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JIner akryanuzanuu padodeil mporpaMMbl

PaGouas mporpamma nepecmMoTpeHa, o0cyxaeHa u ojgoopena s peanusanuu B 2026 - 2027
y4eOHOM roy Ha 3acenanuu kadeapsl Duszuku

[Ipotokon ot 20 . Ne
3aB. kadeapoii JAM. lonrymux

PaGouas mporpamma nepecmMoTpeHa, o0cyxaeHa u ogoopeHa s peanusamnuu B 2027 - 2028
y4eOHOM roy Ha 3acenanuu kadeapsl Duszuku

[IpoTokoi ot 20 1. No
3aB. kadenpoii JAM. lonrymux

Pabouas mporpamma repecMoTpena, oocykaeHa u ogodpeHa st peanmsanuu B 2028 - 2029
y4eOHOM roy Ha 3acenaHuu kapeapbl Du3nku

[Iporokoi oT 20 . Ne
3aB. kadeapoii JAM. lonrymmn

Pabouas nporpamma nepecMoTpeHa, oocyxkaeHa u ogoopena i peanusanuu B 2029 - 2030
y4eOHOM roy Ha 3aceqanuu kapeapsl Duszuku

[Iporokoi oT 20 . Ne
3aB. kadeapoii JAM. lonrymmn

Pabouas mporpamma repecMoTpena, oocyxkaeHa u ogodpena st peanmsanuu B 2030 - 2031
y4eOHOM rojy Ha 3aceqanuu kadeapsl Duszuku

[Iporokoi oT 200 . Ne
3aB. kadenpoii JAM. lonrymmn

Pabouas nporpamma nepecMoTpeHa, o0cykaeHa u ogodpena s peanusanuu B 2031 - 2032
yueOHOM roJly Ha 3acefjaHuu Kadeapsl PU3NKU

[IpoTokom ot 20 1. No
3aB. kadenpoii JAM. lonrymmn

PaGouas mporpamma nepecMoTpeHa, oocykaeHa u ogodpeHa st peanusanuu B 2032 - 2033
yueOHOM roly Ha 3acefaHuu kapeapsl DU3NKH

[IpoTokoia ot 20 1. Ne
3aB. kadempoii JAM. Honrymma




1 e ocBOeHMS TUCHUILTUHBI (MOLYJI51)

[lenbto ocBOEHUS AUCHUITUHBI «DU3HKa» ABIsAETCS (POPMUPOBAHUE Y 00YHAIOIIUXCS
aJIcKBaTHOW COBPEMEHHOMY YPOBHIO 3HaHUN HAYYHOU KapTHHBI MUPA, a TAK)KE PA3BUTUE
CIOCOOHOCTH NMPUMEHSATH OCHOBHBIE TIOJIOKEHHUS, 3aKOHBI H METOIbI KIIACCUYIECKOH 1
COBPEMEHHOM (PU3UKU U COOTBETCTBYIONIMNA (PU3NKO-MATEMATUYECKHUIA ammapar AJsl peeHHs
TEOPETUYECKUX, IPUKIAJHBIX U IPAKTUYECKUX 3a]1a4, BOZHUKAIOIIKX B X0/
poeCCUOHATILHOMN 1EATEIbHOCTH.

2 MecTO THMCHUILIHHBI (MOYJIsI) B CTPYKTYpe 00pa3oBaTe/ibHOI MPOrpaMMbl

Juctummaa Ousnka BXOIUT B 00s13aTENIbHYIO YaCTh Y4eOHOTO I1aHa
00pa3oBaTeNbHON MPOrpaMMBI.

J1st u3yueHus qTUCHUITUHBI HEOOXOIMMBbI 3HaHUS (YMEHUs, BIaICHHUS),
chOpMUPOBAHHBIE B pE3yJIbTaTE U3YUEHUS AUCIUILUINH/ MPAKTUK:

®dusuka, Maremaruka, Xumusa u MadopmaTrka B o0beMe cpeHei
0011e00pa30BaTEIHLHON HIKOJIBI

3uanus (yMeHUs, BIaJeHUs ), TOTy4YeHHbIC IPU U3yUYEHUU TaHHOMN TUCIUILINHBI
OyayT HEOOXOAMMBI AJIs U3YUYECHUS JUCIUILTNH/TIPAKTHK:

Xumust

be3onacHoCTh BeieHUs TOPHBIX paboT

TeopeTnueckas MexaHHKa

®u3rKa rOpHBIX MOPOJT

be3onacHOCTb KU3HEIEATEIbHOCTH

[Tpuxnannas MexaHuka

ConpoTuBieHne MaTepUajIoB

CrpowuTtenbHasi T€OTEXHOJIOTUS

3 Komnerenuuu ody4yarwierocsi, opmMupyembie B pe3yJibTaTe 0CBOECHHUS

AUCHUILNIMHBI (MOLYJIS1) M IJIAHMPYEMblIe pe3yJIbTaThl 00y4eHHs

B pesynbrarte ocBoeHMs AMCUUIUIMHBI (MOylsl) «Dusnkay oOydarouuiics 10KeH
o0yaiaTh CIEeayIOMUMU KOMIETEHIUSIMHU:

KO)I HHAWKATOpa I/IHI[I/IKaTOP JOCTHIXXCHUSA KOMIICTCHIINN

VYK-1 CnocoOeH ocymiecTBIsATh KpUTUYECKUI aHATIN3 IPOOJIEMHBIX CUTYyal[Uil HA OCHOBE
CHCTEMHOT'0 1T0/1X0/1a, BEIpabaThIBaTh CTPATEIUIO JEHCTBUNA

YK-1.1 AHanu3upyeT NpoOJEeMHYIO CUTYaLUIO KaK CUCTEMY, BBISBIISS €€
COCTABJISIOLIUE U CBA3M MEXKIY HUMHU

YK-1.2 Kputnuecku onieHMBaeT HaJIe)KHOCTh HICTOYHUKOB HH(OpMaIINH,
paboTaeT ¢ MpOTUBOPEUNBOM HHPOPMaLIUEil U3 pa3HbIX HCTOYHUKOB,
omnpenenseT mpodesl B UHPOPMAIMK, HEOOXOIUMOU JIJIsl PEIICHHS
pOoOJIEMHO CUTYallMU, U TPOEKTUPYET MPOLIECCHI [0 UX YCTPAHEHUIO

YK-1.3 Pa3pabatbiBaeT U coiepKaTeIbHO apryMEHTHPYET CTPATETHIO PEIICHUS
poOJIEeMHOI CUTYallMM HAa OCHOBE CUCTEMHOI0 M MEKIUCIUIUTMHAPHOTO
MIOJIX0/I0B; CTPOUT CLIEHAPUU peasTn3alliy CTPATETUH, ONpeaAesisl
BO3MOYKHBIE PUCKH | TIpeJyIaras MyTH UX yCTPaHCHHS




4. CTpyKTYypa, 00b€M U COlep:KaHue TUCHUILIHHBI (MOTYJIs1)

OO01mas Tpy10€MKOCTh TUCIIUTUIMHEI COCTABISIET 9 3aueTHBIX eNUHUI] 324 aKaj. 4acoB, B TOM

quCIe:

— KOHTaKkTHas padota — 14,8 akaz. yacos:

— ayauTopHas — 14 akan. 4acos;

— BHeayauTopHas — 0,8 akan. vacos;

— camocrostenbHas padora — 301,4 akaj. 4acos;

— B (popme npakTrueckoii moarorosku — 0 akaz. yac;

— MOATOTOBKA K 3a4e€Ty — 7,8 akaj. yac
dopma aTTecTariu - 3a4eT

AynuropHas 5 e
KOHTaKTHast paboTa Z 5 ®dopma TeKynero
5 K
B aKaJl. yacax ] B KOHTPOJIS
Pasnen/ tema 2 ( a ) e & Ha . P Koxn
5 & O | caMOCTOATENBLHOM | yCHEBAEMOCTH U
JIACTUTITAHBI & e = . | xoMmeTeHIUH
S & paboTel IIPOMEXKYTOUHOMH
nmab. | MpaxT. S
Tlex. p z'e aTTecTanun
3aH. 3aH. | O &
1. Mexanuka
YVK-1.1
BBITIOJTHEHHE VK-1.2
MPAKTHYECKHX VK-1.3
pabor (pelenue '
3a/1ad,
MIICHMEHHBIX DOBEPK
1.1 KunemaTuka pabor); POBCp
WHIMBUTYaTbHBIX
TOCTYIATENLHOTO H 0,5 04 5 KOHTPOJIbHAS A
BpaIIaTeIbHOTO JIBHKEHHUS pabora; A ’
KOHCYJIbTAIlHH
CaMOCTOSITEIIbHOE
U3y4YCHUE
yueOHOil u
Hay4HOM
JIUTEPATYPhI
MOArOTOBKA K YK-11
CEMHHAPCKOMY, YK-1.2
nabopaTopHOMy VK-1.3
1 3aHATHIO,
BBITIOJTHEHHE
nabopaTopHbIe
MPAKTHYECKHX
padoTEI;
pabor (pemenue
CEeMUHAPCKUE
1.2 Ilnnamuka 3aza4,
3aHSITHS,
[IOCTYMNATEIbHOIO U 0,2 0,5 0,4 5 IUCbMEHHBIX
. MpOBEpKa
BpAIIATEIbHOTO JIBUKCHHS pabor);
WHIMBUYaTbHBIX
KOHTPOJIbHAs .
. 3a/1aHHH;
pabora;
KOHCYJIbTalliH
CaMOCTOSITEIILHOE
U3y4YCHUC
yueOHOIt n
Hay4HOH
JIUTEPATYPHI
BBINOJIHEHHE MPOBEpPKa YK-11
1.3 3aKoHBI COXpaHCHUS B VK-1.2
0,2 0,4 10 MPaKTHYECKUX WHIUBUTYaTTbHBIX :
MeXaHHKe o YK-1.3
pabor (perieHue 3a/1aHUH; :




3a1ad,
MACEMEHHBIX
pabor);
KOHTPOJIBHAS
pabora;
CaMOCTOSTEIIBHOE
H3ydCHHE
yueOHOI u
HayqHOU
JINTEPaTypsI

KOHCYJIbTAallu!

