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JIner akryaauzanuu pado4eil mporpaMmbl

Pabouas mporpamma nepecMoTpeHa, 00cyxieHa u ogoopena uist peanmsarmu B 2021 - 2022
y4eOHOM oty Ha 3acefqannu kapeapsl Duznku

[Iporokom or 20 1. Ne

3aB. kadenpoii M.B.prynnc

Pabouas mporpamma nepecMoTpeHa, 00CcyxieHa u ogo0pena uist peanm3armu B 2022 - 2023
y4eOHOM rojy Ha 3aceqanuu Kadeapsl DPU3UKU

[Iporoxom oT 20 1. Ne

3aB. kadenpoit M.B.KpKmec

Pabouas mporpamma nepecMoTpeHa, 00CcykieHa 1 ojo0penHa Jutst peanm3armn B 2023 - 2024
yueOHOM rojly Ha 3aceaHuu kageapsl DU3UKU

[IpoTokomor 20 . Ne

3aB. kadenpoit M.B.prym/lc

Pabouas mporpamma nepecMoTpeHa, 00CcykieHa 1 ojo0penHa it peanm3armu B 2024 - 2025
y4eOHOM ro1y Ha 3aceqanuu Kageapsl Du3nKu

[IpoTtokonm oT 20 1. Ne

3aB. kadenpoit M.B.XpKmec




1 Iesin ocBOEHUS AUCHUITUHBI (MOYJ151)

[lomydeHne CTyAEHTAaMH OCHOBOIOJAraloMIMX IPEACTaBICHUH O (yHIaAMEHTAIBHOM
CTPOCHHMH MaTepuu U (U3NYECKHX TNPUHIUIAX, JISKAIIMX B OCHOBE COBPEMEHHOM
€CTeCTBEHHOHAYYHOH KapTUHBI MHpa; (GOpMHUpPOBaHHME Yy CTYACHTOB COBPEMEHHOTO
€CTECTBEHHO-HAYYHOTO MHPOBO33PEHHUS; pPAa3BUTHE HAYYHOTO MBIIUICHUS U paCIIUpEHUe
HAyYHO-TEXHUYECKOTO KpPYyro3opa; OBIJIQJCHUE OCHOBHBIMH (DU3NYECKUMHU KaTETOPHUSIMHU,
MOHATUSAMH ¥ (yHAAMEHTATbHBIMU (DU3MYECKHMMHU 3aKOHAMH; TOJyYEHHE TNPEJCTABICHUN O
(byHIaMEHTAIbHBIX KOHIETIIUAX COBPEMEHHOTO €CTECTBO3HAHMS KaK Pe3yIbTaTa HCTOPUIECKOTO
mporiecca; OBJIAJCHUE NMPHEMaMHU M METOJAaMH PEIICHUS KOHKPETHBIX 3a7ad M3 Pa3IHIHBIX
oOmacreil (U3MKK, YMEHUS BBLACIHTH KOHKPETHOE (pru3mueckoe coaepikaHue B MPHUKIAIHBIX
3amavax Oyaymied npodeccHOHaNbHOW AEATENbHOCTH; (OPMHUPOBAHHWE HABBIKOB IMPOBEACHUS
(U3NIECKOTO DKCIIEPHMEHTA, TIO3BOJIIONIMX WM BIOCIEACTBHHM OBIAJCTh KOMIUIEKCOM
komnereHui, npeaxycMoTpeHHbIx @®I'OC BO mno nHampaenenwto mnonarotoBku 19.03.02
«[TpoayKTBI MUTAHUS U3 PACTUTEIBHOTO CHIPHSH)

2 MecTo TMCHMIIMHBI (MOYJIs1) B CTPYKTYpe 00pa3oBaTe/ibHOIi MPOorpaMmsbl

Jucrtunnuna Ou3uka BXOIUT B BAPHATUBHYIO YacTh y4eOHOTO TUTaHa 0O0pa3oBaTeIbHON
IIPOTPaMMBI.

Jiga  u3ydeHus  JUCUUIUIMHBI  HEOOXOoAMMblI  3HaHMsS  (YMEHHUs,  BIIAJCHUS),
chopMUpOBaHHBIC B pE3y/IbTaTe U3yUEHUS AUCITUTUTHH/ TPAKTHK:

Juctunnuna ®duzmka BXOAUT B 0a30BYH0 YacTh Y4eOHOTro IjIaHa 0Opa3oBaTEeIbHOU
IIPOTPaMMBI.

Jiga  u3ydeHus  JUCUUIUIMHBI  HEOOXOoAMMblI  3HaHMsS  (YMEHHUs,  BIIAJCHUS),
c(OpMHUPOBAHHBIC B PE3YJIbTATE H3yUCHHS AUCIUTUINH/ TPAKTHK:

Huctmummaa  «@u3ukay 0a3upyeTcss Ha  €CTECTBEHHOHAYYHBIX  JHCHUIUIMHAX:
MaTeMaTHka, pu3nka, XuMusi B 00bEME CpeTHEH IIIKOJTHI.

3HaHus (YMEHHUS, BJIQJICHUS), TIOTYYCHHbIE TIPU U3YyYEHUH JaHHOM JAUCUUILUIMHBI OyIyT
HEO0OXO0IUMBI JJ1s1 U3YyUYEeHUS] AUCIUILITUH/TIPAKTHK:

Anamutnyeckas xumusi 1 DXMA

Nnentuduxanus u panscudukanus noTpeOUTeI-CKUX TOBAPOB

OU3NKO-XUMHUYECKUE OCHOBBI U O0IIKE IPUHIUIBI IePepadOTKHU PACTUTENBHOTO ChIPbs

Hayunbie aciekTsl B3aMMOAEHCTBUS MPOAYKTOB IMUTAHUS C YIAaKOBKOU

bezonacHOCTh MPOAOBOILCTBEHHOTO CHIPhSI U TPOYKTOB TUTAHUS

[InanupoBaHue SKCIEPUMEHTA

3 Kommnerenuun ody4arouierocsi, opMupyembie B pe3yJbTaTe 0CBOCHHUS

AUCHMILINHBI (MOAYJISA) U INIAHUPYEMbIe Pe3y/IbTAaThl 00y4eHHs

B pesynbrate ocBoeHMs AMCUUIUIMHBL (Moayis) «®Pu3nka» oOyuarolMHCs TOJKEH
o0najarh ciaelyromuMI KOMIETEHIUSIMHU:

CTpyKTYypHBII [Tnanupyemsble pe3ysbTaTbl 00y4eHHsI
JJIEMEHT
KOMIIETEHIINH

IIK-5 cnocoOHOCTBIO HCHOJIB30BaTh B HpaKTquCKOﬁ ACATCIIBHOCTU CIICHUAIIM3UPOBAHHBIC
3HaHUA (bYHI[aMeHTaJ'IBHBIX pa3aciioB (I)I/ISI/IKI/I, XUMUU, 6I/IOXI/IMI/II/I, MaTeMaTuKu JJId OCBOCHUA
(I)I/IBI/ILICCKI/IX, XUMHNUYCCKHUX, 6I/IOXI/IMI/I‘{eCKI/IX, 6I/IOTCXHOJ'IOFI/I‘-ICCKI/IX, MI/IKpO6I/IOHOFI/I‘leCKI/IX,
TCHJ'IO(I)I/BI/I‘-ICCKI/IX mpouecCoB, MPOUCXOAAINNX IIPU MPOU3BOACTBE IIPOAYKTOB IIUTAHUA U3
PaCTUTCIILHOTO ChIPpbs




3Hare

MCTOJbI aHAJIM3a U MOJACIIMPOBAHUS CIIOKHBIX (I)I/I3I/I‘-ICCKI/IX IIpoUCCCOB;
MCTOJAbBI MW NOAXOAbI K TCOPCTUYCCKOMY H  ISKCIICPUMCHTAJILHOMY
HUCCIICAOBAHUIO, IMPUMCHSACMBIC B (1)I/I3I/IKe U PpaclnpoCTpaHAOIINCCA Ha
Jpyrue ooJacTy 3HaHUH.

YmMmetrs

UCIIOJIb30BaTh CJIOXKHBbIE (U3UYECKUE MOJEIU JUIl OINKUCAHUS PEealbHbIX
IPOIIECCOB, BBIOMpATh METOJBI HCCIEJOBAHUS, C TIOMOIIBI0 MPHUOOPOB
U3MEPATH ¢busnveckue BEJINYUHBI, IIPOU3BOJANTH 00paboTKy
JKCIIEPUMEHTAJIBHBIX  JIAHHBIX, IPOBOJUTH  AHAJIU3  IOJYYEHHBIX
pe3yJIbTaTOB

Bnazets

HaBBIKAMH pabOTBl C MIMPOKHM KPYroM (QH3HYECKHX TNPUOOPOB H
000pyI0BaHMUS;

METO0/IaMHU NMPOBeACHUS HU3NUECKUX U3MEPEHHH, pacueTa BEIUYUH, aHaIN3a
MOJYYCHHBIX JAaHHBIX W HABBIKAMHW INIAHUPOBAHHA HCCICAOBATCIIBCKOTO
mporiecca.




4. CTpyKTypa, 00b€M U coep:KaHue TMCHUIIJIMHBI (MOYJIs1)
OO0mast TpyI0eMKOCTh AMCIUILTUHBI COCTaBIseT 8 3a4eTHhIX eauHull 288 akaj. 4acoB, B TOM

qHce:
— KOHTakTHas pabora — 156,3 akas. 4acos:
—ayauropHas — 148 akan. yacos;

— BHeayuTopHas — 8,3 akaj1. 9acoB

— camocTosTenbHas padbora — 60,3 akas. 4acos;
— IMOJrOTOBKA K 3K3aMeHy — 71,4 akan. yaca
dopma aTTecTaluy - SK3aMEH

AynuropHast S =
o| KoHTakTHAA pabora E E dopma TeKyILEero
S B
I B aKal. 4 X 5} )70i KOHTPOJIsA
Paznen/ Tema 3 (B axaz. yacax) £ D . e Kon
g 3 ©fcamocrosiTensHOl | ycrieBaeMoCTH U
JICIMTUTAHBI 5 B = ., | KOMIeTeHIN
O Qo & paboThI MPOMEKYTOTHON
na6. |mpakr. | € 8 ATTECTALIMH
Jlex. 5 ¢ e
3aH. | 3aH. [ 9
1. ®usnueckre OCHOBBI MEXaHHKH
MO/ITOTOBKA K
MPAKTHIECKOMY
3aHATHIO;
BBITTOJTHEHUE
MPAKTUIECKUX
1.1 pabot (M3); MpoBepKa
Kunemartuka 2 2 5 |camocTosTenbHoe | MHAMBHAYaTBHBIX K5
MIOCTYNATENbHOTO u u3y4yeHue 3a1ay;
BpaIlATEIbHOTO JIBIKCHHS yueOHOI u cemuHap Ne 1;
HayqyHOU
JIUTEPaTyphl B TOM
qHCIe
3MEKTPOHHBIX
pecypcoB.
1 MOAATOTOBKA K
nabopaTopHOMY,
CEMHHAPCKOMY U
MPAKTUIECKOMY
3aHATHIO;
MpoBEpKa
BBITIOTHEHUE
WHIMBUAYAJIbHBIX
MPAKTHIECKUX
1.2 JuHamMuka abor (U]13): 3a/ay;
MOCTYMAaTEIBHOTO u 2 1 2 P ’ 3aIuUTa [K-5
CaMOCTOSITENEHOE .
BpALIATETIHHOTO IBIKEHUS nabopaTopHOi
u3ydeHne .
GOl 1 pabot Ne 4;
ya N cemuHap Ne 2;
HayJHOH
JIUTEPaTyphl B TOM
qucie
JIEKTPOHHBIX
pecypcoB.




1.3 3akoHBI COXpaHEHHS B

MCXaHUKE

HOJI'OTOBKA K
71a00paToOpHOMY,
CEMHHAPCKOMY 1
HPaKTHYECKOMY
3aHSATHIO;
BBITIOJTHCHHUE
HPaKTHYECKHUX
pa6ot (M3);
CaMOCTOSITEIIFHOE
U3ydeHHE
y4eOHO U
Hay4HOU
JIUTEPATYPHI B TOM
qHCIe
ANIEKTPOHHBIX

pecypcoB.

HWHANBUAYAJIbHBIX

pOBEpKa

3aj1ad;

3aIuTa
71ab0paTOpHO
paboter Ne 1;
cemunap Ne 3;

I1K-5

KO0JIEOAHHS U BOJIHBI

1.4 MexaHnueckue

421

HOJIrOTOBKA K
nabopaTopHOMY,
CEMHHAPCKOMY 1
HPaKTHYECKOMY
3aHSTHIO;
BBITIOJTHCHHUE
MPAKTHICCKUX
pabot (M3);
CaMOCTOSITEIIBHOE
U3yYCHHE
yueOHOI n
Hay4HOU
JIUTEPaTyphl B TOM
qHCIe
JMEKTPOHHBIX
pecypcoB.

HpOBEpKa
WHIUBHIYaTbHBIX
3a1a4;
3aIuTa
11a00paTOPHBIX
pabot Ne 5, 7;
cemuHap Ne 4;

I1K-5

MCXaHHUKa

15 PenstuBucrckas

MO/ATOTOBKA K
nabopaTopHOMY,
CEMHHAPCKOMY U

MPAKTUIECKOMY
3aHATHIO;
BBITIOJTHEHUE

MPAKTHIECKUX

pa6ot (U3);
CaMOCTOSITENBEHOE

u3y4yeHne
yueOHOI n
HayqyHOU
JIUTEPATyphl B TOM
qucne
JIEKTPOHHBIX
pecypcoB.

pOBEpPKa

WHIUBUAYATBHBIX
3a/1a4;

cemuHap Ne 5;

IK-5

HUroro no pazneny

10

8/21n

11

2. Craructnueckas Qu3uKa u

TCPMOJHAMHUKA




2.1

MOJ'IeKyJ'ISIpHO-KI/IHeTI/I‘{eCKaH
TCOpUA UACAIBbHBIX Ira30B

421

HOJI'OTOBKA K
71a00paToOpHOMY,
CEMHHAPCKOMY 1
HPaKTHYECKOMY

MPaKTUICCKUX

CaMOCTOATEIIBHOC

JIMTCPATypPhl B TOM

3aHATHUIO,
BBITIOJTHCHUEC

pa6ot (M3);

u3ydyeHue
y4eOHO U
Hay4HOU

qHCIe
ANIEKTPOHHBIX
pecypcoB.

