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JIner akryanusanuu padoyeil nporpaMmsl

PaGouast mporpamMmma rnepecMoTpeHa, o0cykaeHa u ogoopena mis peanusaruu B 2020 - 2021
yueOHOM roy Ha 3acefqaHuu kapeapsl Duznku

IIporokom ot 20 1. Ne

3aB. xadenpoit M.B.XpKmec

PaGouast mporpamMmma repecMoTpeHa, 00CcyKaeHa u o100peHa s peanuzaruu B 2021 - 2022
yueOHOM roy Ha 3acefqaHuu kapeapsl Du3nKu

IIporokom ot 20 1. Ne

3aB. kadenpoit M.B.XpKmec

Pabouas mporpamma nepecMoTpeHa, o0cykaeHa u ofgoopeHa g peanuzauuu B 2022 - 2023
y4eOHOM TOly Ha 3acefaHuu Kageapbl Duznku

[IpoTrokonm oT 20 1. Ne

3aB. kadeapoii M.B.prynﬂc

Pabouas mporpamma nepecMoTpeHa, oocykaeHa u ooopeHa Juist peanuzanuu B 2023 - 2024
y4aeOHOM TOly Ha 3acefanuu Kageapbl Dusznku

[IpoTrokonm oT 20 1. Ne

3aB. kadeapoii M.B.prynﬂc

Pabouast mporpamMmma repecMoTpeHa, 00CykKaeHa u oo0peHa s peanusaruu B 2024 - 2025
yueOHOM roy Ha 3acefqaHuu kapeapsl Du3nku

IIporokom ot 20 1. Ne

3aB. xadenpoit M.B.XpKmec

PaGouast mporpamMmma repecMoTpeHa, 00CcyKaeHa u o100peHa s peanuzaruu B 2025 - 2026
yueOHOM roy Ha 3acefqaHuu kapeapsl Du3nku

IIporokom ot 20 1. Ne

3aB. xadenpoit M.B.XpKmec

Pabouas mporpamma nepecMoTpeHa, oocykaeHa u ooopeHa Juist peanuzanuu B 2026 - 2027
ydeOHOM TOly Ha 3acefanuu Kageapbl Dusznku

[IpoTrokonm oT 20 . Ne
3aB. kadeapoii M.b. Apkynuc




1 Henu ocBOeHMS TUCHUIIIHHBI (MOXYJIA)

Ienbto ocBoenus aucuuminHbl «®du3nka» gBiaseTcs GOPMHUPOBAHUE Y OOyHAIOUIMXCS
aJICKBaTHOW COBPEMEHHOMY YpPOBHIO 3HAaHUN HAy4yHOM KapTUHBI MHpa, a TaK)KE PA3BUTHE
CHIOCOOHOCTH TPUMEHSTh OCHOBHBIC IIOJOXEHHUSA, 3aKOHBl M METOJbl KJIACCHUUYECKOW U
COBPEMEHHOM (M3MKU M COOTBETCTBYIOUIMH (DM3MKO-MAaTEMaTUYECKHH ammapar Jjs pelIeHHs
TEOPETUYECKUX, IPUKIIAHBIX U IPAKTUYECKUX 33/]1a4, BOZHUKAIOIIUX B X0/I€ IPOPeCcCHOHATbHON
JeATEIbHOCTH.

2 MecTo TUCUMIIMHBI (MOXYJIs]) B CTPYKTYpe 00pa30oBaTe/ibHOI MPOrpaMmmMbl

Juctumumaa ®dusnka BXOAUT B 0a30ByI0 4acTh y4yeOHOro IutaHa oOpazoBaTeIbHOU
POrPaMMBI.

Jiis  u3ydeHWs  JAUCHHUIUIMHBI ~ HEOOXOAMMBI  3HaHUA  (YMEHHS,  BIIAQJICHHS),
c(hOpMUPOBAHHBIE B PE3yIbTaTe U3YUCHUS TUCIUIUINH/ TPAKTHK:

®usnka, Marematuka, Xumuss u  HHPopMatnka B oObeMe  CpemHel
0011e00pa30BaTEILHOM HTKOJIBI

3Hanus (yMEHHUS, BIAJICHUS), TIOTyYCHHBIC TIPU U3YYCHUH TAaHHOW AMCIUILIUHBI OYIyT
HEOOXOIUMBI [T U3YUECHHS] TUCIUIUINH/TIPAKTUK:

Marematuka

HauepraTenbHas reoMeTpusi, UHKEHEpHAs: U KOMITbIOTEpHAas Tpaduka

Xumus

bezonacHOCTh BeICHUSI TOPHBIX pabOT

Mexanuka

TeopeTnyeckas MexaHHKa

@®u3uka rOpHBIX IIOPOL

I'eomexannka

be3omnacHoCTh KU3HENEATENBHOCTH

Mertposorus, CTaHIapTU3ALM U CepTHUPHUKAINS B TOPHOM JIeie

[IpuknagHas MexaHuka

ConpoTHuBieHHE MaTEPUATIOB

CrpoutenbHas re0TeXHOIOT U

3 Komnerenuuu ody4yarwuierocsi, opmupyembie B pe3yJbTaTe 0CBOCHHS

AUCHHUILINHBI (MOYJIs1) M INIAHMPYeMble pe3yabTaThl 00y4eHHUsI

B pesynprare ocBOEHHS AMCHUIUIMHBI (MOnyis) «Dusukay oOydarouuiics TOHKEeH
o0najgarh CleayOUMMHA KOMIETEHIUSIMHU:

CTpyKTypHBI [Tnanupyembie pe3yIbTaThl 00yUCHUS
HIIEMEHT
KOMIETEHIIUU
OK-1 CIOCOOHOCTBIO K a0CTPaKTHOMY MBIIIJICHUIO, aHATIU3Y, CHHTE3Y
3HaTh OCHOBHBIC 3aKOHBI (PU3UKHU B 00JIACTH MEXaHUKH, CTATUCTUYECKON (DU3UKH

Y TEPMOJIMHAMUKH, AJIEKTPUYECTBA U MAaTHETHU3MAa, BOJIHOBOM U KBAaHTOBOM
OIITHUKH, aTOMHOM U siiepHON (PU3UKHU U (PU3UKHU TBEPJOTO Teja, IPaHULIbI
MPUMEHUMOCTH 3THX 3aKOHOB M (PU3MUYECKYIO CYITHOCTH SBJICHUNA U
MIPOLIECCOB, MPOUCXOIAIIUX B IPUPOJE.

YMers IPUMEHSATH (PU3MUECKUE 3aKOHBI U (PU3UKO-MATEMAaTHUECKUI anmapar Jjs
pEeLIeHMsI He TOJIBKO THIIOBBIX, HO U 00JIee CI0XKHBIX HECTaHJAPTHBIX 3a7au
B paMKax (PM3UKH U CMEKHBIX JTUCIUILTIH




Bnanets

NPaKTHYECKIMHU HaBBIKAMHU MCIOJIB30BaHMS JIEMEHTOB (pU3MIECKOro
HKCIEPUMEHTA U peIieHus (pU3nuecKux 3aad Ha APYTruxX AUCUUIUINHAX;
HaBBIKAMH ¥ METOAMKAMHU 0000IIEH!S PEe3y/IbTaTOB PELICHNUS 3a/1ad,
HKCIEPUMEHTAIBHOM IEATETLHOCTH;

METOJIaMH AKCIIEPUMEHTAIBHOTO HCCIEA0BaHNA B (pH3HKe (MITaHUPOBAHUE,
MOCTAHOBKA U 00pabOTKa 3KCIIEPUMEHTA);

HaBBIKAMH MEXINCIMIUTMHAPHOTO IPUMEHEHUS 3aKOHOB (DH3HKH.

OIIK-4

TOTOBHOCTBIO C €CTCCTBCHHOHAYYHBIX HOBI/IHI/Iﬁ OLICHUBATH CTPOCHUC,

XUMHUYECKHH U MUHEPAJIBbHBIN COCTaB 3eMHOW KOPbI, MOP(OJIOTHUECKUE OCOOCHHOCTH U
TCHETHYECKUE TUIIBI MECTOPOXKACHUN TBEPABIX MOJIE3HBIX HCKOMIAEMBIX IIPY PEILIEHUH 3a4a4 110
palMOHAIBHOMY U KOMILUIEKCHOMY OCBOCHUIO I€OPECYPCHOI0 MMOTEHIIMAIIA HEAP

3HaTh

MCTOJbI aHaJIn3a U MOJACIIMPOBAHUS CIIOKHBIX (1)I/I3I/I‘-IGCKI/IX IMpOLCCCOB;
METOBI M MTOIXOIBI K TEOPETHUECKOMY U IKCIICPUMEHTATBHOMY
WCCJICIOBAHUIO, IIPUMEHsIEMbIC B (DU3HKE M PACIIPOCTPAHSIONINECS Ha
Ipyrue 007IacTH 3HaHUM.

VYmeTb

WCTIOJIh30BATh CIIOKHBIC (PU3NICCKHE MOICITH TSl OTICAHUS PeaTbHBIX
mponeccos, BI:I6I/IpaTI> METOABI UCCIICAOBaHUs, C IIOMOIIIBIO HpI/I60pOB
M3MEPSITH GU3NYECKUE BETMYMHBI, TPOU3BOAUTH 00PabOTKY
OKCIICPUMCHTAJIbHBIX JaHHBIX, IPOBOAUTH aHAJIN3 MOJTYYCHHBIX
pe3yIbTaToB

Bnanets

HaBBIKAMH Pa0OTHI C IIUPOKUM KPYyrom GU3NIECKUX MPUOOPOB U
000pynOBaHUS;

METOAaMH TPOBEICHUS PU3NIECKUX U3MEPEHUH, pacyeTa BEIUYHH,
aHAJIN3a NOJTYUYCHHBIX JAaHHBIX U HABbIKAMU IJIAHUPOBAHUA
HCCIIEIOBATEIBLCKOTO MpoIiecca.




4. CTpyKTypa, 00b€éM U coaep:KaHue TUCIUIIIMHBI (MOXYJIsST)
OO6mmas TpyA0eMKOCTh TUCHHMIUIMHBI cocTaBisger 10 3adeTHbix eauauI] 360 akaa. 4acoB, B TOM

HHuCJIC:

— KOHTaKTHas padoTa — 25,9 akaj. 4acoB:
— ayuToOpHas — 22 akajl. 4acos;

— BHeayuTOpHas — 3,9 akaj. 4acoB

— camocTosTenbHas pabora — 321,5 akaj. 4yacos;
— MOJTrOTOBKA K AK3aMeHy — 12,6 akaa. yaca
— MOATOTOBKA K 3auéty — 12,6 akan. yaca
®dopma aTTecTaluu - 3a4eT, IK3aMeH

AynuropHast

=
< S
=
KOHTaKTHas paborta 3= dopma Tekymniero
( ) 5 X Bun KOHTPOJISL
B aKaJ]. yacax
Pasnen/ Tema 3 S . P Koxn
> & © | camocrosTensHON | ycmeBaeMOCTH U
JIUCLUILTHHBI p £ © . | xommereHnuH
g 5 paboThl MPOMEKYTOUHOM
Tlex nmab. | mpakr. - aTTecTaluu
“| 3an. 3aH. | O &
1. Mexanuka
BBITIOJIHCHUE
HPaKTHYECKUX
pabot (peureHue
3aj1ay,
MMCbMEHHBIX HpoBepKa
Il Kunevarixa abor); I/IHZ[I/I]E)I/III ZE.)JILHLIX
MOCTYIATEBHOTO " 0,5 02 | 10 pabot); yat OK-1, OIIK-4
KOHTPOJIbHAS 3a/IaHU;
BPALIATEIbHOTO JIBHKCHHS
pabota; KOHCYJIbTaLlU
CaMOCTOSITEIILHOE
n3y4yeHue yueOHon
1 HAy4HOH
JUTEPaTypbI
1 MOATOTOBKA K
CEMHHAPCKOMY,
nabopaTopHOMY
3aHATHIO,
BBITIOJIHCHUE nabopaTopHEIe
MPaKTHYECKHUX paboThl;
aboT (peleHue CEMMHAPCKHE
1.2 Husavuica P 3a(§aq SaHHTI;Iﬂ'
MOCTYNaTEIBHOTO u 0,2 2 0,2 10 > ’ OK-1, OIIK-4
MMCbMEHHBIX HpOBepKa
BpAILATEILHOTO JIBHKCHUS
pabor); UHANUBUYaJIbHBIX
KOHTPOJIbHAS 3a/IaHU;
pabota; KOHCYJIbTaLlU
CaMOCTOSITEIILHOE
H3ydeHune yaeOHoit
1 HAy4HOH
JUTEPaTypbI




1.3 3akoHbl cOXpaHEHHs B
MEXaHHUKe

0,2

0,2

10

BBITIOJTHEHHE
HPaKTHYECKUX
pabor (peuienue
3aj1au,
MMCbMEHHBIX
pabot);
KOHTPOJIbHAS
pabota;
CaMOCTOSITEIILHOE
n3y4yeHue yueOHon
1 HAy4HOH
JUTEPaTypbl

IpoBepKa
HMHIUBUTYaJTbHBIX
3a7aHMI;
KOHCYJIbTalluu

OK-1, OIIK-4

1.4 Mexanndyeckue
KOJIeOaHHs U BOJIHEI

0,5

0,2

10

BBITIOJIHCHUE
HPaKTHYECKUX
pabor (peuienue
3aj1au,
ITICEMEHHBIX
pabot);
KOHTPOJIbHAS
pabota;
CaMOCTOSITENIBHOE
n3y4yeHue yueOHon
1 HAy4HOH
JUTEPaTypbI

MpoBepKa
HHIUBUTYaJTbHBIX
3aaHMI;
KOHCYJIbTalluu

OK-1, OIIK-4

1.5 PenstuBucrckas
MeXaHUKa

0,6

10

BBITIOJTHEHHE
MPaKTUYECKUX
pabor (peuienue
3azmad,
ITICEMEHHBIX
pabor);
KOHTPOJIbHAS
pabora;
CaMOCTOSITENILHOE
n3y4yeHue yueOHon
1 HAy4HOH
JUTEePaTyphl

MpoBepKa
HHIUBUTYaJTbHBIX
3a7aHMI;
KOHCYJIbTaLlUH

OK-1, OIIK-4

HWroro no pasneny

0,8

50

2.  MonexynapHas
TEPMOANHAMUKA

¢dusuka

u

2.1 Cratuctnyeckast (pu3HMKa
u MOJICKYJIIPHO-
KHHETUYECKasi TeOpUsL

0,5

25

BBITIOJIHCHUE
MPaKTHYECKHUX
pabot (penreHue
3aj1ay,
MMCbMEHHBIX
pabor);
KOHTPOJIbHAS
pabora;
CaMOCTOSITEIILHOE
n3ydeHne yaeOHoit
U Hay4HOH
JIATEPaTypBI

IpoBepKa
HUHIUBUIYaTbHBIX
3aJaHul;
KOHCYJIbTALlUH

OK-1, OIIK-4




2.2 TepMoiuHaAMHKa

0,5

2/21

0,2

3aHATUIO,
BBITTIOJIHCHHUE

3a1ad4,
MTHUCHMEHHBIX
pabor);
KOHTPOJIbHAsS
pabota;

25

U Hay4HOH
JIMTEPATYPBHI

HOJrOTOBKA K
CEeMHHAPCKOMY,
nabopaTopHOMY

MPaKTHYECKHUX
pabot (penreHue

CaMOCTOSITEIILHOE
n3ydeHune yaeOHoit

paboTsr;

3aHATHUS;