1.4 Mexannueckue
KoJie0aHus U BOJIHBI

0,2

04

10

BBINOJTHCHHE
MPaKTHYECKUX
pabort (perieHue
3a/1ad,
MIMCHMEHHBIX
pabor);
KOHTPOJIbHAS
pabora;
CaMOCTOSTEIIBHOE
H3y4YCHHE
yueOHO u
HAay4HOH
JINTEPaTYPHI

MIpOBEpKa
WHAWBUIYAITEHBIX
3aJaHHI;
KOHCYJBTaIIHI

YK-1.1
YK-1.2
YK-1.3

1.5 PensaruBucrckas
MeXaHHKa

0,2

0,2

12

BBITIOJTHEHHE
MPAKTHYECKUX
pabort (pemieHue
3aj1ad,
MUCHMEHHBIX
pabor);
KOHTPOJIbHAST
pabora;
CaMOCTOSITEJILHOE
U3yYeHUE
y4aeOHOU 1
Hay4HOU
JIUTEPaTyphI

MpOBEpKa
WHAWBUIYAITEHBIX
3a/IaHU;
KOHCyJ'leaLlI/II/I

YK-1.1
YK-1.2
YK-1.3

HWroro no pazneny

13

0,5

18

42

2. MonekynspHas Gpu3nka u
TEPMOJIHAMUKA

2.1 Cratuctuyeckas pusmnka
U MOJIEKYJISIPHO-
KHHETUYEeCKasl TEOPHs

0,2

0,2

25

BBITIOJTHEHHE
MPAaKTHYECKUX
pabort (peuieHue
3ajad,
MTHUCbMEHHBIX
pabor);
KOHTpOJIbHAS
pabora;
CaMOCTOSITEIILHOE
U3yYeHUE
yueOHO u
Hay4HOU
JIUTEPATyphI

MPOBEpPKa
I/IH}II/IBI/IJIyaJ'[ BHBIX
3a/IaHU;
KOHCyJ'[I)TaLII/II/I

YK-1.1
YK-1.2
YK-1.3

2.2 TepmouHAMHKA

0,2

15

0,2

25

IIOATrOTOBKA K
CEMHUHApPCKOMY,
71ab0paTopHOMY

3aHSTHIO;
BBITIOJIHCHHEC
TMPAKTUICCKUX
pabort (peLieHue
3ajad,
MHACEMEHHBIX
pabor);

7abopaTopHbIe
paboTHL;

CEMHHAPCKUE
3aHSITHS,
MpOBepKa

WHIMBUTYaTTbHBIX

3a/IaHUI;

KOHCYJIbTaLlH

YK-1.1
YK-1.2
YK-1.3




KOHTPOJTbHASI
pabora;
CaMOCTOSITEIFHOE
U3y4eHUe
yueOHOI
HayqHOH
JIATEpaTyphl

Wroro o pa3geny

0,4

15

04

50

3. DIEeKTpUYECTBO M MATHETH3M

3.1 DnexrpocraTuueckoe

ToJie

0,2

0,2

12

BBITIOJTHEHHE
MPaKTHYECKUX
pabort (perieHue
3a/1ad,
MHCHMEHHBIX
pabor);
KOHTPOJIBHAsS
pabora;
CaMOCTOSTENBHOE
H3y4YCHHE
yueOHOIl u
HAay4HOH
JINTEPATYPHI

MpoBEpKa
WH/IUBUTyaJIbHBIX
3a7aHUi;
KOHCYJIbTAlln|

VK-1.1
YK-1.2
VK-1.3

3.2 DneKTpocTaTuuecKoe

I10JIC B BEHICCTBE

12

CaMOCTOSATENBHOE
u3ydeHue
yueOHOIl u
HAay4HOH
JUTEpaTyphl

KOHCYJIbTalln!

VK-1.1
YK-1.2
VK-1.3

3.3 IlocTossHHBIH

SJIeKTpI/I‘ICCKI/Iﬁ TOK

0,2

05

0,2

10

MIOJTOTOBKA K
CEMHHApCKOMY,
71a00paTOPHOMY

3aHATHIO;
BBITIOJTHEHHE
MPAKTHYECKUX
pabort (perieHue
3ajad,
MHCHMEHHBIX
pabor);
KOHTPOJIbHAS
pabora;

CaMOCTOSITEITEHOE

U3yYeHUE
y4aeOHOI 1
Hay4HOU
JIATEPATyPhI

nabopaTopHbIe
paboTHI;
CeMUHapCKue
3aHATHS;
MpoBepKa
WHIMBUIYaJIbHBIX
3a7aHUi;
KOHCYJIbTalluH

YK-1.1
YK-1.2
YK-1.3

3.4 MarauTHoOE I10JI€ B
BaKyyM€ U B BCIICCTBE

0,2

0,2

10

CaMOCTOSITENIbHOE
U3y4eHue
yueOHOIt n
Hay4HOH
JIMTEpaTypBbI

KOHCYJIbTalln:

YK-1.1
YK-1.2
YK-1.3

3.5 DnekrpomMarHuTHas

HHIYKITUS

0,2

0,2

12

BBITIOJTHEHHE
TMPAaKTHYCCKUX
pabort (perieHue
3amad,
IMHMCBbMEHHBIX
pabor);
KOHTPOJIbHAsI
pabora;
CaMOCTOSTEIIBHOE
U3yYCHUE
yueOHO U

MpOBEpKa
I/IHJII/IBI/I)IyaJ'lBHLIX
3a7aHUi;
KOHCYIJIbTaIlH

YK-1.1
YK-1.2
YK-1.3




HaY4HOHI

JIUTEPaTyPHI
CaMOCTOSITEILHOE VK-1.1
3.6 DiekTpHUECKHe U3ydeHUe YK-1.2
KOJIeOaHus M IepeMEHHBIN 1 0,2 0,2 20 yueOHOIt n KOHCYJIbTallH VK-1.3
TOK HayqHOH
JIUTEPATYPHI
HWroro o pazneny 1 05 1 76
4. BonHOBasI ¥ KBAHTOBAsI ONITHKA
CaMOCTOSITEILHOE YK-1.1
U3y4YCHHUE CeMHHApCKUe YK-1.2
4.1 DneKTpOMarHUTHbIC yier P )
BOHbL 0,2 17,4 yueOHOI 3aHSTHS, VK-1.3
HayYHOU KOHCYJIbTaIAN
JIUTEPATYPHI
BBITIOJTHEHHE YK-1.1
TPAKTHYCCKHX YK-1.2
pabor (pemerne YK-1.3
3amad,
MIMCbMEHHBIX HboBeDKa
4.2 Nurepdepenius pador); I/IHI[I/I]EI/I,I[YEJILHLIX
' 0,1 0,2 20 KOHTpOJIbHAS .
CBETOBBIX BOJH 3a/IaHHI;
pabora;
KOHCYJIbTALH
CaMOCTOSTEIBHOE
U3ydeHHe
yueOHO# u
HAay4HOH
JIATEPATYPBhI
MOJATOTOBKA K YK-1.1
1 CEMUHAPCKOMY, YK-1.2
71a60paTOPHOMY YK-1.3
3aHSTHIO;
BBITOJIHEHHE
71abopaTopHbIe
MPAKTHYCCKHX
paboTHI;
pabot (pemenue
CeMHHApCKUe
4.3 Tnppakmust CBETOBBIX Janad, 3aHSATHUS;
' 0,1 1 0,1 20 NMACEMEHHBIX ’
BOJIH . mpoBepKa
pabor);
WH/IMBHUTYaJbHBIX
KOHTPOJIBHASI .
3a/1aHHI;
pabora;
KOHCYJIbTaLH
CaMOCTOSITEIBHOE
U3yYCHUE
yueOHOil u
Hay4HOM
JIATEPATYPhI
CaMOCTOSITENTbHOE DOBEDKA YK-1.1
HsycHme I/IH,E[I/I]I;)I/II[ EJ'II;HBIX YK-1.2
4.4 KBaHTOBasl ONITHKA 0,1 1 20 yueOHOI yat VK-1.3
. 3a/1aHHH;
HayIHON
KOHCYJIbTAIH
JIATEPATYPhI
Wroro no pazgeny 0,5 1 1,3 77,4
5. KBaHrtoBasi, aTOMHas U siiepHast
¢dmsnka
KOHTPOJIbHAs VK-1.1
paborta; DOBEDKA YK-1.2
caMoCTOATeNbHOE | 1/111;1/1 EHBHHX YK-1.3
5.1 KBanToBas MexaHHuKa 0,2 0,5 20 H3ydeHHe AHBIIyaT
. 3a/IaHHH;
1 yueOHOH u
. KOHCYJIbTALH
HAY4YHOU
JIMTEPATyPhI
5.2 ®usuka atoma 0,2 0,5 0,5 10 BBITTOJTHEHUE MpOBEpKa




VK-1.1

MPAKTHYCCKUX
pabort (perenue YK-1.2
3a1a4, VK-1.3
MHCEMEHHBIX
pabor);
HHANBUyaIbHBIX
KOHTPOJIbHASI .
3a/1aHHIA;
pabora;
KOHCYJIBTALlHN
CaMOCTOSTEIIBHOE
H3ydYcHHe
yueOHOM U
HaY4YHOI
JIUTEPATYphI
MOJArOTOBKA K YK-1.1
CEMHHAPCKOMY, YK-1.2
1abopaTOpHOMY VK-1.3
3aHSATHIO;
BBITIOJTHEHHE
n1abopaTopHbIE
NPAKTHYECKHX
paboThI;
pabort (pemeHue
CeMUHAapPCKUe
A, 3aHSATHUS;
5.3 SAnepHas pusuka 0,2 0,5 10 MTHCBMEHHBIX >
MpOBepKa
pabor);
WHIMBUTYaTTbHBIX
KOHTPOJIbHAS .
3a/1aHuil;
pabora;
KOHCYJIbTAIlHH
CaMOCTOSTEIIBHOE
H3ydYcHHE
yueOHOM U
Hay4HOUI
JIUTEPATYPhI
CaMOCTOSTEIILHOE DOBEDKA YK-1.1
5.4 ®usnka 3eMeHTapHBIX U3y4yeHHe POBEp YK-1.2
o WHUBUYaTbHBIX
YaCTHUI[ U COBPEMECHHAS 0,2 16 yueOHOI U - VK-1.3
¢dusnyeckas KapTHHA MUpPa Hay4HOH ’
KOHCYJIbTAINH
JIUTEPATYPhI
HWroro o pazneny 0,8 0,5 15 56
HWroro 3a cemectp 4 4 6 301,4 3a4eT
4 4 6 301,4 3aueT

HToro no aucuuruiiae




5 O0pa3oBare/ibHbIe TEXHOJIOTHH

[Tpu peanu3anuu pa3aIMuHBIX BUIOB yueOHOH paboThl Hanbonee 3P PpeKTHBHbIE
pe3yabTaThl OCBOCHUS AUCHUIUINHBI «DHU3UKa» NAI0OT TPAJUIIMOHHBIE 00pa30BaTEIbHbIC
TEXHOJIOTUH, UHTEPAKTUBHBIE TEXHOJIOTHH, HH(HOPMAITMOHHO-KOMMYHHUKAIIIOHHBIE
00pa3oBaTeNbHbIE TEXHOIOTHH.

