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yueOHOM roay Ha 3aceqaHuu Kadeapsl DOHU3UKU

[Iporokom ot 20 1. Ne

3aB. kadempoii M.B.XpKmec
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1 Iles1u ocBOCHUS TN CHMILTHHBI (MOYJI51)

Ienbto ocBoeHust nuctMIuIMHbl «®Du3uka» sBisgercs GOpMHpPOBaHUE Y OO0yYaroIIUXCS
aJICKBaTHOW COBPEMEHHOMY YPOBHIO 3HAaHMM HAy4yHOM KapTHUHbI MHpA, a TAKXKE PA3BUTHE
CHOCOOHOCTH HPUMEHSTh OCHOBHBIE TIOJOXKEHHUS, 3aKOHbl M METOJbl KJIACCHUUYECKOW H
COBPEMEHHOM (PM3MKHM M COOTBETCTBYIOUIMHA (PU3MKO-MaTeMaTHUYECKUI armapaT JUIsl pelieHHs
TEOPETUYECKUX, IPUKIIAJHBIX U IPAKTUYECKUX 33]a4, BOZHUKAIOUIUX B X0/€ NPO(eCcCHOHATBHOM
JIeATEIIbHOCTH.

2 MecTo THCHHUIIMHBI (MOYJIAA) B CTPYKTYpPe 00pa30BaTe/IbHOI NporpaMMal

Jucturumaa Ousnka BXOIUT B 0053aTENIbYI0 YacTh y4eOHOTO IUiaHa 00pa30BaTeIbHOM
IPOrpaMMBlI.

JUis  w3ydeHus  JAWCHUIUIMHBI  HEOOXOAWMBI  3HAHUS  (YMCHHsS,  BJIAJICHUSA),
c(hOpMHUPOBAHHBIE B Pe3yJIbTaTe U3yUEHUS TUCIUILINH/ MPAKTUK:

Ousmka, Marematuka, Xumus wu  HMHbopmaruka B o0beMEe  CpeaHEH
0011100pa30BaTEIbHON IIKOJIBI

3Hanus (YMEHUS, BIaJICHUS), TOTYICHHBIC TTPH M3yYECHUHW JAHHOW IUCIUILIMHBI OyIyT
HEOOXOIUMBI 17151 U3YUECHUS] JUCIUILITNH/TIPAKTHK:

Xumus

be3onacHocTh BesleHUs TOPHBIX paboT

Teopernueckas MexaHuKa

®u3nka ropHbIX TOPOJ

be3onacHOCTh KU3HENEATEIBHOCTH

[IpuknagHas MmexaHuka

ConpoTHBiIEeHHE MaTEpHAIIOB

CrpowutenbHasi r€OTEXHOJIOTUS

3 Komnerenuun ody4aromierocs, popMmupyembie B pe3y/ibTaTe 0CBOCHUS

AUCHUILINHBI (MOAYJIS1) ¥ IJIAHUPYEMble Pe3yJIbTAThl 00yUeHu st

B pesynpraTe OCBOEHMSI JUCHMIUIMHBI (MOayns) «Du3uka» o0ydaromuiics TOJKeH
001agaTh CIeAyIOIUMU KOMIETEHIHSIMHU:

KO,[[ HHJUKATOpa I/IHI[I/IKaTOp JOCTHIXKXCHHA KOMIICTCHIIMH

VYK-1 CnocoOeH oCyIIecTBIATh KPUTUYECKUH aHalIU3 MNpOOJIEMHBIX CUTyallud Ha OCHOBE
CHCTEMHOT'0 I10/1IX0/1a, BBIpadaThIBaTh CTPATETHIO IeHCTBUI

YK-1.1 AHanusupyeT MNpoOJEMHYIO CHUTyallMl0 KaK CHCTEMY, BBIABIAA €€
COCTABJISIIOLINE U CBSI3U MEX1Y HUMU
YK-1.2 Kputnuecku olieHUBaeT HaJIe)KHOCTh HICTOUHUKOB HH(pOPMAaLIUK, paboTaeT ¢

MPOTHBOPEUNBON HH(pOpMANMEe W3 pa3HBIX HCTOYHUKOB, OIPEIEIIET
npobensl B uHGOpManMM, HEOOXOAMMOM Ui pemeHus MpoOIeMHOM
CHUTYAIINH, U TPOSKTUPVYET IPOLIECCHI [0 MX YCTPAHCHUIO

YK-1.3 Pa3pabatbiBaeT M conepikaTelbHO apryMEHTHPYET CTpPATETHi0 pelleHus
NpoOJEMHON CUTyallud Ha OCHOBE CHCTEMHOIO U MEXIUCIMIUTMHAPHOTO
MOJXOJ0B; CTPOMT CICHAPUH pEANIN3alid  CTPATEeTHH, OIpeesss
BO3MOYKHBIE PUCKH M IpeJIaras MyTH UX YCTPaHEHUS




4. CTpyKTypa, 00bEéM U coep:KkaHue TUCHUIIMHBI (MOAYJIsA)
OO0mas TpyI0eMKOCTh JUCIUIUIMHBI COCTABISIET 9 3a4eTHBIX enuHull 324 akaa. 4acoB, B TOM

YUCJIC:

— KOHTaKTHas paborta — 17 akaJ. 4acos:

—ayautopHas — 14 akaj. yacos;

— BHCAyJUTOpHAA — 3 aKall. 4acCoB,

— caMocTosTenbHas pabota — 294,4 akan. 4acos;

— B (hopMe MpaKkTUIECKOM o AroToBku — 0 akaj. Jyac;,
— IMOATOTOBKA K 3K3aMeHy — 12,6 aka. gac
— MOJTOTOBKA K 3auéty — 12,6 akaj. yac
dopma aTTecTaluu - 3a4€T, SK3aMeH

AynutopHast s
KOHTaKTHas paborta E 3 dopma TEKyIIEero
=
B aKaJl. yacax 2] Bu KOHTPOJISt
Pazzen/ Tema 2, (B axaz. acax) = A . p Kon
> & © |caMOCTOSTENbHO | ycrieBaeMOCTH U
JIACIMTUTHHBI ) £ m . | KommeTeHn
o & padoThI IIPOMEKYTOYHOM
n1a6. | mpaxt. | € &
Tex. : PaKT. | =g aTTeCTALUH
3aH. 3aH. | QO &
1. MexaHuka
BBITIOJTHEHNE
MIPAaKTHIECKUX
pabort (perieHue
3ajad,
IMHUCBbMECHHBIX HpoBEDKa
11 Kunemarnka pabor); HHHH]I:HH EHLHHX
MOCTYNaTEIbHOTO u 0,5 0,4/0,4U1| 5 KOHTPOJIbHAS 3aaa1}{lnﬁ'
BPAIIaTeIbHOTO IBIKESHUS paboTa; ’
KOHCYJIbTalluH
CaMOCTOSITETIbHOE
n3ydeHue
yueOHOil u
Hay4YHOM
JUTEPATyPhI
MOATOTOBKA K
1 CEMHHApPCKOMY,
nabopaTopHOMY
3aHATHIO;
BBITIOJTHEHUE
nabopaTopHbIe
MPAKTUICCKUX
paboThr;
pabor (pemenue
CeMUHApCKUe
1.2 JuHamuka 3ajady, ARSI
MOCTYNaTEIbHOTO u 0,2 0,5 0,4/0,41U| 5 MUCHMEHHBIX DOBE K;
BPAIIaTeIbHOTO IBIKCHUS paboT); POBEP
WHANBUAYAJIbHBIX
KOHTpPOJIbHasA o
3a/1aHuK;
pabora;
KOHCYJIbTallun
CaMOCTOSITETbHOE
n3y4YeHUe
yueOHOIt n
Hay4HOU
JIUTEPATYPHI




1.3 3akoHBI COXpaHEHHS B
MEXaHUKe

0,2

0,4

10

BBITIOJIHCHUE
MIPAKTHYECKUX
pabot (pemeHue
3ajad,
MTUCEMEHHBIX
pabor);
KOHTPOJIbHAs
paborta;
CaMOCTOSTENEHOE
n3ydeHue
yueOHOI
HayJHOU
JIUTEPATypPbI

MIpOBEpKa
WHINBUIYaIbHBIX
3aJIaHUH;
KOHCYJIbTaIlNH

1.4 Mexanngeckune
KO0JIEOAHHS U BOJIHBI

0,2

04

10

BBITIOJIHCHUE
MPaKTHYECKAX
pabot (pemeHue
3aja4,
HMCBMEHHBIX
pabor);
KOHTPOJIbHAS
paborta;
CaMOCTOSATENbHOE
U3y4YCHHE
yueOHO# 1
Hay4HOU
JUTEpaTyphl

MIpOBEpKa
WHINBUIYaITbHBIX
3aJIaHUM;
KOHCYJbTaIlHH

15 PenstuBucTckas
MeXaHuKa

0,2

0,2

12

BBITIOJTHEHNE
NPaKTUIECKHX
pabot (perieHue
3ajad,
ITUCEMEHHBIX
pabor);
KOHTPOJIbHAS
paborta;
CaMOCTOSITETTEHOE
H3y4yeHue
y4aeOHOI 1
Hay4YHOM
JUTEPATyPhI

MpOBEpKa
WHINBUIYaITbHBIX
3aJJaHUH;
KOHCYJTbTaIlHH

Hroro no pazneny

13

0,5

1,8/0,81

42

2. MonekynspHas  (usnka

TCpMOJUHAMHUKa

u

2.1 Crartuctuueckas ¢pu3uka
"
MOJIEKYJIIPHO-KHHETHYECKast
TEOpHst

0,2

0,2

25

BBITIOJTHEHNE
MPaKTHYECKUX
pabot (pemenue
3ajad,
MTUCEMEHHBIX
pabor);
KOHTPOJIbHAS
paborta;
CaMOCTOSITENIbHOE
U3y4YCHUE
yueOHOI u
Hay4HOU
JIUTEPATYPhI

MpOBEpPKa
WHAUBUTYaJIbHBIX
3aJIaHU;
KOHCYJIbTalluH




2.2 TepMmouHaMuKa

0,2 (1,5/1,5U1

0,2

25

MOATOTOBKA K
CEMHUHAPCKOMY,
nabopaTopHOMY
3aHSTHIO,
BBITIOJTHEHNE
MPaKTHICCKUX
pabort (perieHue
3aj1ad,
MTICEMEHHBIX
pabot);
KOHTPOJIbHAS
paborta;
CaMOCTOSTENBHOE
n3ydeHue
y4eOHOI
HayJHOU
JIUTEPATypPhI

nabopaTopHbIC

CeMHHAPCKUE

WHAUBUAYAJIbHBIX

KOHCYJIbTallUN

paboTshI;

3aHATHS,
IpOBEepKa

3aJJaHUH;

Wroro no pasneny

04 |1,5/1,51

0,4

50

3. DIeKTpIYECTBO M MarHeTH3M

3.1
none

QHCKTPOCTaTI/I'{eCKOG

0,2

0,2

BBITIOJTHEHNE
MPaKTUIECKUX
pabort (perieHue
3ajay,
MTUCEMEHHBIX
pabor);
KOHTPOJIbHAS
paborta;
CaMOCTOSITETTbHOE
u3ydeHue
yueOHO 1
Hay4YHOM
JUTEPATyPhI

10

UHANBUAYAJIbHBIX

IpOBEepKa

3aJJaHHMH;
KOHCYJIbTallUU

3.2 DIEKTPOCTATUIECKOE
TOJIE B BEIICCTBE

CaMOCTOSITETTEHOE
U3y4YCHHE
yueOHO# 1
Hay4YHOM
JIUTEPATyPhI

10

KOHCYJIbTallun

3.3 TTocTosSHHBIN
SIEKTPUIECKUI TOK

0,2 (0,5/0,51

0,2

HO/rOTOBKA K
CEMHUHAPCKOMY,
1a00paTOpHOMY

3aHATHIO;
BBIIIOJIHCHHUEC
MIPaKTHIECKUX
pabort (perieHue
3ajad,
IIHNCBbMECHHBIX
pabor);
KOHTpPOJIbHasA
pabora;
CaMOCTOSTEIBHOE
n3ydeHUe
yueOHOIt n
Hay4HOU
JINTEPATypPBHI

