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JIner akryaauszanuu padoueil mporpaMmbl

PaGouast mporpamMmma repecMoTpeHa, 00CyKaeHa u 0100peHa s peanuzaruu B 2023 - 2024
yueOHOM rofy Ha 3aceanuu Kadeapsl DOHU3UKU

[Iporokom ot 20 1. Ne

3aB. kadeapoii M.B.XpKmec

PaGouast mporpamMma repecMoTpeHa, 00CyKaeHa u 0100peHa s peanusamnuu B 2024 - 2025
yueOHOM roay Ha 3aceqaHuu Kadeapsl DOHU3UKU

[Iporokom ot 20 1. Ne

3aB. kadempoii M.B.XpKmec

Pabouas nmporpamma nepecMoTpeHa, o0cyxaeHa u ogodpena st peanmszanuu B 2025 - 2026
y4eOHOM roy Ha 3aceqanuu kadeapsl Dusuku

IIporokomor 20 1. Ne

3aB. kadeapoii M.B.prynnc

Pabouas mporpamma nepecMoTpeHa, 00cyxaeHa u ogoopena st peamsanuu B 2026 - 2027
y4eOHOM rojy Ha 3acenanuu kadeapel Du3uku

IIporokomor 20 1. Ne

3aB. kadeapoii M.B.prynnc

Pabouas nporpamma nepecmotpeHa, o0cyxieHa u ogqoopena i peanuszauuu B 2027 - 2028
y4eOHOM rofy Ha 3aceqanuu Kadeapelr DOHU3UKU

[Iporokom ot 20 1. Ne

3aB. kadeapoi M.B.prynnc




1 Iles1u ocBOCHUS TN CHMILTHHBI (MOYJI51)

[enssMu OCBOEHUS TUCHMILIMHBI «(PU3UKa» SBISIOTCA: OBJIaJIeHUE 0a30BBIMH 3HAHUSIMU
OCHOBHBIX (PM3MUECKUX 3aKOHOB M METOJOB KJIACCHYECKOH M COBPEeMEHHOW (U3MKH s
TEOPETUYECKOr0 U IKCIIEPUMEHTAIILHOIO MCCIEIOBAHNS U PEIICHU 3a/1ad, BO3HUKAIOIUX IIPU
JanpHeimemM o0y4eHHH U B TOCTeIyIOEeH TpodecCnoOHaIbHON JesITeIbHOCTH.

OTH eI JOCTUTAOTCS B XO/€ BBIIIOJIHEHUS CIECAYOINX 3a1a4:

— O3HAaKOMJIEHHUE CTYJCHTOB C COBPEMEHHOMN (PU3NUECKOI KapTHHON MHpa, C OCHOBHBIMH
KOHLIETIUSAMH, MOJAEIISIMH, TEOPUSMH, OIUCHIBAIOIIMMU [10BEIEHUE 0OBEKTOB B MUKPO-, MAaKpO-
U METraMHpE;

— IPHOOpPETEHNE HABBIKOB 3KCIIEPUMEHTAIBHOI0 UCCIEI0BAHNS (PU3NUECKUX ITPOLIECCOB,
OCBOCHHE METO/IOB MIOJTYYEHHUSI U 00paOOTKH SIMIIUPHUECKON HH(pOpMaIy;

— M3y4YEHHE TEOPETUYECKUX METOJI0B aHanMu3a (PU3MUYECKUX SBICHUH, pacueTHBIX
IpoIelyp U AITOPUTMOB, HanOoJIee MUPOKO MPUMEHSIEMBIX B (DU3HKE;

— OCBOCHME METOJIOB IIOJIY4YEHUsS U 00pabOTKH IMIIUPHUECKON HH(pOpMaIuy;

— (¢opMHpOBaHHE Yy CTYJCHTOB €CTECTBEHHOHAYYHOTO MHPOBO33PEHHS, KYIbTYpHI
MBILUICHHS], pa3BUTHE CHOCOOHOCTH K OOOOIEHHIO, MOCTAaHOBKE 3a/a4d U BbIOOpY myTel ee
pelIeHus.

2 MecTO TUCHUILTUHBI (MOIYJIs1) B CTPYKTYpe 00pa30BaTe/ibHOI NPOrpaMMbl

Jucnummaa Ousrka BXOJUT B 0053aTENNbYI0 YacTh y4eOHOTO TUTaHa 00pa3oBaTeIbHOM
MPOTPaMMBIL.

I[JI?I HU3YUCHUA JUCHUITIIMHBI HGO6XOIII/IMI)I 3HAHUA (YMCHI/UI, BJIaIICHI/ISI),
c(hOpMHUPOBAHHBIE B pe3yJIbTaTe U3yUEHUS TUCIUIUINH/ PAKTUK:

Hucuunnuna  «®dusuka» BXOAUT B 0a30Byl0 4YacTb  MaTeMaTHUYECKOro H
€CTECTBEHHOHAY4YHOI'0 IMKJIA JUCLIUILIMNH 00pa30BaTeIbHOTO CTaHAapTa OakaiaBpuara.

Jisa  u3ydeHus  AMCUUIUIMHBL  HEOOXOAMMBI  3HAHUS  (YMEHHMs,  BJIAJCHUSA),
chopMuUpOBaHHBIC B PE3yJbTaTe U3YyUEHHUS CICAYIONIUX Pa3/esiOB MATEMATHKH, MOJIYYCHHBIX B
oOmieoOpasoBarenbHO  mIkoie:  AudQepeHinanbHOe W HUHTErpalbHOE  HCYHCIIEHUE,
muddepeHIManbHble YpaBHEHUS, BEKTOPHBIN aHainu3. M3 IIKOIBHOTO Kypca XMMHH HE0OX0IUMO
3HAHUE CIENYIOLUIUX Pa3AesioB: MEPUOANYECKasi CUCTEMA AJIEMEHTOB U €€ CTPYKTypa, CTPOCHHUE
aToma, JJIEKTPOHHBIE U JJIEKTPOHHO-Tpaduueckue (HOpPMyJbl IJIEMEHTOB, OCHOBHBIE 3aKOHBI
XUMUU, TIEKTPOXUMHUSI.

3HaHus (YMEHUs, BlaJIeHus), MOJTYYeHHbIE IPU U3yYEHUHU JaHHOW AUCLUILIMHBI OyayT
HEOOXOIUMBI JUIsl U3yUeHUS IUCHUILTNH/TIPAKTHK:

Teopetnueckas MexaHuka

DNEeKTPOTEXHUKA U DJIEKTPOHUKA

Jeranu mamH

ConpoTHuBieHHE MaTeEpUAIIOB

MammHOCTpOUTENbHbIE MaTepUAIIbI

MexaHuKa XHUIKOCTH U rasa

Teopust ManvH U MEXaHU3MOB

3 Komnerenuun odyuarouierocs, (popMupyemMbie B pe3yJabTaTe 0CBOEHUS

AUCHUILUINHBI (MOAYJI5) ¥ IJIAHUPYEMBbIe Pe3yJ1bTAThl 00y4eHH s

B pesynbrate ocBoeHMs AMCUMIUIMHBI (Moayins) «®Pusuka» oOydarouiuiics AOKeH
00Ja/1aTh CIEAYIOUUMU KOMITETEHIIUSIMU:

KO)] HHJUKaTopa I/IH)II/IKaTOp JOCTHIXXCHUA KOMIIETCHIITNN

OIIK-1 Cnocoben MNPUMCHSATH €CCTCCTBCHHOHAYYHBIC U 06I_I_ICI/IH)KeHepHLIC 3HaHHA, MCTOIbI




MaTCMAaTHYCCKOI'O aHaJIn3a U MOJCJIMPOBAHUS B HpOd)eCCHOHaHBHOﬁ JCATCIBbHOCTH,

OIIK-1.1 Pemraer cranpapTtHele TpogecCHOHATbHBIE 33aJaud C IPUMEHEHHEM
OOIENH)KEHEPHBIX 3HAHUI
OIIK-1.2 [IpumensieT MeTOIbl MOJACIMPOBAHUS W MATEMAaTHYECKOrO aHajau3a s

pelieHus 3a1a4 B 1po(heCCHOHAIBHOM EITEIbHOCTH




4. CTpyKTypa, 00bEéM U coep:KkaHue TUCHUIIMHBI (MOAYJIsA)
OO0mmas TpyA0€MKOCTh JUCITUIUIMHBI cOCTaBisieT 15 3adueTHbIx equHuIll 540 akama. 4acoB, B TOM
qyuce:

— KOHTaKkTHas padora — 43,9 akaj. 4acos:

— aynuTopHas — 38 akaJ. 4acoB;

— BHeayuTopHas — 5,9 akaJ1. 4acos;

— caMocTosTenbHas pabora —474,8 akaj. 4acos;

— B (hopMe MpakTUIECKOM o AroToBku — 0 akaj. 4yac;,
— MOJrOTOBKA K hKk3ameny — 17,4 akan. gac

— MOJTOTOBKA K 3a4éTy — 3,9 aKkaj. yac

dopma aTTecTaluu - 3K3aMeH, 3a4eT

AynuropHas
KOHTaKTHas pabora
(B akaj. yacax)

dopma TEKyIIEero
Bun KOHTPOJIS
CaMOCTOSITEIbHOH | ycreBaeMocTu U
paboThI MIPOMEKYTOUHOMN
aTTecTaluu

Kon
KOMIIETEHIIMH

Paznein/ tema
JIUCIUATIIUHEI

Kypc

nmab. | mpakr.
3aH. 3aH.

paboTta cTymeHTa

Jlek.

CamocrosrenbHas

1. Mexanuka

ITpopaboTka
JIEKLU, U3y4YEHUE
TEOPETHYECKOTO
Marepuana,
HOJIrOTOBKA K

11 Kunemaruka BBITIOJTHEHUIO U

HOCTYNATENbHOTO u 0,25 1 30 o0pabdoTka
BPAIIaTeIbHOTO IBIKESHUS pe3yJIbTaToOB
71a00paTOPHBIX
pabor, perieHue
HHANBUAYAJIbHBIX
KOHTPOJIbHBIX
3am1aq

KOHTPOJIBHASI
pabora Ne 1

IMpopaboTka
JIEKLIUH, U3y4YeHUE
TEOPETUIECKOr0
Marepuana,
HOATOTOBKA K

1.2 Junamuka BBITIOJTHEHUIO U

HOCTYNATENbHOTO u 025] 15 1 30 00paboTka
BpaIIaTeIbHOTO IBIKSHUS pe3yJIbTaToOB
71a00paTOPHBIX
pabort, perieHne
WHIANBUAYAJbHBIX
KOHTPOJIBHBIX
3a1aq

nabopaTopHas
pabora Ne 1;

KOHTPOJIbHAS
pabora Ne 1




1.3 3axoHsI
MEXaHUKe

COXpaHEeHUs B

0,25

2/0,81

25,4

ITpopaboTka
JIEKIIH, U3ydIeHHE
TEOPETUIECKOrO
Marepuana,
MOATOTOBKA K
BBITIOJTHEHUIO U
obpaboTka
pe3yIIbTaToB
1a60paTOPHBIX
pabor, perieHue
WHUBUAYaITbHBIX
KOHTPOJIBHBIX
3ama4

nabopaTopHas
pabora Ne 1;

KOHTPOJIBHAS
pabota Ne 1

1.4 MexaHndeckue
KoJIeOaHHUS U BOJIHBI

0,5

30

ITpopaboTka
JIEKIIUH, U3ydIeHHE
TEOPETHIECKOTO
Marepuana,
pemenue
UHIUBUAYaIIbHBIX
KOHTPOJIBHBIX
3a1ad

KOHTPOJIbHAS
pabora Ne 1

Wroro no pasneny

1,25

3,5/0,81

1154

2. DIeKTPIYECTBO M MarHeTH3M

2.1
none

QHCKTPOCTaTI/I‘{eCKOG

0,5

0,5

30

ITpopaboTka
JICKIUH, U3yueHne
TEOPETHIECKOTO
MaTepuaia,
peuieHne
WHIUBUAYATbHBIX
KOHTPOJIBHBIX
3a1a4y