HWHANBUAYAJIbHBIX

71ab0paTOpHO
pa6oter Ne 11;
cemunap Ne 6;

pOBEpKa

3a/1a4;
3alluTa

I1K-5

2.2 OCHOBBI TEPMOJJMHAMUKH

nabopaTopHOMY,
CEMHHAPCKOMY U
MPAKTHICCKOMY

CaMOCTOATEIIBHOC

JIUTEPATyphbl B TOM

IIoAroToOBKa K

3aHATHIO;
BBITTOJTHEHUE
MPAKTHICCKUX
pabot (M3);

u3ydyeHue
yueOHOI n
Hay4HOU

qHCIe
JMEKTPOHHBIX
pecypcoB.

HWHAMBUAYaJIbHBIX

nabopaTopHOit
pabotsl Ne 14;
cemuHap Ne 7;

HpOBEpKa

3a/1a4;
3aIUTa

I1K-5

2.3 DnemeHThl (HU3UYECKOM
KHHETUKH

CaMOCTOATECIIBHOC

JIUTEPATyphbl B TOM

HOJTrOTOBKA K
HPaKTHYECKOMY
3aHSTHIO;
BBITIOJTHCHUE
HPAKTHYCCKHX

pa6ot (U3);

u3y4yeHne
yueOHOI n
HayqHOU

qucie
AIIEKTPOHHBIX
pecypcos.

IpOBEpKa

HHIANBUAYAJIbHBIX

3a1a4;

IK-5

HUroro no pazneny

10

6/21

3. DNEKTPUIECTBO ¥ MarHETH3M

3.1

IoJe

DIEKTPOCTaTUIECKOE

B BakyyMé H B
BEILlECTBE

4/411

TIOATOTOBKA K
nabopaTopHOMY,
CEMHHAPCKOMY U

MPAKTHIECKOMY
3aHSATHIO;
BBITIOJTHEHUE

MPAKTHIECKUX

pabor (U]13);
CaMOCTOSITENEHOE

n3ydeHre
y4eOHOl 1
HAay4HOH
JIUTEPATYPHI B TOM
qucie
DIEKTPOHHBIX

pecypcoB.

IpOBEpKa

WHINBUOYAJIbHBIX

3a/1a4;
3amura
nabopaTopHOM
paboter Ne 21;
cemuHap Ne 8;

IK-5




3.2 TTocTostHHBIH
3JIEKTPUYECKUHA TOK

4/41

221

HOJI'OTOBKA K
71a00paToOpHOMY,
CEMHHAPCKOMY 1
HPaKTHYECKOMY

3aHSATHIO;
BBITIOJTHCHHUE
HPaKTHYECKHUX
pa6ot (M3);
CaMOCTOSITEIIFHOE
U3ydeHHE
y4eOHO U
Hay4HOU
JIUTEPATYPHI B TOM
qHCIe
ANIEKTPOHHBIX
pecypcoB.

HpoBepKa
WHIUBHYaIbHBIX
3aj1ad;
3aIuTa
71ab0paTOpHO
paboTer Ne 24;
cemunap Ne 9;

I1K-5

3.3 MarsurocraTuyecKkoe
mojre B BakyyMeé H B
BEILIECTBE

HO/ITOTOBKA K
CEMHHAPCKOMY U
PaKTUIECKOMY
3aHATHIO;
BBINIOJIHEHUE
HPAKTHYCCKHX
pabot (M3);
CaMOCTOSITENEHOE
u3ydyeHue
yueOHOI 1
Hay4YHOU
JIUTEPaTyphl B TOM
qUCIie
JNEKTPOHHBIX
pecypcoB.

HpOBEpKa
WHIUBHIYaIbHBIX
3azau;
cemuHap Ne 10;

I1K-5

34 DJIeKTpOMarHUTHAs
HAHITYKLHS.
DNEeKTPOMarHuTHbIC
KoseOaHusl. ITepemeHHbIi
3JIEKTPUIECKHIA TOK

2121

MO/ATOTOBKA K
nabopaTopHOMY,
CEMHHAPCKOMY U
MPAKTUIECKOMY
3aHATHIO;
BBITIOTHEHUE
MPAKTHIECKUX
pa6ot (U3);
CaMOCTOSITENBEHOE
u3y4yeHne
yueOHOI u
HayqyHOU
JIUTEPaTyphbl B TOM
qucne
JIEKTPOHHBIX
pecypcoB.

pOBEpPKa
WHIUBUAYATBHBIX
3a/1a4;
3aIuTa
1a060paTOPHBIX
pabor Ne 27, 28;
cemuHap Ne 11;

IK-5

3.5 OJIeKTPOMAarHUTHBIC
Kosie0aHus U BOJIHBI

2,2

MIO/ATOTOBKA K
MPAKTHIECKOMY
3aHATHIO;
BBITIOTHEHUE
MPAKTHIECKUX
pator (M/13);
CaMOCTOSITENEHOE
n3ydeHne
yueOHOM 1
HayqHOU
JUTEPATyphI B TOM
qucie
IIEKTPOHHBIX

pecypcoB.

IpOBEpKa
HHIUBHIYaTbHBIX
3ajad;

IK-5

Uroro no pazneny

16/8U

4/411

14,2

Uroro 3a cemectp

36/81

18/81

18

32,2

OK3aMCH

4. Onrtuka




DJIeMEHTHI KBAHTOBOH (pr3HKH

HOJI'OTOBKA K
71a00paToOpHOMY,
CEMHUHAPCKOMY U
PaKTHYECKOMY
3aHSITHIO; IpOBEpKa
BBINIOJIHCHUE | WHJIMBHUYaJIbHBIX
NPaKTHYECKHUX 3aj1a4;
4.1 Bonnosas OITHKA 260T MI13): s HHT’a
(nHTepdepenmms, 8 6/21 6 10 P ’ » ITK-5
S paKIS, TIONAPU3AL) CaMOCTOSTENBHOE |  7Ta00PaTOPHBIX
’ U3ydeHHE pabot Ne 32, 34,
y4eOHOH n 35;
Hay4HOH cemuHap Ne 12;
JIUTEPATYPHI B TOM
qHCIe
3JIIEKTPOHHBIX
9 pecypcoB.
HOJIOTOBKA K
nabopaTopHOMY,
CEMHUHAPCKOMY H
[PaKTHYECKOMY
3aHSITHIO;
HpOBEpKa
BBITIOJTHEHUE
WHIUBHIYaTbHBIX
NPaKTHYECKUX i
pabot (U3); Janat,
4.2 KBaHTOBas ONITHKA 8 4 4 8 ’ 3aluTa [K-5
CaMOCTOSITEIIBHOE .
R nabopaTopHOH
GHOi 11 pabotbr Ne 36;
i N cemuHap Ne 12;
HAay4HON
JIUTEPATYPHI B TOM
qucie
JNIEKTPOHHBIX
pecypcos.
Hroro o pasueny 16 102 | 10 18
5. ®uszuka aToma
HOJTrOTOBKA K
nabopaTopHOMY,
CEMHHAPCKOMY U
OPAKTHYECKOMY
3aHSTHIO;
IpOBEpKa
BBITIOJTHCHUE
HHIUBHIYaTIbHBIX
PAKTHYCCKHX )
a6or (M13); Sasad
5.1 dusuka atoma 2|eaun|4m| 4 |6 [P : sauTa MK-5
CaMOCTOSITEIIBHOE
JVICHIE 1a00paTOPHBIX
e | pador Ne4l, 42;
ya N cemuHap Ne 13;
HAaYIHON
JIUTEPATYPHI B TOM
YHCIIe
AIIEKTPOHHBIX
pecypcos.
HWroro no pasaeny 8/41 | 4/11 4 6
6. ®wusuka TBEpAOrO  TeEA.




noAroToOBKa K

71a00paToOpHOMY,
CEMHHAPCKOMY;
BBITIOJTHEHUE
MpoBepKa
1P %KTH%CI;H?( WHJMBUAYaJIbHBIX
6.1 dusuka TBEpmOro TeNa. pador (M13); 3a/1a4;
DJeMeHTbI KBaHTOBOM 8/41 | 3/11 3 2 | CAMOCTOATEILHOC 3aIuTa [1K-5
U3ydeHHE N
07632091 yae6HOI 1 nabopaTopHOit
— paboTbr Ne 44;
cemuHap Ne 14;
JIUTEPATyphl B TOM
qucie
ANIEKTPOHHBIX
pecypcoB.
Hroro 1o pasneny 8/41 | 3/11 3 2
7. ®usMka sIpa ¥ NEMEHTAPHBIX
YaCTHI]
TO/ITOTOBKA K
CEMHHAPCKOMY U
MPAKTHIECKOMY
3aHATHIO;
BBITTOJTHEHUE
MPAKTHICCKUX npoBepKa
7.1 ®uzuka  sAapa U pator (M13); WHIWBUIYaJIBHBIX
6 2 2 2,1 | camocTosTENBHOE [1IK-5
JJIEMEHTAPHBIX YACTHUI] 3a1au;
U3yUeHHe .
o cemuHap Ne 15;
yueOHOI u
Hay4HOU
JIUTEPaTyphbl B TOM
qHCIe
JMEKTPOHHBIX
pecypcoB.
Wroro no pazaeny 6 2 2 2,1
HUroro 3a cemectp 38/8U1 | 19/41 19 (28,1 3K3aMEH
Uroro o aucuuiuinye 74/161|37/1211| 37 |60,3 3K3aMEH I1K-5




5 O0pa3oBaTte/ibHbIE TEXHOJIOTHH

Jnst popMHpOBaHUS KOMIIETCHIIMIA U peanu3alid MPeIyCMOTPEHHBIX BHJIOB Y4eOHOM
paboThl B yueOHOM MpOLIECCe MCHOIB3YIOTCS TPAAMIMOHHAS UM MOIYJIbHO-KOMIETEHTHOCTHAS
TEXHOJIOTMH.

Hcnonp3yrores ciienyromue BUbl JIEKIUNI:

BBO/JIHAS JIEKLIMSI — 3HAKOMUT CTYJECHTOB C LIEJIbI0 M Ha3HAYEHUEM Kypca, €ro pOJbio U
MEe-CTOM B CHCTEME€ Y4Y€OHBIX IUCLUIUIMH; JAaeTcsl KpaTKUW UCTOPUYECKHI 0030p pa3BUTHSA
TAHHOM HAayKH, CBS3BIBACTCS TEOPETHUYECKOE COJIepKaHWe y4eOHOW IUCHUIUIMHBI ¢ Oymymiei
MIPaKTUYECKON paboTON crienuanucTa, 1aeTcsl XapakTepucTUKa y4eOHO-METOIMYECKUX 110COOui
I10 KypCY, BBIJIA€TCs CIIUCOK JIMTEPATYPhI U COOOIIAIOTCS 3K3aMEHAlMOHHbIE TPEOOBAHUS;

nH(popMalMOHHAas JIEKU U - TPAJULIUOHHAs JIEKLINS, HA KOTOPOI MPOUCXOJUT U3JI0KEHUE
coJiepKaHus Y4eOHOM TUCIUTUIMHBL,

0030pHas JIeKUUs — YUTAETCs B KOHIIE pa3fiesla; B HEel OTpakaroTCsl BCE OCHOBHBIE
TEOPETUYECKUE IOJIOKEHUSI, COCTABJISIONINE HAyYHO-NOHATHHHYIO OCHOBY JaHHOTO pasjiena,
UCKJII0Yast IeTaTN3allio0 U BTOPOCTENEHHbBII MaTepHa;

npoOieMHasl JIEKIUSI — HCIOJIb3YeTCsl KaK 3JEMEHT B COCTaBe JIEKLMH, KOTJa Mepen
CTYIACHTaMH CTaBUTCS HEKOTOpasl MmpobiieMa U Mpeajaraercs HaTh MOAXOJbl U MYTH K €€
PEIIEHHUIO;

JeKUUA-BU3yaIu3alusl — JEeKIUU C TpUMEHEHHEeM (U3HUECKUX JIEeMOHCTpaluil ¢
00BSICHEHUEM MPOUCXOIAIINX SIBICHUN, OJJOKOB HH(GOPMAaLIMU B BUJIE CXEM, TaOJIUI, PUCYHKOB, a
TaK)XK€ KOMITbIOTEPHBIX IEMOHCTPAIUA.

Teopernuecknii Marepuan 3aKkpervisieTcss B XoJie J1a0OpaTOPHBIX, MPAKTUYECKUX,
CEMHMHAPCKUX 3aHATHSIX.

B xoze 1a6opaTopHBIX U MPAKTUUECKUX 3aHATHH MPAKTUKYETCS HHTEPAKTUBHBIE METOIbI
o0y4eHMs, Takhe Kak paboTa B MajbiXx rpynmnax(2-4 dermoBeka), HHAUBUIAYATbHOE OOydeHHE,
KOHTpoJIHpyeMas camocrtosTenbHas paborta. [Ipm 00paboTke pe3yabTaToB (U3HMYIECKOTO
JKCIIe-puMeHTa mpuMeHstores | T-meTo b,

6 YueOHO-MeToquYecKOe o0ecneueHue caMOCTOATEIbHOIH PadoThl 00YYAKOIIHXCSI
[Ipencrasneno B mpuiioxxenuu 1.

7 OueHoYHbIE CPeICTBA /1JIs1 IPOBeIeHNsI IPOMeKYTOUHOI aTTecTaluu
[IpencraBieHbl B MPUITIOKCHUH 2.

8 YueOHo-MeTOqUYecKOe M HHPOPMAIMOHHOE 00ecnevyeHHe AU CIUTIIHHBI (MOYJIs1)
a) OcHoBHasi IUTEpaTYypa:
1 Cagensbes, U. B. Kypc oOmmelt ¢pusuku : yuebHoe nocobue : B 3 romax / U. B. CaBenbes.

— 14-e u3x., crep. — CankTt-IlerepOypr : Jlans, [0. r.]. — Tom 1 : Mexanuka. MonekynspHas
¢uzuka — 2018. — 436 c¢. — ISBN 978-5-8114-0630-2. — Tekcr : a1ekTpoHHbIN // JlaHb :
ANEKTPOHHO-OMOmoTeyHass cucrema. — URL: https://e.lanbook.com/book/98245 (mara

obpamienus: 08.09.2020).

2. Cagennbes, U. B. Kypc o6mieit ¢pusuku : yuebHoe nocodue : B 3 Tomax / M. B. Caenbes.
— 14-e uzn., crep. — CankTt-IlerepOypr : JIans, [0. r.]. — Tom 2 : DeKTpUYECTBO U MAarHETU3M.
Bonnbl. OnTuka: Yue6noe nocobue — 2018. — 500 c. — ISBN 978-5-8114-0631-9. — Texkcr :
AJIEKTPOHHBIN // Jlanp : 3NIEKTPOHHO-OMOINOTEeUHAs CUCTEMA. — URL:
https://e.lanbook.com/book/98246 (mata obpamienus: 08.09.2020).