1. TpapuunoHHbIle 00pa30BaTEIbHBIE TEXHOIOTUN OPUEHTUPYIOTCS HA OPraHU3aLUIO
00pa30BaTeNpHOro MpoIiecca, MPeIoIaraolyo IpSMYI0 TPAHCISIUIO 3HAHUN OT
MperoiaBaTensi K CTyIeHTY (MPEeUMYIIECTBEHHO Ha OCHOBE OOBSICHUTEIHHO-
WUTIOCTPATHUBHBIX METOAOB 00y4eHus1). YueOHast AesITeTbHOCTD CTYJIeHTa HOCUT B TAaKUX
YCIIOBUSIX, KaK IIPAaBUIIO, PEPOTYKTUBHBII XapakTep.

@DopMbl yUeOHBIX 3aHATHIA C UCIIOJIB30BAHUEM TPATUIIMOHHBIX TEXHOIOTHIA:

HndopmaninonHast TeK1us— MOCIe10BaTeIbHOE U3I0KEHHE MaTeprala B
JTUCIUIUTMHAPHOM JIOTUKE, OCYLIECTBIIIEMOE IPEUMYIIECTBEHHO BEpOATbHBIMU CPEICTBAMU
(MOHOJIOT TIpeno1aBaTelIs).

CemuHap — O6ecena mpenoaaBartessi U CTYIEHTOB, 00CYXK/IEHUE 3apaHee
MOATOTOBJICHHBIX COOOIICHUH MO KaXKIOMY BOPOCY TJIaHa 3aHSATHUS C SIUHBIM JJIsl BCEX
MepeyHeM peKOMEHAye-MOM 00s13aTEIbHOM U TOTIOTHUTEILHON JTUTEPATYPHI.

[TpakTryeckoe 3aHsATHE, TOCBSIIEHHOE OCBOCHUIO KOHKPETHBIX YMEHHM U HABBIKOB
IO MPEATIOKEHHOMY aJITOPUTMY.

JlaboparopHas paboTa — opranu3amnus yaeOHoi paboThl C peaTbHBIMU
MaTepHaTbHBIMU U HH(POPMAITMOHHBIMU 00BEKTAaMH, SKCIIEPUMEHTANIbHAs padoTa ¢
aHAJIOTOBBIMH MOJIEJISIMU Pe-aJIbHBIX OOBEKTOB.

3. laTepakTUBHBIC TEXHOJIOTUU — OpraHu3alus 00pa3oBaTeNbLHOrO MpoIiecca,
KOTOpasi mpe/IoiaraeT akTMBHOE U HEJTMHEWHOE B3aUMOJICHCTBUE BCEX YUACTHUKOB,
JOCTHKEHHE HA TOM OCHOBE IMYHOCTHO 3HAYUMOTO IS HUX 00pa30BaTEeIbHOTO pe3yibTara.
Hapsiny co cnennanu3upoBaHHBIMU TEXHOJOTUSMHU TaKOTO poJia MPUHLIUIT UHTEPAKTUBHOCTHU
MIPOCJIEKNUBAETCS B OOJIBIINHCTBE COBPEMEHHBIX 00pa30BaTEIbHBIX TEXHOIOTUH.
HHTepakTUBHOCTH M0/Ipa3yMeBaeT CyObeKT-CyObEKTHbIE OTHOIIEHUS B X0J1€
o0pa3oBaTeNpHOrO Ipoliecca U, Kak CleJCcTBUe, JOPMHUPOBAHUE caMOpa3BUBarOLIeHCs
MH(POPMAITMOHHO-PECYPCHON CPEJIBI.

®opMbl yueOHBIX 3aHITUN C UCIIOJIb30BAHNEM CIIELUATN3UPOBAHHBIX HHTEPAKTUBHBIX
TEXHOJIOTUH:

Jlexuust «oOpaTHO CBA3M» — JIEKIMSI—IPOBOKALNS (M3JI0’)KEHHE MaTepHala ¢ 3apaHee
3a-TJTAHUPOBAHHBIMU OIIMOKAMH ), JTEKIIUI-0ece1a, JICKIUsI-TUCKYCCHSI.

CeMuHap-IUCKyCCHS — KOJUIEKTUBHOE O0CYKIEHHE KaKoro-1100 CIIOpHOTo BOIIPOCa,
po0GJIeMbl, BBISIBIEHME MHEHUH B Tpymie (MEXTpynnoBON AUAJIOT, IUCKYCCUs KaK CIop-
JTAAJIOT ).

4. 'npopMarmoHHO-KOMMYHHKAIIMOHHBIE 00pa30BaTe/IbHbIE TEXHOIOTUU —
opraHu3anys 06pa3zoBaTeIbHOTO MPOLECcCca, OCHOBAHHAS Ha MPUMEHEHUN
CHeIHaTM3UPOBAHHBIX MPO-TPAMMHBIX CPeJl U TEXHUUECKUX CPEJICTB PaOOTHI C
uHpopMaImen.

@DopMbI yUeOHBIX 3aHATUH C UCTIOJIb30BAaHHEM HH(POPMAITMOHHO-KOMMYHHKAIIHOHHBIX
TEXHOJIOTUH:

Jlexuus-Bu3yanusaius — U3JI0KEHUE COIePKaHMSI COTIPOBOXKIAETCA Ipe3eHTaluen
(nemoHcTpanueil yueOHbIX MaTepUajoB, IPEICTABICHHBIX B PA3JIMUHbIX 3HAKOBBIX
cucTeMax, B T.4. WIIIOCTPATUBHBIX, IpaUIecKux, ayIuo- U BUJEOMATEPHAIIOB).

[TpakTuyeckoe 3aHATHE B hOpME MPE3EHTAIIMU — IPEACTABICHUE PE3YIbTATOB
MIPOEKTHOM HJIM UCCIIE0BATEIbCKOM I€ATEIbHOCTHU C UCIIOIb30BAaHUEM
CIELMAIM3UPOBAHHBIX IPOTPAMMHBIX CPEI.



6 YueOHO-MeTOAHYECKOE 0O0ecTieYeHHe CAMOCTOATEIbHOM padoThl 00y4al0IUXCS

ITpencraBieHo B puiioxeHuu 1.

7 OneHOYHBIE CPeCTBA ISl IPOBEACHHUS IIPOMEKYTOYHOM aTTecTAluH
[IpencraBieHbl B MPUIOKEHUH 2.

8 YueOHO-MeTOIHYecKOe U HH(poOpMAIMOHHOE 00ecnedyeHHue TUCITUTITHHBI

a) OcHoBHas JUTEpPaTYypAa:

1. Cagenses, U. B. Kypc ¢usuku : yuebnoe nocodue i1st By30B : B 3 Tomax / U. B.
CagenbeB. — 8-e u3., crep. — Cankr-IlerepOypr : Jlans, [6. r.]. — Tom 1 : Mexanwuka.
MonexkynsapHaas pusuka — 2021. — 356 ¢c. — ISBN 978-5-8114-6796-9. — Tekcr :
3JICKTPOHHBIN // JIaHb : aneKTpoHHO-O0nbIMoTeunas cucrema. — URL:
https://reader.lanbook.com/book/152453 (nara oOpamienus: 11.04.2025). — Pexum
JOCTYTIA: JIJIsl aBTOPU3. TIOJIb30BATEIICH.

2. Cagenbes, . B. Kypc obmeit pusuku : yuedbnoe mocodue : B 3 romax / 1. B.
CagenbeB. — 15-¢ u3n., crep. — Cankr-IlerepOypr : Jlans, [6.1.]. — Tom 2 :
OnektpuuectBo U MarHeTusM. Bomaubl. Ontuka — 2019. — 500 c. — ISBN 978-5-8114-
3989-8. — Tekcr : anekTpoHHbIHN // JIaHb : 2IeKTpOHHO-0MOMMoTeyHas cuctema. — URL:
https://reader.lanbook.com/book/113945 (nmata obpamienus: 11.04.2025). — Pexxum
JOCTYTIA: JIJIsl aBTOPU3. TIOJIH30BATEIICH.

3. Casenbes, 1. B. Kypc dusuku : yuebHoe nocodue : B 3 romax / 1. B. CaBesnbeB. —
7-e u31., crep. — Cankr-IlerepOypr : Jlans, [6. r.]. — Towm 3 : KBantoBas ontuka. AToMHas
¢usuka. dusnka TBepaAOro Tena. dusruka aTOMHOTrO spa U deMeHTapHbIX dactul] — 2019,
— 308 c. — ISBN 978-5-8114-4254-6. — Tekcr : anekTponHbii // JlaHb : 371€KTPOHHO-
oubnmmoreunas cucrema. — URL: https://reader.lanbook.com/book/117716 (mata
obpamenust: 11.04.2025). — Pexum goctyna: AJjis aBTOPU3. MOJIb30BaTENCH.

0) /lonoJiHUTEIbHAS JIMTEPATypa:

1. Uponos, U.E. 3agaun no obieit pusuke [Tekcr] : yue6. nocodue / U.E. Upomos. —
12-e uzn., crep. — CII6.: Jlanb, 2007. — 416 c.: un. — (Yuebuuku amns By3oB. CrenuanbHas
muteparypa). — ISBN 978-5-8114-0319-6.

2. Yepros, A.T'. Bagaunuk o ¢usuke [Tekct] : yuebd. mocodue / A.I'. Ueptos, A.A.
Bopo06beB. — 8-e u3a., mepepad. u gom. — M. : @usmarmut, 2008. — 640 c.: wi. — ISBN 9875-
94052-145-2.