10

nabopaTopHbIC
paboTsr;
CeMUHApCKUe
3aHSATHS,
MpoBEpKa
WHJIMBHIYaIbHBIX
3aJJaHUH;
KOHCYJIbTalluH

3.4 MaruautHoe
BaKyyMe U B BEIIECCTBE

oJI€ B

0,2

0,2

CaMOCTOSTEBbHOE
U3y4eHHe
yueOHOI u
Hay4HOU
JUTEPATypbl

10

KOHCYJIbTallun




3.5 DNeKTpOMarHuTHas
UHIYKIHUSE

0,2

0,2

10

BBITIOJIHCHUE
MIPAKTHYECKUX
pabot (pemeHue

3ajad,
MTUCEMEHHBIX
pabor);
KOHTPOJIbHAs
paborta;
CaMOCTOSTENEHOE
n3ydeHue
yueOHOI
HayJHOU
JIUTEPATypPbI

MIpOBEpKa

WHINBUIYaIbHBIX
3aJIaHUH;

KOHCYJIbTaIlNH

3.6 DNeKTpryYecKre
KoNneOaHusT W TEepeMEHHBIN
TOK

0,2

0,2

20

CaMOCTOATEIbHOE
n3ydeHue
y4eOHOI
HayJHOU
JIUTEPATyphI

KOHCYJIbTallUN

Hroro no pazpeny

1 10,5/0,51

70

4. BoimHoBast ¥ KBAaHTOBAs OITHKA

4.1
BOJIHBI

DIIeKTpOMarHUTHBIE

0,2

16,4

CaMOCTOSITENILHOE
n3y4yeHue
yueOHO# 1
Hay4HOU

JIUTEPATYPhL

CeMUHapCKue
3aHATHUS,
KOHCYJIbTAllUH

4.2 Wutepdepenuus
CBETOBBIX BOJTH

0,1

0,2

20

BBINOJIHEHNE
MIPAaKTHIECKUX
pabort (perieHue
3ajad,
IMHUCbMECHHBIX
pabor);
KOHTPOJIbHAS
paborta;
CaMOCTOSITETTEHOE
U3y4eHne
y4aeOHOI 1
Hay4YHOM
JUTEPATyPhI

MpOBEpKa
WHINBUIYaITbHBIX
3aJ]aHUH;
KOHCYJbTaIlHH

4.3 Jludpaxuus CBETOBBIX
BOJIH

0,1

1/11

0,1

20

MOATOTOBKA K
CEMHUHAPCKOMY,
1a00paTOpHOMY

3aHATHIO,

BBIIIOJIHEHUE

MIPaKTHIECKUX
pabort (perieHue

3ajad,

MMCHMEHHBIX

pabor);

KOHTPOJIbHAs

pabora;
CaMOCTOSITETbHOE
n3y4YeHUe
yueOHOIt n
Hay4HOU
JIUTEPaTyphl

nabopaTopHbIC
paboTsr;
CeMUHApCKUe
3aHSTHS,
MpoBepKa
HHIUBUIYaTbHBIX
3aJIaHUH;
KOHCYJIbTalluH

4.4 KaHTOBAs ONTHKA

0,1

20

CaMOCTOSTEIbHOE
U3y4eHHe
yueOHOI u
Hay4HOU
JIUTEPATypbL

MpoBepKa

WHAUBUIYaJIbHBIX
3aJIaHUH;

KOHCYJIbTaIluH

Uroro mo pazneny

0,5

1/11

1,3

76,4

5. KBanToBas, aroMHas

sepHast Gpusnka

u




KOHTPOJIbHAS
paborta;
pOBEpKa
CaMOCTOATEIbHOE R
5.1 KBanroBast MexaHuKa 0,2 0,5 20 H3y4YCHHE Y .
. 3a1aHuH;
yueOHOI u
N KOHCYJTbTallUH
HAY4HOI
JIMTEPaTyphl
BBITIOJTHEHNE
MPaKTHICCKUX
pabort (perieHue
3aj1ad,
ITICEMEHHBIX -
pado); I/IHZ[I/I]I:I/IIL gm;me
5.2 ®usuka aroma 0,2 10,5/0,51] 0,5 10 KOHTPOJIbHASI M .
3a/1aHu;
paboTa;
KOHCYJbTalluH
CaMOCTOSITETTbHOE
U3y4YCHUE
yueOHO# 1
Hay4YHOH
JUTEPATyPhI
1 MOJTOTOBKA K
CEMHUHAPCKOMY,
1a60paTOpHOMY
3aHATHIO;
BBITIOJTHEHNE
1abopaTopHbIE
MIPAaKTHIECKUX
paboTHI;
pabort (perieHue
CeMUHApCKUe
ST, 3aHATHS,
5.3 Anepnas pusuka 0,2 0,5 10 MHCbMEHHBIX ’
MpOBEpKa
pabor);
MHIUBHIYaJIbHBIX
KOHTPOJIbHAS N
3a/1aHui;
paborta;
KOHCYJIbTalluH
CaMOCTOATETbHOE
n3ydeHue
yaeOHOW 1
Hay4YHOM
JUTEPATyPhI
CaMOCTOSITETTbEHOE
poBepKa
5.4 Q@uszuka s1eMEHTapHBIX U3y4YCHHE
. HHANBUAYAJIbHBIX
YacTHUI] W  COBPEMCHHAas 0,2 16 yueOHO 1 -
(usnyeckas KapTUHa MHUpPa Hay4YHOM A ’
KOHCYJIbTallun
JIUTEPATyPhI
HWroro no pazaeny 0,8 10,5/0,51] 1,5 56
Hroro 3a cemectp 4 | 4/3,51 | 6/0,81 |294,4 DK3aMeH,3auéT
Wrtoro nmo auciuiiinHe 4 | 4/3,51 | 6/0,81 |294,4 3a4eT, SK3aMeH




5 O0pa3oBaTte/ibHbIE TEXHOJIOTHH

[Ipu peanuzanuu pa3IMYHBIX BHUIOB ydeOHOM paboThl HambOosee d(QeKTUBHBIC
pe3yibTaThl OCBOCHUS IUCUUIUIMHBI «®Du3uka» Hal0T TpaaulUoOHHBIE 00pa30BaTENbHBIC
TEXHOJIOTHH, UHTEPAaKTUBHbIE TEXHOJIOTHH, MH(OPMALIMOHHO-KOMMYHHUKAIIHOHHBIE
00pa3oBaTesibHbIE TEXHOJIOTHH.

1. TpagunuoHHble 00pa3oBaTelIbHbIE TEXHOJIOTHMH OPHEHTHUPYIOTCA Ha OpraHU3aluio
00pa30BaTeNbHOTO  IIpOLlEcCa, MPEANOJJAralllyl0 MpsAMYH TpPaHCISALUIO 3HAHUM  OT
npenoaaBaress K CTyIeHTY (IPEeuMYIEeCTBEHHO Ha OCHOBE OOBSICHUTEIbHO-UUTIOCTPATUBHBIX
METO0B 00ydeHus). YueOHasi esTeIbHOCTh CTYJCHTAa HOCUT B TaKUX YCJIOBHSX, KaK MPaBUIIO,
PEeNpOAYKTUBHBIN XapakTep.

@®opmbl y4eOHBIX 3aHATHI C UCTIOIB30BAHUEM TPAAUIIMOHHBIX TEXHOJIOTHIL:

NudopmanvonHass  Jekuus—  TOCIEIOBAaTENIbHOE  HM3JIOXKEHHE  Marepuaia B
JUCHUTUTMHAPHON JIOTHKE, OCYIIECTBISIEMOE NPEUMYIIECTBEHHO BepOAJbHBIMU CpEICTBAMU
(MOHOJIOT MperoaaBaTesl).

Cemunap — Oecenia mpemnogaBaress U CTyIEHTOB, 00CYKICHHE 3apaHee MOATOTOBICHHBIX
COOOIEHUH MO KaXIOMY BOMPOCY IUTAHA 3aHATHS C €OUHBIM JUISI BCEX MEpeyHEM
peKoMeH1ye-MOi 00s13aTeNbHOM U TONOJHUTENBHOMN IUTEPaTYPHI.

[IpakTuueckoe 3aHsTHE, MOCBSIIEHHOE OCBOCHUIO KOHKPETHBIX YMEHUU M HABBIKOB IO
IPEJIOKEHHOMY aIrOPUTMY.

JlaboparopHasi pabota — opranusanus yueOHol paboThI C pealbHBIMH MaTEPUATbHBIMU U
MH(OPMALlMOHHBIMU OOBEKTaMH, AKCIEpPUMEHTalbHasi paboTa € aHaJIOrOBBIMH MOJEISIMU
pe-aJbHBIX 0OBEKTOB.

3. HTepakTHBHBIE TEXHOJIOTHH — OpraHU3anus 00pa3oBaTENbHOTO MPOIEcca, KOTopast
IpeJnoiaraeT akTHBHOE U HETMHEIHOE B3aUMO/ICHCTBUE BCEX YYACTHUKOB, JOCTH)KEHUE HA ATON
OCHOBE JIMYHOCTHO 3HAYMMOIO Il HHUX oOpa3oBaTelbHOTO pe3ynbrara. Hapsny co
CHEIUAIN3UPOBAaHHBIMUA  TEXHOJOTHSAMM  TakOro  poJa  INPUHLUIN  HUHTEPAKTUBHOCTH
IPOCJIEKUBAETC B OOJIBIIMHCTBE  COBPEMEHHBIX  00pa30BaTENbHBIX  TEXHOJIOTHH.
HHTEepaKTUBHOCTD MOAPA3yMEBAET CYOBEKT-CyOBEKTHBIE OTHOILIEHHUS B X0Jie 00pa30BaTeIbHOTO
npoliecca U, Kak clieZicTBre, (OpMHpPOBaHUE caMOpa3BUBarolleiicss HH()OpMaIIMOHHO-PECYPCHOM
CpEeJbL.

@®opMbl yueOHBIX 3aHATHH C HMCIIOJIb30BaHUEM CIIELUAIN3UPOBAHHBIX WHTEPAKTUBHBIX
TEXHOJIOTHI:

Jlekuus «oOpaTHOM CBS3M» — JEKIMS—IPOBOKAlUs (M3JI0’)KEHHE MaTepHuaja ¢ 3apaHee
3a-TJIAaHUPOBAHHBIMU OIIMOKaMU ), TeKIHsI-Oecea, TeKIHUs-TUCKYCCHSL.

CemuHap-uCKyccusi — KOJUIEKTUBHOE 0OCYXKIEHHE Kakoro-iubo CIIOpHOTO BOIpOCa,
npoOsieMbl, BBISIBJICHME MHEHUH B rpynne (MEeXIpynmoBOH AMajor, JTUCKYCCHSI Kak
CIIOp-/IUAJIor).

4.  HWNubopMallmOHHO-KOMMYHUKAIIUOHHBIE ~ OOpa3oBaTeibHblE  TEXHOJOTUH  —
opranu3zaiys 00pa3oBaTeIbLHOIO MPOIecca, OCHOBAHHAS HA MPUMEHEHUH CHEeMaTU3UPOBAHHBIX
PO-TPAMMHBIX CpeJl U TEXHUYECKUX CPEICTB pabOThl ¢ HHPOpMAIHEH.

@opmMbl Y4eOHBIX 3aHATUH C MCHOJIb30BAHUEM HH(POPMAIMOHHO-KOMMYHUKAIIHOHHBIX
TEXHOJIOTHIL:

Jlexuus-Bu3zyanu3anuss — HW3JI0KEHUE COJEP)KaHUs CONPOBOXKIAETCS Ipe3eHTaluen
(eMoHcCTpaleil yueOHbIX MaTepHaoB, MPEICTABICHHBIX B Pa3IMYHBIX 3HAKOBBIX CUCTEMAX, B
T.4. WUTIOCTPATUBHBIX, IPaUUEeCcKUX, ayH0- U BUIEOMATEPHAIIOB).

[IpakTuueckoe 3aHATHE B (QOpME TMpEe3eHTAMH — TMPEACTaBIEHUE pEe3yJIbTaTOB
IIPOEKTHON WJIM MCCIEN0BATENIbCKON AESTENBHOCTH C MCIOIb30BAaHUEM CHELUAIN3UPOBAHHBIX
POrPaMMHBIX CpeJ.