3. Cagenbes, 1. B. Kypc o6mieit ¢pusuku : yuebnoe nocodue : B 3 Tomax / 1. B. Caenbes.
— 12-e m3x., crep. — Cankt-IlerepOypr : Jlanb, [0. 1.]. — Tom 3 : KBanToBas ontuka. AToMHas
¢u3uka. duzuka tBepaoro Tena. Pu3nka aTOMHOTO spa U AMeMeHTapHbIX yacTul — 2018, —
320 ¢. — ISBN  978-5-8114-0632-6. —  Tekcr: »nekTpoHHbIi /  Jlanb
ANeKTpOHHO-OnOMMoTeynast cucrema. — URL: https://e.lanbook.com/book/106893  (mata
obpamienus: 08.09.2020). -



https://e.lanbook.com/book/98245
https://e.lanbook.com/book/98246
https://e.lanbook.com/book/106893

0) lonostHuTEILHASI IUTEPaTypa:

1. Casenbes, U. B. Kypc obtueit ¢pusuku : yuebHoe mocobue : B 3 Tomax / . B. Casenbe. — 12-¢
u3n., crep. — Cankr-IlerepOypr : Jlans, [0. 1.]. — Tom 3 : KBanToBas ontuka. Atomuast puszuka. Ousuka
TBepAoro Ttena. duszuka aToMHOro siApa M 3neMeHTapHbix yactuy — 2018. — 320 c¢. — ISBN
978-5-8114-0632-6. — Tekcrt : anekTpoHHbIH // JlaHp : snexkTpoHHO-OMONMMoTeuHas cuctema. — URL:
https://e.lanbook.com/book/106893 (mata obpamierus: 08.09.2020).

2. Koukwms, 1O. I1. Yuebnsie 3agauu no ¢usuke : yaednoe nocodue / FO. I1. Koukun, U. 1O.
borauesa ; MI'TY. - [2-¢ u3n., noarot. no neu. usfd. 2014 r.]. - Marautoropek : MI'TY, 2015. - 1
anekTpoH. onrt. jguck (CD-ROM). - 3Barm. ¢ Turyn. 9kpana. -  URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=1515.pdf&show=dcatalogues/1/1124054/
1515.pdf&view=true (mara obpamenus: 25.09.2020). - MakpooOBeKT. - TEKCT : AIEKTPOHHBIH. -
Csenenus goctynssl Takoke Ha CD-ROM.

3 Kouxkum, 1O. I1. ®usuka : yaednoe nmocodue / 0. I1. Koukun ; MI'TY. - MarHuTOTOpCK :
MI'TY, 2015. - 55 C. : WL, Tab1. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=1212.pdf&show=dcatalogues/1/1121331/
1212.pdf&view=true (mara oopamenus: 25.09.2020). - MakpooObekT. - TeKCT : 3IeKTPOHHBIH. -
HNmeercsa neyaTHbIN aHAJIOT..

4 Koukun, lO. I1. Coopuuk 3amay no ¢usuke : npaktukym / 0. II. Kouxun, U. IO.
borauesa ; MI'TVY. - Marauroropck : MI'TV, 2018. - 1 anexrpon. onrt. auck (CD-ROM). - 3ari. ¢
THTYIL. JKpaHa. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=3568.pdf&show=dcatalogues/1/1515209/
3568.pdf&view=true (mata obpamenus: 25.09.2020). - MakpooOBeKT. - TEKCT : IAEKTPOHHBIN. -
ISBN 978-5-9967-1162-8. - Ceaenust noctymabl Takke Ha CD-ROM.

5 Koukwn, O. I1. ®usuka : yaedbnoe nocoodue / 1O. I1. Koukun ; MI'TY. - Marauroropck :
MI'TY, 2016. - 1 osmextpon. onrt. auck (CD-ROM). - 3arm. ¢ turtyn. skpana. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=2345.pdf&show=dcatalogues/1/1129985/
2345.pdf&view=true (mata oOpamenus: 25.09.2020). - MakpooOBbeKT. - TeKCT : ANeKTPOHHBIH. -
Ceenenns noctynssl Takke Ha CD-ROM..

B) MeToauyeckue yKazaHusi:

1. Mexanuka. MonekynsipHas Gu3nKa U TepMOIMHAMUKA : Ja0opaTopHBIi pakTukym / E.
H. Acranog, 3. H. botrega, JI. C. JlomkenkoBa u ap. ; MI'TVY. - Marauroropck : MI'TVY, 2016. - 1
anekTpoH. ont. Auck (CD-ROM). - 3aru. ¢ tutyi. skpana. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=2420.pdf&show=dcatalogues/1/1130121/
2420.pdf&view=true (mata obpamenus: 25.09.2020). - MakpooOBbeKT. - TEKCT : AIMEKTPOHHBIN. -
Ceenenus goctynusl Takke Ha CD-ROM.

2. Beuepkun, M.B. Dnekrpocratuka. [IocTOsIHHBIN TOK: JabopaTopHbIil pakTukym / M.
B. Beuepkun, E. E. Enuceesa, C. I'. IlleBuenko ; noa pea. M. B. Beuepkuna ; MarHuToropckuit
rocynapcTBeHHbIN Texuuueckuit yuusepcuteT uM. [.11. HocoBa. — Maruutoropck : MI'TY, 2011.
— 60 c. — TekcT : HEMOCpEACTBEHHBIN.

3. Beuepkun, M. B. DnekTpocTaTrka 1 MOCTOSHHBIN TOK : MpakTukyMm / M. B. Beuepkun,
O. B. Kpugko, E. B. Makapuesa ; MI'TY, UH-T sHepreTuxu u aBTomaTuku, Kad. ¢pusuxmu. -
Maruutoropck : MI'TVY, 2012. - 1 snektpos. ont. auck (CD-ROM). - 3ari. ¢ TUTyI. 9KpaHa. -
URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=1544.pdf&show=dcatalogues/1/1124701/
1544.pdf&view=true (mara obpamenus: 25.09.2020). - MakpooOBeKT. - TEKCT : 2IEKTPOHHBIH. -
Ceenenus goctynssl Takke Ha CD-ROM.



https://e.lanbook.com/book/106893
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https://magtu.informsystema.ru/uploader/fileUpload?name=1515.pdf&show=dcatalogues/1/1124054/1515.pdf&view=true
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https://magtu.informsystema.ru/uploader/fileUpload?name=3568.pdf&show=dcatalogues/1/1515209/3568.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=3568.pdf&show=dcatalogues/1/1515209/3568.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=2345.pdf&show=dcatalogues/1/1129985/2345.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=2345.pdf&show=dcatalogues/1/1129985/2345.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

4. Apkymuc, M.b. DOnexrpomarHerusm. OnTuka: j1abOpaTOpHbIA MPAKTUKYM 11O
mucuuiuinie «®Pusnka» s CTYAGHTOB Bcex crnenmaibHocTe /| M.b. Apkymuc [u ap.]. —
MarHuToropckuii rocyAapCTBEHHbIM TexHuyeckuii yHusepcurer uMm. [.M. Hocosa. —
Marnutoropck : MI'TVY, 2009. — 102 c. — TekcT : HemOCpeACTBEHHBIH.

5. benos, B.K. ®u3uka aroma, TBEpAOro Teja, sJpa: MHCTPYKLUHUS IO BBIIOJHEHUIO
1ab0paTopHBIX paboT Mo ¢u3MKe Ui CTyIAeHTOB Bcex crermanbHocteit / B.K. benos [u mp.].
MarHuToropckuii rocyAapCTBeHHbIM TexHuyeckuii yHusepcurer wuMm. [.M. Hocosa. —
Marnutoropck : MI'TVY, 2007. — 48 c. — Tekcr : HemoCpeACTBEHHBIH.

r) [Iporpammuoe ob6ecnneuenue u UHTepHeT-pecypceb:

IIporpammuoe obecnieueHue

Haumenosanue [10 Ne morosopa Cpox neiicTBUS JIULEH3UU

MS Office 2007 Professional [Ne 135 ot 17.09.2007 OeccpouHo

MS Windows 7 Professional

J1-1227-18 o1 08.10.2018 11.10.2021
(st KITaccoB)

CBOOOZIHO  pacrpocCTpaHseMoe

7Zip 0

06eccpovHO

CBOOOJTHO  pacmpoCTpaHsIeMOe

FAR Manager o

06eccpovHO

IIpodeccuonanbHble 0a3b1 JaHHBIX U HHPOPMALMOHHbIE CIIPABOYHbIE CHCTEMbI

Hassanue xypca CcrlIKa

DnexkTpoHHas 0aza mnepuoandeckux wu3manuii East View

Information Services, OO0 «M1BUC» https://dlib.eastview.com/

Hanmonanenass uHpopmanmonHo-aHanuTuueckas cucrema —(URL:
Poccuiickuit uaaekc Hayanoro rutupoanus (PYHIY) https://elibrary.ru/project risc.asp

IMTouckoBas cucrema Akagemust Google (Google Scholar) URL.: https://scholar.google.ru/
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https://scholar.google.ru/

9 MarepuajibHO-TeXHMYeCKoe ofecneyeHne THCHUTLIMHBI (MOLYJIs1)

MarepuanbHO-TEXHHUECKOE 00eCTIeYeHNE JUCIUTUINHBI BKIIOUACT:

Tun u Ha3BaHUE ayJUTOPUU

VYdeOHble ayIUTOPHH JJIS IPOBEJCHUS 3aHATUN JIEKIIMOHHOTO THIA: MylbTUMeIUITHbIC
CpeACTBa XpaHEHHMS, TIepelauu U MPeICTaBICHUS HH(OPMAIHH.

VYyeOHast ayuTopHs AJ1s1 TPOBEACHUS JIaOOpaTOPHBIX padoT: JlabopaTopHbie YCTAaHOBKH,
M3MEpUTENbHbIE PUOOPHI Ul IPOBEIEHUS 1a00PaTOPHBIX pabOT, MEPUTEIbHBIA HHCTPYMEHT.

VY4eOHble ayIUTOPUN JJIsl BBIOJIHEHUS KYPCOBOTO NMPOEKTUPOBAHMS, TTOMELICHUS IS
CaMoCTOSITeNIbHOM paboThl: [lepcoHanpHbIie KOMIBIOTEPHI ¢ makeromM MS Office, ¢ BeIXOI0M B
WHTepHer u C JOCTYIOM B OJIEKTPOHHYIO HH(POPMAIMOHHO-00pAa30BATENBHYIO CpEdy
YHUBEPCUTETA.

[lomemienne nas XpaHeHUss M OPOQUIAKTHUECKOTO OOCIYKHMBAaHUS  y4eOHOIO
obopynoBanus: Cremnaxu, ceiidpl A1 XpaHeHus yueOHoro o6opyaoBanus. THCTpyMeHThI i
peMoHTa 000pyIOBaHUS



IIpuioxenue 1
[To mucuunnune «®Pu3KuKay NIpelycMOTpEHa ayIMTOPHAs U BHEAYJUTOPHAS CaMOCTOSITENIbHAs

paboTa oOyJarommxcs.
AynuTOpHas caMOCTOSTENIbHAS pab0Ta CTYACHTOB MPEIIoJaracT peiieHHe KOHTPOIbHbBIX 331a4
Ha IMPAKTHYCCKUX 3aHATUAX.

IIpumepHbIe ayAnTOPHBIE KOHTPOJIbHBIE padoTsl (AKP):
AKP Nel «Mexannka. MoaekyasipHas pusznka. Tepmoamnammuka

1. Pajuyc-BeKTOp 9acTHIbI H3MEHsIeTCs 110 3aKoHy: I =5t%i + j + 2tk .

Onpenenuth: 1) ypaBHEHHE TPAEKTOPUHU YACTHIIBI; 2) CKOPOCTh U YCKOPEHHUE YaCTHUIIBI B
MOMEHT BpeMeHHU to=1 c; 3) kacaTenbHOE M HOPMAJIbHOE YCKOPEHHE TOYKU B ATOT )K€ MOMEHT
BpEMEHHU.

2. OauH MOJTB UACATIBHOTO OJHOATOMHOTO T'a3a COBEPIIIAET MPOIIECC
1-2-3. To= 100K. Ha ygactke 2-3 K Ta3y HOJBOIST KOJIUICCTBO 3 2

3T f------
teriotel Q23 = 2,5 k/[oc. HaiimuTe oTHOMIEHNE pabOTHI A1-2-3, -

COBEpIIIaeMO# ra30M B X0JIe TIPOIIeCcca, K KOMMIECTBY TeIIOThl  Q1.2.3,  T---7]

MOTJIOMEHHOMY Ta30M. P

3. Ha 6apaban pangnycom R = 15 cM HamoTaHo HUTh. K KOHIy HUTH PUBSA3aH Ipy3 Maccoi m =
800 T, KOTOPBKIit OIycKaeTcs ¢ yckopeHueM a = 1,5 m/c2. Onpenennte MOMEHT HHEPIHH
Oapabana.

4. Crepxenb ;yHOM 1,5 M 1 Maccoil 10 KT MOXKET BpallaTbCsi BOKPYT HEMOABHKHOM OCH,
MPOXOSIIEH Yepe3 BEpXHUU KOHEL CTepKHS. B cepenuny crepxHs yaapset myns maccoit 10 T,
JIeTAas B TOpPU30HTAILHOM HampaBjieHUuHU co ckopocThio 500 M/c u 3acTpeBaeT B crepskHe. Ha
KakoOW yroJl OTKJIOHUTCSI CTEPKEHD Mocia yaapa?

5. Onpenenure, Ipy KaKOW TEMIIEpaType raza, COCTOSIIET0 U3 CMECH a30Ta M KHCIIOPO/ia,
Han0oJIee BEPOSATHBIC CKOPOCTH MOJICKYJT a30Ta U KUCJIOPOJia OyIyT OTIIMYATLCS APYT OT Apyra
Ha Av = 30 m/c?

AKP Ne2 «aekrpocraruka. [locTosinablii TOK. MarHuTHoe moJie»

1. B Tpex BepmmHax kBajpara co cTopoHor a=40 cM HaXoJsATCs OJIMHAKOBbBIE
MOJIOKUTETbHBIE 3apsabl 0 6,4 HKIT kakaplid. HaiiTu HanpsskeHHOCTh U OTEHIIUAT
AIIEKTPUYECKOTO MOJIs B UETBEPTOH BepiuHe. PaccunTarh pa3HOCTh MOTEHITHAIOB MEXTY
LIEHTPOM KBaJIpaTa U YeTBEPTOM BEPIIUHOM.

