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JIner akryaauszanuu padoueil mporpaMmbl

PaGouast mporpamMmma repecMoTpeHa, 00CyKaeHa U 0100peHa s peanusamnuu B 2023 - 2024
yueOHOM rofy Ha 3aceqaHuu Kadeapel DOHUIUKU

[Iporokom ot 20 1. Ne

3aB. kadeapoii M.B.XpKmec

Pabouast mporpamMmma repecMoTpeHa, 00CcyxkaeHa u o100peHa i peanusamnuu B 2024 - 2025
yueOHOM roay Ha 3aceqaHuu Kadeapsl DOHU3UKU

[Iporokom ot 20 1. Ne

3aB. kadempoii M.B.XpKmec

Pabouas mporpamma nepecMoTpeHa, oocyxaeHa u ogodpena st peanmszanuu B 2025 - 2026
y4eOHOM rojy Ha 3acenanuu Kadeapel DOu3uKu

[Ipotokom ot 20 . Ne

3aB. kadeapoii M.B.XpKmec

Pabouyas nporpamma nepecMoTpeHa, 00CykieHa u ogo0peHa s peanuzanuu B 2026 - 2027
y4eOHOM rojy Ha 3acenanuu kadeapel Du3uku

IIporokomor 20 1. Ne

3aB. kadenpoit M.B.KpKmec

Pabouas mporpamma nepecmMoTpeHa, o0cyxaeHa u ogoopena st peanuszamnuu B 2027 - 2028
yueOHOM rojy Ha 3acefaHuu kapeapsl DU3NKU

[Iporokom ot 20 1. Ne

3aB. kadeapoi M.B.XpKmec

Pabouas nporpamMmmMa nepecMoTpeHa, o0Cyx1eHa 1 0100peHa i peanusauuu B 2028 - 2029
yueOHOM roJly Ha 3acefaHuu kapeapsl DU3NKU

[Ipotokomor 20 . Ne

3aB. kadeapoi M.B.kaynnc

Pabouast mporpamMmma nepecMoTpeHa, 00CykaeHa u 0100pena s peanuzaruu B 2029 - 2030
yueOHOM Toy Ha 3acefaHuu kageapsl Duzuku

IIporokom ot 20 . Ne
3aB. kadempoii M.B. Apkynuc




1 Ilesin ocBOeHM S IMCUMILINHBI (MOIYJIA)

Ienbto ocBoeHust nuctMIuIMHbl «®Du3uka» sBisgercs GOpMHpPOBaHUE Y OO0yYaroIIUXCS
aJICKBaTHOW COBPEMEHHOMY YPOBHIO 3HAaHMM HAy4yHOM KapTHUHbI MHpA, a TAKXKE PA3BUTHE
CHOCOOHOCTH IPUMEHSTh OCHOBHBIE IIOJOXEHHUS, 3aKOHbl M METOJbl KJIACCHYECKOH MU
COBPEMEHHOM (PU3MKHM W COOTBETCTBYIOUIMHA (PU3MKO-MaTeMaTHUYECKUI ammapaT JUIsl pelieHHs
TEOPETUYECKUX, IPUKIIAJHBIX U IPAKTUYECKUX 33]ja4, BOZHUKAIOUIUX B X0/€ NPO(ecCHOHATBHOM
JIeATEIIbHOCTH.

2 MecTo JUCUMILIMHBI (MO/1YJIs1) B CTPYKTYpPe 00pa30BaTe/ibHOM MPOrpaMmbl

Juctuumaa Ousnka BXOIUT B 0053aTENIbYI0 YacTh y4eOHOTO IiaHa 00pa30BaTeIbHOM
IPOrpaMMBlI.

JUis  w3ydeHus  JAWCHUIUIMHBI  HEOOXOAWMBI  3HAHUS  (YMCHHS,  BJIAJICHUSA),
c(hOpMHUPOBAHHBIE B Pe3yJIbTATE U3yUCHUS TUCIUILINH/ PAKTUK:

Odusmka, Marematuka, Xumus wu  HMHbopmaruka B o0beME  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

[Ipuknagnas mexaHuka

ConpoTHBIIEHHE MaTEpHAIOB

CrpouTtenbHasi r€OTEXHOIOTUS

3 Komnerenuuu o0y4aromerocsi, popMupyemMbie B pe3y1bTaTe 0CBOCHUS

AUCHUILINHBI (MOAYJIS1) ¥ IJIAHUPYEMble Pe3yJIbTAThl 00yUeHu st

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

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

VK-1 Cnoco0OeH OCyIIeCTBIATh KPUTUYECKUH aHaNIM3 NPOOJIEMHBIX CUTyallud Ha OCHOBE
CHCTEMHOT0 110/IX0/1a, BBIpa0aThIBaTh CTPATETHIO JIeHCTBUIM

VK-1.1 AHanu3upyeT MNpoOJEMHYIO CHUTyallMl0 KaK CHCTEMY, BBIABISAA €€
COCTABJISIIOLIME U CBA3U MEK/1Y HUMHU
YK-1.2 Kputnuecku olieHUBaeT HaJIe)KHOCTh HICTOUHUKOB HH(POPMALIUH, pabOTaeT C

MPOTHBOPEYNBON HH(pOpMANMel W3 pa3HBIX HCTOYHUKOB, OIPEIEIIIeT
npobensl B uHGOpManMM, HEOOXOAMMOM Ui pemeHus MpoOIeMHOM
CHUTVYAIIWH, U TPOSKTUPVYET IPOLIECCHI [0 MX YCTPAHCHUIO

VK-1.3 Pa3pabatbiBaeT M conep)kaTenbHO apryMEHTHPYET CTpPATETHi0 pelleHus
NpoOJEeMHON CUTyallud Ha OCHOBE CHUCTEMHOIO UM MEXIUCIUIUTMHAPHOTO
MOJIXOAOB; CTPOMT CLEHAPUM pealM3allid  CTPATErHH, ONpeAesss
BO3MO>KHbIE PUCKU U NpejIarasi IyTH UX YCTPaHEHUs




4. CTpykTypa, 00b€éM H coaep:KkaHue TUCHUIIMHBI (MOAYJIsA)
OO0mas TpyI0€MKOCTh JUCIUIUIMHBI COCTABISIET 9 3a4eTHBIX enuHuIl 324 akaa. 4acoB, B TOM

YUCJIC:

— KOHTaKTHas paboTta — 17 akaJ. 4acos:

—ayauTtopHas — 14 akaj. 4acos;

— BHCAyJUTOpHAA — 3 aKall. 4acCoB,

— caMocTosTeNnbHast pabota —294,4 akaj. 4acos;

— B (hopme npakTraeckoit moaroToBku — 0 aka. yac;
— MOJrOTOBKA K hK3ameny — 12,6 akaj. yac
— IOATOTOBKA K 3a4€Ty — 12,6 akaj. yac
®dopma aTTeCTaIUU - 3a4ET, YK3aMEH

AynutopHast s
KOHTaKTHas paborta E 3 dopma TEKyIIEero
=
B aKaJl. 4acax 5} Bnu KOHTPOJIS
Pazzen/ Tema 2, (B axaz. acax) = A . p Kon
> g © |caMOCTOsTENbHO | ycrieBaeMOCTH U
JUCLUTUTAHBI ) £ m .. | KOMITETeHIIUH
g £ padoThI MIPOMEKYTOUHOH
nab. | mpakr. | &8
Tlex. Z'g aTTecTaluuu
3aH. 3aH. | QO &
1. Mexanuka
BBIIIOJIHCHHUEC
MIPaKTHIECKUX
pabort (perieHue
3ajad,
IMHUCBbMECHHBIX HpOBEDKa
1.1 Kunemarnka pabor); HHHHEHH EHLHHX
MOCTYNaTeIbHOTO u 0,5 0,4/0,4U( 5 KOHTpOJIbHAs 3azla1}1/14ﬁ'
BPAIIaTeIbHOTO IBIKESHUS paboTa; ’
KOHCYJbTalluH
CaMOCTOSITETIbHOE
n3ydeHue
yueOHOil u
Hay4YHOM
JUTEPATyPhI
MOATOTOBKA K
1 CEMHHAPCKOMY,
nabopaTopHOMY
3aHATHIO;
BBITIOJTHEHUE
nabopaTopHbIe
MPAKTUICCKUX
paboTsr;
pabor (pemenue
CEeMUHApCKUe
1.2 JuHamuka 3ajad, ARSI
MOCTYNaTEIbHOTO u 0,2 0,5 0,4/0,41| 5 MUCHMEHHBIX DOBE K;
BPAIIaTeIbHOTO IBIKCHUS pabor); POBEP
WHANBUAYAJIbHBIX
KOHTpPOJIbHasA o
3a/IaHuH;
pabora;
KOHCYJIbTallun
CaMOCTOSITETbHOE
n3y4YeHUe
yueOHOI
Hay4YHOU
JUTEPaTyphl




1.3 3akoHBI coXpaHEHHS B
MEXaHHKe

0,2

0,4

10

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

MIpOBEpKa
WHINBUIYaIbHBIX
3aJIaHU;
KOHCYJIbTaIluH

1.4 Mexanudeckue
KO0JIEOAHHS U BOJIHBI

0,2

0,4

10

BBITIOJTHEHUE
MIPAKTHIECKUX
pabort (perieHue
3aj1ad,
MHCHMEHHBIX
pabor);
KOHTPOJIbHAS
paborta;
CaMOCTOSITETTbHOE
U3yueHre
yueOHO# 1
Hay4HOU
JIUTEPATyphI

MIpOBEpKa
WHINBUIYaITbHBIX
3aIaHUM;
KOHCYTbTaIlH

1.5 PenmsruBucrckas
MEXaHHKa

0,2

0,2

12

BBITIOJTHEHNE
NPaKTUYECKUX
pabot (pemenue
3a1ad,
MTUCEMEHHBIX
pabor);
KOHTPOJIbHAS
paborta;
CaMOCTOSITETTEHOE
U3y4YeHHE
y4aeOHOI 1
Hay4YHOM
JUTEPATyPhI

MpOBEpKa
WHINBUIYaITbHBIX
3aJIaHUi;
KOHCYJTbTaIlH

Hroro no pazneny

1,3

0,5

1,8/0,81

42

2. MomnekynsapHas
TEPMOJIMHAMHUKA

¢busuka

u

2.1 Craructuyeckas (usuka
"
MOJIEKYJIIPHO-KHHETHYECKast
TEOpHst

0,2

0,2

25

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

MpOBEPKA
WHAUBUTYaJIbHBIX
3aJIaHUM;
KOHCYJIbTalluH




2.2 TepmonHaAMUKa

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
JIUTEPATyphl

nabopaTopHbIe

CeMHHAPCKUE

WHAUBUAYAJIbHBIX

KOHCYJIbTAallUN

paboTsl;

3aHATHS,
IpOBEpKa

3aJaHUMH;

Wroro no pasneny

0,4 |1,5/1,51

0,4

50

3. DIeKTpUIeCTBO ¥ MarHETH3M

3.1 DJIEeKTPOCTATHYECKOE

I10J1C

0,2

0,2

BBITIOJTHEHNE
MPaKTUIECKUX
pabort (perieHue
3ajay,
MTUCEMEHHBIX
pabor);
KOHTPOJIbHAS
paborta;
CaMOCTOSITETTbEHOE
U3y4eHue
yueOHO 1
Hay4YHOM
JUTEPATyPhI

