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JIner akryaauszanuu padoueil mporpaMmbl

Pabouast mporpamMmma repecMoTpeHa, 00CcykaeHa u 0100peHa s peanuzanuu B 2022 - 2023
yueOHOM rofy Ha 3aceqaHuu Kadeapel DOHUIUKU

[Iporokom ot 20 1. Ne

3aB. kadeapoii M.B.XpKmec

Pabouast mporpamMma repecMoTpeHa, 00CyKaeHa u 0100peHa s peanuzamnuu B 2023 - 2024
yueOHOM roay Ha 3aceqaHuu Kadeapsl DOHU3UKU

[Iporokom ot 20 1. Ne

3aB. kadempoii M.B.XpKmec

Pabouas nmporpamma nepecMoTpeHa, o0cyxaeHa u ogodpena st peanmsanuu B 2024 - 2025
y4eOHOM rojy Ha 3acenanuu Kadeapel DOu3uKu

IIporokomor 20 1. Ne

3aB. kadeapoii M.B.prynnc

Pabouas nmporpamma nepecMoTpeHa, 00cyxaeHa u ogodpena st peamszanuu B 2025 - 2026
y4eOHOM roy Ha 3aceqanuu kadeapsl Dusuku

IIporokomor 20 1. Ne

3aB. kadeapoii M.B.prynnc




1 Iles1u ocBOCHUS TN CHMILTHHBI (MOYJI51)

Henstmu ocBoeHUs TUCUUTUTHHBI «DU3UKa» ABISIOTCSA:

- O3HAKOMJICHHWE C OCHOBHBIMU (PU3WYCCKUMU SIBIICHUSMH, 3aKOHAMH M TPAaHUIIAMH UX
MPUMEHUMOCTH 1J1 POPMUPOBAHUS MPEACTABICHUIN O COBPEMEHHOM HAyYHOU KapTHUHE MHPA;

- TPUMCHEHHE OCHOBHBIX 3aKOHOB U SIBJICHUW (U3MKH TPHU PEIICHUH 3a1ad,
BO3HUKAIOIIUX B MOCJEAYIONIeH TPpodhecCHOHATBLHON AeITeTbHOCTH;

- MPUOOPETEHNE HABBIKOB YKCIIEPUMEHTAIBLHOTO UCCIICIOBAHUS (PU3HUECKUX TIPOIECCOB,
OCBOEHHUE METO/IOB MOIYYeHHs U 00pabOTKH SMIUPUIECKON HHPOPMAIIH.

2 MecTo TMCHHMIIMHBI (MO1YJIsI) B CTPYKTYpe 00pa30oBaTe/bHOil IPOrpaMMbl

Huctummuaa Ousnka BXOAUT B 0053aTENNbYI0 YacTh y4eOHOTO TUTaHa 00pa3oBaTeIbHOM
POTPaMMBI.

JUis  w3ydeHus  JAWCHUIUIMHBI  HEOOXOAWMBI  3HAHUS  (YMCHHsS,  BJAJICHUSA),
c(OpPMHUPOBAHHBIC B PE3YJIBTATE U3YUCHHUSI JUCITUTUTAH/ IPAKTUK:

Hucnummaa «®u3uka» BXoauT B 0a30Byr0 YacTh Onoka 1 oOpa3oBarenbHOM
POTPaMMBI.

JUis  w3ydeHus  JAWCHHUIUIMHBI  HEOOXOAWMBI  3HAHUS  (YMCHHS,  BJIAJICHUSA),
cOpMHUpOBAaHHBICE B pe3yjibTaTe H3ydeHHS (PHU3UKH B pE3yabTare W3ydYeHHs JUCIHUILIHH
«Du3ukay, «MaTtemarukay, « XuMus» Ha 6a3e cpeHero (MIOTHOT0) 001ero 0opa3oBaHusl.

Wzyuenne ¢u3nku Oasupyercs Ha 3HAHMM TaKUX pas3ielioB MaTEMAaTHKU Kak
muddepeHIaTEHOE U MHTETPATbHOM Hcuuciienue, muddepeHImaibHble YpaBHCHUS, BEKTOPHBIN
aHaJu3, TapMOHWYECKUI aHaiu3, TEOpUs (QYHKIUU KOMILICKCHOTO MEPEMEHHOTO, JIMHEHHAs
anreOpa, ypaBHCHHS MaTeMaTHUeCKOW Qu3uku. M3 Kypca XUMUU HEOOXOJMMBI 3HAHHS
CJICAYIONIMX pa3zeiioB: neproanueckas cucrema [I.11. MenneneeBa, CTpyKTypa NepUOIUIECKOM
CUCTEMBI, CTPOCHHE aToMa, JJICKTPOHHBIC W IJIEKTPOHHO-TpadudecKkue (HOpMYIIbI IIIEMEHTOB,
AIIEKTPOXUMHUSL.

3HaHus (YMEHMs, BIIaJIEHUs), IOJyYSHHbIE NPH M3YyYEHUU JaHHOM IUCIMITIMHBI OyxyT
HEOOXOUMBI 1151 U3YYEHUSI AUCIUILIINH/TPAKTHUK:

TexHnueckas TepMOJUHAMUKA U TETIJIOTEXHHUKA

DU3NKO-XUMUYECKUE OCHOBBI METAJLITYPTHUECKUX ITPOLIECCOB

AHanutuyeckas XuMus 1 GU3NKO-XUMHUYECKUE METO/IbI aHAIHN3a

dusnyeckas XUMH

Komnonnnas xumus

MaccooOMeHHbIE TPOLECChl XUMUYECKON TEXHOJIOTUU

IInannpoBaHue HKCIIEPUMEHTA U MOJEIUPOBAHNE XUMUKO-TEXHOJIOTHUECKUX ITPOLIECCOB

3 Komnerenuun odyuarouierocs, popMupyemMbie B pe3yJabTaTe 0CBOEHUS

AUCHHUILUINHBI (MOAYJIS) ¥ IJIAHUPYEMBbIe Pe3yJIbTAThI 00y4eHH sl

B pesynbrate ocBoeHMs AMCUMIUIMHBI (Moayins) «®Pusuka» oOydaromuiics AOIKEeH
00Ja1aTh CIEAYIOUUMU KOMITETEHIIUSIMU:

KO,}I HHJIUKaTopa I/IH)II/IKaTOp JOCTHIXXCHUA KOMIIETCHIITN N

OIIK-2 CmocobeH wucCHonb30BaTh MaTeMaTHueckue, (uzndeckue, (QU3MKO-XUMUYECKHE,
XHUMUYECKHE METO B! JUTI pEIICHHU 3a0a4 NPOheCCHOHATBHON NeTeIbHOCTH

OIlK-2.1 Ucnone3yer  marematumyeckue, (usmueckue,  (HUNKO-XMMHUYECKUE,
XUMHAYECKHEe  METOABl Ul  pelleHus 3agad  npodecCHOHaTbHON
JeSITeJIbHOCTH

OIIK-2.2 BeiOupaer  marematuueckue, — Qu3Mueckue,  (PUIMKO-XMMUYECKHUE,

XUMHUYECKHUE METOJIBI JIJIsl pEIICHUS 3a1a49 IpodeccuoHambHOM




JCATCIIBHOCTH




4. CTpyKTypa, 00bEéM U coep:KkaHue TUCHUIIMHBI (MOAYJIs)
OO0mas TpyI0€MKOCTh JUCIUIUIMHBI COCTABISIET 8 3a4eTHBIX enuHull 288 akaa. 4acoB, B TOM

YUCJIC:

— KoHTakTHas padora — 109,15 akan. yacos:
—aynuropHas — 105 akaj. 9acos;

— BHeaynutopHas — 4,15 akaj. 4acos;

— caMmocTosTenbpHas padora — 143,15 akan. yacos;
— B (hopMe MpaKkTUIECKOM o AroToBku — 0 akaj. Jyac;,
— IMOATOTOBKA K 3K3aMeHy — 35,7 akaj. gac

dDopMa aTTeCcTaluu - 3a4€T, 9K3aMCH

AynutopHast § =
o | onraxTHAA pabora & 3 ®dopma TeKyIero
=
5 B aKaJl. qacax o Bun KOHTPOJIS
Pazpen/ Tema 3 (B axaz. acax) E B . p Kox
S & © |camocrosTensHOMN | ycneBaeMOCTH U
JIACIMTUTHHBI 3 [ ., | xomnerenin
O 2 £ paboThI TIPOMEKYTOUHOM
nmab. | mpakr. | 3 Q&
Jlek. = aTTecTaluu
3aH. 3aH. QO &
1. Ddusnueckue OCHOBBI
MEXaHUKH
HOJI'OTOBKA K
NPaKTUIECKOMY
3aHSTHIO;
BBITIOJIHCHUE
MPAKTHIECKUX
adot (U13); IpoBepKa
L1 Kunemaruxa caEAOCTos(ITezjllbl);oe I/IH,HI/I]E)I/I,H EJILHLIX
MOCTYNaTEIbHOIO u 1 2/11 5 Y
H3yUYCHHE 3ajad;
BPaIIaTeIbHOTO IBIKESHUS N )
yueOHOM U cemunap Ne 1;
HaY4YHOU
JUTEPATYPHI B TOM
quCIIe
NEKTPOHHBIX
pecypcos.
1 MIOJTOTOBKA K
nabopaTopHOMY,
CEMUHApCKOMY U
PaKTUIECKOMY
3aHSTHIO;
HpOBEpKa
BBIIIOJIHCHHUEC
MHIVBHIYaTbHBIX
MPAKTHIECKUX
1.2 Junamuka 3ajad;
padot (MA3);
MOCTYNaTEIbHOTO u 2 /11 5 3aluTa
CaMOCTOSTEIEHOE
BPAIIaTeIbHOTO IBIKCHUS 1ab0PaTOPHBIX
HU3y4yeHue .
GO 1 pabot Ne 4;
i o cemuHap Ne 2;
Hay4HOH
JIUTEPATYPHI B TOM
qucIe
JNMEKTPOHHBIX
pecypcos.




1.3 3akoHBI COXpaHCHHUS B

MCXaHUKC

/11 10

MOATOTOBKA K
1a60paTOpPHOMY,
CEMHHAPCKOMY H
[IPaKTHYECKOMY
3aHATHIO;
BBIIIOJIHEHHE
MPaKTHIECKHUX
pabor (MA3);
CaMOCTOATENBHOE
u3ydyeHue
yueOHOM U
Hay4YHOU
JNUTEPATyphl B TOM
quCIIe
SNIEKTPOHHBIX

pecypcos.

WHAWBUIAYAJIbHBIX

IIpOBEpKa

3a71ad4;

3amuTa
nabopatopHoOn
pabotsr Ne 1;
cemuHap Ne 3;

K0JIEOAHHS U BOJIHBI

1.4 Mexanngeckune

/11

10

MOJIrOTOBKA K
nabopaTopHOMY,
CEMHHAPCKOMY H
MIPaKTHYECKOMY
3aHATHIO;
BBITIOJTHEHNE
MPAKTHIECKUX
padot (M13);
CaMOCTOSTENBHOE
n3yJdeHue
yueOHOil u
HayqIHOU
JIUTEPATYPhI B TOM
qucie
INMEKTPOHHBIX
pecypcos.

IIpoBepKa
WHUBUAYaTbHBIX
3aad;
3aImTa
11ab0paTOPHBIX
pabot Ne 5, 7;
cemuHap Ne 4;

MCXaHHKa

15 PenaruBucrckas

10

MOATOTOBKA K
nabopaTopHOMY,
CEMUHApCKOMY U

NPaKTUIECKOMY
3aHSTHIO;
BBIIIOJIHCHHUEC

MPAKTHIECKUX

padot (MA3);
CaMOCTOSITENEHOE

H3y4eHHE
yueOHOM U
HaY4YHOU
JUTEPATYPHI B TOM
quCIIe
NEKTPOHHBIX

pecypcoB.

IpOBepKa

UHANBUAYAJIbHBIX
3aj1au;

cemuHap Ne 5;

Wroro no pazneny

6/41

40

2. Craructuueckas (¢u3uka u

TCPMOJUHAMHUKA




MIOJTOTOBKA K
1a60paTOpPHOMY,
CEMUHAPCKOMY U
MIPAKTHYECKOMY
3aHSTHIO;
IIpOBEpKa
BBIITOJIHEHHE
MHIUBHAYaIbHBIX
21 MPAKTHIECKUX samat:
: adot (M1/13); ’
MonekynspHO-KUHETHYECKAs 2/21 5 p (A3); 3aluTa
CaMOCTOSITENEHOE .
TeOpHs HACATHHBIX Ta30B Ta00paTOpHOI
u3ydyeHue .
. paboter Ne 11;
yueOHOM U X
. cemuHap Ne 6;
HaY4HOH
JUTEPATyPHI B TOM
qucie
IEKTPOHHBIX
pecypcoB.
MIOJITOTOBKA K
nabopaTopHOMY,
CEMHHApPCKOMY H
MIPaKTHYECKOMY
3aHATHIO;
IIpoBepKa
BBITIOJTHEHNE
WHUBUAYaTbHBIX
MPaKTUYECKUX Samat:
adot (U3); ’
2.2 OCHOBBI TEPMOUHAMUKHU 2/1,41 5 P (M]13); 3aluTa
CaMOCTOSITENbHOE .
. 7Ta00paTOpHO
yrer paboter Ne 14;
yueOHOil u ;
. cemuHap Ne 7;
Hay9IHOH
JUTEPATYPHI B TOM
qucie
3JIEKTPOHHBIX
pecypcos.
HWroro no pazaeny 4/3,41 | 10
3. DIeKTpIYECTBO M MarHeTH3M
MIOJTOTOBKA K
nabopaTopHOMY,
CEMUHApCKOMY U
NPaKTUYECKOMY
3aHSTHIO;
poBepKa
BBITTOJTHEHUE
WUHUBUYaTbHBIX
MPAKTHIECKUX
3.1 DIEKTPOCTATHIECKOE 3aJ1a4;
pabot (MA3);
mojie B BakyymMeé U B 2/21 5 3amuTa
CaMOCTOSITENEHOE N
BEILECTBE 7Ta00paTOpHOI
n3ydeHue i
. paboter Ne 21;
y4eOHOi u X
N cemuHap Ne 8;
Hay4IHOH
JUTEPATYPHI B TOM
qucie
3JIEKTPOHHBIX
pecypcoB.




3.2 ITocTOsAHHBIH
SIEKTPUIECKUI TOK

2/11

2/11

MOATOTOBKA K
1a60paTOpPHOMY,
CEMHHAPCKOMY H
[IPaKTHYECKOMY
3aHATHIO;
BBIIIOJIHEHHE
MPaKTHIECKHUX
pabor (MA3);
CaMOCTOATENBHOE
u3ydyeHue
yueOHOM U
Hay4YHOU
JNUTEPATyphl B TOM
quCIIe
SNIEKTPOHHBIX
pecypcos.

poBepKa
HHIUBHAYaIbHBIX
3a/1a4;
3amuTa
nabopatopHoOn
paboTsr Ne 24;
cemuHap Ne 9;

3.3 MarauTocTaTuueckoe
mojie B BakyyMe H B
BEILIECTBE

2/11

10

MIOJTOTOBKA K
CEMUHAPCKOMY U
MIPaKTHYECKOMY
3aHATHUIO;
BBITIOJTHEHNE
MPaKTUIECKUX
pabor (MA3);
CaMOCTOSITENEHOE
u3y4eHue
yueOHOM U
Hay4YHOU
JUTEPATYPHI B TOM
qUCIIe
NIEKTPOHHBIX

pecypcos.

npoBepKa
HHIUBHAYaIbHBIX
3a/1a4;
cemuHap Ne 10;

34 DneKTpoMarHuTHas
WUHTYKIHS.
DNeKTpOMarHuTHbIE
KosteOaHwsl. IlepemennbIit
3NEKTPUUECKUM TOK

2/11

2/11

6,8

MIOJTOTOBKA K
nabopaTopHOMY,
CEMUHApCKOMY U

NPaKTUIECKOMY
3aHSTHIO;
BBIIIOJIHCHHUEC
MPAKTHIECKUX
padot (MA3);

CaMOCTOSITENEHOE

H3y4eHHE
yueOHOM U
HaY4YHOU
JUTEPATYPHI B TOM
quCIIe
NEKTPOHHBIX

pecypcoB.

npoBepka
MHIVBHIYaTbHBIX
3ajad;
3aIuTa
1a00paTOPHBIX
pabot Ne 27, 28;
cemuHap Ne 11;

35 ONeKTpOMarHUTHbIE
KOJICOAHUS M BOJIHBI

12,2

MIOJITOTOBKA K
MPaKTUYECKOMY
3aHATHIO;
BBITTOJTHCHUE
MPAKTUYECKUX
padot (MA3);
CaMOCTOSITEIbHOE
U3yuCHHE
yaeOHOU 1
HAay4YHOU
JUTEPATYPHI B TOM
qHcie
JJIEKTPOHHBIX

pecypcoB.

npoBepKa
HMHIUBHIAYaIbHBIX
3aj1ad;

Wroro no pazneny

10

421

8/51

39

Uroro 3a cemectp

18

18/211

18/12,41

89

3a4€T

4, OnTuka




MIOJTOTOBKA K
1a60paTOpPHOMY,
CEMUHAPCKOMY U
MIPaKTHYECKOMY
3aHSTHIO; IIpoBEpKa
BBIIIOJIHEHHE | MHIUBHUIYAIBHBIX
MPAKTHIECKUX 3aad;
4.1 Bomnosas ONTHKA 260T I3); 3a1ima
(unTepdepenuus, 421 4 10 p ’
St pAKIIS, TONAPAI) CaMOCTOSITEeNbHOE |  Tab0paTOPHBIX
’ u3ydyeHue pabot Ne 32, 34,
yueOHOM U 35;
Hay4YHOU cemuHap Ne 12;
JUTEPATyPHI B TOM
qHCIe
IEKTPOHHBIX
9 pecypcoB.
MOJIrOTOBKA K
nabopaTopHOMY,
CEMUHAPCKOMY U
MIPaKTHYECKOMY
3aHSATHUIO;
IIpoBepKa
BBITIOJTHEHNE
WHUBUAYaTbHBIX
MPAKTHIECKUX Samat:
adot (U3); ’
4.2 KBaHTOBasI ONTHKA 4/11 4/11 20 p (M]13); 3amuTa
CaMOCTOSITEIBHOE .
. 7Ta00paTOpHO
YIeHy pabotsr Ne 36 A;
yueOHOil u i
. cemuHap Ne 12;
Hay9IHOH
JIUTEPATYPhI B TOM
qucie
INMEKTPOHHBIX
pecypcos.
HWroro no pazaeny 8/31 8/11 30
5. ®uznka atoma
MIOJTOTOBKA K
nabopaTopHOMY,
CEMUHApCKOMY U
NPaKTUIECKOMY
3aHSTHIO;
poBepKa
BBIIIOJIHCHHUEC
HHANBUAYAJIbHBIX
MPAKTHIECKUX sama:
adot (M/13); ’
5.1 ®usuka aroma 2| 4 4/11 421 10 P (M]13); 3amuTa
CaMOCTOSITENEHOE
. 11a00paTOPHBIX
yrem pabor Ne 41, 42;
y4eOHOi u .
N cemunap Ne 13;
Hay4IHOH
JIUTEPATYPhI B TOM
qucie
IMEKTPOHHBIX
pecypcoB.
Wroro no pazpeny 4 4/11 421 10
6. Ousuka Tena.