2. Ha puc. €1=1,0 B, €2=2,0 B, €3=3,0 B, r1=1,0 Om, 1r2=0,5 Om,

rs=1/3 Om, R1=1,0 Om, R3=1/3 OM. Onpenenure: 1) cuibl Toka BO
BCEX YYacTKax IeMH; 2) TeIIOBYI0 MOIIHOCTh, KOTOPAas 3. 73
BBIJICTISIETCS] HA COMPOTUBICHUU Ra. iz £2. 2
[ 1
Az

3 Konzencarop ¢ eMkocTbio 4 MKD 3apsanian OT UCTOYHHMKA TOKa ¢ HanpspkeHueM 36 B u
MIPUCOEIMHIIIN B TOUKax A 1 B ¢ Garapeeit He3apsHKEHHBIX KOHAECHCATOPOB, M300paKeHHOM
Ha pucyHke K 3agaude 15.3. [Ipuuem C1=3Mk®D, Co=5 Mx®, C3=24 mx®. Haiitu 3apsnz,
KOTOPBIH 1ociie 3Toro 0yaet umMeTh KoHaeHcarop Cs, 1 n3MeHeHHe o0IIel SHeprum Bcex




YCTBIPEX KOHACHCATOPOB.

4. Kpyrosoii BuToKk paguycom R=15,0 cM pacmonoxeH OTHOCUTETbHO OECKOHEYHO JTTMHHOTO
IIPOBOJIa TaK, YTO €T0 IJIOCKOCTh NapajljiesibHa IpoBoay. lleprnenauKyinsp, BOCCTaHOBIECHHBIN
Ha IIPOBOJ U3 LIEHTPA BUTKA, ABJISAETCS HOPMAJIbIO K IJIOCKOCTH BUTKA. Cuja TOKa B IIPOBOJIE
[1=5A, cwa Toka B BUTKe Toku [>=1A. Paccrosiaue oT nieHTpa BuTKa 110 mpoBoa d=20 cM.
Onpenennre MarHUTHYIO MHAYKIUIO B LIEHTPE BUTKA.

5. Ha paccrostnuu a = 1 M OT JUIMHHOTO IpsIMOTO IpoBoja ¢ TokoM [ = 1kA HaxoauTcst
KOJIbIO paguycoM 1 = 1 cMm. Kosb1o pacrnonokeHo Tak, 4T0O MarHUTHbBIN MOTOK,
IIPOHHU3BIBAIOLIUH €r0, MakcuMalieH. OnpenenuTe, Kakon 3aps/] IpOTEeUYeT M0 KOJIbIy IPU
BBIKJIIOYEHHH TOKa B IpoBojie. ConpoTuBieHue konpla R = 10 Om.

AKP Ne 3 «BoiHOBasl OITHKA»

1. [InockoBbINyKIIas CTEKIISIHHAS JIMH3A C PaIUycOM KPUBHU3HBI cepuueckoil moBepxHocTu R
= 12,5 cM npmkaTa K CTEKJISIHHOM TUTacTUHKE. J[HaMeTp HEKOTOPOTO TEMHOTO KOJIbIIa
HeiotoHa B oTpakenHoM cBete 01 = 1,0 MM, TMaMeTp ke TEMHOTO KOJIbIA, TIOPSIKOBBIH
HOMeEp KOTOpOro Ha 5 exunwir 6osbiie, d2 = 1,5 mm. OnpenenuTh AJIHHY BOJTHBI CBETA A.

2. Ha nudpakiroHHy0 pemeTky najaaeT HopMajabHO My4OK CBETa OT Pa3psIHON TpyOKH,
HaIOJHEHHOU BOI0OpoIoM. UemMy moJKHA OBITh paBHA MOCTOSTHHAS PEIIETKH, YTOOBI B
HanpasieHuy ¢ = 41° coBnajany e TMHUK: A1 = 6563 A (MakcUMyM TpeThero HopsaKa) 1
L2 =4102 A (MaxcumyM yeTBepTOro nopsKa)?

3. [epBbIii MONSIPU3AaTOP YCTAHOBIICH TAK, YTO €TO TUNIOCKOCTh MPOITYCKAaHUsI BEPTHUKAIBHA,
BTOPO# MOJAPH3aTOp Pa3BEPHYT MO OTHOMICHHIO K IepBoMy Ha yroa 20°. Bo ckonbko pa3
W3MEHUT WHTEHCUBHOCTh €CTECTBEHHOTO CBeTa Takas cucrema? [log KakuM yriom kK

BEpPTHUKAJIE HY>KHO YCTAHOBUTH TPETHU MOJIIPU3ATOP, YTOOBI CBET Yepe3 TaKyl0 CUCTEMY He

npomen?

AKP Ne 4 «kKBanToBast Mexanuka. KBanToBasi MexaHuka»

1. Yepnoe Teno Harpenu ot temrnepatypsl 600 K 1o 2400 K. Bo ckoibpko pa3 yBennuuiach
oO1m1as TeroBas dHeprus, u3iaydaemas TeiaoMm? Ha ckosibko u3MeHusach JUIMHA BOJIHBI,
COOTBETCTBYIOIIAs MAKCUMYMY SHEPTHH U3Ty4Y€HUS U CIIEKTPAJIbHBIM COCTaB U3ITyuyeHus?

2. ®otoH c sueprueit 1 MaB paccesiics Ha cBOOOHOM MOKOUBIIEMCS eKTpoHe. Haitu yron
paccestHusi JOTOHA U KHHETUYECKYIO SHEPTHUIO AJIEKTPOHA OT/Aa4YH, €CIIU B Pe3yJIbTaTe
paccesiHusl JUTHHA BOJIHBI (POTOHA M3MeHWIach Ha 25%.

3. Ilpu moouepenHOM OCBEIICHUH MOBEPXHOCTH HEKOTOPOTO METasia CBETOM C JJTUHAMU
BoJH 0,35MkM u 0,54 MKM 0OHAPYXKHIIU, YTO COOTBETCTBYIOLHME MAKCUMYMbI CKOPOCTH
(OTORNEKTPOHOB OTJIMYAIOTCS APYT OT Apyra B 2 pa3a. Haiitu paboTy BbIX0/1a SJIEKTPOHOB C
IIOBEPXHOCTH 3TOrO METalIa.

4. Tlyd4ok mapajieibHO JABMAKYIIUXCA SIEKTPOHOB, MMEIOMUX ckopoctu 10° M/c, manaer
HOPMAaJIbHO Ha Juadparmy ¢ JIMHHOH menbio mupuHoi 1 MxMm. Ha skpaHe 3a mienbio Ha
paccrostauu 0,5M oOpasyercs AudpakimonHas kaptuHa. OnpeaenuTs JMHEHHOe PacCTOsSHUE
MeXly AM(PPaKIMOHHBIMA MUHUMYMaMH TIEPBOTO MOpsKA.

5. Bo ckolbko pas IIC6p01>iJ'ICBCK8.H JAJINHA BOJIHBI YaCTHUIIbI MCHBIIIC HCONIPCACIICHHOCTH Ax ee
KOOPAWHATLBI, KOTOpass COOTBCTCTBYCT OTHOCHUTEIIFHOM HCEOMPCACIICHHOCTHU UMITYJIECA B 1% ?

6. DJIEKTPOH HaXOIUTCS B OECKOHEUHO INTyOOKOM MOTEHIMAIBHOM siMe upHuHOi €. B kakux
TOYKax B uHTepBajie () <x < { IUIOTHOCTb BEPOATHOCTH  HAXO0KJIEHUS AIEKTPOHA HA IIEPBOM
Y BTOPOM 3HEPIreTUYECKUX YPOBHAX OJAMHAKOBA? BBIUMCINTH INIOTHOCTh BEPOSATHOCTHU AJIS




3THX TOYeK. Perenne nmosicHUTh rpaduyecku.

AKP Ne 5 «®@u3unka aTroma u siipa»

1. BeluMCIINTh MHAYKIIMIO MarHUTHOTO TI0JIS B LIEHTPE aToMa BOJI0p0ia, 00pa30BaHHOTO
BpallleHHEeM JICKTPOHA IO MEePBOii OOPOBCKON OpOUTE (CUUTATH BPAILAIOIIMIACS IIEKTPOH
KPYTOBBIM ITOCTOSTHHBIM TOKOM).

2. Tokosmuiicst non He™ ucmyctuit GOTOH, COOTBETCTBYIONIN TOJIOBHOM JIMHUY cepun JlaiiMaHa.
Haiitu sHEpruto, UMITyJIbC 1 Maccy 3TOTo (OTOHA.

3. lpenapar ‘U maccsl m = 1 r uznyqaer 1,24-10* o — vactui B cexyny. Haiinure nepuos

nmoJjypaciazga 3Toro mnpemnapara, €ro HadaJlbHYyr0 aKTUBHOCTb U aKTUBHOCTB UCPE3 1MpII JICT.

4. SAnpa nutus-7 6omOapaupyroTcs NpoToHaMu. B pesynbTaTte npoTekaHus s1epHON peakuu
00pa3yroTcs IB€ OJIMHAKOBbIX YacTulbl. HaliT uMiynbcel atux yactui. [loa kakum yriaiom oHU
paznerarorcsi? CunuTaTh, UTO SIAPO-MULIEHb HEMIOIBUKHO, a DHEPI'Hs HAJIETAIOIIEro IPOTOHA
paBHa 2,6M»>B

BHeayautopHasi camocTrosiTesibHasi padora o0y4aromuXxcsl OCYIECTBIISETCS B BUJE U3YUEHUS
JUTEPaTyphl [0 COOTBETCTBYIOLIEMY Pa3Jielly ¢ IPOpabOTKOM MaTepuana; HoAroTOBKU K
BBITIOJIHEHUIO JIA0OPAaTOPHBIX pabOT MO (PU3HMKE, MOATOTOBKH K CEMHUHAPCKUM 3aHATUSM U
BBITIOJIHEHNE UHIUBUIYAIbHBIX 3a/laHUH.

Ilepeuyenn Tem I NOATOTOBKH K CEMUHAPCKUM 3aHATHSAM:
CemuHap 1. [IpuMeHeHnEe 3aKOHOB COXpaHEHUS 1JI ONPEIETIECHUS] CKOPOCTH TOJIeTa MyJIn

1. UMnynbc MatepualibHOM TOUKU. IMIysibC cUCTEMBI. 3aKOH COXpaHeHUs umnyibca. LlenTp
MacC CUCTEMbI MaT€pUaAIbHBIX TOUEK.

2. MoMeHT ummnynbca 4acTulibl. MOMEHT UMITYJIbCAa CUCTEMBI. 3AKOH COXPAaHEHHSI MOMEHTA
HMITYJIbCA CUCTEMbI MATEPUATIbHBIX TOYEK.

3. PaGora cuiabsl. MomHoOCTh

4. KoHcepBaTuBHBIE (MOTEHIMANIbHBIE) CUJIbL. [loTeHIIMaNbHAS SHEPTHS CUCTEMBI MaTEPUATIbHBIX
ToueK. CBs3b CHJIbI U NIOTEHLIIMAIBHON SHEPTUU.

5. Kunernueckasi sHEprusi CHCTEMbl MaTEpUATBHBIX TOUEK

6. 3aKOH COXpaHEHUS MEXaHUYECKOW SHEPTUU CUCTEMbI MaTEPUAIIBHBIX TOUEK

7. Ypyrue u Heylpyrue CoyaapeHus.

CeMI/IHap 2. [[I/IHaMI/IKI/I BpalaTeJIbHOT'O ABWXXCHUA TBCPAOT'O TCJIa BOKPYT HEIOABMXKHOM OCH

1. AHanorus XxapakTepUCTHK M YPaBHEHHMH ITOCTYNATEIBHOTO U BPALIaTEIbHOTO IBHKEHUSI.

2. OCHOBHOE ypaBHEHHUE TMHAMMKH MTOCTYNATENLHOTO JIBU)KEHUS (JIBA BUJIA).

3. OcHOBHOE ypaBHEHHE TMHAMUKH BpalaTeIbHOIO ABWXEHUS (J1Ba BUA).

4. MOMEHT CUJIBI 1 MOMEHT MMITYJIbCA.

5. MoMeHT uHepLuuy TBEPIOTo TeJa.

6. Teopema IlIteitnepa.

7. Ilpumenenue teopemsl LlITelinepa U cBOMCTBA aJAMTUBHOCTH MOMEHTA UHEPLIMU B IIPOCTHIX
clIyqasix.




Cemunap 3. DneMeHTHI CTaTUCTUYECKON (PH3UKH

. IBa MeToa onucanusi MaKpOCKOITMYECKUX CUCTEM.

. [TapameTpsl coCcTOSIHUS.

. PaBHOBECHBIH TTpo1IECC.

. OCHOBHO€ ypaBHEHHE MOJICKYISIPHO-KHHETUYECKON TEOPUHU Ta30B.

1
2
3
4
5. YpaBHEHME KHHETUYECKON TEOPUU T'a30B.
6. DHeprus MOJIEKyJI rasa.

7. Pacnpenenenne Makcaeia.

8. Ananu3s pacnpenenenus Makcseia.

9

. XapakTepHbIe CKOPOCTH MOJIEKYJ HACATBHOTO Ta3a.
Cemunap 4. IlepBoe Hauano TepMOAMHAMUKH

1. JlaBnenue u temrieparypa ¢ Touku 3peHuss MKT. YpaBHeHne cOCTOSIHUS UACATBHOTO ra3a.
2. IlepBoe HayaO TEPMOIUHAMUKH.
3. Pacnipenienenre sHEPruM 1O CTETIEHSIM CBOOOIbI.
4. BuyTpeHHss SHeprus Kak (PyHKIUS COCTOSIHUS CUCTEMBI.
5. PaboTa kak ¢yHKIHS TIpoiiecca.
6. 3oTepMuyeckuii, U30XOpUUYECKUI U N300apuUeCcKHil MPOIIECCHI.
7. TemmoemkocTs. OTHOMIEHNE TermtoeMKocTel. [Toka3arens agnadaThl.
8. Aqnabaruueckuii mpouecc. Ypasuenue [lyaccona.

CemuHap 5. Bropoe Hayano TepMOIUHAMUKHI

1. OOparumbie 1 HEOOpPATUMBIC TIPOIECCHI.

2. Bropoii 3aKOH T€pMOIUHAMUKH.

3. [IpuBeIecHHOE KOJIMYECTBO TEIIOThI. DHTpONuUs Teaa. CBONCTBA SHTPONMHU U30JUPOBAHHOM
CHCTEMBI.

4. V3MeHeHHue SHTPOIIUH B U30IPOIIECCaX C MICATbHBIM Ia30M.

5. TepmouHaMu4ecKasi BEPOSITHOCTh COCTOSTHUS CUCTEMBbI. CTaTUCTUYECKUIA CMBICT BTOPOTO
Havaja TepMOIMHAMUKH.

CeMI/IHap 6. HccnenoBanue QJIICKTPOCTATHUYCCKOI'O I10JII € IIOMOIIBIO OJJMHAPHOT'O 30H1a

1. DnekTpocraTnyeckoe noJe. JIEeKTpudeckuii 3apsaa. 3akoH Kynona.
2. Hanpsk€HHOCTB 3J1€KTpocTaTHUecKoro noJis. IlpuHnun cyneprno3uuny.

