MHUHWUCTEPCTBO HAYKH M BBICHIETO OBPA3OBAHUSA
POCCUMCKON ®EIEPALIMM

@esepannioe rocyapeTsenHoe GromxeTHOC 00pasoBaTeIbHOE YIPeKACHHE
BEICIIETO 0OpasoBaHus
«MarauToropekuii rocyrapersenHsiil Texauueckuii ynusepeurer uMm. [, Hocosay

{‘:- [ e v-\.' Y"I.“BEPW}O

5 | Aapexrop HERC

. (5E1 \ o) TP 10, Mesun
S, N

\ 7 30012023 T.

PABOYAS IMTPOIPAMMA THCITHTLIHHBI (MO/1Y.JI5)

DH3IHKA

Hanparienie noroToBKy (CnenHansHoCTs)
20,03.01 Texsocdepnas He301aCHOCTE

[Hanpasnennmocts (npodrab/cnennamsalms) IporpaMMel
ananncn HE DKOJOTHYECKOH ’ IIpOMhllIl.'lCllHOﬁ BC30ACHOCTHIO

YposeHs Beiciuero obpazosanus - Gaxariasprar

®opma 00yueHH
OYHAH

»
~

Hucruryr/ dakyaerer  MHcrrryT ecTecTRO3HaHNS H CTAHIAPTHIAINH

Kadpespa
Kype
Cemectp

Ouzuxn
152
Z3

Marauroropex
2023 rox



Pabogas mporpamma cocrassiena na ocrose ®I'OC BO - Hakaiaspuar 1o HATPARICHHAIO
nogroropke  20.03.01 Texuocdepnas Gesonacnocts (mpukaz MunoGpuayks Poccrn o1
25.05.2020 r. Ne 680) i

Pabouas nporpamma pacemoTpena i ogobpena na 3acelanuu Kadeaps Pusnkn
16.01.2023, npotoxon Ne 4

H.o. 3aB. kadeapoi B.B. Maspuuckuii
PaBouas nporpamya onoOpeHa METOMNEECKO# KoMHCCHEit
30.01.2023 r. nporoxon Ne 5 E
[Ipeacenarens s A WIKO.Mesun
‘Cornacopaso: -~

3a. kabenpoit I1poMbimaeHRO#M YKOMOrHN # HEIONACHOCTH KUIHECATENLHOCTH
o

~ W ; AJO. lepsrasckuit

s

PaGoyas nporpamma cocrasnena:
CT. npenofapatens kadeapbt OHIHKKE, KAH/L. TEXH. HayK r

Penenaenr: ,.jf /
3as. kadenpoit BTull, a-p nejn. nayk NS c:y 7z 0O.C. Jlorysoga
/

0.B. Kpunko




JIucr akTyaausanuu padoyeii nporpaMmsl

Pabouas nmporpamma nepecMoTpeHa, 0ocyxaeHa u ogodpena st peanmsanuu B 2024 - 2025
y4eOHOM roy Ha 3acenanuu kadeapelr DOu3uku

[Ipotokom ot 20 . Ne

3aB. kadenpoii M.B.XpKmec

Pabouast mporpamMmma repecMoTpeHa, 00CcykaeHa u 0100peHa s peanuzamnuu B 2025 - 2026
yueOHOM rofy Ha 3aceqaHuu Kadeapel DOHU3UKU

[Ipotokom ot 20 r. Ne
3aB. kadeapoii M.b. Apkynuc

Pabouas nporpamma nepecmotpena, o0cyxieHa u ogoopena i peanuszauuu B 2026 - 2027
y4eOHOM rofy Ha 3aceqannu Kadeapsl DOU3UKU

[Iporokom ot 20 1. Ne

3aB. kadeapoii M.B.XpK}IJ‘II/IC

Pabouas mporpamma nepecMoTpeHa, 00cyxaeHa u ogoopena st peamsanuu B 2027 - 2028
y4eOHOM roy Ha 3aceqanuu kadeapsl Dusuku

[Iporokom ot 20 . Ne
3aB. kadeapoii M.b. Apkynuc




1 Iles1u ocBOCHUS TN CHMILTHHBI (MOYJI51)

[lonydyeHnue cTyaeHTaMH OCHOBOIOJAraloOUIUMX MPEACTaBICHU O (QyHAaMEHTaIbHOM
CTPOCHUU MaTepuu M (PU3MUECKUX MPHUHLUIAX, JIEKAIUX B OCHOBE COBPEMEHHOM
€CTEeCTBEHHOHAYYHOW KapTHUHBI MHpa; (QopMHpOBaHHME y CTYIEHTOB COBPEMEHHOTO
€CTeCTBEHHO-HAYYHOTO MHPOBO33PEHHUS; DPA3BUTHE HAYYHOTO MBIIUICHUS M paclIupeHue
HAyYHO-TEXHUYECKOTO KpPYro3opa; OBJIaJIcHUE OCHOBHBIMH (DU3HMUECKMMH KaTeropHsIMH,
HNOHATUAMH M (QYHAAMEHTATbHBIMU (DU3NYECKUMHU 3aKOHAMHM; IIOJyYE€HUE NPEACTaBICHUN O
byHIaMeHTaIbHBIX KOHIENIIHIX COBPEMEHHOTO €CTECTBO3HAHUS KaK pe3ybTaTa HCTOPUUECKOTO
npoliecca; OBJaJIeHUEe NMPHEMaMH M METOJAaMH PEIICHHS KOHKPETHBIX 33734 M3 Pa3IMyHbIX
obOnacreld (U3MKH, YMEHHS BBLICITUTh KOHKpPETHOE (U3MYECKOE COJEp)KaHHWE B MPUKIAJIHBIX
3amadax Oyaymiedl mpodeccHoHanbHON AesITenbHOCTH; (OPMHPOBAHHWE HABBIKOB MPOBEICHUS
(bU3NYECKOr0 HKCIEPUMEHTa, IMO3BOJISIIOIIMX UM  BIIOCIEICTBUU OBJIAJCTh KOMIUIEKCOM
komnereHmid, npexycMoTpeHHbix @OI'OC BO mno nampasnenmto mnoaroroBku 20.03.01
Texnocdennas 6€30MacHOCTD

2 MecTo TMCHHMIIMHBI (MO1YJIsI) B CTPYKTYpe 00pa3oBaTe/bHOil POrpaMMbl

JucuuruinHa dusnka BXOAUT B 0053aTENIbyI0 YacTh y4eOHOIo Iu1aHa 00pa30BaTesIbHOM
IIPOrPaMMBI.

Jns  u3ydeHus  JUCLUIUIMHBI ~ HEOOXOOUMbI  3HaHUS  (YMEHMs,  BIJIAQJICHUsA),
c(OpMHUPOBAHHBIC B PE3YIIbTATE U3YUCHHSI JUCIUTUTUH/ IPAKTUK:

dusnueckas KapTUHa MHApa

3nanus (YMEHHs, BIAJICHUS), TOJyYCHHbIE NMPH M3yYCHUU TAHHOM NUCIMILIMHBI OymyT
HEO0XO0AUMBI JUIsl U3yUSHUS UCHUILINH/TIPAKTHK:

[ToTeHnmanpHble OIACHOCTH U YTPO3bI B OKPYIKAIOILEH cpesie

Dkosoruyeckasi 0€301acHOCTh

be3onacHOCTb XKU3HEAEATEILHOCTH

VcTounuky 3arps3HEHUs Cpeibl OOMTaHUS

OO111e BOIIPOCHI 3KOJIOTUU

TOK: cuenapuu Oyayiiero

MarepuanoseneHnue

IIpoMsllieHHAst caHUTapuUs

Mexanuka

duznueckas XuMus

be3onacHOCTb B Upe3BbIUANHBIX CUTYALUIX

Mertponorusi, cranapTu3alus U cepTUPUKAUS B MPOMBIIIJICHHON U 3KOJIOTUYECKOM
0e30macHOCTH

Teopust pucka u karactpod

DKOJIOTHUS MPOMBIIIJIEHHBIX PETHOHOB

3 Komnerenuun odyuarouierocs, (popMupyembie B pe3yibTaTe 0CBOEHUS

AUCHHUILIMHBI (MOYJI5) ¥ IJIAHUPYEMBbIe Pe3yIbTAThI 00y4eHH s

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

KO,}I HHJIUKaTopa I/IH)II/IKaTOp JOCTHIXXCHUA KOMIIETCHIITN N

VK-1 CriocobeH ocyiiecTBIsATh MNOUCK, KpUTUUECKUN aHAIIU3 U CUHTE3 HH(POpMaIuH, IPUMEHIThH
CUCTEMHBIN ITOAXO0J1 IJIsl PEILICHUSI IOCTaBJICHHBIX 3a7a4

VK-1.1 AHaJ'II/I3I/IpyeT 3aavy, BBIACIAA €€ 0a30BbIC COCTaBJIAIOMIUEC, paCCMATPpUBACT
n 1npeaiara€tT BO3MOXXHBIC BapUaHTbl PCHICHUA ITOCTaBJICHHOM 3aaa4u,
OLICHMBAA NX JOCTOMHCTBA M HCJOCTATKHU

YK-1.2 Omnpenensier, UHTEPIPETUPYET U PAaHKUPYET HHPOPMALIHIO, TPeOyeMyIo




JUISL pellieHus! TOCTaBJICHHOM 3a/1a4k; OCYIIECTBIIAET MOUCK HH(OPMALIUU 110
pa3IMYHBIM TUIIAM 3aIIPOCOB

YK-1.3

I[Ipu oOpabGotke wHPOpMauuu omIM4aeT (GakTel OT  MHEHHUH,
MHTEPIIPETAlNi, OLEHOK, (POPMHUPYET COOCTBEHHBIE MHEHHUS U CYXKICHHS,
apryMEHTHPYET CBOM BBIBOJIbI M TOUKY 3PCHUS




4. CTpyKTypa, 00bEéM U coep:KkaHue TUCHUIIMHBI (MOAYJIsA)
OO0mas TpyI0€MKOCTh JUCIUIUIMHBI COCTABISIET 6 3a4eTHBIX enuHull 216 akaa. 4acoB, B TOM

YUCJIC:

— KOHTaKkTHas padorta — 115,3 akax. yacos:
—aynuropHas — 108 akaz. 9acos;
— BHeayIuTopHas — 7,3 akaJl. 4acoB;

— caMocTosTeNbHas pabora — 38,3 akaJ1. 4acos;

— B popMe mpakTHIecKoi moaroroBku — 0 akas. 4ac;
— IMMOATOTOBKA K 3K3aMeHy — 62,4 akaj. gac

(DOpMa aTTecTaiuu - 3K3aMCH

AynutopHast g
o | KOHTaKTHas pabora E 3 dopma TEKyIIEero
=
= B aKaJl. 4acax 5} Bung KOHTPOJIS
Paznen/ tema 3 (B axaj. uacax) == . p Kon
S 3 © | caMOCTOSITENBHOM | yclieBaeMOCTH U
JHACUIHTLIAHBL 5 [ . | koMmereHIMH
O g £ paboThI MIPOMEKYTOUHOM
nab. |mpakr. | 3.
Tlex. Z'g aTTeCTalNH
3aH. 3aH. | O &
1. du3uueckre OCHOBBI MEXaHUKH
MOATOTOBKA K
NPaKTUYECKOMY
3aHATHIO;
BBITTOJTHEHHE
MIPAKTUYECKUAX
abot (M/13); MPOBEPKa
1.1 Kunematuka Callz/IOCTOSITeJJIILI)—I’OE I/IH,E[I/I]I;I/II[ EIILHLIX YK-11,
MOCTYNaTeIbHOTO u 3 2 0,5 o VK-1.2,
U3yueHHE 3a1a4;
BpaIaTeIbHOTO JABIKEHUS . . VK-1.3
yueOHO# 1 cemunap Ne 1;
Hay4YHOM
JUTEPATYPHI B TOM
Yqucje
3JIEKTPOHHBIX
pecypcos.
2 IOATOTOBKA K
nabopaTopHOMY,
CEMHHAPCKOMY H
MPaKTUYECKOMY
3aHATHIO;
MpoBEpKa
BBITTOJTHECHHE
npaxtaeckx | AFAHMBALYAIBHBIX
1.2 JlnHamMuKa I;.60T (I3); 3a7a4; VK-1.1,
MOCTYNaTEIbHOTO u 2 2 0,5 P ’ 3alKTa VK-1.2,
CaMOCTOSTEIILHOE
BpAILaTENbHOTO ABHKEHUS n1a00paToOpHBIX VK-1.3
U3yucCHHE i
GHOM 1 padot Ne 4;
ya N cemuHap Ne 2;
HAY4HOMU
JIUTEPATYPHI B TOM
Yqucye
3JIEKTPOHHBIX
pecypcos.




MIOJTOTOBKA K
1a60paTOpHOMY,
CEeMUHAPCKOMY U
MIPaKTHYECKOMY
3aHSTHIO;
MpoBepKa
BBITIOJTHEHUE
WHIUBHUAYaIBHBIX
MIPAKTHIECKUX
1.3 3akoHbI COXpaHCHUs B padot (M/13); safad, YK-11,
) 2 1/11 | 0,5 ’ 3aIUTa VK-1.2,
MEXaHHUKe CaMOCTOSITETTbHOE .
nabopaTopHOi VK-1.3
U3ydeHHE .
GHOI 1 paboter Ne 1,
ya N cemuHap Ne 3;
HAY4HOI
JUTEPATyphl B TOM
qHCIIe
JIEKTPOHHBIX
pecypcoB.
MOJIrOTOBKA K
nabopaTopHOMY,
CEeMUHAPCKOMY U
MIPaKTHYECKOMY
3aHSATHUIO;
poBepKa
BBITIOJTHEHNE
WHIUBHUAYATbHBIX
NPaKTUIECKHX
1.4 Mexanuyeckue pa6ot (M[13); safiad, YK-11,
' 15 1 0,5 i 3aIUTa VK-1.2,
KOJICOaHUS U BOJIHBI CaMOCTOSITETIbHOE
. 1abopaToOpHBIX VK-1.3
yreny pabor Ne 5, 7;
yueOHOIl u !
N cemuHap Ne 4;
Hay4HOI
JIUTEPATyphl B TOM
qucie
INMEKTPOHHBIX
pecypcos.
MOATOTOBKA K
nabopaTopHOMY,
CEeMUHapCKOMY U
NPaKTUIECKOMY
poBepKa
3aHSTHIO;
WHIUBUAYATBHBIX
BBITIOJTHEHNE
MIPaKTHIECKUX Janat,
15 PenstuBucrckas I2)160T wnas); oTHeT 0 YK-11,
' 15 0,5 0,5 p > BBINOJIHEHU U VK-1.2,
MeXaHuKa CaMOCTOSITETIEHOE N
BUPTYaJIbHOM VK-1.3
U3ydeHHE
GHOM 11 mabopaToOpHBIX
¥ . pabotsr Ne 1;
HAy4YHOI .
cemunap Ne 5;
JUTEPATyPHl B TOM
qucie
NEKTPOHHBIX
pecypcos.
HWroro no pazaeny 10 6,5/11| 2,5
2. Crartuctuueckass Qusuka u

TCPMOJUHAMHUKa




2.1

MOJIeKyJI?IpHO-KI/IHeTI/I‘{eCKaSI
TCOPHA NACAIBHBIX I'a30B

MOATOTOBKA K
1a60paTOpHOMY,
CEeMHHAPCKOMY H
IIPaKTHYECKOMY
3aHATHIO;
BBIIIOJIHEHUE
MPaKTHYECKHX
pabot (MA3);
CaMOCTOSATENbHOE
u3ydyeHue
yueOHOI u
Hay4YHOU
JUTEPATypHl B TOM
quCIIe
SNIEKTPOHHBIX

pecypcos.