KOHTPOJTIbHAS
pabora Ne 1

2.2 OEeKTPOCTaTHUECKOE
TIOJIE B BEIIECTBE

0,25

0,5

25

[IpopaboTka
JIEKIUH, U3ydeHHe
TEOPETUIECKOTO
MaTepuaia,
penieHue
WH/IMBUTYaJIbHBIX
KOHTPOJIBHBIX
3a1a4

KOHTPOJIbHAS
pabora Ne 1

2.3 ITocTostHHBIIH
SIEKTPUIECKUI TOK

0,5

1,5

25

IMpopaboTka
JIEKLIUH, U3y4YeHUE
TEOPETUYECKOTO
Marepuana,
MOJrOTOBKA K
BBINOJIHEHUIO U
ob6paboTka
pe3yabTaToB
1a60paToOpHBIX
pabor, perieHue
WHIUBHAYaITbHBIX
KOHTPOJIbHBIX
3a71a4

nabopaTopHas

pabota Ne 28;
KOHTPOJIbHAS
pabora Ne 1




2.4 MarautHoe T1OlE€ B
BaKyyMe U B BEIIECTBE

0,5

15

0,8

30

ITpopaboTka
JIEKIIH, U3ydIeHHE
TEOPETUIECKOrO
Marepuana,
MOATOTOBKA K
BBITIOJTHEHUIO U
obpaboTka
pe3yIIbTaToB
1a60paTOPHBIX
pabor, perieHue
WHUBUAYaITbHBIX
KOHTPOJIBHBIX
3ama4

nabopaTopHas

pabota Ne 28;
KOHTPOJIBHAS
pabota Ne 1

25 DNeKTpOMarHUTHas
uHAyKnuA. [lepeMeHHsbli TOK.

0,5

1,5

15

30

ITpopaboTka
JIEKIIUH, U3ydIeHHE
TEOPETHYECKOTO
Marepuana,
HOJIOTOBKA K
BBITIOJTHEHUIO U
o0OpaboTka
Ppe3yIIbTaToB
71a00paTOPHBIX
pabort, perieHue
WHIUBUAYATbHBIX
KOHTPOJIBHBIX
3a1ad

naboparopHast

pabota Ne 28;
KOHTPOJIbHAS
pabora Ne 1

2.6
JNEKTPOMArHUTHOE
VYpaBHenust Makceiia

Enunoe
roJje.

0,5

0,7

24

IMpopaboTka
JIEKLU, U3y4YEHHE
TEOPETUYECKOTO
MaTepuana,
pelieHue
UHJIUBUAYaIIbHBIX
KOHTPOJIbHBIX
3a1a4

KOHTPOJIBHASI
pabora Nel

HWroro no pazneny

2,75

4,5

164

Uroro 3a cemectp

8/0,81

10

279,4

OK3aMCH

3. MonekynsapHast Qusnka

TEPMOJUHAMUKA

u

3.1 Crartucruueckas (usuka
u
MOJIEKYJISIPHO-KHHETHYCCKAsT
Teopus

0,25

0,5

20

IMpopaboTka
JIEKLIUH, U3y4YeHUE
TEOPETUIECKOr0
Marepuana,
MOJrOTOBKA K
BBITIOJTHEHUIO U
o0OpaboTka
pe3yNIbTaToOB
71a00paTOPHBIX
pabort, perieHne
WH/IMBUTYAJIbHBIX
KOHTPOJIBHBIX
3amaq

KOHTPOJIbHAS
pabora Ne 2




3.2 TepmoHAMUKA

0,5

20

ITpopaboTka
JIEKIIH, U3ydIeHHE
TEOPETUIECKOrO
Marepuana,
MOATOTOBKA K
BBITIOJTHEHUIO U
obpaboTka
pe3yIIbTaToB
1a60paTOPHBIX
pabor, perieHue
WHUBUAYaITbHBIX
KOHTPOJIBHBIX
3ama4

KOHTpOJIbHAs
pabora Ne 2

Uroro mo pazneny

0,25

40

4. BoimHoBast ¥ KBAaHTOBas ONTHKA

4.1 DNeKTpOMarHUTHbIC
BOJIHBI

0,2

10,1

ITpopaboTka
JICKIUH, U3yueHne
TEOPETHYECKOTO
MaTepuaia,
[IOATOTOBKA K
BBITIOJTHEHHUIO U
00paboTka
pe3yIbTaToB
1abopaToOPHBIX
pabor, peuieHue
HHIWBHIYaJbHBIX
KOHTPOJIbHBIX
3a1a4

KOHTPOJIBHASI
pabora Ne 2

4.2 WuTepdepennns
CBETOBBIX BOJTH

10

ITpopaboTka
JICKIHi, H3y4eHHe
TEOPETHIECKOTO
Mmarepuaa,
MIOJTOTOBKA K
BBITIOJTHCHUIO U
00paboTka
Ppe3yJIbTaTOB
nmabopaToOpPHBIX
pabor, peuieHue
WHIUBHAYaIbHBIX
KOHTPOJIBHBIX
3a71aq

KOHTPOJIBHASI
pabota Ne 2

4.3 [ubpaknus CBETOBBIX
BOJIH

10

IMpopaboTka
JIEKLIUH, U3y4YeHUE
TEOPETUYECKOTO
Mmarepuaia,
MIOJTOTOBKA K
BBIMOJIHEHUIO U
ob6paboTka
pe3yabTaToB
1a60paToOpHBIX
pabor, perieHue
WHIUBHAYaITbHBIX
KOHTPOJIbHBIX
3a1a4

KOHTPOJIbHAS
pabota Ne 2

Wroro no pazneny

2,2

30,1

5. KBanToBast, aToMHasi U siepHast
¢dusnka




5.1 KBaHToBast onrTuka

0,5

IlogroroBka k
TIPaKTUIECKUM
3aHATHUAM;
ITpopaboTka
JICKIIUH;
CaMOCTOSTENbHOE
n3ydeHue yueOHon
¥ HAyIHON
JUTepa- Typhl;
Pemenne
WHIUBUAYAJIBHON
KOHTPOJIBHON
paboTsl Ne 2

KOHTpOJIbHAs
pabora Ne 2

5.2 KBaHTOoBast MeXaHHKa

0,4

20

ITpopaboTka
JIEKIIUH, U3ydIeHHE
TEOPETHYECKOTO
Marepuana,
HOJIOTOBKA K
BBITIOJTHEHUIO U
o0OpaboTka
Ppe3yIIbTaToB
71a00paTOPHBIX
pabort, perieHue
WHIUBUAYATbHBIX
KOHTPOJIBHBIX
3a1ad

naboparopHast
pabota Ne 42
KOHTPOJIbHAS
pabora Ne 2

5.3 ®usuka aroma

0,25

1,5

40

ITpopaboTka
JIEKLIU, U3y4YEHUE
TEOPETHYCCKOTO
Marepuana,
HOJIOTOBKA K
BBITIOJTHEHUIO U
o0OpaboTka
pe3yJIbTaToOB
71a00paTOPHBIX
pabor, perieHue
HHIANBUAYAJIbHBIX
KOHTPOJIBHBIX
3aa4

naboparopHast
pabota No 42
KOHTPOJIBHASI
pabota Ne 2

5.4 Slnepuas pusmka

0,2

0,5

40

IMpopaboTka
JIEKLUH, U3y4YeHUE
TEOPETUYECKOTO
Marepuaa,
peeHue
WHAWBHUTYaTbHBIX
KOHTPOJIbHBIX
3a71a4

KOHTPOJIBHASI
pabota Ne 2

5.5 Ousnka s7eMEHTapHBIX
YacTHIl W  COBPEMEHHas
¢usnyeckas KapTUHA MHUpa

0,2

20,3

IMpopaboTka
JIEKLU, U3y4YeHHe
TEOPETUIECKOTO
Marepuana,
pertienue
WHIWBHUTYaTbHBIX
KOHTPOJIbHBIX
3a1a4

KOHTPOJIbHAS
pabota Ne 2

Wroro no pazneny

1,55

125,3

Uroro 3a cemectp

1954

3a4ET

Hroro no JUCHUIIIINHE

12/0,8 1

18

474,8

OK3aM€H, 3a4€T




5 O0pa3oBaTte/ibHbIE TEXHOJIOTHH

[Ipn peanuzanuu pa3IUYHBIX BHUIOB y4ueOHOH paboThl HambOosee d(QeKTUBHBIC
pe3yibTaThl OCBOCHUS IUCUUIUIMHBI «®Du3uka» Hal0T TpaaulUoOHHBIE 00pa30BaTENbHBIC
TEXHOJIOTMM,  TEXHOJOTMU  MPOOJEMHOro  OOYy4YeHMs, HMHTEPAKTUBHBIE  TEXHOJIOTUU,
UH(POPMALMOHHO-KOMMYHUKAIIMOHHBIE 00pa30BaTeIbHbIE TEXHOJIOTHH.

1. TpagunuoHHble 00pa3oBaTelIbHbIE TEXHOJIOTHMH OPHEHTHUPYIOTCA Ha OpraHU3aluio
00pa30BaTeNbHOTO  IIpOLlEcCa, MPEANOJJAralllyl0 MpSAMYH0 TPAaHCISALUIO 3HAHUM  OT
npenoAaBarels K CTyJIeHTY (IPEeuMYIEeCTBEHHO Ha OCHOBE OOBSICHUTEIbHO-UUTIOCTPATUBHBIX
METO0B 00ydeHus). YueOHasi esTeIbHOCTh CTYJCHTAa HOCUT B TaKUX YCJIOBHSX, KaK MPaBUIIO,
PEeNpOAYKTUBHBIHN XapakTep.

@®opmbl y4eOHBIX 3aHATHI C UCTIOIB30BAHUEM TPAAUIIMOHHBIX TEXHOJIOTHIL:

Nndopmannonnass jekuuss -  [OCIENOBATEIbHOE  M3JIOXKEHHE Marepuana B
JUCHUTUTMHAPHON JIOTHKE, OCYIIECTBISIEMOE NPEUMYIIECTBEHHO BepOAJbHBIMU CpEICTBAMU
(MOHOJIOT TIpernoaaBaTesl).

Cemunap — Oecenia mpenoiaBaTens u CTyJIeHTOB, OOCYK/ICHHE 3apaHee MOATOTOBICHHBIX
COOOIEHUH MO KaXIOMY BOMPOCY IUTAHA 3aHATHS C €OUHBIM JUIS BCEX IEepeyHEM
pEKOMEHIyeMOH 00s3aTeIbHOM U JOTIOTHUTEIBHOM JTUTEPATYPHI.

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

JlaboparopHasi pabota — opranusanus yueOHol paboThI C pealbHBIMH MaTEPUATbHBIMU U
MH(OPMALlMOHHBIMU OOBEKTaMH, AKCIEpPUMEHTalbHas paboTa € aHaJIOrOBBIMHU MOJEISIMU
pealbHbIX 00OBEKTOB.

2. Texnomoruu mpoOIEMHOTO OOyUYEHUS] — OpraHu3anus o0pa3oBaTEeILHOTO IMpollecca,
KOTOpas MpernoiaraeT MOCTaHOBKY MPOOJIEMHBIX BOIPOCOB, CO3/IaHUE YUEOHBIX MPOOIEMHBIX
CUTYaluH JUIsl CTAMYJIMPOBAHUS AKTUBHOW MO3HABATEIbHOU AEATEIbHOCTHU CTYIEHTOB.

@®opmbl y4eOHBIX 3aHATHI C UCIIOJIb30BAHUEM TEXHOJIOTUH MPOOIEMHOT0 O0yUCHHUS:

[IpoGnemHas nekuust — U3JI0KEHUWE MaTepuaa, I[peAroiaralollee MOCTaHOBKY
NpOoOJIEMHBIX W JMCKYCCHOHHBIX BOIIPOCOB, OCBEUICHHE pA3JIUYHBIX HAayYHBIX I0/XOJIOB,
ABTOPCKHE KOMMEHTApUH, CBSI3aHHBIE C PA3MYHBIMA MOJEISMHU HHTEPHPETAIUU H3y4aeMOTo
MaTepuaia.

