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JIner aktyaauzanuu padoueil mporpaMmbl

Pabouas mporpamMma rnepecMoTpeHa, o0CykaeHa u o00peHa s peanusaruu B 2025 - 2026
y4eOHOM rojly Ha 3acefqaHuu kageapsl Duznku

[Iporokom or 20 . Ne

3aB. kadempoii H.M.ﬁonryunzm

Pabouast mporpamMma rnepecMoTpeHa, 00CykaeHa u 0100peHa s peanusaruu B 2026 - 2027
y4eOHOM rojly Ha 3acefqaHuu kageapsl Duznku

IIporokomor 20 1. Ne

3aB. kadempoii H.M.ﬁonrymHH

Pabouas mporpamma nepecMoTpena, oocyxieHa u ogoopena s peanusanuu B 2027 - 2028
y4eOHOM rojy Ha 3aceqanuu kadeapel Dusuku

IIporokomor 20 1. Ne

3aB. kadenpoii I[.M.ﬁonrymm{

Pabouas mporpamma nepecMoTpeHa, oocyxieHa u oqoopena s peanusanuu B 2028 - 2029
y4eOHOM rojy Ha 3aceqanuu kadeapel Dusuku

IIporokomor 20 1. Ne

3aB. kadeapoii I[.M.ﬁonrymm{

PaGouas mporpamma nepecmoTpeHa, odcyxaeHa u ogodpena st peanuszanuu B 2029 - 2030
yueOHOM rojly Ha 3acefaHuu kapeapel DPuznku

[Iporokom ot 20 . Ne

3aB. kadenpoii I[.M.ﬁonryHmH

PaGouas mporpamma nepecmoTpeHa, odcyxieHa u ogoopena s peanuzanuu B 2030 - 2031
yueOHOM rojly Ha 3acefaHuu Kapeapsl DPuznku

[Iporokom ot 20 . Ne

3aB. kadenpoii I[.M.ﬁonryHmH

Pabouas mporpamma mnepecMoTpeHa, o0cyxieHa u ooopena s peanusanuu B 2031 - 2032
y4eOHOM roj1y Ha 3acefqanuu Kadeapsl Du3nKu

IIporokom ot 20 . Ne
3aB. kadempoii M. Jonrymma




1 Ilesin ocBOCHMSI AMCUMILTUHBI (MOIYJISA)

[lenpto ocBoeHMst qucUMIUIMHBL «®Du3uka» sBigeTcss GOpMHUpPOBaHUE Yy OOydaromuxcs
aJICKBATHOM COBPEMEHHOMY YPOBHIO 3HAaHMM HAy4yHOM KapTUHbI MHpA, a TaKKe DPA3BUTHE
CIIOCOOHOCTH HPUMEHSTh OCHOBHBIE TIOJOXKEHHUS, 3aKOHbl M METOJbl KJIACCHUECKOW M
COBPEMEHHOW (DPM3MKH M COOTBETCTBYIOUIMH (DM3MKO-MAaTEMaTHYECKHH ammapaT Ui pelieHHS
TEOPETUYECKUX, TPUKJIAJHBIX U IPAKTUYECKUX 3a]1a4, BOSHUKAIOLIMX B X0J€ IPOpeCcCHOHATbHON
NEeATEIbHOCTH.

2 MecTo TUCHUIJIMHBI (MOYJIsI) B CTPYKTYpe 00pa3oBaTe/ibHOIi MPOrpaMmbl

Juctummaa @u3uka BXOIUT B 0053aTEIBHYIO YacTh Y4eOHOTO TUIaHa 00pa3oBaTeNbHOM
MIPOrPaMMBI.

Jns  u3ydeHus  JUCHMIUIMHBI ~ HEOOXOMUMBI  3HaHUS  (YMEHHs,  BIJIAJCHUSA),
c(hOpMUPOBAHHBIE B PE3yJIbTATE U3YyUCHUS JUCIUILTNH/ IPAKTUK:

O®usuka, Marematuka, Xumusa ©u  HMHpopmarmka B oObeMe  cpeaHei
0011e00pa30BaTEIHLHOM IIKOJIBI

3HaHus (YMEHUs, BJIaJIEHUs), OJTYYEHHbIE IPU U3yYEHUU JAaHHOM JUCLMILIMHBI OyIyT
HEOOXOIUMBI JIJIsl U3Y4YCHHUS JUCIUILTNH/TIPAKTHK:

Xumust

be3onacHocTh BelleHUs TOPHBIX pabOT

Teopetnueckas MexaHuKa

®u3KKa ropHbIX IOPOJT

be3onacHOCTb KU3HEIEATEIbHOCTH

[Tpuknannas MexaHuka

ConpoTuBieHne MaTepualioB

CrtpouresnbHasi FeOTEXHOIOTHS

3 Komnerenuun ody4arouierocs, popMupyemMbie B pe3yJbTaTe 0CBOCHUSI

AUCHUILIMHBI (MOAYJISA) ¥ IIJIAHUPYEMbIe Pe3yJabTAThl 00yUeHHu s

B pesynpraTe OCBOEHMS IUCHUIUIMHBI (Monyis) «Pu3nka» OO0y4aroUuiicss IOJIKEH
o0s1afaTh CIeAyIOIUMU KOMIETEHIUSAMMU:

KOI[ HHIUKATOpa I/IHI[I/IKaTop JOCTHIXCHHA KOMIICTCHIINN

VYK-1 CnocoGeH ocCymIecTBIsATh KPUTUYECKUI aHaW3 MNpOOJIEMHBIX CUTyalluii Ha OCHOBE
CHCTEMHOT'0 I10/IX0/Ia, BBIPA0AThIBATh CTPATErHIO AeHCTBUI

YK-1.1 AHanu3upyeT NpoOJEMHYI0 CHTYallMl0 KaK CHCTEMY, BBIABIAS €€
COCTABJISIIOLIME U CBSI3U MEXY HUMU
YK-1.2 Kputnyecku olieHMBaeT HaIS)KHOCTh HICTOUHUKOB MH(POPMALIUH, pabOTaeT C

NPOTHBOPEUYMBON WHGpOpPMAaNKEH W3 pa3HBIX HCTOYHUKOB, OMpPEIEIseT
npobensl B MHPOpPMALMK, HEOOXOAMMOM Ml peleHus HTpoOJIeMHOM
CUTYAIIMH, ¥ IPOSKTUPYET POILIECCHI 110 UX YCTPAHCHHIO

YK-1.3 Pa3zpabarbiBaeT U colepikaTelbHO apryMEHTUPYET CTpPATeTvi0 pelIeHUus
npoOJeMHOI CUTyallud Ha OCHOBE CHUCTEMHOIO U MEXIUCIMILITMHAPHOTO
MOJIXOJI0B; CTPOMUT CIEHApUU peaju3alid CTpaTeruu, OIpeaesss
BO3MO>KHBIE PUCKH U NIpeJIarasi IyTH UX YCTPaHEHUs




4. CTpyKTypa, 00bEM H coep:KkaHue TUCHUIIMHBI (MOAYJIs)
OO01ast Tpy10€MKOCTb AUCLHUIUINHBI COCTABISACT 9 3aUeTHBIX eIMHUIL 324 aKaJl. 4acoB, B TOM YHCJIE:
— KOHTaKTHas pabora — 14,8 akaj. 4acoB:

—ayauTtopHas — 14 akaj. 4acos;

— paeayautopHas — 0,8 akaj. 4acos;
— camocrosTenpHas padorta — 301,4 aka. yacos;
— B (hopMe nmpakTudeckoit moaroroBku — 0 akaj. gac;

— MOJTOTOBKA K 3a4éTy — 7,8 akaj. yac
®dopma aTTecTaluy - 324ET

AynuropHas g
KOHTaKTHas paboTa E 3 ®dopma TeKyILero
=
B aKaJ. Jacax 3] Bu KOHTPOJIS
Pazpen/ Tema 2 (B axaz. yacax) == A . p Kon
> 3 © | camocTosATEIBHOM YCIIEBAEMOCTH U
JHCHIHTLIAHBI & [ . KOMITETEHIIUH
g £ padoThI TIPOMEKYTOTIHOMN
nab. | mpakrt. | =& ATTeCTAlNH
Jlek. s < 11
3aH. 3aH. O &
1. Mexanuka
BBITIOJTHEHHE
MPAKTHIECKUX
pabort (pemeHue
3a/1a4,
MMUCEMEHHBIX MPOBEpPKa
11 Kunemarnka a6oT); HHHHEHH EH LHBIX VK-1.1
MOCTYNaTeIbHOTO u 0,5 0,4 5 P ? 4 . VK-1.2
KOHTPOJIbHAS 3a1aHHIA;
BpaLIaTENbHOTO JIBHXKCHUS VK-1.3
pabora; KOHCYJBTAITIH
CaMOCTOSITCIIBHOE
M3y4eHre yueOHOH
U Hay4yHOH
TUTEPaTypHI
1 MMOATOTOBKA K
CEMHHApPCKOMY,
nabopaToOpHOMY
3aHATHIO;
BBITTOJTHCHHE nmabopaTopHEIe
MIPaKTUYECKUX paboTsl;
aboT (pericHne CEMHHAPCKHE
1.2 JuHamuka P 3;§aq 3aH$ITrI)/IH' VK-1.1
MOCTYNaTEIbHOTO u 0,2 0,5 0,4 5 i i VK-1.2
MMHCHMEHHBIX TpoBepKa
BpPAIaTEIbHOTO JIBIKCHUS VK-1.3
pabor); WHIIUBU1YaJIbHBIX
KOHTPOJbHAS 3a/IaHMI;
paborta; KOHCYJIbTaLlH
CaMOCTOSITCIIBHOE
u3yueHue y4eOHOH
Y HAy9HOH
JIUTEPATYPhI




1.3 3akoHsbI
MEXaHUKe

COXpaHEeHus B

0,2

0,4

10

BBINIOJIHEHHE
MPAKTHIECKUX
pabor (pemeHue
3ajad,
MHUChMEHHBIX
pabor);
KOHTPOJIbHAS
pabora;
CaMOCTOSTENBHOE
u3yucHHe y4eOHOMH
U Hay4HOH
JIUTEPaTyphl

MIpOBEpKa
WHIUBUIYaIbHBIX
3aJIaHUH;
KOHCYJBTaIHH

YK-1.1
VK-1.2
VK-1.3

1.4 Mexannueckne
K0JIEOAHHS U BOJIHBI

0,2

04

10

BBITIOJTHEHHE
MPAKTHIECKUX
pabort (pemeHue
3ajad,
MHChMEHHBIX
pabor);
KOHTPOJIbHAs
pabora;
CaMOCTOSITENbHOE
M3y4eHne yueOHon
U Hay4HOH
JUTEPaTyphI

