnenyer cpaBHHTH TIOJyYCHHBIC PE3yIbTaThl C W3BECTHBIMH JIMTEPATYPHBIMH JIaHHBIMHU,
0OCYIMTh WX COOTBETCTBUE CYIICCTBYIOIIMM TEOPETUYECCKUM MozeiasM. Eciu oOHapyxeHo
HECOOTBETCTBUE TMOJYYCHHBIX DPE3YJIbTATOB M TEOPETUYECCKUX PACUYCTOB WJIM JIMTEPATYPHBIX
JaHHBIX, HEOOXOMMO 0OCYIUTh BO3MOYKHBIC TPUYHHBI 3TUX HECOOTBETCTBH.

Buisoo. B BbIBOJE  KpaTKO  M3JIArarOTCs — pe3yinbTaThl  pabOThI:  TOJTyYCHHbBIE
AKCMEPUMEHTAIbHO WM TEOPETUYECKU 3HAUCHUS (PU3UUYECKUX BEIMYWH, UX 3aBUCHMOCTH OT
YCIOBUH IKCIIEPUMEHTA WM BEIOpAaHHON pacueTHON MOJIENH, YKa3bIBAETCSI KX COOTBETCTBUE HIIH
HECOOTBETCTBUE (U3MUYECKUM 3aKOHAM U TEOPETHUYECKUM MOJENSM, BO3MOXKHBIE MPUYUHBI
HECOOTBETCTBUSL.

IIpuMepHbIH BapHAHT JOMAIIHHUX 32124
1 cemecmp

1. MarepuanbHasi TOYKa ABWKETCS BIOJb MPSIMOI Tak, UTO €€ YCKOPEHHE pacTeT JIMHEHHO U
3a nepBble 10 ¢ gocTuraeT 3HayeHus 5 m/c’. OnpeaenuTh B KOHIIE AECATON ceKyHpl: 1)
CKOPOCTh TOYKH, 2) IPOHIeHHbII Toukoil myTs. OTBeT: V=25 M/c, S=83,3 M.

2. Ban B Buje CIJIONIHOTO LMUIMHJpPA Maccoid m1=10 Kr Haca’keH Ha TOPU30HTAIBHYIO OCh.



10.

11.

12.

Ha mununap HamoTaH mHYp, K CBOOOJHOMY KOHILY KOTOPOTO TOJBEHICHA T'HPsl Maccou
Mz=2 xr. C KaKuM yCKOpeHHUEM OY/ET OIyCcKaTbCsl THps, €CIIU €€ MPEAOCTaBUTh caMOi
cebe? OtBer: 2,8 M/c?.

MarepuanbHas Touka Maccoil 10 r koueGuercs no ypasHenuto X =58N(0.27-t=7/4). oy,
¢). Halitu MakcumainbpHyto cuily, IEHCTBYIOIIYIO HA TOUKY, U €€ NOJIHYI0 SHepruto. OTBeT:
Fmax=0,2 MH; W=4,9 mMxJIx.
B nmaboparopHoii cucteme oTcyera oJHA M3 JABYX OJMHAKOBBIX YACTHI[ C MAacCOH mg
MIOKOUTCS, Apyras JBUXKETCS cO CKOopocThbio v=0,8¢ 10 HampaBieHHUIO K MOKOSIIENcs
yactuue. OnpeaenuTe peasiTUBUCTCKYIO Maccy JIBHXKYIIECHCS 4acTULbl B JaOOPAaTOPHON
CHUCTEME OTCUETa U €€ KMHETHYeCKyto sHepruto. Oteer: m=1,67 mo; E=0,67 moc?.
WneanbHbIl Ta3 W30XOPUYECKH OXJIAIWIM, a 3aTeM H300apUYecKd paCIIUpUIN 10
MIePBOHAYAIBHOH TeMIIepaTyphl. Bo CKOIBKO pa3 HM3MEHSETCS SHEPTHH MOCTYMATEIIBHOTO
JIBUKEHHSI MOJIEKYJ ra3a B M30XOpPHUUECKOM IpOIEcce, €CIM B XOJIe €ro JaBJeHHE ras3a
YMEHBIIUIOCh B 3 pa3a? Bo CKOIbKO pa3 M3MEHSETCSl CpPelHsAs CKOPOCTb JBHXKEHUS
MOJIEKYJ B m300apuyeckoM mporecce? Oteet: 3; 1,73.
12 r a3oTa HaxoAATCs B 3aKphITOM cocyae oOseMoM 2 1 mpu temrepatype 10°C. Tlocne
HarpeBaHus 1aBJIeHHE B cocy e cTano paBHO 10*Mm.pT.cT. Kakoe KonMuecTBo Temia 6b110
coobmeHo razy npu Harpeannu? Otser: 4,1-10° k.
Haiigure st ra3oo0pa3Horo azora TeMneparypy, Npu KOTOPOH CKOPOCTSIM MOJIEKYI Vi =
300 m/c u v2 = 600 M/c COOTBETCTBYIOT OJIMHAKOBbIE 3HaUCHUS (YHKIIMH paclpeleeHUs
_ MO V) _ g,
Maxkcsemna f(V). Otger;  4KI(V2/Vy)
Cwmemanu Boy Maccoit mi=5Skr npu temmeparype T1=280 K ¢ Bogoi Mmaccoit m;=8kr npu
temriepatype T2 =350 K. Haiitu: 1) temnepatypy 0 cmecu; 2) usmenenne AS sHTpoTuH,
npoucxopsamiee npu cMemuBanun. OTteet: 323 K; 0,3 xJ[x/K.
Toueunsie 3apsabl q1=10 HKI 1 q2=-20 HK;1 HaxoasTcsa B Bo3nyxe Ha paccTtosiHuu 10 cm
JIpyr ot apyra. OnpeaeauTb HanpsBKeHHOCTD MOl B TOUKE A, yIAJICHHOW Ha PacCTOSIHUE
6 cM OT mepBoro u Ha 8 cM OT BTOporo. Kak m3meHutcs
MOTEHIMATIbHAS SHEPTUsl B3aUMOJICHCTBUS 3apsJIOB, €CIH
MepeMecTUTh BTOPOH 3apsia B 3Ty Touky? Kakyro st aToro
HY)XHO coBepiuTh padoty? OtBer: 37,6 kB/m; 12 mx/[x. R, £ 12
Ha puc. 3.1. €=1,0 B, €£=2,0 B, &=3,0 B, r1=1,0 Owm,
r=0,5 Owm, r:=1/3 Owm, R:i=1,0 Om, R3=1/3 Owm.

€1, I

€3 I3

I
Omnpenenure: 1) cuIbl TOKa BO BCEX yJacTKax IENH; 2) R;
TEIUIOBYIO ~ MOIIHOCTb, KOTOpasi  BBIAEISETCS  Ha onc. 3.1.

conportuBiennn R3.OtBeT: [1= 0,625 A, 1>=0,5 A, [3=1,125

A; P3=0,42 Br.

ITo aByM 0€CKOHEUHO JJIMHHBIM MPSMBIM MapajuIeIbHBIM MPOBOJAM, HAXOIAIIMMCS Ha
paccrossnuu R=10,0 cm npyr ot gpyra B Bakyyme, Tekyr Toku [1=20,0 A u [=30,0 A
oluHaKoBoro HampasieHus (puc. 4.1). Omnpenenure MarHUTHYIO HUHAYKLUIO 1o B,
CO3/1aBa€MOIro TOKaMM B TOYKaX, JIeXKallUX Ha MPSIMOii,

coenuHsOMUX 00a mpoBoja, ecnu: 1) Touka C JeXKUT HA 1 R l2
paccrostuu 11=2,0 cM JieBee JIEBOro NMpoBoja; 2) Touka [ ----e —®— --e----- -e---
JISKUT Ha pacCcTOSIHUU 12=3,0 cM IIpaBee MpaBoro NpoBoja; ¢ n s G 1

3) Touka G nexxuT Ha pacctosHun r3=4,0 cM IpaBee JIeBOro Puc.4.1.

npoBoga. Oteet: Bc=0,25 mTn; Bn=0,23 mTn; Be=0.

[IpoBoadMiA TIIOCKMIA KOHTYp, MMeoUi GopMy okpyxkHocTu paauyca r = 0,05 m
MIOMEILEH B OJHOPOJHOE MAarHUTHOE IOJI€ TAK, YTO JIMHUM MArHUTHOM MHIYKLUU TIOJIS
HaIIPaBJIEHbI MEPNEHIUKYIIPHO MJIOCKOCTH KOHTypa. ComportuBieHue koHTypa R = 5
Owm. MarnuTHas uHAYKIMS MeHsieTcs no 3akoHy B = kt, rae k = 0,2 Tn/c. Onpenenure: a)
3.]1.C. MHIYKLUH, BO3HUKAIOIIYIO B 3TOM KOHTYpe; 0) CHITy HHIYKIIMOHHOTO TOKa; B) 3apsi/,
KOTOPBIH MPOTEYET M0 KOHTYPY 3a NEPBBIE 5 CEKyH u3MeHeHus nois. Orser: 1,6 mB; 0,3
MA; 1,6 MKi1.



2 cemecmp

1. B ombiTe FOHTa HCTOYHUK HCITYCKAET CBET C ATMHAMH BOJH A1=0,5 MKkM 1 A2=0,55 MKM.
Ha skpane, pacnonoxeHHOM NapajienbHO LEISIM, HA0I01at0TCs ABE IEPEKPHIBAIOLIUECS
uHTepEepeHIIMOHHBIC KapTUHBI. Kakoit HAaMMEHBIINI 10 c4eTy(He cUnTasi HeHTPAITBHOTO)
MaKCUMyM HHTEP(HEpEHIIMOHHONW KAPTHHBI OT BOJHBI A1 CTPOTO HAJIOKHUTCS Ha MUHUMYM
UHTEPPEPEHIIMOHHON KapTUHBI OT BOJHEI C A2? OTBET: MATHIN.

2. Ha MBUIbHYIO IIEHKY, HAXOAAIIYIOCS B BO3JyXe, HajgaeT Oenblii cBeT mox yriaom i=45° k
oBEpXHOCTU IUIeHKH. [Toka3arens nmpenomiieHus MbUIbHON Bosbl n=1,33. B pesynbrare
uHTepPEPEHITNH OTPAKECHHBIE JIy4H OKa3bIBAIOTCS OKPAIICHHBIMU B JKEJTHIM IBET (UIMHA
BoJHBI A=600 HM). HailTu HauMeHbIyI0 TONIKHY [IJICHKHU, IPU KOTOPOH MPOU30MIET 3TO
ycunenne. Otset: 0,133 MxMm.

3. Toueunsnii mcrounuk cBera S (A=0,50 MKM), TMIOCKas
nradparma ¢ KpyribIM oTBepcTueM paauyca r= 1,0 MM u _ e+n¥A
9KpaH paclojoKeHbl Tak, Kak OKa3aHOo Ha pucyHke 12.27 & r Q) . ~~e.

!

(a=1,00 m). OnpenenuTh paccTOSIHUE B 10 AuapparMsbl, Ipu
KOTOPOM OTBEPCTHE OTKPBIBAIO OBI JJIs1 TOUKH P Tpu 30HBI
®penens. Otset: 6=2,0 M.