[IpakTuueckoe 3aHaTHEe B ¢GopMe NPAKTHKyMa — OpraHu3anus ydeOHOW paboThl,
HarpaBJieHHAsT Ha pelieHHue KOMIUIEKCHOW y4eOHO-TIO3HABATENbHOW 3amauu, TpeOyromend oT
CTyJI€HTa IPUMEHEHHUS KaK HAyYHO-TEOPETUUECKUX 3HAHUM, TaK U MPAKTUIECKIX HABBIKOB.

3. HTepakTHBHBIE TEXHOJIOTHH — OpraHU3anus 00pa3oBaTENBHOTO MPOIecca, KOTopast
MpeJrnoiaraeT akTHBHOE U HEMTMHEIHOE B3aUMO/IeHCTBHE BCEX YYACTHUKOB, JTOCTI)KEHUE HA ATON
OCHOBE JIMYHOCTHO 3HAYMMOIO Il HHUX oOpa3oBaTelbHOTO pe3ynbrara. Hapsay co
CHEIHMAM3UPOBAaHHBIMA ~ TEXHOJOTHUSMH  TaKOro  pojJa  MNPUHIUN  HWHTEPaKTUBHOCTH
IPOCJIEKUBAETC B OOJIBIIMHCTBE  COBPEMEHHBIX  00pa30BaTENbHBIX  TEXHOJIOTHH.
WHTEpakTUBHOCTH MOAPA3yMEBAET CyOBEKT-CYyOBEKTHBIE OTHOLLICHHS B X0OZ€ 00pa30oBaTeIbHOIO
npolecca 1, Kak cieicTsre, GopMHpoBaHHE caMOpa3BUBaroLIeiics HHPOPMAIMOHHO-PECYPCHOM
CpEeJBl.

@®opMbI yUeOHBIX 3aHSTHH C HMCIIOJIB30BAaHUEM CIICIIUAIN3UPOBAHHBIX WHTEPAKTHBHBIX
TEXHOJIOTHI:

Jlexuusi «0OpaTHON CBS3M» — JIEKIMS-TIPOBOKAIMs (M3JI0KEHUE MaTepHalia ¢ 3apaHee
3arIaHUPOBAHHBIMH OITMOKAMH ), JIEKIHsI-0ece1a, TEKIUS-TUCKYCCHSI.

CeMuHap-IuCKyccHsl — KOJUIEKTMBHOE OOCYXJIE€HHE KaKoro-iu0o CHOpPHOTo BOMpOca,
npoOJieMbl, BBHISBICHHE MHEHHH B Tpymme (MEXIpYyNIoBOW AMAlor, JTUCKYCCHS —Kak
CIIOp-IaJor).

4.  HWubopMallMOHHO-KOMMYHUKAIIMOHHBIE  O0Opa3oBaTelbHbIE  TEXHOJIOTUH  —
opranusaius o0pa3zoBaTebHOTO Mpolecca, OCHOBaHHAsl HA MPUMEHEHUH CIIeUAIN3UPOBAHHBIX
MPOrPaMMHBIX CpEJl U TEXHHUECKUX CPEJICTB pabOThI ¢ MH(OpMAaLIHEH.



®opMbl y4eOHBIX 3aHITHH C HCIOJIb30BaHHEM HH(POPMAIIMOHHO-KOMMYHHUKAITMOHHBIX
TEXHOJIOTHIA:

Jleknusa-Bu3yanuzanus — U3JIOKEHHE COJIEp)KaHHUS COMPOBOXKIACTCS IpE3CHTalMeH
(nemoHcTpaluen yueOHbIX MaTepUasoB, MPEJCTABICHHBIX B PA3JIMYHBIX 3HAKOBBIX CUCTEMAaX, B
T.4. WUTFOCTPATUBHBIX, TPAPUIECKUX, ayAHO- U BUICOMATEPHUAIIOB).

[TpakTudeckoe 3ausTHe B HhopMe Mpe3eHTAIMH — PECTABICHUE PE3YIbTATOB IMPOSKTHOM
WJI UCCIIEI0BATENIbCKOM €SI TEILHOCTH C UCIIOJIb30BAHUEM CIICLIMATTM3UPOBAHHBIX MPOTPAMMHBIX
cpen.

6 YueOHO-MeTOAMYecKOe o0ecriedeHUue CAMOCTOSITeJIbHOI PadoThI 00y4aKoIHXCs
[Ipencrasneno B npunoxxenuu 1.

7 OueHOYHBIE CPeACTBA /1Jisl IPOBeeHHs POMEKYTOUHOI aTTecTAlMI
[IpencraBieHbl B IPUIOKEHUU 2.

8 YueOHo-MeTOAMYeCKOEe H HH(POPMALIMOHHOE O0ecneyeHrue TUCIUIIHHBI (MOTYJIs1)

a) OcHoBHas TUTEpaTYypAa:

1. Jemumuenko, B.M. ®usuka [DnextponHusiii pecypc] : yuebuuk / B.U. JlemMumaueHko,
N.B. demumguenko. — 6-e¢ uza., nepepad. u mon. — M.: UHOPA-M, 2016. — 581 c¢. — Pexum
nocryna: http://new.znanium.com/bookread2.php?book=469821 — ISBN:978-5-16-010079-1.

2. Kysneno, C.M. ®usuka: Mexanuka. MexaHuueckue KoieOaHUS U BOJIHBI.
MornekynsipHas ¢usuka. Tepmoannamuka [DnekTpoHHbIH pecype] @ YuebHoe mocodue / C.1.
Ky3Huenos. - 4-e uza., ucnp. u goi. - M.: By3osckuii yueonuk: HULL UHOPA-M, 2014. - 248 c. —
Pexum J0CTyMa: http://new.znanium.com/bookread2.php?book=412940 - ISBN
978-5-16-101026-6

3. Ky3nenos, C.1. ®usuka: OCHOBHI 2JIEKTPOIUHAMUKH. DJIEKTPOMArHUTHBIE KOJICOaHUS
U BOJIHBI [ DNeKTpOHHBIH pecypc] : Yuebnoe nmocodue / C.U. Ky3uenos. - 4-e u3., ucrp. u J01I. -
M.: BysoBckmii yuebnuk: HUIL[ HNHOPA-M, 2015. - 231 c. — Pexum pocryma:
http://new.znanium.com/bookread2.php?book=424601 — ISBN 978-5-16-101657-2

4. Kysuenos, C.M. ®duszuka. BomnoBas ontuka. KBaHTOBas mnpupoma u3IydeHUS.
DieMeHThbI aTOMHO# | siepHOi Gusnku [DnekTponHslit pecype] : Yued. noc. / C.1. Ky3Henos,
AM. Jlunep - 3-€ uzn., nepepad. u gom. - M.: By3os. yue6.: HUI[ UH®PA-M, 2015 - 212 c. —
Pesxxum JOCTyMa: http://new.znanium.com/bookread2.php?book=438135 - ISBN
978-5-16-100426-5

0) lonoJiHMTEILHAA JIATEpaTypa:

1. Borauea, N.}O. Metoauka pemenus 3anau no ¢usnke. MexaHuka [DIeKTpOHHBIN
pecypc] : yueonoe mocodue / N.YO. Borauesa, O.H. Boctpokuyrosa ; MI'TYV. - [2-e u3a., moaror.
no med. u3n. 2017 r.]. - Marauroropck: MI'TY, 2018. - 3arn. ¢ tutyn. skpana. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=3567.pdf&show=dcatalogues/1/1515
210/3567.pdf&view=true

2. ®u3uka TBEPIOTO Teja, aTOMa W aTOMHOTO sjipa [DIEKTPOHHBIN pecypc]: yueOHoe
nocobue [ By30B] / C.A. Byrakos [u 1p.]; Marauroropckuii roc. TexHudeckuii y-T um. I'. U.
HocoBa. - Marautoropck : MI'TY um. I'. U. Hocosa, 2019. - 3arn. ¢ turyn. skpana. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=3818.pdf&show=dcatalogues/1/1530
254/3818.pdf&view=true



B) MeTonuyeckue ykazaHus:

1. Mexannka. MonekymsipHas (u3uka W TepMOAMHAMUKa [DJIEKTPOHHBIM pecypc]
naboparopusblii npaktiukyM / E.H. Acranos, 3.H. Boruesa, JI.C. lomkenkoBa u ap. ; MI'TY. -
Marautoropck :  MITY, 2016. - 3arn. ¢  Tutyn.  9kpara. -  URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=2420.pdf&show=dcatalogues/1/1130
121/2420.pdf&view=true

2. Beuepkun, M.B. DnexTpocTraTHka W IOCTOSHHBIM TOK [DIeKTpoHHBIH pecypc] :
npaktukym / M.B. Beuepkun, O.B. Kpueko, E.B. Makapuesa ; MI'TY, UH-T 3HEPreTHKU |
aBToMaTuku, Kad. ¢usuku. - Marautoropck : MI'TY, 2012. - 3arn. ¢ tutyn. skpana. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=1544.pdf&show=dcatalogues/1/1124
701/1544 pdf&view=true

3. CaBuenko, HO.M. IlepemeHHbIli TOK [DNEKTpOHHBIM pecypc] : gabopaTOpHBII
npaktukyM / FO.U. CaBuenko, O.H. BocrpoknyroBa, H.1. Mumenesa ; MI'TY . - Marauroropck
: MI'TY, 2018. - 3aru. c TUTYIL. JKpaHa. - URL:
httos://maatu.informsvstema.ru/unloader/fileUnload?name=3529.ndf&show=dcataloaues/1/1515

r) [Iporpammuoe obecneuenue u UHTepHeT-pecypcebi:

IIporpammHoe oGecnieueHue

HanmeHnoBaHue .

0o Ne noroBopa CpoK JIeHCTBUS JTUIICH3UN
7Zip CBOOOTHO 0eccpoyHO
Adobe Reader [cBoboaHO 0eccpoyHO
Bpaysep Mozilla|cBo6oato
Firefox pacrpoctpansemoe [10 Oeccpotmno
Bpaysep Yandex|cBoGoamo 0ECCPOUHO
FAR Manager |cBo6oaHO 06eccpoyHO
MS Otfice 2007 |, 135 o1 17.09.2007 GecepoumHo
Professional

Hpmbeccnonanbﬂme 0a3bl JAHHbIX I/Il—[q)OpMaIII/IOHHbIe CIIPaBOYHLIC CUCTEMBbBI

Haspanue Kypca CchplIKa
OnektponHbie pecypebl onbdmmorekn MI'TY [https://magtu.informsystema.ru/Marc.htmi?local
um. [.1. Hocona e=ru
HanuonansHas

uHpopmanonHo-ananutuueckas cucrema|URL: https://elibrary.ru/project_risc.asp

— Poccuiickmit HHJIEKC HAy4HOI'0

ITouckoBas cucrema Axkagemusi Google

(Google Scholar)

MexnyHaponHas pedepatuBHast u

MIOJIHOTEKCTOBAsI CIpaBOYHas 0a3a JIaHHBIX
9 MaTtepuaJIbHO-TEXHHYECKOE o0ecTedeHne TUCIUTIHHBI (MOLYJIs1)

URL.: https://scholar.google.ru/

http://scopus.com

MaTCpI/IaJ'IBHO-TCXHI/IquKOC obecrneucHUe JUCIUIIIIMHBI BKIIFOYACT:



MaTepI/Ia.HBHO-TCXHI/I‘-ICCKOG OGGCHG‘{GHI/IG JUCHUITIIMHBI BKJIIFOYACT:

YdeOHble ayJUTOPUH [T TIPOBEICHHS 3aHATHIA JISKITMOHHOTO THTIA

OcHarieHue ayauTopuu:

MynbTHMEAMITHBIC CPEICTBA XPAHCHHUS, TIEPEIauH U MPEICTABICHUS HHPOPMALIUH.

VYuebHas aynuTopus JUIsl IpoBeieHus JabopaTopHbIxX padot: Jlaboparopus «MexaHukw,
MOJICKYJISIPHOM (PU3UKU U TEPMOJAUHAMHUKI

OcHalleHue ayIuTOpUHU:

JIaGopaTopHble YCTaHOBKH, U3MEPHUTEIbHBIC PUOOPHI IS MPOBEACHUS JTa00OPATOPHBIX
pabor:

1. bajnnucTuueckue MasiTHUKH.

2. Mastauk O6epOexa.

3. dusnueckuii MassTHUK.

