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JIner akryanusanuu padoyeil nporpaMmsl

Pabouas mporpamma nepecMoTpeHa, oocykaeHa u ooopeHa s peanusanuu B 2020 - 2021

y4eOHOM TOly Ha 3acefanuu Kageapbl Dusznku
I[Tporokon ot 01 cema%ﬁ.; Ne 1
3aB. kadeapoii M.b. Apkynuc

L

PaGouast mporpamMmma repecMoTpeHa, 00CcyKaeHa u o100peHa s peanuzaruu B 2021 - 2022
yueOHOM roy Ha 3acefqaHuu kapeapsl Du3nku

IIporokom ot 20 1. Ne

3aB. xadenpoit M.B.XpKmec

PaGouast mporpamMma rnepecMoTpeHa, 00CykKaeHa u ogo0pena s peanuzaruu B 2022 - 2023
yueOHOM roy Ha 3acefqaHuu kapeapsl Du3nKu

IIporokom ot 20 1. Ne

3aB. kadenpoit M.B.XpKmec

Pabouas mporpamma nepecMoTpeHa, oocykaeHa u oJoopeHa Juist peanuzanuu B 2023 - 2024
y4eOHOM TOly Ha 3acefaHuu Kageapbl Duznku

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

Pabouas mporpamma nepecMoTpeHa, o0cykaeHa u ofgoopeHa i peanuzauuu B 2024 - 2025
y4aeOHOM TOly Ha 3acefanuu Kageapbl Dusznku

[Iporokonm oT 20 1. Ne

3aB. kadeapoii M.B.KpKmec

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

IIporokom ot 20 1. Ne

3aB. kadenpoit M.B.XpKmec

PaGouast mporpamMmma repecMoTpeHa, 00CyKaeHa u 0100peHa s peanuzaruu B 2026 - 2027
yueOHOM roy Ha 3acefqaHuu kapeapsl Du3nku

IIporokom ot 20 1. Ne

3aB. kadenpoit M.B.XpKmec




1 Henu ocBOeHMS TUCHUILIHHBI (MOXYJIA)

Ienbto ocBoeHust quctMIUIMHbL «®Pu3uka» sBigercs GOpMHUpPOBAHUE Y OO0yYarOIUXCS
aJICKBaTHOM COBPEMEHHOMY YPOBHIO 3HAaHUM HAy4yHOM KapTUHBI MHPA, a TaKKE DPA3BUTHE
CIIOCOOHOCTH HPUMEHSTh OCHOBHBIE TIOJOXEHHUS, 3aKOHbl M METOJbl KJIACCHUECKOW W
COBPEMEHHOM (PU3MKHM M COOTBETCTBYIOUIMH (DPU3MKO-MaTeMaTHYECKHH ammapaT JUIsl peleHHs
TEOPETUYECKUX, IPUKIIAJHBIX U MPAKTUYECKUX 3a]ja4, BOZHUKAIOUIUX B X0/1€ MPO(ECCHOHANBHOM
JeATEIbHOCTH.

2 MecTo TUCUMILIMHBI (MOIYJIs]) B CTPYKTYpe 00pa30oBaTe/ibHOI MPOrpaMMbl

Juctumumaa ®usnuka BXOAUT B 0a30BYI0 4YacTh y4eOHOro ItaHa oOpa30BaTENbHOM
POrPaMMBI.

Jis  w3ydeHus  JAUCHUIUIMHBI  HEOOXOAMMBI  3HaHWS  (YMEHHUS,  BIaJICHUs),
c(hOpMUPOBAHHBIE B PE3yIbTaTe U3YUCHUS TUCIUIUINH/ TPAKTHK:

O®usnka, Marematnka, Xumus wu  HMadopmatuka B  0o0BeMe  CpemHEl
0011e00pa30BaTEILHOM HTKOJIBI

3Hanus (YMEHUS, BIaJICHUs), TOTYYCHHBIC TIPH MU3yYEeHUU JAHHOW JUCIMILTUHBI OyIyT
HEOOXOIUMBI [T U3YUESHHUSI TUCIUIUINH/TIPAKTUK:

Marematuka

HauepraTenbHas reoMeTpusi, UHKEHEpHask U KOMITbIOTEpHAas Tpadrka

Xumus

bezonacHOCTh BeICHUSI TOPHBIX paboOT

Mexanuka

TeopeTnyeckas MexaHHUKa

@®u3uka rOpHBIX IIOPOL

I'eomexannka

be3zomnacHoCTh KU3HENEATENbHOCTH

Mertposorus, CTaHIapTU3ALM U CepTHUPHUKAINS B TOPHOM JIeie

[IpuknagHas MmexaHuka

ConpoTuBieHHE MaTEPUATIOB

CrpoutenbHas re0TeXHOIOT U

3 Komnerenuuu odyyarouierocsi, opmupyembie B pe3yJbTaTe 0CBOEHMSI

AUCHHUILINHBI (MOYJIs1) M INIAHMPYeMble pe3yabTaThl 00y4eHHUsI

B pesynbrate OcBOCHHMS AMCHUIUIMHBI (Moayis) «®Pu3nka» oOydaroUIMiics J0JKEeH
o0najarh CIeayOUMMHA KOMIETEHIUSMHU:

CTpyKTypHBII [Tnanupyembie pe3yIbTaThl 00yUCHUS
JJIEMEHT
KOMIIETEHIINH
OK-1 CIOCOOHOCTBIO K a0CTPaKTHOMY MBIIIJICHUIO, aHATIU3Y, CHHTE3Y
3HaTh OCHOBHBI€ 3aKOHBI ()U3UKHU B 00J1aCTH MEXaHUKH, CTATUCTUYECKON (DUBUKH U

TEPMOJAMHAMUKH, SJIEKTPUUECTBA U MAarHETU3Ma, BOJTHOBOU U KBAHTOBOM
OIITHUKH, aTOMHOM U siiepHON (PU3UKH U (PU3UKHU TBEPJOTO Teja, IPaHULIbI
MPUMEHUMOCTH 3THX 3aKOHOB M (PU3MUYECKYIO CYITHOCTD SBJICHUNA U
IIPOLIECCOB, MPOUCXOIAIIUX B IPUPOJE.

YMers IPUMEHSATH (PU3MUECKUE 3aKOHBI U (PU3UKO-MATEMAaTHUECKUI anmapar Jjs
peLeHMsI HE TOJIBKO TUIIOBBIX, HO M 00J1e€ CII0KHBIX HECTaHJAPTHBIX 3a/1a4 B
paMkax (PU3UKU U CMEXHBIX JUCHUTUINH




Bnanets

NPaKTHYECKIMHU HaBBIKAMH MCIOJIB30BaHMS SJIEMEHTOB (pU3MIECKOro
HKCIEPUMEHTA U peIeHus (pU3nuecKux 3afad Ha APYruxX AUCUUIUINHAX;
HaBBIKAMH ¥ METOAMKAMHU 0000IIEH!S Pe3y/IbTaTOB PELICHNUS 3a/1ad,
HKCIEPUMEHTAIBHOM IEATETLHOCTH;

METOJIaMH AKCIIEPUMEHTAIBHOTO HCCIEA0BaHN B (pH3HKe (MITaHUPOBAHUE,
MOCTAHOBKA U 00pabOTKa 3KCIIEPUMEHTA);

HaBBIKAMH MEINCIMIUTMHAPHOTO TPUMEHEHUS 3aKOHOB (DH3HKH.

OIIK-4

TOTOBHOCTBIO € €CTCCTBCHHOHAYYHBIX HOSI/IHI/Iﬁ OLICHUBATH CTPOCHUC, XHUMHYSCKHI

U MUHEPAJIbHBII COCTaB 3eMHOW KOPbI, MOP(HOJIOTHUECKUE OCOOCHHOCTH U T€HETUYECKHUE THITBI
MECTOPOKACHUHN TBEPABIX MOJE3HBIX UCKONAEMBIX IPU PELICHHUH 33]a4 10 PallMOHAJIBHOMY U
KOMIUIEKCHOMY OCBOEHHIO T€0PECYPCHOT0 IIOTEHIMAIA HEAP

3HaTh

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

VYmeTb

WCTIOJIb30BATh CIIOKHBIC (PU3NICCKHE MOICITH TSl OTIMCAHUS 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;

METOAAaMH MPOBEICHHS GU3NICCKUX U3MEPEHUH, pacueTa BeJIMINH, aHATN3a
MOJIYUYCHHBIX JAHHBIX U HABBIKAMU INIAHUPOBAHUA UCCIICAOBATCIILCKOI'O
nporiecca.




4. CTpyKTYypa, 00bEM U coepkaHue TUCHUIIIHHBI (MOLYJIs1)
OO6mmas TpyI0eMKOCTh TUCHUIUIAHBI cocTaBisieT 10 3adueTHpIx eauHull 360 akaa. 4acoB, B TOM

qHuCJIC:

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

— BHeayauTOpHas — 3,9 akaj. 4acoB

— camocTosTenbHas pabora — 321,5 akaj. 4yacos;
— MOJTrOTOBKA K AK3aMeHy — 12,6 akaa. yaca
— MOATOTOBKA K 3a4éty — 12,6 akan. yaca
dopma aTTecTaluu - 3a4eT, IK3aMeH

AynuropHast

=
< S
=
KOHTaKTHasi paborta 3= dopma Tekymiero
( ) 5 X Bun KOHTPOJISL
B aKaJ]. yacax
Pasznen/ Tema 2 S . P Kox
> & © | caMOCTOSITENIBHOM | yCIIeBaeMOCTH H
JHCIATUTIHBL 7 £ s . | xomnerenmmun
g £ paboThI MIPOMEXYTOUHOM
Tex nmab. | mpakr. 9 aTTecTaluu
" | 3an. 3aH. [ O &
1. Mexanuka
BBITIOJTHEHUE
HPaKTHYECKUX
pabor (peuienue
3azad,
MMCbMEHHBIX HpOBepKa
Il Kunevarixa a0oT); I/IHIII/III;I/IZ[ SJH,HLIX
MOCTYIATEBHOTO u 0,5 02 | 10 pavot); yat OK-1, OIIK-4
KOHTPOJIbHAS 3aJaHuH;
BPALIATEIbHOTO JIBHKCHHS
paborta; KOHCYJIBTAI[N
CaMOCTOSITEIILHOE
n3y4yeHue yueOHon
1 HAyYHOH
JIMTEPaTypBbl
1 MOJTOTOBKA K
CEMHHAPCKOMY,
1abopaTopHOMY
3aHATHIO;
BBITIOJTHEHUE nabopaTopHEIe
MIPAaKTHIECKUX paboTsr;
aboT (pemenue CEMHHapCKHe
1.2 Husavuica P 3:&[)3‘1 SaHHTI;Iﬂ'
MOCTYNaTEeIBHOIO u 0,2 2 0,2 10 ’ ’ OK-1, OIIK-4
MMCbMEHHBIX HpOBepKa
BPAIIATENEHOTO JBHKEHHUS
pabor); HMHIUBUIYaJbHBIX
KOHTPOJIbHAS 3aJaHuH;
paborta; KOHCYJIBTAI[N
CaMOCTOSITEIILHOE
Hu3ydeHune yaeOHoit
1 HAyYHOH
JIMTEPaTypBbI




1.3 3akoHBl COXpaHEHHA B
MEXaHHUKe

0,2

0,2

10

BBITIOJTHEHUE
HPaKTHYECKUX
pabor (peuienue
3azad,
MMCbMEHHBIX
pabor);
KOHTPOJIbHAS
paborta;
CaMOCTOSITEIILHOE
n3y4yeHue yueOHon
1 HAyYHOH
JIMTEPaTypBbl

IpoBepKa
VHIUBUTY aJbHBIX
3a7aHMI;
KOHCYJIbTalluU

OK-1, OIIK-4

1.4 Mexannueckue KoyiebaHus
¥ BOJIHBI

0,5

0,2

10

BBINOJIHEHNE
HPaKTHYECKUX
pabor (peuienue
3azad,
ITICHMEHHBIX
pabor);
KOHTPOJIbHAS
paborta;
CaMOCTOSITENIbHOE
n3y4yeHue yueOHon
1 HAyYHOH
JIMTEPaTypBI

poBepKa
VHIUBUTY aJTbHBIX
3aaHMI;
KOHCYJIbTalluu

OK-1, OIIK-4

1.5 PenaTuBHCTCKAas MEXaHHUKA

0,6

10

BBITIOJIHEHHUE
MPaKTUYECKUX
pabor (peuienue
3amad,
MTICHMEHHBIX
pabor);
KOHTPOJIbHAS
pabora;
CaMOCTOSITENILHOE
n3y4yeHue yueOHon
1 HAyYHOH
JIATEPaTyphl

MpoBepKa
VHIUBUTY aJTbHBIX
3aaHMI;
KOHCYJIbTallu!

OK-1, OIIK-4

HWroro no pasneny

0,8

50

2.  MonekynsapHas
TEPMOANHAMUKA

¢busuka

2.1 Crarucruueckas ¢usuxa u
MOJICKYJIIpHO-KMHETHYECKas
Teopust

0,5

25

BBIIIOJIHEHHE
MPaKTHYECKHUX
pabot (penreHue
3aj1ad,
MIMCbMEHHBIX
pabor);
KOHTPOJIbHAS
pabora;
CaMOCTOSITEIILHOE
H3ydeHune yaeOHoit
U Hay4yHOU
JIMTEPaTypBbI

IpoBepKa
HMHUBHUIYaJbHBIX
3aJaHul;
KOHCYJIbTallu!