3aJaHul;

nabopaTopHEIe
CEeMHHApPCKHe

HpOBepKa
UHANUBUYaJIbHBIX

KOHCYJIbTalluu

OK-1, OITK-4

HWroro no pasneny

2/21

0,2

50

3. DNIeKTpUYECTBO U MarHETU3M

3.1
none

DIEeKTPOCTaTHUECKOE

0,5

0,1

10

BBIIIOJTHEHHE
MPAKTHIECKUX
pabot (penreHue
3a1ad,
MMUCEMEHHBIX
pabor);
KOHTPOJIbHAsS
pabora;
CaMOCTOSITEIBHOE

IIpoBEepKa

3aJaHul;

H3ydeHune yaeOHoit

U Hay4HOH
JIUTEPaTyphl

UHAUBUAYAJIBHBIX

KOHCYJIbTallUHU

OK-1, OITK-4

3.2 DIEKTPOCTaTUYECKOE
ToNie B BELIECTBE

0,5

10

CaMOCTOSITEIIBHOE
Hu3ydeHune yaeOHoit
1 HAy4HOH
JUTEPaTypbl

KOHCYJIbTalluu

OK-1, OITK-4

33 ITocTostHEBII
9JIEKTPUYECKHIA TOK

0,5

/11

0,1

10

TIOJITOTOBKA K
CEeMHHAPCKOMY,
nabopaTopHOMY
3aHATHIO;
BBITIOJIHCHUE
HPaKTHYECKUX
pabor (peuienue
3azmad,
ITICEMEHHBIX
pabot);
KOHTPOJIbHAS
pabora;
CaMOCTOSITENIBHOE
n3y4yeHue yueOHon
1 HAy4HOH
JUTEPaTyphl

nabopaTopHbIe
paboTsr;
CEMMHAPCKHE
3aHATHUS,
MIpoBepKa

UHAUBUYaJIbHBIX

3aJJaHHH;
KOHCYJIbTALlUH

OK-1, OIIK-4

3.4 MarautHoe T1oJje
BaKyyMe U B BELIECTBE

B

0,5

10

CaMOCTOSITEIILHOE
n3y4yeHue yueOHon
U HAy4HOH
JIMTEPATYPBHI

KOHCYJIbTalluu

OK-1, OITK-4




BBITTIOJIHCHHUE

MPaKTUYECKUX
pabor (peuienue
3azad,
MTHChMEHHBIX MpoBepKa
35 OIeKTpOoMarHuTHas 0.5 0.1 15 pabot); HHIBHIya/lbHBIX OK-1, OTTK-4
HHTYKIHS KOHTPOJIbHAS 3aJaHuH;
pabota; KOHCYJIbTallH
CaMOCTOSITEIILHOE
n3y4yeHue yueOHon
1 HAy4HOH
JIMTEPATYPBHI
CaMOCTOSITENILHOE
3.6 OnexTpuyeckue o
KoseOaHusd M IepPEeMEHHbIH 0,5 20 H3yHeHue yqe§ HOH KOHCYJIbTalluu OK-1, OIIK-4
ToK W HAay4HOI
JUTEPaTyphl
Uroro no pazaeny 3 /11 0,3 75
4. BonHoBas ¥ KBaHTOBas ONTHKA
CaMOCTOSITEIILHOE
4.1 OIeKTpOMarHUTHBIE H3ydeHune yaeOHoit CeMUHApCiHe
0,5 16,5 N 3QHATHS; OK-1, OIIK-4
BOJIHBI W HAay4HOI
KOHCYINIBTAIIUU
JIMTEPATYPBHI
BBITIOJTHEHHE
MPaKTUYECKUX
pabor (peuienue
3amad,
ITICEMEHHBIX IIpoBepKa
4.2 Wurepdepenmms 0.5 0.1 20 pabot); MHIUBUYaIbHBIX OK-1, OTTK-4
CBETOBBIX BOJIH KOHTPOJIbHAS 3aJaHuH;
pabora; KOHCYJIbTALlUH
CaMOCTOSITENILHOE
n3y4yeHue yueOHon
1 HAy4HOH
JUTEePaTyphl
TIOJITOTOBKA K
CEeMHHApPCKOMY,
nabopaTopHOMY
3aHSTHUIO;
BBITIOJTHEHHE nabopaTopHbIe
MPAaKTHYECKUX paboTsr;
pabor (peuienue CeMUHapCKHe
4.3 Judpaxuus CBETOBBIX 0.5 N 0.1 20 3aj1ad, 3QHATHS; OK-1, OTTK-4
BOJIH ITICEMEHHBIX MIpoBepKa
pabot); MHAUBUYaIbHBIX
KOHTPOJIbHAS 3aJaHuH;
pabota; KOHCYJIbTallH
CaMOCTOSITENILHOE
n3y4yeHue yueOHon
1 HAy4HOH
JIMTEPATYPBHI
CaMOCTOSITEIILHOE IIpoBepKa
4.4 KBaHTOBast ONITHUKA 0,5 1 20 |MByHCHHMC yqe? Hou HHHHBHHYaJ}LHHX OK-1, OIIK-4
U Hay4HOI 3a1aHui;
JIMTEPATYPBHI KOHCYIIBTAIIUU
HWroro no pasneny 2 /11 1,2 76,5

¢dusuka

5. KBanToBas, aToMHas U saepHas




KOHTPOJIbHAS
pabora; IpoBepKa
5.1 KBanToBass MexaHuKa 0,5 0,5 20 CaMOCTOﬂTeHLHOGv HHHHBHHYaJ}LHHX OK-1, OIIK-4
n3y4yeHue yueOHon 3a7aHuil;
U Hay4HOI KOHCYIJIBTAIIUU
JIMTEPATYPBHI
BBITIOJIHEHHE
MPaKTUYECKUX
pabor (peuienue
3amad,
ITICEMEHHBIX IIpoBepKa
5.2 dusnka atoma 05 | 1/ | 05 | 10 pador); HHARBIAYATLHRIX | p 1 OTIK-4
KOHTPOJIbHAS 3aJaHuH;
pabora; KOHCYJIbTALlUH
CaMOCTOSITENILHOE
n3y4yeHue yueOHou
1 HAy4HOH
JUTEPaTyphl
TIOJITOTOBKA K
CEeMHHApPCKOMY,
nabopaTopHOMY
3aHSTHUIO;
BBITIOJTHEHHE nabopaTopHbIe
MPaKTHYECKUX paboTsr;
pabor (peuienue CEeMUHapCKHe
5.3 Slnepnas usnka 05 | 11| 05 | 20 caat, ST OK-1, OIIK-4
ITICEMEHHBIX MIpoBepKa
pabot); MHAUBUYaIbHBIX
KOHTPOJIbHAS 3aJaHuH;
pabora; KOHCYJIbTALlUH
CaMOCTOSITENILHOE
n3y4yeHue yueOHon
1 HAy4HOH
JUTEePaTyphl
CaMOCTOSITEIILHOE IIpoBepKa
5.4 ®dusuka 371EMEHTapHBIX 9
yacTull U COBPEMCHHAas 0,5 20 |MYHeHne yqe? Hou HHHHBHHYaJ}%HHX OK-1, OIIK-4
¢u3nyeckas KapTHHA MHpPa 1 HayHOH SAMAHHH,
JIMTEPATYPHI KOHCYINIBTAIIUU
HWroro no pasneny 2/21 1,5 70
Hroro 3a cemectp 10 8/61 4 321,5 9K3aMEH,3a4ET
HTtoro mo AUCIHUIIINHE 10 8/611 4 321,5 3a4eT, DK3aMEH OK-1,0I1K-4




5 Obpa3oBaTesibHbIE TEXHOJIOTHH

[Ipn peanms3anuu pa3IUYHBIX BHJAOB Y4YeOHOUW paboTel Haumbosiee 3(PdeKTHBHBIC
pe3yNbTaThl OCBOSHUS IUCHUIUIMHBI «DU3MKa» HalOT TPaJUIMOHHBIE 00pa30BaTEIbHBIC
TEXHOJIOTHH, UHTEPAaKTUBHbBIE TEXHOJIOTHUH, MH(OPMaLlMOHHO-KOMMYHUKAIIHOHHBIE
o0pa3oBaTeNbHbIE TEXHOJIOTHH.

1. TpamuuumonHsle oOpa3oBaTeIbHbIE TEXHOJOTMH OPUEHTUPYIOTCS Ha OpraHMU3alHIo
00pa30oBaTeNFHOTO  MpoOIecca, MPEANONAraloulyl0 NpAMYI0 TPAHCISALHUIO 3HAHUKH  OT
npenoaaBaTenss K CTyJeHTY (IIPEeUMYIIECTBEHHO Ha OCHOBE OOBSICHUTEIbHO-UIUTFOCTPATUBHBIX
METO0B 00ydeHus1). YueOHas AesITeNbHOCTh CTY/IHTa HOCUT B TAaKUX YCJIOBHUSX, KaK MPaBHIIO,
pPETPOAYKTUBHBIN XapakTep.

®opMbl YUeOHBIX 3aHATHH C UCTIOIB30BAHUEM TPATUIIMOHHBIX TEXHOJIOTHIA:

NudopmanvonHass  JeKUMs—  IOCJIENOBATENbHOE  U3JIOKEHHWE ~ Marepuaia B
JUCLHUTUTMHAPHOM JIOTHKE, OCYILECTBIIIEMOE NPEUMYIIECTBEHHO BepOaTbHBIMH CpEICTBAMU
(MOHOJIOT TIpemno1aBaTes).

Cemunap — Gecenia mperoaBaTelis 1 CTYJACHTOB, 00CYX/IeHUE 3apaHee MOATrOTOBICHHBIX
COOOILIEHUH MO Ka)XI0My BOMPOCY TUIaHA 3aHATHUS C €AMHBIM ISl BCEX MEPEYHEM PEKOMEHIye-
MOM 00513aTEJIbHON U IOTIOJIHUTENILHON JTUTEPATYPHI.

[IpakTuueckoe 3aHsTHE, MOCBSIIEHHOE OCBOCHUIO KOHKPETHBIX YMEHUN M HABBIKOB IO
IPEJI0KEHHOMY AJITOPUTMY.

Jlaboparopnast pabota — opraHuzanus yieOHOH paOOThI C peaTbHBIMH MaTEePUATHLHBIMHU
¥ MH()OPMAIIMOHHBIMA 00BEKTAaMH, IKCIIEPUMEHTaIbHas paboTa ¢ aHAJIOTOBBIMU MOJICIISIMU Pe-
aJbHBIX OOBEKTOB.

3. lHTepaKkTHBHbBIE TEXHOJIOTUU — OpPraHU3alUs 00pa30BaTeIbLHOIO Mpolecca, KOTopas
IpeJnoiaraeT akTHBHOE M HEJIMHEWHOE B3aMOJICHCTBHE BCEX YYACTHUKOB, JOCTH)KEHHE HA 3TON
OCHOBE JIMYHOCTHO 3HAUYMMOIO Ui HHUX O00pa3zoBaTenbHOro pesyibrara. Hapsay co
CHEIMAIM3UPOBAaHHBIMA ~ TEXHOJOTHSIMH  Takoro  poja NPUHLUI  HWHTEPAKTUBHOCTHU
NPOCIEKHUBACTCSI B OOJBIIMHCTBE  COBPEMEHHBIX  OOpPa30BaTEIbHBIX  TEXHOJOTHI.
HHTepakTHBHOCTH OPa3yMEBAET CyOBbEKT-CyOBEKTHBIE OTHOLICHUS B X0J1€ 00pa30BaTEeIbHOTO
mpolecca u, Kak CleJCTBUE, JOpMUPOBaHUE caMOpa3BUBaroIIelcs HH()OPMaLlMOHHO-PECYPCHOI
CpEelBl.

@opmbl yueOHBIX 3aHITHH C MCIOJNB30BAHUEM CHEIUAIU3HUPOBAHHBIX MHTEPAKTUBHBIX
TEXHOJIOTHIA:

Jlexuus «oOpaTHOM CBA3M» — JIEKIUS—TIPOBOKAIMS (M3I0’)KEHUE MaTepHalia c 3apaHee 3a-
IUTAHUPOBAHHBIMH OIIMOKaMM), JIEKIUsA-0ece1a, JTeKIUSI-TUCKYCCHSL.

CeMuHap-IucKyccHsi — KOJUIEKTUBHOE OOCYKJIEHHE KaKOro-inbo CIIOPHOTO BOIIPOCa,
po0JIeMBbl, BBISIBICHUE MHEHHIA B TpyIIe (MEXIPYIIIOBOM AMANIOT, AMCKYCCHSI KaK CIIOP-THAJIOT).

4.  VHpopManMOHHO-KOMMYHUKALIMOHHbIE  00pa30BaTE/bHbIE  TEXHOJOTMH  —
opranu3zaiys 00pazoBaTeIbLHOrO MpoIecca, OCHOBaHHAs Ha MPUMEHEHHH CIICIIHATN3UPOBAaHHbIX
MPO-TPAMMHBIX CpeJl U TEXHUYECKUX CPEACTB paboThl ¢ MHGOpMaIuei.

@opMbl yU4eOHBIX 3aHATUN C WCIMOJB30BaHHEM WH()OPMAMOHHO-KOMMYHHKAITMOHHBIX
TEXHOJIOTHI:

Jlexuus-Bu3yanusanuss — HU3JI0KEHUE COJEP)KAHUSA COINPOBOXKAAETCSA Ipe3eHTalMen
(IeMoHCTpaleil yueOHbIX MaTepUasoB, MPEJCTABIEHHBIX B Pa3IMUHBIX 3HAKOBBIX CUCTEMaX, B
T.4. WUTIOCTPATUBHBIX, TpahUUECKUX, ayIUO- U BUICOMATEPHAIIOB).

[IpakTudeckoe 3anstre B GopMe Mpe3eHTAINH — IPEICTaBICHUE Pe3yIbTaTOB IPOESKTHON
WIM  HUCCIIEJOBATEIbCKOM  JEATENIBHOCTM C  MCIOJB30BAaHUEM  CIIELUAIM3UPOBAHHBIX
MPOrPaMMHBIX CpPE/I.



6 YueOHO-MeTOHYeCKOE 0O0ecTiedeHHe CAMOCTOATEIBLHOM padoThl 00y4Yarommxcst
[IpencraBneHo B mpusioxeHuu 1.

7 OueHoYHbIE CPeCTBA /ISl IPOBeIeHUs POMEKYTOYHOM aTTeCTAIMHU
IIpencraBieHbl B IPUIOKEHUH 2.

8 YueOHO-MeTOAMUYeCKOEe M HHPOPMALMOHHOE 0O0ecieYeHue TUCHUILINHBI (MOYJIs1)

a) OcHoBHas1 IUTEpaTypAa:

1. demumuenko, B.U. ®usuka [DnexkrpoHHsiii pecype]| : yueonuk / B.W. Jlemuauenko,
N.B. Jlemuguenko. — 6-¢ usn., nepepad. u gom. — M.: UTHOPA-M, 2016. — 581 c. — Pexxum
nocrtyma: http://new.znanium.com/bookread2.php?book=469821 — ISBN:978-5-16-010079-1.