WHIANBUIYAJIbHBIX

IPOBEpKa

3a/1a4;

3amura
nabopaTopHOi
paboter Ne 11;
cemuHap Ne 6;

VK-1.1,
VK-1.2,
VK-1.3

2.2 OCHOBBI TEPMOJIMHAMUKHU

/11 | 0,1

MOJIrOTOBKA K
nabopaTopHOMY,
CEMHHAPCKOMY H
MIPAaKTHIECKOMY
3aHATHIO;
BBITIOJTHEHNE
NPaKTUIECKHX
padot (M13);
CaMOCTOSTENIEHOE
n3ydeHune
yueOHOIl u
HayJHOU
JIUTEPATyPhl B TOM
qucie
INMEKTPOHHBIX

pecypcos.

MpoBEpKa
WHIUBUAYATBHBIX
3a/1ay;
3ammra
nabopaTopHO
paboter Ne 14;
cemuHap Ne 7;

VK-1.1,
YK-1.2,
VK-1.3

KHHCTHUKH

2.3 DnemMeHThl (HU3NUUECKON

0,5

HOJITOTOBKA K
nabopaTopHOMY,
CEMHHAPCKOMY U

MIPaKTHYECKOMY
3aHATHIO;
BBITIOJTHEHNE

HPaKTHYCCKHUX

padot (M3);
CaMOCTOSITETIbHOE

n3yveHune
yueOHOil u
Hay4YHOM
JUTEPATyPHl B TOM
qucie
NEKTPOHHBIX

pecypcoB.

HpOBEpKa
WHAUBUYaJIbHBIX
3a/1ay;

YK-1.1,
VK-1.2,
VK-1.3

Wroro no pazneny

10

2/11 | 0,7

3. 9H6KTpI/I‘IeCTBO U Mara€Tusm




3.1 DIEeKTPOCTATHIECKOE
moie B BakyyMeé W B
BEIIECTBE

2/11

0,25

MOATOTOBKA K
1a60paTOpHOMY,
CEeMHHAPCKOMY H
IIPaKTHYECKOMY
3aHATHIO;
BBIIIOJIHEHUE
MPaKTHYECKHX
pabot (MA3);
CaMOCTOSATENbHOE
u3ydyeHue
yueOHOI u
Hay4YHOU
JUTEPATypHl B TOM
quCIIe
SNIEKTPOHHBIX
pecypcos.

MpoBepKa
HHIUBHAYAIBHBIX
3a1ay;
3amura
nabopaTopHOi
paboTsr Ne 21;
cemuHap Ne 8;

VK-1.1,
VK-1.2,
VK-1.3

3.2 ITocrostHHBII
3NEKTPUYECKUM TOK

2/11

1/11

0,2

MOJIrOTOBKA K
nabopaTopHOMY,
CEeMUHAPCKOMY U
MIPaKTHYECKOMY

3aHATHIO;
BBITIOJTHEHNE
NPaKTUIECKHX
padot (M13);

CaMOCTOSTENIEHOE

n3ydeHune
yueOHOIl u
HayJHOU
JIUTEPATyphl B TOM
qucie
INMEKTPOHHBIX
pecypcos.

IpOBEepKa
WHIUBHUAYATbHBIX
3aj1ay;
3aIuTa
nabopaTopHO
paboter Ne 24;
cemuHap Ne 9;

VK-1.1,
YK-1.2,
VK-1.3

3.3 MaraurocraTuueckoe
moje B BakyyMe H B
BELIECTBE

2/11

0,5

MOJrOTOBKA K
CEeMUHapCKOMY U
NPaKTUYECKOMY
3aHSTHIO;
BBINOJIHEHNE
MIPaKTHIECKUX
padot (MA3);
CaMOCTOSITETIEHOE
U3yuCHHE
yueOHO# 1
Hay4HOU
JUTEPATYPHI B TOM
qucie
AJIEKTPOHHBIX

pecypcoB.

MpoBepKa
l/lH,ZlI/IBI/IIlyaJ'H)HI)IX
3a/1a4;
cemuHap Ne 10;

YK-1.1,
VK-1.2,
VK-1.3

3.4 OnexTpoMarHuTHas
UHIYKIYS.
ONeKTpOMarHUTHbIE
KoJieOaHusl. IlepemennsIit
JEKTPUUYECKUI TOK

2/11

1/11

0,1

MOJrOTOBKA K
nabopaTopHOMY,
CEMHHAPCKOMY U
MIPaKTHYECKOMY
3aHATHIO;
BBINOJIHEHNE
MPaKTHYECKUX
pabot (M13);
CaMOCTOSTETbHOE
U3y4yeHHe
yueOHOIt n
Hay4HOU
JUTEPATYPHI B TOM
qucie
3JIEKTPOHHBIX

pecypcoB.

IIpoOBEpKa
WH/IMBUTYaJIbHBIX
3ajady;
3anmra
11a00paToOpHBIX
pabot Ne 27, 28;
cemunap Ne 11;

VK-1.1,
YK-1.2,
YK-1.3




KOJICOaHHS ¥ BOJIHBI

3.5 DNeKTPOMarHUTHbIC

0,2

HOATOTOBKA
IIPAaKTHYECKOMY
3aHSTUIO;
BBITIOJTHEHNE
MIPAKTHIECKUX
pabot (MA3);
CaMOCTOSITETTbHOE
u3ydyeHue
yueOHOI u
Hay4YHOU
JUTEPATyphl B TOM
quCIIe
IIEKTPOHHBIX
pecypcoB.

IpOBEpKa
HHJIUBHYaJIbHBIX
3a/1ay;

VK-1.1,
VK-1.2,
VK-1.3

Uroro mo pazneny

12

4/21

6/41

1,25

Hroro 3a cemectp

36

18/51

18/611

52

OK3aMCH

4, Onrtuka

4.1 BomnroBas
(unTepdepenuns,

OIITHUKa

T(paKIust, TOJIIPU3AIINs)

4/31

3,5

0,75

MIOJTOTOBKA K
nabopaTopHOMY,
CEeMUHapCKOMY U

IPaKTUIECKOMY
3aHSTHIO;
BBITIOJTHEHUE

MIPAaKTHIECKUX

pabor (MA3);
CaMOCTOSITETTbHOE

U3yUYCHHUE
yueOHO# u
Hay4YHOH
JHUTEPATyPHl B TOM
qucie
NIEKTPOHHBIX

pecypcos.

poBepKa
WHIUBHUAYATbHBIX
3ajad;
3aIuTa
1abopaToOpHBIX
pabot Ne 32, 34,
35;
cemuHap Ne 12;

VK-1.1,
YK-1.2,
VK-1.3

4.2 KBaHTOBAs ONTHKA

12

MOJrOTOBKA K
nabopaTtopHOMY,
CEMHHAPCKOMY U
MIPaKTHYECKOMY
3aHATHIO;
BBITIOJTHEHNE
MPaKTHYECKUX
padot (M3);
CaMOCTOSITETIbHOE
n3ydeHue
yueOHOil u
Hay4HOU
JUTEPATYPHI B TOM
qucie
AJIEKTPOHHBIX

pecypcoB.

MpoBepKa
I/IHIlI/IBI/IIlyaJ'H)HI)IX
3a/1a4;
3ammra
nabopaTopHOH
paboter Ne 36;
cemuHap Ne 12;

YK-1.1,
YK-1.2,
VK-1.3

Wroro no pazneny

7/31

3,5

12,75

5. ®usuka aroma




IOArOTOBKA K

1a60paTOpHOMY,
CEeMUHAPCKOMY U
MIPaKTHYECKOMY
3aHSTHIO;
BBITIOJTHEHUE 1POBEPKa
P — WHIUBHUAYaIBHBIX
) 3a/1a4; VK-1.1,
5.1 ®usuka aroma 3 5 521 8 pador (M]13); 3ammra YK-1.2,
CaMOCTOSITETTbHOE
WsyCHme nabopaTopHBIX VK-1.3
yaeGHOi 1 pabot Ne 41, 42;
N cemuHap Ne 13;
HAY4HOI
JUTEPATyphl B TOM
qHCIIe
JIEKTPOHHBIX
pecypcoB.
Htoro no pasueny 5 521 8
6. ®usuka TBEpAOrO  Tela.
DJIeMEHTBI KBAHTOBOH (pU3HKH
MOATOTOBKA K
nabopaTopHOMY,
CEMHUHAPCKOMY;
BBITIOJTHEHNE
MpOBEpKa
P aKTquCKH)’( WHIUBHAYaJIbHBIX
6.1 ®usuka TBEpAOrO TEjA. pador (M]13); 3ajay; YK-1.1,
DNeMEeHTHI KBaHTOBOH| 3 5 421 8,1 CaMOCTOATEILHOC 3aluTa YK-1.2,
¢bu3ukn fByenme nabopaTopHOH VK-1.3
yueOHOIl u .
HayaHOf paboter Ne 44;
cemuHap Ne 14;
JIUTEPATypPhl B TOM
qucie
INMEKTPOHHBIX
pecypcos.
Hroro no pazneny 5 421 8,1
7. ®usnka sAApa U IEMEHTAPHBIX
YaCTHIL
MOATOTOBKA K
CEeMUHapCKOMY U
PaKTUIECKOMY
3aHSATHIO;
BBITIOJTHEHNE
TPAKTUIECKUX npoBepKa
7.1 dusuka  gapa u pador (M]13); HWHAUBHYaJIbHBIX YK-11,
5JEMEHTAPHBIX YACTHIL 3 5 6/31 5 | camocTosTenpHOE sanad: YK-1.2,
Hsyerue cemuHap Ne 15; VK-1.3
yueOHOil u
Hay4HOU
JIUTEPATyPhl B TOM
qucie
IMEKTPOHHBIX
pecypcoB.
Hroro no pazaeny 5 6/31 5
Uroro 3a cemectp 18 | 18/71 33,1 JK3aMeH
HToro no nuciuianHe 54 |36/121| 18/61 | 38,3 JK3aMeH




5 O0pa3oBaTte/ibHbIE TEXHOJIOTHH

[Ipn peanuzanuu pa3IUYHBIX BHUIOB y4ueOHOH paboThl HambOosee d(QeKTUBHBIC
pe3yibTaThl OCBOCHUS IUCUUIUIMHBI «®Du3uka» Hal0T TpaaulUoOHHBIE 00pa30BaTENbHBIC
TEXHOJIOTHH, UHTEPAaKTUBHbIE TEXHOJIOTHH, MH(OPMALIMOHHO-KOMMYHHUKAIIHOHHBIE
00pa3oBaTesibHbIE TEXHOJIOTHH.

Tpaguiuonneie 00pa3oBaTeNbHbIE TEXHOJOTUHM OPUEHTUPYIOTCS Ha OpraHU3aluio
00pa30BaTeNbHOTO  IIpOLlEcCa, MPEANOJJAralllyl0 MpSAMYH0 TPAaHCISALUIO 3HAHUM  OT
npenoAaBaress 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:

NndopmanonHass Jekuuss —  [OCIENOBAaTEIbHOE  H3JIOKEHHE MaTrepuaisa B
JUCHUTUTMHAPHON JIOTHKE, OCYIIECTBISIEMOE NPEUMYIIECTBEHHO BepOAJbHBIMU CpEICTBAMU
(MOHOJIOT TIpernoaaBaTesl).

Cemunap — Oecenia mpenoiaBaTens u CTyJIeHTOB, OOCYK/ICHHE 3apaHee MOATOTOBICHHBIX
COOOIEHUH MO KaXIOMY BOMPOCY IUTAaHA 3aHATHS C €OUHBIM JUIS BCEX MEpeYyHEM
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.

WHTepakTUBHBIE TEXHOJOTMM — OpraHu3alus 0Opa3oBaTENbHOIO Ipoliecca, KOTopas
IpeJnoiaraeT akTUBHOE U HETMHEIHOE B3aUMO/IeHCTBUE BCEX YYACTHUKOB, JOCTI)KEHUE HA ATON
OCHOBE JIMYHOCTHO 3HAYMMOIO JUIi HUX o0Opa3oBaTelbHOTO pe3ynbrara. Hapsny co
CHEIMAM3UPOBAaHHBIMU ~ TEXHOJOTHUSIMH  TaKOro  pojJa  MNPUHIUIN  HWHTEPAKTUBHOCTH
IPOCJIEKUBAETCS B OOJIBIIMHCTBE  COBPEMEHHBIX  00Opa30BaTENbHBIX  TEXHOJIOTHH.
HNHTEepaKTUBHOCTD MOAPA3yMEBAET CYyOBEKT-CyOBEKTHBIE OTHOILIEHHUS B X0Jie 00pa30BaTEIbHOTO
npoliecca U, Kak clieZicTBUe, (OpMHUpPOBaHUE caMOpa3BUBarolIeiicss HH(POPMaIIMOHHO-PECYPCHOM
CpEeJbL.

@®opMbl yueOHBIX 3aHATHH C HMCIIOJIb30BaHUEM CIIELUAIN3UPOBAHHBIX WHTEPAKTUBHBIX
TEXHOJIOTHIA:

Jlekuus «oOpaTHOM CBS3M» — JEKIMSI—TIPOBOKalUs (M3JI0’KEHHE MaTepHuaja ¢ 3apaHee
3aTUTAHUPOBAHHBIMU OIIMOKAMH ), JICKIUSI-OeCce1a, JIEKIUs-TUCKYCCHSI.