4. JludppakunoHHas  pelIeTKa  OCBEIEHAa  HOpPMAaJbHO
MaAI0IM MOHOXpOMaTHYeckuM cBetom ¢ A=0,55 mxm. B
TU(GPaKIIMOHHOW KapTHHE MAaKCUMyM BTOPOTO TOPSAKa
oTknoHeH Ha yron ¢ =12,7°. Ha kakoif yron OTKIOHEH MaKCHMyM TPETHETO MopsiaKa?
Paccunraiite nmepuon AudpakIimOHHON PEIIETKH U YMCI0 Tenei Ha mupuae 1 Mm. OTBeT:
19,3%5 mxm; 200.

5. Kakymo TpyOky ¢ pactBopom caxapa (C-{) HEoOXOIMMO TIOCTaBUTb MEKIY JABYMsI
CKpEILEHHBIMH MOJIIPU3aTOPaMH, YTOObl HHTEHCUBHOCTH CBETA, BBIIIE/IIETO U3 BTOPOTO
MoJisipu3aTopa OKaszajach B 3 pa3a MEHbIIE HHTEHCUBHOCTH ECTECTBEHHOTO CBETa,
MaJIaloIIero Ha nepBbii nossipu3arop? CUuTath, YTO yAEIBHOE BpalllEeHUE pacTBOPa PABHO
6,23 rpan/(% -m), TpyOka nornomaet 15% npoxoasiiero yepes Hee CBETa, MOJIIPU3ATOPHI
npo3zpaunbl. OtBer: C-{=10 %" ™.

6. Mznydenwue c nimuHOM BOIHBI 17,8 HM paccemBaeTcst CBOOOHBIMHE JICKTPOHAMHM BEIIECTBA.
Habmonaercs usnydeHue, paccessHHoe moj yriaoMm m/3. OnpenesiuTb yroil MeExXIy
najaromuM (GoToOHOM | 3JIEKTPOHOM OTAauu. OTBET: 659,

7. VI3BecTHO, 4YTO [ABIDKYLIUECS HEPEISITUBUCTCKHE IMPOTOH M aib(a-4acTulla HMEIOT
OJIMHAKOBBIE AeOPONUIEBCKUE UTMHBI BOJIH. BO CKOJIBKO pa3 0TIMYAIOTCSA UX KHHETUYECKUE
sHeprun? OTBeT: 4.

8. B onHomepHOil OeckOHEUHO TIIyOOKOW MOTEHUHMAIbHON sMe MUpHHON [ HaxoauTcs
AJIEKTPOH B HEBO30Y)KJIEHHOM JHEPIreTUYECKOM COCTOSHUU. BBIUHCIUTH BEPOSITHOCTH

Puc. 12.27

oOHapyXeHMs JIEKTPOHA B MHTEpBaje MIMPHUHOMN A, PaBHOYIAJIEHHOM OT CTEHOK SIMBI.
Ortsert: 0,475.

9. HaiiTu uMmynabC »JEKTpOHa B aTOME€ BOJOPOJAA, €CIM MHIYKIUS MarHuTHOIO IOJIf,
CO3/IAHHOTO UM B IIEHTpe OpOUTHI U BpamieHuu, papHa 0,39 Tu. Otset: 102* kr-m/c.

10. Ilpu pacnane paamoakTUBHOro noJsioHus-210 maccoit 0,66 T B TeueHue Bpemenu t = 1 u
00pa3oBajIcs reluii, KOTOPBIA MPU HOPMABHBIX YCIOBUSX 3aHAN 00beM V = 89,5 mme,
Omnpenenure nepuoy nonypacnazaa noionus. Orser: 138 cyr.

11. B paavoakTUBHOM psALy YpaHa sSApo BHUCMYTa-212 MOXKET NpeBpaTUTbCs B SAPO
cBuHIA-208 1ByMs criocobamu (mpereprieBast o- ¥ B-pacnajbl), HAMUIIUTE BO3MOXKHBIE
peaknuu. Kaknue mpoMexyTOUHbIE s/Ipa U KaKUe YacTUIII ITPU ATOM 00pa3yrorcs?

12. Kakyio Maccy Bojibl MOkHO HarpeTh oT 0°C 110 KuIIeHHs, €CIIM MCTIONb30BaTh BCE TEILIO,
BhIeNIsONIeecss B peakiuu 3Li’(p,0), TpH MOTHOM pa3NOKEHHH MPOTOHAMH OJHOTO
rpaMma JuTus?
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Cucrema orcuera. MaTtepuanbHas Touka. TpaekTopHsl.

Pannyc-BexTop, nepeMeneHne 1 NpoIeHHbIN IyTh.

[IoHATHE CKOPOCTH U YCKOPEHUS MAaTEpUAIbHON TOUKHU.

CpenHre u MTHOBEHHBIE CKOPOCTH U YCKOPEHHUS.

JIBHIKEHHE 11O OKPYKHOCTH. YTOJI IOBOPOTA, YIJIOBAsI CKOPOCTh U YIIIOBOE YCKOPEHHE.
CBs13b YIJIOBBIX U JIMHEWHBIX BEJIUYUH.

KpuBonuueiiHoe paBwxeHue. TaHreHuuanbHOe H  HOpMaibHOE yckopeHue. IlomHoe
YCKOPEHHE.

[ToHATHE CHITBI, MacCHI M UMITYJIbCA.

[IpuHIHN cyneprno3uuy JeUCTBYIOIMUX Ha TEJNO CUJL.

OcHOBHBIE 3aKOHBI TMHAMHUKHU MOCTYNATEIbHOTO IBUKECHHUSL.

MOMEHT UMITyJIbCa U MOMEHT CHJIBI OTHOCUTEIIBHO TOYKH.

MowmenT nnepunn TBepAoro tena. Teopema IlteitHepa.

OcCHOBHOE ypaBHEHHE TMHAMHUKHU BPaIaTEIbHOTO JIBHKECHMUS.

AHanorus XapakTepuCTUK U YPaBHEHUM MOCTYNATEIbHOTO U BPAIIATEIbHOTO IBHKEHHSL.
KoHcepBaTuBHbBIE U TMcCUNIaTUBHBIE CUITBL. Pab0Ta KOHCEPBATUBHBIX U TUCCUIIATUBHBIX CHUIL.
CBs13b MEX1y CWIION Y IOTEHIIUAIBHON SHEPTHUEH.

Konnokeuym 2. 3akonwst coxpanenusn. Mexanuueckue Koiebanusn u 60JHbl
3aMKHYyTas cucTeMa. 3aKOH COXPaHEHUS UMITYJIbCa CUCTEMBI Tell.
3aKOH COXpaHEHUSI MOMEHTA UMITYJIbCa CUCTEMBI Tell.
Pa6ora u wmomHocth. KuHeTnueckas 53Heprus MOCTYNATEIbLHOTO U BpallaTeIbHOTO
JIBUKCHUSI.
[TorenumanbHas 3HEPTUs. 3aKOH COXPAHEHUS MOJHOW MEXaHUYECKON SHEPIrUu.
YpaBHEeHHE TapMOHHYECKUX KOJICOAaHUH U €T0 peIlIeHNe.
XapakTepuCTUKH KoJIeOaHM (aMILTUTY1a, YacTOTa, HadalbHas daza).
MareMatnueckuii ¥ GU3HIECKUN MasSTHUKH.
CrnosxeHre rapMOHUYECKUX KOoJeOaHUM OJTHOTO HarnpaBieHus. buenus
CrnoxxeHue neprneHauKyIIpHbIX Kojebanuii. durypsl Jluccaxy.
YpaBHeHHE 3aTyXalUX KOJIEOAHUN U €ro perieHue.
XapakTepuCTUKU 3aTyXallluxX KojebaHui (Bpemsl penakcaluu, Jorapupmuueckui
JEKPEMEHT, TOOPOTHOCTB).
DHeprus rapMOHUYECKHUX KOJIeOaHMil.
Brinyxaennsie konebanus. Pesonanc.
[Tonepeunsie ¥ MPOIOIbHBIE BOJTHBI. XapaKTePUCTUKH OeryIei ynpyroi BOJHBI.
CKOpoCTh pacnpocTpaHEHHS YIPYTUX BOJH
Knaccudukanus BoiH no ¢gopme BOJTHOBOW MOBEPXHOCTH.
BosHOBOE ypaBHEHHE U €r0 pelIeHUE.
Hanosxenue ynpyrux BosiH. CTosidas BOJHA U €€ 0COOEHHOCTH.

Konnokeuym 3. Hoeanvnwiii 2a3. Ilepeoe nauano mepmoounamuru

Mozenb uaearbHOro raza.

IapameTpsl cOCTOSTHUSL.

JaBnenue u Temneparypa ¢ Touku 3pennst MKT.
OcHoBHoe ypaBHeHre MKT

YpaBHEHNE COCTOSIHUS MICATBHOIO asa.

3axoH boiina-Mapuotra.

3axoH [ eit-JTroccaka.

3axoH Hlaprs.

3akoH ABOraspo.



10. 3axoHn JlansToHA.
11. Ywucrnio cremneHeit CBOOO I MOJIEKYIIbL.
12. BHyTpeHHSSI SHEPrHsl.
13. Teopema 0 paBHOpACTIPENIEIICHUH SHEPTHH T10 CTEIEHSIM CBOOOIbL.
14. Pabotaraza.
15. TlepBoe HauasI0 TEPMOMHAMUKH.
16. TermoemKoCTh (yIebHas, MOJISIPHAs).
17. TlepBoe Hayasno TEPMOMHAMUKH B IIPUMEHEHNH K M30TEPMITYECKOMY TIPOLIECCY.
18. TlepBoe HaYaNIO TEPMOIMHAMIKH B IPUMEHEHHH K H300apHOMY TIPOIIECCY.
19. TlepBoe HaYasO TEPMOAMHAMUKH B IIPIMEHEHUH K H30XOPHOMY ITPOLIECCY.
20. Anmabarmdeckuii poriece. Ypasraenue [ Tyaccona.
21. TlomiTporHbIiA Tporiecc.
Konnokeuym 4. Cmamucmuueckan ¢uzuka. Bmopoe nauano mepmoounamuku.
Oumponus
1. TloHsATue BEpPOSATHOCTU U CPEAHEN BETUUHHBI.
2. OyHKOUs pacnpeneneHus CIyqaifHOW BETMYMHBI, €€ CMBICII, YCIIOBHE HOPMHUPOBKH.
3. Pacnpenenenue MOJIEKYJ IO MPOCKITUSAM CKOPOCTEH.
4. PacnpeneneHue MOJIEKYI IO MOTYJIIO CKOPOCTH.
5. Haubonee BeposTHASI CKOPOCTH U €€ CMBICTL.
6. CpemHsis CKOPOCTh U €€ CMBICIL.
7. CpenHekBaJpaTHYHAsI CKOPOCTh M €€ CMBICIT.
8. Pacnpenenenne bonpmana.
9. bapomerpuueckas hopmyia.
10. CraTtucTuueckuii BeC MaKpOCOCTOSHHUS.
11. O6parumbie 1 HEOOPATUMBIE TIPOIIECCHI.
12. Bropoe Hauasno tepmoaunHamuku. @opmymupoBku Knay3uyca u KenpBuna.
13. DHTpomHs cUCTEMBI U €€ cBolicTBa. Teopema HepHcera.
14. VI3meHeHue SHTPOIUHU B TEIIOBBIX MPOIIECCaXx.
15. Huknuueckwnii mporecc. KoadduumueHT moae3Horo AeiMCTBUS TEIUIOBOM MaIIMHbBI
16. Iuxn Kapno. Teopema Kapno.
17. Cratuctuyeckuit cmbicia suTponuu. @opmyna bonbimana.
Konnokeuym 5. Inekmpocmamuxa. llocmoannwlit mok
1. DnexTprdeckuii 3apsi.
2. DNeKTpOCTaTUYeCKOE TOJIE.
3. 3axon Kyrona.
4. HanpsbkeHHOCTB 3MIEKTPOCTaTUYECKOTO TIOJIS.
5. IlpuHimn cynepro3uimm JUisi HampshKEHHOCTH ANIEKTPOCTATHIECKHX MOJIEH.
6. Teopema ['aycca 11t AMEKTPOCTATUYECKOTO TOJISL.
7. TloTeHiman 3NMEKTPOCTATHIECKOTO TIOJIS.
8. IlpuHimn cynepro3uimu [yisi MOTEeHIaA.
9. Pabota o nepeMereHuo 3apsiia B AEKTPOCTATHYECKOM MOJIE.
10. CBs3b M&X Ty HANPSKEHHOCTBEO Y IOTEHLMATIOM.
11. DOnexTpoeMKOCTh YeIMHEHHOTO POBOTHHKA.
12. KonpeHcarop.
13. DnexTpoeMKOCTb IIOCKOT0, ChepUUecKOoro 1 LIHITHHIPUYECKOTO KOHICHCATOPA.
14. CoemviHEeHHE KOHJICHCATOPOB.
15. Dueprust 3apsHKEHHOTO KOHJIEHCATOpa.
16. Dnexrpudeckuii Tok. Crita Toka.
17. 3akon Oma B MHTETpabHOM (hopMme.
18. DnexTprueckoe HaNPsHKEHHUE.
19. ConpoTuBnieHye MPOBOTHUKA.
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CoemHeHe COPOTHUBIICHHI.