3. Tlotok BexkTopa £ . Teopema 'aycca.

4. TIoTeHIMABHOCTD MIEKTPOCTATUYECKOTO NOJIsL. Teopema 0 HUPKYISIIHH.

5. CBs13p MEX]ly HAaIIPSHKEHHOCTBIO Y IIOTEHIIMAIIOM.

6. 'eomerpuueckoe onucanue nosst. CUI0BbIE JIMHUN. DKBUIIOTEHIIMAIBHBIE TOBEPXHOCTH.

Cemunap 7. IlocTOSIHHBIN DIIEKTPUYECKUM TOK.

1. Onexrpuyeckuil Tok. [InoTHOCTE TOKA. YpaBHEHHE HENTPEPHIBHOCTH.



2. 3axon Oma a1 OAHOPOAHOTO yuacTka 1enu. ConporuiieHue npoBoaHuka. CoeMHeHUE
COITPOTHUBIICHU.

3. 3axon Oma ajst HeOAHOPOAHOTO yuyacTka 1enu. Ctoponnue cuibl. DJC.

4. Tlpasuna Kupxroda.

5. MomnHocTs ToKa. 3akoH [[xoyns-Jlenna.

Cemunap 8. M3yuenne pe3oHaHCca HAMPSHKEHUM U OTIPEIeTICHNE HHAYKTUBHOCTH KaTYIIKH

Pe3onaHCHBIN KOHTYD.

. BeinyxieHHble Ko1e0aHusl B KOHTYpE.

. CnBur ¢a3 mexay BaemHe DJ[C u TOKOM B KOHTYpE.
. [lonHOE conpoTHBIIEHNE B LIENU IEPEMEHHOTO TOKA.

. Pe3onanc HanpspkeHH.

. AMIUIATYy/1a CHJIBI TOKA IPU PE30HAHCE HAIPSKCHUM.

N Ok LN

. BexropHas nuarpamma.
Cemunap 9. MarauTHoe 1mosie. DJIEeKTpOMarHuTHasE MHIYKIUS

1. UcTOYHMKH MarHUTHOTO MOJIs1. MarHuTHOE MOJIE ABMKYIIETOCS 3aps/1a U MPOBOTHUKA C TOKOM.
3akoH buo-Casapa.

2. [loTok ¥ IUPKYJALMS BEKTOpAa MHAYKIIMKM MarHuTHOTO noJist. Teopema ["aycca u reopema o
LUAPKYISILUN.

3. Cuna Jlopenua. [IBukeHue 3apsbKeHHOM YacTUIBI B MATHUTHOM TIOJIE.

4. Cuna Amrnepa.

5. 3aKkoH anekTpoMarHuTHOM uHAyKunu Papanes. [Ipasuso Jlenna.

6. BuxpeBoe 3JIeKTpU4eCcKOe MoJIe.

7. SIBnenue camounaykiuu. UuaykruBHocTh. ColeHOU .

8. DHeprust KOHTypa ¢ TOKOM U MarHUTHOTO MOJIA.

Cemunap 10. MaTepdepennus cBeta

1. DneKTpoMarHUTHBIE BOJIHBI.

2. KorepeHTHOCTh 1 MOHOXPOMATHYHOCTh CBETOBBIX BOJIH.

3. UnTepdepenmus cBeTa OT IBYX UCTOUYHUKOB.

4. aTepdepeHnus cBeTa OT II0CKOIapalICIbHON IJIACTHHKH.

5. NHTepdepenius cBeTa OT INIACTHHKY NiepeMeHHo# TouHbl. Konbiia HeroToHa.
6. [Ipumenenne naTepdepeHITNN CBETA.

Cemunap 11. Iudpaxius ceera

1. SABnenue audpaxun. Oco6eHHOCTh AUdpaKIMK CBETOBBIX BOJH. Audpakius Openens u
®paynrodepa.
2. IIpunauun ['rolirenca-dpenens. YpoueHne BBIYUCIEHUH ¢ TOMOIIBIO BEKTOPHON IMarpaMMbl.
3. dudpaxuus @peHens Ha KPYriioM OTBepCTHU. 30HbI DpeHens.
4. Nudpakaus OpayHrodepa Ha y3KOH IPSIMOTUHEWHON 1IeNH. Y CIOBUS MaKCUMyMa U
MUHUMYMa. 3aBUCUMOCTh MHTEHCHUBHOCTH CBETA OT yIJia AU(PaKIHIH.



5. dudpakunonnas pemerka. OCHOBHBIE XapaKTEPUCTHKHU TU(PPAKIUOHHOMN PEIIETKH. Y CIIOBHS
IJIABHBIX MAKCUMYMOB M MUHUMYMOB U JI00aBOYHBIX MUHUMYMOB.

Cemunap 12. [longpuzanus ceera

1. lonsipuzanus cera. EcrecTBEHHBIN U MOISPU30BAHHBIHN CBET.

2. Tlonsipu3anus cBeTa Ipu OTPaKEHUU U IpesomiieHuH. 3akoH bprocrepa.

3. [onspuzarus npu JBOWHOM JrydernpenomieHnn. CBOMCTBa OOBIKHOBEHHOTO H
HEOOBIKHOBEHHOTO JTYYCH.

4. TlonsipuzaunonHsle npusmsl. [Ipu3ma Hukomns.

5. 3akoH Mastoca. AHaiIu3 MOJISIPU30BAHHOTO CBETA.

6. OnTuyecky akTUBHBIE BellecTBa. BpalieHue niockocTy Nosipru3aluy CBeTa.

Cemunap 13. KBanToBas npupoja csera. KopnyckynsipHO-BOJIHOBOM Tyainn3m

1. TermoBoe m3mydeHue abCOMOTHO YepHOTo Temna. 3akoH Ctedana — bonbnmana. 3akoH
cMenieHus: Buna.

2. KopnyckynspHO-BOJHOBOM Jyanu3M cBeTa. DJHEprusi U ummnysbc ¢poToHa. J[aBieHue cera.
3. ®oTtorpdext. 3akonsl pororddexra. Dopmyna DHIITEHHA.

4. Oddexr Komnrona. ®opmyna Komnrona.

5. BosnHoBsI€ cBoOMcTBa yacTull. [{imrHa BoHb! e bpoits. [IpuHuun HeonpeneaeHHOCTH
I'eitzenOepra.

Cemunap 14, 15. DneMeHTbl KBAHTOBOW MEXaHUKH

1. [Tnanerapuas mojaens atoma. [locrynarer bopa.

2. M3nyuenue atoMa BOI0pOJa U BOJAOPOI0NIOA00HBIX cucTeM. CriekTpaiibHblie cepun. Popmyra
bansmepa.

3. CexTpbsl MHOTORJIEKTPOHHBIX aTOMOB. 3aKOH Mo3u.

4. KBaHTOBBIE 4KCIIa, XapaKTEPU3YIOIIHE MOJ0KEHHUE AIEKTpOoHa B aToMe. KBaHTOBaHME YSHEPTHH.
KBanToBanue MoMeHTa uMitysibca. CIIMH 3JIEKTPOHA.

5. CxemMa »HepreTHUECKUX YpOBHEW aToMa Boaopoaa. [IpaBuna orbopa npu aTOMHBIX IEPeXoax.
6. 3anoaHeHHe AMEKTPOHHBIX 000J0UEK B MHOTOAIEKTPOHHBIX aroMax. [Ipunmumn [Taymu.

Tema 16,17.AToMHas u snepHas pusuka

1. SIBnenue pagunoakTuBHOCTH. OCHOBHOM 3aKOH paJlMOAKTUBHOIO pacnaja. PaqnoakTuBHbIE
pSBI.

2. CocTaB U XapaKTEpPUCTUKU aTOMHOTO sijipa. SnepHble cuibl. KanensHas n o6og04yeyHast
Mozenu saaep. Pannyc snpa.

3. Macca u sHeprus CBsI3U A1pa. Y IeiabHasi JHEPTHs CBS3H.

4. SAnepHble peakuu. DHEPIUs A1EPHON PEAKLINH.

5. YpaBHEHME U PHEPIETUUYECKOE YCIOBUE Oi-pacmana. CBsA3b SHEPTUM O-YACTHIIBI C IEPHOJIOM
nonypacnana. TyHHenbHbIN 3¢ dekt npu a-pacnane. CnekTp o-4acTuil.



6. XapaxTep cnekrpa y-u3iaydeHus. [Ipouecchl B3auMOIeHCTBUS Y-KBAaHTOB C BELIECTBOM.
3aBUCUMOCTb UHTEHCUBHOCTH Y-U3JIy4EHUs OT TOJIIMHBI CcJIosl BemecTBa. CpaBHEHME
IIPOHUKAOIIEN CIOCOOHOCTH Pa3IUYHbIX BUJIOB U3IIYUYEHUS.

7. Tpu Buna B-pacnama. DHepreTudeckuii crekrp B-uactuil. ['unoresa HEUTPUHO. 3aKOHBI
coxpaHeHnus npu B-pacnazne. Jlenronsl. JlentoHHbIH 3apsi.

TeMBbl 1JI CAMOCTOSITEJILHOTO U3YyYCHUA

1. BoinyxaeHnnble kosebanus. Pesonanc

2. Bosinbl. YpaBHEHHUE TUIOCKON BOJTHBIL. Da30Basi CKOPOCTh, JJTMHA BOJIHBI, BOJTHOBOE YHUCIIO.
WNuTtepdepenius u nudpakius MEXaHHIECKUX BOJIH

3. MexaHuKa XUJIKOCTEH U Ta30B

4. PeanbHble Ta3bl

5. DIieMeHThl HEPaBHOBECHOM TEPMOIUHAMUKHI

6. [TpuHIUI OTHOCHUTENBHOCTH B 3JIEKTPOIMHAMHUKE. MAarHUTHOE MOJI€ KaK pEeIATUBUCTCKUN
s dekt

7. CepiIeYHUKH B KaTylIKaxX HHIYKTUBHOCTH. Buxpesbie Tokn @yko

8. B3auMoencTBre U3JIy4eHus ¢ BEIIECTBOM: JaBJICHUE CBETA, TFOMUHECIICHIINS,
(hoTOXUMHYECKHE SBJICHUS, TUCTIEPCHS

9. DHEpreTUYeCKUii CIIEKTP aTOMOB U MOJIEKYJI, IPUPOIa XUMUUECKOU CBSI3U

10. Anepuas pusuka. TepmosiiepHas SHeprusi. JHEPreTUKa OymayIiero

IIpumepHbie HHAUBHUAYAJbHBIE ToMamnHue 3aganus (U3)

WuauBuyanbHbIC 3a1a91 U3 UCTOYHUKA!

Koukwun FO. I1. YueOubie 3amaun no usuke [ DneKkTpoHHBIN pecypce] : yueoHOoe nocooue / FO. I1.
Koukun ; MI'TY. - Marautoropck : MI'TV, 2015. - 1 snektpow. onr. guck (CD-ROM). —
MakpooOBbeKT



Ipunoxenne 2. OneHoOYHbIE CPEICTBA JIf POBEAEeHHS POMEKYTOUYHON aTTecTAIUN

a) HHaHI/IpyeMI)Ie Pe3yJdbTaThbl Oﬁy‘{eHI/Iﬂ H OICHOYHBIC CPEeACTBA IJIA IPOBECACHUSA l'[pOMe)KyTO‘{HOﬁ aTreCranum:

CrpyKTypHBIil
AJIEMEHT [1nanupyemble pe3ynbTaThl 00ydeHUs OneHouHbIE Cpe/ICcTBA
KOMITETEHITUHI
IK-5
3HaTh - OCHOBHBIE (PU3NYECKUE SIBJICHUS U

OCHOBHBIC 3aKOHBI q)HSI/IKI/I,

- I'paHUIIbI UX IPUMCHUMOCTH,
IIPUMCHCHHUEC 3aKOHOB B BayKHEHIIINX
IMPAKTUYCCKUX IMPUITOKCHHUAX,

- OCHOBHBIC (1)1/131/1%01(1/16 BCJIIMYMHBI U
(I)I/ISI/I‘IGCKI/IG KOHCTAHTBI, UX OIIPCACICHHUC,
CMBICIJI, CIIOCOOBI U CAWMHHNIBI UX
HU3MCPCHUA,

- (pyHamMeHTanbHbIE (PU3MUECKUE OIBITHI
U UX POJIb B Pa3BUTUH HAYKH;

- Ha3HAYCHHUE U PUHIUIIBI ACHCTBUS
BOKHEHIIINX (PU3NIECKUX TPHOOPOB.

IlepeyeHnnb TeopeTHUECKUX BONMPOCOB K Ik3aMeHy (1 cemecTp)

1. Mexannueckoe nBwkenue. [Ipeamer kuHematuku. Cucrema oTcyera. MaTepuaibHas
touka. Tpaekropus. Pagmyc kpuBu3Hbl Tpaektopuu. Ilyre u mepememenue. CKOpocTh U
YCKOPEHHE KaK IMPOU3BOAHBIE PAUyC-BEKTOpa MO BpeMeHH. HopmanbHOE M TaHr€HUHUAJIbHOE
YCKOPEHHS.

2. llocrynarenpHoe ABMKEHUE TBEpAOro Tena. BpamareiabHoe ABUMKEHUE TBEPAOTO Teja.
VYron noBopora. YrioBas CKOpPOCTh U YriaoBo€ YycKopeHue. CBs3b MEXAYy YIVIOBBIMH M
JIMHENHBIMU XapaKTEPUCTUKAMU JABUKECHUS.

3. Ilepssiii 3akoH HproToHa — 3akoH wHepuu. MHepiuanbHble cucTeMbl orcyeta. [lome
KaK MaTepuajbHas IpUYMHA CHIIOBOTO B3auMmoaeictBus. Cuina u macca. Umnynsc tena. Bropoit
U TpeTuil 3akoHbl HploTOHA.

4. TloHATHe COCTOSIHMS B KJIACCHYECKON MexaHuke. BHellHuMe U BHYTpEHHHME CHIIBI.
3aMKHYTblE MEXaHHYECKHUE CHCTEMBI. 3aKOH COXPaHEHUs MMIIYJIbca M €ro CBsA3b C
OJIHOPOJHOCTBIO ITPOCTPAHCTBA.

5. DHeprus Kak yHUBEpCaJbHas Mepa Pa3ln4HbIX (POpM ABMKEHHS] M B3aUMOICHUCTBUS.
Mexanuueckast sHeprus u pabota. Kunermueckas sHeprus. I[loTeHiumanpHas SHeprus.
[TorenmmaneHoe none cui. KoHcepBaTHBHBIE CHIIBI M NOTEHUUANbHbIE MOJA. CBA3b MEXITY
CHJION M MoTeHUuanbHOU sHeprueil. IloTeHunanbHas sHeprus ynpyrux aedopmanuii U moss
TATOTEHUSI.