6 YueOHO-MeTOAUYECKOE 00eciedeHHe CAMOCTOSITeJIbHOI PadoThl 00y4aroIIMXCst
[TpencraBneno B mpuioxeHun 1.

7 OueHOYHBIE CPeACTBA AJIsl IPOBeeHHs POMEKYTOUHOI aTTecTAlMI
[IpencraBieHbl B IPUIIOKEHUH 2.

8 YueOHo-MeTOAMYeCKOEe H HH(POPMALIMOHHOE 00ecneyeHue TUCIUIIHHBI (MOTYJIs1)

a) OcHoBHas TUTEpaTYypa:

1. emumuenko, B.M. ®usuka [DnektpoHHbii pecype] : yuebnuk / B.M. [lemuauenko,
N.B. Jlemuguenko. — 6-e u3z., nepepad. u mon. — M.: UHOPA-M, 2016. — 581 c. — Pexum
nocryna: http://new.znanium.com/bookread2.php?book=469821 — ISBN:978-5-16-010079-1.

2. Kyzuenos, C.M. ®usuka: Mexanuka. Mexanudyeckue KojeOaHUSI ¥ BOJIHBL
Mosnekymnsipras pusuka. Tepmoaunamuka [DiekTpoHHbI pecype] @ YuebHoe mocodue / C.I.
Ky3Henos. - 4-e uzn., ucnp. u gomn. - M.: By3zosckuii yueonuk: HUL] MH®PA-M, 2014. - 248 c. —
Pexum JOCTYyTIA: http://new.znanium.com/bookread2.php?book=412940 - ISBN
978-5-16-101026-6

3. Kyzuenos, C.1. ®uzuka: OCHOBBI 3JIEKTPOJUHAMHUKHU. DIEKTPOMArHuTHbIE KoieOaHus
1 BOJIHBI [ DnekTpoHHbIH pecype] : Yuednoe mocooue / C.U. Ky3nenos. - 4-e u3f., ucup. u JI01I. -
M.: Byzockmii yuebnukx: HUI[ HNHOPA-M, 2015. - 231 c¢. — Pexum poctyna:
http://new.znanium.com/bookread2.php?book=424601 — ISBN 978-5-16-101657-2

4. Kyzueuo, C.M. ®usuka. BomnoBas ontuka. KBaHTOBas mnpupojga H3ITY4CHHUS.
DJieMeHTBI aTOMHOU U siiepHOM (u3uku [DnektponHsiid pecype] @ Yueb. noc. / C.U. Ky3Henos,
AM. Jlunep - 3-e u3n., nepepad. u gom. - M.: By3os. yue6.: HULl UTHOPA-M, 2015 - 212 c. —
Pexum JOCTYyIIa: http://new.znanium.com/bookread2.php?book=438135 — ISBN
978-5-16-100426-5

0) lonmotHuTEIBHAS TUTEPaTypa:

1. Upomos, N.E. 3anauun no obeii ¢pusuke [Texct] : yued. mocobue / U.E. Upomos. —
12-e uzn., crep. — CII6.: Jlans, 2007. — 416 c.: un. — (YueOHuku i By30B. CrenuanbHas
nutepatypa). — ISBN 978-5-8114-0319-6.

2. Yepros, A.T'. 3amaunuk no ¢usuke [Tekcr] : yued. mocodoue / A.I'. Uepros, A.A.
BopoOreB. — 8-¢ m3a., nmepepad. u mon. — M. : ®mmarmut, 2008. — 640 c.: wr. — ISBN
9875-94052-145-2.

3. ®u3uKa TBEPAOTO Tela, aTOMa U aTOMHOTO sjipa [DNEeKTPOHHBIA pecypc] : yueOHoe
nocodue [ms By30B] / C.A. Byrakos [u ap.] ; MarHuTOropckuii roc. Texuudeckuit yu-t um. I'. W.
Hocoga. - Maraurtoropck : MI'TY um. I'. M. Hocosa, 2019. - 3arn. ¢ turyn. skpana. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=3818.pdf&show=dcatalogues/1/1530
254/3818.pdf&view=true

B) MeToanyeckne yKazaHus:

1. Mexanuka. MonekynspHas (usuka ¥ TepMOAMHaMUKa [DJIEKTpOHHBINH pecypc] :
naboparopublii npaktukyM / E.H. Acranos, 3.H. Botuesa, JI.C. Jlomkenkosa u ap. ; MI'TY. -
Maruauroropck: MITY, 2016. - 3arm. C  THUTYIL JKpaHa. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=2420.pdf&show=dcatalogues/1/1130
121/2420.pdf&view=true

2. Beuepkun, M.B. DnexkTpocTtaTka W IOCTOSHHBIM TOK [DIeKTpoHHBIH pecypc] :
npaktiukyMm / M.B. Beuepkun, O.B. Kpusko, E.B. Makapuesa ; MI'TY, UH-T sHepreTuku u
aBToMaTuku, Kad. ¢usuxu. - Maruutoropck : 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. CaBuenko, HO.W. IlepemenHbIli TOK [DNEKTpOHHBIM pecypc]| : JgabopaTOpHBII



Maruurtoropck : MI'TV, 2018. - 3arn. ¢ Tutyn. axpana. — URL

r) [Iporpammuoe odecnneuenne u UHTEepHeT-pecypcehl:

IIporpammHoe o0ecnieueHue

Haumenoanue [10 Ne norosopa Cpox aeicTBus JIMLIEH3UU
T7Zip cB000JIHO pacnpoctpansemoe [10 0OCCCPOUYHO

Adobe Flash

Professional CS5 ([K-113-11 ot 11.04.2011 6eccpouHo
Academic Edition

HpO(l)eCCI/IOHaJ'leI)Ie 0a3bl JAaHHbIX " I/IH(i)OpMaIII/IOHHLIe CIIPaBOYHbLIC CUCTEMBI

Hassanue kypca Ccpuika
HannonaneHas MH(OPMALIMOHHO-aHAIUTHYECKAs URL:
cucreMa — Poccniickuii MHAEKC Hay4HOTIO LIUTHPOBAHUS '

(PUHLI) https://elibrary.ru/project_risc.asp

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

Nudopmannonnas cucrema - EnvHoe OKHO J0OCTyma K
HHOOPMAIIMOHHEIM PeCypcaMm

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

9 MaTtepHaJIbHO-TEXHHYECKOE o0ecneyeHne TUCIUTIIHHBI (MOLYJIs1)

MaTepI/Ia.HI)HO-TeXHI/I‘-IeCKOG o0OecIieucHue JUCHHUIIIMHBI BKJIIFOYACT:



VY4ueOHble ayqUTOpPUM JUIsI TPOBEACHUS 3aHATHH JEeKIMOHHOTO Tuma. OcHalieHue:
MynbTrMeauiiHBIE CPEICTBA XPAaHEHHUS, [IEPEJauy U NPeICTaBICHH HHPOPMaLUH.

VY4uebHas ayauTopHs A MPOBEAEHUS J1abopaTopHBIX padoT: JlabopaTtopusi MEXaHUKH,
MOJEKYJISIpHOH Qu3uku U TepmMoauHaMuku. OcHamenue: JlabopaTopHble YCTaHOBKH,
U3MEpPUTENIbHBIC PUOOPHI 1J1s1 TPOBEACHUS T1a00paTOPHBIX padoT:

1. bannucTuueckue MasiTHUKH.

2. Mastauk O6epOexa.

3. dusnueckuii MassTHUK.

4. Nocka l'anbTOHA.

5. JJaboparopHasi ycTaHOBKA JUIsl UCCIIEOBAHUS paclpe-AelIeHUs] TEPMOAJIEKTPOHOB 110
MOJTYJIIO UX CKOPOCTH.

6. JlaGopaTopHas ycTaHOBKa MJIs ONpEAETeHUs IOKa3zaTeledl aauabarel Yy METOJI0M
Knemana u /Ie3opma.

7. JJabopaTopHasi ycTaHOBKa I IPOBEPKU 3aKOHA BO3pPACTaHUS SHTPOIMHU B IpoLEcce
¢ y3un ra30B Ha MOJIENU MTEPEMEIIMBAaHUS IAPOB.

8.JJaboparopHasi ycTaHOBKa JJIsl IPOBEPKH 3aKOHOB BO3pACTaHMs SHTPOIIUM B IIpoLEcce
TEIIO00MEHA.

9.YcranoBka mnaGopaTopHas M M3y4EHUs 3aBUCHUMOCTH CKOPOCTH 3ByKa OT
temneparypsl "M®-C3-M"

10. VYcranoBka JsaboparopHas Ui HCCJIEIOBAaHUS TEIUIOEMKOCTH TBEpPAOIro Telna
"M®-TET-M".

11. VYcranoBka naGopaTopHas Ui ONpeAeieHHUs YHUBEpPCAJIbHOW ra30BOM IOCTOSHHOU
"M®-OI'TI-M".

12.Ctenp mabopaTOpHBIiA ra30BbIE MTPOLIECCHI.

13. MepuTenbHbIi HHCTPYMEHT.

VYuebHas aymutopus A8 mpoBeleHHs JabopaTopHbIX pabotr: JlabGopatopus
anekTpudecTBa M onTuku. OcHaienue: JlaboparopHble yCTaHOBKH, U3MEpPUTENbHbBIE MPHUOOPHI
JUIs TIPOBEJICHUS JTAOOPATOPHBIX paboOT:

1.JIaGopaTopHasi ycTaHOBKA JUIsl HCCIIEIOBAHUS DIIEKTPOCTATUIECKOTO OIS C IIOMOIIBIO
OJIMHAPHOTO 30H/a.

2. YCcTaHOBKA JUTS ITYHTUPOBAHMS MIJUTHAMIIEPMETPA.

3. YcranoBka 1abopaTopHas 11 OnpeieNeH!sl ”HIYKTUBHOCTH COJICHOM1a U MAarHUTHOM
IPOHHIIAEMOCTH.

4. YcraHoBKa jabopaTopHasi A7 M3ydeHHs Pe30HaHCa HaIpsDKEHUH M onpenesieHus
WHIYKTHBHOCTH

5. JIaboparopHasi ycTaHOBKa JUIsl M3y4EeHHUs JUIMHBI CBETOBOM BOJIHBI U XapaKTEPUCTUK
TUGPaKIUOHHOMN PEIIeTKH.

6. JlabopaTopHass yCTaHOBKa JUIs OINpEENICHHUs pajuyca KPUBU3HBI JUH3BI U JUTMHBI
CBETOBOI BOJIHBI C TOMOIIBIO Kouer] HproToHa.

7. JlaboparopHasi yCTaHOBKa JUIsl ONpPE/AEICHUs KOHIIEHTPALMM PacTBOPOB caxapa U
MTOCTOSITHHOW BpAIllCHMUS.

8. UcTOYHMKH IUTAaHUS TOCTOSIHHOTO TOKA.

9. Marasun emkocreit Time Electronics 1071.

10. Marasun emxoctu P-513.

11. Maras3un unayktuBaocteit Time Electronics 1053.

12. Marasuss! conpotusienuii P-33.

13. Mynstumerps! nudpossie MAS-838.

14. MynsTumetpst APPA 106,203,205.

15. Ocummnorpad nByxkananeubiii GOS-620 FG.

16. Ionapumerp CM.

17.MeputenbHbI HHCTPYMEHT.

VYuebHas ayauropus Ais NpoBedeHHs JadopaTopHbIXx paboT: Jlabopatopus aTtoma,
TrRennmoro tena. snna. OcHamenwue: JIabonaTonHKIE VECTAHORKNA. URIMENUTETRHKIE TTNUOONKI TS



MIPOBEICHUS TaOOPATOPHBIX PAOOT:

1.Jlaboparopuas ycranoBka jijis "VM3yuenus BHemHero porodddexra’.