OK-1, OIIK-4




2.2 TepMoiuHaAMHKa

0,5

2/21

0,2

25

3aHATUIO,
BBITIOJIHCHHUEC

3azad,
MMCbMEHHBIX
pabor);
KOHTPOJIbHAS
paborta;

U Hay4yHOH
JIUTEPATypPhI

HOJrOTOBKA K
CEMHHAPCKOMY,
n1abopaTopHOMY

MPaKTHYECKHUX
pabot (penreHue

CaMOCTOSITEIILHOE
n3ydeHune yaeOHoit

paboTsr;
3aHSITHS,

HMHUBUYaJIb
3aJaHul;

nabopaTopHEIe
CEeMHHApPCKHE

HpOBepKa

KOHCYJIbTallu:

OK-1, OIIK-4

HBIX

HWroro no pasneny

1 2/21

0,2

50

3. DIeKTpUYECTBO U MarHETU3M

3.1 DnekTpocTaTudecKkoe moe

0,5

0,1

10

BBINOJIHEHNE
MPaKTHYECKHUX
pabot (penreHue
3aj1ad,
MHCHMEHHBIX
pabor);
KOHTPOJIbHAS
pabora;
CaMOCTOSITENIbHOE
n3ydeHune yaeOHoit
U Hay4yHOH
JIMTEPaTypBbI

IIpoOBEpKa

3aJaHul;

HWHAUBUAYAJIBHBIX

KOHCYJIbTallUn

OK-1, OIIK-4

3.2 DneKTpocTaTU4ecKoe MOoJe

B BEILIECTBE

0,5

10

CaMOCTOSITEIIBHOE
Hu3ydeHune yaeOHoit
1 HAyYHOH
JIMTEPaTypBbI

KOHCYJIbTallu:

OK-1, OIIK-4

33 ITocTostHEBII
9JIEKTPUYECKHIA TOK

0,5

/11

0,1

10

TIOJITOTOBKA K
CEeMHHAPCKOMY,
11a00paTopHOMY
3aHATHIO;
BBINOJIHEHNE
HPaKTHYECKUX
pabor (peuienue
3ajad,
ITICHMEHHBIX
pabor);
KOHTPOJIbHAS
pabora;
CaMOCTOSITENIbHOE
n3y4yeHue yueOHon
1 HAyYHOH
JITEpaTyphl

nabopaTopHbIe
paboTsr;
CEMMHAPCKHE
3aHATHUS,
IIpoBepKa

WHAUBUAYaJIbHBIX

3aJJaHHH;
KOHCYJIbTallu!

OK-1, OIIK-4

3.4 MarautHoe 1ojie B
BaKyyMe U B BELIECTBE

0,5

10

CaMOCTOSITEIILHOE
n3y4yeHue yueOHou
1 HAyYHOH
JIUTEPATYPhI

KOHCYJIbTallu:

OK-1, OIIK-4




BBITIOJIHCHHUEC

MPaKTUYECKUX
pabor (peuienue
3ajad,
MTHUChMEHHBIX MpoBepKa
35 OneKTpoMarHuTHas 0.5 0.1 15 pabor); MHIWBHIya/lbHBIX OK-1, OTTK-4
HHTYKIHS KOHTPOJIbHAS 3aJaHuH;
paborta; KOHCYJIBTAI[N
CaMOCTOSITEIILHOE
n3y4yeHue yueOHon
1 HAyYHOH
JIUTEPATyPhI
CaMOCTOSITENILHOE
3.6 BHCKTpI/I‘{?CKI/Ie KoJeGaHus 0.5 oo |HBYdeHHe y‘Ie?HOI/I KOHCYTHTAIH OK-1, OTTK-4
M TIepEeMEHHBIN TOK U Hay49HOI
JITEPaTyphl
HUroro no pazaeny 3 /11 0,3 75
4. BonHoBas ¥ KBaHTOBas ONTHKA
CaMOCTOSITEIILHOE
SOl CEMHHapCKHe
4.1 DneKTpOMarHUTHbIE BOJHBI 0,5 16,5 HBYHCHHE YHCH 3aHATHS; OK-1, OIIK-4
11 HayHHOH! KOHCYJbTAI[HN
JIUTEPATyPhI
BBITIOJIHEHUE
MPaKTUYECKUX
pabor (peuienue
3ajad,
ITICHMEHHBIX TIpoBepKa
4.2 UntepdepeHnns: cBETOBBIX 0.5 0.1 20 pabor); HHIMBH Ly aJIbHBIX OK-1, OTTK-4
BOJIH KOHTPOJIbHAS 3aJaHuH;
pabora; KOHCYJIbTallul
CaMOCTOSITENILHOE
n3y4yeHue yueOHon
1 HAyYHOH
JIATEpaTyphl
1 TIOJITOTOBKA K
CEeMHHAPCKOMY,
1abopaTopHOMY
3aHATHIO;
BBITIOJTHEHHUE nabopaTopHbIe
MPaKTHYECKUX paboTsr;
pabor (peuienue CeMUHapCKHe
4.3 Jludpakuus  CBETOBBIX 05 | 111 0.1 20 3amay, 3aHATHS; OK-1, OTTK-4
BOJIH MTICHMEHHBIX IIpoBepKa
pabor); HHIUBUYaIbHBIX
KOHTPOJIbHAS 3aJaHuH;
paborta; KOHCYJIBTAI[N
CaMOCTOSITENILHOE
n3y4yeHue yueOHon
1 HAyYHOH
JIUTEPATyPhI
CaMOCTOSITEIILHOE IIpoBepKa
4.4 KBaHTOBast ONITHKA 0,5 1 20 | MeyHeHHe yqev6 Hou HHHHBHHyaJELHHX OK-1, OIIK-4
U Hay4HOH 3a1aHui;
JIUTEPATypPhI KOHCYJbTAI[UN
HWroro no pasneny 2 /11 1,2 76,5

5. KBaHroBas, aToMHas W siiepHas
¢dusuka




KOHTPOJIbHas

pabora; IpoBepKa
5.1 KBanToBass MexaHuKa 0,5 0,5 20 CaMOCTOﬂTeHLHoev HHHHBHHyaJELHHX OK-1, OIIK-4
n3y4yeHue yueOHon 3aJaHuil;
U Hay4HOH KOHCYJbTAI[UN
JIUTEPATyPhI
BBITIOJIHEHUE
MPaKTUYECKUX
pabor (peuienue
3ajad,
ITICHMEHHBIX TIpoBepKa
5.2 dusnka atoma 05 | 1| o5 | 10 pador); HHAMBHAYAIBHRIX | Gy 1| OITK-4
KOHTPOJIbHAS 3aaHuH;
pabora; KOHCYJIbTallul
CaMOCTOSITENILHOE
n3y4yeHue yueOHon
1 HAyYHOH
JITEPaTyphl
1
TIOJITOTOBKA K
CEeMHHAPCKOMY,
11abopaTopHOMY
3aHATHIO;
BBITIOJTHEHHUE nabopaTopHbIe
MPaKTHYECKUX paboTsr;
pabor (peuienue CEeMUHapCKHe
5.3 Slnepnas usnka 05 | 1| 05 | 20 M ST OK-1, OIIK-4
MTICHMEHHBIX IIpoBepKa
pabor); HHIUBUYadbHBIX
KOHTPOJIbHAS 3aJaHuH;
pabora; KOHCYJIbTallu!
CaMOCTOSITENILHOE
n3y4yeHue yueOHou
1 HAyYHOH
JIATEPaTyphl
CaMOCTOSITEIILHOE IIpoBepKa
5.4 @usuka dIEMEHTapHBIX 9
4acTul| u COBpPEMEHHAs 0,5 20 [MYHeHne yqev6 Hou HHHHBHHyaJEI?HHX OK-1, OIIK-4
¢u3nyeckas KapTHHA MHpPa 11 HayHOH SAMAHHHT,
JIUTEPATyPhI KOHCYJbTAI[HN
HWroro no pasneny 2/21 1,5 70
Hroro 3a cemectp 10 8/61 4 321,5 9K3aMEH,3a4ET
HToro mo AUCHHUILINHE 10 8/61 4 321,5 3auer, sk3ameH  |OK-1,0ITK-4




5 Obpa3oBaTesibHbIE TEXHOJIOTHH

[Ipu peanu3anuu pa3IUYHBIX BHUAOB y4ueOHOW paboTel Hamboiee 3dQeKTUBHBIC
pe3yabTaThl OCBOCHHUS JTUCHMIUIMHBI «DU3HMKa» Jal0T TpaJWLMOHHBIE 00pa30BaTElIbHBIC
TEXHOJIOTHH, UHTEPAaKTUBHbBIE TEXHOJIOTHUH, MH(}OPMallMOHHO-KOMMYHUKAIIUOHHBIE
o0pa3oBaTeNbHbIE TEXHOJIOTHH.

1. TpanuunoHHble 00pa3oBaTENbHbIE TEXHOJOTUU OPUEHTHPYIOTCS Ha OPraHU3aluio
00pa30BaTeNbHOTO  MpoIecca, MPEANONATAONIYI0 MPSIMYI0  TPaHCIALMIO 3HAaHUM  OT
npenoAaBaTenss K CTyJIeHTY (MPEeuMyIIECTBEHHO Ha OCHOBE OOBSICHUTEIbHO-UILTIOCTPATUBHBIX
METO0B 00ydeHus). YueOHasi qesITeIbHOCTh CTYACHTAa HOCUT B TAKUX YCJIOBHSIX, KaK IPaBUIIO,
pETPOAYKTUBHBIN XapakTep.

®opMbl YUeOHBIX 3aHATHH C UCTIOIB30BAHUEM TPAJUIIMOHHBIX TEXHOJIOTHIA:

WudopmannonHass  Jnekuusi—  TOCIEIOBaTENbHOE  M3JIOXKEHHE  Marepuaia B
JUCHUTUTMHAPHOM JIOTHKE, OCYIIECTBISIEMOE NPEUMYIIECTBEHHO BepOaJbHBIMU CPEICTBAMU
(MOHOJIOT TIpemno1aBaTes).

Cemunap — Oecenia mpemnogaBates U CTyICHTOB, 00CYKJCHHE 3apaHee MOATOTOBICHHBIX
COOOILIEHNH MO KaXIOMY BOMPOCY IUIAHA 3aHATHS C €OUHBIM JUIS BCEX IEepeyHeM
pEKOMEHAye-MOil 00s3aTeIbHOM U JOTIOTHUTEIBHOM JTUTEPaTypPHL.

[IpakTueckoe 3aHsTHE, MOCBSIIEHHOE OCBOEHUIO KOHKPETHBIX YMEHUU U HaBBIKOB IO
IPEJI0KEHHOMY aJITOPUTMY.

Jlaboparopnast pabota — opranuzanus y4eOHOH paOOThI C peaTbHBIMH MaTePUATLHBIMU U
UH(POPMALIMOHHBIMH OOBEKTaMM, HKCIEpUMEHTalbHAs pPadoTa C aHAJIOTOBBIMH MOJEIISIMHU
pe-albHBIX 0OBEKTOB.

3. lHTepakTHBHBIE TEXHOJIOTUH — OpraHu3anus o0pa30BaTENLHOrO Mpolecca, KOTopas
IpeJnoiaraeT akTUBHOE U HEJTMHEHHOE B3aUMO/IeHCTBUE BCEX YUaCTHUKOB, IOCTHKEHUE HA 3TOM
OCHOBE JIMYHOCTHO 3HAUMMOro JUIsi HHX oOpa3oBaresbHOro pesyinbraTa. Hapsny co
CHEIUAM3UPOBAaHHBIMA ~ TEXHOJOTHSIMH  TaKOro  pojaa MPUHIUN  HUHTEPAKTUBHOCTH
NPOCIE)KUBACTCSI B OOJBIIMHCTBE  COBPEMEHHBIX  00pa30BaTENbHBIX  TEXHOJIOTHUH.
HHTepakTHUBHOCTH MOJPa3yMeBaeT CyOBbEKT-CYObEKTHBIC OTHOILIEHHS B X0JIe 00pa30BaTeIbLHOIO
mpolecca H, Kak ciencTue, (GopMUpoBaHHE caMOpa3BUBAOLIEiiCs HHPOPMAITMOHHO-PECYPCHOM
CpEJBl.

®opmbl yuyeOHBIX 3aHATHI C UCHOJIB30BAHUEM CIIELMATU3UPOBAHHBIX WHTEPAKTUBHBIX
TEXHOJIOTHIA:

Jlexuusa «oOpaTHOM CBSA3M» — JIEKIUSA—TIPOBOKAIMs (M3JI0KEHUE MaTepHalia ¢ 3apaHee
3a-TUIaHUPOBAHHBIMH OIIMOKaMH), IEKIUs-0ece1a, JTeKIHUs-TUCKYCCHSL.

CeMuHap-IuCKycCcHsl — KOJUIEKTHBHOE OOCYXJAEHHE KaKoro-iuOo CIOPHOro BOIpOCa,
npoOjeMbl, BBIABICHHE MHEHUH B Tpynmne (MEXIpyHImoBOM AManor, JIUCKycCUsl Kak
CIIOP-JTUAJIOT).

4.  HupopmManlMOHHO-KOMMYHHMKALIMOHHbIE  00pa3oBaTelbHbIE  TEXHOJIOTUH  —
opranusaius o0pa3zoBaTebHOTO MpOIecca, OCHOBaHHAsI HA MPUMEHEHUH CHEeIMAIN3UPOBAaHHBIX
IPO-TPaMMHBIX CpeJl K TEXHUYECKUX CPEICTB pabOThI C HH(OPMAITHEH.

@®opmbl Yy4eOHBIX 3aHITHH C HMCIONb30BAaHHEM HH(POPMAIIHOHHO-KOMMYHUKALMOHHBIX
TEXHOJIOTHIA:

Jlexuus-Bu3yanuszanuss — H3JI0KEHHUE COJIEP)KAaHUS COMPOBOXKIACTCS TMpe3eHTaluei
(meMoHCTpalyel yueOHbIX MaTepHalioB, MPEICTABICHHBIX B PA3JIMYHBIX 3HAKOBBIX CUCTEMAaX, B
T.4. WUTIOCTPATUBHBIX, IpaUUeCcKuX, ayIu0- U BUJEOMATEPHAIIOB).

[IpakTuyeckoe 3aHATHE B (OpME TNPE3CHTAMU — MPEICTaBICHUE pPE3YIbTaTOB
MIPOEKTHOIN WJIM MCCIEeI0BATEIbCKON AESITEIbHOCTH C MCIOJNb30BAHUEM CHEIMAIN3UPOBAHHBIX
IIPOIPaMMHBIX CpPE.