TBEPAOTO
DIeMEHTHI KBAaHTOBOH (H3UKH




IOATI0OTOBKA K

nabopaTopHOMY,
CEMHUHAPCKOMY;
BBIIIOJTHEHNE
IIpoBEpKa
npaKTqucxm.; VHIUBHUIYaIbHBIX
6.1 ®wusmka TBEpAOro Tea. pagor (UJ13); 3a1ay;
DeMeHTHI KBaHTOBOM 3 |3/1,en| 3121 10 |camocToATeIRHOC 3anmra
U3ydeHHE .
¢bm3ukn SHoii 11 Ta00paTOpHOI
yae . paboter Ne 44;
HayHHon cemunap Ne 14,
JUTEPATyPHI B TOM
qHCIIe
IIEKTPOHHBIX
pecypcos.
HUroro no pazaeny 3 |3/1,eU| 32U 10
7. ®u3MKa AApa U INEMEHTAPHBIX
JaCTHIL
MIOJTOTOBKA K
CEMUHAPCKOMY U
MIPaKTHYECKOMY
3aHATHUIO;
BBITIOJTHEHNE 3amuTa
MPaKTUYECKUX nabopaTtopHOH
padot (M13); paboter Ne 51;
71 Qusma ampa u 6 2/21 2/11 | 4,15 | camocTOsTENBEHOE IpoBEpKa
AIIEMEHTAPHBIX YaCTHUI]
n3yJdeHue MHIUBHIYaIbHBIX
yueOHOI U 3aJ1au4;
HAY4YHOM cemuHap Ne 15;
JIUTEPATYPhI B TOM
qucie
INEKTPOHHBIX
pecypcos.
HWroro no pazaeny 6 2/21 2/11 | 4,15
Hroro 3a cemectp 17 |17/7,61| 17/611 |54,15 SK3aMeH
35/9,6 | 35/18,4 |143,1
Hroro mo aucuummHe 35 " " 5 3a4eT, IK3aMeH




5 O0pa3oBaTte/ibHbIE TEXHOJIOTHH

Jns hopMUpOBaHHS KOMIETEHUMH M peaau3alliyd MPeJyCMOTPEHHBIX BUAOB y4eOHOMH
paboThl B y4eOHOM IIPOLIECCE MCIONb3YIOTCS TPAAULMOHHAS U MOAYJIbHO-KOMIIETEHTHOCTHAS
TEXHOJIOTHH.

Hcnonp3yroTes cieayomuye BUIbl JEKIUi:

BBOJIHAs JIEKIIMS — 3HAKOMUT CTYAEHTOB C LIEJIbI0O MU HA3HAYEHUEM Kypca, €ro poJiblo U
MECTOM B CHUCTEME€ YYEOHBIX IUCIMILUIMH; JAeTCI KPATKUH HCTOPHUYECKHH 0030p pa3BUTHA
JAHHOM HayKH, CBSI3bIBAETCS TEOPETUYECKOE COAEp)KaHue y4eOHOW NUCHMIUIMHBI ¢ Oyayei
NPaKTUYECKOH paboTol crienuanucTa, JaeTcsl XapaKTepUCTHKA y4eOHO-METOAMYECKUX TTOCOOHIA
10 KYPCY, BBIJAETCS CIIUCOK JIUTEPATYPhl U COOOIIAIOTCS IK3aMEHAIIMOHHbIE TPEOOBaHUS;

nH(OPMALMOHHAS JISKLIUS - TPAAULIMOHHAS JIEKLIUS, HA KOTOPOU MPOUCXOIUT U3JI0KECHUE
coJiepKaHus y4eOHON JUCLIUIUINHBL,

0030pHasl JIEKIUsS — YUTAeTCsl B KOHIE pa3jiesla; B HEH OTpakaloTcsd BCE OCHOBHBIE
TEOPETUYECKHE MOJ0XKEHHUS, COCTABIAIOIINE HAyYHO-NOHATUHHYIO OCHOBY JIaHHOIO pasiena,
UCKJII0Yasi IETAIM3alliI0 U BTOPOCTENIEHHBIN MaTepual;

npoOJeMHas JIEKLIUs — MCIOJB3YeTCsl KakK 3JEMEHT B COCTaBe JIEKIMM, KOrja Iepen
CTYACHTAMH CTaBUTCS HEKOTOpas mpoliieMa W IpeiaraeTcsi HaWTH TMOAXOIbl M IyTH K ee
PELICHHUIO;

JEeKIUS-BU3yalIn3alusi — JeKIUH C TpPUMEHEHHEeM (HU3UYECKUX JAEMOHCTpAaluid ¢
00BSICHEHUEM ITPOUCXOIAIINX SIBIICHUH, OJJOKOB MH(OPMAIIUK B BUJE CXEM, TaOJIUL], PUCYHKOB, a
TaK)K€ KOMITbIOTEPHBIX IEMOHCTPALIH.

Teopernueckuii MaTepuan 3akperuiieTcss B XoAe JabOpaTOpHBIX, IMPAKTHUYECKHX,
CEMHUHApPCKUX 3aHATHSIX.

B xoze 1a00opaTOpHBIX M MPAKTUUECKUX 3aHATHH MPAKTUKYETCS UHTEPAKTHUBHbBIE METO/IbI
oOyueHus, Takue Kak paboTa B MajiblX Ipymnmnax(2-4 uyenoBeka), HHAUBUAYAIbHOE OOydeHHUE,
KOHTpOJIMpyeMasi camocTrosTenbHas paborta. IIpm o00paGoTke pe3ynbTaToB (PU3NUECKOro
JKCIIEpUMEHTa npuMeHstorces | T-meTombl.

6 Y4eOHO-MeTOAUYECKOE 00eciedeHUe CAMOCTOSITeJIbHOI PadoThl 00y4aroImmMXcst
[Ipencrasneno B mpunoxxeHuu 1.

7 OneHovHnblie cpeacrea AJisl MIPOBEICHUSA HpOMe)KyTO‘IHOﬁ aTrrecranmumn
Hpe,[[CTaBJ'IeHLI B ITPUIIOKCHUHN 2.



8 YueOHo-MeTOAMYeCcKOEe H HH(POPMALIMOHHOE 0O0ecneyeHue TUCIUIIUHBI (MOTYJIs1)
a) OcHoBHAas JUTEpPaTypa:

1. demumuenko, B.M. ®usuka: yuebnnk / B.U. demunuenko, 1.B. Jlemuauenko. — 6-e

u3a.,nepepad. u gon. — MockBa : MH®PA-M, 2016. — 581 c¢. - Pexum pgocryma
https://znanium.com/]. — (Bsiciiee oOpasoBanue: bakanaBpuar). - ISBN 978-5-16-010079-1
(print); ISBN  978-5-16-101800-2  (online). - Tekcr: oaekrponnsiii. -  URL:

https://znanium.com/catalog/product/469821 (nara oopamienus: 04.11.2020). — Pexxum goctyma:
0 TIOJTITHCKE.

2. KysnenoB, CHU.Ousuka: Mexanuka. MexaHudyeckue Koyne0aHUS W BOJIHBL.
MonekynsapHas pusuka. TepmoauHamuka: yue6. mocodue / C.U. Ky3Henos. — 4-e us., ucnp. u
nor. — Mocksa: By3oBckuii yueonuk: MHOPA-M, 2014. — 248 c. - ISBN 978-5-9558-0317-3
(By3oBckuit yueOnuk); ISBN 978-5-16-006894-7 (MHDPA-M). - Tekcr: anektponnsiid. - URL:
https://znanium.com/catalog/product/412940 (nata oopamienus: 04.11.2020). — Pexxum goctyma:
IO TIOJIITUCKE.

3Ky3nenos, C.1. ®usnka: OCHOBBI JIEKTPOIMHAMUKA. DIIEKTPOMArHUTHBIC KOJICOAHUS U
BosiHbL: yue0. mocobue / C.U. Ky3neuoB. — 4-e u3z., ucnp. u pon. — MockBa: By3oBckuii
yueoauk UH®OPA-M, 2015. - 231 c. - ISBN 978-5-9558-0332-6 (By3oBckwuii yueOHuk); ISBN
978-5-16-009123-5 (MHD®PA-M, print); ISBN 978-5-16-101657-2 (MHD®PA-M, online). - Tekcr:
anekTponHbli. - URL: https://znanium.com/catalog/product/424601 (mata oOpaiieHus:
04.11.2020). — Pesxum 1oCTyIa: MO TOAMUCKE.

4Ky3nenos, C. . ®usuka. BonHoBas ontuka. KBaHToBast nmpupoja u3inydeHus. DJIeMeHTh
aTOMHOMU U simepHO pusuku: YueOHoe nocodue / Kysnenos C.1., Jlunep A.M.-3 uzz., nepepad.
u fo11. - Mocksa: By3osckuit yueonuk, HUL] THOPA-M,2015-212c. ISBN 978-5-9558-0350-0. -
Tekcr : anexrponnsiii. - URL: https://znanium.com/catalog/product/438135 (mara oGparieHus:
04.11.2020). — Pesxxum nocTyma: 1o MOAMUCKE.

0) lonojiHUTe/ILHAS JIUTEPATypa:
1. boraueBa, .}FO. MeTtoauka pemenus 3agad no ¢usuke. Mexanuka [ D1eKTpoHHBIN pecypc]:
yueoHoe nmocodue / U.10. borauesa, O.H. BoctpokuyroBa; MI'TV. - [2-¢ u311., MOATOT. 1O TI€Y.
u3n. 2017 r.]. - Maruutoropck: MI'TY, 2018. - 3arn. ¢ Tutyn. skpana. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=3567.pdf&show=dcatalogues/1/1515
210/3567.pdf&view=true

2. ®duzmka TBEpJOro Telia, aToMa W aTOMHOTO sjpa [DIeKTpOHHBIM pecypc]: ydeOHOe
noco6wue [ By30B] / C.A. ByrakoB [u np.]; Marautoropckuii roc. Texanueckuit yu-T um. I'. U.
Hocosa. - Marauroropck: MI'TY um. I'. 1. Hocosa, 2019. - 3arn. ¢ tutyn. skpana. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=3818.pdf&show=dcatalogues/1/1530
254/3818.pdf&view=true



https://znanium.com/catalog/product/469821
https://znanium.com/catalog/product/412940
https://znanium.com/catalog/product/424601
https://znanium.com/catalog/product/438135
https://magtu.informsystema.ru/uploader/fileUpload?name=3567.pdf&show=dcatalogues/1/1515210/3567.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=3567.pdf&show=dcatalogues/1/1515210/3567.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=3818.pdf&show=dcatalogues/1/1530254/3818.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=3818.pdf&show=dcatalogues/1/1530254/3818.pdf&view=true

B) MeToauueckne yKazaHus:

1. Mexanuka. MomnekynsapHas ¢(uU3HMKa W TepMOIWHAMUKA [DJIEKTPOHHBIN pecypc]:
naboparopusrii mpaktukyM / E.H. Acranos, 3.H. boruesa, JI.C. JlomkenkoBa u np.; MI'TV. -
MarauToropck: MITY, 2016. - 3arm. c TUTYIL. JKpaHa. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=2420.pdf&show=dcatalogues/1/1130
121/2420.pdf&view=true

2. Beuepkun, M.B. DJnextpoctatka ¥ TIOCTOSHHBIM TOK [DJEKTPOHHBIA pecypc]:
npaktukym / M.B. Beuepkun, O.B. Kpusko, E.B. Makapuesa ; MI'TY, UH-T sHepreTuku u
aBroMaTuku, Kag. ¢usuku. - Marautoropck: MI'TY, 2012. - 3arn. ¢ Turyn. skpana. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=1544.pdf&show=dcatalogues/1/1124
701/1544.pdf&view=true

3. CaBuenko, FO.1. [1epemeHHBIi TOK [ DNEKTPOHHBIN pecypc]: 1ab0paTOpHBIN MPAKTHKYM /
1O0.1. CaBuenko, O.H. Boctpoknyrosa, H.1. Mumenesa; MI'TY. - Marautoropck: MI'TVY, 2018.
- 3ari1. ¢ TuTya. ’kpana. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=3529.pdf&show=dcatalogues/1/1515
139/3529.pdf&view=true

r) Ilporpammuoe o0ecnneuenne u UHTEpHET-pecypcehI:

Haumenosanue 110 No norosopa Cpok aeicTBUS TUIEH3UU
MS Windows 7 J-1227 ot 08.10.2018 11.10.2021
J-757-17 ot 27.06.2017 27.07.2018
MS Office 2007 Ne 135 ot 17.09.2007 0eccpouHO
FAR Manager CB000IHO pacpocTpaHseMoe | 6ecCpouHO
7Zip CBOOOJIHO pacIpocTpaHseMoe | OeCCpOUHO

HpO(l)eCCHOHaJIbHLIe 0a3bl JAHHbIX U I/IH(l)OpMaIIHOHHLIe CIIpaBOYHLIC CUCTEMBDI:

1. HanumonaneHas nHpopMalnoHHO-aHAIUTHYECKas cucTeMa — Poccuiickuii nHaeKc
HayuHoro nutuposanus (PUHLI). — URL: https://elibrary.ru/project_risc.asp.
2. [TouckoBast cucrema Axagemuss Google (Google Scholar). — URL:

https://scholar.google.ru/.



https://magtu.informsystema.ru/uploader/fileUpload?name=2420.pdf&show=dcatalogues/1/1130121/2420.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=2420.pdf&show=dcatalogues/1/1130121/2420.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=1544.pdf&show=dcatalogues/1/1124701/1544.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=1544.pdf&show=dcatalogues/1/1124701/1544.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=3529.pdf&show=dcatalogues/1/1515139/3529.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=3529.pdf&show=dcatalogues/1/1515139/3529.pdf&view=true
https://elibrary.ru/project_risc.asp
https://scholar.google.ru/
http://window.edu.ru/

r) Ilporpammuoe o0ecnneuenne u UHTEpHET-pecypcehI:

Haumenosanue 10 Ne noroBopa Cpok aeicTBUS TUIEH3UU
MS Windows 7 J-1227 o1 08.10.2018 11.10.2021
J-757-17 ot 27.06.2017 27.07.2018
MS Office 2007 Ne 135 ot 17.09.2007 OeccpouHo
FAR Manager CB0001HO pacmpocTpaHsieMoe | 6eccCpoyHO
7Zip CBOOOIHO pacrpocTpansemMoe | 6ecCpoyHo

HpO(l)e(!CHOHaJILHLIe 0a3bl JaAaHHbIX U ]/IH(])OpMaIII/IOHHLIe ClIpaBOYHbLIC CUCTEMDI:

1. HamumonanbHas nH(GOPMAIIMOHHO-aHAIUTHYECKAs cucTeMa — Poccuiickuii mHaekc
nayunoro nutupoBanus (PUHIL). — URL: https://elibrary.ru/project risc.asp.

