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JIMcT akTyajam3anuu padoyeil mporpamMmbl

Pabouas mporpamma nepecMoTpeHa, odcyxieHa u ogoopena s peanusanuu B 2026 - 2027
yueOHOM rojy Ha 3acenanuu kadeapel DOu3nMKu

[IpoTtokom or 20 . Ne

3aB. kadeapoii I[.M.ﬁonrynmﬁ

Pabouast mporpamMma rnepecMoTpeHa, 00CykeHa 1 ogo0peHa s peanmsaruu B 2027 - 2028
y4eOHOM rojy Ha 3acenanuu kadeapel DOu3nku

[IpoTtokom ot 20 1. Ne

3aB. kadenpoit I[.M.EOHF}/IHI/IH

Pabouas nmporpaMma rnepecMoTpeHa, 00Cy KeHa U 0100peHa s pean3aiuu B 2028 - 2029
y4eOHOM rojy Ha 3aceqaHuu Kadeapsl DU3UKU

IIporokom or 20 . Ne
3aB. kadenpoii AM. Jonrymun

Pabouas nmporpaMma rnepecMoTpeHa, 00Cy KeHa 1 og00peHa s peann3aiuu B 2029 - 2030
y4eOHOM rojy Ha 3aceqaHuu Kadeapsl DU3UKU

[Iporokom ot 20 1. Ne

3aB. xadenpoit I[.M.ﬁOJ'IFYHH/IH




1 lesin ocBOCHUSA TUCHUTIIMHBI (MOYJIA)

[{enbro 0cBOSHUS MUCHUTUTHHBI «DU3HKay SBISETCS OBIAJICHUE CTYICHTAMHU
HEOOXOUMBIM U JOCTATOYHBIM YPOBHEM OOMIETIPOPECCHOHATBHBIX KOMITETECHITHH,
CBSI3aHHBIX CO CIIOCOOHOCTHIO aHAN3a U MOJICIIMPOBAHHUS, & TAKKE TEOPETUIECCKOTO U
IKCIIEPUMEHTAILHOTO UCCIICIOBAHUS (PU3HUYECKUX MPOIIECCOB U SIBJICHUH.

2 MecTo JTUCUMILIMHBI (MOXYJIs]) B CTPYKTYpe 00pa30BaTeibHOI MPOrpaMMbl

Juctumnaa @u3nka BXOIUT B 0053aTENBHYIO 9YacTh Y4eOHOTO IUIaHa
00pa3oBaTeNbHON MPOTPAMMEL.

JIist u3y4eHus TMCIUTUTMHBI HEOOXOIMMBI 3HAHUS (YMEHHUS, BIIAJICHIS),
chOpMUPOBAHHBIE B pE3yJIbTaTe U3YUCHUS JUCIUILTUH/ MPAKTUK:

Maremarunka

®dusnyeckas KapTuHa MUpa

MatemaTtuyeckue OCHOBBI HHKEHEPUHU

3uanus (yMEHHUS, BIAJICHUS), IIOTYYCHHBIC TIPU U3YYCHUN JAHHON JTUCITUTUTHHBI
OyIyT HEOOXOUMBI JIS U3YYCHHSI TUCITUTUINH/TIPAKTHK:

TeopeTnueckas MexaHHKa

DJEKTPOIHEPTETUYECKIE CUCTEMBI U CETH

DNEKTPUYECKHE U AJIEKTPOHHBIE anapaTsl

[TepexomHbIE TPOIIECCHI B AIEKTPOIHEPTETUICCKUX CUCTEMAX

DIIEKTPONPUBO 000PYAOBAHUS IJICKTPUUECKUX CTAHIIMMA U TTOACTAHITUI

MartepuanoBeneHle U TEXHOIOTHS KOHCTPYKIIMOHHBIX MaTepUAJIOB

DNEKTPUYECKHE U DJIEKTPOHHBIE H3MEPECHHUS

TeopeTrueckre OCHOBBI TIEKTPOTEXHUKHU

3 Komnerenuuu o0y4arouerocsi, popmupyemsblie B pe3yJjbTaTe 0CBOCHUS

AUCHUILIMHBI (MOYJIS1) M IJIAHMPYeMble pe3yJIbTaTbl 00yUeHHu sl

B pesynbrare ocBoeHUs AUCUUILUIMHBI (MOAYJs) «DPuU3KKa» 00ydarolUiCcs 10JKeH
o0aiaTh CIEeaYIOMUMHA KOMIETEHIUSIMHU:

KOI[ HHJUKATOpa I/IHI[I/IKaTOp JOCTHIKCHHA KOMIICTCHIIMH

OIIK-3 CriocobeH MpUMEeHsITh COOTBETCTBYIOLIUI (PU3NKO-MaTeMaTHYECKUH anmapar,
METOBI aHATHM3a U MOJICITMPOBAHHSI, TEOPETUIECKOTO U IKCIIEPUMEHTAIBHOTO UCCIICAOBAHUS
TIpH pelIeHnH MpodecCHOHATBHBIX 3314

OIlK-3.1 Hcnons3yer MeToabl aHAIM3a U MOJICIIMPOBAHUS IPU PELLICHUN
npodeccroHaNbHBIX 33/1a4, MOJISTHPOBAHUU U MPOCKTHPOBAHUH
YHEPrOCUCTEM

OIIK-3.2 Crnioco0eH NpuMeHSTh COOTBETCTBYIOLINHN (U3NKO-MaTeMaTUYECKUN
anmapar pHu TEOPETUYECKOM U SKCIIEPUMEHTAIIBHOM HCCIEA0BAHUY B
peLIeHNH 3aa4 SHeprocOepeKeHus




4. CTpyKTypa, 00b€éM U coaep:kaHue JUCHUILIMHBI (MOAYJIsT)

OO0mmas TpyJ0€MKOCTh JUCIIUIUIMHBI COCTABISIET 9  3a4eTHBIX enuHMI] 324 aKaj. 4acoB, B TOM

YHUCIIE:

— KOHTaKTHas padota — 169,3 akaj. 4yacos:

— ayauTopHas — 162 akaj. 4acos;

— BHeayAUTOpHas — 7,3 aKajl. 4acoB;

— camocTosTenbHas padota — 119,3 akaz. yacos;

— B opMe IpaKTHUECKOl noaroToBku — 0 akaj. yac;

— MOJTrOTOBKA K K3aMeHy — 35,4 akaj. Jac

CDopMa aTrTeCTaluu - 5K3aMCH

AynutopHast g s
o KOHTaKTHas paboTa E = dopma TeKyIero
=
B B aKaJ. yacax 3] Bu KOHTPOJISI
Paznen/ tema 3 ( A ) & A 5 TP Kon
g & © | camocTosiTeNnBEHOM | ycneBaeMOCTH U
JUCLUATUINHBI 5 £ o . | xoMnereHyu
@) g £ paboTHI MIPOMEKYTOYHOM
Tex mab. | mpakT. Z'S aTTeCTalnuu
3aH. 3aH. U =
1. Mexannka
Pemenne
noManrtHux 3anad; | Choada goMairHux
1.1 Kuaemaruka IIOATOTOBKA K 3aJ1a4;
OIIK-3.1,
MOCTYNATEIbHOTO U 2 4 3,8 KOJUIOKBUYMaM,; KOJUIOKBUYMBI; OITK-3.2
BpALIATEIBbHOTO ABHKCHUS MOJITOTOBKA K KOHTPOJIbHAS '
KOHTPOJILHOM pabora
pabote
[ToaroroBka k
n1a00paTopHBIM
paTop 3amura
pabotam;
ClLICHMG 11a00paTOPHBIX
1.2 Ilnnamuka p paboT; cnagya
MOCTYNATEIbHOTO U 2 2 4 3,8 | AOMAIIHHX 313t JIOMAIIHUX 3a/1a4; OIK-3.1,
Y ! MOJITOTOBKA K ’ OIIK-3.2
BpAIIATEIBHOTO JABHKCHUS KOJUIOKBUYMBI;
KOJUTOKBHYMaM;
KOHTPOJIbHAS
MOATOTOBKA K
. pabota
2 KOHTPOJIbHOM
pabote
Pewenne
nomanrHux 3anad; | Choada joMairHux
MOJITOTOBKA K 3aad;
1.3 PaGoTta. MomHOCTb. A . A . OIIK-3.1,
DHeprus 2 2 3,8 | xommoxBuyMmawm; KOJUIOKBUYMBI; OIK-3.2
MOATOTOBKA K KOHTPOJIbHAS '
KOHTPOJIBHOM pabota
pabote
3amura
Ilonroroska x
1a60PaTOPHBIX
nabopaTopHbIM pabor; crava
. 2
1.4 3aKOHBI COXpaHEHHS 2 2 2 3,8 padorawm; JIOMAIIHUX 3a/1a4; OHK‘% 12
petlierme KOJUTOKBUYMBI; OIK-3.
JIOMAIITHUX 3a]1a4; ’
KOHTPOJIbHAS

IMOJATOTOBKA K

pabota




KOJUIOKBHYMaM;
MOJTOTOBKA K
KOHTPOJIBHOH

pabote

[ToaroroBka k
n1ab0paTOpHBIM
paboTtam;
pemenue
JIOMAIIHUX 3a/1a4;

3amnuTa
11a00paTOPHBIX
pabor; crnaua

OIIK-3.1,

1.5 KonebaHus 1 BOJHBI 2 2 3,8 OMaIllHUX 33144,
! MOJIrOTOBKA K A Aad, OIIK-3.2
KOJIJIOKBHY MBI,
KOJIJIOKBHYMaM;
KOHTPOJIbHAS
IIOIFOTOBKA K
. paboTta
KOHTPOJIbHOM
pabote
Pemenue
noMmaniHux 3ama4; | Crmada moMamrHuxX
MMOJTOTOBKA K 3a7]a4;

1.6 OcHOBbI n A, OINK-3.1,
. 2 2 3,8 | xommokBuymam; KOJIJIOKBHY MBI,
PENATUBUCTCKON MEXAHUKU OIIK-3.2

MTOZITOTOBKA K KOHTPOJIbHAS
KOHTPOJIBHOM pabora
pabote
HWroro no pazaeny 12 16 22,8
2. MonexkynsapHas Gu3uKa u
TEPMOANHAMHKA
IlogroroBka Kk
J1a00paTOPHBEIM
paTop Samura
pabotam;
11a00paTOPHBIX
perierHe aboT; caavya
2.1 Ocuosel MKT. IlepBoe JIOMAIIIHUX 3a]1a4; P ’ OIIK-3.1,
2 4 3,8 JIOMAIITHUX 3a/1a4;
Hay4ajo TEPMOAMHAMUKU MO/ITOTOBKA K OIlK-3.2
KOJUTOKBUYMBI,
KOJIJIOKBHYMaM;
KOHTPOJIbHASI
MTOJITOTOBKA K
. pabora
KOHTPOJIBHOM
pabote
IlogroroBka Kk
J1ab0paTOPHBIM
parop Samura
pabotam;
11a00paTOPHBIX
petrerne a0or; caada
2.2 OCHOBBI JIOMAIIHUX 33]1a4; p ’ OIIK-3.1,
Ny 2 2 3,8 JIOMAIIIHUX 33]1a4;
CTaTUCTUYECKON (DU3UKH MOATOTOBKA K OIIK-3.2
KOJUTOKBUYMBI,
KOJIJIOKBHYMaM;
KOHTPOJIbHAS
ITOATOTOBKA K
. pabora
KOHTPOJIBHOM
pabote
ITonroroBka x
KOJIJIOKBHYMaM; Ko1o0kBuyMBI; OIK-3.1
2.3 SIBmenus mepeHoca 2 3,8 MMOJIrOTOBKA K KOHTPOJbHAS OIK 3' 2’
KOHTPOJILHOM pabora '
pabote
Pemenne
nomamHux 3aga4d; | Chada moMairHux
IIOArOTOBKA K 3a/1a4;
2.4 Bropoe Hauaio A Aa, OIIK-3.1,
2 2 3,8 | KomIoKBHyMaM; KOJUIOKBUYMBI;
TEPMOIMHAMUKHU OIlK-3.2
MMOJTOTOBKA K KOHTPOJIbHAS
KOHTPOJIBHOM pabota
pabote
2.5 PeanbHbIe Ta3bl 2 2 3,8 IToaroroBska x Samura OIIK-3.1,




nabopaToOpHBIM
pabotam;
perieHne

JOMaIIHUX 33724,

1a60paTOPHBIX
pabot; cnaya
JOMAIITHUX 337124,

pabote

MOJITOTOBKA K OIIK-3.2
KOJIJIOKBUYMBI,
KOJIJIOKBUYMaM;
KOHTPOJIbHAS
[IOATOTOBKA K
N pabora
KOHTPOJIBHOM
pabore
TToaroroBka k
KOJUIOKBHYMaM; KonnoxsuyMmer;
2.6 Kpucrammyeckoe u y ’ YMBI, OIIK-3.1,
2 3,8 MOATOTOBKA K KOHTPOJIbHAS
JKHJIKOE COCTOSTHUS . 6 OIIK-3.2
KOHTPOJIbHOM pabora
pabore
HWroro no pazgeny 12 10 22,8
3. DNeKTpUYECTBO U MarHeTU3M
IToxroroska k
J1a60paTOPHBIM
patop 3amura
pabotam;
1a00paToOpHBIX
PCIIICHHC aboT; cmaya
JIOMAIITHKUX 3a/1a4; p i ) OIIK-3.1,
3.1 DnexTpocraTuka 2 2 3,8 —— JIOMAIIHUX 3a]1a4; OITK-3.2
KOJIJIOKBUYMBI; '
KOJIJIOKBUYMaM;
KOHTPOJIbHAS
IIOJIFOTOBKA K
o pabora
KOHTPOJIBHOM
pabore
ITogroroBka k
J1a60paTOPHBIM
paTop 3amura
pabotam;
71a00paTOPHBIX
PCLICHHC aboT; cmaya
3.2 INocTossHHBII JIOMaIIHUX 3a]1a4; p > OIIK-3.1,
" 2 2 3,8 JIOMAIIIHUX 3a]1a4;
3JIEKTPUIECKUI TOK MOJTOTOBKA K OIlK-3.2
KOJIJIOKBUYMBI,
KOJUTOKBHYMaM;
KOHTPOJIbHAS
IIOJIFOTOBKA K
o pabora
KOHTPOJIBHOM
pabore
2
ITogroroBka k
J1a00pPaTOPHBIM
partop 3amura
paboram;
71a00paTOPHBIX
PeICHIC aboT; craya
JIOMAaIIIHUX 3a7a4; p ’ OIIK-3.1,
3.3 MarauTocTaThKa 2 2 3,8 HOFOTOBKA K JIOMAIITHUX 3a/1a4; OTIK-3.2
KOJIJIOKBUY MBI, '
KOJUIOKBUYMaM;
KOHTPOJIbHAS
IIOArOTOBKA K
N pabota
KOHTpOHLHOI/I
pabore
TloaroroBka k
J1a00pPaTOPHBIM
parop 3amura
paboram;
nabopaTopHBIX
petiieHme aboT; cmaya
3.4 TlepeMeHHBIi JIOMAIITHUX 3a/1a4; p i OIIK-3.1,
. 2 3,8 JIOMAIIIHUX 3a]1a4;
AIEKTPUYECKHUN TOK MOJITOTOBKA K OIlIK-3.2
KOJIJIOKBUY MBI,
KOJIJIOKBUYMaM;
KOHTPOJIbHAS
MOJATOTOBKA K
N pabora
KOHTPOJIBHOM