6 YueOHO-MeTOHYEeCKOE 00ecTiedeHHe CAMOCTOATEIBLHOM padoThl 00y4YarommXxcst
[IpencraBneHo B mpusioxeHuu 1.

7 OueHoYHbIE CPeCTBA /ISl IPOBeIeHUs POMEKYTOYHOM aTTeCTAIMHU
IIpencraBieHsl B IPUIOKEHUN 2.

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

a) OcHoBHas1 IUTEpaTYypAa:

1. lemumuenko, B.M. ®usuka [DnekTponHbiii pecypc] : yueobnuk / B.U. demumuenxko,
N.B. Jlemuguenko. — 6-¢ usf., nepepad. u gon. — M.: UHOPA-M, 2016. — 581 c. — Pexum
noctyna: http://new.znanium.com/bookread2.php?book=469821 — ISBN:978-5-16-010079-1.

2. KysnenoB, C.M. ®usuka: Mexanuka. MexaHWU4eckne KoieOaHUS ¥ BOJIHBIL
Monekynsapuas ¢usuka. Tepmoaunamuka [DnekTpoHHBIN pecype] : Ydebnoe mocodue / C.H.
Ky3nenos. - 4-e uzn., ucnp. u gon. - M.: Byzosckuit yueonuk: HUL] UH®PA-M, 2014. - 248 c. —
Pexum JOCTYyTIA: http://new.znanium.com/bookread2.php?book=412940 - ISBN
978-5-16-101026-6

3. Ky3nenos, C.1. ®usnka: OCHOBBI 2JIEKTPOJUHAMUKH. DJIEKTPOMArHUTHBIE KOJIeOaHMsI
U BOJIHBI [ DnekTpoHHbIH pecype] : Yuebnoe nmocodue / C.U. Ky3nenos. - 4-e uzn., ucnp. u J01I. -
M.: ByzoBckuit yueObnuk: HUI[ HHDPA-M, 2015. - 231 c¢. — Pexum pgocryna:
http://new.znanium.com/bookread2.php?book=424601 — ISBN 978-5-16-101657-2

4. KysnenoB, C.M. ®uszuka. BomHoBas ontuka. KBaHTOBas mnpupona H3JIy4EHUs.
DneMeHThl aTOMHOU U sifiepHO Qu3uku [DnekTponnsiit pecypc] : Yueb. noc. / C.U. Ky3nenos,
AM. Jlunep - 3-e u3x., nepepab. u gom. - M.: By3zos. yue6.: HUL] UHOPA-M, 2015 - 212 c. —
Pexum JOCTYyTIA: http://new.znanium.com/bookread2.php?book=438135 - ISBN
978-5-16-100426-5

0) JlonmoiHUTEIbHAS JIUTEpaATypAa:

1. Uponos, N.E. 3anaun o o6meii pusuke [ Tekcr] : yued. mocobue / U.E. Upomos. — 12-¢
u3 ., crep. — CII6.: Jlans, 2007. — 416 c.: wn. — (YueOuuku 11 By30B. CriennaibHast TUTEpaTypa).
—ISBN 978-5-8114-0319-6.

2. Yepros, A.I'. 3amaunuk mo ¢usuke [Tekct] : ydued. mocodbue / A.I'. Ueptor, A.A.
BopoOreB. — 8-¢ m3a., mepepabd. u gom. — M. : ®@usmarmut, 2008. — 640 c.: w1 — ISBN
9875-94052-145-2.

3. ®usnKa TBEPAOTO Tela, aToMa U aTOMHOTO sapa [DIeKTpOoHHBIN pecypc] : yuebHoe
nocobue [s By30B] / C.A. byrakoB [u ap.] ; MarHUTOrOpCcKuii roc. TEXHUYECKU# yH-T uM. [, U.
Hocoga. - Marnutoropck : MI'TY um. I'. . Hocosa, 2019. - 3arn. ¢ tutyn. skpana. - URL:
https://magtu.informsystema.ru/uploader/fileUpload ?name=3818.pdf&show=dcatalogues/1/1530
254/3818.pdf&view=true

B) MeToanueckue yKazaHus:

1. Mexanuka. MounekynsipHas (¢uU3MKa ¥ TEpPMOAMHAMHKA [DJIEKTPOHHBIA pecypc] :
nabopatopubiii ipaktukyM / E.H. Acranos, 3.H. botuesa, JI.C. Jlomxenkosa u np. ; MI'TY. -
MarauToropck: MI'TY, 2016. - 3arm. c TUTYJL. JKpaHa. - URL:
https://magtu.informsystema.ru/uploader/fileUpload 7name=2420.pdf&show=dcatalogues/1/1130
121/2420.pdf&view=true

2. Beuepkun, M.B. DnekTpocTaTMKa M MOCTOSIHHBIM TOK [DJEKTPOHHBIM pecypc] :
npaktukyM / M.B. Beuepkun, O.B. Kpusko, E.B. Maxkapuesa ; MI'TY, UH-T 3HepreTuku u
aBromatuku, Kad. dusuku. - Marauroropck : MI'TY, 2012. - 3arn. ¢ tutyn. skpana. - URL:
https://magtu.informsystema.ru/uploader/fileUpload ?name=1544.pdf&show=dcatalogues/1/1124
701/1544 . pdf&view=true

3. Casuenko, lO.U. IlepemenHblii TOK [DNEKTpOHHBIA pecypc] : mabopaTOpHBII



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

Haumenosanue [10 Ne norosopa Cpoxk nelicTBUS TULIEH3UU
MS Windows 7

Professional(mms  |1-1227-18 ot 08.10.2018 11.10.2021
KJIACCOB)

7Zip cB000THO pacnipocTpansemoe [10 0ECCPOYHO

Adobe Flash

Professional CS 5 [K-113-11 ot 11.04.2011 0eccpovHO
Academic Edition

IIpodeccnonanbHbie 6a3bl JAHHBIX 1 HHPOPMALMOHHBbIE CIIPABOYHbIE CHCTEMbI

Hassanue kypca CcrlIKa
Hanuonanpnas UH(QOPMALMOHHO-aHAIUTHYECKAs URL:
cucreMa — Poccuiickuii MHIEKC HAy4HOTO LIMTUPOBAHUS i

https://elibrary.ru/project_risc.asp

(PHHII)

[TouckoBas cucrema Akagemust Google (Google Scholar)|[URL: https://scholar.google.ru/

Nudopmanmonnas cucrema - EquHoe okHO gocTyna K

URL: http://window.edu.ru/
MHGOPMAIIMOHHEBIM pecypcaMm

9 MaTepuajibHO-TEXHUYECKO€E o0ecnevyeHne TUCHUIJINHBI (MOIYJIs1)

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


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

Y4eOHbIE ayIUTOPUU IS TPOBENEHUS 3aHATUH JeKUMOHHOro THma. OCHaIeHue:
MynbsTUMeIHNIHBIE CPEACTBA XPAHEHHUS, TIepejaud U IPeICTaBIeHUs HH(OPMaLIUH.

VYuebHasg aynuTopHs AJs MpOBeIeHHs JIabopaTopHBIX paboT: Jlaboparopusi MexaHUKH,
MOJICKYJIApHON ¢u3uku u  TepmoauHamuku. OcHamienue: JlabopaTopHble YCTaHOBKH,
U3MEpUTENbHBIE TPUOOPHI 71 TPOBECHUS JTa00PATOPHBIX paboT:

1. bannmucrTrueckne MasiTHUKH.

2. Mastauk O6epoOexa.

3. ®u3n4ecKuil MasTHHUK.

4. Ilocka ["'anpTOHA.

5. JIaGopaTopHasi ycTaHOBKa JJIl UCCIEIOBaHUS paclpe-AesieHus TEPMOAIEKTPOHOB 10
MOJZYJIIO UX CKOPOCTH.

6. JlaGopatopHasi ycTaHOBKa JUIsl ONpEAENICHUs IoKaszaTelied aamabaTbl Y METOJIOM
Knemana u /lezopma.

7. JJabopaTopHasi ycTaHOBKaA JUIsl IPOBEPKH 3aKOHA BO3PACTAaHUSI SHTPONHHU B MpOIECcCe
auddy3un ra30B Ha MOJIENIN NIEPEMEIINBAHUS [IAPOB.

8.JIabopaTopHasi ycTaHOBKa Ui MPOBEPKU 3aKOHOB BO3pAaCTaHUs SHTPOMUH B Mpoliecce
TEII000MEHA.

9.YcranoBka nabopaTopHas [ M3y4eHHUS 3aBUCHMOCTH CKOPOCTHM 3BYyKa OT
temneparypbl «MP-C3-M»

10. VYcranoBka maGopaTopHas I HCCIAEAOBAHUS TEIUIOEMKOCTH TBEPAOTO Teja
«MO-TET-M».

11. YcranoBka nabopaTopHas i ONPEACIICHUs] YHUBEPCAITBHOM Ta30BOM MOCTOSHHON
«MOD-OT'TI-M».

12.Ctena nabopaTOpHBIN Ta30BbIE MPOIECCHI.

13. MepuTenbHbIil HHCTPYMEHT.

VYyebnas ayautopusi JuUIsi  TpoBedeHHS JjabopaTopHbIX pabot: JlaGoparopus
anektpudectBa u ontuku. OcHamenue: JlaboparopHble YCTaHOBKU, U3MEPUTENBHBIE MTPHOOPHI
TSI IPOBEJICHUS JTA0OPATOPHBIX padoT:

1.JlaGopaTopHast yCTaHOBKa JIJIsl UCCIICIOBAHMSI DJIEKTPOCTATUIECKOTO MOJISI C TIOMOIIIBIO
OJIMHAPHOIO 30HA.

2. YcraHoBKa AJi IIYHTUPOBAHUS MUJUIMAMIIEPMETPA.

3. YcraHoBka 1abopaTopHasi ISl ONpeesIeHUs MHAYKTUBHOCTH COJIEHOM 1A U MAarHUTHOM
MPOHUIIAEMOCTH.

4. YcranoBka jabopaTopHas IS W3YYCHHUS PE30HAHCA HAIPSIKEHUW W OMpeeeHUs
WHIYKTUBHOCTHU

5. JlabopatopHast ycTaHOBKa Il U3y4EHHS JJIMHBI CBETOBOM BOJIHBI M XapaKTEPUCTUK
TU(PPAKIMOHHOM PEIIETKH.

6. JlabopaTtopHasi ycTaHOBKa JJisi ONpENEleHHs] paauyca KPUBU3HBI JMH3BI M JUJIMHBI
CBETOBOM BOJIHBI C MOMOIIIBIO Kosel HproToHa.

7. JlaGopaTopHasi ycTaHOBKa Ji OMpeJesieHUuss KOHIEHTpPAllMu pacTBOPOB caxapa U
IIOCTOSIHHOW BpaICHUS.

8. IcTOYHMKY MATaHUS IOCTOSTHHOTO TOKA.

9. Marasun emkocteit Time Electronics 1071.

10. Mara3zun emxoctu P-513.

11. Marasun unnyktuBHocteld Time Electronics 1053.

12. Marasunsl conpoTuBiieHuit P-33.

13. MynbsTumetpsl nudpossie MAS-838.

14. Mynstumetpsl APPA 106,203,205.

15. Ocmnorpad nByxkananbnbiii GOS-620 FG.

16. ITonapumerp CM.

17.MepuTenbHblii THCTPYMEHT.

VYuebnas aymuTopusi i TpoBeAcHHUs jgabopaTopHbIX padot: JlaGopatopusi aroma,
TRenoro Tema. sina. QcHarnresne: HaﬁODaTODHT-JG VCTAHORKU. N3AMENUTEITKhHKIE nnnﬁ(mm T



MPOBEACHUS JTAOOPATOPHBIX PabOT:
1.JIaGopatopHast yctanoBka 1iis «M3ydenus BHemHero Gotorddexrar.

2.
Punbepra.
3.
. YCcTaHOBKa JUIs ONPEIeICHUs AITUHBI TPOOera 4acTHIl B BO3AYXE.
. U3mepurens ckopoctu cueta Y UM2-2.
. Monoxpomaropst MYM-1.
. Mynstumetrpsl APPA 205, 207.
. Ocummtorpad neyxkanansueiii GOS-620 FG.
. MeputenbHbIil HHCTPYMEHT.

O 03O L

VYcraHoBka Il M3YyYCHHs CIIEKTpa aToMa BOJOpPOJa M OMpPENETCHUS TMOCTOSHHOU

YcranoBka 1abopaTtopHas I ONpeIesieHUs MOTEeHIIHaa BO30YKISHUS rasa.

VY4eOHblE ayAUTOPUM [UIS TPOBEACHUS NPAKTUYECKUX 3aHATUH, TPYNIOBBIX U
WHIVBUAYAJIBHBIX KOHCYJIbTAllMM, TEKYIIEro KOHTPOJIS W IPOMEKYTOYHOW aTTECTallUU.
Ocnaiuenune: MHTEpakTUBHAS TOCKA, MPOEKTOp. Jlocka, MylIbTUMEIUNHBIA IPOEKTOP, IKPaH.

[TomerneHust 15t caMOCTOATENLHOM paboThl oOyuatomuxcs. OcHamenune: [lepconanbabie
kommbioTepsl ¢ makeroM MS Office, ¢ BeixogoM B MHTEpHET M ¢ JOCTYNIOM B 3JEKTPOHHYIO
nH()OPMaAITMOHHO-00Pa30BATENBHYIO CPEly YHUBEPCHUTETA.

[Tomemienne i XpaHeHHs W IPOPHIAKTHYECKOTO OOCITY>KUBaHHS y4eOHOTro
obopynoBanus. OcHamenue: CTemnaxky UIsl XpaHeHUs] y4eOHO-METOIMYEeCKON TOKyMEHTAallNY,
CTeJUIAXH W Celdbl Il XpaHEHHsS Y4eOHOro OOOpYAOBaHHS, MHCTPYMEHTHI JUIS PEMOHTA
00opyIoBaHUs.



[Tpunoxenue 1

«Y4eOHO-MeToAnYeCKOe o0ecredyeHue CaMOCTOATEILHON padoThl 00yYAKOIIMXCSD»

Mo mucummmbe «®Pu3KMkay MNOPEIyCMOTPEHA BHEAYAUTOpPHAS CaMOCTOSATEIbHAs padboTa
00yJaromuxcs.

