MMHHHCTEPCTBO HAVKH H BBICIIETO OBPA30OBAHHA
POCCUHCKOM GENEPALIMH

Denepansioe rocynapeTeeRHoe GionmerHoe 0fpasoBaTEIEHOS YIPEHICHAS
BRICLIErD o0paI0OBaAHNA
«MarHRTOrOpCKRi rocy napeTBeHHEH Texmrueckuii yuupepeutet um. I*H. Hocoban

™~ VTBEPAIAIO
) ) Jnpexrop HERC
f(/ﬁ n.!‘) HO.B. Comosa
= 03.02.2025 T

PABOYAS [IPOIPAMMA JIUCLIHILTAHBI (MOIY 1)

PHIHKA

Hanpas/enHe NoArOTOBKH (CIETHATEHOCTS)
20.03.01 Texrocdepran He3onacHOCTR

Hanpasaernocts (Npodis/CIEHATH3ANAA) TPOTPaMMED
Vrpas/iedne 3KONOTHYECKOH W IPOMBIILTIEHHOH Ge30MacHOCThI)

VpoBeHE Bhicinero 0fpa3oBanns - DaxanaspHat

Dopma obyueHAA
OyHas

HuereryT/ darymerer  HHCTHTYT ecTeCTROSHAHHA H CTRIIAPTHIALHH
Kadenpa Du3nkn

Kype 1,2

Cemectp 2,3

MarHHTOropeK
2025 ron



PaSouas mporpavma cocrasnena ra ocrose IOC BO - GaKanaspuar mo
HarparieHnio nonrotosky 20.03.01 Texnocdepran GesomacHocTs (npukaz Murobpuaykn
Poceru ot 25.05.2020 r. Ne 680)

Pafiouas nporpamma pacemotpena i onobpeHa Ha 3aceaaniH Kadenpsl OH3HKH

28.01.2025, nporoxon Me 4 B > _
3ap. xaheapot C_— .7.5;_/——'7{:—- JM, Tonryumms

Pabouas nporpamwa onobpena metonmveckoit koMmEceneit HC,
03.02.2025 r. nporokon Ne 3
[Ipencenarems __ I0.B. Comosa
Cornacosano:
3as. kadenpol [IpoMeimmennol SxkomOrHs 1 ﬁcmnacW?uemmucm
% 10.B. Comoga
EL"‘-_-—'-'-",F-F"
PaGouas nporpamwma cocrarnena: {4
AoUeHT kadeprl QHIMKH, KAH, TEXH. HAyK 4" | 0.B.Kpusko
W i;-'l
Penenszenr: Wil
3an. kadenpoii IIMuM, kann, exn. mayk ' / _ H).A. H3pekos
/



JIdcT akTyajm3anuu padoueil mporpamMmbl

Pabouast mporpamMma nepecMoTpeHa, 00CykaeHa 1 0100peHa s peanuzaruu B 2026 - 2027
y4eOHOM TroJly Ha 3acefanuu kapeapsl Dusznku

ITporokon ot 20 . Ne
3aB. kadeapoii JAM. lonrymvx

Pabouast mporpamMma nepecMoTpeHa, 00CykaeHa u o00peHa s peanusaruu B 2027 - 2028
y4eOHOM roJly Ha 3acefanuu kapeapsl Dusznku

ITporokon ot 20 . Ne
3aB. kadeapoii JAM. Nonrymux

Pabouas mporpamma nepecMoTpeHa, oocyxieHa u ogoopena s peanusanuu B 2028 - 2029
y4eOHOM roty Ha 3aceqannu Kadeapsr OU3nKH

[Iporokonm ot 20 r. No
3aB. kadenpoii AM. Jonrymun

Pabouas nporpamMma nepecMoTpeHa, 00CykaeHa u ogo0peHa s peanmsaruu B 2029 - 2030
y4eOHOM rojly Ha 3acefanuu kapeapsl Dusnku

[Iporokon ot 20 . Ne
3aB. kadenpoit AM. Jonrymma




1 esin ocBOCHUSA TMCHUIIMHBI (MOLYJIs1)

[Tonmy4yenue cTyaeHTaMH OCHOBOIIOJIATAIOIINX MPEACTABICHUN O (yHIaMEHTAIBHOM
CTPOCHUU MaTEpUU U (PU3MUECKUX MPUHIIMIIAX, JIEKAIUX B OCHOBE COBPEMEHHOM
€CTeCTBEHHOHAYYHOH KapTHHBI MUPa; (OpMUPOBaHHE y CTYJCHTOB COBPEMEHHOTO
€CTECTBEHHO-HAYYHOTO MUPOBO33PEHUS; Pa3BUTHE HAYYHOTO MBIIUICHUS M PacIINpEHHE
HAYYHO-TEXHMYECKOT'O KPYro30pa; OBJaleHue OCHOBHBIMU (PM3UYECKUMU KaTErOPHUIMH,
HNOHATUAMH U PyHAAMEHTATBHBIMU (PU3NUECKUMH 3aKOHAMHU; TTOJIy4YEHHE MIPECTaBICHUN O
dyHIaMEHTATBHBIX KOHIEIIUAX COBPEMEHHOTO €CTECTBO3HAHUS KaK pPe3ysbTaTa
HCTOPUYECKOT0 IPOIIecca; OBIACHIE TPUEMaMH U METO/IaMH PEIIeHUs] KOHKPETHBIX 33124
U3 PA3IUYHBIX 00MacTeld GU3MKU, YMEHHS BBIICIUTh KOHKPETHOE (PU3HUECKOE COJepKAHUE B
NPUKIIAJHBIX 33/1a4ax Oyymei mpodeccuoHambHON AeATEIbHOCTH; (POPMHUPOBAHUE
HaBBIKOB MPOBEJICHUS (PU3MUECKOTO IKCIIEPUMEHTA, ITO3BOJISIOLINX UM BIIOCIEICTBHH
OBJIAJIETh KOMILIEKCOM KOMIETeHUUH, peaycMoTpeHHbIX PI'OC BO no HanpaBieHUo
noarotoBku 20.03.01 Texnocdepnas 6e30nmacHOCTh

2 MecTo AMCHUILIMHBI (MOAYJIsI) B CTPYKTYpe 00pa3oBaTe/IbHON NPOrpaMMbl

JucuuruinHa Gu3nka BXOAUT B 00513aTENbHYIO 4acTh Y4eOHOI O I1aHa
00pa3oBaTeNbHON IPOTrPaAMMBI.

JUist u3ydeHus AUCLUIUIMHBI HE0OX0IMMBbI 3HaHUsI (YMEHUsI, BIaIeHUs),
c(OpPMHPOBAHHBIE B PE3YJIbTATE U3YUEHUS TUCLMILINH/ IPAKTUK:

dusnueckas KapTUHA MUpa

3HaHus (yMEHUs, BIIa/IEHUs ), HOJIYUYECHHbIE IPU U3yYEHUH JAHHOMN TUCIMILIMHEI
OyayT HeoOXOAMMBI JUI U3y4EHHs JUCIUIUIMH/TIPAKTUK:

[loTeHuManpHBIE OMIACHOCTH U YTPO3bl B OKPYKAIOILIEH Cpelie

Dkonornyeckas 0e30MacHOCTh

be3onacHOCTh JKU3HEACATEIBHOCTH

VIcTOYHMKHM 3arps3HEHUS cpejibl OOUTaHUs

OO611re BOMpOCHl SKOJIOTUH

MarepuanoseneHnue

IIpoMblnieHHas: caHUTApUs

Mexanuka

dusnyeckas XUMHU

be3onacHOCTh B upe3BhIYANHBIX CUTYAIUSIX

MeTtpomnorus, cranaapTU3alus U cepTU(GUKALINS B TPOMBIIIJICHHON U 3KOJIOTUYECKON
0€30MacHOCTH

Teopus pucka u karactpod

DKOJI0TUs IPOMBILUIEHHBIX PETHOHOB

3 Komnerenuun o0y4aromerocsi, popmupyemsoie B pe3yibTaTe 0CBOCHHUS

AUCHHUILUINHBI (MOYJIs) M INIAHMPYeMbIe pe3yJbTaThbl 00y4eHust

B pesynbprare ocBoeHus qUCHUIUIMHBI (Moyisi) «Du3nkay 00ydaromuics T0DKEeH
00Ja1aTh CIEeIyIOIUMUA KOMIETEHIUSIMHU:

KOI[ HHJUKaATOpa I/IH,I[I/IKaTOp JOCTHIXKCHHA KOMIICTCHIIMH

YK-1 Cnocoben ocyuiecTBiIATh MOUCK, KPUTUYECKUI aHATIU3 U CUHTE3 UH(OpMalnu,
IPUMEHSITh CUCTEMHBIN TOJIXOJ JIJIs1 peHIeHMs] TOCTABJIEHHBIX 3a]a4

VK-1.1 AHanmM3upyeT 3a7auy, BhIACISS €€ 0a30BbIe COCTABIISIONINE,
paccMaTpuBaeT U IpeaiaracT BO3MOKHBIC BAPUAHTHI PEIICHUS
HOCTaBHeHHOfI 3aga4u, OOCHUBaA UX JOCTOMHCTBA U HEAOCTATKH




YK-1.2 Ornpenenser, MHTEPIPETUPYET B paHKUPYyeT HHPOpMaIHIO, TpeOyeMyto
JUTSL PEIICHNUs TIOCTaBJICHHON 3a/1a4M; OCYIIECTBIISIET TIOUCK

I/IH(bOpMaI_[I/II/I 110 Pa3JIMYHBIM THUIIAM 3aIIPOCOB

YK-1.3 [Ipu o6paboTke nHGOPMAIMK OTIUYAET (PaKThl OT MHCHHH,

WHTEpIIpETAINii, OLIEHOK, GOPMUPYET COOCTBEHHbIE MHEHHS U
CYXJCHHSI, apTYMEHTHPYET CBOU BBIBOJIbI U TOUKY 3PEHHUS

4. CTpykTypa, 00bEM U cOo/lepKaHMe U CHUILTUHBI (MO1YJIs1)

OO0mmas TpyA0eMKOCTh JUCIMIUIMHBI COCTABIISIET 6 3a4eTHBIX equHuIl 216 akaj. 4acoB, B TOM

YHUCIIE:

— KOHTakTHas padota — 115,3 akaz. yacos:

— ayaurtopHas — 108 akaj. 4acos;

— BHeayJauTOpHas — 7,3 akaj. 4acos;

— caMocTosTeNbHas paboTa — 38,3 akaj. 4acos;

— B (hopme npakTHYeCcKoi moarotoBku — 0 akas. vac;,
— IIOATOTOBKA K 3K3aMeHy — 62,4 akaj. yac

CDopMa aTTeCTalu - 5K3aMCH

3JIEKTPOHHBIX
pecypcos.

AynutopHast = o
KOHTakTHas paboTa E z dopma TeKyIero
& =
5 B aKaJl. yacax 3] Bun KOHTPOJISI
Paszen/ Tema 3 (B axan ) £EB y P Kox
g 8 © | camocrosTenbHON |  ycreBaeMOCTH U
JUCLIATUINHBI 3 g . | xommerenunmn
Q0 & paboTHI MIPOMEKYTOUHOM
© nab mpakr. | .3
Tlex. . | 28 aTTecTaluuu
3aH. 3aH. | O &
1. ®u3nueckre OCHOBBI
MEXaHHUKH
MOJITOTOBKA K
MIPaKTUIECKOMY
3aHATHIO;
BBINOJIHEHNE
MPaKTHYECKUX
pador (M/13); MpoBEpKa
1.1 Kunematuka
camocrostensHoe | mHAnBHAyampHBIX | YK-1.1, VK-
HOCTYNATENbHOTO U 2 3 2 0,5
H3y4YCHHE 3aJ1a4; 1.2, VK-1.3
BpALIATEIbHOTO ABHKCHUS N
yaeOHOU 1 cemunap Ne 1;
Hay4YHOM
JIUTEPATYPHI B
TOM YHCIIC




IIOJATOTOBKA K

nabopaTopHOMY,
CEeMUHAPCKOMY U
MPAKTHIECKOMY
3aHSTHIO,
poBEpKa
BBITIOJTHEHUE
VHIUBUIYaTbHBIX
1.2 lunamuka MPAKTHACCKHX 3az1ad;
H’OCT TIATEeJIHHOTO U 2 0,5 pacor (M]13); 3amMT;1 YK-1.1, VK-
Y ! CaMOCTOSITEIBEHOE 1.2, VK-1.3
BPAIIaTEIbHOTO JIBHKCHHS 1ab0PaTOPHBIX
U3yYCHUE
GHOM 1 pabot Ne 4;
¥ . cemunap Ne 2;
HAY4HOI
JIUTEPaTypHI B
TOM YHCIIe
JIIEKTPOHHBIX
pecypcoB.
MOATOTOBKA K poBepKa
1.3 3akoHBI COXpaHEHUS B 2 05 naboparopuomy, | wHmuBHayaipHeix | YK-1.1, YK-
MEXaHUKe ' CEMHHAPCKOMY H 3a1ay; 1.2, YK-1.3
MPAKTHIECKOMY 3almTa
3aHATHIO;
BBITIOJTHEHNE
MIPAaKTHIECKUX
pabor (M/13);
CaMOCTOSITEIBHOE N
nabopatopHon
U3yueHue
. paboTsr Ne 1;
yueOHO# 1
o cemuHap Ne 3;
Hay4HOI
JATEPaTypPHI B
TOM YHCIIe
JNEKTPOHHBIX
pecypcos
MOATOTOBKA K
nabopaTopHOMY,
CEeMUHapCKOMY U
MPAKTHIECKOMY
3aHATHIO;
IpoBepKa
BBIIIOJIHCHHUEC
WHIUBHAYaIbHBIX
NPAKTUIECKHX samau:
1.4 Mexanudeckne pabot (U3); > VK-1.1, VK-
15 0,5 3almrTa
KOJIeOaHUs 1 BOJIHBI CaMOCTOSITEILHOE 1.2, VK-1.3
MBVICHIE nabopaTopHBIX
ggﬂoﬁ . pabot Ne 5, 7;
¥ . cemuHap Ne 4;
Hay4YHOU
JIUTEPATypHI B
TOM YHCJIIe
ANEKTPOHHBIX

pecypcos.