MIpOBEpKa
WHINBUIYaITbHBIX
3aJIaHUM;
KOHCYJTBTAIHHI

VK-1.1
VK-1.2
YK-1.3

15 PenstuBucrckas
MEXaHHKa

0,2

0,2

12

BBITTOJTHEHUE
MPAKTHIECKUX
pabor (pemeHue
3ajad,
MHChMEHHBIX
pabor);
KOHTPOJIbHAS
pabora;
CaMOCTOSITENBHOE
M3y4eHHe yueOHOH
U Hay4yHOH
JUTEPATyPhI

MIpOBEpKa
WHINBUIYaITbHBIX
3a/IaHU;
KOHCYJBTAIIH

VK-1.1
YK-1.2
VK-1.3

Wroro no pazneny

1,3

0,5

1,8

42

2. MonekynspHas  Quszuka

TCpMOJNHaAMUKa

u

2.1 Crartuctuueckas pu3mKa u
MOJICKYJISIPHO-KHHETHYECKAs
Teopus

0,2

0,2

25

BBITIOJTHEHHE
MPAKTHIECKUX
pabort (perieHue
3ajad,
MHCHMEHHBIX
pabor);
KOHTPOJIbHAS
pabora;
CaMOCTOSITENEHOE
u3yueHue yueOHOH
Y Hay4HOU
JIUTEPATYPhI

TpoBepKa
WHAUBUTYaJIbHBIX
3aJJaHUH;
KOHCYJIbTaLIUN

VK-1.1
VK-1.2
VK-1.3




2.2 TepMmouHaMuKa

0,2

1,5

0,2

25

MOATOTOBKA K
CEMHHAPCKOMY,
nabopaTopHOMY

3aHATHIO;
BBITIONTHEHUE
HPaKTHYECKHUX
pabort (pemieHue
3ajay,
MHACBMEHHBIX
pabor);
KOHTPOJbHAS
paborta;
CaMOCTOSTENBHOE
u3ydeHue yueOHon
Y HAYIHOH
JIMTEpaTyphI

nabopaTopHbIe
paboTsl;
CeMUHapCKue
3aHSITHS,
IpoBepKa
WHIUBHUIYaTbHBIX
3aJJaHUH;
KOHCYJIbTallu’

YK-1.1
YK-1.2
YK-1.3

Hroro no pazmeny

04

1,5

04

50

3. DIEKTPUYECTBO U MarHeTU3M

3.1 DJIeKTPOCTaTHYECKOE
mose

0,2

0,2

12

BBITIOJTHEHNE
HPaKTHYECKHUX
pabort (pemieHue
3ajad,
MIHCBMEHHBIX
pabor);
KOHTPOJIbHAS
pabora;
CaMOCTOSITENEHOE
u3ydeHue yueOHon
Y Hay4HOU
JIUTEpPaTyphl

MpOBEpKa
WHJIUBU1YaJIbHBIX
3aJJaHUMH;
KOHCYJIbTalluu

VK-1.1
VK-1.2
YK-1.3

3.2 3JIeKTPOCTaTHYECKOE
I0JIC B BELIECTBE

12

CaMOCTOSITENbHOE
u3ydeHue yueOHoun
Y Hay4HOU
JIUTEpPaTyphl

KOHCYJIbTallun

VK-1.1
VK-1.2
YK-1.3

3.3 ITocTostHHBIH
SIEKTPUIECKUI TOK

0,2

0,5

0,2

10

MOATOTOBKA K
CEeMHUHAPCKOMY,
1a00paTOpHOMY

3aHATHIO;
BBIIIOJIHCHUE
MPAKTHIECKUX
pabor (peueHue
3ajad,
MTUCBMEHHBIX
pabor);
KOHTPOJIbHAs
pabora;
CaMOCTOSITENBEHOE
u3yyeHue y4eOHOH
U Hay4yHOMH
JIUTEPATyPhI

1abopaToOpHbIE
paboTsr,
CeMUHApCKUe
3aHSATHS,
IpoBepKa
MHIVBHIYaTbHBIX
3aJJaHUH;
KOHCYJIbTalln’

VK-1.1
YK-1.2
VK-1.3

3.4 MaruurHoe T1I0l€ B
BaKyyMe U B BEIIECCTBE

0,2

0,2

10

CaMOCTOSITEIbHOE
u3yueHue y4eOHOH
Y HAYy9HOH
JIUTEPATYPhI

KOHCYJIbTallun

VK-1.1
VK-1.2
VK-1.3




BBIIIOJIHCHUEC

MPAKTHIECKUX
pabot (pemeHue
3ajad,
MHUChMEHHBIX npoBepKa
3.5 DNeKTpOMAarHuTHas pabor); WH/IMBUAYAILHBIX YK-11
0,2 0,2 12 ’ . VK-1.2
WHTYKIHST KOHTPOJIbHAS 3a/1aHu; VK-13
pabora; KOHCYJIbTAIlu!
CaMOCTOSTENbHOE
u3yucHHe y4eOHOMH
U Hay4HOH
JIUTEPaTyphl
3.6 DJexTpuyuecKre CAMOCTOATEIBHOC VK-1.1
KoJleOaHUsT W  IepPEeMEHHBIN 0,2 0,2 g0 |MyHemHe y%? to koHCcynpramuun  |YK-1.2
ToK Y HAy4IHOH VK-13
JUTEPaTyphI
HWroro no pazneny 1 0,5 1 76
4. BonHOBasl 1 KBaHTOBAsI ONTHKA
CaMOCTOSTENBHOE
4.1 DNeKTPOMarHUTHBIC U3ydeHHEe y4eOHOM COMHIHAPCKHE VK11
0,2 17,4 N 3AHATHUS, VK-1.2
BOJIHBI U HAY4HOMN
koHcyibramun | YK-1.3
JUTEPATyphI
BBITIOJTHCHHUE
MPAKTHIECKUX
pabort (pemeHue
3ajad,
MHChMEHHBIX npoBepKa VE-L1
4.2 WuTepdepennus 0.1 0.2 20 pabor); WHIMBUAYATBHBIX (. 17
CBETOBBIX BOJTH KOHTPOJIbHASI 3aj1aHui; VK-13
paborta; KOHCYJIbTallu’
CaMOCTOSITENBHOE
M3y4eHHe yueOHOH
U Hay4yHOH
JUTEPATyPhI
MOATOTOBKA K
CEMHHAPCKOMY,
nabopaToOpHOMY
3aHSTHIO;
BBITTOJTHEHUE nabopaTopHbIe
MPAKTHIECKUX paboThr;
pabort (peueHue CEMHHApPCKHE VK-1.1
4.3 JInbpakums CBETOBBIX 0.1 1 0.1 20 3ajad, 3aHSATHS, VK12
BOJIH MTHUCHMEHHBIX npoBepKa VK-13
pabor); WHIUBUIYaTbHBIX
KOHTPOJIbHASL 3aJJaHUH;
paborta; KOHCYJIbTalln’
CaMOCTOSITEIBHOE
u3ydeHue y4eOHOH
U Hay4yHOMH
JIUTEPATyPhI
caMoCTOsTEIbHOC poBepKa VK-1.1
4.4 KpaHTOBasi oNTHKA 0,1 1 g0 |MRyHemHe y%? HOM | MHAMBHAYATBHBIX vy g o
W HAy4YHOU 3a/1aHuK; VK-13
JIUTEPATYPHI KOHCYJIbTAITHH
HWroro no pazneny 0,5 1 1,3 77,4

5. KBaHToBasi, aToMHasi U siaepHas

(dhuznka




KOHTPOJIbHasA

pabora; MpOBepKa VK-1.1
5.1 KBanroBast MexaHuKa 0,2 0,5 20 CaMOCTOﬂTeHLHO% HHHHBHHW{LHHX VK-1.2
U3yUYCHHE yqe?mn 3aJJaHuM; VK-1.3
Y HAy4IHOH KOHCYJIbTaIln’
JIUTEPaTyphl
BBITIOJTHEHHE
MPAKTHIECKUX
pabot (pemeHue
3ajad,
MHUChMEHHBIX npoBepKa
pabor); HH/:[ml:Hnyganmx YK-11
5.2 dusuka aroma 0,2 0,5 0,5 10 i N VK-1.2
KOHTPOJIbHAs 3a/1aHu; VK-1.3
pabora; KOHCYJIbTAIlu!
CaMOCTOSITENEHOE
u3ydeHue yueOHon
Y Hay4HOU
JIUTEPATyphl
MOJTOTOBKA K
CEeMUHapCKOMY,
1a00paTOpHOMY
3aHATHIO;
BBITTOJTHEHUE nabopaTopHbIe
MPAaKTUIECKUX paboTsI,
pabort (pemeHue CCMI/IHapCK'I/Ie VK11
5.3 Anepuas pusnka 0,2 0,5 10 sajad, SAHATHAL, VK-1.2
MHChMEHHBIX npoBepKa VK-13
pabor); MHIUBHIYaJIbHBIX
KOHTPOJIbHAS 3a/1aHui;
paborta; KOHCYJIbTalln|
CaMOCTOSITEBHOE
M3y4eHHe yueOHOH
U Hay4yHOH
JUTEPATyPhI
54 Ousuka 3IE€MEHTAPHBIX CAMOCTOATEIBHOC 1poBepia VK-1.1
YacTHL, U  COBpPEMEHHAas 0,2 16 |MyHenme yqefi HOH | MHAMBHAYATBHBIX 1y/pe g o
Y HAy4IHOU 3a/1aHul;
¢usnyeckast KapTUHA MHUpPa YK-1.3
JINTCPaTyphl KOHCYJIbTAalluU
Hroro no pazaeny 0,8 05 1,5 56
Hroro 3a cemectp 4 4 6 301,4 3a4ET
Uroro no aucnumninuae 4 4 6 301,4 3a4eT




5 O0pa3oBaTe/bHbIE TEXHOJIOTHH

[Ipu peanm3anuu pa3IMYHBIX BHAOB yueOHOW paboTel Hamboiee >(PPeKTUBHBIC
pe3yabTaThl OCBOCHHUS JTUCHUIUIMHBI «Du3HMKa» Jal0T TPAJAULMOHHBIE 00pa3oBaTENbHbIC
TEXHOJIOTHH, MHTEPAKTUBHbBIC TEXHOJIOTHH, UH(GOPMaIMOHHO-KOMMYHUKAIILOHHbBIE
00pa3oBaTeNbHbIC TEXHOJIOTHH.