2. KysnenoB, C.M. ®usmka: Mexanuka. MexaHuueckue KoJeOaHUS U BOJHBL
Monekynsapaas ¢uszuka. TepmoaumHamuka [DnekTpoHHBIA pecypc] : YueOHoe mocodue / C.H.
Ky3nenos. - 4-e uzn., ucnp. u gomn. - M.: By3osckuii yueonuk: HULL MHOPA-M, 2014. - 248 c.
— Pexum nmoctyma: http://new.znanium.com/bookread2.php?book=412940 — ISBN 978-5-16-
101026-6

3. Ky3nenos, C.1. ®uzuka: OCHOBHI 3JIEKTPOAMHAMUKH. DJIECKTPOMArHUTHBIE KOJICOAHUS
U BOJIHBI [ DNeKTpOHHBIN pecypc] : YueOnoe nocobue / C.U. Ky3nenos. - 4-e u3a., UcIp. U JIO1I. -
M.: Byzosckmit yueOnuk: HUIL[ HNHDPA-M, 2015. - 231 c¢. — Pexum pgocryna:
http://new.znanium.com/bookread2.php?book=424601 — ISBN 978-5-16-101657-2

4. Kyszuenon, C.M. ®uszuka. BonHoBas ontuka. KBaHTOBas mnpupoja H3JIy4YEHUS.
DneMeHThl aTOMHOU U sinepHOr pu3uku [DnekTpoHHbIH pecypce] : Yueb. moc. / C.U. Ky3Henos,
AM. Jlunep - 3-e uzn., nepepad. u porm. - M.: By3os. yue6.: HUL] MHD®PA-M, 2015 - 212 ¢c. —
Pexxum nmoctyma: http:/new.znanium.com/bookread2.php?book=438135 — ISBN 978-5-16-
100426-5

0) JlonmosiHuTEIbHAS JIUTEpaATypAa:

1. Uponos, U.E. 3amgaun no obmieit pusuke [Teker] : yued. mocobue / U.E. Upomos. — 12-
e usn., crep. — CIIG.: Jlanp, 2007. — 416 c.: wn. — (YueOHuku mius By3oB. CrernuanbHas
muteparypa). — [SBN 978-5-8114-0319-6.

2. Yeprtos, A.I'. 3amaunuk no ¢usmke [Tekcr] : yued. mocodbue / A.I'. Yepros, A.A.
Bopo6beB. — 8-e uzn., nepepad. u gon. — M. : @usmarnut, 2008. — 640 c.: un. — ISBN 9875-
94052-145-2.

3. ®usnka TBEpJOro Teia, aToMa MU aTOMHOTO sfapa [DIEeKTPOHHBIN pecypc] : yueObHoe
nocobue [ By3oB] / C.A. ByrakoB [u ap.] ; MarHUTOrOpcKuit roc. TEXHHYECKUH YH-T UM. [ .
W. Hocosa. - Marauroropck : MI'TY um. I'. 1. Hocoga, 2019. - 3arn. ¢ tutyn. 3kpana. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=3818.pdf&show=dcatalogues/1/153
0254/3818.pdf&view=true

B) MeToanueckue yKazaHus:

1. Mexanuka. MonekynspHas ¢u3uKa U TepMOAMHAMHUKA [DIEKTPOHHBIN pecypc] :
nabopatopHubiii paktukyMm / E.H. Acramnos, 3.H. boruesa, JI.C. Jlomkenkosa u ap. ; MI'TVY. -
MarauToropck: MI'TY, 2016. - 3arm. c TUTYJL. JKpaHa. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?7name=2420.pdf&show=dcatalogues/1/113
0121/2420.pdf&view=true

2. Beuepkun, M.B. DnekTpocTaTuka M TOCTOSIHHBIM TOK [DJEKTPOHHBIN pecypc] :
npaktukym / M.B. Beuepkun, O.B. Kpusko, E.B. Maxkapuesa ; MI'TY, UH-T 3HepreTuku u
aBromatuku, Kad. ¢usuku. - Marauroropck : MI'TY, 2012. - 3arn. ¢ tutyn. skpana. - URL:
https://magtu.informsystema.ru/uploader/fileUpload ?name=1544.pdf&show=dcatalogues/1/112
4701/1544.pdf&view=true

3. CaBuenko, O.M. IlepemeHHBIN TOK [DIEKTpOHHBIA pecypc] : 1abopaTOpHBIA



http://new.znanium.com/bookread2.php?book=469821
http://new.znanium.com/bookread2.php?book=412940
http://new.znanium.com/bookread2.php?book=424601
http://new.znanium.com/bookread2.php?book=438135
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
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

Marnutoropck : MI'TVY, 2018. - 3arn. ¢ tury:n. skpana. — URL

r) llporpammHuoe odecnieuenne u UHTEpHET-pecypcehI:

IIporpammHoOe obecniedeHue

HaumenoBanue .
1o Ne noroBopa Cpox nercTBUS TMLIEH3UU

MS Windows 7
Professional(mms  |[-1227-18 ot 08.10.2018 11.10.2021
KJIACCOB)
7Zip cB000IHO pacrpocTpansemoe 10 0OECCPOUHO
Adobe Flash
Professional CS 5 [K-113-11 ot 11.04.2011 0eccpoyuHo
Academic Edition

IIpodeccnonanbHble 6a3b1 JAHHBIX 1 HH(OPMaAIMOHHBIE CIPABOYHbIE CHCTEMbI
Hassanue xypca CchlIKa
HammonansHas uHGOPMaIMOHHO-aHATU TUIECKAsT URL-
cucrema — Poccuiickuii MHAEKC HAYYHOTO [IUTUPOBAHUS )
(PHHIT)
[TouckoBast cucrema Axagemusi Google (Google
Scholar)
Nudopmanmonnas cuctema - ExuHoe OKHO JocTyma K URL: http://window.edu.ru/
HH(GOPMAIMOHHBIM pecypcam
9 MaTepuajibHO-TEXHUYECKOE o0ecnevyeHne TUCHUIJINHBI (MOIYJIs1)

https://elibrary.ru/project_risc.asp

URL: https://scholar.eoogle.ru/

MaTepI/Ia.HBHO-TeXHI/I‘IeCKOG obecrneucHUe JUCHHUIIIMHBI BKIIIOYACT:



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

Y4eOHble ayaUTOPUU UL TPOBEIACHUS 3aHITHH JICKIIMOHHOTO Tumna. OcHalleHue:
MynbsTUMeINIHBIE CPEACTBA XPAHEHHUS, TIepejaud U IPeICTaBIeHUs HH(OPMaLIUH.

VYuebHas aynuTopHs Uil IpoBeJeHus JabopaTopHbIX pabot: JlabopaTopus MexaHUKH,
MOJICKYJIApHON  pu3uku u  TepmoauHamuku. OcHamenue: JlabopaTopHble yCTaHOBKH,
U3MEpUTENbHBIE TPUOOPHI 1711 TPOBECHUS JTa00PATOPHBIX paboT:

1. bannmucrtryeckne MasiTHUKH.

2. Mastauk O6epoOexka.

3. ®u3nvecKuil MassTHHK.

4. Ilocka ["'anpTOHA.

5. JJaGopaTopHasi yCTaHOBKa JJIsl MCCIIEAOBAaHUs paclpe-/IeiIeHHs] TEPMOIIEKTPOHOB 10
MOJZYJIIO UX CKOPOCTH.

6. JlaGoparopHasi ycTaHOBKa ISl OMpENEICHUs IMOoKa3arejel amuabdaThl Y METOJA0M
Knemana u /lezopma.

7. JJabopaTopHas ycTaHOBKaA JUIsl IPOBEPKU 3aKOHA BO3pACTaHUS SHTPOIMU B Mpoliecce
auddy3un ra30B Ha MOJIENIN NIEPEMEIINBAHUS IIAPOB.

8.JIabopaTopHasi ycTaHOBKa JJIsi POBEPKH 3aKOHOB BO3pAacTaHUs SHTPOIUHU B MpoOIECcCe
TEII000MEHA.

9.YcranoBka mnabopaTtopHas ISl H3Y4YEHHs 3aBUCUMOCTH CKOPOCTH 3ByKa OT
temneparypbl «MP-C3-M»

10. YcranoBka JrabopatopHasi sl HCCIICOBAHUS TEIIOEMKOCTH TBepAoro tena «Md-
TET-M».

11. YcranoBka maboparopHas Il ONPENeTIeHUs YHUBEPCATbLHON Ta30BOM MOCTOSHHOM
«MOD-OT'TI-M».

12.Ctena nabopaTOpHBIN Ta30BbIC MPOIECCHI.

13. MepuTenbHbIil HHCTPYMEHT.

VYyebHas aymutopusi JUIsi  TPOBEIEHHsI JIabopaTopHBIX padotr: JlaGoparopwus
anekTpudecTBa u ontuku. OcHarienne: JlabopaTopHbIe YCTAaHOBKH, H3MEPHUTEIbHBIC MPUOOPHI
JUTSL IPOBEICHUS JTA0OPATOPHBIX padoT:

1.JlaGopaTopHast yCTaHOBKA JIJISl ICCIIEAOBAHUS YJICKTPOCTATHUECKOTO TOJISl C TIOMOIIIBIO
OJIMHAPHOIO 30HA.

2. YcraHoBKa AJi IIYHTUPOBAHUS MUJUIMAMIIEPMETPA.

3. YcranoBka 1abopaTopHasi Ui onpeieNIeHUs] UHIYKTUBHOCTH COJICHOUAA U MarHUTHON
MPOHUIIAEMOCTH.

4. YcraHoBka yrabopatopHas IJis M3YYCHHS PE30HAHCA HAMPSIKCHWH W OMpeaesICHUs
WHIYKTUBHOCTHU

5. JlabopaTopHas yCTaHOBKa JJIsl U3YUYEHHUS JUIMHBI CBETOBOW BOJHBI U XapaKTEPUCTHK
TU(PPAaKIMOHHON PEIIETKH.

6. JlabopatopHasi ycTaHOBKa IJIsl ONPENENICHUs paJuyca KPUBHU3HBI JIMH3BI U JIMHBI
CBETOBOM BOJIHBI C MOMOIIIBIO Kosiel HproToHa.

7. JlaGopaTopHasi yCTaHOBKa /Jisi ONpeAeNCHUS KOHIIEHTpAIlMH PacTBOPOB caxapa U
IIOCTOSIHHOW BpaIECHUS.

8. IcTOYHMKY NMATAaHUS IOCTOSTHHOTO TOKA.

9. Marasun emkocreit Time Electronics 1071.

10. Mara3un emxoctu P-513.

11. Marasun unnyktuBHocterd Time Electronics 1053.

12. Maraszunsl conpoTuiieHuit P-33.

13. MynbsTumetps nudpossie MAS-838.

14. Mynstumetpsl APPA 106,203,205.

15. Ocmnorpad nByxkananbubiii GOS-620 FG.

16. ITonapumerp CM.

17.MepuTenbHblii HHCTPYMEHT.

VYuebnas ayautopusi Il TPOBEACHHs JlabopaTopHbIX paboT: Jlaboparopusi aTtoma,
TRenoro Tema. sina. QcHarnresne: JTaﬁ(maT(mHme VCTAHORKU. N3IMENUTEITKhHKIE nnnﬁ(mm T



MPOBEACHUS JTA0OPATOPHBIX PabOT:
1.JIaGoparopHas yctanoBka s «M3ydenus BHemHero Gpotorddexrar.

2.
Punbepra.
3.
. YCcTaHOBKa I OTPEIEICHUs JITUHBI TPOoOEra YacTHIl B BO3AYXE.
. U3mepurens ckopoctu cueta Y UM2-2.
. Monoxpomaropst MYM-1.
. Mynastumetrpsl APPA 205, 207.
. Ocummtorpad nByxkanansueiii GOS-620 FG.
. MeputenbHbIil HHCTPYMEHT.

O 03O L

VYcraHoBKa Il U3YyYCHHs CIIEKTpa aTOMa BOJOpPOAA W OMNPEACIICHHS IMOCTOSHHOMN

YcranoBka 1abopaTtopHas I ONpeIesieHUs MOTEeHIIHaa BO30YKISHUS rasa.

VY4yeOHble ayIUTOPUM U TPOBENEHUS TPAKTHUECKUX 3aHATHH, TPYNIOBBIX U
WHIVBUAYAIBHBIX KOHCYJIbTALMM, TEKYIIETO KOHTPOJIA M IIPOMEXYTOYHOM aTTECTALHH.
Ocnaiuenune: MHTEpakTUBHAS TOCKA, MPOEKTOp. Jlocka, MylIbTUMEIUNHBIA IPOEKTOP, IKPaH.

[Tomerenust 17151 caMOCTOSATEIBLHOM paboThl oOydaromnuxcs. OcHamenue: [lepconanpHbIe
KommbioTepsl ¢ makerom MS Office, ¢ BbixogoMm B MHTEpHET U ¢ TOCTYNOM B 3JIEKTPOHHYIO
nH()OPMAITMOHHO-00PA30BATENBHYIO CPEly YHUBEPCHUTETA.

[Tomemenne ans XpaHeHHS M NPO(UIAKTHYECKOTO OOCITYy)XMBaHUS y4eOHOTO
obopynoanus. OcHaienue: CTemnaxu Uid XpaHeHUs: y4eOHO-METOANYECKONH JOKYMEHTALNH,
CTEJUIAXH M CEH(BI UIg XpaHEeHUs y4eOHOTro 00OpyIOBaHHWS, WHCTPYMEHTHI JUISI PEMOHTA
000pyIoBaHUs.



[Tpunoxenue 1

«Y4eOHO-MeToAnYeCKOe o0ecredyeHue CaMOCTOATEILHON padoThl 00yYAKOIIMXCSD»

[Mlo mucummmbe «®u3KMkay MNOPEIyCMOTPEHA BHEAYAUTOpPHAS CaMOCTOSATEIbHAs padboTa
00yJaromuxcs.

BHeaymuTopHas camocTosTelbHAs paboTa OO0yYaloIMXcs BKIIOYAaeT B cels: MpopaboOTKy
JIEKIIMOHHOTO MaTepuaia, M3y4eHHUEe JUTepaTyphl IO COOTBETCTBYIOIIEMY pa3Jliely; pelieHHue
UH/IMBUIYAIBHBIX KOHTPOJBHBIX PabOT, TMOATOTOBKY K BBHINOJIHEHUIO Ja0OpaTOpHBIX pabdoT,
HOJTOTOBKY K OTYETY IO Ja0opaToOpHbIM paboTam.

Ilpumepnvie unoueudyaivnovie KOHMPOJIbHBIE PAOOMBL

KonTpoasHnas padora Ne 1 «MexaHuka. DjieKTPpOMardHeTu3sM»

1. Touka mBmwxkercs B miockoctn XOY mo 3akonHy: x=10cosmt; y=10(1-sinwt). Haiit myTs,
MPONJEHHBIA TEJIOM 3a 2C; yroj MEXAY BEKTOpaMu CKOPOCTH V M YCKOPEHHS a; TPACKTOPHUIO
nBwkeHus y=f(X).

2. Ha rimankodl HakJIOHHOM TJIOCKOCTH, cOCTaBistomend yroia o = 30° ¢
TOPU30HTOM, HaXOJUTCS KaTyIIKa ¢ HUTKON, CBOOOIHBIN KOHEI] KOTOPOi
YKpEIUIEH, KaK MOKa3aHO Ha pucyHke. Macca karymku m = 200 1, eé
MOMEHT MHEPIMH OTHOCHTENBHO COOCTBEHHOM ocu I = 0,45 r-M2, paanyc L

HaMOTAHHOTO CJIO HUTOK I = 3 cM. HaifTu yckopeHue ocu KaTyIlKH.

3. Ilnardopma ¢ meckom obmieit Mmaccoid M = 2 T CTOUT Ha penbcax Ha @<1é
o \")
TOPU30HTAILHOM y4YacTKe MyTH. B Mmecok momamaer cHapsia Maccoi m =

8 kr u 3actpeBaeT B HEM. [IpeneOperas TpeHueM, OnpeAeanTh, C KaKoi
M ——>

CKOpPOCTBIO 6y1[eT JABUTATHCA nnaT(bopMa, €CJIM B MOMCHT IIOIIaJaHUA

. il
CKOpOCTh CHapsiia L =450 m/c, a e€ HanpaBJIeHNE — CBEPXY BHU3 MO

oo = 30° K TOpHU3O0HTY.