CemuHap-uCKyccusi — KOJUIEKTUBHOE 0OCYXKIEHHE Kakoro-iubo CIIOpHOTO BOIpOCa,
npo0sieMbl, BBISIBJICHME MHEHUH B rpynne (MEeXIpynmoBOH AMajor, JTUCKYCCHSI Kak
CIIOp-/IUAJIor).

NHupopmaninoHHO-KOMMYHHMKAIIMOHHbBIE 00pa30BaTEIbHbIE TEXHOJOTUU — OpTaHU3aIUs
0o0pa30BaTeNLHOIO  MpOLECCa, OCHOBAaHHAas Ha  IPUMEHEHUH  CHElHMaIM3HPOBAHHBIX
IPOrpPaMMHBIX CpeJl U TEXHUUECKUX CPENICTB pabOThI ¢ HH(OpMaLIKEH.

@opmMbl Y4eOHBIX 3aHATUH C MCHOJIb30BAHUEM HH(POPMAIMOHHO-KOMMYHUKAIIHOHHBIX
TEXHOJIOTHIA:

Jlexuus-Bu3zyanu3anuss — HW3JI0KEHUE COJEP)KaHUs CONPOBOXKIAETCS Ipe3eHTaluen
(eMoHcCTpaleil yueOHbIX MaTepHaoB, MPEICTABICHHBIX B Pa3IMYHBIX 3HAKOBBIX CUCTEMAX, B
T.4. WUTIOCTPATUBHBIX, IPaUIECKUX, ayH0- U BUIEOMATEPHAIIOB).

[IpakTuueckoe 3aHATHE B (QOpME TMpE3eHTAUMH — MPEACTABIEHUE PpEe3yJIbTaTOB
IIPOEKTHON MJIM MCCIIEN0BATENIBCKON AESTENBHOCTH C MCIOIb30BAaHUEM CHELUAIN3UPOBAHHBIX
POrPaMMHBIX CpeJ.

6 YueOHO-MeTOAUYECKOE 00eciedeHUe CAMOCTOSITeJIbHOI PadoThl 00y4aroIIMXCcst
[Ipencrasneno B mpuioxkenuu 1.



7 OneHOYHBIE CPeACTBA AJIsl IPOBeICHHS POMEKYTOYHOM aTTeCTALMI
IIpencraBneHbl B IPHIIOKEHUH 2.

8 YueOHo-MeTOAUYecKOe M MHPOPMAIMOHHOE 00ecneyeHue JUCIUITIMHBI (MOTYJIs1)

a) OcHoBHas1 IMTEpPaTypa:

1. CasenweB, U.B. Kypc obmieit ¢usuku. B 3 1. Tom 1. Mexanuka. MonekynsipHas
¢busuka [DrnekTpoHHBIH pecypc]: yuebnoe mocodme / M.B. CaBenbeB. — DICKTPOH. JdaH. —
Canxkr-IlerepOypr: Jlanb, 2018. — 436 c. — Pexum J0CTyHa:
https://e.lanbook.com/book/98245. — 3ar1. ¢ akpaHa.

2. CagenbeB, U.B. Kypc o6mieii puzuku. B 3 1. Tom 2. DASKTPUUECTBO U MAarHETH3M.
Bounusl. Ontuka [ DaekTpoHHbIi pecypc] : yueonoe nocobue / M1.B. CaBenbeB. — DIIEKTPOH. AaH.
—  Cankr-Ilerepobypr @ Jlamp, 2018. — 500 c¢. — Pexum jgocryma:
https://e.lanbook.com/book/98246. — 3ar1. ¢ akpaHa.

3. Camenbes, 1.B. Kypc obmeli ¢usuku. B 3 1. Tom 3. KBanToBas ontuka. AToMHas
¢uzuka. Pusumka TBepaoro Tena. dusnka aroMHOro sjapa M AJIEMEHTapHBIX YaCTHII
[DnekTponHbIii pecypce] : yuebnoe mocobme / WM.B. CaBenbeB. — DJIEKTpOH. JaH. —
Cankr-IlerepOypr : Jlanp, 2018 — 320 ¢ — Pexum  nocryma:
https://e.lanbook.com/book/106893. — 3aru. ¢ 3kpaHa.

4. Poraues H. M. Kypc dusuku [Tekcr] : yuebnoe nmocodue / H. M. Poraues. - CII6. u mp.
: Jlanw, 2008. - 447 c. : wi., tpad., cxemsl, Tabn. - (YueOnuku ais By30B . CrnenmaibHas
JUTE-patypa).

0) JlonmosiHuTeAbHAS JIUTEPATYpA:

1. Usnwues, A.Jl. ®usmka [InekTpoHHbIA pecype] : yueoHoe mocodue / A.Jl. Vsnues. —
Onek-tpoH. nmaH. — Cankr-Ilerepoypr : Jlawp, 2009. — 672 c¢. — Pexum jgocryma:
https://e.lanbook.com/book/163. — 3ari1. ¢ skpaHa.

2. Koukun 1O. II. YueOubie 3amaunm 1mo ¢u3uke [DICKTpOHHBIA pecypc]| : ydeOHOE
nocobue / 0. I1. Koukun ; MI'TY. - Maruutoropck : MI'TY, 2015. - 1 51eKTpOH. OIT. JTUCK
(CD-ROM). — MakpooObekT

3. Pemienne 3amau no kypcy obuiet ¢pusuku [Tekcer]: y4ued. nocodue / [H.M Poraues,
I'.10. ba-nanauna, W.I1. 3aBepmmackuii u ap.]; mox pea. H.M. PoradyeBa. — 2-e usn., ucnp. —
CII6.: Jlanb, 2008. — 304 c.: wi. — (YueOHuku /uig By30B. CrienianbHast JuTepaTypa)

4. CnpaBovHUK 110 pusuke. Dopmysibl, TabnuIel, cxemsl. [ Tekcet] : mep. ¢ Hem. / mox pe.
X. IIrekepa, nox pen. K. B. Cmupnosa. - M. : TEXHOC®EPA, 2009. - 1262 c. : un., rpad.,
TalJI.

B) MeToauyeckue ykasaHus:

1. Mexanuka. MonekyispHas ¢uU3MKa U TepMOAMHAMUKa [DJIEKTPOHHBIN pecypc] :
naboparop-ubiii npaktukyM / E. H. Acranos, 3. H. boruesa, JI. C. Jlomkenkosa u ap. ; MI'TY. -
Maruu-toropck : MI'TVY, 2016. - 1 anektpos. ont. auck (CD-ROM)

2. Dnektpocraruka. [loctosaublii ToK. [Tekcr] : maboparopusiii npaktukym / [M. B.
Beuepkun, E. E. Enuceea, C. I'. llleuenko ; mox pen. M. B. Beuepkuna] ; MI'TY, [kad.
¢u3uku]. - Marauroropcek, 2011. — 60 c.: ui., Tad.

3. Beuepkun, M. B. DnekrpocraTvka W IMOCTOSHHBIM TOK [DJIEKTpOHHBIN pecypc] :
npaktiukyM / MI'TY, UH-T sHepreTuku u aBTomatuku, Kad. ¢pusuku. - Marautoropck : MI'TY,
2012. - 1 snektpon. onr. auck (CD-ROM)

4. DnextpoMarHeTusM. OnTuka: 1a00paTOPHBIA MPAKTUKYM MO JUCHUILTUHE «DU3UKa»
JUIsL CTYIGHTOB Beex crenmanbHocTeld /| M.b. Apkynuc [u ap.]. — Marautoropck: 'OY BIIO
«MI'TY», 2009. -102 c.

5. ®u3uka aToMa, TBEpAOro Tela, sipa: MHCTPYKLHUS MO BBITOJHEHUIO JTaOOpaTOPHBIX
pabort 1o (usnke 1715 CTYASHTOB Beex crenuansHocTeii / B.K. benos [u mp.].



— Marnuroropck: 'OY BIIO «MI'TY», 2007. —48 c.

r) [Iporpammuoe odecnneuenne u UHTEpHET-pecypcehl:

IIporpammHoe o0ecnieueHue

Haumenoanue [10 Ne norosopa Cpox aeicTBus JIMLIEH3UU
MS Off_lce 2007 Ne 135 o1 17.09.2007 OeccpouHo
Professional

7Zip cB000THO pactpoctpansemoe [10 OECCPOYHO

Adobe Reader cB000IHO pacnpoctpansemoe [10 0eCccpoUHO

FAR Manager cB0OOAHO pactpocTtpansemoe 110 OeCCpPOYHO

MS Off_lce 2003 Ne 135 o1 17.09.2007 OeccpouHo
Professional

Bpaysep Yandex |cBoGoaHO pacnpoctpansemoe [10 OECCPOYHO

Eﬁ 2:;? Mozilla cB00OOIHO pacmpocTpansiemoe [10 OeccpovHO

HpO(l)eCCI/IOHaJ'leI)Ie 0a3bl JAaHHbIX " I/IHq)OpMaIII/IOHHLIe CIIPaBOYHBLIC CUCTEMbBI

Hazsaunue xkypca CchlIKa

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

Hamuonansnas I/IH(bOpMaI_II/IOHHO-aHaJII/ITI/I‘leCKaSI

cucreMa — Poccniickuil MHAEKC Hay4HOTIO LIUTUPOBAHUS
(PUHII)

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

DnexkTpoHHas 0a3a nmepuoanveckux w3manuii East View
Information Services, OO0 «IBUC»

https://dlib.eastview.com/

9 MaTepHaJIbHO-TEXHHYECKOE o0ecneyeHne TUCIUTILIHHBI (MOLYJIs1)

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



Tun u Ha3Banue ayquTopun OCHAIICHUE Ay AUTOPHH

VYueOHbIC ayAWTOPUU Ui TMPOBEACHUS 3aHATHI JeknuoHHoro Tuma (Ne388, 394)
MynbTUMEANITHBIE CPEICTBA XPAHCHHUS, TIEPEAau U MPECTaBICHUS HHPOPMAIIHH.

YyeOHast ayquTopus IS IpOBeIeHUs 1abopaTopHBIX padbot: JlabopaTopus « MexaHuku,
MONIeKYJsipHO  pm3uku  u  TepmomuHamuku»  (Nel75)  JlaGopatopHble  YCTaHOBKH,
U3MEepUTeNIbHbIe TPUOOPHI AJIs MPOBEACHUS JIa0OPATOPHBIX PaboT:

1. bamuctuueckue MassTHUKHU.

2. MastHuk OGepOeka.

3. dusnueckuii MasTHUK.

4. locka I'anpToHA.

5. JlaGopaTopHasi yCTaHOBKa JUIsS MCCIIEJOBAHUS PAaCIpEEICHUs] TEPMOIIICKTPOHOB 10
MOJTYJIFO UX CKOPOCTH.

6. JlaGopaTopHasi ycTaHOBKa JIsi ONpEAETCHUs IOKa3zaTelell aanadarhl Yy METOJIOM
Knemana u /lezopma.

7. JJabopaTopHast ycTaHOBKa JJIsi IIPOBEPKU 3aKOHA BO3PACTAHUS SHTPOIHHU B MPOLECCE
muddy3un ra30B Ha MOJIENIN TIEpEMEIIUBAHUS IIIAPOB.

8.JIabopaTopHasi ycTaHOBKaA JUIsl IPOBEPKHU 3aKOHOB BO3PACTaHUS SHTPOIIMU B IPOIECCE
TeriooOMeHa.

9.YcraHoBka JabopaTopHas s M3Yy4€HUS 3aBHUCHUMOCTH CKOpPOCTH 3BYKa OT
temrepatypsl "M®P-C3-M"

10. VYcraHoBka saboparopHas Ui HCCIEIOBAaHUS TEIUIOEMKOCTH TBEPAOIrO Tea
"MO-TET-M".

11. YcranoBka nabopaTopHasi AJisl ONPEIEICHNUs YHUBEPCAIbHOM Ia30BOM MOCTOSHHOM
"MO-OI'TI-M".

12.Crenn nabopaTOpHBIA Ta30BbIE MTPOIECCHI.

13. MepuTenbHbIN HHCTPYMEHT.

VYyeOHast aynuTopusi JJid IpoBeleHus JjabopaTopHbIX paboT: JlabGopartopus
«OnektpudectBa u ontuku» (Nel79) JlaGopaTopHble YCTaHOBKH, U3MEPHUTENbHBIE PUOOPHI 15
MIPOBEICHUS TA0OPATOPHBIX PAOOT:

1.JlabopatopHas ycTaHOBKa JJIsl UCCIEIOBAHUS dJIEKTPOCTATUYECKOTO MOJISI C TTOMOIIBIO
OJINHApPHOTO 30H/1a.

2. YcTaHOBKA JI71S1 ITYHTUPOBAHUS MUIITHAMIIEpPMETPA.

3. YcranoBka nabopatopHas [ist OnpeeNieHHsI MHIYKTHBHOCTH COJICHOM1a U MATHUTHOM
MPOHUIIAEMOCTH.

4. YcraHoBKa J1abopaTopHas JUlsl U3YYEHHUs pPE30HAHCA HANpPSDKEHUN U OIpe/ereHHs
WHAYKTUBHOCTHU

5. JIaboparopHasi ycTaHOBKA JUIsl M3y4YCHHUs UIMHBI CBETOBOM BOJHBI M XapaKTEPUCTUK
TUGPAKIIUOHHOMN PEIIeTKH.

6. JlabopaTopHass yCTaHOBKa JUIsS OINpENENICHUs pajnyca KPUBU3HBI JMH3BI U JUTHHEI
CBETOBOM BOJHBI C TOMOIIIBIO KoJiel] HptoToHa.

7. JlabopaTopHasi ycTaHOBKa Ui ONpEIENICEHUs KOHILEHTpPAllMd PAacTBOPOB caxapa U
MOCTOSTHHOM BpaIlieHusI.

8. ICTOYHHMKY MUTaHUS TOCTOSHHOTO TOKA.

9. Marasun emxocteii Time Electronics 1071.

10. Marasun emxoctu P-513.

11. Mara3un unnykruBaocteit Time Electronics 1053.

12. Marasunsl conpotuBienuii P-33.

13. Mynbstumerps! nudpossie MAS-838.

14. MynsTumerpst APPA 106,203,205.

15. Ocummnorpa¢ nByxkananphsiii GOS-620 FG.

16. TTonspumerp CM.

17.MeputenbHblii HHCTPYMEHT.

VYueGuas avinTonus st TNORETEHUS TA00NATONHLIX nadoT: JlTabonaTonus « AToma.



TBepaoro Tena, sapa» (Nel77) JlaGoparopHble YCTaHOBKH, HM3MEpPHUTEIbHBIC NPHOOPHI st
MIPOBEICHUS JTAOOPATOPHBIX PAOOT:

1.Jlaboparopuas ycranoBka s "M3yuenus BHemHero porodddekra'.