3. ®u3nKa TBEPAOTO Tela, aTOMa U aTOMHOTO si7pa [ DNEeKTPOHHBIN pecypc] : yueOHoe
noco6wue [ By30B] / C.A. ByrakoB [u ap.] ; MarHUTOropcKkuii roc. TEXHUUYECKUMA YH-T UM.
I'. . HocoBa. - Marautoropck : MI'TY um. I'. 1. Hocoga, 2019. - 3arm. ¢ TuTyn. 3kpaHa. -
URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=3818.pdf&show=dcatalogues/1/1
530254/3818.pdf&view=true

B) MeToanueckne yKazaHusi:

1. Mexanuka. MonekynsipHas GU3rMKa U TEpPMOAMHAMUKA [ DNIEKTPOHHBIN pecypc] :
naboparopuslii npaktukym / E.H. Acranos, 3.H. botuena, JI.C. [lomxenkosa u ap. ; MI'TY.
- Maraurtoropck: MI'TV, 2016. - 3arin. ¢ tutyi. sxpana. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=2420.pdf&show=dcatalogues/1/113
0121/2420.pdf&view=true

2. BeuepkuH, M.B. DnektpocraTika U OCTOSIHHBIN TOK [ DJIEKTPOHHBIN pecypc] : IPaKTUKYM
/ M.B. Beuepkun, O.B. Kpusko, E.B. Makapuesa ; MI'TY, H-T sHepreTHKH U aBTOMATHKH,
Kad. pusuku. - Maraurtoropek : MI'TY, 2012. - 3arun. ¢ Turyn. skpana. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=1544.pdf&show=dcatalogues/1/112
4701/1544.pdf&view=true



https://reader.lanbook.com/book/152453
https://reader.lanbook.com/book/113945
https://reader.lanbook.com/book/117716
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

3. CaBuenko, FO.1. [lepemeHHbIH TOK [ DIEKTPOHHBIN pecypc] : mabopaTOpHbIi
npaktuky™m / FO.W. CaBuenko, O.H. BoctpoknyroBa, H.1. Mumenesa ; MI'TVY . -
Marnutoropck : MI'TY, 2018. - 3aru. ¢ Tutyn. sxpana. — URL

r) [Iporpammuoe o6ecnieuenue u UHTepHeT-pecypenbi:

IIporpammHoe o0ecnieyeHue

HaumenoBanue .
110 Ne norosopa Cpoxk neiicTBUS TULIEH3UU
7Zip cB00OTHO pactipoctpansemoe [10 0eccpouHO
Adobe Flash
Professional CS5 |K-113-11 ot 11.04.2011 OeccpouyHo
Academic Edition

IIpodeccnonanbubie 0a3bl JAHHBIX U HH(OPMAIMOHHbIE CIIPABOYHbIE CHCTEMbI

HasBanwue xypca Ccplika
HannonansHas nHGOPMAIIMOHHO-aHATUTHYECKAs URL:
cucrema — Poccuiickuit nniekc Hayunoro nutupoBanus | https://elibrary.ru/project risc.a
(PUHILL) sp

9 MaTepuaJIbHO-TeXHHYeCKOe odecrnedeHne TUCHUILINHBI (MOIYJIs1)

MaTepI/IaJILHO-TeXHI/I‘IeCKOG obecneyeHne JUCHUITIIIMHBI BKIIFOYACT:



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

Y4eOHble ayTUTOPHH AJISl IPOBECHUS 3aHATHI JIGKIMOHHOTO TUMa. OCHalleHue:
MynbTUMeANIHHBIE CPEACTBA XPAaHEHNUs, Iepelaur U MPeICTaBIeHUs HH(OPMAIIHH.

VYuebHas ayquTopus AJ1s IpoBeeHus Ja0dopaTopHbIX padot: Jlaboparopus
MEXaHUKH, MOJIEKYJISIpHOM (u3nku u TepmoguHaMuku. OcHaienue: JlaboparopHsle
YCTaHOBKH, U3MEPUTENbHbIE TPUOOPHI AJIs IPOBENCHUS J1a00paTOPHBIX paboT:

1. bamucTuyeckue MasiTHUKY.

2. Mastauk ObepOeka.

3. OU3NUECKUI MAsITHUK.

4. Jlocka l'anbroHa.

5. JJaboparopHas ycTaHOBKa JUIs MCCIIEIOBAHUS paclpe-IelIeHUs TEPMO3JIEKTPOHOB
10 MOJYJIFO MX CKOPOCTH.

6. JJaboparopHast ycTaHOBKa I OIIpeesIeHHs] ToKa3aTeael aanadbarsl Y METOJOM
Knemana u /lezopma.

7. JJaboparopHast ycTaHOBKa JUIsl IPOBEPKU 3aKOHA BO3PACTAHUS SHTPOIHHU B
nporecce nuddy3un ra3oB Ha MOJEITH ITEPEMEIIMBAHUS [IAPOB.

8.JIaGopaTopHasi yCTaHOBKA JUJIsl IPOBEPKH 3aKOHOB BO3PACTAHUS SHTPOIIHH B
IIpoLIecCe TEMI000MEHA.

9. YcranoBka sabopaTopHas sl H3Y4EHUS 3aBUCUMOCTU CKOPOCTH 3ByKa OT
temneparypst "MP-C3-M"

10. YcranoBka naGopaTopHas AJisl MCCIEI0BAHUS TEMJI0EMKOCTH TBepAoro rena "Md
-TET-M".

11. YcranoBka abopatopHas Jyis ONpeIesIeHUs] yHUBEPCAIbHON ra30BoMi
nocrosiHHol "M®-OI'TI-M".

12. Crenn nabopaTOpHBIiA Ta30BbIEe TPOLIECCHI.

13. MepurtenbHbIii HHCTPYMEHT.

VYyeOHast ayuTOpHs Ui IpoBeieHus JabopaTopHbIX pabot: Jlaboparopus
anekTpuuecTBa U ontuku. OcHamenue: JlaboparopHble YCTaHOBKH, N3MEPHUTEIBHEIC
puOOPHI AJIS TPOBEJICHUS 1a00OPATOPHBIX padoT:

1.JIaGoparopHast ycTaHOBKa JJIs1 UCCIIEJOBAHUS AIEKTPOCTATHUECKOTO TOJISI C
MIOMOIIBIO OJIMHAPHOTO 30H/1A.

2. YcTaHOBKa IS ITYHTUPOBAHMS MUJITHAMIIEPMETPA.

3. YcranoBKa 1abopaTtopHast Ist OTIpeIeIeHUs] HHAYKTHUBHOCTH COJICHOUA U
MarHUTHON MPOHULIAEMOCTH.

4. YcraHoBKa Ja0opaTopHas AJIs U3Y4YEHUs pe30HaHCa HaNpsKEHUH U OTpeieNIeH s
WHTYKTUBHOCTH

5. JJaboparopHasi yCTaHOBKa JUTsl U3Y4EHHsI JUTMHBI CBETOBOW BOJIHBI M XapaKTEPHCTUK
TU(GPAKIUOHHOMN pEeIIeTKH.

6. JlabopaTopHast ycTaHOBKa JJIs OIIpEeNICHUs painyca KPUBU3HBI JIMH3bBI U JUTUHBI
CBETOBOI BOJIHBI C MOMOIIbIO KoJien; HproToHa.

7. JJabopaTopHas ycTaHOBKa JJIsl ONpeACTICHHs KOHIIEHTPAIIUN PACTBOPOB caxapa 1
ITOCTOSTHHOW BPAILEHUS.

8. IcTOYHMKM MUTaHUS TOCTOSTHHOTO TOKA.

9. Marasun emkocreii Time Electronics 1071.

10. Mara3un emkoctu P-513.

11. Mara3un unaykruBHocteit Time Electronics 1053.

12. Mara3unsl conpoTtuBieHuii P-33.

13. Mynbtumerps adpossie MAS-838.

14. MynstumeTpsl APPA 106,203,205.

15. Ocummtorpad apyxkanansHbit GOS-620 FG.

16. ITonapumerp CM.

17.MepuTenbHbII UHCTPYMEHT.

VYueOHast ayIuTOpuUs 1715 TPOBeACHUS TabopaTopHbIX padoT: JlabopaTopus aToma,
TBepJOro Tena, sapa. OcHamienue: JlaboparopHble YCTaHOBKU, U3MEPUTEIbHBIE IPUOOPEI



IS

MIPOBEJICHUS 1TA00PATOPHBIX paboT:
1.JTabopaTtopHas yctaHoBka Juis "M3yduenus BHemHero GoTodddexra’.

2.
Pun6epra.
3.
. YcTaHOBKa AJ1s1 OIpeesieHHs! JUIMHBI Ipo0Oera 4acTull B BO3/1yXe€.
. I3meputens ckopoctu cueta YHIM2-2.
. Monoxpomaropst MYM-1.
. Mynstumerpst APPA 205, 207.
. Ocmnorpad neyxkanansHbiii GOS-620 FG.
. MepuTenbHbli HHCTPYMEHT.

O© 00 N O O b~

VYcranoBka IJI1 U3YYCHHS CIICKTpa aToMa BOAOpoaa U OIIPEACIICHUA IMOCTOSIHHOM

VYcranoBka na6opaTopHa${ JJI1 OIIPEACTICHUS ITOTCHIMAIa BO36y>KI[CHI/IH rasa.

YueOHbIe ayTUTOPUH JUIs IPOBEACHUS MPAKTUYECKUX 3aHIATHH, TPYIIIOBBIX U
VHIUBUIyaIbHBIX KOHCYJIBTALUH, TEKYILET0 KOHTPOJIS ¥ TPOMEKYTOYHOM aTTECTAIHH.
OcHaienue: MHTepakTuBHas J0CKa, TPOEKTOP. Jlocka, My IbTUMEIUIHBINA IPOEKTOP, SKPaH.

[Tomermienus 171 caMocToATeNbHOM paboThl 0Oydarouuxcs. OcHalleHHe:
I[Tepconanbhbie kKommbloTepbl ¢ nakerom MS Office, ¢ Beixogom B IHTEpHET U ¢ TOCTYIIOM B
AIIEKTPOHHYIO HH(POPMALIMOHHO-00pa30BaTENbHYIO CPEly YHUBEPCHUTETA.

[Tomemenue s XpaHSHHSI ¥ TPOYUIAKTUICCKOTO 00CTYKUBAHUS y4eOHOTO
obopynoBanus. OcHamenue: CTeiaxu A XpaHEHUs] y91eOHO-MEeTOAMYEeCKON
JTOKYMEHTAIMH, CTEJUTAXH M Ce(bI sl XpaHEHHsT y4eOHOT0 000pyI0BaHUS, HHCTPYMEHTHI
ISl PEMOHTa 000PY/JOBAHHS.



IIpniaoxenne 1. YdeOHo-MeTOaMYecKOe o0ecrnedyeHHe CAMOCTOSATENbHON PadoThI
00y4Yaro M XCH

[To mucuunnuHe «®Pu3MKa» NpPeayCMOTpEHA BHEAayIUTOpHAas CaMOCTOATEIbHas paboTa
oOyJaromuxcsi.