IIOJATOTOBKA K

nabopaTopHOMY,
CEeMUHAPCKOMY U
MPAKTHIECKOMY
poBepKa
3aHSTHIO,
WHIUBHUAYAIbHBIX
BBITIOJTHEHUE
3ajad;
MIPAKTHIECKUX oTHeT o
1.5 PensatuBucTckas pabot (M13); VK-1.1, VK-
15 0,5 0,5 BBIMOJTHEHUN
MEXaHuKa CaMOCTOSITEIBEHOE " 1.2, YK-1.3
BUPTYaITbHOM
U3yYCHUE
GHOM 1 nabopaTopHBIX
y:a Hoi pabotsr Ne 1;
v cemunap Ne 5;
JIUTEPaTypHI B
TOM YHCIIe
JIIEKTPOHHBIX
pecypcoB.
HWroro no pazaeny 10 6,5 2,5
2. Crartucruueckas Gusuka u
TEPMOJANHAMHKA
MOATOTOBKA K
nabopaTopHOMY,
CEeMUHapCKOMY U
MPAKTHIECKOMY
3aHSTHIO, npoBepKa
BBITIOJTHEHNE WHIUBUAYATbHBIX
2.1 MonekynspHo- MPaKTUIECKUX 3ajad;
YK-1.1, VK-
KUHETHYecKasi TeOpusi 4 1 0,1 pabor (M/13); 3almra 12 VK13
HAcaIbHEBIX Fa30B CaMOCTOSITEIILHOE nabopatopHon - '
H3yUCHHE paboter Ne 11;
yueOHO# 1 cemuHap Ne 6;
Hay4YHOU
JUTEPaTyphI B
TOM YHCJIIe
DJIEKTPOHHBIX
pecypcoB.
MOATOTOBKA K
nabopaTopHOMY,
CEeMUHApCKOMY U
MIPaKTHIECKOMY
3aHATHIO, poBepKa
BBITIOJTHEHNE WHIUBHAYaIbHBIX
TPAKTUIECKUX 3ajad;
2.2 OcHOBBI A 1 01 1; Sor (AI13) o ﬂm’a YK-1.1, VK-
T .
TEPMOJIUHAMUKH ! p > = . 1.2, YK-1.3
CaMOCTOATETbHOE 71a00paTOpHOI
U3yUYCHHE paboter Ne 14;
yueOHOH u cemuHap Ne 7;
Hay4HOU
JIUTEPATYypPHI B
TOM YHCIIe
IMEKTPOHHBIX

pecypcos.




2.3 DneMeHThl PU3HYECKO
KHHETHUKH

0,5

MIOJTOTOBKA K
nabopaTopHOMY,
CEMHHApPCKOMY H
MIPaKTHYECKOMY

3aHSTHIO,
BBITIOJTHEHUE
MIPAKTHIECKUX
pabot (M13);

CaMOCTOSITETTbHOE

U3yYCHHUE
y4eOHOI
Hay4YHOU
JIUTEPATyphI B
TOM YHCTIe
IIEKTPOHHBIX
pecypcoB.

IpoBepKa
UHIUBUIYaIIbHBIX
3ajad;

VK-1.1, VK-
1.2, VK-1.3

Hroro no pazneny

10

0,7

3. DIEKTPUIECTBO U MarHETH3M

3.1 DaexTpocrarnieckoe
oJie B BaKyyme H B
BEIL[ECTBE

0,25

MOATOTOBKA K
nabopaTopHOMY,
CEeMUHAPCKOMY U
MIPaKTHYECKOMY
3aHATHIO;
BBITIOJTHEHNE
MIPAaKTHIECKUX
pabor (M/13);
CaMOCTOSTETBHOE
U3ydeHHe
yueOHO# 1
HayJHOU
JUTEPATypPHI B
TOM YHCTIe
DJIEKTPOHHBIX

pecypcos.

npoBepKa
WHIUBUAYATbHBIX
3aja4;
3aIuTa
nabopatopHon
paboter Ne 21;
cemuHap Ne §;

VK-1.1, VK-
1.2, VK-1.3

3.2 IlocTostHHBIH
3JIEKTPUIECKUI TOK

0,2

MOATOTOBKA K
nabopaTopHOMY,
CEeMHHAPCKOMY H
MPaKTHYECKOMY
3aHSATHIO,
BBITIOJTHCHUE
TPAKTUIECKUX
pabdor (M/13);
CaMOCTOSATEIHHO

IpoBepKa
WHIUBHUAYaIbHBIX
3ajad;
3amuTa
nmabopatopHOit
pabotsr Ne 24;
cemuHap Ne 9;

VK-1.1, VK-
1.2, YK-1.3

€ U3y4YEHHUE
yueOHOil u
Hay4HOU
JUTEPaTyphl B
TOM 4HCIIe
NIEKTPOHHBIX
pecypcoB.




3.3 MarauToCcTaTHIeCKOe
ToJIe B BAKyyM€ U B
BEILIECTBE

0,5

IOJTOTOBKA K
CEMUHAPCKOMY U
[IPaKTHYECKOMY
3aHATUIO;
BBITIOJTHEHNE
MIPAKTHIECKUX
pabot (M3);
CaMOCTOSITETTbHOE
u3ydyeHue
yueOHOI
Hay4YHOU
JUTEPaTyphl B
TOM YHCTIe
IIEKTPOHHBIX
pecypcoB.

poBepKa
WHUBUAYaITIbHBIX
3amad;
cemuHap Ne 10;

VK-1.1, VK-
1.2, YK-1.3

3.4 DnexTpoMarHuTHas
HUHAYKIUSL.
DNeKTpOMarHUTHBIC
konebanust. IlepeMeHHbIH
3NEKTPUUECKUANA TOK

0,1

MIOJTOTOBKA K
nabopaTopHOMY,
CEMHHAPCKOMY H
HPaKTHYECKOMY
3aHATHIO;
BBITIOJIHCHUE
MIPAaKTHIECKUX
pabot (M/13);
CaMOCTOSITETTEHOE
n3yJdeHne
yueOHOI u
Hay4YHOH
JIUTEPATYpPHI B
TOM YHCTIe
NIEKTPOHHBIX

pecypcoB.

IIpoBepKa
WHIUBUAYAITbHBIX
3aj1ay;
3aIuTa
1a00paTOPHBIX
pabot Ne 27, 28;
cemuHap Ne 11;

VK-1.1, VK-
1.2, YK-1.3

3.5 DaexTpoMarHuTHBIE
KoJIeOaHHUS ¥ BOJHBI

0,2

II0JITOTOBKA
MIPAKTHYECKOMY
3aHATUIO;
BBIIIOJIHEHUE
MPaKTHYECKUX
pabot (U3);
CaMOCTOSITENIbHOE
U3y4eHHe
y4aeOHOI 1
Hay4YHOM
JUTEPaTyphl B
TOM 4HCIIe
JIEKTPOHHBIX
pecypcos.

HpOBepKa
HWHIANBUAYAJIbHBIX
3a/1ay;

VK-1.1, VK-
1.2, YK-1.3

HWroro no pazaeny

12

1,25

Wroro 3a cemectp

36

18

18

52

OK3aMCH

4. OnTuka

4.1 BonHoBast onTHka
(unTepdepeHuns,
TUQpaKIUs, TOISPU3ALINS)

3,5

0,75

IIOArOTOBKA K
nabopaTopHOMY,
CEeMUHApCKOMY U

MIPaKTHYECKOMY
3aHSTHIO,
BBITIOJTHEHUE

MpoBepKa
HHIUBUAYATBHBIX
3ajad;
3aImuTa
11ab0paToOpHBIX
pabot Ne 32, 34,

VK-1.1, VK-
1.2, YK-1.3




MIPAKTHIECKUX
pabot (M13);
CaMOCTOSITENEHOE
n3ydeHue
yueOHOI
Hay4YHOU
JUTEPaTypHI B
TOM YHCIIe
JIIEKTPOHHBIX
pecypcoB.

35;
cemuHap Ne 12;

4.2 KBaHTOBas OIITHKA

12

MOATOTOBKA K
nabopaTopHOMY,
CEMHHApPCKOMY H
HPaKTHYECKOMY
3aHATHIO;
BBITIOJIHCHUE
MIPAaKTHIECKUX
pa6ot (M13);
CaMOCTOSITENEHOE
U3y4eHHE
yueOHOIl u
Hay4HOU
JIUTEpaTypHl B
TOM YHCIIe
JIIEKTPOHHBIX

pecypcosB.

IpoBepKa
WHIUBUAYATbHBIX
3aj1ay;
3aIuTa
nabopatropHoOn
pabotet Ne 36;
cemunap Ne 12;

VK-1.1, VK-
1.2, YK-1.3

HWroro o pazneny

3,5

12,75

5. ®du3uka aroma

5.1 ®usuka aroma

MOATOTOBKA K
nabopaTopHOMY,
CEeMUHApCKOMY U
HNPaKTHYECKOMY

3aHATHIO;

BBITIOJIHCHUE

NPAKTUIECKUX

pabot (U3);
CaMOCTOSITENEHOE

n3ydeHue
yueOHOil u
Hay4YHOM
JIUTEPaTyphI B
TOM YHCIIe

JNEKTPOHHBIX

pecypcoB.

poBepKa
WHIUBHAYaIbHBIX
3ajad;
3aIIuTa
11a00PaTOPHBIX
pabot Ne 41, 42;
cemunap Ne 13;

VK-1.1, VK-
1.2, YK-1.3

HWroro no pazaeny

6. du3mKa TBEPIOro Tema.
OeMeHTHI KBaHTOBOH (HU3HKH




IIOJATOTOBKA K

1a00paTOpPHOMY,
CEMUHAPCKOMY;
BBITIOJTHEHUE poBepKa
MPaKTHICCKUX WHUBUAYaITIbHBIX
6.1 ®dusuka TBEpAOrO TENA. pabot (M3); 3a/1ad; VK-1.1. VK-
DJIeMEeHTHI KBAHTOBOM 3 5 4 8,1 | caMmocrosTenpHOE 3alUTa 12 3'712-1 3
(dbuzukn H3yUYCHHE nabopatopHon - '
yueOHOI 1 paboTer Ne 44;
Hay4YHOU cemuHap Ne 14;
JIUTEPaTyphI B
TOM YHCJIIe
JIIEKTPOHHBIX
pecypcoB.
Hroro no pazneny 5 4 8,1
7. ®uznka sapa M dJIeMEHTapHBIX
YaCTHI
MIOJTOTOBKA K
CEMHHApPCKOMY H
IPaKTUIECKOMY
3aHSATHUIO;
BBITIOJTHEHNE
MPAKTHIECKUX
pabot (MJ13); 1POBEPKa
7.1 ®Ousuka sinpa u 3 5 6 5 CAMOCTOSTONEHOC UHJUBUAYyaJIbHBIX VK-1.1, VK-
3JIEMEHTAPHBIX YACTHI] MOCTOATCILH 3a71ad4; 1.2, VK-1.3
U3y4YeHHE .
N cemuHap Ne 15;
y4eOHOil u
Hay4YHOU
JUTEPATypPHI B
TOM YHCTIe
NEKTPOHHBIX
pecypcoB.
HUroro o pazneny 5 6 5
Hroro 3a cemectp 18 18 33,1 SK3aMeH
Hroro no aucuuruinae 54 36 18 38,3 SK3aMeH




5 O0pa3oBaTesibHbIE TEXHOJIOTHH

[Tpu peanu3anuu pa3IMuHBIX BUJOB yueOHOM paboThl Hanboee 3pPeKTHBHbIE
pe3yabTaThl OCBOSHHS TUCIUILIMHBI «DU3KKay NAl0T TpaJAUIMOHHBIE 00pa30oBaTeIbHbIE
TEXHOJIOTUH, UHTEPAKTHBHbIE TEXHOJIOTUH, NH(POPMALIMOHHO-KOMMYHHUKAIIMOHHbIE
00pa30BaTeNbHBIC TEXHOIOTHH.

Tpaauunonnsie 00pa3oBaTeNbHbIE TEXHOJIOTHHA OPUEHTUPYIOTCS HA OpPTraHU3aIHIO
00pa3oBaTeNBLHOTO MPOIIECCa, MPEINOIArarolylo IpsMY0 TPAHCISIUIO 3HAHUH OT
MperoiaBaTeNsi K CTyIeHTY (MPEHMYIIECTBEHHO Ha OCHOBE OOBSICHUTEIBHO-
WUTIOCTPATUBHBIX METOAOB 00y4YeHHUs). YueOHast AeATETbHOCTh CTYICHTa HOCUT B TAKUX
YCJIOBHSAX, KaK MPABHJIO, PEPOAYKTHBHBIN XapakTep.

@®opMbl yUeOHBIX 3aHATHI C NCIOJIB30BAaHUEM TPAJULIMOHHBIX TEXHOJIOTUM:

WNudopmanroHHas JIeKIus — MoCIeI0BaTeIbHOE U3JI0KEHHE MaTepHraa B
JTUCLUUTUIMHAPHOM JIOTHKE, OCYIIECTBIIIEMOE MPEUMYIIECTBEHHO BEpOAIbHBIMU CPEACTBAMU
(MOHOJIOT TIpeno1aBaTelis).

CemuHap — 6ecenia mpenogaBaressi U CTYIEHTOB, 00CYXK/I€HUE 3apaHee
MOATOTOBJICHHBIX COOOIICHU MO KaKIOMY BOIIPOCY IJIaHA 3aHATHUS C €IUHBIM ISl BCEX
MepeyHeM peKOMEHAyeMOoi 0053aTeNbHON U TOTOTHUTENLHON TUTEPATYPHI.

[TpakTHueckoe 3aHsATHE, MOCBALICHHOE OCBOSHUIO KOHKPETHBIX YMEHHUI 1 HaBBIKOB
IO MPEATIOKEHHOMY aJITOPUTMY.

JlaboparopHas paboTa — opranuzanus yueOHoi paboThl C pealbHBIMU
MaTepUaIbHbIMU U UHGOPMAITMOHHBIMU 00bEKTaMHU, SKCIIEPUMEHTaIbHas paboTa C
aHAJIOTOBBIMH MOJIETISIMU PEaTbHBIX O0OBEKTOB.

HHTepakTUBHBIE TEXHOJIOTUU — OpraHu3alus 00pa3oBaTeNbHOTO Mpoliecca, KoTopas
MpeJIoiaraeT akTUBHOE M HETMHEIHOE B3aUMO/CHCTBHE BCEX YUACTHUKOB, JOCTH)KEHHE HA
3TOW OCHOBE JIMYHOCTHO 3HAYMMOTO JJI1 HUX 00pa3oBaTeNbHOrO pe3yibTara. Hapsny co
CHEIHATM3UPOBAHHBIMU TEXHOJIOTUSIMH TAaKOTO POJAA MPUHIIUIT HHTEPAKTUBHOCTH
MIPOCJIEKMUBACTCS B OOJIBIIMHCTBE COBPEMEHHBIX 00Pa30BaTENbHBIX TEXHOIOTHH.
HHTepakTUBHOCTD MOJIpa3yMeBaeT CyObeKT-CyObEKTHBIE OTHOLICHHS B X0/1€
00pa3oBaTeNbHOI0 Mpoliecca U, Kak CleACTBHE, (OpMUPOBaHUE caMOpa3BUBarOLIeHCs
MH(POPMAIMOHHO-PECYPCHOM Cpe/Ibl.