4. Nocka l'anbTOHA.

5. JlaGopaTopHasi yCTaHOBKA JUI MCCIIEJOBAHUS PaclpelleIeHUs] TEPMO3JIEKTPOHOB 110
MOJYJIFO UX CKOPOCTH.

6. JlaGopaTopHasi ycTaHOBKa JJIs ONpeAETeHUs IOKa3zaTeledl aanabarel Yy METOJIOM
Knemana u /le3opma.

7. JJabopaTopHasi ycTaHOBKa Il POBEPKU 3aKOHA BO3PACTaHUS SHTPOIMHU B IpoLEcce
QG Qy3un ra3oB Ha MOJIENU MTEPEMEIINBAaHUS IAPOB.

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

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

10. VYcranoBka JsaboparopHast Ui HCCJIEIOBAaHUS TEIUIOEMKOCTH TBEpPAOIro Tena
"M®-TET-M".

11. YcranoBka naGopaTopHas Ui ONpeAeieHUs YHUBEpPCAJbHOW ra30BOM IOCTOSHHON
"MO-OI'TI-M".

12.Cren 1abopaTOpHBI ra30BbIe MPOLECCHI.

13. MepuTenbHBII HHCTPYMEHT.

VYuebHas aymutopus A8 mpoBeleHHs JabopaTopHbIX —pabotr: JlabGopatopus
«INEKTPUYECTBA U OTITHKU

OcHalleHue ayIuTOpun:

JlaGopaTopHble YCTaHOBKH, U3MEPUTEIbHBIE MTPUOOPHI Il TPOBEACHUS J1a0OPATOPHBIX
pabor:

1.JJabopaTopHas ycTaHOBKA JJIsl HCCIIETOBAHUS 3JIEKTPOCTATUYECKOIO MOJISI C TIOMOILBIO
OJIMHApHOTO 30H/1a.

2. YcTaHOBKA JUTS ITYHTUPOBAHMS MUJUTHAMIIEPMETPA.

3. YcranoBka 1abopaTopHas 11 OnpeieeH!sl ”HIYKTUBHOCTH COJICHOM1a U MAarHUTHOM
MPOHUI[AEMOCTH.

4. YcraHoBka nabopaTopHasi A7 M3yYeHHs Pe30HaHCa HaIpsDKEHUH M onpenesieHus
UHAYKTUBHOCTH

5. JIaboparopHasi ycTaHOBKA JUIsl M3y4YEeHHUs JUIMHBI CBETOBOM BOJHBI U XapaKTEPUCTUK
TUGPaKIUOHHOMN PelIeTKH.

6. JlabopaTopHass yCTaHOBKa JUIs OINpEENICHHUs] pajuyca KPUBU3HBI JUH3BI U JUTHHBI
CBETOBOM BOJIHBI C TOMOIIbIO KoJiel] HptoToHa.

7. JlabopaTopHasi yCTaHOBKa JUIsl ONpPE/AETCHUs KOHIIEHTPALMM PacTBOPOB caxapa U
MTOCTOSIHHOW BpAIllCHMUS.

8. cTOYHMKY UTAaHUS TOCTOSIHHOTO TOKA.

9. Marasun emkocreit Time Electronics 1071.

10. Mara3un emkoctu P-513.
11 Mararuo nanverununctair Tima Flartronicre 1NR2



12. Marasussl corpoTuBieHuii P-33.
9. Marasun emkocreii Time Electronics 1071.
10. Marasun emxoctu P-513.
11. Marasun uaaykruBaocteii Time Electronics 1053.
12. Marasusnsl conpotuBienuii P-33.
13. MynbtumeTpsl mudpossie MAS-838.
14. MynsTumerpst APPA 106,203,205.
15. Ocumnnorpad npyxkananshbii GOS-620 FG.
16. ITonsapumerp CM.
17.MeputenbHblii THCTPYMEHT.

VYuebHas ayautopusi JUIsi IpoBeneHUs gabopaTopHbIX padot: JlaGoparopus «Atoma,
TBEP/OTrO Teja, sApay

OcHarieHue ayauTopuu:

JlaGoparopHble YCTaHOBKH, U3MEpUTEIbHbIE MPUOOPHI AJIsl MPOBEACHUS J1a0OPATOPHBIX
pabor:

1.JIaGoparopHas yctanoBka st "M3yuenus BaemHero gporoaddexra".

2. YcTaHOBKa JUIsl U3Yy4YCHHs CIIEKTpa aTOMa BOAOPOJA M OMpPEIeSICHHs] TMOCTOSHHOW
PunGepra.

3. YcranoBka nmabopaTopHas 7S OTIpeIeIeH s TOTEHIMalia BO30Y K ICHHS Ta3a.

4. YcTraHOBKa IS ONPeIeNIeHUs ATUHBI Tpo0Oera 4acTull B BO3TyXeE.

5. M3mepur.ckopoctu cuera Y UM2-2.

6. Monoxpomaropsl MYM-1.

7. MynsTumetpst APPA 205, 207.

8. Ocuumnorpad npyxkananbnbiii GOS-620 FG.

9. MepuTeNnbHbIN HHCTPYMEHT.

VY4yeOHble ayAUTOPUM JUIsl TPOBEACHUS MPAKTUYECKUX 3aHATUHA, TPYNIOBBIX U
VHJVBHIYAIbHBIX KOHCYJIbTAllMI, TEKYILEr0 KOHTPOJIS U IPOMEKYTOUHOM aTTECTALNN

OcHalleHue ayIuTOpuu:

NHTepakTHBHAS 10CKA, IPOEKTOD;

MynbTUMEIUIHBINA IPOEKTOP, IKPaH.

YuebOusie AYAUTOPUU IJId BBIIIOJHCHUA KYPCOBOT'O HPOCKTHPOBAHUA, MMOMCIICHUA JJIA
CaMOCTOSITENbHOM PaboTHI.

OcHarieHue ayauTopuu:

[Tepconanpubie KommbioTepbl ¢ makerom MS Office, ¢ Bbixomom B MHTepHEeT u ¢
JOCTYTIOM B SJIEKTPOHHYIO HH(POPMAITMOHHO-00pa30BaTENbHYIO CPETy YHHBEPCHTETA.

[Tomemmenne g XpaHeHHs ©  NPOPUIAKTHYECKOTO OOCIYy)KMBaHUS y4eOHOTO
000opyI0BaHUS

OcHalleHue ayIuTOpuu:

Crennaxu, celibl a5 XpaHeHHs1 yaeOHOTro o0opynoBaHusl. IHCTpyMEHTHI /1711 peMOHTa
000py10BaHUSI.



Hpuioxenne 1.
YueOHO-MeTOAMYECKOE O0ecTIeYeHre CAMOCTOSITEIbHOM PadoThl 00y4ar0o X Cs

[To mucruiuinae «®Pu3KKay IpeycCMOTPEHA BHEAyIUTOPHAs CaMOCTOSTENIbHAs padoTa
oOydJaronuxcs.

Breayauroprast caMmocTosiTenbHast paboTa 00y4Jaronuxcs BKIIIOYAET B ce0s: mpopaboTKy
JICKIIMOHHOTO MaTepuaia, U3ydeHHe JJUTEPATyphl IO COOTBETCTBYIOMIEMY pa3Jieiy; peIIeHUE
WH/IMBUYAJIbHBIX KOHTPOJIBHBIX pa0OT, MOJTOTOBKY K BBITOJHEHHIO Ja00paTOPHBIX padoT,
MOJIrOTOBKY K OTYETY IO J1a0OpaToOpHBIM paboTam.

Ilpumepnvie unoueudyanvHsle KOHMPOIbHBIE PAGOM b
1 kypc (ycTaHOBOYHAS, 3MMHSSI CECCHH)

Kontpoabnas padora Ne 1 «KMexanuka. JjJ1eKTPOMardeTu3m»

1. Touka nBuxercs B mwockoctd XOY 1o 3akony: X=10cosot; y=10(1-sinmt). Haiiti nyTs,
HPOMICHHBIN TEJIOM 3a 2C; YroJI My BEKTOpaMHU CKOPOCTU V U YCKOPEHUsI &; TPACKTOPHIO
nprkenus y=Ff(x).

2. Ha rmajkoii HaKJIOHHOH TUIOCKOCTH, cocTaBsitomiei yrom o = 30° ¢
TOPU30HTOM, HAXOJUTCS KaTyIIKa ¢ HUTKOW, CBOOOIHBIN KOHEIl KOTOPOi
YKpPEIUIEH, KaK [T0OKa3aHo Ha pucyHke. Macca karymku m =200 r, e€

. 2
MOMEHT UHEPIIUU OTHOCUTEIBHO coOcTBeHHOM ocH | = 0,45 r-M*, paauyc a
HAMOTAHHOTO CJIOSI HUTOK I = 3 cM. HaliTh yCKOpeHHe OCH KaTYIIIKH.

3. Ilnatdopma ¢ neckom o611t Maccoit M = 2 T CTOUT Ha pesibcax Ha P
o v
TOPU30HTAJIILHOM y4JacTKe ITyTH. B mecok nomamaeT cHapsix Maccoid m = 8

KT ¥ 3acTpeBaeT B HEM. [IpeneOperast TpeHrneM, OnpeneanTb, ¢ Kakon
M —>

CKOPOCTBIO OYAET IBUTaThCs MIaTPopMa, €CIM B MOMEHT MOMaJaHus

.. o o
CKOPOCTBb CHapsaa v =450 M/C, a €€ HaIllpaBJICHHUEC — CBCPXY BHU3 110

o = 30° K TOPU3OHTY.

4. Ha aByx 0€CKOHEUHBIX MapaJIeNbHBIX MIOCKOCTAX PAaBHOMEPHO PACIPEIEICHbI 3apsIibl C
MOBEPXHOCTHBIMU IJIOTHOCTSIMU G1 U G2.0ONpeAeuTh HAPSKEHHOCTh 3JIEKTPUUECKOTO MOJIS:
MEXy TIOCKOCTSAMHU; BHE TIOCKOCTEH. [TocTpouTh rpaduk n3MeHeHUs HAMPSKEHHOCTH OIS
BJIOJIb JIMHUU, TIEPIICHANKYISIpHOH TutacTuHaM. [IpuHsaTh 61=0, 62,=—20, T1e 6=20uK/M°.

5. IBa xoHaeHcaTtopa 31eKTpoeMKoCcTsIMHE C1=3 MKD u C;=6 MK®D coeuHEeHBI MEXTy cO00H 1
npucoeauHensl k 6arapee ¢ J{C £=120 B. Onpenenuts 3apsabl KOHACHCATOPOB U pa3HOCTh
noreHmanos Uy n Uy Mexxay ux 0OKIIaKaMH, €CIIM KOHAEHCATOPhI COETUHEHBI: 1) mapaisiensHo,
2) mocienoBaTeIbHO.



6. [To nBymM 0€CKOHEUHO JJIMHHBIM MPSMBIM MapaJlyIeIbHBIM MPOBOAaM TeKyT ToOkH |1=20A u
1,=30A B ogHOM HanpaBieHuu. Paccrosiane Mexay npoBogamu d=10 cM. BerauciuTh MHIyKIUIO
B mMaruuTHOrO 1Mo B TOUKE, yAAICHHOM OT 000OMX MPOBOJOB HA OMHAKOBOE paccrostaue I = 10
CM.

1 kypc (3uMHSsI, JIETHSISI CECCUM)

KonTpoabsnas padora Ne 2 «MouiekyasipHas gusuka u TepMoanHaMuka. Onruka.
KBanToBasi,, aToMHasi U siiepHast pusuka»

1. [Ipu HarpeBaHuu v =1 KMOJIb IByXaTOMHOT'O ra3a €ro TepMOJMHAMUYECKAs TEMIIepaTypa
yBenuuuBaercs ot Ty go To= 1,5 Ty. Haiitu uamenenue AS sHTpoInuHU, €Ciid HarpeBaHue
MIPOUCXOAUT H30XOPHUIECKH.