BueaynutopHas camocrosiTenbHas paboTa 00y4arommxcsi BKIIIOYAeT B ce0s: MpopaboTKy
JEKIIMOHHOTO MaTepuaia, M3ydeHHEe JIMTepaTypbl 110 COOTBETCTBYIOILEMY pa3Jielly; pelleHHe
UH/IMBUYAIbHBIX KOHTPOJBHBIX pPabOT, MOATOTOBKY K BBIMOJHEHHUIO J1a0OpaTOpHBIX pador,
HOJATrOTOBKY K OTYETY IO J1a00opaTOpHbIM paboTam.

Ilpumepnvie unousuoyanvrvie KOHMpoOabHbIE PAOOMbL
1 kypc (ycTaHOBOYHAS, 3MMHSISI CECCHM)
Konrposbnas padora Ne 1 «Mexanuka. J1eKTPOMATrHeTH3M»

1. Touka nBuxercs B miockocty XOY 1o 3akony: X=10coswt; y=10(1-sinwt). Haiitu myTs,
IPOIIEHHBIN TEJIOM 3a 2¢; YroJl MEXAYy BEKTOpaMH CKOpOCTH V M YCKOPEHUS &; TPAeKTOPHIO
nBrKeHus y=f(x).

2. Ha riaaxoi HaKJIOHHOM IUIOCKOCTH, cocTapistomeit yroi o = 30°
C TOPU30HTOM, HAXO/AUTCSI KaTyIlIKa C HUTKOM, CBOOOIHBIN KOHELl KOTOPOi
YKpEeIUICH, KaK IoKa3aHo Ha pucyHke. Macca katymku m = 200 r, e¢
MOMCHT HHEPIHH OTHOCHTENBHO coGcTBeHHOM ock | = 0,45 r-M%, pammyc
HaMOTaHHOTO CJIOSI HUTOK I = 3 cM. HaliTu yckopeHue ocu KaTyIiKH.

3. Ilnardopma ¢ neckom obmiel Maccoit M = 2 T CTOHUT Ha penbcax @T
Ha TOPU30HTAJIBHOM YYaCTKE IMyTH. B recok nmonagaer cHapsa Maccord m v
= 8 kr u 3acTpeBaeT B HEM. [IpeHeOperas TpeHneM, ONpeaeanTh, ¢ KaKon

CKOpPOCTBIO OyZeT OBUTaThCS IUIATGOpMa, €CIi B MOMEHT IOMaJaHus M —T
cKOopocTh cHapsiia L = 450 M/c, a e¢ HaNpaBJICHUE — CBEPXY BHUB NIOJl  Friiiiir it i i i
o = 30° K TOpPU3OHTY.

4. Ha nByx OECKOHEYHBIX MMapajuIeIbHBIX MNIOCKOCTSIX PABHOMEPHO pacIpeaeIICHBI 3apsiibl C
MOBEPXHOCTHBIMU IUIOTHOCTSAMHU G1 U G2.0mpenenuTs HanpsHpKeHHOCTh JEKTPUYECKOTo IMOJIS:
MEXIy TUIOCKOCTSIMH; BHE TUIOCKOCTeH. [TocTpouTh rpaduk M3MeHEHHs HANpsKEHHOCTH TIOJIS
BJIOJTb JIMHKH, TIEPIICH/MKYIIAPHO mmacTiHaM. [IpuHsTh 61=6, 6,=—20, rae 6=20uKn/M’.

5. /IBa konneHcaropa 31ekTpoeMKocTIMU C1=3 MK®D 1 Cp=6 MK®D coeTmHEHbI MEXTY OO0
u npucoeauHensl k 6arapee ¢ DJIC E=120 B. Onpeaenuts 3apsibl KOHACHCATOPOB M PA3HOCTh
notenimanos U; u Uy Mex Ty nX 0OKIIaIKaMu, €M KOHJICHCATOPBI COSIUHEHBI: 1) mapamiensHo,
2) MOCJIeI0BATEIBHO.

6. [To 1ByM OecKOHEUHO ATMHHBIM MPSIMBIM HapaljiebHbIM IPOBoAaM TeKyT TokU 11=20A u
1,=30A B ogHOM HanpasiieHud. Paccrosiaue mexy mpoBoaamu d=10 cM. BeIMUCINTS HHAYKIIHIO
B MaruuTHOrO Mo B TOUKE, YAAJCHHON OT 000X NPOBOAOB Ha OJlMHAKOBOE paccrostHue I = 10
CM.

1 kypc (3UMHSS, JI€THAS CecCHU)

KontpoabHasi padora Ne 2 «MoJiekyasipHas ¢u3nka u TepMoamHamMuka. Onruka.
KBanToBas, aToMHas U siiepHast pU3NKA»

1. Ilpu narpeBanuu v =1 KMOJIb ABYXaTOMHOTO Ia3a €ro TepMOJAMHaMUYECKas TemrepaTypa
yBenuuuBaercs ot Tp go T, = 1,5 Tj. Hailtu usmenenue AS sHTponuM, €ciiv HarpeBaHUe
MPOUCXOIUT U30XOPHUECKH.

2. OnpenenuTh JIMHY BOJHBI CBETA, MAJAI0NIET0 Ha TU(PAKIIMOHHYIO PEIIETKY, Ha KX IbIid
MUJUTAMETP KoTopoi HaHeceHo n=400 mTpuxoB. Cnekrp HaOmIOZaeTCs Ha DJKpaHe,
pAacIIoNIOKEHHOM Ha paccTosHuM =25 cM oT pemietku. PaccTosiHue Ha 3KpaHe MEXIy TPETbUMHU
MaKCHMYMaMHU CJI€Ba U CIIpaBa OT UEHTpalibHOro Ax=27,4 cMm.

3. JIBa HUKOJIS PACIIOJIOKEHBI TAK, UTO YTOJI MEXKY UX TTTABHBIMU TUIOCKOCTSIMH COCTaBIISIET
¢=60°. Bo cKOJIbKO pa3 yMEHBIIUTCS HHTEHCUBHOCTh €CTECTBEHHOTO CBETA lg P MPOX 0K AeHUH



yepe3 00a Hukois. KoadduuuenT noriomieHus ceera B KaxaoM Hukone k=0,05.

4, ®otorpdext mpoucxoaut noxa AeiicteueM uzydeHus ¢ A = 0,09mkm. Onpeaenuts padoTy
BBIX0/JIa IEKTPOHOB U3 MeTailia, €clii (POTOTOK MpeKpaliaeTcs Ipu 3aAepPKUBAIOICH pa3HOCTH
norenuanos U, = 3,8B.

5. Ilpu kakoii ckopoctH V 3J7eKTpoHa ero neOpoiiyieBcKas JInHa BOJIHBI Oyaet paBHa: 1) 650

HM, 2) 3 im?
23

6. Onpenenute YHEpryIO CBA3M 114 SAApa aTOMa 1 Na

Ilepeuenv nadvopamopnvix pabom

1 kypc (ycTaHOBOYHAasI ceccust)

Ne 1 «IIpumeHeHne 3aKOHOB COXpaHEHUS 1JIsl OTIpeIeJICHHs] CKOPOCTHU TMOJIeTa IMyJIN

Ne 28 «Omnpenenenre WHAYKTUBHOCTH KAaTYIIKM W MarHUTHOM MIPOHHIIAEMOCTH
(beppOMarHUTHOTO TEIa»

1 kypc (3uMHsIsI ceccust)

Ne 42 «OmpeneneHue TIaBHBIX KBAaHTOBBIX YHCET BO30YKICHHBIX COCTOSHHUN aroma

BOJIOPOIaY






Ipuioxenne 2. OueHoYHbIe CPeACTBA ISl IPOBEAEeHHs POMEKYTOYHOM aTTecTallun

a) [lnanuj

yeMmble pe3yJibTaThl 00yueHus U OlleHOYHbIe CPeACTBA JIsl IPOBeAeHUs IPOMEKYTOYHOI aTTecTalliu:

Kon
WHIUKATOpa

Nuaukarop AOCTUXEHUS KOMIIETECHIIUU

OneHouHsble cpeacTBa

OIIK-1: Cnoco6eH pemaTth 3a1a4u NpodeccHoHAIbLHOI 1eATeJIbHOCTH, IPUMEHsIsI METOIbI MO/IeJIMPOBAHMS, MATEMATHYECKOI0 aHAJIH3A,
€CTeCTBEHHOHAYUYHbIe 1 00lIeNHKEeHEPHbIEe 3HAHUS

OIIK-1.1:

HCHOJ’ILSyeT CCTCCTBCHHOHAYYHBIC 3dKOHBI
W IIPUHOUIIBI IIPpXU PCILICHUHU IIPAKTUYCCKUX
3aJ1a4

OIIK-1.2:

OIIK-1.3:

Pemaer cranmapTHbie mpodeccruoHaIbHbBIE
3a/1a4d C IPUMEHEHUEM OOIIECHHKEHEPHBIX
3HAHUU

[Ipumenser MeTOABI MOJAETUPOBAHUS U
MaTEeMaTHYECKOr0 aHalu3a Ui pelieHus
3alad  TEOPETUYECKOT0 M MPUKIATHOTIO
XapakTepa

Ilepeuenv meopemuueckux eonpocog K 3auemy (1 Kypc, 3umnan ceccus)

1. Kunematuka nocrynatesnbHoro apuxenus. Cucrema orcuera. [lonstue
paanyc-BEKTOpa, CPEAHEN U MTHOBEHHOM CKOPOCTH U YCKOPEHUH.

2. ObparHas 3a1a4a MexaHUKU. HaxoxxieHne nepeMerieHus Teia u MponaeHHOTO TyTH.
HavaneHbie ycioBus.

3. JIBmkeHue 1o OKpyKHOCTH. YTOJI TOBOPOTA, YIIIOBast CKOPOCTh U YTIIOBOE YCKOPEHHE.
CBs13b yIVIOBBIX U JIMHEWHBIX BEJIUYHH.

4. KpuBonuHeitHoe ABMKeHue. TaHreHMaaipHoe 1 HopMaiabHoe yckopenue. [lomnoe
YCKOpEHHE. YTOJ MEKIY CKOPOCTBIO U YCKOPEHHUEM.

5. [lonsitue cunbl u Macesl Tena. [lpunnun cynepno3unuu. 3akons! HeroToHa.

