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1. ONMUCAHUE YYEBHOM JUCLIUILJIVHBI

HanmeHnoBanue HanmeHoBanue XapakTepucTHKA yUeOHOM JHCLUIITHHI
nokasaress YKPYITHEHHOH I'DYIITIBI Oynas 3aouHas hopma
HampaBieHU MOArOTOBKH, bopma 00y ucHums
HarnpaBJIEHHE TOATOTOBKH, o0yueHns
npouik. nporpamMmma
BBICLIIET0 00pa3oBaHus
Konuyectso YKpynHeHHas rpynmna Obsi3arensHas
3a4ETHBIX HarpasJ/IeHHit TOArOTOBKH
COMHMIL — 8 13.00.00 Dnextpo- u
TEIIOYHEPreTHKA
HarnpaBnieHue moarotoBku
13.03.03 Duepretuyeckoe
MAaLIHHOCTPOECHUE
Monyneit — 1 ITpoduns: XonoaunpHeie I'oa moaroToBKH
CMBICIIOBBIX MalllMHbBI U YCTAaHOBKH 1-# 1-i 2-i
MoayJien — 4
OO11ee KOIMYECTBO Cemectp
yacos — 288 -4 | 2. | 1 | 2-#
Jlekuun
32 yac. [ 32uac. | 4 uac. | 6 yac.
KonuuectBo yacos B IlpakTHyecKHe, ceMHHAPCKHE 3aHATHSI
HEJeITIO 171 OUHOM ITporpamma BhICIIIETO - | wac. |
(hopMbI 0Oy ueHHS: npodecCHOHATBHOTO JlaGopaTopHble 3aHsTHA
oOpasoBanus —nporpamma | 3Quac. | 32uac. | 4 | 6uac.
ayIMTOPHBIX — 4 OakanaBpuara CamocrosiTenbHas padora

CaMOCTOSITEIIbHOM
paboThI
oOyyatomierocs —5

80,15 yac. [ 49 uac.

[133,154ac.| 120,7 uac

Unan BHAYAJNbHbIC 3adaHHUHA:

2 TMK | AIIP | AIIP

®opma MpOMeKYTOUHOI ATTECTALHN:
(nuddepeHnpoBaHHbIi 324€T, IK3AMEH)

T
3auer |] DK3ameH 3aveTr | Dk3ameH
|

llpumeyanue. Jlns ouxoi (Gopmbl 00ydyeHHs yKa3bIBaeTCsd KOJIMYECTBO MPOBOAMMBIX TEKYIIHX
MOZYBbHBIX KOHTposiel (Hanpumep, 2TMK), npu Hanuuuu — KypcoBast paboTa/KypcoBoil MpPOeKT
(KP/KII); nns ouno-3aouHoif (opmbl 0OydeHUs yKasblBaeTcs, NpH HaJIH4MH, AayJHTOPHAS
nuckMeHHast pabota/koHTponbHas pabota (AIIP), kypcosas paGora/ kypcosoii npoekt (KP/KI).

CooTHolIEHHE KOMMYECTBA 4YacOB ayIMTOPHBIX 3aHATHH M CAMOCTOSITENBHON pPaGOTHI

COCTAaBJIsIET:

i 04HOH popmbl 006y ueHus —62/80,15

64/49

Juist 3a04HOi popmel 0Oyuenus — 8 /133,15

12 /120,7




2. IEJIb Y1 3ATAYM YYEBHOM JUCLUATIINHBI

enb yyeOHOM AHCHHIINHBL: (opMHpOBaHHE KOMIIETEHIUH, HATIPABIEHHBIX
Ha PasBUTHE Hay4YHOrO MHPOBO33PEHUs, MPEACTABICHHUS O COBPEMEHHOW KapTHHE
MHpa, MpUHOOpeTeHHe (YHIAMEHTANBHBIX 3HAHUH | OBJIaZICHHE OCHOBHBIMU
lTpMEMaMil 1 METOJaMM I03HABATeNLHOH AEATENPHOCTH KaK OCHOBOH Oyaylieii
Mpo(ecCHOHANBHON /e TeTbHOCTH.

3ajaun y4eGHON AMCHMIIMHBI: IS YCIIELIHOIO OCBOEHHUSI TPOrpPaMMbl
AaHHOTO ~ MOAyNs ofyvarowemycss HeoOXOAMMBI 6aszoBble 3HAHMS, YMEHWU,
FOTOBHOCTH, TPHOOPETEHHBIE TMPHU H3Y4YeHUH MATEMATUKH W Gusuku B 06BEME
0011e00pa3oBaTeNIbHOM CpeIHel MIKOIbL.

3. MECTO YYEBHOM JUCUUILIUHBI B CTPYKTYPE OIIOI BO

Yyebnasa nucuumimna 51.0.09 «Dusrkay OTHOCHTCS K 00S3aTelbHON YacTH
OIIOIT BO.

M3yyenne naHHOW IUCUMIUIMHBI GasuUpyeTcsi HA 3HAHUM TaKUX y4eOHBIX
AUCLMIUIUH: «Beiciias matemaTuka», « X UuMusy.

Y4ebHas JUCLMIUIMHA ABISETCS OCHOBOMOJArArOIel IS TaKHX yYEOHBIX
JUCLIMITINH: «be3ormacHocThb KUBHENIEATEIILHOCTHY, «XUMUA,
«EcTecTBeHHOHAYUHAs KAPTHHA MUPa.

4. IEPEYEHD IIVIAHUPYEMBIX PE3YJIbTATOB OBYUYEHMSI IO YYEBHOM
AUCHUIVIMHE (MOAYJIIO), COOTHECEHHBIX C INJIAHUPYEMBIMH
PE3YJIbTATAMH OCBOEHMSI OBPA30OBATEJILHOM MPOI'PAMMBbI

B pesynbraTe ocBOGHMS W3ydeHHs y4eOHOM NMCUHMIUIMHBL ¥ 00YYaroLIerocs
JOJDKHBI OBITh CHOPMHUPOBAHBI KOMIIETEHIIHH 1 HHAHKATOPBI HX JOCTHIKEH U

Koa u nannmenoBanne Koa n nanmeHoBaHue HHANKATOPA 10CTH/KEHHS] KOMIETEHIHH
KOMIIeTeHIIHH
OIIK-3. Cnocoben npumensats | UJI-1onk.s. IIpumensieT MaTeMaTHUECKHH annapar aHaIuTHYECKOt
COOTBETCTBYIOLIMI (hH3HKO- reOMETpUH, JIHHEHHON areOpel, AH(GepeHIHanLHOrO U
MaTeMaTHYeCKHH anmnapar, HHTErPaJIbHOTO HCYHCIIEHUS (DyHKIMH OIHOH MepeMeHHOMH
METO/bI aHATH3a U U-20nk-3. [IpuMensieT maTeMaTHyeCKuii anmapar TeopHs
MOJIEJTUPOBAHUA, (GyHKIME HECKONBKUX [EPEMEHHBIX, TEOPHH (yHKIIHiT
TEOPETUYECKOTO H KOMIIJIEKCHOIO TIEPEMEHHOTO, TEOPHH PSAOB, TEOPUH
9KCIIEPUMEHTATBHOTO i depeHIHaTBHBIX YPaBHEHU]
UCCIIEIOBAHHMSI TIPH peLlIeHUH U]1-30nk-3. IlpumMeHseT MaTeMaTHyecKuil anmnapar TeOpHH
MpoeCcCHOHANBHBIX 3a1a4 BEPOSTHOCTEH U MAaTEMaTHYECKOM CTATHCTHKH
WI-4oni4. IlpuMeHseT MaTeMaTHyecKui anmapar YuCiIeHHbIX
METOJIOB
U-50nk-s. leMoHCTpHpYeT noHUMaHue (BU3HYECKUX SBICHHH U
NPUMEHSET 3aKOHbl MEXaHUKH, TEPMOJMHAMUKH, 3JIEKTPHYECTBA U
Marserusma, ONTHKH, KBAaHTOBOH MEXaHUKH U aTOMHOM (pU3uKH
(3memMeHTEI)
UT-60nk-6. leMOHCTpUpYET MOHUMaHHE XUMHUYECKHX ITPOLIECCOB U
3HAHME OCHOBHBIX 3aKOHOB XHMHH.

B pesynpraTe usydeHus: AUCUUIUIMHEI 00YUYaIOLMHCS JOMKEH:




3HaTh: 3HATh W MOHMMATBH CYTh OCHOBHBIX usnyeckux sBieHMH U unel,
OBIIAZIETh (DYHAAMEHTATBHBIME MOHATHSIMU, 3aKOHAMH U TEOPHUIMHU KIIACCHYECKOH U
COBPEMEHHON (DU3MKHM,0BNANETh NpPUEMAMH U METOIAMH PELEeHUsT KOHKPETHBIX
3ajia4 U3 pa3HOOOPa3sHLIX 061acTeHMU3UKH, 03HAKOMUTLCS C COBPEMEHHOM Hay4YHOH
armapaTypomu.

YMeTb: HMCHONBb30BaTh TONYyUYEHHbIE 3HAHMS NpH PELIEHUU MPaKTHUECKUX
OMpPOCOB,  CHOPMUPOBATH  LEdb  MPOBEAEHUS busuueckoro  skcrnepumenra,

dHalM3MpoOBaTh  MOJyYCHHBIE  pe3yJbTaThl  MPOBEJEHHOW  pPabGoThI,

aHaJM3MPOBATh KOHKPETHbIE (PU3UYECKHE ABJICHHS U IIPOLECCHI, ONMPENEISTh
TOYHOCTE M3MEPAEMOH (PU3UUECKOH BeTHYMHBI, CHOPMHUPOBATH YMEHHE BBLIENISTH
KOHKpETHOe (HU3MYecKoe COxepiKaHWe B MNPUKIAAHBIX 3a7a4aX CBOEI Oyaylueit
Npoheccum.

Baanern: COBPEMEHHBIMH ~ METOJAMH  (DU3MYECKHX  HCCJIEIOBaHUM,
COBPEMEHHOH HAay4HOW M TeXHHYECKO# ammapaTypoii, NpueMaMid M MEeTOJaMH
PEILICHUS KOHKPETHBIX 3a/lay U3 pa3HbIX obnacTei Gpusnky.

5. MPOIT'PAMMA YYEBHOM JUCHUIIIUHBI
Moayar ®usuxa
1-i1 cemecTp
Cmbica0B0oit Moayab 1. OcHOBBI MeXaHHKH H MOJIEKYJ/JISIPHOH (PU3HKH
Tema 1. Kunematnka mMatepuansHoii Touku. Jlunamuka NOCTYNATEIBHOrO IBHIKEHHUSI.
Tema 2. JIunamuka nocTynaTenbHOro JABMKEHHUS. BpamarensHoe nBuxkeHue
TBEPJIOro Tea.
Tema3. Pabora. Mexanuyeckas sHeprus. 3aKoHsI COXpaHEHHH.
Tema 4. OcHOBBI MONTEKyY ISIPHO-KUHETHUECKOH TEOPHUH. M3zonpoueccel. MneanbHbiii
ras.
Tema 5. SBnenus nepeHoca. Pacnpenenenue Makcgenia
Tema 6. IlepBslit 1 BTOpOIi 3aK0HBI TepMoarHaMuKU. CBOMCTBA KUAKOCTEH U
TBEPJbIX TEJI.
CMmpici0BO# MoAyb 2. DIeKTPOAHHAMHKA
Tema 7. Dnexrpocraruka. BemecTso B 3meKTpruecKoM mose.
Tema 8. IocrosiHHbIif anexTpudeckuit Tok. 3akons OMa, Jhxoyns - Jlenua.
Tema 9. Dnextpomarnerusm. 3akonsl Buo — Casapa -Jlaruiaca, Awmriepa, JIopenna.
ONeKTPOMArHUTHAs MHIYKIIHS.