2. YcraHOBKa JJIl M3y4EHUS! CIIEKTpa aromMa BOAOPOJA U OIpPEAeTCHHS IMOCTOSHHOM
Punbepra.

3. YcraHnoBka 1abopaTtopHas Jis OIpeieJeHus OTeHIMana BO30YyXKIeH s ra3a.

4. YcTaHOBKa J7Is1 OTIpeIeNIeHUs JUIMHBI POOETa YacTHUIl B BO3yXe€.

5. U3mepurens ckopoctu cueta Y UM2-2.

6. MonoxpomaTtopst MYM-1.

7. Mynstumetpsl APPA 205, 207.

8. Ocimmtorpad nyxkananpHbi GOS-620 FG.

9. MepuTenbHbI HHCTPYMEHT.

Y4eOHble ayauTOpUM [UISI TPOBEACHHSI MPAKTUYECKUX 3aHATUIM, TPYNIOBBIX U
WHIVBUIYAIBHBIX KOHCYJIBTAIMM, TEKYIIEro KOHTPOISI W TPOMEKYTOYHOM aTTECTAIUU.
OcHaienue: IHTepakTUBHas 10CKa, PoeKTop. Jlocka, MylTbTUMEAUITHBIN TPOEKTOP, IKPAH.

[Tomernenust st caMoCTOATENBHOM paboThl o0yuatomuxcs. OcHamenune: [lepconanbabie
komibioTephl ¢ maketom MS Office, ¢ BbixogoM B MHTEpHET U C JAOCTYIIOM B 3JICKTPOHHYIO
MH(pOPMAIIMOHHO-00PA30BATENBHYIO CPEAY YHUBEPCHUTETA.

[Tomemenne s XxpaHeHus U HpoduiIakTUYecKoro oOCITyXUBaHUS Yy4eOHOTO
obopynoBanus. OcHamenne: CTemnaxu s XpaHeHUsT yueOHO-METOUYECKON TOKYMEHTAIUH,
CTeIIaXXU U celdbl NI XpaHeHUs y4deOHOro oOOpyHOBaHUS, MHCTPYMEHTHI Uil PEMOHTA
000pyI0BaHUs.

Ipunoxenue 1
«Y4eOHO-MeToaMYecKoe o0ecnedeHne CaMoCTOATeIbHON padoThl 00y4AOIINXCSD)

[To mucnmmumue «@u3nKay MpeaycMOTpEeHa BHEAYTUTOPHAS CAaMOCTOsTENIbHAS padoTa
oOyJaromuxcs.

BneaynuropHas camoctosTenbHas padoTa 00y4Jaromuxcsl BKIIOYAET B ce0si: MpopaboTKy
JIEKIIMOHHOTO MaTepuaia, U3y4eHHe JUTepaTyphl IO COOTBETCTBYIOIIEMY pa3fely; pelieHne
MHAUBUAYaAJIbHBIX KOHTPOJIBHBIX pabOT, MOATOTOBKY K BBIIIOJHEHUIO J1a0OpaTOPHBIX padoT,
MOJTOTOBKY K OTYETY 1O Jab0opaToOpHBIM paboTam.

Ilpumepnvie unoueudyanbnvle KOHMPOIbHbIE PADOMbL
KonTpoubHnas padora Ne 1 «MexaHuka. JJ1eKTPOMArHETH3M»

1. Touka nemxercs B miockoctu XOY mo 3akony: X=10coswt; y=10(1-sinwt). Haiitu nyTs,
MPONICHHBIN TEIOM 3a 2C; YTOJl MEKy BEKTOpaMH CKOpOCTU V U YCKOPEHHUs &; TPACKTOPHIO
npkenns y=Ff(x).

2. Ha rmajkoii HaKJIOHHOH TUTOCKOCTH, cocTaBisitomieit yron a = 30° ¢
TOPU30HTOM, HAXOAUTCS KAaTYIIIKa C HUTKOM, CBOOOTHBIN KOHEI] KOTOPOi
YKpEIUI€H, KaK IMoKa3aHo Ha pucyHke. Macca karymku m = 200 r, e€
MOMEHT WHEPIIMHU OTHOCUTENLHO coOcTBeHHOM ocu | = 0,45 M2, paaunyc a
HAMOTAHHOTO CJIOSI HUTOK I = 3 cM. HaliTu yckopeH#e ocH KaTyIIKH.

3. [TnaTdopma ¢ meckom oO1ieit maccoit M = 2 T CTOHUT Ha pesbcax Ha o) g
TOPU30HTAIILHOM yYacTKe MyTH. B miecok momaaeT cHapsin Mmaccoid m = 8 v

KT ¥ 3acTpeBaeT B HEM. [Ipenebperas TpeHrueM, onpeenTh, C KaKOn
M —T>

e



CKOPOCTBIO OYAIeT IBUTATHCS IIATGOpMa, €CITU B MOMEHT TIOMaJaHusl CKOPOCTh CHapsiia L =
450 M/c, a e€ HanpaBiieHUE — CBepXy BHU3 1Mo o = 30° K TOPU3OHTY.

4. Ha nByx O€CKOHEYHBIX MapaJlICIbHBIX TNIOCKOCTSIX PABHOMEPHO pacIpeIesieHbI 3apsabl C
MMOBEPXHOCTHBIMU IJIOTHOCTSIMU G1 M G2.ONPEeACIUTh HAMPSHXKEHHOCTh JICKTPHUYECKOTO TIOJIS:
MEXy TUTIOCKOCTSIMH; BHE TIOCKOCTEH. [TocTpouTh rpaduk n3MeHEeHUs HAPSKSHHOCTH OIS
BJIOJIb JIMHUH, TIEPIICHANKYJIAPHOH T1acTuHaM. [IpuHITh G1=6, 62=—20G, 71¢ 6=20uK1/M°.

5. ABa konaeHcaropa 31eKTpoéMKocTsIMU C1=3 MKD u C,=6 Mk® coeuHeHbI MEX1y CO00H 1
npucoenuHensl k 6atapee ¢ DJIC E=120 B. Onpenenuts 3apsasl KOHIEHCATOPOB U Pa3HOCTh
noteHmanos U u Uy mexxy ux oOkiaikaMu, €clid KOHJIEHCATOPbI COeIMHEHBI: 1) mapauieiabHo,
2) mocnea0BaTeIbHO.

6. [To n1ByM OeCKOHEYHO ATUHHBIM MPSIMBIM NapajuieIbHbIM POBOAaM TeKyT Toku 11=20A u
1,=30A B oaHOM HampaBieHuH. PaccrostHre Mexay npoBogaaMu =10 cM. BIUUCINTE HHIYKIIHIO
B MarHuTHOTO MOJIS B TOYKE, YAaJICHHOM OT 000MX IPOBOJIOB HA OJIMHAKOBOE paccTosiHue I = 10
CM.

Kontpoabnas padora Ne 2 «MouiekyasipHas ¢pusuka u repmognHaMuka. Onruka.
KBanroBasi, aToMHasi U siiepHas pu3nKa»

1. [Ipu HarpeBanuu v =1 KMOJIb JIByXaTOMHOTO ra3a ero TepMOJuHaAMUYECKasi TeMIepaTrypa
yBenuuuBaercs ot Tq1 1o To= 1,5 Ty. Haiitu uamMenennie AS 3HTponuM, €Ciiu HarpeBaHUe
MPOUCXOIUT U30XOPUUECKH.

2. OnpenenuTsb JUIMHY BOJIHBI CBETA, MAIa0IEro Ha MU(PaKIMOHHYIO PELIETKY, Ha KaXKIbIN
MIIIUMETpP KoTopoit HaHeceHo n=400 mrpuxoB. CriekTp HaOI01aeTcs Ha SKpaHe,
pacroJIo’)KEHHOM Ha paccTosTHUM 1=25 cM oT pemieTku. PaccrosiHue Ha sKkpaHe MEXKAY TPETbUMU
MaKCHMyMaMH CJIEBA U CIIPaBa OT UEHTPaIbHOro AX=27,4 cM.

3. JIBa HUKOJISl pacIONIOKEHBI TaK, YTO YroJ MEX1y UX IJIaBHBIMU IUIOCKOCTSIMH COCTaBJISIET
¢=60°. Bo CKOJIbKO pa3 YMEHBIIIUTCS HHTEHCUBHOCTh €CTECTBEHHOTO CBETA lg TIPH TPOX 0K ACHUN
yepe3 06a Hukois. Koadduuuent nornomnienus ceera B kaxaoM Hukose k=0,05.

4. ®otoaddhexT mpoucxoauT moa aericTeueM udydeHus ¢ A = 0,09mkMm. Onpeaenuts paboTy
BBIXO/Ia AJIEKTPOHOB U3 MeTasla, eciii (POTOTOK MpeKpaIiaeTcs Mpy 3aIep >KUBAIOIICH Pa3HOCTH

norennuanos U, = 3,8B.

5. Ilpu xakoit ckopoct V 37I€KTpOHA €ro JUIMHA BOJIHBI e bpoitns 6ynet pasHa: 1) 650 um, 2) 3
nMm?

23
6. Onpenenure PHEPTUIO CBA3M VIS A]Ipa aToma 1nNa,

Hepeueub 60NRPOCO6 K CEMUHAPCKUM 3AHAMUAM

Cemunap Ne 1 "KunemaTuka 1 JMHAMMKA MOCTYNATEJIbHOI0 U BPaAIaTEJIbHOI0
IBUKeHU"
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Mexannueckoe nBuxkenue. Cucrema orcuéra. MaTtepranbHas TOUKa.
OCHOBHBIE KHHEMAaTHYECKHE XapaKTEPUCTHKU: MIEPEMEILECHNUE, ITyTh, CKOPOCTb, YCKOPEHHE: TOTHOE,
HOpMaJIbHOE, TaHTeHIMabHOe. Kiaccuukanys 1BuxeHui.

IToctynarensHoe nrkenue. LlenTp macce. BpamarensHoe ABM>XeHNUE.
OCHOBHbBIE KHHEMATHUECKHUE XapaKTEPUCTUKH BPaLIaTEIbHOrO IBUKEHUS: YTOJl [I0BOPOTA, YIIIOBOE
IIEPEMELIEHHE, YTIIOBbIE CKOPOCTh U YCKOPEHHUE.
CBs13bp MEXly TMHEHHBIMU U YITIOBBIMH XapaKTEPUCTUKU ABUKEHUs. PaBHOMEpHOE 1
paBHOIIEpEMEHHOE BpalaTeabHoe IBuxkeHus. [lonsTre cocTosHus Gru3nYecKoi CUCTEMbI U YPABHEHUS
JBUYKCHUS.
JlMHaMHU4YeCKHEe XapaKTEPUCTUKH: CHJIA , CUJIOBOE I10JI€, MAacca, AMITYJIbC.

3akonsl HproTOHA.

JluHaMU4YeCKHE XapaKTEPUCTUKHU BPAILATEIBHOTO IBUKEHUS: MOMEHT CHJIBI OTHOCUTEIILHO OCH,
MOMEHT nHepuu. OCHOBHOMN 3aKOH AMHAMUKH BPalaTeIbHOTO JBUKEHUS.

Cemunap Ne 2 "3akon coxpanenus'
1. 3akoH coxpaHEHUs UMITYJIbCA, YCIOBUS €0 BBIIIOJHEHHUS.
2. 3akoH COXpPAaHCHUSA MOMCHTA UMITYJIbCA, YCIIOBHA €0 BBIITOJTHCHUS.

3. Pabora, moutHocTh. PaboTa rpaBUTallMOHHOMN CHITBI, KOHCEPBATUBHBIE CUIIbI. PaboTa
pe3yapTupyromei cuibl.  Kunernueckasi 3Heprusi, TeopeMa 00 U3MEHEHUH KHHETHYECKOM
SHEPIUH.

4. 3aK0oH COXpaHEHUs MTOJIHOM MEXaHUYECKON YHEPTUH, YCIOBHUS €r0 BBHIMOTHEHUS.

5. CoynapeHue JByX Tel.

6. CBs13b 3aKOHOB COXPAHEHHUS CO CBOMCTBAMU MPOCTPAHCTBA U BPEMEHH.

Cemunap Ne 3 "Kosebanusi u BoJIHBI"
1. ®usnyeckuit 1 MAaTEMaTUYECKUI MASTHUKH.
2. T'apmonmveckue, cBOOOIHBIC, BRIHYKIEHHBIE U 3aTYXaIOIIe KOJICOaHNsI:
nuddepeHmaibHble, rpadUKu, XapaKTePUCTHKH.
SIBienue pe3oHaHca u ero pusmueckas npuposa. [Ipumepsr.
Bounna. Bunel BosiH. Mexannus3M o0pa30BaHUs MEXaHUYECKUX BOJIH.
3ByKOBas BojHA. Mexanu3M 00pa3oBaHUs 3ByKa B raszax.
BosHoBOe ypaBHEHHUE.
Crosiuas BonHa. MexaHn3m o0pa3oBaHus. Y paBHEHUE CTOSYEH BOJIHBI.