4. Ha nByx OECKOHEUYHBIX MapaJlICNIbHBIX IIOCKOCTAX PaBHOMEPHO pacHpelleleHbl 3apsibl C
MOBEPXHOCTHBIMH IUIOTHOCTSIMH G1 U G2.0mpeenuTh HanpsDKEHHOCTh 3JEKTPUYECKOTO MOJIS:



MEXy IMJIOCKOCTAMU; BHE MockocTed. [locTpouTh rpaduk n3MeHeHHs] HAMpsHKEHHOCTH OIS

BJIOJIb JIMHUH, HEPIeHUKYIApHOi macTunam. IIpuHaATh 61=6, 6:=20, rae 6=20uKn/m?,

5. JIBa xoHaeHcaTtopa 31eKTpoéMKocTIMU C1=3 MKD u Co=6 MKk®D coenuHEHBI MEXIYy COOOU U
npucoequHensl k 6atapee ¢ D/IC £E=120 B. Omnpenenuts 3apsasl KOHACHCATOPOB U Pa3HOCTh
norenimanoB Uy u Uz Mexay X 0OKJIaKaMH, €CII KOHACHCATOPHI COSTMHEHBI: 1) mapaiensHo,
2) mocnenoBaTeabHoO.

6. Ilo nBymM GECKOHEUYHO MJIWHHBIM IPSAMBIM MapauIeIbHBIM MpoBoJaM TeKyT Toku [1=20A u
[=30A B ogHOM HampasineHuu. Paccrostnue mexay npooaamu d=10 cMm. Beraucnute HHAYKINIO
B MarHuTHOTO 10JIS B TOUKE, YAAJICHHOM OT 000X IPOBOJIOB HA OAMHAKOBOE paccTosiHue r = 10
CM.

KonrTpoasnas padora Ne 2 «Moaekynsipuas ¢usuka u TepMoaumHamuka. Onruka.
KBanToBasi, aToMHasi U siiepHast Pu3nKa»

1. IIpu HarpeBaHuu v =1 KMOJb JABYXaTOMHOTI'O Ta3a €ro TEPMOAMHAMMUECKas TeMIEparypa
yBenuuuBaerca ot Ti mo T> = 1,5 Ti. Haiitu usmenenne AS 5>HTpONHH, €CIM HarpeBaHUE
MPOUCXOIUT U30XOPHUUECKH.

2. OmpenenuTh JIUHY BOJHBI CBETA, MANAIONIETO HA AU(PPAKIHOHHYIO PEUIETKY, Ha KaXKIbIN
MIUDTUMETp KoTopoit HaHeceHo n=400 1TpuxoB. Cnektp HaOdOmaeTcs Ha JSKpaHe,
PacCIoIOKEHHOM Ha pacCcTosHUM =25 cM oT pemeTku. PaccTosiHre Ha SKpaHe MEXAY TPETbUMH
MaKCHMYMaMHU CJI€Ba U CIIpaBa OT UEHTPATbHOT0 AX=27,4 cM.

3. JIBa HHUKOJS PacHOJOKEHBI TaK, YTO YroJl MEXIY MX TJIABHBIMH TUIOCKOCTSIMH COCTABIISICT
¢=60°. Bo CKOJIbKO pa3 yMEHBIIUTCS HHTEHCUBHOCTh €CTECTBEHHOTO cBeTa lo mpu mpoxoxkaeHun
yepe3 06a Hukona. Koaddunument normnomenus ceera B kaxxaom Hukosie k=0,05.



4. ®ororddext mpoucxoaut moja AcicTBueM uzydeHus ¢ A = 0,09mxMm. Onpenenuts padboTy
BBIXO/Ia DJIGKTPOHOB U3 METaJlIa, €clid (POTOTOK MPEKPAIIASTCs MPHU 3aACPKUBAIOIICH Pa3HOCTH
norenimanos U; = 3,8B.

5. Ilpu xakoi ckopoctu V 3JeKTpOHA €ro JJTMHA BOHBI e bpoiins Oyxer paBHa: 1) 650 HM, 2)
3 nm?
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6. Onpenennurte SHEPTHUIO CBA3U AJIA A]ipa aToMa nha,

Hepeuenb 60NPOCO6 K CEMUHAPCKUM 3AHAMUAM

Cemunap Ne 1 "KuHemaTnka M JIMHAMHMKA NOCTYNATEJBLHOIO M BPAIIATEIbHOIO
ABHKeHUH "
1. Mexannueckoe aBuxenue. Cucrema orcuéra. MaTepuanabHas TOUKA.
2. OCHOBHBIE KMHEMAaTUYECKHE XapaKTEPUCTHKU: MEepeMELIeHHE, MyTh, CKOPOCTb, YCKOPEHHUE:
NIOJTHOE, HOpMaJIbHOE, TaHTeHInanbHoe. Kinaccuukanus 1BUKeHUH.
3. TlocrynarenbHoe nBuxenue. LlenTp macc. BpamarensHoe qBuxeHue.
4. OcHOBHBIE KMHEMAaTHYECKHE XAapaKTEPUCTHKHU BpaIaTEIbHOIO ABM)KEHHUS: Yrojl MOBOPOTa,
YIJI0BOE MIEPEMEILIEHUE, YTIIOBbIE CKOPOCTh U YCKOPEHHE.
5. CBs13p MeXy JMHEHHBIMH W YIJIOBBIMM XapaKTEPUCTUKHM JBUXEHUS. PaBHOMepHOE U
paBHOIIEPEMEHHOE BpamaTeabHoe IBMKEHUs. I[loHsATHe cocTosHusA (PU3MUYECKOH CUCTEMBI U
YPaBHEHHUS JBUKECHUS.
6. JluHamHuueckue XxapaKTepUCTHKH: CHJIa , CUIIOBOE I10JIe, Macca, UMITYJIbC.
7. 3akons! HploTOHA.
8. JluHaMHMuecKHe XapaKTEpUCTHKH BPALATEIbHOIO JBM)KEHUS: MOMEHT CHUJIbl OTHOCHTEIBHO
0CH, MOMEHT nHepuuu. OCHOBHOM 3aKOH AMHAMUKH BPALATEIbHOTO IBUKEHUS.

Cemunap Ne2 "3akon coxpaHeHus'
1. 3aKoH coxXpaHEHHs UMITYJIbCA, YCIOBHS €0 BBITOJIHEHUS.
2. 3aKOH COXpaHEHHUS] MOMEHTA UMITYJIbCA, YCIOBUS €0 BBIIIOJIHEHUS.
3. Pabora, momHOcTh. PaboTa rpaBHTAallMOHHON CHJIBI, KOHCEpBaTHUBHBIC CHJBL. Pabora
pesynbTupyromeid cwibl.  KuHeTudeckas SHeprus, TeopemMa 00 HM3MEHEHUH KUHETHYECKOM
SHEpPTUHU.
4. 3aKOH COXpaHEHHUs TOJIHOW MEXaHUYECKOW SHEPTUM, YCIIOBUS €r0 BHITIOJHEHUS.

5. CoynapeHue JByX Tel.

6. CBsI3b 3aKOHOB COXPAHEHUS CO CBOMCTBaAMM IPOCTPAHCTBA U BPEMEHHU.

Cemunap Ne 3 "Kose6anusi 1 BoJiHbI"
1. ®usznyeckuil 1 MaTEMaTUYECKUIN MasiTHUKH.
2. I'apmoHHueckue, cBOOO/IHEIE, BBIHYKJICHHBIE u 3aTyxaromue KoJeOaHus:
muddepeHImanbable, rpaduKu, XapaKTePUCTHKY.



SIBnenne pe3oHaHca U ero ¢puszndeckas npuposa. [Ipumepsr.

Bonna. Buasr BoH. Mexanu3m 00pa3oBaHUs MEXaHUYECKUX BOJIH.
3ByKoBas BoJTHa. MexaHu3M 00pa30BaHUs 3ByKa B rasax.

BonHoBOE ypaBHEHHUE.

Crostuas BoiHa. MexaHu3m o0pa3oBaHus. Y paBHEHUE CTOSTUCH BOJHBI.

NowvkEwWw

Cemunap Ne 4 "CraTucrnyeckne MeTOAbI OMMUCAHUS MaKpocucrem"
BepogaTHOCTH NOSIBIICHUSI JUCKPETHON M HEMIPEPHIBHON CITYYaHBIX BEIUYHUH.
DyHKIHUS pacpeAcIICHUs BEPOSATHOCTEN. Y CIIOBUE HOPMUPOBKHU.

Cpennee u HanboJIee BEPOSITHOE 3HAUCHHUE CITYIaifHOW BEJIMYMHBI.
Cratuctudeckue Metoibl. OCHOBHBIE TIOJIOKEHUS CTATUCTHUECKON (DUBHKH.
Pacnpenenenune Makcgeiia, ['aycca, bonpimana.

Nk W=

Cemunap Ne S "TepmoanHaMuuecKkne MeTOAbI OMMMCAHUS MaKpocucTem"
YpaBHEHHE COCTOSHUSA UACAIBHOTO rasa.
Pacnpenenenue sHepruu no creneHsM cBo6oabl. CpenHsis S3HEPrusi MOJICKYJIIbL.
TermoeMkocTs. MonsipHasi U yAenbHas TEIUIOEMKOCTU. Y paBHEeHUE Maiiepa.
BuyTtpennsst sHeprus kak QpyHKIMS coCTOsIHUS cucTeMbl. PaboTa kak (yHKIus nporecca.
ITepBoe HauasIO0 TEPMOAUHAMUKH.
M3omporieccel:  M30TEPMHUYECKH, H30XOPUYECKHM, H300apUUueCKuil, aanadaTHYeCKHid,
MOJUTPONMUYECKHIA.
7. Outponus. CBONCTBA 3HTPOIIUU U30JIMPOBAHHON CHCTEMBI.
8. BTopoii 3aKOH TepMOIMHAMUKH.
9. Hukn Kapno. K.n.a. nukna Kapso.

S e

Cemunap Ne 6 "JuiekTpocraTnyeckoe moJe'

DNEeKTpOoCTaTUYECKOE MOJ€e. DIEKTpUUecKuil 3aps. 3akoH Kynona.
HanpskeHHOCTB 3JIeKTPOCTaTUYECKOro 1oJisl. [IpuHIMI Cynepno3uiyy.

Iotok BekTopa E . Teopema Iaycca.

[ToTeHnaIbHOCTD AIEKTPOCTATUYECKOTO MOJIsl. Teopema 0 HUPKYIISIUY.

CBa3b MCIKAY HANMPS)KCHHOCTBHIO U ITOTCHIIMAJIOM.

['eomeTpuueckoe onucanue noss. CUI0BbIe IMHUNA. DKBUMIOTEHIIUAIBHbBIE TOBEPXHOCTH.

SNk L=

Cemunap Ne 7 "Ilocrosinublii TOK. Llenu nmocrossHHOrO TOKA"

OnekTpuyeckuii Tok. [IOTHOCTh TOKa. YpaBHEHUE HEMTPEPHIBHOCTH.
3akoH OMa AJ11 OTHOPOJAHOIO yYacTKa LIEMH.

ConpotupieHue npoBogHuka. CoeTMHEHUE COPOTUBIICHHUI.

3akoH OMa AJ11 HeoJTHOPOAHOT O yuyacTka 1enu. Croponnue cuisl. J/1C.
[TpaBuna Kupxroda.

MomtHocts ToKa. 3akoH Jlxoyns-Jlenna.

S e e

Cemunap Ne 8 '""MaruurtHoe nmoJie. JJIeKTPOMATHUTHAS HHAYKIUA'"

1. McTOYHMKM MarHUTHOTO 1T0JIs. MarHUTHOE 110J1€ ABMKYLIET0Cs 3apsaaa U IPOBOJAHHUKA C TOKOM.
3akoH buo-Casapa.

2. IloTok M UPKYISIIUS BEKTOpa MHIYKIMU MarHuTHoro mnoiis. Teopema ['aycca u Teopema o
LHUPKYJISLUH.

3. Cuna Jlopenua. /[BuxkeHne 3apsyKEHHON YaCTUIIBI B MATHUTHOM I10JIE.



4. Cuia Amnepa.

5. 3akoH anektpoMarnuTHor uHAYKIMU Dapanes. [Ipasumno Jlenua.
6. BuxpeBoe aiekTpruieckoe moJe.

7. SBnenune caMmouHaykiuu. MUHIykTHBHOCTH. COJIEHOUI.

Cemunap Ne 9 "HUurepdepenuns u nuppakuusa ceera'

ONEeKTPOMAarHUTHbHIE BOJIHBI.

KorepeHTHOCTh 1 MOHOXPOMAaTHYHOCTh CBETOBBIX BOJIH.

WuTepdepenius cBera OT IByX HCTOUHUKOB.

HNuTtepdepeHiys cBeTa OT IIOCKOMapauIeTIbHON TUTACTHHKH.

WuTepdepenius cBera OT MIIACTUHKY IlepeMeHHoH Tonmubbl. Konbiia Helorona.

[Tpumenenue nnTepdepeHIm cBeTa.

SBnenue audpaxiumu. OcoOeHHOCTh NU(PAaKIUK CBETOBbIX BosH. Hudpaxmus dpenens u
®paynrodepa.

8. Ilpunuun ['toiirenca-dpenens. YpoleHne BEIYUCIEHUH € TOMOILBIO BEKTOPHOM AMarpaMMsl.

9. Hudpakmus OpenHens Ha KpyriioM OTBEpCTHH. 30HBI DpeHets.

10. Iudpakuus @payHrodepa Ha y3KOH NPSIMOIUHEHHOW INENU. YCIOBUS MaKCUMyma U

MHUHHMYMa. 3aBUCUMOCTh MHTEHCUBHOCTH CBETA OT yIJa AU(paKIum.
11. Indpakunonnas perietka. OCHOBHBIE XapaKTEPUCTUKU AUGPAKIIMOHHON PEIIeTKH. Y CIIOBUS
IJIABHBIX MAKCUMYMOB 1 MUHUMYMOB U J00aBOYHBIX MUHUMYMOB.

NV hE LD —

Cemunap Ne 10 "Ioasipu3anus cBera'

1. TMonspu3zanus cBera. ECTECTBEHHBIN M MOJISIPU30BAHHBIN CBET.

2. Tlonspuzauus cBeTa NIpu OTPAXKEHUH U MpejoMiieHnH. 3akoH bprocrepa.

3. llonspuzanuss mnpu  OBOMHOM  JydenpenomieHud. CBOMCTBa  OOBIKHOBEHHOTO U
HEOOBIKHOBEHHOT'O JTy4eil.

4. Tlonspuzanumonusie npusmsl. [Ipuzma Hukos.

5. 3axkoH Mantoca. AHanu3 NoJIsPU30BAHHOIO CBETA.

6. OnTuyecku aKkTUBHBIE BELIECTBA. BpanieHne niockoCTH NOIsSPU3aLiN CBETA.

Cemunap Ne 11 "KsanToBas ontuka"

1. TermoBoe wu3mydeHue aOCOMOTHO dYepHoro Tena. 3akoH Credana — bombrnmana. 3akoH
cMenieHus: Buna.

2. KopnyckynsapHO-BOJIHOBOM Tyanu3M cBeTa. DHeprus U uMIyibc GoTtoHa. /laBneHue cBera.

3. ®otorpdexr. 3akonsl portorddexra. Dopmyna DUHIITEIHHA.

4. O¢pdexr Komnrona. @opmyna Komnrona.

5. BonHoBele cBoiicTBa wactuil. [[nuHa BomHbI 1e bpoinsa. [lpuHuun HeonpeneneHHOCTH
Ieitzenbepra.

Cemunap Ne 12 "Crpoenne atoma'

Mogenu aroma. [imanetapHas MOJIeb aToMa.

ITocrynatel bopa.

Wznyyenue atoma BOAOpoaa U BOJOPOIONI000HBIX cucTeM. CrieKTpalbHbIE CEPUH.
®opmyna bansmepa.