Moayas ®Pusuka

2-i cemecTp

CwmbicaoBoii moaysb 3. Kone6anus u Bosinbl. Boainosasi onTuka

Tema 10. Konebanus u ux ceoticta. MasTHHKH.

Tema 11. Yrpyrue u a7eKTpoMarauTHble BONHEL. Y paBHEHHE BOJIH. DHeprus
BOJIHBL. MIHTephepenuus BomH. CTosiume BOJIHEL 3ByKOBbIe BONHbBI. OCHOBHbIE
CBOMCTBA 3JIEKTPOMATrHUTHBIX BOJIH, HX LIKAJA.

Tewma 12. Bonnosas ontuka. MHtepdepenims, mudpaxius, AMciepens,
MOoJIsIpU3alHs CBeTa.

CumbiciioBoii Moayab 4. KBanTosasi ontuka. ®H3MKa ATOMA2 H ATOMHOTO Aapa



Tewma 13. TennoBoe usnyyenue. Buewnuii porosddexr. Ypasuenue
OunwmreitHa. Ddpext Kommnrona.
Tema 14. BosnHoBele cBoiicTBa BellecTBa. DIeMEHThI
KBaHTOBOW MEXaHHKH.

Tema 15. ®usuka atomHoro sinpa. PanmoakTvBHOCTS. SAnepHele peakiuu.
DNeMeHTapHbIe YaCTHUIIbI.

6. CTPYKTYPA YYEBHOM JUCHUITJIAHBI

Hassanne
CMBICJIOBBIX
MOMIYJIEU U TeM

KomnunyectBo yacos

ouHas hopma 00yueHHs

3a04Has/0YHO-3204UHAS

dopma oOygeHus

BCETO

B TOM HHCJIC

a6’ | uag?

CP?

BCETO

B TOM 4HCJIE

b n | nabd

HHI

2

314 5 6

7

9 [10] 11

I

Moayab 1. ®usuka

1-ii cemecTp. CMbICI0BOIT MO

Jib 1. OCHOBBI MEXaHHUKH H MOJIEKYJIfl

HOIi pHU3NKH

Tema 1. Kunemaruka
MaTepHAaIbHOH TOYKH.
Kunemaruueckue
XapaKTEePUCTUKH
IIOCTYIIATEIbHOTO U
BpallaTe;ibHOTO
JBHIKEHHUS.

14

10,95

0.4 0,4

10,15

Tema 2 /lunamuxa
MOCTYNAaTeIbHOTO
JBH)KEHHS. .
Bpamarensroe
JNBHKEHHE TBEPOrO
Teja.

16

10.8

0,4 0.4

10

Tema 3. Pabora.
Mexannyeckas
SHeprus. 3aKOoHbI
COXpaHEHHS.

10,8

0.4 0,4

10

Tema 4. OcHOBBI
MOJIEKY JISIPHO-
KHHETHYECKOH
Teopu. MneanbHblit
ras.

14

15,8

0.4 0.4

15

Tema 5. ‘IBnenns
nepeHoca.
Pacnipenenenne
Makcgesuna. .

18

10

21

0,5 0.5

Tema 6. Ilepsoiit u
BTOPOH 3aKOHBI
TEPMOIUHAMMKH.
CaoiicTBa uKoCTE H
U TBEPABIX Tell.

18

10

21

0,5 0,5

Hmozo no
CMbIC/1060MY
Mmooyaio 1

92

20 20

52

90,35

2,6 2,6




CmbIca0Boii MOaYIIb 2. DIEKTPOAHHAMHKA

Tema 7.
DNeKTpocTaTHKA.
Bemectro B
DIIEKTPHUUYECKOM TI0JIE.

14

16

0.5

0,5

15

Tema 8. ITocTostHHBIH
JNICKTPHYECKHUH TOK.
3aKOHBI IOCTOSIHHOTO
Toka: Oma, JlxoyJis -
Jlenua .

IS

(8]

16.8

0.4

0.4

16

Tema 9.
DNEeKTPOMAarHeTH3M.
3akonsl buo — Capapa
-Jlannaca, Ammnepa,
Jlopenna.
DJIeKTpOMarHuTHast
UHAY KM

21,15

1115

18

0,5

0.5

L7

Hmozo no
CMBICTI080MY
Mooyio 2

50,15

12

10

28,15

50,8

1,4

1,4

48

Bcero no
CMBICJIOBBIM
MOAYJISIM

142,15

32

30

80,15

141,15

133,15

Kamm

1,6

0,6

CPsk

HK

K9

Kammk

0,25

0,25

Konmpons

2

Bceero yacos:

144

32

30

80,15

144

4

4

133,15

2-ii cemecTp .  CmbiciioBoii moay.as 3. «Kosebanus u Bosnbl. BoiHoBas onTuka.

Tema 10. Konebanus
H UX CBOIiCTBA.
MasgTHHKH.

18

6

6

6

17

15

Temall. Ynpyrue u
JIEKTPOMAarHUTHBIE
BOJIHBL. Y paBHEHHE
BOJIH. DHEprus
BOJIHBI.
HnaTepdepenuus
BoJIH. CTostume u
3BYKOBbIE BOJIHBI.
OcHOBHEIE CB -Ba
3IEKTPOMArHUTHBIX
BOJIH, WX LIKAJIA.

18

LET

15.7

Tema 12. Bonnosas
OIITHKA.
Hurepdepenius,
nudpakuus,
IUCTIEPCHSL,
NOJISIPA3allks CBETa.

22

27

Hmozo no

58

18

20

20

61,7

55,7




CMbICTI060MY MOOYIIO
3

Cmoicnosoii modyas 4.«KBantosast ontuia.

DPusuxa aroma H ATOMHOI0 siapa »

Tema 13. Tennosoe
H3nyueHue. BHelHuii
poToaddexr.
YpaBHeHne
Oliniteiina. dpdext
Komrirona.

22

20

Temald. Bonnobie
CBOMCTBA BEIllECTRA.
DIIEMEHTEI

KBAHTOBOMH MEXaHHKH.

14

10

27

25

Temal5s. ®usuka
aTOMHOTO s/1pa.
PanuoakTHBHOCTS.
SnepHble peakuuu.
DJleMeHTapHble YaCTHIIE

11

22

20

Hmozo no

CMbICTI0860MY MOOYI0
4

55

14 12

29

71

65

Bceezo 3a 2-ii
cemecmp

113

32 32

49

132,7

120,7

Kamm

1,6

0,9

CPrk

HK

K9

2

Kammok

0,4

0,4

Koumpons

27

Beezo uacoe

144

144

Beerozal u Il

cemMecTp

288

64 62

129,15

288

10

10

253,85

IMpumeuanus: 1. n — nekunn;

2. N — npakTHyeckue (ceMMHapcKue) 3aHATHA;
3. nab — nabopaTopHbie 3aHATHA;

4. MHA — HHANBUOYANbHEIE 3AHATHS,

5. CP- camocToaTenbHas paboTa.

7. TEMbI CEMUHAPCKHUX U IPAKTUYECKHUX 3AHSTHUH ne nianuposanuce

Ne
n/n

HaszBanue TeMbl

Koauuecrro yacor

oOYHas
dhopma

3aouynan
¢popma

1| Kunemartuka mMaTepuansHoii Touky. Kunematuueckue

XapaKTEPUCTHKH MOCTYNATEILHOIO U BpaluaTeJIbHOIO ABHIKECHHA.

I~

TBEPJIOTO Tea.

HnHamuKa nocTynaressHoro IBUXKEHHS. BpamatenbHoe qBrKeHne




Pabora. Mexanunueckas sHeprus. 3akoHbl COXpaHEHHs.

OCHOBbI MOJIEKY IIPHO-KHHETUYECKOI Teopuu. MneanbHelii ras.

JBnenus nepenoca. Pacnipenenenne Makcpena.

Oh [ on [ L

IlepBetit u BTOpOA 3aKoHbI TepMoaHHAMAKH. CBOHCTBA KHAKOCTEH 1
TBEPABIX TEJL.

7 | Dnekrpocrartuka. BeniecTso B 3JIEKTPUYECKOM [10JIE. - -
8 | IlocTosHHBIH 3eKTpHUecKHii TOK. 3aKOHBI IOCTOSHHOIO TOKA: Owma,
Jlxoyns -Jlenua . S
9 | DnekrpomarneTusm. 3aKoHbI buo-Casapa-Jlanaca, Amnepa,
Jlopenua. JnexTpoMaruUTHAS HHIYKLHS )
10 | Konebauusi u ux cBoiicTBa. MasiTHHKH. - =
11 | Yopyrue u snekTpoMarHuTHbIE BOIHEL YpaBHeHHE BOJIH. DHEPrus
BONHEL MHTepdepentms Bos. CTostuue BOHBL 3BYKOBbIE BOJHBL - -
OcHOBHbIE CBOMCTBA 3IEKTPOMArHHTHBIX BOJIH, HX [IKANA,
12 | Bonnosas onrtuka. Untepdepenuus, mudpaxis, JMcrepcus, i
HOJISIpU3aLUs CBETA. .
I3 | Tenniosoe usnyuenue. Buemnuii porospdexr. Ypapuenue ) i
O#nTeitHa. Dddekt Komnrona.
14 | BonHoBbie cBOMCTBA BellecTBa. DIeMeHThI KBAHTOBOMH MEXAHHKH. - =
15 | ®usuka atomHOro sjpa. PanuoakTuBHOCTE. SlnepHble peakiuy. ) i
DJleMeHTApHBIE YAaCTHIBI.
Bceero: -
8. TEMbI JIABOPATOPHBIX PABOT
Ne Ha3zBauune Tembl KosnuecTBo 1acos
n/n
04 HAS 3aouHasn
(popma (popma
I | Kunemaruka MatepuanbHoit Touky. KuHematiyeckue 5 0.4
XapakKTepHCTHKH MOCTYnaTEeJIbHOTO U BpamaTe/IbHOr O ABHKECHH A i
2 | luHaMKKa OCTYNaTeNbHOrO ABHIKEHH . BpamarensHoe nBukeHue 4 0.4
TBEPAOrO Teja.
3 | Paborta. Mexanuueckast 3Heprus. 3aKoHbI COXPaHEHHS. 2 0.4
4 | OCcHOBBI MOJIEKYJISSPHO-KHHETHYECKOH Teopuy. Ueansuplil ras. 6 0.4
5 | Asnenus nepenoca. Pacnpenenenue Makcsenna. 4 0.5
6 | Ilepsbiit 1 BTOpO#i 3aKoHBI TepMoIMHaMUKH. CBOMCTBA JKUAKOCTEH 1 4 0.5
TBEPABIX TEJ.
7 _| Dnextpocratuka. BewecTBo B 21eKTpHUecKoM mojie. 6 0,5
8 | [locrosiHHBIH 35eKTpUYecKuii TOK. 3aKOHBI MOCTOSHHOTO TOKA: Owma, 6 0.4
JDxoyns -Jlenua .
9 | Dnextpomarnernsm. 3akons! Buo—Casapa-Jlannaca, Amnepa, 6 0.5
Jlopenua. DeKTpoMarHuTHAS WHIYKLHS
10 | KoneGanust u ux coiicrBa. MasTHHKH. 4 1
11 | Ynpyrue u 351eKTpOMarHuTHbIE BOJHbL. Y paBHEHHE BOJIH. DHeprus
BoJHBL. IHTepdepenius BosH. CTosUme BOJIHEL 3BYKOBBIE BOJIHEL 8 1
OcHoBHBIE CBOMCTBA 2JIeKTPOMATHUTHBIX BOJIH, HX [LKAJIA.
12 | Bonuosas ontuka. MHTepdepeHuus., nuppaKius, IUCIEepCHs, 4 1