6. Umnynbc Tena. OCHOBHOM 3aKOH TMHAMHMKH OCTYNATENbHOTO IBUKEHHUS.
[IpuMeHeHne OCHOBHOTO 3aKOHA TMHAMHUKHU.

7. MOMEHT UMITYJIbCa U MOMEHT CHJIbI OTHOCUTENIbHO TOYKH. OCHOBHOE YpaBHEHHE
JUHAMUKH BPAIlaTEeIbHOTO ABUKCHUS.

8. BparieHne BOKpyr HENOJBM)KHOM 0c. MOMEHT MHEPLIUU MaTepUAIbHOM TOUKH U
TBEPOTO Tea.

9. Pacuer MOMEHTOB MHEPLUH MPOCTHIX Tell. Teopema LlITelinepa.

10. 3axoHBI cOXpaHEHHUs B MEXaHUKEe. 3aMKHYTasi CHCTEMA. 3aKOH COXPAHEHHS UMITYJIbCA.
11. Mexanunueckas padora. Kunetnueckas 3Heprus MocTynaTeabHOTo JBIKEHUS.
TeopeMa 0 KHHETHYECKON YHEPTHH.

12. 3akoHBI COXpaHEHUs MPH BpallaTeIbHOM JBIKEeHUH. KuHeTnyeckas sHeprus
BpalaTEIbHOTO JIB)KEHUS. 3aKOH COXPAHEHHSI MOMEHTA HUMITYJIbCa.

13. KonceppatuHble cuibl. [loTeHnansHas sHeprus. 3aKOH COXpaHEHHUs TOJTHOM
MEXaHNYECKON YHEPTUN.

14. T'apmoHHnueckue Koyiebanus. Y paBHeHUE TapMOHUUECKUX Kojlebanuil. AMIInTya,
4acTOTa U HavaibHas (asa.
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15. DHeprusi rapMOHHYECKHUX KoJleOanmii. MareMaTndeckuil u (pu3nuecKuil MasiTHUKH.
16. DnekTpocTaTUvecKoe mojie. DIESKTPUISCKUI 3apsi U ero cBolicTBa. 3akoH KymnoHa.
17. HanpsikeHHOCTD AJIEKTpOCcTaTUdeckoro noiis. [IpuHiun cynepno3uium s
JMICKPETHOTO ¥ HEPEPBIBHOTO PACIIpEIeICHHs 3apsI0B.

18. PaGoTa 351eKTpocTaTHUECKOro MOJIs 10 MEePEMEILICHHUIO0 3apsiaa. DHeprus
B3auMOJIeHCTBH 3apsioB. [loTeHuan noss.

19. I'eomeTpuyecKkoe omrcaHue deKTpudeckoro noist. Teopema ["aycca u Teopema o
HUPKYISLIUN HAIPSHKEHHOCTHU AJIEKTPOCTATUYECKOTO TOJIS.

20. Konpencatopsl. Ilonsrtue snekTpoémMrocTu. EMKOCTS MI0CKOTo KOHAEHCaTOpa.

21. CoennHeHue KOHJAEHCATOPOB. DHEPTHUS 3apsKEHHOT0 KOHASHCATOPA.

22. TloCcTOSIHHBIN 3NIEKTpHYSCKU TOK. 3aKoH OMa ISl OJHOPOTHOTO YYACTKA IICTIH.
Conpotusnenue. CoeIMHEHNE COPOTUBICHUH.

23. CTopoHHHE CHIIBL. DJIEKTPOABMKYIIAs cuia. 3akoH OMa JyIst HEOTHOPOTHOTO
y4acTKa [Eenu U JUIs 3aMKHYTOH IIeTH.

24. Pa3serBneHHsle nend. [IpaBuna Kupxroda.

25. Pabora snexkrpuyeckoro Toka. MomHocts Toka. 3akoH Jlxoyns-Jlenna.

26. EquHas mpupoia 21eKTpUIeckoro u MarautHoro nosiei. Cuna Jlopenna. Cuna
Awmriepa.

27. MaruuTHOe 1oJje ABMXKYIIerocs 3apsaa. [[puHINI cynepno3uiiuu MarHUTHBIX
nosiert. 3akon bruo-Cagapa.

28. 'eomeTpHruecKoe ONMMCaHne MarHUTHOTO ToJIs. [I0TOK M IUPKYJISIHS BEKTOpa
MarHMuTHON UHIIYKITUH.

29. 3akoH 3eKTpoMarauTHON nHIyKIu @apanes. [Ipasuio Jlenna.

30. SABnenune camouHaykuu. MTHAYKTUBHOCTH. PacueT MHAYKTUBHOCTH OECKOHEUHOTO
COJICHOMA. DHEPTUs MarHUTHOTO IOJIS

ITepeuens meopemuueckux éonpocos K 3xkzameny (1 Kypc, remnsns ceccusn)

1. TepmoguHAMUYECKHI U CTATUCTUYECKHMA CIIOCOOBI OMTUCaHMs MakpocucTeM. Moiens
U7CaTbHOTO Ta3a. Y paBHEHUE COCTOSHHUSI HIeaTbHOTO Ta3a.

2. ITonstue creneneit cBo001bI MOJIEKYIbI. Teopema 0 paBHOpaCTIpeIeICHUN SHEPTUHU 110
CTENEHAM CBOOO/IEL.
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3. BHyTpeHnHsis sHeprus Kak QyHKIHs cOCTOsAHUS cucTeMbl. [lepBoe Havano
TEPMOANHAMHUKH.

4. Pabora xak gyHkIus mpouecca. M3oxopuuecknii, n300apuiecKuii 1 U30TEPMUYECKUMA
IIPOLIECCHI.

5. IlonsTe TemnoeMKkocTy. TemoeMKOCTb IPU U30XOPHUECKOM M U300apHueCKOM
nporneccax. [Tocrosnnas aguadatel. AnuabaTHUeCKuil mpoiecc.

6. Bropoe Hagano tepmogunamuku. @opmynupoku Knaysuyca n KenbBuna.

7. Huxnnyeckuii npouecc. KoadduuneHt noaesHoro neicTBys TEMI0BOM MallIuHbI.
Hukn Kapno.

8. Ilpobiema HEOOPATUMOCTH TEIUIOBBIX ITPOLECCOB. DHTPOIMS CUCTEMBI U €€ CBOMCTRA.
Teopema HepHcra.

9. OcHOBHbIE XapaKTEPUCTHKH JIEKTPOMArHuTHOM BouiHBL. [1Ikana 3ekTpoMarHuTHBIX
BOJIH. OCOOEHHOCTH ONTUYECKOTO JIMaIla30Ha.

10. Untepdepenuus cBeToBbix BoaH. KorepenTHOCTh. OnbIT FOHTa.

11. OnTuyeckasi pa3HOCTb X0Jia. Y CJIOBUSI MAaKCUMyMa U MUHUMYMa IIpU
UHTEp(EPEHIHH.

12. ntepdepeHnns B TOHKUX TUICHKAX.

13. SIBnenune nudpakunu. Audpaxmus Openens Ha KpyrioM oTBepcTHH. 30HbI DpeHers.
14. Tudpaxuus @payHropepa Ha y3K0i IPIMOTUHEHHOM HIeH.

15. IudppaximonHas pemerka.

16. EcTrecTBEeHHBII U MOJISIPU30BaHHBIN cBET. 3aKoH Mairoca.

17. TernoBoe uznydenue tena. 3akon Credana-bonbimana. 3akon cmenienus Buna.
I'nnoresa I1nanka.

18. ®otorddexr. 3akonsl CroneroBa. Popmyna DUHIITEHHA.

19. ®oronsl. JlaBneHue cBera. KopmyckysipHO-BOJHOBOM JAyan3M CBETA.

20. Paccesnue ¢potona Ha cBoOoaHOM 3ekTpone. @opmyna KomnToHa.

21. BomHOBBIE CBOMCTBA YacTHIl. J[JTMHA BOTHBI Jie Bpoiiist. DkcriepuMeHTaIbHbIC
MOJITBEPKICHUS TUTIOTE3bI Jie Bpois.

22. lpuanmn HeonpeneneHHocTH. COOTHOIIEHUE HeonpeaeeHHoCcTel [ eif3enOepra.
OcobeHHOCTH Mpoliecca U3MEPEHUs B KBAHTOBOI MEXaHUKe.
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23. [Inanerapuas mozenb aroma. [loctynarer bopa. KBanroBanue snepruu
BOJOPOJOTIOA00HON CUCTEMBI.

24. VIznydyenue BOA0poAoNog00HbIX cucteM. CrieKTpaibHbIe CEpUH aTOMa BOJIOPO/A.
O6o6mennas popmyna bamsmepa.

25. SIBnenue paguoakTuBHOCTU. OCHOBHOM 3aKOH paJMOAaKTUBHOTO pacmaja.
[Nocrosinnas pacnana. [lepuoxa nomypacnana.

26. CocTaB ¥ XapakTepUCTUKHA aTOMHOTO siipa. KanensHas monens. Pasmep spa.
27. Macca v sHeprusi CBsI3U aTOMHOTO sJipa. 3aBUCUMOCTh YAEIbHOMN SHEPrus CBS3U OT
MaccoBoro yucia. O0osoueqHast MoJIesb sSapa.

28. SlnepHbie peakiyu. DHEprus peakiuu. Peakuuu geneHus U CUHTE3a saep.
IlpumepHnulit nepeuensv npaKmuyecKux 3a0anuil 0111 3auéma

— ol T
1. JlBm:keHHe MaTepUaIbHON TOUKH 33JaHO YPABHEHHEM r(t) = (A +_Bt )'j Ctl e A=10
M, B=-5 m/c 2, C=10 m/c. Haiitn s momenta spemenn t=1 ¢ Y 30 prrpcnmrs

, MOIyJIb YCKOpEHUs ‘, TaHTeHIMAILHOE YCKOpeHHe ot

MOJYJIb CKOPOCTH }/

HOPMAIbHOE YCKOPEHHe 0.

2. Komeco Bpamaercss ¢ 4YacTOTOU n=5¢. [Ton peidictBUEM CHUIT TpPEHUS OHO
OCTaHOBWJIOCH uepe3 Al = Lwun  Qnpenenuth yrioBoe yckopeHue € u uncio N
000pOTOB, KOTOPOE CENIAET KOJIECO 32 3TO BPEMS.

3. Bpycok maccoif 2 KI CKOJB3UT 10 TOPU30HTAIBHON MOBEPXHOCTH MOJ JIEHCTBHEM
rpy3a maccoil 0,5 Kr, IpUKPEIUIEHHOTO K KOHIy HEPACTSHKMMON HUTHU, IEPEKUHYTOMN
gepe3 HermoABIKHBIH 0110k, KoaddummenT Tpenus 6pycka o mosepxuocts 0,1. Haiitn
YCKOpEHHUE JIBIKEHUS Tella U CUITY HAaTsDKeHHsI HUTH. MaccaMu GJI0Ka U HUTH, a TaKkKe
TpEeHUEM B OJIOKE MpeHeOpeUb.