@DopMbl YUeOHBIX 3aHATHH € UCIIOJIb30BAaHUEM CHELMATU3UPOBAHHBIX MHTEPAKTUBHBIX
TEXHOJIOTUH:

Jlexuust «oOpaTHOM CBSI3M» — JIEKIMSA—IPOBOKALIUS (M3JI0’)KEHHE MaTepHalia ¢ 3apaHee
3aIlJIaHUPOBAaHHBIMU OIIMOKaMM), IeKIusA-0ecenia, JeKIUA-TUCKYCCHsl.

CeMmuHap-nucKkyccust — KOJJIEKTUBHOE 00CYKJIEHHE KaKOTro-JIM00 CIIOPHOTO BOMpPOCa,
poOJIeMBbl, BHISIBIIEHHE MHEHUH B rpymiie (MEeXIpyHIoBOi quanor, TUCKyccust Kak Crop-
JTAaJsIor).

HNHpopManinoHHO-KOMMYHHUKALMOHHBIE 00pa30BaTeNbHbIE TEXHOIOIUN —
opraHu3zaiys 00pa3zoBaTeIbHOTO MPOLECCa, OCHOBAHHAS HAa TPUMEHEHUN
CMELUAIN3UPOBAHHBIX IPOIPAMMHBIX CPEJl U TEXHUYECKUX CPEJCTB paboThI ¢
uHpopManuen.

@DopMbI YUeOHBIX 3aHATHH € UCIIOJIb30BaHHMEM HH(POPMALIMOHHO-KOMMYHHUKAIMOHHBIX
TE€XHOJIOTHM:

Jlexusi-BU3yanu3aus — U3JI0KEHUE COJIep>KaHMsI COPOBOXKIACTCS IPE3eHTaIen
(emMoHcTpanuel yueOHbIX MaTepHajoB, MPEACTABICHHBIX B Pa3IMYHBIX 3HAKOBBIX
cucTeMax, B T.4. WITIOCTPATUBHBIX, IpaUIecKux, ayIuo- U BUJEOMATEPHAIIOB).

[MpakTrdeckoe 3aHsTHE B YOpPME MIPE3CHTAIMH — MPEICTABICHHE PE3yIhbTaTOB
MIPOEKTHOM HITH MCCIIEI0BATENLCKOM IEITETFHOCTH C UCTIOIb30BaHNUEM
CTIEIMATM3UPOBAHHBIX TIPOTPAMMHBIX CPE/I.



6 Y4eOHO-MeTOqMYECKOE 0OOecTIedeHHe CAMOCTOATEILHOM padoThl 00y4YarommXxcst

[TpencraBieHo B npuioxeHuu 1.

7 OneHo4YHbIe CpeACTBA 1JIsl IPOBeAeHHUS IPOMEKYTOYHOM aTTecTaluu
[IpencraBieHbl B IPUIOKEHUH 2.

8 YueOHo-MeTOoANYeCKOE U HHPOPMAIIMOHHOE 00eciedeHHe TN CIUTLIMHBI

a) OcHoBHas JIMTepaTypa:

1. Casennes, U. B. Kypc ¢usuku : yaedHoe mocobue a1 By30B : B 3 Tomax / 1. B.
CasenbeB. — 8- uzg., crep. — Cankr-IlerepOypr : Jlanp, [06. r.]. — Tom 1 : Mexanuka.
Monexynsapaas puszuka — 2021. — 356 ¢. — ISBN 978-5-8114-6796-9. — Tekcr :
AJIEKTPOHHBIN // JlaHb : 35ekTpoHHO-OnbOMnoTeunas cucrema. — URL:
https://reader.lanbook.com/book/152453 (nata obpamienus:14.04.2025). — Pexum gocryma:
IUIsL aBTOPH3. MOJTb30BATEIICH.

2. Casennes, U. B. Kypc obmeii ¢puszuku : yaeOHoe nmocodue : B 3 tomax / 1. B.
CagenbeB. — 15-e u3n., crep. — Cankrt-IlerepOypr : Jlans, [06. 1.]. — Tom 2 :
DnexTpuuecTBO U Maruetu3M. Bonusl. Ontuka — 2019. — 500 c. — ISBN 978-5-8114-
3989-8. — Tekcr : anekTpoHHbIH // JlaHb : 251eKTpOHHO-O0MOMMoTeuHast cucrema. — URL:
https://reader.lanbook.com/book/113945 (nara obpamenus: 14.04.2025). — Pexxum moctyma:
JUIsL aBTOPHU3. M0JIb30BATEIEH.

3. CaBennes, U. B. Kypc ¢usuku : yuebroe nocodwue : B 3 romax / U. B. CaBenbeB. —
7-e u3n., crep. — Cankr-IlerepOypr : Jlanb, [6. r.]. — Tom 3 : KBantoBas ontuka. AToOMHas
¢uznka. duznka TBepA0ro Tena. PU3nMKa aTOMHOTO sI/Ipa U dJeMeHTapHbIxX yactui — 2019.
— 308 c. — ISBN 978-5-8114-4254-6. — TekcT : a51eKTpoHHBIH // JIaHb : 3IeKTPOHHO-
oubnuoreunas cucrema. — URL.: https://reader.lanbook.com/book/117716 (nata
obpamenust: 14.04.2025). — Pexum noctyna: i aBTOPU3. TOJIB30BATEIICH.

0) /lomoJiHUTE IbHAA JIUTEpaTypa:

1. Jemumguenko, B. Y. ®usuka : yuebnuk / B.U. demuguenxo, U.B. Jlemunuenko. —
6-e u3n., mepepad. u gorn. — Mocksa : UHOPA-M, 2020. — 581 c. + Jlomn. marepuaibl
[DnexTponHsIii pecypc]. — (Briciiee oopa3zoBanue: bakanaBpuar). - ISBN 978-5-16-010079
-1. - Texkcr : anexkrponHsIit. - URL: https://znanium.ru/read?id=372962 (nara oOpamieHus:
29.04.2024). — Pexxum 10CTyIa: 1O TIOATHUCKE.

2. ®usuka B Tabnumax u popmynax : yaeoHoe nocobue / T. . Tpodpumosna. - 3-¢
u3 ., uchp. - M. : Academia, 2006. - 447 c. : ui., cxembl, Ta0I. - (Boiciiee npod.
oOpazoBanue). - TeKCT : HEMOCPeICTBEHHBIH.

B) MeToauuyecKue yKazaHus:

1. Mexanuka. MonekynspHas ¢pu3uka 1 TEpMOAMHAMHUKA : TAOOPaTOPHBIN
npaktuky™m / E. H. Acranos, 3. H. botnesa, JI. C. JlomxenkoBa u ap. ; MI'TV. -
Maruuroropck : MI'TVY, 2016. - 1 snektpos. ont. nuck (CD-ROM). - URL:
https://host.megaprolib.net/MP0109/Download/MObject/20687. - TekcT : 3eKTPOHHBIIA.

2. llenmn mOCTOSTHHOTO TOKA: TMIPAKTUKYM M0 (U3HUKE : yaeOHOe ocodue [is By30B] /
M. B. Beuepkun, O. B. Kpusko ; Marautoropckuii roc. TexHudeckui yH-T uMm. ['. 1.
Hocoga. - Marautoropck : MI'TY um. I'. W1. Hocosa, 2022. - 1 CD-ROM. - 3arm. ¢ TuTy.
skpana. - URL: https://host.megaprolib.net/MP0109/Download/MObject/3193. - ISBN 978-5
-9967-2300-3. - TekcT : PIeKTPOHHBIH.

3. Capuenko 1O. U. [lepemennslit TOK : 1abopatopHblil npaktukym / 1O. W.
Caguenko, O. H. BoctpoknyroBa, H. 1. Mumenesa ; }O. 1. CaBuenko, O. H.
BocrpoknyroBa, H. U.MumeneBa ; MI'TY. - Maraurtoropck : MI'TVY, 2018. - 1 a5ekTpoH.



ont. quck (CD-ROM). - URL:
https://host.megaprolib.net/MP0109/Download/MObject/2081. - ISBN 978-5-9967-1151-2. -

TekeT : ANEeKTPOHHBIN.

4. ®usnKa TBEpJOro Teia, aTOMa U aTOMHOTO sijipa : yueOHoe mocodue [11st By30oB] /
C. A. byrakos, JI. M. Joarymun, M. A. JIucosckas, B. B. MaBpunckuii ; Marautoropckuit
roc. rexuudeckuil yH-1T uM. I'. 1. HocoBa. - Maruutoropck : MI'TY um. I'. K. Hocoga, 2019.
- 1 CD-ROM. - 3arx. ¢ tutyn. skpana. - Comepik.: Jlaboparopusie padotsr. - URL:
https://host.megaprolib.net/MP0109/Download/MObject/2393. - ISBN 978-5-9967-1531-2. -

TekeT : ANEeKTPOHHBIN.

5. Kouxkun 0. I1. Co6opuuk 3agau no ¢pusuke : npaktukyM / FO. I1. Koukun, U. 1O.
borauesa ; MI'TY. - Maruutoropck : MI'TY, 2018. - 1 anekrpos. ont. auck (CD-ROM). -
URL.: https://host.megaprolib.net/MP0109/Download/MObject/2122. - ISBN 978-5-9967-
1162-8. - TekcT : MEeKTPOHHBIH.

r) [Iporpammuoe odecneyenne u UHTepHer-pecypcebi:

IIporpamMHoe obecnevyenue

HaumenoBanue o
10 Ne norosopa CpoK JeicTBUS JIMIICH3UH

MS Off_lce 2007 Ne 135 o1 17.09.2007 0eccpouHo
Professional

7Zip cB0OoaHO pactpocTpansemoe [10 6eccpoyHO
Adobe Reader cBOOOHO pacnpoctpansemoe [10 0eccpodHo
FAR Manager cB00O0aHO pactpocTpansemoe [10 6eccpouHO
MS Off_lce 2003 Ne 135 o1 17.09.2007 0eccpouHo
Professional

bpaysep Yandex |cBoGogHO pacnpoctpansemoe I[1O 6eccpodHo
Eﬁg;)e(p Mozilla cB00OIHO pacnipocTpansemoe [10 0eccpovHO

IIpodeccnonanbubie 0a3bl JAHHBIX 1 HHPOPMALMOHHbIE CIIPABOYHbIE CHCTEMBbI

Hazsanwne kypca

Cchuika

(PUHLI)

HauuonaneHas nH(OpMaIMOHHO-aHATTUTHYECKast
cucreMa — Poccuiicknii MHIEKC HAyYHOTO [IUTUPOBAHUS

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

DJekTpoHHas 0a3a mepruoIuUecKux u3nanuii East View
Information Services, OOO «11BUC»

https://dlib.eastview.com/

9 MaTtepuajbHO-TEXHHUYECKOE o0ecreyeHne TUCUUIINHBI (MOILYJIs1)

MaTepI/IaJILHO-TCXHI/I‘-ICCKOC obecrneucHue JUCHUIIIIMHBI BKIIIOYACT:




Tun n Ha3Banue ayauropuu OcHaleHHE ayTUTOPUU

VYyeOHbIe ayAUTOPUH [T IPOBEACHUS 3aHATUHN JTeKIMOHHOTO TuTa (Ne388, 394)
MynbpTUMeAUHBIE CPEACTBA XPAaHEHUs, IEpeJadun | MPEACTaBICHU HHPOPMALIUH.

Y4eOHast ayuTopus AJis TPOBEICHUS 1Ta0opaTopHBIX padoT: JlabopaTopus «
MexaHUKH, MOJIEKYIsIpHOH pusuku u TepmoauHaMukn» (Nel75) JlaboparopHsie
YCTaHOBKH, U3MEPUTEIIbHBIE IPUOOPHI TSl TPOBEACHUS JTa0OPATOPHBIX padoT:

1. bamuncTnyeckue MasiTHUKH.

2. Mastauk O6epoOexa.

3. ®u3nyecKkuil MasiTHUK.

4. locka l'anpTOHA.

5. JJaboparopHast ycTaHOBKa JUISl HCCIICAOBAHMS paclpeieIeHUs] TEPMOAJIEKTPOHOB I10
MOJTYJIIO KX CKOPOCTH.

6. JlabopaTopHasi yCTaHOBKA JJIsI OTPECIICHUs TToKa3aTesield aanadaThl Y METOIOM
Knemana u /lezopma.

7. JJabopaTopHast ycTaHOBKa JUIs TPOBEPKH 3aKOHA BO3PACTAHUS SHTPOIHH B
nponecce nuddy3un ra3oB Ha MOJICTH MIEPEMEIIUBAHMS IAPOB.

8.JJaboparopHast ycTaHOBKa JUIs POBEPKH 3aKOHOB BO3pPACTaHUsI SHTPOIHNH B
IIpoLecce TEMI000MEHa.

9.YcranoBka nmabopaTopHas Uil H3yYSHUS 3aBUCUMOCTH CKOPOCTH 3BYKa OT
temneparypsl "MP-C3-M"

10. YcranoBka nmabopaTopHast JIJIsl UCCIIEIOBaHUsI TEINIOEMKOCTH TBepaoro tena "Md
-TET-M".

11. YcranoBka nmabopaTopHast JIJIsl OTpeIeiICHUs] YHUBEPCATIBHOM ra30BOM
noctostHHOM "M®-OI'TI-M".

12.Ctrenn nabopaTOpHBIN Ta30BbIE MPOIECCHI.

13. MeputenbHbIil HHCTPYMEHT.

VY4ueOHast ayTuTOpHs Ui poBeieH s TabopaTopHbIX padot: Jlaboparopus
«QnextpudectBa 1 onTUKW» (Nel79) JlaGopaTopHble yCTaHOBKH, U3MEPUTEIIbHBIE
puOOPHI AJIs TPOBECHUA 1a00PaTOPHBIX paboT:

1.JIaGopaTopHasi yCTaHOBKa JJIs1 HCCIIEIOBAHUS HJIEKTPOCTATUUYECKOTO MOJIS C
MIOMOIIBIO OJIMHAPHOTO 30H/1A.

2. YcTaHOBKa [yl HIIYHTHUPOBAHUS MUJUITMAMIIEpMETpa.

3. YcranoBka gabopaTopHas A ONpeeeHHsI HHAYKTUBHOCTH COJICHOUAA U
MarHUTHON MPOHULIAEMOCTH.

4. YcraHoBKa 1abopaTopHast Ul U3y4eHHs pe30HaHCa HaNPsHKEHUH U OnpeieeHus
UHAYKTUBHOCTH

5. JJaboparopHast ycTaHOBKa JUIsl U3Y4EHUS JUTMHBI CBETOBOM BOJHBI M XapaKTEPUCTUK
TU(PPAKIUOHHON PELIETKH.

6. JJabopaTopHast ycTaHOBKa JUIsl OTIPE/IETICHUs paJllyca KpUBU3HBI JTUH3BI U JUTUHBI
CBETOBOM BOJIHBI C MOMOMIbIO KoJer HproToHa.