B HoJIsipr3aliks cBeral
I3 | Tennosoe usnyuyenue. Buemmnuii dotoaddexr. Vpapnenue 5 |
DiiHiTeiina. Dpdext Kommnrona. -
14 | BosiHoBbIe cBOMCTBA BelllecTBA. DeMEHThI KBAHTOBON MEXaHHKHL. 1
15 | ®usuka atomuoro anpa. PaqyoakTHBHOCTb. S nepubie peakiuu.
DIEMEHTAPHEIE YACTHIIBL. 4 ]
Beero: 62 10
9. CAMOCTOSTEJBLHAS PABOTA
Ne Ha3Banue TemMbl Koanuecrso
n/n 4acoB
ounas | 3aounas
dopma | dopma
1 Kunemaruka matepuansHoit Touku. Kunemaruueckue XapaKTEpUCTUKH g 12
HOCTYNAaTEILHOIO U BPALATEIbHOTO IBUIKCHUS.
2 | JluHamuKa nocTynaTebHOro ABHIKEHHS. BpaiarensHoe nsuxeHue 2 12
TBEP/IOr0 Tesa.
3 | Pabora. Mexannyeckas sHeprus. 3aKoHbl COXpaHEeHHs. 8 12
4 | OcHOBBI MOJIEKY ISIPHO-KHHETHYECKOH Teopyn. VineanbHbli ras. 8 12
5 | ABnenus nepenoca. Pacripeenenue Makcseia. . 10 12
6 | IlepBelit u BTOPOIi 3aKOHBI TepMOAMHAMHIKH. CBOMCTBA KHIKOCTEH 1
TBEP/BIX TeEJI. 10 16
7 | DnekTpocTaTiKa. BeluecTBo B 3eKTpHYECKOM TOIE. 8 13
8 | IlocTosiHHBIH dneKTpUYecKuit TOK. 3aKOHbI IOCTOSHHOrO ToKa: OMa. 9 13
Jbxoyns -Jlenna . '
9 | DnexrpomarneTnsm. 3akonsl buo — Casapa -Jlamaca, Awmnepa, 11.15 18
Jlopenna. DeKTpoMarHuTHas HHAYKIHS )
10 | Konebauust u ux cBoiicTBa. MasTHUKH. 8 22
11 | Ynpyrue u anekrpoMarduTHbIE BOMHEL. Y paBHEHHE BOJIH. DHeprus
BOTHbL. MHTepdepenuns BonH. CTosiune BOAHBL 3BYKOBbIE BOIHBI. 8 20
OcHOBHBIE CBOMCTBA JIEKTPOMArHUTHBIX BOJIH, HX LIKAIA.
12 | Bonnosas ontuka. MuTtepdepenius, nudpakuus, Jucnepeus, 3 20
HOJIIpH3ALlUs CBETA.
13 | Tennosoe u3nyuenne. Buemnuit potosddexr. Ypasnenue
Oitawteitna. Ddpext Komnrona. 8 20
14 | BonHOBBIE CBOMCTBA BEIIECTBA. DIEMEHTHI KBAHTOBON MEXAHHKH. 8 26
15 | ®uzuka aromuoro sapa. PaguoakTuBHOCTD. S aepHble peakiuy. 9 25.85
DJleMeHTapHbIE YaCTHIIHI. '
Bceero: 129,15 | 253,85

10. OBECHEYEHHME OBPA3OBATEJILHOI'O NMPOLECCA JJIs1 Jidl C
OIr'PAHUYEHHBIMH BO3MOKHOCTSIMU 3IOPOBbLS 1 HHBAJI 1701(0]}]
B xone peamuszauuu y4yeGHOW [MCUMILIMHBL HCTOJB3YIOTCS clleiyrolme
AOMNOJIHUTENIbHBIE METOAbl OOyueHMs, TEeKyIIero KOHTPOJIS YCIEBAEMOCTH U
MPOMEXYTOYHOM aTTecTalny 00y4arloLMXcs B 3aBUCUMOCTH OT WX MHIAMBULYaIbHBIX
OCOOEeHHOCTEH:

1) nns rayxux u caabocblIaluX:
- JIEKI|UH O(OPMIISIOTCS B BUZIE 3JIEKTPOHHOIO JOKYMEHTA;




- [TMCEMCHHBIC 3a/1aHHS BBINOHAIOTCS HA KOMIIBIOTEPE B THCHMEHHOM (opMe;

- 324€T NIPOBOIMTCA B IHUCHMEHHOH dopme Ha KOMITBIOTEpPE; BO3MOIKHO
NPOBECHHE B

- (hopme TecTHpOBaHuS.

2) Uit M1 C HAPY LIEHUSIMH OTIOPHO-IIBUTATEIBHOTO anrnapara:

- JIEKLMH ODOPMIISIOTCS B BUJIE SJIEKTPOHHOTO JIOKYMEHTA;

- TUCPMEHHBIC 3a1aHHUs BBINONHAIOTCS HAa KOMIBIOTEPE B IMCbMEHHON (hopMe;

- 324€T NPOBOAMTCA B NUCBMEHHOH dopMe Ha KOMIIBIOTEPE; BO3MOMKHO
NPOBEJICHHE B

(popme TecTupoBanus.

[pu  HeoGxomumocTy mpemycmatpuBaercs —yBennueHue BPEMEHH IS
MOArOTOBKU OTBETA.

[Ipouenypa mpoBemeHds NpoMexyTOUHON AaTTeCTALHH s o0yHaromuxcs
YCTaHaBIIUBACTCS ¢ yYETOM MX UHAUMBHMIYAIBHBIX MCHUXO(DU3UYECKUX OCOOEHHOCTEMH.
IIpomexyTouHas aTTecTanus MOXKeT IPOBOAUTHLCSA B HECKOIBKO TATIOB.

[Ipy  nposeneHuu mnpouenypsl  OLEHMBAHHS  pE3yJTLTATOR oOyueHus
IIPENyCMaTpHUBAETCs UCIIOTb30BAHME TEXHUUECKUX CPENCTB, HEOOXOAUMBIX B CBSI3H C
MHAUBUIYATbHBIMA OCOOEHHOCTAMHE OOYy4aroLMXCcs. DTH CpecTBa MOTYT ObITh
NPENOCTABICHBl YHUBEPCUTETOM, MM MOTYT HCIIOJIb30BaThCS COOCTBEHHbBIE
TEXHUYECKUE CPeJICTRA.

[TpoBezenue npoueayphl OLEHUBaHKS PE3yTBTATOB 00YUYEHHs IOMyCKAEeTCs ¢
UCIIOJIb30BaHUEM TUCTAHLIMOHHBIX 00pa30BaTebHBIX TEXHOJIOTHIA.

ObGecneunBaercss HOCTYN K HMHOOPMALUOHHBIM W oubnrorpaduueckum
pecypcam B ceru MurepHer i kaxzgoro obydaromierocss B dhopmax,
alalITUPOBAHHBIX K OPAHUYEHUSAM MX 3710POBbs U BOCIIPUATUS HHDOPMAIHH:

1) s rimyxux v cnabocnblanmx:

— B IIe4aTHOU opme;

— B (hopMe 3J1eKTPOHHOTO JOKYMEHTa;

2) [l ML € HAPYITEHUSIMH OTIOPHO-JBUTATEIBHOTO aIlapara;

— B [1I€4aTHOH (hopme;

— B (hopMe 37IeKTPOHHOIO IOKYMEHTA.

— B (DOpMe 3JIEKTPOHHOTO JJOKYMEHTa;

3) A7t 9L ¢ HAPYIIEHHAMHE OIIOPHO-BMIaTeNLHOrO afnapara:

— B [1e4aTHOU opme;

— B ()OpMe 3J1€KTPOHHOTO JOKYMEHTA;

— B (hopme aynuodaiina.

11. UHIUBU1Y AJIBHBIE 3AJIAHUS

Bonpocsi asis Tekymero kouTpous (1-i eMbic/0Bol MOAYIIB)
l. ®usnueckue OCHOBBI KIACCHYECKOH MexaHWku. KuHemaTtuka MaTepUalibHON
ToukH. CkopocTh. Yekopenue. TaHreHUMANEHOE B HOPMAJIBHOE YCKOPEHHE.
2. KuHemarnyeckye XapakTEPHCTHKH BpALIATENBHOrO JBHXKEHHS. AGCOTIOTHO
TBEPAOE TeNIO. YIJIOBOW IyTh, YIVIOBas CKOPOCTh. Ilepuon obpaieHus U ero



CBA3b C 4acTOTOH OOpalleHus M YITOBOH CKOPOCTHIO. YTIoBoe yCKOpEHHeE.
CBA3b yIIIOBBIX U JIMHEHHBIX BEJIHUNH.

3. Kunemaruka. ®@opmyJisl asist myTH, CKOPOCTH, YCKOpPEHH s, Ul pAaBHOMEPHOI'O U
PaBHOIIEPEMEHHOI0 MOCTYNATEILHOrO IBUKECHMS.

4. Jlnnamuxa. [Tepselii 3axon HeroToHa. MHuepuuanbHele CHCTEMBI OTCYETA.

[TousiTue cumel 1 Maccel. Bropoii 1 TPeTHUH 3aK0HbI HproTOHA.

/lMHaMuKa BpalnaTebHOro ABUKEHHUS TBEPLOTO TENa.

6. Mexanuyeckas pa6ora. MoIHOCTS. KoncepBaTuBHbIe ¥ AUCCUNATUBHbBIE CUJIBL
Pabota ynpyroii cunel. Pa6ota B 1ose Ciibl TArOTEHHUS.,

7. DHeprusi - exdHas Mepa pasMHYHBIX (OPM [BHUIKEHHS MATEPUHU.
Mexanudeckas sueprusi. CBA3b  H3MEHEHUsS] KMHETHYECKOM SHEpPruy Teia ¢
paboToi MpuiokeHHBIX K HeMy cuil. KuHeTudeckas sHeprus BpALLAIOLIETroCs
TBEPLOro Tea.

8. Mexanuyeckas sHeprusi. [loTeHnuManbHas >Heprus Tena B TOJNe TATOTEHHS.

W

[TorenuuanpHas SHeprusi ympyroi ngedopmauuu. [paduueckoe
MpENCTaBlIeHHE MOTEHUUANBHON 3HEpPrud NpH MOMOILM TOTEHLMUATBHBIX
KPUBBIX.

9. 3aKoHBI COXpaHEHHs M WX pOJb B (GU3MKE. 3aKOHBI COXpaHEHMs] UMITyJbCa,
MOMEHTa HUMITyJIbCa, MEXAHWYECKOU SHEPIHH.

10.MonekynpHo -  KMHETHYeCKOE M  TepPMOJMHAMMYECKOE  OMHMCaHMe
MaKpOCKOIUYECKUX CHCTEM. OcHOBHOE  ypaBHEHHE MOJIEKYJISAPHO -
KMHETHYECKOH TEOpHM M HaBieHusi. [a3oBble 3aKOHBl  KaK CJeACTBHE
OCHOBHOI'0 3aKOHA.

I'1. DnemenThl KnaccHyeckoi craTUCTHKA. PacrnpeseneHne MONEKY HAEAIbHOIO
rasa 1o CKOpoCTsM M 9Heprusim. CKOpPOCTU ra30BbIX MOJIEKYJ U UX OIBITHOE
orpezeeHue.

12. UneanbHblii ra3 B roje  TATOTEHHMS. bapomerpuueckas  dopmyia.
Pacnipenenenue bonblMaHa [0 TOTEHIMATBHBIM IHEPIHSIM.

13. ®uspyeckue OCHOBBI TEPMOAUHAMUKH. Tepmonunamuueckas cucreMma.
[Tonsatne o paBHoBecuu. OOGPaTUMOCTh W HeOOPaTMMOCTb. PaGora B
TEPMOJIMHAMHUKE.