2. OmnpenenuTh ATUHY BOJHBI CBETA, MAJAIONIEro Ha AU(PPAKIMOHHYIO PEUIeTKY, Ha KaXKIbIA
MUJTUMETp KOoTopoil HaneceHo N=400 mTpuxoB. ChoexkTp Ha0mIOAaeTcs Ha JKpaHe,
PacoIoKeHHOM Ha paccTosHuM =25 cM oT pemietku. PaccrossHue Ha SKpaHe MEKAY TPETbUMH
MaKCHMyMaMH CJIE€Ba U CIIpaBa OT UEHTPaIbHOro AX=27,4 cM.

3. JIBa HUKOJII PACIIOJIOKEHBI TaK, YTO YrOJ MEXAY UX TJABHBIMU IJIOCKOCTSIMH COCTaBJISIET
¢=60°. Bo cKOIIbKO pa3 YMEHBIIUTCSI HHTEHCUBHOCTh €CTECTBEHHOTO CBETa lg Ipu mMpoXoxkaAeHUN
yepe3 o06a Hukois. KoaddurmenT mornomieHus cBera B KaxxaoM Hukoje k=0,05.

4. ®otorddext mpoucxomut moj aeiicrBueM usydeHus ¢ A = 0,09mxkM. Omnpenenuts padboTy
BBIX0JIa AJIEKTPOHOB U3 METaJlia, €Clii (POTOTOK MpeKpalaeTcs Mpy 3aIepKUBAIOIICH pa3HOCTH
norennuanos U, = 3,8B.

5. Ilpu xaxoit ckopoctu V 351eKTpoHa ero aedpoieBcKas AjMHa BOJIHBI OyaeT paBHa: 1) 650 HwM,
2) 3 mm?

23
6. OnpenenuTe SHEPTHUIO CBSA3M IS A/lpa aToMa 11 Na

Ilepeuens nadvopamopnvix pabom
1 xkypc (YcTaHOBOYHAA CeCCHA)
Ne 1 «IIpumMeHeHnE 3aKOHOB COXPaHEHHUS JJIsI ONPEICTICHUS] CKOPOCTH TTOJIETa YN

Neo 28 «Onpenenenne HHIYKTUBHOCTH KAaTYIIKA U MAarHUTHOW MPOHUIIAEMOCTH
(beppOMarHuTHOTO TEJIa

1 kypc (3umMH#AA ceccust)

Ne 42 «OHpC,Z[C.HCHI/Ie I''TaBHBIX KBAHTOBBIX YHUCCII B036Y)K,Z[CHHBIX COCTOSIHUM aToma BOOOpPOaA»



IMpuiaoxenne 2. OueHoOYHbIE CPeACTBA JJIS IPOBEIeHUS MPOMEKYTOYHOM aTTeCTAlMU

a) ILliianm,

YEMbBIC PE3YJIbTATDLI oﬁyqe}mﬂ H OHCHOYHLIC CPEACTBA VIS IIPOBCACHUA l'[pOMe)KyTO‘lHOﬁ aTreCralum:

Kon
WHJUKATOpa

I/IHI[I/IKaTOp JOCTHXXCHHA KOMIICTCHIIHN

O1neHOYHBIC CPEACTBA

OIIK-8: Cnoco0eH yuacTBOBaTh B pa3padoTke 00001IeHHBIX BADHAHTOB pPellieHusl MPo0JeM, CBA3aHHBIX C MAIIMHOCTPOUTEIbHBIMHI
NPOM3BOICTBAMH, BbIOOpPE ONITHMAJIbHbIX BAPMAHTOB NPOTHO3HPYEMBIX IIOC/IeICTBHI PellleHUsI HA OCHOBE HX AaHAJIN3a

OIIK-8.1: YyacTByeT B pa3paboTKe Ilepeuenv meopemuueckux éonpocos Kk 3auemy (1 Kypc, 3umnan ceccus)
HCCJIEIOBATEIbCKUX 3a/1a4, CBI3aHHBIX C 1. Kunematuka mnocrynatenbHoro aABumxeHus. Cucrema orcuera. [lonsitue
MalTUHOCTPOUTEIHLHBIMH MPOU3BOJICTBAMH | paJINyC-BEKTOpA, CPEIHEM U MTHOBEHHON CKOPOCTH U YCKOPEHUS.

OIIK-8.2: Bri6upaert KPHUTEpUH onenku | 2. O6paTHas 3ana4a MexaHuku. HaxoxaeHue nepemMenieHus Tena u IpoieHHOrO My TH.
HCCIIeTOBaHUM B o6nactu | HaganbHbie ycmoBws.

MAaIIMHOCTPOCHUS 3. JIBuxKeHue 10 OKPYKHOCTHU. YTOJI TIOBOPOTA, YIJIOBAsi CKOPOCTh U YIJIOBOE YCKOPEHUE.

CBs13b YIJIOBBIX U JIMHEWHBIX BEJIUYHH.

4. KpuBosnHeliHOe ABWKeHUE. TaHreHIManbHOE M HOpMallbHOE yckopeHue. [lonnHoe
YCKOPEHHE. YTOII MEKIY CKOPOCTBIO U YCKOPEHHUEM.

5. Ilonarue cunbl 1 Maccel Tena. [Ipuanun cynepnosunuu. 3akonsl Herotona.

6. Umnynsc Tema. OCHOBHOM 3aKOH JMHAMMKH IIOCTYHNATEIbHOTO JIBUYKEHUSI.
IIpuMeHeHrEe OCHOBHOTO 3aKOHA TUHAMHUKHU.

7. MOMEHT MMITyJIbca U MOMEHT CHJIbl OTHOCHUTEIbHO TOYKH. OCHOBHOE ypaBHEHHE
JUHAMHMKHU BPAIATEIbHOTO IBHKEHUS.

8. BpaiieHue BOKpYr HEMOJABMKHON OCH. MOMEHT WMHEPIMU MaTepuaIbHOM TOUYKH U
TBEPAOIO TEA.

9. Pacyer MOMEHTOB nHepuuH MpocThix Tel. Teopema Ll Telinepa.

10. 3akoHBI COXpaHEHMSI B MEXaHUKE. 3aMKHYTasl CUCTEMA. 3aKOH COXPaHEHMsI UMITYJIbCa.
11. Mexannyeckas pabota. Kunernueckas »Heprusi MOCTYNATEIbHOTO JIBUYKEHUS.
TeopeMa 0 KHHETHUYECKON YHEPTUH.

12. 3akoHBI COXpaHEHMs NpH BpaIaTEIbHOM JABMWXKEHUU. KuHeTnueckass >sHeprus
BpAaIllaTEIbHOIO JBUKEHMS. 3aKOH COXPaHEHUSI MOMEHTa UMITYJIbCa.

13. KoHncepBatuBHble cuiibl. [loTeHIManbHass 3HEprus. 3aKOH COXPAaHEHUs ITOJHOU
MEXaHUYECKON DHEPTHUU.

14. N'apmonnueckue konebaHus. YpaBHEHHE TAPMOHUYECKUX KosieOaHUil. AMIUINTYA,
4yacToTa M HayajbHas (asa.
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Nuaukatop JOCTHXKEHUSI KOMIIETEHIUA

OneHouHbIE CpeCTBA

15. DHeprus rapMOHUYECKUX KojaeOaHuil. Maremarrndeckuii U GU3HIECKUN MasTHUKH.
16. DnexTpocTaTuyecKoe 1nose. DIEKTPUUECKU 3apsi U ero cBoiicra. 3akoH KysoHa.
17. HampskeHHOCTh 3JeKTpocTaTuueckoro mois. [lpuHmunm cynepno3unuu  uis
JUCKPETHOTO ¥ HETIPEPHIBHOT'O PACIPEEIICHUS 3apSAI0B.

18. PabGora »JEKTPOCTATHYECKOTO TOJISI IO TEPEMEIICHHIO 3apsaa. OJHEprus
B3auMoJeicTBUA 3apsiioB. [loTeHuan nous.

19. I'eomeTpuueckoe onucaHue 3JeKTpuueckoro mois. Teopema ['aycca u Teopema o
HUPKYISIUN HAMIPSKEHHOCTH 3JIEKTPOCTATHYECKOTO TOJIA.

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

21. CoenvHeHHE KOHIEHCATOPOB. DHEPTHUs 3apsKEHHOTO KOHJIEHCATOPA.

22. 1locTOAHHBINA 3JIEKTpUYECKHM TOK. 3akoH Oma I OJHOPOAHOrO y4dacTKa LIETH.
Conporusnenue. CoelMHEHNE CONIPOTHUBIIECHUH.

23. CropoHHHE CHUIIBL. OIEKTPOABMXKYyIMas cuia. 3akoH Owma uisi HEOZHOPOIHOTO
ydacTKa LHEenu U JUIsl 3aMKHYTOM 1IeTH.

24. PazperBnennsie 1enu. [IpaBuna Kupxroda.

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

26. Enunas mpupoja s3neKTpudeckoro M mMarHuTHoro noiseid. Cuna Jlopenua. Cuna
Awmmepa.

27. MarnutHOoe mosie JABMXKYyIIerocs 3apsana. [IpuHUOMN cynepno3uuuyd MarHUTHBIX
nonier. 3akon bruo-Cagapa.

28. I'eomerpuueckoe omucaHue MarHUTHOro mois. I[loTok M uuMpKymsiuus BeKTopa
MarHuTHON UHAYKIIHH.

29. 3akoH anekTpomarHuTHOW nHAYKuMK ®Papanes. [Ipasuno Jlenna.

30. fBnenue camomHAYKIMU. NHIYKTUBHOCTh. PacueT MHIYKTUBHOCTH OECKOHEYHOTO
COJICHOUA. DHEPTUsl MATHUTHOTO MOJISt

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

1. TepMoaMHAMUYECKUHN U CTATUCTUYECKUH CIIOCOOBI OMHMCAHUS MaKkpocucTteM. Monienb
UJeaIbHOTO ra3a. Y paBHEHUE COCTOSTHUS HI€albHOIO rasa.

2. [TonsiTue crenenelt cBOOOAbI MOJIEKYIIBL. TeopeMa 0 paBHOpACTpeAeICHUU SHEPTUH 110
CTENEHsIM CBOOO/IbI.
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3. BHyTpeHHss »3Heprus Kak (yHKOUS cocTtosiHMs cucteMbl. IlepBoe Hawaio
TEPMOJANHAMUKH.

4. Pabora kak pyHkius mpouecca. M3oxopuieckuit, n300apuuecKuii 1 N30TEPMUIECCKUT
IIPOLIECCHI.

5. IonsaTue TemioeMKoCTH. TerIoeMKOCTh MpU H30XOPHUUECKOM M H300apHyecKoM
nporneccax. [Tocrosunas aquadatel. AnuabaTHUecKuil mporecc.

6. Bropoe nauano tepmoanHamuku. @opmynuposku Knayznyca u KenbsuHa.

7. Huknudeckuii mpomecc. KoagpuueHT mone3Horo NEHCTBUS TEIIOBOW MAaIIWHEIL.
ukn Kapno.

8. IIpobsiemMa HEOOPATUMOCTH TEIJIOBBIX MPOLIECCOB. DHTPOIMS CUCTEMBI U €€ CBOICTBA.
Teopema HepHcra.

9. OCHOBHBIE XapaKTEPUCTUKU EKTPOMArHuTHOW BOJHBI. lllkana 3eKTpoMarHuTHBIX
BOJIH. OCOOEHHOCTH ONTUYECKOI0 IMana3oHa.

10. Uatepdepennmst cBeToBbiX BoJIH. KoreperTHOCTh. OnbIT FOHTA.

11. Onrtuueckas pa3sHOCTh XoJa. YCIOBMS MAaKCUMyMa W MHUHUMYMa IIpH
UHTEp(EpEHINH.

12. UnTepdepeHus B TOHKUX TIIEHKAX.

13. SABnenue qudpaxuu. Audpaxuus Openens Ha KpyrioM oTBEpCTHH. 30HbI DpeHers.
14. Iudpakuus OpayHrodepa Ha y3K0i IpIMOIMHEHHOI 1ienu.

15. ludpakunonHas pemeérka.

16. EcrecTBEeHHBII U NOJIAPU30BAHHBIN CBET. 3aKOH Maitoca.

17. TennoBoe m3nydeHue Tena. 3akoH Credana-bonbimana. 3akoH cmenieHus Buna.
I'mnoresa I1nanka.

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

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

20. Paccesinue gorona Ha cB0O0oAHOM 3ekTpoHe. Popmyna Komnrona.

2]1. BosHoBbIE cBoiicTBa uacTul. JlimnHa BosHBI e bBpoins. DkcnepuMeHTalbHbIE
MOATBEP:K/IEHUs TUIIOTE3bI e bpoiis.