No ok w

Cemunap Ne 4 "CraTncruyeckue MeTo/Ibl ONIUCAHUA MaKpocucrem"

1. BeposTHOCTH MOSIBIIEHUS JUCKPETHON M HENPEPHIBHON CITyyailHbIX
BEJINYMH.
OyHKIUSA pacIpeneeHUs] BEPOSITHOCTEN. Y CII0BUE HOPMUPOBKH.
Cpennee u HanboJIee BEPOSITHOE 3HAYCHHE CITYIallHOW BETMYUHBI.
4. Craructuueckue MeTo/ibl. OCHOBHBIE MTOJIOKEHHS CTATUCTUYECKOM

bu3ukn.

5. Pacnpenenenune Makcemnna, ['aycca, bonbiimana.

wn

Cemunap Ne 5 "TepmoannamMuveckne MeTOIbI ONMCAHUA MaKpocucTem'

VYpaBHEeHHE COCTOSHUS UACATHLHOTO ra3a.

Pacnpenenenue sHepruu no creneHsM cBo0obl. CpeiHsis SJHEPrust MOJIEKYIIbI.
Tennoemkocts. MonsipHas U yaenbHas TEIUIOEMKOCTH. Y paBHeHHe Maiiepa.
BuyTtpenHss sHeprus kak QyHKIMS COCTOSIHUS chcTeMbl. PaboTa kak (yHKIMs npoliecca.
IlepBoe Ha4asI0 TEPMOJMHAMHUKH.

W3omporiecchl: M30TEPMHUYECKUH, H30XOPUIECKUH, N300apUIeCcKuil, anadaTHIeCKui,
MOJTUTPOMUYECKHIA.

OHntponus. CBONCTBA SHTPONUU N30JIMPOBAHHON CUCTEMBI.

8. Bropoii 3aK0H TepMOIUHAMUKH.

SouhkwdE

~



9. Huxn Kapno. K. nukia Kapho.

Cemunap Ne 6 "JuexkTpocratnyeckoe noJje"

DJIEKTPOCTATUUYECKOE MOJIe. DIEKTpUUecKui 3apsia. 3akoH Kymnona.
Hanpsi>xkeHHOCTB AJIeKTpoCcTaTUYeCcKoro mojs. [lpunmun cynepno3uuuu.

ITorok Bextopa £ . Teopema I'aycca.

[ToTeHIManbHOCTD 3JIEKTPOCTATHUECKOTO 0JIsA. TeopeMa O [UPKYJIALIIH.

CBs13b MeX 1y HANPSKEHHOCTHIO U TIOTEHIIUAJIOM.

['eomerpuueckoe onucanue nossi. CHIIOBbIE JIMHUHA. DKBUIMOTEHIIMAIbHBIE TOBEPXHOCTH.

ok w NME

Cemunap Ne 7 "Ilocrosinublii TOK. Lllenu mocrosinHoro roka'

DnekTpuyeckuit Tok. [IOTHOCTh TOKa. YpaBHEHHE HEPEPHIBHOCTH.
3akoH OMa 1J1s1 OTHOPOJHOI0 yYacTKa LIETH.

Conporusienue npoBoguuka. CoequHeHHE CONPOTUBICHUN.

3akon Oma a1 HeoHOpOoAHOTO yuyacTka nenu. Ctoponuue cuibl. J/C.
[TpaBuna Kupxroda.

MomtHocts Toka. 3akoH Jxoyns-Jlenna.

ok wdE

Cemunap Ne 8 "MaruuTHoe noJie. JIeKTPOMarHMTHasi HHAYKIus'"

1. HcrouyHukM MarHUTHOTO 1oJisl. MarHUTHOE NOJIe JBMDKYILEToCs 3apsaaa U MPOBOAHUKA C
TokoM. 3akoH buo-CaBapa.

2. TloTok u HupKy/IsILKs BEKTOpa MHAYKIMK MarHUTHOro noiisi. Teopema ["aycca u Teopema

0 LUPKYJSLHH.

Cuna JlopeHua. /IpuykeHue 3apsyKeHHOM YaCTHULIBI B MATHUTHOM IIOJIE.

Cuita Amriepa.

3aKoH anekTpoMarHuTHOW nHAyKuuu ®Papanes. [Ipasuno Jlenna.

Buxpesoe anekTpudeckoe mosie.

SABnenne camonHaykuuu. MHaykTuBHOCTH. CONeHOUA,.

No ok ow

Cemunap Ne 9 "Hnreppepenums n 1udgpakuus cpera’

NoakowhE

10.

11.

ONEeKTPOMarHUTHHIE BOJHBI.

KorepeHTHOCTE 1 MOHOXPOMATUYHOCTh CBETOBBIX BOJIH.

WuTepdepenius cBeTa OT IByX HCTOUHUKOB.

WNuTepdepeHiys cBeTa OT II0CKONapaIeIbHOMN MIaCTHHKY.

WnTepdepenius cBeTa OT MIIACTUHKY epeMeHHoM TonuHbl. Konblia HeloToHa.
[TpumeHeHne UHTEpPEPEHIINN CBETA.

SAnenue nudppaxnun. OcobeHHOCTh MUdpakiny cBETOBbIX BOIH. dudpakius Openens u
®payHrodepa.

[Tpunnumn I'rolireHca-dpenens. YpoueHne BBIYUCICHUN ¢ TOMOIIBI BEKTOPHOM
JarpamMMmBl.

Hudpaxus Openens Ha KpyriioM oTBepcTHH. 30HbI Dpenerns.

Hudpakuus OpayHrodepa Ha y3K0H MPSIMOIMHEHHON 1Ieu. Y CI0BUS MAKCUMyMa U
MUHUMYyMa. 3aBUCUMOCTh MHTEHCUBHOCTH CBETA OT yTrja Au(pakiuu.

Judpakuuonnas pemerka. OCHOBHbIE XapaKTEPUCTHKH TUPPAKLIUOHHON pEeIeTKH. Y CIIOBHS
[JIaBHBIX MAKCUMYMOB M1 MUHUMYMOB U JJOOQBOUYHBIX MUHUMYMOB.

Cemunap Ne 10 "'Ioasipu3zauus ceera’

1. Tonspuzanus cBera. EcTecTBEHHBIN U TONSIPU30BAHHBIN CBET.

2. Tlonspu3anus cBeTa Npu OTPAXSHUHU U MpesioMIIeHnd. 3akoH bprocTepa.

3. Tonspuszauus npu ABOHHOM JyuenpenomiieHuH. CBOHCTBa 0OBIKHOBEHHOTO U
HEOOBIKHOBEHHOTO JTY4CH.

[Tonsspusanuonnsle npusmsl. [Ipuzma Huxos.

5. 3akon Maioca. AHaJIM3 TIOJIIPU30BAHHOTO CBETA.

&



6.

OnTHYECKH aKTHUBHEIC BCIICCTBA. BpaH_IQHI/Ie IJIOCKOCTH IIOJIAprU3aliv CBCTA.

Cemunap Ne 11 "KBanToBasi onTuka"

1.

2.

ok w

TennoBoe n3nydeHue adbCcoIOTHO YepHoro Tena. 3akon Ctedana — bonsiiMana. 3aKoH
cMelieHus: Buna.

KopmyckynsapHo-BOTHOBOH Ayaliu3M cBeTa. DHEprus U uMnyibe Gorona. JlaBienue
CBeTa.

dotordpdext. 3akonsl pororddexra. Dopmyna DUHIITEHHA.

A dexr Komnrona. ®opmyna Kommnrona.

BosHoBbie cBoiicTBa yactull. JyinHa BoHbI e bpoits. [IpuHuun HeonpeneneHHOCTH
['eitzenOepra.

Cemunap Ne 12 "Crpoenne atoma"

agrwbdE

Mogenu aroma. [Inanerapaas mojeisp aToma.

IToctynatel bopa.

N3nydyeHue aroma BOIOpOia M BOAOPOAOIONO0HBIX cucTeM. CeKTpalbHbIE CEPUH.
®opmyna bansmepa.

CrnieKTpbl MHOTOJIEKTPOHHBIX aTOMOB. 3aKOH Mo31H.

Cemunap Ne 13 "OcHOBHBIE 110JI03KEHUS] KBAHTOBOI MeXaHMKH"

1.

2.

KBanToBble cocrostaus. BomHoBast pyHKIMA U ee puzndeckuid cMpIci. [IpuHmmmn
cynepno3unuu. YpasHenue lpenunrepa, KBaHTOBBIE yPABHEHUS IBUKCHUS.
Hexotopele 3amaun KBaHTOBOM MexaHuKu. YacTuiia B 0ECKOHEYHO TITyOOKOM
NOTEHLMANbHOU siMe. KBaHTOBaHME SHEPrUu.

KBaHTOBBIE UnCiIa, XapaKTepU3YIOILIKE ITOJI0KEHUE NIEKTPOHA B arome. KBaHTOBaHue
sHeprun. KBanToBaHne MOMeHTa uMmyibca. CIMH 2JIEKTPOHA.

Cxema sHepreTuyeckux ypoBHeE# aroma Bojopoaa. [lpasuia or6opa nmpu aTOMHBIX
nepexoax.

I'paHnLIBI TPUMEHUMOCTH KBAHTOBON MEXaHUKH.

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

agrwbdE

SIBieHME pailOaKTUBHOCTH.

OCHOBHOM 3aKOH PaJIMOAKTUBHOIO pacnajia. PaanoakTUBHbIE PSIbL.
CocraB 1 XapaKTEpUCTUKN aTOMHOTO siApa. SInepHbIe CUIIbL.
KanenbHas 1 060104euHas MOJIEIH sJIEP.

Macca u 3Heprus cBs3u sapa. Y IeiabHas dHeprus cBsa3u. Panuyc saapa.

Cemunap Ne 15 "Snepubie peakuuu'

1.
2.
3.

S nepHble peakuuu.

OHeprus A1epHON peaKltH.

VYpaBHEeHHE U SHEPreTHUECKOE YCIOBUE di-pacmnaza. CBsA3b SHEPTUU OL-YaCTHIIBI C
nepuoioM nosrypacnana. TyHHenbHBINH 3 dekT mpu o-pacnage. CeKTp o-4acTHil.
Xapakrep cnekrpa y-u3iaydeHus. [Ipoueccel B3auMOIEHCTBUS Y-KBAaHTOB C BEIIECTBOM.
3aBUCUMOCTb MHTEHCUBHOCTH Y-U3Iy4E€HUs OT TOJIIIMHBEI 104 BewecTBa. CpaBHEHHE
MIPOHUKAIOIIEN CLIOCOOHOCTH Pa3TUYHbBIX BUJIOB U3ITYUECHHUS.

Tpu Buna B-pacnaga. DHepreTudeckuii cuekTp B-uactuil. I'unoreza HEUTPUHO. 3aKOHBI
coxpaHeHus npu B-pacnane. Jlentonsl. JlenToHHBIH 3apsi.



puioxenne 2
«OueHoYHbIE CPeACTBA /sl IPOBEIeHUS MPOMEKYTOYHOM aTTecTalMm»

NHaukaTop AOCTHIKEHUS

Kox uamnkaropa o
A HHA p KOMIIETEHIIUH

O1neHOYHBIC CPEICTBA

VYK-1 CniocoGeH ocymecTBIsATh KpUTHYESCKHI aHATH3 TPOOJIEMHBIX CUTYaIlil HA OCHOBE CHCTEMHOT'O ITOIX0[a, BBIPA0ATHIBATh CTPATETHIO ACHCTBUIM

YK-1.1 AHanusupyer npobaeMHyto | [lepedyeHb TeOpeTHYECKHX BOMPOCOB K IK3AMEHY:
CUTYallMIO KaK CUCTEMY, BBISBIIASA 1. Kunemaruka nocrynarenabHoro apwxkeHus. Ilonstie paguyc-BekTopa, CKOpOCTH U
€€ COCTaBJISIIOIIUE U CBSA3U MEKIY yckopenusi. Haganpabie yenosus. [Ipsimast u oOpaTHast 3aja4 MEXaHHUKH.
HUMU 2. JIBW>KeHHe 110 OKPY)KHOCTU. YTOJI IOBOPOTA, YIJI0Basi CKOPOCTh U YIJIIOBOE YCKOPEHHUE.