2. YcraHOBKa JJI M3y4EHUS! CIIEKTpa aromMa BOAOPOJA U OIpPEAETCHHS MOCTOSHHOM
Punbepra.

3. YcraHnoBka 1abopaTtopHas Jis OlpeieJIeHus OTeHIMana BO30YyXIeH s Ta3a.

4. YcTaHOBKa JJIs1 OTIpeIeNIeHUs JUIMHBI POOETa YacTHUIl B BO3TyXe€.

5. U3mepur.ckopoctu cueta Y UM2-2.

6. MonoxpomaTtopst MYM-1.

7. Mynstumetpsl APPA 205, 207.

8. Ocumnorpad npyxkananbnbeiii GOS-620 FG.

9. MepuTenbHBI HHCTPYMEHT.

Y4eOHble ayAWTOpHH IS TPOBEACHHS TMPAKTUYECKUX 3aHATUH, TPYNIOBBIX U
WHIUBUIYAJIbHBIX KOHCYJIBTAIMM, TEKYIIEro KOHTPOJISI M MPOMEXYTOYHOM artectanmu (Nel8S5,
198, 181, 183) UuTepakTuBHAsK 10CKA, TPOESKTOP;

MynpTUMEIUNHBIN IPOEKTOP,3KPaH.

VY4eOHbIE ayTUTOPHH IS BBITIOJIHEHUS KypCOBOTO NMPOCKTHPOBAHUS, IMOMEUICHUS IS
caMocTosATeIbHON paboTel. (Nel82) IlepconanmbHbie kommbioTepsl ¢ maketom MS Office, ¢
BBIXOJIOM B IHTEpPHET U C JOCTYNOM B 3JIEKTPOHHYIO HH(POPMAIIMOHHO-00Pa30BaTEIbHYIO CPELY
YHHUBEPCUTETA.

[Tomemenne Ui XpaHeHUs] W OPOPHIAKTUYECKOTO OOCIYKMBaHUS  y4eOHOTO
obopymoBanusi (Nel79a, 191) Cremnaxku, ceiidbl aast XpaHEHHS Y4eOHOTO 00OpPYIOBAHHUSL.
WHCTpYMEHTHI JUIs peMOHTa 000pYyI0BaHUSI.



IIpunoxenue 1
6 YueGHO-MeToAnYEeCKoe o0eceYeHe CAMOCTOATEIbHO PAaGOThI 00YyIarOIMXCA

[To mucummumae «®u3nKay MpeaycCMOTpeHa ayIMTOpHAs U BHEAYAUTOPHAS CaMOCTOSTETbHAS
paboTa 00yJaromuxcs.

AynutopHas caMOCTOsITeNIbHAS paboTa CTYICHTOB IPE/IoiaraeT peleHue KOHTPOIbHBIX 3a71a4
HA MPaKTHYECKUX 3aHATHSIX.

IIpumepHbIe ayIMTOPHBbIE KOHTPOJIbHBIE padoThl (AKP):
AKP Nel «Mexanuka. Modsiekyasipaasi pusuka. TepmoaguHaMuka»

1. Pajuyc-BeKTOp 4acTHIIBI H3MEHSETCS 110 3aKoHy: I =5t%0+ j+2tk.

Onpenenuts: 1) ypaBHEHHE TPACKTOPUH YACTHIIBI; 2) CKOPOCTh M YCKOPEHHE YACTHIIbI B
MoMeHT BpeMeHH {p=1 ¢; 3) kacarejabHOe ¥ HOPMAILHOE YCKOPEHUE TOUYKHU B OTOT KE MOMEHT
BPEMEHHU.

2. O1MH MOJIb UICAJIBHOTO OHOATOMHOTI'O T'a3a COBEPILAET MPOIIECC
1-2-3. To=100K. Ha yuactke 2-3 K ra3y MoJBOJISAT KOJIUIECTBO 3 2

3T f-------
terwnotel Qu.3 = 2,5 k/[orc. Halimure oTHOMIEHUE pabOThI A1-2-3, ;

COBepmaeMoﬁ ra3oM B XOJ¢€ IIpoHecca, K KOJIMYCCTBY TCIJIOTHI Q1-2-3, T eM
HOFJ'IOH_IéHHOMy ra3oM. 0 P

3. Ha Gapaban panguycoMm R = 15 cM HamoTaHO HUTh. K KOHIly HUTH NPUBSA3aH rpy3 Maccoi m =
800 r, KOTOpBI1 OITycKaeTcs ¢ yckopeHueM a = 1,5 m/c. Onpenennure MOMEHT UHEPIIUU
Oapabana.

4. Crepxenb 1uHOU 1,5 M 1 Maccoid 10 KT MokeT BpalaThCsi BOKPYT HEMOJABUKHOM OcH,
IIPOXOJAIIEH yepe3 BEpXHUM KOHell cTepxHs. B cepeauny crepxHs yaapser myis maccoi 10 T,
JeTAIas B TOPU30HTAIBHOM HalpaBiIeHHH co ckopocThio 500 M/c u 3acTpeBaet B ctepkHe. Ha
KaKOW yroJl OTKJIOHUTCSI CTEPKEHb Iocia yaapa?

5. Onpenenure, Mpu Kakou TeMIeEpaType rasa, COCTOSIIET0 U3 CMECH a30Ta U KHCIOpO/a,
HanbosIee BEPOSITHBIE CKOPOCTH MOJIEKYJT a30Ta M KUCIOpoAa OyayT OTINYaThCs IPYT OT Apyra
Ha Av = 30 m/c?

AKP Ne2 «Quekrpocraruka. [loctossHubli Tok. MarHuTHOE 1M0J1€»

1. B Tpex BepummHax KBaapaTa co CTOpPOHOH a=40 cM HaXOJATCs OJUHAKOBBIE
MIOJIO’KUATENBHBIE 3apsiibl 0 6,4 HK1 kakaplid. HailTh Hanpsi>KeHHOCTh M TOTEHLIAAT
AJIEKTPUYECKOTO T0JIs B YETBEPTOU BeplInHe. PaccunTaTs pa3HOCTh OTEHIIMAIOB MEXKIY
LIEHTPOM KBaJpaTa ¥ 4€TBEPTOU BEPIINHOM.

2. Ha puc. £=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. Onpenenute: 1) cumsl TOka BO
BCEX Y4acTKax IeMNH; 2) TeMJI0BYIO0 MOIIIHOCTb, KOTOpast 3,13
BBIJICTISIETCS] HA COMPOTHBIICHUU R3. Ry €2.12
1
3

3 Konnencarop ¢ eMkocTbio 4 MKD 3apsanian OT HCTOYHHUKA TOKa ¢ HanpspbkeHueM 36 B u
NPUCOETUHUIIN B Toukax A U B ¢ 6arapeeit He3apsKeHHBIX KOHIEHCATOPOB, M300paKEHHOM
Ha pucyHke k 3agaude 15.3. [Ipuuem C1=3Mk®D, Cy=5 Mx®, C3=24 mx®. Haiitu 3apsna,




KOTOPBIH 1ociie 3Toro 0yaet umeth KoHaeHcarop Cs, 1 u3MEeHeHHe 00IIel SHEPruH BceX
4EeTBIpEX KOHICHCATOPOB.

4. KpyroBoii BuTok paguycom R=15,0 cMm pacrosiokeH OTHOCUTETbHO OECKOHEYHO JAJTMHHOTO
MIPOBO/IA TAK, YTO €ro IJIOCKOCTh MapajuieibHa mpoBoay. [lepreHauKysp, BOCCTaHOBICHHBIN
Ha IIPOBO/T U3 IIEHTPA BUTKA, SIBISICTCS HOPMAJIBIO K TIJIOCKOCTH BUTKA. CHJla TOKa B IIPOBO/JIC
11:=5A, cuia Toka B BUTKe ToKH [,=1A. PaccTositHue ot meHTpa BuTKa /10 mpoBoja d=20 cm.
Ornpenenute MarHUTHYIO HHIYKIIAIO B IICHTPE BUTKA.

5. Ha pacctosgnuu a = 1 M OT JUIMHHOTO NPSMOT0 NpoBoJia ¢ TOkoM [ = 1kA HaxoguTcs
KOJIbLIO paguycoM r = 1 cMm. KonbIlo pacnonokeHo Tak, 4ToO MarHUTHBIN MOTOK,
IIPOHU3BIBAIOLINH €ro, MakcuMaseH. Onpenenure, Kakon 3apsj MPOTEYeT M0 KOJIbILY ITPU
BBIKJIFOYEHHUH TOKa B poBojie. ConportusiieHue koapla R = 10 Om.

AKP Ne 3 «BoiHoBasi onITHKA»

1. [TnockoBBIMyKIIas CTEKJISTHHAS JIMH3A C PAINyCOM KPUBH3HBI cheprueckoii moBepxHocTH R
= 12,5 cM npukara K CTEKJISIHHOM IJIaCTUHKE. /luaMeTp HEKOTOpOro TEMHOI'O KOJIbIIA
Herorona B orpaxkenHoM cBete i = 1,0 MM, 1uaMeTp K€ TEMHOTO KOJIbIIa, TTOPSIKOBBIH
HOMEp KOTOPOro Ha 5 equnull 6osbiie, d; = 1,5 Mm. OnpeeniuTh JUIMHY BOJIHBI CBETa A.

2. Ha nudpakiinoHHYIO peleTKy ajaeT HOpMalbHO IIy4OK CBETa OT pa3psAHON TpyOKH,
HaIOJIHEHHOU BOJI0poIoM. UeMy J10JKHA ObITh paBHA MIOCTOSIHHAS PELIETKH, YTOOBI B
HanpasIeHuu ¢ = 41° coBnaganu ABe IMHUM: A = 6563 A (MaxcuMyM TpeThero nopsaka) u
L2 =4102 A (MakcuMyM ueTBepTOro nopsaka)?

3. [lepBbiii mONSAPU3ATOP YCTAHOBIICH TaK, YTO €T0 IUIOCKOCTh MPOIYCKAaHHUs BEPTUKAJIbHA,
BTOPOHA TIOJSIPU3ATOp PAa3BEPHYT 110 OTHOMICHMIO K IiepBoMy Ha yrox 20°. Bo ckoibko pas
W3MCHHUT WHTCHCHBHOCTH €CTECTBEHHOTO CBeTa Takas cucreMa? Ilos KakuM yriaom K
BEPTHKAJIC HY)KHO YCTAaHOBHTH TPETUH MOJIIPU3ATOP, YTOOBI CBET YePe3 TAKYIO CHCTEMY HE
npoien?

AKP Ne 4 «kKBanToBas Mmexanuka. KBanroBasg MexXaHuKa»

1. Yepnoe teno Harpenu ot temmnepatypsl 600 K 1o 2400 K. Bo ckonbko pa3 yBennuuiach
o01as TeryoBas 3Heprus, u3nydaemas TenoM? Ha cKoibKko M3MEHUIach AJIMHA BOJHEL,
COOTBETCTBYIOIIAs] MAKCUMYMY SHEPTHH U3ITy4eHUS U CIIEKTPAIbHBINA COCTAB U3ITyUYeHUs?

2. ®otoH c sHepruel 1 MaB paccesiics Ha cBOOOHOM MOKOMBILIEMC IeKTpoHe. Halitu yron
paccessHUS (JOTOHA M KUHETHUECKYIO SHEPIHIO 3JIEKTPOHA OTAAauH, €ClId B pe3yJibTaTe
paccesiHus JUTMHA BOJIHBI (POTOHA U3MEHMUIAch Ha 25%.

3. Ilpu nmoouepeTHOM OCBEIIEHUH NOBEPXHOCTH HEKOTOPOI'O MeTalljla CBETOM C JUTMHAMHU
BosiH 0,35MKM 1 0,54 MKM 0OHapyXHJIH, 4YTO COOTBETCTBYIOLINE MAKCUMYMbI CKOPOCTH
(OTOAIEKTPOHOB OTIAUYAIOTCS APYT OT Apyra B 2 pasza. Halitu paboTy BeIX0/a 3JIEKTPOHOB C
MOBEPXHOCTHU 3TOT0 METaJlIa.

4. TIy4oK mapasiebHO JABHKYIIIXCS IEKTPOHOB, MMeromtux ckopoctr 10° M/c, magaer
HOpPMaJIbHO Ha Juadparmy ¢ JIMHHOH mienbto mmpuHoil 1 Mxm. Ha skpane 3a mienbio Ha
paccrosauu 0,5M oOpaszyeTcs qudpakinoHHas KapTuHa. OnpeaeauTb JMHEHHOE pacCTOsSTHIE
MeXy Iu(pakIMOHHBIMA MUHUMYMaMHU NIEPBOTO MOPSAIKA.

5. Bo ckonbko pa3 aedpoiisieBcKas JyIMHA BOJTHBI YaCTHIBI MEHBIIIE HEOMPEACICHHOCTH AX ee
KOOPJIMHATHI, KOTOPasi COOTBETCTBYET OTHOCHTEIILHOW HEONPEIeIEHHOCTH UMITybca B 1% ?

6. DIEeKTPOH HaXOIUTCs B OECKOHEUHO ITyOOKOH MOTEHIHANbHOM AMe mupuHoii £. B kakux




TOYKax B uHTepBaje () <x < { IUIOTHOCTb BEPOATHOCTH  HAXOKJAEHUS JIEKTPOHA HA IEPBOM
Y BTOPOM SHEPreTUYECKUX YPOBHIX OJMHAKOBA? BBIUMCIUTH INIOTHOCTh BEPOSTHOCTH AJIS

ITHX TOYeK. Perienne noscHUTh rpaduaecku.

AKP Ne 5 «®@u3uka aromMa u siapa»

1. BeraucnuTh MHIYKIUIO MarHUTHOTO TOJIS B IIGHTPE aToMa BOJ0pO/1a, 00pa30BaHHOTO
BpallleHuEeM 3JIEKTPOHA IO NMEePBOil OOPOBCKOI OpOUTe (CUUTATH BpALIAOIIMICS FIEKTPOH
KPYTOBBIM OCTOSTHHBIM TOKOM).

2. Iokosmuiics non He™ ucrmycTus GoToH, COOTBETCTBYIOMIMIA FOIOBHOM TMHUU cepuu JlalimMana.
Haiitu sHEpruto, UMITYIIbC 1 Maccy 3TOro (oToHa.

3. Mpenapar 22U maccer m = 1 r uamyuaer 1,24-10* a — wactun B cexynny. Haiiaute nepuos

mojrypaciaza 3Toro mpernapara, €ro Ha4aJdbHYI0 aKTUBHOCTb U aKTHUBHOCTB 4€PE3 lMpI[ JICT.