ITogroroBka k

11ab0paTOpHBIM amura
pabotam;
ClLICHMG 11a00paTOPHBIX
3.5 SIBneHue P pabot; caada
o JIOMAIIHUX 3a]1a4; OIIK-3.1,
3JIEKTPOMArHUTHON 2 2 3,8 HOAFOTOBKA K JIOMAIITHUX 3a/1a4; OTIK-3.2
UHIYKIHH KOJUIOKBHYMBI; '
KOJUTOKBHYMaM;
KOHTPOJIbHAS
MOJTOTOBKA K aGora
KOHTPOJIBHOMN P
pabote
[ToaroroBka k
KOJUIOKBUYMaM; KoutokBUyMBI; OIK-3.1
3.6 YpaBHeHus MakcBesia 2 3,6 IIOJITOTOBKA K KOHTPOJIbHAS OHK-S. 2‘
KOHTPOJIbHOM pabora '
pabote
HWroro no pazaeny 12 6 10 22,6
Hroro 3a cemectp 36 18 36 68,2 DK3aMeH
4. Ontrka
[MonroroBka x
KOJUTOKBHYMaM; KomnokBuymsr;
4.1 Beenenue. O0mue yMaM, YMBE; OIIK-3.1,
2 5,3 IMOJITOTOBKA K KOHTPOJIbHAS
MIOHSITHS U OIIPENIEICHUS . OIIK-3.2
KOHTPOJIbHOM pabora
pabote
[ToaroroBka k
1a00paTOPHBIM
3amura
pabotam; .
peliCHme 1a00paTOPHBIX
aboT; caya
4.2 Nnrepdepenuys. JIOMAIIHUX 33734, p > OIIK-3.1,
2 6 6 6,3 JIOMAITHUX 3a/1a4;
Judpaxuus. [onspuzaums MO/ATOTOBKA K KOJUIOKBIVMEL: OIlK-3.2
KOJUTOKBHYMaM; YMPE
KOHTPOJIbHAs
MOATOTOBKA K aGora
KOHTPOJIBHOM P
pabote
[ToaroroBka k
mabopaTOpPHEIM
3ammra
pabotam; -
- 1mabopaToOPHBIX
a0oT; craya
4.3 TeruioBoe U3nyyeHue. JIOMAIIHUX 337a4; p > OIIK-3.1,
2 4 6 5,7 JIOMAaIIHUX 3a/1a4;
KBanToBas ontuka MOATrOTOBKA K COIIOKBIYMBL: OIIK-3.2
KOJUTOKBHYMaM; YMPL,
KOHTpPOJIbHasA
MOATOTOBKA K aGora
KOHTPOJIbHOM P
pabote
HWroro no pazaeny 6 10 12 17,3
5. ®usnka aToma
ITonroroBka x
11a00paTopHBIM
3amura
paboTam; -
peteHue 11ab0paTOPHBIX
a0oT; craya
5.1 ATOMHBIE CIIEKTPBI. JIOMAIITHUX 3a/1a4; P a OIIK-3.1,
2 4 4 6,3 JIOMAIIHUX 3a]1a4;
Teopus bopa MOJITOTOBKA K COIIOKBIYMbL: OIlIK-3.2
KOJUIOKBHYMaM; YMBL,
KOHTPOJIbHAs
MOATOTOBKA K aGora
KOHTPOJIBHON P
pabote
5.2 DieMeHThI KBAaHTOBOM 2 4 6,3 IToaroroBka x 3ammra OIIK-3.1,




nabopaToOpHBIM
pabotam;
perieHne
JOMaIIHUX 3224,

1a60paTOPHBIX
pabot; caaya
JOMAIITHNX 337124,

MEXaHUKH MOJITOTOBKA K OIIK-3.2
KOJIJIOKBUYMBI,
KOJIJIOKBUYMaM;
KOHTPOJIbHAS
[IOATOTOBKA K
N pabora
KOHTPOJIBHOM
pabore
TToaroroBka k
71a60paTOPHBIM
patop 3amura
pabotam;
1abopaToOpHBIX
perieHue
5.3 CocrosiHue aToma ) pabot; caaya
BOJIOPO/Ia B KBAHTOBOM 2 4 5,3 | ACMAIIHHX 3212, JIOMAIIHUX 3a]1a4; OIIK-3.1,
! IOJATOTOBKA K ’ OIIK-3.2
MEXaHUKE KOJIJIOKBUYMBI,
KOJIJIOKBUYMaM;
KOHTPOJIbHAS
MOJATOTOBKA K
N pabora
KOHTPOJIBHOM
pabore
HWroro no pazaeny 6 4 12 17,9
6. ®u3nka aTOMHOTO sI7Ipa U
3JIEMEHTAPHBIX YACTHI]
Pemenue
6.1 Ctpoenue u pa3mep JoMamHux 3afad; | Crada JoMamrHux
aTOMHOTO s1pa. SlnepHeie MOATOTOBKA K 3a1ad4; OTK-3.1
cuibel. Monen spa. 2 4 5,3 KOJUTOKBUyMaM; KOJUTOKBUYMEI; OIK 3' 2‘
DHeprus CBs3u. Y aeabHas IOJATOTOBKA K KOHTPOJIbHAS '
SHEPrus CBSI3U KOHTPOJIBHOM pabora
pabote
Pemenue
momaniHux 3agad; | Crpaua moMamiHux
MOATOTOBKA K 3a/1a4;
6.2 PagnoakTUBHOCTE. A At OIIK-3.1,
2 4 4 53 KOJIJIOKBUYMaM; KOJIJIOKBUYMBI;
SnepHble peakuuu OIIK-3.2
IOJATOTOBKA K KOHTPOJIbHAS
KOHTPOJIBHOM pabota
pabore
TToaroroBka k
6.3 Dnemenrapuie KOJUTOKBUYMaM; KomnokBuywmsr;
YaCTHIBI. y ’ YMBI, OIIK-3.1,
2 4 5,3 IOJTOTOBKA K KOHTPOJIbHAS
dyHIaMeHTaTbHBIE N OIIK-3.2
. KOHTPOJIBHOH pabora
B3aMMO/IENCTBHUS
pabore
HWroro no pazaeny 6 4 12 15,9
51,10
Hroro 3a cemectp 18 18 36 y 9K3aMeH
0002
Uroro no aucuuruinee 54 36 72 119,3 JK3aMeH




5 Ob6pa3oBaTesibHbIEe TEXHOJIOTHH

[Ipu peanuzaruu pa3IMIHBIX BUIOB YUeOHOU paboThl Hanboaee 3P heKTHBHBIC
pe3yNIbTaThl OCBOCHUS TUCHUILIMHBI « DU3UKa» al0T TPAIUIMOHHbBIE 00pa30BaTEIbHbBIE
TEXHOJIOTUH, TEXHOJIOTUH MPOOIEMHOr0 00yUeHHS, UHTEPAKTUBHbBIE TEXHOJOTHUH,
MH(OPMALMOHHO-KOMMYHHKAIIMOHHBIE 00pa30BaTe/IbHbIC TEXHOJIOTUH.

1. ®opmbl yueOHBIX 3aHATHH C UCIIOJIb30BAHUEM TPATUIIMOHHBIX TEXHOIOTHIA:

HndopmaninonHast TeK1us— MOCcae10BaTeIbHOE U3JI0KEHHE MaTeprala B
JTUCIHUIUIMHAPHOM JIOTUKE, OCYIIECTBIIIEMOE MPEUMYIIIECTBEHHO BEpOATbHBIMU CPEICTBAMU
(MOHOJIOT TIpeno1aBaTeis).

[TpakTHueckoe 3aHsATHE, OCBAIIEHHOE OCBOCHUIO KOHKPETHBIX YMEHUN 1 HABBIKOB
0 MPEAJIOKEHHOMY alIrOPUTMY.

JlaGopaTopHas pabota — opraHu3anus y4eOHOM padOTHI C peaaTbHbIMU
MaTepUaIbHbIMUA U UH(POPMAIIMOHHBIMU 00bEKTaMHU, IKCIIEPUMEHTaIbHAas paboTa ¢
aHAJIOTOBBIMH MOJIETISIMU PEaJIbHBIX O0OHEKTOB.

2. ®opmbl yUeOHBIX 3aHATUM C UCTIOIH30BAHUEM TEXHOJIOTHI MPOOIEMHOTO
0o0yJCHHUS:

[TpobnemHas eKuus — U3JI0KEHUE MaTeprala, MPenoIararollee MoCTaHOBKY
MPOOJIEMHBIX U JUCKYCCHOHHBIX BOITPOCOB, OCBEIIICHUE PA3IMYHBIX HAYYHBIX ITOIXO0/I0B,
ABTOPCKHE KOMMEHTAPUH, CBI3aHHBIC C PA3IMUYHBIMHA MOJICTISIMU MHTESPIIPETAIINN
M3y4aeMoro MaTepuaa.

[TpakTHdeckoe 3aHsATHE B (OpMe MPAKTHKYMa — OpraHu3anus yaeOHoi padoThl,
HaIlpaBJICHHAs HA PCIICHHE KOMIUICKCHOH yueOHO-II03HAaBaTEILHOM 3aa4m, TPEOYIOIIEH OT
CTYJICHTA MPUMEHEHHS KaK HayYHO-TEOPETUICCKIX 3HAHUH, TaK M MPAKTUICCKIX HABBIKOB.

3. ®opMBbI yUeOHBIX 3aHATHI C UCIOJIE30BAHUEM CTICIIHATU3UPOBAHHBIX
WHTEPAKTHBHBIX TEXHOJOTHH:

Jlexuust «0OpaTHOM CBSI3M» — JEKIMSI—TIPOBOKANNS (M3JI0KEHHE MaTepHalia ¢ 3apaHee
3aIUIaHUPOBAHHBIMU OIMOKAaMM ), TEKIUsI-Oecea, JeKIUsI-TUCKYCCHUS.

4. ®opMbl y4eOHBIX 3aHATUHN C UCIIOJIb30BaHUEM MH(OPMALIOHHO-
KOMMYHHUKAITUOHHBIX TEXHOJIOTHIA:

Jlek1us-Bu3yau3anus — U3JI0KEHUE COACPKAHMS CONIPOBOKIACTCS MPE3CHTAITUCH
(meMoHCTparuei yaeOHbIX MaTepUAIOB, IPEICTABICHHBIX B PA3IMYHBIX 3HAKOBBIX
CUCTEMaX, B T.4. WJUTFOCTPATUBHBIX, TPAQUICCKHX, aAyAHO- U BHJICOMATCPHAIIOB).

[TpakTHdeckoe 3aHsATHE B (OpMe TPE3CHTAINN — MPEICTABIICHUE PE3YIHTaTOB
MIPOEKTHOM WITH UCCIICOBATEIBCKOM JIEATEIIBHOCTH C UCIIOJIb30BAHUEM
CHECIIMATM3UPOBAHHBIX MPOTPAMMHEBIX CPE/I.

6 Y4eOHO-MeTOqHYECKOE 0O0ecTIedeHHe CAaMOCTOATEILHOM padoThl 00y4YaloIMnXCcst

[IpencraBieHo B mpuiokeHuu 1.

7 OueHOYHbIE CPEACTBA VISl POBEICHUs IIPOMEKYTOYHOM aTTeCTAlluH
[IpencraBieHbl B IPUIOKEHUH 2.

8 YueOHO-MeTOAMYeCKOe U MHPOPMALIMOHHOE o0ecnieyeHre JUCHMIIITUHBI

a) OcHoBHas JUTEpaTypa:

1. demumuenko, B.1. ®usuka [DnekTpoHHbIN pecypce] : yuebnuk / B.U. [lemunuenxko,
N.B. lemuauenko. — 6-¢ u3x., nepepad. u gom. — M.: UHOPA-M, 2016. — 581 c¢. — Pexxum
no-cryma: http://znanium.com/bookread2.php?book=469821 — ISBN:978-5-16-010079-1.

2. Ky3uenos, C.1. ®usnka: Mexanuka. MexaHudeckue Kojaebanus u BOJHbBL. Moleky
-nsspHas ¢usuka. TepmoanHaMuka [ DneKTpoHHBIH pecype] : YaeoHoe mocodue / C. 1.
Ky3nenos. - 4-€ u3a., uctp. u gom. - M.: By3osckuii yueOnuk: HUL[ MTHOPA-M,



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

3. Ky3nenos, C.1. ®uzuka: OCHOBBI 3JIEKTPOAMHAMUKHU. DJICKTPOMArHUTHbIC
KoJieOaHUs ¥ BOJIHBI [ DJEKTpOHHBIN pecypce] : Yuebnoe nocodue / C.U. Ky3nernos. - 4-e
W31., uctp. u nom. - M.: By3zosckuii yueonuk: HUL] MH®PA-M, 2015. - 231 c. — Pexxum
noctyna: http://znanium.com/bookread2.php?book=424601 — ISBN 978-5-16-101657-2

4. Ky3neuos, C.1. ®usuka. BonHnosas ontuka. KBaHnToBas npupoaa u3my4eHus.
DneMeH-Thl aTOMHOU U sifiepHON (hHU3UKH [ DIeKTpoHHBIHN pecypc] : Yueb. noc. / C. 1.
Ky3nenos, A.M. Jlunep - 3-€ uza., nepepad. u gor. - M.: By3os. yue6.: HUL] UHOPA-M,
2015 - 212 c. — Pexxum goctyma: http://znanium.com/bookread2.php?book=438135 — ISBN
978-5-16-100426-5

5. Poraues H. M. Kypc ¢pusuku [Tekcr] : yaueObnoe nocodbue / H. M. Poraues. - CII6.
u ap. : Jlane, 2008. - 447 c. : un., rpad., cxembl, Ta0. - (Y4eOHUKH JJ1sI BY3O0B :
CreuunanbHas TUTEpa-Typa).

0) lonosiHuTeILHASA JINTEPATypa:

1. Uponos, N.E. 3anaun no obuieit pusuke [Tekcr] : yueb. mocodbue / U.E. Uponos. —
12-e u3n., crep. — CII6.: Jlanb, 2007. — 416 c.: wi. — (YueOHuKH 71 By30B. CrieruanbHas
nuteparypa). — ISBN  978-5-8114-0319-6.

2. YeptoB, A.I'. 3agaunuk no ¢usuke [Tekcr] : yued. mocodue / A.I'. Uepros, A.A.
BopobbeB. — 8-¢ 3., nepepad. u gom. — M. : @uzmatiur, 2008. — 640 c.: un. — ISBN 9875-
94052-145-2.

3. Pemenue 3amau o kypcey oouiei ¢pusuku [Texer]: yaeb. mocooue / [H.M Poraues,
I".1O. bananauna, W.I1. 3aBepmmuckuii u 1p.]; mox pea. H.M. Poravesa. — 2-e u3j., ucrnp. —
CII6.: Jlansb, 2008. — 304 c.: un. — (YueOuuku aiisg By3oB. CrienipanbHas JUTEpaTypa)

4. CripaBounuk 1o ¢usuke. Dopmyiibl, Tabauiel, cxeMol. [Tekcrt] : mep. ¢ HeM. / oj
pen. X. llItekepa, mox pen. K. B. Cmupnoga. - M. : TEXHOC®EPA, 2009. - 1262 c. : un.,
rpad., Tad.

B) MeToanueckue yKa3zaHusi:

1. Mexanuka. MonekysipHast pusnka u TepMoguHamuka [ TekcT] : mabopaTopHbIi
npakTukyMm no ¢usuke / E.H. Acranos [u ap.]; noxg pex. FO.I1. Koukuna. — Marauroropck:
N3n-Bo Marnutoropck. roc. Texs. yH-ta uMm. I'.J1. Hocosa, 2011. — 103 c.

2. DOnekrpocraruka. [loctossaubii TOk [Tekcr] : JIabopaTopHBI MPAKTUKYM T10
¢uzuke / M.B. BeuepkuH [u ap.]. — Marautoropck: M31-Bo MarHuToropck. roc. TexXH. yH-Ta
nMm. I''1. Hocosa, 2011. — 60 c.

3. DnexTpomaraetusm. Onrtuka [TekcT] : 1abopaTOpHBI MPaKTUKYM MO JUCLMILIUHE
«Dwu3nkay s CTYIEHTOB Beex crnernuanbHoctert / M.b. Apkynuc [u ap.]. — MarHuToropck:
'Oy BIIO «MI'TVY», 2009. — 102 c.

4. CaBuenko, FO.U. TlepemenHslii TOk [DeKTpOHHBIN pecypc] : m1abopaTopHbIit
npaktuky™m / FO.M. CaBuenko, O.H. Boctpoknyrtosa, H.1. Mumenesa ; MI'TY. —
Maruurtoropek : MI'TVY, 2018. — 1 anekrpon. Ont. {uck (CD-ROM). — ISBN 978-5-9967-
1151-2.

5.®u3nkKa aTroma, TBEpOro Tela, siipa: HHCTPYKIUS 1O BBHIITIOTHEHUIO JIA0OpaTOPHBIX
pabort 1o ¢pu3uKe ISl CTYJIEHTOB Beex crnernuanbHoctei / B.K. benos [u mp.]. —
Marnutoropck: 'OY BIIO «MI'TVY», 2007. — 48 c.

r) [IporpammHuoe obecneuenue u UHTepHeT-pecypceb:

IIporpamMmmHoe o0ecnieyeHne

HaunmenoBaunue

10 Ne norosopa Cpok nieficTBuUS TULIEH3UN




MS Off_lce 2007 Ne 135 ot 17.09.2007 06eccpouHo
Professional

7Zip cB00OIHO pacnpocTpansemoe [10 0eCCpOvHO
FAR Manager cB00OIHO pacnpocTpansemoe [10 0eCCpOvHO
IIpodeccuonanbHble 6a3bI JAHHBIX U HH(POPMALNMOHHbIE CIPABOYHbIE CHCTEMbI
Hassanue xypca CchIIKa
DneKTpoHHbIE pecypchl ondmoreku MI'TY um. .. https://host.megaprolib.net/M
P0109/Web

HocoBa

DjekTpoHHas 0a3a nepuoIuUecKux u3nanuii East View s .
Information Services, OO0 «MUBHUC» hitps://dlib.eastview.com/

9 MaTepuajibHO-TEXHHYECKOe oDecnedyeHne JUCHUILIMHBI (MOTYJIs)

MaTepI/IaJILHO-TeXHI/I‘{eCKOG obecneyeHne JUCHUITIIIMHBI BKJIFOYACT:



JlexumoHHast ayAUTOPHUS BKIIIOYAET:
MynbsTuMeAnifHbIE CPEACTBA XpPaHEHUs, Iepejaud U IpeCTaBIeHUs HH(OpMaLUH.