CreKTpbl MHOTOJIEKTPOHHBIX aTOMOB. 3aKOH Mo3:1H.

SNk W=



Cemunap Ne 13 "OcHOBHBbIE M0J10K€HUSA KBAHTOBOI MeXaHUKH"

1. KBanTtoBbie cocrosiHus. BonHoBas ¢yHkus u ee ¢usnyeckuid cmbicn. [IpuHIMN
cynepno3uiuu. YpasHenue llpenunrepa, KBAHTOBBIE YPAaBHEHUS ABUKCHUS.

2. HekoTopsie 3a/1auu KBaHTOBOM MexaHuKkH. YacTuiia B 0eCKOHEYHO TITyOOKO# MOTEHIINAThHON
same. KBaHTOBaHUME YHEPIUU.

3. KBaHTOBBIE unca, XapaKTEPU3YIOLIUE N0JI0KEHNE AIEKTPOHA B aToMe. KBaHTOBaHME S3HEPTUH.
KBantoBanne MoMmeHTa uMiysbca. CIUH 3JIEKTPOHA.

4. Cxema 3HepreTHUECKUX YpoBHEH aroma Bojoposa. IlpaBuia oT6opa npu aTOMHBIX IEPEX0Aax.
5. I'paHuliibl NPUMEHUMOCTHA KBAHTOBON MEXaHUKHU.

Cemunap Ne 14 " ATomHble s1ipa, X cBoicTBA. PajuoakTuBHOCTD "

1. SIBnenue paagMoaKTUBHOCTH.

2. OCHOBHOM 3aKOH paJln0aKTUBHOTO pacnaaa. PaguoakTuBHbIE psIbL.

3. CocTaB M XapaKTEPUCTUKU aTOMHOTO sifipa. SIIepHbIE CUIIBI.

4. KanenbHas u 000I09€YHASI MOACIH SACP.

5. Macca u sHeprus cBs3u siapa. Y AenbHas dHeprus cBsizu. Panuyc sapa.

Cemunap Ne 15 "Snepubie peakuun'

1. SnepHbie peakuuu.

2. DHeprusl s1epHON PEaKI1H.

3. YpaBHEHHE U SHEPrEeTUUYECKOE YCIIOBHE O-pacmana. CBs3b Y3HEPTUU O-YACTUIIBI C TIEPUOJAOM
nonypacnazna. TyHHensHbIN 2QdexT npu o-pacnajge. CekTp o-4acTHil.

4. XapakTtep cnekTpa y-uszinyudeHus. [Ipouecchl B3aMMOJEHCTBHS 7Y-KBAaHTOB C BEILECTBOM.
3aBUCUMOCTh MHTEHCUBHOCTM Y-M3JIy4EHHMs OT TOJIIMHBI CiI0sg BeniectBa. (CpaBHEHHE
MPOHUKAIOIIEH CLIOCOOHOCTH Pa3IUYHbBIX BUJIOB U3TYUECHHUS.

5. Tpu Buma PB-pacnaga. DHepreTudeckuil crektp P-gactui. ['unore3a HeHTpuHO. 3aKOHBI
coxpaHeHus npu B-pacnaze. Jlentonsl. JIenTOHHBIN 3apsI.



[Tpunoxenue 2

«OueHoYHbIe CpecTBA 1151 IPOBeIeHNs IPOMEKYTOUYHOMH aTTecCTAlMN»

CTpyYKTYpHBII
PYKTYP [Tnanupyembie pe3yIbTaThI
JJIEMEHT OreHOYHBIC CPEICTBA
o0yJeHus
KOMIIETEHIINH

OK-1 cnoco0HOCTBI0 K a0CTPAKTHOMY MbIILJIEHUI0, AHAJU3Y, CHHTE3Y

3HaTh OCHOBHBIC 3aKoHBI (u3uku B |IlepedyeHb TeOpeTHYECKUX BOMPOCOB K IK3AMEHY:

o0ractu MEXaHHKH,
1. KwunHemaTHka MOCTYMaTeIbHOTO JBUXCHUSA. [IOHSATHE paguyc-BEKTOpa, CKOPOCTH M YCKOPCHHSI.

Hauansnele ycnosus. [IpsMas 1 oOpaTHas 3a1auil MEXaHUKH.

8 2. JIBW)KEHHUE IO OKPYKHOCTH. YTOJ IIOBOPOTA, YIJIOBas CKOPOCTb M YIJIOBOE yCKopeHue. CBs3b
U MarHeTusMma, BOJHOBOM M |yrjoppIx U TMHEHHBIX BEIMYHH.

KBaHTOBOW ONTHKH, arOMHOW # | 3. KpuBonuHeiiHoe aBumxenne. TaHIeHIMAIbHOE W HOPMaIbHOE ycKopeHue. [lonHoe ycKopeHue.
saepHOH (UMK W (PU3UKH | YTOI MEXIY CKOPOCTBIO H YCKOPEHHUEM.

TBEPIOTO Tena, rpanuupt | 4. VHepUuanbHble CHCTEMBbI oTcyera. lIOHSTHE CHIBI, Macchl M HUMITyabca. OCHOBHON 3aKOH
JUHAMMKH IIOCTYNATEIbHOTO JIBUKCHUS.

5. MoMeHT umnynabca U MOMEHT CHJIbI OTHOCUTEIBHO TOYKH. OCHOBHOE YpPAaBHEHHME JUHAMHUKU
BpAILATEIbHOIO JBUKCHHUSL.

6. Bpaienue BOKpyr HENOABMKHON ocl. MOMEHT HHEpIMH. PacueT MOMEHTOB MHEPLIUU MTPOCTHIX
HIpUPOAC. tein. Teopema IlITelinepa.

7. 3aKkoHBl COXpPAaHEHHS B MEXaHHUKE. 3aMKHYTas CUCTEMA. 3aKOHbl COXPAHEHMsI UMIyJbca U
MOMEHTA UMITYJIbCA.

8. Pabota n momHOCTh. KuHETHYECKAs SHEPTHSI MOCTYNATEILHOTO U BPALIATEIbHOTO IBUKCHHUS.
9. KoncepBaruBHble cwibl. [loTeHManbHas sHeprusa. 3aKOH COXPAHEHHMS MOJTHON MEXaHUYECKOU
SHEPIUH.

CTaTUCTHYECKOW  (U3UMKU |
TEPMOJIMHAMHKH, 3JIEKTPHUECTBA

NPUMEHUMOCTH 3THX 3aKOHOB U
(U3UYECKYIO CYITHOCTh SIBICHUN
U TIPOIIECCOB, MPOMCXOISIINX B




CtpyKTypHBII
JJIEMEHT

KOMIIECTCHIIUN

[Inanupyemsie
o0yJeHus

pe3yiabTaThl

OneHOYHbIE CPENCTBA

10. [IBa cmocoba onmcaHusi B3auMoeicTBUs. [IBIKEHHE YacTULBl B OAHOMEPHOM CTallMOHAPHOM
nose. CBsi3b MEXKy CUJION U TOTEHIUAIBHON YHEPTUEI.

11. I'apmonnveckue koneOaHus. AMIUIMTYJA, 4YacToTa, HadaibHas ¢(aza. MaremaTHuecKuil u
(bU3UIECKUN MAaITHUK. DHEPTHS TAPMOHUYCCKUX KOJICOaHMM.

12. 3aryxatouue konebanus. XapakTepUCTUKH 3aTyXaHHs. DHEPrus 3aTyXaloUx KojaeOaHuil.

13. OGmiee moHsATHE O BOJHAX. XapaKTEPUCTUKU OETyIIe BOJIHBI. BOTHOBOE ypaBHEHHE TIIOCKOM
BOJIHBI.

14. Hanoxxenue ynpyrux BoyiH. CTosiuas BojHa U ee ocooeHHocTH. Konebanne HaTSHYTOM CTPYHBI.
15. Iloctynatel  OlHmTEWHA. 3aMeyieHHEe BpeMeHH. JIOPEHLIEBO  COKpalleHHWE  JJIMHBI.
PenstuBucTckue nuBapuanTel. IHTEpBaI.

16. PenaruBuctckuii umnyinabc. CBA3b Macchl, SHEPTUM M HMITYJIbCA YaCTUIBl. DHEPrus IMOKOS.
3aKOHBI COXPAHEHUS IIPU PEIIATUBUCTCKUX CKOPOCTSIX.

17. Makpocuctema. MHKpPOCOCTOSSHUE M MAaKpOCOCTOSIHME CUCTEMBI. CTaTHCTUYECKUN MOIXOA.
[ToHsiTHE BEPOATHOCTH M CPEAHEN BEIUUUHBI.

18. dynkuusa pacnpenencHusl cilydalHON BelW4MHBL. PacrpeneneHue MOJIEKYl O IPOEKLHAM
CKOpPOCTEH.

19. Pacnpenenenne MoOJeKyl1 IO MOIyNI0 ckopocTH. Haumbonmee BeposiTHast, cpeaHss U
CPEIHEKBAIPATHYHAS CKOPOCTH.

20. Mogenp wuaeanpHOro rasa. JlaBneHue M Temmeparypa C TOYKH 3PEHHUS MOJIEKYISIPHO-
KUHETUYECKON TEOpPUHU. Y paBHEHUE COCTOSHUS UACATBHOTO rasa.

21. PacnpeneneHnne MOJIEKYJ HI€AIBHOIO ra3a 1o BBICOTE B M0JIE TsDKeCTU 3eMin. bapomeTpuueckas
dbopmya.

22. Tlonstue creneneit cB0OOOIbI MOJIEKYIbI. TeopeMa 0 paBHOpACTIpEICICHUN SHEPTHH 110 CTETICHIM
CBOOO/IEI.

23. BuyTpeHHss oHEprHsl Kak (YHKIUS COCTOSHUS cucTeMbl. [lepBoe Hayano TepMoIMHAMHKH.

24. Pabota kak pyHkIus nmporecca. Mi3oxopuueckuii, ”300apuuecKuii 1 U30TEPMUYECKHUMA TTPOIIECCHI.
25. TloHsATHE TEMIOEMKOCTH. TemIoeMKOCTh MPU H30XOPUYECKOM M M300apHuecKoM Ipolieccax.
ITocrosguHas aguabaTsl.




CtpyKTypHBII
JJIEMEHT

KOMIIECTCHIIUN

[Inanupyemsie
o0yJeHus

pe3yiabTaThl

OneHOYHbIE CPENCTBA

26. AnmaGatuueckuil npouecc. [lepBoe Hayano TepMOAMHAMUKYU AJIS alnabaTHUECKOro Mpolecca.
VYpasuenue [lyaccona.

27. Huknuueckuit mpouecc. Koadpdunuent mnonesHoro AeHCTBUS TEIIOBOM MamuHbBL Bropoe
Hauyano TepmoanHamuku. @opmynuposku Knaysuyca u KenbBuHa.

28. TIpobGiema HEOOPATUMOCTH TEIUIOBBIX MPOLIECCOB. DHTPOMHS CUCTEMBI U ee cBoiicTBa. Teopema
HepHcra.

29. OcHOBHOE ypaBHEHHE TEPMOAUHAMUKU. DHTPONMSI UACAIBHOIO ra3a. Mi3MeHeHne 3HTpoNuy Ipu
U30IIpOoLeccax.

30. IMuxn Kapno. Teopema Kapno. TepMonnnaMuueckas mkasia temrneparyp. TpoiiHas TOuka BOAbI
KaK penepHas TouKa.

31. Cratuctuyeckuii Bec MakpococtosHus. Cyrb HeoOpatumocTH. CTAaTUCTHYECKHH CMBICIT
suTponuu. ®opmyna bonsimana.

32. I'paHMLIBI IPUMEHUMOCTH MOJEIM MJI€ANBbHOIO Tra3a. YpaBHeHue Ban-nep-Baanbsca. M3orepmbl
peaJIbHOTO Ta3a.

33. Cuubl B3auMOJEHCTBUS B IPUPOAE. DIEKTpocTaTuueckoe nosie. 3akoH Kynona. HanpsxeHHOCTB
NEKTPOCTATHYECKOTO nouist. [IpuHImMn cynepno3unuy.

34. Cunosble nuHU. [I0TOK BEKTOpa HAPSYKEHHOCTHU AJIEKTpocTaTnyeckoro noss. Teopema ["aycca.
35. Tlorennuan. Teopema O HUPKYISUUM BEKTOPA HAMPSHKEHHOCTH AJIEKTPOCTATHYECKOIO IOJIA.
CBs13p MEXly HAIIPSKEHHOCTBIO U TIOTEHIIUAJIOM.

36. DnexrpoeMkocTh. Konaencaropel. CoenuHEHUE KOHAEHCATOPOB. DHEPTHs  KOHJEHCATOpA.
OHeprus MEeKTPUYECKOTO MOJIS.

37. DOnexrpuueckuii TOK. I[ImOTHOCTP TOKa. YpaBHEHUE HeNpepbIBHOCTH. 3akoH Owma B
muddepeHanbHON Gopme.

38. CompoTtuBieHue npoBoAHUKOB. CTOpoHHHE CHIIBL. 3akoH (Oma B MHTErpajabHOMN hopme.

39. IpaBuna Kupxroda ans pacdyera pa3BeTBIEHHBIX Iiernieid. MomHOCTh Toka. 3akoH Jlkoyis-
Jlenna.

40. EnuHas npupoja 3J€KTpUUECKOro U MarHuTHoro nodis. Ilone nBwxkymerocd 3apsaa. Ipunuun
CyNEepHO3UIIMU MarHUTHBIX nojen. 3akoH buo-Caapa.




CtpyKTypHBII
JJIEMEHT

KOMIIECTCHIIUN

[Inanupyemsie pe3yIbTaThl
o0yJeHus

OneHOYHbIE CPENCTBA

41. Ilorox M HUPKyJIsALUS BEKTOpa MHAYKLIMM MarHutHoro mnois. Teopema I'aycca m Teopema o
LUAPKYISALUN.

42. Cuna Jlopenua. Cuia Amnepa.

43. 3akoH snexkrpoMarHuTHOM uHAYyKuuu Dapanes. IlpaBuno Jlenua. BuxpeBoe siekTpuyeckoe
ToJIE.

44. SlBnenue caMOMHAYKIMHU. MHAYKTUBHOCTh. DHEPrus KOHTYpa C TOKOM. DHEPrusi MarHUTHOIO
OJIsl.

45. Dnektpudeckoe mnoje B BenlecTBe. llomsipuzanust ausnekTpuka. BekTop 3iaeKTprYecKoro
cMmenieHus. J(usnekrpuyueckasi MpOHUILIAEMOCTh BEILECTBA.

46. MarnutHoe mosie B BemlecTBe. HamarHumdueHHocTh. HampsiKeHHOCTP MarHUTHOTO TIOJSL.
MarnuTHas NPOHULIAEMOCTD BelecTBa. DeppoOMarHeTUKU.

YMmeTn

OPUMEHATh (U3NYECKUE 3aKOHBI
u (bU3UKO-MaTEMaTHIECKUM
ammapar JUisl pelIeHus: He TOJIBKO
TUTIOBBIX, HO M 0O0Jiee CIIOXKHBIX
HECTaHJAPTHBIX 3a7ad B pamMKax
(1)I/IBI/IKI/I 1 CMCXKXHbBIX TUCHUIIIINH

IIpuMepHBIH NepedyeHb NPAKTHYECKUX 3aJaHuil

3aganue 1.Touka IBMXKETCA B IUIOCKOCTH XO0y II0 3aKOHY: x=-2ry=4/(1-¢). Haiith ypaBHenue
TpaekTopun y = f(x) W H300pa3uTh ee rpapuyecKku; BEKTOP CKOPOCTH V W yCKOpeHHS d B
3aBHCUMOCTH OT BPEMEHH; MOMEHT BPEMEHH to, B KOTOPBIH BEKTOpP YCKOPEHUSI ( COCTABISET yroJ

7/4 ¢ BEKTOPOM CKOpOCTH V. OTBET: y=—x*-2x; V' =-27 +4(1-2t)j, a=-8;, to=0,75c.