14. ITepsoe Hawano Tepmonutamuky. Ternoémkocts. Casizp Cp u Cv.

15. Crenenn cBoGomsl. Pacnpenenenue SHEPrMU TII0 CTelNeHSIM CBOOOBI.
BHyTpeHHss oHeprusi  uzjeanbHOro rasa.

16. HanpaBiieHHOCTb  CaMOTIPOU3BOJIBHBIX TIPOLIECCOB B 3aMKHYTBIX CHCTeMax.
Tepmonunamuueckass BEpOSITHOCTh. DHTPOIMS U €& CTATUCTHYECKH CMBICIL.

17. Outponusa. CBsI3b SHTPONUU C TEPMOAMHAMUUYECKHMH BEIHYMHAMH. BTtopoe
HA4aJlo TEePMOJMHAMHKH.

18. M3oxopubldl 1 u306apHblit npoueccsl. [IpuMeHeHHe K HAM NEPBOTO U BTOPOTO
HayaJl TePMOJUHAMHUKH.

19. Mzotepmuyeckuii u annabatuyeckuit npoueccsl. [IpuMeHeHHe K HUM [IEPBOToO U
BTOPOr'0 3aKOHOB TE€PMOJMHAMUKH.

20. Hukn  Kapro. KosdduunenT mnonesHoro aelcTBHsS HAEanbHOH TeILIOBON
Mall1HBbI.



21. DbdexTuBHBI paguyc Momekyd. UMCIO CTONKHOBEHMH U CpeaHss ANuHa
cBoOoHOrO Npobera MoJieky. Bakyym.

22. SlBnenve mepeHoca B rasax. HampaBieHHOCTH MPOLIECCOB  IepeHoca.
OKCIIepUMEHTANbHbIE  3aKOHB! SIBJEHHI nepeHoca.

23. MonekynapHO - KMHETHYECKas TPAKTOBKA SIBJIEHHUS epeHoca. 3aBUCHMOCTb
KO3(QULMEHTOB TepeHoca OT napamMeTpoB COCTOSHHMSL.

24, PeanbHble rassl. YpaBuenue Ban-nep-Baasbca.

Bonpocel nas Texymero koHTposisi (2-if cMbIC/I0BOH MOAY.Ib)

1. Dnextpocratyka. 3aKoH coxpaHeHus 3apsana. 3akon Kyiona

2. Tlorok BekTopa D. Teopema I'aycca u e npuMeHeHHe K BBIYMUCICHHUIO MOJIEil
PaBHOMEPHO  3apsDKEHHBIX OECKOHEYHO AJIMHHOIO LMJIMHAPA U C(epEl.

3. Teopema Taycca u €€ npuMeHeHHe K BBIYMCIEHHUIO TOJIS paBHOMEPHO
3apPsDKEHHBIX [JIOCKOCTEH,  ABYX Mapaie/IbHBIX JIOCKOCTEH.

4. Pabora cun snekrpocratHueckoro mnoss. Teopema o LMPKYJAIMM BeKTOpa
HANPSHKEHHOCTU  3JIEKTPOCTATHYECKOIO I1OJIS.

5. TlorenuuansHas sHeprusi 3apsna B OJIeKTpOCTaTUYeckoM mose. IToTeHumal.
OKBUNOTEHUMANbHbIE  MOBepXHOCTH. CBA3b MEXAY HAMpPSKEeHHOCTBIO U
MIOTEHLIMAJIOM.

6. IlpoBOIHMKM B 3J€KTPHUYECKOM MOJIe. DIEKTPOEMKOCTh KOHIEHCATOpa. JHeprus
3apSOKEHHOr0  TIPOBOJIHMKA, KOHAEHCATOpa. DHEeprusi 3JeKTPOCTATHYECKOTro
noJs.

7. Dnextpuyeckuit Tok. TOK MPOBOAMMOCTH M yCJIOBHS €ro cyiiectBoBanus. Cuna
Toka. [InotHocTs TOKa. [TOHATHE O CTOPOHHUX CHIIAX.

8. DJIC ucroynuka toka. Ilanenue HampsokeHus. 3akoH Oma (MHTerpajbHas H
middepenupansHas  hopMa 3ammucH ).

9. MaruuTHOe TONE W €ro XapakTepuCTHMKM. I paduueckoe u30bpaxkeHue
MarHuTHOTO IOJISI.

10.3akon  buo-Casapa-Jlanmaca. MaruutHoe 1ojie NPSIMOJMHEHHOrO TOKA.
MarnuTHoOe 1osne KpyroBoro Tokxa.

11.Teopema 0 UMPKYJIALMKH BEKTOPA MHAYKUMHW MATHMTHOIO IOJIS. 3aKOH MOJHOTO
TOKa M €ro NpMMEHEHHE K pacyeTy MarHUTHOro ToJis 0eCKOHEYHO IJIHHHOIO
COJIEHOMZA U TOpOoUJa.

12. JleficTBie MarHuTHOro moijsi Ha TOK. 3akoH Ammepa. KoHTyp ¢ TOKOoM B
MarHMTHOM I10JI€.

13. Cuna Jlopenua. /IBiwkeHue 3apsHyKeHHOM YacTUIIBI B OJIHOPOJIHOM MarHMTHOM
nose (a=90°). JIprwxeHue 3apsHKEeHHOM YaCTHLIBI B OAHOPOAHOM MarHUTHOM I10JI€
(yrosa mexny v u B He paBen 90°).

14. Cuna Jlopenua. [IBukeHue 3apsyKeHHOM 4YacTHLI B COBMEILLEHHBIX
DJIEKTPUYECKOM U MAarHUTHOM moJisiX. D¢ dekt Xona.

15. TloTok BekTOpa MarHuTHOM UHAYKUKMH. [ToTOKOCLENIEH E.

16. PaboTa 1o nepemMeliieH 0 MPOBOAHUKA ¥ KOHTYpa C TOKOM B MArHUTHOM TIOJIE.

17. SBnenue snexTpomarHuTHoW uHAykumu. Ilpupoma DJIC uHAYKUHH. 3aKOH
Dapayes. [Ipasuiio Jlenua. Toku Pyko.



18. SBnenue CaMOMHAYKUMK. MHIYKTUBHOCTH. SIBIEHME B3aMMHOI HHIYKLHMU.
BsavMmHuas uHaykTUBHOCTS. OHEpPrusi MAarHUTHOTO TOJI.

19. MaruutHsle cBoiicTBa BelecTs. Bexrop namarnudennoctd. CBsisb MarHUMTHOI
BOCIIPUUMYHMBOCTH U MATHUTHON MPOHULIAEMOCTH.

20. MarHuTHble MOMEHTDI SJIEKTPOHOB U aTtoMoB. (CBOWCTBA IMAMArHETHKOB U
NapamMarHeTukoBs.. [lpupona nuamartetusma u napamaruetusa.

21. CpoiictBa (peppomarteTrkoB. Touka Kropu. Maruuthsiii TUCTEPe3tC.
MaruuToMarkue U MarHUTOXKECTKHe MaTepuabl.

Bonpocel ans Texymero KOHTPOJIs (3-i CMBICJIOBO# MOY.JIb)

l. Konebanus. Onpenenenue u knaccuduxanus. apmouuueckue koneGauus

CKopocTs 1 yckopeH¥e. [IpyXUHHBIA MasSTHUK.

3ajaia 0 MaTeMaTM4eckKOM M (H3MYECKOM MasTHHKe. CoOGCTBEHHbIC

SJICKTPOMArHUTHhIE KOoNeOaHus B MAEalbHOM KOJIeOaTelbHOM KOHType. DHeprus

FAPMOHMYECKOr0  OoCUMIIATOPA  (MEXaHMYeCKHe M 3JIeKTPOMArHHTHBIE

KosebaHus).

. CnoxkeHue  rapMOHMYECKMX  KOJNeOaHMH  OJMHAKOBOIO HalpaBJieHUs ¢
OJIMHaKOBBIMH YaCTOTaAMH.

4. CnoxeHne rapMOHMYECKMX KOJeGaHHH OIMHAKOBOTO HalpaslI€HUs CO Ccllerka
OTIMYAIOIMMUCA YacToTaMu. buenus. CnojkeHue B3aMMHO MEPHEHIMKYISPHbIX
konebanuii. @urypsr Jluccaxy.

5. 3aryxaroiiue MEXaHHWYeCKHe W JJIEKTPOMAarHMTHBIE  KOJieOaHuUs.
[nddepennuanptoe ypaBHeHMe 3aTyXarolux 3JIEKTPOMArHUMTHBIX KosieOaHui,
€ro peleHue U aHanus. 3aryxarolue KojebaHus. XapaKTepUCTHKH 3aTyXaHHS
KoJieOaHuH.

6. BoiyxneHHble koneGanus. JuddepeHupnansHoe yYpaBHEHHE U €ro pelieHue.
Pe3onanc.

7. Bommbl. IlpomonbHble W IONEpedyHBIE  BOJHEL. VYpaBHeHHE  IUIOCKOM
TapMOHUYECKOH BOJIHBI M ero aHanu3. CKOpOCTh pacrnpoCTpaHEHHs BOJHBL.
Bonnosoe ypaBHeHHMe. DHEPrust BOJIHOBOIO ABHIKEHHUSL. BekTop YMoBa.

. Crosuue Bonubl. Kone6anus ctpynbl. [TOHSTHE 0 KBAHTOBAHHU.

9. Mnen MaxcBenna. BuxpeBoe sieKTpHueckoe Moe. Ilepoe ypaBHeHuUE

Makcgenna. Toku cmeienus. Bropoe ypasrenne Makcpemna. [lonnas cuctema
ypaBHeHu# MakcBena.

o
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10.IIpenckazanue Teopuei Makcgeia 3JIEKTPOMArHUTHbIX BOJIH.
DJIEKTPOMAarHUTHbIE BOJHBI M WX CBOWCTBA. Bekrop [Iloitntunra. Illkana
3JIEKTPOMAarHUTHBIX  BOJIH. M3nydyeHue  3MeKTPOMArHUTHBIX  BOJIH.
B3aumoelicTBHE 31€KTPOMArHUTHBIX BOJH C BEILIECTBOM.

11.0nruka.  HMarepdepenuns  ceera. O6umee  yciosue HaOJIIO e HUSI

MHTEP(EPEHLMOHHBIX MaKCHMyMOB W MHMHHMYMOB. MuTepdepeHius csera.
['eomeTpudeckas pasuocTh xoma. OnTHYeckas pa3HOCTb XOJa.

12. MnTtepdepeniius B TOHKUX IUIeHKaX. [100CHI paBHOM TOJIUMHBI 1 pPaBHOTO
HaKJoHA.

13. Mudpakuus cpera. [lpuHuun Ioiirenca-®pexens . MeTtoj 30H OpeHens.
Jmdpaknus ot ogHoM mienu.



14. Tudpaxuus csera. JIndpakuuonsas pewerka. Jludpakuus peHTreHOBCKHX
nyuert. @opmyina Bynbda-Bparra.

15. Tlongpusaumst ceeta. 3akon  Manmoca. ®opmyna bprocrepa. JlBoitHoe
yuenpenomienue. fsnenue auxpousma. [onspusarop u aHaJHM3aTop.

Bonpockl ais Tekymero KOHTPOJIsi (4-i CMBbIC/IOBO#T MOY.Ib)

1. KBanToBas ontuka. ®oToH u ero XapaKTepUCTUKH.

Tennosoe U3JlyYeHHe. XapaKTepUucTuKu JIy4EHUCITy CKaTeJIbHOM,

MOIJIOIIATENILHON W OTpakaTelbHOM CrnocobHocTH Tenl.  ABGCOMOTHO 4epHoe

Teno. 3akoH Kupxroda.