1. TpagumuonHsie oOpa3oBaTeNbHBIE TEXHOJOIMH OPUEHTHUPYIOTCS Ha OpraHU3alUIo
00pa3oBaTEeNBHOIO  MpOIecca, MPEANONIATAIONIYI0 MPSIMYI0  TPAaHCIALMIO 3HAHUM  OT
npenojaBaTesis K CTyleHTY (IPEeuMYILeCTBEHHO HAa OCHOBE OOBSICHUTEIbHO-UIUTFOCTPATUBHBIX
METOAOB 00y4eHus1). YueOHas e TeNbHOCTh CTYJJeHTa HOCHT B TaKUX YCJIOBHUSX, KaK MPaBHIIO,
PENpPOAYKTHUBHBIN XapakTep.

@®opMbl y4EOHBIX 3aHATUH € UCTIOIB30BAHUEM TPAIUIIMOHHBIX TEXHOJIOTHIL:

WudopmanvonHass  JeKUMs—  MOCIENIOBAaTENIbHOE  HM3JIOXKEHHE  Marepuaia B
JIUCUUIUIMHAPHOM JIOTHKE, OCYIIECTBISIEMOE IPEHMYILECTBEHHO BEpOAIbHBIMU CpPEICTBAMU
(MOHOJIOT IperoaBaTes).

Cemunap — Oeceia mperno/1aBaresis U CTyJIEHTOB, 00CYKICHHE 3apaHee MOArOTOBICHHBIX
COOOIIIEHUH TIO0 KaXIOMY BOINPOCY IUIaHA 3aHATUS C E€OUHBIM JJIS BCEX IepeYHeM
pEKOMEH1yeMO 0053aTeIbHON U AOMOJIHUTEIBHOM JTUTEPATYPHI.

[TpakTHdeckoe 3aHsTHE, MOCBSIIEHHOE OCBOSCHUIO KOHKPETHBIX YMEHUN M HABBIKOB I10
MIPEIOKEHHOMY aITOPUTMY.

JlaboparopHas paboTa — opranuzanus yueOHo! paboThl C peallbHBIMU MaTEPUATLHBIMUA U
WH(POPMAIMOHHBIMA OOBEKTaMH, SKCIEpUMEHTaNbHAs padoTa C aHaJOrOBBIMH MOJIEISMU
pe-aIbHBIX 0OBEKTOB.

3. VHTepakTHBHBIE TEXHOJOTHH — OpPTaHU3aIHsi 00pa3oBaTEIBHOTO TpoIecca, KOTopas
MpeJioiaraeT akTMBHOE U HETMHEIHOE B3aUMO/ICHCTBUE BCEX YYACTHUKOB, JOCTH)KEHHUE HA ITON
OCHOBE JIMYHOCTHO 3HAUMMOIO JUIsi HUX oOpa3oBaTenpHOro pesyinprata. Hapsny co
CMELUANN3UPOBAHHBIMU  TEXHOJOTHSIMM  TaKOro  poja  HPUHIUN  MHTEPAKTUBHOCTH
MPOCJIEKNUBAETCS B OOJBIIMHCTBE  COBPEMEHHBIX  O0Opa3oBaTeNbHBIX  TEXHOJIOTUH.
HHTepakTUBHOCTD MOAPa3yMeBaET CYObEKT-CyObEKTHbBIE OTHOIIEHUS B X0J1€ 00pa30BaTEIbHOTO
nporiecca u, Kak ciefcTBre, (opMUpPOBaHKE caMOpa3BUBaroILeiics HH(POPMAIIMOHHO-PECYPCHOM
Cpebl.

@opMbl y4eOHBIX 3aHATHH C HCIIOJIB30BAaHUEM CIELUAIN3UPOBAHHBIX MHTEPAKTUBHBIX
TEXHOJIOTHI:

Jlexuust «oOpaTHOM CBA3M» — JEKIUSA-TIPOBOKAIMA (M3JI0KEHUE MaTepuala ¢ 3apaHee
3aIUIAaHUPOBAHHBIMU OLTMOKAMH ), JIEKITUS-Oece1a, JIEKIUsI-TUCKYCCHSI.

CemuHap-nuckyccusi — KOJUIEKTUBHOE OOCYXKIEHHME Kakoro-iubo CIIOPHOro BOIIpoca,
mpoOsieMbl, BBISIBJICHHME MHEHUH B rpynne (MEXrpynmoBOW AMAalor, JUCKYCCHS Kak
CIIOp-/IUAJIor).

4.  HndopManmoHHO-KOMMYHUKALIMOHHBIE  OOpa3oBareibHbIE  TEXHOJOTUU  —
opraHu3zanys o0pazoBaTeIbLHOIO MPOIecca, OCHOBAHHAS HA IPUMEHEHUHU CHEeIMaTU3UPOBAHHBIX
MIPOrPaMMHBIX CpeJl ¥ TEXHUUECKUX CPEICTB pabOThI ¢ HH(pOpMaLueH.

@opMbl y4eOHBIX 3aHATHH C HCIOJIB30BAHWEM HH(POPMALNOHHO-KOMMYHUKAIIMOHHBIX
TEXHOJIOTHI:

Jlexuus-Buzyanuszanyss — H3JI0KEHUE COJEP)KaHUS COMNPOBOXKIACTCS IpPE3EHTaluel
(neMoHCTpanueil yueOHbIX MaTepHalioB, MIPEICTABICHHBIX B PAa3JINYHBIX 3HAKOBBIX CHUCTEMaXx, B
T.4. WUTIOCTPATUBHBIX, TPaUIeCcKUX, ayJHo- U BUAEOMATEpPHAJIOB).

[IpakTueckoe 3aHsATHE B (opMe TMpe3eHTaluu — MPEeACTaBICHHE pPe3yJIbTaTOB
IIPOEKTHON MJIM HMCCIEN0BATENBCKOW JEATENBHOCTH C MCMOJIb30BAaHUEM CIELUAIN3UPOBAHHBIX
MIPOrPaMMHBIX CpE.



6 YueOHO-MeTOAUUYECKOE 00ecTeueHe CAMOCTOATEIbLHO padoThl 00y4armMXcst
[IpencraBneno B mpuioxxeHn# 1.

7 OueHoYHbIE CPEICTBA /1JIsl IPOBeIeHUsI POMEKYTOUHOI aTTecTaluu
[TpencraBieHbI B IPUIOKEHUH 2.

8 YueOHo-MeTOoqMYecKOe U HH(POPMALIMOHHOE 00ecTieYeHre THCITUILTUHBI (MOTYJIs1)

a) OcHoBHas JUTEpaTypa:

1. lemumuenko, B.M. ®usuka [Dnekrponusiii pecypc] : yueonuk / B.M. Jemuauenko, 1.B.
JemugaueHko. — 6-e u3a., nepepad. u gorn. — M.: UH®PA-M, 2016. — 581 c. — Pexxum pocryna:
http://new.znanium.com/bookread?2.php?book=469821 — ISBN:978-5-16-010079-1.

2. Kysunenos, C.1. ®u3uka: Mexanuka. MexaHn4deckue KoJIieOaHusi U BOJHBI. MoJIeKysipHast
¢busuka. Tepmogunamuka [DaekTponHnsiii pecype] : Yuebnoe mocodue / C.HU. Kysuenos. - 4-e usj.,
ucnp. u gon. - M.: By3osckuii yueOnuk: HUL[ MH®PA-M, 2014. - 248 c. — Pexxum nocryma:
http://new.znanium.com/bookread2.php?book=412940 — ISBN 978-5-16-101026-6

3. Kysnenos, C.1. ®usuka: OCHOBBI 3JEKTPOJUHAMUKHA. DJICKTPOMArHUTHBIC KOJICOAHUS U
BOJIHBI [DJIeKTpoHHBIH pecype] : Yueonoe mocobue / C.U. Ky3nenos. - 4-€ u3., UCHp. U JOIM. - M.:
BysoBckuit  yueOnumk: HUL[ MWH®DPA-M, 2015. - 231 <c¢. — Pexum pocryma:
http://new.znanium.com/bookread2.php?book=424601 — ISBN 978-5-16-101657-2

4. Kysznenos, C.11. ®usuka. BonHoBast ontuka. KBaHtoBas npupoja u3iiydyeHus. DJIE€MEHTHI
aTOMHOM U siiepHOM (u3uku [DaekTpoHHbIi pecype] : Yueb. noc. / C.U. Kysuenos, A.M. Jluzep - 3-€
u3a., nepepad. u mom. - M.: Bysos. yue6.: HUL[ UHOPA-M, 2015 - 212 c. — Pexum mocryna:
http://new.znanium.com/bookread2.php?book=438135 — ISBN 978-5-16-100426-5

0) JlomotHuTEIBHAS IUTEPaTypa:

1. Uponos, U.E. 3anaun no obmieii pusuke [Teker] : yued. nocodue / U.E. Uponos. — 12-¢ u3s.,
crep. — CII0.: Jlanp, 2007. — 416 c.: wi1. — (YueOHuku ans By3oB. CrnienuanbsHas aureparypa). — ISBN
978-5-8114-0319-6.

2. Yepros, A.T". Bagaunuk o ¢usuke [Tekcr] : yueb. mocobue / A.I'. Uepros, A.A. BopoObes. —
8-e m311., mepepad. u o — M. : duzmatiut, 2008. — 640 c.: win. — ISBN 9875-94052-145-2.