7. JJabopaTopHast ycTaHOBKa JUIsl OTIpE/IeIeHNs] KOHLIEHTPAIlMKM PacTBOPOB caxapa U
MOCTOSIHHOM BpalleHwus.

8. IcTOYHHMKY MUTaHUS TOCTOSIHHOTO TOKA.

9. Marasun emkocteii Time Electronics 1071.

10. Mara3un emkoctu P-513.

11. Mara3un unayktuBHocteit Time Electronics 1053.

12. Marasussl conpotuBienuit P-33.

13. Mynstumetpsl nugpossie MAS-838.

14. Mynstumerpst APPA 106,203,205.

15. Ocumnorpad nByxkananbhbiii GOS-620 FG.

16. ITonspumerp CM.

17.MepuTenbHbIi HHCTPYMEHT.

VYueOHast ayuTopHs Ui IpoBeieHus T1abopaTopHbIX padot: Jlaboparopus «ATtoma,



TBEporo Tena, sapa» (Nel77) JlabopatopHble yCTaHOBKH, U3MEPUTENIbHBIE IPUOOPHI JUIS
MIPOBEICHUS JIAOOPATOPHBIX PadoT:

1.JIaboparopHas ycranoBka ais "M3yuenus Baemnero ¢porodddexra.

2. YcraHOBKa [T U3YUEHUS CIIEKTpa aTOMa BOJOPO/a U OIIPEIEIIEHUS IIOCTOSTHHON
Punbepra.

3. YcraHnoBka y1aboparopHasi AJis OIpeiesICHUs MOTeHIMana BO30yXICHuUs rasa.

4. YcTraHOBKa s ONpeACTICHHS JUIMHBI IPoOera 4acTull B BO3IyXe.

5. U3meput.ckopoctu cuera Y IM2-2.

6. Monoxpomaropst MYM-1.

7. MynsTumerpsl APPA 205, 207.

8. Ocummnorpad neyxkanansubiii GOS-620 FG.

9. MepuTenbHbIi HHCTPYMEHT.

Y4eOHble ayAUTOPUH [T IPOBEICHUS MPAKTHUECKUX 3aHATHIA, TPYNIIOBBIX U
WH/IMBUYAIbHBIX KOHCYJIbTAIUN, TEKYILET0 KOHTPOJIS U POMEKYTOYHOM aTTeCTalluu
(Nel85, 198, 181, 183) nTepakTuBHAs 10CKa, IPOEKTOP;

MynbTUMEAUNHBINA IPOEKTOP,dKPAH.

Y4eOHble ayAUTOPUH IS BBITOJHEHHS KYPCOBOT'O IPOSKTHPOBAHUS, IIOMEIICHHS JJIsI
camocTosTenbHON paboThL. (Nel82) [lepcoHanmpHbIe KOMITBIOTEPHI ¢ TakeToM MS
Office, ¢ BbixomoM B IHTEpHET U € OCTYIIOM B 3JICKTPOHHYIO HH(OPMAIIMOHHO-
00pa3oBaTEeNbHYIO CPEy YHUBEPCUTETA.

[Tomemenue s XpaHSHHsI U TPOYUIAKTUISCKOTO 00CTYKUBAHUS y4EOHOTO
obopynoBanus (Nel79a, 191) Cremnaxu, celidsl 111 XpaHEHUST y4eOHOTO 000PYI0BaHUSI.
WHCTpyMEHTHI 17151 pEMOHTa 000pyI0BaHHUS.



IIpunoxenne 1
6 YueOHO-MeTOoAMUYeCKOe o0ecnedeHne cCaMOCTOATeIbHOI padoThl 00y4arIUXCs

[To qucnmtumae «®u3uKay MpeaycMOTpeHa ayIUTOPHAS U BHEAYAUTOPHAS CAMOCTOSITEIIbHAS
paboTa 00y4aroUXC.

AynutopHas caMOCTOsITeNIbHAS paboTa CTYICHTOB IPE/IoiaraeT peleHne KOHTPOJIbHBIX 3a71a4
Ha NPAKTUYCCKUX 3aHATHAX.

IIpumepHbIe ayIMTOPHBIE KOHTPOJIbHBbIE padoThl (AKP):
AKP Nel «Mexanuka. Mosekyasipaasi pusuka. TepmoguHaMuka»

1. Paiyc-BeKTOp YaCTHI[EI M3MEHsETCs 1o 3aKony: I =5t%i+ j+ 2tk .

Ornpenenutsb: 1) ypaBHEHHE TPACKTOPUH YACTHUIIBI; 2) CKOPOCTh U YCKOPEHUE YaCTHUIIbI B
MoMeHT BpemeHH =1 c; 3) kacaTenpHOEe U HOPMaJIbHOE YCKOPEHHE TOUYKH B 3TOT K€ MOMEHT
BpPEMEHH.

2. OIMH MOJIb MICAJTBHOTO OJJHOATOMHOTO T'a3a CoBepIaeT mpoiecc 1-2-

3. To=100K. Ha ydactke 2-3 K ra3y HOJBOJAT KOJIMUYECTBO TEIJIOTHI I 3 2
Q23 = 2,5 k/[rc. Haiinute oTHOIIEHHE pabOThI A1-7-3, COBEPIIAEMOMA 7
ra3oM B XOJI€ TIpoliecca, K KOJIMYeCTBY TeIoThl  Q1.2.3, L B
HOTJIONIEHHOMY I'a30M. o P

3. Ha 6apaban pagmycom R = 15 cM HamoTaHo HUTh. K KOHIly HUTH NPUBSI3aH IPy3 Maccoi M =
800 r, KOTOpBIH OIyCKaeTcs ¢ yckopeHueM a = 1,5 M/, Onpenennure MOMEHT UHEPLIUU
OapabaHa.

4. Crepxenb anuHo# 1,5 M 1 maccoit 10 Kr MOXeT BpalarbCsi BOKPYT HEMOABUKHOM OCH,
MPOXOJIAIICH Yepe3 BepXHHI KOHell cTepxHs. B cepeanny crepxxHs yaapser myis maccoi 10 T,
JeTsIIas B TOPU30HTAIILHOM HaIpaBJICHUU co ckopocThio 500 m/c 1 3acTpeBaeT B crepkae. Ha
KaKoO# yroJl OTKJIOHUTCS CTEPKEHB TocIa yaapa?

5. Onpenenure, IpU KaKoW TEMIIEpaType ra3a, COCTOSIIETO U3 CMECH a30Ta M KHCIIOPO/Ia,
HanboJsiee BEPOSITHBIE CKOPOCTH MOJIEKYIT a30Ta M KUCIOpoAa OyayT OTINYaThCs IPYT OT Apyra
Ha Av = 30 m/c?

AKP Ne2 «Juekrpocrarnka. I[loctossHubli Tok. MarHuTHOE 1M0JIe»

1. B Tpex BepmmHax KBajgpara co cTOpoHor a=4(0 cM HaxXOASATCS OJIMHAKOBBIC
MOJIOKUTENBHBIE 3apsibl 0 6,4 HKI kaxapid. HaliTu HanmpsHKeHHOCTh U TOTEHITHAT
AIIEKTPUYECKOTO I0JIS B UETBEPTOU BepIrHe. PaccunTaTh pa3HOCTh MOTEHIUAIOB MEXIY
LIEHTPOM KBaJIpaTa U YE€TBEPTOU BEPILIMHOM.

2. Ha puc. £1=1,0 B, £,=2,0 B, €3=3,0 B, r1=1,0 Om, 1,=0,5 Om,

r;=1/3 Om, R1=1,0 Om, R3=1/3 Om. OnpenenuTte: 1) cuibl Toka BO
BCEX YYacTKax IeNH; 2) TeIJIOBYIO MOIIIHOCTh, KOTOpast .
BBIJICIISIETCS] HA CONTPOTHBIICHUH R3. R £z, f2
1
E]

3 Konpencarop ¢ eMkocThio 4 MKD 3apsAniy OT HCTOYHHKA TOKA ¢ HanpspkeHneM 36 B u
NPUCOETUHUIIHN B TOukax A U B ¢ 6arapeeit He3apsKeHHBIX KOHEHCATOPOB, M300paKEHHOM




Ha pucyHke k 3agaue 15.3. [Tpuuem C1=3Mmk®D, C,=5 MxD, C3=24 mx®. Haiitu 3apsz,
KOTOPBI 1ociie 3Toro 0yaet umerb KoHneHcarop Cz, 1 u3MeHeHre 00IIeit SHEpTHH BeeX
YeThIPEX KOHJIEHCATOPOB.

4. Kpyrosoii BuToK paaunycom R=15,0 cM pacrosiokeH OTHOCUTEIbHO OECKOHEYHO
JUIMHHOTO TIPOBOJIa TaK, YTO €ro IJIOCKOCTh NapasuienabHa nposoay. [lepnenaukynsp,
BOCCTAHOBJICHHBIN Ha MPOBOJ] U3 IIEHTPA BUTKA, SIBJISIETCS HOPMaJbIO K IIIOCKOCTH BUTKA.
Cwita Toka B mpoBojie 11=5A, cuia Toka B BuTKe Toku l,=1A. PaccrosiHue OT 11eHTpa BUTKA
1o nposoja =20 cm. OnpenennTe MarHUTHYIO HHIYKIUIO B [ICHTPE BUTKA.

5. Ha paccTosgHuu a = 1 M OT JUIMHHOTO IPSMOTI0 IpoBojia ¢ TOkoM | = kA HaxoguTcs
KOJIb1IO paguycoM I' = 1 cm. Konb11o pacnonoxeHo Tak, 4ToO MarHUTHBIN MOTOK,
IIPOHU3BIBAIOLINI €ro, MakcuMaseH. Onpenenure, Kakon 3apsj MPOTEUeT M0 KOJIbIY ITPH
BBIKJIFOYEHUM TOKa B MpoBojie. ConpoTtupieHue koapia R =10 Om.

AKP Ne 3 «BoiHoBasi onTHKA»

1. [TnockoBbIMyKJIasi CTEKISIHHAS TUH3A C PAAKYCOM KPUBHU3HBI C(heprUuecKOi TOBEPXHOCTH
R =12,5 cM mpuxata K CTEKJIIHHOM TJIaCTUHKE. JlameTp HEKOTOPOro TEMHOTO KOJIbIla
HeroToHa B otpaxkenHoM cBete di = 1,0 MM, TraMeTp K€ TEMHOTO KOJIbIIA, TOPSIIKOBBIH
HOMEp KOTOpOro Ha 5 equnuil 6osbiie, d; = 1,5 Mm. OnpeeniuTh JUTMHY BOJIHBI CBETa A.

2. Ha nudpakiimOHHYIO PEIIETKY MaJaeT HOPMaJIbHO ITYy49OK CBETa OT pa3psAHON TPYOKH,
HAIOJIHEHHOW BOJIOpOoIoM. UeMy T0JKHA OBITh paBHA MOCTOSIHHASL PEIICTKH, YTOOBI B
HanpasIeHuu ¢ = 41° coBnafany aBe IMHUK: A = 6563 A (MakcHMyM TpeThero HopsaKa) u
L2 =4102 A (MakcuMyM YeTBepTOro nopsaKa)?

3. [TepBoIii ONIIPU3aTOP YCTAHOBIICH TAK, YTO €r0 IJIOCKOCTh MPOMYCKAHUS BEPTHKAIBHA,
BTOPOU MOJSIPU3ATOP Pa3BEPHYT IO OTHOILIECHUIO K IEPBOMY Ha yTOJI 20°. Bo ckoibKo pa3
W3MEHUT MHTCHCHUBHOCTH €CTECTBEHHOTO CBeTa Takas cuctema? [lo kakum yriom
BEpPTUKAJIC HY>)KHO YCTAaHOBUTH TPETUM MOJISIPU3ATOP, YTOOBI CBET YEPE3 TAKYI0 CUCTEMY HE
npomien?

AKP Ne 4 «kKBanToBas Mmexanuka. KBanroBasg MexXaHuKa»

1. Yepnoe teno Harpenu ot temrnepatypsl 600 K 1o 2400 K. Bo ckonbko pa3 yBennuuiach
o0111as1 TemyIoBas YHEPrus, u3nydaemas Tesom? Ha ckoiabKo W3MEHMIIACh JUTMHA BOJIHBI,
COOTBETCTBYIOIIAs] MAKCUMYMY SHEPTHH U3ITy4eHUS U CIIEKTPAIbHBINA COCTAB U3ITyUYEeHUs?

2. ®otoH c sHepruen 1 MaB paccesics Ha cBOOOJHOM MOKOMBILEMCs nekTpoHe. Haittu yron
paccessHUS (JOTOHA M KUHETHUYECKYIO SHEPIHIO 3JIEKTPOHA OTAAauH, €ClId B pe3yJbTare
paccesiHus 1JTMHA BOJTHBI (POTOHA M3MEHMIIach Ha 25%.

3. Ilpu nmoodyepeHOM OCBELICHUN IOBEPXHOCTU HEKOTOPOI'O METaJlJIa CBETOM C JUTMHAMU
BosIH 0,35MKM 1 0,54 MKM 0OHapyKHJIM, 4YTO COOTBETCTBYIOIINE MAKCUMYMbI CKOPOCTHU
(OTO3EKTPOHOB OTIIMYAIOTCA APYT OT Jipyra B 2 pasza. Haiftu paboTy BbIX0/1a 3JIEKTPOHOB C
MIOBEPXHOCTHU ATOr0 METaJla.

4. TIy4oK mapauieqbHO ABHKYIIMXCS YIEKTPOHOB, MMEIoIX ckopocti 10° M/c, magaer
HOpPMaJIbHO Ha Juadparmy ¢ ATMHHOH mienbto mupuHoil 1 mxm. Ha skpane 3a mienbio Ha
paccrosinuu 0,5M o6pasyercs nudpakunoHHas kaptuHa. OnpenenuTs JMHEHHOE pacCTOSHUE
MeXy IU(pakIMOHHBIMA MUHUMYMaMHU NIEPBOTO MOPSAIKA.

5. Bo ckonbpko pa3 aedpoitieBckas IJIMHA BOJHBI YaCTHIBI MEHBIIIE HEOMPEIECIEHHOCTH AX ee
KOOPJIMHATHI, KOTOPasi COOTBETCTBYET OTHOCUTENILHOW HEONPEIeIEHHOCTH uMnyiabsca B 1% ?




6. DIEKTPOH HaXOIUTCS B OECKOHEUHO ITyOOKOH MOTEHIMAIBHOM AMe mupuHoit £. B kakux
Toukax B UHTepBasie ) <x < { IUIOTHOCTb BEPOATHOCTH HAaXOXKJCHUS AJIEKTPOHA HA TIEPBOM
¥ BTOPOM SHEPreTUYECKUX YPOBHSIX OJMHAKOBA? BBIUMCINTD MIIOTHOCTh BEPOSTHOCTH JUIS

ITHX TOYeK. Perenne nosscHUTh rpaduyecku.