10

UHANBUAYAJIbHBIX

IpOBEepKa

3aJaHNH;
KOHCyﬂbTaLU/II/I

32 DIEKTPOCTATHIECKOE
TI0JIE B BEIECTBE

CaMOCTOSITETTEHOE
U3y4YCHHE
yueOHO# 1
Hay4YHOM
JIUTEPATyPhI

10

KOHCYJIbTallUn

33 TTocTostHHBIH
SIEKTPUIECKUI TOK

0,2 10,5/0,51

0,2

HO/rOTOBKA K
CEMHUHAPCKOMY,
71a00paTOpHOMY

3aHSTHIO;
BBIIIOJITHCHHUEC
MIPAaKTHYECKUX
pabort (perieHue
3ajad,
IIHNCBbMECHHBIX
pabor);
KOHTpPOJIbHasA
pabora;
CaMOCTOSTEIBHOE
n3ydeHUe
yueOHOIt n
Hay4HOU
JUTEPaTyphl

nabopaTopHbIe
paboTsr;
CEMHHApPCKUe
3aHSITHS,
MpoBEpKa
WHIVBHIYaTbHBIX
3aJ[aHUH;
KOHCYJIbTallun

3.4 MarauTHoe TOJie B
BaKyyMe U B BEILIECTBE

0,2

0,2

CaMOCTOSTEIbHOE
n3ydeHue

yueOHOI
HayJHOU

JIUTEPaTypbI

10

KOHCYJIbTAallUN




35 DneKTpoMarHuTHas
WHTYKIST

0,2

0,2

10

CaMOCTOATCIIbHOC

BBITIOJIHCHUE
MPaKTHYECKUX
pabot (pemeHue

3ajad,
ITICHMCHHBIX
pabor);
KOHTPOJIBbHAS
paborta;

n3ydeHue
yueOHOI
HayJHOU
JIUTEPATypPbI

MIpOBEpKa

WHINBUIYaIbHBIX
3aJIaHU;

KOHCYJIbTaIluH

3.6 DneKTpuIecKue
KojneOaHusT M HepeMEeHHBIN
TOK

0,2

0,2

20

CaMOCTOATCIIbHOC

n3ydeHue
yueOHOIl u

HayJHOU
JIMTEPATYpPHI

KOHCYJIbTallun

Hroro no pazpeny

0,5/0,51

70

4. BonHoBas ¥ KBaHTOBAas ONTHKA

4.1
BOJIHBI

DIIeKTpOMarHUTHBIE

0,2

16,4

CaMOCTOSITENILHOE
n3y4yeHue
yueOHO# 1
Hay4HOU

JIUTEPATYPhL

CEeMHHapCKHe
3aHATHS,
KOHCYJIbTallUU

4.2 Wutepdepenuus
CBETOBBIX BOJTH

0,1

0,2

20

BBINOJIHEHNE
MIPaKTHIECKUX
pabort (perienue
3ajad,
MHCHhMEHHBIX
pabor);
KOHTPOJIbHAS
paborta;
CaMOCTOSITETTEHOE

U3y4YeHHE
y4aeOHOI 1
Hay4YHOM
JUTEPATyPhI

MpOBEpKa
WHINBUIYaITbHBIX
3aJIaHUi;
KOHCYJbTaIlHH

4.3 [udpaxuus CBETOBBIX
BOJIH

0,1

1/11

0,1

20

MOATOTOBKA K
CEMHUHAPCKOMY,
71a00paTOpHOMY

3aHSTHIO;

BBINIOJTHEHNE

MIPaKTHYECKUX
pabort (perieHue

3ajad,

MMCHMEHHBIX

pabor);

KOHTPOJIbHAs

pabora;
CaMOCTOSITETbHOE
n3y4YeHUe
yueOHOIt n
Hay4HOU
JUTEPaTyphl

nabopaTopHbIe
paboTsr;
CEeMHHApCKHe
3aHATHS,
MpoBepKa
WHIIUBUIYaJIbHBIX
3aJIaHuM;
KOHCYJIbTallun

4.4 KBaHTOBAs ONTHKA

0,1

20

CaMOCTOSTEIbHOE
n3ydeHue
y4eOHOIt
HayJHOU
JIUTEPaTypbl

MpOoBepKa

WHINBUIYaIbHBIX
3aJIaHU;

KOHCYJIbTaIlH

Uroro mo pazneny

0,5

1/11

1,3

76,4

5. KganToBas, aroMHas

sepHast Gpusnka

u




KOHTPOJIbHAS
paborta;
IpOBEpKa
CaMOCTOSITETIbHOE T —
5.1 KBaHTOBasi MEXaHHKa 0,2 0,5 20 HU3y4YeHUE Y .
. 3a1aHuH;
yueOHOI u
N KOHCYJIbTallUH
HAY4HOI
JIMTEPaTyphl
BBITIOJTHEHNE
MPaKTHICCKUX
pabort (perieHue
3aj1ad,
ITICEMEHHBIX -
pado); I/IHZ[I/I]I:I/IIL gﬂBHBIX
5.2 ®usuka atoma 0,2 10,5/0,51( 0,5 10 KOHTpOJIbHAs Y .
3a/1aHui;
paboTa;
KOHCYJbTalluH
CaMOCTOSITETTbEHOE
U3y4YeHHE
yueOHO# 1
Hay4YHOH
JUTEPATyPhI
1 MOJITOTOBKA K
CEMHUHAPCKOMY,
1a60paTOpHOMY
3aHATHIO;
BBINOJIHEHNE
nabopaTopHbIE
MIPAaKTHIECKUX
paboTsr;
pabort (perieHue
CEMHHApCKUe
sajad, 3aHATH,
5.3 Snepuas pusuka 0,2 0,5 10 MUCbMEHHBIX ’
MpoBepKa
pabor);
WHIVBHIYaTbHBIX
KOHTPOJIbHAS o
3aJlaHHI;
paborta;
KOHCYJIbTalluH
CaMOCTOSITEIIbHOE
n3ydeHue
yaeOHOW 1
Hay4YHOM
JUTEPATyPhI
CaMOCTOSITETTbEHOE
poBepKa
5.4 ®usuka >JI€MEHTapHbIX U3y4eHne
. HHANBUAYAJIbHBIX
YacTHII W  COBPEMEHHas 0,2 16 y4aeOHOI 1 sananmii:
(usnyeckas KapTUHa MHUpPa Hay4YHOM A ’
KOHCYJIbTallun
JIUTEPATYPhI
Hroro no pazneny 0,8 10,5/0,51| 1,5 56
Wroro 3a cemectp 4 14/3,51 | 6/0,811 |294,4 9K3aMeH,3auéT
Wrtoro nmo auciuiiinHe 4 | 4/3,51 | 6/0,81 |294,4 3a4er, SK3aMeH




5 O0pa3oBaTte/ibHbIE TEXHOJIOTHH

[Ipu peanuzanuu pa3IMYHBIX BHUIOB y4eOHOH paboThl HambOosee d(PQeKTUBHBIC
pe3yibTaThl OCBOCHUS IUCUUIUIMHBI «®Du3uka» Hal0T TpaaulUoOHHBIE 00pa30BaTENbHBIC
TEXHOJIOTHH, UHTEPAaKTUBHbIE TEXHOJIOTHH, MH(OPMALMOHHO-KOMMYHUKAIIHOHHBIE
00pa3oBaTesibHbIE TEXHOJIOTHH.

1. TpanuunonHsle 00pa3oBaTeNbHbIE TEXHOJOTUU OPUEHTHPYIOTCS HA OPraHU3alUIo
00pa30BaTeNIbHOTO  IIpOLEcCa, MPEANOJJAralllyl0 MPSAMYH TPaHCISALUI 3HAHUM  OT
npenoAaBaress K CTyIeHTY (IPEeuMYIECTBEHHO Ha OCHOBE OOBSICHUTEIbHO-UUTIOCTPATUBHBIX
METOMO0B 00ydeHus1). YueOHasi IesTeIbHOCTh CTYJACHTAa HOCUT B TaKUX YCJIOBHSX, KaK MPaBUIIO,
PEeNpOAYKTUBHBIN XapakTep.

@®opmbl y4eOHBIX 3aHATHH C UCTIOIB30BAHUEM TPAAULIIMOHHBIX TEXHOJIOTHIA:

NndopmanvonHass  Jnekuus—  TOCIEIOBaTENIbHOE  HM3JIOXKEHHE  Marepuaia B
JUCLUIUIMHAPHON JIOTHKE, OCYIIECTBISEMOE MPEUMYIIECTBEHHO BepOalbHBIMU CpENCTBAMU
(MOHOJIOT MperoaaBaTesl).

Cemunap — Oecena mpemnogaBares U CTyIEHTOB, 00CYKIEHHE 3apaHee MOATOTOBICHHBIX
COOOIEHUH MO KaXIOMY BOMPOCY IUIAHA 3aHATHS C E€OUHBIM JUIS BCEX MEpeyHEM
peKoMeHye-MOi 00513aTeNbHOM U TONOJIHUTENBHON IUTEPaTyPHI.

[IpakTuueckoe 3aHsTHE, MOCBSIIEHHOE OCBOSHUIO KOHKPETHBIX YMEHUU M HABBIKOB I10
IPEJIOKEHHOMY aIrOPUTMY.

JlaboparopHasi paboTa — opranuzanus yueOHo! paboThI C pealIbHBIMU MaTepPHAIbHBIMU U
MH(OPMALlMOHHBIMU OOBEKTaMH, AKCIEpPUMEHTalbHasi paboTa € aHaJIOrOBBIMHU MOJEISIMU
pe-aJbHBIX 0OBEKTOB.

3. HTepakTUBHBIE TEXHOJOTUU — OpPraHu3alys 00pa30BaTENbHOIO IMpoliecca, KOTopas
IIpeIoiaracT akTUBHOE U HEJIMHENHOE B3aUMO/IEHCTBUE BCEX YUACTHUKOB, JTIOCTH)KEHHE HA ITON
OCHOBE JIMYHOCTHO 3HAYMMOIO JUJIi HHUX oOpa3oBaTelbHOTO pe3ynbrara. Hapsay co
CIEUMATU3UPOBAHHBIMU  TEXHOJOTHUAMHM  TakOro  pojJa  NPUHIUI  HUHTEPAKTUBHOCTH
IPOCJIEKUBAETC B OOJIBIIMHCTBE  COBPEMEHHBIX  00pa30BaTENbHBIX  TEXHOJIOTHH.
WHTEepaKTUBHOCTD MOAPA3YyMEBAET CYOBEKT-CyOBEKTHBIE OTHOILIEHHUS B X0Jie 00pa30BaTEIbHOTO
npoliecca U, Kak clieZicTBre, (OpMHpPOBaHUE caMOpa3BUBarolIeiicss HH()OPMaIIMOHHO-PECYPCHOM
CpEeJbL.

@opMbl yueOHBIX 3aHATHI C HUCMOJIB30BAHUEM CHEIHATU3UPOBAHHBIX WHTEPAKTHBHBIX
TEXHOJIOTHIA:

Jlekuust «oOpaTHOM CBS3M» — JEKIMSI—TIPOBOKalUs (M3JI0’)KEHHE MaTepHuaja ¢ 3apaHee
3a-TJTAaHUPOBAHHBIMH OIIMOKaMU ), TEKIUsI-0ecea, TEKIU-TUCKYCCHSI.

CemuHap-IuCKyccusi — KOJUIEKTUBHOE OOCYXKIEHHE Kakoro-iubo CIIOpHOTO BOIpOCa,
npoOsieMbl, BBISIBJICHHME MHEHUM B rpymne (MEeXIpyHmoBOM JWajor, JTUCKYyCCHS —Kak
CIIOp-/IUAJIOT).

4.  HWubopMallmOHHO-KOMMYHUKAIIUOHHBIE ~ OOpa3oBaTelbHblE  TEXHOJOTUH  —
opranu3zaiys 00pa3oBaTeIbLHOIO MPOIecca, OCHOBAHHAS HA MPUMEHEHUH CHEeMaTU3UPOBAHHBIX
MPO-TPAaMMHBIX CpeJl U TEXHUYECKUX CPECTB pabOThl ¢ HHPOpMAIHEH.