3. 3aKOHOMEPHOCTH W3/TyuYeHHs abCOMFOTHO 4yepHoro tena. 3akoHbl Credana -
boneumana u Buna.

4. @oroadexr. 3akonsl pororddexra. Dopmyna DitHITENHHA.

5. Mopgenu atoma. HWpes ne-Bpoitis. KopnyckynspHo-BoiiHOBON  ayanusm
MaTepUHu.

6. CooTHolleHHe HeonpeeneHHOCTeH ['eiizenbepra. BonuoBast ¢yukuus. Ee
CBOWCTBA U HOPMHUPOBKA.

7. VYpasnenue Ilpenunrepa /s CTAlMOHAPHOTO COCTOSIHMA. 3a/1a4a O CBOGOIHOM
3JIEKTPOHE.

8. 3amaua 06 oNeKkTpoHe B GecKOHEUHO TIyGOKOH MOTEHIHATBHON sMe.
CobcTtBenHble (GyHKIUH. BeposTHOCTH HAXOXKIEHUS 3JIEKTPOHA B PazsIMYHBIX
MecTax siMbl. TyHHENbHBIN 3 heKT.

9. 3anaya 06 sneKkTpoHe B GeCKOHEUHO ry6oKoi noTeHuHanbHOM sve. KBaHToBO-
MeXaHW4ecKkas Teopus aroma Bojopoza. KpanTtoBaHue sHepruu. [ naBHoe
KBaHTOBOE YUCJIO.

10. KBanroBanue opbutambHoro MomeHnta umnynabca. OpGHTAIbHOE KBAHTOBOE
umcno. IpoctpancreeHHOe kBaHTOBaHKE. MarHUTHOE KBAaHTOBOE YHCJIO.

11. Cnun snexkrpona. CHUHOBBI MarHUTHBIH MOMEHT 3JIEKTPOHA.

12. Duepreruyeckuii cnektp Bonopona. Jl03BONEHHbIE COCTOSHMUS, BBIPOKACHHbIE
coctosinusl. [Torennunaner Bo30y K aeHus, HOHU3ALKM.

13. Tlpunuumns! 3anonHeHns cocrosuuid. [epuogudeckas cuctema snementos JLU.

14. Menneneesa

[5. OcHoBbl usvku TBepABIX Tel. BO3HMKHOBEHHE SHEPreTHYECKHX 30H MpH
oOpa3oBaHHM KpUCTaIA.

16. 3oHHas cTpykTypa MPOBOAHUKOB, MOJNYNPOBOIHHKOB, AHAIEKTPUKOB. JlelieHue
TBEP/IbIX T€Jl Ha IIPOBOAHUKH, [TOJTYTIPOBOJHUKH, AUIEKTPUKH.

17. Ousnka metannoB. DHepreTHIECKUi CHEKTP 31eKTPOHOB B METAJLIAX.

18. ®ynkuus pacnpenenenus Oepmu-JIupaka u ee ananus. Pacuer sHepruu Oepmu
B MeTajijie. I1oTHOCTH coCcTOsHUA.

19. DnexTpoHHBIE CBONCTBA METAILIOB. DJEKTPONPOBOJHOCTh METALIIOB. DOHOHBI.

20. CeepxnpoBoauMocTh. MaruTHble CBOHCTBA CBEPXIPOBOIHUKOB. [Ipumenenue
CBEPXIIPOBOAMMOCTH B HayKe U TEXHHUKE.
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21. TlonynpoBogHUKH. CobcTBenHas MPOBOJAUMOCTE MOJIy IPOBOJHUKOB.
IIpumMecHas mMpoBOAMMOCTE  MOTYIPOBOAHHKOB. ITonynpoBonuuku p-tuna u
n-Tuna. KOHTaKTHbIE SBNEHHS B MOMYNPOBOAHUKAX, P-N-Tepexol. BHyTpeHHwMik
poToathdexr.

22. Duzuka sapa. OCHOBHbIE XapaKTEPHCTHKY SAPA. DHeprust CBI3M sAzep.

23. OcHOBHbIE ~ CBOWCTBA  SIIEPHBIX  CHII. PanyoakTUBHOCTb.  3aKOHEI
paZMOaKTUBHOIO pacnaza. SlnepHble peakiuy.

Bomnpockl k koHTposbHO# paGore ans 00y4alLuXcsl 09HO-3204HOH (POPMBI
o0yueHmHsI:
I cemecTp

1. Naiire onpenenenye u 3anummte GopMyIsl CpenHeii CKOpPOCTH, CPEAHEro
YCKOpEHHsl, MTHOBEHHBIX CKOPOCTH U YCKOPEHMSI.
JBIKeHre MaTepualibHOM TOUKK BbipaxkaeTcs ypaBHeHHeM X = 0,5t + 3t + 2, m.

Haiiti cpeanue ckopocTh U ycKOpeHHe TOUYKM B MHTEpBajle BPeMEHH OT t,=2¢ MO
t, =4c. B KaKoii MOMEHT BpeMeHs yCKOpeHHe TOUKH 6y1eT paBHO 6 M/c>?

2. BamuiumTe (opMy bl TAHIEHIMATBHON ¥ HOPMAIbHOM COCTABMSIOIIUX YCKOpEHHSIL.
YTo XapakTepusyeT Kaxa0e M3 ITUX YCKOPEHHt?

Touxa nmeuxercs mo oxpyxHocTd R =2m cornacHo ypaBHeHHIo S= At |
rae  A=2 m/c’. B kakoll MOMEHT BpeMeHs HOpPMalbHOE YCKOpeHHe TOYKH Oyner
paBHO TaHreHuuansHoMy? OnpenenuThb MoJHOe YCKOPEHHE TOYKH B 3TOT MOMEHT.
3. 3armmute GpOpMyJIbI HOPMAIBHOM M TAHMEHUMATBHON COCTABMSIOIMX YCKOPEHHS.
Yro xapakTepusyeT HOpMalbHOE YCKOpeHUe? TaHTeHIHAbHOE YCKOpeHHe?

MarepuanpHas Touyka ABMXKETCS IO Iyre OKPY»KHOCTHM paaumyca 7,2 M COINIacHO
ypaBHeHust S=10+2t%, M. HaiiTu TaHreHumanbHoe, HOPMaJIBHOE U IIOJIHOE YCKOPEHHUS
TOYKHU B MOMEHT BpeMeHu t= 1c. [laTh uepTex.

4. Jlaiite ompeneneHue M 3anuuiute (GOpMyly YrioBO#i CKOPOCTH, YIJIOBOIO
ycKopeHusi. 3anuuiuTe (GOpMyIIEl, CBSI3BIBAIOLIME HOPMATLHOE YCKOPEHHE C YTTIOBOM
CKOPOCTBIO, TAHICHIIMATBHOIO YCKOPEHUE C YIIIOBBIM YCKOPEHHSIM.

Jduck pammycom R= 0,5 ™ BpalllaeTcs COIIacHO ypaBHeHHio ¢=2-0,2t+0,1t.
OrnpenenuTs TaHreHLMAIbHOE, HOPMABHOE U TOJHOE YCKOPEHHs] TOYeK Ha 000/e
JMCKa JJiss MOMEHTa BpeMeHu t =2 c.

5. Teno, karsieecs 6e3 CKOIbXKEHUS, COBEpIUAeT CJIOKHOe JABHkeHue. HazoBure
KOMITOHEHTBI 3TOr0 ABM)KEHHUS. 3anuiuuTe (HOpMyJly KMHETHUECKON HEpruu Teja,
KaTsIIerocst 6€3 CKOJIbXKeHHUS.

OOpyu ¥ CIOLIHON LMIMHAP, UMEIOLINE OMHAKOBYIO Maccy m = 2 Kr, KaTatcs 6e3
CKOJIKEHMsI C OIMHAKOBOM CKOpOCTBIO V= 5Mm/c. HallTM KHHETUuYecKue SHEPruu
TUX Tell.

6. J[laiite onpeneneHue u306apUYECKOTO, H3OTEPMMYECKOTO, aauabaTHYECKOro
NpoLeccoB. 3anumure GopMyJibl IS pacyeTa paboThl ra3a Mpu 3TUX MpoLeccax.
Bonopoz, 3anumaromuii o6bem 0,01 M® npu nasnenus 1,01¢10° ITa, pacumpsiercs
BaBoe. HaklinTe paboTy, coBeplUeHHYIO Ta30M MpH CIEAYIOLIMX MPOLECCax:



1) u3obapuyeckoM, 2) H30TepMHUECKOM 3) amuabaTHUYECKOM. N3o0pazure
rpaduku

7. [ladite onpenmenenue KITJ[ TeroBod MaimMHBL 3amuIIuTe hopmyny mus
onpenenenus KIT/ obparumoro mukina Kapho.

["a3, copepiaronmit uukn Kapho, otnaer XOJIOMMIIBHUKY 2/3 TersoThl, MoyYeHHOMN
oT HarpesareJisi. Temneparypa xonoaunshuka T = 300 K. Onpenenure KIT/T unkia u
TEeMIIepaTypy HarpeBaTells.

8. Cdopmynupyiite u sanummre 3akod Kymoma. B uem 3akmiouaercs IIPUHLIMII
cyneprnosuuuu noner? Kak Haiitu cuity, NeHCTBYIOLIYIO HA TOYEUHBIH 3apsi, eciu
JIPYTro# 3apsii He SBISETCS TOUEYHBIM?

Haiitu cuny, neiictyrolyto Ha Toueunblii 3apsn q = 2¢10™ K1, pacroyioskeHHbIH B
LleHTpe monykonbua pagmyca R= 0,03 M, co CTOpPOHBI 3TOro MONyKOJbLA, IO
KOTOpPOMY paBHOMEPHO pacmpeenes 3apsan Q = 3¢107 K.

9. Uro naspiBaercss cumoi toka? Chopmynupyiite u 3amuumute 3akoH Oma s
OJHOPOIHOIO y4acTKa LEMH.

OnpenenuTs 3apsi, NpoLIEAINMI O Pe3UCTOPY C conpotuBienieM R=1 Owm mnpwu
paBHOMEPDHOM  BO3pacTaHMH HAaIpsHKEHHMs Ha KoHLaX pesucrtopa ot Up=1 B no
U=3 B B Teuenue 10 c.

10. TafiTe onpenenenne MHAYKIMHA MATHUTHOTO MoJIsd. B 4eM 3akimouyaercs MPUHIUI
CYTIEpPIIO3ULIMS MOJIeH?

Paccrosnue Mexay AByMs JUIMHHBIMA NapajienbHbiMu nposogamu 0,05 m. Ilo
NpoBOJaM B OAHOM HampaBlieHMM TeKyT TOku cuwiod | = 30 A xaxneiii. Halitu
WHAYKOMIO MarHUTHOTO II0JI B TOYKe, HaxoAslelcs Ha pacctosHuu r; = 0,04 m ot
oxHoro u r; = 0,03 M OT Jpyroro npoBoza.

IT cemecTp

. [lailite onpeneneHue rapMOHHYECKOTro KoJeOaHWs. 3alMUIATE M IOACHHUTE
KMHEeMaTHYeCKOE ypaBHEHHE rapMOHUUYECKOro KojiebaHwus.

Hanucate ypaBHeHME rapMOHMYECKOrO Kojie0aHHUs MAaTEpUaibHONM TOYKH C
ammatynod 0,1 M, nepuomom 4 ¢ W HavanpHOM (haszoif, paBHOM Hyi0. Haiitu
MaKCUMaJIbHY0 CKOPOCTh TOYKM U MAaKCHMaJIbHOE YCKOPEHHUE.