AKP Ne § «®@u3uka aTroma u siaipa»

1. BeraucnauTh MHIYKIIUIO MAarHUTHOTO MOJIS B IIGHTPE aToMa BOJ0pO/1a, 00pa30BaHHOTO
BpallleHuEeM 3JIEKTPOHA IO NMEePBOil OOPOBCKOI OpOUTe (CUUTATH BpALIAOIIMICS FIEKTPOH
KPYTOBBIM MTOCTOSIHHBIM TOKOM).

2. Toxostmuiics non He' ucmyctun GpoTOH, COOTBETCTBYIOIMI FOJOBHOM JTMHUM CEPUM
Jlaiimana. Haiitu sHEpruto, UMITyJIbC © Maccy 3TOTO (OTOHA.

3. Ipenapar %2U maccel M = 1 r usnyqaer 1,24 10* o — wactuy B cekynay. Haitgure nepuon

mojrypaciaza 3Toro mpernapara, €ro Ha4ajJdbHYI0 aKTUBHOCTb U aKTHUBHOCTB 4€PE3 lMpI[ JICT.

4. SInpa nutus-7 6oMOapaUpYIOTCS TpoTOHAMHU. B pe3ynbpTaTe mpoTeKaHus SACPHON PEaKIHK
00pa3yroTcs JIB€ OJJMHAKOBBIX YacTUIlbl. HaliTu ummynbebl 3TuX yactull. [lox kakum yriom oHu
pasneratotcsi? CuuTaTh, 4TO SAPO-MHUILIEHb HEMTOABUKHO, & YHEPTUS HAJIETAIOIIET0 MPOTOHA
paBHa 2,6M»B

BHeayzmTopHaﬂ CaMOCTOATC/IbHaA paﬁoTa O6y‘~IaIOIJ_[I/IXC$I OCYHICCTBJIACTCA B BUJIC N3YUCHUS
JIMTCPATYPHI I1I0 COOTBETCTBYIOILICMY pa3Zicily € HpOpa6OTKOﬁ MaTtcpHraia; IoaAroToOBKU K
BBIINNOJIHCHHUIO Ha60paTOpHLIX pa60T 110 (1)I/I3I/IK6, MMOATOTOBKU K CCMHUHAPCKHUM 3aHATHAM U
BBITIOJIHCHUEC MHAUBUAYAJIbHBIX 3aJaHuM.

Ilepedyenb TeM 1JIsl MOATOTOBKU K CEMHUHAPCKHUM 3aHATHAM:
Cemunap 1. [IpuMeHeHune 3aKOHOB COXpaHEHUS JUIs OIIPEIETICHHsI CKOPOCTH T10JIeTa I1yJIN

1. Umnynbec maTepuanbHON TOUKH. MIMIysibC cucTeMbl. 3aKOH COXpaHEHUs UMITysbea. LlenTp
Macc CUCTEMbl MaTEPUAIIBHBIX TOYEK.

2. MoMeHT uMIyibca 4acTuiibl. MOMEHT UMITyJIbCa CUCTEMBI. 3aKOH COXPAaHEHUSI MOMEHTA
MMITYJIbCA CUCTEMBI MaT€PUAIbHBIX TOYEK.

3. Pabora cuiiel. MomHocTh

4. KoHcepBaTuBHbBIE (MOTEHIIMAIBbHBIE) CUIIbL. [l0TEeHIIMaIbHAS SHEPT U CUCTEMBI MaTEPUATIbHBIX
ToueK. CBSI3b CUJIBI U MMOTEHIMAJIBHOM 3HEPTUU.

5. KuHetndeckas 3HEprus CUCTEMBI MaTEPUATIBHBIX TOUYEK

6. 3aKOH COXpaHEHMsI MEXaHUYECKON SHEPTUH CUCTEMBI MaTEpUANIbHBIX TOUYEK

7. YIpyrue u Heylnpyrue CoyaapeHus.

CCMI/IHap 2. I[I/IHaMI/IKI/I BpaaTCJIbHOI'O ABUXKXCHUSA TBEPAOTO TCJIa BOKPYT HEIMOJAB)KHON OCH

1. AHamorus XapaKTepUCTHUK M YPaBHEHUHN MTOCTYMATEIBHOTO U BPAIaTEIIbHOTO JIBFXKCHHS.
2. OcHOBHOE ypaBHEHHE JUHAMUKH ITOCTYIMATEIbHOTO ABM)KEHUS (JBa BUA).

3. OCHOBHOE ypaBHEHHUE JUHAMUKH BpPaIaTEIHLHOTO JIBMKCHUS (JIBa BUAQ).

4. MOMEHT CUJIbl U MOMEHT UMITYJIbCA.

5. MOMEHT MHEpLHMH TBEPAOTO TENA.

6. Teopema IlItelinepa.




7. Illpumenenune Teopemsl LlITeitHepa 1 CBOMCTBA A AUTUBHOCTH MOMEHTA HHEPIIUU B IPOCTHIX
clly4dasx.

Cemunap 3. DneMeHTHI CTaTUCTUYECKON (PH3UKU

1. JIBa MeTOAA ONMCAHMS MAKPOCKOIIMYECKHUX CUCTEM.

. IlapameTpsl cOCTOSHUS.

. PaBHOBeCHBIH TIpo1iecc.

. OCHOBHOE ypaBHEHHUE MOJIEKYJIIPHO-KMHETUYECKOM TEOPUHU I'a30B.
. YpaBHEHHE KUHETUYECKON TEOPUU I'a30B.

. DHeprus MoJIeKyJ rasa.

. Pactipenenenue Maxkcaeina.

. Ananu3 pacrnpenenenus Makcpesia.

O 0 31 N U A W N

. XapakTepHble CKOPOCTU MOJIEKYJ UJCAIbHOTO Ta3a.
Cemunap 4. [lepBoe Hauano TepMOJAUHAMUKH

1. JlaBnenue u temneparypa ¢ Touku 3peHuss MKT. YpaBHeHue coCTOSHUS UAECATBHOTO rasa.
2. [lepBoe Ha4a0 TEPMOJIUHAMUKHY.

3. Pacnipenenenue sHEPruu Mo CTETICHIM CBOOO/IBI.

4. BuytpeHHsist 2Heprusi Kak (YHKIHSI COCTOSTHUS CUCTEMBI.

5. Pabora kak yHKIHMSA mpoliecca.

6. 3oTepMuyeckuit, H30XOpUYECKUI 1 U300apUUECKUI TPOIECCHI.

7. Tennoemkocth. OTHOILIEHUE TermoeMkocTel. [Tokasarens aanadaTsl.

8. AnunabaTtudeckuii mpouecc. Ypasuenue [lyaccona.

Cemunap 5. Bropoe Hayaio TepMOIMHAMUKA

1. OGpaTtumbie U HEOOPATUMBIE TTPOIIECCHI.

2. Bropoil 3aK0H TEpMOJIMHAMUKH.

3. IIpuBeieHHOE KOJIUYECTBO TEILIOTHI. DHTpOnHs Teaa. CBOWCTBA SHTPOIMH U30JUPOBAHHOM
CUCTEMBI.

4. V3MeHeHHe PHTPONMH B U30IIPOLECCaX C UI€aIbHBIM I'a30M.

5. TepMonnHaMuyeckasi BEpOSATHOCTb COCTOSIHUS CUCTEMbI. CTaTUCTUYECKUIN CMBICIT BTOPOTO
Hayaja TePMOJIMHAMUKH.

CGMI/IHap 6. UccnenoBanue QJICKTPOCTATUYCCKOI'O ITOJIA ¢ TIOMOIIBIO OJJUHAPHOI'0O 30H1a

1. DnexTpocraTueckoe nojue. DieKTpudeckuil 3apaa. 3akoH Kyiona.
2. HanpspkeHHOCTB 2JIEKTPOCTaTHUECKOT0 NoJs. [IpuHiun cynepno3unun.

3. ITorok BekTOpa E, Teopema I"aycca.

4. TToTeHIIMATBHOCTD AMEKTPOCTATHYECKOTO OISt TeopeMa O IUPKYIISIIH.

5. CBs13b MCKAY HAMMPS)KCHHOCTBIO Y IMOTCHIMAJIOM.

6. 'eomeTpuyeckoe onucanue nois. CuioBble JIMHUU. DKBUIOTEHIIMAIbHBIE TOBEPXHOCTH.



CemuHap 7. IlocTOSIHHBIN 3JIEKTPUUECKUM TOK.

1. Dnexrpuueckuii Tok. [I10THOCTH TOKA. Y paBHEHUE HENPEPHIBHOCTH.

2. 3akon OMa it oqHOpOAHOTO yyacTka uenu. ConpoTusiaeHue npoBogHuka. CoeuHeHne
COIPOTHUBJICHUIA.

3. 3akon OMa J1st HeoqHOPOAHOTO yyacTka nenu. CtoponHue cuibl. J/C.

4. TlpaBuia Kupxroda.

5. MomHocTtb ToKa. 3akoH [xoyng-Jlenia.

CemuHap 8. 3yuenue pe3oHaHca HANPSKEHUH U ONpeiesIeHUEe UHIYKTUBHOCTH KATYILIKH

1. Pe3oHaHCHBIN KOHTYP.

2. BeiHyXaeHHBIC KOJIeOAHUS B KOHTYpE.

3. Casur ¢a3 mexay BaemHeit 3JIC 1 TOKOM B KOHTYpE.
4. ITonmHOE CONPOTUBIIEHUE B LENU IEPEMEHHOTO TOKA.
5. Pe3oHaHC HaNpsKEHU.

6. AMIUIMTY/1a CUJIBI TOKA ITPU PE30HAHCE HANIPSIKEHUM.
7. BexTtopHas nuarpamma.

CemuHap 9. MaruuTtHoe nojie. DJI€KTpOMarHuTHasi MHIYKIUS

1. McToYHMKHM MarHUTHOTO 1oJIsl. MarHuTHOE MoJie ABMXKYILIErocs 3apsiaa U MpOBOAHUKA C
ToKkoM. 3akoH buo-Cagapa.

2. IloTok 1 HMPKYJISIMUSA BEKTOpAa HHAYKIMU MarHuTHOTo noJisi. Teopema ["aycca u reopema o
LHUPKYJISIUU.

3. Cuuna JlopeHnna. [IBukeHue 3apssKeHHON YacTHIIBI B MArHUTHOM TIOJIE.

4. Cuna Awmrepa.

5. 3akoH anekTpoMaruuTHoM nHAYKIMU Dapanes. [Ipasuio Jlenna.

6. BuxpeBoe a5ekTpuieckoe moJe.

7. SIBnenne camonHaykuuu. MaaykrusHocTh. ConeHOU.

8. DHeprusi KOHTypa ¢ TOKOM U MarHUTHOTO TOJIS.

Cemunap 10. MaTepdepennus cBeta

1. DneKTpOMarHUTHBIE BOJTHBI.

2. KorepeHTHOCTh 1 MOHOXPOMATHUYHOCTh CBETOBBIX BOJTH.

3. Untepdepenius cBeta OT ABYX UCTOUHUKOB.

4. NntepdepeHius cBETa OT MIIOCKOMAPAIIEIBHON TIIACTHHKY.

5. MuTepdepenIus cBeta OT MIACTHHKYU nepeMeHHoN TonmuHbl. Konbiia HeroToHa.
6. [Ipumenenue uaTepepeHINN CBETA.

Cemunap 11. Iudpakius ceera

1. SABnenue nudpakunn. Oco6eHHOCTh AUPPAKIMK CBETOBBIX BOJH. Judpakuus Openens u
®paynrodepa.



2. [Tpunuun [oitrenca-®Openens. YnpouieHne BEIYUCICHUH ¢ TOMOIIBI0O BEKTOPHOU
JMarpaMMmal.

3. Audpaxuus Openens Ha KpyrioM oTBepcTHH. 30HbI Dpeners.

4. Nudpaknus OpayHrodepa Ha y3KOM MPAMOIUHEHHON MIeTu. Y CIIOBHSI MAKCHMYyMa U
MUHHMYMa. 3aBUCUMOCTh HHTEHCUBHOCTH CBETA OT yIJia AU(PaKIIH.

5. dudpakunonnas pemerka. OCHOBHBbIC XapaKTEPUCTUKH TU(PPAKITMOHHON PEIICTKH. Y CIIOBHS
[JIaBHBIX MAKCUMYMOB 1 MUHUMYMOB U JJOOABOYHBIX MUHUMYMOB.

Cemunap 12. Ionsipuzanus cBera

1. ITonsgpu3zanus cera. EcTecTBEHHBIN U NOISIPU30OBAHHBIN CBET.

2. Ilongpu3zanus cBeTa Npu OTPaKEHUHU U IpeaoMiIeHuH. 3akoH bprocrepa.

3. Monspusarus npu ABOWHOM JrydernpenomiieHnu. CBOMCTBa OOBIKHOBEHHOTO H
HEOOBIKHOBEHHOI'O JTY4EeH.

4. IMonspuzanuonuelie npusmsl. [Ipuzma Hukous.

5. 3akoH Mantoca. AHanu3 NMoJsIpU30BaHHOTO CBETA.

6. OnrTuyecky akTUBHbBIE BEUIECTBA. BpalieHue miockocTy noisipu3aluy CBeTa.

Cemunap 13. KBanToBas npupoaa cera. KopnyckyasipHO-BOJIHOBOM Tyanu3m

1. TernoBoe nznydyenue abCoaOTHO YepHOro tena. 3akoH Ctedana — bonbimana. 3akoH
cMelieHus Buna.

2. KopryckyspHO-BOJIHOBOM yanu3M cBeTa. DHeprus 1 uMnyibc (GoToHa. JlaBneHue cBera.
3. ®oroaddexr. 3akoubl hoTodrhdekra. Dopmyna DUHIITEHHA.

4. O¢pdexr Komnrona. Popmyna Kommnrona.

5. Bonnoseie cBolicTBa yactul. [{nrHa BosHb! ae bpoins. [IpuHumn HeonpeaeneHHOCTH
['eitzenOepra.

Cemunap 14, 15. DneMeHTBI KBAaHTOBOM MEXaHUKH

1. [Inanerapnas monens aroma. [loctynarst bopa.

2. N3nyuenue aToma BOJIOpO/ia M BOAOPOAONIOA00HBIX cucteM. CriekTpanbHbie cepuu. Dopmyna
banbmepa.

3. CrieKTpbl MHOTORJIEKTPOHHBIX aTOMOB. 3akOoH Mo3iu.

4. KBaHTOBBIE UKCIa, XapaKTEPU3YIOIINE MTOJIOKEHHE AIEKTpOHa B arome. KBaHTOBaHue
sHeprun. KBanToBaHne MomMeHTa uMnyJibca. CuH 3JIEKTPOHA.