CBs13b YIJIOBBIX U JIMHEWHBIX BEJIUYHH.

3. KpuBonuneiinoe nsmxenue. TaHreHnanbHoe U HOpMaibHOe yckopeHue. IlonHoe
yCKOpEHHUE. YTOJ MEXKIY CKOPOCTBIO U YCKOPEHHUEM.

4. WuepuuanbHble cUCTeMbl oTcyeTa. [loHsTHE CHITBI, Macchl U UMITyJbca. OCHOBHOM
3aKOH JUHAMMKH MOCTYNATEIbHOTO JTBUKECHHUS.

5. MoOMEHT UMITyJIbCa U MOMEHT CHJIbI OTHOCUTEIBHO TOUKH. OCHOBHOE ypaBHEHUE
JUHAMHUKHU BpalllaTeIbHOTO JIBHKEHUS.

6. Bpaienue BoKpyr HEMOJABMXKHOM ocl. MOMEHT uHepIuu. PacueT MOMEHTOB HHEPLIUU
npocteix Ten. Teopema IITelinepa.

7. 3aKkoHBI COXpaHEHHs B MEXaHHUKe. 3aMKHYTasl cUcTeMa. 3aKOHbI COXPaHEHHs UMITYJIbca
1 MOMEHTa UMITYJIbCa.

8. Pabora u MourHOCTh. KMHETHUECKAs SHEPTHs TOCTYNATENBHOTO U BpalaTeIbHOI 0
JIBUKECHMUSI.

9. KoncepBatuBHble cuibl. [loTeHnansHas sHeprust. 3aKOH COXPaHEHUs MOJTHOM
MEXaHNYECKON IHEPTUN.

10. JIga coco6a onucanusi B3auMoJecTBUs. J[BUKEeHNE YaCTULIBI B OTHOMEPHOM
cTarmoHapHOM Mosie. CBs3b MEXKTY CUJION U MTOTEHITUATBHOW SHEPTHEH.

11. F'apmoHHnueckue KosebaHus. AMIUIUTY/Ia, 4acTOTa, HadaibHas (ga3a. MaremaTHuecKuii
1 pu3NUYECKUN MasTHUK. DHEPTUsi TApMOHUYECKUX KOJIEOaHUH.

12. 3aryxaromue kojaeOaHus. XapaKTePUCTUKHU 3aTyXaHUs. DHEPIUs 3aTyXatoIUX
KoJieOaHuH.




Kon unaukaropa

Nunaukatop AoCTHXEHUS
KOMIIETEHIIUN

OrneHOYHBIC CPEICTBA

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24,

25.

26.

27.

OO1m1ee noHATHE O BOJHAX. XapaKTEPUCTUKHU Oeryiiel BoaHbl. BoaHoBoe ypaBHEeHHE
IIJIOCKON BOJIHBI.

Hanosxxenue ynpyrux BosH. Ctosiyast BosiHa U ee ocooennoctu. Konebanue HaTsHYTOM
CTPYHBL.

[Toctynars! DiiHIITElHA. 3amMesieHue BpeMeHU. JIOpEHIIeBO COKpallleHUE JIUHBI.
PenstuBucrtckue naBapuanTel. iHTEpBa.

PenstuBuctckuit umnynsc. CBSi3b MacChl, SHEPIUHU U UMITYJIbCA YACTULBI. DHEPIUs
IIOKOS1. 3aKOHBI COXPAHEHHUS IIPU PEIATUBUCTCKUX CKOPOCTSIX.

Makpocucrema. MUKpOCOCTOSIHME U MAKPOCOCTOSIHUE CUCTEMBI. CTaTUCTUYECKUIT
noaxon. IloHATne BEpOATHOCTH U CpENHEN BEITNYMHBI.

@yHKIUA pacupenesieHns ClydyaiiHOM BeInduHbl. Pacnipenenenye Moaeky no
IIPOEKLMSIM CKOPOCTEH.

Pacnipenenenue mosnekys mo Moayito ckopoctu. Haunbomnee BeposiTHast, CpeHss U
CPEIHEKBAIpaTUUHAs CKOPOCTH.

Mopens uiaeansHOrO rasa. J[aBjieHue u TeMieparypa ¢ TOYKU 3peHUs
MOJIEKYJISIPHO-KUHETUYECKON TEOPUH. Y PABHEHHE COCTOSIHUS UI€ATIbHOTO rasa.
Pacrnipenenennie MosieKys1 M1€aIbHOIO Ta3a M0 BBICOTE B MOJI€ TSYKECTH 3EMIIH.
bapomerpuueckas ¢popmyna.

ITonsaTtue crenenet cBOO0bI MOJIEKYNBI. TeopemMa 0 paBHOpACHpeAeIeHUH YHEPTUH 110
CTETEHSIM CBOOO/IBI.

BHyTpenHss sHeprus kak QyHKIMs cOCTOSIHUA cucTeMbl. [lepBoe Hauano
TEPMOANHAMUKH.

Pabora kak QyHKIus npouecca. M3oxopudeckuit, 13060apuuecKuii 1 N30TepMUUYECKHIA
MIPOLIECCHI.

[TonsaTtue TermnoeMKocTd. TemI0eMKOCTh PH H30XOPUIECKOM M H300apHUeCcCKOM
nporeccax. [loctossHHas agnabatsbl.

Anunabaruyeckuii mpornecc. [lepBoe Hauano TepMOAMHAMUKY /IS aJ1a0aTHYECKOTO
npouecca. YpasHenue [lyaccona.

Huxnnueckuit nmpouecc. Koadduiment noneznoro gedcTBUS TEIIOBON MaIlIUHBI.
Bropoe Hauano repmonnnamuku. @opmynuposku Kiaysnyca u KenpBuna.




Kon unaukaropa

Nunaukatop AoCTHXEHUS
KOMIIETEHIIUN

OrneHOYHBIC CPEICTBA

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.
43.

[Tpobnema HEOOPaTUMOCTH TEIUIOBBIX MPOLECCOB. DHTPOIUS CUCTEMBI M €€ CBOIMCTBA.
Teopema HepHcra.

OcHOBHOE ypaBHEHHUE TEPMOJIMHAMUKN. DHTPOIUS UI€aIbHOIO ra3a. MsmeHnenue
SHTPOIUU NIPHU U30IpOIIECcCaX.

uxn Kapno. Teopema Kapno. TepmoaunamMuueckas mkana remeparyp. TpoiiHas
TOYKa BOJIbl KaK perepHas TOUKa.

Cratuctuueckuii Bec MakpococTossHus. CyTb HeoOpaTumocTu. CTaTUCTHUECKUI
cMbicl 3HTponuu. Popmyia bonbsimana.

I'pann1IBI IPUMEHMMOCTH MOJEIN UACAIBHOIO ra3a. Y paBHeHue Ban-nep-Baanbca.
N3oTepmbl peasibHOTO rasa.

Cunbl B3aMMOJEICTBHS B IPpUPOJE. DiIeKTpocTaTuueckoe noje. 3akoH Kynona.
HanpsikeHHOCTb 3JIeKTPOCTaTUYECKOro 1oJisl. [I[puHIMI Cynepno3uumu.

Cunossle nuHH. [ToTOK BeKkTOpa HaNPsHKEHHOCTH 3JIEKTpocTaTudyeckoro nojis. Teopema
I'aycca.

[Totenuman. Teopema 0 HUPKYIALUN BEKTOPA HAPSHKEHHOCTH AJIEKTPOCTATUYECKOTO
noJisA. CBsI3p MEX]ly HaIIPSKEHHOCTBIO U TIOTEHIIUAJIOM.

OnexrpoeMkocTh. Konnencaropsl. CoennHeHne KOHIEHCATOPOB. DHEPIHs
KOHJIEHCATOPa. DHEPTHUs MIEKTPUIECKOTO TOJIA.

Onexrpuuecknuid ToK. [IIOTHOCTB TOKa. YpaBHEHNE HENPEPBIBHOCTH. 3akoH OMa B
muddepennmanbHon hopme.

Conporusnenue npoBoAHUKOB. CTOpOHHUE CUIIbL. 3aKOH (OMa B MHTETpaJIbHON
dbopwme.

[IpaBuna Kupxroda ans pacuera pa3BeTBiIeHHBIX Leneil. MOITHOCTh Toka. 3aKOH
Hxoynsa-Jlenna.

Enunas npupoaa anekTpuyeckoro 1 MarHuTHoro nosis. Ilone neuxkymerocs 3apsaa.
[IpuHIMI cyneprno3uiuy MarHuTHBIX noJiel. 3akoH bruo-Casapa.

IToTok ¥ HMpPKyYISIMA BEKTOpAa MHAYKIIMK MarHUTHOTro noiisi. Teopema ["aycca u
TeopeMa O HUPKYJISIUH.

Cuna Jlopenua. Cuna Ammepa.

3akoH anekTpoMarauTHol nnaykiuu dapanes. [Ipasuio Jlenna. Buxpesoe




Kon unaukaropa

Nunaukatop AoCTHXEHUS
KOMIIETEHIIUN

OrneHOYHBIC CPEICTBA

JJIIEKTPUYECKOE I10JIE.

44. Slpnenue caMOMHAYKUUU. THAYKTUBHOCTD. DHEPrusi KOHTYpa C TOKOM. DHEeprus
MAarHUTHOTO IOJIS.

45. DnexTpuueckoe nose B Beuiectse. [lonsgpuzanus ausnexktpuka. Bexrop
JIEKTPUYECKOTO CMelIeHus. JIU3IIeKTprYecKasi IPOHNUIIAEMOCTh BEILIECTBA.

46. MarnuTHoOe 1oJie B Beniectse. HamarunuenHocTs. HanpskeHHOCTh MAarHUTHOTO TOJIS.
MarauTHas NPOHUILIAEMOCTD BelecTBa. DeppoMarHeTUKU.

YK-1.2

Kputnuecku
HAJIC)KHOCTh HMCTOYHUKOB
uHpopmanuu, paboraer c
IIPOTUBOPEUYNBON MH(pOpMaruen
u3 pasHbIX HMCTOYHUKOB,
onpeaensier poOebI B
uH(pOopMaIuu, HEOOXOAUMOMN NSt
pelIeHus MPOoOJIEMHON CHTYAIIHH,
U TPOEKTUPYET MPOLIECCHl MO HUX
YCTpaHEHUTO

OLICHUBACT

IIpumepHbIi NepeYeHb NPAKTHYECKUX 3aJaHU I

=2ty =4t(1

3amanme 1.Touka IBIKETCS B ITOCKOCTH Y 110 3aKOHY: X ~t), Haitru ypaBHEHUE

—
—

TpaekTopun FO) o n300pa3uTh ee rpadudecku; BEKTOP CKOPOCTH Viou yckopeHusi & B
3aBUCHMOCTH OT BPEMEHH; MOMEHT BPEMEHH to, B KOTOPBIH BEKTOP YCKOpeHUs & cocTaBiser yroiu m/4

2 - = - . -
¢ BekTopoM ckopocti V . Oteer: Y=—X —2X; V=-2i +4(-20)] a=-8] ,=0,75¢,
j— 2 v
3aganne 2. Terno Bpamaercst BOKPYT HEMOABIKHOMN ocH 1o 3akony ?=2+41=2'U Hajirn: 1) cpennee

3Ha4YEHHE YIIIOBOM CKOPOCTH (@) 3a IPOMEXYTOK BpeMeHH OT t=0 10 OCTaHOBKH; 2) YIJIOBYIO
CKOpOCTh TeJla B MOMEHT BpeMeHH t=0,25 ¢; 3) HopManbHOE YCKOpEHHE TOUKH, HaXOoAsIIeics Ha
paccTostHEE | M OT OCH BpAIIeHHs B TOT e MOMEHT BpeMeHu. OTBet: 2pan/c; 3 pam/c; 9 m/c’.
3apanme 3. [lap maccoit m;=4Kr ABUKETCS CO CKOPOCThIO V1=5 M/C U CTaJIKUBAETCs C IIapOM Maccoi
My =6 KI, KOTOPBIN JBUKETCS €My HaBCTPEUY CO CKOPOCThIO V=2 M/c. Onpenenure CKOpOCTH 11apoB
nocie yjnapa. Y ap cuutath abCOMIOTHO YIPYTUM, NPSMBIM U LeHTpalibHbIM. OTBeT: 3,4 M/c, 3,6 M/c.
3ananmue 4. Ban B BUE CIUIOMIHOTO NUAJIMHAPAa Maccol m1=10 Kr Haca)K€H Ha TOPU30HTAIBHYIO OCh.
Ha nunusap HaMoTaH mHyp, K CBOOOJHOMY KOHILY KOTOPOTO MOJIBEIIeHa rupst Maccoit my=2 kr. C
KaKUM YCKOpPEHHEM OYJeT OIyCcKaThCsl TUps, €CIIH €€ MPeIoCTaBUTh caMoii cebe? OTet: 2,8 m/c?.
3ananme 5. OnpenenuTs NEepUo, 4acTOTy U HaYallbHYIO (hazy KojeOaHU TOUKH, IBUKYIIEHCS 110
ypaBHeHuro: ¥ =4Sin alt+7) e ©=2,5m ¢ %, 1=0,4 ¢,A=0,02 m. Kaxosa CKOPOCTH TOYKH B MOMEHT
Bpemenu 0,8 ¢. Oteet: T=0,8c; v=1,25 c'l; V=0,157 m/c.