@opmMbl y4eOHBIX 3aHATUH C MCHOJIb30BAHUEM HH(POPMAIMOHHO-KOMMYHUKAIIHOHHBIX
TEXHOJIOTHIA:

Jlexuus-Bu3yanu3anusi — HW3JI0KEHUE COJEP)KaHUs CONPOBOXKIAETCS Ipe3eHTaluen
(eMoHCTpalel yueOHbIX MaTepHaoB, MPEICTABICHHBIX B PAa3IMYHBIX 3HAKOBBIX CUCTEMAX, B
T.4. WUTIOCTPATUBHBIX, IPahUIEeCcKUX, ayHo- U BUICOMATEPHAIIOB).

[IpakTuueckoe 3aHATHE B (QOpME TMpE3eHTAMH — TMPEACTAaBICHUE pe3ybTaToOB
IIPOEKTHON WJIM MCCIEN0BATEIBCKON AESITENBHOCTH C MCIOJIb30BAaHUEM CHELUAIN3UPOBAHHBIX
MPOrPaMMHBIX CpeJ.



6 YueOHO-MeTOOMYECKOE 0O0ecTIedeHHe CAMOCTOSITeIbHON padoThl 00y4arouXxcst
[IpencraBneHo B puaoxeHuu 1.

7 OneHO4YHbIE CpeCTBA 1Sl IPOBeIeHH s POMEKYTOUYHOM aTTeCTAlNU
[IpencraBieHbl B IPUIOKEHUU 2.

8 YueOHo-MeTOAUYecKOe M MHPOPMAITMOHHOE 00eceyeHue JUCITUIIMHBI (MO1YJIs1)

a) OcHoBHas TUTEpaTYypa:

1. lemumuenko, B.1. ®usuka [DnekTpoHHbli pecypc] : yueonuk / B.U. [lemumyenko,
N.B. Jlemuguenko. — 6-e¢ u3z., nepepad. u mon. — M.: UHOPA-M, 2016. — 581 c. — Pexum
noctyma: http://new.znanium.com/bookread2.php?book=469821 — ISBN:978-5-16-010079-1.

2. KyszuenoB, C.M. ®wusuka: Mexanuka. MexaHWUYecKne KOJICOAHUS U BOJIHBI.
MonekynsapHas ¢usuka. TepmoaumHamuka [DneKTpoHHBIN pecype] : YuebHoe mocodue / C.U.
Ky3Hnenos. - 4-e usa., ucnp. u goi. - M.: By3osckuii yueonuk: HULl UH®PA-M, 2014. - 248 c. —
Pexum JOCTyTIA: http://new.znanium.com/bookread2.php?book=412940 — ISBN
978-5-16-101026-6

3. Kysuenos, C.1. ®uzuka: OCHOBBI 3JIEKTPOJUHAMHUKHU. DIEKTPOMArHUTHbIE KoieOaHus
¥ BOJIHBI [ DIIEKTPOHHEIHN pecypc] : Yuebnoe nocodue / C.W. Ky3Henos. - 4-¢ u3., ucmp. u JIOI. -
M.: Byzockmii yuebnukx: HUL[ HNHOPA-M, 2015. - 231 c¢. — Pexum pocryna:
http://new.znanium.com/bookread2.php?book=424601 — ISBN 978-5-16-101657-2

4. Kysneuo, C.M. ®usuka. BonHoBas ontuka. KBaHTOBasg mnpupona H3IydeHUS.
DNEeMEHTBl aTOMHOU U sifiepHON Qu3uku [DnekTporHbId pecypce] : Yueb. noc. / C.U. Ky3Henos,
AM. Jlunep - 3-e uzn., nepepad. u gom. - M.: By3os. yue6.: HUL] UHOPA-M, 2015 - 212 c. —
Pexum JIOCTYTIA: http://new.znanium.com/bookread2.php?book=438135 — ISBN
978-5-16-100426-5

0) lonmotHuTEIBHAS TUTEPaTypa:

1. Uponos, N.E. 3agaun no obme ¢usuke [Tekct] : yued. mocodue / U.E. Uponos. —
12-e uzn., crep. — CII6.: Jlanb, 2007. — 416 c.: un. — (YueOHuku a1 By30B. CrnenuanbHas
muteparypa). — [SBN 978-5-8114-0319-6.

2. YeproB, A.I'. 3agaunuk no ¢usuke [Tekct] : yue0. mocobue / A.I'. Ueptos, A.A.
BopobneB. — 8-¢ uza., mepepad. u gom. — M. : ®@usmariur, 2008. — 640 c.: un. — ISBN
9875-94052-145-2.

3. ®u3uka TBEpJOro Tejaa, aToMa W aTOMHOTO sijipa [DJIEeKTPOHHBIN pecypc] : yueOHoe
noco6wue [ans By3oB] / C.A. byrakos [u 1p.] ; MarHUTOrOpCcKuit roc. TeXHUYECKU# yH-T uM. [, U.
Hocosa. - Marautoropck : MI'TY um. I'. K. HocoBa, 2019. - 3arun. ¢ turyn. skpana. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?7name=3818.pdf&show=dcatalogues/1/1530
254/3818.pdf&view=true

B) MeToanyeckne yKazaHus:

1. Mexanuka. MonekynsipHas ¢u3MKa U TepMOAMHAMMKA [DJIEKTpPOHHBIA pecypc] :
nabopatopusbiif npaktuky™m / E.H. Acranos, 3.H. boruesa, JI.C. lomxkenkosa u ap. ; MI'TVY. -
MarsuToropck: MITY, 2016. - 3ari. c THTYIL. JKpaHa. - URL:
https://magtu.informsystema.ru/uploader/fileUpload7name=2420.pdf&show=dcatalogues/1/1130
121/2420.pdf&view=true

2. Beuepkun, M.B. DnekTtpocTaTuka M TOCTOSHHBIA TOK [DIJIEKTPOHHBIN pecypce]| :
npaktukym / M.B. Beuepkun, O.B. Kpusko, E.B. MakapueBa ; MI'TY, UH-T sHepreTuku u
aBToMaTku, Kad. ¢usuxu. - Maruutoropck : MI'TY, 2012. - 3arn. ¢ tutyn. skpana. - URL:
https://magtu.informsystema.ru/uploader/fileUpload 7name=1544.pdf&show=dcatalogues/1/1124
701/1544.pdf&view=true

3. CaBuenko, HO.W. IlepemenHbIli TOK [DNEKTpOHHBIM pecypc]| : JTabopaTOpHBII



Marunutoropck : MI'TVY, 2018. - 3arn. ¢ tutyin. sxpana. — URL

r) [Iporpammuoe odecnneuenne u UHTEepHeT-pecypcehl:

IIporpammHoe o0ecnieueHue

Haumenoanue [10 Ne norosopa Cpox aeicTBust JIMLIEH3UU
77Zip cB000JIHO pacnpoctpansemoe [10 0OCCCPOUHO

Adobe Flash

Professional CS5 [K-113-11 o1 11.04.2011 0eccpouHo
Academic Edition

HpO(l)eCCI/IOHaJ'leI)Ie 0a3bl JAaHHbIX HHq)OpMaIII/IOHHbIe CIIPaBOYHbLIC CUCTEMBI

Hassanue kypca Ccpuika
HannonaneHas HMH(OPMALIMOHHO-aHAIUTUYECKAs URL:
cucreMa — Poccniickuil MHAEKC Hay4HOTIO IUTHPOBAHUS '

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

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

Nudopmannonnas cucrema - EnvHoe OKHO JocCTyma K

URL: http://window.edu.ru/
HH(GOPMAIIMOHHBIM pecypcaM

9 MaTepuaibHO-TeXHHYECKOe o0ecnevyeHne JUCIUILTHHBI (MOIYJIs1)

MaTepI/IaJ'II)HO-TeXHI/ILIGCKOG o0OecrieueHue JUCIHTUITIIIMHBI BKJIIFOYACT:



VY4ueOHble ayqUTOpPUM JUIsI TPOBEACHUS 3aHATHH JEeKIMOHHOTO Tuma. OcHalieHue:
MynbTrMeauiiHBIE CPEICTBA XPAaHEHHUS, [IEPeJauy U MPeICTaBIeHHs THPOPMaLUK.

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

1. bannucTuyeckue MasiTHUKH.

2. Mastauk O6epoOexka.

3. ®u3nyeCcKHil MasATHHK.

4. ocka I'anpToOHA.

5. JIaBopaTopHas ycTaHOBKa Ul UCCIIEA0BaHMsl paclipe-IAeeHHs] TEPMO3JIEKTPOHOB IO
MOJYJIIO UX CKOPOCTH.

6. JlaGopaTopHas ycTaHOBKa MJIs ONpEAETeHUs IOKa3zaTeledl aanadbarel Yy METOJIOM
Knemana u /le3opma.

7. JJabopaTopHasi ycTaHOBKa Il IPOBEPKU 3aKOHA BO3pPACTaHUS SHTPOIMHU B IpoLEcce
¢ y3un ra30B Ha MOJIEIU MTEPEMEIIMBaHUS IAPOB.

8.JJaboparopHasi ycTaHOBKa JJIsl IPOBEPKH 3aKOHOB BO3pACTaHMsI SHTPOIIUM B IIpoLEcce
TEIIO00MEHA.

9.VcranoBka mnaGopaTopHas Ml M3Y4EHUS 3aBUCHMOCTH CKOPOCTH 3ByKa OT
temneparypsl "M®-C3-M"

10. VYcraHoBka sabopaTropHas Uil MCCIENOBAaHUS TEIUIOEMKOCTH TBEpPAOro Tena
"M®-TET-M".

11. YcraHoBka nabopaTopHas JUlsl OIpeesieHHs] YHUBEpCAIbHOM ra30BOH MOCTOSIHHOM
"M®-OI'TI-M".

12.Ctenn m1abopaTOpHBI ra30BbIE MPOLECCHI.

13. MeputenbHbIii HHCTPYMEHT.

VYuebHas aymutopus JAias  mpoBeleHHs JabopaTopHbIX — pabotr: JlabGopatopus
anekTpudecTBa M onTuku. OcHaienue: JlaboparopHble yCTaHOBKH, U3MEPUTENbHbIE MPHUOOPHI
JUIs TIPOBEJICHUS JTAOOPATOPHBIX paboOT:

1.JTabopaTopHas ycTaHOBKa JJIsl HCCIIEIOBAHUS 3JIEKTPOCTATUYECKOIO MOJISI C TIOMOILBIO
OJIMHApHOT0 30H/1a.

2. YcraHoBKa AJ1s IYHTHPOBAHUS MUJITMAMIIEpMETpa.

3. YcranoBka 1abopaTopHas 11 OIpeeNeHsl ”HIYKTUBHOCTH COJICHOM/1a U MAarHUTHOM
POHUIIAEMOCTH.

4. YcraHoBka nabopaTopHasi A7 M3ydeHHsl Pe30HaHCa HaIpsDKEHUH M onpenesieHus
WHTYKTHBHOCTH

5. JIaGoparopHasi ycTaHOBKa JUIsl M3y4YEeHHUs UIMHBI CBETOBOM BOJHBI U XapaKTEPUCTUK
TUGPaKIUOHHOMN PelIeTKH.

6. JlabopaTopHass yCTaHOBKa JUIs OIpENENICHHUs pajuyca KPUBU3HBI JUH3BI U JUTMHBI
CBETOBOM BOJIHBI C TOMOIIbIO KoJiel] HpioToHa.