[TnotHOCTH TOKA. 3aKkoH OMa B muddepeHImatsHOM GopMme.
Croponnue cuiibL. D]1C.

3axoH OMa JUIsl HEOJJHOPO/THOTO YJacTKa LIEMH.

Ipasuna Kupxroda my1s pacdera pa3BeTBIICHHBIX LICTICH.

Pabota 1 MOIITHOCTB 2MeKTprUecKoro Toka. 3akoH Jhxoyms-JleHta.

Konnokeuym 6. Macnummnoe none. Illepemennsiii mox

HcTtouyHnkr MarHuTHOTO TIOJIA.

Nunykuust MarHuTHOTO 10J1s. EnquHUIIBI n13MepeHusl.
HamnpsbkeHHOCTh MarHUTHOTO TOJIA. EAMHUIBI M3MEpeHusl.
CusioBble JIMHUY MAarHUTHOTO TIOJIST (JIMHUW MAarHUTHOM MH]TYKITUN).
3akoH-buo-Cagapa.

[IpuHUUNI Cyneprno3uIiuu MarHuTHOTO TOJISI.

[ToTok BekTOpa MHIYKIIUU MarHUTHOTO TIOJISI.

Teopema ['aycca ajist MAarHUTHOTO MOJISL.

Hupkysnsiiust BEKTOpa WHIYKIIUA MarHUTHOTO TIOJIS.

Teopema o TUPKYIALMHA BEKTOPA HHAYKIIMA MAarHUTHOTO TTOJIS.
Cuna Jlopenua. [IpaBumno onpeneneHus ee HalpaBJICHUS.

Cuna Amrnepa. [IpaBusio onpeneneHus ee HalpaBJICHUS.
MarnauTHO€ 10Jie B BellecTBe. HamMarHM4eHHOCTb.

MarnuTHas MPOHUIIAEMOCTH BEIIECTBA.

3akoH anekTpoMarauTHOM nHaykunu dapanes. Ilpasuno Jlenna.
SIBrieHNE CAaMOMHIYKIINH.

NHAYKTUBHOCT.

MaruuTtHas SHeprusi KOHTypa ¢ TOKOM. DHEPrusi MAarHUTHOTO TIOJISL.
[TepemeHHBIN TOK.

PeakTuBHOE conpoTuBieHNEe (MHIYKTUBHOE M €MKOCTHOE).
Nmnenanc (1motHOE COMPOTUBIICHHUE).

JleiicTByrolMe 3HaYEHNUS TOKA U HAMIPSHKEHMUSL.

Mo1HOCTb, BbIAETsIEMAas B LIEMH IEPEMEHHOTO TOKA.

Tox cmemenust. [ITOTHOCTH TOKA CMEIIEHHUS.

VYpaBHeHus: MakcBesia B MHTErpalibHON (opme.

VYpaBuenust Makcsemna B auddepeHImaibsHoi Gpopme.
DNeKTpOMarHUTHbIE BOJHBL. YpaBHEeHUs MakcBesuia /Ui 3JIeKTPOMarHUTHBIX BOJIH.
CKopocTh pacnpoCTpaHEHUS SJIEKTPOMArHUTHBIX BOJIH.

DHeprus MeKTPOMArHuTHON BOJIHBI.

Bekrop IloitnTrHTA.

NMIynbc 1eKTpOMarHuTHOM BOJIHBI.

JlaBiieHHe AIIEKTPOMArHUTHOW BOJIHBIL.

Konnokeuym 7. Bonnoeaa onmuka

KpuBast OTHOCUTENIBHOM CHEKTPalIbHOM YyBCTBUTEIBHOCTH (KpHBas BUJIHOCTH). Jmnama3oH
ONTUYECKOTO JEKTPOMArHUTHOTO U3TydeHHs (B HaHOMeTpax u B [').

AOGcomoTHBIN NoKa3arenb npeaoMiaeHus. OnTudeckasi INOTHOCTh CPEJIbl.

UYT0 Ha3bIBAETCSI HHTEHCUBHOCTHIO BOJIHBI?

3aKkoHbI reomeTpudeckoi onTuku. [Ipuanmn depma.

UTto Ha3bIBaeTCsl KOTEPEHTHOCTHIO? [[JIMHA 1 IIMPUHA KOTEPEHTHOCTH.

Yro takoe untepdepenius BoaH? OCHOBHOW NPUHIUIT HHTEPHEPEHIIMOHHBIX CXEM.
YcnoBus HaOIIOJEHUS MAKCUMYMOB M1 MUHUMYMOB TIPH UHTEP(EPEHLIUH OT ABYX TOUEUHBIX
HCTOYHHUKOB.

Mertoapl HabmogeHust uHrepdepenuuu: meron Oura, Ounpusma @penens, Ouzepkaia
®penens, Oununza buite, 3epkano Jlnoiina.
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YcnoBust HAOMIOACHNS MAKCUMYMOB U MUHUMYMOB TIPH HHTEP(EPEHIINHN B TOHKUX IJICHKAX.
[Tonocsl paBHOrO HaKIIOHA U ITOJIOCH! paBHOM TommKHbL. Konbia HeroToHa.

Uro naspiBaetcsa audpaxmueii BonH? [Ipuauun [roiirenca.

[Ipunuun Ntoiirenca-®penens. 3ous Openens.

Hudpaxiys @penenst Ha KPYrioM OTBEPCTUH U JHCKE.

Hudpaxus Opayarodepa Ha menn U AMHpPaKIMOHHON pelieTKe.

JudpaxiponHas penerka 1 ee ClieKTpaIbHbIE XapaKTePUCTUKH (IUCIIEPCHs U pa3peIaromas
CTIIOCOOHOCTB).

CaetoBoil BekTop. Uem oTiIMuaeTcsi ECTECTBEHHBIN CBET OT MOJIIPU30BAHHOIO?

Uro Takoe nossipuzanus cBera? Buabl nonaspusanuu cBera.

Uro Takoe NoJaspu3aTop, €ro ONTUYECKAs OCh, IJIOCKOCTH MpoIryckas noJspusaropa? Kakosa
MHTEHCUBHOCTh CBETA BBIIIEANIETO M3 IMOJIAPU3aTOpa IO CPAaBHEHHUIO C MHTEHCUBHOCTBIO
MaJar0IEero Ha HEro €CTECTBEHHOIO cBeTa?

YacTtuyHO nosisipu30BaHHbIN cBeT. CTeNeHb MOJIIpU3aluU CBETA.

Uto Ttakoe ananuzarop? 3akoH Maritoca.

[Tonsipuzanus cBeTa Ipy OTPAKEHUU U MIPEJIIOMIICHUN Ha TPAHUIIE ABYX AUAJIEKTPUKOB. 3aKOH
bprocrepa.

JIBoiiHoe myuenpenomiienne. OOBIKHOBEHHBIN M HEOOBIKHOBEHHBIN JTydH. [10JI0KUTENBHBIN
Y OTPULIATENIBHBINA KPUCTAJLIBI.

[Tonspuzannonnsie npusmsl. [Ipuzma Huxoss.

Bpamenne miockocty nossipu3anuy. Yroj MOBOPOTa IIOCKOCTH MOJIIPU3ALMHM YHCTHIMU
ONTHUYECKH aKTHUBHBIMM CPEJJaMHU U PACTBOPAMH ONTHYECKU AaKTHUBHBIX BELIECTB.

Konnoxeuym 8. Keanmosasn onmuka

TemoBoe wW3NTydyeHHME W €r0 OCHOBHBIE XapaKTEPUCTUKH (dHEpreTHYeckas CBETUMOCTb,
CHEKTpaibHas TUIOTHOCTh SHEPreTHUECKON CBETUMOCTH, MOTJIONIaTeNIbHAs CIOCOOHOCTH).
Uto Ha3zwiBaeTcss abCoOMOTHO 4epHBIM TeloM (AUYT), cepbiM TenoM, aOCOJIOTHO OebIM
tenoM? Monens AUT.

3akon Kupxroda mist TeTIoBOro u3rydeHus.

3akon Credana-bosbimana. I'paHuIBl €ro0 MPUMEHUMOCTH.

3akoH cMmenieHus Buna.

®dopmyna Penes-/xunca u monstue o6 yaprpaduoaeToBoi KaTacTpode.

l'unoresa u popmyna [lnanka. Ces3b hopmynsl [Inanka ¢ 3akOHaMU TEIJIOBOTO U3ITy4EHUSI.
Urto takoe Gotord ekt (BHEITHUI, BHYTPEHHUHN, BEHTUIIBHBIH )?

Bonbsramnepnas xapaktepuctuka (GOoTO3JIEMEHTA.

3akonbl BHemHero GoTtoaddexra (3akonsl CTONETOBA).

I'unoTe3a DitHITelHA U er0 ypaBHEeHHE A7 BHelHero GoTtoaddexra. Kak ¢ moMoIipio 3Toro
ypaBHEHUS 00BACHAIOTCS 3aKOHBI GoTodIPdeKTa?

Urto Takoe MHOToGoTOHHBIN (hoTorddexT? Kak 3amuchiBaeTcsl ypaBHeHHE DUHIITEHHA IS
atoro ¢potoddpdekra?

DHeprus, macca, UMIyasc ¢poToHa. J[aBIeHne cBeTa C TOYKU 3PEHHsI KBAHTOBOW ONTHKH.
D¢ddext Komnrona u ero teopus.