CrpyKTypHBII
JJIEMEHT
KOMIIETEHIINH

[Inanupyembie pe3ylbTaThl 00YUCHHS

OneHouHbIE CpeICTBA

6. 3aKoH COXpaHEHHUs MOJIHOW MexaHuuecKol sHeprun. CoynapeHue Tell.

7. Tlonsatue abCOMOTHO TBEPOTO Tesla. MOMEHT cuiibl. MOMEHT UMITYJIbCa MPU BpaIleHUU
BOKPYI' HENOABW)XHOM OCH. MOMEHT HHEpIUM MAaTepUaJbHOM TOYKM M TBEPAOrO TeEJa.
MoOMEHTBI HHEPIIMH HEKOTOPBIX TEI.

8. OcHOBHOe ypaBHEHHE IWHAMUKH BpAIIaTeIHHOTO JBWKCHHS. DU3NYSCKUN CMBICIT
MOMEHTa WHEpIMU. PaboTa BHENIHUX CUJI TIPU BpaIlCHUH.

9. IIpeoOpazoBanus ['amunes. IlpuHIMI OTHOCHTENBHOCTH. lloCTynaTel CHEIHATEHOMN
Teopuu oTHOCUTENbHOCTH. [IpeoOpazoBanus JlopeHia u cleACTBUS U3 HUX.

10. OcHOBHOHM 3aKOH PENSATHBUCTCKOW JTUHAMUKH MaTe€pUaIbHON TOYKHA. B3auMocCBs3b
Macchl M DSHEpruu. Bpemsa B ecTecTBO3HAHMM. ['paHUIIBI MPUMEHUMOCTH KJIACCUYECKOM
MEXAHUKU.

11. OcHoBHBIE mTONOXEHUST MOJEeKyIsapHO-kuHeTH4Yecko Tteopun (MKT). CocrosiHue
cucteMbl. [lapamerpsl cocTosiHus. PaBHOBecHbIE cocTOsiHMSI M Tiporiecchl. Mx rpaduueckoe
nzoopakenre. ONBITHBIC 3aKOHBI WJCAIBHBIX T'a30oB. YpaBHeHHEe MenzaeneeBa-Knaneiipona.
OcnoBHoe ypaBHenne MKT uaeanbHpix ra3oB. Uucio creneneil cBOOOIbI MOJIEKYIL.

12.3akon bosibliMaHa 0 paBHOMEPHOM pacHpeleIeHUH YHEPIHH MO CTENEeHsSM CBOOOJBI.
Cpennsis KHUHETHYECKast SHEPrus MOCTYIATEIbHOTO JIBHKEHUS MOJIEKYJI.
MonexkynapHO-KMHETHYECKOE TOJIKOBaHUE TemrepaTypbl. CBA3b JaBJICHHS, KOHLIEHTPAUUU U
TeMIiepaTypbl. BHyTpeHHsIs1 S5Heprusi uaeanbHOro rasa.

13. Cratuctuueckuit Meron wuccinepoBanus. Ckopoctu Mmonekyid. llonstue o QyHKIUU
pacupeneneHus. 3akoH MakcBemia s pacnpelesieHHsT MOJIEKYJ HWICalbHOro Tas3a IIo
ckopoctsimM. Hawnbonee BeposiTHasi, cpefHss apudMeTHdeckas M CpPEAHSAS KBaJpaTUYHAS
CKOPOCTH MOJIEKYII.

14. Pacnpenenenue bonbliMaHa.

15. Mexannueckas paboTa u Teriota. Paborta, coBepiiaemas ra3oM MpH U3MEHEHUHU €ro
obwvema. I[lepBoe Hauano TePMOIMHAMUKH.

16. [IpumeneHnue mepBOTO Hadaja TEPMOJMHAMHUKU K H3ompoieccaM. AnuadatudecKuit
IpoLECC.

17. TennoeMKOCTh UAEATBLHOTO Ta3a. Makpo- ¥ MUKPOCOCTOSTHUSL.
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18. TepmomHamuueckasi BeposATHOCTh. [loHsaTHe 00 sHTpomum. TepmoaumHaMUYECKue
¢yHKIMM cocTosiHUSL. BTopoe Hauano TepMoAMHaMUKU. TpeTbe Hauajao TepMOJMHAMUKH.

19. CtpykTypa TEIUIOBBIX JABHTATENEH M BTOpPOE HAdaslo TepMoIuHaMHUKH. KorddummeHnTt
MOJIE3HOTO ACUCTBUS uaeanbHoro teriooro asurarens. Lukin Kapao u ero KIT/I.

20. TapmoHnyeckne  KkoyieOaHusi.  XapaKTePUCTUKM  TapMOHHYECKHUX  KOJIeOaHWIi:
amruiMtyaa, (asza, uactora, HavanbHas (aza. CKOpOCTh U YCKOpEHHE TOUYKH THpHU
rapMOHUYECKOM MEXaHMUYECKOM KojebaHuu. Yrpyrue u kBazuynpyrue cuibl. Konebanus non
JeWCTBUEM DTHX CHIL.

21. TlpyXuHHBII MAasITHUK. DuU3NYECKHI u MaTeMaTU4eCKUI MAasiITHUKH.
HuddepennmanbHoe ypaBHEHHE CBOOOIHBIX He3aTyxammmx Kojebanuil. [padudeckoe
H300pakeHHEe KoJieOaHWH. DHEPTrusl TApMOHUYECKUX KOJIeOaHMH.

22. lubdepennuanbHoe ypaBHEHHE 3aTyXarolIMX KoJiebaHWid W ero pemieHue. Yactora
3aryxaromux kojeOanuii. Jlorapudmuueckuii nekpemeHnt. JloOpoTHOCTh. BrIHYXIEeHHBIE
koseOaHusl. AMIUIMTYa U (pa3a BRIHYKICHHBIX KoJieOaHuil. SIBieHne pe3oHaHca.

23. CrioxeHre rapMOHMYEeCKuX Kosebanuii. CiioskeHrue rapMOHMYECKHX KOJIeOaHWi OTHON
YacTOTHI U OJIHOTO HampasieHus. buenus.

24. CnoxxeHue rapMOHHMYECKUX KosieOaHuil. CroxeHue B3auMHO-TIEPIICHIUKYISIPHBIX
KoJ1e0aHui.

25. DnexTpuyeckue 3apsiibl. JIUCKPETHOCTh JEKTPUUYECKUX 3apsAT0B. 3aKOH COXPaHEHUS
3apsA0B B 3aMKHYTOM cucteme. Todyeunsie 3apsiabl. Cuiia B3aMMOJACHCTBYS TOUSUHBIX 3apsSI0B B
BakyyMme M BemiecTBe. 3akoH Kynona. HampspkeHHOCTB amekTpudeckoro mnojs. I'padudeckoe
n300paXkeHue eKTpuyeckoro nojs. [IpuHIuN cynepno3uium 31eKTPUUECKUX HOoJeH.

26. Pabota cun snexkrpocraTuyeckoro moiis. IloTeHmMan »IeKTpPOCTaTUYECKOTO TOJIS.
[upkynsius BEKTOpa HAIPsKEHHOCTHU 3JIEKTPOCTaTHYECKOTO noJist. [loTeHnnanbHelil Xxapakrep
EKTPOCTATUYECKOTO NOJIsA. CBA3b MEXy HaPsSHYKEHHOCTHIO U noTeHuanoM. Ilotok Bekropa
NEKTPUYECKOTO CMEILIEHUS.

27. Teopema Octporpaackoro-I'aycca Juis  BeKTOpa JIEKTPUUYECKOTO  CMEIICHMS.
[Ipumenenue TeopeMsl 11 pacdyeTa MoJieH.

28. TlocTOSTHHBIN AIEKTPUYECKUIN TOK, €r0 XapaKTePUCTHUKU W YCIOBUS CYIIECTBOBAHMS.
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Croponnue cunbl. [TnoTHOCTE TOKA. 3akoH OMa B nuddepennuanbHon hopMe Kak ClIeiCTBUE
JIEKTPOHHOW TEOPHH 3JIEKTPONPOBOAHOCTH METAIIOB. Y IelIbHAs MPOBOAUMOCTh U y/I€JIbHOE
conpotuBiieHne. CONpOTHUBIEHUE MPOBOJHUKOB, €ro 3aBUCUMOCTb OT TEMIEpaTyphl.
DNIEeKTPOABMIKYINAS CUJIAa M HAMPsDKeHUE. B3anMOCBS3b HANTPSDKEHUS, DIIEKTPOABUIKYITIEH CHITBI
Y Pa3HOCTH MOTEHILHANIOB.

29.3akoH OMa B MHTErpalibHOW (hopme ISl OAHOPOAHOTO W HEOJHOPOJHOTO YYACTKOB.
Pa3BetrBnennsle nenu u npasuia Kupxroga. PaboTta 1 MOITHOCTB AJIEKTPHUYECKOTO TOKA. 3aKOH
Hxoynsa-Jlenna.

30. MarautHoe Tmoje. BekTop MarHUTHOW WHAYKIMU. MarHuTHas NPOHUIIAEMOCTh
BelleCTBA. BEKTOP HANPS)KEHHOCTH MAarHUTHOTO MOJIsl. MarHUTHBI MOMEHT.

31.[IpyHOMn  Cymepmo3WIMK  MarHUTHBIX moJjied. 3akoH  buo-Capapa-Jlamnaca.
[IpuMeHeHne 3TOro 3aKk0Ha K pacyeTy MarHUTHOTO TOJI OTPE3Ka IPsIMOTo MPOBOAA, KPYTOBOTO
TOKA U JUIMHHOTO MPSMOJUHENHOTO IPOBOIHUKA C TOKOM.

32. BuxpeBoii XxapakTep MarHUTHOro mosis. TeopeMa 0 HUPKYJISIUN BEKTOpa MarHUTHOM
WHIYKITUH (3aKOH MOJTHOTO TOKA).

33. Cuna Ammnepa. 3akon Awmmepa. Cuna Jlopenmna. [[BmwkeHue 3apsOKCHHBIX YacTHIl B
MarHUTHOM IIOJIE.

34. MaruutHsbiii motok. Teopema Octporpanackoro-I'aycca mis MmarautHoro noss. Pabora
110 MIEPEMEILIEHUIO IIPOBOJHUKA U KOHTYpa C TOKOM B MarHUTHOM TOJI€E.

35. MarHuTHbIE MOMEHTHI JJIEKTPOHOB U aToMOB. HamarHuuyeHHocTh. MarHuTtHas
BOCIIPUMMYHUBOCTh, €€ CBA3b C MAarHUTHOM NpoHULAaeMOCTh0. Tumbl MarHeTukoB. [Ipupona
Jua- ¥ apaMarHeTrusma.

36. deppomarHeTnsM. MarautHblif rucrepesuc. Jlomensl. Touka Kropu. Ilpumenenue
dbeppoMarHeTHKoB.

37. SIBneHue HrneKTpoMarHuTHOW HHIyKIuH. 3akoH @Papanes. Ero BbIBoa W3 3aKoHA
coxpaHeHus sHepruu. [Ipasuio Jlenna. Bpaienue npoBosiieil paMKyd B MAarHUTHOM TIOJIE.

38. SIBnenue camomHAyKIMH. WMHAYKTUBHOCTh. TOKM W HampsDKEHHS TPHU 3aMBIKAaHUH H
pa3MbIKaHuU 1end. SIBieHne B3auMHOM MHAYKIUH. [IpuHiun neiicTBus TpanchopmMaTopos.

39. DHeprust MarHUTHOTO NOJIs1. OOBEMHAs TNIOTHOCTH YHEPTHH.
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40. BuxpeBoe anekTpuyeckoe mojie. TOK MpOBOAMMOCTH M TOK cMmemeHus. O0o0menme
TEOPEMBI O IIUPKYJIALHUN BEKTOPA HAMPSKEHHOCTH MATHUTHOTO MOJIS.

41. Cucrema ypaBHeHU MakcBeia B MHTETpaIbHOU (popMme. DIEKTPOMArHUTHOE TOJIE.

42.Tlousatre BONHBL. KWHEMaTWKa BOJHOBBIX IMPOIMECCOB. BOMHBI TPOJOTBHBIC |
nonepeyHsle. ["TapMoHMUeckue BOJHBL J[MHA BOJIHBI, BOJHOBOE 4Mcio0. BonmHOBOW (poHT,
BOJIHOBas TOBEPXHOCTh. [Inmockme um cdepuueckre BONHBL. YpaBHEHHUE Oerymieid BOJIHEIL
®da3oBas ckopocTh. BonHOBOE ypaBHEHUE.

43.Tlepenoc asnepruu BodHOU. [ToTok BONMHOBOW »Hepruu. Bextop YMmoBa. ®dmsmueckue
CJIEACTBUS U3 ypaBHEeHUN MakcBeiia.

44, 31eKTpOMarHuTHHIC BOJIHBI. Bozbyxnenne ANEKTPOMArHUTHBIX BOJTH.
JuddepenunanbHoe ypaBHEHUE I 3JIEKTPOMArHUTHBIX BOJIH. CBOMCTBA 3JIEKTPOMArHUTHBIX
BOJIH. [lepeHoc sHeprum smekTpoMarHuTHOM BoJiHOW. Bektop Ymosa-Ilodintunra. Ilkana
3JIEKTPOMAarHUTHBIX BOJIH.

IlepeyeHnb TeopeTHYECKUX BONMPOCOB K IK3aMeHYy (2 cemecTp)

1. Hlkana snekTpoMarHUTHBIX BoJH. OcoOEHHOCTH onTHYecKOoro nuanasoHa. ITokasarens
IIPEJIOMIICHUS CPEJIBI.

2. Korepentnsle BoiHbl. MIHTepdepeHnns cBeToBbIX BOJH. CllojKeHHEe MHTEHCUBHOCTEH B
Cllyyae HEKOI'€pEHTHBIX U KOT'€PEHTHBIX KOJICOaHUH.

3. OnTuueckas pazHocTh Xo/1a. CBsI3b ONITUYECKON Pa3HOCTH X0/ IBYX BOJIH C pa3HOCThIO
a3 Mexx1y HUMHU. Y CI0BUS MaKCUMyMa U MUHUMYMa.

4. Cxema lOnra mns HaOmofeHus MHTeppepeHIHH. BpeMeHHass W MpOCTpaHCTBEHHas
KOI€pPEHTHOCTb.

5. Hurepdepennus B ToHkux miueHkax. HaOmronenue xosienr HploToHa B OTpaXeHHOM U
IIPOXOJAIIEM CBETE.

6. Senenne gudpakuuu. dudppakuus Dpenens u  Ppaynrodepa. IlpuHnmn
I'oiirenca-®penens.

7. Hudpaxus Openens Ha KpyriaoMm orBepctuu. 3oHbl Dpenens. I'paduueckuii meton
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10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.