22. Ilpunmun HeompeneneHHocTd. CooTHOIIEHHE HeompeneneHHocteil [eitzenbepra.
Oco0eHHOCTH Ipolecca U3MEPEHUsl B KBAHTOBOI MEXaHUKE.
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23. Ilnanerapnas wmomnens artoma. Ilocrymarel bopa. KBaHTtoBanmwe sHepruu
BOJOPOJOTIOA00HON CUCTEMBI.

24. Uznyuenue BOIOPOAOINOA0OHBIX cucTeM. CHeKTpalbHbIE CEpUU aTOMa BOAOPOJA.
O6o6mennas popmyna bamsmepa.

25. SBnenme paguoakTUBHOCTH. (OCHOBHOM 3aKOH pPaJMOAKTUBHOIO pacnaja.
[locrosinnas pacnaga. [lepuon nonypacnana.

26. CocTaB 1 XapaKTepUCTHKU aTOMHOTO sijipa. Kanensnas monens. Pazmep siapa.

27. Macca u 3Heprus cBsi3u aTOMHOTO pa. 3aBUCUMOCTb YJI€IbHONU HEPIUsl CBA3H OT
MaccoBoro yucia. O0onodyeyHast MOJENb AJIpa.

28. SlnepHble peakuuu. DHeprus peakiuu. Peakuyu neneHus u CUHTe3a siep.

IIpuMepHBIH NepedyeHb NPAKTHYECKUX 3aJaHUM I IK3aMeHa
- _ 2\: -
1. JIBmxeHNE MaTEpUAILHON TOYKH 33aHO YPaBHEHHUEM r(t) = (A+Bt%)i+Ctj ,rae A=10
P Yp
, i _ _
M, B=-5M/c ~, C=10 m/c. HaiiTu nis momenTa Bpemenu t=1 ¢ v, a() , BEIYMCIIUTD

l [
MOJlyJIb CKOPOCTH ‘ , MOJIyNb yCKOPEHHs | |, TaHTeHIHATbHOE YCKOpPEHHe o ,

HOpMalbHOE yCKOpeHHue o,

2. Komeco Bpamiaercs ¢ 4acTOTOH n=5¢*. Ilox pgedictBUEM CHII TPEHHUS OHO
ocraHoBuioch uyepes At=Lwun  Onpenenurs yrinooe yckopenue ¢ u umcio N
000pOTOB, KOTOPOE CENIAET KOJIECO 32 3TO BPEMS.

3. Bpycok maccoil 2 Kr CKOJNB3UT MO TOPU3OHTAIBHON MOBEPXHOCTH MOJ JIEHCTBHEM
rpy3a maccoil 0,5 Kr, NpUKpEIUIEHHOTO K KOHIly HEpacTsSHKMMON HUTH, IEPEKUHYTOMN
yepe3 HenoABMKHbIHN 0510k, Koadduuuent tpenus 6pycka o nosepxuocts 0,1. Haiitu
YCKOpEHUE IBUKEHUS Tela U CUITY HaTshKeHHsl HUTH. Maccamu 610Ka M HUTH, a TaKKe
TpeHHeM B OJIOKe TpeHeOpeyb.

4. OnpenenuTh MOMEHT UHEPIUU TOHKOTO OJTHOPOJHOTO CTePKHS JIHHHOHN |= 30 cM u
Maccod M= 100 r OTHOCUTENBHO OCH, MEPIEHANKYISIPHON CTEPKHIO U TPOXOASIIEN
4yepe3 TOUKY, OTCTOSIIYIO OT KOHITA CTepKHA Ha 1/3 ero IuHEIL.

5. Hlapuk maccoit m= 100 r ynan ¢ BeicoTel h=2,5 M Ha TOPHU30HTAIBHYIO TUIUTY, Macca
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KOTOpPOil MHOTO OOJIbllIe MacChl LIapuKa, U OTCKOYMI OT Hee BBepX. Cuuras ynap
a0COIFOTHO YIIPYTUM, OMPEIETUTh UMITYIIEC P, TTOJTYICHHBIH ITUTOM.

BeprukanbHO pacroyioKeHHbIH 0HOPOIHBIN CTepKeHb Macchl M = 1 kr u auunsl | = 1
M MOXET BpAIllaTbCsl BOKPYT CBOETO BEPXHETO KOHIA. B HIKHUN KOHEIl CTEepKHS
romnarna, 3acTpsiB, TOPU30HTAIBHO JeTeBlIas myist Macckl M = 10 1, B pe3ynbTaTe 4yero
CTEP’KEeHb OTKJIOHWJICS Ha yroi o = 15. Cuuras m<<M, HaliTU CKOPOCThH JIeTEBIIECH
mynu

Ornpenenuth HaNPsKEHHOCTH AJIEKTpOCTaTUUECKOro noyst E B 1mieHTpe kBaapara co
CTOPOHOM a, ecnu B TPEX BEpIIMHAX KBaJpaTa HAXOAATCA OJMHAKOBHIE TOYECUHBIC
3apsibl

ToHKkast HUTh COTHYTA B MOJTYOKPYXHOCTb U 3apsKeHa TaK, YTO AIIEKTPUUECKUM 3apsi
PaBHOMEPHO pactpesiesieH 1o ee JymHe. KakoB paguyc 3Tol MoayoKpy>KHOCTH, €CITU
M3BECTHO, UTO B LIEHTPE €€ KPUBU3HBI HAMPsHKEHHOCTH oyt 10 kB/M, a moTeHmman
630 B.

Ha puc. €1=1,5 B, €2=3,7 B u conporusnenus R1=10 Om, R2=20 Om u R=5,0 Om.
BuyTpenHnue conpoTHBICHUS MCTOYHUKOB MpeHeOpexumo Manbl. Ompenenure: 1)
3HaUEHUE W HAIMpaBJICHHE TOKA Yepe3 COMPOTUBICHHE R; 2) TEMIOBYIO MOIIHOCTD,
KOTOpas BBIJICISICTCS HA COMPOTHBIICHNU R.?

R,
&2
4|:I—i e
|

R

10. KakuMm JOIDKHO OBITH CONMPOTHBJICHHE R 3JIeKTpHYecKOod IenH, W300paKeHHOW Ha

pPUCYHKE, YTOOBI TOK, TeKYIIHii o HeMy Obu1 paBeH 1=0,5 A, ecau C=5 mx®, U=200
B, wacrora nepemennoro toka v=100 I'n?
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C R
— 1

—® 7 &/

11. Tok I=100A TedyeT Mo TOHKOMY NMPOBOAHHKY, U30THYTOMY TaK, Kak TOKa3aHO Ha
pucynke. Haiitu unaykuuto B marautHoro nosns B Touke O KOHTypa, €ClIU paguyc
M30rHyTOM yactu npoBoAHuka R=0,1 M, a cropona kBaapara a=0,2 m

a

I

12.Tlo nByM mapaieibHBIM MPSIMBIM MpoBoaaM JUIMHOK | = 1 M KaxIelii TekyT
OJIMHAaKOBbIe TOKU. PaccrosHume d wMexay mnpoBomamu paBHo | cm. Toku
B3auMoieHcTBYIOT ¢ cuioit F =1 MH. Haiitu cuny Toka | B mpoBogax

13. Karymka cocrout u3 N = 75 BuTKOB 1 uMeeT conpotuBienue R=9 Om. MarautHeii
MOTOK Yepes3 ee MornepeyHoe ceueHune Mensiercs mo 3akony @ = kt , rue k= 1,2 mB6/c.
Onpenenure: a) 3.0.C. MHAYKIUH, BO3HUKAIOLIYI0 B AITOM KOHType; 0) cuiy
MHIYKIIMOHHOTO TOKA; B) 3apsi/i, KOTOPbII MpOTEYeT MO KOHTYpPY 3a IepBble 9 c
WU3MEHEHHUS MOJIS.

14. DnexTpoH, yckopeHHBIH HanpsbkeHneM U=200 B, BiieTaeT B 0IHOPOTHOE MarHUTHOE
nosie ¢ uHaykuuein B=0,7-10-4 Tn nepneHAMKYISpHO CWIOBBIM JuHUAM. Haiitn
paanyc OKpYXHOCTH, [0 KOTOPOM JABHMKETCS 3JIEKTPOH B MarHUTHOM TI0JI€ U TEPUOJT
€ro BpallEHUS.

15. UnnyktuBHoCTh L Katymiku (6e3 cepaeunuka) pasua 0,1 mI'H. [1pu xakoit cuse Toxa |
sHeprus W marautHoro nosist pasHa 100 mxJDx
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IIpuMepHBIH NepedyeHb NPAKTHYECKUX 3aaHUM VI 3a4eTa ¢ OLeHKOM

1.

2.

Onpenenutb cpeqHee 3HAUYCHUE MOJHON KUHETHMYECKOM SHEPruu OJHON MOJEKYIIbI
resusi, KUCI0POo/1a U BOJSTHOTO napa npu temiepatype T=400K.

Bomopon maccoit m=100 r 6buT ©1300apHO HArpeT TaK, YTO OOBEM €r0 YBEIUYHIICS B
N=3 pa3a, 3aTeM BOJOPOJ OBLI H30XOPHO OXJAKICH TaK, YTO €ro JaBJICHUE
YMEHBIIMIOCH B N=3 pasa. Haiitu usmenenne A S sHTPONHHM B XOJ€ yKa3aHHBIX
MIPOLIECCOB.

Kakas pabora A coBepiuaeTcst Ipy U30TEPMUYECKOM PaCHIMPEHUHU BOAOPOAA MacCcoi
mM=5 r, B3aroro npu temneparype T=290 K, ecnu o6beM raza yBeIUYUBAETCS B TPU
paza?

A3OT HarpeBajiCcsi IpHU TOCTOSIHHOM JaBieHHH. EMy OBIJIO COOOIIEHO KOTUYECTBO
ternotel Q = 21 x/[x. Onpenenuts padoTy 4, KOTOPYIO COBEPILIWII MPU STOM ra3, u
n3MeHeHue 4U ero BHyTpeHHEN SHEepruu.

Uneanpuass TtersoBas wmammHa pabotaer 1o 1ukiay Kapuo. Temmneparypa
teruoornatuuka T1= 500 K, remneparypa teronpuemuanka T,= 250 K. Onpenenuts
tepmuueckuid  KIIJI n nwuxma, a Ttakke paboty A; pabodero BemiecTBa Hpu
M30TEPMUYECKOM PACHIMPEHUH, €CIU MpPU H30TEPMHUYECKOM C)KaTHUH COBEPILIEHA
pabora A, =70 JIx

Paccrosinrie Mexay ABYyMs KOT€pEHTHBIMH HMCTOYHUKaMu cBeTa(A=0,5 MKM) paBHO
d=0,1 mm. PaccrosHue Mexay HHTEp()EPCHIMOHHBIMH IOJOCAMH Ha SKpaHe B
cpenHeil yactu uHTepdepeHIMOHHON KapTuHbl paBHO Ax=1,0 cm. Omnpenenutsb
paccTosiHue OT UCTOYHUKOB JI0 KpaHa

[inockoBeIMyKIas JTMH3a BBIMYKJIOW CTOPOHOM JIEKUT HA CTEKJIIHHOW TuiacTUHKE. B
OTPaXKEHHOM CBETE ¢ JUIMHOM BOIHBI A = 0,6 MKM HaOronaeTcst HTephepeHIIHOHHAS
kaptuHa. Cuurtas, 4TO paguychl HWHTEPPEPEHIIMOHHBIX KOJEN I MHOTO MEHBIIE
paanyca KpuBU3HBI TUH3BI R=1,2 M, onpenenuTe: a) TONIIUHY CJIOS BO3yXa TaMm, T1ie
BHJIHO TIEPBOE CBETJIOE KOJIbII0 Hhl0TOHA, 6) paanyc mepBOoro Koibla

Mexnay IByMs IUIOCKONAPAJUIEIbHBIMU CTEKJISHHBIMU TJIACTUHKAMH T1OJIOKUIN
OYCHb  TOHKYIO  MPOBOJIOYKY,  PACHOJOXCHHYIO  MapajulebHO  JIMHUU
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10.