2. 3anuiuTe ¥ NOsCHUTE HOpPMyYITy TIeproa KojebaHuil npyKMHHOrO MasTHUKA.

K npy»xwuHne noaBecuny rpy3uk, B pe3yJbTaTe Yero NpyXkuHa pacTsHyjach Ha 9
cMm. Kakos Oyner mepuon coOCTBEeHHBIX KoJeOaHWI Ipy3MKa, €CJId €ro HEMHOIO
OTTSIHYTh BHU3 U 3aT€M OTITyCTHTh?

3. Jlalite omnpeneneHue JIOrapu(pMUYECKOro [IEKPEMEHTA 3aTyXaHWs. 3alluIliuTe
bopmy ity aMnInTy Bl 3aTyXaOLIETO KOJNeGaHus.

Amrintyna xonebaHuit MasTHHKa JuidHOM L =Im 3a Bpems t = 10 wmuH
YMEHBIINIACK B J1Ba pasa. OnpeaeauTs Jorapu(pMUIeckuii IeKpeMeHT KosieOaHui

4. 3anumuTe U nosicHUTE GOPMYITY IJIsl OTIpeIeSIEHUs] CKOPOCTH 3BYKa B rase.
B tpyb6e mnuuoit 1, = 1,2 M HaxomuTcs Bo3nyx npu temneparype T = 300 K.

Onpenenute MUHUMATIBHYIO YaCTOTY BO3MOXKHBIX KOJeOaHHH BO3/AYLIHOTO cTON0a B
ABYX ciy4asx: 1) Tpy6a oTkpsiTa; 2) TpyOa 3akpbiTa.



5. 3anuiuTe U NoACHHUTE dopmyny neprona cobCTBEHHBIX KoeOaH i B KOHTYPe.
Kone6arenbusrit KOHTYp COCTOMT M3 KOHJEHCAaTopa 3JeKTpoeMKocThio C=200rd u
KaTylIKu MHAYKTUBHOCThIO 0,5 MkI'H (Ge3 cepreunuka). Onpenenuts UTHHY
U3JTy4aeMOH KOHTYPOM BOJIHBI.

6. UTo HasbiBaeTcs pesonaHCcOM SJICKTPOMArHUTHBIX KonebaHui? Ilpu kakom
YCJIIOBUH OH BO3HHKAaeT?

Ilepenatowmas panuocranuus usnyyaer 3JIEKTPOMATHUTHbBIE BOJHBI UIMHOM
A =300 m. KakoBa 0IDKHA GBITH eMKOCTE KOHTypa NpUHUMAIOLLIEeH paguoCTaHIIUH,
4TOOBI OH PE3OHMPOBAN HA 3Ty JUIUHY BOJHBI? MHAYKTUBHOCTB MPUEMHOr0 KOHTYpa
L=0,5 mIH.

7. Jlalite omnpezneneHue AUQpakuMy CBeTa. 3aluIlUTe ¥ MOSCHHUTE bopmyy,
BRIPKAIONLYIO yC/IOBHE MHMHHMYMa ITpH pacdeTe AU(PAKLHOHHON KapTHHbI OT
Lesu. [Tokaxkure ¢ moMomIBIO prCcyHKa TH(PAKLIMIO CBETA HA LIIEIIH.

Ha wens mupunoit a = 20 mxM nanaer HOPMaJIbHO NapauleNbHbIH ITy4Y0oK
MOHOXPOMATHYECKOr0 CBETa C IJMHON BONHBI A = 5-10"M. Haiitu HIUPHUHY TIEPBOTO
AA(PaKIMOHHOrO MAKCHMYMa Ha SKpaHe, yAaleHHOM OT I[e/IH Ha pacCcTOsiHUU
L=1m.

8. Jlaiite omnpenenenue IIJIOCKOMOJIIPU30BaHHOIO CBeTa. UTO TaKOe OITUYECKH
aKTHBHbIE BellecTna?

Yron noBopoTa IUIOCKOCTH MOMAPU3ALMK JKEJITOTO CBETa HaTpusi TpH
POXOX/CHNWH Yepe3 TPyOKy ¢ pacTBopoM caxapa paseH 40°. Jlnuna TpyOku / = 15
CM. YmenbHoe Bpawenue caxapa pasHo 1,17-1072 pag-m¥/m-kr.  Onpenenuts
KOHUEHTPALIUIO pacTBOpA.

9. B 4yem 3axmouaercs sdpdexr Komnrona? Ha ocroBe kakoii TEOPUHU U KaK MOKHO
00BACHUTB 3TOT  3(hexT?

®oron (A =1 nm) paccesiicst Ha CBOGOHOM STEKTPOHE IO yriom 0= 90°.
Kakyto nomo coeii snepruu Gpoton nepenan snexTpomy?
9. Jlaiite ompenenenne aGCONIOTHO YEPHOTO Tena. Chopmynupyiite U 3anuiumre
3akoH Cteana Bonsumana.

Temmneparypa aGcomotHo wepHoro Tena 150°C. Onpenenuts, Ha

CKOILKO HYXXHO IIOBBICHTH TEMIIEpaTypy Teja, 4YTOObI MOLIHOCTb CyMMAapHOro
M3JTyYEHHS yBeJIMYMIIach B 5 pas.



12. OUEHOYHBIE CPEACTBA ISl TEKYIIENO KOHTPOJISI 3HAHMIL U
MPOMEKYTOYHOM ATTECTAIIMH OBYYAIOILIUXCS

Cuctema omenmBanus no yueGHOH AHCLMIIMHE Tio OUHOH M 04YHO-3304HOH (hopme
o0yuenus

I cemectp
Dopma KOHTpoJIS Makc. KoJiHYecTBO 6a110B
3a oany pabory Bceero
Texymuii koutpons:
- cobecetoBanue (JtabopatopHeie paboThl MO Temam 1-6) J 30
- cobecenoanue (1a6opaTopHbie PaGOTH 110 TeMam 7-9) 3 15
- TeKY LMK MOJYIbHBIH KOHTPOJIb (TeMbl 1-6) 2 35
- TEKYIIHH MOy TbHBIH KOHTPOJIb (TEMBbI 7-9) 30
[IpomexyTounas arrecramus 3ayer 100
Htoro 3a cemectp 100

I‘lp:{m&qanue. B cooTBeTcTBUM € YTBEPKACHHBIMH OLIEHOYHbLIMH Marepuanamu no y‘-{eﬁHOH AHCUMNNTHHE

II cemectp

Dopma KOHTPOJIA Makc. koJin4uecTBO 6a/1/10B
3a oany paGorty Bcero

Texymuii konTpONH:
- cobecenoBanue (mabopatopHsle paboTs no Temam 10, 11.
12) 3 9
- cobecenoBanmue (1abopatopuble paboThl o Temam 13, 14, 3 9
15)
- TEKY LN MO/Y JIbHBIH KOHTPOJIL (Tembl 1-5) 11 22
- TEKY LW MOy JIbHBIE KOHTPOJIB (TeMbl 6-9) 11
[IpomesxyTounas arrectarms 9K3aMeH 60
WToro 3a cemectp 100

BOHpOCbI AJIs1 TIOATOTOBKH K 3a4yery

I cemecTp
l. DusnyecKkre OCHOBBI KJIACCHUECKOH MexaHuku. KuHemaTuka MaTepUaibHOU
ToukH. CkopocTh. Yckopenne. TaHreHIMATBHOE W HOPMABHOE YCKOpEeHHe.
2, Kunematuueckue xapakTepucTKH BpallaTelbHOrO ABHKeHHS. AGCOMOTHO

TBEPI0e TeNo. YIJIOBOM MyTh, YIIOBasi CKOPOCT. Ilepuon obpallieHus U €ro CBA3b C
4acTOTOH oOpalleHusl M YIJIOBOi CKOpOCThIO. YriioBoe yckoperue. CBA3b YIJIOBBIX
W JIMHEHHBIX BEJIWYUH.

3. Kunemartuka. ®opmyisl Ui My TH, CKOPOCTH, YCKOpEHHUSI, 115l pABHOMEPHOTO

H PaBHOINIEPEMEHHOI'0 IOCTYIIATENIbHOTO JIBUXKEHHUS.

4. Hunamuxa. [Tepseiii 3akon HetotoHa. WNuepryanbabie cucTeMbl OTCYETA.
Ilousitre cunel n Macesl. Bropoit u Tpetuit 3akous: HproToHA.

3. JluHaMuKa BpallaTeabHOro MBUKEHUS TBEPLOIO Tea.

6.  MexaHuueckas paGorta. MOIIHOCTE. KoncepBatuBHble ¥ jaucCHNATHBHbBIE

cunel. Pabora ynpyro#t cunel. Pa6oTa B mosie CHitbl TATOTEHHUS.




7. OHeprus - enuHas Mepa Pasiu4HBIX (OPM JIBIKEHHA MaTepU.
Mexanuueckas suHeprust. CBsizh  M3MeHEHuUS KMHETHYECKOM 3Hepruu Tena ¢ paboToit
HPHIIOXKEHHBIX K HeMy CuJI. KuHeTuyeckas sHeprus Bpawaromierocs TBEPZOro Tea.
8. Mexanuueckas sueprus. IToreHuuansmas DHEPrys Teja B TOJIe TATOTEHHS.
[Torenumansuas dHeprust ynpyroi pedopmaimu. I'paduueckoe mpeacrapienue
IMOTEeHLIUAaNBHOH SHEPruu IIpH TNOMOIIU NMOTEeHLHAJIBHbBIX KPHBBIX.

9. 3aKOHBI COXpaHEHMSI M MX POJib B usnke. 3aKOHBI COXpaHeHMs UMITyJibCa,
MOMEHTa UMITyJIbCa, MEXaHWYEeCKOH HEePruu.
10.  Monekynsipuo -  kuHeTHyeckoe u TEPMOJIMHAMUYECKOE  OMUCAHHUE

MaKpOCKOMUIECKUX CHCTeM. OCHOBHOE ypaBHEHMe MOJEKYISPHO - KUHETHYecKoil
TCOPUHM [Uisl laBlieHus. ['a30Bble 3aKOHBI KaK CJIEICTBHE OCHOBHOIO 3aKOHA.

1. DneMeHTBI KiacCHYecKOM CTATHCTHKH. Pacnipenenenrie mMonexyn umeanbHOro
asd IO CKopocTsIM U 3HeprusM. CKOPOCTH Ta3OBbIX MOJEKYJ M MX OMBITHOE
onpeziesieHHE.

12. HpeanbHelii ra3 B mofe  TATOTEHHMS. bapomeTpuueckas  ¢popmyna.
Pacnipeienerne Bosnbimana no noteHnuanbHbiv SHEPTUSM.

13.  O®usuyeckue OCHOBbI TEPMOIUHAMMKH. Tepmonunamuueckas  cucrema.
[lonstue o paBHoBecun. O6patumocTs u HeobpaTumocTb. PaboTa B TepMoauHamuke.
14.  Tlepsoe Hauano tepmonunamuku. Tenmoémrocts. CBsis CpuCv.

15. Crenenn cBo6onwl. Pacrnpesesnenue OHEPIruM [0 CTENeHsIM CBOOOJbI.
BHyTpeHHsst sHeprust uaeanbHOTo rasa.

16.  HampaBieHHOCTb CaMOIPOU3BONBHBIX IIPOLIECCOB B 3aMKHYTHIX CHCTEMax.
Tepmonunamuueckas BeposITHOCTB. DHTPONHUA U €€ CTATUCTUYECKUH CMBICIT.