3amanue 2. Teno BpamaeTcs BOKPYT HEMOABHKHOM OCH 110 3aKOHY ¢ =2+4.¢—2.¢*. Haiitu: 1) cpennee
3HAYCHUE YIJIOBOH CKOPOCTH () 3a IPOMEKYTOK BpeMeHH OT t=0 10 OCTaHOBKH; 2) YIJIOBYIO

CKOpPOCTb Te€Ja B MOMEHT BpeMmeHH t=0,25 c¢; 3) HOpMaJIbHOE YCKOpEHHE TOYKH, HaxoJIsLIeics Ha
paccTosHHM | M OT OCH BpallleHHs B TOT e MOMeHT BpeMenu. OTBeT: 2pan/c; 3 pan/c; 9 m/c?.

3apanme 3. [llap maccoit mi=4Kr ABHXKETCS CO CKOPOCTHIO V=5 M/C U CTaJIKUBAETCS C IIAPOM MacCOi
m2 =6 KT, KOTOPBIi JBIKETCS EMY HaBCTPEUY CO CKOPOCThI0 V2=2 M/c. OnpeenuTe CKOPOCTH 1IapoB
nocye yaapa. Y 1ap cC4uTaTh a0CONIOTHO YIIPYTUM, NMPSIMBIM U IIeHTpanbHbIM. OTBeT: 3,4 Mm/c, 3,6 M/c.
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3ananme 4. Ban B Bue CIUIONMIHOTO HUIMHPA Maccoil mi=10 Kr Haca)keH Ha TOPU3OHTAIBHYIO OCh.
Ha mumanp HamoTan miHyp, K CBOOOTHOMY KOHITY KOTOPOTO MOJIBEIIeHa TUpsi Maccoi my=2 kr. C
KaKUM YCKOpPEHHEM OyJ/IEeT OMyCKaThCs TS, ECITH ee MPeoCTaBUTh caMoii cebe? OTteeT: 2,8 m/c?.

3apanue 5. OnpenenuTs MEPUOJI, YACTOTY U HAYAIbHYIO (ha3y KOJIeOaHWIl TOUKH, IBIDKYIICHCS 1O
YPAaBHEHHMIO: x=A-sino(t+7) TAE O=2,5T ¢!, 1=0,4 ¢,A=0,02 M. KakoBa CKOPOCTH TOUYKH B MOMEHT

spemenn 0,8 c. Oteer: T=0,8c; v=1,25 ¢’!; V=0,157 m/c.

3ananue 6. Haiimure 11s ra3000pa3HOro a3ora TeMmneparypy, pu KOTOPOH CKOPOCTSM MOJICKYJT V| =
300 m/c m v2 = 600 M/C COOTBETCTBYIOT OMHAKOBBIE 3HaUeHUs (PYHKIIMU pacnpeencHus MakcBemia

J(V). OtBer: p_ om0y =V _ 330K.
4k In(V, / V)

3aganue 7. Meansuslii 18yXaToMHbli ra3 06bemom 5 11 u naBnenueM 10° [1a u3oXopudecku Harped,
B pE3YJIbTATE YETO CPEIHSS KHHETUUECKasl SHEPTus ero Mosekys yBenuuuiach ot 0,0796 3B no 0,0923
5B. Ha cKoJIIbKO TpuM 3TOM H3MEHUTHCS HaBjieHue raza? B panbpHedmeM ras M30TEpMHUYECKU
paclMpuwiId 10 HavaupHOro namieHus. Onpenenure oObeM rasa B KoHue npouecca. OTBer:
yBenmunTcs Ha 0,16 MIla; 5,8 1.

3ananue 8. Omnpenenute KOIPOUIMEHT TEIJIOMPOBOAHOCTH A a30Ta, eciau KO3 UIIMEHT
JTUHAMHAYECKON BA3KOCTH 1) JUIsl HErO MpH TeX ke ycaoBusax paBeH 10 mklla-c. Oteer: A=7,42 MBT1/™M-K.

3aganue 9. 12 r a30Ta HAXOAATCA B 3aKPHITOM cocyne oobemomM 2 1 mipu Temmepatype 10°C. Iocne
HarpeBaHus JaBJeHHe B cocyse cTano pasHO 10*Mm.pT.cT. Kakoe konmdecTBo Temna 6b1I10 COOOIIEHO
rasy npu Harpeanuu? Otser: 4,1-10° JIx.
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3apanme 10. Cmemanu Boay Maccoil mi=35kr npu temneparype T1=280 K ¢ Bomoi maccoi
my=8xkr npu temneparype T> =350 K. Haiitu: 1) remnepatypy 0 cmecu; 2) uamenerune AS 3HTpOIUH,
npoucxopsmiee mpu cmemuBaauu. Oteet: 323 K; 0,3 xJIx/K.

3ananme 11. Toueunsie 3apsasl =10 K n qo=-20 HKn HaxoasaTcs B Bo3nyxe Ha pacctosiHuu 10 cm
JIpyr oT npyra. OnpeaenuTh HAIPsSKEHHOCTh MOJIsl B TOYKE A, yAaJeHHOM Ha paccTosiHue 6 ¢cM OT
nepBoro 1 Ha 8§ cM oT BToporo. Kak nu3mMeHuTcs noTeHIanbHas SHEPIrysi B3aUMOACHCTBHS 3apsI0B,
€CITU TIEPEeMECTUTh BTOPOIi 3aps B 3Ty TouKy? Kakyio aist 3Toro Hy>kHO coBepInTh padoty? OTBeT:
37,6 kB/m; 12 mMx/JDx.

3apanue 12. Tpu mI0CKUX BO3AYIIHBIX KOHAEHcaTopa ¢ eMKocTsIMU C1=1,5Mk®dD, Co=7 Mx®, C3=2
MK® cOeMHEHBI MOCIEA0BATEIbHO U IPUCOECIMHEHBI K UCTOUHUKY TOKa. [Ipu 3TOM 3apsn BTOporo
KOHzleHcaTopa paBeH 14-107 K. a) Haittu snepruo >toit 6atapen. 6) He oTK/II0uast HCTOUHHKA TOKA
oT OaTaper KOHJIEHCATOPOB, Pa3[IBUTAIOT IUTACTUHBI TPETHETO KOHCHCATOPA, YBEIIMUUBASI PACCTOSIHUE
MeXIy HUMU B 2 pa3a. Halitn m3meHeHne emMkocTr U 3apsnga 6atapeu. Oteer: 490 Mk, 0,21 Mx®D,
0,4 mK.

3agmanme 13. JIpa snementa (€1 = 1,2 B, r1 = 0,1 Om, & = 0,9 B, rn = 0,3 OM) coeauHEeHBI
OHOMMEHHBbIMHU TotocamMu. CompoTuBieHne R coeauHuTenbHBIX TpoBoaoB paBHo 0,2 Owm.
OnpenenuTh cuily Toka B 1lenmd | © pa3HOCTh MOTEHIMAJIOB HA 3aKMMaX Ka)JI0r0 HCTOYHHUKA.
Otset: 0,5 A; 1,15 B; 1,05 B.

3apnanue 14. Kpyromoii BuTok pammycoMm R=15,0 cM pacmoyioKeH OTHOCUTEIHHO OECKOHEYHO
JUIMHHOTO TMpOBOJIa TaK, 4YTO €ro IUIOCKOCTh MapajuieabHa mpoBoay. Ilepnenaukymnsp,
BOCCTAHOBJICHHBIH Ha IIPOBOJI U3 IIEHTPA BUTKA, SBJISETCS HOPMAJIBIO K TUNIOCKOCTH BUTKA. Cuia Toka
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B mpoBojie [1=5A, cuia Toka B BuTke Toku [b=1A. PaccrosiHue ot 1ienTpa BuTKa j0 npoBoaa d=20
cM. Onpenenure MarHUTHYIO HHAYKIUIO B IEHTpe BUTKa. OTBeT: Bo=6,5MKT1.

3ananue 15. [IpoBoasmuii MIOCKUN KOHTYpP, UMEIOIINI GopMy okpykHOCTH pamuyca r = 0,05 m
MOMEILEH B OJTHOPOJHOE MAarHUTHOE M0JIe TaK, YTO JMHUM MarHUTHOM MHIYKIUU TOJISI HAaPaBICHbI
MEePNEHANKYIISIPHO MIIOCKOCTH KOHTYpa. ConpoTtuBieHue KoHTypa R =5 Om. MarautHas uHAyKIUS
MeHsercs 1o 3akony B =kt, roe k = 0,2 Tn/c. Onpenenute: a) 3.1.C. UHAYKIIUN, BO3HUKAIOIIYIO B 3TOM
KOHTYpE; 0) CHITy HHAYKIIMOHHOTO TOKA; B) 3apsiJl, KOTOPBIA MPOTEUET MO0 KOHTYPY 32 IIEPBHIE 5 CEKYH/T
m3MmeHeHus nois. Oteer: 1,6 MB; 0,3 MA; 1,6 MK

3anganme 16. Katymka HamoTaHa MeIHBIM IIpoBojoM nuamerpoM d=0,2 MM ¢ obmeit pmHon /=314
M 1 uMeeT UHAYKTUBHOCTh L=0,5 I'H. OnpeaenuTs cONpOTUBIEHUE KaTyIIKU: 1) B lIENH IOCTOSIHHOTO
TOKa; 2) B LIeNH nepeMeHHoro Toka ¢ yactoroit v=>50 I'u. Oter: R=160 Om; R=224 Owm.

Bnanets

PaKTUIECKUMU HaBBIKAMU
UCTIOJIb30BaHUS DIIEMEHTOB
(U3UYECKOTO DJKCIEPUMEHTa |
perieHus (GU3MYECKHUX 33734 HA
JIPYTUX TUCHUTUINHAX;

HAaBBIKAMH ¥ METOJUKaMU
00001IeHUS pe3ynbTaTOB
pereHus 3ajad,
AKCIEPUMEHTAITbHON
JesITebHOCTH;

METOJJaMH 3KCIEPUMEHTAIILHOTO
VCCIIEIOBAHMUSI B ¢buznke

(TUITaHWpOBaHME, MOCTaHOBKA U
00paboTKa HIKCIIEPUMEHTA);

IlpumepHnuiii nepeuens 60nPOCcos u 3a0anuil nO 1AOOPANMOPHBLIM PAdOMam
Ne 1 «IIpumMeHeHME 3aKOHOB COXPAaHEHHS IS OTIPEICIIEHUS] CKOPOCTH TI0JIETa IYJTH

1. TlpuBenute mpuMepsl CHII, NAIONIMX Pa3HbIe BUIbI MOTEHUUAIBbHOW 3Hepruu. Kakue u3 HHX
MPUCYTCTBYIOT B JaHHOM pabore? M300pa3ure cxemy 3KCIEPUMEHTAIBHON YCTAHOBKH U YKAKUTE
Ha HEl CUJIBL, JEHCTBYIOLIME HA BCE TEla, BXOASIINE B CUCTEMY, B KQXK/IbIi MOMEHT BPEMEHHU.

2. Kakwe BenuduHBI UMEIIH KHHETHYSCKAT 1 MoTCHIHUaJIbHasA SHECPIusad CUCTCMbI ((HYHH+M35[THPIK>) B

pasnuuHble MOMEHTHI onbiTa? IIpencraBpTe cxeMy M3MEHEHUSI KHHETHYECKON M NMOTEHIMAIbHON
SHEPIUU CUCTEMBI.
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HaBBbIKAMH JI1si KakMX MOMEHTOB BPEMEHHU B JAHHOM SKCIEPUMEHTE MOYKHO MPUMEHSTh 3aKOH COXPAaHEHUS
MEXKANCIUIIMHAPHOI'O MEXaHUYECKOW PHEPTUH, a JUIsl KAKUX HEJb3s U MoYeMy?

NPUMEHEHHS 3aKOHOB (DU3HKH.

ﬂ.]'[f[ KaKnxX MOMCHTOB BPEMCHH B JaHHOM JKCIICPUMCHTC MOXKXHO IIPUMCHATH 3aKOH COXPAaHCHUA
HUMITYJIbCa, a IJId KaKUX HEJIb3s U HO‘ICMY?

Hcnionb3yst 3aKOHBI COXpaHEHUs TOydrTe (GOpMYITy TSl pacdeTa CKOPOCTH TOJIeTa Iy M B JAHHOM
pabore.

Kak npousBoautcs 00paboTKa SKCIepUMEHTAIbHBIX JaHHBIX B JaHHOM paboTe. Kak onpexnensercs
JOBEPUTENBHBIM HMHTEpBall CKOPOCTH M CpEeAHAsA KBaJpaTHyecKas IOIPEIIHOCTh OTKIOHEHHS
MasiTHUKA?

Ne 24 «Pacmmpenue npenena u3MepeHus aMIepMeTpa MOCTOSHHOTO TOKa»

KakoB mnpuHIMI JEHCTBUS 3JIEKTPOU3MEPHUTEIBHBIX NPHOOPOB MarHUTOAIEKTPHUECKOTO H
3JIEKTPOMArHUTHOTO THIIA, IPUMEHSIEMBI B TaHHOU paboTe?

Uro Ha3pIBAalOT TOKOM IIOJIHOTO OTKJIOHEHHMS W HalpsDKEHHEM IIOJHOTO  OTKJIOHEHHS
AJIEKTPOM3MEPUTEIBHOTO Iprbopa?

Kakum 06pazom BKIIIOYAIOT aMIIEPMETP U BOJIBTMETP B AIEKTPHUECKYIO LEMb I U3MEPEHHS TOKA
u HanpsbkeHus? [IpogeMoHcTpupyiiTe HAaBBIKM BKIIOYEHHS 3THX MPUOOPOB B BIEKTPUUECKYIO
LEIb.

UYro takoe nryHT? 1 yero u kak oH ucrnonbdyercsi? [IpoaeMoHcTpupyiiTe NCIOIB30BaHUE LIYHTA.
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7.

Uro Ttakoe pgobOaBoyHOe compoTuBieHue? J[ns Yero ®m Kak OHO  HMCIHOJIB3YeTCs?
[IponemMoHCTpHpYiiTE UCIIOIb30BaHKE JOOABOYHOTO CONIPOTUBIICHHUS.

[IponemoHcTpUpyYHTE BO3MOKHOCTH TpUMEHEHHUs cpeibl Microsoft Excel (wmm apyroii cpenbr) aiis
00pabOTKH IKCIIEPUMEHTATBHBIX JaHHBIX.

Kak B nanHoi1 paboTe MUHUMHU3UPYETCS MOTPENIHOCTh AKCIIEPUMEHTAIbHBIX TaHHBIX ?

Ne 28 «Ompenenenrne WHAYKTUBHOCTH KAaTYIIKW MU MAarHUTHOM MPOHHULAEMOCTH (eppOMarHUTHOTIO

Tenay

1. Kaxue mpuOopsl NpUMEHSITUCh B JaHHOM paboTe A Ompezenus mapamMeTpoB IMOCTOSHHOTO U
MEePEMEHHOTO TOKa?

2. Tlomyuute ¢dopmyny g pacdera TOJTHOTO CONPOTHUBICHHS LENH IEPEeMEHHOro TOKa,
UCTOJIb3yeMOH B JaHHOW paboTe (WM MPEICTaBICHHOM MPEToaaBaTeIeM).

3. Kak ompenensnack HHAYKTHBHOCTh KAaTyIIKU B JaHHOH paborte? Kakum emre crmocoG0oM MOKHO
OIIPEAEIUTh UHAYKTUBHOCTb?

4. TlpomemoHCTpUpPYHTE BO3MOKHOCTH TpUMeHeHus cpeibl Microsoft Excel (wmm apyroii cpenbr) ais

00pabOTKH IKCIIEPUMEHTATBHBIX TAHHBIX.