11.

12.

13.

14.
15.

16.

CONPUKOCHOBEHHUS IJIACTUHOK U HaXOJIIylOcs Ha paccTrossHuu L=75 mm ot Hee. B
OTPaXCHHOM CBETE C JIMHOW BOJNHBI A—=0,5 MKM Ha BEpXHEW IUIACTUHKE BUIHBI
uHTepepeHuonHble Moyiockl. OmnpenenuTe IuUaMETp IOMNEPEUYHOT0 CEeYEHUS
IIPOBOJIOYKH, €CIIU HA NPOTSHKEHUH @ = 30 MM HacUMTHIBAETCsl M = 16 CBETIIBIX MOJI0C
Ha menp mmpunoit a = 0,05 MM nagaeT HOpMaJIbHO MOHOXPOMATHYECKHIl CBET C
mHOW BoiHBI A = 0,6 MxMm. Omnpenenuts yroi ¢ MeXIy HepBOHAYAIbHBIM
HalpaBJieHUEM IydyKa CBE€Ta M HalpaBJICHUEM Ha YETBEPTYH TEMHYIO
TU(PPAKIUOHHYIO MOJIO0CY

JudpakimonHas pemieTka ycraHoBleHa Ha pacctosauu 80 cm ot akpana. Ha pemierky
aJjaeT MOHOXPOMATUYECKHI CBET ¢ NTMHOM BoJiHbI 0,65 MxkM. Ha skpane paccrosinue
MEXJy MakCUMyMaMH IEpPBOTO U BTOPOro mnopsiika paBHO 5,2 cM. CKOJBKO BCEro
MaKCHUMYMOB 00pa3yeT 3Ta qudpakMOHHas perieTka?

Uepnoe Tteno narpenmu ot Temrepatypbel 600K no 2400K. Bo ckombko pas
YBEJIMYUIIACH 00I11as TeTIoBasi SHEPTHs, n3nydaemas TenoM? Ha ckolbKo U3MEeHHIIACh
JUTMHA BOJIHBI, COOTBETCTBYIOIIAsI MAKCUMYMY SHEPTHUU H3IYyYEHUS U CIEKTPAIbHBIN
COCTaB U3ITy4eHus?

OnpenenuTh HaWUMEHBIIUM 3aJ€PKUBAIOIMIMA  MTOTEHIIMAT, HEOOXOTUMBIN ISt
MpPEeKpaleHus] AMHUCCHH C TMOBEPXHOCTH (HOTOKATOAa, €CIAM OH OCBEIIAeTCs
M3JIy4eHHEM C JUTHHOU BOHBI (0,4 MKM, a KpacHasi TpaHuIa JUIsi MaTepuaia KaToja
paBHa 0,67 MKM

[Ipy nBUKEHMM YacTHUIIBI BJIOJIb OCH X CKOpPOCTb €€ MOXKET OBITh OIpe/ieleHa C

TOYHOCThIO (ommOKoif) g0 1 cm/c. Haiitu HeompeneneHHOCTh KOOPAMHATHI, €CITU
yacTulel sBiseTcs: 1) anekTpoH, 2) apodunka Maccoit 0,1

BbruuciuTh paanychl epBBIX TpeX OpOUT JIEKTPOHA B aTOME BOJIOPOJIa

Haiitu nauOonbliyio M HaMMEHbBIIYIO AMUHBI BOJH cepuu [lamena B cmektpe
M3IIy4eHus: Boopoaa. CpaBHUTH MOJYyYEHHBIE 3HAYEHUS C JNIMHAMH BOJIH BHJIMUMOIO

HU3JTy4YCHUA
192

r
[lepBoHavanpHasg Macca U30TONA UPUAMS 7 paBHA M = 5 T, NEpUO MOIypacnaia
75 cyrok. Onpenenute, CKOJIBKO sJiep pacnanercs 3a 1 CeKyHJly B 9TOM Ipernapare.
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CkonpKO aTOMOB 3TOro mpernapara octaHercs depe3 30 CyTOK UM BO CKOJBKO pa3
W3MEHUTCSl aKTUBHOCTD Iperapara 3a 3To BpeMsi?

B nentpe conHia npoTekaeT TepMosAepHas peakiys CUHTe3a reyius U3 BOJIOpoaa, B
KOTOPOW M3 YEThIpeX MPOTOHOB 00pa3yeTcs siApo He* u nBa MO3UTPOHA. 3ANUILINUTE
3Ty peaknuio. Kakue erie yacTuiibl o0pa3yroTcs B HEM?

Kakoe xomgecto U?® «BBITOPAET» 32 TOJ B AJIEPHOM PEAKTOPE C IEKTPUUECKOU
MomHocThio 1 I'Bt u k.m.a1. 38%? Cuurate, 4TO pacnaj siaep ypaHa rnoj AeicTBUEM
TEIJIOBBIX HEWUTPOHOB TMPUBOJUT K OOpa3oBaHUIO M30TONMOB KceHOHa-141,
CTPOHIMA-92 U TpeX BTOPUUYHBIX HEUTPOHOB.

17.

18.

YK-1: Cnnocoben

OCYIIECTBJIATDH NMOUCK, KpHTH‘leCKHﬁ AHAJIN3 "

CHHTE3 nn(l)opMamm, NPUMEHATDH CHCTEeMHBIH MOAXO0 IJIs1 peuieHUusI MOCTABJCHHbBIX 3a/1a4

YK-1.1

Ananusupyer 3agady, BbLIETSS ee 0a30BbIE
COCTaBJISIIOIINE, pacCMaTpUBAaET M MpeIJiaraet
BO3MO’KHbIE BapHAHTHI PELLICHHsI TOCTABJICHHOMN
3aJa4yM, OLEHUBas MX JIOCTOMHCTBA U
HEIOCTAaTKH

YK-1.2

Ompenensier, MHTEPIPETHPYET U DPAHKUPYET
uHpopMaiuio, TpeOyeMylo Ui  peIIeHHS
IIOCTaBJICHHOW 3a/1auy; OCYLIECTBJISET IOUCK
MHGOPMALIUH 110 PA3IUYHBIM THUIIAM 3aIIPOCOB

YK-1.3

[Tpu o6paboTke nHPOpMaMK oTINIAET (PaKTHI
OT  MHCHUH, WHTEpIpETALUi, OILICHOK,
bopMHpyeT COOCTBEHHBIE MHEHHS M CYXK/ICHUS,
apryMEHTUPYET CBOU BBIBOJIBI M TOUKY 3PCHHS

Hepeqeﬂb TECOPETUICCKHUX BOIIPOCOB K IK3aMCHY .

1 cemectp
1. Kunemaruka noctymnaTesnbHOro apuxeHus. [loHsTue paanyc-BeKTopa, CKOPOCTU
u yckopenusi. Hauanbnele ycnosus. [Ipsmas u oOpaTHas 3aaui MEXaHUKH.
2. WuepumanbHble cuUCTeMbl oTcueTa. [loHATHE CHIIBI, MacChl M HMITYJIbCA.
OCHOBHO! 3aKOH AMHAMHUKH ITOCTYNATEIBHOTO ABHKEHUS.
3. 3aKkoHBI COXpaHEHHUS B MEXaHHKE. 3aMKHYTas CHUCTEMa. 3aKOHBI COXpPAHEHUS
HMITYJIbCA 1 MOMEHTA UMITYJIbCA.
4. JlBa cmocoba onucaHHsl B3auMOJEHCTBUSA. J[BU)KE€HHE YacTHIbI B OJHOMEPHOM
CTallMOHapHOM noJie. CBA3b MEXKAY CHIION U MOTEHIIMAILHON SHEPTUEN.
5. OOmee mnOHATHE O BOJIHAX. XapaKTEpUCTUKU Oerymieil BosHBL BomHOBOE
YPaBHEHHUE IUIOCKOHN BOJIHBI.
6. Tlocrymarel DWHIITEHHA. 3aMeMieHue BpeMeHH. JIOPSHIIEBO COKPAIICHHE JTHHBI.
PenstuBuctckue naBapuanTsl. MiHTEpBa.
7.  Makpocuctema. MukpococTostHue u MaKpOCOCTOSIHUE
Cratuctnueckuil moaxos. IloHsATHE BEPOATHOCTH U CPEIHEN BEINYNHBI.
8. Cwuubsl B3aUMOJICHCTBHS B IPUPOIE. DJIEKTpocTaTHueckoe noje. 3akoH KymoHa.
HanpsikeHHOCTB 371€KTpOoCTaTHUECKOTo Nojs. [IpuHimn cynepno3uuumy.
9. Tlorenmman. TeopeMa 0  HUPKYISIMUMM ~ BEKTOpa  HANPSIKEHHOCTH

CHUCTCMBI.




Kon
WHJUKATOpa

Nuaukatop JOCTHXKEHUSI KOMIIETEHIUA

OneHouHbIE CpeCTBA

UIEKTPOCTATUYECKOr0 NoJisd. CBSA3b MEXy HAIPSXKEHHOCTBIO U OTEHIIMATIOM.

10. Dnexrpuueckuii Tok. [ImoTHOCTH TOKA. Y paBHEHNE HEMPEPHIBHOCTH. 3aKkoH OMa B
muddepennmanbHon hopme.

11. Enqunas npupoja 3J€KTpUUECKOro M MarHutHoro nois. llone aBumkyerocs
3apsaa. [IpuHuun cynepno3uiiuy MarHuTHEIX noJieid. 3akoH buo-Casapa.

12. TIoToK M HMPKYJSIIKUA BEKTOpa MHAYKIIMH MarHUTHOTo nojsi. Teopema ["aycca u
TeopeMa O HUPKYIIALHUH.

13. 3akon 3nekTpoMarauTHOW wHIyKIMu Dapanes. IlpaBmimo Jlenma. Buxpesoe
JIEKTPUUECKOE TOJIE.

14. Cuctema ypaBHeHHMH MakcBeiuia Kak 0000IICHHE pPa3pO3HEHHBIX SIBICHUIA
JIEKTPUUYECTBA U MarHeTu3Ma. MarepuanbHble ypaBHEHHUS.

15. CBoiictBa  ypaBHeHMil  MakcBena. [Ipenckasanue  CylIECTBOBaHHUS
3JIEKTPOMArHUTHBIX BOJIH.

IlepeyeHb TeOpEeTHYECKHX BONPOCOB K 3a4eTy € OLICHKOM:

2 cemecTp

1. ®ysxuus pacnpeneneHus ciydyailHOM BelaMuuHBl. PacmpesneneHue MOJIEKYN IO

MIPOEKIUAM CKOPOCTEM.

2. Mopnens wuneanbHoro rasa. J[laBneHue M Temrmeparypa € TOYKHM 3pEHUs
MOJIEKYJISIPHO-KUHETHYECKON TEOPUH. Y paBHEHHE COCTOSHUS UACATBHOTO ra3a.

3. IlpoGnemMa HEOOPAaTUMOCTH TEIJIOBBIX IMPOLIECCOB. DHTPOIUS CUCTEMBI U €€
cBorictBa. Teopema HepHcra.

4.  Craructuueckuil Bec MakpococtosiHust. CyTe HeoOpatuMocTu. CTaTUCTUYECKUN
cmbica auTponuu. ®opmyna boibimana.

5. Cnoco06sl mossipu3aii ectecTBeHHoro cmeta. Ilpusma Hukons. Bpamienue
TUTOCKOCTH TIOJISIPU3AIMH CBETa TPU TPOXOXKIACHUU Yepe3 ONTHYCCKH aKTHBHYIO
cpeny.

6. Illkama SJIEKTPOMarHWUTHBIX BOJH. (OCOOCHHOCTH ONTHYECKOTO JHAaIra3oHa.
[Toxa3zaTenb NperoMICHHUS CPEIbL.

7. Cxema IOura gans HaOmoneHus  uHTepdepeHuuu. Bpemennas wu
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10.
11.

12.

13.

14.

15.
16.

17.

18.

19.

20.

21.

MIPOCTPAHCTBEHHAs! KOT€PEHTHOCTD.