3. ®u3mKa TBEpOro Tejia, aToMa U aTOMHOTO sApa [DIeKTpoHHbIN pecypc] : yueOHoe mocoOue
[ans By3oB] / C.A. byrakoB [u np.] ; MarHuroropckuii roc. Texuuveckuit yu-T um. I'. U. Hocosa. -
Maruutoropck : MITY wum. I'. W. Hocoma, 2019. - 3arn. c¢ turyn. skpana. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=3818.pdf&show=dcatalogues/1/1530254/3
818.pdf&view=true

B) MeToauveckne yKasaHus:

1. Mexanuka. MonekynspHas ¢u3nka M TepMOAMHAMHKA [DIEKTPOHHBIM pecypc]
naboparopublii npaktukyMm / E.H. Acramos, 3.H. borneBa, JI.C. [lomkenkoBa u ap. ; MI'TVY. -
Marauroropck: MI'TY, 2016. - 3arm. c TUTYJL. JKpaHa. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=2420.pdf&show=dcatalogues/1/1130121/2
420.pdf&view=true

2. Beuepkun, M.B. DnekTpocratrka 1 MOCTOSHHBIA TOK [ DJIEKTPOHHBIN pecypc] : mpakTHKyM /
M.B. Beuepkun, O.B. Kpusko, E.B. MakapueBa ; MI'TY, Un-T sHepretuku u aBTomMatuku, Kad.
¢usuku. - Marautoropck . MITY, 2012, - 3arn. ¢ tutyn. okpaHa. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=1544.pdf&show=dcatalogues/1/1124701/1
544 pdf&view=true

3. CaBuenko, F0.U. IlepemeHHbII TOK [DIeKTPOHHBIN pecypc] : 1abopaTopHbIi MPAKTUKYM /



http://new.znanium.com/bookread2.php?book=469821
http://new.znanium.com/bookread2.php?book=412940
http://new.znanium.com/bookread2.php?book=424601
http://new.znanium.com/bookread2.php?book=438135
https://magtu.informsystema.ru/uploader/fileUpload?name=3818.pdf&show=dcatalogues/1/1530254/3818.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=3818.pdf&show=dcatalogues/1/1530254/3818.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=2420.pdf&show=dcatalogues/1/1130121/2420.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=2420.pdf&show=dcatalogues/1/1130121/2420.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=1544.pdf&show=dcatalogues/1/1124701/1544.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=1544.pdf&show=dcatalogues/1/1124701/1544.pdf&view=true

Maruurtoropck : MI'TV, 2018. - 3arn. ¢ Tutym. skpana. — URL

r) [Iporpammuoe odecnieuenne u UHTEpHET-pecypcehi:

IIporpammHoe ob0ecniedeHue

Haumenoanue [10 Ne norosopa Cpox neicTBust JIMLEH3UU
7Zip cB000JIHO pactpoctpansemoe 10 0OCCCPOUHO

Adobe Flash

Professional CS5 |[K-113-110t111.04.2011 6eccpodHo
Academic Edition

IIpodeccnonanbubie 6a3bl JAHHBIX 1 HH(OPMAIMOHHbIE CIPABOYHBIE CHCTEMbI
Hazsanue xkypca CchlIKa

HarnmonansHas nHGopManmonHo-ananuTraeckas cucrtema|URL:
— Poccutickuit uniekc Hayunoro nutupoBanust (PUHLL)  [https://elibrary.ru/project_risc.asp

ITouckosas cucrema Akagemus Google (Google Scholar) |URL.: https://scholar.google.ru/

9 MaTepHaJILHO-TEXHHYECKOe o0ecneueHne JUCHUIIIHHBI (MOIYJIf)

MaTepI/IaJII)HO-TGXHI/IquKOC obecricucHue JUCIHMITIIIMHBI BKJIFOYACT:



https://elibrary.ru/project_risc.asp
https://scholar.google.ru/

Y4eOHble ayTUTOpPUM ISl TPOBEACHUS 3aHATHH JEKIMOHHOTO Tuma. OcHalleHue:
MynbTHMeANIHBIE CPEICTBA XPAHEHHUS, ITIEpeJauu U NPeICTaBIeHUS HHPOPMALIUH.

YueOHast ayauTopus AJIsl MPOBEACHUS J1abopaTopHbIX pabot: JlabopaTtopusi MEXaHUKH,
MOJICKYJISIpHOM Qu3uku u TepmoauHaMuku. OcHamenue: JlabopaTopHble yCTaHOBKH,
M3MEpPUTENbHBIE PUOOPHI IS TPOBEACHUS 1a00paTOPHBIX paboT:

1. bannucruyeckre MassTHUKU.

2. Mastauk O6epOeka.

3. duznueckuii MasTHUK.

4. locka [ManbToHA.

5. JIabopaTopHasi ycTaHOBKA JUIsl UCCIIEAOBAHMs paclpe-JeleHus] TEPMO3JIEKTPOHOB IO
MOJIYJIIO UX CKOPOCTH.

6. JlaGopaTtopHasi ycTaHOBKa MAJIsi ONpENENeHus IoKa3aTeneil anmadaTel Y METOJOM
Knemana u /lezopma.

7. JJabopaTopHas ycTaHOBKa JJIsi IPOBEPKU 3aKOHA BO3pAcTaHUS SHTPONUU B IIpoLEcce
Qg Qy3un ra30B Ha MOJIETU MTEPEMEIINBAHUS [IIAPOB.

8.JJaboparopHasi ycTaHOBKa JJIsl IPOBEPKH 3aKOHOB BO3pAaCcTaHMs SHTPOIIUM B IpoLecce
TEIUI000MEHa.

9.VcranoBka naOopaTopHas s M3Y4EHHUS 3aBUCHUMOCTH CKOpPOCTH 3BYKa OT
temneparypbl «MD-C3-M»

10. VYcranoBka nabopaTopHas AJs HCCIEAOBAaHHUS TEIUIOEMKOCTH TBEPAOTo Tela
MO-TET-M».

11. YcranoBka naGopaTopHas Ui ONpeAeieHHUs YHUBEPCAIbHONW ra30BOM MOCTOSHHON
«M®-OI'TI-M».

12.Cten mabopaTopHBIi Ta30BbIC TPOIIECCHI.

13. MepurenbHbIi HHCTPYMEHT.

VYuebHast aymuTopus Ui NpoBeleHHs JabopaTopHbIX  pabotr:  JlaGoparopus
anekTpuyecTBa U onTuku. OcHaienue: JlabopatopHble yCTaHOBKU, U3MEPUTEIbHBIE PHOOPHI
UIs IPOBEJICHU S TAOOPAaTOPHBIX paboT:

1.JlaGoparopHas ycTaHOBKa JJIsl HCCIEOBAHUS 3JIEKTPOCTATUYECKOTO MOJISI C TTOMOILBIO
OJIMHAPHOT'O 30H/A.

2. YCcTaHOBKA JUIS ITYHTUPOBAHUS MHJUTHAMIIEpMETPa.

3. YcraHoBKa J1abopaTopHasi JUis OnpeesieHUs] MHAYKTUBHOCTH COJICHOM/1a U MarHUTHOM
MIPOHUIIAEMOCTH.

4. YcrtaHoBka jabopaTopHas JUIsl U3y4EHMsI pe30HaHCAa HANPSHKEHUH M ONpeeseHHs
WHJIYKTHBHOCTH

5. JlaGopaTopHasi ycTaHOBKa JJIsl U3y4eHUs JUIMHBI CBETOBOM BOJIHBI U XapaKTEPUCTHUK
TU(GPAKIUOHHOMN PEIIETKH.

6. JlaGopaTopHasi yCTaHOBKa [yl ONpEIENCHHs paauyca KPUBH3HBI JMH3BI U JUIMHBI
CBETOBOM BOJIHBI C TOMOIIIbIO KoJiell HpioToHa.

7. JlabopaTopHasi ycTaHOBKa [yl OIpENENeHUs] KOHLIEHTPAILMM PAacTBOPOB caxapa
ITOCTOSTHHOM BpaleHUSI.

8. UcTOYHMKM IUTAaHUS TOCTOSIHHOTO TOKA.

9. Marasun emkocreii Time Electronics 1071.

10. Marasun emxoctu P-513.

11. Maras3un unayktuBaocteid Time Electronics 1053.

12. Marasussl conpoTuBieHuit P-33.

13. MynsTumetps! uppossie MAS-838.

14. Mynstumetpst APPA 106,203,205.

15. Octmmnorpad neyxkanansHbeii GOS-620 FG.

16. ITonsspumerp CM.

17.MepuTtenbHbI HHCTPYMEHT.

VYuebHast ayauTopus I TpoBelneHHs jabopaTopHbIXx pabot: Jlabopatopust atoma,
TRennmoro tena. snna. Ocuarmenve: JIabonaTonHkIE VETAHORKHA. MAMENUTETRHRIE TINUOONDKT TITS



MIPOBEICHUS JTAOOPATOPHBIX PAOOT:

1.JIaGoparopHas ycraHoBka 1iisi «/3yuenust BHemHero GoTodddexrar.

2. YcraHOBKa JIJIs MU3y4EHHS CIIEKTpa aromMa BOAOPOJAa U OIpeleieHHs] MOCTOSHHOM
PunGepra.

3. YcraHoBKa 1abopaTopHasi Ui ONpeieTIeHHs TOTeHIInaaa BO30yKIeHHS Ta3a.

4. YcTaHOBKa JUIS ONIpeIeNICHHs JJTMHBI TPOOeTra YacTHIl B BO3IyXE.

5. U3mepurens ckopocTtu cueta Y UM2-2.

6. Monoxpomatopst MYM-1.

7. Mynstumetpsl APPA 205, 207.

8. Ocmmmnorpad ayxkananpHbiil GOS-620 FG.

9. MepuTeNnbHbI HHCTPYMEHT.

YueOHble ayAuTOpUM [UIsl TPOBEACHMSI MPAKTUYECKUX 3aHATUH, TPYIIOBBIX U
WH/IMBUIYAIBHBIX KOHCYJIbTAlMH, TEKYHIET0 KOHTPOJS W MPOMEXKYTOYHOH aTTECTAIlHH.
OcHnamenue: IHTepakTuBHAs 10CKa, TPOEKTOP. Jlocka, MyTbTUMEAUMHBIN TPOEKTOP, IKPaH.

[TomereHust 17151 CaMOCTOATEIBHOM paboThl 00yuatomuxcs. OcHamenue: [lepconanbubie
kommbioTephl ¢ maketom MS Office, ¢ Beixomom B MHTEpHET M € AOCTYIIOM B 3JIEKTPOHHYIO
MH(POPMAIMOHHO-00pa30BATEIBHYIO CPEly YHUBEPCUTETA.

[Tomemenue st XpaHeHUsT H  TPOGUIAKTUYECKOTO OOCITYXHBaHHS Yy4eOHOTO
obopynoBanusi. OcHamenue: CTerutaxu JUIsl XpaHeHHsI YIeOHO-METOINYECKO JTOKyMEHTAIINH,
CTeJUTaXXKU M ceddbl [UIsl XpaHeHUs y4eOHOro oO0OpyIOBaHUS, MHCTPYMEHTHI IJi PEMOHTa
000opyIOBaHUSI.



IIpunoxenne 1.

Y4eOHO-MeTOAMYECKOE 00ecTedYeHHe CAMOCTOSATeIbHOM PadoThl 00y4arOINXCSI

[To muctmmmne «Pu3uka» npeIycMoTpeHa BHEay IMTOpHAs CaMOCTOsITeIbHas paboTa
o0y4Jaronmxcs.