7. JlaboparopHasi ycTaHOBKa JUIsl ONpPEAETCHUs KOHIIEHTPALMM PacTBOPOB caxapa U
MTOCTOSITHHOW BpAIllCHMUS.

8. ICTOYHMKM U TaHUs TOCTOSTHHOTO TOKA.

9. Marasun emxocreit Time Electronics 1071.

10. Marasun emxoctu P-513.

11. Marasun unaykrusHocteil Time Electronics 1053.

12. Marasunsl connpotusieHuii P-33.

13. MyasTumetps 1udpossic MAS-838.

14. Mynstumerpst APPA 106,203,205.

15. Ocummorpad ayxkananpab GOS-620 FG.

16. [Nonapumerp CM.

17.MeputenbHbI HHCTPYMEHT.

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



MIPOBEICHUS TaOOPATOPHBIX PAOOT:

1.Jlaboparopuas ycranoBka jijis "VM3yuenus BHemHero porodddexra’.

2. YcTaHOBKa A U3YyY€HHUs CIEKTpa aToMa BOJOpOJa M ONpEAeNieHUsl MOCTOSHHON
Punbepra.

3. YcranoBka 1abopaTtopHast 1Jis Olpe/ieJieHus OTeHIMana BO30YyXKIeH s Ta3a.

4. YcTaHOBKa /7151 OTIpeIeNIeHUs JUIMHBI IPOOeTa YacTHUIl B BO3yXe€.

5. U3meputens ckopoctu cuera Y UM2-2.

6. Monoxpomaropst MYM-1.

7. Mynstumerpsl APPA 205, 207.

8. Ocmmmtorpad ayxkananpHb GOS-620 FG.

9. MepuTenbHbIii UHCTPYMEHT.

Y4eOHble ayAUTOpUM [UISI TPOBEACHHS TMPAKTUYECKUX 3aHATHI, TPYNIOBBIX U
WHIVBUIYAIBHBIX KOHCYJIBTAIMM, TEKYIIEro KOHTPOISI W TPOMEKYTOYHOM aTTECTAIUU.
OcHnaienue: MIHTepakTUBHAs 10CKa, TPOeKTOp. Jlocka, MyIbTUMEAUINHBIN POEKTOP, IKPAH.

[Tomernenust st caMmoCTOATENBHOM paboThl o0yuatomuxcs. OcHamenue: [lepconanbabie
KoMmmbtoTepsl ¢ nakerom MS Office, ¢ BbixogoM B MIHTEpHET U C JOCTYNOM B 3JEKTPOHHYIO
MH(pOPMAIIMOHHO-00PA30BATENBHYIO CPEAY YHUBEPCHUTETA.

[Tomemenne s XpaHeHUs U NPO(UIAKTHYECKOrOo OOCTYXKUBaHUS Y4eOHOTO
obopynoBanus. OcHamenne: CTemnaxu s XpaHeHUsT yueOHO-METOUYECKON TOKYMEHTAIUH,
CTeIIaXXU U celdbl NI XpaHeHUs y4deOHOro oOOpyHOBaHUS, MHCTPYMEHTHI Uil PEMOHTA
000pyI0BaHUs.

IIpunoxenue 1
«Y4eOHO-MeToaMYecKoe o0ecnedeHne CaMoCTOATeIbHON padoThl 00y4AIOIINXCSD)

[To mucrumuinae «Pu3HKay MPEeyCMOTPEHA BHEAyIUTOPHAS CAMOCTOSTeIIbHAS padoTa
oOyJaromuxcs.

BneaynuropHas camoctosTenbHas padoTa 00y4Jaromuxcsi BKIIOYAET B ce0s1: MpopadoTKy
JIEKIIMOHHOTO MaTepuaia, U3y4eHHe JUTepaTyphl 0 COOTBETCTBYIOIIEMY pa3/ieny; pelleHne
MHAUBUAYaAJIbHBIX KOHTPOJIBHBIX pabOT, MOATOTOBKY K BBIIIOJHEHUIO J1a00paTOPHBIX padoT,
MOJTOTOBKY K OTYETY 1O Ja00paTOpHBIM paboTam.

Ilpumepnvie unoueudyanvnvle KOHMPOIbHBIE PAOOM b
KonTtpoubnas padora Ne 1 «MexaHuKa. D1eKTPOMATHETH3M

1. Touka nBmxercs B miockoctd XOY o 3akony: x=10cosot; y=10(1-sinwt). Haiitu myTs,
IIPOMJCHHBIN TEJIOM 3a 2C; YIOJl MEKy BEKTOpaMH CKOpOCcTH V U YCKOPEHHUS a; TPAEKTOPHIO
nBrkeHus y=f(x).

2. Ha riaskoil HakKJIOHHOM MJIOCKOCTH, COCTaBJsAronen yroi a = 30° ¢
TOPU30HTOM, HAXOJUTCS KaTyIIKa ¢ HUTKOW, CBOOOIHBIN KOHEIl KOTOPOi
YKPEIUIEH, KaK TOKa3aHo Ha pucyHke. Macca katymku m = 200 1, e€
MOMEHT WHEPIIMA OTHOCUTENILHO coOcTBeHHOM ocu [ = 0,45 F-Mz, panuyc o
HaMOTAHHOTO CJIO HUTOK I = 3 cM. HailTu yckopeHue ocu KaTyIlKH.

3. [TnaTdopma ¢ meckom oO1eit Mmaccoit M = 2 T CTOUT Ha pesibcax Ha o) g
TOPU30HTAIILHOM YYacTKe IMyTH. B mecok momagaeT cHapsit Mmaccoit m = 8 v

KT ¥ 3acTpeBaeT B HEM. [Ipenebperas TpeHUEM, ONPEIEIHNTh, C KAKOU
M —T>

e



CKOPOCTBIO OYIeT IBUTAThCS MIaTGopMa, €CIT B MOMEHT MOMaJaHus CKOPOCTh CHapsAaa L =
450 M/c, a e€ HanpaBiIeHUE — CBEpXy BHU3 MO o = 30° K TOPU3OHTY.

4. Ha nByx O€CKOHEYHBIX MapaJlICIbHBIX TNIOCKOCTSIX PABHOMEPHO pacIpeIesieHbI 3apsabl C
MMOBEPXHOCTHBIMU IUIOTHOCTSIMU G M G».ONpeeuTh HAPSYKEHHOCTh JIEKTPHUUECKOTO TTOJIS:
MEXy TUTIOCKOCTSIMH; BHE TIOCKOCTEH. [TocTpouTh rpaduk n3MeHEeHUs HAPSKSHHOCTH OIS
BJ10JIb JIMHUM, IEPIICHAUKYISApHOH TacTuHam. [lpunsars 6,=c, 6,=2G, rae 6=20uKn/Mm>.

5. ABa konaencaropa 31eKTpoéMKocTsIMU C1=3 MK®D u C,=6 Mk®D coeuHeHbI MEX1y CO00H 1
npucoenuHensl k 6atapee ¢ DJIC E=120 B. Onpenenuts 3apsasl KOHIEHCATOPOB U Pa3HOCTh
noteHmanos U; u U, Mmexay ux o0KiIaKkaMu, €CJIM KOHJIEHCATOPbl COCIMHEHBI: 1) mapauieiabHo,
2) mocnea0BaTeIbHO.

6. I[To nByM OECKOHEYHO JUTMHHBIM MPSIMBIM TTapajuIeIbHBIM MPOBOAaM TeKyT Toku [;=20A u
[,=30A B ogHOM HampaBnenuu. Paccrosaue mexay npooaamu d=10 cm. Beraucnuts HHIYKINIO
B MarHuTHOTO NOJIS B TOYKE, YAAJICHHOW OT 000MX IPOBOJIOB Ha OJJMHAKOBOE paccTosiHue r = 10
CM.

KonTpoubnas padora Ne 2 «MousekyaspHas puznka u repmoauHaMuka. Onruka.
KBanToBasi, aToMHas U siiepHas pU3NKa)

1. [Ipu HarpeBanuu v =1 KMOJIb JIByXaTOMHOTO Ta3a €ro TEpMOJMHAMUUYECKAs TeMIepaTrypa
yBenuuuBaercs ot T 1o To= 1,5 T,. Haiitu uamMenenne AS 3HTponuM, €Ciiu HarpeBaHUe
MPOUCXOIUT U30XOPUUECKH.

2. OnpenenuTsb JUIMHY BOJIHBI CBETA, MAIa0IEro Ha MU(PaKIMOHHYIO PELIETKY, Ha KaXKIbIN
MILIUMETpP KoTopoit HaHeceHo n=400 mrpuxoB. CrekTp HaOI01aeTcs Ha SKpaHe,
PacroJIo’)KEHHOM Ha paccTosiHUM 1=25 cM oT pemietku. PaccrosiHue Ha sKkpaHe MEXKAYy TPETbUMU
MaKCHMyMaMH CJIEBA U CIIPaBa OT LEHTPaIbHOro Ax=27,4 cM.

3. JIBa HUKOJISI PACIIONIOKEHBI TaK, YTO YTOJI MEXKIY MX TJIABHBIMH IJTIOCKOCTSIMU COCTaBIISIET
¢=60°. Bo CKOJIBKO pa3 yMEHBIINUTCS MHTEHCUBHOCTh €CTECTBEHHOTO CBETA [y MpU MPOXO0KICHUN
yepe3 00a Hukoisa. Koaddumument noriomenus ceera B kKaxaoMm Hukose k=0,05.

4. ®oroaddhexT mpoucxoauT o aercteueM uydeHus ¢ A = 0,09mxM. Onpeaenuts padoTy
BBIXO/Ia AJIEKTPOHOB U3 METala, eciid (OTOTOK MpEeKpaIlaeTcs Mpu 3a1ep>KUBAOIIEH pa3HOCTH

noreniuanos U, = 3,8B.

5. Ilpu xako#t ckopocT 'V 371eKTpOHA €ro JUIHMHA BOJIHKI Jie bpoitns 6ynet pasHa: 1) 650 uMm, 2) 3
nMm?

23
6. OnpeaennuTe HEPTUIO CBI3H JIA SIApA aTOMa niva

Hepeueub 60NRPOCO6 K CEMUHADPCKUM 3AHAMUAM

Cemunap Ne 1 "KunemaTuka 1 JMHAMMKA MOCTYNATEJIbHOI0 U BPAIaTEJIbHOI0
IBUKeHU"
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Mexannueckoe nBuxkenue. Cucrema orcuéra. MaTtepranbHas TOUKa.
OCHOBHBIE KHHEMAaTHYECKHE XapaKTEPUCTUKU: IIEPEMEILEHNUE, IIyTh, CKOPOCTh, YCKOPEHHE: MOIHOE,
HOpMaJIbHOE, TaHTeHIMabHOE. Kiaccuukanys 1BuxeHui.

IToctynarensHoe nBrxkenue. LleHTp mace. BpamarensHoe ABH>KEHNUE.
OCHOBHbBIE KHHEMATHUECKHUE XapaKTEPUCTUKH BPaLIaTEIbHOrO IBUKEHUS: YTOJl [I0BOPOTA, YIIIOBOE
IIEPEMELIEHHE, YTIIOBbIE CKOPOCTh U YCKOPEHHUE.
CBs13bp MEXly TMHEHHBIMU U YIJIOBBIMU XapaKTEPUCTUKHU ABM>KEHUSA. PaBHOMEpHOE U
paBHOIIEpEMEHHOE BpalaTeabHoe IBuxkeHus. [lonsTre cocTosHus Gru3nYecKoi CUCTEMbI U YPABHEHUS
JBUYKCHUS.
JlMHaMHU4YeCKHEe XapaKTEPUCTUKH: CHJIA , CUJIOBOE I10JI€, MAacca, AMITYJIbC.

3akonsl HproTOHA.