3ananme 6. Haiinure 1 ra3o00pa3Horo a3ora TeMIepaTrypy, Ipu KOTOPO CKOPOCTSM MOJIEKYH Vi =
300 m/c u v, = 600 M/C COOTBETCTBYIOT OJIMHAKOBBIC 3HAYCHUS (DYHKIIMH pacrpeaeseHnss MakcBesnia




Kon unaukaropa

Nunaukatop AoCTHXEHUS
KOMIIETEHIIUN

OrneHOYHBIC CPEICTBA

T MV V) gk,
f(V). Omger:  4kIn(V,/V)
3ananue 7. VneanbHblil IByXaTOMHBIN Ta3 00bEMOM 5 J1 U JaBJICHUEM 10° ITa M30XOPUYECKH HArpeliy,
B pe3yJIbTaTe YEro CpeHss KUHETUYeCcKasi SHEprus ero MoJiekyn yBenuuunach ot 0,0796 3B no 0,0923
5B. Ha ckonbko pu TOM U3MEHHUTHCS AaBlieHue ra3a? B nanpHeiieM ra3 u3oTepMHUuecKu
pacmpuiIz 10 HadyaJlbHOTO NaBieHus. OnpeaenuTe 00beM ra3a B KoHIle npomuecca. OTBET: yBEIHYUTCS
Ha 0,16 MlIlIa; 5,8 .
3aganue 8. Onpenenure K03OPHUIMESHT TETUIOMPOBOIHOCTH A a30Ta, €CIU KO3 PHUIHEeHT
JTMHAMHYECKOH BS3KOCTH 1| AJIsl HETO MpH Tex ke ycnoBusx paseH 10 mklla-c. OtBer: A=7,42 MmB1/m K.
3apanue 9. 12 r a30Ta HaXOIATCS B 3aKPHITOM cocyie oobemoM 2 i1 nipu Temriepatype 10°C. [Tocne
HATpPeBaHMs JaBJICHHE B cocye crano pasHo 10*Mm.pr.ct. Kakoe komudecTBo Terma GbUI0 COOBIICHO
ra3y npu Harpesanuu? Otser: 4,1- 10% Jix.
3aganue 10. Cmemanu Bogy Maccoit mi=5kr npu temneparype T1=280 K ¢ Booit maccoit My=8kr mpu
temmneparype T2 =350 K. Haiitu: 1) remnepatypy 0 cmecu; 2) m3menenue AS SHTpoIUH,
npoucxojsuiee nmpu cmemmBanuu. Oteet: 323 K; 0,3 x/Ix/K.
3aganue 11. Toueunsie 3apsanasl q1=10 HKI u q2=-20 HKn HaxoasTCs B Bo3nyxe Ha paccTosHuu 10 cm
apyr ot apyra. OnpenenuTs HanpsKEHHOCTb MOJIs B TOUKE A, yJaleHHOW Ha pacCTOSIHUE 6 CM OT
nepBoro u Ha 8 cM ot BToporo. Kak n3MeHnTCS NoTeHIMaIbHAasl SHEPT U B3aUMO/IEHCTBUS 3aps/I0B,
€CJIM TIEPEMECTUTH BTOPOM 3aps/ B 3Ty Touky? Kakyro st 5TOro Hy»KHO COBEepIINTH padboTy? OTBeT:
37,6 kB/m; 12 MxJIx.
3aganue 12. Tpu miockux BO3AYIIHBIX KoHAeHcaTopa ¢ eMKocTsMu Ci1=1,5Mk®D, Co=7 MxD, C3=2
MK® coelMHEeHBI MTOCNIEI0BATEIBHO U TPUCOEINHEHBI K HICTOYHUKY TOKa. [Ipu 3TOM 3apsin BToporo
KOHJIeHCcaTopa paBeH 14- 10 K. a) Haiitu snepruro 31oit 6atapeu. 6) He oTkitouas uCTOYHUKA TOKA
oT OaTapeu KOH/IEHCATOPOB, Pa3BUTAIOT IJIACTHHBI TPETHET0 KOH/IEHCATOpa, YBEIMUNBas PaCCTOSHUE
MEXJy HUMHU B 2 pa3za. HaliTu u3menenue emxoctu u 3apsia 6atapeun. Otset: 490 mIx, 0,21 mx®, 0,4
MK
3apanme 13. JIBa anemenra (€1 =1,2 B, r; = 0,1 Om, €, =0,9 B, r, = 0,3 Om) coeuHeHbI
OJIHOMMEHHBIMU NoJtocaMu. ConpoTtuieHue R coeMHUTENBHBIX TPoB010B paBHO 0,2 OM.

OHpe,I[CJ'II/ITB CHJTy TOKa B ICTIN Il n PAa3HOCTb MOTCHIMAJIOB HA 3a’KNUMaX KaXXJ10Iro MCTOYHHKA. OTBCTI
0,5 A; 1,15 B; 1,05 B.
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3ananue 14. Kpyrosoii BuTok paguycom R=15,0 cM pacrnonokeH OTHOCUTEIbHO OECKOHEUHO
JUTMHHOTO TIPOBOJIAa TaK, YTO €r0 IJIOCKOCTh MapajuiesibHa nmpoBoay. [lepnenaukysp,
BOCCTaHOBJICHHBIN HA MPOBOJ U3 LIEHTPA BUTKA, SIBJISIETCS HOPMAJIBIO K MNIOCKOCTH BUTKA. Cujia TOKa B
npoBoae [1=5A, cwia Toka B BuTKe Toku I[p=1A. PaccrosiHue ot neHTpa BuTka 10 mpopoja d=20 cm.
Ornpenenure MarHUTHYIO MHIYKIUIO B IIeHTpe BUTKA. OTBeT: Bo=0,5MK T

3aganue 15. [IpoBoasimuii IUIOCKUN KOHTYp, UMetouit popMy OKpyx)HOCTU paguyca r = 0,05 m
MOMEINIEH B OJIHOPOJIHOE MAarHUTHOE T0JI€ TaK, YTO JIMHUM MarHUTHON WHIYKIIUH T10JI HAalpaBIEHbI
NEePIEHIUKYISIPHO II0CKOCTH KOHTYpa. ComportuiieHne koHtypa R =5 Om. MaruutHast ”HIyKuus
MeHsieTcs o 3akony B = kt, rme k = 0,2 Tn/c. Onpenenwure: a) 3.4.C. MHIYKIIUH, BOSHHKAIONIYIO B 3TOM
KOHTYpe; 0) Crily HHAYKIIMOHHOTO TOKA; B) 3apsij, KOTOPBIN MPOTEUET 110 KOHTYPY 3a MEPBBIE 5 CEKYH]T
n3meHenus noist. Oteer: 1,6 MB; 0,3 MA; 1,6 MK

3ananue 16. Katyiika HaMmoTana MeIHbIM poBoIoM auaMeTpoM d=0,2 MM ¢ o6mieit mmHoi [=314 M u
nMeeT UHAYKTUBHOCTH L=0,5 ['H. Onpenenuts conpoTUBIIEHNE KaTyIIKU: 1) B I TOCTOSIHHOTO
TOKa; 2) B IIeNH NepeMeHHoro Toka ¢ yactotoi v=50 I'm. OtBer: R=160 OM; R=224 Owm.

YK-1.3

Pa3paOaTbIBaeT u cojiepareabHO
apryMeHTHUpYeT CTPaTEruio
peleHust TpoOJIeMHON CUTyaluu
HAa  OCHOBE CHUCTEMHOI0 U
MEXIUCLHUIUITMHAPHOTO
MOJXOJI0B;  CTPOUT  CIIEHApUU
peanu3anuu CTpaTeruy,
ornpezensis BO3MOXKHBIE PUCKH U
npejiaras IyTH UX yCTpaHEHUs

Ilpumepnbolii nepeuens 6onpocos u 3a0anuii no 1aOOPAMOPHBLIM padomam
Ne 1 «[IpumeHeHre 3aKOHOB COXpPaHEHUs sl ONPEEICHNUs CKOPOCTH TOJIETA MYyJIN»

1. TlpuBeaurte mpumepsl CHII, NAIOLIMX pa3Hble BUABI MOTEHLIMAIbHON sHeprun. Kakue n3 Hux
MIPUCYTCTBYIOT B JaHHOW paboTe? M300pa3ute cxemy SKCIIEpUMEHTAIbHOW YCTAaHOBKH U
YKa)XUTE Ha HEW CUJIBI, AEUCTBYIOLINE HA BCE TEJIA, BXOJAIIME B CUCTEMY, B KaXIbIii MOMEHT
BpPEMEHH.

2. Kakue BeTMUMHBI UMETH KHHETHYECKasi U OTEHIMAIbHAS SHEPTUSl CUCTEMBI «ITyJISIFMasiTHUK
B pa3jMuHble MOMEHTHI onbITa? [IpeacTaBbTe cxeMmy U3MEHEHUS! KWHETHYECKON U
MOTEHIIUAJIbHOW YHEPTUU CUCTEMBI.

3. [y KakuX MOMEHTOB BPEMEHH B IAHHOM SKCIIEPUMEHTE MOKHO IPUMEHSTH 3aKOH COXpaHECHHUS
MEXaHUYECKON SHEPIHH, a JUIsl KAKUX HEJb3s U IouemMy?

4. Jlns KaKkuX MOMEHTOB BPEMEHU B JAHHOM SKCIIEPUMEHTE MOYKHO IPUMEHSAThH 3aKOH COXPaHEHHUS
HMITYJIbCA, a JUIsl KAKUX HEJIb3s U ouemy?

5. Hcnonb3yst 3aKkOHBI COXPAHEHHUS MOJIydnuTe (GOpMYITy JUIsl pacdeTa CKOPOCTH MOJIeTa Myau B
JaHHOU padoTe.
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6.

Kak npou3zBoautcst 00paboTka SKCIIepUMEHTAIbHBIX JaHHBIX B TaHHOH paboTte. Kak
OIIpeIeIAETCs IOBEPUTEIbHBIN MHTEPBAJ CKOPOCTH U CPeHAS KBaJpaTH4ecKas IOrpeIHOCThb
OTKJIOHEHUS MasiTHUKA?

No 24 «Pacmupenue npejena u3MepeHust aMIepMeTpa MOCTOSHHOTO TOKa

1.

2.

6.

7.

KaxoB npuHIun 1efcTBUS JIEKTPOU3MEPUTEIBHBIX IPUOOPOB MArHUTOAIEKTPUUECKOTO U
ANEKTPOMArHUTHOTO TUIIA, IPUMEHSIEMBI B TaHHOU paboTe?

UTo Ha3bIBalOT TOKOM IOJIHOTO OTKJIOHEHUS U HANPSKEHUEM ITOJIHOTO OTKJIOHEHHUS
ANEKTPOU3MEPUTETHLHOTO ITprdopa?