No 14 «Onpenenenue mokazatens anuadatsl MmetooM Kinemana u Jlezopmay

1.

OObscHUTE X0 SKCIIEPUMEHTA U PE3yIbTaThl pacyeTa.
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2. HazoBuTe mnporecchl, MPOUCXOIAIINE C Ta3oM, B XOJ€ OJKCIIEPHUMEHTa W H300pasuTe WuX
rpaguIeCKy.

3. 3Banumwure ypaBHEHUs Ui BbIBO/A (hOPMYIIBI MOKa3aTeNs aauadaTsl.

4. TlpopeMOHCTpUPYHTE BO3MOXHOCTh MpuMeHeHus cpeibl Microsoft Excel (umu qpyroii cpensr) nis
00pabOTKH IKCIIEPUMEHTATBHBIX JaHHBIX.

5. Kak B nanHoit paboTe MUHUMHU3HPYETCS MMOTPEUTHOCTh SKCIIEPUMEHTATBHBIX JTaHHBIX?
Ne 34 «Omnpenenenue UIMHBI CBETOBOM BOJHBI U XapaKTEPUCTUK TUPPAKLIUOHHON PEIICTKI

1. KakoBbl mapaMeTpbl H XapaKTEPUCTHKUA AUGPAKIUOHHON PpEHIeTKH, TPUMEHSIEMONW B
JKCIIEpUMEHTE?

2. Tlomyuute ¢dopMyny Uis OIpeneNieHUus [UTMHBI CBETOBOM BOJIHBI TpH AW(pakimuu Ha
T (HPaKIIMOHHON PEIIECTKE.

3. KakoBo mpakTu4eckoe MpUuMEeHEHHE TUPPAKITMOHHBIX PEIICTOK?

4. Kak B naHHO# pab0Te MUHUMH3HPYETCS MOTPEIIHOCTH SKCIIEPUMEHTAIBHBIX TaHHBIX?

Ne 42 «Ompenenenue riaBHbIX KBAHTOBBIX YHCEN BO30YKICHHBIX COCTOSIHUI aTOMa BOJIOPOJIa»
1. TlosicHuTe yCTpOMCTBO U MPUHIUI PabOThI CIIEKTPOCKOIIA, HCIIOJIB3YEMOT0 B TAHHOH paboTe

2. Tlomyuute opmyny Aisl ONpenearHUs TJIaBHBIX KBAHTOBBIX YMCEN BO30YXKICHHBIX COCTOSHUMN
aToMa BOJIOpOJa U JPYTUX BOJOPOAOINOI00HBIX aTOMOB
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3. Uro Ha3pIBaeTCA rPaydupOBOYHBIM TpaduKom?

4. TlpomemoHCTpUpPYHTE BO3MOKHOCTH TpUMeHeHus cpeibl Microsoft Excel (wmm apyroii cpenbr) aiis
00pabOTKH IKCIIEPUMEHTATBHBIX JTAHHBIX

OIIK-4 roToBHOCTBIO C €CTECTBEHHOHAYYHBIX MO3ULIHNH OLIEHMBATH CTPOCHUE, XUMHYECKHI M MUHEPAJbLHbIH COCTAB 3¢eMHOIl KOPbI, MOp(dosioruyecKkue
0CO0EHHOCTH M TeHeTHYeCKHe THIbl MeCTOPO:KAeHMI TBepAbIX MOJe3HbIX HCKONMAeMbIX NMPH pPelIeHNH 32/71a4 M0 PAlHOHAIBHOMY M KOMILIEKCHOMY

OCBOEHHIO T€0PECYPCHOT0 MOTEHINAIA HeAP

3HaTh

MECTOABI aHaJIn3a n

MOACIINPOBAHUA CJIOKHBIX

(U3UYECKUX MPOIIECCOB;

METO/IbI u MOAXO/bI K
TEOPETUYECKOMY u
3KCHEPUMEHTAIBHOMY

UCCIICIOBAaHHIO, TIPUMEHSIIEMBIC B
¢u3uKe U pacpoCTPaHIIONIHECs
Ha JApyrue 00J1acTH 3HAHUH.

IlepeyeHb BONPOCOB K 3a4eTy:

1. Cucrema ypaBHeHMII MakcBemia Kak 00OOIIEHHE PAa3pO3HEHHBIX SIBICHUHM AJIEKTpUYECTBA U

MarHetTusma. MarepuanbHble YpaBHEHHUS.
2. CsoricTBa ypaBHeHUI MakcBeia. [Ipeackaszanue cyiecTBOBaHUs 3IEKTPOMAarHUTHBIX BOJIH.
3. DJeKkTpoMarHuTHbIE BOJIHBL. BosiHOBOE ypaBHeHHEe. CBOMCTBA 3JIEKTPOMArHUTHBIX BOJIH.
4. [Ilnockas >7IEKTpOMAarHUTHas BOJIHA M €€ OCHOBHBIE XapAaKTEPUCTHUKUA. DHEPrUsl U HMITYIIbC
3JEKTPOMArHUTHON BOJIHBI.
5. EcrtecTBeHHBIM M MONSPU30BaHHBINA cBEeT. CTeneHb MOJApU3ALUK JIMHEHHO MOJISPU30BAHHOIO
cBera. 3akoH Maiioca.
6. Ilomsipusanus npu OTpaKEHUHU U MPEIOMIICHUN CBETA HA TPAaHULIE pa3jiena JUJIEKTPUKOB. YOI
bprocrepa. JIBoitHOE 1ydenpenoOMIICHHE.
7. CnocoObl MoOJspU3allid  eCTeCTBeHHOro cBera. [lpu3ama Hukons. Bpamenune mmockocTr
MOJISIPU3AIMU CBETA MIPU MPOXO0KICHUN Yepe3 ONTUUECKH aKTUBHYIO Cpeay.
8. Ilkama »aeKTpOMarHUTHHIX BOJH. (OCOOCHHOCTH ONTHYECKOTO JAuama3zoHa. I[lokasarenb
MIPEJIOMJICHUS CPEBI.
9. Korepenrasie BoinHbl. UHTEpdEpeHtins cBeToBbIX BOH. ClI0KEHWE WHTEHCUBHOCTEH B Cllydae
HEKOTePEHTHBIX M KOTEPEHTHBIX KOJICOaHMIA.
10. Onrtuueckast pa3HOCTh X01a. CBSI3b ONTHYECKOW PAa3HOCTH XOJa JBYX BOJH C Pa3HOCTHIO (a3
MEXIy HUMH. Y CIIOBUS MaKCUMyMa U MUHUMYMa.
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11. Cxema Imura gna HaOmogeHus uHTepdepeHuun. BpemeHHas M NPOCTpaHCTBEHHAs
KOT'€pEHTHOCTb.

12. Untepdepennust B TOHKMX IUIeHKaXx. HabOmiogenwe konenm HploTOHa B OTpakeHHOM U
IIPOXOAIIEM CBETE.

13. SBnenune qudpakuuu. Judpakuus Openens u @paynrodepa. [punmun [oiirenca-Openers.
14. Hudpakums OpeHenst Ha KPYTrJIoM oTBepcTrur. 30HbI Dpenens. ['paduueckuii MeTo ClIOKEHUS
aMIUIATY .

15. Hudpakuus Dpaynrodepa Ha y3KOM NpsIMOIMHEHHOW mienu. JludpakinnoHHas pernieTka Kak
COBOKYITHOCTb KOHEYHOI'O YHCJIA ILEIEH.

16. TennoBoe m3nmydenune Tena. 3akoH Credana-bonmpiimana. 3akoH cmemienus Buna. ['mmortesa
[Tmanka.

17. ®otordpdext. 3akonsr Ctoneroa. Dopmyna DHIITEHHA.

18. ®otonsl. [JaBnenue cBera. KopnyckyisspHO-BOJIHOBOM yallu3M CBETA.

19. Paccesaue ¢potona Ha cBoOoHOM 3ekTpoHe. Dopmyna Kommnrona.

20. BosHoBBIE cBOMcTBa yacTull. JliMHA BOIHBI e bpoiinsa. DkcnepuMeHTalbHbIE TOATBEPKACHUS
runotessl ae bpoits.

21. Tlpunuun HeonpeneneHHocTH. CooTHOLEHHE HeomnpeaeneHHoctei ['eizendepra. OcobeHHoCcTH
IIpoLecca U3MEPEHNs B KBAHTOBOM MEXaHUKE.

22. ®uznyeckoe UCTOJKOBaHUE BOJNH Je bpoitnsa. Bomnosas ¢yHkius u ee cBoiictsa. IlmoTHOCTD
BEPOSATHOCTH OOHAPY>KEHUS YaCTHIIBIL.

23. OcHoBHasl 3ajjaya KBaHTOBOM MexaHMKM. HecrannoHapHOe U CTallMIOHApHOE YpaBHEHHUE
[Ipénunrepa.

24. Yactuma B OJHOMEPHON OCCKOHEUHOH MpPsMOYroibHOW MOTEHUMANbHOH siMe. KBaHToBaHme
sHeprun. CoOCTBEHHbIE (YHKIIMU COCTOSHUS YaCTHIIBI.

25. TIpoxoxaeHue yacTULbl Yepe3 MOTeHIHANbHbIN Oaprep. TyHHETbHBIH 3 deKT.

26. KBaHTOBBIV TapMOHUYECKUN OCHUILISATOP.

27. Tlnanerapnas monenb atoma. Iloctynarel bopa. KBanToBaHue sHepruu BOJOPOAONOI00HON
CHUCTEMBI.
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28. MznyueHue BOAOpoaA0noA00HBIX cucTeM. CrieKTpajabHbIe CeprH aTromMa Bogopoaa. OdobuieHHas
dbopmyna banemepa.
29. CrekTpbl MHOTOJIEKTPOHHBIX aTOMOB. 3aKOH Mo3iu.
30. VYpasuenme llpenunrepa s aroma Boaopona. KBaHToBaHue MoMeHTa mmmydibca. [IpaBuna
otbopa.
31. ConuH snekTpoHa. KBaHTOBBIE yKCa, ONMMCHIBAIOIIME COCTOSTHUE JIEKTPOHA B aToMe. KpaTHOCTh
BBIPOXKJEHUS dHEepreTudeckux yposHen. [Ipuanun [Taymnu.
32. IlpuHIMI TOXXIECTBEHHOCTH OJIMHAKOBBIX dYacThll. bo3oHbl u (depmuonbl. KBaHTOBBIC
pacnpeneseHus.
33. CBoOopaHbIe 3IeKTPOHBI B MeTallie. DHeprust depmu. 30HHASI TEOPHUS TBEPABIX TEI.
34. DneKTponpoBOAHOCTh METALUIOB U MOJIYIPOBOAHUKOB. CBEPXIIPOBOAMMOCTD.
35. SBnenue pagumoakTuBHOCTU. OCHOBHOM 3aKOH paJlMOAaKTUBHOrO pacnana. [locrosnnas pacnana.
IIepuon nonypacnana.
36. CocTaB M XapakTEpUCTUKU aTOMHOTO siapa. KanenbHas Mmoaens. Pa3mep u cniuH sapa.
37. Macca u 3Heprus B34 aTOMHOTO si/ipa. 3aBUCUMOCTb YAEIbHOM YHEPIHsI CBA3H OT MacCOBOIO
gucna. O0osioueyHas MOJeNb sJIpa.
38. SnepHble peakiuu. DHEprus peakuuu. Peakiuu aeneHus u CUHTe3a sjaep.
39. PamuoaktuBHBIC psinbl. OCHOBHBIE 3aKOHOMEPHOCTH O-M3ydeHus saep. JmmHa cBoOOmgHOTO
npoOera o-4acTHil.
40. Tpu Buga B-pacnana. DHepreTuueckuii crnekrp B-yactuil. Heiitpuno.
41. OcoOeHHOCTH y-u3i1ydeHus aaep. I[[poxoxkaeHue y-KBaHTOB Yepe3 BELIECTBO.
42. Knaccudukarus 3ieMeHTapHbIX yacTull. JIenToHbl. JIenTOHHBIHM 3apsi.
Anponsbl. bapuonHsslii 3apsa. KBapkoBas Mojelb apOHOB.
YmeTh MCII0JIb30BaTh cioxHsble | [IpuMepHbIii NepeyeHb NPAKTHYECKUX 3aJaHMIT
buznveckue MOJIENN TUTS
OIMCaHMs PealbHBIX Ipoleccos, | 3aganue 1. B onbire FOHra crexsisiHHas IIIaCTUHKA TONIIMHOM B 2 CM TIOMEIIACTCS Ha MyTH OHOTO
BbIOMpAThH METOJIBI | 13 UHTEPHEPUPYIOIINX JTyUel neprneHuKyIIpHo Tydy. Ha ckolbko MOTYT OT/IMYAThCS APYT OT Ipyra
VCCIIEIOBAHMS, C  IOMOIIbIO
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npuOOpOB U3MEPATH (pruznyeckue
BEJINYMHBI, PON3BONTH
00paboTKy SKCIEePUMEHTAIBHBIX
JaHHBIX, TPOBOAWUTH  aHAIU3
HOJTYYEHHBIX Pe3yIbTaTOB

3HAYCHMS MMOKa3aTessl MPETOMIICHHS B Pa3JIMUYHBIX MECTaX IUIACTHHKHU, YTOOBI U3MEHEHUE Pa3HOCTH
X0Ja OT 3TOM HEOJHOPOJAHOCTH He TpeBbimano 1 MkM? OtBeT: A<n=5- 107,

3apnanue 2. Ilydok Oernoro cBera majgaeT HOPMAIBHO K TOBEPXHOCTH CTEKJISTHHOW TIJIACTUHKH
tommuaor d=0,5 mMkM, Haxomsmelics B Bo3ayxe. [lokasarens mpemomsieHus crekia n=1,5. B
pe3ynbrate UHTephEepeHIIM HHTEHCUBHOCTh HEKOTOPBIX BOJIH, JTMHBI KOTOPBIX JIeXkKaT B IMpejaesax
Buaumoro crekrpa (o1 400 go 700 HM), ycunuBaeTcs pu oTpakeHnn. OnpeieuTe JUTMHBI 3TUX BOJIH.
Orser: 0,6 mxm4 0,43 MKM.

3ananue 3. [Tnockas BonHa (A=0,5MKM) magaeT HOpMaIbLHO Ha AuadparMy ¢ KpyriibIM OTBEPCTHEM
muametpoMm 1,0 cM. Ha xakom paccTOSHHUU OT OTBEPCTHSI HA €r0 OCH JOJDKHA HaXOIUTHCS TOYKA
HaOJI0ACHNs, YTOOBI OTBEPCTHE OTKPBIBaJO: 1) onHy 30Hy ®Ppenento; 2) nse 30Hb6 Openens? OTBeT:
50; 25 m.

3ananue 4. Haiitu HanGoNbIIMI MOPSIOK CIIEKTPa IS )KEITOM JIMHUKM HATPHSI C JUTMHOM BOJHBI A=589
HM, €CIIi NOCTOsSTHHas AudpakimonHon pemeTkn d=2mkM. CKOJBKO BCEr0 MakCHMYMOB JaeT 3Ta
pemmetka? IToj kakuM yriioM ¢ HaGmogaercs nocieanuit makcumym? Otser: 3; 7; 62°.

3anganme 5. J[Ba noysipu3aTopa pacroyoXeHbl TaK, YTO YroJl MEKIY UX IJIOCKOCTSMH MPOITYCKAHUS
pasen 25°. Onpenenuth, BO CKOJBKO Pa3 yMEHBIIMTCS MHTEHCHBHOCTh €CTECTBEHHOTO CBETA MU
npoxoxJaeHuu: 1) uepe3 onuH (mepBbIit) nossipusaTop, 2) yepe3 oba nonsipuzaropa. Koadpoumment
MOTJIONICHUS cBeTa B nossipuzatope paseH 0,08. Otser: 2,17; 2,88.