BreaynuropHas camoctosiTenbHast paboTa o0ydaromuxcs BKIOYaeT B ce0si: mpopaboTKy
JICKIIMOHHOT'O MaTepuasa, U3ydeHHe JTJUTEPATyPhl IO COOTBETCTBYIOMIEMY pa3Jieily; pelleHUE
WHJIUBHUIyIbHBIX KOHTPOJIBHBIX PalboT, MOJrOTOBKY K BBIIIOJIHEHHIO J1a00PaTOPHBIX pador,
MOJITOTOBKY K OTYETY IO J1abopaTOpHBIM paboTam.

IIpuMepHbIe HHAUBUAYATBHbIE KOHTPOJIbHbIE PAa00THI
1 kypc (ycTaHOBOYHAS, 3UMHSISI CECCUM)

KontpoabHas padora Ne 1 «MexaHuka. JJIeKTpOMarHeTH3M»
1. Touka gemxetcs B miiockocti XOY 1o 3akony: X=10coswt; y=10(1-sinwt). Haiitu myTs,
MIPOMICHHBIN TETIOM 3a 2C; YTOJI MEX/1y BEKTOpaMu CKOPOCTH V U YCKOPEHHUS a; TPACKTOPHIO IBUKCHHS
y=f(x).
2. Ha rmaakoif HaKJIOHHOM TIOCKOCTH, cocTaBisitomieit yron oo = 30° ¢
TOPU30HTOM, HAXOJIUTCS KaTyIlIKa C HUTKOM, CBOOOAHBIN KOHEL] KOTOPOii
yKperiéH, KaK oka3aHo Ha pucyHke. Macca karymku m = 200 r, e€
MOMCHT WHEPIIMH OTHOCUTEIIBHO coOcTBeHHOM ocu | = 0,45 M7, paauyc a
HaMOTAHHOTO CJIOs1 HUTOK I = 3 cMm. Halitu yckopeHue ocu KaTylIKu.

3. Ilnardopma c neckom ob1ielt Mmaccoit M =2 T CTOUT Ha pesbcax Ha @T
TOPU30HTAILHOM y4acTKe IyTu. B nmecok nomnajaer cHapsix Maccoid m = 8 v
KT ¥ 3acTpeBaeT B HEM. [IpeneOperas TpeHueM, onpeaenuTh, ¢ Kakou
CKOPOCTBIO OyZIeT IBUTaThCs MIIATPOPMA, €CIIM B MOMEHT MONalaHus M —T>
CKOpPOCTb CHapsiia L =450 m/c, a e€ HalpaBICHUE — CBEPXY BHUB NOJl i i e e A
o = 30° K TOPU3OHTY.

4. Ha nByx O€CKOHEUYHBIX MapajIeNbHbIX MIIOCKOCTSIX PABHOMEPHO PAaCHpEeICHbI 3aps/ibl C
MTOBEPXHOCTHBIMHU IJIOTHOCTSIMU G1 UG2.ONpeaeuTh HanpsKEHHOCTD AIEKTPUYECKOTO MOJIS: MEKIY
IUIOCKOCTSIMU; BHE Tu1ocKocTeil. [TocTpouTs rpaduk n3aMeHeHUs HanpsKEHHOCTH MOJIs BAOJb JIUHUH,
MEPICHINKYIIIPHON IacTuHaM. [IpuHSITh 61=G, 6,=—2G, T/1e 6=20uKn/M>.

5. iBa xonaeHcaTopa MeKTpo€MKoCcTIMU C1=3 MKD u C,=6 Mk®d coeanHEeHbI MEXy CO00H 1
npucoenuHensl k 6atapee ¢ {C E=120 B. Onpenenuts 3apsabl KOHASHCATOPOB U pa3HOCTh
noreHuuanos U u Uy Mexay ux oOKJIaJikaMu, €ClTi KOH/IEHCATOPhl COEIMHEHBI: 1) MapalijienbHo, 2)
IIOCJIEI0BATENBHO.

6. ITo AByM OECKOHEYHO JUTMHHBIM MTPSIMBIM HapaJlIeIbHBIM MpoBoaaM TeKyT TokH 11=20A u 1,=30A
B OJIHOM HarpaiieHnu. Paccrosaue mexxay npoBogamu d=10 cM. Berauncnuts naayknuio B
MarHUTHOTO TIOJIS B TOYKE, y/IaJIEHHOM OT 000MX TPOBOJIOB HA OJIMHAKOBOE paccTosiHue I = 10 cm.

1 kypc (3UMHSISI, JTeTHSASA CECCHH)

KontpoabHnas padora Ne 2 «Mouekyasipaasi puznka u repmoauHaMmuka. Onruka.
KBanToBas, aToMHasi M siiepHasi pu3nKa»

1. ITpn HarpeBanuu v =1 KMOJIb IByXaTOMHOI'O I'a3a €ro TEpMOJAMHAMUYECKas TeMIepaTypa
yBesnmuuBaercst oT Tq1 1o Tz = 1,5 T1. Halitn usmenenue AS 3HTponuu, eciiv HarpeBaHUE MPOUCXOIUT
M30XOPHYECKH.

2. OnpenenuTs JUIMHY BOJHBI CBETA, MAJAI0IIEro Ha JU(PPAaKIMOHHYIO PEIIETKY, Ha KaXIbIi
MUJIUMETP KoTopoil HaHeceHO n=400 mrpuxoB. CriekTp HaOII0gaeTCa Ha 3KpaHe, pacioi0KeHHOM Ha
paccrosHuu 1=25 cMm ot pemretku. PacctosiHre Ha SKpaHe MEXIY TPEThbUMH MaKCUMyMaMHU cJieBa U
CIIpaBa OT LEHTpAIbHOTro AX=27,4 cMm.

3. JIBa HMKOJIS PacIioyIOKEHBI TaK, YTO YTOJl MEXK/1Y WX IVIABHBIMHU INIOCKOCTSIMH cocTaBisgeT ¢=60°,
Bo ckoIbKO pa3 yMEHBUIUTCS HHTEHCUBHOCTh €CTECTBEHHOTO CBeTa o MpH Mpoxoxk1eH!H depe3 ooa
Hukoisa. KoaddurmenT nornomienus ceera B kaxaoM Hukose k=0,05.




4. ®oTorPPeKT mpoUCcXoauT Mo AckicTBUEM U3ydeHus ¢ A = 0,09MkM. OnpenenuTs paboTy BeIX01a
AJIEKTPOHOB U3 METAJUIA, €I (DOTOTOK MPEKpaIIaeTCs MPH 33ePKUBAIOIIECH PA3HOCTH IMOTEHIINAIOB
U,=3,8B.

5. Ilpu kakol ckopocTr V 3JIEKTpOHA ero JeOpoieBcKas IjuHa BOTHBI OyeT paBHa: 1) 650 HM, 2)
3 mm?

23
6. OnpenenuTte SHEPTUIO CBA3U VIS A]Ipa aToMa nNa

Ilepeuennb J1ad0paTOPHBIX padoT
1 kypc (ycTaHOBOYHAsA ceccust)

Ne 1 «IlpumeHeHrEe 3aKOHOB COXPAHEHHUS /IJIsl ONpeaeJIeHHsI CKOPOCTH MOJIeTa MyJIn»
Ne 28 «Omnpenenenre HHIYKTUBHOCTU KaTyIIKU U MarHUTHOM MPOHUIIAEMOCTH (DeppOMarHUTHOTO

TEna»
1 kypc (3uMHsIA ceccus)

Ne 42 «Onpenenelme IIABHBIX KBAHTOBBIX YHCEJI BO36y)K)ICHHbIX COCTOSIHUI aToMa
BOaAOpoOaA»



IMpuaoxenne 2. OueHoYHbIE CPeACTBA JJIA IPOBEIeHHUS MPOMEKYTOYHON aTTeCTAlMU

a) [lnanupyembie pe3yJbTaThbl 00yUYeHHS U OLlEHOYHbIE CPeACTBA /ISl POBEACHUS MIPOMEKYTOUHON aTTecTAlNM:

Kon
WHIUKaTOpa

I/IHI[I/IKaTOp JOCTHXXCHHA KOMIICTCHIIMHN

O1neHOYHBIC CPEACTBA

OIIK-1: Cnocooen pemaTsb 3aJa4m HpO(bCCCI/IOHaJII)HOﬁ ACATECIbHOCTHU, IPUMCEHAA METOALI MOACTIUPOBAHUNA, MATEMATHYECCKOT0 aHAJINU3a,

eCTeCTBEHHOHAYYHbIe M 001leHHKeHepHbIe 3HAHUSI

OIIK-1.1: Hcnonp3yeT ecTeCTBEHHOHAYYHBIE 3aKOHBI
Y TIPUHITUIIBI IPY PEIICHUH MPAKTHYECKUX
3aa4u

OIIK-1.2: Pemraer cranmaptHpie mpodeccroHabHBIC
3a]ja4i C TPUMEHEHHUEM OOIIEeNHKEHEPHBIX
3HAHUM

OIIK-1.3: [IpumeHnsier METOIbl MOJACIMPOBAHUSA U

MaTEeMaTHUYECKOTO aHalu3a Uil pelleHus
3aa4  TEOPETUYECKOTO M IMPUKIIATHOIO
Xapakrepa

Ilepeuens meopemuueckux eonpocos K 3auemy (1 Kypc, 3umnan ceccus)

1. Kunemartuka nocrynatenbHoro apmxenus. Cucrema orcuera. [lonarue
paanyc-BEKTOpa, CPEAHEN U MTHOBEHHOM CKOPOCTH U YCKOPEHUH.

2. O6parHas 3agaya MexaHuku. HaxoxxeHue rnepemeneHus Tejaa 1 NpoiieHHOro My TH.
HavaneHeie yciioBus.

3. JIBU>KEHUE 10 OKPY>KHOCTH. YTOJI TOBOPOTA, YIJIOBAasi CKOPOCTh U YIJIOBOE YCKOPEHUE.
CBs13b yIVIOBBIX U JIMHEWHBIX BEJIUYHH.

4. KpuBonuHeitHoe qBIKeHUE. TaHTeHIIMAIBHOE U HOpMalIbHOE yckopenue. [lomHoe
YCKOpEHHE. YTOJ MEKIY CKOPOCTBIO U YCKOPEHHUEM.