Jlaboparopust «MexaHUKU, MOJIEKYJIIPHOW (DU3UKK U TEPMOIMHAMUKIY BKIFOYACT:

1. bannucTuueckue MasTHUKH.

2. Masgtauk O6epOeka.

3. ®usnyueckrii MasSTHHUK.

4. locka l'anpTOHA.

5. JlabopaTopHasi ycTaHOBKA JJIsl UCCIICIOBAHUS PACTIPEICIICHUS TEPMOAIICKTPOHOB 10
MOJIYJIFO HX CKOPOCTH.

6. JlabopaTopHasi ycTaHOBKA JJIsl OTIPEACIICHUs TIoKa3aTeliel aanadaThl Y METOIOM
Knemana u Jlezopma.

7. JlabopaTopHasi ycTaHOBKA JJIsI TPOBEPKU 3aKOHA BO3PACTAHUS YHTPOIINH B
nporecce nuddy3un ra3oB Ha MOJICIIN ITEPEMEITMBAHUS IIAPOB.

8.JIabopaTopHasi ycTaHOBKA JJIsi TPOBEPKU 3aKOHOB BO3PACTAHUS SHTPOIIHHU B
MpoIecce TerIo00MeHa.

9.YcTaHoBKa 1abopaTopHast ISl H3y4eHUs] 3aBUCUMOCTH CKOPOCTH 3BYKa OT
temmneparypsl "MOD-C3-M"

10. YcranoBka yrabopaTopHas J1jIsl HCCIISIOBAHMS TEINIOEMKOCTH TBepIoro tena "M®
-TET-M".

11. YcranoBka mabopaTopHas 11 OpeACICHUs YHUBEPCATbHON Ta30BOM
nocrossHHON "M®-OI'TI-M".

12.Cteny 1abopaTOpHBIN Ta30BbIE MPOIIECCHI.

13. MepuTtenbHbIil HHCTPYMEHT.

JlaGopaTopust «DIeKTpUUECTBA U ONTHUKI BKIIFOYAET:

1. JIabopaTopHasi ycTaHOBKa JJIs1 UCCIIEJOBAHMSI 3JIEKTPOCTATHUECKOTO TIOJIS C
MTOMOLUIBIO OJIMHAPHOIO 30HAA.

2. YcTraHoBKa JUIs IIYHTHUPOBAHUS MUJIMaMIIEpMETpA.

3. YcraHnoBka 1abopatopHasi Jis ONpeieNICHUs MHIYKTUBHOCTH COJICHOU A 1
MAarHMTHON POHUIIAEMOCTH.

4. YcraHoBKa J1abopaTopHasi 17151 U3y4€HUsl Pe30HaHCa HANPSHKEHUI U onpeesieHus
WHTyKTUBHOCTHU

5. JlabopaTopHasi ycTaHOBKA JJIsl M3Y4YEHHUsI UTMHBI CBETOBOM BOJIHBI U XapaKTEPUCTUK
TUGPAKIMOHHOMN pEeIIeTKH.

6. JlabopaTopHasi ycTaHOBKA JJIsl OTIpEeNIEHUs pauyca KpUBU3HBI JIMH3bI U JITTUHBI
CBETOBOM BOJIHBI ¢ TOMOIIbI0 Kosel HpioToHa.

7. JlabopaTopHasi ycTaHOBKA JJIsl OTIpeieNIeHUs] KOHIIEHTPAIlUH pacTBOPOB caxapa U
ITOCTOSITHHOW BPAILEHUS.

8. MepuTenbHbIl HHCTPYMEHT.

Jlaboparopust «AToMa, TBEpJOTO TeJa, Apa» BKIIOUYAET:

1. JlabopaTopHasi ycTaHOBKa I U3Y4YeHHsI BHEITHETO (oTod(deKTa.

2. YcTaHOBKa 715 U3y4eHUs CIIEKTpa aToMa BOJOPO/Ia M ONPeIeTICHHS MTOCTOSTHHOMN
PunGepra.

3. YcranoBka nabopatopHas Uit ONpe/IeICHNs TOTeHIIMAala BO30YKISHHUS Ta3a.

4. YcraHOBKA /IS OTIPEACTICHUS JITMHBI TPOOETa YacTUIl B BO3IyXeE.

5. MepuTenbHbI UHCTPYMEHT.

Ayautopuu Ui TpyIIOBBIX U UHAUBUAYAIbHBIX KOHCYJIbTALUHN, TEKYIIETO KOHTPOJIS
Y IPOMEXXYTOUHOM aTTeCTallMy BKJIIOYAIOT: MHTEPAKTUBHAS 10CKa, IIPOEKTOP;
MynbTUMEAUIHBIN TPOEKTOP,IKPaH.



AyauTopuu JIsl CaMOCTOSATEILHON pabOThI ¢ BEIXO/IOM B IHTEpHET U C TIOCTYIIOM B
ANEKTPOHHYIO0 HH(DOPMALIMOHHO-00pa30BaTENIbHYIO CPEly YHUBEPCUTETA.

KOMITBIOTEPHBIE KJIacChl; YUTaIbHbIE 3aj1bl OnbOanoTeku [lepconanbubie
komibioTepsl ¢ makerom MS Office, ¢ BbixogoM B UIHTEPHET 1 € TOCTYIIOM B JIEKTPOHHYO
nH(OPMaLIMOHHO-00pa30BaTENbHYIO Cpely YHUBEPCUTETA BKIIOYAIOT: IIEPCOHAIbHBIC
komibioTepsl ¢ makerom MS Office.

[Tomemenue s XpaHSHHsI U TPOYUITAKTUIECKOTO 00CTY)KUBaHUS yIeOHOTO
000pyI0BaHUS BKIIIOYAIOT: CTEIUIAXHU, CeU(DbI U1 XpaHeHHUs yueOHOTo 000py10BaHHUS.
WHCcTpyMEHTBI A1 peMOHTa 000pYT0OBaHUS.



Hpuioxenne 1

Y4eOHO-MeTOAMYECKOE O0ecTIeYeHre CAMOCTOSITEIbHO PadoThl 00y4ar0oIIUXCs

ITo mucuumuinae «Pu3KKay NMpeyCMOTPEHA ay IUTOPHAS U BHEAYAUTOPHAS CAMOCTOSATEIIbHAS
paboTa 00y4aroIUXCsl.

AynuTopHas caMOCTOSTENIbHAS pabdoTa CTYICHTOB MPEAIOJIAraeT pelieHue KOHTPOJIBHBIX 3a/1a4
Ha MPaKTUYECKUX 3aHATHSIX.

Ilpumepnvie ayoumopnuvie konmpovhote pavomot (AKP):
1 cemectp
KonTpoasnas padora Ne 1 «Mexanukay, «MKT. Tepmogunamuka»

1. B miockoctu XOY ABMKETCS TOYKA TakK, YTO CKOPOCTh €€ M3MEHSETCS M0 3aKOHY
V =0,2t(6i +8]) Omnpenenuts: 1) yckopeHue TOYKH, 2) CKOPOCThb Yepes 5 ¢ mociie Havaaa
JBUKEHMS, 3) IepeMeILeHue 3a 5 ¢ JBUKECHHUS.

2. HaxsioHHas miI0CKOCTh, OOpasymomas yroia o = 25° ¢ MIOCKOCThI0 TOPU30HTA, UMEET
mny | = 2 m. Teno, qBurasch paBHOYCKOPEHO, COCKOJIB3HYJIO C 3TOW IIOCKOCTH 3a
Bpems t =2 c. OnpenenuTs K03PPHUIHEHT TPEHHUS |L TENA O MIIOCKOCTb.

3. Cuapsn maccodr m = 10kr obmaganm ckopocthio V. = 200 m/c B BepxXHEW TOYKe
TpaekTopuu. B 3T0ii Touke OH pa3zopBaics Ha JBe yacTU. MeHbIas Maccod My = 3 Kr
noJryunsa ckopocts U =400 m/c B mpekHeM HarnpaBieHuu. Hailtu ckopocTs uz BTOpoit,
OoJbIIeH yacTu moce pa3pbiBa

4. MarepuanbHas TO4Ka KoNeGneTcs COrMacHo ypapHeHmio *~ 4 OS@l pre A=5
cm,mo=n/12 ¢!, Korna Bo3Bpamaromas cuia B TIepBbIii pa3 0CTUTaeT 3HaueHns -12MH,
NOTEHIMAJIbHAs 3HEPrusi TOUKM oKasbiBaercss paBHoi 0,15 m/x. Ompenenure sTOoT
MOMEHT.

5. TemoBass MamMHa, pabOYMM TEJIOM KOTOpPOH sBisieTcss 1 Mojib HJlealbHOrO rasa,
COBeplIaeT 3aMKHYTBIM IUKJ, n300paxeHHb Ha pucynke. Haiiaure KIIJ| mammunsL.
OTBer nmpeacTaBbTe B MPOLEHTAX M OKPYIIIUTE A0 LIEJI0r0 YHCIa

2p,

Po

6. Cwmech, cocTosAmyto U3 5 KT Jibaa U 15 Kr Boasl ipu o6mieit Temmepatype 0°C, Hy)HO
HarpeTh a0 Temreparypsl 80°C, mporyckasi yepe3 Hee BOJSHOW map, HarpeTbld 110
100°C. Omnpenenure HEOOXOAMMOE KOJMYECTBO Mapa. YaedbHas TEIJIoTa IUIABJICHUS
nbaa 3,36-10° Jix/kr, yaenbHas TerioeMKocTh BobI 4190 [Ix/(kr-K), ynenpHas Teruora
napoo6pazosanus 2,26-10° [ix/kr. Oteer npencTapbTe B enuanax CH 1 okpyrimre 10
COTBIX

KontposbHas padora Ne 2 «JjekTpoMarHeTusm»



N

Toueunsie 3apsabl Q1 = 20 MK, Q2= -10 mxKn naxoasrcs Ha paccrostaun d = 5 cm
Jpyr oT Apyra. OnpenenuTb HalpsHKEHHOCTh IO0JIs B TOUKE, YAaJEeHHOU Ha 1 = 3 ¢M OT
MIEPBOTO U Ha I'2 =4 CM OT BTOPOTO 3apsja.

. Ha nByx G€CKOHEUHBIX MapauIeIbHBIX IIJIOCKOCTSAX PAaBHOMEPHO pacHpeaeICHbI 3aps/Ibl

C TOBEPXHOCTHBIMU IUIOTHOCTSMU G1 U ©2. Ornpeaenutrb HanpsiKEHHOCTb
JNEKTPUUYECKOTO MO MEXKIY IUIOCKOCTSIMU; BHE muiockoctel. Iloctpouts rpaduk
W3MEHEHUSI HANPSDKEHHOCTH TMOJS BJAOJb JUHUM, MEPIECHIUKYJSPHON IUIaCTHHAM.
[Ipunste 61 =20, 62= 0o, e c = 80 HK1/M2.

OC oOGarapeu = 80 B, BHyTrpenHee comporuBieHue Ri= 5 Owm. BremHss memnb
noTpebsier momuocts P= 100 Bt. Onpenenute K.11.1., ¢ KOTOpBIM paboTaeT Oartapes
[To AByM mapasuiebHBIM IIPOBOIaM JUTHHOM | = 3M KakIplii TEKYT OJIMHAKOBBIC TOKH |=
500 A. Paccrosame d Mmexxay mnpoBogamu paBHo 10cm. Ompenenuts cuiay F
B3aMMO/ICHCTBUS IPOBOJIOB

KBagpartnas pamka maccoii 20 1, U3roToBiI€HHas U3 MEAHOTO MTPOBOJIa IUAMETPOM 2 MM,
MOJKET CBOOOJIHO BpaIIaThCsi BOKPYT TOPU3OHTAILHON OCH, COBIANAIOINICH ¢ OJTHOU U3
ee cropoH. Pamky momectwniu B opHopogHoe MarHutHoe mone (B = 0,1 Tm),
HaIpaBJIECHHOE BEPTUKAIBHO BBepX. Ompenenure yroia o, Ha KOTOPBIA OTKIOHHUTCS
paMKa OT BePTHKAJIH, €CJIU M0 HeW MPOMmycTUTh ToK |1= 10 A.

2 cemecTp

Kontpoabsnas padora Ne 1 «BosiHoBasi onTuka», «Kk KBaHTOBasi onTHKAY

1.

Mexnay CTEKISHHOM IUIAaCTUHKOM M JIeXKAallled Ha HEW IUIOCKOBBIIIYKIIOM JIMH30U
HaXoAMUTCs >KUAKOCTh. HallTu mokaszarens NperaoMIICHHsS >KUIKOCTH, €CIH Pajuyc
I3TpeThero TeMHOTo Koublia HbloTOHA Ipu HAOMIOACHNN B OTPasKEHHOM CBETE C JUTMHOM
BoJIHBI A= 0,6 MkM paBeH 0,82 mm. Pannyc kpuBusHbl auH3bI R = 0,5 M

OKpaH, Ha KOTOpOM HaOmogaercss AM(paKIMOHHAS KapTUHA, PACMON0XKEH Ha
paccTossHUU 1M OT TOYEYHOT0 HCTOYHUKA MOHOXPOMAaTHYECKOTO CBETA C JITTMHOW BOJIHBI
0,5 mkMm. IlocepeanHe Mexay 5KpaHOM M HCTOYHMKOM IIOMeIlleHa Juadparma c
KpyribIM oOTBepcTHeM. llpn KkakoM HauMMeEHbLIEM JUaMeTpe OTBEPCTUS ILEHTP
TU(PPaKIMOHHON KapTUHBI OyJeT TeMHbIM?

Ha nudpakiuonnyto pemerky, coaepxairyro N = 600 mTpuxoB Ha MUJUTUMETP JJIMHBI,
najaeT HopMmalbHO Oenblii cBeT. CHeKTp Mpoenupyercss IMOMEUIeHHOM, BOIU3M
pEeLIeTKH JIMH30M Ha dKkpaH. OnpeaenuTh UMHY | criekTpa mepBoro mopsijika Ha SKpaHe,
€CIIM  paccTosHMe OT JHMH3B g0 oSkpanal=l2 wm. T'panuusr BugEMOTrO
cnekTpa A x=400uM, Ay=400 HM

ITydyok cBeTa mOCIENOBATEIbHO IPOXOAUT YEpe3 JiBa MOJAPU3aTOpa, IUIOCKOCTU
MPOIyCKaHUSI KOTOPBIX 00pa3yroT Mexny coboil yroia ¢ = 40°. [lpunHumas, yto
k03¢ ¢urmeHT nornouieHus K kaxxaoro nousipuzatopa pased 0,15, HalTH, BO CKOJIBKO
pa3 Myd4oK CBETa, BBIXOJSALINI M3 BTOPOTO MOJSPU3ATOPaA, OCJIA0JIeH M0 CPAaBHEHUIO C
IIy4YKOM, MaJJaI0LUM Ha EPBBIN MOJIIPU3ATOP.

B pesynbrare agdexra KomnroHna GoToH MpHu coyiapeHuu ¢ 3JIEKTPOHOM OBl paccesiH
Ha yron 0=90°. Dueprus paccesuHoro (oroHa £=0,35 M2B. ONpenenuTh IHEPTHIO
¢doToHa €1 A0 paccesHUs U SHEPTUIO, TPUXOISILYIOCS Ha 3JIEKTPOH OTIauu.

KonTpoabHnas padora Ne 2 «@u3uka aToMa 1 aTOMHOT0 SIIPA»

1. OueHuth C  TIOMOIIBIO  COOTHOIIEHHUS  HEONPEACIEHHOCTEH  MHHUMAIbHYIO

2.

KUHETHYECKYIO SHEPTHUIO AJICKTPOHA, JBIKYIIETocs B 001acTu, pasmep Kotopoit L =
1010 .

Yactuiia HaXOIUTCA B OCHOBHOM COCTOSIHMHM (N=1) B OJHOMEPHOM IMOTEHUHUAIHLHOM



AIAKEe MUAPUHON L ¢ abCcoMOTHO HEMpOHUIIAEMBIMU CTeHKaMHu. HalTH BEepoOsITHOCTH
npeObIBaHus yacTullbl B o0mactsax 0< X <(L/3) u (L/3) < x < (2L/3).

3. Haiitu HauMeHbIIYIO AJIMHY BOJIHBI B YIbTPa(HOIETOBOM cepuM CHEKTpa BOAOPOIA.
Kakylo HauMeHbIITYI0 CKOPOCTh JIOJKHBI KIMETh JIEKTPOHBI, YTOOBI TP BO30YKICHUN
aTOMOB BOJIOPO/Ia y/IapaMU TaKUX 3JEKTPOHOB MOSABWIACH 3TA JTUHUA?