JlMHaMU4YeCKHEe XapaKTEPUCTUKH BPAaLIaTEIbHOIO IBUKEHUS: MOMEHT CHJIBI OTHOCHUTEIBHO OCH,
MOMEHT nHepuuu. OCHOBHOMN 3aKOH JUHAMUKH BPalaTeIbHOTO JIBUKEHUS.

Cemunap Ne 2 "3akon coxpanenus'
1. 3aKkoH COXpaHEHMs UMITYJIbCA, YCIOBHS €TI0 BBIITIOJIHEHHMS.
2. 3akoH COXpPAaHCHUA MOMCHTA UMITYJIbCA, YCJIOBHA €T0 BBIIIOJIHCHUS.

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

4. 3aKOH COXpaHEHMsI TOJTHON MEXaHUYECKOW SHEPIUH, YCJIOBHUS €r0 BbIIOJIHEHHUS.

5. CoynapeHue IByX Tell.

6. CBs13b 3aKOHOB COXPAHEHUS CO CBOICTBaAMM IIPOCTPAHCTBA U BPEMEHH.

Cemunap Ne 3 "Kosedanusi u BoJIHBI"
1. ®usnyeckuii ¥ MaTEMaTUYECKUN MASITHUKU.
2. T'apmoHunueckue, cCBOOOHbBIE, BHIHYKICHHBIE U 3aTyXalOIUe KOJeOaHus:
nuddepeHmanbHble, rpaduKu, XapaKTePUCTHKH.
SIBneHue pe3oHaHca u ero gusndeckas npupoja. [Ipumepsr.
Bounna. Bunel BosiH. Mexannus3M o0pa30BaHUs MEXaHUYECKUX BOJIH.
3ByKOBas BojHA. Mexanu3M 00pa3oBaHUs 3ByKa B raszax.
BonnoBoe ypaBHEeHHE.
Crosiuas BonHa. MexaHn3m o0pa3oBaHus. Y paBHEHUE CTOSYEH BOJIHBI.

NowveEwWw

Cemunap Ne 4 "CraTucruyeckue MeTo/Ibl ONIUCAHUA MaKpocucrem"

1. BeposTHOCTH NOSIBIEHNS JUCKPETHON U HENIPEPBIBHON CITy4alHbIX
BEJINYMH.

2. ®yHKUHA paclpeAcIeHus BEPOSATHOCTEN. Y CI0BME HOPMHUPOBKHU.

3. Cpennee n HanboJee BEPOATHOE 3HAUCHHUE CITydYalHOW BETTUINHBI.

4. Cratuctuueckue MeTo1bl. OCHOBHBIE TIOJIOKEHUS CTATUCTUYECKON
bu3ukn.

5. Pacnpenenenune Makcgeiuia, ['aycca, bonsnmana.

Cemunap Ne 5 "TepmonnnamMuveckne MeToIbl OMMCAHUS MaKpocucTem"

1. YpaBHeHHE COCTOSHUS UIEATBLHOIO rasa.

2. PacnpeneneHue sHEpruu Mo CTENEHsAM cB0O0AbI. CpeHsAs YHEPTUS MOJICKYIIbI.

3. TemnoeMkocTh. MonsipHas U yaenbHas TEIUIOEMKOCTH. Y paBHeHHe Maliepa.

4. BuyTpeHH:S 3HEprus Kak QYHKIUS COCTOSHUS cucTeMbl. PaboTa kak QyHKIUS mporecca.

5. IlepBoe Havaio TEPMOJUHAMUKH.

6. H3omporecchl: H30TEPMUIECKHI, U30XOPHUECKHIA, N300apUIeCKuil, aqrnadaTudecKuii,
MOJTUTPONMYECKHIA.

7. Ontponus. CBOMCTBA SHTPONUH U30JIUPOBAHHON CUCTEMBI.

8. Bropoii 3aK0H TepMOJMHAMUKH.



9. Tuxn Kapno. K.i.a. nukna Kapso.

Cemunap Ne 6 "JuexkTpocratnyeckoe noJje"

DJIEKTPOCTATUYECKOE MOJIe. DNEKTpUuUecKuid 3aps. 3akoH Kynona.
HanpsixenHocTh asekTpocTaTnyeckoro noss. [Ipunnun cynepno3unuu.

ITorok Bextopa £ . Teopema I'aycca.

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

CBs13b MeX 1y HANPSKEHHOCTHIO U TIOTEHIIUAJIOM.

['eomerpuueckoe onucanue nossi. CUI0BbIE JIUHUUA. DKBUIIOTEHIIUMAIBHBIE TOBEPXHOCTH.

Sk W b=

Cemunap Ne 7 "Ilocrosinublii TOK. Lllenu mocrosinHoro roka'

DnekTpuyeckuit Tok. [IOTHOCTh TOKa. YpaBHEHHE HEPEPHIBHOCTH.
3axoH OMa 1J1s1 OTHOPOJAHOIO YYacTKa LIETH.

Conpotusienue npoBogHuKa. CoelMHEHNE COMPOTUBICHHIA.

3akon Oma a1t HeogHOpOoAHOTO yuyacTka nenu. Ctopornue cuibl. IJC.
[TpaBuna Kupxroda.

MomtHocts ToKa. 3akoH Jxoyns-Jlenna.

SAINAIE o

Cemunap Ne 8 "MaruuTHoe noJie. JIeKTPOMarHMTHasi HHAYKIus'"

1. HMcToyHMKM MarHuTHOrO 1oJisi. MarHuTHoe 1oJie ABMKYIIErocs 3aps/ia U IPOBOJHUKA C
TokoM. 3akoH buo-CaBapa.

IToTok 1 nUpKyIAUA BEKTOpa MHAYKIIMA MarHUTHOTO nojs. Teopema I'aycca u Teopema
0 LUPKYJSLHH.

Cuna JlopeHna. /IpuykeHue 3apsyKeHHOM YaCTHUIIBI B MATHUTHOM IIOJIE.

Cuta Amriepa.

3aKoH anekTpoMarauTHOM nHAykuuu Papanes. Ilpasuio Jlenna.

Buxpesoe anekTpudeckoe mosie.

SABnenne camonHaykuu. MHIykTMBHOCTE. CONEHOUA.

D

Nk w

Cemunap Ne 9 "HUnreppepenuns u nuppakuus csera'

NoUnAEBLD =

11.

ONEeKTPOMarHUTHHIE BOJHBI.

KorepeHTHOCTE 1 MOHOXPOMATUYHOCTh CBETOBBIX BOJIH.

WnTepdepenius cBeTa OT IByX HCTOUHUKOB.

WNuTepdepeHiys cBeTa OT II0CKONapaIeIbHOMN MIaCTHHKY.

WnTepdepenius cBeTa OT MIIACTUHKY NepeMeHHoM TonuuHbl. Konbla HeioToHa.
[TpumeHeHnne nHTEpPEpPEHIINN CBETA.

SAnenne mudpaxun. OcobeHHOCTh MUdpakiuy cBEeTOBbIX BOIH. dudpakius Openens u
®payHrodepa.

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

Hudpaxus Openens Ha KpyriioM oTBepcTHH. 30HbI DpeHerns.

. Audpakmus Opaynrodepa Ha y3KoH TPSIMOTUHEHHOH IIeTH. Y CI0BUS MaKCUMyMa U

MUHUMYyMa. 3aBUCUMOCTh HHTEHCUBHOCTH CBETa OT yrja Ju(pakiuu.
Judpakuuonnas pemerka. OCHOBHbIE XapaKTEPUCTHKH TUPPAKLIUOHHON pEeIeTKH. Y CIIOBHS
[JIaBHBIX MAKCUMYMOB M1 MUHUMYMOB U JJOOQBOUYHBIX MUHUMYMOB.

Cemunap Ne 10 "Iloasipu3anus cera'

1. Tlonspusanus ceera. EcTecTBEHHBIN U MOJIIPU30BaHHBIN CBET.

2. Tlongpuzanms cBeTa NpH OTPAXKEHUH U IIpesIoMIIeHNH. 3aKoH bprocrepa.

3. Tonspuzauus npu ABOIHOM nydenpenomieHH. CBOiCTBa OOBIKHOBEHHOTO U
HEOOBIKHOBEHHOTO JTY4CH.

4. Ionspuzanuonnslie npusMsl. [Ipuzma Hukosns.

3akoH Mantoca. AHaJIM3 MOJISPU30BAHHOIO CBETA.

9]



6.

OnTHYECKH aKTHUBHEIC BCIICCTBA. BpameHHe IMJIOCKOCTHU MOJIApU3alliu CBCTA.

Cemunap Ne 11 "KBanToBasi onTuka"

1.

kW

TennoBoe n3mydeHue adbCcoa0THO YepHoro Tena. 3akoH Credana — bonsiiMana. 3akoH
cMelieHus: Buna.

KopmyckynsapHo-BOTHOBOH Ayaliu3M cBeTa. JHEprus U uMmnyibc Gorona. JlaBienue
CBeTa.

dotorpdext. 3akonsr pororddexra. Dopmyna DHIITEHHA.

A dexr Komnrona. ®opmyna Kommnrona.

BosHoBbie cBoiicTBa yactull. JynHa BonHsb! e bpoitis. [IpuHuun HeonpeneaeHHOCTH
['eitzenOepra.

Cemunap Ne 12 "Crpoenne atoma"

Nk v

Mogenu aroma. [Inanerapaas mojeisp aToma.

IToctynatel bopa.

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

CrnieKTpbl MHOTOJIEKTPOHHBIX aTOMOB. 3aKOH Mo3IH.

Cemunap Ne 13 "OcHOBHBIE 110JI03KEHUS] KBAHTOBOI MeXaHMKH"

1.

2.

KBanToBble cocrostaus. BomHoBast pyHKms u ee puszndeckuii cmpici. [Tpunimm
cynepno3unuu. YpasHenue lpenunrepa, KBaHTOBBIE yPABHEHUS IBUKCHUS.
Hexotopsle 3aaun KBaHTOBOI MexaHUKH. YacTuiia B 0ECKOHEYHO TITyOOKOi
NOTEHLMAaNbHOU siMe. KBaHTOBaHME SHEPrUy.

KBaHTOBBIE UnCiIa, XapaKTEpU3YIOILIUE ITOJIOKEHUE MIEKTPOHA B arome. KBaHTOBaHue
sHeprun. KBanToBaHne MOMeHTa uMmyibca. CIMH 2JIEKTPOHA.

Cxema sHepreTuyeckux ypoBHeH aroma Bojopoaa. [lpaBuna oréopa npu aTOMHBIX
nepexoax.

I'paHnLIBI TPUMEHUMOCTH KBAHTOBON MEXaHUKH.

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

Nk W=

SIBieHME paiOaKTUBHOCTH.

OCHOBHOM 3aKOH PaJIMOAKTUBHOIO pacnajia. PaanoakTUBHbIE PSIbL.
CocraB 1 XapaKTEpUCTUKU aTOMHOTO siipa. SlnepHble CUIIBL.
KanenbHas u 060104edHas MOJIEIH sIIEP.

Macca u sHeprus cBs3y sapa. Y ielibHas dHeprus cBs3u. Paguyc sapa.

Cemunap Ne 15 "Snepubie peakuuu'

l.
2.
3.

S nepHble peakuuu.

OHeprus A1epHON peaKltH.

YpaBHEHHE U SHEPTETHUECKOE YCIOBHE O-pacniafa. CBs3b SHEPTUH O-YaCTHIIBI C
nepuoioM nosrypacnana. TyHHenbHBIN 3 dekT mpu o-pacrage. CeKTp o-4acTHil.
Xapakrep crekrpa y-usiayyeHus. [Ipoueccsl B3auMOAEUCTBUSA Y-KBAHTOB € BEILIECTBOM.
3aBUCHUMOCTb MHTEHCUBHOCTH Y-U3y4€HHs OT TOJIIIMHBI 104 BewecTBa. CpaBHEHHE
MIPOHUKAIOIIEH CIOCOOHOCTH Pa3IUYHbBIX BUJIOB U3TYUECHHUS.