2. [TouckoBass cucrema Axagemuss Google (Google Scholar). — URL:
https://scholar.google.ru/.
3. HNudopmannonnas cucrema — EnuHoe OKHO nocTyna K HH(DOpMannOHHBIM

pecypcam. — URL: http://window.edu.ru/.

9 MaTepuajibHO-TeXHHYeCKOe o0ecrneyeHnue JUCHUILIMHBI (MOYJIs1)

MarepuanbHO-TEXHHUUECKOE 00eCTIeYeHNE AUCIUIINHBI BKIIOYALT:
VY4eOHble ayJUTOPUH JUIsl IPOBEACHUSI 3aHATUHN JIEKLIMOHHOT'O THUIIA
OcHalleHue ayIuTOpUN:
MynbTUMEANIHBIE CPEICTBA XPAaHEHHUS, TIEPEIauH U MPEICTaBICHUS HHPOPMALIUH.

VYuebHas ayautopus sl IpoBeAeHus JabopaTopHbIXx padot: JlabopaTopus «MexaHuKH,
MOJICKYJISIPHOM (PU3UKU U TEPMOJIUHAMHUKI

OcHarleHue ayTuTOpHHU:

JIaGopaTopHble yCTaHOBKH, M3MEPUTENIbHbIE MPUOOPHI JIJIsl MPOBEACHUS J1a0OpaTOPHBIX
pabor:

1. bamnmucTryeckue MasiTHUKH.

2. Mastauk O6ep6exa.

3. du3nveckuii MasTHUK.

4. locka 'anpTOHA.

5. JlaboparopHasi yCTaHOBKa ISl MCCIECIOBAHUS PACIPEEIICHHs] TEPMOAIIEKTPOHOB 10
MOJTYJIFO UX CKOPOCTH.

6. JlabGoparopHast ycTaHOBKa JUIsl OMpeAETCHHs IOKa3arened aamadarhl Y METOJIOM
Knemana u [Iezopma.

7. JlabopatopHasi ycTaHOBKA JUIsl TIPOBEPKU 3aKOHA BO3pPACTaHUS PHTPOIHUH B IPOIIECCE
Tuddy3un ra30B Ha MOJIENU MTEPEMEIINBaHUS IApPOB.

8.JJaboparopHasi yCTaHOBKa /ISl TIPOBEPKH 3aKOHOB BO3PACTaHMS YHTPOIIMU B MPOIIECCE
TEII000MEHa.

9.YcraHoBka a0opaTtopHasi Ui W3YYEHHUS 3aBHCUMOCTH CKOPOCTH 3ByKa OT
temneparypsl "M®-C3-M"

10. VYcraHoBKka maboparopHas IS HMCCIEIOBAHMUS TEIUIOEMKOCTH TBEPIOTO Teia
"M®-TET-M".

11. VcranoBka naGopaTopHas AJsi ONpeAeTeHUs] YHUBEPCAIbHOM ra30BOM MOCTOSHHOM
"M®-OI'TI-M".

12.Crenp 1ab0opaTOpPHBI Ta30BbIE MPOLIECCHI.

13. MepuTenbHbIi HHCTPYMEHT.


https://elibrary.ru/project_risc.asp
https://scholar.google.ru/
http://window.edu.ru/

VYuebHas ayauTopus AN TNpOBEIeHHUA J1abopaTopHbIX pabot: JlaGoparopus
«DNEKTPUYIECTBA U ONITHKI

OcHarieHue ayAuTopuu:

JIabopaTopHbIe YCTaHOBKH, U3MEPHUTEIBHBIC TPUOOPHI ISl TIPOBEICHHS Ta00paTOPHBIX
pabor:

1.JIaGopaTopHasi ycTaHOBKA ISl UCCIICAOBAHUS SJICKTPOCTATHUECKOTO TOJISI ¢ TIOMOIIBIO
OJIMHAPHOTO 30H1A.

2. YcTaHOBKA JUTS ITYHTUPOBAHMS MIJUTHAMIIEPMETPA.

3. YcraHoBKa 1abopaTopHas JUIsl OTpeesieHUs] HHIYKTHBHOCTH COJICHOM A U MATHUTHON
IPOHMIIAEMOCTH.

4. YcraHoBKa J1abopaTopHas Ui M3y4eHUsS PE30HAHCA HAMPSHKCHUH U OMpeiciICHUs
WUHIYKTHBHOCTH

5. JlaboparopHasi yCTaHOBKA JJIsi U3YYCHUS JITMHBI CBETOBOW BOJHBI U XapaKTEPUCTHK
TU(PPaKIMOHHON PEIICTKH.

6. JlabopaTtopHasi ycTaHOBKA JJIsi ONPEICIICHUS Pajryca KPUBH3HBI JIMH3BI U JITHHBI
CBETOBOI BOJIHBI C MOMOIIIBIO Kouiel] HproToHa.

7. JlabopaTopHasi yCTaHOBKAa JJIs OMpEACIICHUs KOHIICHTPAIIMM PACTBOPOB caxapa W
MIOCTOSIHHOM BpAIIICHUSI.

8. ICTOYHHMKY MUTaHUS TOCTOSHHOTO TOKA.

9. Marasun emkocreit Time Electronics 1071.

10. Marasun emkoctu P-513.

11. Marasun unayktuBaocteit Time Electronics 1053.

12. Marasusnsl conpotusienuii P-33.

13. MynsTumetpsl upporsie MAS-838.

14. MynsTumerpst APPA 106,203,205.

15. Ocmmnorpad asyxkananbHbii GOS-620 FG.

16. ITonspumerp CM.

17.MepurenbHbIii HHCTPYMEHT.

VYyeOHast ayautopust Ui IpoBeleHHs jJabopaTtopHbix padot: JlabopaTopus «AToma,
TBEPJIOTO Tea, SIpa»

OcHarieHue ayuTopuu:

JIaGopaTopHble YCTaHOBKH, U3MEPUTENbHbIE MPUOOPHI AJIsl MPOBEACHHS JTa00paTOPHBIX
pabor:

1.JIaGopatopHas ycraHoBka /s "M3yuenus BHemHero ¢porodddexra’.

2. YcTaHOBKa JUIsl M3y4eHHs CIIEKTpa aToMa BOJOpOJAa W ONPEACTCHUS TOCTOSHHON
Pun6epra.

3. YcranoBka nmabopaTopHast IS OTIpeIeIeH s MOTEHINalia BO30YKICHHS Ta3a.

4. YcTaHOBKa JJIs1 OTIpeIeNIeHUs] JUIMHBI TPOOera YacTHUIl B BO3TyXe€.

5. M3mepur.ckopocTu cuera Y UM2-2.

6. MonoxpomaTtopst MYM-1.

7. Mynstumetpsl APPA 205, 207.
8. Ocummnorpad nByxkanabHbii GOS-620 FG.
9. MepuTeNbHBI HHCTPYMEHT.

VY4yebHble ayaUTOpUU Ui TPOBEACHUS MPAKTHMYECKUX 3aHATUH, TPYNIOBBIX U
VHVBHTyAIbHBIX KOHCYJIbTAIlMH, TEKYIEr0 KOHTPOJIS U TPOMEKYTOUHOM aTTECTALNN

OcHalleHue ayIuTOpun:

NHTepakTHBHAS 10CKA, IPOEKTOD;

MynbTUMEAUITHBINA TPOEKTOP, IKPaH.

VYueOHbIe ayAUTOPHUU ISl BBIIOJIHEHHSI KYPCOBOTO IMPOEKTHPOBAHUS, MTOMEIICHHS IS
CaMOCTOSITENIbHON paboTHI.



OcHarieHue ayauTopuu:

ITepconanpubie KommbioTepsl ¢ makerom MS Office, ¢ Beixogom B MHTepHeT u ¢
JOCTYIIOM B 3JIEKTPOHHYIO HH(POPMAITMOHHO-00pa30BaTENbHYIO CPEY YHUBEPCHUTETA.

[Tomenienne JuIsi XpaHeHHs W TPOPHUIAKTHYECKOTO OOCIY)KUBaHUS  y4eOHOTO
000pyI0BaHUs

OcHarnieHue ayTMTOPHH:

Crennaxwu, ceiidbl a1 XpaHeHus: yueOHOro o0opyaoBanus. IHCTpyMEHTHI A1l peMOHTA
00opyIoBaHuUs.



Hpuioxenne 1

YueOHO-MeTOAUYECKOE O0ecTIeYeHre CAMOCTOSITEIbHOM PadoThl 00y4ar0IUXCS

[To qucumtumne «®u3nkay MpeaycMOTpeHa ayIMTOpHAs ¥ BHEAYAUTOPHAS CaMOCTOSTEIIbHAS
paboTa 00yJaromuxcs.

Ay,HHTOpHaH CaMOCTOsATCIIbHAA pa60Ta CTYACHTOB IpEAIoIaracT pei€cHNEC KOHTPOJIBHBIX 3aJa4d
Ha IIPaKTHYCCKUX 3aHATHUAX.

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

1. B mnockoctu XOY aBMXKeTCs TOYKA TaK, YTO CKOPOCTh €€ M3MEHSETCS MO 3aKOHY

V =02t(6i +8]) Onpemenuts: 1) yckopeHue TOUKH, 2) CKOPOCTH Yepe3 5 € Tocie Havana
JBUKEHMS, 3) epeMeIleHue 3a 5 ¢ ABMKCHHUS.

2. HaxknoHnHast miockocTb, oOpasymomas yroia o = 25° ¢ IJI0CKOCTbIO TOPU30HTA, UMEET
mny | = 2 m. Teno, qBurasch paBHOYCKOPEHO, COCKOJIB3HYJIO ¢ 3TOW IUIOCKOCTH 3a
Bpems t =2 c. OnpenenuTsb Ko3GUIHUEHT TPEHUS |L TeJla O IIIOCKOCTb.

3. Cuapsng maccod m = 10kr obmaganm ckopocteio V. = 200 M/c B BepxXHEH TO4YKe
TpaekTopuu. B 3T0ii TOuKe OH pa3zopBaics Ha JBe yacTU. MeHblIasg Maccoil My = 3 Kr
noJy4miia ckopocth Uy =400 m/c B mpexxHeM HanpaBieHuH. HaifTu ckopocTs Uy BTOpPOid,
OosbLIeH YyacTu Moce pa3pbiBa

4. MatepuanbHas TOYKA KONEOIETCS COTIacHO ypaBHeHHIO *= 4 €@t rpe A=5
eM,m0=n/12 ¢*. Korza BO3BpaIaolas Cruiia B IepBEIi pa3 10CTHraeT 3HadeHus -1 2mH,
NOTEHIMAJIbHAs 3HEPrusi TOUKM okasbiBaercss paBHoil 0,15 m/x. Ompenenure 3TOT
MOMEHT.

5. TemoBas MamMHa, pabOYMM TEJNIOM KOTOpPOH sBiseTcs | Moib MIealbHOrO rasa,
CoBeplIaeT 3aMKHYTBIH IIUKJ, n300paxeHHbI Ha pucyHke. Haiinure KIIJl mMammHbL.
OTBer nmpeacTaBbTe B MPOLIEHTAX M OKPYTJIMTE /10 LIE€JI0Tr0 YHCIIa

2,

Po

6. Cwmecs, cocTosAmIyI0 U3 5 KT Jbaa U 15 Kr Boabl pu o6meit Temmeparype 0°C, Hy»KHO
HarpeTh 70 Temieparypsl 80°C, mpomyckas 4yepe3 Hee BOJASHON map, HArpeThld 10
100°C. Ompenenute HEOOXOIUMOE KOJIMUYECTBO TMapa. YAelmbHas TEIJIoTa IUIABICHHS
mpaa 3,36-10° JDi/kr, yrensHas TemmoeMkocth Boxsl 4190 JUx/(xr-K), ymenbHas
TEIJIOTa MapooO0pa3zoBaHUs 2,26-106 Jlx/xr. OtBer mpenctaBbre B eaununax CU u
OKPYTJIUTE 10 COTBIX



KontposbHas padora Ne 2 «JneKkTpoMarHeTusm»

1.

N

Toueunsie 3apsaabl Q; = 20 MK, Q2= -10 mxKn nHaxoasrcs Ha paccrostaun d = 5 cM
Ipyr ot aApyra. OnpenenuTs HalpsHKEHHOCTh MOJIs B TOYKE, yIaJIeHHON Ha 1 = 3 ¢M OT
MEPBOTO U Ha I, =4 CM OT BTOPOTO 3apsija.

. Ha JABYX 0OECKOHEUHBIX napajICIbHBIX IIJIOCKOCTAX PaAaBHOMEPHO PaACIpCACIICHBI 3apsabl

C IOBEPXHOCTHBIMM IUIOTHOCTSIMU G171 M Oy OIpeaenuTs HaNpsKEHHOCThb
ANEKTPUYECKOTO TOJs: MEXAY IUIOCKOCTSIMH; BHE Iiockocted. Iloctpouts rpaduk
WU3MEHEHHUsl HAIPSDKEHHOCTH TOJS BIOJb JIMHUM, MEPHEHAMKYISPHON IJIaCTHUHAM.
[Ipunste 61 = —20, 62 = o, e 6 = 80 uKn/M2.

OJIC Oarapen = 80 B, BHyTpeHHee compotuBieHue Rj= 5 Owm. Bremmnss uenb
notpebiser momrHocTh P= 100 BT. Onpeaenute K.11.11., ¢ KOTOPBIM paboTaeT OaTapes
[To mByM mapasuienbHBIM TPOBOAAM UIHHOM | = 3M KaXK/1blii TEKYT OJJMHAKOBBIC TOKHU |=
500 A. Paccrosnue d Mmexxay mnpoBogamu paBHo 10cm. Ompegenuts cuny F
B3aMMOJICHCTBHSI IPOBOJIOB

KBanparnas pamka maccoii 20 r, U3roToBJI€HHAs U3 METHOTO IIPOBO/IA IUAMETPOM 2 MM,
MO>KET CBOOOJIHO BpallaThCs BOKPYT TOPU3OHTAIBLHOM OCH, COBMAAIONICH C OAHON M3
ee cropoH. Pamky momectunu B omgHOopoaHoe MarHuTHoe moine (B = 0,1 Tn),
HAIpaBIIEHHOE BEPTHKAIbHO BBepX. Ompenenure yroia o, HA KOTOPBIA OTKIOHHUTCA
paMKa OT BEpTHKAJIM, €CJIM 10 HeW ponycTuTh Tok |= 10 A.

2 cemecTp

Kourtpoasnas padora Ne 1 «BosiHoBasi onTuka», « KBaHTOBasi ONTHKA)

1.

Mexny CTEKJIISIHHOM IUIACTUHKOM M JIeKalled Ha HEW IUIOCKOBBINYKJION JIMH30M
HAXOJUTCS >KUAKOCTh. HallT mokaszatens NpeIoMIIeHHUS >KUIKOCTH, €CIH PaJnycC
I3TpeThero TEMHOTO Koublla HhloTOHA Ipu HAOMIOACHNN B OTPAKEHHOM CBETE C JUTMHOM
BOJIHBI A= 0,6 MM paBeH 0,82 MM. Paguyc kpuBu3HbI JIuH3bI R = 0,5 M

DKpaH, Ha KOTOpOM HaOmromaercs AuQpaKIMOHHAS KapTHUHA, PACIOJIOKEH Ha
paccTosHUM 1M OT TOUEYHOI0 UCTOYHMKA MOHOXPOMATHYECKOIO CBETA C JUIMHON BOJIHBI
0,5 mxMm. IlocepennHe Mexay 3KpaHOM M HCTOYHHKOM IOMelleHa auadparma c
KpyIiibIM  OTBepcTHEM. llpn KakoM HaWMEHBIIEM JUaMETpE OTBEPCTHUS LEHTP
TU(GPaKIUOHHON KapTUHBI Oy/1eT TEMHbBIM?

Ha nudpakunonnyto pemierky, coaepxkaiyto N = 600 mTpuxoB HA MUIIJTUMETP JUIMHBI,
najgaer HopManbHO Oenblii cBeT. CHEeKTp NpoenupyeTcsl IOMEIIEHHOHM, BOIM3U
pelIeTKH TMH30# Ha 9KkpaH. OnpenenuTs UIMHY | criekTpa nepBoro mopsakKa Ha SKpaHe,
€CIIM  paccTosHWe OT JmH3bI 10 9Kkpanal=l2 wm. ['panuusr BugEMOTrO
criextpa A (,=400HM, Ay=400 HM

[Tygyok cBeTa mOCIEIOBATEIbHO MPOXOJUT Yepe3 JBa MOJIApHU3aTOpa, IJIOCKOCTH
HPOMYCKaHUsI KOTOPBIX OOpa3yloT Mexay coboit yron ¢ = 40°. IlpuHumas, uTo
ko3 dunmenT morsomenus K kaxxaoro nossipuszatopa pasex 0,15, HallTH, BO CKOJIBKO
pa3 My4oK CBETa, BBIXOJAIIMNA U3 BTOPOTO MOJSPU3ATOPA, OCIAOIEH 10 CPAaBHEHHUIO C
My4YKOM, MaJIAI0LIUM Ha MEePBBIN MOJIIPU3ATOP.