KopnyckynsipHo-BomHOBass JTBOMCTBEHHOCTh CBeTa (SBICHHS, MPHUBOJAIINE K TaKOMY
MIPEJICTaBICHHIO, U (POPMYIIBI, CBSA3BIBAIOIINE KOPITYCKYISPHBIE 1 BOJIHOBBIE XapaKTePUCTUKU
CBETa)

Konnokeuym 9. Teopua bopa. Inemenmot K6aHMOB0U MEXAHUKU
CnexTpanbHble cepun aToma Bojiopoaa. OboOmenHas Gpopmyna bansmepa.
Monenu aromoB Tomcona u Pesepdopaa. Dxcnepument Pesepdopaa no paccesHuto anbha
YacTHUI] TOHKOU (DOJIBToOii.
Mogens aroma bopa. Ilocrynarsr bopa.
CrexTp BOAOPOI0OTNIOA00OHBIX aTOMOB COTJIACHO Teopuu bopa.
OmneiT @panka u ['epua.



13.
14.
15.
16.
17.

10.

11.

12.

13.

Henocrarku teopuun bopa.

I'nnoresa e bpoins u ee 3KCriepuMEHTaIbHbIE IOATBEPKICHHUS.

CooTHouienus Heonpeaenennocrei ['eitzendepra.

BonnoBas gyskius u ee cMpica. CBOHCTBa BOJIHOBOW (DyHKIIWH.

BpemennOe u cranmonapnoe ypasuenue LIpénunrepa.

[Ipumenenue ypaBHenus Llpénunrepa k 0JHOMEPHOMY JIBHKEHHIO CBOOOTHOM YaCTUIIBI.

. Yactuiia B OJTHOMEPHOUM TPSIMOYrOJILHON TMOTCHIIMAIBHON SIME C OCCKOHEYHO BBICOKUMU

CTCHKaMH.

[MoTenmmaneHbii 6apbep. TyHHETBHBIN dd(dekT. HandapsepHoe oTpaxkeHue.
VpaBuenue HIpéaunrepa Ayt atoma BOJOPO/IA U €r0 PELICHHUE.

Cnus snexkrpona. Onsit Lltepna u [Nepnaxa.

KsanroBsle uncna. [Ipunnun [aynu. Pacnipenenenue 3nekTpoHOB 110 000JI09KaM
[TpaBuna ot6opa. Cxema nmepexo10B FIAEKTPOHA B aTOME C YUE€TOM IMIPaBMII 0TOOpA.

Konnokeuym 10. Hoepuasa gpuzuka

Kaxue vactuibl BXOJST B cocTaB safpa atoma? [lepeuncnure XapakTepUCTHUKUA TUX YACTHIL.
Kak M0XHO BBIYHCIUTH pa3mep siapa’?

Kak cuMBosMueckn 3amuchIiBaeTCs sIPO aTOMa KaKOro-JM00 XUMHYECKoro anieMmenTa? Uto
Ha3BbIBAETCSl MACCOBBIM M 3apsiioBbIM 4yuciiamu? Kakue siapa Ha3bIBalOTCS H30TOIAMH,
n3o0apamu, H30TOHAMU?

Kakne cunbsl ynepxuBaroT HykJIOHbI B sape? Ilepeunciute ux cBoucTBa. Onumure
KBAaHTOBBIN MEXaHM3M B3aUMOJICUCTBUS HYKJIOHOB B SifIpe.

Kanenpnast u oGosoueunas mozenu sjpa. llepeunciure ux ocodeHHOCTH. OOBACHHUTE
MOHATHS «MarMyeckue 4uciiay U «Marudeckue siapay.

Uro Takoe AedeKT macchl, SHEPTHsl CBSI3U U ylenbHas sHeprus cBs3u? Kakas BennumHa
XapaKkTepU3yeT yCTOMYMBOCTD siiep? 3aBUCUMOCTh YACIbHOW SHEPIUU CBSI3U OT MAacCOBOTO
qucha.

Uto Ha3pIBaeTCS paAMOAKTUBHOCTHIO? ECTECTBEHHass M1 MCKYCCTBEHHAs PagMOAKTUBHOCTbH?
3aKOH paIMOaKTUBHOTO pacraga. AKTUBHOCTh PaJHOAKTUBHOIO BEIIECTBA.

Anbda-pacnag. Kakum sdpdexrom oObsicHseTCs BhUIET anbda-uactuibl U3 sapa? [IpaBuiia
CMelleHus. 3aKOHbI COXpaHeHUs Ipu pacnaje. Uto Takoe mpober anbda-yacTuibl?
bera-pacnan, ero Buabl. Kakue nporieccsl mpoucxoasT B siape npu 6era-pacnaae? [Ipasuna
CMellleHHs. 3aKOHbI COXpaHEHUS TPU pacraje.

INamma-uznyuenue, ero cpoiicta. KakoB MexaHu3M UCIyCKaHUsI raMMa-KBAaHTOB SAPOM (Ha
OCHOBAaHMHU Kakoil mojenu sapa)? Kakum sBiseTcss ramma-criekTp paJuoakTUBHOIO
AJIEMEHTA — CIJIOIIHBIM WJIM JTUHEHYaThIM — U oYeMy?

3aKOH TOTJIOUICHUS] raMMa-u3IydeHus BeriecTBoM. ONUIIKUTE MpOIecChl B3aUMOAECHCTBUS
raMma-m3JydeHus ¢ BemlecTBOM: (oTodPQeKT, KOMITOHOBCKOE paccessHue, oOpa3oBaHHE
ANIEKTPOHHO-TIO3UTPOHHBIX Map, siAepHbINA (HOTOADDEKT.

Uto Takoe saepHas peakuus? YpaBHEHUE SACPHOM peakuu. DHEPreTUYeCKHil BBIXOJ
SIEPHON peakIy. 3aKOHbI COXPAHEHUS MPU SACPHBIX PEAKIIHSIX.

Urto takoe nenHas peakuus aeneHus? [IpuBeaure nmpumep. [IpuHImme paboTsl SAEpHOTO
peaxkTopa u aTOMHOM OOMOBI.

TepmosinepHas peakuus. OCHOBHBIE MyTH CHUHTE3a sJIEp BoJopoaa B siapa renud. [TpuHmmn
paboThI TEPMOSIEPHOTO PEAKTOPa U BOAOPOTHONM OOMOBI.

IIpumepHbIe BaApHAHTBHI KOHTPOABHBIX padoT (KP)
KP Nel «Mexanuxa»

1. [IpsiMonuHeitHOe ABIKEHNE MaTepUaIbHOM TOUKH ONHUCHIBAETCS yPABHEHUEM X = 3

- 4t + 263 (m). YeMy paBHa CpejHSs CKOPOCTh JBUKEHMS TOUYKM OT HAYaJbHOIO MOMEHTA JIO
MOMEHTa BpeMeHu t =3 ¢?

2. CTep)KeHL maccor 1 xr u JJIMHOM 1 M MoOXeT BpamaTtbCd OTHOCHUTCIBHO CBOCTO



neHrpa. B kpait crepxus nmomagaer myns maccoi 10 r, aBmkymasics co ckopocteio 100 m/c
NEPIEHIUKYIIIPHO CTEP)KHIO, U 3acTpeBacT B HeM. UeMy paBeH CyMMapHbIi MOMEHT UMITyJbca
CTEPHS U I1yJIM OTHOCUTENIBHO OCU BpallEHUs Cpazy ke mociie yaapa?

3. Toukuii 006pyd paamycom R = 50 cm moxaBemieH Ha BOUTHIN B CTEHY I'BO3Ab U
KoJIeOJIeTCSl B IUIOCKOCTH, MapaiiensHol ctene. Ompenenuts nepuoja 7 ManbIX 3aTyXaroluX
Konebanmii 06pyua, ecnu kodddunuent 3atyxanus f = 0,9 ¢,

4. [MpearnonoxkumM, 4To Mbl MOXKEM H3MEPHTh JJIMHY CTep)KHs ¢ TouHOCThIO Al=0,1
MKM. [Ipu Kakoi OTHOCHTEIBHON CKOPOCTH JIBYX HHEPIHMAIBHBIX CHCTEM OTCYETa MOXKHO OBLIO
Obl 0OHAPYKUTH PEIIATHBUCTCKOE COKpAILCHHUE JUTMHBI CTePXKHsI, COOCcTBeHHas [uinHa lg koToporo
paBHa 1 m?

KP No2 «MonexkynapHnas ¢huzuxa u mepmooOuHamuray

1. B cocyne ¢ noaBMKHBIM ITOPIIHEM HAXOAMUTCS YIIIEKUCIBIN ra3. ['a3 cxanu
annabaTHYecKy, yMEHBIINB ero 00beM B 2 paza. Bo CKOJBKO pa3 yBeIHMUMIOCH JIaBJICHNE
rasa.

2. Pa3HoCTh ynenpHBIX TEII0eMKOCTeN (Cp - Cv) HEKOTOPOTO JIBYXaTOMHOTO

raza paBHa 260 Jx/(xr-K). Haiitu monsipHyto Maccy M ra3a u €ro yJielbHbIE
TEIUIOEMKOCTH Cy H Cp.

3. 4 Moyl WIEanpbHOTO OJHOATOMHOIO Ta3a HW30XOPUYECKH OXJIQWIIH,
YMEHBIIIMB JaBJIeHUE B 2 pa3a. 3aTeM ra3 m300apuyecKd Harpeid JI0 MepBOHAYATHHOU
temneparypsl. Hapucyiite rpaduk npouecca. Haiinure n3meHeHHe >HTPOINUHU 3a BECh

mporiecc.

4, B pesynpraTre kpyrooro mporecca raz cosepiimi padory A=1 Jx u
nepeaan OXJaauTeNro KoarndecTBo TertoTel Q2=4,2 JIx. Onpenenuts Tepmudeckuii KI1J]
1 UK.

KP Ne3 «DOnekmpuuecmeo u macnemusm»

1. [Io OeckoHEYHO [IMHHOMY TMPSMOMY IMPOBOJIY TEYET MOCTOSHHBIN
anekTpuaeckuit Tok | =100 A. Ha paccTostHuu = 1 M OT HEro pacrnoJiokeHa pamKa B BUJIE
KBaJipaTa co ctopoHoit a = 0,1 M, KOTOpas JISKUT B OJJHOHM IJIOCKOCTH C TPOBOAOM. UeMy
paBeH NOTOK MarHUTHOM MHIYKIIMH Yepe3 3Ty paMKy?

2. [Ipu yBenuueHnuu B 2 pasa CHIbI TOKA B KaTYIIKE, €€ SHEPTUs BO3pOCIia Ha
AE = 6 JI>x. HaiiTu HauanpHOE 3HAYEHUE SHEPTUU KaTYIIKH.
3. Nmeercst OeckoHEYHO ANMUHHAS MpsSMas HUTh, 3apsHKEHHAss pAaBHOMEPHO C

nuHeitHoU IoTHOCTHIO T = 0,2 MkKui/M. OnpenenuTs pa3HOCTh MOTEHIIHAIOB ABYX TOUYEK
TIOJIs, yJJAJIGHHBIX OT HUTU HAa M1 =3 cM U I = 6 cM.

4, Yactuna c 3apsaom ( = 1 uKn, mpomrenmias ycKOpsIOIIyI0 pa3HOCTb
noteHuuanoB U = 200 kB, aBmwkeTcs B 0OAHOPOJHOM MAarHMTHOM IOJI€ 1O OKPY:KHOCTH
paauycom R = 1 mm. Haiitu cuny F, neficTByromyro Ha 4acTUILy CO CTOPOHBI MArHUTHOTO
oJIA.