4. OrmpenenuTs MOMEHT UHEPIIMH TOHKOTO OAHOPOJHOTO CTEpKHS JMUHHOM 1= 30 cM u
Macco m= 100 T OTHOCUTENIBHO OCH, NEPIEHANKYIISIPHON CTEPKHIO U IPOXOIAIIEH
gyepe3 TOUKY, OTCTOSIIYIO OT KOHIA CTep>KHS Ha 1/3 ero JIMHBL.

5. lapuk maccoit m= 100 r ynai ¢ BeICOTHI h=2,5 M Ha TOPH3OHTAIBHYIO ILTUTY, Macca
KOTOpPOH MHOro OoJibllle MacChl IIApHUKa, ¥ OTCKOYMI OoT Hee BBepX. Cumras ynap
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a0COIFOTHO YIIPYTUM, OTIPEICIIUTh UMITYIIBC P, TOJYICHHBIN ITHTOM.

BeprukaiibHO pacnoioKeHHbIi OJHOPOIHBIH cTepkeHb Macchl M = 1 kr u jumHbl | =1
M MOXET BpPAllaTbCsl BOKPYT CBOErO BEPXHETrO KOHLA. B HMKHMI KOHEI CTEepXKHS
norasna, 3aCTpsiB, TOPU30HTAIBHO JieTeBIIas mysst maccel M = 10 1, B pe3ynbTaTe 4ero
CTEP’KEeHb OTKJIOHWJICS Ha yroj o = 15. Cuntas m<<M, HalTH CKOPOCThH JIETEBIICH
yJIu

Onpenenuth HaNpsHKEHHOCTB 3JIEKTpocTaTHueckoro noist E B nieHTpe kBajapaTa co
CTOPOHOI a, €clii B TPEX BEPILIMHAX KBaJApaTa HaxXOMATCS OJIMHAKOBBIE TOYEUHbIE
3apsbl q

ToHKast HUTh COTHYTa B OJYOKPYHOCTb U 3apsiKeHa TaK, YTO SJEKTPUUYECKUN 3aps]l
PaBHOMEPHO pacmpejielieH no ee JuinHe. KakoB paguyc 3ToN MOIyOKpYKHOCTH, €CIIU
M3BECTHO, YTO B LIEHTPE €€ KPUBU3HBI HAMPsHKEHHOCTH oyt 10 kB/M, a moTeHunuan
630 B.

Ha puc. €1=1,5 B, €2=3,7 B u conpotuienuss R1=10 Om, R2=20 Om u R=5,0 Om.
BHyTpeHHUE CONpOTUBJIEHMS] UCTOYHHKOB IpeHeOpexxuMo Manibl. Omnpexaenute: 1)
3HAUEHUE U HAINPaBJICHHME TOKA YEpe3 CONPOTUBIECHHE R; 2) TEMIOBYI0 MOIIHOCTS,
KOTOpasi BBIIEISAETCS Ha CONPOTUBIEHNN R.?

R;
&2
—
i
]

| I—

R

10. KakuM 10KHO OBITH CONMPOTUBJIEHHE R 31eKTpudeckol 1enu, u300paKeHHOW Ha

pHUCYHKE, 4TOOBI TOK, TeKyIIUii o HeMy OblT paBeH [=0,5 A, ecniu C=5 mx®, U=200
B, wactora nepemennoro toka v=100 I'n?
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11. Tok I=100A TedyeT MO TOHKOMY NMPOBOAHHKY, U30THYTOMY TaK, Kak TOKa3aHO Ha
pucynke. Haiitu unaykuuto B marautHOro mnonst B Touke O KOHTYpa, €ClIM paanyc
M30THYTOM yacTu npoBogHuka R=0,1 M, a ctopona kBaapara a=0,2 m

a

I

12.Tlo nByM mapaiieibHBIM MPSMBIM HpoBoAaM JUIMHOK | = 1 M KaxIelii TeKyT
OJIMHAaKOBbIe TOKU. PacctosHme d wMexay mnpoBogamu paBHo 1 oM. Toku
B3auMoieHcTBYIOT ¢ cuioit F =1 MH. Haiitu cuny Toka | B mpoBojax

13. Katymka cocrout u3 N = 75 BUTKOB 1 uMeeT conpotusieHne R=9 OM. MarautHeii
MOTOK Yepe3 ee MornepeyHoe ceueHrne Mensercs 1o 3akony @ =kt , rue k= 1,2 mB6/c.
Ompenenure: a) 3.1.C. WHAYKIMW, BO3HUKAIONIIYIO B OSTOM KOHType; 0) CHITy
MHIYKIIMOHHOTO TOKA; B) 3apsii, KOTOPBIA NPOTEYET IO KOHTYPY 3a IepBble 9 ¢
W3MEHEHHUS MOJIS.

14. DnextpoH, yckopeHHbIH HanpsbkenneM U=200 B, Bnetaer B 0lHOPOIHOE MarHUTHOE
none ¢ mHaykuued B=0,7-10-4 Tn nepneHAuKyJISIpHO CWIOBBIM JUHUAM. Haith
paanyc OKpPYXHOCTH, [0 KOTOPOM ABMXKETCS 3JEKTPOH B MArHUTHOM I10JIE€ U TIEPUOJL
€ro BpalleHUsl.

15. UunyktuBHocTs L karymiku (6e3 cepaeunuka) pasHa 0,1 MI'H. I[Ipu kakoii cuie Toka |
sueprust W marautHoro mosst paBaa 100 mx/[x
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Ilpumepnulii nepeuenv nPaAKMUYEeCKUX 3a0aHUll 0711 IK3ameHa

1.

2.

Onpenenutb cpenHee 3HAYEHUE MOJHONM KMHETHUYECKOW SHEPTUU OJAHON MOJIEKYJIBI
resusi, KUCI0pOo/1a U BOJSHOTO napa npu temiepatype T=400K.

Bonopon maccoit m=100 r 6bu1 ©1300apHO HATPET TaK, YTO OOBEM €T0 YBEIUUYWICS B
n=3 pasza, 3areM BOJOPOA OBbLI M30XOPHO OXJAXKIEH TaK, 4TO €ro JIaBJICHUE
YMEHBIIMIOCHL B N=3 pa3a. Haiitn u3meHeHue A S SHTPONMU B XOJ€ yKa3aHHBIX
MIPOIIECCOB.

Kakas pabora A coBepiaeTcsi Ipu U30TEPMUUECKOM PACIIUPEHUN BOJOPOIa MacCcon
m=5 1, B3saToro npu temreparype T=290 K, eciiu o0beM ra3a yBeIMunBaeTCs B TPH
paza?

A30T HarpeBajCcsi IpU MOCTOSIHHOM JaBieHHH. EMy ObLIO COOOLIEHO KOJIMYECTBO
teroTel Q = 21 x/Ix. Onpenenuts paboty 4, KOTOPYIO COBEPIIUI MPU 3TOM ra3, U
n3MeHenue AU ero BHyTpEeHHEN SHEPIUH.

WneanvHas TeruioBas MammHa pabotaer mno mukiay Kapao. Temmneparypa
terutoornatanka T1= 500 K, remmeparypa temnonpuemnanka T,= 250 K. Onpenenutsb
tepmuueckuid KIIJ[ m mwmxma, a Ttakxke paboty A; paboyero BemiecTBa Mpu
M30TEPMHUUYECKOM PpACHIMPEHUH, €CIM MpPU H30TEPMUUYECKOM CXKATHH COBEpIIEHA
pabota Ay =70 Ix

Paccrosinrie Mexay ABYyMs KOT€pEHTHBIMH HMCTOYHUKamH cBeTa(A=0,5 MKM) paBHO
d=0,1 mm. PaccrosiHue mexay HMHTEpPEpEHLHMOHHBIMU MOJIOCAMM Ha SKpaHEe B
cpenHeil yactu uHTepdepeHIMoHHON KapTuHbl paBHO Ax=1,0 cm. Omnpenenuthb
paccTosiHue OT UCTOYHHUKOB /10 KpaHa

[limockoBeInyKIIas JIMH3a BBINYKJIOW CTOPOHOM JIEKUT Ha CTEKIISIHHOW IUIaCTHHKE. B
OTPaXEHHOM CBeTe C JUIMHOW BONHBI A = 0,6 MKM HabogaeTcst HHTEpQepeHIInOHHAS
kaptuHa. CuuTtas, 4TO paguychl WHTEPHEPEHIIMOHHBIX KOJEI[ I' MHOTO MEHBIIE
paanyca KpuBU3HBI TUH3BI R=1,2 M, onipeenuTe: a) TOMIIKUHY CIOSI BO3AyXa TaM, TJe
BHJIHO TIEPBOE CBETIIOE KOJIBII0 HhI0TOHA, 6) paanyc mepBOro Koibla

Mexnay IByMs IUIOCKONApAUIEIbHBIMU CTEKJISSHHBIMU IJIACTUHKAMM TOJIOKUIIN
OYeHb  TOHKYIO  TMPOBOJIOYKY,  PpACIOJIOKEHHYI0  MapajulelbHO  JIMHUU
CONIPUKOCHOBEHMSI IIJIACTUHOK M HaXOJSIIYIOCs Ha pacCTossHUU L=75 mm ot Hee. B
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10.

11.

13.

14.
15.

16.

OTPaAXCHHOM CBETE C JIIUHOW BOJHBI A—=0,5 MKM Ha BEpXHEW IUIACTUHKE BUIHBI
uHTephepeHIMOHHbIE ToNockl. Ompenenure IuamMeTrp MOMEPEYHOro CEYECHUs
MIPOBOJIOYKH, €CIIH Ha MpoTskeHuu a = 30 MM HacuuThIBaeTCss M = 16 CBETIIBIX MOJI0C
Ha mens mumpunoii a = 0,05 MM majaeT HOpMaJIbHO MOHOXPOMATUYECKUI CBET C
muHOM BOoiHBI A = 0,6 MxM. OnpenenuTs yroil ¢ MEXIy IepBOHAYAIbHBIM
HalpaBJICHUEM IIydka CBETa M HANpaBICHUEM Ha UYETBEPTYI0 TEMHYIO
TG PaKIIMOHHYIO TOJI0CY

JudpakimonHas pemieTka ycraHoBieHa Ha pacctosauu 80 cMm oT skpana. Ha pererky
najacT MOHOXPOMAaTHUECKU CBET ¢ anuHoi BoytHbI 0,65 MkM. Ha skpane paccTosiHue
MEX1y MaKCUMyMaMHy TEpBOTO M BTOPOTO mopsiika paBHO 5,2 cM. CKOJBKO BCEro
MaKCUMYMOB 00pa3yeT 3Ta audpakroHHas pemeTka?