4. SInpa nutus-7 6oMOapaUpYIOTCS TpOoTOHAMHU. B pe3ynbpTaTe mpoTeKaHus SACPHON PEaKIHK
00pa3yroTcs JIB€ OJJMHAKOBBIX YacTullbl. HaiiTu umnynbcebl 3Tux yactuil. [loj kakuMm yriom oHU
pazneratorcsi? CuuTaTh, 4TO SAPO-MUIICHb HEMOIBHXKHO, @ SHEPTHUs HAJIECTAIOUIETO TPOTOHA
paBHa 2,6M»B

BHeayzmTopHaﬂ CaMOCTOATC/IbHAaA paﬁoTa O6y‘~IaIOIJ_[I/IXC$I OCYHICCTBJIACTCA B BUJIC N3YUCHUS
JIMTCPATYPHI IO COOTBETCTBYHOLICMY pa3Zicily C npopa60TK0171 MaTtcepuaia; IoArOTOBKHU K
BBIINNOJIHCHHUIO Ha60paTOpHLIX pa60T 110 (1)I/I3I/IK6, MMOATOTOBKU K CCMHUHAPCKHUM 3aHATHAM U
BBITIOJIHCHUEC MHAWBUAYAJIbHBIX 3aJaHuM.

Ilepevyenb TeM 1JIsl MOATOTOBKU K CEMHMHAPCKHUM 3aHATHAM:
Cemunap 1. IlpuMeHeHune 3aKOHOB COXpaHEHUS U1 OIIPENIEIICHHsI CKOPOCTH T0JIeTa I1yJIn

1. Umnynbc MmaTepuanbHOi TOUKU. MIMIynbc cucTeMbl. 3aKOH COXpaHEeHUs UMITysbea. LlenTp
Macc CUCTEMbI MaTEPUAIIBHBIX TOYEK.

2. MoMeHT uMIyibca yacTulibl. MOMEHT UMITyJIbCa CUCTEMBI. 3aKOH COXPaHEHUSI MOMEHTA
MMITYJIbCA CUCTEMBI MaT€pPUAIbHBIX TOYEK.

3. Pabora cuiiel. MomHocTh

4. KoHcepBaTuBHbBIE (MOTEHIIMANIBbHBIE) CUIIbL. [l0TEeHIIMaIbHAS SHEPT U CUCTEMbI MaTEPUATIBHBIX
ToueK. CBSI3b CUJIBI U MOTEHIMAIBHOM 3HEPTUN.

5. KuHetndeckas 3HEpIrus CUCTEMBI MaTEPUATIBHBIX TOUEK

6. 3aKOH COXpaHEHMsI MEXaHUUECKON SHEPTUH CUCTEMbI MaTEpUAJIbHBIX TOUYEK

7. Ypyrue u Heylnpyrue CoyaapeHus.

CemuHap 2. JIuHaMUKH BpaliaTeabHOro JBUKEHHS TBEPAOIO TeJla BOKPYT HETOABUKHON OCH

1. AHasmorust XapaKTepUCTUK M YPaBHEHUH MOCTYMATEILHOTO U BPAIIaTEIbHOTO JIBH)KCHHSI.
2. OCHOBHOE ypaBHEHHUE JUHAMUKH MMOCTYMATEILHOTO JIBIKEHUS (1B BUJIA).

3. OcHOBHOE ypaBHEHHUE TMHAMHUKHU BpalIaTeIbHOTO JIBF)KCHHS (JIBa BUJIA).

4. MOMEHT CUJIbI © MOMEHT UMITYJIbCa.

5. MOMEHT uHepuu TBEPAOIO Tea.

6. Teopema Illtelinepa.




7. Ilpumenenne Teopemsl LlITeitHepa 1 CBOKCTBA aAAMTUBHOCTH MOMEHTA HHEPIIUU B MPOCTHIX
clly4dasx.

Cemunap 3. DneMeHTHI CTaTUCTUYECKON (PH3UKU

. JIBa MeToa ONMCaHusI MAaKPOCKOTTMYECKHUX CHUCTEM.

. [TapameTpsl cOCTOSTHUSI.

. PaBHOBeCHBIH TIpo1iecc.

. OCHOBHOE ypaBHEHHE MOJICKYIIPHO-KUHETHYECKON TEOPUH Ta30B.

1
2
3
4
5. YpaBHEHHE KUHETUYECKON TEOPUU I'a30B.
6. DHeprusi MOJICKYJI rasa.

7. Pactipenenenue Makcaeinna.

8. Ananu3 pacnpeznenenus Makcsesia.

9

. XapakTepHble CKOPOCTU MOJIEKYJ UJCAIbHOTO Ta3a.
Cemunap 4. Ilepoe Hauano TepMOAUHAMUKH

1. Hasnenue u remrnepatypa ¢ Touku 3peHuss MKT. YpaBHeHue cocTosiHMS H€aIbHOTO Ta3a.
. [lepoe Ha4yasI0 TEPMOJAMHAMUKH.

. Pactipenenieare sHEpruy 1O CTEIICHSIM CBOOO/TBI.

. BHyTpeHHsIs sHeprus KaK QyHKIHUS COCTOSIHUS CUCTEMBI.

. Pabora kak QyHkuus mnpoiecca.

. I3oTepMuueckuii, H30XOPUIECKUN U N300apHUUSCKHUI TIPOIIESCCHI.

. Temmmoemkocte. OTHOIIEHHE TemtoeMKocTel. [Toka3arens agnadaTsl.

. Annabarudeckuii mpouecc. YpaBuenue Ilyaccona.

0O N L W

Cemunap 5. Bropoe Hagaio TepMOIMHAMUKA

1. OO6parumelie 1 HeOOpaTUMBbIE MPOIIECCHI.

2. Bropoii 3aK0H TepMOAMHAMUKH.

3. IIpuBeieHHOE KOJIUYECTBO TEILIOTHI. DHTpOnHs Tena. CBOWCTBA SHTPONIMH U30JUPOBAHHOM
CUCTEMBI.

4. VI3MeHEeHME SHTPOIUH B U30IIPOLIECCAX C NIEATBHBIM ra3oM.

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. Tlotok Bextopa £ . Teopema I'aycca.

4. IloTeHIMAIBHOCTD ANEKTPOCTATUYECKOro 1oJisl. Teopema o HUPKYISAIUN.

5. CBsi3b MEX1Y HAPSHKEHHOCTHIO U TOTEHIIMAJIOM.

6. 'eomerpuueckoe onrcanue nossi. CUII0BbIE JIMHUH. DKBUIOTEHIIUAIBHBIE TOBEPXHOCTH.



CemuHap 7. IlocTOSIHHBIN 3JIEKTPUUECKHM TOK.

1. DOnexrpuueckuii Tok. [ITOTHOCTH TOKA. YpaBHEHHE HETIPEPHIBHOCTH.

2. 3akon Oma Ji1s1 OTHOPOJIHOTO yuacTka 1enu. ConportusiieHue rnpoBoanuka. CoeguHeHne
COIPOTHUBJICHUIA.

3. 3akoH Oma mjig HeoTHOPOAHOTO yyacTka 1enu. Ctoponnue cuibl. DJIC.

4. TlpaBuna Kupxroda.

5. MomnocTts Toka. 3akoH J[koyns-JIenna.

CemuHap 8. V3yuenue pe3oHaHca HANPSKEHUH U ONpeesIeHUEe MHIYKTUBHOCTH KAaTYILIKU

1. Pe3oHaHCHBIN KOHTYP.

2. BeiHyXaeHHBIC KOJIeOAHUS B KOHTYpE.

3. Casur ¢a3 mexay BaemHeit 3JIC 1 TOKOM B KOHTYpE.
4. IToHOE CONMPOTUBIIECHUE B LEMU IEPEMEHHOTO TOKA.
5. Pe3oHaHC HaNPsKEHUI.

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

CemuHap 9. MarnuTtHoe nojie. DIeKTpOMarHuTHasi MHAYKIUS

1. IcTOYHMKM MarHUTHOTO NOJIsl. MarHUTHOE MOJie JBUKYIIETroCs 3apsia U IPOBOJHUKA C TOKOM.
3akoH buo-Casapa.

2. IIoToK ¥ UMPKYJISIUSA BEKTOpAa MHAYKIMU MarHUTHOTo noJisi. Teopema ["aycca u Teopema o
LHUPKYJISIUU.

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

4. Cuna Awmrepa.

5. 3akoH anekTpoMaruuTHOM uHAYKIMU Dapanes. [Ipasuno Jlenna.

6. BuxpeBoe a11ekTpuieckoe moJe.

7. SIBnenne camonHaykuuu. MaaykrusHocTh. ConeHOU.

8. DHeprusi KOHTypa ¢ TOKOM U MarHUTHOTO TOJIS.

Cemunap 10. MaTepdepennus ceera

1. DneKTpOMarHUTHBIE BOJTHBI.

2. KorepeHTHOCTh 1 MOHOXPOMATHUYHOCTh CBETOBBIX BOJTH.

3. Untepdepentius cBeta OT ABYX HCTOYHHKOB.

4. NnrepdepeHius cBeTa OT IIOCKONapaieIbHON TUTACTUHKH.

5. MaTepdepenIus cBeta OT MIACTHHKY nepeMeHHon TonmuHbl. Konbiia HeioToHa.
6. [Ipumenenue uaTepepeHINN CBETA.

Cemunap 11. Iudpaximus ceera

1. SABnenue nudpakunn. Oco6eHHOCTh AUPPAKIMK CBETOBBIX BOJIH. Judpakuns Openens u
®paynrodepa.



2. IIpunnun INolirenca-dpenens. YnpouieHne BbIYUCICHUN ¢ TOMOIIBI0 BEKTOPHON AUArpaMMbl.

3. dudpaxuus Openens Ha KPyriioM oTBepcTHU. 30HbI Dpenerns.

4. Mudpaxus OpayHrodepa Ha y3KOU MPAMOIUHEHHON eI, Y CJI0BHSI MAKCUMYyMa U
MUHHMYMa. 3aBUCUMOCTh MHTEHCUBHOCTH CBETA OT yIJa Au(paKium.

5. dudpakunonnas pemerka. OCHOBHbIE XapaKTEPUCTUKU AUDPAKIIMOHHON PEHIETKU. Y CJIOBHUS
[JIaBHBIX MAKCUMYMOB 1 MUHUMYMOB U JJOOABOYHBIX MUHUMYMOB.

Cemunap 12. Ionsipuzanus ceera

1. ITonspu3zanus cera. EcTecTBEHHBIN U MOJISPU30BAHHBIN CBET.

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

3. Monspu3arus npu ABOWHOM JiydernpenomiieHnu. CBOMCTBa OOBIKHOBEHHOTO H
HEOOBIKHOBEHHOTO JIy4€eil.

4. Ionspuzanuonuelie npusmsl. [Ipuzma Hukous.

5. 3akoH Mantoca. AHaiIu3 NoJsIpU30BaHHOTO CBETA.

6. OnTuyeck aKkTUBHbBIE BEUIECTBA. Bpanienue miockocTy noisipu3aluy CBeTa.

Cemunap 13. KBanToBas npupoaa cera. KopnyckyaspHO-BOJIHOBOM Tyalu3M

1. TerioBoe u3nydeHue abcomoTHO YepHoro Tena. 3akoH Ctedana — bonpimana. 3akoH
cMeleHus Buna.

2. KopnyckynsipHO-BOJIHOBOM Ayanu3M CBeTa. JHEPTus U UMIyisc ¢poroHa. [laBienue cBera.
3. ®oroarddext. 3akonbl hoTodrhdexTa. Dopmyna DUHIITEHHA.

4. O¢pdexr Komnrona. Popmyna Kommnrona.

5. Bonnoseie cBolicTBa yactuu. [{nrHa BosHb! ae bpoins. IIpuHnun HeonpeaeneHHocTr
['eitzenOepra.

Cemunap 14, 15. DnemMeHTbl KBAHTOBOW MEXaHUKU

1. [Inanerapnas monens aroma. [loctynarst bopa.

2. N3nydyenue aromMa BOJI0po/ia M BOAOPOAONO00HBIX cucteM. CriekTpanbHble cepun. Popmyna
banbmepa.

3. CrieKTpbl MHOTORJIEKTPOHHBIX aTOMOB. 3aKOoH Mo3inu.

4. KBaHTOBbBIE 4HCIIa, XapaKTEPU3YIOIIHE TIOJI0KEHUE 3JIEKTPOHA B aToMe. KBaHTOBaHME SHEPTUU.
KBanroBanue MmoMmeHnTa umnysibca. CuH 3J€KTpOHa.

5. Cxema sHepreTuyeckux ypoBHel aroma Bojopoa. [Ipasuna orOopa rmpu aTOMHBIX ITepexojax.
6. 3anoJIHEeHKE SJIEKTPOHHBIX 000JI0YEK B MHOT03JIEKTPOHHBIX aromax. [Ipunuun [Taynu.

Tema 16,17.AToMHas u sinepHast pusnka

1. SIBnenune pagrnoakTMBHOCTH. OCHOBHOM 3aKOH PaJMOaKTHBHOIO pacnaaa. PagnoakTuBHbBIE
PSAIIBL.

2. CocTaB ¥ XapakTepUCTUKU aTOMHOTO siipa. Slaepubie cuibl. KanenbHas u 06o104yeuHas
Mozenu saep. Paauyc sapa.

3. Macca u 3Heprus CBsi3u Aipa. Y IeJIbHas SHEPTUsl CBS3H.



4. SInepHble peakuu. JHEPTHS AACPHON PEaKIUu.

5. YpaBHEHHE U SHEPTETHUECKOE YCIOBHUE a-paciana. CBs3b SHEPTUM O.-YACTHUIIBI C IEPUOIOM
nonypacnaaa. TyHHenpHBIN dQdeKT mpu o-pacmane. CoekTp o-4acTHII.

6. XapakTep crnekTpa y-u3inyueHus. [Ipoueccsl B3auMoeiCTBHS Y-KBAHTOB C BEILIECTBOM.
3aBUCHUMOCTh MHTEHCUBHOCTH Y-U3Jy4EHHs OT TOJIIMHBI cI0s BemecTBa. CpaBHEHUE
MPOHUKAIOIIEH CIOCOOHOCTH Pa3TUYHbBIX BUJIOB U3ITYUCHHUS.

7. Tpu Buga B-pacmana. DHepreTHUECKUi crieKTp B-yacTuil. ['umore3a HEUTpUHO. 3aKOHBI
coxpaHeHus npu B-pacnane. Jlentonsl. JlenToHHBIN 3apsi.