3aganue 6. YepHoe teno umeer temneparypy 3 kK. Ilpm oxnaxnaeHunn Tena AjMHA BOJIHBL,
MPUXOJAIIASACT Ha MAKCUMYM M3JIydyaTeNbHOW CIOCOOHOCTH, M3MeHMiIach Ha 8 MKM. [lo Kakoi
TeMIeparypsl oxyaguiock Teno? Oreer: 323K.
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3aganme 7. VY3Kud MOy4OK MOHOXPOMATHYECKOTO PEHTTCHOBCKOIO W3JIYyYEHHS TMaJaeT Ha
pacceuBaolee BemecTso. [Ipy 9ToM ATiHa BOTHEI M3TyueHH s, paccesHHoro nox yraamu 60° u 120°,
OTJIMYAIOTCS APYT OT Apyra B 2 pa3a. Cuutas, 4To paccestHue MPOUCXOIUT Ha CBOOOAHBIX JIEKTPOHAX,
HaWTH JJIMHY BOJIHBI Majarouiero usnydenus. Oreet: 1,2 nm.

3ananue 8. Kpacnas rpanuma ¢otodddekra mas HekoToporo Meramuia paBHa 275 um. Haiitu: 1)
paboTy BIX0/1a 3JIEKTPOHA U3 ATOTO METAJUIA, 2) MAaKCUMaJIbHYIO CKOPOCTh 3IEKTPOHOB, BEIPHIBAEMbIX
13 3TOr0 METajula CBETOM € JIMHOW BOJH 180 HM, 3) MakcCUManbHYI0 KHHETUYECKYIO YHEPIHIO 3THUX
snextpoHoB. Oteet: 4,523B; 9,1-10° m/c; 2,383B.

3anganmue 9. DnexTpoH obOnagaer kuHeTnueckoi sHeprueit 30 3B. OnpenenuTs AeOpOIIEBCKYIO ATUHY
BOJIHBI 3JIEKTpOHA. BO CKOJIBKO pa3 M3MEHUTCS 3Ta JJIMHA BOJIHBI, €CJIM KUHETHUYECKasl dHEprus
ymenbiutes Ha 20%? OTBer: 2,2:1010; 1,12.

3aganue 10. [Ipu ABWKEHHHM YaCTHIBI BIOJIb OCH X CKOPOCTh €€ MOXET OBITh OMNpeleieHa ¢
TOYHOCTHIO (o1mmnOKoi) 1o 1 cm/c. Haiftu HeonpeeneHHOCTh KOOPAUHATHI, €CITM YaCTHIICH SBIISIETCS:
1) snexTpoH, 2) gpobunka mMaccoii 0,1r. Otser: 0,01m; 1028wm.

3apganme 11. Yactuna HaxomuTcss B OSECKOHEYHO TIIIYOOKOH OJHOMEpPHOW NOTEHIMAJIbHON HMes
MUHUMAaJIbHYIO 3Hepruio. KakoBa BeposATHOCTh OOHApy:KEHHsSI YaCTHIIBI B CpelHEH TpeTH sMbI?
OrtserT: 0,609.

3aganue 12. Onpenenuts JUIMHY BOJIHBI, COOTBETCTBYIOILYIO TPEThel JIMHUU cepun banbmepa: 1) B
CHEKTpE U3JIYYeHUH BOOPOJa, 2) B  cnekrpe uznyuenus nona renus. Otet: 434um, 109aMm.




CtpyKTypHBII
JJIEMEHT

KOMIIECTCHIIUN

[Inanupyemsie pe3yiabTaThl

o0yJeHus

OneHOYHbIE CPENCTBA

3aganue 13. Onpenenure Nepuo MOTypacaia ¥ HadalbHyI aKTUBHOCTb BUCMYTa 3 Bi , €CI

M3BECTHO, YTO BUCMYT Maccoii m = 1 1, BeIOpackiBaeT 4,58-10'° f —vacTui 3a 1 cexynay. Bo ckonbko
pa3 U3MEHUTCSI aKTUBHOCTH 3a Mecs1[? OTBeT: 5 cyTok; 64 pasa.

3ananue 14. Snpo G6epunnus-7 f-paauoakTuBHO 1o cxeme K-3axBara. 3amucath peakmuio. Kakue
YaCcTHUILIBI IPU ATOM 00pa3oBalIiCch?

3aganue 15. Beraucints B a.e.M. Maccy sapa '°C, y KOTOPOTO SHEPIUs CBS3U Ha OJUH HYKJIOH
paBHO 6,04 MaB. Otsert: 10,0135 a.e.m.

3apanue 16. ConHeuHas NOCTOSIHHAS 17151 3eMJIU (3HEPTHUsl COTHEYHOTO U3TyUEHUs, aIat0IIero
B €IMHHITY BpeMEHH Ha eJIMHUITY IIOMAIH B IepIeHIMKY/IAPHOM HalpaBieHun) pasHa 1370 Ix/c-m>.
Onwupasch Ha 3Ty BEJIMUUHY, HallJIUTE, CKOJIBKO 110 MAacce BOJOPO/Ia BHITOPAET €KECEKYH/IHO BHYTPHU
COJIHIIA, €CJIM U3BECTHO, YTO MCTOYHUKOM SHEPTUH COJIHIIA SBJISETCS CHHTE3 YeThIpeX sJep BOAOPOA
¢ oOpazoBanueM sapa renus-4. Otset: 630 MITH.T/C.

Bnanets

HaBBIKAMU PabOTHl C IMIMPOKUM
KpyroM (Gpu3n4ecKux mprudbopoB u
00opyIOBaHUs;

METOAaMHU MIPOBEICHUS
bu3nYECKUX U3MEpPEHUil, pacueTa
BEJIMYMH, aHaJIN3a IOJy4YeHHBIX
JAaHHBIX n HaBbIKaMU
TUTAHUPOBAHHUS
UCCIIEI0BATEIBCKOTO MpoIiecca.

IlpumepHnulit nepeuens 60nPocos u 3a0anuil no 1ad6OPamopHsLIM padomam
No 14 «Onpenenenue mokazatens anuadatsl MmetooM Kinemana u Jlezopmay

1. OObscHUTE XOJ SKCIIEPUMEHTA U PE3yJIbTaThl pacyueTa.

2. HazoBuTe mporecchl, MPOUCXOAIINE C Ta30M, B XOJ€ SKCIEPUMEHTa U H300pasuTe uX
rpaguIeCKy.

3. 3anummTe ypaBHEHUS IS BBIBOJIA (POPMYITBI IIOKA3ATENS anadaThl.

4. TlpomemoHCTpUpPYHTE BOZMOXHOCTH MpUMeHEeHHs cpeabl Microsoft Excel (umu npyroit cpessr)
JUTs1 00pabOTKH SKCIIEPUMEHTAIBHBIX JTAHHBIX.
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5. Kak B ganHO# pab0oTe MUHUMHU3HPYETCS TOTPEITHOCTD SKCIIEPUMEHTAIBHBIX JAHHBIX ?

No 34 «Onpenenenve JUIMHBI CBETOBOM BOHBI U XapaKTEPUCTUK AUGPAKIIMOHHON PEIISTKI

KakoBbl mapaMmeTpbl W XapaKTepUCTHKH JAU(PAKIHMOHHONW pPEIIeTKH, NPUMEHSEMON B
JKCIIepUMeEHTE?

[Monmyunre dopmyny [uIsi ompeneneHus] UIMHBI CBETOBOM BOJIHBI TNpH IUQPAKIMHA Ha
T (HPaKIIMOHHON PEIICTKE.

KakoBo mpakTrueckoe npuMeHeHne Tu(QPaKIIMOHHBIX PEIIETOK?

Kak B nanHO# pab0oTe MUHUMHU3ZHPYETCS MTOTPEUTHOCTH SKCIIEPUMEHTATLHBIX TAHHBIX ?

No 42 «Onpenenenure TIIaBHBIX KBAHTOBBIX YUCENT BO30YXICHHBIX COCTOSTHHI aTOMa BOJOPOIay

[TosicHuTe YyCTPONHCTBO M MPUHIIMIT PAOOTHI CHEKTPOCKOIIA, HCIOIB3YEMOT0 B JaHHOH padoTte
[Tonyunrte popmMyny 1isl ONpENEIUHUS TTIABHBIX KBAHTOBBIX YHCEN BO30YKIEHHBIX COCTOSIHUMA
aToMa BOJIOpOJa U APYTUX BOJOPOAOINOI00HBIX aTOMOB

UTto Ha3bIBaeTCs TPAIyUupPOBOYHBIM IpapukomM?

[TponemoHCcTpUpPyYHTE BO3MOKHOCTh TpuMeHeHus cpeabl Microsoft Excel (wmm npyroit cpemsr)
U1t 00pabOTKH IKCIIEPUMEHTATBHBIX TaHHBIX




0) Ilopsinoxk mnpoBeleHHs] TNPOMEKYTOUHOW AaTTeCTAUMHU, IOKA3aTeJd W KPUTepUuH
OLlCHUBAHMUSL:

[IpomexxyTouHast arrecTanusi mo aAucHUILIMHE «DH3HMKa» BKIIOYACT TEOPETUYECKHUE BOIPOCHI,
II03BOJISIOLINE OLCHUTh YPOBEHb YCBOCHHS OOYUYArONIMMIECS 3HAaHHH, U MPAKTUYECKHE 3aJaHusl,
BBISIBIISIIOIME CTEIIEHb CHOPMHUPOBAHHOCTH YMEHHH 1 BIIaJICHUI, TPOBOAUTCS B (POpME IK3aMeHa
(1 cemectp) u B popme 3auera (2 cemectp).

DK3aMeH 10 TaHHOW JUCITUTUTMHE TIPOBOJUTCS B YCTHOHM (hopMe MO SK3aMEHAIIMOHHBIM OMjIeTaMm,
KK M3 KOTOPBIX BKJIIOYACT 2 TEOPETHYECKUX BOIMPOCA M OJHO MPAKTUYECKOE 3aJIaHUE

(3amauy).

Iokazamenu u Kpumepuu oueHueéanus IK3amena:

— Ha OIEHKY «OTJHYHO» (5 OaioB) — OOydaromuiicss JEMOHCTPHPYET BBICOKHI YPOBEHD
c(OPMHUPOBAHHOCTH KOMIIETCHIINH, BCECTOPOHHEE, CHCTEMAaTHYECKOe H TJIYyOOKOEe 3HAHHE
ydqeOHOro Marepuana, CBOOOIHO BBIMONHSAET MPAKTUUYCCKHE 3aJaHMs, CBOOOJHO OMEPHUPYET
3HAaHUSMH, YMEHUSIMH, IPUMEHSET UX B CUTYAIUsX TOBBIIICHHOH CI0KHOCTH.

— Ha OIICHKY «Xopomoy» (4 Oamna) — oOydYaromIMiics JEMOHCTPUPYET CPEIHH YPOBEHB
c(OPMHUPOBAHHOCTH KOMITCTCHIIMH: OCHOBHBIC 3HAHHS, YMEHHs OCBOEHBI, HO JOITyCKAIOTCS
HE3HAYNTENIbHBIC ONIMOKH, HETOYHOCTH, 3aTPYTHEHHS IPU aHATTMTUICCKUX OTIepAIHsIX, IEPEHOCE
3HaHWI U yMEHHUI HA HOBbIC, HECTAH/IAPTHHIC CUTYAIIHH.

— Ha OIEHKY «YJAOBJETBOPUTEILHO» (3 Oamia) — 00ydyaromuicss JEMOHCTPUPYET MOPOTOBBII
YPOBEHb C(HOPMHUPOBAHHOCTH KOMIIETEHIIMIA: B XOJI€ KOHTPOJIBHBIX MEPOIPHITHH TOITYCKAIOTCS
OIIMOKH, TPOSBISIETCS OTCYTCTBUE OTHCIBHBIX 3HAHWMA, YMEHWH, HAaBBIKOB, OOYYaIOLIHIICS
HCIBITBIBACT 3HAYUTCIIBHLIC 3aTPYAHCHUA IIPU ONCPUPOBAHHNU 3HAHUSAMU U YMCHUSAMU IIPU HUX
MEPCHOCC HAa HOBBIC CUTYAILIUH.

— Ha OIICHKY «HEYI0BJIEeTBOPUTEJIbHO» (2 0aymia) — o0ydJaromuiicsl TeMOHCTPUPYET 3HAHUS HE
6onee 20% TeopeTUUEeCKOro MaTepuana, JOMyCKaeT CYIIECTBEHHbBIE OIIMOKH, HE MOXET MMOKa3aTh
HWHTCJUICKTYAJIbHBIC HABBIKW PCIICHHA ITPOCTHIX 3a/1a4.

— Ha OLICHKY «HeY/10BJ1eTBOPUTEeIbHO» (1 Oamn) — oOyuaromuiicss He MOXeT IoKa3aTh 3HAHUS Ha
YPOBHE BOCIPOM3BEACHUS U 00BACHEHUS HH(POPMAITIH, HE MOXKET MOKa3aTh MHTEIUICKTyalbHbIE
HAaBBIKU PEUICHMS POCTHIX 3a]1a4.

3aueT oOyyarouecs MoJiy4yaroT B pe3yJIbTaTe BHIMOIHEHHS BCEX BUAOB pabOT, IPEeTyCMOTPEHHBIX
BO 2 ceMecTpe M3y4YeHHs JaHHOM NUCHUIUIMHEL. B ciydae HeBHIOMHEHUS, 3a4eT MPOBOJUTCS B
dopme cobeceroBaHUs IO BOIPOCAM COTIIACHO MEPEYHIO BOIIPOCOB K 3a4ETy.

Ilokazamenu u Kpumepuu ouenueanus sauema:



- Ha OLEHKY «3a4Te€HO» OOy4aroIMHCA JEMOHCTPUPYET YPOBEHb, HE HUXKE IIOPOroBOro,
c(OPMHPOBAHHOCTH KOMIIETCHIIUI: B XOJi¢ KOHTPOJBHBIX MEPONPHUSATHHA MOTYT JOIMYCKaTbCs
OLIMOKH, MOKET MPOSIBISATHCSI OTCYTCTBUE OT/ICJIbHBIX 3HAHUN, YMEHUH, HAaBBIKOB, 00yUJaronHiics
MOTYT UCIIBITBIBACT 3HAUUTEIIbHBIC 3aTPYIHEHHUS [IPU OIICPUPOBAHUN 3HAHUSAMU U YMEHUAMU IIPU
UX IIEPEHOCE HA HOBBIE CUTYaLUU.

- Ha OIEHKY «HE 3aYTEHO» OOYyYaIOIIUICS HE MOXKET MOKa3aTh 3HAHUS Ha MOPOTOBOM YPOBEHB
c(OPMUPOBAHHOCTH KOMIIETCHIIMA, T.e. OOydYalOIIMKCS HE TMOKa3blBaeT 3HAHHE OCHOBHOTO
MaTepuaia B o0bemMe, He0OOXOAMMOM IS TPECTOSAIICH MPOPECCHOHAIBHON NIeATELHOCTH; HE
CIIOCOOCH apryMEHTHPOBAHHO M TIOCJICIOBATEIBHO H3JIaraTh, JOMMYCKaeT TI'pyOble ONIMOKH B
OTBETax; HE MOXET II0Ka3aTh WHTEIUICKTYyaJbHbIC HABBIKA PEIICHUS TPOCTHIX 3aJad. He
MOJITBEPKIAET OCBOCHHE KOMITETECHITUH, MPETYCMOTPEHHBIX MPOTPAMMOM.