22.
23.

24.

CJIO’KEHUSI aMIUIUTY/T
Hudpaxuus @paynrodepa Ha y3Koil npsimosmHeHoH menu. J{udpaknuonnas pemerka
KaK COBOKYITHOCTh KOHEUHOTO YHUCIIA IIETIeH.

TennoBoe wu3nmydenune Ttena. 3akoH Credana-bonbpiMana. 3akoH cmenieHus: BuHna.
I'mnoTesa Inanka.

®ororddext. 3akonbl CtoneroBa. Popmyna DHHIITEHHA.

®otonsl. JlaBneHnue ceeta. KopnyckynsipHO-BOJTHOBOM JTyaJIu3M CBETA.

Paccesnue ¢potona Ha cBo601HOM AnekTpoHe. Dopmyna Kommnrona.

BonHoBeie cBoiictBa yactull. [{nuHa BosHBI A€ bpoinda. DKcnepuMeHTalbHbIE
MOJITBEPKICHUS TUTIOTE3bI e bpoiins.

[Tpuntun  HeompeneneHHocTu. CooTHOIIEHHWE HeompeneaeHHocTel [ eizenOepra.
OcobeHHOCTH MpoIecca U3MEPEHUS B KBAHTOBON MEXaHHKE.

®dusnveckoe HMCTOJIKOBaHHWE BOJH Ji¢ bpoins. BomHoBas GyHKIMS U €€ CBOWMCTBA.
[110THOCTb BEpOSITHOCTH OOHAPYKEHUS YaCTHUIIBI.

OcHoBHas 3a7]a4a KBaHTOBOM MexaHUKH. HecrtanmoHnapHoe 1 cTallioHapHOE YpaBHEHHE
[Ipénunrepa.

Yactuia B OJHOMEpPHOW OECKOHEUHOW MPSAMOYIOJIbBHOH TMOTCHIMAIBHOU sIME.
KBanroBanue sneprun. Co6cTBeHHbIE (YHKIIUUA COCTOSIHUS YaCTULIBI.

[TpoxoskaeHue YacTUIIbl Yepe3 NOTEeHIUANbHbIN Oapbep. TyHHENbHbIN AP PEKT.
KBaHTOBBII1 rapMOHUYECKHI OCIUILISATOP.

[Inanerapnas wmonenr aroma. Ilocrymatet  bopa. KsanTtoBanue  sHeprum
BOJIOPOJIOTIOTOOHON CUCTEMBI.

Wznyyenne BoAOponomoAo0HbIX cucTeM. CrHekTpallbHble CepuHM aTtoMa BOJOPOJa.
O6o06mennas popmyna bansmepa.

CrieKTpsl MHOTOAJIEKTPOHHBIX aTOMOB. 3aKoH Mo3mu.

VYpasuenne Illpenunrepa nmns atoma Bojaopona. KBaHTOBaHME MOMEHTa HMITYIbCA.
[IpaBuna ot6opa.

Cnun snexktpoHa. KBaHTOBBIE YHMCIa, OMMCHIBAIOIINE COCTOSHUE 3JIEKTPOHA B aTOME.
KpaTtHocTh BeIpOkIeHUs dHepreTuueckux ypoBHel. [punnun [Naymnu.
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25. TIpuHIIUTT TOXAECTBEHHOCTH OJMHAKOBBIX YacTUIl. bo3oHBI U (hepmuonbl. KBaHTOBBIC
pacnpeneseHus.

26. CBOOOAHBIE AJIEKTPOHKI B MeTajute. JHeprus Oepmu. 30HHAS TEOPHS TBEPABIX TEI.

27. DIEeKTPOTPOBOJHOCTH METAJIOB H IOYIIPOBOHUKOB. CBEPXIIPOBOIUMOCTb.

28. SABnenne pagnoaktuBHOCTH. OCHOBHOM 3aKOH PaJMOAaKTHBHOTO pacrana. [locTtosHHas
pacnana. Ilepuon nomypacnana.

29. CocTaB 1 XapaKTepHCTUKU aTOMHOTO siyipa. KamensHas moaens. Pasmep u ciuH sippa.

30. Macca u 3Heprusi CBSI3W aTOMHOTO sijipa. 3aBUCUMOCTh YICIbHOW DHEPTHUS CBS3U OT
MaccoBoro ymucia. ObonovyeyHass MoJeNb sIpa.

31. SinepHbie peaknuu. JHEPrus peakiuu. Peakiiuu neneHus u CUHTE3a saep.

32. PagnoaktuBHbie psAnbl. OCHOBHBIE 3aKOHOMEPHOCTH O-M3Iy4eHHsS saep. JlmuHa
CcBOOOJTHOTO TIpo0era o.-4acTHil.

33. Tpu Buga B-pacnana. DHepreTudeckuii cnektp B-gactui. Heittpuno.

34. OcobenHoctu y-uznydeHus saep. [IpoxosxieHue y-KBaHTOB Yepe3 BEIECTBO.

35. Knaccudukanus snemMeHTapHbIX YacThIl. JIenToHsl. JIeNTOHHBIN 3apsiI.

Anponbl. bapronnsiii 3apsia. KBapkoBas Mojiesb aipOHOB.

YmMmets - pelarth cCTaHJapTHHIE 33]1a4H 110 IIpumMepHbIii epevyeHb NPAKTHYECKUX 3aaHuil 1715 Ik3aMeHa (1 cemectp)

OCHOBHBIM pa3ciiaM Kypca (1)I/I3I/IKI/I;

- CTPOUTH T'PaPUKH SKCIIEPUMEHTAIILHBIX
3aBHCHUMOCTEM;

- YCTAHABJIMBATb XapaKTEp 3aBUCUMOCTHU
10 l"pa(l)I/IKaM, MMOCTPOCHHBIX B JFOOBIX
KOOpAuHAaTax;

-COCTaBJIATH Ta6J'II/II_H:I

3anaua 1. [[pukeHne Teaa Maccoif 2 KT 3aJ]aHO YpaBHEHHEM: » — 6t + 3t +2 , T7ie TIyTh
BBIPQ)XEH B METPax, BpeMs - B ceKyH1ax. HaiiTu 3aBUCHMOCTB YCKOpEHHsI OT BpEMEHHU.
Bbruncnute paBHOJICHCTBYIOIIYIO CUITY, IEHCTBYIONIYIO Ha TEJIO B KOHIIE BTOPOM CEKyHIbI, U
CPEIHIOIO CUITY 32 ATOT IPOMEXYTOK BPEMEHH.

3amaua 2. Touka apwketcs B iockoctd XOY mo 3akony: X = 2t; y = 3t(1 — 2t).

Haiitu: 1) ypaBHenue tpaektopuu Y = f(X) 1 m300pazuth ee rpapuuecku; 2) BEKTOp CKOPOCTH
V; 3) yCKOpeHHsI & B 3aBUCHUMOCTH OT BpeMeHH; 4)MOMEHT BpeMeHH to, B KOTODPbI BEKTOp
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OKCIICPUMCHTAJIbHBIX JaAHHBIX;

- COCTABJISITh OTYETHI 1O BBITOJIHCHHBIM
AKCIIEPUMEHTAILHBIM paboTam,
OTIMCHIBATh PE3YJIBTATHI H YMETh
(hopmMyIUpOBaThH BBIBOJIBI;

-TI0JIb30BaThCS TaOJIUIIAMH, YI€OHOH,
CIIPAaBOYHOM U METOIMYECKOMN

JINTEPATYPOI;
- OLEHMBATh  CIy4yaillHble  OLIMOKHU
JKCIIEPUMEHTA, OTIPEIeIATh

JIOBEPHUTEIIHHBII HHTEPBAI,
-BBIOMPATH MIPUOOPHI C MPECIIaMH

U3MEPEHUH, HEOOXOIUMBIMU IJIs TAHHBIX
M3MEpEHUH, ONpeIeNsITh LIeHy JeNeHusl,
MOKa3aHus MPUOOPOB, MOTPEIITHOCTH U
YMETb IpalyupoBaTh MIKAIy MPHUOOPOB;

- HCIIOJIb30BaTh PA3JIMYHbBIE METOIUKH
¢bu3nyeckux n3MepeHuit 1 06paboTKH
HKCIIEPUMEHTAIbHBIX JaHHBIX.

YCKOPEHHS & COCTaBIIAET Yroj 1/4 ¢ BEKTOPOM CKOPOCTH V.

3agaya 3. OHOPOAHBIA cTepkeHb UIMHOW (=] M MOXeT CBOOOJHO BpaIIaThCS BOKPYT
TOPHU30HTAIIBHOM OCH, MPOXOALIEH Yepe3 OJIMH U3 €ro KOHIOB. B npyroi KoHel yaapser myis
Maccoit M=7 r, neTsas NeprneHaUKYyIIPHO CTEPKHIO U €T0 OCH BPALLEHUS, U 3aCTPEBAET B HEM.
Omnpenenuth Maccy M ctepxkHs, eciy B pe3yibTaTe MOMaJaHus IMyJId OH OTKJIOHUJICS Ha YroJ
0=60°. TIpuasTH ckopocTs mymu V=360 m/c. Caurats M»m,

e

3angaua 4. [llap maccoit My = 5 KT ABMXKETCS CO CKOPOCTHIO V1 = 1 M/C M CTaNKuBaeTcs ¢
MOKOSIIIMMCS apoM mMaccoid M = 2 kr. Onpenenutsb ckopoctd Ui u Uz mapoB nocne ynapa.
VYaap cuutats aOCOMIOTHO YIPYTUM, MPSIMbBIM, [IEHTPATbHBIM.

3apgaua 5. 3a npomexyrok Bpemenu t=10 ¢ yactuna npomuia 3/4 OKpyXKHOCTH PainycoOM
R=160 cm. Haiitu: 1) cpenHio0 CKOpPOCTh IBMXKEHHS <V>; 2)MOJYIb CpelHEd CKOPOCTH
nepemeneHns | <v>| ; 3) MOLyNIb CpeHero BEKTOpa MOJIHOrO yeKopeHus | <a>|, ecin yactiua
JIBUTANIACH U3 COCTOSTHUS MOKOS C TIOCTOSITHHBIM TAHTE€HITUAIBHBIM YCKOPEHUEM a .

3agaua 6. /IBa MOJIs KMCIIOPO/Aa U30TEPMUYECKH CKAITH, a 3aTeM U300apUUECKH PaCIIUPHIN 10
TepBOHAYANBLHOr0 06bema. M3BecTHo, uto P1=550 kI1a, V1=9-103M3, a cpennss kpagpaTuyHas
CKOPOCTh JABMKEHUS MOJIEKYT B KOHEYHOM COCTOSIHUU paBHa 720M/c. Ha ckoIbKO M3MEHUTHCS
KOHEYHAsl CpeIHssl KHUHETHYeCKass DHEPrusl €ro MOJIEKYlT OTHOCUTENILHO HavaJbHOM.
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[IpencraButhk rpaduku ONMMCAHHBIX MPOIECCOB B KoopauHarax V-T.

3agaua 7. A30T HaxoJUTCS B 3aKpbITOM cocyne o0bemoM 3 i mpu temmeparype 27°C u
nasieHnu 3 at™. [locne HarpeBaHus JaBiIeHNE B COCY/I€ MOBBICHIIOCH 10 25 at™M. OnpeaenuTs:
1) Temnepartypy a3oTa mocie HarpeBaHus; 2) KOJINYECTBO TEIUIA, COOOIEHHOTO a30Ty.

3agaua 8. Haittu m3smenenue AS suTponuu npu npespamennu nbaa (t= —20°C) maccoit m=10
r B map (t,=100°C).

3agaua 9. OnpenenuTh CHITY TOKa, TEKYIIETO Yepe3 eMeHT &2, ecnu €1=1 B, €, =2 B, €3 =3 B,

ri=1 Om, =0,5 Om, r3=1/3 Om, R4=1 Om, Rs=1/3 Om.

3agauya 10. beckoHEYHO JUIMHHBIN MPOBOJHUK U30THYT TaK, KaK 3TO M300paKEHO HA PUCYHKE.
Onpenenuth MarHUTHYIO WHAYKIHIO B mons, cosmaBaemoro B Touke O Toxom | = 80 A,
TEKYIIUM 10 TMpoBoaHUKY. [Ipunsate r = R/2, rne R=1 m.
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IIpumepHbIii NepeyeHb NPAKTHYECKUX 3aJaHUI 1J1s1 IK3amMeHa (2 cemecTp)

3agaua 1. OKentwlil cBeT HaTpus, KOTOPOMY COOTBETCTBYIOT IJIMHBI BOJH A1=589HM H
A2=589,59uM, mamaeT Ha AUQPPAKIIMOHHYIO pemeTKky, wumermnyo 7500 mTpuxoB/cM.
Onpenenuts:

1. HaubGonpmmii mops1ok MaKkcCuMyMa il 3TOTO CBETA;

2. VYTIOBYIO AUCTIEPCHIO AU(PPAKITMOHHON PEIICTKH;

3. Ulupuny pemnieTku, HEOOXOIUMYIO JUISl pa3peIIeHUs STUX ABYX JIMHUH.
3agaua 2.YToJ1 o MeX/Iy IIIOCKOCTAMHI IPOMYCKaHHs MOJIApH3aTopa U aHaIM3aTopa paseH 45°,
Bo ckonbko pa3 yMEHBIINTCSI HHTEHCUBHOCTD CBETA, BBIXOISIIETO U3 aHATTU3aTOpa, €CIIU Yrojl
YBEIUYHUTH JI0 60°?

3agaua 3.Breinmykias iMH3a paguyca paBHOTO 16 CM conmprKacaeTcs Co CTEKISTHHON TTACTHHOM.
KonTakT MH3bI ¥ T1aCTUHBI WeanbHbld. [[muHa BoaHbl cBeta S00HM. [lonyunTh BeIpakeHus
JUIS PaJIYCOB CBETIIBIX M TEMHBIX KOJICIl U HAITH painycC MATOTO CBETJIOTO KOJIbILIA.