TeMbl 1J151 CAMOCTOSITEJILHOIO HU3YyYCHUHA

1. Beinyxaennble konebanus. Pezonanc

2. BonHbl. YpaBHeHHE MIIOCKOK BOJTHBL. Da3oBasi CKOPOCTh, AJIMHA BOJIHBI, BOJTHOBOE YUCIIO.
Wutepdepeniys u audpaxiuss MEXaHHIECKUX BOJIH

3. MexaHuka )XUIKOCTEH U ra3oB

4. PeanbHbIe Ta3bl

5. DIIeMEHTBI HEPABHOBECHOM TEPMOIUHAMUKHI

6. [IpuHIIUIT OTHOCUTEIILHOCTH B AJICKTPOIMHAMHUKE. MarHUTHOE T0JI€ KaK PEISITUBUCTCKUI
apdexT

7. CepeyHUKH B KaTylIKaX HHAYKTUBHOCTH. Buxpesbie Toku dyko

8. BzaumoeiicTBrE U3Ty4eHUsI C BEIIECTBOM: JIaBJICHHE CBETA, TIOMUHECIICHITHUSA,
(hOTOXMMUYECKHE SIBJICHUS, TUCTICPCUS

9. DHepreTu4eckuii CieKTp aTOMOB M MOJIEKYJ, IPUPOJIa XUMUYECKOU CBSI3U

10. SAAnepuas dusuka. TepmosiaepHas sHEprusi. JHEpreTHKa OyayIIero

IIpumepHble HHANBHAYATbHBIE JoMamHue 3aganus (U/13)

NuauBuayaibHbBIC 33/1a91 U3 UCTOYHUKA!

Koukun 0. I1. Yuebusie 3agaun 1o ¢pusmnke [DneKTpoHHBIN pecypce] : yuedHoe mocobdue / 1O. I1.
Koukwun ; MI'TY. - Marauroropck : MI'TVY, 2015. - 1 anektpon. ont. guck (CD-ROM). —
MakpooObeKT
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7 OIIeHO‘IHBIe cpeacrea AJisi MIPpOBECACHUSA l'[pOMQ)KyTO‘lHOﬁ arrecranuu

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

Kon
WHIUKaTOpa

Nuaukatop 1OCTHXKEHUS
KOMIIETEHIINH

OneHouHble CpeCTBA

YK-1: Cnoco0eH ocymecTB/ISITh NOUCK, KpUTHYECKUIH aHAIHU3 U CHHTe3 HH(OpMAIUM, IPUMEHSITh CHCTEeMHBbIi MOAX0/ IJIfl pellleHUusI 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 PainyCc-BEKTOpa 0 BpeMeHU. HopManbHOE U TaHT€HIIMAIbHOE YCKOPEHUSI.
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. TlonsiTue COCTOSHUS B KJIAcCHYECKOM MexaHMKe. BHemHue M BHYTpEHHHME CHIIBL. 3aMKHYThIE
OCYIICCTBIIACT ITOUCK MEXaHUYECKHE CUCTEMBI. 3aKOH COXPAHCHHUS UMITYJIbCA U €70 CBSA3b C OJJHOPOIHOCTHIO TIPOCTPAHCTBA.
MH(OPMAIUHK 110 Pa3IMIHbIM 5. DHeprus Kak yHHBepcalbHas Mepa pa3Iu4HbIX (OpM JABHKEHHS U B3aUMOACHCTBUS. MexaHndyeckas
THUIIaM 3aIlpOCoB sHeprusi u pabora. Kunermueckass sHeprus. IlorenumanbHast sHeprus. IloTeHuunanpHOE IMOJIE CHIL
KoHcepBatuBHblE cHIbl M NOTEHUUANbHbIE MMOJIA. CBA3b MEXAY CHUIOW M INOTEHUUAIbHOW DJHEprue.
[ToTenunanpHas 3HEeprus ynpyrux aedopmanuii v Moss TATOTEHHUS.
6. 3aKoH coxpaHeHMs MOJHON MexaHuuyeckor sHepruu. CoynapeHue Tell.
YK-1.3 [Tpu o6paboTke nHGOpMATTII 7. TlonsiTue abCOMOTHO TBEPAOTO Teima. MOMEHT cuiibl. MOMEHT MMIyJbCa MPH BPAIIEHUHU 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 JMHAMMKHM BpallaTeIbHOTO JBMKEHUS. (DU3UUECKUI CMBICT MOMEHTa
uHepiuy. PaboTa BHENTHUX CHJI TTPH BPAIIICHHH.

9. lIpeobpazoBanuss ['anmunes. [IpUHIMI OTHOCHUTENBHOCTH.
otHocHuTenbHOCTH. [IpeobpasoBanus JlopeHna u CIeACTBYS U3 HUX.

ITocTynarel crenuanbHOM TEOPUU
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BbIBOAbI U TOUYKY 3pPCHUA

10. OcHOBHOI1 3aKOH PEIATUBUCTCKON JTUHAMUKN MaTepUAIbHON TOUKU. B3aMMOCBSI3b MacChl U SHEPTHH.
Bpewms B ecTecTBO3HAaHMU. ' paHUIIBI IPUMEHUMOCTH KJIACCUYECKON MEXAHUKH.

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

12.3akon bonbiMana o paBHOMEPHOM pAaCIpeNeiCHUH SHEPTUU IO CTENeHsM CcBOOOAbl. CpemHss
KMHETUYECKasi DHEPrUsl NOCTYNATEIbHOTO JBHKEHUS MOJIEKYJ. MOJIEKYIIpHO-KHHETUYECKOE TOJIKOBAHUE
Temneparypbl. CBs3b JaBI€HMsI, KOHLIEHTPALUU U TEMIIepaTypbl. BHyTpeHH:S 3Heprust UeanbHOro rasa.

13. Cratuctuueckuii Mmeron uccnenopanus. Ckopoctu monekyin. [lonstue o GyHKIMM pacnpeneneHus.
3axkoH MakcBesuia sl pacipelesieHns MOJIEKyJl UAEaJbHOro rasa mno ckopoctsiM. Hambosnee BeposTHas,
cpeaHss apudmMeTnueckas U cpeHss KBaapaTHuHasi CKOPOCTH MOJIEKYJI.

14. Pacnipenenenue bonpiimana.

15. Mexanuueckas pabota u Terota. Pabora, coBepiraemasi ra3oM npu U3MeHeHHuu ero oovema. [lepsoe
HayaJo TepMOJUHAMUKHU.

16. [IpumeHeHMe nepBoro Havyajga TEPMOJAMHAMUKH K M30IpolrieccaM. AradaTHuecKuil mporecc.

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

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

19. CtpykTypa TEIUIOBBIX JBHTATE]ed M BTOpOe Havaio TepMmoauHamuku. Kosdduiument nonesHoro
nercTBUs uaeanbHoro temiosoro asurarens. [{ukin Kapuo u ero KIIJI.

20. Tapmonnueckune KojeOaHMs. XapaKTePHCTUKA TapMOHUYECKHX KoJjieOaHWil: aMrummTyna, ¢asa,
gacToTa, HauanbHas (aza. CKOPOCTh M YCKOPEHHE TOUKH MPU TAPMOHUYECKOM MEXaHMYECKOM KOJIeOaHHH.
VYupyrue u kBazuynpyrue cuiibsl. KoneGanus moj nedicTBUeM 3THX CHIL

21. IlpyxuHHBIH MasATHUK. QDU3NMUECKMH U MaremMaTudeckuid MasTHUKH. Juddepenunanbaoe
ypaBHEHHE CBOOOJHBIX He3aTyxaromux Kojebanwil. ['paduueckoe m3obpaxeHue KojeOaHUN. DHEPrus
rapMOHUYECKUX KOJIeOaHH.

22. luddepeHnnanpHOe YpaBHEHHE 3aTyXaloMUX KojeOaHWui u ero perieHne. YacToTa 3aTyXaroIux
konebanuid. Jlorapupmuueckuit rekpement. JJoOpoTHOCTh. BoIHyX1eHHbIe KojeOanus. AMIUIMTYa U (a3a
BBIHY)KJICHHBIX KOJicOaHui. SIBjeHNE pe30oHaHca.
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23. Cnoxxenue rapMOHHUYECKUX KoseOanuid. CloXeHrne TapMOHMYECKUX KOoJeOaHWi OJHOM 4acTOTHI U
OJTHOTO HampaBiieHHs. buenus.
24. CnoxxeHue rapMOHMYECKHX Konebanuil. CroxeHne B3auMHO-TIepIICHANKYIISPHBIX KOJICOaHUH.
25. Dnektpuueckue 3apsaapl. JJUCKpeTHOCTD SJIEKTPUIECKUX 3apsA0B. 3aKOH COXPaHEHHs 3apsSa0B B

3aMKHYTOI>'I cucteMme. Toueunrie 3apsAabl. Cuita B33,PIMO[[€fICTBI/I$I TOYCYHBIX 3apAJ0B B BAKYyME U BCIICCTBEC.
3akon Kymnona. HanmpspkeHHOCTB 3neKkTpraeckoro mods. ['paduyaeckoe n300paxeHune dIEKTPUIECKOTO TOJIS.
[IpuHIUII CynepIIO3UIIMY DIIEKTPUYECKHUX TOJIEH.

26.Pabota cui anekTpocrarndeckoro noss. [lorennman snexrpocrarnyeckoro noms. Hupkymsius
BEKTOPA HAIIPSHKEHHOCTH JIEKTPOCTATHUECKOTO 1oJ1s. [IoTeHIManbHbIi XapakTep 3J€KTpOCTaTHYECKOrO
noJisi. CBsI3b MEXy HaIlIPSHKEHHOCTBIO M MOTEHIMaIoM. [I0TOK BEKTOpa 3J1EKTPUUECKOr0 CMEILICHHUSL.

27. Teopema Octporpajackoro-I"aycca i BeKTopa 3jeKkTpuueckoro cmemienus. [Ipumenenne reopemsl
JUISL pacyeTa IMmoJjen.

28. I1oCcTOSIHHBIN MEKTPUUECKUI TOK, €r0 XapaKTEPUCTUKU U YCIIOBHSI cyliecTBOBaHUs. CTOpOHHUE
cuibl. [InoTHOCTH TOKA. 3akoH OMa B 1uddepennnanbHol (hopMe Kak CleACTBHE FIEKTPOHHOU TEOpUHU
AIIEKTPONPOBOJIHOCTH METAJJIOB. Y IEJIbHAsL TPOBOAMMOCTD M YAEIbHOE cOnpoTHBIeHUE. CONpOTUBIIEHNE
IIPOBOJAHMKOB, €r0 3aBUCUMOCTh OT TEMIIEpaTyphl. DIEKTPOABUKYIIAsl CUjla U HalpsbkeHue. Bzaumocsasb
HANPSDKEHUS, SJIEKTPOABIKYIIEN CUIIBI M PA3HOCTU NOTEHIUAIOB.

28. 3akoH OMa B MHTErpaJibHOM (hopMe JUIs OJTHOPOJHOIO U HEOJHOPOAHOTO YyUacTKOB. Pa3BeTBIEeHHbIE
nenu u npasuia Kupxroga. Pabota 1 MOIHOCTG 31€KTpUYECKOTo ToKa. 3akoH Jxoynsa-Jlenua.

29. MarnuTHOe nosie. Bektop MarHuTHOM MHIYKIIMU. MarHuTHas IPOHUIIAEMOCTh BellecTBa. BexTop
HANPSDKEHHOCTH MarHUTHOTO TOJIsl. MarHUTHBIA MOMEHT.

30. [IpuHIMD cynepno3uLIMK MarHUTHBIX noseil. 3akoH buo-Casapa-Jlannaca. Ilpumenenue 3toro
3aKOHA K pacyeTy MarHUTHOTO MOJIsL OTPE3Ka MPsMOTO IPOBOJIA, KPYTOBOTO TOKA U JUIMHHOTO
IPSIMOJIMHENHOTO TPOBOIHUKA C TOKOM.

31. BuxpeBoii xapakTep MarHUTHOTO 1oJs1. Teopema 0 MUPKYJISIAHA BEKTOpAa MATHUTHOW WHIYKITHH
(3aKOH TOJHOTO TOKA).

32. Cuna Ammepa. 3akon Amrepa. Cuna Jlopenma. /IBmkenune 3apsHKeHHBIX YaCTHIl B MArHUTHOM TIOJIE.

33. MaruuTtHslil notok. Teopema Octporpanackoro-I'aycca ans marautHoro nosist. Pabora o
IIEPEMELICHUIO TIPOBOJHUKA U KOHTYPa C TOKOM B MAarHUTHOM IIOJI€.

34. MarauTHble MOMEHTBI 3JIEKTPOHOB 1 aTOMOB. HamMarunyeHHoCcTh. MarHuTHast BOCHPUUMYHMBOCTD, €€
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CBS3b C MArHUTHOM IPOHUIIaEMOCThI0. Tunsl MmarueTukoB. Ilpupona nua- u napamarserusma.

35. ®eppomarneTuzm. MarautHsbii rucrepesuc. Jlomensl. Touka Kropu. [Ipumenenue
(beppOMarHeTHKOB.

36. SIBneHue 37aeKTpOMarHuTHON MHIYKIUH. 3akoH Dapanes. Ero BpIBOA U3 3aKOHA COXpaHEHUS
sHepruu. [IpaBuio JleHna. Bpanienue npoBosIel paMKA B MArHUTHOM I10JIE.

37. Slnenune camonHAyKIUU. UTHAYKTUBHOCTD. TOKM M HANIPSKEHUSI IPU 3aMBbIKAHUH U Pa3MBbIKAaHUH
uend. SIBneHue B3auMHOU HHAYKIUU. [IpuHun aeicTBus TpanchopmaTopos.

38. DHeprus MarHUTHOTO 1oJisi. O0BbEeMHas INIOTHOCTh SHEPTUU.

39. BuxpeBoe 31ekTprueckoe mose. ToK MpoBOIUMOCTH U TOK cMenieHus. O000IIeHIe TEOPEMBI O
LHUPKYJSIUU BEKTOpPA HAIPSHKEHHOCTH MAarHUTHOT'O TOJIA.

40. Cucrema ypaBHeHHI MaKcBeIUTa B MHTETPATBHON (hopMe. DIEKTPOMArHUTHOE ITOJIC.

41. Tlonstue BoaHbl. KHEMaTHKa BOIHOBBIX MTPOIECCOB. BOHBI POJI0IbHBIE U TIONIEPEUHBIE.
["apmonnueckue BoJHBI. [[1iHA BOJIHBI, BOJIHOBOE YKCIIO. BOTHOBOM (PpOHT, BOJIHOBAsI MOBEPXHOCTbD.
[Tnockue u chepuueckre BoaHbL. YpaBHeHUe Oeryieil BoaHbl. Pa3zoBast ckopocTb. BoiHOBOE ypaBHEHUeE.