Tpu Buna B-pacnaga. DHepreTudeckuii cekTp B-uactuil. I unoreza HEUTpUHO. 3aKOHBI
coxpaHeHus npu -pacnane. Jlentonsl. JIeNTOHHBIN 3apsi.



puioxenne 2
«OueHoYHbIE CPeACTBA /sl IPOBEIeHUS MPOMEKYTOYHOM aTTecTalMm»

NHaukaTop AOCTHIKEHUS

Kox uamnkaropa o
LHHI p KOMIIETEHIIUH

O1neHOYHBIC CPEICTBA

VYK-1 CnocoGeH ocymecTBIsATh KpUTHYESCKHH aHaTIH3 TPOOJIEMHBIX CUTYaIlil HA OCHOBE CHCTEMHOT'O ITOIX0[a, BBIPA0AThIBATh CTPATETHIO ACHCTBUIA

YK-1.1 AHanuzupyer npobiieMuyto | [lepedyeHb TeOpeTHYECKUX BOMPOCOB K IK3aMeHY:
CUTYaIMIO KaK CUCTEMY, BBISBIISIS 1. Kunemaruka nocrymnarenbHOro ABuxenus. [loHsTue paanyc-BeKTopa, CKOPOCTH U
€€ COCTABJISIIOIINE U CBSI3U MEXKIY yckopenusi. Hauanbnsie ycnoBus. [IpsiMmas u oOpatHast 3ajauu MEXaHUKH.
HUMHU 2. JIBWKEHHUE MO OKPYKHOCTH. YTOJI IOBOPOTA, YIII0OBasi CKOPOCTh U YTIIOBOE YCKOPEHUE.

CBs13b YIJIOBBIX U JIMHEWHBIX BEJTUYHH.

3. KpusonuneitHoe aBmxeHue. TaHreHuaibHOe U HOpMainbHOe yckopenue. [lonnoe
yCKOpEeHHUE. YTOJ MEXKIY CKOPOCTBIO U YCKOPEHHUEM.

4. Hnepunansusle cucteMsl orcyera. [lonarue cuibl, Macchbl ¥ uMityiasca. OCHOBHOM
3aKOH JUHAMMKU MOCTYNATEIbHOIO JBUKEHHUS.

5. MomeHT uMIysIbca ¥ MOMEHT CHJIBI OTHOCHUTEIBHO TOUKUA. OCHOBHOE YpaBHEHHE
JUHAMHUKHU BpalllaTeIbHOTO ABHXKEHUS.

6. Bpaienue BOKpyr HENoABMKHOM ocu. MomMeHT nHepuuu. Pacuer MOMEHTOB MHEpLIUN
npocthix Ten. Teopema IITelinepa.

7. 3aKOHBI COXpaHEHMsI B MEXAHHUKE. 3AMKHYTasl CUCTEMA. 3aKOHBI COXPaHEHHS UMITYJIbCA
1 MOMEHTa UMITYJIbCa.

8. Pabora u moutHoCcTh. KnHeTHUECKast SHEPTHs TOCTYNATENBHOTO U BpaLaTeIbHOTO
JIBUKECHMUSI.

9. KoncepBatusHbie cuibl. [loTeHnmanbHas sHeprus. 3aKOH COXpaHEHUs TOJHOU
MEXaHNYECKON IHEPTHUN.

10. /IBa crioco6a onucaHus B3auMOACHCTBHS. J{BH)KEHHE YaCTHUIIBI B OJHOMEPHOM
cTaMoHapHOM noJie. CBS3b MEXIY CUJION U MOTEHIIMAIbHON SHEPTUEH.

11. T'apmonnyeckue konebaHusl. AMIUTUTY/A, 4aCTOTa, HavanbHas (aza. MaTtematnyeckuit
1 pu3HYECKUN MasTHUK. DHEPTUsi TAPMOHUYECKUX KOJIEOaHUH.

12. 3aryxatomue konebanus. XapakTepUCTUKH 3aTyXaHHsl. DHEPTHs 3aTyXaloIUX
KoJieOaHuH.




Kon unaukaropa

Nunaukatop AoCTHXEHUS
KOMIIETEHIIUN

OrneHOYHBIC CPEICTBA

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

OO1m1ee nmoHATHE O BOJHAX. XapaKTEPUCTUKU OeryIiel BoIHb. BoiaHOBOE ypaBHEHHE
IJIOCKOM BOJIHBI.

Hanoxxenue ynpyrux BonH. Ctosiuast BojiHa U ee ocooennoctu. Konebanue HaTsSHYTOH
CTPYHBL.

[loctynars! DiiHIITElHA. 3aMeaeHue BpeMeHu. JIOpeH1IeBO COKpallleHUEe JUIUHBI.
PenstuBucrtckue naBapuanTsl. MiHTEpBai.

PenstuBuctckuit umnynsc. CBS3b MacChl, SHEPIUU U UMITYJIbCA YACTULIBI. DHEPIUs
IIOKOsI. 3aKOHBI COXPAaHEHUS IIPU PEIATUBUCTCKUAX CKOPOCTSX.

Makpocucrema. MUKpOCOCTOSIHHE 1 MAKPOCOCTOSTHUE CUCTEMBI. CTaTUCTUYECKUI
noxaxon. [TonsaTue BEpOATHOCTU U CPEAHEN BETUYHHBI.

@yHKIUA paclpenesIeHns CllydalHON BeIMYuHbl. Pacnipenenenue Moiekys no
IPOEKLHAM CKOPOCTEMN.

Pacnipenenenue mosnekys mo Moayito ckopoctu. Haubomnee BeposiTHast, CpeHsst U
CPEIHEKBAIpaTUYHas CKOPOCTH.

Mopens uieansHOTO rasa. J[aBjieHue u TeMieparypa ¢ TOYKU 3pEHUs
MOJIEKYJIIPHO-KMHETUUECKOM TEOpUH. Y paBHEHNE COCTOSIHUS MJI€AIBHOTO Ta3a.
Pacrnipenenenrie MosieKys1 M1€aIbHOIO T'a3a M0 BBICOTE B MOJIE TAXKECTH 3EMIIH.
Bbapomerpuueckas popmyna.

ITonsaTtue crenenelt cBOOOBI MOJIEKYIBI. TeopeMa 0 paBHOpACHpeAeICHUN SHEPTUH 110
CTETEHSIM CBOOO/IBI.

BuyTpenHss sHeprus kak QyHKIMs cOCTOSIHUA cucTeMbl. [lepBoe Hauano
TEPMOJANHAMUKH.

Pabora kak QyHkius npouecca. M3oxopudeckuit, 1306apuueckuii 1 N30TepMUUYECKHHA
MIPOLIECCHI.

[TonsaTtue TeroemMKocTu. TemI0eMKOCTb TPH N30XOPUIECKOM U N300apHuecKoM
nporeccax. [locTtossHHas agnabatol.

Anunabaruyeckuii mponecc. [lepBoe Hauano TepMOAMHAMUKY /IS a11a0aTHYECKOTO
npouecca. YpasHenue [lyaccona.

Hukmanueckuit npouecc. Koadduiment noneznoro gelcTBUS TEIIOBONH MaIIUHBI.
Bropoe Hauano repmoanHamuku. @opmynuposku Knaysnyca u KenpBuna.
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28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.
43.

[Tpobrema HEOOPAaTUMOCTH TEIUIOBBIX MPOILECCOB. DHTPOITUS CUCTEMBI M €€ CBOMCTBA.
Teopema Hephcra.

OcHOBHOE ypaBHEHHUE TEPMOJIMHAMUKN. DHTPONUS UI€aIbHOrO ra3a. MsmeHnenue
SHTPOIUU NP U30IpoIIEccax.

uxn Kapno. Teopema Kapno. TepmoauHaMuueckas mkaia reMmieparyp. TpoiHas
TOYKa BOJIbl KaK perepHas TOUKa.

Cratuctuueckuii Bec MakpococtostHus. CyTs HeoOpaTuMocTu. CTaTUCTHYECKHMA
cMblci 3HTponu. Popmyia bonbsimana.

['panu1IBI IPUMEHNMOCTH MOJEIN UACAIBHOTO ra3a. Y paBHeHue Ban-nep-Baanbca.
N3oTepmbl peasnbHOTO rasa.

Cunpl B3aMMOJEICTBHS B IpUpOe. DlleKTpocTaTniyeckoe noje. 3akoH Kynona.
HanpsiKeHHOCTb 3JIeKTPOCTaTUYECKOro 1noJist. [IpuHIMI Cynepno3uimy.

Cunosble nuHH. [ToTOK BEKTOpa HANPSHKEHHOCTH 3JIEKTpOCTaTH4YecKoro nojs. Teopema
l'aycca.

[Hotenuman. Teopema o HUPKYIALKUN BEKTOPA HAPSHKEHHOCTH JIEKTPOCTATUYECKOTO
noJis. CBsA3b MKy HAIPSDKEHHOCTBIO M IIOTEHIIMAIIOM.

OnexrpoeMkocTh. Konnencaropsl. CoenvHeHne KOHIEHCATOPOB. DHEPIHs
KOHJICHCATOpa. JHEPTUS DJIEKTPUUECKOIO MOJIS.

Onexrpuuecknuii TOK. [IIIOTHOCTB TOKa. YpaBHEHUE HENPEPHIBHOCTH. 3aKOH OMa B
nuddepenmranbHon hopme.

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

IIpaBuna Kupxroda ans pacuera pa3BeTBIeHHBIX Lieneil. MOITHOCTb ToKa. 3aKOH
Hxoynsa-Jlenna.

Enunas npupoaa anekTpuyeckoro 1 MarauTHoro nods. [losxe nuxyierocs 3apsja.
[IpuHIMN cyneprno3uiuy MarHUTHBIX noJiel. 3akoH brno-Casapa.

[ToTok M HUpPKyAALMSA BEKTOPAa MHAYKIIMM MarHUTHOTO noJsi. Teopema 'aycca n
TeopeMa O HUPKYJISIUH.

Cuna Jlopenna. Cuna Ammepa.

3akoH anekTpomaruutHol nnaykuuu Papanes. [pasuno Jlenna. Buxpesoe
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ANEKTPUYECKOE TOJIE.

44. SInenue caMOMHAYKIMU. UHAYKTUBHOCTh. DHEPrUs KOHTYpPA C TOKOM. JDHEPTrus
MAarHUTHOTO TTOJIS.

45. Dnektpudeckoe nose B BemecTse. [lonspuzanusa nusnektpuka. Bektop
ANEKTPUYECKOr0 cMeLIeHUs. J{uriekTpudeckasi NpOHUIIAEMOCTh BEILIECTBA.

46. MarnutHoe noje B BeuiectBe. HamarunmueHHocts. Hanpss>keHHOCTh MAarHUTHOTO TOJIA.
MarauTHas NPOHUILIAEMOCTH BelecTBa. DeppoMarHeTUKH.