4. Onpenemuts sHeprmo peakmmu sB° (n,a) sLi’, mpoTexaromieii B pesymbTaTe
B3aMMO/ICHCTBHS BEChbMa MEIJICHHBIX HEUTPOHOB C MOKOSIIUMHUCA sipamu 6opa. Haiitu
TaK)XKe KHHETUYECKHUE SHEPTUH NTPOAYKTOB PEAKIIMH.

5. Kakyro HauMeHBIIYIO SHEPTUIO HYXKHO 3aTPaTHTh, YTOOBI pa3aeiuTh PO ,He Ha 1IBe

OJWHAKOBBIC YaCTH.

BHeaynuTopHasi camocTosiTe/ibHasi padoTa o0yyaroluxcs BKI0YaeT B ce0si: mpopaboTKy
JEKLIMOHHOI'O MaTepuaia, U3yudeHUe JINTEPATypbl IO COOTBETCTBYIOLIEMY pa3ieily; pelIeHHe
WHIMBUYAIbHBIX JOMAIIHUX 33134, TOATOTOBKY K BBINOJHEHUIO JaOOpaTOpHBIX pador,
MOJTrOTOBKY K OTYETY IO J1a00opaTopHBIM paboTaM, MOATOTOBKY K CEMUHApaM.

Ilpumepnvie unousudyanvnvie oomamnue 3aoanusn (M/13)
1 cemecTp

3aoaua Ne 1 «Kunemamuka nocmynamenbHozo u 6paujameibH020 O6UHCEHUA)

TouKa JBIKETCS MO OKPY/KHOCTH pammycoM 4 M mo 3akomy S=A+Bt" rpe S —
MpoIeHHBIH myTh, A=8 M, B=2 m/c?, t- Bpems. OmnpenenuTh, B KaKOH MOMEHT BpPEMEHHU
HOpMAaJIbHOE YCKOpeHHe paBHO 2 M/c?. HalTi cKopoCTh, TAHI€HIHATbHOE U MOTHOE YCKOPEHHE
TOYKH B 3TOT MOMEHT BpEMEHU

3aoaua Ne 2 «/Jlunamuxa nocmynamenbHozo 08UIHCEHUA)

Ha o6on maxoBuka nuamerpom 60cM HaMOTaH MIHYP, K KOHILY KOTOPOTO MPUBS3aH IPy3 C
Maccoi 2 kr. OnpeneanTb MOMEHT HHEPIIUU MaXOBUKa, €CIIM OH Bpallasich paBHOYCKOPEHHO O
JIeHCTBUEM Tpy3a, 3a Bpems t=3C mpuoOpel yrioByo cCKOpocTh 9 pan/c.

3aoaua Ne 3 «/lunamuxa epawyamenbHO20 08UNHCEHUA)

Ha Ban B Bujie HUIMH/Ipa ¢ TOPU30HTAIBHOM OCBIO BpAIllEHNs HAMOTaHA HEBECOMasl HUTb,
K KOHIly ee ImpUKperuieH rpy3. Kakyro yrioByro ckopocTb OyneT MMeTh Ball CIyCTs 2¢C IMociie
Hayaja JBUKEHM Ipy3a, €CIM Macca Baja 4 Kr, ero paguyc 20 cM, macca rpy3sa 0,2 kr, nelicTBueM
CHWJI TPEHMSI Ha JABMKYIIMECS Tela MOKHO IpeHeOpeyb

3aoaua Ne 4 «3akonvl coxpanenus ¢ Mexanukey

JlBa MalsbIX 1Mo pa3mepy rpy3a mMaccaMu Mi=10 kr ¥ Mz=15 Kr mojBemIeHbl Ha HUTIX
OJIMHAKOBOM JUTMHBI L=2 M B 0/1HOI TOYKE M COMPUKACAIOTCS MEXy co00i. MeHbIHii rpy3 Obu1
oTknoHeH Ha yron a=60° u ormymen. OnpesenuTe BHICOTY, HA KOTOPYIO HOJHUMYTCS 00a rpy3a
nocse abCoNIOTHO HEYIIPYTOTo yaapa

3aoaua Ne 5 «Mexanuueckue Koneoanus

[epuon 3aryxatoniux koieOanuii paseH T = 4¢, morapupMUUECKuil JeKPEMEHT 3aTyXaHUs
1,6; HayaneHas ¢a3a paBHa 0. Cmemnenne Touk B MOMEHT 1/4 paBHo 4,5 cm. Hanmcats ypaBHeHHE
KoJIeOaHUH ¥ TOCTPOUTH rpauK B mpesenax TpEX MepruoioB



3aoaua Ne 6 «<MKT. Cmamucmuueckasn gpuzuxa»

B cocyne ob6vemom 20 1 HAXOAWTCS CMECh BOJOPOJA M Tels TOJ JaBIICHUEM 2 aTM.
OO6mas macca cmecu 5 r. M3BecTHO, UTO cpeAHsisi KUHETUYECKAsl SHEPTUsl MOCTYNATEIbHOIO
JIBU>KEHHUS MOJIEKYJ1 cMecH ra3oB paBHa 0,038 sB. Bo ckoJibKO pa3 OTIMYaroTCs MacChl BOJIOPOIa
W Telus B cMecu?

3aoaua Ne 7 «Ilepsoe nauano mepmoounamuxu

B pesynbpraTe M30TEPMUYECKOr0 pacliupeHus azoTa mMaccod M=0.2krmpu Temieparype
T=280 K o6wem ero yBenmuuaercsi B 2 pa3za. Onpenenuts: 1) paboty A, COBEPIICHHYIO ra30oM
npu pacmmpenun; 2) udMeHenne AU BHYTpeHHEW »Hepruu; 3) KOJWYECTBO TEIIOTHl Q,
MOJTy4YeHHOE ra30M

3aoaua Ne 8 «Bmopoe nauano mepmoouHamuxkuy

Kycox npma maccoit m =200r, B3saTeiii mpu Temmepatype ti = -10C°, Opur Harper 1o
temneparypsl t2 =0C° u pacmnaBieH, mocie 4yero oOpa3oBaBmmasicsi Bojga Oblla Harpera 1o
temneparypsl t3 = 10C°. Onpenenuts u3MeHeHne AS SHTPOIUHU B X0J1€ YKa3aHHBIX IPOIECCOB.

3aoaua No 9 «Inekmpocmamuxa»

DnekTpruyeckoe nojie co3aano apyms 3apsaamu 1=10 uKi u ¢2=-20 K, Haxoasimmmumucs
Ha pacctosauu d=20 cM npyr ot Apyra. OnpeaeauTb HaPsHKEHHOCTD TOJIst B TOYKE A, yIalleHHON
OT TepBOTo 3apsna Ha paccrosiHue =30 cM u oT BTOporo Ha =50 cm. Paccuurtare paboty,
KOTOPYIO HEOOXOAMMO COBEPIINTH, YTOOLI MEPEHECTH TOUeuHbIH 3apsay (o=5-10"* K1 u3 Touku
HaxOoJAIIUKCS MMOCEPEANHE MEXTY 3apsaMu B TOUKY A.

3aoaua No 10 «Ilocmosnnblii 31eKmMpuyecKuil mok»

Ha puc. 3.1. £1=1,0 B, €2=2,0 B, €3=3,0 B, ri=1,0 Owm, r.=0,5 Owm, rs=1/3 Om, R1=1,0 Om,
R3=1/3 Om. OnpenenuTe: 1) cuibl TOKa BO BCEX YYaCTKAaX IIETH; 2) TETUIOBYIO MOIIIHOCTh, KOTOpast
BBIJICTISICTCS] HA COTIPOTHRIICHUHN R3.

H.E E}f 2

nr 51

3aoaua Ne 11 «Maznumocmamura»

Ilo nByM OG€CKOHEYHO AJMHHBIM IPSMBIM MapajuleIbHBIM IIPOBOJAM, HAXOJSAIIMMCS Ha
pacctostnuu R=10,0 cm apyr ot apyra B Bakyyme, TekyT Toku 11=20,0 A u 1:=30,0 A onuHakoBOrO
HanpasieHus. OnpenennTe MarHUTHYIO MHAYKIUIO 1o B, cozmaBaeMoro Tokamu B TOYKax,
JeKaIIUX Ha MPSMOH, COSIMHSIONUX 00a poBoa, eciu: 1) rouka C sexut Ha pacctosHuu 1=2,0



CM JIEBEE JIEBOTO MTPOBO1a; 2) Touka [ iexxuT Ha paccTosiHum 2=3,0 cM IIpaBee MpaBoro MpoBo/Ia;
3) Touka G nexut Ha pacctosiHuM I3=4,0 cM mpaBee JeBOro MpoBoAa

3aoaua Ne 12 «DnekmpomazHumnas unoyKyun»

[TpoBoasmMii TUIOCKUK KOHTYp, UMEIOHmi (GopMmy okpykHOCTH pamuyca I = 0,05 M
MOMEIIEH B OJAHOPOJAHOE MArHUTHOE I0J€ TaK, YTO JIMHUM MarHUTHOW WHIYKIUU TIOJIs
HaIpaBjIeHbl TEPIEHANKYJISAPHO IUIOCKOCTH KOoHTypa. ComportuBiieHne KoHTypa R = 5 Owm.
MaruutHas WHIYKIHsS MeHsercs mo 3akony B = kt, rme K = 0,2 Tiu/c. Onpenenure: a) 3.1.C.
WHIYKIIUW, BOSHUKAIOIIYIO B 3TOM KOHTYpe; 0) CHIIy MHAYKIIMOHHOTO TOKA; B) 3apsij, KOTOPHIA
MIPOTEUET MO0 KOHTYPY 3a MEPBbIC 5 CEKYH U3MEHEHHUS TTOJIS.

2 cemecTp
3aoaua Ne 1 «Humepghepenyun ceemay

B onwire HOHra nHa nmytu ogHOro M3 MHTEp(EpUPYIOUIUX JTyued MOMellaiach TOHKas
CTEKJITHHAS [IJIACTUHKA, BCJICACTBUE YET0 IIEHTPAJIbHAS CBETIIAas M0JI0Ca CMEIAIach B MOJIOKEHUE
MEePBOHAYAJILHO 3aHATOE TSATOM CBETJION MOJIOCOW(HE cuMTas LeHTpaiabHOM). Jlyu mamaer Ha
IUTACTUHKY mnepneHaukyisipHo. [lokaszarens mpenmomieHus miaacTuHku N=1,5. JlnuHa BOJHBI
2=6-10"" M. KakoBa TOJIIIMHA [TACTHHKN?

3aoaua No 2 «/[ugppaxyusn céemay

Haiitn HanGoIpIINil TOPSIIOK CHIEKTPa JUIS SKEITOM JIMHUHU HATPHS C JUTMHOW BOJTHBI A=589
HM, €CJIH TIOCTOSIHHAS TU(PaKIMOHHOHN pemeTku 0=2 MkM. CKOJIBKO BCET0 MAaKCUMYMOB JIaeT 3Ta
pewerka? [Tos KakuM yriioMm ¢ HabIOAAETCS MOCIEAHUNA MaKCUMyM?

3aoaua N 3 «llonapuzauus ceemar

VYT0I MeKy TIOCKOCTSMH IPOIyCKaHHs IBYX Momspru3aTopos paseH 50°. EcrecTBeHHbII
CBET, IPOXO/IA Yepe3 TaKyl CUCTeMy, ociiabmisiercs B 8 pas. [IpeneOperas moTepsiMu cBeTa Mpu
OTpaKEHUHU, OTIPEIETUTh KOG (OUIIMEHT MOTJIONIEHHUS CBETA B MOJISIPU3ATOPAX

3aoaua Ne 4 «Tennosoe usnyuenue»

Uepnoe Teno narpenu ot temrnepatypbl 600K no 2400K. Bo ckonbko pa3 yBenuuuiach
oOmiast TersoBas SHeprusi, u3iaydaemas TenoM? Ha CKogbkO H3MEHWIACh JIMHA BOJIHBI,
COOTBETCTBYIOIIAsi MAKCUMYMY SHEPTUH U3TYUEHHUS U CIIEKTPATIBHBIN COCTaB U3TyUCHUS !

3aoaua Ne 5 «@omorgppexm»

OnpenenuTh HaUMEHBUIMHA  3aJE€pPKUBAIOIIMK  MOTEHIMAN, HEOOXOAMMBIM  JUIs
IpeKpalleHust SMUCCUHU C TOBEPXHOCTU (POTOKATO/IA, €CITM OH OCBELIAETCS U3IIyYE€HUEM C JUTMHOM
BosiHbl 0,4 MKM, a KpacHas rpaHuLa JUIsl MaTepuaia katoja pasHa 0,67 Mkm

3aoaua No 6 «Ighghexm Komnmonay

®oroH ¢ sHeprueit 1 MsB paccesicst Ha cBOOOAHOM MOKOMBIIEMCs 3JeKTpoHe. Haiitu
KMHETUYECKYIO SHEPTHUIO DJIEKTPOHA OT/Ia4yH, €CJIA B pe3yJIbTaTe PaCCEesTHUSI JUTMHA BOJIHBI (DOTOHA
n3MeHu1ach Ha 25%

3aoaua Ne 7 «Dnemenmol K6AHmMo8oU MEXAHUKU



HpI/I JBMKCHHUH 4YaCTHUIBI BAOJb OCH X CKOPOCTh €€ MOXKET OBITE orpeacicHa ¢ TOYHOCTBIO

(ommbOkoi) 1o 1 cm/c. HaliTu HeonmpeneneHHOCTh KOOPAMHATHI, €CIIM YaCTUIICH sBiseTcs: 1)
AJIEKTPOH, 2) apoduHKa Maccoit 0,1r

3aoaua Ne 8 «Hacmuuya 6 nomeHuuaIbHOU AME»

CobcTBeHHas (QyHKIMSA, ONMCHIBAIOIAS COCTOSHME MHUKPOYACTHIBI B OECKOHEYHO
. an
. . . ¥, (x)=Csin—x
IIIyOOKOM TNOTEHLUMAIbHOW AME INMPUHOW {, MMeeT BHJ I . Hcnonb3ys yciaoBus
HOPMHUPOBKH, ONIPEJEIUTEL NOCTOSAHHYIO C.

3aoaua No 9 «Amom no meopuu bopay
BbIauciuTe paanycsl EPBBIX TPEX OPOUT FIEKTPOHA B aTOME BOJIOPOJIA
3aoaua Ne 10 «H3nyuenue amomay

Haiitu HaI/I6OJIbH_Iy10 W HAMMCHBIIYIO AJIMHBI BOJIH CEpUHN ITamena B CIICKTPC HU3IIYHUCHUSA
BOJAOpOJaa. CpaBHI/ITB INOJIYYCHHBIC 3HAYCHHUS C JJIMHAMU BOJIH BUAUMOI'O U3JTYyYCHU A

3aoaua Ne 11 «Paouoaxkmuenocmoy

192
[lepBoHayanbHasg Macca U30TOMA UpUIUs '/ paBHA M = 5 r, mepuoj moxypacnanga 75
cyTok. OnpenenuTte, CKOIBKO sAep pacnaaercs 3a 1 cekyHay B 3Tom npemnapate. CKOJIbKO aTOMOB
3TOTO Mpenapara octaHercs yepe3 30 CyTOK ¥ BO CKOJIBKO Pa3 M3MEHUTCS aKTUBHOCTH TIpernapara
3a 3TO Bpems?

3aoaua No 12 «nepeusn ¢ a0epHvix peaKyusx

Kakoe kommuectBo U3 «BhIropaet» 3a rog B SAEpPHOM peaKTope C JNEKTPUUYECKOit
MotHocThio 1 I'Bt 1 k... 38%? Cuurate, 4TO pacnajn sjaep ypaHa HoJ JeHCTBHEM TEIIOBBIX
HEUTPOHOB MPUBOJUT K 0OPa30BaHUIO U30TOINOB KCEHOHA-141, cTpoHIMA-92 U TpeX BTOPUUHBIX
HEHUTPOHOB.