17. Dwurponus. Cea3b sHTponuu ¢ TEPMOJIMHAMHWYECKMMH BelNHYuHamMu. Bropoe
Ha4yajlo TEePMOAMHAMMKH.

18.  Msoxopublii u wu306apHbIif npoueccol. Ilpumenenne k HUM mepsoro u
BTOPOro Havyall TepMOJUHAMHUKH.

19, MUsorepmuyeckuii u aguabaruueckuii npoueccel. [IpumeHenne Kk HUM nepBOro
M BTOPOIr'0 3aKOHOB TE€PMOIMHAMUKH.

20. [Mukn KapHo. Kosdduuuenr nonesHoro AeiCTBUS HAeabHONH TEMIOBOM
MallIUHBI.

21. DddexruBHbiii panuyc monexyin. UHCIO CTONKHOBEHHH W CpeaHsis IJIMHA
cBoboHOTO TTpobera Moneky1. Bakyym.

22.  flBneHue mepeHOoca B rasax. Hamnpasiensocts mpoueccoB mnepeHoca.
OKClepUMEeHTAIbHBIE  3aKOHbI SIBJCHUI nepeHoca.

23. MonekynsapHo - KHHETHYECKas TPaKTOBKa SBJICHUS IepeHoca. 3aBUCUMOCTD
ko3 duLeHTOB nepeHoca OT [TapaMeTPOB COCTOSIHHUS.

24.  PeanbHble rasbl. YpaBHeHUE Ban-pnep-Baanbca.

25.  DnexTpocTaTHKa. 3aKOH coxpaHeHus 3apsja. 3akoH Kynona

26.  Ilotok Bektopa D. Teopema [aycca u eé MPUMEHEHUE K BBIYUCIIEHUIO MOJIEH
PaBHOMEPHO  3apsKEHHbIX OECKOHEYHO JTMHHOTO LHIMHAPA H ChepsL.

27. Teopema TI'aycca u eé NPUMEHEHHE K BBIYMCICHHUIO TIOJsI PaBHOMEPHO
3apSKEHHBIX MJIOCKOCTEH,  JIBYX Mapajule/ibHbIX MJIOCKOCTEH.

28.  Pabora cun 31€KTPOCTaTHYECKOro MOIS. Teopema o umpkynsauumm BekTOpa
HaMpPsDKEHHOCTH  3JIEKTPOCTATHYECKOIO OIS,



29.  TlorenumanbHas Heprus 3apsia B JIEKTPOCTaTHUECKOM MoJe. [loreHuuan.
OKBUIIOTEHIMANbHBIE MOBEPXHOCTU. CBA3b MEXIY HANPSHKEHHOCTBIO U
MOTEHIHAJIOM.

30.  TlpoBonnuku B SNIEKTPUIECKOM  TIONIe.  DNEKTPOEMKOCTh KOHIEHCATOpA.
DHEPrus 3apsKeHHOro MIPOBOJIHHKA, KOHACHCATOPA. DHEPTHUS SIIEKTPOCTATHUECKOTO
OJIs.

31.  Dnexrtpuueckuii Tok. Tok IIPOBOIMMOCTU U YCJIOBUSL €r0 CYLIECTBOBAHMSL.
Cuna Toka. [TnotHocTs ToKa. [ToHSTHE 0 CTOPOHHUX CHUJIaX.

32.  DJIC wucrounuka Toka. [laneHue HanpspkeHus. 3akon Oma (WHTerpaabHas u
middepentmansaas  Gopma 3anucy ).

33. MaruuTHoe TONE W ero XapakTepucTuku. ['padudeckoe wu3zoOpaxeHue
MarHMTHOTO MOJIS.

34. 3axkon buo-Casapa-Jlartaca. MaruutHoe moe NPSAMOJIMHEMHOrO  TOKa.
MaruuTtHoe nosie kpyrosoro Toka.

35.  Teopema o uupkynsiuu BEKTOpa WHIYKLHH MAarHUTHOIO T10JIs. 3aKOH [MOJHOTO
TOKa ¥ €ro npuMEeHeHHe K pacyeTy MarHUTHOIO IOJsl OEeCKOHEYHO JUIMHHOTO
COJIEHOM/1a U TOPOHUJIA.

36.  JlecTBHE MAarHMUTHOTO MOJs HA TOK. 3aKOH Amnepa. KoHTyp ¢ TokOoM B
MarHuTHOM TIOJIE.

37.  Cuna Jlopenua. JIuwxenue 3apsDKEHHOM YacTULbI B OZHOPOIHOM MarHUTHOM
none (0=90°). JIBW)KeHHE 3apsKEHHOM YacTHLBI B OJTHOPOJHOM MAarHUTHOM TIOJIe
(yronm mexnay v u B e pasen 90°).

38.  Cuna JlopeHua. JIBiXeHMe 3apsyKeHHONW 4YaCTHIBl B COBMEILIEHHBIX
SJICKTPUYECKOM U MarHUTHOM moisix. Dddexr Xosuia.

39.  IloTok BeKkTOpa MaruuTHOM MHAYKLMHK. [loToKoCLenIeH e,

40.  PaboTa mo mnepemelieHHIO NPOBOIHHKA M KOHTYpa C TOKOM B MarHUTHOM
rnoJne.

41. SIBneHue 31eKTPOMarHUTHON MHIAYKIHH. IIpupona DJC unHayKLMM. 3aKOH
®apagnes. [Ipasuno Jlenna. Toku ®yko.

42. ABnenue camomnmykuun. MHAYKTUBHOCTb. SIBi€HHE B3aUMHO HHAYKLUHA.
Bzanmuas HHIyKTUBHOCTB. DHEPris MATHHTHOTO MOJIS.

43.  MaruuTHble CBOMCTBA  BeEIECTB. Bexkrop HamaruuueHHoctu. CBs3b
MarHMTHOM BOCIIPUMMYMBOCTH M MArHUTHON MPOHHUIIAEMOCTH.

44.  MaruuTHble MOMEHTBI JIEKTPOHOB M aToMOB, CBOMCTBA AMAMArHETHKOB H
napamarHeTukoB.. [Ipupoaa quamarHeTnsMa u napamarHeTusa.

45.  CaoiictBa heppomarteTukos. Touka Kropu. MaruuTHsiii rucrepesuc.



BOHPOCI)I AJIA ITOATOTOBKHU K 9K3aM€HY

Il cemectp
Ls Konebanus. Onpenenenue u Knaccuukanus. [apMoHMYeckue Koe6GaHus
Ckopocts 1 yckopente. [Ipy>xuHHBIH MasTHUK.
2, 3ajmada o MaTematuueckoM u (usuyeckom masTHuke. CobcTBeHHbIE

JICKTPOMAarHUTHbIE KOJNEOaHHUS B MAEANbHOM KONeGaTelbHOM KOHTYpe. DHeprus
FAPMOHMYECKOro OCUMILIATOPA (MeXaHHUYecKHe U DJIEKTPOMArHuTHble KojeOaHus ).

2 Crnoxenue rapMoHuueckux —koeGanuii ONMHAaKOBOI'O  HAMpaBIIEHUS C
OIMHaKOBBIMH YaCTOTaMHU.
4. Croxenue rapMoHuyeckux KoneGanmil oXMHAKOBOrO HarmpaBlleHUs CO cjierka

OTIIHYAOLIMMHCS vacToTaMu. buenms. CloxeHue B3aUMHO MePHeHAUKY ISIPHBIX
Kosiebanuid. Durypsel JIuccaxy.

5 3aTtyxarorue MEXaHHYECKMe M  3JJIEKTPOMArHUTHBIE  KOJIEOAHMUS.
Anddepenunanshoe ypasHenue 3aTyXarWuX 5JeKTPOMArHUTHBIX KoJjeGaHui, ero
peleHue M aHanu3. 3aryxaromme koneGaHus. XapaKTepuUCTHKHU 3aTyXaHUs
KOJIe0aHU .

6. BeiHysxnennsle kone6anus. Huddepenpansoe ypaBHenue u ero peLlIeHHe.
PesoHnanc.

T Bosnsl. Ipononshbie u NIOTIEPEYHbIe BOJHEL 3alUUIMTE M MOSICHUTE

YpaBHEHHE BOHBI. (CKOpOCTh pacnpocTpaHeHus: BOMHbL. BoiHOBOe ypaBHEHHeE.
DHEprust BOJHOBOIO JBUKEHHS. Bekrop Ymosa.

8. Crostune Bonubl. KoneGauus ctpyrsl. [ToHSTHE 0 KBAHTOBAHUM,

28 Wpen MakcBenna. Buxpesoe 3JeKTpuyeckoe mnoje. Ilepoe ypaBHeHue
Makcsenna. Toku cmeruenus. Bropoe ypaBHenne Makcgenna. ITonnas cucrema
ypaBHeHHU MakcBeia.

10.  Ilpenckaszanue Teopuen Makcgeinna 3JIEKTPOMArHUTHBIX BOJIH.
ONeKTPOMAarHUTHbIE BOMHBI M MX CBOMCTBA. Bektop [Ilo#inTuhra. Illkana
JJIEKTPOMAarHUTHBIX BOJH. M3jlyuyeHHe 31eKTpOMarHMTHBIX BOJH. B3anmomeiicTsue
SJIEKTPOMArHMTHBIX BOJIH C BEILECTBOM.

I1. Ontuka. MHurepdepenuus ceta. O6uiee ycioBue HaOJIIO JIeHUS
VHTEP(EPEHIMOHHbIX MaKCHMYMOB U MUHUMYMOB. HHTepdepenuns caera.
I'eometpuyeckas pasHocTs xoma. OnTuyeckast Pa3HOCTh XOjia.

12. Wurepdepenuns B TOHKUX mieHkax. I[1ogockl PaBHOM TOJILLMHbBI U PABHOT'O
HaKJIOHa.

13.  udpakuus caera. [punuun Ttoiirenca-®penens . Merton 30H Openerns.
Hudpakiis ot onHo# e,

14.  ludpakuus ceera. Hudpaxunonnas peurerka. Jludpaknys peHTreHOBCKUX
nydel. @opmyia Bynsda-Bparra.

15. Tlonspusaums ceera. 3akom Mamoca. ®opmyna bproctepa. [Isoiinoe
Jy4denpenomiieHue. JBnenue nuxpousma. [MonsipuzaTop u ananuzarop.

16.  KsanroBas ontuka. ®oToH u ero XapaKTePUCTHUKH.

17.  Temnnosoe U3Jly4YEeHHE. XapaKTepucTUKH JIyYEUCITy CKaTeIbHOM,
MOIIOIIATEBHON W OTpaXKaTelbHOM CIOCOOHOCTH Tell. ABGCOMIOTHO YEpPHOEe TeJO.
3akon Kupxroga.



18.  3aKoHOMepHOCTH W3NyuYeHHs aGCONFOTHO uepHoOro tena. 3akoHel Credana -
bonpumana u Buna.

19. ®orosddext. 3akousl horosddexra. ®opmyna DitHinTelHHA.

20.  Mopenu atoma. Wpmes ae-bpoiins.  KopnyckysipHo-BoiHoBoit  ayamusm
MaTEepHUH.

21.  CootHoueHue HeonpeneneHHocTed I eiseHOepra. BonHoBas ¢ynkuus. Ee
CBOMCTBa U HOPMHUPOBKA.

22.  3amummMte M TOSCHUTE YypaBHEHHE [llpenunrepa mns  cTaMOHAPHOTO
COCTOSTHHUS.

23.  3apmaua 06 95eKTpOHE B GECKOHEYHO rTyO0OKOM MOTEeHUHMAILHOW sMe.
CobGcrennble (QyHKUMK. BeposSTHOCTH HAXOXICHHS 9JIEKTPOHA B pa3IMYHBIX
MecTax siMbl. TyHHETbHBIN 3¢ heKT.

24.  3amaua 06 onexTpoHe B GecKOHEUHO TINyGOKOM [OTEHLMATLHONH —sMe.
KBanToBo-Mexanuyeckas Teopus aroma Bogopona. Kpautopanue sueprun. [ naBHoe
KBaHTOBOE YHCIIO.