5. Cxema sHepreTudyeckux ypoBHel aroma Bonopoaa. [IpaBuna or6opa mpu aTOMHBIX
nepexoiax.

6. 3aMoHEeHNE DIIEKTPOHHBIX 000I0YEK B MHOTO3JIEKTPOHHBIX atoMax. [Tpuniumn [Taynu.

Tema 16,17.AToMHas u suepHas Gpu3nka

1. SIBnenune paagnoakTMBHOCTH. OCHOBHOM 3aKOH PaJMOaKTHBHOIO pacnaaa. PagnoakTuBHbIE
PAIBL.



2. CocTaB ¥ XapaKTepUCTUKH aTOMHOTO sipa. Saepusie cuibl. KanenbHast 1 06omovyeuHas
Mozenu saep. Panuyc sapa.

3. Macca u 3Heprus cBsi3u sapa. Y ieiabHasi SJHEpPIus CBA3H.

4. SlnepHble peakuu. DHEPIUsl IEPHON PEAKIIUH.

5. YpaBHEHHUE U SHEPTrEeTUYECKOE yCIIOBUE O-pacniafa. CBs3b SJHEPTUH O-HACTHULIbI C IEPUOAOM
nonypacnaaa. TyHHenpHBIN dGdekT mpu o-pacmane. CoekTp o-4acTHII.

6. Xapakrep cnekrpa y-uznydeHus. [Ipomeccsl B3auMoAeCTBUS Y-KBAHTOB C BEILIECTBOM.
3aBUCUMOCTb MHTEHCUBHOCTH Y-U3y4EHUs OT TOJIILMHBEI 104 BewecTBa. CpaBHEHHE
MPOHHKAOIIEH CIIOCOOHOCTH PA3TUYHBIX BUIOB M3ITyUCHHS.

7. Tpu Buga B-pacmana. DHepreTHUecKuil criekTp B-yacTtuil. ['umore3a HEUTPUHO. 3aKOHBI
coxpaHeHus npH -pacnane. Jlentonsl. JIeNTOHHBIN 3apsiI.

TeMbl 1J151 CAMOCTOSITEJILHOIO HU3YyYCHUA

1. Bemnyxaennsle konebanus. Pesonanc

2. BonHbl. YpaBHEHHE TUIOCKOK BOJTHBI. DPa30Basi CKOPOCTh, JJIMHA BOJHBI, BOJTHOBOE YHCJIO.
HNuTtepdepentus u qudpakius MEXaHHUYECKUX BOJH

3. MexaHuka )XUIKOCTEH U ra3oB

4. PeanbHbIC Ta3bl

5. DNeMeHTHI HEPAaBHOBECHOW TEPMOIMHAMHKHI

6. [TpuHIAIT OTHOCUTEIIEHOCTH B JICKTPOAMHAMHUKE. MarHUTHOE MMOJI€ KaK PEISTHBUCTCKUI
apdexT

7. CepeyHUKHU B KaTyIIKaX HHAYKTUBHOCTH. Buxpessie Toku Dyko

8. B3aumopeiicTBre U3ITyueHus C BEIIECTBOM: JIaBIICHUE CBETA, TFOMUHECIICHIINS,
(hOTOXUMHUYECKHE SIBJICHUS, TUCTICPCUS

9. DHepreTu4eckuii CIeKTp aTOMOB M MOJIEKYJI, PUPOJa XUMUYECKOU CBA3U

10. SAnepuas ¢pusuka. TepmosaepHas sHEprusi. JHEpreTHKa OyayIIero

IIpumepHble nHAUBUAYATbHBIE JoMalnHue 3aganus (U13)

WNHauBHyanbHBIE 3a1a4U U3 UCTOYHHKA:

Kouxkun FO. I1. YueOubie 3anaun no ¢usuke [ DNEeKTPOHHBIN pecypc] : yuebHoe nocodue / FO. I1.
Koukun ; MI'TVY. - Maruuroropck : MI'TVY, 2015. - 1 anekrpos. ont. auck (CD-ROM). —
MakpooObeKT
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7 OIIeHO‘IHLIe Cpeacrea AJisl MpoBEeACHUSA HpOMe)KyTO'lHOﬁ aTTeCTallumn

a) [lnanupyembie pe3yJbTAaThbl 00yUYeHHS U OLlEHOYHbIE CPeACTBA /ISl POBEACHUS MPOMEKYTOUHON aTTecTAlNM:

Kon
WHIUKaTOpa

Nuaukatop 1OCTHXKEHUS
KOMIIETEHIINH

OneHouHble CpeCTBA

YK-1: Cnoco0eH ocymecTB/ISITh NOUCK, KpUTHYECKHUI aHAJIN3 U CHHTe3 MHGOpPMAaLUN, TPUMEHSTH CHCTEeMHbIH MOAXO0/ VIl pellleHUs] MOCTABJIEHHBIX

3aja4
YK-1.1 AHanusupyert 3anauy, Boiienss ee | [lepeuyeHnb TeopeTHuecKuX BONPOCOB K IK3aMeHY (2 cemecTp)
0a30Bbl€ COCTaBIISIOIINE, 1. Mexannueckoe asmwxkenue. Ilpenver kunemaruku. Cuctema orcdyera. MarepuajibHas TOUKa.
paccMaTpUBAET U MPEAIaraet Tpaexropus. Paguyc xpuBusHbl Tpackropuu. Ilyte nm nepemenienue. CKOpOCTb M YCKOPEHHE Kak
BO3MO>KHbIE BapUAHThI PEIICHUS IIPOU3BOJIHBIE PalnyC-BEKTOpa 0 BpeMeHH. HopMaibHOE U TaHr€HIIMAJIbHOE YCKOPEHUS.
IIOCTABJICHHOW 3a]1a4M, OLICHUBAsI 2. IloctynarenbHoe [BHXEHHME TBEpAOro Tena. BpamarenbHoe IBM)KEHHE TBEpAOro Tena. YTroiu
UX JIOCTOMHCTBA Y HEJOCTATKU MOBOpPOTA. YTIJIOBasg CKOPOCTb M yIioBoe yckopeHue. CBs3b MEXIy YIVIOBBIMM M JMHEHHBIMU
VK-1.2 Omnpenensier, UHTEPIPETUPYET U XapaKTEPUCTUKAMU JBUKCHHUS.
pamKHpyeT NHPOPMALIHIO, 3. IlepBrrit 3akoH HplooToHa — 3aKOH MHEPLHHL. WNHepuyanpHble CUCTEMBI OTCUETA. vHone KaK
MaTepuaabHas IMPUYMHA CHWIOBOrO B3aummozelcTteus. Cuna u macca. MMmnynsc tena. Bropoit u tpetuit
TpeOyeMyro /Ui peLIeHus
N 3aKkoHbl HproToHA.
IIOCTaBJICHHOW 3a/1a4H; .
4. TloHsiTe COCTOSHUS B KJIACCHYECKOM MexaHWKe. BHemHWe M BHYTPEHHHE CHJIBL. 3aMKHYThIE
OCYIICCTBIIACT ITOUCK MEXaHUYECKHE CUCTEMBI. 3aKOH COXPAHEHHUS UMITYJIbCA U €70 CBA3b C OJHOPOIHOCTHIO IIPOCTPAHCTRA.
MH(OPMAIUHK 110 PA3ITMIHBIM 5. DHeprus Kak yHHBepcalbHas Mepa pa3Iu4HbIX (OpM JABHKEHHS U B3aUMOACHCTBUS. MexaHndyeckas
THUIIaM 3aIlpOCoB sHeprusi u pabora. Kunermueckass sHeprus. llorenumanbHas sHeprus. lloTeHuumanbHOe moJe CHIL.
KoHcepBatuBHbIE cHIBI M NOTEHLHUANbHbIE MOJA. CBA3b MEXAY CHUIOW M NOTEHLUUAIbHOW DJHEprue.
[ToTenunanpHas 3HEeprus ynpyrux aedopmanuii v Moss TATOTEHHUS.
6. 3aKoH coxpaHeHHUs MOJTHON MexaHu4yeckoi sHeprun. CoynapeHue Tell.
YK-1.3 [Tpu o6paboTke nHGOpMATTII 7. TlonsiTue abCOMOTHO TBEPAOTO Teima. MOMEHT cuiibl. MOMEHT WMITyJIbca TPHU BPAIICHUH BOKPYT

oTnu4aeT (pakThl OT MHEHHH,
WHTEPIIPETAINH, OLIEHOK,
dbopMupyeT COOCTBEHHBIE MHEHHS
U CY)KJICHHS, apTYMEHTUPYET CBOU

HEMOJBI)KHOW OcH. MOMEHT MHEpLUHMH MaTepUalbHOM TOYKM M TBEpAOro Teiaa. MOMEHTHI HMHEpLUUHU
HEKOTOPBIX TeJl.

8. OcHOBHOE YypaBHEHHE JWHAMHUKHM BpALIaTEIbHOTO JBIKEHUS. (DU3MUECKHI CMBICI MOMEHTa
uHepiuy. PaboTa BHENTHUX CHJI TTPH BPAIIICHHH.

9. lIpeobpazoBanuss ['anmunes. [IpUHIMI OTHOCHUTENBHOCTH.
orHocuTenbHOCTH. [Ipeobpa3oBanmst JlopeHna 1 clIeACTBUS U3 HUX.

ITocTynarel crenuanbHOM TEOPUU
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BbIBOAbI U TOUYKY 3pPCHUA

10. OcHOBHO# 3aKOH pPENSTHBUCTCKOM JAMHAMHUKHA MaTepHATBbHOW TOYKH. B3amMOCBsA3b Macchl U
sHepruu. Bpems B ectecTBo3HaHMU. [ paHUIBI IPUMEHUMOCTH KJIACCUYECKOW MEXAHUKH.

11. OcHoBHbIE TIONIOKEHUST MosekyaspHo-kuHetnueckoi Tteopun (MKT). CocrossHue cucTteMsl.
ITapametpsl cocTosiHus. PaBHOBECHBIE coCTOsIHMS M Ipoliecchl. VX rpadudeckoe nzoOpaxenue. ONbITHbIE
3aKOHBI UJealIbHBIX ra3oB. YpaBHeHue MenpeneeBa-Kianeiipona. OcHoBHoe ypaBHenne MKT uaeanbHbix
ra3oB. Yucino creneneit cBOOOAbI MOJIEKYII.

12.3akon bonbiMana o paBHOMEPHOM pAaCIpeNeiCHUH SHEPTUU IO CTENeHsM CcBOOOAbl. CpemHss
KMHETUYECKasi DHEPrHUsl NOCTYNATEIbHOTO JIBHKEHUS MOJIEKYN. MOJIEKYISIPHO-KHHETUYECKOE TOJIKOBAHUE
Temneparypbl. CBs3b JaBICHMsSI, KOHLIEHTPALUU U TEMIIepaTypbl. BHyTpeHH:s 3Heprust U1eanbHOro rasa.

13. Cratuctuueckuii Mmeron uccnenopanus. Ckopoctu monekyin. [lonstue o GyHKIMM pacnpeneneHus.
3axkoH MakcBesuia sl pacnpeesieHuss MOJIEKyJl HIealbHOro ra3a no ckopoctsim. Hambosee BeposTHas,
cpeaHss apudmMeTnueckas U cpeHss KBaapaTHuHasi CKOPOCTH MOJIEKYJI.

14. Pacnipenenenue bonpiimana.

15. Mexanuueckass pabora u Teruiora. Pabora, coBepiiaemas ra3oM NpU H3MEHEHHH ero o0bema.
[IepBoe Ha4yaI0 TEPMOJANHAMHUKHU.

16. [IpumeHeHMe nepBoOro Havyajna TEPMOAMHAMUKY K M30IpoleccaM. AnabaTH4ecKuil mpoliecc.

17. TennoeMKOCTh HI€ATLHOTO Ta3a. Makpo- 1 MUKPOCOCTOSIHUSI.

18. TepmonmHamuueckast BeposATHOCTh. [loHatue 006 »HTpomuu. TepmoauHamuyeckue (YHKIUN
cocTosiHus. BTopoe Havano tepmoaguHamMuKu. TpeTbe Hauano TEpMOJAUHAMUKH.

19. CtpykTypa TEIIIOBBIX JABHTATENed W BTOpoe Hadano TepmomuHamuku. KodddumumeHnt moneznoro
nercTBUs uaeanbHoro temiosoro aurarens. [lukn Kapuo u ero KITJ.

20. Tapmonmnueckure KojeOaHUs. XapaKTePUCTUKA TapMOHUYECKHUX KoJieOaHWil: aMIumTyna, ¢asa,
gyacToTa, HauanbHas (aza. CKOPOCTh M YCKOPEHHE TOYKU MPU FAPMOHUYECKOM MEXaHUUECKOM KOJIeOaHUH.
VYopyrue u kBazuynpyrue cuiibl. Konebanus mon aeicTBUeM 3THX CHUIL.

21. TlpyxuHHbIM MasaTHUK. @Du3nueckuil U MareMaTuueckuil MmasTHukd. Juddepenunansuoe
ypaBHEHHE CBOOOIHBIX He3aTyxaromux KojeOanwii. ['paduueckoe m3oOpakeHue KoyieOaHUU. DHEPTUs
rapMOHUYECKUX KOJIeOaHH.

22. luddepeHnnanpHOe YpaBHEHHE 3aTyXaloMUX KojeOaHWui u ero perieHne. YacToTa 3aTyXaroIux
konebanuid. Jlorapupmudeckuit fekpement. JJoOpoTHOCTH. BoIHYXIeHHBIE KoJeOaHus. AMIUIUTYIa U (aza
BBIHY)KJICHHBIX KosieOaHuil. SIBjeHue pe3oHanca.
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23. Cnoxxenue rapMOHHUYECKUX KoseOanuid. CloXeHrne TapMOHMYECKUX KOoJeOaHWi OJHOM 4acTOTHI U
OJTHOTO HarmpaBiieHHs. buenus.
24. CnoxxeHue rapMOHMYECKHX Konebanuil. CroxeHne B3auMHO-TIepIICHANKYIISPHBIX KOJICOaHUH.
25. Dnektpuueckue 3apsapl. JJUCKpEeTHOCTh SJIEKTPUIECKUX 3apsiIoB. 3aKOH COXPaHEHHS 3apsa0B B

3aMKHYyTOM cucteme. Toueunsle 3apsabl. Cuia B3aUMOJEHCTBUS TOYEUHBIX 3aps0B B BAKYyME U
BemiecTBe. 3akoH Kynona. HampspbkeHHOCTB anekTpudaeckoro moisi. ['padudeckoe nzodpaxxeHue
ANEKTPUYECKOT0 NOJIA. [IpHHIUIT CyIIepIIO3UIMY 3JIEKTPUYECKHUX TTOJIEH.