B pesynbrare adpdexra KomnroHna GpoToH npu coyaapeHuu ¢ 3JIEKTPOHOM ObLIT paccesH
Ha yroi 0=90°. DOHeprus paccessHHOro ¢oroHa €,=0,35 MaB. OnpeaenuTs SHEPTHIO
¢doToHa €1 A0 pacCcesHUs U SHEPTHIO, TPUXOJAIIYIOCS Ha 3JIEKTPOH OT/auH.

KonTpoubnas padora Ne 2 «®Pu3nka aToMa M1 aTOMHOI0 SIAPa»

1. OLICHI/ITB C IIOMOIIBIO COOTHOIICHUA HeOHpeﬂCHéHHOCTeﬁ MHUHUMAJIbBHYIO



KUHETHYECKYIO SHEPTHUIO AJIEKTPOHA, JBIIKYIIETOCS B 00JIacTH, pa3Mep KoTtopoit L =
~10
10" M.

2. Yactuiia HaxoIuTCs B OCHOBHOM cocTOSHUHM (N=1) B OAHOMEPHOM MOTEHIIMAIHLHOM
AMKe MHUPUHON L ¢ abcomoTHO HempoHUIIaeMbIMU CTeHKamMH. HailTu BeposTHOCTB
npeObiBaHus yacTUIlbl B o6mactsax 0< X <(L/3) u (L/3) < x < (2L/3).

3. HaiiTu HauMEHBIIYIO IJIMHY BOJHBI B YIbTPa()HOIETOBON CEpUM CIEKTPa BOAOPOIA.
Kakyio HauMeHbIIIYI0 CKOPOCTh JOJKHBI UMETh AJIEKTPOHBI, YTOOBI MPU BO30 Y ACHUH
aTOMOB BOJIOPOJa YAApaMH TaKUX 3JIEKTPOHOB MOSBUJIACH 3Ta JIMHUA?

4. Onpememute sHepruro peakumd sB° (n,a) sLi’, mporekaromeii B pesyibrare
B3aMMOJICHCTBHS BeCbMa MEJIEHHBIX HEHTPOHOB C MOKOSAUIMMHUCS aapamu 6opa. Haiitu
TaK)K€ KHHETUYECKHE SHEPTUU MPOJTYKTOB PEAKIIUH.

5. Kakyio HaNMEHBIIIYIO SHEPTHIO HY)KHO 3aTPaTUTh, YTOOBI PA3ACIHTh SAPO ,He Ha 1Be

OJWHAKOBBIC YaCTH.

BHeaynuTopHasi camocTosiTe/ibHasi padoTa o0ydaronuxcs BKIIOYaeT B ce0si: mpopaboTKy
JEKIIMOHHOIO MaTrepuaia, W3y4YeHUE JINTepaTypbl MO COOTBETCTBYIOLIEMY pa3Jiely; pelIeHue
MHAMBUAYAJIbHBIX JIOMAIIHUX 3a/ad, IOJArOTOBKY K BBINOJIHEHHIO J1a0OpaTOPHBIX padoT,
MOJrOTOBKY K OTYETY 110 Ja0OpaTOpHbIM paboTaM, MOJArOTOBKY K CEMHHApaM.

Ilpumepnuie unousudyanvhuvie oomauwinue 3aoanusn (U/]3)
1 cemecTp
3aoaua Ne 1 «Kunemamuka nocmynamenbHozo u 6pawjameibHo20 08UNCEHUA)

Touka ABUKETCS MO OKPYXKHOCTH paguycoM 4 M IO 3akoHy S =A+ Bt rme S —
MpOWIeHHBIN MmyTh, A=8 M, B=2 M/Cz, t- Bpems. Ompenenuth, B KaKOM MOMEHT BPEMEHH
HOPMAaJIbHOE YCKOPEHUE PaBHO 2 m/c?. Haitru CKOPOCTb, TAHTCHITHAIBHOE W TIOJIHOE YCKOpPEHHUE
TOYKH B 3TOT MOMEHT BPEMEHHU

3aoaua Ne 2 «/Jlunamuxa nocmynamenbHozo 0GUICEHU)

Ha o6on maxoBuka nuamerpom 60cM HaMOTaH MIHYP, K KOHILY KOTOPOTO MPUBS3aH I'PY3 C
Maccoi 2 kr. OnpenenuTb MOMEHT MHEPIIUU MaXOBHUKa, €CIIM OH Bpallasich PABHOYCKOPEHHO MO
JeHCTBUEM Tpy3a, 3a Bpems t=3C nmpuoOpen yriioByro CKOpocTh 9 paj/c.

3aoaua Ne 3 «/lunamuxa epawyamenbnozo 08UNCEHUA»

Ha Ban B Buie IUIMHIPa ¢ TOPU30HTAIBHON OCBIO BpPAILlEHUsI HAMOTaHA HEBECOMAsl HUTb,
K KOHIly ee IpuKperieH rpy3. Kakyio yrioByio ckopocTh OylIeT UMeTh Ball CIIyCT 2C IOcie
Hayaja JBUKEHM Ipy3a, €M Macca Baja 4 Kr, ero paguyc 20 cM, Macca rpysa 0,2 kr, nelicTBueM
CHWJI TPEHMSI Ha JABMKYIIMECS Tela MOKHO IIpeHeOpeyb

3aoaua Ne 4 «3akonsl coxpanenus ¢ mexanukey

JIBa ManbIx Mo pasmepy rpysa maccamu Mi=10 kxr u My=15 Kr moJBENIEHbl Ha HUTIX
OJIMHAKOBOM JUTMHBI L=2 M B 0/1HOI TOYKE U COMPHUKACAIOTCA MEXy co00i. MeHbIIHii rpy3 Obu1
OTKJIOHEH Ha Yroi a=60° u otnyuieH. OnpeaenuTe BHICOTY, Ha KOTOPYIO MMOJHUMYTCS 00a rpysa
nocse abCoIIOTHO HEYNPYToro yaapa



3aoaua Ne 5 «Mexanuueckue Koiedoanus»

[Tepuon 3aryxaromux kojaedanuii pasen T = 4c¢, norapudMUYECKHil TEKPEMEHT 3aTyXaHHs
1,6; navanpHas (asa paBHa 0. CmemeHnue Touyku B MoMeHT 1/4 paBHo 4,5 cMm. Hammcars
ypaBHEHHE KOJIeOaHUH U MMOCTPOUTH rpaduiK B Ipeesiax TpEX MeproIoB

3aoaua Ne 6 «<MKT. Cmamucmuueckan puzuxa»

B cocyne oobemom 20 1 HaxXOAMTCS CMECh BOJOPOJA M TEHS O] JaBJICHHEM 2 aTM.
OO6mas macca cmecu 5 1. M3BecTHO, 4TO cpedHsss KMHETUYECKAs DHEPTUsl MOCTYMATEIbHOTO
JIBU>KEHUS MOJIEKYJ1 cMecH ra3oB paBHa 0,038 5B. Bo ckoJIbKO pa3 OTIMYaroTCs MacChbl BOJIOPOIa
W Tenus B cMecu?

3aoaua Ne 7 «Ilepeoe nauano mepmoounamuxkuy»

B pesynbrate M30TEpMHUYECKOTrO pacuiMpeHus a3oTa maccoi M=0.2Krnopu Temmeparype
T=280 K o6wem ero yBennuuaercsi B 2 pa3za. Onpenenuts: 1) paboTy A, COBEpIIEHHYIO ra30oM
npu pacummpenuu; 2) usmeHenne AU BHyTpeHHel »Hepruu; 3) KOJIMYECTBO TemIoThl Q,
MOJTyYCHHOE Ta30M

3aoaua Ne 8 «Bmopoe nauano mepmoOuHamuKku»

Kycok npma maccoit m =200r, B3saTeiii ipu Temmepartype t; = -10C°, Obut Harper no
temneparypsl t, =0C° u pacrmuiaBneH, mocie uyero oOpa3oBaBiasicss Bojaa Oblia Harpera o
temneparypsl t3 = 10C°. Onpenenuts n3MeHeHne AS SHTPOIUU B XOJI€ YKAa3aHHBIX MTPOLIECCOB.

3aoaua Ne 9 «(Inekmpocmamuka»

DneKkTpruyecKoe mojie co3nano apyms 3apsanamu (=10 K u ,=-20 aKn, Haxoasmumucs
Ha paccrosauu d=20 cM apyr ot Apyra. OnpeaeauTh HaPSHKEHHOCT TOJIS B TOYKE A, yIalIeHHON
OT TepBOro 3apsiaa Ha paccrosHue =30 cM u ot BToporo Ha =50 cM. Paccuutatrs paboty,
KOTOPYIO HEOOXOAMMO COBEPIIUTH, YTOOBI IEPEHECTH TOUYEHHBIN 3apsij 0o=5-10"" Ki1 u3 Toukn
HaxOoAIIMKCA MOCEPEINHE MEXKY 3apsiaMH B TOUKY A.

3aoaua Ne 10 «Ilocmoannsiit 31eKmpuiecKuil moK»

Ha puc. 3.1. £1=1,0 B, £=2,0 B, £=3,0 B, r;=1,0 Om, 1,=0,5 Owm, rs=1/3 Om, R1=1,0 Om,
R3=1/3 Owm. Omnpegenure: 1) cuiapl TOKa BO BCEX ydacTKax IEMU; 2) TEMJIOBYIHO MOIIHOCTD,
KOTOpasi BBIJIENSIETCS Ha COMPOTUBIIEHUH R3.
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3aoaua Ne 11 «Maznumocmamuxa»

[To nBymM OG€CKOHEYHO AJUHHBIM MPSMBIM IMapajljIeNIbHbIM MPOBOJAM, HaXOASIIUMCS Ha
pacctostauu R=10,0 cm apyr ot apyra B Bakyyme, TekyT TokH 11=20,0 A u 1,=30,0 A o1uHAKOBOTO
HanpasyieHus. OnpenennTe MarHUTHYIO MHIAYKIUIO Hojis B, co3naBaeMoro Tokamu B TOYKAaX,
JeKaAIUX Ha MPSMOH, COeTUHSIOMUX 00a mpoBoaa, ecinu: 1) Touka C JEKUT HA PACCTOSIHUU
r=2,0 cM jeBee JIeBOro npoBoja; 2) Touka J[ gexut Ha paccrosuuu ,=3,0 cM mpaBee MpaBoro
npoBoja; 3) Touka G nexut Ha pacctosnuu 3=4,0 cM npaBee JIEBOro IpoBoJIa

3aoaua Ne 12 «Inekmpomaznumnan UHOYKYU»

[TpoBoasmuiA TIOCKUN KOHTYp, MMEOUUid GopMy OKpYKHOCTH pamuyca I = 0,05 m
IOMEIIEH B OJHOPOAHOE MAarHUTHOE IMOJI€ TaK, YTO JIMHUM MarHUTHOW WHAYKIUH OIS
HaIpaBJIeHbl MEPHNEHAMKYISPHO IIOCKOCTH KOHTypa. CompotuBieHune koHTtypa R = 5 Owm.
MarnuTtHast MHIYKIUs MeHseTcs 1o 3akony B = kt, rne k = 0,2 Tn/c. Onpenenure: a) 3.7.c.
WHIYKIMH, BO3HUKAIOIIYIO B 3TOM KOHTYpe; 0) CHIIy HHAYKIMOHHOTO TOKa; B) 3apsl, KOTOPBIH
MPOTEYET MO KOHTYPY 3a MEPBbIC 5 CEKYH]I M3MEHEHUS TOJIs.

2 cemecTp
3aoaua Ne 1 «Humepghepenyun ceemay

B ombrte FOHra Ha myTu omHoro u3 uHTepdepupyrommx Jyuyel momerianach TOHKas
CTEKJISIHHAS IUIACTUHKA, BCIEICTBUE YETO LIECHTPAJIbHAS CBETJIAs M10JI0Ca CMENIAIACH B IIOJIOKEHUE
MEePBOHAYAJILHO 3aHATOE TSATOM CBETJION MOJocOoW(HE cuMTasi LeHTpaidbHOM). JIlyd mamaer Ha
IJIACTUHKY NepneHauKyapHo. Ilokasarens npenomiieHuss niactTuHk N=1,5. JInuHa BOIHBI
A=6-10" M. KakoBa TOJII{HA [IACTHHKA?

3aoaua Ne 2 «/luppaxyus ceemay

Haiiti HanGonbImii MOPSIIOK CIEKTPa IS KEITOM TMHUY HATPUS ¢ ATUHON BOJTHBI A=589
HM, €CJTH MMOCTOsTHHAS AU(PAKITHOHHON permeTku 0=2 MkM. CKOJIbKO BCEr0 MaKCHMYMOB JIacT 3Ta
pemetka? [Tog kakuMm yrioM ¢ HaOJIIOAaE€TCs MOCTEAHUN MaKCUMyM?

3aoaua Ne 3 «llonapuzayua ceemay

VYroa Mexay INIOCKOCTSIMU NPOITYCKaHUs IBYX NOJISIPU3aTOPOB PABEH 50°. EcrecTBeHHBIit
CBET, MPOXOJIs Uepe3 TaKylo cucreMy, ociadusercs B 8 pas. [IpeneOperas morepsiMu cBeTa Mpu
OTpaXeHUH, ONPEAETUTh KOIPPHUIIMEHT MOTIOUICHHS CBETA B MOJIIPU3ATOPAX

3aoaua Ne 4 «Tennosoe uznyuenue»

Uepnoe Teno narpenu ot temmneparypbl 600K no 2400K. Bo ckonbko pa3 yBenuuuiach
oOmiasi TermyjoBas JHEprusi, wu3maydaemas TenoM? Ha CKOJIBKO HM3MEHHWJIACh [JIMHA BOJHBI,
COOTBETCTBYIOIIAsi MAKCUMYMY SHEPTUHU U3IIYYCHHUS U CIIEKTPAJIbHBIN COCTAB U3ITyYeHUSs ?

3aoaua Ne 5 «Domorgppexm

OnpenenuTh HAaMMEHBIIUN  3a/€pPKUBAIOIIMN  MOTEHIMAN, HEOOXOAUMBIA IS
IpeKpalleHust SMUCCUHU C TOBEPXHOCTU (OTOKATO/1A, €CIIM OH OCBEIIAETCS U3ITy4YeHUEM C JUTMHON
BosiHbl 0,4 MKM, a KpacHas TpaHMIIa JuIsd MaTepuaia katoga pasHa 0,67 MKkmM



3aoaua Ne 6 «Ipgpexm Komnmonay

®doton ¢ aHepruerr 1 MaB paccessicss Ha cBOOOTHOM TTOKOUBIIEMCs dJIeKTpoHe. Haiitu
KMHETUYECKYIO SHEPTHUIO AJIEKTPOHA OT/Ia4H, €CJIU B pe3y/IbTaTe paccesHus AJMHA BOJIHBI (POTOHA
u3MeHuIach Ha 25%

3aoaua Ne 7 «dnemenmol K6AHM OGO MEXAHUKI))

HpI/I JBMXKCHHUH 4YaCTHULBI BAOJb OCH X CKOPOCTh €€ MOXKET OBITh ornpeacicHa ¢ TOYHOCTBIO

(ommbkoi) g0 1 cm/c. Haiitu HeompeaeieHHOCTh KOOPAWHATRI, €CJIM YacTHUIIeH siBisieTcs: 1)
AJIEKTPOH, 2) qpoduHKa Maccoit 0,1r

3aoaua Ne 8 «Hacmuua 6 nomeHUUAIbHOU AME»

Cob6cTBeHHass (yHKIMS, OIMUCHIBAIONIAS COCTOSHUE MHKPOYACTHUIIBI B OECKOHEYHO
. 7mn
. . . w,(X)=Csin—x
IyOOKON MOTEHIHMANBHOW siMe MUpUHON {, MMeeT BUJ I Hcnonb3ys ycnosus
HOPMHPOBKH, ONPEAEIUTh MOCTOSIHHYIO C.

3aoaua Ne 9 «Amom no meopuu bopa»
BbraucinTh paanychl epBBIX TPEX OpOUT 3JIEKTPOHA B aTOME BOJIOPOIA
3aoaua Ne 10 «H3nyuenue amoma»

Haiitu HaI/I6OJIBH_IYIO U HAUMCHBIYIO JJIMHBI BOJIH CEpUU ITamena B CIICKTPEC HU3ITYUCHUS
BOJAOpOJaa. CpaBHI/ITL IMNOJIYYCHHBIC 3HAYCHUA C JJIMHAMU BOJIH BUAUMOI'O U3JTyYCHUA

3aoaua Ne 11 «Paouoaxmuenocmu)
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IlepBoHauanbHas Macca U3oTona UpUaus 7 paBHa M = 5 r, mepuoj nosypacnaja 75

cytok. Onpeznenute, CKOJIBKO siep pacnajaercs 3a 1 cekyHay B 3ToM npenapare. CKOJIbKO aTOMOB
3TOro IpenapaTa octaHercs yepe3 30 CyTOK U BO CKOJIBKO pa3 U3MEHHUTCS aKTUBHOCTH Ipenapara
3a 3TO Bpems?