BHeaymuTopHas camocTosTelbHAs paboTa OO0yYaloIMXcs BKIIOYAaeT B cels: MpopaboOTKy
JIEKIIMOHHOTO MaTepuaia, M3y4eHHEe JUTepaTyphl 10 COOTBETCTBYIOIEMY pa3Jlely; pelleHue
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, HAaXOJUTCS KaTyIIKa ¢ HUTKON, CBOOOIHBIN KOHEI] KOTOPOit
YKpEIUIEH, KaK MOKa3aHO Ha pucyHke. Macca karymku m = 200 1, eé
MOMEHT MHEPIH OTHOCHTENBHO cOOCTBEHHOM ocu I = 0,45 r-M2, paauyc a

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

3. Ilnardopma ¢ meckom obmieit Mmaccoid M = 2 T CTOUT Ha penbcax Ha
TOPU30HTAILHOM y4acTKe IyTH. B mecok nmomagaeT cHaps Maccoii m = 8

KI' U 3acTpeBaeT B HEM. [IpeneOperas TpeHHeM, ONpPENeInTh, C Kakon
M —>

CKOPOCTBIO 6y1[eT JABUTATHCA nnaTq)opMa, €CJIM B MOMCHT IIOIIaJaHUsA

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

oo = 30° K TOpU3OHTY.

4. Ha nByx OECKOHEUYHBIX MapaJlICNIbHBIX IIOCKOCTAX PaBHOMEPHO pacCIpelleleHbl 3apsibl C
MOBEPXHOCTHBIMU IJIOTHOCTSIMH G1 M G2.0NpenenuTh HaNpsSKEeHHOCTh JIEKTPUYECKOro MOJIs:



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

BJIOJIb JIMHUH, HEpPIEeHUKYIApHO macTunam. IIpuHaTh 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 3apsaspl KOHACHCATOPOB U Pa3HOCTh
norenimanoB Uy n Uz MeXay UX OOKJIaKaMH, €CITH KOHACHCATOPBI COSIMHEHBI: 1) mapaiesbHo,
2) mocnenoBaTeabHoO.

6. Ilo nBymM GECKOHEUYHO MJIWHHBIM IPSAMBIM MapauIeIbHBIM MpoBoJaM TeKyT Toku [1=20A u
[=30A B ogHOM HampasieHuu. 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 «Moaekynasipuas ¢usuka u TepMoaumHamuka. Onruka.
KBanToBasi, aToMHasi U siiepHast Pu3nKa»

1. IIpu HarpeBaHuu v =1 KMOJb JBYXaTOMHOTO raza €ro TEpMOJMHAMHUYECKas TemIepaTypa
yBenuuuBaerca ot Ty go To = 1,5 Ti. Halitu usmenenne AS sSHTpoOnuM, €Ciau HarpeBaHue
MPOUCXOIUT U30XOPHUUECKH.

2. OmnpenenuTh JIUHY BOJHBI CBETA, MANAONIETO HA AWU(PPAKIHOHHYIO PEUIETKY, Ha KaXKIbIN
MIUDTUMETp KoTopoit HaHeceHo n=400 1mTpuxoB. CnekTp HaOdIOnaeTcs Ha JSKpaHe,
PacIoIOKEHHOM Ha paccTOsHHUM =25 cM oT pemeTku. PaccTosiHre Ha SKpaHe MEXAYy TPETbUMH
MaKCHMYMaMHU CJI€Ba U CIIpaBa OT UEHTPATbHOr0 AX=27,4 cM.

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



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

5. ITpu xako# ckopoct V 2JIEKTPOHA ero JIMHA BOJIHBI A¢ bpoiins Oyaet paBna: 1) 650 uwm, 2) 3
nm?
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6. Onpenennurte SHEPTHUIO CBA3M AJIA A]Ipa aToMa nha,

Hepeuenb B60NPOCOB K CEMUHAPCKUM 3AHAMUAM

Cemuuap Ne 1 "KuHemaTMka M JIMHAMHMKA NOCTYNATEJBbHOIO0 M BPAaIIATEIbHOIO
ABHKeHUH "
1. Mexannueckoe aBuxeHue. Cucrema orcuéra. MaTepranbHas TOUKA.
2. OCHOBHBIE KMHEMAaTUYECKHE XapaKTEPUCTHKU: MEepeMELIeHHE, MyTh, CKOPOCTb, YCKOPEHHUE:
NIOJTHOE, HOpMaJIbHOE, TaHTeHInanbHoe. Kinaccuukanus 1BUKeHUH.
3. TlocrynarenbHoe nBuxenue. LlenTp macc. BpamarensHoe qBuxeHue.
4. OcHOBHBIE KMHEMAaTHYECKHE XAapaKTEPUCTHKU BpaIlaTEIbHOIO ABMXKEHHUS: Yrojl IOBOPOTAa,
YIJI0BOE MIEPEMEILIEHUE, YTIIOBbIE CKOPOCTh U YCKOPEHHE.
5. CBs13p MeXy JMHEHHBIMH W YIJIOBBIMM XapaKTEPUCTUKHM JBUXEHUS. PaBHOMepHOEe 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 coxpaHEeHHs UMITYJIbCA, YCIOBHS €0 BBITOJIHEHUS.
2. 3aKOH COXpaHEHUS] MOMEHTA UMITYJIbCA, YCIOBUS €0 BBIITOJIHEHUS.
3. Pabora, momHOcTh. PaboTa rpaBHUTAallMOHHON CHJIBI, KOHCEpBaTHUBHBIC CHJBL. Pabora
pesynbTupyromeid cuibl. KuHeTwueckas sHeprus, Teopema 00 H3MEHEHHH KHUHETHUYECKOM
SHEpPTUHU.
4. 3aKOH COXpaHEHHUs TOJIHOW MEXaHUYECKOW SHEPTUM, YCIIOBUS €r0 BHITIOJIHEHUS.

5. CoynapeHue JByX Tel.

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

Cemunap Ne 3 "Kose6anusi 1 BoJiHbI"
1. ®usznyeckuii 1 MaTEMaTUYECKUN 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"
BepoaTHOCTH NOSIBIICHUSI JUCKPETHON M HEMIPEPBIBHON CITYYAHBIX BEIUYHUH.
DyHKIHUS pacpeAcIICHUs BEPOSATHOCTEN. Y CIIOBUE HOPMUPOBKHU.

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

Nk W=

Cemunap Ne S "TepMmoanHaMuuecKkne MeTOAbI ONMMMCAHUS MaKpocucTem"
YpaBHEHHE COCTOSHUSA UACAIBHOTO rasa.
Pacnpenenenue sHepruu no creneHsM cBo6oabl. CpenHsis S3HEPrusi MOJICKYIIbIL.
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, aanadaTHYeCcKHid,
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'

DNEeKTpOCTaTUUECKOE MOJe. 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 CONPOTUBIICHHUI.

3akoH OMa AJ11 HeoJTHOPOAHOTO yuyacTka 1enu. Croponnue cuisl. D/1C.
[TpaBuna Kupxroda.

MomtHocts ToKa. 3akoH Jlxoyns-Jlenua.

S e e

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

1. MCTOYHUMKM MarHMTHOTO MOJs. MarHuTHOE IOJiE€ JABMIKYILErocs 3apsia M IMPOBOJHUKA C
ToKoM. 3akoH buo-CaBapa.

2. TloTok M UPKYISIIUS BEKTOpa MHIYKIMU MarHuTHoro noiis. Teopema ['aycca u Teopema o
LHUPKYJISLUH.

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



4. Cuia Amnepa.

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

7. SIBnenune caMmomHaykiuu. UHIykTUBHOCTH. COJIEHOUI.

Cemunap Ne 9 "HUurepdepenuns u nuppakuusa ceera'

ONEeKTPOMAarHUTHbHIE BOJIHBI.

KorepeHTHOCTE 1 MOHOXPOMAaTUYHOCTb CBETOBBIX BOJIH.

WuTepdepenius cBera OT IByX HCTOUHUKOB.

HNuTtepdepeHiys cBeTa OT IIOCKOMapauIeTIbHON TUTACTHHKH.

WuTepdepenius cBera OT MIIACTUHKY IlepeMeHHoH Tonmubbl. Konbiia Helorona.

[TpumeHeHne UHTEPPEPEHIIUN CBETA.

SBnenue audpaxumu. OcoOeHHOCTh NU(PaKIUK CBETOBbIX BosH. Hudpaxmus dpenens u

®paynrodepa.

8. Ilpunuun I'roiireHca-®dpenens. YHOpPOIIEHHWE BBIUMCICHMH € IIOMOLIbIO BEKTOPHOM
JarpaMMmBbl.

9. Mudpaxuus Openens Ha KPyrioM oTBepcTUH. 30HbI DpeHerns.

10. Iudpakuus @payHrodepa Ha y3KOH NPSIMOIUHEHHOW INETU. YCIOBUS MaKCUMyma U
MUHMMYMa. 3aBUCUMOCTh MHTEHCUBHOCTH CBETA OT yIJa AU(paKIum.

11. dudpakunonnas perierka. OCHOBHBIE XapaKTEPUCTUKU AU(DPAKIIMOHHON peIIeTKU. Y CJIOBUS

IJIABHBIX MAKCUMYMOB 1 MUHUMYMOB U 100aBOYHBIX MUHUMYMOB.

NV hE LD —

Cemunap Ne 10 "Iloasipuzanus csera'

1. INonspu3zanus cera. EcTecTBEHHBIN U NOJISPU30BAHHBIN CBET.

2. Ionsipu3zanus cBeTa Npu OTPAKEHUU U TIperoMiieHuU. 3akoH bprocrepa.

3. llonapuzanust 1npu  JABOMHOM  nyyenpenomyieHuH. CBoiicTBa  OOBIKHOBEHHOTO U
HEOOBIKHOBEHHOTO JTYy4CH.

4. Tlonspuzaunonusle npusmsl. [lpusma Hukomns.

5. 3akoH Mamtoca. AHanu3 NoJisipu30BaHHOTO CBETA.

6. OnTuyecky akTUBHBIE BEIlECTBA. BpallieHne m10CKOCTH MoJsipru3ality CBETa.

Cemunap Ne 11 "KBanroBasi onTuka'

1. TeroBoe u3MydyeHue abCOMOTHO yepHoro Ttena. 3akoH Credana — boabpimana. 3akoH
cMmenieHus Buna.

2. KopryckynsipHO-BOTHOBOM Jyaiu3M CBeTa. DHEPTrus U UMIylbe oroHa. J[aBieHue cBeTa.

3. ®otorddexr. 3akonsl pororddexra. Popmyna DHHIITEIHHA.

4. 3ddext Komnrona. Dopmyna Komnrona.

5. BonnoBele cBoiictBa uyactul. JlimHa BonHbL nae bpoird. IIpuHnun HeompenenreHHOCTH
['eit3enOepra.

Cemunap Ne 12 "Crpoenune aTtoma'

Mopenu atoma. [InanerapHas Moaenb aToma.

ITocrynars! bopa.

Wznyuenue aroma BoJIOpOAa U BOJAOPOAONOA00HBIX cucTeM. CrieKTpalibHbIE CEPUH.
®opmyna bansmepa.

CnekTpbl MHOTORJIEKTPOHHBIX aTOMOB. 3aKOH MO3JIH.

Nk W=



Cemunap Ne 13 "OcHOBHBbIE M0JI0KeHUSA KBAHTOBOI MeXaHUKH'"

1. KBantoBbie cocrosiHus. BonHoBas ¢yHkius u ee ¢usnyeckuid cmbicn.  [IpuHImn
cynepno3uiuu. YpasHenue llpenunrepa, KBAHTOBbIE YPAaBHEHUS ABUKCHUS.

2. HekoTopsie 3a/1aun KBaHTOBOM MexaHuKkH. YacTuiia B 0eCKOHEYHO TITyOOKOI MOTEHIINATBHON
same. KBaHTOBaHME YHEPIUU.

3. KBaHTOBBIE uHnCIa, XapakTEpU3YIOLIME IIOJIOKEHHE DJJIEKTpoHa B arome. KBaHTOBaHuE
sHepruu. KBanroBanne MomeHTa uMmitynbca. CIuH JIEKTPOHA.

4. Cxema 3HepreTHYECKUX YpoBHEH aroma Bojioposa. IlpaBuia oT6opa npu aTOMHBIX IEPEX0Aax.
5. I'paHuiibl NPUMEHUMOCTHA KBAHTOBON MEXaHUKHU.

Cemunap Ne 14 " ATomHble siipa, uX cBoiicTBa. PaguoakTuBHOCTD"

1. SIBnenue paagnoakTUBHOCTH.

2. OCHOBHOM 3aKOH paJIn0aKTUBHOTO pacnaaa. PaguoakTuBHbIE psIbL.

3. CocTaB M XapaKTEPUCTUKU aTOMHOTO sifipa. SIIepHbIE CUIIBI.

4. KanenbHas u 000I049€YHAS] MOJCIH SACP.

5. Macca u sHeprus cBs3u sapa. Y AesbHas dHeprus cBsizu. Panuyc sapa.

Cemunap Ne 15 "Snepnble peakuun'

1. SnepHbie peakuuu.

2. DHeprusl s1epHON PEaKIUHU.

3. YpaBHEHHE U SHEPreTUUYECKOE YCIIOBHUE O-pacmaja. CBs3b YHEPTUU O-YACTHUIIBI C TIEPUOJAOM
nosypacnaaa. TyHHEnbHBIN 3P dekT npu o-pacnane. CeKTp o-4acTHIL.

4. XapakTep cmekTpa y-usziayueHus. [lpouecchl B3aMMOJEHCTBHS 7Y-KBAaHTOB C BEILIECTBOM.
3aBUCHUMOCTb MHTEHCUBHOCTH Y-U3Jy4eHHMs OT TOJIIMHBI cios BemecTBa. (CpaBHEHHe
MPOHUKAIOIIEH CIOCOOHOCTH Pa3TUYHbBIX BUJIOB U3TYUECHHUS.

5. Tpu Buma PB-pacnaga. DHepreTudeckuil crektp P-dactui. ['umoresa HeHTpuHO. 3aKOHBI
coxpaHeHus npu P-pacnane. Jlentonsl. JIeNTOHHBIN 3apsi.