3agaya 4. MakcuMyM CIEKTPaJIbHOM MIIOTHOCTH SHEpreTuieckoi ceetumoctu CoHia
npuxoauTcs Ha JUIMHY BOJHbI 0,48MkM. Cuntas, uro CosHIle U31y4aeT Kak YepHOe Tello,
OnpeenuTe:

1. Temmneparypy ero moBepXHOCTH;

2. MomHOCTh, U3JIy4aeMyI0 €ero TOBEPXHOCTBIO.

3amaua 5. [Ipu HeKOoTOPOIl 3aaepKUBalOIIEH Pa3HOCTH MOTEHIUANIOB (POTOTOK C MOBEPXHOCTU
JMTHUS, OCBELIAEMOr0 3JEKTPOMArHUTHBIM W3IY4YE€HHUEM C JJIMHOM BOJHBI Ao , IPEKpalaeTcs.
W3meHuB [uiMHy BOJIHBI U3Ny4yeHus B 1,5 pas3a, ycTaHOBHWIIM, YTO ISl IIpeKpalieHus: (GoToToka
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HEOOXOAMMO YBETHUYHUTH 3aJICPKUBAIOIIYI0 PAa3HOCThH MOTEHIIMAJIOB B 2 pa3a. Pabora BbIxo/a

AJIEKTPOHOB C MOBEPXHOCTU JTUTHS Apyix=2,39 5B. Beruucnure Ao.

3agaua 6. Kakast yacTh Ha4aJIbHOTO KOJINYECTBA aTOMOB pacnagacTtcs 3a OJAWH I'0J] B

pagmoakTuBHOM m3oTorne Th??® . Tlepnox momypacmama T=7*10° ner.

3agaua 7. ®otoH ¢ sHeprueit £=3,02M»1B B moJie TSKENoro sipa IPEeBPaTHIICS B Tapy
OJICKTPOH-TIO3UTPOH. HpI/IHI/IMaﬂ, YTO KMHCTHYCCKAsd SHEPIrrd SJICKTPOHA U ITO3UTPOHA
OJIMHAKOBA, OTIPEIEIIUTE KHHETUICCKYIO SHEPTHIO KXKION YaCTHIIBI.

3agaua 8. OnpeaennuTe CyTOUHBIH Pacxo/] YHCToro ypaHa o2U?® aToMHOI siexTpocTanmneit
MourHocThi0 300MBT, ecnu npu aeaeHun 02U?® 3a ontuie axt menenus Buinensercs 200MaB
SHEPTHH.

3agaua 9.Berunciuts nocrosHnyro Punbepra, eciau u3zBecTHo, uto s voHoB He* pasHocTs

JUTHH BOJIH MEK]Ty TOJIOBHBIMHU JTMHUSIMU cepuu banbmepa u Jlaiimana AA=133,7aM.

3agaua 10. Haiftu pasnocts sHepruu cBsisu on® u 1p’ B aape sB.

Bnanets

-HaBBIKAMU MPAKTUYECKOTO TPUMEHEHHS
3aKOHOB (pU3HKH;

-HaBBIKAMH BBITIOJTHEHUS (PU3UUECKUX
9KCIEPUMEHTOB U OLIEHKH UX
pe3yJIBTaTOB;

- BJIaICTh MCTOAAaMU IMTPOBCACHUA

Ne 1 «llpumenenue 3aK0H08 COXpaHeHUs 01 ONPEOeIeHUA CKOPOCHU NOJIeMa Nyu»

1. TlpuBeaurte mpuMepbl CHJI, JAIOIIMX Pa3HbIe BBl MOTEHIMAIBLHON sHeprun. Kakue u3 HuX
IPUCYTCTBYIOT B JIaHHOU pabote? M300pa3ute cxemy SKCIEpUMEHTAIbHONW YCTaHOBKU M
YKa)KMTE Ha HEN CUJIBI, IEHCTBYIOINE HA BCE TEJa, BXOIAIINE B CUCTEMY, B Ka)K/IbIii MOMEHT
BpPEMEHH.

2. Kakue BenmuuMHBI HMENIM KHHETHYECKas M TMOTCHLUUAIbHAs HHEPrUs CHUCTEMbI

((HYHSI+MaSITHHK>) B pPa3JIMYHbIC MOMCHTLI ombITa? Hpe,Z[CTaBLTC CXEMYy MU3MCHCHUA
KHHETHYECKOM U MOTEHIIUATbLHOM SHEPIruu CUCTCMBI.
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(bu3nyecKuX U3MEepeHui, METOAaMH
OLIEHKH ITOTPEIIHOCTEN MPH MTPOBEACHUN
JKCIIEpUMEHTA.

Jlis KakuX MOMEHTOB BpPEMEHU B JIaHHOM DKCIIEPUMEHTE MOXHO IPUMEHSATh 3aKOH
COXPAaHEHHUs MEXaHUYECKOM SHEPIHH, a JJIs KaKuX HeJb3s U moueMy? Cxema.

Jis KakuxX MOMEHTOB BpPEMEHH B JIaHHOM OJKCIIEPUMEHTE MOXKHO NPUMEHSATh 3aKOH
COXPAaHEHHUS UMITYJIbCa, a JUIsl KaKuX Hesb3d U nouemy? Cxema

Hcnonb3ys 3aK0HBI COXpaHEHUs MOIy4YnuTe (popMyity Ui pacuera CKOPOCTH I0JIeTa MyJIH B
JTaHHOM padoTe.

Kak mpousBomutcss oOpaOoTKa SKCIIEpUMEHTANbHBIX IJaHHBIX B JaHHOW pabore. Kak
OTpe/eNsaeTcss JOBEPUTENIbHbIM MHTEpPBal CKOPOCTH U CpeOHss KBaJpaTHuyecKas
HOIPELIHOCTh OTKJIIOHEHUS MAasTHUKA?

Ne 14 «Onpeoenenue nokazamensa aouavamut memooom Knemana u /lezopma»

1. OOmscHHTE X0/ SKCTIEPUMEHTA U PE3YyIbTaThl pacyeTa.

2. Ha3zomute mporiecchl, IPOUCXOSIINE C Ta30M, B X0JI€ SKCIIEPUMEHTa M M300pa3uTe ux
rpaduYecKy.

3. 3anmmuTe ypaBHEHUs IS BBIBOIA (POPMYIIBI IOKA3aTelsl anadaThl.

4. TIpoaeMOHCTpUPYHTE BO3ZMOXKHOCTH NMpuMeHeHus cpenbl Microsoft Excel (umu apyroi
cpenpl) Uit 00pabOTKH IKCTIEPUMEHTAIBHBIX TAHHBIX.

5. Kak B nanHO# paboTe MUHUMH3HPYETCS MOTPEITHOCTh SKCIIEPUMEHTAIBHBIX JJAHHBIX?

Ne 24 «Pacwiupenue npeoena usmepeHus amnepmempa noOCmoaHH020 MoKa)

1.

2.

KakoB mpuHIuN neHCTBUS 3JIEKTPOU3MEPUTENIBHBIX PUOOPOB MarHUTOIEKTPUUECKOTO U
JIEKTPOMArHUTHOIO THUIIA, IPUMEHAEMBI B JaHHOU paboTe?

Yro Ha3bIBAIOT TOKOM IIOJHOTO OTKJIIOHEHHS M HAlpsDKEHUEM IIOJHOTO OTKJIOHEHUS
JIEKTPOU3MEPHUTEIBHOTO Mprbdopa?

KakuMm o00pa3oM BKIIOYAIOT ammepMeTp M BOJBTMETP B 3JEKTPUYECKYIO LENb s
U3MepeHus Toka U HanpsbkeHus? [IpoeMoHCTpupyiHTe HaBBIKM BKITFOUEHHS THX PUOOPOB
B IEKTPUYECKYIO LIEIb.

Yro Takoe mryHT? Iy yero u Kak oH ucnosb3yercs? IIpogemMoHcTpupyiiTe HCIONB30BaHNE
HIyHTA.

Uro Ttakoe po6aBouHOE compoTuBieHue? [l dYero W Kak OHO HCIOJB3yeTcs?
ITponemMoHCTpHpYHTE HCIIOJIB30BAHUE JOOABOYHOTO CONPOTUBIICHUSI.
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6. IIpomemMoHCTpHpYiHTE BO3MOXKHOCTH NpuMeHeHHs cpensl Microsoft Excel (umm mpyroi
cpenbl) st 00pabOTKH IKCIIEPUMEHTAIBHBIX JaHHBIX.
7. Kax B janHOl paboTe MUHUMHU3UPYETCS MOTPELUTHOCTD IKCIEPUMEHTATbHBIX TAHHBIX?

IIpumepHbIii NepeyeHb BONPOCOB U 33/IaHUI 110 J1a0opaTopHbIM padoTram (2 cemecTp)

Ne 34 «Onpeoenenue Onunvl c6emoGOIN 60JIHbI U XAPAKMEPUCMUK OUPPAKYUOHHOU

peuiemku
1. KakoBwl mapameTpsl W XapaKTEPUCTUKH AUQPPAKIIMOHHON PpEIIECTKH, MPUMEHIEMON B
3KCIIEpUMEHTE?

2. Ilomyuure ¢opmyny aias ompeleneHusl UIMHbl CBETOBOM BOJIHBI IpU Audpakiuu Ha
TUu(PaKIIMOHHON PEIIETKE.

3. KakoBo npaktuueckoe npuMeHeHHe AU(PPaKIMOHHBIX PELIETOK?

4. Kak B 1aHHOH pab0oTe MUHUMU3UPYETCSI IOTPELIHOCTh SKCIIEPUMEHTAIBHBIX JAHHBIX?

Ne 42 «Onpeoenenue 21a6HbIX KEAHMOBBIX HUCE]T B030YHCOCHHBLIX COCMOAHUIL amoma

6000p00a»

1. TlosicHuTe yCTpOMCTBO M MPUHLKI PabOThI CHEKTPOCKOIIA, UCIOIb3YEMOI0 B JaHHOM paboTe

2. Ilomyuure Qopmyny JuIsl ONpeneNMHUS TJIABHBIX KBAHTOBBIX 4YHCEN BO30YXKIEHHBIX
COCTOSIHMHM aToMa BOJIOPOJIa M JPYruX BOJIOPOIONOAO0OHBIX aTOMOB

3. Uro Ha3bIBaeTcs IpajlyupOBOYHBIM I'padukom?

4. TIponemMoHCTpupyHTe BO3MOXHOCTh MpuMeHeHus cpeapl Microsoft Excel (mnmm npyroi
cpenbl) uis 00pabOTKH SKCIIEPUMEHTATIbHBIX JaHHBIX

Ne 51 «H3yuenue 3akonomeprocmeil a-pacnaoa)

1. Yto Takoe aKTUBHOCTh PaJIMOAKTUBHOTO JIEMEHTA, €€ BHIYUCIICHUE U €AMHULIBI U3MEPEHHSL.

2. B d4em cocrourt 3akoH ['eiirepa - Herrona?

3. Kak oneHuTs 3HEpruio o - 4acTHIIbI?

4. YctpoiicTBo M mpuHLMI paboThl cueTuyrka [ eifrepa-Mrosiepa.

[IponemoHCTpUpYIiTE BO3MOXKHOCTH TpUMEHeHus cpeibl Microsoft Excel (wnu npyroii cpenbr)
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JUIs 00pabOTKH SKCIIEPUMEHTAIIBHBIX JaHHBIX




6) HOpHI[OR NMpOBEACHUA HpOMeHCYTO'{HOﬁ aTTeCTallui, IOKa3aTe/in 1 KPUTEPUHU
OICHUBaAHUA:

[Ipomexyrounas arrectanus 1o qucuuIuinee «Ou3uka» BKIIOYAET TEOPETUYECKUE BOIIPOCHI,
MO3BOJISIOIINE OLIEHUTh YPOBEHb YCBOCHHUS O0YJarOIUMUCS 3HAHUH, U TIPAKTUYECKUE 3a1aHUS,
BBISIBJISIFOLIME CTENIEHb COPMUPOBAHHOCTH YMEHUMN U BJIa/ICHUH, TPOBOJUTCS B JOPME FK3aMEHa.

Iloxkazamenu u Kpumepuu OUueHUuBAHUA IK3aAMEHA:

— Ha OLIEHKY «OTJMYHO» (5 0aiioB) — 00yJaromuiicss 1eMOHCTPUPYET BHICOKUN YPOBEHD
C(OpMHPOBAHHOCTU KOMIIETEHIIUM, BCECTOPOHHEE, CUCTEMAaTHUECKOE U ITyOOKOE 3HaHUE
y4eOHOro Marepuaia, CBOOOHO BBIIOJIHAET IPAKTUYECKHUE 3aJaHNs, CBOOOJHO ONIEPUPYET
3HAHUSIMH, YMEHUSAMHU, TPUMEHSET UX B CUTYallU X OBBILIEHHON CIOKHOCTH.

— Ha OIIEHKY «Xopomuio» (4 6amia) — oOydaromuiicss JeMOHCTPUPYET CPEAHUI YPOBEHB
C(bOpMI/IpOBaHHOCTI/I KOMH@TGHHHﬁI OCHOBHBIC 3HaHHWA, YMCHHUA OCBOCHEBI, HO IOITYCKArOTCA
HE3HAYUTCIIBHBIC OIHI/I6KI/I, HETOYHOCTH, 3aTPYAHCHUSA ITPHU aHATTUTUYCCKUX OICpaluriax, IEPEHOCE
3HAaHUU U yMeHI/IfI Ha HOBLBIC, HCCTAHJAPTHBIC CUTYyallUuH.

— Ha OLIEHKY «yJA0BJIeTBOPUTEIbHO» (3 Oaia) — o0ydyaroniuiicss 1eMOHCTPUPYET MOPOrOBBIN
YpOBEHb C(HOPMUPOBAHHOCTH KOMIIETEHITHIA: B X0/I¢ KOHTPOJIBHBIX MEPOTIPHSITAN JTOTTYCKAIOTCSI
OIITMOKH, TIPOSIBIIIETCS] OTCYTCTBUE OTACTBHBIX 3HAHUI, YMEHHH, HABBIKOB, 00YJaIOIIHIACS
UCTIBITHIBACT 3HAYUTEIILHBIC 3aTPyJHEHUS IIPH ONIEPUPOBAHNY 3HAHMSIMU M YMCHHUSMH TIPH UX
MepeHoCe Ha HOBBIE CUTYaIHH.

— Ha OIICHKY «HeY/A0BJEeTBOPUTEILHO» (2 6amta) — oOyJaromuiics AEMOHCTPUPYET 3HAHUS HE
6omee 20% TeopeTUUEeCKOro MaTepHana, JOIMyCcKaeT CyIlleCTBEHHbIE OIINOKH, HE MOXKET TIOKa3aTh
MHTEJUIEKTYaJIbHbIE HABBIKU PELICHUS IPOCTHIX 3a/1a4.

— Ha OIICHKY «Heyd0BJIeTBOPUTeIbHO» (1 6arn) — oOyuaromuiics He MOXKET MM0Ka3aTh 3HAHUS Ha
ypOBHE BOCIPOU3BEJCHHS U 00BbsCHEHUSI HH(POPMAIINH, HE MOKET MOKa3aTh WHTEIJICKTyalbHbIe
HABBIKU PELIEeHUS MPOCTHIX 3a/1a4.
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