KP Ne4 «Boanosas onmuxay

1. Ha mytn cBeToBO# BOJIHBI, MAYLIEH B BO3/YyXE, MOCTAaBWIH CTEKJISTHHYIO
IUIACTHHKY ToiumHoW h=1 MMm. Ha CKkOIbKO M3MEHHTCS ONTHYECKas UIMHA MYTH, €CIU
BOJIHA MaJIaeT Ha MJIACTUHKY HOPMAJIBHO.

2. Ha ycranoBke st HaOmoneHust koiyer; HproToHa OBIT M3MEpEeH B
OTPaXEHHOM CBETE PaJnyc TpeThero TeMHoro koibia (k=3). Koraa mpoctpaHcTBO Mexay
IJI0CKONAapaJIebHOM IJIACTUHON M JIMH30M 3alOJHWIN KUAKOCTBIO, TO TOT )K€ pajnycC
CTaJl0O MMETh KOJBIIO C HOMEpPOM, Ha eauHHIy OojbmuM. Omnpenenuts MOKazaTesb
MIPETIOMIIEHHUS 71 JKUIKOCTH.

3. Omnpenenutsb yriaoByto aucnepcuio Do nudpakimoHHON peIeTKy Uil yria



madpakun @==30° u mmHel BoaHbl A=600 HM. OTBeT BhIpa3uTh B eaununax CU u B
MUHYTax Ha HAHOMETP.

4. [Tnactunky KBapia ToimuHOW d1=2 MM, BBIPE3aHHYIO MEPICHANKYISPHO
ONTUYECKON OCH, NOMECTWIM MEXKAY NapajuleIbHBIMU HUKOJSIMHU, B PE3YJIbTAaTE YETO
IUIOCKOCTh TOJISIPU3AlMK CBETA TOBEPHYJIAch HA yroi ¢ =53°. OnpeaenuTs ToImuHy o2
IJJACTUHKH, IIPM KOTOPOM JAaHHBIM MOHOXPOMATHYECKHHM CBET HE IPOXOAUT Yepe3
aHaJIN3aTop.

KP Ne5 «Keanmosas onmuxay

1. Omnpenenuth TemriepaTypy 7, TIpuU KOTOPOW JHEpreTHyYecKas CBETUMOCTH Re
yepHOro Tena pasHa 10 kBr/M? .

2. MaxkcumanbHasi CKOpOCTb Vmax (POTOJIEKTPOHOB, BEUIETAIOLIUX U3 METaJLIa
pu 00syueHuu ero y-goronamu, pasHa 291 Mwm/c. OnpenenuTs 3Hepruto € y-GOTOHOB.

3. PentrenoBckoe M3nmydeHue UIMHOW BOJNHBI A =55,8 TM paccenBaeTcs TUIMTKON
rpadura (koMnToH-3¢dekT). OnpenenuTs JJIMHY BOJIHBI A’ CBeTa, pacCcestHHOro moj| yriaom 6=60°
K HaIlpaBJICHUIO MaJIAI0IIETo ITyYKa CBETa.

4. OnpenenuTs TMOBEPXHOCTHYIO IUIOTHOCTH | TOTOKa DHEpPruMm H3NIydeHwus,
Ma/IAI0IIEr0 Ha 3ePKAIbHYIO ITOBEPXHOCTh, €CIIM CBETOBOE JaBJICHHE p IMPH MEPIEHINKYIIPHOM
mageHuu Jryaei paBao 10 mklla.

KP Ne6 «Teopust bopa. Dnemenmol KBAHMOBOU MEXAHUKUY

1. Ha ocHoBe Teopun atoma bopa BBIMHMCIUTE paguychl 2 U I3 BTOPOH U TPEThEU
OpOHT B aTOME BOAOPOIA.

2. OnpenenuTs JTHHY BOTHBI 1e Bpoiiis A XapaKTepu3yIolyto BOJTHOBBIE CBOWCTBA
AJIEKTPOHA, €CITH ero ckopocTh V =1 Mwm/c. Caenarth Takoil e MOoACYeT IS POTOHA.

3. Hcnons3yst coOTHOIIEHWE HEONPEAETeHHOCTeH Ui KOOPAWHATH M HMMITYJIbCa
HaWTH BBIPAXEHHE, TIO3BOJIAIONIEE OIEHUTh MUHUMAIBHYIO KHHETUYECKYIO YHEPTUIO JJIEKTPOHA,
HaXOJAIIEroCs B OTHOMEPHON OECKOHEYHO TITyOOKOH TTOTCHITNAEHOM sIME IMTUPUHON L.

4, YacTriia B MOTCHIIMATBHOM SIMUKE IMHPHUHONW | HAXOAUTCS B BO30YKICHHOM
coctostarm (N = 2). Onpenennts, B Kakux Toukax uHTEpBaia (0 < X < |) IIIOTHOCTH BEPOATHOCTH
[w2(X)]? HaXOKIeHNs YaCTHIIB MAKCHMATBHA 1 MHHAMAJIBHA.

KP Ne7 «Aoepuas gpusurar

1. Kaxkosa BepositHocTh W TOTO, 9TO JaHHBINM aTOM B U30TOITE paJIMOAKTHBHOTO Homa
1314 pacmamaercs B TedeHue OnrKaimieil ceKyH b1 ?

2. OmnpenenuTs MacCy Ma HEUTPAIBHOIO aTOMa, €CIIU SAPO ATOTO aTOMa COCTOMUT U3
TpeX MPOTOHOB U IBYX HEUTPOHOB U dHEPrus cBssu Eg siapa paBHa 26,3 MaB.

3. Snpa-m3o6apsr H® n He® cocroaT M3 0IMHAKOBOTO YMCIAa YacTHIl (HyKJIOHOB).
OnuHaKoBHI M Yy HUX 3Hepruu cBs3u? Kakoe u3 atux sgep Oonee ycToddnBo?

4. Onpenenuts 3Hepruro peakiuu 'Li+p—2°He, eciu sHeprum cBasu Ha omuH

HyKJIOH B siapax 'Li u “He pasnbt 5,60 u 7,06 MaB.



IIpunoxenue 2

7 OueHo4HbIe cpeAcTBa sl IPOBeIeHUs] IPOMEKYTOUYHOM aTTecTAlNU

a) HﬂaHpreMble Pe3yJdbTaThbl Oﬁy‘leﬂlflﬂ H OIICHOYHBIC CPEeACTBA IJIA IPOBECACHUSA l'[pOMC)KyTO‘-IHOﬁ aTreCcranum:

CrpyKTypHBIi
JIEMEHT

KOMIICTCHIIUHN

[Tnanupyembie pe3ybTaThl 00YUCHHS

OneHouHbIE CpeICTBA

OIIK-3 CniocobeH puMeHSITh COOTBETCTBYIONIHH (PU3MKO-MaTeMaTHUECKUI armapaT, METO bl aHAJTU3a ¥ MOJISIMPOBAHUS, TEOPETHUECKOTO U
HKCIEPUMEHTAJILHOTO UCCIIeI0BaHUS IPU pellieHnH NpodecCHOHaIbHBIX 3a7a4

OIlK-3.1 Ucnons3yer METO/IBI aHaim3a u
MOJCIUPOBAHUSA npu pPEeIICHUHA
po(hecCHOHABHBIX 3a/1a4, MOJICIIMPOBAHIH
Y TIPOCKTHPOBAHUH SHEPTOCUCTEM

OIIK-3.2 CrocoOeH MPUMEHSTh COOTBETCTBYIOIIUNA

¢bu3uKo-MaTeMaTUUECKU  ammapaT  [pu
TEOPETUYECKOM M IKCIEPUMEHTAIbHOM
UCCIIeIOBAaHUU B pelieHun 3a1ad
sHeprocOepeKeHus

Hepeueub meopemudecCKux 60npoco6 K IK3ameny:

1.

w N

S

©

10.
11.

12.

13.
14.

Marepuanbaas Touka. Cucrema otcdera. Tpaexkropws, UIMHA IIyTH,
nepemenieHus. CKopocTb.

YCKOpEHHE U €ro COCTaBIAIONINE. YITIOBas CKOPOCTh U YITIOBOE YCKOPEHHE.
3akonbl HproTOHA. 3aK0H coxpaHeHus: umnynbca. LlenTp macc.

MomeHT wuHepuuu. MOMEHT Cuibl. YpaBHEHHE [JIWMHAMUKH BpallaTeIbHOTO
JBUKECHHSI TBEPAOTO Tejla. MOMEHT UMITYIbCa U 3aKOH €r0 COXPaHCHHS.

Oueprus, paboTa, MOIHOCTh. KuHeTHYeckas u OTeHLUalbHask SHEPI UL

3aKoH coXpaHEeHMs SHepruu. KnHeTtndeckas sHEprus BpallleHuUs.

['apMoHMYeckre KoseOaHus U MX XapaKTepUCTUKU. ['apMOHMYECKUH OCLMILIATOP.
[TpyxuHHBIH, Qu3nyecKuil 1 MaTeMaTH4eCKUN MasTHUKU.

3aTyxarolre U BbIHYX/IEHHbIE KOJIeOaHuU .

BonnoBsie npoueccel. IIpoonabHble M HONEpeyHble BOJIHBL. YpaBHEHHE Oeryien
BOJIHBL. BOIHOBOE ypaBHEHHE. 3BYKOBbBIE BOJIHBI.

[TapameTprl COCTOSAHUSA TEPMOAMHAMUYECKON CUCTEMBL. 3aKOHBI NICAJIBHOTO rasa.
VYpaBuenne Menneneesa-Knaneiipona. OchHoBHoe ypaBHenue MKT. 3axon
Makxcsemia 0 pacpeAeIeHuN MOJIEKYII HACAIBHOTO ra3a 110 CKOPOCTAM.
Pacnipenenenne bonbumana. CpenHee 4HMCIIO CTOJIKHOBEHHMH M CpelHsAsA AJMHA
cBOOOIHOTO Mpobera. SIBIeHus nepeHoca.

UYucno creneneit cBo6obl. IlepBoe Hayano TepMogMHaMUKU. TemIoeMKOCTb.
[Ipumenenue nepBoro Havdajga TePMOAMHAMUKHU K H30IpolieccaM. AnnadbaTHuecKuii
Y TIOJIMTPOTIHBIN IIPOLIECCHI.

BEKTOP




CrpyKTypHBII
JJIEMEHT

KOMIICTCHII U

[Inanupyembie pe3ylbTaThl 00YUCHUS

OneHouHbIE CpeICTBA

15.
16.
17.

18.

19.

20.
21.
22.
23.

24.

25.
26.

217.
28.
29.
30.

31.
32.
33.
34.
35.

Kpyrosoii mporecc (1mkit). O6parumMbie 1 HeOOpaTUMBIE TPOLIECCHI.

Ourtponus. Bropoe nagano repmogunamuku. [Huxn Kapo.

DNeKTpUYECKUil 3aps/l. 3aKOH COXpPaHEHHS MEKTPUIECKOro 3apsiaa. 3akoH Kymona.
HanpspokeHHocTh  2mekTpoctatnueckoro  mousisl.  IlpuHnun  cyneprno3unuu
ANEKTPOCTATUYECKUX MOJIEH.

Teopema I"aycca st anekrpocTaTuyeckoro mosis. [loTeHiman 3nekTpocTaTu4ecKkoro
noJisi. CBA3b HANPSHKEHHOCTH U MOTEHIIMANA AJIEKTPOCTATUYECKOTO MOJIS.

Tunel nuanexrpukoB. HampsbkeHHOCTH TONI B audiekTpuke. I[IpoBogHukuM B
IEKTPUYECKOM II0JIE.