42. Tlepenoc sHeprun BomHOU. [ToTOK BOTHOBO# sHeprun. Bekrop YMoBa. dusndeckne cieacTBUs U3
ypaBHeHu MakcBseia.

43. DneKTpOMarHuTHBIE BOJHBL. B030yXIeHHWE JJIEKTPOMAarHuTHBIX BOJH. JuddepeHnmansHoe
YpaBHEHHE NSl DJIEKTPOMArHUTHBIX BOJIH. CBOMCTBA 3JEKTPOMAarHUTHBIX BOJIH. [lepeHoc sHeprum
ANEKTPOMArHUTHOM BOTHOU. BekTop Ymosa-IlokinTuHra. [1IKkana 31eKTpOMarHuTHBIX BOJIH.

44. 11kana 31eKTpOMarHuTHEIX BOJIH. OCOOEHHOCTH ONTUYECKOro Auana3oHa. [lokazarens nmpenomiieHus
Cpenbl.

45. Korepentnole BOiHBI. WHTepdepeHius cBeToBbIX BoOJH. Cll0)KEHHE HHTEHCHBHOCTEH B cllydae
HEKOTEPEHTHBIX U KOTePEHTHBIX KOJIeOaHuil.

46. OnTudeckasi pa3HOCTh xo/1a. CBSA3b ONTHYECKOW Pa3HOCTH X0J1a ABYX BOJH C Pa3HOCTHIO (ha3 MeXIy
HUMHU. Y CIIOBHSI MAKCUMyMa 1 MUHUMYyMa.

47. Cxema lOnra anig nabmoenust uHTepdepeHru. BpemeHHast 1 mpocTpaHCTBEHHAs: KOT€PEHTHOCTb.

48. UnTtepdepenuus B TOHKUX IUieHKax. HaOmronenue konen HproToHA B OTpaskeHHOM M MTPOXOSIIEM
CBeTe.

49. SBnenue mudpakuuu. Judpakuus Openens u @paynrodepa. [punmmn Iroiirenca-Openens.

50. ludpakuus DpeHenss Ha KpyriioMm oTrBepcTrd. 30HBI DpeHens. ['padudeckuil METOM CIOKESHHS
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51.

aMILTUTY]T
Hudpakmus Dpaynrodepa Ha y3kol mnpsmoiuHerHoW mienu. [udpaknuoHHas pemieTka Kak
COBOKYITHOCTh KOHEYHOT'O YHCJIA ILETIEH.

IlepedyeHb TeopeTHYECKHX BOMPOCOB K 3K3aMeHy (3 cemecTp)

agrONE

10.
11.
12.

13.
14.

15.
16.

TemoBoe nznyuenue tena. 3akoH Credana-bonbumana. 3akoH cMmenieHus Buna. ['unoresa [lnanka.
dotoaddext. 3akonsl CroneroBa. Dopmyna DHHIITEIHA.

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

Paccesnue ¢orona Ha cBobogHOM aekTpone. Popmyna Komnrona.

BonHoBble cBoiicTBa yactull. JlnuHa BOdHBI A€ bpoiins. DkcrniepuMeHTaIbHBIE MOATBEPKICHUS
ruIoTe3sl 1e bpouns.

[Tpunuun HeonpeaeneHHocTu. CooTHoleHUe HeompeneneHHocten ['eitzenbepra. OcoOeHHOCTH
IpoLecca U3MEPEHNs B KBAHTOBOI MEXaHUKE.

dusnyeckoe UCTOJIKOBaHME BOJH A€ bpoiuns. BonHoBas ¢ynkuus u ee cpoiictBa. [lmoTHOCTB
BEPOSTHOCTH OOHAPYKEHUS YACTULIBI.

OcHoBHast 3ajaya KBAaHTOBOM MexaHMKU. HecranmoHapHoe M CTalMOHApHOE ypaBHEHUE
IIpénunrepa.

YacTHua B 0THOMEPHOI 6€CKOHEUHOH MPSAMOYTOJIbHON MOTEHIMAIbHOU siMe. KBaHTOBaHME SHEPTHH.
CoOcTBeHHbIE (DYHKIIMHM COCTOSTHUS YACTHIIBI.

[TpoxoxxaeHne YacTHIIbI Yepe3 MOTEeHIMaIbHbIN Oapbep. TyHHENbHBINH 2P QEKT.

KBaHTOBBIN rapMOHUYECKUIN OCIIMILISATOP.

[Tnanerapnas moxaens aroma. Iloctynmatsl bopa. KBaHTOBaHHe 3HEpruM BOAOPOAONOIOOHOM
CUCTEMBI.

W3znydyenue BOAOpoAonogo0HbIX cucteM. CrekTpalbHble cepuH aToma Bozopoaa. OOoOrieHHas
dbopmyna bansmepa.

CneKTpbl MHOTOJIEKTPOHHBIX aTOMOB. 3aKOH Mo3H.

VYpasuenue Lllpeaunrepa ans aroma Bogopoaa. KBantopanue MmomeHnTta ummyibca. [IpaBuna otdopa.
Cnun snekTpoHa. KBaHTOBbIE 4YHClia, OMUCHIBAIOIIME COCTOSIHHME 3JEKTpoHa B aTome. KpartHocThb
BBIPOXKICHUA dHEpreTuueckux ypoBHen. [Tpunumn [aymnu.
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17. llpyHOMI ~ TOXJAECTBEHHOCTH OJMHAKOBBIX dacTUIl. bo3oHsl u (epmuonsl. KBaHTOBBIC

pacupeneneHus.
18. CBoOoaHbIE 37eKTPOHBI B MeTaiuie. DHeprus @epmu. 30HHAS TEOPHUS TBEP/IBIX TEIL.
19. DnekTponpoBOIHOCTH METAIJIOB U MOJIYIPOBOIHUKOB. CBEPXIPOBOAUMOCTbD.

20. SIBnenune paguoakTuBHOCTH. OCHOBHOW 3aKOH paJMOaKTHBHOTO pacrazna. [locrosHHas pacnana.

ITepuon nonypacnana.
21. CocTaB u XapaKTepUCTUKU aTOMHOTO siipa. Kanenbnas moaens. Pasmep u cniuH siapa.

22. Macca u OHCPI'uA CBA3M aTOMHOI'O d1pa. 3aBUCUMOCTh y,HCHBHOﬁ OHCPIrus CBA3W OT MACCOBOI'O

yucia. O0osouedHast MoJIeTb sapa.
23. SlnepHbie peakuu. DHEprus peakuuu. Peakuuu geneHus U CUHTe3a aep.

24. PannoaktuBHBIC psiibl. OCHOBHBIC 3aKOHOMEPHOCTH O-U3ITydeHus siiep. JmuHa cBoboaHOT0 pobera

OL-9JaCTHII.
25. Tpu Buaa B-pacnana. DHepreTuueckuil crektp B-yactuu. Heirpuno.
26. OcobeHHOCTH Y-u3nydeHus saep. [IpoxoxieHune y-KBaHTOB Yepe3 BEIIECTBO.
27. Knaccuukanus >neMeHTapHbBIX YacTHIl. JlenToHsl. JIenToOHHBIH 3apsi.
Anponsl. bapronHslit 3apsz. KBapkoBast Mosienb aipoHOB.

IIpuMepHbIi NepeyeHb NPAKTHYECKHUX 3aJaHUI 1715 IK3aMeHa (2 cemecTp)

s= 6t +3t+2

3agaua 1. /[BrxeHue Texa Maccoil 2 Kr 3a1aHO YpaBHEHUEM: , TJIe TITh BBIPAXEH B
METpax, BpeMs - B ceKyH1ax. HaliTh 3aBUCMMOCTb yCKOpPEHHS OT BPEMEHU. BhIanciauThb
PaBHOJIEHCTBYIOILYIO CUITY, IEHCTBYIOIIYIO HA TEJIO B KOHIIE BTOPOI CEKYH/IbI, U CPEIHIOI0 CHITY 3@ 3TOT
IIPOMEXYTOK BPEMEHHU.

3amaua 2. Touka nBuwxketcs B ockoctd XOY 1o 3akony: X = 2t; y = 3t(1 — 2t).

Haiitu: 1) ypaBHenue Tpaektopuu y = f(X) m m300pa3uth ee rpaduuecku; 2) BEKTOp cKopocTH V; 3)
YCKOpeHHsS & B 3aBHCHMOCTH OT BpPEMEHH; 4)MOMEHT BpPEMEHH tg, B KOTOPBIH BEKTOp YCKOpEHHS a

COCTaBJISICT YTOJ T/4 ¢ BEKTOPOM CKOPOCTH V.
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3agauya 3. OgHOpOAHBINA cTepxKeHb IMHOW (=1 M MOXeT cBOOOHO BpaIlaThCsl BOKPYT TOPU30HTAIBHOM
OCH, MPOXOSAIIECH Yepe3 OJIUH M3 €ro KOHLOB. B apyroi xoHel yaapsieT myJsis Maccod m=7 T, JeTAIIas
NEePHEHANKYIISIPHO CTEP>KHIO M €r0 OCHU BpAILEHHUs, U 3acTpeBaeT B HeM. Omnpenenuts Maccy M crepkHs,
€ClIi B pe3yJibTaTe MONaJaHus Myaud OH OTKJIOHUJICS Ha Yroj 0=60°. [TpunsaTh ckopocTs mynu V=360 m/c.
Cyurate M»m.

SR A A LAY

3anaua 4. [llap maccoit m; = 5 KT ABMKETCS CO CKOPOCTHIO V1 = 1 M/C U CTAJIKUBAETCS C TTOKOSIIIIMMCS
mrapom maccoid my = 2 kr. Onpegenuts ckopoctu U; u U, mapoB nocie ynapa. Yaap cuutath aOCOIOTHO
YIOPYTUM, TIPSIMBIM, [IEHTPATbHBIM.

3anaua 5. 3a npomexxyTok BpemeHH t=10 ¢ yactuna npouuia 3/4 okpyxHocTH paanycoM R=160 cm.
Haiiti: 1) cpenHioro ckopocTh IBMKEHHSI <V>; 2)MOAYNb CpelHEH CKOPOCTH nepeMemeHHﬂ|<v>|; 3)
MOJIyTh CPEIHErO BEKTOPA MOJTHOTO YCKOPEHHMs | <a>|, ecimm gacTuia IBHTAnach M3 COCTOSIHHS MOKOS C
IIOCTOSIHHBIM TaHT'€HLIMAJIbHBIM YCKOPEHHUEM 4 .

3agaya 6. /IBa Mons KHCIIOpOJAa M30TEPMHUYECKH CXKaJlM, a 3aTeM H300apUyecKd pacUIMpHIIN 10
nepBoHavyaibHOTO 00bema. M3BectHo, uto P1=550 kIla, V1=9- 10'3M3, a cpelnHsd KBaJpaTU4Hasi CKOPOCTh
JBIDKEHUS. MOJIEKYJT B KOHEYHOM COCTOSIHUHM paBHa 720m/c. Ha CKOJIBKO M3MEHHUTHCS KOHEUHasl CpeaHss
KMHETUYeCKasi HHEeprusi €ro MOJIEKYyJl OTHOCHUTEIbHO HayalbHOH. IlpeacraBuTh rpauku OMHCAHHBIX
mporeccoB B koopauHaTtax V-T.

3agaya 7. A30T HaXOAUTCS B 3aKpbITOM cocyae oObemoM 3 1 npu temneparype 27°C U aaBieHun 3 aTMm.
IToce HarpeBaHus JaBJICHUE B COCY/I€ MOBBICHIIOCH 110 25 atM. OnpenenuTh: 1) Temmneparypy a3oTa mocie
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HarpeBaHus; 2) KOJIMUYECTBO TEIlia, COOOIIEHHOTO a30Ty.

3agaua 8. Haiitu usmenenue AS sHTponuM Nnpu MpEBpaLLlEeHUH Jbjaa (t= —20°C) maccoit m=10 r B nap
(t,=100°C).

3agaya 9. B Tpex BepummHax KBajgpara co cTOpoHOM a=40 cM HaxomATCs OJUHAKOBBIEC MOJIOKUTEIIBHBIC
3apsaasl o 6,4 HKn kaxeiii. HaliTu HanpsyKeHHOCTh M MOTEHLMAJ 3JIEKTPUUECKOT0 MOJs B YETBEPTOU
BepIIMHE. PaccunTaTh pa3HOCTh MOTEHIIMAIOB MEXly LIEHTPOM KBaJpaTa U 4YeTBEPTON BEPIIUHON

3amaua 10. Onpeaenuts CHIY TOKa, TEKYIIEro Yepes aneMeHT &, eciu £,=1 B, & =2 B, & =3 B, r1=1 Owm,

r,=0,5 OmM, r3=1/3 Om, R4=1 Om, Rs=1/3 Om.

3anaua 11. beckoHeYHO JUTMHHBIN MPOBOAHUK U30THYT TaK, KaK 3TO M300pakeHo Ha pucyHke. OnpeaenuThb
MarHMTHYK MHAYKLUI0 B moms, cozmaBaemoro B Touke O Tokom [ = 80 A, TekylmuMm MO IPOBOAHHUKY.
[Tpunsate r = R/2, rie R=1 m.

3agauya 12. Kpyrosoii BuTok paguycom R=15,0 cM pacnojiokeH OTHOCHTEIbHO OECKOHEYHO JTMHHOTO
MIPOBOJIA TaK, YTO €ro IIOCKOCTh MapajuiesbHa MpoBoay. [leprnenaukynsp, BOCCTaHOBIEHHBIN Ha IPOBOJ U3
LIEHTpa BUTKA, SBJISETCS HOPMAJIBIO K INIOCKOCTH BUTKa. Cuia Toka B mpoBoje |1=5A, cuia Toka B BUTKE
toku |,=1A. PaccrosiHue OT 1ieHTpa BUTKA 10 mpoBoga 0=20 cm. OnpeaennTe MarHUTHYIO WHIYKIIUIO B
LIEHTPE BUTKA

3agaya 13. Ha paccrostHuu a = 1 M OT JUIMHHOTO NPSMOT0 NpoBoja ¢ TOKOM | = 1KA HaXOOUTCs KOJIBIO




Kon
WHJUKaTOpa

NHaukaTop AOCTHIKEHUS
KOMIIETEHIINHU

O1neHOYHBIC CPEACTBA

paauycoM I = 1 cm. Kosb11o pacnosioxkeHo Tak, YTO MAarHUTHBIN MMOTOK, MPOHU3BIBAIOIINMI €r0, MAKCUMAaJICH.
Ornpenenure, Kakou 3apsii IPOTEUYET MO KOJIbILY IIPU BBIKIKOYEHUHU TOKA B IpoBoJie. CONPOTUBIECHUE KOJIbLIA
R =10 Owm.