3aoaua Ne 12 «Iuepeus 6 a0epHbIX PEaAKUUAX)

Kakoe komumuectBo U?° «BBITOPAET» 3a TOJ B SACPHOM PEAKTOPE C DIIEKTPUYECKOU
MotmHocThi0 1 I'BT u k... 38%? CumraTh, 4TO pacnaj saep ypaHa moj IeWCTBHUEM TEIJIOBBIX
HEUTPOHOB MPUBOJUT K 0OPAa30BaHUIO M30TONOB KCEHOHA-141, cTpoHIMA-92 U TpeX BTOPHUUHBIX
HEHUTPOHOB.

Ilepeuens nadbopamopnuix padvom

1 cemecTp

Ne 1 «IIpumMeHeHnE 3aKOHOB COXPaHEHHUS JJIsl ONPEIETIEHUS] CKOPOCTH TTOJIETa YN

No 3 «OmnpeneneHve MOMEHTOB HMHEPLMH TEJI C MOMOIIBIO KPYTHJIBHOIO MasiTHUKA.
IIposepka Teopems! LlTeliHepa»

Ne 4 «MccnenoBanue BpauiaTeIbHOTO ABUKEHUS TBEPJIOTO TEIa BOKPYT HETIOBUKHOM OCH»

Ne 5 «Omnpenenenne xapakTepUCTUK 3aTyXalOMUX KOIeOaHni PU3NIECKOT0 MaITHIKA

No 11 «M3ydyeHune cTaTUCTHUECKUX 3aKOHOMEPHOCTEM»



Ne 14 «Onpenenenue nokazatens axuadarsl Mmerogom Kiemana u Jlezopmay

Ne 21 «MccnenoBanue 3IE€KTPOCTATUYECKOTO MOJISI C MOMOIIBIO 30Ha»

No 24 «Pacmmpenue npesena usMepeHus: aMIepMeTpa MoCTOSHHOTO TOKa»

No28  «Omnpenenenne MHAYKTUBHOCTM KATYIIKM W  MAarHUTHOM MPOHMIIAEMOCTHU
(beppOMarHUTHOTO TEIa»

2 cemecTp

Ne 32 «Omnpenenenue paguyca KpUBU3HBI JIMH3BI U MOJOCHI IPOMYCKaHUs CBETO(PUIBTPA C
noMoupo kojeu Heroronay»

No 34 «OmnpeneneHue IMHBI CBETOBOW BOJIHBI W XapaKTEPUCTUK ITUPPAKITMOHHOM
pELIeTKI
35 «OnpeneneHue KOHUEHTPALMU PACTBOPOB caxapa U MOCTOSIHHOM BPAILEHUS»

z

=]

Ne 36 «CHsiTHe BOJBTAMIEPHBIX XapaKTEPUCTHK (OTOIIEMEHTAa U OINpEAENCHUE €ro
YYBCTBUTEIBHOCTH

Ne 41 «MccnenoBanue Bo30yxIeHUSI aTOMOB Ta3ay

Ne 42 «OmnpeneneHue r1aBHBIX KBAHTOBBIX YHCEN BO30Y)KJIEHHBIX COCTOSIHMI aroma
BOJIOPOa»

No 51 «M3ydyeHune 3aKOHOMEPHOCTEH o-pacraja

Ne 53  «Ompenenenre MaKCUMalbHOW SHEpruuM  [-yacTHI] H  UIACHTHPHUKAIUSL
PaaOaKTUBHBIX MPETIAPATOBY»

Hepeqeﬂb TEM JJIA NIOATOTOBKH K CEMUHAPCKUM 3aHATUAM:

Cemunap Ne 1 «Kunemamuka nocmynamenbHoz2o u 6pauiameibHO20 08UNCEHUA»

1. TlonsATHe paaMyc-BEKTOpa, CKOPOCTU M YCKOPEHHUs MaTepualibHOW Touku. CpeaHue u
MI'HOBEHHBIE BEJIUYHHBI.

2. Ilpsmas m oOpaTHast 3a7a4i MeXaHUKH. Poib HavanbHBIX ycioBHid. [lepemenienne u
POV ICHHBIN IYTh.

3. JIBwkeHHUE MO OKPYKHOCTH. YTOJ TOBOPOTA, YIIIOBasi CKOPOCTh U YIIIOBOE YCKOPEHHE.
CBs13b YIVIOBBIX U JIMHEWHBIX BEJTUYHH.

4. KpuponuHeiHOe aBUkKeHHE. TaHreHuuaaIpHOE M HOpMajbHOE yckopeHue. [lomHoe
YCKOPEHHE. YTOJI MEKIAY CKOPOCTBIO U YCKOPEHHUEM.

Cemunap Ne 2 «/lunamuka nocmynamenbnozo u épauiameibHo20 08UNCEHUAY

1. Wuepumanbhble cuctembl orcyera. [IpuHiun oTtHocutenbHOcTH [amuies. Ilepssiii
3aKkoH HproToHa.

2. Tlonstue cumbl, Macchl W umnyibca. [lpuHnun cymnepro3uiuu. OCHOBHOUW 3aKOH
JUHAMHKHU TIOCTYNATEIbHOTO ABMKEHUs. Tpernii 3akoH HproTOHA.

3. MoOMeHT uMIlylbca ¥ MOMEHT CHJIBI OTHOCHUTENbHO TOYKH. OCHOBHOE YypaBHEHHE
JMHAMUKHU BpalIaTEIbHOTO IBUKEHUS.

4. BpaiieHue BOKPYT HEMOABMXHOW ocu. MOMEHT HHEpIUU TBEpAOro Tena. Teopema
[ITeitnepa.

5. AHanorusi XapakTEepUCTUK ¥ YpPaBHEHHMH TIOCTYMAaTEIbHOTO U BpallaTeIbHOTO
JIBYOKEHMUS.

Cemunap Ne 3 «3aKkoHbl cOXpanenus 6 Mexanuke»

1. Unterpanst nmwkenus. CBs3b 3aKOHOB COXPAHEHUSI C CUMMETPHUSIMU MPOCTPAHCTBA U
BPEMEHU.



N

3aMKHyTa$I cucreMa. 3aKoH COXpPAaHCHUS ITOJHOTO UMITYJIbCa CUCTCMBI TCIIL.

3aKOH COXpaHEHHUS IMOJHOTO MOMEHTa HUMITyJbCa CHUCTeMbl Tel. JIBukeHue B
LEHTPAIBHOM II0JI€.

Pabora u momHocTh. KuHeTnueckas sHeprusi MOCTyHaTelbHOTO M BpallaTeIbHOTO
JBHKCHUS.

KoncepBatuBHbIE U UCCUTIATUBHBIE CHIIBI. PaboTa KOHCEPBAaTUBHBIX U AUCCUTIATUBHBIX
CHIL

[TorenuuanbHas 3Heprus. 3aKOH COXPAHEHUS MOJIHOM MEXaHUYEeCKON YHEPIHH.

CBsi3b MeXIy CWIOW M TOTEHIMalIbHOM »3Hepruedd. J[Ba cmocoba omnucanus
B3aMMOJICHCTBUSI.

Cemunap Ne 4 «Mexanuueckue Ko1e0anus u 0J1HbL)

1.

no

o gk

VYpaBHEeHHE TApMOHUYECKHUX KOJICOAHHWI U €ro pelIeHre. XapaKTePUCTUKHU KOJIeOaHH
(amruTyI2, YaCTOTA, HaYANBbHAS (a3a).

Matematuyeckuil U1 GU3NIECKUI MAITHUKH.

VYpaBHEHHUE 3aTyXaOIMUX KoJeOaHW M ero penieHue. XapakTepUCTHKH 3aTyXaroIIX
KoJieOaHui (BpeMsl pelakcaliy, Jorapu(MHUIECKUI TeKPEMEHT, T0OPOTHOCTD ).
DHeprus rapMOHMYECKUX U 3aTyXaroIUX KoueOaHuil.

Brinyxaennsie konebanus. Pesonanc.

[Tonepeunble W MPOJOJIbHBIE BOJHBI. XapaKTEPUCTUKHU Oerymieid ymnpyroil BOJIHBI.
CKopocThb pacnpocTpaHeHHs YIPYTHX BOJIH.

Knaccugukarus BonH no ¢gopme BoaHOBOM noBepxHocTu. [lnockas, chepudeckas u
WIMHIPUYECKas BOJIHA.

BousiHOBOE ypaBHEHUE.

Hanoxenne ynpyrux BonH. CTosiuasi BOJIHAa U €€ OCOOEHHOCTH.

Cemunap Ne 5 «Cmamucmuueckuii Mmemoo ORUCAHUA MAKPOCUCHIEM)

1.

N

oA~

8.

9.

Maxkpocucrema. CTaTUCTHUECKHH W TEPMOJUHAMMYECKHHM IOAXOABI K ONUCAHUIO
MaKpOCHCTEM.

JuckpeTHblit HaOOp BennuuH. [IoHATHE BEPOATHOCTH U CpEeTHEH BETMUUHBI.
HenpepoiBHbiii Habop BenuuuH. OyHKIUS pacnpeneneHus cayyailHol BETUYUHBI U €€
cBoiicTBa ((hU3HUYECKHI CMBICI, pacyeT BEpOSITHOCTEH, YCIIOBHE HOPMUPOBKH, pacueT
CPEIHUX BEJINYHH).

Pacnipenenenne Monekyn o npoekuusm ckopocrei. Pacripenenenue ['aycca.
Pacnpenenenue Mmonekyn mo MoayJiro ckopoctu. Pacnpeaenenue Makceiuia.
Pacnipenenenne MoOJIEKyll HAEAIBHOIO ras3a IO BBICOTE B IIOJE TSHKECTH 3EMIIH.
Pacnpenenenue bonbiimana. bapomerpuueckast popmyina.

Monens naeansHoro rasa. Jlasnenue u remneparypa ¢ Touku 3peaust MKT. YpaBuenue
COCTOSIHMS MICAIIBHOTO ra3a.

[TonsiTHe cTeneneit cBOOOABI MOJIEKYIbI. TeopeMa 0 paBHOpacHpeAeICHUH YHEPTUH 110
CTEIEHSIM CBOOOIBI.

BHyTtpenHsist sHeprus kak QyHKIHS COCTOSIHUS CUCTEMBI.

10. Pabota kak ¢yHKITHS Mporiecca.

Cemunap Ne 6 «Tepmoounamuueckuii Memoo onUCAHUA MAKPOCUCHEM»

NS

[IepBoe Ha4yasI0 TEPMOJANHAMHUKHU.

N3oTepMHuuecKuil, ”30XOPUUECKUI 1 N300apHUECKHI TPOLIECCHI.

Annabatuyeckuii nporecc. YpaBuenune [lyaccona. [lonmurponmdeckue mporeccl.
[TonsiTue TenmoeMkocTu. MossipHast M yzeiabHas TEIUIOEMKOCTH. TemnoeMKocTs npu



u30Ipoleccax.
Hanpasnenune  mpormeccoB.  Cratuctuueckuid  Bec  MakpococtostHua.  CyTh
HEOOPaTUMOCTH.

Btopoe nauano repmonnnamuku. @opmynupoBku Knaysuyca u KensBuna.

OHTpomnus cucTeMbl U ee cBoicTBa. Teopema Hephcra. M3meHeHue sHTponuu B
TEIJIOBBIX ITPOLIECCAX.

OcHOBHOE ypaBHEHHE TEPMOJUHAMUKH.

Huxmraeckuit nporecc. KoadduimenT mone3Horo aeidcTBHs TEIUIOBOH MAaITUHBI.
Huxn Kapuo. Teopema Kapno.

10. Craructuueckuii cMpicia 3HTponuu. @opmyia boiabiimMana.

Cemunap Ne 7 «Inekmpocmamukxay

N
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DIIEKTPOCTATUYECKOE TT0JIe. DIIeKTpUuecKkuil 3apsaa. CBOMCTBA ANIEKTPUUECKOTO 3apsjia.
3akoH Kynona.

Hanpsi>keHHOCTB AJIEKTPOCTaTUYECKOTO MO,

[TpuHIMI CYyNIEePIO3ULIUY STEKTPOCTATHUECKUX MOJIEH JIJIsl JUCKPETHOTO U HETIPEPHIBHOTO
pacripeiesieHust 3apsiioB.

[ToTok BekTOpa HAMPSKEHHOCTH EKTpocTaTHueckoro noisi. Teopema ["aycca.
[ToTeHIManbHOCTh  DJIEKTPOCTATUYECKOTO mouist. [lpuHmmMn  cymepno3uuuu  Jjist
MOTEHIIHAA.

Pabota o nmepemMenieHuo 3apsijia B 3JEKTPOCTATHIECKOM 1oJie. TeopeMa 0 IUPKYIIAIIHH.
CBsi3b MEX1y HAIPSHKEHHOCTHIO M TOTEHIIMAJIOM.

['eomerpuueckoe onrcanue nossi. CHIIOBbIE JIMHUHA. DKBUIOTCHIIMAIBHBIE TOBEPXHOCTH.
DJIEKTPUYECKOE MoJIe B IUAJIEKTpUKe. [lonsipuzanus qusineKkTpuka.

. BexTop »anextpuyeckoro cmemieHus. Jlusnexkrtpudeckas MNPOHUIIAEMOCTh BEIIECTBA.

TeopeMa Faycca U JUBJICKTPUKOB.

Cemunap Ne 8 «Konoencamoput. Ilocmoannsiit moky»
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DIEKTPOEMKOCTh YEAUHEHHOTO ITpoBoAHMKA. KoHaeHCcaTop. DIeKTpOEMKOCTh TUIOCKOTO,
chepruecKoro 1 HUINHAPUIECKOT0 KOHJEHCATOPA.

CoennHeHNE KOHAECHCATOPOB. BKIIIOUeHNE KOHAEHCATOPA B AIEKTPUYECKUE 1IETIH.
DOHeprus 3apsyKeHHOro KoHJeHcaTtopa. [I10THOCTh SHEpruu 37IeKTPUUECKOro MoJsl.
Onexrpuueckuil ToK. [IOTHOCTB TOKa. Y paBHEHNE HENPEPBIBHOCTH.

3akon Oma B muddepennuanbaonn dpopme. 3akoH Oma B HUHTErpaibHOU (dopme ist
OJIHOPOJHOI0 y4acTKa LENH. DJIEKTPUIECKOE HAPSKEHHE.

Conporusienue npoBogHuKa. CoelMHEHNE COPOTUBICHHM.

3akoH OMa AJ11 HEOJTHOPOAHOTrO yuyacTka 1enu. Croponnue cuibl. D/1C.

[TpaBuna Kupxrodga s pacuera pa3BeTBICHHbIX LiETEH.

PaboTa 1 MOLITHOCTBH 3JEKTpHUUECKOro Toka. 3akoH Jxoynsa-Jlenuna.

[IepexoiHbIe MPOLIECCHI B LIEMU C KOHJIEHCATOPOM.

Cemunap Ne 9 «Macnumocmamuxay

=

Enunas npupoza 31eKTpUYeCKOro U MarHUTHOTO TOJIA.

Hcrounrkyu MarHUTHOTO 1ojisi. MarHuTHOE mojie IBMXKYIIErocs 3apsja U MPOBOAHUKA C
ToKOM. 3akoH bro-Casapa.

[ToTok M HUpKyASAUS BEKTOpa MHAYKIIMKM MarHuTHoro noiia. Teopema ["aycca u teopema
O IIUPKYIALNH.

Cuina Jlopenua. JIBuxeHue 3apsyKeHHON 4acTHUIIbl B MArHUTHOM TIOJIE.



ISl

Cuna Amnepa.

MaruuTtHOe none B Benjectse. HaMarHM4eHHOCTD.

HampspkeHHOCT, ~ MarHuTHOro  mosis.  MarHuTtHas — NPOHHMLIAEMOCTb  BEILECTBA.
JlnamarHeTUKy U apaMarHeTHKH.

®eppomarHetukn. Ousnueckas npupoaa peppoMarueTusma.

Cemunap Ne 10 «Inekmpomaznumnas uHOYKyusa. Ilekmpuueckue Koedanus u
nepemeHHblIl MOoK»

1.
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10.

11.

3akoH aNeKTpoMarHUTHOM uHaAykiuu @Dapazges. IlpaBuno Jlenma. Buxpeoe
AIEKTPUUECKOE TOJIE.

SBnenune camonHaykiuu. MunyktuBHocTh. ConeHou.

DHeprusi KOHTypa ¢ TOKOM U MarHUTHOTO MOJISI.

KoneGatenbHblil KOHTYp. MeXaHnU3M BOSHUKHOBEHHUS IEKTPUYECKUX KoJeOaHUH.
DHeprus 3NEKTPUIECKUX KOIeOaHUH.

3aryxaromue konedaHus. XapakTepUCTUKH 3aTyXarOIIUX KOJIeOaHHi.

Posb aKTHBHOTO COTIPOTHBIICHUS B KOJICOATEIIEHOM KOHTYPE.

Breinyxaennole konebanus. BektopHas auarpamma HampsbkeHud. PezoHaHc Toka.
Pe3onanchas gyacrora.

CootHomienne (a3 Mexay BHEIIHUM HaMpsDKEHHWEM, CHIIOW TOKa M HAINpsHKEeHHEeM Ha
Pa3JIMYHBIX 3JIEMEHTaX LIETIH.

[Tepemennsblil Tok. THIYKTHBHOE 1 €MKOCTHOE comnpoTuBieHue. [lonHoe conpoTuBienne
LEMU TIPU IEPEMEHHOM TOKE.