DJeKTpuyecKas eMKOCTh YeIMHEHHOTO poBoAHMKA. KoHeHCaTophI.

Cuna u moTHOCTh ToKa. CropoHHue cuiibl. J/IC u HanpsiKeHue.

3axkoH Oma. ConpoTHUBIIEHUE TPOBOIHUKOB.

Pa6ora um momHOCTh TOKa. 3akoH JDxoymsa-Jlenna. IlpaBmnma Kupxroda mms
pa3BETBJICHHOM 1IETIH.

[lepemeHHBII TOK Ha YYacTKe UENH, COJAEPXKAIIEM pPE3UCTOp, KaTyLIKy
WHIYKTUBHOCTH M KOHAEHCATOp. MOIIHOCTB, BbIAENsEMAs B LIENH [EPEMEHHOTO
TOKaA.

MarnutHoe 1noJie U ero XxapakrepucTuku. 3akoH buo-Casapa-Jlamiaca.

3akoH Ammepa. [lelicTBMEe MarHMUTHOIO IOJISI Ha JABWXKYILIMICA 3apsj. SBieHue
JIEKTPOMArHuTHOM UHAYKUMU. 3akoH Dapazes.

NHaykTuBHOCTH KOHTYpa. CaMOMHIYKIUs. DHEPTUsi MArHUTHOTO TOJISI.

Bzaumnas unaykius. Tpancdopmaropsl.

Tok cmenienus. YpasHenus Makcseiuia.

DONEeKTpOMarHuTHasT BOJHA M €€ CBOMCTBAa. OHEPrusi, HUMIIYJbC U JABIICHHE
3JIEKTPOMATHUTHOM BOJIHBI.

Juamarneruku. [Tapamarnetuku. @eppoMarHeTUKY.

OcHoBHbIE 3aK0HBI ONITUKH. [loHOE OTpakeHue.

Tonkwue nun3bl. M300paskeHre NpeaMETOB ¢ TIOMOIIBIO JIMH3.

KorepeHTHOCTh 1 MOHOXPOMAaTUYHOCTh CBETOBBIX BOJIH. IHTEpdepeH s cpera.
Mertonpl Habmronenusi uatepdepenunn cBera. VHTepdepeHius cBeTra B TOHKHX




CrpyKTypHBII
JJIEMEHT

KOMIICTCHII U

[Inanupyembie pe3ylbTaThl 00YUCHUS

OneHouHbIE CpeICTBA

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

45.
46.

47.

48.
49.

50.

51.

52.

53.

IUICHKAX.
[punnun Ioiirenca-®penens. 3oup1 Openens.

Hudpaxuus Openens Ha KpyrJioM OTBEPCTUH U AUCKE.

Hudpaxuus Opaynrodepa Ha 0JHOM IIETU U HA AUPPAKIIMOHHON pPEIIETKE.
EcTtecTBeHHBIN 1 MOJIIPU30BaHHBIN CBET. 3akoH bprocTepa.

JBoitHO€ JTydenpenoMiieHre. BpaleHue mioCKoCTH MOJISIPU3ALHH.

TerioBoe wu3MydyeHWEe W €ro  XapakTepucTuku. 3akoH Kwupxroda. 3akoH
Credana-bonpimana u cmemnenns: Buna.

Bunet potosddexra. 3akonsl BHentHero ¢potorddexra. YpaBHeHHe DUHIITEHHA 1715
BHemHero GoTorddexra.

Macca u wmnynbc (ortona. JlaBmenuwe cBera. Dddext Kommrona. EmuHCTBO
KOPIYCKYJSIPHBIX U BOJHOBBIX CBOMCTB 3JIEKTPOMAarHUTHOTO U3ITyYEHHUS.

Mopnenn aroma Tomcona u Peszepdopma. Jluneihuarsiii ciekTp aroma BOAOPOJA.
CriekTpanbHble CEpUH aToMa BOAOPOa.

[Toctynarel bopa. OnbiTel @panka u ['epua. Criexktp aroma Bojgopoaa o bopy.
CootHomieHne HeomnpeaeneHHocTe [eizenOepra. BomHoBas ¢yHKmus u ee
CTaTUCTUYECKUN CMBICTI.

VpaBuenue  llpemunrepa. Yactuma B~ OJHOMEPHOM  MPSIMOYTOJIBHOM
«MOTEHIMAIILHOM sIME» ¢ OECKOHEYHO BHICOKUMH CTCHKAMH.

[TpoxokaeHne yacTUIlbl CKBO3b MOTEHIIMANBHBIN Oapbep (TyHHeNbHBIH 3¢ dekr).
CocrosiHre aToMa BOJIOpOJia B KBAaHTOBOM MexaHuke. YpaBHeHue llpénunrepa mis
aToma BOZIOPOia U €ro perieHue.

Pa3mep, cocraB u 3apsan atomHoro siapa. MaccoBoe u 3apsagoBoe uucina. Jledekr
Macchl ¥ SHEprusi CBA3M spa.

SlnepHble cuiibl, X cBOMCTBAa. KBAaHTOBBII MEXaHM3M B3aMMOJIEHCTBUS HYKIIOHOB B
A1pe.

KanenbHas u 060510uedHas MOJIENH A7Ipa, UX 0COOEHHOCTH. «Marmudeckue yucia» u
«Maruyeckue sapar.

PannoakruBHOoCTh. EcTecTBEHHass M HMCKYCCTBEHHAs paJUOAKTUBHOCTb. 3aKOH
PaAMOAKTUBHOTO pacnaia. AKTUBHOCTb PaIMOAKTUBHOTO BEIIECTBA.
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54. Anpda-pacnaa. IlpaBuna cmemeHus. 3akoHBl COXpaHEHHsS TIpU  pacmaje.
B3aumogeiicTBue anbha u3rydeHus ¢ BEIIECTBOM.

55. bera-pacrnian, ero Bunbl. [IpaBmiia cMenieHus. 3aKOHBI COXpaHEHUs MPH pacraje.
B3aunmoeiicTBre 6eTa U3IydeHUs C BEIECTBOM.

56. lamma w3dydeHue, €ero CBOWCTBA. [amMMa-CIIEKTp pPaJUOAKTHBHOTO OJJIIEMEHTA.
BzanmoneiicTBHs ramMmma U3JIy4eHHUs C BEIIECTBOM.

57. SImepHbIe peakIuu U KX OCHOBHBIC TUTIBI. Peakuust nenenus sapa. Llemnas peakims.
TepmosinepHas peakuus.

Ilpumepnwvie npakmuueckue 3a0auu 07131 IK3AMEHA:
1. OpsoponmHblii cTepkeHb Maccoi M = 0,5 Kr HOJBEIICH Ha TOPU30HTAIBHOWU OCH,

MPOXOJISAIICH uepe3 ero BepXHuil KoHell. B Touky, oTcrosmlyro ot ocu Ha 2/3 AJIMHBI
CTEepKHS, yapsieTcs myssi Maccoil m = 6 T, JIeTs11asi TOPU30HTAIBHO CO CKOPOCTBIO Vo =
10% m/c, u 3acTpeBaeT B HeM. OMpeIETHTh CKOPOCTh HIKHETO KOHIA CTEPXKHS CPa3y
nocle yzaapa.

Ha o6ox xoneca B ¢gopme ToHKOro oOpyda mMaccoi M = 0,4 Kr, KOTOPBIH MOMET
BpalllaTbCs BOKPYI CBOEW OCH, HAMOTaH IIHYpP, K KOHIy KOTOPOTO MOJBEIICH I'py3
Maccoil m = 90 r. Ha kakyro BBICOTY OIYCTUTCS rpy3 uepe3 t = 1 ¢ mocie Haydana
JBUKEHUSI.

JlorapudmMudeckuii JEKpEeMEHT HEKOTOpoW KoseOmromieiicss cucrembl A = 0,02.
Omnpenenure, BO CKOJIBKO pa3 YMEHBIIUTCS YHEPTHsl ITON KoieOaTeIbHON CUCTEMBI 3a
BpEMSI, COOTBETCTBYIOIIEE 75 MOJHBIM KOJICOAHUSM.

B cucreme K' moxowutcs crepikeHb, coOCTBeHHast AiuHa lg koToporo paBHa 1 M.
CrepkeHb pacroNIOKEH TaK, YTO COCTaBISAET Yroi (o=45° c¢ ocwio x'. OmnpenenuTs
miny | ctepxHs u yron ¢ B cucteme K, eciau ckopocts v cucteMsl K' oTHOcuTenpHO K
pasHa 0,8 c.

MartepuanbHas Touka Maccoid m = (0,2 Kr coBepiIaeT rapMOHUYECKUE KOJICOaHUsI TI0
3akony x = 0,1 cos (@t/2 - m/4) m. HaliTu MakCUMabHYIO MOTEHIMATBHYIO SHEPTHUIO
TOYKHU.

Ha nouty cTouT Tenexxka B BUAE JUIMHHOM JTIOCKHU, CHA0KEHHOM JIETKUMU Kosiecamu. Ha
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10.

11.

12.

13.

OJIHOM KOHIIE JOCKH CTOMT ueJioBeK. Macca yenoBeka M = 60 kr, macca nocku = 20 KT.
C kako# CKOpPOCTBIO U (OTHOCUTEINBLHO TI0J1a) OY/AET IBUTAThCS TEJIEKKA, €CITU YEIIOBEK
MOWJET BIOJb JOCKH CO CKOPOCTHIO (OTHOCHUTENBHO J0CKH) V=1 m/c? Maccoii koiec
npeHebpeyb. TpeHne Bo BTYJIKaX HE YUUTHIBATh.

boex cBaitHoro mosora mMaccod M1=500 Kr majgaeT ¢ HEKOTOPOW BHICOTHI HA CBAIO
maccoit Mp;=100 kr. Haiitu KIIJT " ynapa Ooifka, cuuTas ymap HEYNpyTHM.
M3meHneHneM moTeHMaaIbHOM SHEPTUHU CBAW MIPH YIITYOJICHUH €€ IPeHeOpeUb.

lenmmit cmemanu ¢ Hew3BecTHBIM Ta3oMm. [lokazarens aanadaThl MOJYYEHHOW CMECH
okazainca paBeH 1,38. CKOJIbKO aTOMOB COCTaBJISIFOT MOJIEKYJY HEM3BECTHOIO Ta3a
cmecu?

HekoTopoe KoaM4ecTBO Tenusl pacHIMpseTcs cHadajda aauabaThyecKd, a 3aTeM
n3obapudeckn. Koneunass temmeparypa ra3a paBHa HadainbHOW. [Ipm ammabaTtHOM
paciIMpeHuu ra3 cCopepmmi padoty, paBuyio 4,5 kJ[x. Hapucyiite rpaduk mpormecca.
Kakoe k0nMuecTBO TEII0ThI MOTJIOTHI T'a3 32 BECHh MPOLECC?

Cwmemanu Boy Maccoit mi=5 kr npu temmeparype T1=280 K ¢ Bogoit maccoit my=8 Kr
npu Temneparype T>=350 K. Haiitu uzmeHenue AS SHTpONUM, MPOUCXOSIINEE TPU
CMEIIMBaHUH.