Ilepeuensy nadopamopnuix padom

1 cemectp
1 «IIpuMeHeHne 3aKOHOB COXpAaHEHUS AJIs ONPEAEICHUS CKOPOCTH IOJIETA ITY I
3 «OmpeneneHne MOMEHTOB HMHEPLUHMHM TeJI C MOMOLIBIO KPYTHJIBHOIO MasiTHUKA.
IIposepka TeopeMs! LlTelinepay
Ne 4 «McecnenoBanme BpamaTenbHOTO JBUKEHUS TBEPIOTO TEJIa BOKPYT HEMOIBH>KHOU OCH»
Ne 5 «Onpenenenne XxapakTepUCTUK 3aTyXalOMUX KoJdeOaHUH (PU3NIECKOTO MassTHUKA
Ne 11 «3y4yeHune cTaTUCTHYECKUX 3aKOHOMEPHOCTE
Ne 14 «Ompenenenue nokazatens anuadarsl MmerogoM Kiemana u Jlesopmar
Ne 21 «MccnenoBanue 3I€KTPOCTATUHYECKOTO MOJISI C TOMOIIBIO 30HAa»
No 24 «Pacmmpenue npenena u3MEpeHUs aMIIepMETPa MOCTOSHHOTO TOKay
Ne28  «OmnpeneneHne MHAYKTUBHOCTM KATyIIKM W MarHUTHOM IPOHULIAEMOCTH
(beppOMarHuTHOTO TEIa»

7z

2 cemecTp
Ne 32 «Omnpenenenue paguyca KpUBU3HBI JTMH3BI U MOJIOCH] IPOMYCKAaHUS CBETO(UIBTPA C
nomouipto konen Herorona»



Ne 34 «OmpeneneHue UIMHBI CBETOBOM BOJIHBI W XapaKTEPUCTUK JTUPPAKITHMOHHOM
PELISTKH»
Ne 35 «Omnpenenenue KOHIIEHTpAMU pacTBOPOB caxapa U MOCTOSIHHOM BpaIlEHUS»

No 36 «CHsATHE BOJBTAMIIEPHBIX XapaKTEPUCTUK (OTOIIEMEHTA W OMPEACIICHHE €ro
YYBCTBUTEIBLHOCTH

No 41 «MccnenoBanue Bo30YKIEHUS aTOMOB T'a3ay

Ne 42 «Ormpenenenue TIaBHBIX KBAaHTOBBIX YHCEN BO30YXKIEHHBIX COCTOSHUH aroma
BOJIOPOJIa»

Ne 51 «M3ydyeHne 3aKkOHOMEPHOCTEN O-pacriagay

Ne 53 «OnpeneneHue MakCUMaIbHOM YHEPTUH -4aCTHI] U USHTU(DUKAIUS PATHOAKTUBHBIX
MpenapaToBy»

Hepeqem, TEM JIA IMIOATOTOBKH K CCMHUHAPCKUM 3aHATUAM:

Cemunap Ne 1 «Kunemamuka nocmynamenbHo20 u 6pauamenbHo20 08UNHCEHUA)

1. TlonsTue paguyc-BeKTOpa, CKOPOCTU M YCKOpPEHHUsSI MaTepuaibHOU Touku. CpenHue u
MI'HOBEHHBIE BEJINYHHBI.

2. Ilpsmas u oOpaTHas 3aga4n MeXaHWKH. Poib HavanbHBIX ycnoBwid. [lepememienue u
IIPOMJICHHBIN IIYTh.

3. JIBwkeHHue Mo OKPY>KHOCTH. YTOJI TOBOPOTA, YTIOBask CKOPOCTh U YIIIOBOE YCKOPEHHE.
CBs13b YIJIOBBIX U JTMHEWHBIX BEIUYHH.

4. KpuponuHeiHOe aBWkKeHHE. TaHreHuuaaIbHOE M HOpMajbHOE YyckopeHue. [lomHoe
YCKOPEHHE. YTOJI MEKIY CKOPOCTBIO U YCKOPEHUEM.

Cemunap Ne 2 «/lunamuka nocmynamenbnozo u epauiameibHo20 08UNCEHUA)

1. Wuepumanvhbie cuctemsl orcuera. [IpuHuun otHocutenbHocTH [anumnes. Ilepsbiii
3aKoH HproTOHA.

2. Tlomarme cunbl, Maccel W uMMyJbca. [IpuHnmn cynepno3unuu. OCHOBHOHM 3aKOH
JUHAMHUKHU TIOCTYNaTEeIbHOro ABMkeHUs. Tpetnil 3akoH HproToHa.

3. MoMeHT uMmyJbCa W MOMEHT CHJIBI OTHOCHUTENBHO TOYKH. OCHOBHOE ypaBHEHHE
JUHAMHUKHU BpallaTEIbHOTO IBUKEHUS.

4. BpaiieHue BOKpPYr HEMOABM)XHOM ocu. MoOMEHT MHepuuu TBepaoro rtena. Teopema
IIrennepa.

5. AHanorusi XapakTepUCTUK U YpaBHEHHMH TIOCTYNAaTeIbHOTO U BpalIaTeIbHOTO
JBUKECHUS.

Cemunap Ne 3 «3aKkonwvl coxpanenus ¢ Mexanuke»

1. Wnrerpansl neuxenus. CBa3b 3aKOHOB COXPAaHEHUS ¢ CUMMETPHSIMHU MPOCTPAHCTBA U

BpPEMEHH.

3aMKHYyTas CUCTEMA. 3aKOH COXPAHEHMsI IIOJTHOTO UMITYJIbCa CUCTEMBI TE.

3. 3aKkoH COXpaHEHMsI TOJHOIO MOMEHTa HMIyJbca CHCTeMbl Tel. JIBH)KeHHE B
LIEHTPAJIbHOM II0JIE.

4. Pabora u mourHocTh. KuHeTnmyeckass 3Heprusi MoCTYNMaTeIbHOTO M BpaIIaTEIbHOTO
JIBUKECHHUSL.

5. KoHncepBaTuBHBIE U JUCCUIIATUBHBIE CHIIbl. Pa00Ta KOHCEpBAaTUBHBIX M JUCCUITATUBHBIX
CHIL

6. ITlorenmmanbHas 3HEPrUs. 3aKOH COXPAHEHUS TTOJIHOW MEXaHUYECKON YHEPTHUH.

7. CBsi3p MeXIy CHIOW M TOTEHIHaIbHOM »sHeprueil. J[IBa cmocoba omnucaHus
B3auUMOJICUCTBUSL.

N



Cemunap Ne 4 «Mexanuueckue Konedanus u 60J1Hb»

1.

N

oA~

o

YpaBHEHUE FAapMOHUYECKUX KOJIEOaHHWN M €ro pelieHue. XapakTepUCTHKH KojaeOaHu
(amruMTya, YacToTa, HavaabHas (asa).

MaremaTtnueckuii 1 HU3NYECKU MasITHUKH.

VYpaBHEHHE 3aTyXaroLMX KojeOaHUi U ero pemeHue. XapakTepUCTUKH 3aTyXaroLIUX
Kosie0aHui (BpeMs penakcauu, JJOTapupMUIECKHIA TEKPEMEHT, JOOPOTHOCTS ).
OHeprusi rapMOHUYECKHX U 3aTyXaloLIMX KOJeOaHUi.

Breinyxnennsie konebanus. Peonanc.

[Toriepeunble ¥ HPONOJIBHBIE BOJHBI. XapaKTEPUCTHUKU Oeryiiedl ynpyroi BOJIHBI.
CKopocThb pacnpoCTpaHEHHs YIIPYTHX BOJIH.

Knaccugukanus BonH no gopme BoiaHOBOH nosepxHoctu. [lnockas, chepuyeckas u
LWIMHpUYECKas BOJIHA.

BonHoBoe ypaBHEHHE.

Hanoxenue ynpyrux BosiH. Ctosiuast BOJIHa U €€ 0COOEHHOCTH.

Cemunap Ne 5 « CmamucmuuecKkuii Memoo ORUCAHUA MAKPOCUCHIEM )

1.

no

o

8.

9.

Maxkpocucrema. CTaTUCTMUECKHH W TEPMOJUHAMMYECKHH IOAXOABI K ONUCAHUIO
MaKpOCHCTEM.

JuckpeTHbiit HaOOp BenuuuH. [IoHATHE BEPOSATHOCTH U CPEeIHEH BETMUUHBI.
HenpepoiBubiii Habop BenuuuH. OyHKIUSA pacnpenesieHus ciayyailHOW BEJIMYUHBI U €€
cBoiicTBa ((hU3MUYECKHUI CMBICH, pacyeT BEPOSTHOCTEH, YCIOBUE HOPMUPOBKH, pacyeT
CPEIHUX BEJINYHH).

Pacnipenenenue Mouekyn o npoekuusam ckopocreit. Pactipenenenue I'aycca.
Pacnpenenenue Mosnekys mo MoayJiro ckopoctu. Pacnpenenenne Makcgena.
Pacnipenenenne MoJIeKynl HAEaIbHOIO rasza IO BBICOTE B IIOJE TSDKECTH 3EMIIH.
Pacnpenenenue bonbiimana. bapomerpuueckas ¢popmya.

Monens naeansHoro rasa. Jlapnenue u remneparypa ¢ Touku 3peuss MKT. YpaBuenue
COCTOSIHMS MICAITBHOTO ra3a.

[TonsiTHe cTreneneit cBOOOAB! MOJIEKYIIBI. TeopeMa o paBHOpacHpeAeIeHUN YHEPTUH 110
CTENEHSIM CBOOOIBI.

BHyTpeHHss sHeprus Kak (QyHKIHsI COCTOSIHUS CUCTEMBI.

10. Pabota kak ¢yHKITUS mporiecca.

Cemunap Ne 6 «Tepmoounamuueckuii Memoo onUCAHUA MAKPOCUCHEM»

1
2.
3.
4

[IepBoe HavyasI0 TEPMOJANHAMHUKHU.

W3oTepMuyeckuii, H30XOpUIECKUI 1 N300apUIECKUI TPOIIECCHI.

Annabatuyeckuii nporiecc. YpaBHenue [lyaccona. [lonmurponmudeckne mporeccl.
[lonsitue TemnoeMkocTu. MonsipHast U yJenbHasl TEIIOEMKOCTU. TermioeMKoCTh npu
M30IPOIIECCAX.

Hanpaenenue  mnpouneccoB.  Cratuctudyeckuid  Bec  MakpococTostHus.  CyThb
HEOOPaTUMOCTH.

Bropoe nauano repmoaunamuku. ®opmynuposku Kinaysuyca u Kenbpuna.

OHTponusi cUCTeMbl M ee cBoiicTBa. Teopema HepHcra. M3MeHeHue >HTponuu B
TEIJIOBBIX MPOIIECCaX.

OCHOBHOE ypaBHEHUE TEPMOJUHAMUKH.

[Huknugeckuii mporecc. KoadduiumeHt monae3noro aelcTBUs TEIIOBONW MaTUHbL. LUk
Kapno. Teopema Kapno.

10. Cratuctuueckuii cmbica 3HTponu. @opmyna bonpimana.



Cemunap Ne T «Inekmpocmamukay

no

o &

©ooNe

DJIEKTPOCTATUUYECKOE ToJIe. DIEeKTpUdecKuil 3apsia. CBOMCTBA 2JIEKTPUUYECKOTO 3apsija.
3akon Kynona.

HanpspkeHHOCTD 37eKTPOCTaTUYECKOTo MOJIs.

[IpuHIUI CynIepno3ULIMU SJIEKTPOCTATUYECKUX MOJIEH IS JUCKPETHOTO U HEMPEPHIBHOTO
pacrpezeneHus 3apsaoB.

IToTok BekTOpa HaNpsKEHHOCTH 3JIeKTpocTaThueckoro nois. Teopema ["aycca.
[ToTeHManbHOCTh  AJIEKTpOCTATHUYECKOro mousid. [IpuHmunm  cynepno3uiuu  Jis
HOTEHLIMANA.

Pabora no nepemeieHuIo 3apsaa B AJIEKTPOCTATUUECKOM MoJie. Teopema 0 HUPKYJISAIUH.
CBsi3b MEX1y HAIPSKEHHOCTHIO ¥ TTOTEHIIMAJIOM.

['eomeTpuueckoe onucanue mnosys. CUI0BbIe TMHUNA. DKBUMIOTEHIIUAIBHBIE TOBEPXHOCTH.
DnekTpuueckoe noje B auaiekTpuke. [lonsgpuzanus ausnexkTpuka.

.BGKTOp QJICKTPHUYCCKOI'0 CMCIICHUA. I[PI&]'ICKTPI/ILICCKaSI IMpOHUIIACMOCTb BCIICCTBA.

Teopema ["aycca st AMIIEKTPUKOB.

Cemunap Ne 8 «Konoencamopuwl. Ilocmoannslii mox»

arwnN
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DIEKTPOEMKOCTh YEAUHEHHOIO ITpoBOAHMKA. KoHaeHcaTop. DiIeKTpOeMKOCTh II0CKOTO,
chepruecKoro 1 HMJIMHAPUIECKOT0 KOHJEHCATOPA.

CoenuHeHHEe KOHIEHCATOPOB. BKiltoueHne KoHeHcaTopa B 2JIEKTPUUYECKUE LIETH.
OHeprus 3apsyKeHHOro KoHjeHcaTtopa. [InoTHOCTh SHEpruy 3JEKTPUUECKOro MOJIs.
OnexTpudeckuil TOK. [IOTHOCT TOKA. YpaBHEHHE HENPEPBIBHOCTH.

3akon Oma B muddepennuanpaoii hopme. 3akon Oma B MHTETpayibHOU (opme st
OJIHOPOJHOI0 yYacTKa LEMH. DIEKTPUUECKOE HAMPSKEHHE.

Conporusienue npoBogHuka. CoeIuHEHHE CONPOTUBICHUH.

3akoH OMa AJ11 HEOJTHOPOAHOTrO yuyacTka enu. Croponnue cuibl. D/C.

[TpaBuna Kupxroda /1st pacuera pa3BeTBICHHbIX LIETIEH.

PaboTa 1 MOIIHOCTH 35eKTpHUecKoro Toka. 3akoH [xoyms-Jlenna.

[TepexoiHbIE MPOLIECCHI B LIEMU C KOHJIEHCATOPOM.

Cemunap Ne 9 «Macnumocmamuxay

No ok

Enunas npupoza 371eKTpUYeCcKOro ¥ MAarHUTHOTO TTOJISL.

McTouHMKHM MarHUTHOTO I10Js. MarHuTHOE 1oJie ABMXKYILErocs 3apsAjaa U MPOBOJHUKA C
ToKOM. 3akoH bruo-CaBapa.

IToTok M IUPKYIALUA BEKTOpPA MHAYKIUU MarHUTHOro nosis. Teopema 'aycca u teopema
O LUPKYJIALHH.

Cuna JlopeHna. J[BuykeHue 3apspKeHHOM YaCTHIBI B MATHUTHOM IIOJIE.

Cuna Ammepa.

MarunutHoe noje B Bemecrtse. HaMarHnyeHHoCTs.

Hampsok€eHHOCTP ~ MarHuTHOrO  mois. MarHuTtHas  IPOHMIIAEMOCTH  BEHIECTBA.
JlnamarHeTuky U mapaMarHeTHKH.

®eppomarnetuku. Gusznueckas npupojaa heppomarHeTusma.

Cemunap Ne 10 «Dnekmpomaznumuas uHOyKyusa. IleKkmpuuecKue KoleOaHus u
nepemeHHblil moK»

1.
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3akoH dneKkTpoMarHuTHOM wuHAykumun @apanes. Ilpasuno Jlennma. Buxpeoe
JNEKTPUYECKOE TOJIE.

SABnenne camonHayKuuu. MHIykTuBHOCTH. COJEHOUA.

DHeprus KOHTypa ¢ TOKOM ¥ MarHUTHOTO MOJIS.

KonebarenbHblil KOHTYp. MexaHH3M BOZHUKHOBEHHUS AJIEKTPUUYECKUX KOJICOaHU.
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DHEprus MEKTPUICCKUX KOJICOaHNH.

3aryxaromue Kojnebanus. XapakTepHCTUKHU 3aTyXaIOIUX KOJIeOaHuH.

Posib akTMBHOTO CONPOTUBIIEHUS B KOJIEOATEIILHOM KOHTYPE.

Bremyxnennsie kosneOanus. BektopHas amarpamma HampspbkeHui. Pezonanc Toka.
Pe3onancHas yacroTa.

CoorHomenne (a3 Mexay BHEIIHUM HampspDKeHHWEM, CHUJIOW TOKa M HAaIpsDKEHUEM Ha
Pa3JINYHbIX JIEMEHTAX LEIH.

10. Ilepemennslit Tok. MTHAYKTHBHOE U €MKOCTHOE comnpoTuBieHue. IloaHoe conpoTuBieHe

LECIU IIpU IIEPEMCHHOM TOKE.

11. JlelicTByro1IKe 3HAYE€HUs CUJIBI TOKA M HAIpsDKEHUs. MOIIHOCTh NMPU MEPEMEHHOM TOKE.
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Koaddumuent momuocTy.
2 cemecTp
Cemunap Ne L«llonapuzayun ceemar

Cucrema ypaBHeHMI MakcBeia kak 00001IeHIe pa3pO3HEHHBIX SIBICHUH 3J1€KTpUUECTBa
Y MarHeTu3Ma.

BonnoBoe ypaBHeHHe. CKOPOCTb pacIpOCTPAaHEHUS BOJHBI M IIOKA3aTelb MPEIOMIICHUS
CpeJBl.

[Mkana 31eKTpOMarHUTHBIX BOJIH. OCOOEHHOCTH ONTHYECKOIO AUAIa30Ha.

EcTtecTBeHHBIN M NOJAPU30BaHHBIN cBeT. Buasl nonsgpusanuu. CreneHs NOJSIpU3ALNAN
YaCTUYHO IOJISIPU30BaHHOTO CBETA.

3akoH Mamnoca.