[Tpunoxenue 2

«OueHoYHbIe CpecTBA 1151 IPOBeIeHNs IPOMEKYTOUHOM aTTecCTAlMN»

CTpyKTypHBIN SJIEMEHT
KOMITIETEHIIUH

[Inanupyemele
o0yJeHus

pe3yNbTaThl

OneHOYHbIE CPENCTBA

OK-1 cnocod0HOCTBIO K

a0CTPaKTHOMY MBIILIEHUIO, AHAJHU3Y, CHHTE3Y

3HaTh

OCHOBHBIC 3aKOHBI (U3HUKK B
obnactu MEXaHHKH,
CTaTUCTHUYECKOW  (QHU3UKU U

TCPMOANHAMHKH, BJICKTPUUCCTBA

M MarHeTusma, BOJIHOBOM WU
KBAaHTOBOM ONTHUKH, aTOMHON H
SAepHON  (PUBHKH busuKu
TBEPJIOTO Tela, TpaHULIbI
MPUMEHUMOCTH 3THX 3aKOHOB M

(bu3NYeCKyI0 CYUIHOCTh SIBICHUIN

)51

U TPOLECCOB, MPOUCXOASIINX B
MIPUPOJE.

IlepeyeHb TeopeTHYECKHX BONPOCOB K IK3aMEHY:

1. KunemaTtuka nocrtymnareibHOro JABUWKeHUA. [loHsATHE paauyc-BEKTOpa, CKOPOCTH M YCKOPEHHUSI.
Hauaneubie ycnoBus. [lpsamas u oOpaTtHast 3a1a4i MEXaHUKU.

2. JIBWKEHHE MO OKPYKHOCTU. YTOJ MOBOPOTA, YrioBasi CKOPOCTb U YIJIOBO€ yckopeHue. CBsi3b
YIJIOBBIX U JIMHEWHBIX BEJINYUH.

3. KpuBonuneitnoe aBuxeHue. TaHreHuuanbHoe U HOpMalbHOE yckopeHue. [lonHoe yckopeHwue.
VYTros Mexay CKOPOCTBIO U YCKOPEHHUEM.

4. MWuepuuanbHble cucteMbl orcyera. lloHsTue cuiabl, mMaccbl W uMmyiabca. OCHOBHOM 3aKOH
JUHAMUKH TIOCTYNATEIbHOTO JABUKEHUS.

5. MoMmeHT uMnyabca U MOMEHT CHUJIbI OTHOCHTENIbHO TOYKH. OCHOBHOE ypaBHEHUE IUHAMUKHU
BpalaTEIIbHOTO JIBH)KCHHUS.

6. Bpaienue BOKpyr HEMOABUKHONW och. MOMEHT nHepIMH. PacueT MOMEHTOB MHEPLIMU MPOCTHIX
tein. Teopema IlTelinepa.

7. 3aKOHBI COXpaHEHUs B MEXaHUKE. 3AMKHYTasi CUCTEMA. 3aKOHbI COXPAHEHUS UMITYJIbCa U MOMEHTA
HMITYJIbCA.

8. Pabota u momHoCTh. KnHETHYECKAs! SJHEPTHSI MOCTYNATEIILHOTO U BPAIATEILHOTO JIBHKEHUSI.

9. KoncepBaruBHble cuiibl. [loTeHIIManbHAs 3HEPTUs. 3aKOH COXPAHEHUSI MOJHOW MEXaHWYECKOM
SHEPIUH.

10. JIBa cmocoba omucaHusl B3aUMOJECUCTBUS. J[BM)KEHHE YacTUIIBI B OJTHOMEPHOM CTAaIlHOHAPHOM
noJie. CBs3b MEX]y CUJIION M IOTEHIMAIBHON SHEPTUEH.




CTpyKTYpHBIH 3JIEMEHT
KOMIIETEHINH

[Inanupyemsie
o0yJeHus

pe3yiabTaThl

OneHouHble CpeCTBA

11. I'apmonnveckue KonebaHus. AMIUIUTYAA, YacToTa, HavaibHas ¢a3za. MaremaTudeckuii u
(bU3UIECKUN MAaITHUK. DHEPTHS TAPMOHUYCCKUX KOJICOaHMM.

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

13. OOGmiee moHsATHE O BOMHAX. XapaKTEPUCTUKU OETyIIed BOJIHBL. BOIHOBOE ypaBHEHHE IIOCKON
BOJIHBI.

14. Hanoxxenue ynpyrux BoyiH. CTosiuas BojHa U ee ocooeHHocTH. Konebanne HaTSHYTOU CTPYHBI.
15. Iloctynatel  OiiHmTelHa. 3ameaneHue BpeMeHU. JIOpEHIIEBO  COKpalleHHE  JJIMHBIL.
PenstuBucTckue nuBapuanTel. THTEpBaI.

16. PenaruBucrckuil ummynsc. CBA3b Macchl, SHEPTUU M HMMITYJIbCA YAaCTHUIBl. DHEPrUsl IOKOSL.
3aKOHBI COXPAHEHUS IIPH PEIATUBUCTCKUX CKOPOCTSIX.

17. Makpocucrema. MHKPOCOCTOSSHUE U MaKpOCOCTOSIHUE cHUcTeMbl. CTaTUCTHUYECKUH IOIXOA.
[ToHsiTHE BEPOATHOCTH M CPEAHEN BEIUUUHBI.

18. dynkuusa pacnpeleneHus cilydyalHOW BelWuuHBL. PacnpeneneHue MOJIEKYJd IO IPOEKLHUAM
CKOpPOCTEH.

19. Pacnpenenennie MOJEKyJl IO MOXYyJII0 cKopoctd. Haumbonee BeposiTHas, cpenHsis U
CPEIHEKBAIPATHYHAS CKOPOCTH.

20. Mogenp  umaeanpHOoro  rasa.  JlaBnenwme u TeMmmeparypa ¢ TOYKH  3PEHMUI
MOJIEKYJISIPHO-KUHETUYECKON TCOPUH. Y PABHEHHE COCTOSHUSA UACAIBHOTO rasa.

21. PacnpeneneHnne MOJIEKYI HJI€AIbHOIO I'a3a IO BBICOTE B I10JIE TsDKECTH 3emiid. bapoMeTrpuueckas
dbopmya.

22. TlonsTue creneHeil cBo6oabI MosieKyIbl. TeopeMa o paBHOpacHpeAeICHHH SHEPTHU MO CTETICHAM
CBOOO/IEI.

23. BuyTpeHHss HEprHsl Kak (QYHKIUS COCTOSHUS cucTeMbl. [lepBoe Hayano TepMoIMHAMHKH.

24. Pabota xak ¢yHKIus nporecca. M3oxopuieckuii, n300apuuecKuii 1 N30TEPMHUUCCKUI TTPOIIECCHI.
25. TlonsATHe TEmTI0eMKOCTH. TEmIOoeMKOCTh MPH H30XOPHYECKOM W HM300apHUYECKOM ITPOIIECCaXx.
[TocrosinHas agnadaThl.

26. Anuabatudeckuii mporecc. [lepBoe Havao TEpMOIWHAMUKH I aauabaTHYECKOro IMmpolecca.
VYpasuenue Ilyaccona.

27. Huxnmaeckuit mpouecc. KoadumumenT mone3Horo qeicTBrs TEIIOBOM MaliMHbL. BTopoe Havaio
tepmoguHamuku. @opmynuposku Kiaysuyca n KenpBuna.




CTpyKTYpHBIH 3JIEMEHT
KOMIIETEHINH

[Inanupyemsie
o0yJeHus

pe3yiabTaThl

OneHouHble CpeCTBA

28. IIpobGiiema HEOOPATUMOCTH TEILUIOBBIX MPOIIECCOB. DHTPONHMS CUCTEMBI U €€ CBOMCTBa. Teopema
Hepucra.

29. OCHOBHOE ypaBHEHHE TEPMOJMHAMUKU. DHTPONHMSI UACAIBHOrO ra3a. Mi3MeHeHue sHTponuu npu
U30IIpOoLeccax.

30. IMuxn Kapno. Teopema Kapno. Tepmoaunamuueckas mkana temneparyp. TpoiiHas Touka BOJbI
KaK penepHas TouKa.

31. Cratuctuyeckuii Bec MmakpococTosiHus. CyThb HeoOpatumocTd. CTaTUCTHUECKUH CMBICT
suTponuu. ®opmyna bonsimana.

32. I'paHMLIBI IPUMEHUMOCTH MOJENU HJICANBHOIO raza. YpaBHeHue Ban-nep-Baanbca. M3orepmbl
peaJIbHOTO Ta3a.

33. Cuubl B3aMMOJEICTBHS B IPpUpPOAE. DileKTpocTatndeckoe nose. 3akoH Kynona. HanpsxeHHOCTB
NEKTPOCTATHYECKOTO nouisl. [IpuHImMn cynepno3unuy.

34. Cunosble nuHU. [I0TOK BEKTOpa HAPSKEHHOCTHU AJIEKTpocTaTnyeckoro noss. Teopema ["aycca.
35. Tlorennuan. Teopema O HUPKYJISALMU BEKTOPA HAMPSHKEHHOCTH AJIEKTPOCTATUYECKOTO TOJIS.
CBs13p MEXly HAIIPSKEHHOCTBIO U TIOTEHIIUAJIOM.

36. DnexrpoeMkocTh. Konaencaropel. CoequHEHHME KOHAEHCATOPOB. ODHEPTHs  KOHJAEHcCATopa.
OHeprus MEeKTPUYECKOTO MOJIS.

37. DOnexrpuueckuii TOK. [lIOTHOCTH TOKa. YpaBHEHHE HENpEepbIBHOCTU. 3akoH Oma B
muddepeHanbHON Gopme.

38. CompotuBieHue npoBoAHUKOB. CTopoHHHE CHIIBL. 3akoH (Oma B MHTErpajabHOM hopme.

39. IIpaBuna Kupxroda aiis pacuera pa3BeTBICHHBIX Lienei. MomHocTh Toka. 3akoH J[xoymnsa-Jlenmna.
40. Enunas npupojia 3JIeKTpUYeCcKoro U marautHoro noss. [lone nBuxkyierocs 3apsana. [Tpunomn
CYTNEpIIO3UIIMM MarHUTHBIX noJiel. 3akoH buo-Casapa.

41. IloTok W IUPKYISALUMS BEKTOpAa MHAYKIIMM MarHuTHoOro noiis. Teopema ['aycca m Teopema o
LUPKYJISLUH.

42. Cuna Jlopenna. Cuiia Amnepa.

43. 3akoH snekTpomMarauTHoM uHayKuu ®apanes. [Ipasumno Jlenmna. BuxpeBoe aiekTpuyeckoe mosie.
44. SBnenue camMOMHAYKIMH. VHIYKTUBHOCTb. DHEPIUs KOHTypa ¢ TOKOM. DHEPIHsl MarHUTHOTO
TOJIS.

45. Dnextpuueckoe mnosie B BemecTtBe. Ilonsgpusanus nusnekTpuka. BekTtop aieKTpuyeckoro




CrpykrypHblii 31eMeHT | [lnanupyemseie pe3yJIbTaThl S pm—

KOMIIETEHIINH o0yJeHus
cMmeleHus. J(uanexkTpuueckas MIpOHULIAEMOCTD BELECTBA.
46. MarnutHoe mosie B BemecTBe. HamarnuueHHocTb. HampsokeHHOCTH MarHUTHOTO — TIOJISL.
MarsuTHas IpOHULIAEMOCTH BelecTBa. DeppoOMarHeTUKH.

YMmers IPUMEHATh (u3nyeckue 3aKkoHbI | [I[puMepHBIil mepeyeHb NPAKTHYECKHX 3aIaHUH

u (hU3UKO-MaTEMaTHUIECKUN
ammapar JJisl pelieHus] He TOJBKO
TUTIOBBIX, HO M 00Jee CIOXHBIX
HECTaHJAPTHBIX 3a/1a4 B paMKax
(U3UKN ¥ CMEXHBIX JUCIUTUTNH

3apanmue 1.Touka IBMXKETCS B IIOCKOCTH X0y IO 3aKOHY: x=-2ry=4/(1-¢). HallTu ypaBHenue

TpaekTopuu y = f(x) W H300pa3uTh €€ rpadUuecKu; BEKTOp CKOPOCTH V' M YCKOpPEHUs d B
3aBHCUMOCTH OT BPEMEHHU; MOMEHT BPEMEHH to, B KOTOPBIil BEKTOP YCKOPEHUSI d COCTABJISIET yrou m/4

C BEKTOPOM CKOpOCTH V' . OTBET: y=-x>-2x; V' =-27 +4(1-2¢)j, a=-8;, to=0,75c.

3amanue 2. Teno Bpamaercst BOKpYT HEMOABUKHON OCH 10 3aKOHY ¢ =2+4-t—2.¢*. Haiitu: 1) cpennee

3HAYCHUE YITIOBOI CKOPOCTH () 33 HPOMEXYTOK BpPEMEHH OT t=0 10 OCTaHOBKH; 2) YIJIOBYIO

CKOpPOCTb Tejla B MOMEHT BpeMeHu t=0,25 c; 3) HOpMaJbHOE YCKOpEHHE TOUYKM, HaxoJsllelcs Ha
paccTosHHM | M OT OCH BpallleHHs B TOT e MOMeHT BpeMenu. OTBet: 2pan/c; 3 pan/c; 9 m/c?.

3ananme 3. [llap maccoit mi=4Kr IBUKETCS CO CKOPOCThIO V=5 M/C M CTaJIKUBAETCA C IIAPOM MacCOi
m2 =6 Kr, KOTOPBII IBHKETCS €My HaBCTPEUy CO CKOPOCThIO V2=2 M/c. OmpenenuTe CKOPOCTH MapoB
nocye ynapa. Yap cuutatb abCOIIOTHO YIPYTUM, MPSAMBIM U HeHTpasibHeM. OTBeT: 3,4 Mm/c, 3,6 M/c.

3ananue 4. Ban B BuJie CIUIONIHOTO HWJIMHIApa Maccol m =10 Kr Haca)x€H Ha TOPU30HTAIBHYIO OCh.
Ha nmnuuap HaMoTaH mIHYp, K CBOOOAHOMY KOHILY KOTOPOTO IMOJBEIICHA Tups Maccoil ma=2 kr. C
KaKMM yCKOpeHHeM OyJleT OIlyCcKaThCsl THPS, €CIIM €€ MPe0CTaBUuTh camoii cebe? OTeet: 2,8 M/c?.