JleiicTBytolue 3HaUCHUSI CUIIBI TOKA U HaMpsDKeHUs. MOIIHOCTh MPH MEPEMEHHOM TOKE.
Koaddumment MmonrHoCcTH.

2 cemecTp

Cemunap Ne L«llonapuzayusa ceemay
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Cucrema ypaBHeHui MakcBesuia kak 00001IeHIE pa3pO3HEHHBIX SBJICHUM 3JI€KTPUUECTBA
U MarHeTu3Ma.

BonnoBoe ypaBHeHune. CKOpPOCTh pacpOCTpaHEHUSI BOJHBI M MOKA3aTelb MPETOMIICHUS
Cpenpbl.

[Ikana 31eKTpOMarHUTHBIX BOJIH. OCOOEHHOCTH ONTHYECKOTO AUAaIa30Ha.

EcrecTBeHHbI U mossipu3oBaHHBIA cBeT. Buasl monmsgpuzanmu. CreneHb MOISPU3ALUU
YaCTUYHO IOJISIPU30BaHHOTO CBETA.

3akoH Mamnoca.

[Tonsipu3anus Npu OTPaKEHUH U MPEIOMIIEHUH CBETA Ha TPaHUIIE pa3Jiena TUAIEKTPUKOB.
VYrou bprocrepa.

JIBoliHOE JTydenpenomiieHue. Y cTpoicTBO npusmsl Hukoss.

OnTvyeckl akKkTUBHBIE BellecTBAa. BpalleHue IUIOCKOCTH TMOJIApU3allMd CBeTa IpH
MIPOXOXKACHUN Yepe3 ONTHUECKU aKTUBHYIO CPELy.

Cemunap Ne 2 «Humepgepenyus ceemay

[Tonsitue unrepdepenunu. [IpuHIMn cynepno3unuu s cBeToBbIX BosIH. Habmogaemble u
HEHAO0JII0/1aeMbIe BEJTMUMHBI.

KorepentHsle M HeKorepeHTHbIe BOJIHBIL. (CIIOKEHUWE WHTEHCHUBHOCTEM B Cllydae
HEKOTEPEHTHBIX U KOTEPEHTHBIX KOJICOaHUH.

VYcinoBust  ycuieHMss M OClabiIeHMs CBeTa B 3aBUCHMOCTH OT pa3sHOCTH (a3

UHTEPPEPUPYIOIINX BOJIH.
OnTuueckuil myTh cBeTOBOrO Jiyda. CrocoObl U3MEHEHHS] ONTHYECKOTO IMYyTH CBETOBBIX
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BOJIH.
CBs13b ONTUYECKOW PA3HOCTH XOJa JIBYX BOJIH C pa3HOCTHIO (ha3. YCIOBHS MakCUMyMa U
MUHHMYMa HHTEP(PEPEHINH B 3aBUCUMOCTH OT ONTUYECKON pa3HOCTH XO0/a.

Cxema IOwnra. YcnoBus nabmonenust uarepdepenund. KoopauHatsl CBETIbIX U TEMHBIX
I10JIOC Ha DKpaHe.

Bpemennas u npocTpaHCTBEHHAsI KOTEPEHTHOCTb.

WutepdepeHIiyst B TOHKHUX IJICHKaX B OTPAKEHHOM U IPOXOJSIIEM CBETE.

Cxema mia nHaOmomenust konenl HproToHa. Pammychl CBeT/BIX M TEMHBIX KOJel B
OTPaXKEHHOM U IIPOXOJISILEM CBETE.

Cemunap Ne 3 «/lugppakyus ceemay

SBnenue nudpakuuu. I[lpunmun Iroiirenca-@peHens. YHpolieHHWE BBIYUCICHUN C
IIOMOUIbIO BEKTOPHOM IHarpaMMBl.

Hudpakuus Openenst Ha KPyTriaoM oTBEpCTUH. 30HBI DpeHers.

Hudpakuus dpaynrodepa Ha y3kol HPSAMOJIMHEHHOHN ILIenu. YCIOBUS MakcUMyMa M
MUHUMYyMa. 3aBUCUMOCTh HUHTEHCUBHOCTH CBETA OT yIJjia AU(paKLuu.

Judpakuuonnas pemerka. OCHOBHBIE XapaKTEPUCTUKH AU(PPAKIMOHHOM pPELIeTKH.
Y cIi10BHS TITaBHBIX MAKCHMYMOB 1 MUHUMYMOB U JI00aBOYHBIX MHHUMYMOB.

Cemunap Ne 4 «Keanmoeaa onmukay

1.

LNk wN

TemmoBoe u3nmydeHue abCoOMOTHO YepHOro Tena. 3akoH Credana — bonpimana. 3akoH
cMenenust Buna.

I'mnoresa I1nanka.

DHeprus u umnyibc GoroHa. /laBnenue cBeta.

doroaddexr. 3akonsl poTodrdderra. KpacHas rpanuna gporodddexra.

®opmyna DitHITeHHA. PenaTuBUCTCKUN U HEPEISITUBUCTCKUI POTOIPPEKT.
TopM0O3HOE PEHTT€HOBCKOE U3ITyYEHHE.

S¢pdext Komnrona. dopmyna KomnroHa.

KopnyckynsipHo-BOIHOBOMH Ayanu3M CBETA.

Cemunap Ne 5 «Inemenmuvl K6AHM OGO MEXAHUKU))

BoutHOBBIE CBOMCTBA YACTHII.

JnunHa BonHb! e bpoiinsa. DkcnepruMeHTalIbHOE MOATBEPKICHNUE.

[Tpunuun HeonpeaenenHoctu I'elizenOepra. CoOOTHOILIEHUE HEONPEIETIEHHOCTEMH.
BonHoBas ¢yHKIMS 1 ee cBOCTBA.

OcHoBHas 3a71a4ua KBaHTOBOM MexaHuku. Y paBHenue Llpénunrepa.

Yactuia B NoTeHIMAIbHOM siMe. KBaHTOBaHME YHEPTUU.

[IpoxoxaeHre YacTUIbl Yepe3 MOTEeHIMaIbHbIN O0apsep. TyHHETbHBIN 2P heKT.
IImanerapnas mozxens aroma. [locrynatel bopa.

Wznyyenne aroma BOJOpOJa M BOJOPONOMONOOHBIX cucTeM. CIHeKTpalbHbIE CEpHUH.
®opmyna bansmepa.

Cemunap Ne 6 «Du3zuka amomay

CrneKTpbl MHOTOJIEKTPOHHBIX aTOMOB. 3aKOH Mo3H.

KBaHTOBBIE YHCIIa, XapaKTEPU3YIOIINE TI0JI0KEHUE DIIEKTPOHA B aTOME.
KBantoBanue s3Hepruu. KBantoBaHNE MOMEHTA UMITYJIbCA.

CnuH snextpoHa. [1oHbBII MOMEHT 3J1eKTpOHa.

Cxema 3HepreTn4ecKkux ypoBHEHN aTomMa BOJOpPO/a.



6. IlpaBuna orOopa nMpu aTOMHBIX IEpEX0iax.
7. 3amnonHeHHe >JIEKTPOHHBIX 000I0UEK B MHOTOAIEKTPOHHBIX aTromax. [Tpuanun [Taymnm.

Cemunap Ne 7 «Hoepnasa gpuzuxa»

SBnenue pannoakTuBHOCTH. OCHOBHOM 3aKOH PaIMOAKTHUBHOIO pacmaja.

CocTaB ¥ XapaKTEpUCTUKN aTOMHOTO siApa. SIepHble CUIIbL.

KanenwsHas u o6onouednas monenu siep. Panuyc snpa.

Macca u sHeprus CBs3H A1pa. Y AelibHas SHEPTHs CBSI3U.

SlnepHble peakiiu. DHEPrUs sIACPHON peaKIuH.

VYpaBHEeHHE U 3HEPreTUYECKOE YCIOBUE o-pacnana. CBA3b 3HEPTUM (-H4AaCTULBI C

NepUoAOM MoJypacnaja.

TynnensHbIN 3P PexT mpu o-pacnage. CriekTp o-4acTHII.

Xapakrep CIeKTpa y-U3IydCHHUS.

[Tpoueccrl B3aMMOEHCTBHS Y-KBAHTOB C BEILIECTBOM.

10. 3aBuCMMOCT, MHTEHCUBHOCTH Y-H3Iy4€HHUS OT TOJIIMHBI cliosi BemiecTBa. CpaBHEHHE
MPOHHKAOIIEH CIIOCOOHOCTH PA3INYHBIX BUI0B H3IIydCHHS.

11. Tpu Buna B-pacnaga. DHepreTudeckuil ciekTp B-yactuul. I umnoresa HEUTPUHO.

12. 3akonsl coxpanenus npu -pacmnane. Jlentonsl. JlenToHHBIHM 3aps.

ook wdE
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TeMbl 1J1s1 CAMOCTOSITEIHLHOIO H3YUYeHM S

1. Bemnyxaennsle konebanus. Pesonanc

2. Bonnbl. YpaBHeHHE MIIOCKOW BOJTHBL. Da30Basi CKOPOCTh, AJIMHA BOJIHBI, BOJTHOBOE YUCJIO.
WnTepdepenius u qudpakius MEXaHHYECKUX BOJH

3. MexaHuKa »UJIKOCTEH U Ta30B

4. PeannHbIE Ta3bl

5. DIIeMEHTBI HEPABHOBECHOM TEPMOJUHAMUKHI

6. [IpyHUKIT OTHOCUTENIBHOCTH B 3JEKTPOAMHAMHUKE. MarHUTHOE 10JIe KaK PENSITUBUCTCKUI
dpdexT

7. CeplleYHUKH B KaTyIIKaX UHAYKTUBHOCTU. Buxpesbie Toku DyKo

8. BzaumoeiicTBuE U3ITydeHUsI C BEIIECTBOM: JIaBJICHHE CBETA, TIOMUHECIICHITHUS,
($OTOXUMHUYECKHE SIBJICHUS, TUCTIEPCUSI

9. DHepreTUYeCcKuil CIIeKTP aTOMOB M MOJIEKYJI, IPUPOa XUMUUECKOU CBSI3U

10. SAnepuas ¢pusuka. TepmosaepHas sHEprus. JHEpreTHKa OyayIIero



IIpunoxenne 2

OHEHO‘IHLIB cpeacrea 1Jisi MIPpOBECACHUSA HpOMeHCYTO‘IHOﬁ aTTreCTallumn

a) HHaHpreMLIe pe3yJbTaThbl oﬁyqe}mﬂ H OIICHOYHBIC CpeaACTBA AJIsl IPOBECACHUSA HpOMe)l(yTO‘lHOﬁ arrecranuu:

CTpyKTypHBIH 3JI€EMEHT

IInarupyeMsele pe3yiabTaThl 00ydeHUs
KOMIIETEHIIUH Py pesy y4

OneHouyHble CpPeACTBA

OIIK-2: Cnioco0eH ucnoib30BaTh MaTeMaTHyeckue, puzndeckue, PU3NKO-XUMHUYECKHEe, XHMHYECKHE METOAbI /IS PelleHusI 3a1a4

npodeccHoHAIBLHOM 1esITeJIbHOCTH

OIlK-2.1 —  HCIIOJIB3YET MaTeMaTHYECKHE,
¢busnueckue, (UBUKO-XUMUYECKHUE,
XUMHUYECKHE METOAbl JJsl PpEeHICHUS
3a1a4y npodeccuoHanibHON
JEeSITEIbHOCTH

Ilepeuens meopemuueckux 6onpocos K sauemy:

1 cemectp

1. Kunemaruka mnocrynarenbHoro JBuwkeHus. [loHstue paaunyc-BekTopa,
cKkopocTH U yckopeHus. HauanbHble ycnoBus. [psimas u oOpaTHas 3a1aud MEXaHUKH.

2. JIBmwkeHUe MO OKPY)KHOCTH. YTOJ TOBOPOTA, YIOBas CKOPOCTh W YIIIOBOE
yckopeHue. CBsA3b YITIOBBIX U JIMHEHHBIX BEINYMH.

3. KpuBonuneitHoe aBwkeHre. TaHTeHIMAILHOE W HOPMAlIbHOE YCKOPCHHE.
ITonHoe yckOpeHHEe. YTOI MEKIY CKOPOCTBIO U YCKOPEHUEM.

4. UnepuunanbHble cUCTeMbl oTcuera. [loHsATHME CHUIBI, Macchl M HMITYJbCA.
OCHOBHO! 3aKOH AMHAMHUKH ITOCTYNATEIBHOTO ABHKEHUS.

5. MoMmeHT wummyiabca M MOMEHT CHJIbl OTHOCUTENIBHO TOYKH. (OCHOBHOE
ypaBHEHUE AMHAMUKH BPALLATEIbHOTO ABUKCHU.

6. Bpamenue BOKpyr HEMOJABM)XHOM ocu. MoMmeHT mHepuuu. Pacuer MOMEHTOB
HHepLuu npocThiX Tell. Teopema IlTelinepa.

7. 3aKkOoHBI COXpaHEHMsI B ME€XaHUKe. 3aMKHYTas cucTeMa. 3aKOHbl COXPaHEHUs
HMITYJIbCA U MOMEHTA UMITYJIbCA.

8. Pabora w w™momHOcTh. KwuHeTHueckass »dHEprusi MOCTYMATENBHOTO U
BpaIaTEIbHOTO IBUKCHMUS.

9. KoncepBatuBHble criibl. [loTeHIanbHAS SHEPTHS. 3aKOH COXPAHEHUS TIOJTHOM
MEXaHUYECKON DHEPTUU.

10. JIa crioco6a omnvicaHusi B3aMMOICHCTBHSI. [[BI)KEHNE YaCcTHIIBI B OJTHOMEPHOM
CTallMOHAapHOM noJie. CBsA3b MEXKAY CHIION M IOTEHIIMAIIbHOM SHEPTHUEH.




CTpYyKTYpHBII 2JIEMEHT
KOMITETCHIIHI

[Tnanupyemsble pe3ynbTaThl 00y4eHHUS

O1eHOYHEIE cpe€acTBa

11.Tapmonnueckue KoiebaHus. AMIUTUTYJa, YacTOTa, HadalbHas (asa.
MareMaTtuueckuii ¥ GU3NUECKUN MasSTHUK. DHEPrUsi TApMOHUYECKUX KOJICOAHMIA.

12. 3aryxaromue konebanus. XapaKTepUCTUKU 3aTyXaHUs. DHEPIHsl 3aTyXarOIIX
KoJeOaHuH.

13.O0uiee moHsATHE O BOJHAX. XapaKTEPUCTHKH Oerymieil BOJHBL. BoiiHOBOE
ypaBHEHHUE TIOCKOI BOJHHBI.

14. Hanoxenue ynpyrux BoiH. Ctosiuas BoiHa U ee ocoOeHHocTu. KorneOanue
HATSHYTOM CTPYHBI.

15.Tlocrynarel JiiHmiTeliHa. 3amemyieHHe BpeMeHH. JIOpeHIIeBO COKpalieHue
JUIUHBIL. PenstuBucTcKue nHBapuaHnThl. IHTEpBaI.

16. PenstuBucTCKMid MMITyabC. CBSI3b MAacChl, SHEPrMM W HMITYJIbCA YACTHIIBI.
DHeprus Mokosi. 3aKOHbI COXPaHEHUs IPU PENATUBUCTCKUX CKOPOCTSX.

17. Makpocucrema.  MHKPOCOCTOSSHUE M MakKpOCOCTOSIHUE  CHCTEMBI.
Cratuctudeckuit noaxos. [ToHsTHE BEPOSTHOCTH U Cpe/iHEI BETUUNHBI.

18. ®ynKIus pacnpeeneHus Cy4aifHON BEeIWYHHEI. Pacnipenenenne MOJIeKys o
MIPOEKIUSAM CKOPOCTEH.

19. Pactipeiesicarie  MOJIGKYJ TIO MOXYJO0 cKopoctd. Hambosiee BeposiTHas,
CpeAHsIsl U CpeHEKBaIpaTUYHAsl CKOPOCTH.

20.Monens wuaeanpHOro rasza. JlaBieHue U Temmeparypa € TOYKH 3pEHHS
MOJIEKYJISIPHO-KUHETHYECKON TEOPHH. Y paBHEHHE COCTOSHUS UEAIbHOTO rasa.

21. PacnipenieneHrie MOJIEKYJI UI€AIbHOTO ra3a Mo BBICOTE B MOJIE TSHKECTH 3eMITH.
bapomerpuueckas popmyia.

22.Tlonstue creneHeil cBoOOABI MoOJeKyibl. Teopema O paBHOpacHpeaeeHUH
SHEPTHH I10 CTENEHSM CBOOOIBI.

23. BHyTpeHHsIs1 3Heprusi Kak (yHKIMsS cocTosHUSI cucTeMbl. IlepBoe Hauano
TEPMOTMHAMHKH.

24.Pabora kak QyHKUus mnpouecca. M3oxopuueckui, wu3zob0apuuecKkuil u
M30TEPMHUYECKHI MPOLECCHI.