[Tonsipu3zanus Ipu OTPaKEHUH U MPEIOMIIEHUH CBETA HA TPAHULIE pa3jiera IUIIEKTPUKOB.
VYrou bprocrepa.

JIBoliHOE JTydenpenomiIeHue. Y cTpoicTBO npusmel Hukoss.

OnTuyecky aKTHBHBIE BEIIECTBA. BpalleHne IUIOCKOCTH TOJSApHU3alMM CBETa IIpU
MPOXOXKACHUN Yepe3 ONTHUECKU aKTUBHYIO CPELLy.

Cemunap Ne 2 «Humepgepenyun ceemay

[Tonsitue unTepdepentuu. [lpuHnun cyneprno3unuu s cBeTOBBIX BoJH. Habmogaembie
U HEHaOJI0/JaeMble BEITUYUHBI.

KorepentHsle 1 HekorepeHTHble BOJHBL. (ClI0O)KEHHE WHTEHCUBHOCTEH B cCllydae
HEKOTEPEHTHBIX U KOTEPEHTHBIX KOJIeOaHu .

VYcnoBus ycuineHuss W ocnaOieHHs] CBeTa B 3aBUCHUMOCTH OT pa3HOCTH a3
UHTEPPEPUPYIOIIUX BOJH.

OnTuyeckuil myTh cBeTOBOrO Jiyda. CriocoObl M3MEHEHUS! ONTHYECKOTrO IMyTH CBETOBBIX
BOJIH.

CBs13b ONTUYECKOM Pa3HOCTU XOJa IBYX BOJIH C Pa3HOCTHIO (ha3. YCIIOBUS MakCUMyMa U
MHUHHMYyMa HHTep(EpEeHIINH B 3aBUCUMOCTH OT ONTUYECKON pa3HOCTH X0/a.

Cxema IOmnra. YcnoBus Habmonenust nHrepdepeHunu. KoopauHaTel CBETIBIX U TEMHBIX
I10JIOC Ha DKpaHe.

Bpemennas u npocTpaHCTBEHHAsI KOTEPEHTHOCTb.

WuTepdepeHIiyst B TOHKHUX IJICHKaX B OTPAKEHHOM U MIPOXO/ISIIEM CBETE.

Cxema mna HaOmrogeHus koisienr HproToHa. Paamychl CBETNIBIX W TEMHBIX KOJIEIl B
OTPaKEHHOM M MPOXOJSILIEM CBETE.

Cemunap Ne 3 «/[lugppakuyus ceema

SBnenue nudpakuuu. I[lpunmun Iroiirenca-®penens. YHpolleHHWE BBIYUCICHUN C
IIOMOUIBbIO BEKTOPHOM THAarpaMMBl.

Hudpakuus Openenst Ha KPyriioM 0TBepCcTUr. 30HbI DpeHens.

Hudpakmus PpayHrodepa Ha y3KOM NPSIMOJMHEHHOW IIENH. YCIOBUS MaKCUMyma H
MHUHHMYyMa. 3aBUCUMOCTh MHTEHCUBHOCTH CBETA OT yTJa AU(PPaKIUH.



4. JludpakumonHas pemieTka. OCHOBHBIE XapaKTEPUCTUKH JTU(GPAKIIMOHHON PEIICTKH.
Y cnoBUA TI1aBHBIX MAaKCUMYMOB U MUHUMYMOB U IIOGaBO‘-IHBIX MHUHUMYMOB.

Cemunap Ne 4 «Keanmoean onmuka

1. TennoBoe uznydeHue abcomoTHO yepHOoro tena. 3akoH Credana — bonpinmana. 3akoH
cMeleHns Buna.

I'unoresa I1nanka.

Oueprus 1 uMITysbe GoToHa. JlaBiaeHue cera.

dororddext. 3akonsr poroaddexra. Kpacnas rpanuma Gporordpdexra.

®opmyna DiHIITEHA. PEenSTUBUCTCKUN M HEPETIATUBUCTCKUN (OTOI(D(DEKT.
TopMo3HOE PEHTIeHOBCKOE U3ITyUEHUE.

S dexr Komnrona. opmyna Komnrona.

KopnyckynsipHO-BOTHOBOH JAyann3M CBETA.
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Cemunap Ne 5 «Inemenmol K6AHMOBOU MEXAHUKU

BoJiiHOBBIE CBOMCTBA YaCTULL.

Jlnuna BosiHbl 1e bpoiins. DkcriepuMeHTaabHOE MOATBEPKICHUE.

[Tpunuun neonpeaenenHoctu I'elizenOepra. COOTHOLIEHUE HEONPEIETIEHHOCTEH.
BonHoBas GpyHKIUS 1 ee CBOMCTBA.

OcHoBHas 3a1a4a KBaHTOBOM MexaHUKHU. Y paBHeHue Llpénunrepa.

Yacrtuna B moTeHIHaIbHOM siMe. KBaHTOBaHUE SHEPTUH.

[TpoxoxkaeHne YacTUIIbI Yepe3 MOTEeHIIUAIbHEIN Oapbep. TyHHENbHbIN 2P PeKT.
[Inanerapnas mogens aroma. [loctynatel bopa.

Wznyuenue aroma BOJOpOJa M BOJOPOAONONO0HBIX cHcTeM. CIeKTpalbHbIE CEepHUU.
®opmyna bansmepa.

CoNoOA~WNE

Cemunap Ne 6 «@u3zuxa amomay

CreKTpbl MHOTORJIEKTPOHHBIX aTOMOB. 3aKOH Mo3J1H.

KBaHTOBBIE UnCIa, XapaKTEPU3YIOIINE MOJIO0KEHUE HIEKTPOHA B aTOME.

KBantoBanue sHeprun. KBaHTOBaHMEe MOMEHTa UMITYJIbCA.

CnuH s5ekTpoHa. [1oHbIIT MOMEHT 3JIEKTpOHA.

Cxema PHEepreTHYECKUX YPOBHEW aToMa BOJOPO/Ia.

[TpaBuiia oTOOpa Mpu aTOMHBIX MEPEXO/IaX.

3anosHeHNuE YIEKTPOHHBIX 000JI0YEK B MHOTOXJIEKTPOHHBIX aTomax. [Tpuniun [aymm.

NoakowhE

Cemunap Ne 7 «Aoepnasa gpuzuxa»

SBenune paanoakTMBHOCTH. OCHOBHOM 3aKOH PaAMOAKTUBHOTO pacIaja.

CocraB 1 XapakTEepUCTUKN aTOMHOTO s1pa. SAepHbIe CUITBI.

KanenwsHas u o6onouednas monenu siuep. Paguyc anpa.

Macca u sHeprus CBsA3U A1pa. Y AeIbHas SHEPIHsl CBSI3U.

SnepHble peakuuy. DHEPrus AICPHOU pEeaKIIH.

VYpaBHEHHE M SHEPreTHYECKOE YCIOBHE o-pacrajga. CBs3b SHEPrMM O-4aCTULIBI C

NEPUOAOM NOJypacnaia.

TynnenpHbIl 3 ekt mpu a-pacnage. CreKTp o-4yacTHIL.

XapakTtep CIeKTpa Y-U3Iy4eHHUs.

[Ipouecchl B3anMOIEUCTBUS Y-KBAHTOB C BELLIECTBOM.

10. 3aBUCUMOCTh MHTEHCHBHOCTH Y-H3JIy4E€HHUS OT TOJIIUHBI cjos BemiecTBa. CpaBHEHHE
MPOHUKAIOIIEH CIOCOOHOCTH Pa3TUYHbBIX BUJIOB U3TyUECHHUS.

11. Tpu Buna B-pacnaga. DHepreTuyeckuii cekTp B-uactui. I unoreza HEUTPUHO.
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12. 3akonbl coxpanenus npu B-pacnaje. Jlentonsl. JIenToHHBIN 3apsi.

Tembl JJIs1 CAMOCTOSITEIbHOI0 U3YYEHUS .

1. BeinyxaeHubie konebanus. Pesonanc

2. Bonnbl. YpaBHeHHe T10CKO#H BOJIHBI. Da3oBasi CKOPOCTh, JUIMHA BOJIHBI, BOJTHOBOE YHUCIIO.
Wutepdepentys u audpaxius MEXaHHIECKUX BOJIH

3. MexaHuKa »KUJIKOCTEH U Ta30B

4. PeanbHbIC Ta3bl

5. DJIeMEHTBhI HEPABHOBECHOM TEPMOJUHAMUKHI

6. [IpuHIKIT OTHOCUTENILHOCTHU B 3JIEKTPOIMHAMUKE. MarHUTHOE 10JI€ KaK PEISITUBUCTCKUI
apdexT

7. CepeyHUKH B KaTylIKaX HHAYKTUBHOCTH. Buxpessie Toku dyko

8. BzauMopeiicTBrE U3Ty4eHUsI C BEIIECTBOM: JIaBJICHUE CBETA, TIOMUHECIICHITHS,
(hOTOXMMUYECKHE SIBJICHUS, TUCTICPCUS

9. DHepreTUYecKuil CIIeKTp aTOMOB M MOJIEKYJI, IPUPOa XUMUUECKOU CBSI3U

10. SAnepuas dusuka. TepmosiaepHas sHeprusi. JHepreTuka OyayIiero



I[Mpuioxenune 2

OueHovHbIE CpeCcTBA /1JIs1 MPOBeAeHHs POMEKYTOUYHOI aTTeCTAlMU

a) [lnanupyembie pe3y/jbTAThl 00yUEeHUS U OLEHOYHbIE CPEACTBA ISl POBEACHUA POMEKYTOYHON AaTTeCTALUM:

CTpyKTYpHBIH 2JIEMEHT
KOMIIETEHINH

[Tnanupyemble pe3yiabTaThl O0yUeHUs

OrneHOYHBIC CpPEICTBA

OIIK-3: Cnioco6eH NpUMEeHATH COOTBETCTBYOIIMI (PU3UKO-MATEMATHYECKHUI anllapaT, MeToAbl AaHAJIU3a U MOAeJIMPOBAHUSA, TEOPETHYECKOT0
U IKCIIEPUMEHTAJBLHOI0 HCCJeI0BAHUS NMPHU PelieHNnH NpogecCHOHATBHBIX 33124

OIIK-3.1

Hcnons3yer MeToapl aHamusza U
MOJEIIMPOBAHUS pu pelieHnn
po¢eCcCHOHATIBHBIX 3az1ad,

MOACIIMPOBAHUN W TMPOCKTUPOBAHUU
OHCProCUCTEM

Ilepeuens meopemuueckux 6onpocoe K 3auemy:

1 cemecTp

1. Kunemaruka mocrtymnareiabHoro jBmwkeHus. llonsrtue paamyc-BekTopa,
ckopocTd M yckopeHusa. Hauanbuble ycnoBus. [Ipsmas u oOparHas 3amauu
MEXaHUKH.

2. JIBmxeHWe 1O OKPYKHOCTH. YTOJ TOBOPOTA, YIJIOBask CKOPOCTh U YTIIOBOE
yckopeHue. CBA3b YIVIOBBIX U JINHEHHBIX BEJIMYUH.

3. KpuBonuneitHoe aBrkeHue. TaHTCHIIMATFHOE W HOPMAIBHOE YCKOPCHHE.
ITonHoe yckopeHHe. YToJI MEKILY CKOPOCTBIO U YCKOPEHHUEM.

4. UnepuunanbHble cucteMbl orcyera. [loHSATHE CHIIbI, Macchl U HMMITYJbCA.
OCHOBHOM 3aKOH IMHAMUKH ITOCTYIATEIBHOTO ABHKEHUS.

5. MomeHT wummynbca ¥ MOMEHT CHUJIbl OTHOCHTEIBHO TOUYKH. OCHOBHOE
ypaBHEHUE JUHAMUKH BPALATEIbHOTO ABUKCHUS.

6. Bpamenue BOKpyT HEMTOABIKHOM Oc. MOMEHT WHepIuu. PacueT MOMEHTOB
uHepuuu npocteix el Teopema IrTelinepa.

7. 3aKoHBI COXpaHEHHS B MEXaHHKE. 3aMKHYTasl CUCTEMAa. 3aKOHBI COXpaHEHUS
HMITyJIbCa U MOMEHTA UMITYJIbCA.

8. Pabota ®W MOITHOCTb.
BpaLIaTEeJILHOTO IBUKCHHUS.

9. KoncepBatuBHbIe CHIbl. [loTeHIManbHas SHEPrHs. 3aKOH COXpaHEHHS
ITOJIHOM MEXaHUYECKON YHEPTUU.

10./IBa cnocoba onucaHusi B3auMojJeicTBUsA. J[BukeHuWe uyacTULBl B
OJITHOMEPHOM CTanuoHapHoM mojie. CBs3b MEXJy CWIOW M TOTCHIMAIbHOW

Kunernmueckas OHEpIrusd IMOCTYHNATCJIBbHOTO U




CTpyKTypHBII 2JIEMEHT
KOMITETCHIIUHT

[Tnaaupyemblie pe3yabTaThl O0yUeHUs

OneHouHble CpeaCTBA

SHEPrueH.

11.Tapmonudeckne KkoieOaHus. AMIUTUTYJa, YacTOTa, HadalbHas Qasa.
MareMaTtnueckuii ¥ PU3NYECKUN MasSTHUK. DHEPrUus TapMOHUYECKHX KOJICOaHHH.

12.3aryxatomue  KonebaHusA.  XapaKTEPUCTHKH  3aTyXaHUsA.  DHEpPrus
3aTyXaroIluX KojaeOaHuH.

13. Obmiee moHsTHE O BOJHAX. XapaKTEPUCTUKU Oerymieil BoiHBI. BomHOBOE
ypaBHEHHE IIOCKOH BOJIHBI.

14. Hanoxenue ynpyrux BoiH. Crosidasi BojaHa U ee ocooenHoctu. Konebanue
HATSIHYTOM CTPYHBI.

15.Tloctynarsl DifHIITeHA. 3amemyieHne BpeMeHU. JIopeHIeBO coKpalieHue
JUInHBL. PenstuBucTckue nHBapuaHThl. ViHTEpBaI.

16. PenaruBuctckuii ummnysbc. CBS3b Macchl, SHEPTHH U MMITYJIbCA YACTHIIBI.
DHeprust Mokos. 3aKOHbl COXPaHEHUs IPU PEIATUBUCTCKUX CKOPOCTSIX.

17. Makpocucrema.  MHUKpPOCOCTOSIHUE M MaKpOCOCTOSIHUE  CHUCTEMBI.
Cratuctudeckuit moaxosl. [loHsTHE BEPOSTHOCTU U Cpe/iHEl BETUUNHBI.

18. ®yHkumMs pacnpeneneHus ciydyaifHOH BeIWYHHBI. Pacripenenenne MoieKy
I10 MPOEKLMAM CKOPOCTEH.

19. PacripeienieHrie  MOJICKYJI MO MOJIYJIIO CkopoctH. Hambomnee BeposiTHas,
CpEIHss U CPEJHEKBAAPATUYHAs! CKOPOCTH.

20. Mopnens wpaeanpHOTO Tasa. JlaBjieHWe W TeMIiepaTypa C TOYKHA 3pEHHS
MOJIEKYJISIPHO-KUHETUYECKON TEOPUH. Y PAaBHEHHUE COCTOSIHUSA UIEAIBHOTO rasa.

21. PacnipeneneHne MOJIEKYJI HIEabHOTO Ta3a IO BBICOTE B MOJE TSDKECTH
3emiu. bapomerpuueckas ¢popmyna.

22.TlonsThe cremneHeil cBOOOBI MOJICKYJBI. Teopema o paBHOpacHpeeICHUN
HHEPIUU MO CTENEHSIM CBOOOIBI.

23. BHyTpeHHsist oHeprusl Kak (YHKIHS COCTOSIHHS cCHUCTeMBI. [lepBoe Hawamo
TEPMOJIMHAMHKH.

24.Pabora xak ¢yHKIusa mpomecca. M30XOpHYeCcKHid, W300apHUUECKUl |
M30TEPMUUYECKUIN TIPOLIECCHI.

25.TloHATHE  TETUIOEMKOCTH. TeIIOEeMKOCTh TPH  W30XOPHUYECKOM |
n3zobapuueckoM nporeccax. [loctossHHas aguadaTsl.

26. Anmabatnyeckuii  mporecc. IlepBoe Hayamo  TEPMOJWHAMHKH  JUTS
anuabaruueckoro npouecca. YpasHenue Ilyaccona.




CTpyKTypHBII 2JIEMEHT
KOMITETCHIIUHT

[Tnaaupyemblie pe3yabTaThl O0yUeHUs

OneHouHble CpeaCTBA

27. Hukmuecknii mporiecc. KoaddunueHT monae3Horo IeicTBUS TEIUIOBOM
MamuHbl. Bropoe Hawano TtepmoauHamuku. PopmyimpoBkn Krnaysumyca u
KenbBuna.