Uepnoe teno narpenu ot Temmepatypbel 600K no 2400K. Bo ckombko pas
yBEJIMYUIIACh O0IIIast TETIOBas SHEPTrus, u3nydaeMas reaom? Ha ckonbko n3MeHumach
JUIMHA BOJIHBI, COOTBETCTBYIOIAS MAKCUMYMY SHEPTUU U3IYUEHHS U CHEKTpaIbHBIN
COCTaB U3ITy4eHus?

12. OnpenenuTh HANMEHBIIHN 33JIeP)KUBAIOIINI MOTEHIIUAI, HEOOXOAMMBIH ISt
IpeKpalleHusl SMUCCUHU C TTIOBEPXHOCTH (POTOKATOAA, €CIIN OH OCBEILAETCs
U3y4eHneM ¢ JuTnHOM BoHbI 0,4 MKM, a KpacHas rpaHUIla JUTsl MaTepraia KaTtoaa
paBHa 0,67 MKM
[Ipn nBUXKEHMM YacTULBI BJOJb OCH X CKOPOCTh €€ MOXET OBITh ONpEeJesIeHa C

TOYHOCTBIO (ommOKoi) 10 1 cm/c. HaiiTu HeompeneneHHOCTh KOOPAMHATHI, €CIU
yacTulen spisercs: 1) anexTpoH, 2) apodunka maccoi 0,1r

BbIuuciuTh pagnychl MEpBhIX TPEX OPOHUT AJIEKTPOHA B aTOME BOJIOPOAA

Haiitn nauOonblylo M HaMMEHbBIIYIO AJUHBI BOJH cepuu llamena B crektpe
n3iydeHus Bogoposa. CpaBHUTH MOITY4YEHHBIE 3HAUEHUS C JUIMHAMM BOJIH BUJIMMOTO

W3ITYyYEHUS
192

IlepBoHauanpHas Macca U30TONA UPUAUS 77 ' paBHa M = 5 r, MepHoJ Moiypacnajia
75 cytok. OmpenenuTe, CKOJIBKO siIep pacnaaercs 3a 1 cekyHIy B 3TOM Ipernapare.
CKOJIBKO aTOMOB 3TOro mnpemnapara ocraHercs 4epe3 30 CyTOK M BO CKOJBKO pa3
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17.

18.

W3MEHUTCS aKTUBHOCTD IIperapaTa 3a 3T0 Bpemsi?

B neHTpe conHLa NpOTEKaeT TEPMOsIAEpHas Peaklys CUHTEe3a Iellus U3 BOJOpOoa, B
KOTOpOIi U3 4eThIpeX MPOTOHOB oGpasyercst sapo He' u Ba mosurpomna. 3amummure
9Ty peakiuio. Kakue emie qacTuip 00pa3yroTcst B Heil?

Kakoe kommaectBo U «BEIrOpaeT» 3a ro B SCPHOM PEAKTOPE C HIIEKTPHUECKOl
mourHocThio 1 I'BT 1 k.i.1. 38%? CuuTtatk, 4To pacnan siaep ypaHa 1moj JeicTBueM
TEIJIOBBIX ~HEHTPOHOB MPHUBOAMT K OOpa30BaHMIO H30TONOB KceHOHa-141,
CTpOHIMA-92 U TpeX BTOPUUHBIX HEUTPOHOB.




0) Ilopsiok mpoBeaeHHUs MPOMEKYTOYHOM aTTeCTAINH, TOKA3aTe I H KPUTePHH OLleHUBAHUS:

[IpomexyTouHast arrectanus 10 AUCHMIUIMHE «DPHU3HKa» BKIIOYAET TEOPETHUYECKHE BONIPOCHI U
IPaKTUYECKUE 3aJaHNs, T03BOJISIIOLIIE OLIEHUTh CTEIIeHb CPOPMUPOBAHHOCTH KOMIIETEHIIMH, TPOBOJUTCS
B opme 3aueta (1 Kypc, 3uMHss ceccust) M 9k3aMena (1 Kypc, JIeTHsIsSL ceccust).

3aueér oOydaronyecs MONIydYaloT B pe3yJbTaTe BBIIOJHEHHUS BCEX BUAOB paboT, MPEAyCMOTPEHHBIX
Ha | Kypce B yCTaHOBOYHYIO CECCHIO M COOECEZOBaHMS IO BONPOCAM M 3aJaHUSIM COIJIACHO IEPEUHIO
BOIIPOCOB U MPAKTHUYECKUX 3aJaHUN K 3a4eTy.

Ilokazamenu u Kpumepuu oyeHUGARUA 3a4ema:

- Ha OLEHKY «3a4TeHO» OOydYaroluiics JEMOHCTPUPYET YpPOBEHb, HE HIKE IOPOTrOBOIO,
c(OPMHUPOBAHHOCTH KOMIIETCHIIUI: B XOA€ KOHTPOJIbHBIX MEPONPHUITHH MOTYT JOMYCKaThCS OIIMOKH,
MOJET MpOSIBIATHCS OTCYTCTBHE OTHCIbHBIX 3HAaHWH, YMEHHH, HaBBIKOB, OOy4YarOIIMHCS MOTYT
UCTIBITHIBACT 3HAYUTEJIbHBIE 3aTPYAHEHHS P ONIEPUPOBAHUY 3HAHMSMU U YMEHUSMH IIPU UX IIEPEHOCE HA
HOBBIE CUTYAaIlHH.

- Ha OLIEHKY «HE 3aYTeHO» OOydarolluiics HE MOKET IOKa3aTh 3HAHUSA Ha IIOPOrOBOM YPOBHE
c(hOPMHUPOBAHHOCTH KOMIIETEHLIUH, T.€. 00yJaroluiics He MMOKa3bIBaeT 3HAHUE OCHOBHOT'O MarepHaia B
o0beMe, HEOoOXOAMMOM Il MPEACTOSIIEH MPOPECCHOHANBLHOW JCITEILHOCTH; HE CIOCOOCH
apryMEHTUPOBAaHHO M TIOCJENOBATEIFHO M3JaraTh, JOMYCKAeT rpyOble OMMOKM B OTBETaX; HE MOMXKET
MIOKa3aTh HMHTEJUICKTYyaJlbHbIE HABBIKM PELICHUS MPOCTBHIX 3afad. HE MOATBEPXKIACT OCBOCHHE
KOMIIETEHIIUH, IPElyCMOTPEHHBIX IIPOIPAMMOM.

JK3aMeH 110 JaHHOW JUCIMIUIMHE MMPOBOJUTCS B YCTHOW (popMe MO IK3aMEHAIMOHHBIM OWIIeTaMm,
KaXIbli 13 KOTOPBIX BKJIIOYAET 2 TEOPETHUECKUX BOIPOCA M OJHO MpaKTHYecKoe 3aganue. s nomycka K
9K3aMeHY He00X0AMMO BBIIIOJHUTE BCE BUABI padOT NpeaycMOTpeHHbIE Ha 1 Kypce.

Ilokazamenu u Kpumepuu oyeHUGAHUA IKIAMEHA:

— Ha OLEHKY «O0Tau4HO» (5 OamioB) — oOOyd4aroUIuiAcsi IEMOHCTPUPYET BBICOKUH YpPOBEHB
c(OPMHUPOBAHHOCTH KOMIICTEHIIMH, BCECTOPOHHEE, CHUCTEMAaTHYECKOe W IIyOOKOe 3HaHuEe Yy4eOHOro
MaTepHaia, CBOOOIHO BBIIOIHSET NMPAKTUYECKUE 3a1aHKs, CBOOOAHO ONEPUPYET 3HAHUSIMH, YMEHHUIMH,
NPUMEHSET X B CUTYaIHUsX MOBBIIICHHOH CI0KHOCTH.

— Ha OIICHKY «xopomio» (4 Oamna) — oOyyaronuiics JEMOHCTPUPYET CpPEIHHI YPOBEHB
c(OPMHPOBAHHOCTH KOMIIETCHLIMI: OCHOBHBIC 3HAHMSA, YMEHHMS OCBOEHBI, HO JOIyCKAaroTCS
HE3HAYUTEJbHbIC OIMOKH, HETOYHOCTH, 3aTPYAHEHHS [TPHU aHATUTHYECKHUX OTepaIHsX, IepeHoce 3HAaHUN
Y YMECHUH Ha HOBbIC, HECTAHIAPTHBIC CUTYaIlUH.

— Ha OLICHKY «YJAOBJIETBOPUTEJbHO» (3 Oamna) — oOydaroUMHCs NEMOHCTPUPYET MOPOTOBBIN
ypOBeHb C(HOPMHUPOBAHHOCTH KOMIETEHIMI: B X0/Ji¢ KOHTPOJIBHBIX MEPOIPHUSITHH JOIMYCKAIOTCS OLINOKH,
NpPOSIBIISIETCS  OTCYTCTBUE OTAETBbHBIX 3HAaHWA, YMEHHWH, HABBIKOB, OOYYAIOUIMICS HCIBITHIBACT
3HAYUTEJIbHBIC 3aTPYJHEHUS [IPU ONEPUPOBAHUM 3HAHMSAMH M YMEHHMSMH NPH HUX MEPEHOCE Ha HOBBIE
CHUTYaIHH.

— Ha OLEHKY «HEyI0BJEeTBOPUTEIbHO» (2 Oayia) — oOydyaromuicsl JeMOHCTPUPYET 3HAHHS He
6omee 20% TeEOpEeTHUECKOTO MaTepuasa, JOMYCKAeT CYIIeCTBEHHBIE OIMMOKHM, HE MOXET IOKa3aTh
MHTEJUICKTYaIbHbIE HABBIKH PELIEHUS MPOCTHIX 3a1ad.

— HA OIICHKY «HeY/0BJIeTBOPUTEIbHO» (1 0amn) — o0yJaromuiics He MOXKET MOKa3aTh 3HAHUS Ha
YPOBHE BOCIIPOU3BEJICHUSI U OOBSCHEHUSI MHPOPMAITUH, HE MOXKET TI0Ka3aTh WHTEIIEKTYIbHbIC HABBIKH
peLIeHNs TPOCTHIX 3a1ad.