25.TloHsAITHE  TEMJIOEMKOCTH.  TEMIOEMKOCTb  NPH  H30XOPUYECKOM |
n3obapudeckom mnporeccax. [locrosiHHas annabaTsl.




CTpYyKTYpHBII 2JIEMEHT
KOMITETCHIIHI

[Tnanupyemsble pe3ynbTaThl 00y4eHHUS

O1eHOYHEIE cpe€acTBa

26. Anuabatnueckuii  mpomecc. [lepBoe  Hayanmo — TEPMOJUHAMHUKH  JUIS
anuabaruyeckoro npouecca. YpasHenue Ilyaccona.

27. Huknnueckuit  mponece. Koaddumuent mone3Horo neicTBUs TEMIOBOM
MaiuHel. Bropoe Hauano repmoannamuku. @opmynuposku Knaysuyca n Kenbpuna.

28. [Ipobiema HEOOPAaTUMOCTH TEIUIOBBIX IMPOIECCOB. DHTPOIUS CHCTEMBI H €€
cBoiicTBa. Teopema HepHcra.

29.OcHOBHOE ypaBHEHHE TEPMOJMHAMUKUA. OHTPONUS HCATBHOTO rasa.
V3MeHeHue SHTPOIUY NP U30IpoIieccax.

30.Huxn Kapuo. Teopema Kapno. TepMoamHamuueckas IIKamxa TEMIIEPATyp.
Tpoiinas TOUKa BOABI KaK penepHasi TOUKa.

31. CratucTuueckuit BEC MaKpOCOCTOSIHUSI. Cytp HEOOpPaTUMOCTH.
Cratuctuueckuil cMbica 3HTponuu. @opmyina boabsimana.

32.'panunpl  NPUMEHUMOCTH  MOJAETM  HWACAIBHOrO  rasza.  YpaBHEHHE
Ban-nep-Baansca. I30Tepmel peanbHOro rasa.

33. Cuibl B3aUMOJICHCTBUS B IPUPOE. DIEeKTpocTaTnieckoe moje. 3akoH Kymona.

HanpsikeHHOCTb 3JIEKTPOCTATUYECKOTO MoJisl. [[puHIMIT Cynepno3UIMH.
34. Cunosbie nuHU. [I0TOK BEKTOpa HANPSKEHHOCTH 3JEKTPOCTATHUECKOTO TIOJIS.
Teopema I'aycca.

35.[lorennman.  Teopema O  LUPKYJIALMHM  BEKTOpa  HANPSHKEHHOCTH
ANEKTPOCTATUYECKOTO OIS CBSA3h MEXKy HAPSHKEHHOCTHIO U TIOTEHITHAJIOM.

36. DnextpoemkocTh. Konaencatopbl. CoeaMHEHHE KOHIEHCATOPOB. DHEPIHs
KOH/IEHCATOpa. DHEPTHUs dIIEKTPUIECKOTO TIOJS.

37.Dnextpudyeckuii Tok. IIMOTHOCTH TOKa. YpaBHEHHE HEMPEPHIBHOCTH. 3aKOH
Owma B nuddepennmanbHoit popme

38. ConpoTuBieHre MpoBoIHUKOB. CTOpOHHHUE CUJIbl. 3aKOH OMa B MHTETpajibHON
dbopwme.

39.IpaBuna Kupxroda miast pacyera pa3BeTBIECHHBIX Lieneil. MOIIHOCTh TOKa.
3akon Jlxoyns-Jlenna.

40. Enunas npupoaa >JIeKTpUYecKoro U MarHuTHoro mnois. ITonme nBwmkyierocs
3apsaa. [IpuHimn cynepno3uniuu MarHuTHBIX nosnei. 3akon buo-Casapa.
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41.IToTok ¥ HUPKYISALUSA BEKTOpAa MHAYKIIMY MarHUTHOTO 1oJisd. Teopema ["aycca u
TeopeMa O HUPKYJISIUH.

42. Cuna Jlopenna. Cuita Amnepa.

43.3akoH snekrpomarauTHOW wHAYKIuM Dapanes. Ilpasuno Jlenma. Buxpepoe
ANEKTPUUYECKOE TOJIE.

44 SlBnenue caMOUMHAYKUMH. WHAYKTUBHOCTb. OHEpPrus KOHTYpa C TOKOM.
DHeprus MarHUTHOT'O TOJIS.

45.KonebatenbHblii  kOHTYp. CBOOOJHBIE TapMOHHUYECKHE U 3aTyxalollue
AJIeKTpUYECcKue KojiebaHus. DHEeprust KojaeOaHuu.

46. BeiHyX/IeHHbIE ~ JJIeKTpUueckue  KosneOaHus. Bekrtophas  amarpamma
HanpsbkeHui. Pe3onanc Toka.

47.TlepeMeHHbIH TOK. IHIYKTUBHOE U €MKOCTHOE COMPOTHUBIIEHUE. MOIIHOCTH B
LIENY IEPEMEHHOT0 TOKa. [[eliCTBYIOIIME 3HAYEHUS TOKA U HAMPSHKEHUS.

48.Onextpuueckoe Tmosie B BemiectBe. [lomspuzanuss ausnekTpuka. Bekrtop
ANEKTPUYECKOT0 cMelleHus. JluriekTpudeckast MpOHUIIAEMOCTh BEILIECTBA.

49. MarauutHoe Tmoje B BemectBe. Hamarumdennocts. HanpspkeHHOCTh
MarHMTHOTO NoJsl. MarHuTHasi MPOHULIAEMOCTh BelecTBa. PeppoMarHeTHKH.

50. Cucrema ypaBHeHuM MakcBema kak 0000IIeHHE pa3pO3HEHHBIX SIBICHUM
JIEKTPUUECTBA U MarHeTH3Ma. MartepuanbHble ypaBHEHHUS.

51.CBoiictBa  ypaBHeHuii = MakcBemna.  I[lpenckaszanue — cyliecTBOBaHUs
JIEKTPOMArHUTHBIX BOJIH.

Ilepeuenv meopemuueckux 60npocos K IK3ameny:

2 ceMecTp

1. DnexTpoMarHuTHBIE BOJIHBI. BosHoBOE YpaBHEHHUE. CgolicTBa
AJIEKTPOMArHUTHBIX BOJIH.

2. Tlnockast ameKTpOMarHUTHASI BOJIHA U €€ OCHOBHBIE XapaKTEPUCTUKU. DHEPTUs
Y UMILYJIbC 3JIEKTPOMAarHUTHOMN BOJIHBI.

3. EcrecTBeHHBIN M nOssipr30BaHHbIA cBeT. CTENEHb NOJSPU3ALMY JTUHENHO

MIOJIAPU30BAHHOTO CBETAa. 3aKOH Maittoca.
4. [Tonsipu3zanys npu OTpaXEHUM W MPEJOMIIEHUM CBETA HA I'PAHMIIE pasjelia




CTpYyKTYpHBII 2JIEMEHT
KOMITETCHIIHI

[Tnanupyemsble pe3ynbTaThl 00y4eHHUS

O1eHOYHEIE cpe€acTBa

JIMAJIEKTPUKOB. Yroa bprocrepa. J[BoiHOE JIydenpeaomMiIeHue.
5. Cnioco0sI moJisipu3anum ecTecTBeHHoro cBera. [Ipusma Hukomns. Bpamenne
IJIOCKOCTH TOJSIPU3ALMKA CBETAa MPU MPOXOXKJICHUU Yepe3 ONTUYECKH aKTUBHYIO

cpeny.

6. [IIkana 37€KTPOMarHUTHBIX BOJH. OCOOEHHOCTH ONTHUYECKOrO JHara3oHa.
[Toka3zaTenb NpeoMICHUS CPEIbL.

1. Korepentnsie BonHbl. HWHTepdepeHnus cBeToBbIX BoiH. CroxeHne
MHTEHCUBHOCTEH B Cilydae HEKOI€PEHTHBIX U KOT€PEHTHBIX KOJeOaHU.

8. Ornruueckasi pa3HOCTh X0/1a. CBsI3b ONTUYECKOM Pa3HOCTH X0/1a ABYX BOJIH C
pa3HOCThIO (a3 MeKAY HUMU. Y CIOBUS MaKCUMyMa U MUHUMYMa.

9. Cxema IOnra pgns HaOmopenuss wuHTepdepeHuuu. BpemenHas u

IIPOCTPAHCTBEHHAs! KOTEPEHTHOCTb.

10. Unrepdepenuuss B TOHKHX IuleHKax. HabOmionenune komen Heiorona B
OTPa>KEHHOM U NIPOXOJAIIEM CBETE.

11. Asnenue gudpakuuu. Hdudpakuus Ppenens u Dpaynrodepa. [Ipunrimn
I'torirenca-Ppenens.

12.  udpakuuss DpeHenst Ha KPYIJIOM OTBEpCTHH. 30HBI  DpeHens.
I'paduueckuit METOJI CIIOKEHUS AMIUIUTY/I.

13.  dudpakuus  @PpayHrodpepa Ha  y3KOH  OpSAMOJMHEHHON  Imenu.
JudpakimonHas pemeTka Kak COBOKYITHOCTh KOHEYHOTO YHCIIa IeNei.

14.  TennoBoe u3nydenue tena. 3akoH Credana-bonbimana. 3aKoH cMelIeHUs
Buna. I'unoresa [1nanka.

15.  ®orosddexr. 3akonsl CtoneroBa. Popmyna DHHIITEHHA.

16. ®oronsl. JlaBnenue cBera. KopIycKyIsspHO-BOITHOBOH JIyalli3M CBETA.

17.  Paccesaue ¢poroHa Ha cBOOOAHOM 3ekTpoHe. Dopmyna KomnToHa.

18. BosHOBBIE  cBolicTBa  wactwmi.  JlimHa < BONHBI e bpoidns.
OKcrepuMEHTANIbHBIE IOATBEPAKACHUS TUIIOTE3bI J1e bpoiins.

19. puwanmn  HeompeneneHHOCTH.  COOTHOIIEHWE  HEONpPEACTCHHOCTEH
I'eiizen6epra. OcobeHHOCTH Mpoliecca U3MEPEHUs B KBAaHTOBOM MEXaHUKE.

20. ®wusnyeckoe WCTOJKOBaHWE BOJNH Ji¢ bpoiins. BomHoBas QyHkmms u ee
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cBoiicTBa. [110THOCTH BEpOSITHOCTH OOHAPYKEHUSI YACTULIBI.

21. OcHoBHas 3a/1a4a KBaHTOBOW MexaHUKU. HecranuoHapHoe 1 cTannoHapHOe
ypasHenue lIpénunrepa.

22. Yactuma B OAHOMEpPHOH OECKOHEYHOW NPSAMOYTOJbHOM MOTEHIIMAIBHON
ame. KBanroBanue sneprun. CoOCTBeHHBIE ()YHKIIMU COCTOSIHUS YaCTHIIBI.

23. IlpoxoxaeHue dYacTuIbl yepe3 MOTeHUUaNbHbIH Oapbep. TyHHENbHBIH
¢ dekr.

24.  KBaHTOBBII rapMOHUYECKUN OCLUILIATOP.

25. Ilmanerapnas mozens aroma. lloctymarer bopa. KBanroBanme sHepruu
BOJIOPOIONOA00HOM CUCTEMBI.

26. H3mydeHue BOAOPOAONONOOHBIX cucTeM. CHEeKTpalbHBIE CEpUU aTroma
Bogopoaa. O6obmeHHas Gpopmyna banbmepa.

27.  CnoexTpbl MHOTO3JIEKTPOHHBIX aTOMOB. 3aKoH Mo3iu.

28. VYpasuenue lllpenunrepa ans atoma Bojaopona. KBaHToBaHHE MOMEHTa
nMmnyineca. [IpaBuia otdopa.

29. CnuH snextpoHa. KBaHTOBBIE umCiia, ONMCBHIBAIOIINE COCTOSHUE IEKTPOHA
B aroMe. KpaTHOCTB BBIpOXKIEHUS dHEpreTudecKkux ypoBHen. [Ipunnun [aymnu.

30. IlpuHOMI TOXAECTBEHHOCTH OJMHAKOBBIX 4acTUI. Bo30oHBI M (pepMHOHBI.
KBaHTOBBIE pacripesieneHusl.

31. CsoOoxmHble 37E€KTpOHBI B Meraiuie. OHepruss Depmu. 30HHAs TEOpHS
TBEP/BIX TEIN.

32.  DNeKTpOIpOBOIHOCTH METaJIOB " MIOJTYTTPOBOTHUKOB.
CBepXxnpoBOANMOCTb.

33. SBnenme pammoakTHBHOCTH. OCHOBHOW 3aKOH PaJMOAKTHBHOTO pacliaja.
[ocrosiuas pacnana. [lepuoa nomypacnana.

34. CocraB u XapakTepUCTHKH aTOMHOTO siipa. KamenpHas momens. Pasmep u
CIMH s7pa.

35.  Macca u 3Heprusi CBSI3W aTOMHOTO Spa. 3aBUCUMOCTh YICIbHOW dHEPTHSI
CBSI3U OT MaccoBoro uucia. O0onouedHass MOAEIb siipa.

36. SlnepHble peakiuu. DHEPrHsl peakiyn. Peakn JeeHns 1 CHHTE3a SIep.
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KOMIIETEHIHH
37. PanmoaktuBHbIe psfbl. OCHOBHBIE 3aKOHOMEPHOCTH O-M3JIy4€HUS sIep.
JliinHa cBOOOAHOTO TIpOOeTra O.-4acTHIl.
38. Tpu Buma B-pacnaga. DHepreTUUecKuii ciekTp P-uactuil. Helitpuno.
39. Ocobennoctu y-uznyudenus saep. [[poxoxaeHue y-KBaHTOB Uepe3 BEUIECTBO.
40. Knaccudwukanus 31eMeHTapHbIX yacTull. Jlemronsl. JlenToHHBIH 3apsi.
41.  Anponsl. bapuonnsiit 3apsin. KBapkoBast MoJienb agpoHOB.
OIIK-2.2 — Bribupaer MaTeMaTH4eCKue, Ilpumepnulii nepeuenv npakmuueckux 3a0anuil 014 3auema:
¢busnueckue, (bUBUKO-XUMUYECKHUE, 1 cemecTp
XUMUYECKHE METOABl IS PEelICHUs 1. [IBrxeHne MaTepHalbHOU TOYKU 3a7aHO yYpaBHEHUEM
3ajad IpodeccHonanbHoi | r(t) = (A+Bt*)i+Ctj ,rne A=10 m, B=-5 M/c ? , C=10 m/c. Haiitu a1t MOMEHTa BpeMEHU
JEeSITEIbHOCTH

e WO a0 { [
t=1 c , BBIYHUCIUTH MOJYJb CKOPOCTH , MOJYyJb YCKOPEHUS ,
TAHTEHIMANBHOE YCKOPEHHE o7 , HOPMAIIHOE YCKOPEHHe on

o -1 o
2. Komneco Bpamaercs ¢ yactoroit N=5C"". [lox neficTBueM cuil Tp€HUSI OHO

ocranoBunoch 4epes At=lwun — QOnpemenuts yrmooe yckopenwe ¢ wu umciao N
000pOTOB, KOTOPOE CJIENIaeT KOJIECO 3a 3TO BPeMsl.

3. Bbpycok Maccoif 2 Kr CKOJIB3UT 1O TOPU3OHTAIBHONW MOBEPXHOCTU MOJ
nerctBueM rpys3a maccod 0,5 Kr, NMPUKPEIUIEHHOTO K KOHIYy HEPACTSKUMOW HHTH,
MEePEeKUHYTON uepe3 HenoABWKHBIM Onok. Kosdduuument Ttpenuss Opycka o
nosepxHocTs 0,1. Halitm yckopeHue IBHMKEHHMS Tela M CHUJIy HATSKEHUS HUTH.
Maccamu 6110Kka U HUTH, a TaKXKe TPEHUEM B OJI0Ke MpeHeOpeyb.

4. Onpenenuts MOMEHT MHEPUUMH TOHKOIO OJHOPOAHOIO CTEPKHSA
nmuHHOM 1= 30 cM u maccoit m= 100 T OTHOCHUTENBHO OCH, MEPICHIUKYISIPHOMI
CTEpP)KHIO U TPOXOJAIIel depe3 TOUKY, OTCTOSIIYI0 OT KOHILa cTepxkHs Ha 1/3 ero
JUTUHBI.

5. Hlapuk maccoit m= 100 r yman ¢ BeicoTsl h=2,5 M Ha TOPU30HTAIBEHYIO
IUIUTY, Macca KOTOPOM MHOro Oo0Jjbllle Macchl IIapuKa, U OTCKOYMJ OT HEE BBEPX.
Cuwnras ynap abCOIOTHO YIIPYTHM, ONPEAEIUTh UMITYJIbC P, TOJTyYEHHBIH IITUTOM.