28. [Ipobnema HEOOPATUMOCTH TETIOBBIX MPOLECCOB. DHTPOINHUS CHCTEMBI U €€
cBoiicTBa. Teopema HepHcra.

29.OcHOBHOE ypaBHEHHE TEPMOAMHAMHUKU. OHTPONHS HWACATHHOTO Trasa.
V3MeHeHue SHTPOIUM NP U30Mpolieccax.

30. Hukn Kapno. Teopema Kapno. TepmomuHamuyeckasi mkaiza TeMIepaTyp.
TpoiiHas TOYKa BOJBI KaK perepHas ToUKa.

31.CraTucTHYeCKUH  BEC  MAaKpOCOCTOSIHHUSI. Cyts  HEOOpPaTHUMOCTH.
Cratuctuueckuit cMbica 3HTponuu. @opmyna bonbsimana.

32.'panubl MPUMEHUMOCTH MOJIENIM HJIaIbHOTO Tasza. YpaBHeHue Ban-nep-
Baanbca. M30TepMBl peanbHOro rasa.

33. Cunbl  B3aUMOJICHCTBUSL B TPUPOAE. DJIEKTPOCTATUYECKOE ToJie. 3aKoH
Kynona. HampspkeHHocTh — 3sekTpocTaTuyeckoro  mnois.  Ilpuniun
CYNEPIO3UIINH.

34. CunoBble JuHU. [IOTOK BEeKTOpa HANPSHKEHHOCTH 3IIEKTPOCTATUYECKOTO
nons. Teopema ["aycca.

35.Mlorennman. Teopema 0 UIUPKYJALMH  BEKTOpa  HAMPSDKEHHOCTH
AIIEKTPOCTATUYECKOTO MOJIsl. CBS3b MEXK/1y HANPSKEHHOCTHIO U TOTEHIIUAJIOM.

36. DnextpoemkocTh. Konnencaropsl. CoeanHEHHE KOHJIEHCATOPOB. DHEPrus
KOHJIEHCATOpa. DHEPrus JIEKTPUUIECKOTO MOJIS.

37. Dnextpuyeckuil Tok. [ITOTHOCTH TOKa. YpaBHEHUE HENPEPHIBHOCTU. 3aKOH
Owma B muddepennmanbaon hopme

38. ConpoTuBnenue mnpoBoAHUKOB. CTopoHHHMEe cuibl. 3akoH Owma B
WHTETpaIbHON (hopme.

39. [IpaBuna Kupxroda st pacuera pa3BeTBICHHBIX Iierneid. MOIIHOCTh TOKa.
3akoH /[>xoyns-Jlenna.

40. Enqunas mpupoja 3JeKTpUYecKoro 1 MarHuTHoro nosst. [lone aBmkymerocs
3apsaa. [IpuHIMn cyneprno3uuu MarHuTHeIX nojiei. 3akon buo-Casapa.

41. TIoTOK 1 LMPKYJISAIMS BEKTOPa HHAYKIMU MarHuTHOro nojsi. Teopema "aycca
U TeOpeMa O LUPKYISALHH.

42. Cuna Jlopenna. Cuna Ammepa.




CTpyKTypHBII 2JIEMEHT
KOMITETCHIIUHT

[Tnaaupyemblie pe3yabTaThl O0yUeHUs

OneHouHble CpeaCTBA

43.3akoH 3nekTpomMarauTHOW uHAyKuu Dapanes. [Ipasuno Jlenma. Buxpesoe
AIIEKTPUYECKOE IOJIE.

44 Slgpnenne camMOMHAYKIMH. WHIYKTUBHOCTb. DHEPrus KOHTYypa C TOKOM.
OHeprusi MarHUTHOTO TOJISL.

45.Konebarenbuplid  KOHTYp. CBOOOJHBIE TapMOHHMYECKHE U 3aTyXarollue
AIIEKTPUUYECKUE KOJIeOaHUs. DHEPTHsl KOIeOaHHIA.

46. BeIHyX/I€HHbIE  JJIEKTpUYecKhe KoseOaHus. BektopHas auarpamma
HanpsbkeHui. Pe3oHaHc Toka.

47.Tlepemennslii Tok. MHAYKTUBHOE U €MKOCTHOE COMPOTUBIIEHHE. MOIITHOCTh
B IIeTIH IEPEMEHHOTO TOKa. [/leiicTByoIuMe 3HaUeHNS TOKA U HATPSKCHUS.

48. Dnextpuueckoe mnone B BemlectBe. [lomspuzanusa audnexkTpuka. Bekrop
AIIEKTPHUYECKOTO CMeIeHHs. J{ManeKTpruecKkasi MpOHNUIIAaeMOCTh BEIIECTBA.

49. MarnutHOoe Tmone B BemecTBe. HamarnuyenHocts. HanpspbkeHHOCTB
MarHUTHOTO TOJIA. MarHuTHas MPOHUIIAEMOCTh BemiecTBa. GeppoMarHeTHKY.

50. Cuctema ypaBHeHuid MakcBenna kKak 00001IeHHEe pa3pO3HEHHBIX SIBICHUN
AIIEKTPUUYECTBA U MarHeTH3Ma. MaTrepranbHbIe ypaBHEHHS.

51.CgoiictBa  ypaBHeHu#l MakcBemna. IlpeackasaHue — CylIeCTBOBaHMS
AIIEKTPOMArHUTHBIX BOJTH.

Ilepeuens meopemuueckux 60npocos K IK3AMeHy:

2 ceMecTp

1. DnekTpoMarHuTHbBIE  BOJIHBI. BonnoBoe  ypaBHeHue. CaoiicTBa
AIIEKTPOMAarHUTHBIX BOJIH.

2. Ilmockast »JeKTpOMarHuTHas BOJIHA M €€ OCHOBHBIE XapaKTEPUCTHKHU.
OHeprus ¥ UMITyJIbC dJEKTPOMArHUTHON BOJIHBI.

3. EcTecTBeHHbIN U TONIApU30BaHHBIN CBET. CTENEHb NOIAPU3ALUH JIUHEHHO
MOJISIPU30BAHHOTO CBETa. 3aKOH Maitroca.

4. [Monsipu3zanus npu OTpakeHUH U MPEIOMIICHUU CBETA Ha TPaHULIE pa3jiena
JIUBJIEKTPUKOB. Y101 bproctepa. J[BoitHOE JTydenpenoMeHue.

5. CriocoObl  moJspU3alMM  €CTeCTBEHHOro cBeta. llpuama Hukoss.
BpanieHne miocKkocTH MOJIIpU3alUU CBETa MPHU MPOXOXKICHUH Yepe3 ONTHYECKU
aKTUBHYIO CpELy.

6. [IIxana sneKTpoMarHUuTHBIX BOTH. OCOOCHHOCTH ONTHYECKOTO TMara3oHa.
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IToxazarens NpeNOMIIEHHS CPEIbI.

7. Korepentusie BonnHbl. WHTepdepeHius cBeToBbIX BoOiH. CrloxeHHe
MHTEHCUBHOCTEH B Cllydae HEKOI'€PEHTHBIX U KOT€PEHTHBIX KOJeOaHu.

8. OnTrueckast pa3HOCTh X0/1a. CBSI3b ONITUYECKOM Pa3HOCTHU X0/1a IBYX BOJIH
C pa3HOCThIO (ha3 MEXIY HUMH. Y CIOBUS MaKCUMyMa U MUHUMYyMa.

9. Cxema IOura pmns HaOmogeHus wuHTEepdepeHIMH. BpemenHas u
IIPOCTPAHCTBEHHASL KOT€PEHTHOCTb.

10. Hurepdepenuuss B TOHKHX IUieHKax. HaGmronenwe koseny HproToHa B
OTPaKCHHOM U IPOXOJSILEM CBETE.

11.  Ssnenme mudpaxmmu. dudpaxmus Openens u Opaynrodepa. [punmmmn
['toitrenca-dpenens.

12.  [Indpakuus OpeHens Ha KpyrioM orBepcTuu. 3oHBI Dpenes.
['paduueckuii METOJI CIIOKEHHSI AMIUIUTY 1.

13. [udpakums ODpaynrodpepa Ha y3KOH MNPSIMOJIMHEHHON  IIETH.
JudpakinonHas pemerka Kak COBOKYITHOCTh KOHEUHOI'O YHCIIA IIEIEH.

14. Tennosoe uznydenue tena. 3akoH Credana-bonpiMana. 3akoH CMEIIEHUS
Buna. ['nnoresa Ilnanka.

15.  ®oroaddext. 3akonbl CroneroBa. opmyna DifHIITEHHA.

16. ®oronsl. [laBnenue cBera. KopnyckyasipHO-BOIHOBOH Jyallu3M CBETa.

17. Paccesnue ¢potona Ha cBo6ogHOM 3ekTpoHe. Dopmyna KommnroHa.

18. BomnHoBble cBoiictBa  yactun. JlnwmHa  BomHel  ge  bpoiins.
DKcrnepuMeHTaJIbHbIE TOATBEPKACHUS TUIOTE3bI J1e bpoiins.

19. TIlpunuun HeompeneneHHOCTH. COOTHOLIEHHE HEONpeeNeHHOCTEeH
['eitzenbepra. OcobeHHOCTH MpoIecca U3MEPEHHS B KBAHTOBOM MEXaHHKE.

20. ®wusnueckoe MUCTONKOBaHWE BONH ne bpoiinsa. BonHoBas dyHKIus u ee
cBoiicTBa. [110THOCTH BEpOSTHOCTH OOHAPYKEHHSI YACTHIIBI.

21. OcHoBHasg 3ajaya KBaHTOBOM MexaHuku. Hecranmonapuoe
craiioHapHoe ypaBHenue llIpénunrepa.

22. Yactuna B OJHOMEpPHOW OECKOHEUHOW MPSMOYTOJIbLHOM MOTEHIMAIbHOM
ame. KBanroBanue sneprun. Co6CTBeHHbIE (PYHKIIMU COCTOSHUS YaCTUIIBL.

23. IlpoxoxaeHue 4YacTHIbl 4epe3 IMOTeHUUANbHBIH Oapbep. TyHHEIbHBIH

ahPexr.

24.  KBaHTOBBIN rapMOHUYECKUI OCIHIUISTOP.
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KOMITETCHITHH

25. Ilnmanerapnas monens atoma. Iloctynater bopa. KBantoBanmue snepruu
BOJIOPOAOIIOA00HON CUCTEMBI.

26. Uznmydenue BomopononoaoOHbIX cucteM. CHeKTpalbHbIE Cepuu aToMa
Bogopoaa. O6obmennas popmyna banemepa.

27. CrexkTpbl MHOTO3JIEKTPOHHBIX aTOMOB. 3aKOH Mo3:1H.

28. VYpasuenue lllpenunrepa s aroma Bopoponaa. KBanroBanue MoMeHTa
umnyneca. [IpaBuna otbopa.

29. Cnouma onextpoHa. KBaHTOBbIE 4YHcla, OIMCHIBAIONIME COCTOSHHE
ANeKTpoHa B aToMe. KpaTHOCTh BBIPOKACHUSI SHEPTeTUYeCKUX yYpoBHEH. [IpuHImm
[Taymnu.

30. IIpuHIMI TOXAECTBEHHOCTH OJUHAKOBBIX YacTUll. BO30HBI U (hepMHOHBI.
KBaHTOBBIE pacipeneieHus.

31. CBoOonHble 37eKTpoHBI B MeTamuie. JHeprus ®Pepmu. 30HHas Teopus
TBEPABIX TEl.

32.  DneKkTponpoBOIHOCTD METaJJIOB u MOJTyTPOBOIHUKOB.
CBepXIpoOBOIUMOCTb.

33. SIBneHue panuoakTHBHOCTH. OCHOBHOM 3aKOH PaJMOAKTUBHOIO pacraja.
[Tocrosinnas pacnaga. [lepuon nonypacnana.

34. CocraB u XapakTepHUCTUKH aTOMHOr0 s1pa. KanenbHas Mmoaens. Pazmep u
CIIUH si/Ipa.

35. Macca u 3Heprus cBsA3U aTOMHOTO spa. 3aBUCUMOCTb y/IEIbHOM SHEpTrHs
CBS3M OT MaccoBoro uncia. O6omoueyHast MOAeNb Aapa.

36.  SlnepHble peakiuu. DHEprus peakuuu. Peakuuu aenaeHus U CUHTe3a siep.

37. PammoaktuBHBIC psifbl. OCHOBHBIE 3aKOHOMEPHOCTH OL-M3JTYYCHUS SIEp.
JlmmHa cBOOOIHOTO TIpOOETa Ol-4acTHIL.

38. Tpu Buna B-pacnana. DHepreruueckuit cnekrp B-uactuu. Helitpuno.

39. OcobenHoctu y-uznydeHus sjaep. [IpoxoxkaeHHe 7Y-KBaHTOB uepes3
BELIECTBO.

40. Kunaccudukanus sneMeHTapHbIX yacTull. JlenTousl. JIenToOHHBIN 3apsi.

41.  Anpoubl. bapuonssii 3apsii. KBapkoBasi MoJienb aJJpOHOB.

OIIK-3.2 CrocobeH MPUMEHSITh Ilpumepnutit nepeuenv npakmuyecKux 3a0anuil 011 3auema:

COOTBETCTBYIOIUN ¢buzuko-

1 cemecTp
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MaTeMaTHICCKHUH armapar npu
TEOPETHYECKOM U IKCIIEPUMEHTAILHOM
UCCIICIOBAHMM B PCIICHUW  3ajady
SHEProcOepeKeHH

1. JBuxenue MaTepUaIbHOM TOYKH 3aJ1aHO ypaBHEHHEM

- _ 2 T -
r(t) = (A+Bt)i+Ctj , rme A=10 M, B=-5 e’ , C=10 m/c. Haiitu njgsg MoMmeHTa

_1 . VD), at) M \a\
BpemeHHu t=1 ¢ , BBIYMCIIMTh MOAYJIb CKOPOCTH ' ', MOAYJIb YCKOPCHHUA ' !,

TAHIeHIIUATLHOE YCKOPEHHE °¢ , HOPMaIbHOE YCKOpEHHE o

2. Kosneco Bpamaercst ¢ uactoroit N=5¢. Tlox neiicTBueM cui TpeHus
OHO OCTaHOBUIOCH yepe3 At =Lwur  Qmnpenenuts yriosoe yckopenue ¢ u uncio N
000pOTOB, KOTOPOE CIEJIAET KOJIECO 3a 3TO BpEMSI.

3. Bpycok Maccoii 2 KT CKOJIB3UT M0 TOPU3OHTAIbHON IOBEPXHOCTH MO/
neiictBueM rpysa maccoi 0,5 Kr, IpUKpPENJICHHOIO K KOHIY HEpacTsS)KUMOW HMTH,
NEPEeKUHYTON uepe3 HenoABWXKHBIA Onok. Koadduuuent tpenus Opycka o
nosepxHocTs 0,1. HaliTu yckopeHue ABMXKEHUS Tejla M CUJIy HATSHKEHUsI HUTH.
Maccamu 0J0Ka U HUTH, a TAK)Ke TPEHHEM B OJIOKe ITpeHeOpeyb.

4. Onpenenutb MOMEHT HMHEPUUH TOHKOIO OJHOPOJHOIO CTEpP)KHS
amuaHOM 1= 30 cM u maccoit M= 100 T OTHOCHTEIBHO OCH, MEPIEHIUKYIIPHON
CTEPXHIO U MPOXOJAIIEH yepe3 TOUKY, OTCTOSAIIYI0 OT KOHIA CTepxHs Ha 1/3 ero
JUIMHBI.

5. [Iapuk maccoit M= 100 r ymai ¢ BBICOTBI N=2,5 M Ha FOPU30HTAIBHYIO
IUIUTY, Macca KOTOPOH MHOTo OoJibllle Macchl IMIapHKa, U OTCKOYMII OT Hee BBEpX.
Cuutas ynap abCoNIOTHO YIIPYTUM, ONPEAETUTh UMITYJIbC P, TOJIYYEHHBIH IITUTOM.

6. BepTukansHO pacnooXKeHHbIH 0THOPOHBIIN cTepeHb Macchl M = 1
Kr ¥ JUTUHBI | = 1 M MOKeT BpalaTbcsi BOKPYT CBOETO BEPXHEro KOHIA. B HIKHUI
KOHEI] CTEP>KHs 0I1aJIa, 3aCTPsiB, TOPU30HTANIBHO JieTeBIIas My Maccel M = 10T, B
pe3yabpTaTe 4ero CTep)KeHb OTKIOHMICS Ha yron o = 15. Cumras m<<M, HaiTu
CKOPOCTbH JIETEBIIEH ITyJIH

7. Onpenenuth cpeaHee 3HAYEHUE MOJHOW KHHETHYECKOW SHEpPruu
OJIHOM MOJIEKYJIbI TeJus, KUCIIOpOJa U BoAsiHOro napa npu temneparype T=400K.
8. Kaxkas paGora A coBepuiaercs Mpu M30TEPMUUYECKOM PaCIIUPEHUU

BOJIOpo/ia Maccoid M=5 r, B3saToro mpu Temmeparype T=290 K, ecnu o6bem raza
YBEJTUYMBAETCS B TPH paza?