3agaua 14. XKentolil cBeT HaTpus, KOTOPOMY COOTBETCTBYIOT IJIMHBI BOJH A1=589HM U A;=589,59HM,
nazaet Ha AU(paKIUOHHYIO pemeTKy, uMmermnlyo 7500 mrpuxos/cM. OnpeaenuTs:

1. HaubGonpmmii mops10k MaKCUMyMa Ui 3TOTO CBETA;
2. YrioByro aucnepcuo 1uppakiMOHHON peleTKy;
3. Ilupuny pemeTku, HeOOXOUMYIO JUIsl pa3peleHNs ITUX JIBYX JIMHUI.

3agaua 15.YTo71 o MEKIY IIIOCKOCTAMI TIPOMYCKAHKS TIONSPH3aTOpa i aHaau3aropa pasen 45°. Bo ckombko
pa3s yMEHBIINTCS HHTEHCHBHOCTh CBETA, BHIXOIIIETO U3 AHANH3ATOPA, €CIIH YToN yBennduth 10 60°?

3anava 16. Beimyknas nuH3a paguyca paBHOro 16 cM comnpukacaercsi co CTeKJISHHOM mi1acTuHoi. KoHTakT
JIMH3BI U TUIaCTUHBI neanbHbId. J{muHa BosHb! cBeTa S00HM. [Tomy4unTs BeIpaskeHUs UI PaJIyCOB CBETIIBIX
Y TEMHBIX KOJIEI] M HaliTH paJiyc MSATOTO CBETIOTO KOJbIIA.

IIpumepHbIi NepeyeHb MPAKTHYECKUX 3aIaHUI /151 IK3aMeHa (3 cemecTp)

3agaya 1. MakcuMyM CHEKTpaJIbHOM IJIOTHOCTH SHEpreTHueckoi cBeTuMocTy CollHIIa TPUXOIUTCS Ha
JnuHy BoJHBI 0,48MkM. Cuntast, uro CoHIE U3TyYaeT KaK YepHOE TeJl0, ONPEIEIIHUTE:

1. Temmneparypy ero nmoBepXHOCTH;

2. MoONHOCTB, U3IIy4aeMyI0 €ro MOBEPXHOCTBIO.

3agaua 2. [Ipu HekoTOpOW 3aJep’KUBAIOIIEH PA3HOCTU MOTEHIHUATOB (POTOTOK C MOBEPXHOCTH JIUTHS,
OCBEIIAEMOr0 3JIEKTPOMArHUTHBIM H3JIyY€HHEM C JJIMHOM BOJHBI Ag , Mpekpariaercs. VI3MeHUB AIHHY
BOJIHBI M3Ny4eHHus B 1,5 pasa, yCTaHOBWIM, YTO JIsi MpeKpalieHus: (OTOTOKa HEOOXOJMMO YBEITHYUTh
3aJIepKUBAIOIIYI0 Pa3HOCTh MOTEHIMAIOB B 2 pa3a. Pabora BIXOJa 3JIEKTPOHOB C MOBEPXHOCTH JUTHS




Kon
WHJUKaTOpa

NHaukaTop AOCTHIKEHUS
KOMIIETEHIINHU

O1neHOYHBIC CPEACTBA

Agx=2,39 5B. Beruncnure Ag.

3agaua 3. Kakas yacTh Ha4aJIbHOTO KOJMYECTBA ATOMOB PacaacTcs 3a OJMH I'0J] B PaIHOAKTHBHOM
22
usorone Th*® . Tlepuox nonypacnaga T=7*10° ner.

3agaua 4. ®oron ¢ sHeprueii £€=3,02M>3B B 1os1e THKEIOTO SIIpa MPEBPATHIICS B TAPY IICKTPOH-TIO3UTPOH.
[IpuHUMas, 9TO KMHETUYECKasi SHEPTUS 3JICKTPOHA U MMO3UTPOHA OJMHAKOBA, OIPE/ICINTE KHHETUIECKYIO
SHEPTHIO KAXKIO0W YaCTHIIBI.

. 235 . .
3agaua 5. Onpenenute CyTOYHBINA PacXoJl YUCTOTO ypaHa goU™™ aTOMHOI 371eKTpOCTaHIMEe MOIITHOCTHIO
235
300MBT, eciiut ipu neneHun  9U™ 32 oguH akT Aenenus Beiaeasercs 200MsB sHeprum.

+
3agaua 6. Berunciaute nocrossHayo Punbepra, ecim u3BecTHO, 4TO /i1t HOHOB He™ pa3HOCTB JJTMH BOJIH
MEX/y TOJIOBHBIMU JTUHUSIMU cepuu banbmepa u Jlaiimana AA=133,7aM.

. 1 1 1
3agaua 7a. HaliTu pa3HOCTb SHEpruu CBSA3M oN” U 1p” B siape sB .




0) I[lopsaoxk mnpoBedeHHs] MPOMEXKYTOYHOH AaTTeCTAlMH, TMOKA3aTeJld M KPUTEPHH
OlleHUBAHUSL:

[TpomexyTouHass arrectanus To AuciuiuinHe «Du3uka» BKIIOYACT TEOPETHUECKUE
BOIIPOCHI, TIO3BOJISIONINE OICHUTh YPOBCHb YCBOCHHUSI OOYUAIOIIMMUCS 3HAHUH, M TIPAKTHYECKUE
3a/1aHusl, BBISIBISIFOIINE CTENIEHb C(OOPMUPOBAHHOCTH YMEHUH ¥ BIIAJICHU, POBOIUTCS B (hopMe
sK3aMeHa (2, 3 cemecTp) .

JK3aMeH — YCTHBIN, KJIacCHYecKuid. B kakiom Ousere 2 TeopeTHdecKux Borpoca u 1 3a1aqa.
s momydenust oneHKd «OTIMIHO» WIH «XO0POIo» 00s3aTeIbHO MPABUIIBHOE PELICHNE 33/1a4H.

Kpurepun BbicTaB/IeHUS IK3AMEHAIMOHHON OLEHKU:

— Ha OLEHKY «OTJIHYHO» — OOydaloluiCs JOJDKEH II0Ka3aThb BBICOKUI YpOBEHb
c(OPMHPOBAHHOCTH KOMIIETEHIMI, BCECTOPOHHEE, CHCTEMaTH4YecKoe U IIIyOOKoe 3HaHMeE
y4eOHOTr0o Marepuaja, CBOOOJHO BBIOIHATH NMPAKTHUECKUE 3aJaHUs, CBOOOJHO OIEpUPOBATH
3HAHUSMM, YMEHUSIMU, NPUMEHATh MX B CUTYAIUSX IOBBIIIEHHON CI0XHOCTH; OOy4aroIuics
JOJDKEH 00y1aaTh 3HAHUSMU HE TOJIBKO Ha YpPOBHE BOCIpPOM3BEIEHUS U OOBICHEHUs
UH(pOPMALIMY, HO U MHTEUIEKTYaJbHBIMM HABBIKAMH PELICHUs MPOOJeM M 3a7ay, HAXOXKAECHUS
YHHUKAQJIbHBIX OTBETOB K MpoOIeMaM, OLIEHKU U BBIHECEHUSI KPUTUUECKUX CYXKIECHUN;

— Ha OULEHKY «XO0pomo» — oOyuaromuiics JO0/DKeH II0Ka3aTh CpeJHUM YpOBEHb
c(OpMUPOBAHHOCTH KOMIIETEHIMI: OCHOBHBIE 3HAHMS, YMEHMSI OCBOEHbBI, HO JIOIYCKAIOTCS
HE3HAYUTENIbHbIE OIINOKU, HETOYHOCTH, 3aTPYJHEHUS IIPU AaHATMTUYECKHUX OIepalisX, IepeHoce
3HAHUW U YMEHUI Ha HOBbIE, HECTaH/IaPTHBIE CUTYaLUU;

— Ha OILICHKY «YJAOBJIETBOPUTEJBHO» — CTYAEHT JOJDKEH I10Ka3aThb HNOPOTrOBbIH YpOBEHb
c(OpPMUPOBAHHOCTH KOMIIETEHI[MI, TO €CTh OH JOJDKEH HMEThb 3HaHWs Ha YpPOBHE
BOCIIPOU3BEICHUS U 00BACHEHUS MH(POPMALIMU, UHTEIUIEKTYaJIbHbIE HAaBBIKM PELICHHs IPOCTHIX
3aa4; B XOJI¢ KOHTPOJBHBIX MEPOIPHITUN IOMYCKAIOTCS OIIMOKH, MPOSBISETCS OTCYTCTBHE
OTJICJIbHBIX 3HAHUH, YMEHUH, HABBIKOB, 00Y4aOLUIICSI UCIBITHIBACT 3HAYMTEIbHbIC 3aTPYAHEHUS
IIPY ONEPUPOBAHUU 3HAHUSAMU U YMEHUSMHU IIPH UX NIEPEHOCE HAa HOBBIE CUTYAIUH.

— Ha OLIEHKY «Hey/0BJIeTBOPUTEIbHO» — PE3Yy/IbTaT 00yYeHHs HE JOCTUTHYT, KOMIETEHIIUN HE
c(opMUPOBaHbI, CTYJICHT HE MOXKET M0Ka3aTh 3HaHUS HA YPOBHE BOCIIPOU3BEACHUSI U OOBICHEHUS
UH(pOpMaLIUY, HE MOXET II0Ka3aTh UHTEJUIEKTYaJIbHbIC HABBIKU PEIICHUS MPOCTHIX 3a/1a4.

3a4éT ¢ oneHKol 00yJaronrecs Moy4aroT B pe3yIbTaTe BRIIIOJHEHHS BCEX BHIOB padoT,
IOPEIYCMOTPEHHBIX B 3 ceMecTpe M3Yy4YeHHs IUCHUIUIMHBL. Bce BHIbl paboOT OLIEHUMBAIOTCS
IIPENOIaBaTeNIeM, COTJIACHO YCTAHOBJIEHHOM PEWTHHIOBOM IIKaJle JUIsl aHHOro ceMecTpa. B
ciyyae HeBblodHeHUs oOyuatrommmes 20% - 30% ot obmero uucna BHUIOB padoT,
IPEIyCMOTPEHHBIX B 3 CEMECTpe WJIM MNpU BO3HUKHOBEHHM CIOPHBIX CHUTYyallUd, 3auer
npoBoUTCS B hopMe cobeceioBaHMsI IO BOIPOCaM U 33JJaHUSIM COTJIACHO MEPEYHI0 BOIPOCOB U
IIPaKTUYECKMX 33JIaHUM K 3a4ETY C OLICHKOM.

Kpurepun BoIcTaB/IeHUS 3a4€THOM OLICHKH:

— Ha OLICHKY «OTJIHYHO» — PE3YIbTUPYIOIINI PEUTUHT 00yJaroerocs JOJIKEH COCTABIIATh
85 — 100% ot MakcuMalbHOM cyMMBbI 6ayioB 3a ceMecTp. OOydaronmiics MoKa3bIBaeT BEICOKUI
YpOBEHb C(OPMHUPOBAHHOCTH KOMIIETEHLIUH, BCECTOPOHHEE, CUCTEMAaTHMYeCKoe U TiIy0okoe
3HaHUE Y4eOHOro mMarepuaina, CBOOOJHO BBIINOJHIET MPAKTUYECKHE 3aJaHMs, CBOOOJHO
OlepupyeT 3HAHUSMHU, YMEHHUSMH, HAaBbIKAMHM INPUMEHEHHS MX B CHUTYalUsX IOBBIIIEHHOMN
CJIOKHOCTH;

— Ha OIIEHKY «XO0POILLI0Y» — PEe3yIbTUPYIOUINI peUTHHT 00y4arouIerocs J0MKEeH COCTaBIIATh
70 — 84% or MakcuMaJIbHOW CyMMbI 0ayuioB 3a cemecTp. OOydaromuiicss J0JKEeH MO0Ka3aTh
CpeIHU ypoBEeHb C(POPMHUPOBAHHOCTU KOMIETEHIIMI: OCHOBHbBIE 3HAHUS, YMEHUSI OCBOEHBI, HO
JIOMYCKAIOTCS HE3HAYUTEIbHBIE OIIMOKH, HETOYHOCTH, 3aTPyAHEHHUS IpH aHAJIUTHYECKUX
orepanusx, NepeHoce 3HaHU U yMEHUI Ha HOBbIE, HECTAaHAAPTHBIE CUTYaALINU;

— Ha OIICHKY «Y/10BJIeTBOPUTEIbHO» — PE3yIbTUPYIOLIHI peHTHHT 00y4aroIerocs 10KeH
coctaBiATh 50 — 69% oT MakcuManbHON cyMMbl 0aisioB 3a cemecTp. CTyAEHT JI0JIKEH MoKa3aTh
MOPOTOBBIM YpOBeHb C(HOPMUPOBAHHOCTH KOMIETEHIUH, TO €CTh OH JOJDKEH MUMEeTh 3HaHMS Ha
YpOBHE BOCIPOU3BEACHUS U OOBSCHEHHS] MH(OPMALIUY, UHTEJUIEKTYalbHbIE HABBIKM PEILECHUs



OPOCTBIX 33/7a4; B XOJ€ KOHTPOJBHBIX MEPONPHUATHHA JOMYCKAIOTCS OIIMOKH, MPOSBISIETCS
OTCYTCTBUE OTJCIBHBIX 3HAHUI, YMEHHUH, HABBIKOB, OOYYAIOMINICS UCIIBITHIBACT 3HAYNTEIIBHbIC
3aTpyAHEHU IPU OIIEPUPOBAHNY 3HAHUAMU U YMEHUSAMU IIPHA UX [IEPEHOCE HA HOBLIE CUTYAIIUU.
— Ha OLICHKY «HEY/A0BJIeTBOPUTEIbHO» — PE3YIbTUPYIOLIHIA PEUTHHT 00Y4alOIIerocsi COCTABISET
meree 50% OT MakCUMalbHOW CyMMBI OaJIJIOB 32 CEMECTp pe3ysibTaT 0O0y4eHUs: He TOCTUTHYT,
KOMIICTEHIIMM He C(GOPMUPOBAHbI, CTYAEHT HE MOXKET I[I0Ka3aTh 3HAHUS Ha YPOBHE
BOCITPOM3BCACHUS U OO0BSICHEHHS I/IH(I)OpMaI_II/II/I, HC MOXCT ITOKAa3aTb MHTCIVICKTYAJIbHBIC HAaBbIKU
peLIeHus MPOCTHIX 3a1ad.