WneanpHblii JBYXaTOMHBIA Ta3, COJACpIKAIIMi KOJWYECTBO BemiecTBa v=l MoJb u
Haxo samuiica nox nasieHueM p1=0,1 MIla npu temneparype T1=300 K, HarpeBator
IpU MOCTOSIHHOM o0beme 110 aaBneHus p2=0,2 MIla. [Tocne 3Toro ra3z u3oTepMudIecKu
pacuvpuiics IO Ha4aJIbHOTO JABJICHUS W 3aTeM M300apHO ObLI CKAT JI0 HAYaIbHOTO
o6wema V1. [loctpouts rpaduk nuxina. Onpenenuts Tepmuydeckuit KIT/ n nukma.
OpuHakoBele uyacTHIBl Maccoii M=10"? r kaxnas pacnpeseneHsl B OJHOPOIHOM
TPaBUTALIMOHHOM TOJie HampsbkeHHOcThio G=0,2 mxH/kr. Omnpenenuth OTHOIIEHHE
M1/N; KOHIEHTPAlMi YacTHUI], HAXOJIIIMXCS Ha OJKBUIOTEHIIMATbHBIX YPOBHSX,
oTCcTOSIIIUX Jpyr oT apyra Ha Az= 10 M. Temnepatrypa T Bo Bcex ciiofx cuuTaercs
oAnHaKoBOM U paBHOM 290 K.

Onpenenure, Ipu KakoW TeMIIEpaType raza, COCTOSIIEr0 U3 CMECH a30Ta U KUCIOpoa,
HanboJsee BEPOSATHBIE CKOPOCTH MOJIEKYI a30Ta U KUCIOPOaa OYAYyT OTIMYAThCS APYT
ot apyra Ha Av = 30 m/c?
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14.

15.

16.

17.

18.

3Hast QYHKIHMIO paclpeesICHUs MOJICKYI TI0 CKOPOCTSIM B HEKOTOPOM MOJIEKYJISIPHOM
2 2
m 3 mv

nyuke f(V)=—— V' exp| -
2k T2 2kT

, HaliTW BBIpaKeHUs Ul Hambosee BEPOSITHON

CKOPOCTH V5.

JIBa 0IMHAKOBBIX MPOBOAIINX 3apsXKEHHBIX 1Iapa HAX0AATCs Ha paccTossHUuU r=60 cm.
Cuna orrankuBanus Fi1 mapos paBHa 70 mMkH. Ilocnme Toro kak mapsl nNpuBelH B
CONPUKOCHOBEHHE M YAATWIM JpYyr OT Jpyra Ha NpeXHee pacCTOsSHUE, CHIla
OTTaJIKMBaHMs Bo3pocia u crana paBHo Fo=160 mxH. Beruucnoute 3apsast Q1 u Q,
KOTOpbIe OBLIM Ha IIapax 0 WX CONMPHUKOCHOBEHUH. /lnameTp mapoB CYMTATh MHOTO
MEHBIINM PACCTOSIHUS MEXAY HUMH.

JIBe TOHKOCTEHHBIE KOHIICHTpHUeckue cdepbl ¢ paguycamu R1 = 0,2 M u R2 = 0,4 m
HECYT Ha cebe 3aps/Ibl C TOBEPXHOCTHBIMH IIOTHOCTSIMHE 61 = 1 HK/M? 11 62 = 3 HK1/M?
COOTBETCTBEHHO. [[poCTpaHCTBO MEX Ty HUMH 3aMOJHEHO CPEION ¢ TUDIIEKTPUIECKOM
IPOHUIIAEMOCTHIO € = 2. UeMy paBHA HaIPsHKEHHOCTD JIEKTPUYECKOTO IMOJIS B TOUKAX,
OTCTOSIIIMX OT IEHTpa Ha paccTosHus 1= 0,1 mur

=0,3 m. i £

B cxeme, uzoOpaxkeHHol Ha pucyHke, €1=10,0B,

£2=20,0 B, £5=30,0B, Ri=1,0 Om, R;=2,0 Om, Re= P & e
3,0 Om, R4&=4,0 Om, R5=5,0 Om, Rs=6,0 OM u 3
R=7,0  Owm. BuyrpenHee  compoTuBiEHUE £1 £2 Rs

UCTOYHUKOB IpeHeOpexxumo Mano. Omnpexnenure

BEJIMYMHBI TOKOB BO BCEX y4acTKax LEMNH U paboTy,

COBEPUICHHYIO BTOPBIM UCTOYHUKOM 3a IPOMEXYTOK Bpemenu At=0,1 c.
Konpencarop noaxmouen k 6atapee ¢ 3/IC € = 8§ B 1 BHyTpeHHUM CONPOTUBIICHUEM I
= 2 Om kak nokaszaHo Ha pucyHke. Conportusinenue pesuctopa R = 2 Om. Kakon
JIOJDKHA OBITh €MKOCTh KOHJIGHCATOpa, YTOOBI MOCJIE 3aMbIKaHHs KIto4a SHEprHs
KOHJIEHCaTopa yMeHbImiIach Ha 48Mk/x?
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19

20.

21.

22.

23.

24.

25.

.Ilo koHTYpy, H300pa)keHHOMY Ha pPHCYHKE, HIET TOK CHIJION |
[I=100A. Onmnpenenuth MarHuTHy0 HHAyKUMiO B moms,
CO371aBaeéMyl0 3TUM TOKOM B Touke O. Paamyc u30rHyroi vactu
KoHTypa paBeH R=20 cm (O-LeHTp KpHBHU3HBI KOHTYpa), a yroi :
0=60°.

B nocrosiHHOM MarHuTHOM moJie ¢ uHaykimend B = 5 T naxoaurcs : I
3aMKHYTBIM POBOIALIMM KOHTYP, IUIOIAAb KOTOPOTO MEHSAETCA [0 &
3akoHy S(t) = (4 + 0,2t) cm% Uemy pasra DJ]C MHIYKINHA B MOMEHT
BpeMeHH t = 5 ¢, €CIIM KOHTYpP PacIoJIOKeH TaK, YTO MPOHU3BIBAIOLIUIN €r0 MarHUTHBII
MOTOK, MaKCUMaJeH?

[lepnenaukynspHo MarHUTHOMY Tmoito ¢ wuHaykumedn B=0,1 Tn Bo30yxkaeHO
aeKTpUYecKoe Tmose HampsbkeHHOCThi0o E= 100 xB/m. Ilepnenmukymsipro oGoum
NOJISIM JIBWKETCS, HE OTKIOHSACH OT MPSAMOJUHEHHON TPaeKTOPHH, 3apsHKeHHas
4acTULA. BEIYMCINTE CKOPOCTh L YaCTHULIBI.

IA
Hcrounuk S cBera (A=0,6 MKM) U TuIOCKOE 3epkaiio M S p P
PacIOJOXKEHbI, Kak I0Ka3aHO Ha PHC. 30.7 (3epkaino T o
JInoiina). Yro Oymer HaOMrOAaTHCS B TOUKE P dKpaHa, e s " M
cxomsares ayun SP u SMP, — cBer unu TemHOTa, eciu
|SP|=r=2 m, a=0,55 mm, |SM|=|MP|? Pue. 30.7

Mexay AByMsI TUIOCKONApaJUICIbHBIMU CTEKJISTHHBIMU TJIACTUHKAMU TIOJIOKHIIN OYCHb
TOHKYIO TIPOBOJIOYKY, PACIIOJIOKCHHYIO TIapajluIeIbHO JIMHUU COTIPHUKOCHOBEHUS
IUVIACTHHOK M HAaXOJAIIyIOCs Ha paccrosiHuu |=75 MM ot Hee. B oTpaxeHHOM cBeTe
(A=0,5 MxM) Ha BepXHel MIIaCTUHKE BUIHBI HHTEP(EepEeHIMOHHBIE MTOI0Chl. OnpeaeauTh
auameTp O TOMEpevHOro CEeYeHUsl MPOBOJIOYKH, €CIM Ha MPOTsHKeHHH a=30 MM
HACUUTHIBaETCS M=16 CBETIIBIX MOJIOC.

C noMorpo qudpakIMOHHON pelieTkr ¢ nepuogoM d=20 MKM TpeOyeTcs pa3peuinTh
ny6net Hatpus (A1=589,0 HM u X2=589,6 HM) B criekTpe BTOporo nopsaka. [Ipu kakoi
HauMeHbIIeH auuHe | pemeTkn 370 BO3MOXKHO?

Ha nmyTu 4acTH4YHO-TIOJIAPU30BAHHOTO CBETA, CTENIEHb MOJSApU3aui P KOTOPOro paBHa
0,6, MOCTaBWJIM AaHAIM3ATOP TAK, YTO MHTEHCHUBHOCTH CBETA, MPOLIEJIIEr0 Yepe3 Hero,
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26.

27.

28.

29.

30.

31.

32.

33.

cTajla MakcUMalbHONH. BO CKOJIBKO pa3 yMEHBLIUTCS HMHTEHCUBHOCTb CBETa, €CIU
TUTOCKOCTB TIPOITYCKAaHUsI aHAJTN3aTOpa MOBEpHYTh Ha yroi o =30°7?

B cniektpe u3nydenus orueHHoro mapa paanycoM 100 M, BO3HUKAIOLIET0 IpHU SAEPHOM
B3pbIBE, MAaKCUMyM SHEPrUU H3JIydeHUS NPUXOJUTCS Ha AIUHY BOJHBI 0,289 MKM.
KaxoBa temmneparypa mapa? OmnpenenuTe MakCUMalbHOE PAacCTOSTHUE, HA KOTOPOM
OyIyT BOCIJIAMEHSTHCS JEPEBSHHbIE NPEIMETHI, €CIM MX MOIJIoNATeNIbHAs
croco6HOCTh paBHa 0,7, a TemnoTa BocmmameHerus 5 Jlx/cm?. Bpems mimydeHns
npuHATH paBEBIM 1072C.

VYenuHeHHbI UHKOBBIN MIAPUK PaJuycoM 1 CM HaxoaWTCA B BaKyyMe M JUIMTEIBHOE
BpeMs OCBEIIAETCS YIbTPa(PHOIECTOBBIM HM3IYyYCHHEM C UTMHOW BOJHBI 0,25 MKM.
OnpenenuTs YMCIO0 HEAOCTAIOUINX JEKTPOHOB B 00bEME IIapUKa.

®doton ¢ sHeprueit 0,28 MaB B pesynbpTaTe paccesHUs Ha MOKOMBIIEMCS CBOOOTHOM
3JIEKTPOHE YMEHBIIUI CBOIO 3Hepruto a0 133,7 k3B. Hailtu uMnynsc 1 HanpaBiieHUE
PacIpoOCTpaHEHNUs HIIEKTPOHA OTIAYH.

[Torok sHeprun @, wuznydaemsblii saeKkTpuuecko jammol, paBeH 600 Bt. Ha
paccTosHMM I = 1 M OT JaMIbl NEPHEHAUKYISIPHO NAJAIOIIKAM JIy4aM pPaclojOkKEeHO
KpyrJioe IUIOCKOe 3epKaiblie auameTpoM 0=2cwm. [IpuHHMMas, 4TO U3IIy4eHHE JIaMITbI
OJINHAKOBO BO BCEX HAIIPABJICHUAX M YTO 3€PKaJIbLIE NOJHOCTHIO OTPAXKAET MaJaroIIHii
Ha HETO CBET, OIPeJIeNINTh CUITy F CBETOBOTO J1aBJIeHUs Ha 3epKaJIbLIe.