9. A30T HarpeBajcsi Ipu MMOCTOSIHHOM JaBiieHMH. EMy Ob110 cooO1ieHo
koym4yecTBO TerioThl Q = 21 k/[x. Onpenaenuts paboTy A, KOTOPYIO COBEPIIWII MTPH
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9TOM ra3, 1 u3mMeHenue 4U ero BHyTpeHHEN YHEPIHH.

10. Onpenenuth HaNpsHKEHHOCTH 3JIEKTpOCTaTHYeckoro mois E B meHTpe
KBaJlpaTa co CTOPOHOI! a, eciu B TPEX BepIMHAX KBaJpaTa HaXOASITCS OJIMHAKOBBIC
TOYEUHBIE 3apsbl (

11. Tonkass HUTHb COTHYTa B IIOJYOKPY>KHOCTb U 3apsbkeHa TakK, uTo
3JIEKTPUYECKUN 3aps] paBHOMEPHO pacnpezeseH no ee aiuuHe. Kakos paaunyc sTon
MOJTyOKPY>KHOCTH, €CJIH U3BECTHO, UTO B IIEHTPE €€ KPUBHU3HBI HANIPSI>KEHHOCTD TOJIS
10 kB/M, a morenmuan 630 B.

12. Hapuc. €1=1,5 B, €2=3,7 B u conporusieruss R1=10 Om, R2=20 Om u R=5,0
Om. BHyTpeHHHE CONPOTHBIICHHUS ICTOYHUKOB MIPEHEOpEeKUMO Matbl. Onpenenure:
1) 3HayeHHe U HampaBJeHNE TOKA Yepe3 CONMPOTUBIEHUE R; 2) TenIoByt0 MOIIHOCTD,
KOTOpast BBIJICTSETCS HA COMPOTUBIIEHNUU R.?

R;
&
—
4
-

R

13. KakuMm pomkHO OBbITH compoTHBIEHHE R anekTpuueckod 1emnwu,
M300paKeHHON Ha pUCYHKE, YTOOBI TOK, TEKYLIUII 10 HeMy, Obu1 paBeH 1=0,5 A, eciu
C=5 Mx®, U=200 B, yactora nepemennoro toka v=100 I'g?

C R
| L
—® 7

14. Tox I=100A TeuyeTr Mo TOHKOMY NPOBOJHHMKY, U30THYTOMY TaK, Kak
MOKa3aHo Ha pucyHKe. HalTu MHAYKIMIO0 MArHUTHOTO 10JIs1 B Touke O KOHTYpa, eclin
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panuyc U30rHyToM yactu npoBojuuka R=0,1 m, a ctopona kBajpara a=0,2 m
a

15. Karymika cocrout u3z N = 75 BUTKOB U UMeET conpoTHBiIeHHe R= 9
OM. MarHuTHbI# OTOK Yepe3 ee MonepeyHoe ceueHne MeHseTcs no 3akony @ =kt ,
riae k= 1,2 MB6/c. Onpenenure: a) 3.71.C. MHAYKIUN, BOSHHKAIONIYIO B 3TOM KOHTYPE;
0) cuiTy MHIYKIIMOHHOTO TOKA; B) 3apsij, KOTOPBIN MPOTEYET 10 KOHTYPY 3a IEpBbIE
9 ¢ u3MEHEeHus NoJsl.

OIIK-3.1

Hcnonp3yer MerTonpl aHaiuM3a U
MOJEJIIUPOBAHUS npu pelieHnun
po¢eCcCuOHATBHBIX 3azady,
MOJEJIIMPOBAHUUA U TNPOEKTUPOBAHUU

IHEPrOCUCTEM

Ilpumepnulii nepeuens npakmuuecKkux 3a0aHuil O IK3amena:
2 cemecTp
1. PaccrosiHue Mexay AByMs KOT€peHTHBIMH UCTOYHHKaMU cBeTa (A=0,5 MKM)
paBHo d=0,1 mm. PaccTosiHue Mexay MHTeppEepEeHIIMOHHBIMU 110JIOCAMHU Ha SKpaHe
B cpelHel yacTh uHTepdepeHIIMOHHON KapTuHbl paBHO Ax=1,0 cM. Omnpenenuthb
paccTosiHuE OT UCTOYHHUKOB JI0 KpaHa
2. Mexay [AByMS IUIOCKONApaUICTbHBIMH — CTEKISIHHBIMH — TUTACTHHKAMH
MIOJIO)KUIIM OYEHb TOHKYHO IIPOBOJIOYKY, PACHOJOKEHHYH NapajuleIbHO JIMHUU
CONPUKOCHOBEHUS IIJIACTUHOK M HAaXOJAILyI0Cs Ha paccTtostHuu L=75 mm ot Hee. B
OTPaKEHHOM CBETE C JJIMHOM BOJHBI A=0,5 MKM Ha BepXHEH IJIACTUHKE BUJIHBI
uHTep(epeHOoHHbIe Moyiockl. OmnpenenuTe IuUaMeTp IOMEPEYHOI0 CEYEHUS
IIPOBOJIOYKH, €CIIM Ha MpOTsSKEHUH, a = 30 MM HacuuThIBaeTcsd m = 16 CBETIBIX
10JIOC
3. Ha mens mmpunoit a = 0,05 MM nazaer HOpMaIbHO MOHOXPOMATHYECKUH
CBET C ATMHOM BOJHBI A = 0,6 MKM. OnipeAeTUTh Yyroi ¢ MEeXAy NepBOHAYAIbHBIM
HaIpaBJICHUEM IIy4dKa CBeTa W HalpaBJIeHUEM Ha YETBEPTYIO TEMHYIO
TUQPPAKIMOHHYIO TTOJIOCY
4. JludpakuroHHas penierka yctaHopjaeHa Ha pacctostHuu 80 cMm oT skpaHa. Ha
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peleTKy nagaeT MOHOXPOMATHYECKHUM CBET ¢ IJIMHOM BOJIHBI 0,65 MxkM. Ha skpane
pPAcCTOSIHUE MEXIy MaKCMMyMaMH IE€pBOIO M BTOPOTO MOpPsAKa paBHO 5,2 cM.
CKOJIbKO BCEro MaKCUMYMOB 00pa3yeT 3Ta TudpakinoHHasl pemierka?

5. Ompenennutb, BO CKOJIbKO pa3 YMEHBIIUTCS HWHTEHCUBHOCTb CBETA,
MPOLIE/IIET0 Yepe3 JBa MOJSIpU3aTopa, pacloI0KEHHBIE TaK, YTO YIOJ MEXAY HX
[VIaBHBIM IUIOCKOCTAMHM 0 = 60°, a B KaXIOM U3 MOJSIpU3aTOPOB Tepsercs 8%
WHTEHCUBHOCTH Ma/Ial0IIEro Ha HeTO CBeTa

6. Uepnoe Teno marpenu ot temmeparypbl 600K no 2400K. Bo ckonbko pa3
yBeNIMUMiIach o0OINas TeIuioBas »SHeprus, usmydaemas TenomM? Ha ckonbko
M3MEHUJIACh JJIMHA BOJHBI, COOTBETCTBYIOIIAS MAKCUMYMY SHEPIUH M3IYUYCHUS U
CHEKTPAJIbHBII COCTaB U3ITyUYCHHUS?

7. Onpenenutb HAUMEHBIINH 3aCP>KUBAIOITNI TOTSHIINAN, HEOOXOAMUMBIN TS
MPEeKpaleHUs] SMUCCHUU C TIOBEPXHOCTH (OTOKATOJa, €CIM OH OCBEIIAeTCs
U3JIy4eHHUEM ¢ JUIMHOU BosHbl 0,4 MKM, a KpacHasi TpaHuIIa JAJI1 MaTepuaia Karoaa
paBHa 0,67 MKkM

8. ®orton c¢ sHeprueir 1 M»sB paccesiics Ha CBOOOAHOM IOKOMBIIEMCS
anekTpoHe. HaliTh KHHETHYECKYIO SHEPTHIO AIEKTPOHA OTAA4H, €CIIU B PE3yIbTaTe
paccesiHMsI JUTMHA BOJIHBI ()OTOHA U3MEeHMIach Ha 25%

9. Ilpu nBUNKEHUM YACTHIIBI BAOJL OCH X CKOPOCTDH €€ MOKET OBITh Ollpe/iesieHa

¢ TouHOCThIO (ommOKkoi) g0 1 cm/c. Haiitu HeomnpeneneHHOCTh KOOPIMHATHI,
€CJIM YacTulle sBisercs: 1) anexTpoH, 2) npodunka maccoii 0,1r

10. CoOctBeHHas (yHKIMS, OIUCHIBAIONIAS COCTOSHHE MMKpPOYACTHULBI B

v, (X) —csin™x

0eCKOHEYHO ITy00KOM NOTEHIIMANIbHOM sIMe IUPUHOM {, UMeeT BUJ |
. Ucnionb3ys ycinoBust HOPMUPOBKH, OIIPENENUTh NOCTOsTHHYIO C.

11. BbluMcauTh paguychl MEPBLIX TPEX OPOUT AJIEKTPOHA B aTOME BOAOPOIA

12. Haiitn HanGOJBIIYIO U HAMMEHBIIYIO JUTMHBI BOJIH cepu [lameHa B criekTpe
U3Iy4YeHUs Bogopoaa. CpaBHUTH MOJyYSHHBIEC 3HAYSHHSI C [UTHHAMH BOJTH BUIUMOTO

U3JIy4EeHUs
192
13. TlepBoHayanmpHast Macca M30TONa UpUAMs 77 paBHA M = 5 T, MepHOA

noypacnaga 75 cytok. Omnpeaenure, CKOJBKO sep pacnaaeTcs 3a | cexyHay B
7TOM npenapare. CKOJIbKO aTOMOB 3TOT0 Ipenapara octaHercs yepes 30 CyToK U BO
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CKOJIBKO pa3 U3MEHMUTCS aKTUBHOCTb IIperapara 3a 3To Bpems?

14. B ueHTpe COJIHIA MPOTEKAeT TEPMOSACpPHAs peakiys CUHTe3a Telus U3
BOJIOPOJIA, B KOTOPOIi U3 YEThIPEX MIPOTOHOB 0OpasyeTcs aapo He? u 1a nosutpona.
3anummre 3Ty peakiuio. Kakue eme yactuipl 00pa3yrorcs B Hei?

Kakoe komuuectso UZ*® «BbIropaeT» 3a roji B A1€pHOM PEAKTOPE C
anexTpudeckoit MmomHocTeio 1 I'BT u k..a. 38%? Cuurate, yTo pacnaf sjaep
ypaHa oJ AeUCTBUEM TEIIOBBIX HEHTPOHOB MPUBOJUT K 0OPa30BaHUIO H30TONOB
KceHOHa-141, cTpoHIMsI-92 U TpeX BTOPUUHBIX HEHTPOHOB.




0) Ilopsinoxk mpoBeneHHs] MPOMEKYTOUYHOWH aTTeCTAMH, MOKA3aTeJM W KPUTEPUH
OLlCHUBAHMUSL:

[TpomexxyTouHass arrecranus 1O AucHUIUIMHE «DH3MKa» BKIIOYAET TEOPETUUCCKUE
BOIIPOCHI, TIO3BOJISIONINE OICHUTh YPOBEHb YCBOCHHUSI OOYYAIONIMMHUCS 3HAHUH, ¥ TIPAKTUYECKUE
3a/1aHusl, BBISBISIFOIINE CTENIEHh CHOPMUPOBAHHOCTH YMEHUH ¥ BIIAJICHUH, MPOBOIUTCS B (hopMe
3agera (1 cemecTp) u sK3ameHa (2 cemectp).

3ayer MpPOBOAMTCSA B BUAE COOECEIOBAHUS MO TEOPETUUYECKUM BONpPOCAM. DK3aMEH IO
JAHHOM JHCIUIUINHE TIPOBOJAMTCS B YCTHOH (hopMe 10 SK3aMEHAIMOHHBIM OHMJIETaM, KaKIbIH U3
KOTOPBIX BKIFOYACT 2 TEOPETUYECKUX BOIIPOCA M OJTHO MPAKTHIECKOE 3aaHHeE.

Ilokazamenu u Kpumepuu oyenueanus 3auema:

— Ha OICHKY «3auTeHO» (3-5 OamioB) — oOyyaromMiics MOKa3bIBaeT CHOPMUPOBAHHOCTD
KOMIIETEHIIMH, HaJIM4ue TBEPJbIX 3HAHUN MPOrpaMMHOI0 MaTepuaia, IpaMOTHOE U JIOTHYecKoe
U3JI0KCHNE MaTepuaia NpU OTBETe, HOMYCKAIOTCS HE3HAYUTEIbHBIE OIIMOKH, YBEpEHHO
UCIIpaBIIIEMBbIE 1OCIIE JOIOIHUTENBHBIX BONPOCOB, MPaBUWIbHbBIE JEHCTBUS MIPU JEMOHCTpAIUU
YMEHUH U HAaBBIKOB.

— Ha OICHKY «He 3a4TeHo» (1-2 Oamia) — 00yJaroMiics TOKa3bIBAET, YTO PE3yJbTaT 00yUCHHUS
HE JOCTUTHYT, KOMIIETEHIIMH HE C(HOPMHUPOBAHbI, HE MOXKET NPEeIbsBUTh 3HAHHUS Ha YPOBHE
BOCIIPOM3BEJCHUS U OOBSICHEHUS MH(POPMALUH, JaKe C MOMOIIbI0 HABOISIIUX BOIPOCOB, HE
CHoco0€H NMPOJEMOHCTPUPOBATh YMEHUS M HABBIKU [IPU PELICHUU POCTEHINX 3a/1ad.

Ilokazamenu u Kpumepuu oUueHUBAHUA IK3AMEHA:

— Ha OLEHKY «OTJMYHO» (5 6ayioB) — 00yyaromuiicss JEMOHCTPUPYET BBHICOKHI YPOBEHb
c(OPMHPOBAHHOCTH KOMIIETEHIMI, BCECTOPOHHEE, CHCTEMAaTHYecKoe U TIIyOOKOoe 3HaHME
y4eOHOTO MaTepualia, CBOOOJHO BBHINONHSAET TMPAKTHUYECKUE 3aJaHMsi, CBOOOIHO ONEpUpPYET
3HAHUSIMH, YMEHUSAMH, IPUMEHSET UX B CUTYaLMSX OBBIIIEHHON CIOKHOCTH.

— Ha OLEHKY «Xxopomo» (4 0amia) — oOyyaromuiicss 1eMOHCTPUPYET CPEAHHUM YpPOBEHb
c(OPMHPOBAHHOCTU KOMIIETEHLIUH: OCHOBHBIE 3HAHMSA, YMEHHMsS OCBOCHBI, HO JOIMYCKaIOTCA
HE3HAYNTENbHbIC OIMIMOKH, HETOYHOCTH, 3aTPyTHEHHS IPY aHATUTUIECKHUX OTIEpAIHsIX, TEPEHOCEe
3HaHWI U YMEHUU Ha HOBbIE, HECTAH/IAPTHBIE CUTYAIHH.

— Ha OIICHKY «YyIOBJIETBOPUTEJbHO» (3 Oamra) — oOydYaromIMiics JIEMOHCTPUPYET
HOPOTOBBI YypOBEHb C(HOPMUPOBAHHOCTH KOMIIETEHLIUH: B XOJ€ KOHTPOJIHBIX MEpOINpPHUITUI
JIOITyCKAIOTCS OIMMOKH, TPOSIBIISIETCSI OTCYTCTBHE OTACNBHBIX 3HAHWH, YMEHH, HaBBIKOB,
00yyaromuicss UCHBITHIBACT 3HAYUTEIbHBIC 3aTPyIHEHHs NPH OINEPUPOBAHUM 3HAHUAMHU U
YMEHUSIMU TIPH WX TIEPEHOCE Ha HOBBIE CUTYAIINH.

— Ha OIICHKY «HEeYyI0BJIeTBOPUTEIbHO» (2 Oaa) — 00yJaronuiicss AeMOHCTPUPYET 3HAHUS
He Oosiee 20% TeopeTHUeCKOro MaTepHalyia, JOMYCKAeT CYIIECTBEHHBIC OMIMOKH, HE MOXKET
MOKa3aTh UHTEJUIEKTYaJIbHbIE HABBIKU PEIIEHUS MPOCTHIX 3a]1ay.

— Ha OIICHKY «HEeY0BJIETBOPUTEIbHO» (1 0amT) — 00yJaronuiicss He MOXKET MOKa3aTh 3HAHMS

Ha YPOBHC BOCHPOU3BCACHUA U O0OBSICHEHHS I/IH(I)OpMaLII/II/I, HEC MOXCT I10Ka3aThb
HWHTCJUICKTYAJIbHBIC HABBIKW PCIICHUA ITPOCTHIX 3a/1aY.