5. Ilonsarue cunbl 1 Maceel Tena. [punnun cynepno3unuu. 3akonsl HerotoHa.

6. Imnynec Tena. OCHOBHOM 3aKOH IMHAMUKH [TOCTYNATEIbHOTO IBUKEHUS.
[IprMeHeHne OCHOBHOTO 3aKOHA TMHAMHUKHU.

7. MOMEHT UMITyJIbCa U MOMEHT CHJIbI OTHOCUTENIBHO TOYKH. OCHOBHOE YpPaBHEHHE
JUHAMHKHU BpalaTeIbHOTO IBUYKEHUSI.

8. BpaiieHue BOKpYr HEMOABMKHOM 0C. MOMEHT MHEPIIMM MAaTEPUAIEHOM TOUKH U
TBEPJOTO Tela.

9. Pacyer MOMEHTOB nHepuMH MpocThix Tell. Teopema Ll Telinepa.

10. 3akoHbI cCOXpaHEHHS B MEXaHUKE. 3aMKHYTasi CUCTEMA. 3aKOH COXpaHEHHS UMITYJIbCa.
11. Mexanunueckas pabora. Kunernueckast s3Heprusi NOCTYHaTEIbHOTO IBUKEHHUS.
TeopeMa 0 KHHETHYECKON YHEPTHH.

12. 3akOHBI COXpaHEHU NIPU BPALLATEILHOM JIBHKeHUU. KuHeTnueckas sHeprus
BpalaTEIbHOTO JIB)KEHHS. 3aKOH COXPAHEHHSI MOMEHTA HMITYJIbCa.

13. KoncepBatusHble cuibl. [loTeHnnanbHas sHeprus. 3aKOH COXPAHEHUS TOJTHOU
MEXaHNYECKON YHEPTHUN.
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14. 'apmoHnveckue KojaeOaHus. Y paBHEHNE TApMOHUYECKUX KOJIeOaHMil. AMIUIUTYA,
4acToTa M HadallbHas (asa.

15. DHeprus rapMOHUYECKUX KojaeOanuii. MaremaTndeckuil ¥ GU3HIECKUI MasTHUKH.
16. DnekTpocTaTudyeckoe noJjie. DIESKTPUUECKUM 3apsi U ero cBorcTBa. 3akoH Kyrnona.
17. HanpsizkeHHOCTh 3JIeKTpOCcTaTU4YeCKOro mois. [IpuHuumn cynepno3uuuu st
JUCKPETHOTO U HEMPEPHIBHOTO PacIpeieNiCHUs 3apsiioB.

18. PabGoTa 37eKTpOoCTaTHUECKOTO MOJIs 10 TMEPEMEIICHUIO 3apsaa. JHEPTHs
B3aUMOJCHCTBUS 3apsioB. [loTeHman mosms.

19. T'eomeTpuueckoe onucanue 3ekTpudeckoro noist. Teopema ["aycca u Teopema o
HUPKYISIUN HAMIPSKEHHOCTH 3JIEKTPOCTATHYECKOTO TIOJIA.

20. Kongencatopsl. [Tonstue 2meKTpoéMKocTH. EMKOCTB MIIOCKOT0 KOHAEHCATOPA.

21. CoenvHeHNE KOHIEHCATOPOB. DHEPTHUs 3apsHKEHHOTO KOHJIEHCATOPA.

22. IlocTostHHBIN 37eKTpUYECKUd TOK. 3akoH OMa AJi1 OAHOPOAHOTO Y4acTKa LEMH.
Conporusnenue. CoelMHEHNE CONIPOTHUBIIECHUH.

23. CTopoHHHE CHIIbl. DIEKTPOABMXKYIIAs cuiia. 3akoH OMa Jj1si HEOJTHOPOIHOT O
y4acTKa IenH U JJI1 3aMKHYTOM 1IeTIH.

24. PazperBnennsie 1enu. [IpaBuna Kupxroda.

25. Pabora 35ekTpruueckoro Toka. MomHocTh Toka. 3akoH Jlxoyns-Jlenna.

26. Equnas npupoja 371eKTpUuecKoro 1 MarHutHoro nosend. Cuna Jlopenua. Cuina
Awmmepa.

27. MaruuTHoOe noje ABuXKyuerocs 3apsiaa. [[pyHunn cynepno3uum MarHuTHBIX
nosier. 3akon buo-Cagapa.

28. 'eomeTprueckoe onvcaHue MarHUTHOTO noJjst. [IoTok u nupKyasuus BeKTopa
MarHuTHON UHIYKIIHH.

29. 3akoH anekTpomMarHuTHOW nHAYKIMK Papanes. [Ipasuio Jlenna.

30. SIBnenne camonHayKinu. HIYKTUBHOCTH. PacueT MHAYKTUBHOCTH OECKOHEYHOTO
COJICHOMA. DHEPTUsi MATHUTHOTO MOJISt

Ilepeuens meopemuueckux eonpocoe K skzameny (1 Kypc, 1emunan ceccus)

1. TepMoaAMHAMUYECKUN U CTATUCTUYECKHUI CIIOCOOBI OMMCAHUS MaKpOCHCTeM. MoJielnb
WJICATHFHOTO Ta3a. Y PaBHEHHE COCTOSHUS UJICaTLHOTO Ta3a.
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2. IlonsTue creneHeil cB000 b MONIEKYIbI. TeopeMa 0 paBHOpacIpeeIeHUN SHEPTUH 110
CTENEHSIM CBOOO/IBI.

3. BHyTpeHHss 3Heprus Kak QyHKLHUs COCTOAHUA cucTeMbl. [lepBoe Havao
TEPMOAVUHAMUKH.

4. Pabora kak ¢pyHKIMs nporecca. Mzoxopuyeckuii, 1300apuyecKuii U N30TEPMUICCKUN
IIPOLIECCHI.

5. IlonsTre TemnoeMKocTH. TermnoeMKoCcTh Ipu U30XOPHUUYECKOM U U300apUueCcKOM
npoueccax. [TocrossHnas anuabarsl. AmadaTuyeckuii mpouecc.

6. Bropoe nauano tepmoanHamuku. @opmynuposku Knaysnyca nu KenbBuHa.

7. Hukmugeckuii nmporecc. KoappumueHT mosie3Horo AeCcTBHs TEIIIOBON MAIIUHBL.
ukn Kapno.

8. [Ipobnema HEOOPATUMOCTH TEIUIOBBIX MPOIECCOB. DHTPOIHUS CUCTEMBI U €€ CBOMCTBA.
Teopema Hepncra.

9. OcHOBHBIE XapaKTEPUCTUKH IEKTPOMArHUTHOM BOIHBL. 11Ikana aeKTpoMarHUTHBIX
BOJIH. OCOOEHHOCTH ONTUYECKOI'0 AMana3oHa.

10. Uatepdepennmst cBeToBbiX BOIH. KoreperTHOCTh. OnbIT FOHTA.

11. Ontrueckas pa3HOCTb X04a. Y CIOBHS MaKCUMyMa U MUHUMYyMa IIpU
UHTEp(EpEHINH.

12. UnTepdepeHus B TOHKUX IIIEHKAX.

13. SABnenue qudpaxuu. Audpaxuus Openens Ha KpyrioM oTBepcTHH. 30HbI DpeHerns.
14. Iudpaxkuus OpayHrodepa Ha y3K0i IPIMOIMHEHHON 1enu.

15. ludpakunonHas pemérka.

16. EcrecTBEeHHBIN U NOJIAPU30BAHHBIN CBET. 3aKOH Maitoca.

17. TennoBoe uznydenue tena. 3akoH Credana-bonbiimana. 3akon cmenienust Buna.
I'mnoresa I1nanka.

18. ®otorpdext. 3akonsr CTosmeroBa. Popmyira DUHIIITEIHA.

19. ®otonsl. /laBnenue cBera. KopnyckynsipHO-BOJIHOBOM yaau3M CBETa.

20. Paccestnue porona Ha cBoOoaHOM 3ekTpone. @opmyna Komnrona.

21. BonHOBBIE cBOMCTBA YacTUll. [[n1Ha BonHbI 1€ bpoiinsa. DkcriepuMeHTaIbHbIE
MIOITBEP K IEHUs TUIIOTE3bI e bpoiis.
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22. IIpunnun HeonpeneneHHocTu. CooTHOIIEHUE HeonpeaeneHHocTe [ eiizendepra.
OcobeHHoCcTH Tpoliecca U3MEPEHUs B KBAaHTOBOI MEXaHUKe.

23. IInanerapuas mozenb aroma. [loctynarsl bopa. KBantoBanue snepruu
BOJOPOJOTIOA00HON CUCTEMBI.

24. VIznydyenue BOAOPOIONOA00HBIX crcTeM. ClieKTpaslbHbIE CEpUU aTOMa BOJIOPO/A.
O606mennas popmyna bamsmepa.

25. SIBnenue pagnoakTuBHOCTH. OCHOBHOM 3aKOH paJMOaKTUBHOIO pacraja.
[locrosinnas pacnaga. [lepuon nonypacnana.

26. CocTaB 1 XapaKTepUCTUKH aTOMHOTO siipa. KanensHas mozaens. Pa3mep siapa.
27. Macca u 3Heprust cBsi3u aTOMHOTO $ipa. 3aBUCUMOCTb Y/I€TIbHOM SHEPTUsl CBSA3H OT
MaccoBoro yucia. O0onodyeyHass MOJENb AIpa.

28. SlnepHble peakuuu. DHEprus peakuuu. Peakuuu neneHus U CUHTE3a siiep.
IlpumepHnulit nepeuenv npaKmuyecKux 3a0aHuil 01a 3auéma

1.

- _ 2\ -
BIKEHHE MATepHATbHOM TOUKH 3a1aHo ypapaermem (O = (A+B)I+Ct 10 A—10
P yp
) § _ _
M, B=-5 m/c”, C=10 m/c. Haiitu myiss MomeHTa Bpemenu t=1 ¢ v(n). a() , BBIYMCIIMTD

[ H
MOJlyJlb CKOpPOCTH ‘ , MOIy/hb YCKOPEHHS ||, TAaHTEHIMANBHOE YCKOpEHHe o ,

HOPMaJIbHOE YCKOpEeHHe on

Koneco Bpamaercs ¢ 4acToToi n=5¢*. [Ton pedictBUEM CHII TpPEHUS OHO
ocraHoBWIOCH uepe3 At=Lwur — Omnpenennts yrnosoe yckopenume ¢ u umcno N
000pOTOB, KOTOPOE CIENAET KOJIECO 3a ITO BPeMS.

Bpycok Maccoil 2 KI' CKOJIB3UT MO TOPU3OHTAIIbHON MOBEPXHOCTH MOJ JE€HCTBUEM
rpy3a maccoil 0,5 Kr, IpUKPEIUIEHHOTO K KOHIly HEPAaCTsSHKMMOM HUTH, IEPEKUHYTOM
yepe3 HenoABWKHBIN 0510K. Koadduument Tpenus Opycka o nosepxuocts 0,1. Halitu
YCKOpEHHUE JBIKEHUS TeJla U CUITY HAaTsDKEeHHsI HUTH. MaccaMu GJI0Ka U HUTH, a TaK)Ke
TpEeHUEM B OJIOKE MMpeHeOpeUb.