VYK-1.2

Kputnuecku
HAJIC)KHOCTh HMCTOYHUKOB
uHpopmanuu, pabortaer c
IIPOTUBOPEUNBON MHpOpMaueit
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
3aganne 1.Touka nBimkercs B mwiockoctn *%Y 110 3akony: =26y =4 (1-1), Haitrn ypaBHEHUE

—

Tpaektopuu ¥ J) oy M306pasuTh ee rpaduecKi; BEKTop ckopoctd ¥ u yckopeHusi ¢ B
3aBUCHMOCTH OT BpEMEHHU; MOMEHT BPEMEHH t(, B KOTOPBIN BEKTOp yckopeHus 4 cocramisiet yrou n/4

d _ 2 5 AT R -
C BEKTOPOM CKOPOCTH V.. Orser; ¥="* —2x, V=-2i+4(1-20) a=-8] =0 75c.
~ = . —_— . 2 ~
3aganue 2. Tero BpamaeTcst BOKPYT HEIOABHKHOM ocH 110 3akoHy ?=2+41=2'1" Hajitu: 1) cpennee

3Ha4YEHHE YIIIOBOM CKOPOCTH (@) 3a MPOMEXYTOK BpeMeHH OT t=(0 10 OCTaHOBKH; 2) YIJIOBYIO
CKOpOCTh TeJla B MOMEHT BpeMeHH t=0,25 ¢; 3) HopManbHOE YCKOpEHHE TOUKH, HaXOoAsIIecs Ha
PAcCTOSIHMM 1 M OT OCH BpAIICHHS B TOT 5Ke MOMEHT BpemeHu. OTBet: 2pan/c; 3 pax/c; 9 m/c’.
3apanme 3. [1lap maccoit m;=4Kr ABUXKETCS CO CKOPOCThIO V=5 M/C U CTAJIKUBAETCs C IIapOM Maccoi
my =6 KT, KOTOPbII IBUKETCSI EMY HaBCTPeUy CO CKOpocThio V=2 M/c. Onpeaenure CKOpOCTH HIapoB
nocie yjnapa. Y ap cuutath abCOMIOTHO YIPYTUM, NPSMBIM U LeHTpalibHbIM. OTBeT: 3,4 M/c, 3,6 M/c.
3aganue 4. Bas B Buje criomHoro nuianHApa Mmaccoit m;=10 Kr Haca)keH Ha TOPU3OHTAIBHYIO OCh.
Ha uunusap HaMoTaH MHYp, K CBOOOJHOMY KOHILY KOTOPOTO MOJIBEIIeHa Tupst Maccoit my=2 kr. C
KaKMM YCKOPEHHeM OyJIeT OIyCKaThes TS, eCIH ee PEeIoCTaBHTh caMoii cebe? Otaer: 2,8 M/c’.
3ananme 5. OnpenenuTs NepUo, YacTOTy ¥ HadalbHYIO a3y KojeOaHHi TOUKH, IBUKYILEHCS 1Mo
ypaBHEHHUIO: ¥ =4-sinalt +7) rae o=2,5m c'], 1=0,4 ¢,A=0,02 m. KakoBa ckopoCcTh TOYKH B MOMEHT
Bpemenu 0,8 ¢. Oteet: T=0,8c; v=1,25 c']; V=0,157 m/c.

3ananme 6. Haiinure 1u1s ra3oo0pa3Horo a3ora TeMnepaTypy, Ipy KOTOPOH CKOPOCTSAM MOJIEKYI V| =
300 m/c u v, = 600 M/C COOTBETCTBYIOT OJIMHAKOBBIC 3HAUCHUS (DYHKIIMH pacripeaesieHnss MakcBesia
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_m(y =V?)
f(V). Otger: 4kIn(v, /77)
3ananue 7. neanbHblil 1ByXaTOMHBIN a3 00beMOM 5 J1 ¥ JIaBJICHUEM 10° ITa M30XOPUYECKH HArpesu,
B pe3yJIbTaTe YEro CPeIHss KUHETUUYECKasi SHEprus ero MoJiekyin yBenuuunach ot 0,0796 3B no 0,0923
5B. Ha ckonbko pu TOM U3MEHHUTHCS AaBlieHue ra3a? B nanpHeiieM ra3 u3oTepMHUuecKu
pacHIMpuIIv 10 HaYaabHOTO JaBieHus. Onpenenure 00beM ra3a B KoHiie mpoiecca. OTBET: yBETUYUTCS
Ha 0,16 MlIlIa; 5,8 .
3aganue 8. Onpenenure K03OPHUIMESHT TETUIOMPOBOTHOCTH A a30Ta, €CIIU K0P PHUIHCHT
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 HaxXoIATCS B 3aKpBITOM cocyne oobemoM 2 1 nipu temmieparype 10°C. Iocne
HarpeBaHus JaBJIEHUE B COCY/IE CTAJIO PaBHO 10*mm.pr.cT. Kakoe KOIM4eCTBO Termia GbUI0 COOGIICHO
rasy npu Harpesauuu? Otser: 4,1-10° JIx.
3apanue 10. Cmemanu Bogy maccoit m;=>5kr npu remneparype T;=280 K ¢ Bogoii maccoit m,=8kr npu
temneparype T, =350 K. Haiitu: 1) temnepatypy 6 cmecu; 2) uamMenenue AS 3HTpoIuu,
npoucxojsuiee nmpu cmemmBanuu. Oteet: 323 K; 0,3 x/Ix/K.
3aganue 11. Toueunsie 3apsnasl ;=10 HKI 1 q,=-20 HKi1 HaxoasTCs B Bo3nyxe Ha pacctostHuu 10 cm
Ipyr ot apyra. OnpenenuTs HanpsHKEHHOCTD MOJIS B TOUKE A, yAaJIeHHOW Ha pacCTOSIHUE 6 CM OT
MEePBOTO U Ha 8 cM OT BTOporo. Kak u3MEHUTCS OTeHIMAIbHASI SHEPTUST B3aUMOICHCTBHS 3apsi/IOB,
€CJIM TIEPEMECTUTH BTOPOM 3aps/ B 3Ty Touky? Kakyro Jj1st 3TOro Hy>KHO cOBepuIuTh paboty? OTBeT:
37,6 kB/m; 12 MxJIx.
3apanue 12. Tpu miIockux BO3AYIIHbIX KOHAEHcaTopa ¢ eMKocTsMU C=1,5MKkD, C,=7 Mx®d, C3=2
MK®D COeMHEHBI TTOCIE0BATEIFHO U TPUCOSIUHEHBI K UCTOYHUKY TOKa. [Ipu 3TOM 3apsi BTOporo
KOHJIeHCcaTopa paBeH 14- 10 K. a) Haiitu snepruro 31oii 6atapeu. 6) He oTkimtouas HICTOYHHUKA TOKa
oT 0aTapen KOHIAEHCATOPOB, Pa3ABUTAIOT TJIACTHUHBI TPETHETO KOHIEHCATOPA, YBEIHMUUBAs PACCTOSHHE
MEXJy HUMHU B 2 pa3za. HaliTu u3menenue emxoctu u 3apsia 6atapeun. Otset: 490 mIx, 0,21 mx®, 0,4
MK
3apanme 13. JIga anemenra (€, = 1,2 B, r; = 0,1 Om, €, =0,9 B, r; = 0,3 Om) coeuHeHbI
OJTHOMMEHHBIMHU TToNTFocaMu. CorpotuBiieHne R coennauTensHBIX MpoBoa0B 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.

=330K.
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3ananme 14. Kpyrosoii BuTok paguycom R=15,0 cM pacnonoxeH OTHOCHUTEIbHO OECKOHEYHO
JUTMHHOTO TIPOBOJIAa TaK, YTO €r0 IJIOCKOCTh MapajuiesibHa nmpoBoay. [lepnenaukysp,
BOCCTaHOBJICHHBIN HA MPOBOJI U3 LIEHTPA BUTKA, SIBJISICTCSI HOPMAJIbIO K MJIOCKOCTH BUTKa. Cuia Toka B
npoBoae [;=5A, cwia Toka B BuTKe Toku [,=1A. PaccrossHue ot nmeHTpa BuTkKa 0 npopoja d=20 cm.
Ornpenenure MarHUTHYIO MHIYKIUIO B IIeHTpe BUTKA. OTBeT: Bo=0,5MK T

3aganue 15. [IpoBoasmuii IUIOCKUN KOHTYp, UMetoLuit popMy oKpyx)HocTu paauyca r = 0,05 m
MOMEINIEH B OJIHOPOJIHOE MAarHUTHOE I0JI€ TaK, YTO JIMHUM MarHUTHOM WHIYKIIUU TI0JIS HAIPaBJICHbI
MEePIEeHIUKYISIPHO MI0CKOCTH KOHTYpa. ComporuBieHue koutypa R =5 Om. MaruutHas uHAYKIHS
MeHsieTcs o 3akony B = kt, rme k = 0,2 Tn/c. Onpenenure: a) 3.1.c. MHAYKIIUN, BOSHUKAIOIIYIO B ’TOM
KOHTYpe; 0) Crily HHAYKIIMOHHOTO TOKA; B) 3apsijl, KOTOPBIN MPOTEUYET 10 KOHTYPY 3a IEPBbIE 5 CEKYHT
n3meHenus noist. Oteer: 1,6 MB; 0,3 MA; 1,6 MK

3aganue 16. Karymka Hamotrana MeqHbIM poBo1oM ArnameTpom d=0,2 mum ¢ oOuieit anunoit /=314 M u
nMeeT UHAYKTUBHOCTh L=0,5 'n. Onpenenuts conpoTUBIEHNUE KaTyIIKU: 1) B LIENIU IOCTOSIHHOTO
TOKa; 2) B IIENHU IEpeMEHHOro Toka ¢ yactotor v=>50 I'. OtBet: R=160 Om; R=224 Om.

YK-1.3

Pa3pabaTbIBaeT u conepkareabHO
apryMeHTHUpYeT CTPaTEruio
peleHust TpoOJIeMHON CUTyaluu
HAa  OCHOBE CHUCTEMHOI0 U
MEXIUCLHUIUITMHAPHOTO
MOJXOJI0B;  CTPOUT  CIIEHApUU
peanu3anuu CTpaTeruy,
onpenensis BO3MOXKHBIE PUCKH U
npejuiaras IyTH UX yCTpaHEHUs

Ilpumepnulii nepeuens 60npocoe u 3a0anuil o 1a00PaAmMoOPHLIM pabomam
Ne 1 «[IpumeHeHMEe 3aKOHOB COXpaHEHMS JIJIsl ONIPEIETIEHHUs] CKOPOCTH TOJIeTa Iy
1. IlpuBenute npuMepsI CUJl, TAIOIUX pa3HbIE BUJIbI TOTEHIIMAIBHON dHEprun. Kakue u3 HuX
MIPUCYTCTBYIOT B JaHHOU paboTe? M300pa3ute cxemy 3KCIEPUMEHTaIbHONW YCTAHOBKU U
YKa)XXMTE Ha HEM CUJIBL, AEUCTBYIOLINE HA BCE TEJIA, BXOJAIINE B CUCTEMY, B KaXKAbIi MOMEHT
BpPEMEHH.
2. Kakue BenTM4MHbBI UIMEIU KHHETUYECKAs U NOTEHUMAIbHASI SQHEPTUS CUCTEMBI «I1yJIsI+MasTHUK
B pa3jMuHble MOMEHTHI onbITa? [IpeacTaBpTe cxeMy U3MEHEHUS! KUHETHYECKON U
MOTEHIIUAJIbHONW YHEPTUU CUCTEMBI.
3. Jlns KakuX MOMEHTOB BPEMEHH B IaHHOM HKCIIEPUMEHTE MOKHO MPUMEHSTh 3aKOH COXPaHEHUS
MEXaHUYECKON SHEPIHH, a JUIsl KAKUX HEJb3s U IouemMy?
4. Jlns KakuX MOMEHTOB BPEMEHU B JAHHOM SKCIIEPUMEHTE MOYKHO IPUMEHSATh 3aKOH COXPaHEHUS
HMITYJIbCA, a JUIsS KAKUX HEJb34 U IIouemMy?
5. Hcnonb3ys 3aKOHBI COXpaHEHUs OTydyuTe GopMyITy JUIsl pacueTa CKOpPOCTH MOJIeTa MyJu B
JaHHOU padoTe.
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6.