3apganue 5. OnpenenuTs Mepuoj, YacTOTy M HadalbHYyIO (a3y KoJeOaHWN TOUYKH, ABIKYLIEHCS 1O
YPABHEHUIO: x = A-sinw(+7) TAE ©=2,57 ¢!, 1=0,4 ¢,A=0,02 m. KakoBa CKOPOCTb TOYKH B MOMEHT

spemenn 0,8 c. Oteer: T=0,8c; v=1,25 ¢!; V=0,157 m/c.
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3apanue 6. Haitnure nis ra3000pa3HOro a3zota TeMreparypy, Ipu KOTOPOH CKOPOCTSIM MOJIEKYJ Vi =
300 M/c u v2 = 600 M/C COOTBETCTBYIOT OJIMHAKOBBIC 3HaUCHUS (QYHKIIMH pacrupeaeracHuss Makcsenia

2 2
JV). Oteer: p_ MUy =V7) 330
4k n(V, V)

3aganue 7. MeansHslii 1ByXaToMHbI ra3 06beMoM 5 11 1 nasnerueM 10 ITa u3oxopudecku Harpenu,
B pe3yJIbTaTe Yero CpeIHsAs KUHETUYeCKasl SHEPrus ero Mosiekyn yeenuuuiach ot 0,0796 5B no 0,0923
5B. Ha ckonbko mpu 3TOM H3MEHMTHCS JaBiieHUE Ta3a? B nanpHeileM ra3 HM30T€PMHYECKU
paclIMpuIIN 10 Ha4aJIbHOTO aBjieHus. OnpenenuTe o0beM rasa B KoHIe npouecca. OTBeT: yBeIuUuTCs
Ha 0,16 MlIlIa; 5,8 .

3ananme 8. Ormpenenure K03()PUIMEHT TEIIONPOBOAHOCTH A  a30Ta, eciau KO3 UIHEHT
JTUHAMUYECKON BSA3KOCTH 1| JUIsl HETO MpH TeX ke ycaoBusax paseH 10 mkIla-c. Otet: A=7,42 MmB1/m-K.

3aganue 9. 12 r a3oTa HaAXOAATCA B 3aKPHITOM cocyne oobemoM 2 i mipu Temneparype 10°C. [Toce
HarpeBaHus JaBIeHHE B cocy/e cTajuo papHo 10*Mm.pr.ct. Kakoe konuuecTBo Temna 6b1U10 coobLIIeHo
rasy npu Harpeanuu? Otser: 4,1-10° JIx.

3apanme 10. Cmemanu Bogy maccod mi=5kr npu Temreparype Ti1=280 K c Bomoii maccoit
me=8kr npu Temneparype T2 =350 K. Haiitu: 1) remneparypy 0 cmecu; 2) nsmenenue AS sHTponuy,
npoucxopsmiee mpu cmemuBaauu. Oteet: 323 K; 0,3 xJIx/K.

3aganue 11. Toueunsie 3apsaael qi=10 HK1 u q2=-20 uK1 HaxoxnaTcs B Bo3ayxe Ha paccTosHuU 10 cM
Apyr ot apyra. Onpenenuts HanpsyKEHHOCThb OISl B TOUKE A, yJaJeHHOW Ha pacCTOsIHME 6 CM OT
NepBOro U Ha § cM oT BToporo. Kak u3MeHHTCs MOTeHLMaIbHAs SHEPrUsl B3aUMOAEHCTBHS 3apsoB,
€CJIM TIEPEMECTUTH BTOPOH 3aps B 3Ty Touky? Kakyro JjIsi 3TOT0 HYKHO COBEpIIUTh padboTy? OTBeT:
37,6 xB/m; 12 MxJIx.
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3aganme 12. Tpu miockux BO3AYIIHBIX KoHJeHcaTopa ¢ eMKocTsIMH Ci=1,5Mk®D, Co=7 Mk®, C3=2
MK® coeaMHEHBI TOCIEI0BATENbHO U MPUCOECTUHEHBI K UCTOYHUKY TOKa. [Ipu 3TOM 3apsii BTOpOro
KoHJeHcaTopa paseH 14-10™ K. a) Haittu sHepruro 31oii 6arapen. 6) He oTKiII0uas HCTOUHMKA TOKA
OT OaTapeu KOHJIEHCATOPOB, Pa3BUTAIOT IJIACTHHBI TPETHETO KOHIEHCATOpa, YBEIHUNBAs PACCTOSHUE
MEXy HUMH B 2 pa3za. HaliTu u3menenue emMkoctu u 3apsiia 6arapeu. Otset: 490 Mk, 0,21 mx®, 0,4
MK

3apnanue 13. J[Ba smementa (€, = 1,2 B, r1 = 0,1 Om, & = 0,9 B, r» = 0,3 Om) coenuHeHbI
OIHOMMEHHbIMU montocaMu. ComnpoTuBieHue R coeauHUTENbHBIX TpoBOJAOB paBHO 0,2 Owm.

Onpenenuts cuily TOKa BIleNd | ¥ pa3HOCTb NOTEHLMAJIOB Ha 3aKUMaxX Ka)J10ro UCTOYHUKA. OTBET:
0,5 A; 1,15 B; 1,05 B.

3ananme 14. KpyroBoii BuTOoK paamycom R=15,0 cM pacmonoxeH OTHOCHTEIbHO OECKOHEYHO
JUIMHHOTO IpOBOJAa TakK, 4YTO €ro IUIOCKOCTh napajuleabHa Imposoay. Ilepnenaukyssp,
BOCCTAHOBJIEHHBII Ha IIPOBOJ] U3 LIEHTPA BUTKA, SIBJIAETCS HOPMAJIBIO K INIOCKOCTH BUTKA. CHila TOKa B
npoBojie [1=5A, cuna Toka B BuTke Toku D=1A. PaccrosHue ot nenTpa BuTKa A0 nposoja d=20 cm.
Onpenenyute MAarHUTHYIO HHAYKIWIO B IEHTpe BUTKa. OTBET: Bo=6,5MKT 1.

3ananme 15. [IpoBoxsmmii TIOCKUI KOHTYp, UMerommii Gopmy okpyxkHoctu paguyca r = 0,05 m
MOMEIIIEH B OJHOPOJHOE MarHUTHOE MOJIE TaK, YTO JUHUM MAarHUTHONW MHAYKIMU TOJsl HalpaBlIeHbI
MEePNEHANKYISPHO TIOCKOCTH KOHTYpa. ComnportuBieHue koHtypa R = 5 Om. MaruutHast HiHAYKIUS
MeHsetcs 1o 3akony B = kt, rine k = 0,2 Tn/c. Onpenenure: a) 3.11.C. MHAYKIIMH, BOSHUKAIOIIYIO B 9TOM
KOHTYpe; 0) cruily HHAYKIIMOHHOTO TOKA; B) 3apsij, KOTOPBINA MPOTEUET 110 KOHTYPY 3a MepBbIe 5 CEKYH]
m3MmeHeHus nois. Oteer: 1,6 MB; 0,3 MA; 1,6 MK

3ananue 16. Karymka HamoTaHa MeTHBIM ITpoBoioM nuameTpoM d=0,2 MM ¢ obmieit jymHoi /=314 M u
nMeeT MHIYKTUBHOCTh L=0,5 I'n. OnpenenuThs CONpOTHUBIICHHE KATYIMIKH: 1) B LEMUA MOCTOSTHHOTO
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TOKa; 2) B 1Ienu nepeMeHHoro Toka ¢ yactotoit v=50 I'm. OteT: R=160 Om; R=224 Owm.
Bmagets MPaKTUYECKUMU HaBbIKaMU | IIpumepnulii nepeuens 60npocos u 3a0anuil no 1a00pamopHsim padomam
HCIIOIb30BaHUA 3JIEMEHTOB

(U3UUECKOro HSKCIEepHUMEHTa |
peureHuss (GU3MYECKUX 3a/1ad Ha
JPYTUX TUCHUIUINHAX;

HaBBIKAMH " METOIUKaMH
0000mIeHus pe3yiIbTaToB
penieHus 3aj1ad,
AKCIEPUMEHTAIBHOMN
JeATENLHOCTH;

METOJaMHU SKCIIEPUMEHTAIBLHOTO
HCCJIEIOBAHUS B buzuke
(MIaHupoOBaHUE, TOCTAaHOBKA U

00paboTKa IKCIIEPUMEHTA);
HaBBIKAMU
MEKIUCIUTUTHHAPHOTO
NPUMEHEHHS 3aKOHOB (DU3HKH.

Ne 1 «IIpuMeHeHnE 3aKOHOB COXPAHEHUS 7S ONIPENIEIEHHS CKOPOCTH I0JIETa ITYJIN»

IIpuBenure mpuMmepsl Cujl, AAOMIMX pa3Hble BUABI MOTEHUMANbHOW 3Hepruu. Kakme n3 HuUX
MPUCYTCTBYIOT B AaHHOU pabote? M300pa3ure cxemy 3KCIEpUMEHTAIBHON YCTAHOBKU M YKaXKHUTE
Ha HEH CHJIBL, ACUCTBYIOLINE HA BCE TEJIA, BXOIAIINE B CUCTEMY, B KaXKIbIi MOMEHT BPEMEHH.

Kakue BenMuMHBI NMEIN KUHETHYECKas U MOTEHLMAJIbHAs SHEPIHsI CUCTEMBI «IyJS+MasATHUK» B
pa3nauyHble MOMEHTHI omnbiTa? IIpencraBpTe cxeMy M3MEHEHMs] KMHETUYECKOW M MOTEHIUAIbHON
OHEPIUH CUCTEMBI.

ILJISI KakKux MOMCHTOB BPCMCHHU B JAaHHOM JSKCICPUMCHTC MOKXHO HNPUMCHATH 3aKOH COXPAHCHUA
MEXaHHUEeCKOM OHCPIHHU, a AJId KaKUX HCJIb3d U HO‘-IeMy?

ILJIH KakKux MOMCHTOB BPCMCHHU B JAaHHOM JSKCICPUMCHTC MOXKXHO HNPUMCHATH 3aKOH COXPAHCHUA
HUMITYJIbCA, a Ui KaKUX HCJIb3s U HO‘IeMy?

Vcnonb3ys 3aKOHBI COXpaHEHUS MOJIydyuTe (OpMYITy sl pacyeTa CKOPOCTH I0JIeTa MyJIH B JTaHHOU
pabore.

Kak npousBoautcst 00paboTKa IKCIIEpUMEHTAIBHBIX TaHHBIX B TaHHOH padoTe. Kak onpexnensercs
JOBEPUTENBHBIM HMHTEPBaJl CKOPOCTH M CpeIHSs KBaJIpaTH4ecKas MOTPEUIHOCTh OTKIOHEHHS
MasiTHUKa?

Ne 24 «Pacmmpenue npenena u3MepeHus aMIepMeTpa MOCTOSSHHOTO TOKa»

1.

KakoB mnpuHLIMI [EHCTBUS 3JIEKTPOUZMEPUTENBHBIX NPUOOPOB MAarHUTORJIEKTPHUUECKOTO U
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7.

ANIEKTPOMArHUTHOTO THUIIA, IPUMEHSEMBI B JTaHHOU padoTe?

Yro Ha3BIBAIOT TOKOM IIOJHOIO OTKJIOHGHUS H HAIMpsKCHUEM  TIOJIHOI'O  OTKJIOHCHUSA
AJIEKTPOU3MEPHUTEIBHOTO Iprbopa?

Kakum 00pa3oM BKIIIOYAIOT aMIIEPMETP U BOJBTMETP B 3JCKTPUUECKYIO IIeTb ISl U3MEPEHUS TOKa
u HanpspreHust? [IpoeMoHCTpupyiiTe HABBIKM BKJIIOUEHHS ATUX TPUOOPOB B ANEKTPHUUECKYIO IETb.

Uro Takoe mryHT? JIist uero u kak oH ucnosnb3yercs? [IpoaeMoHCTpupyiiTe UCIIOJIb30BAaHUE IIIYHTA.

Uro Takoe no6aBovHOE conpoTuBienre? JIJis 4ero u Kak oHo ucronb3yetcs? [IpoaeMoHCcTpupyiiTe
HUCIIOJIB30BaHUC I[OGaBO‘IHOFO CONMPOTUBJICHUA.

[IponemoHcTpUpYHTE BO3MOXKHOCTS TpUMeHeHus cpeanl Microsoft Excel (nmu apyroi cpenpl) s
00pabOTKH IKCIIEPUMEHTATBHBIX TAHHBIX.

Kak B nanHoi1 paboTe MUHUMH3UPYETCS MOTPEHIHOCTh AKCIIEPUMEHTAIbHBIX TaHHBIX ?

No 28 «OmpeneneHne WHIYKTHUBHOCTH KaTYIIKH W MAarHUTHOW MPOHHUIIAEMOCTH (HeppOMarHUTHOTO

Tenay

1. Kakue mpuOOpsl MPUMEHSUTHCh B JaHHOW paboTe UIsl ONpEAenusl MapamMeTpoB MOCTOSHHOTO U
MEPEMEHHOT0 TOKa?

2. lTlonmyuute dopmyny s pacdera TOJHOTO COMPOTHBICHUS IENMH IEPEMEHHOTO TOKa,
HCIIONB3YEMOU B TaHHOU padoTe (MM MpeICTaBIEHHON IIPero/iaBaTesieM).

3. Kak ompepensnach MHIYKTHBHOCTh KaTyIIKH B JaHHOW pabore? Kakum eme crmocoOoM MOKHO

OIpPCACIINTDb I/IHI[yKTI/IBHOCTB?
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[IponemoHcTpUpyiTE BO3MOKHOCTS TpUMeHeHus cpeanl Microsoft Excel (nmu apyroit cpenpl) s
00pabOTKHU IKCIIEPUMEHTATBHBIX JaHHBIX.

No 14 «Onpenenenue mokaszatens anuadatsl MmetooM Kinemana u Jlezopmay

5.

OOBsicHUTE X0/ SKCIIEPUMEHTA U Pe3yJIbTaThl pacyeTa.