26.Pabora cui anekrpocraruyeckoro nosis. [orenuan anexrpocratuueckoro noist. Hupkymsuus
BEKTOPA HAIIPSLDKEHHOCTH 3JIEKTPOCTaTUUECKOTo noJs. [loTeHIranbHblil xapakTep 3JeKTpoCTaTHYECKOI0
noJis1. CBsI3p MEXy HaIIPSHKEHHOCTBIO M MOTEHIMAIOM. [I0TOK BEKTOpa 3JIEKTPUUECKOrO CMEILEHHUS.

27. Teopema Octporpazackoro-I'aycca st BekTopa siekTpuyeckoro cMenienus. [Ipumenenne
TEOPEMBI JUIsl pacdeTa MoJIeH.

28. IlocTosIHHBIN AJIEKTPUUECKUM TOK, €r0 XapaKTEepUCTUKU U YCIOBUS cyliecTBoBaHUS. CTOpOHHUE
cuibl. IInoTHOCTH TOKA. 3akoH OMa B tuddepenuanbHoi opMe Kak CleICTBUE IIEKTPOHHON TEOpUU
AIIEKTPONPOBOIHOCTH METAIJIOB. Y JieJIbHAasl IPOBOAMMOCTD M YEIbHOE conpoTuBieHne. ConpoTHBIEHNE
IIPOBOAHMKOB, €r0 3aBUCUMOCTB OT TEMIIEpATyphl. DIEKTPOABUKYILAsI CHUJIA U HallpsDKeHHUE. B3anMocsa3b
HaANPSDKEHUS, 3JIEKTPOABUKYIIEH CUITBI U Pa3HOCTU MOTEHIMAJIOB.

28. 3akoH Oma B HHTETpaJbHON GopMe Il OJHOPOAHOTO U HEOJHOPOAHOTO YUaCTKOB.
PasBerBnennsble nenu u npasuia Kupxroga. Pabota 1 MOIIHOCTH 3JIEKTPUUECKOTO TOKA. 3akoH JIkoyms-
Jlenna.

29. MarnutHoe nosue. Bekrop MaraHuTHONM MHAYKIMKA. MarHuTHas MPOHUIIAEMOCTH BellecTBa. Bekrop
HaNpPsPKEHHOCTH MarHUTHOTO T0JIsl. MarHUTHBINA MOMEHT.

30. [IpuHIMIT cynepno3uiiuu MarHuTHeIX nojel. 3akon buo-Casapa-Jlannaca. [Ipumenenue 3toro
3aKOHA K pacyeTy MarHUTHOI'O IOJIsl OTPE3Ka MPSIMOTO MIPOBOJA, KPYrOBOIO TOKA U JJIMHHOTO
MPSIMOJIMHEHHOTO TPOBOIHUKA C TOKOM.

31. BuxpeBoii xapakTep MarHUTHOTO 1oJist. Teopema 0 HUPKYJISALUN BEKTOpAa MarHUTHOM MHYKIINH
(3aKOH TMOJHOTO TOKA).

32. Cuna Amnepa. 3akon AMnepa. Cuina JlopeHua. J[BuykeHue 3apspKeHHBIX 4YacTULl B MATHUTHOM
TOJIE.
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33. MaruuTtsslil notok. Teopema Octporpanackoro-I"aycca anis marauTHoro nosist. Pabora o
IIEPEMELICHUIO TIPOBOJIHUKA U KOHTYPa C TOKOM B MarHUTHOM IIOJI€.

34. MarauTHbIE MOMEHTBI AJIEKTPOHOB U aTOMOB. HamarunueHHOCTh. MarHuTHast BOCHPUMMUYUBOCTbD,
€€ CBSI3b C MArHUTHOM MTPOHULIAEMOCTHI0. Tunel MarueTukos. [Ipupona nua- n napamarseTusma.

35. ®eppomarnerusm. Maruuthsiii ructepesuc. Jlomensl. Touka Kropu. [Ipumenenue
(beppoMarHeTHKOB.

36. SIBnenue aneKTpoMarHuTHOM nHAYKIMK. 3akoH Papanes. Ero BbIBO/ U3 3aKOHA COXPaHEHUS
sHeprud. [Ipasuno Jlenna. Bpamenue npoBoasuieil paMku B MArHUTHOM I10JIE.

37. SlBnenuie caMOMHAYKIMU. MIHIyKTUBHOCTb. TOKM U HalIpsDKEHUS IPU 3aMbIKAaHUU U Pa3MbIKAHUU
neny. SIpneHue B3auMHoON MHAYKUUU. [IpuHuun aeicTBus TpanchopMaTopoB.

38. DHeprus marHuTHOrO nosisd. O0beMHas MII0THOCTh SHEPTUH.

39. BuxpeBoe anekTpuueckoe noje. Tok MPOBOJAUMOCTH U TOK cMeleHus. O6001IeHe TEOpeMbI 0
LHUPKYJISLUU BEKTOPa HAPSX)KEHHOCTH MarHUTHOTO TOJISL.

40. Cucrema ypaBHeHUI MakcBena B UHTErpajJbHON (opMe. DIeKTPOMarHuTHOE MOoJIe.

41. Ionarue Bonubl. KuHeMaTHKa BOJHOBBIX MPOIIECCOB. BOJHBI MPOI0JIbHBIC U TTOTIEPEYHEIE.
["apmonmnueckue BOHbI. [lJTHHA BOJIHBI, BOJIHOBOE YUCI0. BOTHOBOI (pOHT, BOJTHOBAsS MOBEPXHOCTD.
[Tnockue u chepudeckre BOIHBL. Y paBHeHUE Oeryiieit BoHbl. Da3zoBas CKOpocTh. BolHOBOE ypaBHEHHE.

42. Ilepenoc sHeprun BosHOH. [loTOK BOonHOBOM 3Heprun. Bektop YMoBa. @usndeckue ciaeiacTBUs U3
ypaBHeHu MakcBseia.

43. DneKTpOMarHuTHBIE BOJHBI. B0o30yXIeHHWE JJIeKTPOMarHuTHBIX BOJH. [luddepeHnmansroe
YpaBHEHHE NSl DJIEKTPOMArHUTHBIX BOJIH. CBOMCTBA 3JE€KTPOMarHUTHBIX BOJIH. [lepeHoc sHeprum
ANIEKTPOMArHUTHOM BOTHOW. BexkTop YMoBa-IloiinTrHra. [lIkaa 31eKTpOMAarHUTHBIX BOJIH.

44, 1llkana >IEKTPOMAarHUTHbIX BOJH. (OcoOeHHOCTHM oOnTHYeCKoro juanazoHa. [lokazaTenb
MIPEJIOMIIEHUS CPEJIBI.

45. Korepentnele BojdHbI. MHTepdepeHrss cBeToBbIX BoJH. ClOXeHHE HMHTEHCHBHOCTEH B cliyyae
HEKOT€PEHTHBIX U KOT€PEHTHBIX KOJICOaHUH.

46. OnTuueckasi pa3sHOCTh X0J1a. CBsA3b ONTUYECKON Pa3HOCTH X0J1a ABYX BOJIH C Pa3HOCTBIO (a3 MexIy
HUMHU. Y CJIOBHSI MAKCUMyMa 1 MUHUMYMa.

47. Cxema lOnra st Habmoenus uaTepdepeHu. BpeMenHast 1 npocTpaHCTBEHHAs! KOTE€PEHTHOCTb.

48. Untepdepeniusa B TOHKHX TieHKax. HaOmoaeHune xosen HploToOHA B OTpaKEHHOM U TTPOXOISIIEM
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CBCTC.

49. SIsnenune nudpakuu. Judpaknus Openens u Opaynrodepa. [puniun [ rolireHca-dOpenensi.
50. qudpakuus Dpenenst Ha Kpyriiom oTBepctud. 30HbI Ppenens. ['paduueckuii METO CIOKEHUS

AMIIIUTY

51. Nudpakuuss Dpaynrodepa Ha y3KOH mnpsmoiuHerHOW menu. JudpaknumoHHas pemeTka Kak

COBOKYITHOCTb KOHCYHOI'O YHCJIa meneﬁ.

IlepeyeHb TeopeTHYeCKMX BONMPOCOB K 3K3aMeHy (3 cemecTp)

1.

arwN

10.
11.
12.

13.

TennoBoe wuznydenue tena. 3akoH Credana-bonbumMana. 3akoH cwmemenus Buna. I'mmortesa
IInanka.

dotorddext. 3akonsl CroneroBa. Popmysna DWHIITEHHA.

®otonsl. [laBienue ceera. KopnyckyasspHO-BOJIHOBOM JyaJIM3M CBETA.

Paccesnue ¢orona Ha cBoO60oHOM 3nnekTpone. Popmyrna KomnToHa.

BonHoBble cBoiicTBa yactull. JlnuHa BOdHBI A€ bpoiins. DkcrnepuMeHTadbHbIE MOATBEPKICHUS
ruIoTes3sl e bpouns.

[Tpunuun HeonpeaeneHHocTu. CooTHouleHue HeompeneneHHocte ['eitsenbepra. OcoOeHHOCTH
IpoLecca U3MEPEHNs B KBAHTOBOI MEXaHUKE.

dusnueckoe UCTOJNIKOBaHUE BOJNH e bpoins. BomnoBas ¢yHkius u ee cpoiictBa. [ImoTHocTh
BEPOATHOCTH OOHAPYKEHUS YaCTHUIIBI.

OcHoBHast 3ajaya KBAaHTOBOM MexaHuKU. HecrannoHapHoe M cTallMOHapHOE YpaBHEHHE
[[Ipénuurepa.

Yactuia B OJHOMEPHOH OECKOHEUHOW MNpsSMOYrojJbHONH MOTeHIMaNbHOH sMe. KBaHTOBaHue
sHepru. CoocTBEeHHBIE QYHKIIUN COCTOSHUS YACTHIIBI.

[TpoxoxxaeHne YacTHIIbI Yepe3 MOTEeHIMaIbHbIN Oapbep. TyHHENbHBINH Y EKT.

KBaHTOBBIN rapMOHHYECKHUIN OCIIUILISATOP.

[Tnanerapnas moxaens aroma. Iloctynmatel bopa. KBaHTOBaHMe 3Hepruu BOJOPOAONOI0OHOM
CHUCTEMBI.

Wznyuenue Bogopononono0HbIXx cucteMm. CHeKTpanbHblE cepuu aroma Bojoponaa. OOoOIIeHHas
dbopmyna baasmepa.
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14. CnexTpbl MHOT'O3JIEKTPOHHBIX aTOMOB. 3aKOH Mo3JH.

15. VpaBuenue Illpenunrepa mns atoma Boaopona. KBaHToBanme MomeHTa uMIynbca. IlpaBuia

oTtbopa.

16. Criun QJICKTPOHA. KBanToBEBIE Juciia, OIMUCBIBAIOIIUE COCTOAHUEC JJICKTPOHA B aTOMC. KpaTHOCTL

BBIPOKIEHUS dHepreTnueckux yposHeu. [Ipuanmmn [Taymnu.

17. IlpuHIMI ~ TOXKJIECTBEHHOCTH OJIMHAKOBBIX dYacTHIl. bo3oHsl u ¢epmuonsl. KBaHTOBBIC

pacnpezeneHus.
18. CBoOoaHbIe 31eKTpoHBI B MeTaiie. DHeprus Gepmu. 30HHas TeOpUs TBEPABIX TEIl.
19. DAeKTPONPOBOAHOCTH METAIIIOB U OTYIPOBOTHUKOB. CBEPXIIPOBOIUMOCTb.

20. SIBaenue pPaairuOaKTUBHOCTH. OCHOBHOM 3aKOH paaruOaKTUBHOI'O paciana. ITocTostnnas pacmaana.

[Tepuon monypacnana.
21. CoctaB 1 XapaKTepUCTUKH aTOMHOTO siapa. KanenpHas moaens. Pasmep u criuH spa.

22. Macca u DHEpTUsl CBS3M aTOMHOTO s/Ipa. 3aBHCUMOCTh YIEITBHOW SHEPrHus CBS3H OT MacCOBOTO

yucia. ObosoueqHas MOJENb Sapa.
23. SInepHble peakuuu. DHEPrus peakuuu. Peakinu neneHus u CHHTE3a sjep.

24, PagnoakTuBHBIE psAAbL. OcHOBHBIC 3aKOHOMCEPHOCTU O-U3JIYYCHHA SAOCP. I[J'II/IHa CBO6OZ[HOFO

npobera o-4acTHIL.
25. Tpu Bupa B-pacnana. DHepreTHuecKuil criektp B-uyactui. Herpuro.
26. Ocobennocty y-u3mydenus aaep. [IpoxoxaeHue y-KBaHTOB Yepe3 BEIIECTBO.
27. Knaccuukanus 3eMeHTapHbIX YacThll. JlenTonsl. JlenToHHbIH 3aps.
Anponsl. bapnonnslii 3apsa. KBapkoBas Moaens aIpoHOB.

IIpuMepHBbIii NepedyeHb NPAKTHYECKUX 3a1aHUH VI IK3aMeHa (2 cemecTp)

s= 6t +3t+2

3anaua 1. /[BrkeHne Tena Maccou 2 KT 3aJJaHO YPaBHEHHUEM: , TJIe yTh BBIPAXKEH B
MeTpax, BpeMs - B CeKyH1ax. HailTh 3aBHCUMOCTh YCKOPEHHS OT BpEMEHH. BeIuucinTh
PaBHOICHCTBYIOLIYIO CUILY, ACMCTBYIOLIYIO Ha TEJIO B KOHLIE BTOPOU CEKYHJIbI, U CPEJHIOI0 CHILY 33 9TOT
IIPOMEXYTOK BPEMEHH.

3amaua 2. Touka amwketcs B utockoctd XOY 1o 3akony: X = 2t; y = 3t(1 — 2t).
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Haiitu: 1) ypaBuenue tpaektopuu Y = f(X) u m3o0pazuth ee rpaduuecku; 2) BeKTOp ckopoctH V; 3)
YCKOpPEHUsI & B 3aBHCUMOCTH OT BpeMEHH; 4)MOMEHT BpeMeHHU 1y, B KOTOPBIH BEKTOp YCKOpPECHHUs a
COCTABIISIET YTOJ T/4 ¢ BEKTOPOM CKOPOCTH V.

3agaua 3. OHOPOIHBIN CTEpP)KEeHb JIUHONW (=1 M MOXXeT CBOOOJHO BpamaTbCsi BOKPYT TOPU30HTAIBHOM
OCH, MPOXOASALIEH Yepe3 OJIMH M3 €ro KOHUOB. B apyroi koHen yaapsieT myjis Maccod M=7 r, Jersuas
NEPIECHINKYIIIPHO CTEPIKHIO U €r0 OCH BpAaIlIeHUs, U 3acTpeBaeT B HeM. Onpenenutb maccy M crepikHhs,
ecl B pe3y/IbTaTe MONaNaHus y/IH OH OTKIOHWICS Ha yroi a=60". [Ipuusts ckopocts myn V=360 m/c.
Cuurats M»m.