6. BepTrkanbHO pacnonoKeHHbIN OJTHOPOAHBIN CTEpKeHb Macchl M = 1 kr
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v JuiHBL | = 1 M MOXeT BpalaThCsi BOKPYT CBOCTO BEPXHEro KOHIIA. B HIKHUI KOHell
CTEpKHS TONaya, 3acTpsiB, FOPU3OHTAIBHO JeTeBmias myns maccel m = 10 r, B
pe3ynbTaTe 4Yero CTepKeHb OTKJIOHWICA Ha yroi o = 15. Cumras m<<M, naiitu
CKOPOCTb JIETEBILICH MMyJn

1. Onpenenutsb cpeaHee 3HaYCHUE TTOJTHOW KUHETHYECKOM YHEPTUU OJHOM
MOJIEKYJIbI T€Jusl, KUCIOPOoJa U BoAsHOro napa npu temmneparype T=400K.
8. Kakas pabora A coBepiraercsi mpu H30TEPMHUYECKOM PaCIIUPEHUH

BOJIOpOJa Maccoii M=5 r, B3sToro mpu temmeparype T=290 K, eciu oOwvem raza
YBEJTUYMBACTCS B TPH paza?

9. A3OT HarpeBajcsl MpU MOCTOSIHHOM JaBiieHHU. EMy ObuIO cO0OIIEeHO
komdecTBO TemioTel Q = 21 xJ[x. Onpenenuts padoTy A, KOTOPYIO COBEPIIWI IIPU
ATOM Ta3, u u3MeHenue 4U ero BHyTpeHHE SHEepPTUu.

10. Onpenenuth HANPSHKEHHOCTH AIEKTPOCTATHYECKOTO 1ot E B ieHTpe KkBaapara
CO CTOPOHOM a, eciM B TPEX BEPIIMHAX KBaJpaTa HaXOJATCS OJUHAKOBBIE TOUEUHBIE
3apsibl q

11. ToHKast HUTh COTHYTA B IOMYOKPY>KHOCTb U 3apsKEHA TaK, YTO ANEKTPUUECKUI
3apsij paBHOMEPHO pacipejienieH no ee anuHe. KakoB paguyc 3ToH MOIyoKpyKHOCTH,
€CIIi W3BECTHO, YTO B IIEHTPE €€ KPUBH3HBI HampsbkeHHOCTh monst 10 kB/M, a
noteHman 630 B.

12. Ha puc. €1=1,5 B, €2=3,7 B u conporusiieaus R1=10 Om, R2=20 Om u R=5,0
OM. BHyTpeHHue COnpoTUBIEHUS UCTOYHUKOB TpeHeOpexumo Manel. Onpenenute: 1)
3HaYEHWE M HampaBJeHHE TOKa Yepe3 CONMpOoTHBIEHHE R; 2) TEIIOBYH0 MOIIHOCTD,
KOTOPasi BBIJIETSETCSI HA CONPOTUBIIEHNU R.?
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R;

13. KakuMm 10mKHO OBITH CONPOTHBIEHHE R 3IIeKTpHUYECKOW Iemw,
n300pakeHHON Ha pUCYHKE, YTOObI TOK, TEKYILIHH Mo Hemy, Obul paBeH 1=0,5 A, ecin
C=5 Mx®, U=200 B, yactora nepemennoro toka v=100 I'i;?

C R
| I

—® ]
14. Tok [=100A Teder mo TOHKOMY NPOBOJHUKY, M30THYTOMY TakK, Kak

MOKAa3aHO Ha pucyHKe. HaillTh MHAYKIMI0 MarHuTHOTO MoJs B Touke O KOHTYpa, eclu
paanyc u3oruyTou yactu npooguuka R=0,1 M, a cropona kBaapara a=0,2 m

a

15. Karymka cocrout u3 N = 75 BUTKOB ¥ UMeeT conpoTuieHre R=9 Om.
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MarHuTHBIA IOTOK Yepe3 ee MonepeyHoe ceueHrne MenseTcs no 3akony @ =kt , roe k=
1,2 MB6/c. Onpenenute: a) 3.11.C. MHAYKIIMU, BO3HUKAIOIIYIO B ’TOM KOHTYpE; 0) CHiy
MHAYKIIMOHHOTO TOKA; B) 3apsij, KOTOPbIM MpOTEYeT MO KOHTYpYy 3a HepBble 9 ¢
WU3MEHEHHUS NOJIS.

IlIpumepnwiii nepeuens npakmuueckux 3a0aHUil 014 IK3IAMEHA.

2 ceMecTp

1. PaccrossHume mexnay IByMs KOI€peHTHBIMH HCTOYHMKamMu cBera (A=0,5 mMkm)
paBHo d=0,1 mM. PacctosiHne mMexay MHTEpPEpEeHIIMOHHBIMH OJ0CAMU Ha SKPaHE B
cpenHeil vactu wHTepdepeHIMOoHHON KapTuHbl paBHO Ax=1,0 cm. Omnpenenuth
paccTosiHuEe OT UCTOYHHUKOB J10 KpaHa

2. Mexny [nByMs — IUIOCKONAPAJUICTBHBIMH  CTEKIIIHHBIMH  IIACTUHKAMHU
MIOJIOKMJIM  OYEHb TOHKYIO IIPOBOJIOYKY, PACIOJIOXKEHHYIO IapajlIeIbHO JIMHUU
CONPUKOCHOBEHUS IUIACTMHOK M HaXOJAILYIOCsA Ha pacctossHuu L=75 mm ot Hee. B
OTPaKEHHOM CBeTE€ C JUIMHOM BOJIHBI A=0,5 MKM Ha BepXHEHl IUIaCTUHKE BHIHBI
nHTeppepeHIMOHHbIe TMoyockl. Omnpenenure AMaMeTp MONEPEYHOIO CEYEHUs
IIPOBOJIOYKH, €CIIM Ha MPOTSKEHUH, @ = 30 MM HacUMTBIBaeTCA m = 16 CBETJIBIX MOJIOC

3. Ha mens mmpunoii a = 0,05 MM naiaeT HOpMaIbHO MOHOXPOMAaTHYECKUN CBET
¢ anuHOM BoyHBI A = 0,6 MKM. OnpefenuTb Yroia ¢ Mexay HepBOHAYaJIbHBIM
HaIpaBJICHUEM IIydka CBETa M HANpaBICHHMEM HAa YETBEPTYI0 TEMHYIO
TUGPAKIUOHHYIO MOJIO0CY

4. JludpakunoHHas pelieTka yCTaHOBJIeHa Ha paccTosHuu 80 cM oT skpaHa. Ha
pelIeTKy NajaeT MOHOXpOMaTHYeCKUi cBeT ¢ JrHOM BosHbI 0,65 MxM. Ha skpane
paccTosiHuE MEXIy MaKCUMyMaMH IIEPBOIO M BTOPOrO MOpsAJIKa paBHO 5,2 CM.
CKoOJBbKO BCEro MakCMMyMOB 00pa3yeT 3Ta IudpakiroHHas pemierka?

5. OmnpenenuTb, BO CKOJBKO pa3 YMEHBIIMTCS HWHTEHCUBHOCTh CBeTa,
MPOLIE/IIET0 Yyepe3 JBa MOJsSpHU3aTopa, PaclooKEHHbIE TaK, YTO YIoJ MEXAy HX
[JIABHBIM IUIOCKOCTSIMH o = 60°, a B KaXXIOM M3 NOJApU3aTOpPOB Tepsiercss 8%
WHTEHCUBHOCTH Ia/Ial0IEr0 Ha HETO CBETa

6. Uepnoe Teno Harpenu ot Temmeparypel 600K mo 2400K. Bo ckombpko pa3
yBeIMUYMIach o0O1Ias TEMIOBasi SHEprus, uanydaeMas teaom? Ha ckonbko n3MeHunach
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JUIMHA BOJIHBI, COOTBETCTBYIOILAsl MAKCUMYMY SHEPTUU U3IYUEHMs U CHEKTPaIbHBIN
COCTaB U3IIy4eHUs?

7. OnpenenuTh HaAUMEHBIINH 3aJICPKUBAIOIINN TOTSHLIUAN, HEOOXOIUMBIN IS
IIPEKpAIEHUs] 3MUCCHMM C TIOBEPXHOCTH (POTOKATONA, €CIM OH OCBELIAETCS
M3JIy4eHHEM C JUTHHOU BOHBI 0,4 MKM, a KpacHas T'paHHIla JJIsi MaTepualia KaTtoaa
pasHa 0,67 MKkM

8. ®oroH c sueprueii 1 MaB paccesiicst Ha CBOOOAHOM IMOKOMBILIEMCS JIEKTPOHE.
HaliTu KMHETHYECKYI0 DHEPIHIO JJIEKTPOHA OTAA4M, €CJIA B PE3yNbTAaTe PacCesHUs
JUIMHA BOJIHBI (JOTOHA U3MEHMIIACh Ha 25%

9. Ilpu nBMKEHUU YACTHIIBI BAOJb OCH X CKOPOCTh €€ MOXKET OBITh OIpeJIesIeHa C

TOYHOCTHIO (ommOKoi) 10 1 cm/c. Haiitu HeompeneneHHOCTh KOOPAMHATHI, €Cln
yacTHUIleH sBisgeTcs: 1) a1ekTpoH, 2) apoounka maccou 0,1t

10. CoOcTtBeHHass (QYHKIHMS, ONUCHIBAMOIIAS COCTOSHUE MHUKPOYACTHIBI B

z//n(x):Csin@x

OECKOHEYHO TJIYOOKOM MOTEHIIMATBHON sIME ITUPUHON [, UMeeT BU I
Hcnonb3ys ycnoBusi HOPMUPOBKH, OTIPEACTUTH MOCTOSIHHYIO C.

11. BbluncauTh paguychl NEPBHIX TPEX OPOUT AIEKTPOHA B aTOME BOAOPOIA

12. Haiitu HanOoONBIIYI0 ¥ HAUMEHBIIYIO JUTHHBI BOJIH cepuu [lamena B criekTpe
n3IydeHus Bojgopoaa. CpaBHUTH TOTYICHHBIC 3HAUCHUS C JTTMHAMH BOJIH BUIHMOTO

U3JIy4CHUS
192
13. TlepBoHauampHas Macca H30TONA HMPHAMS '/ paBHA M = 5 1, mepuox

nonypacnazaa 75 cyrok. Onpenenure, CKOJIbKO Saep pacnagercs 3a 1 CeKyHay B 3TOM
npenapate. CKOJIBKO aTOMOB 3TOro Inpemnapara ocrtaHercs depe3 30 cyTOK M BO
CKOJIBKO pa3 U3MEHUTCS aKTUBHOCTD Iperapara 3a 3To Bpems?

14. B ueHTpe COJHIIA MPOTEKAeT TEPMOSAEpPHas peakius CHHTe3a Telus u3
BOJIOPOJIa, B KOTOPOIi M3 YEThIPEX MPOTOHOB obpasyercs supo He* u xBa mosurpoma.
3anumuTe 3Ty peakuuto. Kakue eme yactuisl 00pa3yroTcst B Heil?

15. Kakoe xommuectBo U?° «BbiropaeT» 3a roj B SJIEPHOM peaKrope C
anekTpuyeckol MomHoCThIO | I'BT n k... 38%? Cuurats, uTO pacnajn siaep ypaHa
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KOMITETCHIIHI

[Tnanupyemsble pe3ynbTaThl 00y4eHHUS

O1eHOYHEIE cpe€acTBa

1o JCHUCTBUEM TEIUIOBBIX HEUTPOHOB MPHUBOAUT K OOpPAa30BAHHMIO H30TOIOB
KceHoHa-141, crpoHunsa-92 u Tpex BTOPUYHBIX HEUTPOHOB.




0) Ilopsinok mpoBeneHUs] MPOMEKYTOYHOM aTTeCTALMH, NMOKa3aTeJld M KPUTEPHH
OLICHMBAHUS:

[Ipomexyrounas arrectanus To aucnuiimHe «Du3nka» BKIIOYAET TEOPETUUCCKUE
BOTIPOCHI, TIO3BOJISIONIME OIEHUTh YPOBCHb YCBOCHHUS OOYYAIONIMMUCS 3HAHUHN, U TIPAKTUYCCKUE
3aJlaHusl, BBISIBIISIFOIINE CTENICHh COPMUPOBAHHOCTH YMEHHH U BJIAJICHUH, IPOBOTUTCS B (hopMe
3ayera (1 cemecTp) u sK3aMeHa (2 cemectp).

3ayer MpPOBOAMTCA B BUAE COOECEIOBAaHUS IO TEOPETUUYECKUM BOMpOCaM. DK3aMEH IO
JaHHOW JTUCHUILTMHE MPOBOJUTCS B YCTHOM (hOpMe 10 SK3aMEHAIIMOHHBIM OHMJICTaM, KaXIbIi 13
KOTOPBIX BKITFOUAET 2 TEOPETUUYECKUX BOIPOCA U OJTHO MPAKTHIECKOE 3aaHHeE.

Iloxazamenu u Kpumepuu oyeHuaHUA 3auema:

— Ha OLEHKY «3auTeHo» (3-5 OamioB) — oOyd4aromuiics MOKa3biBaeT C(HOPMHPOBAHHOCTH
KOMITeTCHIMH, HATMYMEe TBEPBIX 3HAHWH NMPOrPaMMHOTO MaTepHana, rpaMOTHOE U JIOTHYECKOE
U3JIOKEHWE MaTepuaia MpHU OTBETE, IOMYCKAIOTCS HE3HAYUTEIbHBIE OIIMOKH, YBEPEHHO
UCTIPaBIsieMbIe TIOCJIE JONOIHUTEIBHBIX BOIPOCOB, MPABUIIbHBIC JACHCTBUS IPU JAEMOHCTPALUH
YMEHUI U HAaBBIKOB.

— Ha OIICHKY «He 3a4TeHo» (1-2 O6amia) — 00yJarouHiics MOKa3bIBAET, YTO PE3YJIbTAT O0yUCHHUS
HE JOCTHTHYT, KOMIIETEHIIMA HE C(HOPMHUPOBAHBI, HE MOXKET NPEIbIBUTH 3HAHHS Ha YpPOBHE
BOCIIPOM3BENICHNSI M OOBSICHEHHS MH(OpMAIMH, JaKe C MOMOIIBI0 HAaBOAALIMX BOIPOCOB, HE
CTIIOCOOEH MPOAEMOHCTPUPOBATH YMEHHS M HABBIKU NIPU PEUICHUH MPOCTEHITNX 3a7ad.

Ilokazamenu u Kpumepuu oyeHUBAHUA IKZAMEHA:

— Ha OIEHKY «OTJHYHO» (5 6ayyioB) — 00yYaromIMiics JEMOHCTPUPYET BBHICOKHI YPOBEHb
c(OPMHPOBAHHOCTH KOMIIETCHIMI, BCECTOPOHHEE, CHUCTEMAaTHYEeCKOe U TIIyOOKOe 3HaHue
y4yeOHOro MaTepuaia, CBOOOJHO BBIMOJHSET MPAKTUYECKHE 3a/laHus, CBOOOIHO ONEpUPYET
3HAaHUSIMH, YMEHUSIMH, IPUMEHSET UX B CUTYAIUX MOBBIIICHHOMN CI0XKHOCTH.

— Ha OLIEHKY «xopomo» (4 6amia) — oOyyaromuicss A1eMOHCTPUPYET CpPEeIHUN YPOBEHb
Cc(OPMHPOBAHHOCTH KOMIIETCHIIWI: OCHOBHBIC 3HAHWS, YMEHHS OCBOCHBI, HO JOIYCKAIOTCS
HEe3HAYUTeNIbHbIE OIMOKH, HETOYHOCTH, 3aTPyJHEHUS IPU aHATUTUYECKUX ONepalusix, nepeHoce
3HaHWI 1 yMEHWI Ha HOBBIC, HECTAH/IAPTHBIC CUTYAIIHH.

— Ha OIICHKY «YyIOBJETBOPHUTEJLHO» (3 Oamna) — oOyyarouiuiicss AeMOHCTpUPYET
MIOPOTOBEIM YPOBEHb C(POPMHUPOBAHHOCTH KOMIIETEHIIMH: B XOJI€ KOHTPOJIBHBIX MEpONPHUSITHN
JOMYCKAIOTC OUIMOKM, TPOSIBISAETCS OTCYTCTBHE OTACIbHBIX 3HAHUI, yMEHUH, HaBBIKOB,
O0yYaroIMICs WCIBITHIBACT 3HAYUTEIbHBIC 3aTPyJHEHHS TPU OINEPUPOBAHWUU 3HAHUSIMU U
YMEHUSMH NIPH UX NIEPEHOCE Ha HOBBIE CUTYALlUH.

— Ha OLIEHKY «HeYy/10BJIeTBOPHUTEJBbHO» (2 Oaiia) — 00yyaronuiicss JeMOHCTPUPYET 3HAHUS
He Oonee 20% TeopeTHUYECKOro MaTepHala, JOMyCKaeT CYLIECTBEHHbIE OLIMOKHM, HE MOXKET
MOKa3aTh WHTEIJUIEKTYyaJIbHbIE HABBIKU PEIICHUS TPOCTHIX 3a/1a4.

— Ha OLICHKY «HeYy/10BJIeTBOPUTENbHO» (1 0armt) — o0yJaromuiicss He MOXKET IMOKa3aTh 3HAHUS HA

YPOBHE BOCIIPOU3BECACHHUA U 00BICHEHUS I/IH(i)OpMaHI/II/I, HE MOXKCET MOKAa3aTh HHTCIIJICKTYAJIbHBIC
HAaBLIKW PCIICHUA MMPOCTHIX 3a1a4.