Ha3zoBute mnpouecchl, MPOUCXOASIIME C Ta3oM, B XOJ€ OKCIEpUMEHTa U H300pa3uTe ux
rpapuuecKu.

3anuiuTe ypaBHEHHs 1S BbIBOAA (POPMYJIbI OKazaTess aquadarsl.

[IponemoHcTpUpyiTE BO3MOKHOCTh TpUMeHeHus cpeanl Microsoft Excel (nmu apyroit cpenpl) s
00pabOTKHU IKCIIEPUMEHTATBHBIX JaHHBIX.

Kak B manHoi1 paboTe MUHUMH3UPYETCS MOTPEHIIHOCTh AKCIIEPUMEHTAIbHBIX TaHHBIX ?

Ne 34 «Omnpenenenue UIMHBI CBETOBOM BOJHBI U XapaKTEPUCTUK TUPPAKLIUOHHON PEIISTKI

KakoBbl mapaMeTpbl ¥  XapaKTEPUCTUKU AU(PPAKIMOHHOW pEIIeTKH, MPHUMEHsSEMOH B
JKCIIepUMeEHTE?

[Monyuntre Qopmyny mans omnpeneneHus [UIMHBI CBETOBOM BOJIHBI MpH  AU(paKiIuu Ha
T(PPaKIUOHHON pElIeTKeE.

KakoBo npakTuueckoe npuMeHeHrne Au(paKIMOHHBIX PEIIETOK?

Kak B manHoi1 paboTe MUHUMH3UPYETCS MOTPEIIHOCTh AKCIIEPUMEHTAIbHBIX TaHHBIX ?

No 42 «Onpenenenure TIIaBHBIX KBAHTOBBIX YUCENT BO30YXICHHBIX COCTOSTHHI aTOMa BOJOPOIay
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1. TlosicHuTe yCTPONCTBO M MPUHIIUI pabOTHI CIIEKTPOCKOIIA, UCIIOJIB3yEeMOT0 B JaHHOU padboTe

[Tonyunte dopmMyny JUIsl ONpeNeNuHUs TIaBHBIX KBAaHTOBBIX UYMCEN BO30Y)KICHHBIX COCTOSHHIMA
aToMa BOI0OPO/a ¥ IpYT'UX BOJOPOAONOJ00HBIX aTOMOB

3. Yro HazbIBaeTCs TpalydupOBOYHBIM Ipadurom?

[TponemMoHCTpHpYiiTE BO3MOXKHOCTh TpUMeHeHus cpenbl Microsoft Excel (wm qpyroit cpeast) amns
00pabOTKH IKCIIEPUMEHTAIBHBIX TAHHBIX

OIIK-4 roToBHOCTBIO C €CTECTBEHHOHAYYHBIX MO3MIHII OLICHUBATH CTPOCHHE, XHMHYECCKHI M MHHEPAJIbHBIN COCTaB 3¢eMHO KOPbI, MOP(OIOrHIecKHe
0COOCHHOCTH M T'eHeTHYeCKHe THIIbI MeCTOPOKICHHH TBepPAbIX IOJIE3HBIX HMCKONAEMbIX NPH PeLIeHHH 3aJa4 N0 PAalHOHAJIBHOMY H KOMILIEKCHOMY

OCBOEHHIO T€0PECyYPCHOT0 MOTEHINAIA HeAP

3HaTh

METO/IbI aHam3a "
MOJICITMPOBAHUS CITO’KHBIX
(U3UYECKUX TPOIECCOB;

METO/IbI u MOJTXO/TBI K
TEOPETUIECKOMY
SKCIICPUMCHTAJIIbHOMY

HCCJIICAOBAHUIO, IMPUMCHSACMBIC B
bu3MKe U pacmpoCTPaAHSIIOUTUECS
Ha JApyrue 00J1acTH 3HAHUH.

IlepeyeHb BONPOCOB K 3a4eTy:

1. Cucrema ypaBHeHHH MakcBemna kKak 0000IIeHHWE pPa3pO3HEHHBIX SBJICHUN SJEKTPUUYECTBA H

MarHetusma. MarepuanbHble YPaBHEHUS.
2. CoiicTBa ypaBHeHul MakcBeia. [Ipenckazanue cymecTBOBaHUS 3JIEKTPOMarHMTHBIX BOJIH.
3. DOnexkTpomarHuTHbIE BOIHBI. BoaHOBOe ypaBHeHue. CBOMCTBA 311€KTPOMArHUTHBIX BOJIH.
4. Tlnockas >MeKTpOMarHUTHasi BOJIHA M €€ OCHOBHBIE XapaKTEPUCTUKU. DHEPrusi U HMITYIIbC
BHGKTpOMaFHI/ITHOfI BOJIHBI.
5. EcrtecTBeHHBIM W MOJApU30BaHHBIM cBeT. CTeneHb MOJApU3AlMU JTUHEWHO MOJSIPU30BAHHOTO
cBera. 3akoH Maiioca.
6. Tlonspusanus npu oTpakKeHUH U MPEIIOMIIEHUN CBETa Ha TpaHUIle pa3fiena AUAJIEKTPUKOB. YTOI
bprocrepa. JIBoiHOE I1ydenpenoMIICHHE.
7. CnocoObl TOJIsSIpU3aliid  €cTecTBeHHOTO cBeta. Ilpmsma Huxoss.
noJiApru3anu CBCTa NpHU NPOXOKACHHUU YCPEC3 ONITUIYCCKU AKTUBHYIO CPCaAY.
8. Ilkama »meKTpOMarHUTHBIX BOJH. (OCOOEHHOCTH ONTHYECKOTO JHaria3oHa.
MMpCIOMIICHUS CPCABI.

Bpamenue mockoctu

ITokazaTtenn

9. Korepenrasie BosHBL. MHTEpdepeHnms cBeToBbIX BoJH. CI0KEHHE WHTEHCUBHOCTEH B CiIydae
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HEKOTEPEHTHBIX U KOTEPEHTHBIX KOJICOaHUH.

10. Onruueckast pa3HOCTh XoAa. CBsA3b ONTHYECKOW PAa3HOCTH XO/a JBYX BOJH C Pa3HOCTBIO (a3
MEX1y HUMH. Y CIIOBUS MaKCUMyMa U MUHUMYMa.

11. Cxema Imura gns HaOmogeHus wuHTepdepeHnnn. BpemeHHas ©W  TPOCTPaHCTBEHHAS
KOI'€pEHTHOCTb.

12. Untepdepeniius B TOHKHMX IUieHKax. HaOmiomenuwe komenr HpioToHa B OTpakeHHOM |
IIPOXO/AIIEM CBETE.

13. SBnenune mudpaxuu. udpaknuus Openens u @payarodepa. [Mpunmun ['roiirenca-dpenens.

14. Mudpakuus Openens Ha Kpyriiom oTBepcTHu. 30HbI Openens. ['paduueckuil METoa ClIOKEHUS
aMIUTUTYI.

15. dudpakuus PpayHrodepa Ha y3KOW HpsAMOIMHEHHON mienu. /ludpakumoHHas pemieTka Kak
COBOKYITHOCTb KOHEYHOI'O YHCIIa IIEeH.

16. TeroBoe m3nyuenue tena. 3akoH Credana-bonbumMana. 3akoH cmemeHus Buna. ['mmoresa
[Inanka.

17. ®orosddexr. 3akonsl CtoneroBa. Popmyna DHHIITEIHHA.

18. ®otonsl. JlaBnenue cBera. KopnyckynsipHO-BOJIHOBOM Ayalii3M CBETA.

19. Paccestaue ¢potoHa Ha cBOOOAHOM 3ekTpoHe. Dopmyna KommnToHa.

20. BomnoBble cBoiicTBa yacTuil. JlJinHA BOJIHBI Jie¢ Bpoiis. DKCnepuMeHTalIbHbIE MOITBEPKICHUS
runoressl 1e bpoiis.

21. Ilpunnun weonpeaenenHoctu. CooTHoIIeHHE HeomnpeaenenHocten [ eiizenbepra. OcoGeHHOCTH
IpoLecca U3MEPEHNS B KBAHTOBON MEXaHUKE.

22. ®usnveckoe MCTOJIKOBaHUE BOIH ne bpoitns. BoaHoBas dyHKnus u ee cBoiicTBa. [LmoTHOCTH
BEPOSITHOCTH OOHAPY)KEHUS YACTHIIBI.

23. OcHoBHasi 3ajaya KBAaHTOBOM MeXaHWKH. HecranmoHapHoe W CTAalMOHAPHOE YpaBHEHHUE
[Ipénunrepa.

24. Yactuma B OAHOMEpHOW OECKOHEYHOH MpsIMOYTOJbHON MOTeHIMadbHON sMe. KBanToBaHue
sHepruu. CoOCTBEHHBIE (DYHKIIMU COCTOSIHUS YaCTHUIIBL.

25. TIpoxoxaeHue yacTULbI Yepe3 MOTeHIHAIbHbIN Oaprep. TyHHETbHBIN 3¢ deKT.

26. KBaHTOBBIV FapMOHUYECKUN OCHUILISATOP.

27. Tlnanerapnas mojnenp aroma. Iloctynarel bopa. KBaHnTOBaHMe sHeprum BOJOPOAONON00HON
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CUCTEMBI.
28. Msnyuyenue Bomgopomonoao0HbIX cucteM. CrieKTpalibHbIe cepru aToMa Bojopoaa. O0ob6meHHas
¢dopmyna banbmepa.

29. CnexkTpbl MHOTO3JIEKTPOHHBIX aTOMOB. 3aKOH MO3JIH.

30. VYpaBuenue lllpenunrepa mia atoma Bojgoponaa. KBaHTtoBanue MomeHTa umnyibca. IIpaBuiia
otbopa.

31. Cnun snexktpona. KBaHTOBBIE UnCIa, ONUCBHIBAIOIINE COCTOSHUE JIEKTPOHA B atoMe. KpaTHocTh
BBIPOXKACHUA dHEpreTndeckux ypopHeu. [Ipunmun [Taymnu.

32. IlpuHUMI TOKIECTBEHHOCTH OJMHAKOBBIX YacTHUIl. bBO30HBI
pacnpeneseHus.

33. CBobGozanble 37eKTPOHBI B MeTauie. DHeprus @epmu. 30HHAs TEOPUS TBEPABIX Tell.

34. DaeKTpOoNnpOBOJHOCTh METAIIOB M MOJYIPOBOAHUKOB. CBEPXITPOBOAUMOCTD.

35. SIBnenue papnoakTuBHOCTH. OCHOBHOM 3aKOH paJuOaKTUBHOIO pacnaza. I[locrosHHas pacnana.
[Tepuon nonypacnana.

36. CocrtaB 1 XapaKTepUCTHKHU aTOMHOTrO siipa. KanenbHas monens. Pasmep u ciiuH sizpa.

37. Macca u sHeprus CBsI3M aTOMHOTO Siipa. 3aBUCUMOCTh YAEJIbHON SHEPIusl CBSI3M OT MacCOBOIO
yucia. O6onodedHas MoJIeNb sApa.

38. SnepHble peakuuu. DHEPrusi peakuuu. Peakuuy nejaeHust 1 CUHTe3a saep.

39. PagmoaktuBHbIEe psnabl. OCHOBHBIE 3aKOHOMEPHOCTH O-U3IydeHus saep. [nmua cBobGomHOro
npobera o-4acTHII.

40. Tpwu Buma B-pacmama. DHepreTUIECKUN CIIeKTp -uacTuil. HeitpuHo.

41. OcobeHHOCTH y-u3NydeHus saep. [[poxoxaeHne y-KBaHTOB Yepe3 BEIIECTBO.

42. Knaccuduxanus 31eMeHTapHbIX YacTull. Jlentonsl. JIENTOHHBIN 3apsi.

Anponsl. bapuonssiii 3apsin. KBapkoBas Mozienb aJpOHOB.

u ¢epmuonsl. KpaHTOBBIE

YMmeTn

HCIIOJb30BaTh CII0KHBIE
busnueckue MOJEINA JUTSL
ONKMCAHUS PEATHHBIX IPOIIECCOB,
BBIOMpATH METObI
HCCIIEIOBAHMUS, C  ITOMOIIBIO

IIpuMepHBIH NepedyeHb NPAKTHYECKUX 3aJaHuil

3ananme 1. B onbite FOHra crexisinHas riiacTUHKA TOJIIIMHOM B 2 CM MOMENIAETCA HA IYTH OJHOTO U3
UHTEepPEPUPYIOIINX JIyuel NeprneHAuKYIApHO Tydy. Ha CKOIbKO MOTYT OTIMYAThCS APYr OT Apyra
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npubOpoOB M3MEPATH (HU3NUECKUE

BEJTUYMHBI, POU3BOIUTH
00paboTKy AKCIEPUMEHTATHHBIX
JIAHHBIX,  TPOBOJUTH  AHAJIM3

MOJIYYCHHBIX PC3YJIbTATOB

3HAYCHHMS TTOKA3aTeNsl MIPEIIOMJICHUSI B Pa3IMYHBIX MECTaX IUIACTUHKH, YTOOBI M3MEHEHUE PAa3HOCTH
X0Ja OT 3TOM HEOJHOPOJAHOCTH He TpeBbimano 1 MkM? OtBeT: A<n=5- 107,

3apanue 2. Ilydok Oemoro cBeta majgaeT HOPMAJIbHO K IOBEPXHOCTH CTEKJISHHOM TUTACTHMHKHU
tommuaod d=0,5 MkwMm, Haxomsmieidics B Bosmyxe. [lokasarens mnpenomiieHust crekia n=1,5. B
pe3ynbTaTte UHTEepPEpeHInd UHTEHCUBHOCTh HEKOTOPBIX BOJIH, IJIMHBI KOTOPBIX JieXkKaT B Mpeaenax
Buaumoro criektpa (ot 400 mo 700 HM), ycunuBaeTcs npu oTpaxxeHur. OnpeneauTe ITUHBI STUX BOJIH.
Otset: 0,6 MkM4 0,43 MKM.