Ha ocHoBe Teopuun atoma bopa HaliTH MMITyJbC 3JEKTPOHA B aTOME BOJIOPOAA, €CIIU
UHYKIMS MarHUTHOTO HOJIs, CO3JaHHOTO UM B LIEHTPE OpOMUTHI IPU BpallleHUH, paBHA
0,39 Tn.

Bo ckonbko pa3 u3MeHsieTcsl 1eOpoiIeBCKas AJIMHA BOJIHBI 3JEKTPOHA IIPU MEpExo/ie
€ro B aTOME BOJOpPOJa M3 OCHOBHOTO DJHEPreTUYECKOTO0 COCTOSIHUS B IEPBOE
BO30YXJIeHHOE?

W3 teopun bopa ans aroma BoJopoJa CIEAYET, YTO CTALMOHAPHBIMU NSl DJIEKTPOHOB
aToMa SIBJISIFOTCS] TaKUe OPOUTHI, Ha UIMHE KOTOPBIX YKJIAJ(bIBAETCS LEI0e YUCIO JUTHH
neOpoitneBckux BoJiH. Mcxons M3 3TOro, Haiure 4YMCIOBblE 3HAYEHHUS MOMEHTa
UMITYJIbCa 3JEKTPOHA B aTOME BOJOPO/Ia Ha MEPBBIX TpeX OOPOBCKUX OpOUTaX.
ONEKTPOH B aToM€ BOAOPOJA OINKCHIBAETCSI B OCHOBHOM COCTOSIHUM BOJIHOBOM
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34.

35.

36.

37.

dynxuueit y(r) = Ce™® OnpenenuTs OTHOmEHME BepOATHOCTEH 1/(p TIPEOBIBAHMS
anekTpoHa B cepuueckux ciosx ToamuHod Ar = 0,01 a u pamguycamu r1 = 05 a u
r=1,5 a.

BonbsHOMY BBEJH BHYTPHBEHHO PacTBOp 00beMoM 1 cMS, coepikamuii HCKyCCTBEHHEII
paxron30TOIl HaTpUs i;Na akTHBHOCTBIO Ag=2000 ¢, AKTUBHOCTB KpoBU 00BeMOM 1
cM°, B3ATON depe3 5 yacos, okazanmack A =0,27c¢. HaiimuTe 00beM KpOBH HeIOBEKA.
[Iepnon momypacnaza UCIOJIB3yeMOT0 U30TOMA paBeH 15 yac.

OHeprus cBsizu Eq fapa, cocrosimiero u3 AByX NIPOTOHOB M OJHOTO HEWTpPOHA, paBHA
7,72 MaB. OnpenenuTe Maccy Ma HEUTPATIBLHOTO aTOMa, UMEIOIIETO 3TO SIPO.

Bo ®panuuy HayaTto CTPOUTENHCTBO MEXKIYHAPOIHOTO TEPMOSJIEPHOIO PEaKkTopa, B
KOTOPOM TIPEAIOJAraeTcsl MOBOAUTE yHpaBiseMyro peakummio 1H? + 1H2 B koTopoii
00pasyeTcst M30TOT Telius M HeUTpoH.  Kakyro MOITHOCTH OyJeT UMETh TAKOU PeaKkTop,
€CJIM B HEM OYZET «BBITOPaTh» 1 MT TSKEJIOro BOJOPO/Ia B CEKYHY?

Anbppa gactuma ¢ kuHeTmdeckoil sHeprueit K = 5,3 MbB Bo30yxmaeT peakmuio
Be(0,n)'2C, sneprus xotopoit Q=5,7 M3B. Haiitn KuHETHYECKYIO SHEPTHIO HEWTPOHa,
BBUIETEBUIETO MO/ MPSMBIM YIIIOM K HAlPaBICHUIO IBUKEHUS 0.-UaACTHIBL.

Ilpumepnuie nadopamopnsie padvomot:

1. TlpumeHeHHE 3aKOHOB COXPAaHEHUs Ui OTPEIeNIEHUs] CKOPOCTH TOJIeTa MyIu

2. OmpeneneHue MOMEHTOB HWHEPLUUU TENl C IOMOIIBI KPYTUIBHOTO MAasTHUKA.
[Tposepka Teopemsnl IlITelinepa

3. HccnenoBaHue BpamaTenbHOTO ABMKEHUS TBEPAOTO Tella BOKPYT HEMOJBHKHOM

ocH

Omnpenenenre XxapakKTePUCTUK 3aTyXaOIMKUX KoieOaHu GU3NYECKOTO0 MasTHUKA

Ornpenenenrne CKOPOCTH 3BYKa B BO3/IyXE METOJOM CTOSYEH BOJIHBI

N3yyeHue cCTaTUCTUYECKUX 3aKOHOMEPHOCTEMN

Omnpenenenue kodhhuIueHTa BI3KOCTH BO3AyXa

Omnpenenenue mokasarens aauadarsl merogoM Knemana u [Iezopma

UccnemoBanue wu3MeHEHHS TeMmImepaTypbl B aauabaTHYecKOM Ipoiecce |

onpenenenue koddumrenrta [lyaccona

©ooN O~
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11.
12.
13.
14.
15.

16.

17.

18.

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

[IpoBepka 3akoHa BO3pacTaHMs SHTPOIIMU B HEPAaBHOBECHON CUCTEME
DKCHepUMEHTAIBHOE OTPEeIICHNE Ta30BOM TOCTOSIHHOM

HccnenoBanue 31eKTpOCTaTUHUECKOTO MOJIS C IIOMOIIBIO 30H1a

N3mepenue 3meKkTpoIBUKYIIEH CUITbl HCTOYHMKA TOKA

[IIyaTHpOBaHME MUJUITMAMIIEPMETPA

W3mepeHne €eMKOCTe METOJIOM MOCTUKOBOHM CXEMbl M pacdeT E€MKOCTHBIX
COTPOTHBJICHUH B IEMSAX IEPEMEHHOTO TOKa

N3ydyeHne pe3oHaHCa HANpsHKEHUWM W ONpelesieHHe WHAYKTUBHOCTH METOJIOM
pe3oHaHca

Onpenenenve WHAYKTUBHOCTHM  KaTyIIKM W MarHUTHOM  TPOHHUIIAEMOCTH
(beppOMarHuTHOTO Tea

Omnpenenenue paauyca KpUBU3HBI JUH3BI U MOJIOCH MPOIYCKAaHUSI CBETOPUIBTPA C
noMouibIo kojuerny HerotoHna

HNuTepdepomeTpryueckre n3MepeHus Ha oCHOBE omnbiTa FOHra

Omnpenenenre reOMETPUUECKUX pa3MepOB Mpu oMoInu ounpusMel Openens
Omnpenenenre ATUHBI CBETOBOM BOJHBI M XapaKTEPUCTUK TU(DPAKIIMOHHON PEIIeTKH
Ornpenenenne KOHIEHTPALMK PacTBOPOB caxapa U MOCTOSIHHOM BpalleHUs
Wzydenue BHenrHero Gporodddexra u onpenenenue nocrossuHon [lnanka
W3ydenune 3akoHOMEpHOCTEH anbba-pacnana

N3y4yenue ramMmma-criekTpa paiuOakTUBHOTO UCTOUYHUKA

Onpenenenve MakCUMaldbHOM  SHEpruM  OeTa-yacTHI] U UIACHTH(PHUKAIUU
PaAMOAKTUBHBIX IPENapaToB

0) Ilopsinok npoBeneHUst MPOMEKYTOYHOM ATTECTAIMH, TOKA3aTeJ I M KPUTEPHUH OLlCHUBAHUSA:

IIpomexyrouHas arrecranus MO IUCUUILUIMHE «DU3MKa» BKIKOYAET TEOPETUYECKHE BOIPOCHI, IO3BOJIAIOIIME OLEHUTh YPOBEHb YCBOEHUS
oOyyJaromuMucs 3HaHUH, U IPAaKTUYECKUE 3a/1aHUs, BBISBIISIOIINE CTeeHb c(POPMUPOBAHHOCTH YMEHUH U BiIaJICHUH, IPOBOAUTCS B GOpME IK3aMeHa.

DK3aMeH 10 JaHHOHM JUCLUHUIUIMHE MTPOBOAUTCS B YCTHOH (popMe Mo SK3aMeHAIlMOHHBIM OHIIeTaM, KaKJblii U3 KOTOPBIX BKIIOYACT 2 TEOPETUYECKUX

BOIIpOCa 1 OJHO MPAKTUYCCKOC 3aJaHHUC.
Iloka3zarenn n KPUTECPHUH OLICHUBAHUSA IK3aMeEHAa:




— Ha OILICHKY «OTJU4YHO» (5 0auioB) — OOydYaroUmIuiics NEeMOHCTPUPYET BBICOKHI YpOBEHb C(HOPMHUPOBAHHOCTH KOMIIETEHIIMIA, BCECTOPOHHEE,
CHCTEMaTHYeCcKoe M TIyOOKOe 3HaHHe y4eOHOro MaTepHuala, CBOOOJHO BBHIMOHSACT MPAKTHUECKUE 33aJJaHUs, CBOOOTHO ONEPUPYET 3HAHUAMHU, YMECHHUSIMH,
MIPUMEHSIET UX B CUTYallUAX MOBBIIIEHHON CJIOKHOCTH.

— Ha OLICHKY «X0po1uo» (4 6amia) — 00yJaronuics JeMOHCTPUPYET CPEIHUN YPOBEHb CPOPMUPOBAHHOCTH KOMIIETEHITUIN: OCHOBHBIC 3HAHUS, YMEHHS
OCBOEHBI, HO JIOMYCKAIOTCSl HE3HAYUTENbHbIE OLIMOKH, HETOYHOCTH, 3aTPYAHEHUS NPU aHATUTUYECKUX Olepalusx, IepeHoce 3HaHUN U YMEHUN Ha HOBBIE,
HECTaH/IapTHbHIE CUTYallUH.

— Ha OLEHKY «yI0BJETBOPUTEIbHO» (3 0amia) — oOydaroluiicss JeMOHCTPUPYET MOPOTOBBIM ypoBeHb C(HOPMUPOBAHHOCTH KOMIIETEHIUI: B X0/1€
KOHTPOJIbHBIX MEPONPUATUN JIOMYCKAIOTCS OIIMOKH, MPOSBISETCS OTCYTCTBHE OTICJIbHBIX 3HAHWM, YMEHHIl, HaBBIKOB, OOyJaroIIMics HCHBITHIBAET
3HAYUTENIbHbIE 3aTPYIHEHUS IPU ONEPUPOBAHUY 3HAHUSAMU U YMEHUSMU IIPU UX MEPEHOCE HA HOBBIE CUTYaLlUU.

— Ha OLIEHKY «Hey/0BJIeTBOPHUTEJbHO» (2 Oamna) — oOydaromuiics 1eMOHCTpUpyeT 3HaHus He Oosee 20% TeopeTHyeckoro Marepuana, JOMmycKaeT
CYIIECTBEHHbIE OIIMOKHU, HE MOKET NOKa3aTh MHTEUIEKTYyalIbHbIE HABBIKY PEIICHUS MPOCTHIX 3a7a4.

— Ha OIICHKY «HeYJAOBJeTBOPUTEJbHO» (1 Oamr) — oOywaromuiics HE MOJKET TOKa3aTh 3HAHUS Ha yYPOBHE BOCIIPOM3BENECHUS M OOBSCHEHUS
nH(pOopMaLY, HE MOXKET MM0Ka3aTh UHTEIJIEKTyalbHble HABBIKU PEIIEHHsI MPOCTHIX 3aad.
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