B b R

3apaua 4. Illap maccoit m; = 5 kr nBWXeTCcS CO CKOpocThio Vi = 1 M/c W CcTaJKuBaercs C
MOKOSIIIIUMCS IIIapoM Maccoit my = 2 kr. Onpegenuts ckopoct U; u U, mapoB nocie yaapa. Yaap cuuTarh
a0COIOTHO YIIPYTUM, MPSMBIM, IIEHTPATBHBIM.

3agaua 5. 3a nmpomexxyTok Bpemenu t=10 € yactura nponuta 3/4 okpyxHOCTH paarmycoM R=160 cm.
Haifti: 1) CpemHio CKOPOCTb ABIKEHHS <V>, 2)MOMAyIh CPEIHeil CKOPOCTH mepemerienns | <v>|; 3)
MOJIyTh CPEIHErO BEKTOpA IMOJTHOrO YCKOPEHHs | <a>|, ecii yacTuiia JBHranach M3 COCTOSHHS IOKOS C
IMOCTOAHHBIM TaHI'CHIHUAJIbHBIM YCKOPCHUEM a; .

3agaya 6. /[Ba Mons Kuciopoga M30TEPMHUECKH CXKalld, a 3aTeM H300apuyecKd pacHIupuiIn [0
nepBoHavYanbHOTO 00bema. M3BectHo, uro P1=550 xIla, V1=9- 103, a CpeaHssl KBaJApaTu4yHasi CKOPOCTh
JBIDKCHUSI MOJICKYJI B KOHEYHOM COCTOsSIHUM paBHa 720M/c. Ha CKOJBKO M3MEHUTHCS KOHEUYHAs CPEIHSS
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KUHETHYECKasi SHEPrusi ero MOJIEKYJl OTHOCHTENBbHO HayanbHOW. IlpeacTtaBuTh TpauKu ONMHCAHHBIX
npouecco B koopauHaTtax V-T.

3agaya 7. A30T HaxoQUTCS B 3aKpBITOM cocyae oOovemom 3 1 mipu temmeparype 27°C u gaBieHuu 3 aTM.
[Tocne HarpeBanus JaBJICHUE B COCY/E MOBBICUIOCH 110 25 atM. Onpenenuts: 1) Temmneparypy a3zoTa mociie
HarpeBaHus; 2) KOJIMYECTBO TEIl1a, COOOIIEHHOTO a30Ty.

3agaua 8. Haiitu usmenenue AS »HTponuu npu mnpeBpaiieHuu jpaa (1= —200C) Maccoit m=10 r B map
(t,=100°C).

3agaya 9. B Tpex BepummHax KBajgpara co cTOpoHOW a=40 cM HaxXOIATCS OJUHAKOBBIE IOJOXKHUTEIbHBIC
3apsaasl o 6,4 HKn kaxapiil. HaliTu HanpsKeHHOCTh M MOTEHLMA 3JEKTPUYECKOro IOJs B YETBEPTOU
BeplIMHe. PaccunTars pasHOCTH IMOTEHIMATIOB MEXKY LIEHTPOM KBaJpaTa U YETBEPTOU BEPLINHON

3amaua 10. Onpeaenutsh CUITYy TOKa, TEKYIIEro uepes anneMeHT &, eciu £=1 B, & =2 B, & =3 B, r;=1 Owm,

r,=0,5 Owm, r;=1/3 Om, R4=1 Om, Rs=1/3 Om.

3angaua 11. beckoHEYHO ATMHHBIN TPOBOJHUK U30THYT TaK, KaK 3TO U300pakeHO Ha pucyHKe. OnpenenuTh
MarHUTHYIO HHAyKOuto B moms, co3maBaemoro B Touke O TokoM | = 80 A, TekymuM 1o MPOBOIHHKY.
[Tpunsts r = R/2, rne R=1 m.

3agauya 12. Kpyrosoii Butok paamycom R=15,0 cM pacnoiokeH OTHOCUTEIbHO OECKOHEYHO JJIMHHOTO
IPOBOJIA TAK, YTO €ro IJIOCKOCTh MapajuleiabHa MpoBoay. IlepnenauKynsp, BOCCTAHOBIEHHBIH Ha MPOBOA
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NHaukaTop AOCTHIKEHUS
KOMIIETEHIINHU

O1neHOYHBIC CPEACTBA

U3 IIEHTPA BUTKA, SIBJISIETCS HOPMAJIBIO K IJIOCKOCTH BUTKA. Cuiia Toka B mpoBoje |1=5A, cuna Toka B BUTKE
Toku |,=1A. Paccrostuue ot 1ieHTpa BUTKa 10 rnpoBoaa =20 cm. Ompenennre MarHUTHYIO WHIYKIUIO B
LEHTPE BUTKA

3agauya 13. Ha paccrosiHuu a = 1 M OT JUIMHHOIO NMPSIMOT0 IIPpoBojAa ¢ TOKOM | = 1kA HaxoauTcs KoJbLo
pamuycom I = 1 cM. Konblo pacnoiokeHO Tak, YTO MarHUTHBI IOTOK, NPOHU3BIBAIOLIUI €ro,
Makcumainen. OnpenenuTe, Kakod 3aps] NPOTEYET MO KOJIBIY INPH BBHIKIOYEHUH TOKa B IPOBOJE.
Comnpotusienue konbia R = 10 Om.

3agaua 14. Xenrtblii cBeT HaTpwsi, KOTOPOMY COOTBETCTBYIOT JUTHHBI BOJIH A1=589HM m A,=589,59HM,
najaeT Ha AUGPaKkIHOHHYIO pemeTKy, uMeroryto 7500 mrpuxos/cM. OnpeenuTh:

1. HauOonpmmii HOpsIOK MAKCUMyMa JJIsl 3TOTO CBETA;
2. YTIOByIO IUCTepCHo TU(GPAKIIMOHHON PEIIETKY;
3. Iupuny pemeTkn, HEOOXOAUMYIO JUIS Pa3PEIICHUS 3TUX IBYX JTMHHMA.

3agaya 15.Yroa o Mexay MIOCKOCTSIMU MPOITYCKaHUs OIS pU3aTOpa U aHaIu3aTopa paBeH 45°. Bo

CKOJIBKO pa3 yMEHBIIUTCSI MHTEHCUBHOCTD CBETA, BBIXOAAILIETO U3 aHAJIN3ATOPA, €CJIU YroJl yBEJIUYUTh 10
0

6077

3amauya 16. Beinmykias muH3a paauyca paBHOTO 16 cM conmpukacaeTcs co CTeKISTHHON 1acTUHOW. KoHTakT
JIMH3BI U TJIACTUHBI UaeanbHbId. [[nrHa BosHbl cBeta S00HM. [lonyunTs BeIpaxeHus Uil pauycoB
CBETJIBIX U TEMHBIX KOJIEIl U HAalTHU paJInyC MATOrO CBETJIOrO KOJIbLIA.

IIpumepHbIi epedyeHb NPAKTHYECCKUX 3aJaHUH /151 IK3aMeHa (3 cemecTp)

3agauya 1. MakcuMyM CHeKTpajibHOU IUIOTHOCTH 3HEpreTuyeckoil ceeTuMocT CoJHIa MPUXOJUTCS Ha
nuHy BoiHbI 0,48MkM. Cunrasi, yto COJHIIE U3JIyYaeT KaKk YEpHOE TEJI0, ONPEACTUTE:
1. Temmepatrypy ero noBepxHOCTH;
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2. MomHOCTh, U3JIy4aeMyI0 €ro MOBEPXHOCTHIO.

3agaua 2. [Ipu HEKOTOpOU 3aJCPKUBAIOIICH PA3HOCTH TMOTEHIMATIOB (POTOTOK C MOBEPXHOCTH IJIUTHS,
OCBEIIIAEMOTO JICKTPOMArHUTHBIM HM3JTyYCHHEM C JJIMHOW BOJIHBI Ag , TpeKpamiaercs. VI3MEHHB JUIHHY
BOJIHBI M3NydeHHs B 1,5 pasa, yCTAaHOBWIJIM, YTO Ui NpeKpamieHus (OTOTOKa HEOOXOAMMO YBEIHUYHUTH
3aJIep)KUBAOIIYI0 Pa3HOCTh MOTCHIMAIOB B 2 pa3a. Pabora BIXOJa 3JCKTPOHOB C MOBEPXHOCTU JIUTHUS
Agix=2,39 5B. Beruncnure Aq.

Sanaqa 3. Kakast yacTh Ha4aJILHOTO KOJIMYECTBA aTOMOB pacinaaacTcs 3a OAWH 1o B paaIuOaKTUBHOM

usotore Th?% . [lepuon nonypacnana T=7* 10° ner.

3anaua 4. ®oron ¢ sHeprueit £=3,02M»3B B mosie TSHKENOro sapa NPeBPaTUIICS B Tapy IEKTPOH-
no3UTPoH. [IpuHNMas, 4TO KMHETUYECKAs! SHEPTHsl AJIEKTPOHA U ITO3UTPOHA OIMHAKOBA, OIPEIEIINTE
KMHETUYECKYIO SHEPTUI0 KaKJJOW YaCTUILIbI.

3anpaua 5. Onpenenute CyTOUHBIN pacxo YUCTOTO ypaHa 92U235 ATOMHOM 3JIEKTPOCTAHIIMEN MOIIHOCTHIO
300MBT, ecnu npu aeneHun 92U235 3a OJUH aKkT aenenus Beiaensercsa 200MsB sueprum.

+
3agaua 6. Beruncaute nocrosuuyto Punbepra, ecinu u3BeCcTHO, YTO A1 MOHOB He™ pa3HOCTb JJIMH BOJIH
MEXXy TOJIOBHBIMU JIMHUSAMU cepuu banbmepa u Jlaiimana AA=133,7aMm.

3agaya 7a. HaiiTu pa3HOCTb SHEPIUu CBS3H on' u 1p1 B /Ipe sBM.




0) I[lopsaoxk mnpoBedeHHs] TPOMEKYTOUHOH AaTTECTAMHU, MOKA3ATeJM W KPUTEPUH
OlleHUBAHUSL:

[TpomexxyTouHast arrecranus 1O AucHUILIHHE «DH3UKa» BKIIOYAET TEOPSTHUYECKUE
BOIIPOCHI, TIO3BOJISIONINE OICHUTh YPOBCHb YCBOCHHUSI OOYUAIOIIMMUCS 3HAHUH, M TIPAKTHYECKUE
3a/1aHusl, BBISBISIIOIINE CTENIEHb COOPMUPOBAHHOCTH YMEHUH U BIIAJICHUH, POBOIUTCS B (hopMe
sKk3aMeHa (2, 3 cemecTp).

JK3aMeH — YCTHBIM, Kiaccuueckwii. B kaxkmaoMm Owiere 2 TeOpeTHYECKHUX Bompoca u 1
3ajava. [ momyuyenus oueHkd «OTIMYHO» WM «XOpOULIo» 00s3aTeIbHO MNPaBHIBHOE
pelieHue 3a1auu.

Kputepun BbIcTaB/IeHUSs] IK3aMEHALIMOHHOM OLIEHKU:

— Ha OIEHKY «OTJIHYHO» — OOydaloluics HOJDKEeH TIOoKa3aTh BBICOKHH YpOBEHb
c(OpPMUPOBAHHOCTH KOMIIETCHIIMI, BCECTOPOHHEE, CHUCTEMAaTHYEeCKOe H TIyOOKOEe 3HaHUE
yueOHOro marepuana, CBOOOJHO BBINNONHATH MPAKTUYECKUE 3aJlaHusi, CBOOOJHO OMNEepUpOBATH
3HAHUSIMH, YMEHUSMH, IPUMEHATh UX B CUTYallUsAX MOBBIIMICHHON CIOXKHOCTH; OOydJaromIuiics
JIOJKeH o0yiajaTh 3HAHUSMU HE TOJIbKO Ha YpOBHE BOCIHPOU3BEACHUS M OODBICHEHUS
uH(pOpMAIIMK, HO ¥ MHTEIUICKTYaTbHBIMA HAaBBIKAMU PEIICHUS MPOOJIEM U 3a/1ad, HaXOXKICHUS
YHHUKAJIbHBIX OTBETOB K MpoOIeMaM, OIICHKU U BBIHECEHUS! KPUTHUECKUX CYKICHU;

— Ha OIEHKY «XOpomio» — oOydJarouuics MHODKeH T0Ka3aTh CpeAHUN YpPOBEHBb
c(OpPMUPOBAHHOCTH KOMIIETEHI[MI: OCHOBHBIC 3HAHUS, YMEHHUS OCBOCHBI, HO JOIMYCKAIOTCS
HE3HAUUTENbHbIE OIIMOKH, HETOYHOCTH, 3aTPYAHEHUS TMpHU aHAIMTHYECKUX OINepalusx,
NepeHoce 3HaHUI U YMEHUI Ha HOBbIE, HECTAHAAPTHBIC CUTYaIUU;

— Ha OIEHKY «Y/JAOBJIETBOPUTEIbHO» — CTYJEHT JOJDKEH MOKa3aTh MOPOTOBBIN YPOBEHBb
c(OpPMHUPOBAHHOCTH KOMIIETEHIMI, TO €CTh OH JOJDKEH HMETh 3HaHHs Ha YpOBHE
BOCTIPOM3BEJICHUSI H OOBSCHEHUST HHPOPMAITUH, HHTCIICKTYaIbHbIC HABBIKU PEIICHUS MTPOCTHIX
3aJa4; B XOJl¢ KOHTPOJBHBIX MEPOMPHITHI JOMYCKAIOTCS OLIMOKHU, MPOSBISETCS OTCYTCTBUE
OTACNbHBIX 3HAHWM, YMEHUN, HABBIKOB, OOYYAIOIIMWCA WCIBITHIBAET 3HAYUTEIIbHBIC
3aTpyJHEHHUs PU ONEPUPOBAHUU 3HAHUSMHU M YMEHHUSIMH MPU UX IEPEHOCE Ha HOBBIE CUTYAIUH.
— Ha OIICHKY «HEeYT0BJIETBOPUTEIBHO» — PE3YJIbTAT O0YUCHHS HE JOCTUTHYT, KOMIICTCHIINH HE
chOpMHUPOBaHbI, CTYIEHT HE MOXET I[I0Ka3aTh 3HAaHUS Ha YPOBHE BOCIPOU3BEACHUS U
00BsICHEHUST MHPOPMAITUH, HE MOXKET TOKa3aTh HHTEIUICKTYAIbHBIC HABBIKH PEIICHUS MPOCTHIX
3a/1au.