Kak npou3zBoautcst 00paboTka SKCIIepUMEHTAIbHBIX JaHHBIX B TaHHOH paboTte. Kak
OIIpeIeIAETCs IOBEPUTEIbHBIN HMHTEPBAI CKOPOCTH U CPE/IHAS KBapaTHUECKasl IOIPEIIHOCTh
OTKJIOHEHUS MasiTHUKA?

No 24 «Pacmmpenue npesesna u3MepeHus amrepMeTpa MoCTOSHHOTO TOKa

1.

2.

6.

7.

KakoB nmpuHIUI 1EHCTBUS IIEKTPOU3MEPUTEIHHBIX IPUOOPOB MATHAUTOAICKTPUICCKOTO U
ANEKTPOMArHUTHOTO TUIIA, IPUMEHSIEMBI B TaHHOU paboTe?

Uto Ha3BIBAIOT TOKOM OJTHOTO OTKJIOHEHHS U HAMPSHKEHUEM MOJTHOTO OTKIIOHECHHS
ANEKTPOU3MEPUTETHLHOTO ITprdopa?

Kakum 00pa3oM BKITIOYAIOT aMIIEPMETP U BOJBTMETP B ANEKTPHUECKYIO LEMb ISl U3MEPECHHUS
ToKa 1 HamnpsbkeHus? [IpoeMoHCTpUpYiiTe HABBIKU BKIIIOUEHUS ATUX PUOOPOB B
AIIEKTPHUYECKYIO LETb.

Uro Takoe uryHT? J{s yero u kak oH ucnoib3yerca? [IporeMoHCTpupyiiTe UCIONb30BaHKE
IITyHTA.

Uro Takoe 1o6aBouHOE conpoTuBieHue? [Ijist yero u kak OHO UCTIOJIb3yeTcs?
[IponemMoHCTpUpPYHTE UCIIONB30BaHNUE TOOABOYHOTO COTIPOTUBIICHHUS.

[IpoaemoHcTpHpyiiTE BO3MOXKHOCTH TpUMeHeHus cpesl Microsoft Excel (wnu apyroit cpemb)
U1t 00pabOTKH SKCIIEPUMEHTAIbHBIX IaHHBIX.

Kak B manHoi1 paboTe MUHUMH3UPYETCS MOTPEITHOCTh IKCIIEPUMEHTATBHBIX TAHHBIX ?

Ne 28 «Onpenenenre MHAYKTUBHOCTH KaTyIIKA U MArHUTHOW MPOHUIIAEMOCTH (PeppOMarHUTHOTO

TEena»
1.

2.

4.

Kaxue npubopsl MpUMEHSITUCH B TaHHOM paboTe AJs ONpeAenus HapaMeTpoB MOCTOSHHOTO U
MIEPEMEHHOT0 TOKa?

[Tonyuure dhopMyiy ams pacyera MOJHOTO COMPOTUBICHUS IIETIH TEPEMEHHOTO TOKa,
WCTIONB3YEMOU B TaHHOU paboTe (WK MpeCTaBICHHOMN MperoaBaTeIeM).

Kak omnpenensiiack MHIYKTUBHOCTh KaTyIIKU B JaHHOU paboTe? Kakum emre crroco6omM MOXKHO
OTIPECITUTh WHIYKTUBHOCTD?

[IpoaemMoHCTpHpYiiTE BO3MOXHOCTh TpUMeHeHus cpeasl Microsoft Excel (wmu apyroit cpembr)
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.

(O8]

4.

5.

Ha3zoBute nporiecchl, IpOUCXOAIINE C Ta30M, B X0JI€ KCIIEPUMEHTa U U300pa3HuTe X
rpaduvecKy.

3anumuTe ypaBHEHUS IS BBIBOJA POPMYIIBI TOKA3aTeNs ainadaThl.

[IponemMoHCcTpUpPYHTE BO3MOXKHOCTB ITpUMeHeHUs cpebl Microsoft Excel (nmu apyroi cpenbl)
TUTSE 00paOOTKH IKCIIEPUMEHTAIBHBIX JTAHHBIX.

Kak B n1anHO# pab0oTe MUHUMU3HPYETCS MTOTPEUTHOCTh SKCIIEPUMEHTAIBHBIX JJAHHBIX ?

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 onpeaesieH s JUIMHBI CBETOBOM BOJIHBI IPH JU(PPAKLINUU HA
TU(GPaKIUOHHON pelIeTKe.

KakoBo npakTuueckoe npuMeHeHne Au(pakMOHHbIX PELIETOK?

Kak B 1anHO# paboTe MUHUMHU3HUPYETCS MOTPEITHOCTD SKCIIEPUMEHTAIBHBIX JAHHBIX ?

Ne 42 ((OHpe,I[eJ'IeHI/Ie T'JIaBHBIX KBAHTOBBIX YHCCJI BOS6y>K,I[eHHbIX COCTOSIHMM aToMa BOJOpOaAa»

1.
2.

[TosicHuTe ycTpoiCTBO M MPUHIUI pabOThI CIIEKTPOCKOIIA, UCIIOIB3YEMOI0 B JaHHOW padoTe
[Tonyuute dhopMyny Ijsl ONPEACTUHUS TTIABHBIX KBAHTOBBIX UYMCEN BO30YKICHHBIX
COCTOSIHMI aToMa BOJIOpPO/ia ¥ IPYTUX BOJOPOIONOJOOHBIX aTOMOB

Urto Ha3bIBaeTcs rpaJyupoBOYHBIM IpadukoM?

[IponemMoHCcTpHpYiiTE BOBMOXKHOCTH IpUMeHeHus1 cpeibl Microsoft Excel (unu apyroit
cpenbl) 71t 00pabOTKU IKCIIEPUMEHTATBHBIX TAHHBIX




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

[TpomexyTouHas arTecTanus Mo AucHUIuinHe «Pu3nkay BKIIIOYACT TEOPETUIECKHUE BOTIPOCHI,
MO3BOJISIOIINE OIICHUTh YPOBCHD YCBOCHHSI O0YJAIOIIMMHUCS 3HAHHMA, U TIPAKTUUECKUE 3aaHMS,
BBISIBIISIFONIHE CTETIEHb C(DOPMUPOBAHHOCTH YMEHUH U BIIaJICHUIA, IIPOBOAUTCS B (hOpME IK3aMEHa
(1 cemectp) u B hopme 3aueta (2 cemectp).

DK3aMeH 10 JaHHOW JUCIUILUIMHE POBOIUTCS B YCTHOM (hOopMe 10 3K3aMEHAIMOHHBIM OUJIeTaM,
KKIBIH U3 KOTOPBIX BKIIIOYAET 2 TEOPETUICCKUX BOIIPOCA M OJHO IPAKTHUECKOE 3a/I1aHNe

(3amauay).

Ilokazamenu u Kpumepuu oUeHUBAHUA IK3AMEHA:

— Ha OLEHKY «OTJMYHO» (5 0aioB) — 00y4aroUuiicss 1eMOHCTPUPYET BbICOKUN YPOBEHD
c(hOpMUPOBAHHOCTH KOMIIETEHIIUH, BCECTOPOHHEE, CUCTEMATHUECKOE U ITyOOKOe 3HaHHE
y4eOHOTO MaTepuaa, CBOOOIHO BBIOTHSIET MPAKTUIECKHUE 3aaHUs, CBOOOIHO ONEpUPYET
3HAHUSAMHU, YMEHUSMHU, TPUMEHSET UX B CUTYalIUSIX MOBBIIICHHON CII0)KHOCTH.

— Ha OILICHKY «X0po1o» (4 6amia) — o0yJaromuiicss AEMOHCTPUPYET CPEAHUN YPOBEHB
c(hOpMHUPOBAHHOCTH KOMIIETEHIMI: OCHOBHBIC 3HAHUS, YMEHHUSI OCBOCHBI, HO JIOMYCKAIOTCS
HE3HAYNTENIbHBIC OIMOKH, HETOYHOCTH, 3aTPYJHCHUS TIPU aHATUTUYECKHUX ONEePAIHsIX, 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 OT/ACIBHBIX 3HAHUH, YMEHUH, HABBIKOB, 00YJaIOIIHICS
WCTIBITHIBACT 3HAUNTENbHBIE 3aTPYAHECHUS MIPH ONEPUPOBAHUM 3HAHUSIMU U YMEHUSMU TIPU UX
NepeHOCe Ha HOBBIE CUTYAITHH.

— Ha OLIEHKY «HeyA0BJIETBOPUTEIbHO» (2 Oayia) — 00yJaromuiicst 1eMOHCTPUPYET 3HAHUS HE
6osee 20% TeopeTHuecKoro MaTepuana, I0MyCcKaeT CylleCTBeHHbIC OIMOKH, HE MOXKET IMOKa3aTh
MHTEIJIEKTYalbHbIe HABBIKM PEIIEHUS MPOCTHIX 3a/1ad.

— Ha OLICHKY «HeY/A0BJIeTBOPUTEIbHO» (1 6arn) — o0ydaromuiicss He MOXET MoKa3aTh 3HAHUS Ha
YPOBHE BOCIIPOU3BEICHHS U 00bSICHEHHS HH(OPMAIIMH, HE MOKET IT0Ka3aTh UHTEIJIEKTYyaJIbHbIE
HaBBIKH PEUICHUS MPOCTHIX 3a7ad.

3aueT oO0yyaronrecs Moy4aroT B pe3ysibTaTe BhIMOJIHEHHS BCEX BUAOB paldoT,
MIPEAYCMOTPEHHBIX BO 2 CEMECTpE U3YUEeHUS JaHHOW TUCUUILTMHBL. B cilyyae HEBBINOIHEHUS,
3a4yeT MPOBOAUTCS B (hopMe cobece1oBaHus 110 BOIIPOCAM COTJIACHO MEPEUHIO0 BOIIPOCOB K 3a4eTYy.

Ilokazamenu u Kpumepuu oyeHUBAHUA 3a4ema:

- Ha OIIEHKY «3aYTeHO» 00y4aroUNCs IEMOHCTPUPYET YPOBEHb, HE HUXKE TOPOTOBOTO,
c(OPMHUPOBAHHOCTH KOMITETEHIIMI: B X0/I€ KOHTPOJIBHBIX MEPOIIPHUSITAN MOTYT JIOITYCKAaThCs
OLIMOKH, MOXKET MPOSBIATHCS OTCYTCTBUE OTJENIBHBIX 3HAHUH, YMEHHH, HABBIKOB, 00y4YaroImuics
MOTYT HCITBITHIBAET 3HAYNTEILHBIC 3aTPyTHEHHS IPU OTIEPUPOBAHUH 3HAHUSIMH U YMEHHUSIMU TIPU
UX NIEPEHOCEe Ha HOBBIE CUTYaLIUH.

- Ha OIEHKY «HE 3a4TE€HO» 00YJaIOIINIiCS HE MOXKET TI0Ka3aTh 3HAHHS HA TIOPOTOBOM YPOBEHB
c(OpPMHPOBAHHOCTU KOMITETEHIIUH, T.€. 00yJaromuicsl He MOKa3bIBAeT 3HAHNE OCHOBHOTO
MaTtepuaia B 00bemMe, He0OX0MMOM JIsl TIPEICTOSIIEH MpodecCHOHaTBHOM NI TeIbHOCTH; HE
CHOCOOEH apryMEHTHPOBAHHO U MOCIEI0BATEIBHO U3JIaraTh, JOMyCKaeT Ipyoble OMMUOKY B
OTBETAaX; HE MOKET MOKA3aTh MHTEIUICKTYaIbHbIC HABBIKN PEIICHHUS IPOCTHIX 3a7ad. He
MOJATBEPXKIAET OCBOCHHE KOMIETEHIU, TPEyCMOTPEHHBIX MPOTPAMMON.