OmnpenenuTh MOMEHT HHEPIIUH TOHKOTO OHOPOTHOTO CTEPXHS JUIMHHOM 1= 30 cM 1
Macco M= 100 T OTHOCUTENIBHO OCH, NEPIEHANKYIISIPHON CTEPKHIO U MPOXOIAIIEH
gyepe3 TOUKY, OTCTOSIIYIO OT KOHIIA CTep>KHS Ha 1/3 ero JIMHBL.
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[Mapuk maccoit m= 100 r ynai ¢ BeicoThl N=2,5 M Ha TOPU30HTAIBHYIO IUIUTY, Macca
KOTOPOH MHOTO OOJbIlIe Macchl IIapuKa, U OTCKOYMJI OT Hee BBepxX. Cumras ymap
a0COJIIOTHO YIIPYTUM, OMPEIEIUTh UMITYJIbC P, TOJYUYEHHBIH IITUTOM.

BeprukaibHO pacnoiokeHHbI OHOPOIHBIH cTepkeHb Macchl M = 1 kr u juuHbl | =1
M MOJKET BpPAaIlaThCS BOKPYI CBOEro BEPXHEro KOoHIA. B HIKHUIT KOHEI CTep>KHS
ornana, 3acTpsiB, TOPU30HTAIBHO JIeTeBIIas Myt Maccbl M = 10 r, B pe3yabTaTe yero
CTEP’KEeHb OTKJIOHWJICS Ha yroi o = 15. Cunras m<<M, HaliTU CKOPOCThH JIeTEBIICH
yJu

Onpenenuth HaNpsHKEHHOCTH 3JEKTPOCTaTHUECKOro mois E B meHTpe xBagpara co
CTOPOHOH a, ecau B TPEX BEpLIMHAX KBaJpaTa HAXOAATCA OJMHAKOBHIE TOYEUHBIE
3apsbl

ToHKas HUTh COTHYTa B MOJYOKPYXHOCTh U 3apsiKEHA TaK, YTO JICKTPUUCCKUN 3apsi
paBHOMEPHO pacmpesiesieH no ee JHe. KakoB paguyc 3Toi MOIyoKpYKHOCTH, €CIIU
M3BECTHO, YTO B LIEHTPE €€ KPUBU3HBI HAMPSHKCHHOCTH ot 10 kB/M, a moTeHmman
630 B.

Ha puc. €1=1,5 B, €2=3,7 B u conporusnennss R1=10 Om, R2=20 Om u R=5,0 Om.
BHyTpeHHUEe cOnpOTUBJICHHUS HCTOYHHKOB MpeHeOpexxumo Manibl. Ompenenute: 1)
3HAUEHUE U HAINpaBJICHHE TOKA Yepe3 CONMpPOTUBIEHHE R; 2) TEMmI0BYyI0 MOUIHOCTS,
KOTOpasi BbIIESAETCA Ha CONPOTUBIEHUH R.?

R;
€2
— P
T

R

10. KakuM 10KHO OBITH CONMpOTUBJIEHHE R 3neKTpudeckoi 1enu, u300pakeHHOW Ha

pUCYHKe, 4TOOBI TOK, TeKyIIHi no HeMy Obu1 paBeH [=0,5 A, eciu C=5 Mx®, U=200
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11.

12.

13.

14.

15.

B, yacrora nepemennoro Toka v=100 ['11?
C R
Toxk I=100A Teyer MmO TOHKOMY IPOBOAHMKY, MU30THYTOMY TaK, KakK IIOKa3aHO Ha

pucynke. Haiitu unaykuuto B marautHOro monst B Touke O KOHTYpa, €CIM pajnyc
M30THYTOU yacTu npoBogHuka R=0,1 M, a ctopona kBaapara a=0,2 m

a

[To nByM mapamienbHBIM TPSAMBIM TpOBOAaM UUHOM | = 1 M Kakmblii TEeKyT
oAMHaKoBble TOKH. Paccrosume d Mexay mnposogamMu paBHo 1 cm. Toku
B3auMoJeicTBytoT ¢ cuiioi F = 1 mH. Haiitu cuity Toka | B mpoBonax

Karymka coctout n3 N = 75 BUTKOB U uMeeT conpotusiieHne R=9 Om. Marautsslit
MIOTOK Yepe3 ee MonepevyHoe ceueHue Mensiercs no 3akony @ =kt , rne k= 1,2 mB0/c.
Ompenenure: a) 3.10.C. WHAYKIMH, BO3HHUKAIOIIYIO B O3TOM KOHType; 0) cuiy
MHAYKIIMOHHOTO TOKA; B) 3apsj, KOTOPBIM MpOTEYET MO KOHTYpPY 3a ImepBble 9 ¢
W3MEHEHHUS MOJIS.

OneKkTpoH, yckopeHHbIN HanpsbkeHneM U=200 B, BieTaeT B 0lHOPOAHOE MarHUTHOE
none ¢ mHaykuumend B=0,7-10-4 Tn nepneHAMKYJISIpHO CWIOBBIM JUHUAM. Haitn
paanyc OKpYXHOCTH, I10 KOTOPOM ABMKETCS JIEKTPOH B MArHUTHOM I10JI€ U TIEPUOJ
€ro BpalleHusl.

WupyktuBHOCTh L KaTymku (6e3 cepaeunnka) paua 0,1 mI'u. I1pu kakoit cue Toka |
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sneprust W marauTHoro noJjist paa 100 mk/[x

Ipumepnuiii nepeuens npakmuueckKux 3a0aHull 014 IK3AMeHa

1.

2.

Onpenenuth cpeaHee 3HAYEHHE MOTHOW KMHETMYECKOM SHEPIMHM OJHON MOJEKYJbI
resusi, KUCI0POo/1a U BOJSTHOTO napa npu temiepatype T=400K.

Bomopon maccoit m=100 r 6bu1 ©1300apHO HArpeT TaK, YTO OOBEM €r0 YBEIUYHIICS B
N=3 pasza, 3aTeM BOJOPOJ OBLI HM30XOPHO OXJAKICH TaK, YTO €ro JIaBJICHUE
YMEHBIIMIOCH B N=3 pa3a. Haiitn u3mMeHeHne A S SHTPONUHM B XOJ€ yKa3aHHBIX
MIPOLIECCOB.

Kakas pabora A coBepiuaeTcst Ipy U30TEPMUUYECKOM PacLIMPEHUHU BOJAOPOAA MacCcoi
mM=5 r, B3aroro npu temmneparype T=290 K, ecnu o6bem raza yBeJIUYUBACTCS B TPH
paza?

A3OT HarpeBajiCcsi IpHU TOCTOSIHHOM JaBieHHH. EMy OBIJIO COOOIIEHO KOTUYECTBO
ternotel Q = 21 x/x. Onpenenuts padoTy 4, KOTOPYIO COBEPILIII MPU STOM ra3, u
n3menenue 4Uero BHyTpeHHEN YHEPTHH.

WUneanpnass TtersoBas wmammHa pabotaet 1o 1uukiy Kapuo. Temmeparypa
terooraaTurka T1= 500 K, temneparypa teronpueMuuka To= 250 K. Onpenenutsb
tepmuueckuid  KIIJI m unwmkma, a Takxke pabotry Ajipabouero BewiecTBa IHpu
M30TEPMUYECKOM PACHIMPEHHUH, €CIU NpPU H30TEPMHUYECKOM CKATUM COBEpUICHA
pabora A, =70 [Ix

Paccrosinrie Mexay ABYyMs KOT€pEHTHBIMU HCTOYHUKaMu cBeTa(A=0,5 MKM) paBHO
d=0,1 mm. PaccrositHue Mexay HHTEpPEpEHIMOHHBIMU IIOJIOCAMHU Ha JKpaHE B
cpenHeil yactu uHTepdepeHIHOoHHON KapTuHbl paBHO Ax=1,0 cm. OmnpenenuTsb
paccTosiHue OT UCTOYHHUKOB /10 KpaHa

[limockoBeInyKIIas JIMH3a BBINYKJIOW CTOPOHOM JIEKUT HAa CTEKJISTHHOM IIaCTUHKE. B
OTpPaXEHHOM CBETe ¢ JJIMHOM BOJHBI A = 0,6 MKM Habo1aeTcsi HHTephepeHIIMOHHAs
kaptuHa. CuuTas, 4yTO paaAuychl MHTEP(EPEHIIMOHHBIX KOJIEIl I' MHOTO MEHBIIE
paaunyca KpuBU3HBI TUH3bI R=1,2 M, onpenenure: a) TONIIUHY CJI0s BO3yXa TaM, 1€
BUJTHO TIEPBOE CBETIO0E KOybllo Hpl0TOHA, 0) paanyc mepBoro Koibliia

Mexay IByMs IUIOCKOMAPAJUICIBHBIMU CTEKJISHHBIMU TUIACTUHKAMH  TTOJIOKUITN
OYEeHb  TOHKYIO  TPOBOJIOYKY,  PACHOJIO)KEHHYI  MapajuleJbHO  JIMHUU
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10.

11.

13.

14.
15.

16.

CONPUKOCHOBEHUS IUIACTUHOK M HaXOJALIYHOCS Ha paccTossHuu L=75 MM ot Hee. B
OTPaXCHHOM CBETE C JIMHOW BOJHBI A=0,5 MKM Ha BepXHEH IUIACTUHKE BUIHBI
uHTepepeHuonHble Moyiockl. OmnpenenuTe IuUaMETp IOMNEPEUYHOT0 CEeYEHUS
IIPOBOJIOYKH, €CIU Ha IPOTSHKEHUH a = 30 MM HacUMTBIBaeTCS m = 16 CBETIIBIX OJIOC
Ha menp mmpunoit a = 0,05 MM magaeT HOpMajIbHO MOHOXPOMAaTHYECKHI CBET C
mHOW BoiHBI A = 0,6 MxMm. Ompenenuts yroia ¢ MeXIy IHepBOHAYAIbHBIM
HalpaBJIiCHUEM IydyKa CBE€Ta M HalpaBJICHUEM Ha YETBEPTYHD TEMHYIO
TU(PPAKIUOHHYIO MOJIO0CY

JludpakimonHas pemieTka ycraHoBieHa Ha pacctosinuu 80 cM ot akpaHa. Ha pemetky
aJjaeT MOHOXPOMATUYECKHM CBET ¢ NMHOM BoJiHbI 0,65 MkM. Ha skpane paccrosinue
MEXIy MakCUMyMaMHU IEPBOrO U BTOPOro nopsiaka paBHO 5,2 cM. CKOJIBKO BCEro
MaKCHUMYMOB 00pa3yeT 3Ta qudpakMOHHas perieTka?