Kakum 00pa3oM BKIIIOYAIOT aMIIEPMETP U BOJIBTMETP B AIEKTPHUECKYIO LENb ISl U3MEPEHUS
ToKa 1 HamnpsbkeHus? [IpoeMoHCTpUpYiiTe HABBIKU BKIIIOUEHUS ATUX PUOOPOB B
NEKTPUYECKYIO LIEIb.

Uro Takoe uryHt? J{s yero u kak oH ucnoib3yerca? [IporeMoHCTpupyiiTe UCIONb30BAHKE
LIYHTA.

Yro takoe no6aBoyHOoe conpoTHuBieHre? [l uero u Kak OHO MCTOIb3yeTcs?
[IponemMoHCTpUpPYHTE UCIIONB30BaHNUE TOOABOYHOTO COTIPOTUBIICHHUS.

[TpoaeMoHCTpUpPYHTE BO3MOXKHOCTh IpUMeHeHust cpesl Microsoft Excel (wmu apyroii cpesbr)
U1t 00pabOTKH SKCIIEPUMEHTAIbHBIX IaHHBIX.

Kak B 1aHHO# paboTe MUHMMU3HUPYETCS NOTPEIIHOCTh SKCIEPUMEHTAIBHBIX JAHHBIX?

Ne 28 «Onpenenenre MHAYKTUBHOCTH KaTyIIKA U MArHUTHOW MPOHUIIAEMOCTH (PeppOMarHUTHOTO

TeJa»
1.

2.

4.

Kaxue mpubopsl mMpUMEHSITUCH B JAHHOM paboTe AJis onpeAenus mapaMeTpoB MOCTOSHHOTO U
MIEPEMEHHOTO TOKa?

[Tonyuure dhopMyiy Ijs pacdera MOJHOTO COMPOTUBIICHHUS e TEPEMEHHOTO TOKa,
WCTIONB3YEMOU B TaHHOU paboTe (WK MpeCTaBICHHOMN MperoaBaTeIeM).

Kak omnpenensitack MHIYKTHBHOCTh KaTYyIIKH B JaHHOU paboTe? KakuM emie cnocoboM MOKHO
OTIPECITUTh WHIYKTUBHOCTD?

[TponeMoHCTpHpPYITE BOBMOXKHOCTh IpuMeHeHust cpeabl Microsoft Excel (vmu npyroit cpenbr)
JUTs1 00pabOTKH SKCIIEPUMEHTAIBHBIX JTAHHBIX.

Ne 14 «Onpenenenue nokaszatens aguadatsl MmerogoMm Kiemana u Jlezopma

1.

OOBsicHUTE X0/ IKCTIEPUMEHTA 1 PE3YJIbTAThl pacueTa.
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2.

w

4.

5.

Ha3zoBute nporecchl, IPOUCXOAIIUE C Ta30M, B XO/I€ SKCIIEPUMEHTa U M300pa3uTe Ux
rpaduvecKy.

3anumuTe ypaBHEHUS IS BBIBOJA POPMYIIBI TOKA3aTeNs ainadaThl.

[TpomeMoHCTpUPYHTE BO3MOKHOCTD IpuMeHeHus cpenbl Microsoft Excel (wmu mpyroit cpensi)
TUTSE 00paOOTKH IKCIIEPUMEHTAIBHBIX JTAHHBIX.

Kak B n1anHO# pab0oTe MUHUMHU3UPYETCS MOTPEITHOCTD SKCIIEPUMEHTAIBHBIX JaHHBIX ?

Ne 34 «Onpenenenue JUIMHBI CBETOBOM BOJIHBI U XapAKTEPUCTUK AU(PPAKIIMOHHON PEIIETKI»

1.

2.

3.
4.

KakoBbl mapaMeTpsl U XapaKTepUCTUKU AU(PAKIIMOHHOMN pEeIIeTKH, IPUMEHAEMON B
JKCIIepUMeHTe?

[Tomyuure dhopmyiy A onpeaeseHus JUIMHBI CBETOBOM BOJIHBI TP JU(PPAKLIUU HA
TU(GPaKIUOHHON pelIeTKe.

KakoBo npakTuueckoe npuMeHeHne Au(pakMOHHbIX PELIETOK?

Kak B 1anHO# paboTe MUHIMHU3HPYETCS MTOTPEUTHOCTH SKCIIEPUMEHTATBHBIX JAHHBIX ?

Ne 42 ((OHpeI[eJ'ICHI/IC T'JIaBHBIX KBAHTOBBIX YHUCCII B036Y)KI[CHHI>IX COCTOSIHUM aToMa BOOOpPOOAA»

1.
2.

w

[TosicHuTe ycTpoiCTBO M MPUHIUI pabOThI CIIEKTPOCKOIIA, UCIIOIB3YEMOI0 B JaHHOW padoTe
[omyuure dhopmyiy A ONpeNeTUHIS ITTaBHBIX KBAHTOBBIX YMCel BO30YKIEHHBIX
COCTOSIHMI aToMa BOJIOpPO/ia ¥ IPYTUX BOJOPOIONOJOOHBIX aTOMOB

Uro Ha3bIBaeTCs IpalyupOBOYHBIM I'paduKkom?

[TpoaeMoHCTpUpYyHTE BO3MOXKHOCTh TpUMeHeHust cpensl Microsoft Excel (wnu apyroii
cpenbl) 71t 00pabOTKU IKCIIEPUMEHTATBHBIX TAHHBIX




0) ITopsinok npoBeneHust NPOMEKYTOYHOM aTTeCTALMH, TOKA3ATEJM H KPUTEPHH
OLICHUBAHUS:

[TpoMesxkyTOUHast aTTECTALMS 110 AUCHUILIHHE «DU3HKay BKIIOYAET TEOPETUICSCKUE BOTIPOCHI,
MIO3BOJISIOIINE OIEHUTh YPOBEHb YCBOCHHUSI 00yYarOIIUMUCS 3HAHUH, U IPAKTUYCCKUC 3a1aHus,
BBISBJISIFOLIME CTEIICHb CHOPMUPOBAHHOCTH YMEHHUH U BIIaICHHM, TPOBOUTCS B OpMe IK3aMeHa
(1 cemectp) u B popme 3auera (2 cemecTp).

DK3aMeH M0 JaHHON TUCIHUILTHHE TIPOBOIUTCS B YCTHOU (hOpME MO IK3aMEHAIIHOHHBIM OHIICTaM,
KaX/IbIif U3 KOTOPBIX BKJIFOYACT 2 TEOPETHUECKUX BOMPOCA M OJHO MPAKTHUYCCKOE 3a1aHUE

(3amauay).

Ilokazamenu u Kpumepuu oUeHUBAHUA IK3AMEHA:

— Ha OLICHKY «OTJINYHO» (5 6aJuI0B) — 00y4JaroLIHiics JeMOHCTPUPYET BBICOKHI YPOBEHb
c(hOpMUPOBAHHOCTH KOMIIETEHIIUH, BCECTOPOHHEE, CUCTEMaTHIeCKOe U ITy00Koe 3HaHHE
y4eOHOTO MaTepuaa, CBOOOIHO BBIOTHSIET MPAKTUIECKHUE 3aaHUs, CBOOOIHO ONEpUPYET
3HAHUSAMHU, YMEHUSMHU, TPUMEHSET UX B CUTYallUAX TOBBIIICHHON CIIOKHOCTH.

— Ha OIICHKY «X0po1o» (4 6amia) — o0y4aronuiicss JEMOHCTPUPYET CPEIHUN YPOBEHD
c(hOpMHUPOBAHHOCTH KOMIIETEHIMI: OCHOBHBIC 3HAHUS, YMEHHUSI OCBOCHBI, HO JIOMYCKAIOTCS
HE3HAYNTENIbHbIC OMIMOKH, HETOYHOCTH, 3aTPYJHCHHUS IIPU AaHATUTHYECKUX OTIEPAIUsX, IepeHoce
3HAaHUU U YMEHUU Ha HOBbIE, HECTAHIAPTHBIE CUTYAI[HH.

— Ha OLIEHKY «yA0BJeTBOPHUTEIbHO» (3 Oaia) — 00yJyarouuiicss 1eMOHCTPUPYET MOPOrOBbIN
ypoBeHb CHOPMUPOBAHHOCTH KOMITETEHIUI: B X0/1€ KOHTPOJIbHBIX MEPOIIPUSATHI IOMYCKAIOTCS
OIIMOKH, TIPOSIBIIIETCS] OTCYTCTBUE OTACIBHBIX 3HAHUH, YMEHUH, HABBIKOB, 00YJarOIIUICs
WCIBITHIBACT 3HAUUTENbHBIE 3aTPYAHCHUS [IPH ONIEPUPOBAHUY 3HAHUSAMHU U YMEHUSIMHU [IPH UX
NepeHOCe Ha HOBBIE CUTYAIIHH.

— Ha OLIEHKY «HeyA0BJIETBOPUTEIbHO» (2 Oayia) — 00yJaromuiicst 1eMOHCTPUPYET 3HAHUS HE
6o1ee 20% TeopeTHuecKoro MaTepuana, I0MyCcKaeT CylleCTBeHHbIC OIMOKHU, HE MOXKET IMOKa3aTh
UHTEJUIEKTYaJIbHbIC HaBbIKU PEIIEHUS MPOCTHIX 3a/]1ad.

— Ha OLICHKY «HeY/A0BJIeTBOPUTEIbHO» (1 6arn) — o0ydaromuiicss He MOXET MoKa3aTh 3HAHUS Ha
YPOBHE BOCIIPOU3BEICHUS U OOBSICHEHUS] UH(OPMAIIMH, HE MOXKET IM0Ka3aTh UHTEIJIEKTYyaJIbHbIE
HaBBIKH PEUICHUS MPOCTHIX 3a7ad.

3aueT 00yyaronrecs Moly4aroT B pe3ysbTaTe BhIIOIHEHHUS BCEX BUJOB padoT,
MPETyCMOTPEHHBIX BO 2 CEMECTpPEe U3YUCHUS JaHHOW AUCHUILTHHBL. B cilydae HEeBBIMOTHEHHUS,
3a4eT NpoBoaUTCs B (hopMe cobece10BaHus IO BOIPOCAM COTJIACHO MEPEUHIO BOIIPOCOB K 3aUeTy.

Iokazamenu u Kpumepuu oUeHUBAHUA 3AUema:

- Ha OIICHKY «3a4TEHO0» 00y4YaOIIUiCs JEMOHCTPUPYET YPOBEHbD, HE HIKE TOPOTOBOTO,
c(OpMUPOBAHHOCTH KOMITETEHIIMI: B X0/1€ KOHTPOJIbHBIX MEPOIIPUSATHI MOTYT 1OIyCKaThCs
OIIMOKHU, MOXKET MPOSBISATHCS OTCYTCTBUE OTACIbHBIX 3HAHUHN, YMEHHI, HABBIKOB, 00y4YaIONTUIiCs
MOFYT HCIIBITHIBACT 3HAYUTCIIbHBIC 3any21HeHI/I$I l'IpI/I OHepI/IpOBaHI/II/I 3HAHUIMU U YMCHI/IHMI/I HpI/I
WX MEePEeHOCe Ha HOBBIE CUTYAIIHH.

- Ha OIICHKY «HE 3a4TCHO» 00yJaIONIUIiCs He MOXKET MTOKa3aTh 3HAHUS Ha IIOPOTOBOM YPOBCHD
c(hOpMUPOBAHHOCTH KOMIIETEHITUH, T.€. 00yJaroIIMiics He TTOKa3bIBaeT 3HAHUE OCHOBHOTO
MaTtepuaia B 00bemMe, He0OX0MMOM JIsl TIPEICTOSIIEH MpodhecCHOHATBLHOM TSI TEIbHOCTH; HE
CIOCOOEH apryMEHTHPOBAHHO U TIOCIIEI0OBATENIBHO U3J1araTh, I0MycKaeT rpyObie OMMOKY B
OTBETaxX; HEC MOXCT IIOKa3aTh I/IHTeJIJIeKTyaHLHBIe HABBIKHN peHIeHI/ISI HpOCTBIX 3aga4. HC
MOJITBEPKIAET OCBOCHHE KOMITETEHIIUH, MPEAYCMOTPEHHBIX MPOTPAMMOH.