SBnenne mudpakuuu. Judpakums Ppenens u Dpaynrodepa. Ilpuninmmn
Ioitrenca-dOpenens.

TemmoBoe uznyuenue tena. 3akon Credana-bonpimana. 3akon cMeniennst Buna.
I'mnoresa I1nanka.

®otonsl. [laBineHue ceera. KopnyckyasspHO-BOJHOBOW Jyadu3M CBETA.
BonnoBeie cBoiicTBa yactuu. JlyinHa BoJHBI A€ bpoins. DkcrnepuMeHTaabHbIe
MIOATBEP:K/ICHUS TUIIOTE3bI e bpoiins.

[Tpunnun neonpenenennoctu. CooTHoOIIEHUE HeonpeneneHnocTei [ eiizendepra.
OcoOenHocTH npolecca U3MEPEHUs] B KBAHTOBOI MEXaHUKE.

duznyeckoe UCTOIKOBaHUE BOJH e bpoiinsa. BonnoBas ¢yHKIMS U ee CBOICTBA.
[110THOCTH BEPOATHOCTH OOHAPYKEHUS YACTHIIBI.

OcHoBHas 3ajaya KBaHTOBOM MexaHMKU. HecTanumoHapHOoe M CTaMOHApHOE
ypaBHenue llIpénunrepa.

[IpoxoxkieHre YacTUIlbl Uepe3 MOTeHIaIbHbINH O0apbep. TyHHENbHbIH 3D DexT.
[Inanerapnas wmognens aroma. Iloctynater bopa. KsaHTOBaHume sHepruu
BOJIOPOJIONIOA0OHOM CUCTEMBI.

VpaBuenue Illpenunrepa miss aroma Bojgoponaa. KBaHTOBaHME MOMEHTa
umnynbca. [Ipasuna otdopa.

Cnun snextpoHa. KBaHTOBbIE 4Mcia, ONMMCHIBAIOIIUE COCTOSHUE 3JIEKTPOHA B
atoMe. KpaTHOCTB BBIpOKIEHMS dHEepreTndeckux yposHeil. [Ipunnun [Taynu.
[IpyHIMI TOXXIECTBEHHOCTH OJMHAKOBBIX 4YacTHll. bo30HBI M (pepMHUOHBI.
KBaHTOBBIE pacnpeneseHusl.

Macca u sHeprust CBA31 aTOMHOTIO Spa. 3aBUCUMOCTh yIE€IBbHON SHEPIUs CBSI3H
oT MaccoBoro uucia. ObosouedHas MOJeNb spa.

Tpu Buna -pacnana. DuepreTudeckuii crektp -uactui. Helrpuno.

Hpumepbl IK3AMEHAUUOHHDBIX NDAKMUUECKUX 3a0anuii:

1.

OI[HOpO,I[HBIfI CTCPIKCHDb mMaccoit , paCHOHO)KCHHBIﬁ BCPTUKAJIBHO,

MOXET BPAIaThCsl BOKPYI OCH, MPOXOAIIEN Yepe3 ero BepXHUM KoHel. B cpeauny
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CTEpKHsI MOMNAaJaeT Iyl Maccoil , JIETSIIAsi TOPU30HTAIBHO CO CKOPOCTBIO
, ¥ 3acTpeBaeT B HEM. OmNpeeuTh KHHETUYECKYIO0 SHEPTHIO CTEPXKHS Cpa3y

rocJie yaapa.
2. PenITUBUCTCKHI 3JIEKTPOH MUMEET KUHETHUYECKYI0 SHEPTHUIO .
Onpenenutb CKOPOCTh, C KOTOPOH OH JABMXKETCS. CUUTATh SHEPTUIO MOKOS 3JIEKTPOHA

3. VYrnekucnblii ra3 B KOJIUYECTBE MoJIell HarpeBarT U300apuvecKH TakK,
YTO €ro 00BEM yBETUUMBACTCS B N = paza. Onpenenure U3MEHEHNE SHTPOIINHU B ’TOM
mpotiiecce.

4. JIBa OECKOHEUHO JIMHHBIX MPSAMBIX MTPOBOJIa CKPEILECHBI MO/ MIPSMBIM YTIIOM.
ITo npoBoaam texyT Toku |3 = 80A u I, = 60A. PacctosiHre d Mexxay MpoBoIaMU PaBHO
10 cM. ompeneTuTh MarHUTHYIO UHAYKIMIO B B TOUKe, 0IMHAKOBO yJaJIE€HHOW OT 000MX
MIPOBOHHUKOB.

5. Koneb6arenbublit kouTyp umeeT eMkocTh C = 10 Mx®, nHayKkTHBHOCTH L = 25
M 'H n akTuBHOE conpoTuBieHue R =1 Om. Uepes ckonbko KojaeOaHU aMILTUTy1a TOKa
B 9TOM KOHTYpE€ YMEHBIITUTCS B € pa3?

6. Cser c nazaeT HOPMalIbHO Ha AU(PAKIMOHHYIO PEUIETKY C MEePHO0M
, COJEpKallyro WTpUXoB. HalTu yriaoByw MmMpHHY
TG PaKIIMOHHOTO MAaKCUMyMa BTOPOTO MOPSAKA.

IIpu npogederuu nPomMeds’CymoyHol ammecmayuy npenoodasamend umeem npaso
3a0asamv OONOIHUMENbHBIE BONPOCHL CO CCHLIKOU HA OMYemyl no 1a60pamopHbim
pabomam u M/{3.




0) Iopsinoxk npoBeaeHNs MPOMEKYTOUHON aTTeCTAMM, MOKA3ATEH U KPUTEPUH OLIEHUBAHUS

[IpoMexyTrounass arrectanust 1Mo AucHUIUIMHE «DU3HKa» BKIIOYAET TECOPSTHUYCCKUE BOMPOCHI U
MPaKTHYECKUE 3a/IaHNs, IO3BOJISIONINE OIICHUTD CTETIEHb CPOPMIPOBAHHOCTH KOMIIETEHITHH, TPOBOIUTCS
B (hopme ax3amena (1 Kypc, 3uMHss ceccust) U 3auéta (1 Kypc, JeTHAS ceccus).

DK3aMeH 10 JaHHOHM TUCIMILIMHE MPOBOJUTCS B YCTHOHM (DOpME MO 3K3aMEHAIIMOHHBIM OUJIeTaM,
Ka)IIbIii 13 KOTOPBIX BKJIIOYAET 2 TEOPETUIECKUX BOMPOCa U OAHO MpaKTUIecKoe 3aaanue. st qomycka K
9K3aMeHy He0OXOMMO BHITIOTHUTH BCE BUABI pabOT MpeaycMOTpeHHbIe Ha 1 Kypce.

Ilokazamenu u Kpumepuu oyeHUBAHUA IKIAMEHA:

— Ha OIEHKY «OTJMYHO» (5 Oa/ioB) — OOYyYarOIIUHCS JEMOHCTPUPYET BBICOKHI YPOBEHBb
c(hOpMHUPOBAaHHOCTH KOMIIETEHIIM, BCECTOPOHHEE, CHCTEMaTHYeCKOe W TIyOOKoe 3HaHWe y4eOHOTO
MaTepuana, CBOOOIHO BBITIONHIET NMPAKTHYECKHE 3afaHns, CBOOOIHO OMEpHUPYET 3HAHUSIMH, YMEHUSIMH,
MPUMEHSICT UX B CUTYAIVSIX TIOBBIIIICHHOM CIIOHOCTH.

— Ha OIEHKY «xopomo» (4 Oamia) — oOydaromuiAcs AEMOHCTPUPYET CpPEOHHH YpPOBEHb
c(hOpMHUPOBaHHOCTH KOMIETEHIIMH: OCHOBHBIE 3HAHHWA, YMEHHA OCBOCHBI, HO JOITyCKAIOTCS
HE3HAYHMTEIIbHBIC OITUOKY, HETOYHOCTH, 3aTPYAHCHUS TIPHU aHATUTUICCKUX OTEpallysiX, IePEHOCe 3HAHUN
Y YMEHUI Ha HOBBIC, HECTAH/IaPTHBIC CUTYaIINH.

— Ha OIICHKY «YI0BJETBOPUTENbHO» (3 Oamna) — oOydaromiuiics JEeMOHCTPUPYET MOPOTOBBIN
ypOBeHb C(HOPMHUPOBAHHOCTH KOMIIETCHIINI: B X0JIe KOHTPOJIBHBIX MEPONPUATHH JOITYCKAIOTCS OITUOKH,
MMPOABJIACTCA OTCYTCTBUE OTACJIBHBIX 3H3HHI>'I, YMCHHﬁ, HaBBIKOB, o6yqa}01111/11‘/'105{ HUCIIBIThIBACT
3HAYUTENbHBIC 3aTPYAHECHHUS MPH OTNEPUPOBAHUM 3HAHWAMU M YMEHHSAMH IIPH HX TIEPEHOCE Ha HOBBIC
CUTYaIUH.

— Ha OLICHKY «HeYI0BJIETBOPUTEIbHO» (2 Oamuia) — oOyvaromuiics AEeMOHCTPUPYET 3HAHUS HE
bonee 20% TeOpeTHUUECKOr0 MaTepualia, JOIMYCKAaeT CYIICCTBCHHBIC OIIMOKH, HE MOXET IOKa3aTh
WHTEIUICKTYaIbHBIE HABBIKM PEIICHHS MPOCTHIX 3a/1ad.

— Ha OIICHKY «HeY/0BJIeTBOPUTEJLHO» (1 Oamn) — oOydJarommiicss He MOXKET TI0Ka3aTh 3HAHHUS Ha
YPOBHE BOCIIPOU3BCACHUSA U O6’b}ICHeHI/ISI I/IH(bOpMaHI/II/I, HE MOKCET IMOKa3aTbh MHTCIIJICKTYaJIbHbIC HABBIKH
pelIeHus MPOCThIX 3ajad.

3auér oOyuaromecs MOIyJaloT B Pe3yJIbTATEe BHITOIHEHUS BCEX BUIOB Pa0dOT, PEyCMOTPEHHBIX
Ha 1 Kypce U cobeceloBaHUs MO BONPOCAM H 3aJaHUSM COTJIACHO MEPEYHIO BOMPOCOB U MPAKTHYECKHX
3a1aHUM K 3a4eTy.

Ilokazamenu u Kpumepuu oyeHUBAHUA 3auema:

- Ha OICHKY <«3a4TeH0» OOYy4YaloUIMiicsi JIEMOHCTPUPYET YpOBEHb, HE HIDKE MOPOTrOBOIO,
c(OPMHUPOBAHHOCTH KOMIIETCHIIUI: B X0/1¢ KOHTPOJBHBIX MEPONPHUATHH MOTYT JONMYCKAThCS OIIHOKH,
MOXET TPOSIBISITEC OTCYTCTBHE OTIIENBHBIX 3HAHWH, YMEHHH, HABBIKOB, OOYYalOIIUICSH MOTYT
WCTIBITHIBAET 3HAUNTENbHBIC 3aTPyIHEHUS ITPH ONIEPUPOBAHNY 3HAHUSAMHU U YMEHUSMH IIPH UX [TEPEHOCE Ha
HOBBIC CUTYyalluH.

- Ha OIICHKY «H€ 3a4YTeHO0» OOyJaloluiics He MOXKET IO0Ka3aTh 3HAaHWS Ha IOPOTOBOM YPOBHE
c(hOpMHUPOBaHHOCTH KOMIIETEHITUH, T.€. 00YJarOIniics He IMOKa3hIBAaeT 3HAHKE OCHOBHOTO Marepuala B
o0beMe, HEOOXOMUMOM Ui TPEACTOsINeH MpoecCHOHALHONW — JIESITENBHOCTH; HE  CIOCOOeH
apryMEHTHPOBAaHHO M TOCJIE/IOBATENILHO W3JIarath, JOIYCKaeT rpyOble OMMOKKM B OTBETAax; HE MOMKET
MOKa3aTh WHTEJUIEKTyalIbHbIE HABBIKM PEIICHWS MPOCTHIX 33jJad. HE TMOJTBEPKIAeT OCBOCHHUE
KOMIIETEHIIH, IPEyCMOTPEHHBIX IIPOrPAMMOM.