3apanue 3. Ilnockas BomHa (A=0,5MKM) majaeT HOpMaIbHO Ha AuadparmMy ¢ KpyrJibIM OTBEPCTHEM
nuameTpoMm 1,0 cm. Ha kakoM paccTostHUM OT OTBEpPCTHS HA €r0 OCH JOJKHA HAXOIMUThCS TOYKa
HaOII0ACHNs, YTOOBI OTBEpPCTHE OTKpbIBao: 1) oany 30HY @Ppenento; 2) nse 3061 Openena? OTBer:
50; 25 m.

3ananue 4. Haiitn HanOoIbIINI TTOPSIOK CIIEKTPA JIIS HKEJITON JIMHUK HATPUS C TTMHOW BOJTHBI A=589
HM, €CIIH TOCTOSIHHAs TudpakiunoHHON pemeTku d=2mkM. CKOIBKO BCEr0 MaKCHMYMOB JaeT 3Ta
pemmetka? IToj kakuM yriioM ¢ HaGmogaercs nocieanuit makcumym? Otser: 3; 7; 62°.

3ananue 5. J[Ba mossipu3zaTopa pacroyoKeHbI TaK, YTO YTOJ MEXKIY MX IUIOCKOCTSMH MPOITYCKaHUS
pasen 25°. Onpenenuts, BO CKONBKO Pa3 yMEHBIIUTCS MHTEHCHBHOCTh €CTECTBEHHOIO CBETa IPH
npoxoxkJaeHuu: 1) yepe3 oauH (MepBbIi) mosspusaTop, 2) uepe3 oba nmomspuszaropa. Koadpourment
MOTJIONIEHUS cBeTa B nossipuzatope paseH 0,08. Otser: 2,17; 2,88.

3aganue 6. Yepnoe tenmo umeer temmeparypy 3 kK. Ilpu oxnaxnaeHuum Tena AjIvMHA BOJIHBI,
NPUXOJAIIASACT HA MaKCUMyM H3JIy4aTelbHOH CHOCOOHOCTH, M3MeHMJach Ha 8 MKM. Jlo kakoi
TeMIeparypsl oxsaauiock Teno? Oreer: 323K.

3aganme 7. VY3Kkuii NOYy4OK MOHOXPOMAaTHMYECKOI'O PEHTICHOBCKOIO U3Iy4YEHUS MaJaeT Ha
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pacceuBarolee BemecTso. [Ipy 3ToM JUTMHA BOJHBI U3IydeHus, paccesaHoro moa yraamu 60° u 120°,
OTJIMYAIOTCSI IPYT OT Jipyra B 2 paza. CuuTas, 4TO paccesiHue MPOUCXOTUT Ha CBOOOIHBIX JIEKTPOHAX,
HAaWTH JJIMHY BOJIHBI Majiaroniero u3iaydenus. Oreert: 1,2 nm.

3ananue 8. KpacHas rpanuna ¢ortodddexkra mis HEKOTOporo mMertaia paBHa 275 um. Haiitu: 1)
paboTy BBIXOJa 3JIEKTPOHA U3 ATOTO METalIa, 2) MAaKCUMAIBHYIO CKOPOCTh AJIEKTPOHOB, BBIPHIBAEMBIX
M3 3TOr0 MeTajula CBETOM ¢ JuTHOW BOJH 180 HM, 3) MakCHUMalbHYI0 KUHETHYECKYIO SHEPTHUIO ITHX
snexTpoHoB. OTBeT: 4,523B; 9,1-10° m/c; 2,383B.

3ananue 9. DnexkTpoH obnamgaeT kuHeTndeckoi sHeprue 30 5B. OnpenenuTs 1eOPOMIICBCKYIO JUTHHY
BOJIHBI 3JIEKTpoHAa. BO CKOJBKO pa3 M3MEHUTCS 3Ta JJIMHA BOJHBI, €CIM KHUHETUYEeCKas SHEeprus
ymenbinutces Ha 20%? OTBer: 2,2:1010w; 1,12.

3ananue 10. [Ipu 1BMKECHUN YaCTHUIIBI BJIOJIb OCH X CKOPOCTh €€ MOKET OBITh OTpe/IeieHa C TOYHOCTHIO
(omm6koit) mo 1 cm/c. HaiiTu HeonpeeIeHHOCTh KOOPIMHATHI, €CITU YaCTUIICH SBIISICTCS: 1) 3JIEKTPOH,
2) npobunka maccoii 0,1r. Otset: 0,01m; 1028m.

3apnanue 11. Yactuma HaxoauTcs B OCCKOHEYHO TIIYOOKOW OJHOMEPHOHM IOTEHIIUATBLHON HMes
MUHHMaJIBHYIO 3Hepruto. KakoBa BeposSTHOCTH OOHApPYKEHHS YAaCTHUIIBI B CPEIHEH TPETH SIMBbI?
Ortsert: 0,609.

3apanue 12. OnpenenuTs IJIUHY BOJTHBI, COOTBETCTBYIOIIYIO TpeThel nuHuM cepun banbmepa: 1) B
CIEKTpe U3IIYYCHUH BOIOPOJa, 2) B cnexktpe uznyuenus nona renusi. Otet: 434um, 1098M.

3aganue 13. OnpeenuTe NEPUO MONYPACTIAIa M HAYAIBHYIO AKTUBHOCTh BUCMYTA gy Bi , €CIH

M3BECTHO, UTO BUCMYT Maccoif m = 1 r, BeiGpaceiBaeT 4,58-10'° f — yactui 3a 1 cexynay. Bo ckonbko
pa3 U3MEHUTCA aKTUBHOCTH 3a Mecal? OTBeT: 5 cyTok; 64 paza.
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3ananue 14. Snpo OGepunmnus-7 f-pagunoakTuBHO 1o cxeme K-3axBara. 3ammcarh peakmuio. Kakue
YacTUILIBI IPU ATOM 00pa3oBasIuch?

3aganue 15. Beruucnuts B a.e.M. MacCy sapa '°C, y KOTOPOTO SHEPTUs CBSI3U HA OJUH HYKJIOH
paBHO 6,04 MaB. Otsert: 10,0135 a.e.m.

3aganue 16. ConHeuHast OCTOSTHHAS A1 3eMIIU (PHEPTHs COTHEUHOTO U3TYUYSHUS, TTaIal0IIEero
B ¢JIMHHUILY BPEMEHH HA €IMHUILY ILIOMAN B epIeHIMKY/IApHOM HanpapjieHun) papHa 1370 Jlx/c-m2.
Onwupasch Ha 3Ty BEIMYHUHY, HAAUTE, CKOJIBKO 0 Macce BOJOPOAA BBITOPAET €KECEKYHIHO BHYTpHU
COJIHIIA, €CJIM U3BECTHO, YTO UICTOYHUKOM SHEPTUH COJIHLIA SIBJISIETCS. CUHTE3 YETBIPEX SJEP BOJOPOAA C
oOpazoBanuem sapa renus-4. Oteer: 630 MaH.T/C.

Bnanets

HaBbIKAMU pPa0OTHI C IIMPOKUM
KpyroM (GpU3NYeCKux MpruOOpPOB U
000pyIOBaHUs;

METOAAMHU MIPOBEICHUS
buznYeCKUX U3MEpPEHUil, pacyeTa
BEJIMYMH, aHaJIM3a MOJYYCHHBIX
JAaHHBIX n HaBbIKaMU
TUTAHUPOBAHHS
UCCIIEI0OBATEILCKOTO IpoIiecca.

IlpumepHnulit nepeuens 60nPocos u 3a0anuil no 1ad6OPamopHsvImM padomam
Ne 14 «Onpenenenne nmokasarens anuadarsl Mmerogom Kiiemana u Jlezopmar

1. OObscHUTE XOJ SKCIIEPUMEHTA U Pe3yJIbTaThl pacyueTa.

2. HazoBuTe mporecchl, MPOUCXOJAIIME C ra3oM, B XOJ€ AKCIEpUMEHTa U H300pa3ure ux
rpaduuecKy.

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

4. TlpomemoHCTpUpPYHTE BO3MOKHOCTh TpuMeHeHus cpeanl Microsoft Excel (umu apyroit cpenbr)
JUTs1 00pabOTKH SKCIIEPUMEHTAIBHBIX JTAHHBIX.

5. Kak B ganHO# pab0oTe MUHUMHU3HPYETCS TOTPEIIHOCTD SKCIIEPUMEHTAIBHBIX JAHHBIX ?
No 34 «Onpenenenve JUIMHBI CBETOBOM BOHBI U XapaKTEPUCTUK JUGPAKIIMOHHON PEIISTKI

1. KakoBsl W XapaKTepUCTUKU TU(PAKIMOHHOW pEIIEeTKH, TMPUMEHIEMON B
AKCIIEpUMEHTE?

2. llomyuute Qopmyny uisi ONpeeNeHUs [UIMHBI CBETOBOM BOJHBI NpU JUPPAKIUH Ha

napameTpsl
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T (PaKIIMOHHON PEIIeTKe.
3. KakoBo mpakTH4eckoe MpUMEHEHHE TUPPAKITMOHHBIX PEIICTOK?
4. Kak B manHO# pab0oTe MUHUMHU3UPYETCS OTPEITHOCTD SKCIIEPUMEHTATBHBIX JAHHBIX ?

No 42 «Onpenenenure TIIaBHBIX KBAHTOBBIX YUCENT BO30YXICHHBIX COCTOSTHHI aTOMa BOJOPOIay

1. TlosicHuTe YyCTpOMCTBO U MPUHIUI PabOTHI CIIEKTPOCKOIIA, UCIIOJIB3YEMOTO B TAHHOH paboTe

2. Tlomyuute dhopMyny JUisl ONpeAeTUHUS TIaBHBIX KBAHTOBBIX YHCEN BO30YKIEHHBIX COCTOSIHUMN
aToMa BOJIOpoJa U APYTUX BOJOPOAOINOI00HBIX aTOMOB

3. Uro Ha3pIBaeTCA rPaydipPOBOUYHBIM TpauKom?

4. TlpomemoHCTpUpPYHTE BO3MOXHOCTH MpUMEHEHUs cpenbl Microsoft Excel (mnu npyro#t cpessr)
U1t 00pabOTKH IKCIIEPUMEHTATBHBIX TaHHBIX




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

[IpomexxyTouHast arrecTanusi mo aAucHUILIMHE «DH3HMKa» BKIIOYACT TEOPETUYECKHUE BOIPOCHI,
II03BOJISIOLIME OLCHUTh YPOBEHb YCBOCHHS OOYUYAIONIMMIECS 3HaHHH, 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 MPAKTUUYECKOE 3a/IaHUE

(3amauy).

Iokazamenu u Kpumepuu oueHueéanus IK3amena:

— Ha OIEHKY «OTJHYHO» (5 OaioB) — OOydaromuiicss JEMOHCTPHPYET BBICOKHI YPOBEHD
c(OPMHUPOBAHHOCTH KOMIIETCHIINH, BCECTOPOHHEE, CHCTEMAaTHYECKOe H TJIyOOKOEe 3HAHHE
ydeOHOro Marepuana, CBOOOIHO BBIMONHSAET MPAKTUUYCCKUE 3aJaHMs, CBOOOJHO OMEPHUPYET
3HAaHUSMH, YMEHUSIMH, IPUMEHSET UX B CUTYaIUsX TOBBIIICHHOHN CI0KHOCTH.

— Ha OIICHKY «Xopomoy» (4 Oamna) — oOydYaromIMiics JEMOHCTPUPYET CPEIHH YPOBEHB
c(OPMHUPOBAHHOCTH KOMITCTCHIIMH: OCHOBHBIC 3HAHHS, YMEHHsS OCBOEHBI, HO JOITYyCKAIOTCS
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 3HAHWHA, YMEHWH, HAaBBIKOB, OOYYaIOIIUICS
HCIBITBIBACT 3HAYUTCIIBHLIC 3aTPYAHCHUA IIPU ONCPUPOBAHHNU 3HAHUSAMU U YMCHUSAMU IIPU HUX
MEPCHOCC HAa HOBBIC CUTYAILIUH.

— Ha OIICHKY «HEYA0BJEeTBOPUTEJIbHO» (2 0aymia) — o0yJaromuiicsl TeMOHCTPUPYET 3HAHUS HE
6onee 20% TeopeTUUeCKOro MaTepuana, JOMyCKaeT CYIIECTBEHHbBIE OIIMOKH, HE MOXKET MOKa3aTh
HWHTCJUICKTYAJIbHBIC HABBIKW PCIICHUA ITPOCTHIX 3a/1a4.

— Ha OLICHKY «HeY/10BJ1eTBOPUTEJIbHO» (1 Oamn) — o0yyaromuiicss He MOXeT IoKa3aTh 3HAHHS Ha
YPOBHE BOCIPOU3BEACHUS U 00BACHEHUS HH(POPMAIH, HE MOXKET MOKa3aTh MHTEIICKTyalbHbIE
HAaBBIKU PEUICHMS POCTHIX 3a]1a4.

3auer oOyuaromquecss TMOJy4alOT B pe3yjbTare BBIIOJHEHUS BCEX BUIOB PpadoT,
MPEyCMOTPEHHBIX BO 2 ceMecTpe M3y4eHHsl JaHHOW AMCLUUIUIMHBL. B ciiydae HEeBBINONHEHHUS,
3a4eT MPOBOIUTCS B (popMe coOeceoBaHus IO BOMPOCAM COTIACHO 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 MPOSIBISATHCS OTCYTCTBUE OT/ICJIbHBIX 3HAHUN, YMEHUH, HAaBBIKOB, 00y4Jaronuiics
MOTYT UCIIBITBIBAET 3HAUUTEIIbHBIC 3aTPYIHEHHUS IIPU 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 TIOKa3bIBaeT 3HAHHE OCHOBHOTO
MaTepuaia B 00bemMe, HeOOXOAMMOM IS TPEICTOSAIICH MPOPECCHOHAIBHON NEeATeILHOCTH; HE
CIIOCOOCH apryMEHTHPOBAHHO M TIOCJICIOBATEIBHO H3JIaraTh, JOMMYCKaeT I'pyOble OMIMOKW B
OTBETax; HE MOXET II0Ka3aTh HWHTCIUICKTYyaJbHbIC HABBIKM PEHICHUS IPOCTHIX 3ajad. He
MOJITBEP)KIAET OCBOCHHE KOMITETECHITUH, MPETYCMOTPEHHBIX IPOTPAMMOM.