Uepnoe teno Harpenu ot Temmepatypel 600K mo 2400K. Bo ckonbko pa3
yBEJIMYUIIACh O0I11as TeIIOBas SHEPTrus, u3ydaemas teiaoM? Ha ckosibko n3MeHmIach
JUIMHA BOJIHBI, COOTBETCTBYIOIAS MAKCUMYMY SHEPIUU U3JIY4YEHUS U CIIEKTPAIbHbBIN
COCTaB U3ITy4eHus?

12. OnpenenuTh HANMEHBIIHNA 33JIeP)KUBAIOIINI TOTEHINAI, HEOOXOMMBIH ISt
MIPEKPAILEHUS] SMUCCHHU C TIOBEPXHOCTH (POTOKATO/IA, €CIIN OH OCBEIIAETCS
U3JIy4eHHEM C IIuHOM BosHbl (0,4 MKM, a KpacHas rpaHuIla JJIs MaTepraia Katoaa
paBHa 0,67 MKM
[Ipy nBUKEHMM YacTHUIIBI BJIOJIb OCH X CKOPOCTh €€ MOXKET OBbITh OIpPEJENIeHa C

TOYHOCTBIO (ommOKoi) 10 1 cm/c. HaiiTu HeonpeaeneHHOCTh KOOPAUHATHI, €CIIn
yacTulel sBuseTcs: 1) anekTpoH, 2) apodunka Maccoit 0,1

BbruucnuTh paanychl MepBBIX TpeX OpOUT JIEKTPOHA B aTOME BOJIOpOIa

Haiitu HamOonblylo M HaMMEHbBIIYIO AJUHBI BOJIH cepuu llamena B crektpe
n3iydeHus Bogoposa. CpaBHUTH MOITYYEHHbIE 3HAUYEHUS C JJIMHAMHU BOJIH BUAMMOIO

W3ITYYCHUS
192|r
[lepBoHayanbHasg Macca U30TONA UPUAMUS 77 paBHAa M = 5 T, mepuo Mojypacnajia

75 cyrok. OnpenenuTe, CKOJIbKO JIep pacnajgercs 3a 1 CeKyHlly B 3TOM IIpenapare.
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17.

18.

CkonpKO aTOMOB 3TOro mpernapara octaHercss depe3 30 CyTOK W BO CKOJBKO pa3
W3MEHUTCSl aKTUBHOCTD Iperapara 3a 3To BpeMsi?

B nentpe conHia npoTekaeT TepMOsAepHas peakiys CUHTe3a reyus U3 BOJI0poja, B
KOTOPOW M3 YEThIpeX MPOTOHOB 00pa3yeTcs siApo He* u nBa MO3UTPOHA. 3aIUILINTE
3Ty peaknuio. Kakue erie yacTuiibl o0pa3yroTcs B HEM?

Kakoe xommgectso U «BBITOPAET» 32 TOJ B AJIEPHOM PEAKTOPE C IEKTPUUECKOU
MomHocThio 1 I'BT u k.11.4. 38%? CuutaTh, 4yTO pacnaj sjaep ypaHa noj 1eicTBUEM
TEIJIOBBIX HEWUTPOHOB TMPUBOJUT K OOpa3oBaHUIO M30TONMOB KceHOHa-141,
CTPOHIMA-92 U TpeX BTOPUUYHBIX HEUTPOHOB.




0) Ilopsaok npoBeeHUsI MPOMEKYTOUHOM aTTeCTAIMH, IOKA3aTeJIM U KPUTEPUH
OLICHUBAHUS:

[TpomexyTouHas aTTecTalys 1o JucuuIuIiHe «Pu3KKa) BKIIOYAET TEOPETUYECKUE
BOIPOCHIM IIPAKTUYECKHE 3aJaHUs, TIO3BOJISIONINE OLIEHUTh CTENEHb C(HOPMUPOBAHHOCTH
KOMIIETEHIIHA, TpoBoAUTCs B popme 3auéta (1 Kypc, 3umMHsis ceccus) u ax3amena (1 Kypc, ieTHsist
ceccus).

3a4yér oOyuaroluecs Nojay4yaroT B pe3yJbTaTe BBIIIOJHEHUS BCEX BUJOB padoT,
IPEIYyCMOTPEHHBIX Ha | Kypce B YCTAHOBOUHYIO CECCHIO U cOOece0BaHus 110 BOIIPOCAM U
3a/laHUsIM COTJIACHO MEPEYHIO BOIIPOCOB U MPAKTUYECKUX 3a/laHUM K 3a4ETYy.

IToka3aTe/u U KPUTEPUH OLIEHUBAHUS 3a4eTa:

- Ha OLIEHKY «3a4TEHO» 00yJarouuics JeMOHCTPUPYET YPOBEHB, HE HIKE IOPOTOBOTO,
c(hOpMHUPOBAHHOCTH KOMIIETEHIUI: B X0/1€ KOHTPOJIbHBIX MEPOIIPUSATHI MOTYT IOIyCKAaThCS
OLIMOKH, MOKET MPOSBISATHCS OTCYTCTBUE OTJCIBHBIX 3HAHUH, YMEHH, HABBIKOB, 00y4YaroIuics
MOTYT UCHBITHIBACT 3HAUUTEIbHBIC 3aTPYAHECHUS IPU ONIEPUPOBAHUY 3HAHUSMU U YMEHUSIMU TIPU
HX IICPCHOCC HAa HOBLIC CUTYyallUH.

- Ha OLICHKY «HE 3a4TeHO» 00YyYarolIniica He MOKET MOKa3aTh 3HAHHsI Ha TOPOTOBOM YPOBHE
c(hOpMUPOBAHHOCTHU KOMIIETCHIINH, T.€. 00YJarONINIiCsl HE TTOKA3bIBAET 3HAHUE OCHOBHOTO
MaTepuaia B 00beMe, He0OX0JMMOM IS MpeAcTosmel TpohecCHOHATBHON NesTeIbHOCTH; He
CIOCOOEH apryMEHTHPOBAHHO U IMOCJIEI0BAaTEIbHO U3JaraTh, 10MyCKaeT rpyOble OmMnOKY B
OTBETAax; HE MOXKET MMOKa3aTbUHTEIIEKTyalIbHbIC HABBIKU PEIICHUS IPOCTHIX 33/1a4. HE
MOATBEPKIAET OCBOCHUE KOMIETEHLIHUM, PETYCMOTPEHHBIX TPOTPAMMOI.

JK3aMeH 110 JaHHOH TUCIUIUIMHE TPOBOAUTCA B YCTHOM (hopMe 0 HIK3aMEeHAIMOHHBIM
6I/IJIeTaM, KEDKI[BIIZ M3 KOTOPBIX BKJIHOYACT 2 TCOPCTUUCCKHUX BOIIPOCAa U OAHO IIPAKTUYICCKOC
3aganue. /s qomycka K SK3aMeHy He0OXOIMMO BBIMIOJIHUTH BCEe BUBI pabOT MpeayCMOTPEHHbBIE
Ha | Kypce.

IToxa3aTeu 1 KPUTEPUHU OLIEHUBAHUS IK3aMeHA:

— Ha OLIEHKY «OTJIMYHO» (5 6aju10B) — 00y4arouiics JeMOHCTPUPYET BBICOKUI YPOBEHb
c(OPMHPOBAHHOCTH KOMITETEHIINH, BCECTOPOHHEE, CHCTEMAaTHYECKOE M TIIyOOKOE 3HAHUE
y4eOHOro MaTepuaia, CBOOOJHO BBIOJHSAET MPAKTUYECKHE 3ajaHNsl, CBOOOAHO ONEpUpyeT
3HAHUSIMH, YMEHUSIMH, IPUMEHSET UX B CUTYAIHSIX TIOBBIIIEHHOHN CJIOXKHOCTH.

— Ha OLIEHKY «Xopo1o» (4 6amia) — 00yJarouuiicss JeMOHCTPUPYET CPEAHUNA YPOBEHB
c(OPMHPOBAHHOCTH KOMITETEHIINI: OCHOBHBIE 3HAHUS, YMEHHUSI OCBOCHBI, HO JIOMTYCKAIOTCS
HE3HAYUTENIbHbIE OIINOKH, HETOYHOCTH, 3aTPYJHEHUS IPU aHATUTUYECKHUX ONEepalIsX, IepeHoce
3HAHUH U yMEHUI Ha HOBBIE, HECTAH/IaPTHBIC CUTYAI[HH.

— Ha OIIEHKY «Y/10BJIeTBOPHUTEIbHO» (3 6aiia) — 00yJarouuiics 1eMOHCTPUPYET MOPOTrOBBIN
YpOBEHb C(HOPMHUPOBAHHOCTH KOMITETEHIIUN: B X0J1€ KOHTPOJIBHBIX MEPOIIPHITUHN JTOITYCKAIOTCS
OLIMOKH, IPOSIBIIIETCS] OTCYTCTBUE OTAEIbHBIX 3HaHUH, YMEHUI, HAaBBIKOB, 00y4aroLuiics
UCTIBITHIBACT 3HAYUTEIBHBIC 3aTPYAHECHUS TIPU ONIEPUPOBAHIH 3HAHUSMH U YMEHHUSIMH TIPU UX
NepeHOCce Ha HOBBIE CUTYAIUH.

— Ha OLIEHKY «Hey/10BJIeTBOPUTEIbHO» (2 Oana) — 00ydaromuics JeMOHCTPUPYET 3HAHUS
He Oonee 20% TeopeTH4ecKoro MaTepuana, 10IyCcKaeT CyleCTBEeHHbIE OTMOKH, HE MOYKET
MI0Ka3aTh MHTEJUIEKTYaJIbHbIC HABBIKU PEIICHUS MMPOCTHIX 3a/1aY.

— Ha OLIEHKY «HeyA0BJIeTBOPUTEIbHO» (1 0ayT) — o0yyaromuiicss He MOXET MoKa3aTh
3HaHWS Ha YPOBHE BOCIPOU3BEACHUS U 00BICHEHNUS HHPOPMALIUH, HE MOXKET MTOKa3aTh
MHTEJUIEKTYaJIbHbIC HaBBIKU PEIIEHHs MPOCTHIX 3aj1au.