25, KBantoBanue opburanbHOro MoMmeHnTa uMmIyibca. OpGHTANBHOE KBAHTOBOE
umcno. IpocrpancTBeHHOe KBaHTOBaHKE. MarHUTHOE KBAaHTOBOE YHCIIO.

26. CruH snextpona. CIMHOBBIA MarHWUTHBIA MOMEHT 3NMEKTPOHA.

27. DHepreTuyecKui CIIEKTP BOZOpOAA. JHo3BosneHHbIE COCTOSIHMS,
BBIPOXKACHHBIE COCTOAHMSA. [loTeHManbl BO30YKAeHUs, MOHU3ALIUH.

28. Ilpusivnel 3anonHenust cocrosiHuil. [lepuoauueckas cucTeMa 3J1€MEHTOB

.. Menneneesa
29.  OcHoOBbI (QU3MKHM TBEPIABIX Tel. BO3HUKHOBEHHME SHEPreTHHYeCKHX 30H MpH
00pa30BaHUM KPUCTAILIA.

30. 3oHHas CTPyKTypa NPOBOIAHUKOB, MOJIyIPOBOAHUKOB, IUAJIEKTPUKOB.
Henenue TBepapIX TeN Ha IPOBOJHUKH, IOTYPOBOAHUKH, THIEKTPHKH.
31.  ®usyuka MeTamIoB. DHEPreTUYECKUH CIeKTp >IeKTPOHOB B MeTaslIax.

32.  Oynkuua pacnpenenenus Pepmu-/lupaka u ee ananus. Pacuer 3Heprum
®epmu B MeTtasie. [IIIOTHOCTH COCTOSIHMUIA.

33.  DuexTpOHHbIE CBOMCTBA METAIOB.  DJIEKTPONPOBOAHOCTb  METAJJIOB.
@DOHOHBI.

34.  CBepXmpoBOAMMOCTE. MaruuTHbie CBOMCTBA CBEPXNPOBOHMKOB.
ITpuMenenye CBEpXIIPOBOAUMOCTH B HAyKe U TEXHHKE.
35. TlomynpoBonuuku. CoGcTBeHHas  NPOBOAMMOCTb IIOJTYTIPOBOJHUKOB.

IIpumecHasi NpOBOAMMOCTb TMONYNIPOBOAHUKOB. [loMynpOBOAHUKM p-THMIA MU n-
tina. KOHTakTHBlE SBIE€HMS B MOJYNPOBOAHMKAX, p-n-Tlepexoi. BHyTpeHHMi

doTordpdexr.
36.  ®usuka aapa. OCHOBHbIC XapaKTEPUCTUKHU spa. DHEPrus CBA3H sIep.
37.  OcHOBHBIE CBOMCTBA SHEPHLIX CHIL PaguoaktuBHOCTE.  3aKOHBI

palHOaKTUBHOIO pacnaza. SlnepHble peakLu.



13. PACTIPE/IEJIEHME BAJLIOB, KOTOPBIE IMOJIYYAIOT OB YYAIOLMECS HA SK3AMEHE.
I cemectp —3auer

MakcnmaiabHoe KoJan4ecTBo 6aJI10B 32 TeKy Ml KOHTPO.Ib | MakcumanabHas
CaMOCTOSAITENBLHYI0 padoTy cymma 6a//10B
IlepBwlii cemecTp 3ayer
Cmblici0Boit Moayas Ne 1 CmbicioBoii moayas Ne 2
T1 T2 13 T4 T5 T6 17 T8 T9 100
11 11 11 11 11 11 11 11 12

T1.T2, T3, T4, TS5.T6, - temMsl cMbici0BOro Momyst |
T 7.T 8, T 9— TeMbI CMBICIOBOrO MOy st 2

II cemectp - Mc3amen

MakcumaibHOe KOIHYECTBO 6A/LI0B 32 TeKy I Hii MakcumasibHasg cymma 6aJ1iIoB
KOHTPOJIb H CAMOCTOSATEILHYIO paboTy
ITepBblii cemecTp Texymuii | Ix3amen Bcee BujbI
CwmbicaoBoii moayan Ne 1 CMbIc10BO# KOHTPO.1b yuyeOHoi
MOayJib Ne 2 JAeATeIbHOCTH
T10 T11 112 T13 | T14 [TI5
6 6 7 7 7 7 40 60 | 100

T10, T 11, T 12— Tembl cMbICIOBOro MOy st 3
T 13, T 14, T15— TemsI cMBICIOBOTO MOty 151 4

CootBeTcTBHE FOC}',[[&}JCTBQHHOI‘% LIKaJIbI OLIEHUBAHMs aKageMHUYeCcKoH

yCIEBaEMOCTH
Cymma 6aa0B 32 I1o rocynapcrBenHoii Onpenesenne
BCe BH/IbI y4eOHOI mKaJe
AeATEIbHOCTH
90-100 «Otmuynoy (5) OTJIHYHO — OTTHYHOE BBIMOJTHEHHE C
HE3HAYUTENbHBIM KOJIMYECTBOM
HETOYHOCTEH
80-89 «Xoporio» (4) XOPOIUO — B LIEJIOM ITPABUIIBHO

BEIMMOIIHEHHAS paGDTa C He3HaAYHTellbHLIM
KonuyecTBoM otubok (ao 10 %)

75-79 XOPOLIO — B LENOM IPABHIBHO

BBIIIOIHEHHAs paboTa ¢ HEe3HAUUTETbHBIM
KOJIM4ecTBOM 01uooK (1o 15 %)

70-74 «Y noBieTBOpUTENLHOY (3) YJIOBJIETBOPUTENBHO — HEIJIOXO,
HO CO 3HAUMTEIIBHBIM KOJHYECTBOM
HEJIOCTAaTKOB
60-69 YIIOBJIETBOPUTENLHO — BbITOJIHEHHE
YIOBIETBOPSIET MHHUMAaJIbHbIE KPHTEPHH
35-59 «HeynoBneTBOpHTENBHON HEYIOBJIETBOPUTEIbHO —
(2) C BO3MOKHOCTBIO ITOBTOPHOM aTTecTalluy
0-34 HEYIOBJIETBOPUTEIIEHO —

C OGHBaTEJ’IBHBIM l'IOB'I'OpriM H3YYEHHEM
JIMCLHUITIMHDI ( BRICTABIISIETCS KOMUCCHET)




CooTBeTcTBHE rOCY IApCTBEHHOI MIKANBI OLICHUBAHMS AKAIEMUYECKOI
YCIEBAEMOCTH (3a4er)

Cymma 6a/u10B 3a Ilo rocyaapersennoii Onpenenenne
BCe€ BH/BI y4eOHOIi mKaJje
JAeITeIbHOCTH
60-100 «3auTeHoy [MpaBuneHO BeINOTHEHHAs paboTa.

MoskeT OBITh He3HAYHTEIbHOE
KOJIMYECTBO OLIHOOK

0-59 «He 3auteno» HEYI0BJIIETBOPUTENBHO —
C BO3MOKHOCTbIO MTOBTOPHOM aTTecTaluu

14. PEKOMEHAYEMAS JIUTEPATYPA

OcHoBHas:
1. ®usuka (acts 1): yueGHOe nocobue sl CTyAEHTOB HANPABIEHHS TOATOTOBKU 38.03.07
«Tosaposenenne» npoduns « ToBapoBeeHNE 1 HKCIEPTH3A B TAMOIKEHHOM JIEJIe» YPOBHS
BBICIIET0 Npo(eccHoHanbHoro obpasosanus «bakanaspuary, 04HOM H 04HO-3204HOH HOPM
00yuenust / H.H. UBaxnenko — [loneux: [['O BITO «JonHYIT»]. 2018. - 98 c.
2. Qu3nka KOHIECHCHPOBAHHOIO COCTOSHMS B NpUMepax M 3ajadax [DJIeKTPOHHbIMH pecype] :
yuebHoe rnocobue nis cTyNeHTOB, 00y4aroumxes o Hanpasiaenuio 04.03.02 «Xumus, dpusika u
MexaHuka Matepuanos» / B. H. benko, E. A. Tyros, A. Y. Hukuumna, A. B. AbpamoB. —
DJIEKTPOH. TEKCTOBbIE JaHHbIEe. — BopoHex : Bopoexckuit rocyaapcTBeHHbIH apXHTEKTYpHO-
cTpouTenbHbli yHuBepeuteT. DC ACB, 2017. — 79 c¢. — 2227-8397. — Pexum aocTyna:
http://www.iprbookshop.ru/72951.html

JdononuureabHas:

1. P 69 ®usuka. JlabopaTopHsiii MpakTHKYM 10 (GU3HKE.
YyebHo-mMeTouyeckoe mocodue s MOAroTOBKY K J1ab0opaTopHbIM paGoTam 1o
(usuKe 11 CTYAEHTOB OYHOM ¥ 3204HOM (OpM 0OyUEHHs HAMpPAaBJIEHUH OATOTOBKH:
15.03.02 « Texuosnornueckue MalMHbI 1 060pynoBanue»; 13.03.03 « DuepreTnueckoe
MatuHocTpoeHuey; 38.03.07 « ToBapoBeneHue », npoduneii « TopaposeneHue u
IKCIIEPTH3a B TAMO)KEHHOM Jene»,« ToBapoBeieHHe MPOI0BOJILCTBEHHBIX TOBAPOB U
KOMMEpYecKas AesTebHOCTY, « ToBapoBeileHHE HEeNpoJOBOJILCTBEHHBIX TOBAPOB H
KoMMepueckas nestellbHOCTh»;19.03.04 "TexHonorus npoayKuny U Opraiu3anis
obuectBennoro mutaHus”; 19.03.02 «IIpoayKThl MUTAHHS M3 PACTHTENBHOIO ChIPHSI»;

19.03.03  «IIponyxrst nutanust xkusoTHOro npoucxoxknenusy M.J[.PomaHeHko -

Honeuk: JTonHYOT, 2022.- 220 c.

2. Ceprees, H. A. ®u3uka HaHocucTeM [DrekTpoHHBI pecypc] : Monorpadus / H. A.
Ceprees, /1. C. PsOymkun. — DekTpoH. TeKCTOBbIe JaHHbIe. — M. : Jloroc, 2015. — 192
c. — 978-5-98704-833-7. — Pexwum nocryna: http://www.iprbookshop.ru/33418.html

3. Kysneuos, C. . Kypc dusmku ¢ npumepamu pemenus 3aaay. Yacts I11. ['eomeTprueckas u
BOJIHOBAsi ONTHKA. DJIEMEHTHI aTOMHOM U siiepHOi Qusuky. OCHOBBI QU3UKH
3JIEMEHTAaPHBIX YaCTULl [DNeKTpoHHbIH pecype] : yuebroe nocobue / C. U. KysHenos. —
DIEKTPOH. TEKCTOBbIE JaHHble. — ToMck : TOMCKHUI OMTEXHHYECKHIT YHHBEPCHTET,
2015. — 302 c. — 978-5-4387-0428-7. — Pexxum mocTyna:
http://www.iprbookshop.ru/34672.html




4. 3io3uH, A. B. ®usuka. Mexanuka [D1eKTpOHHbIH pecypc] : yuebHOe nocobue s By30B /

A. B. 3i03un, C. B. Mockosckuii, B. E. TypoB. — DnekTpoH. TekcToBbIe JaHHbBIE, — M. :
Akanemuyeckuii [Tpoekt, 2015, — 436 ¢. — 978-5-8291-1745-0. — Pexxum nocryna:
http://www.iprbookshop.ru/36623.html

Mockosexuit, C. B. Kype cratnctiueckoii (H3KMKKM H TepMOHHAMUKH [ DNEKTPOHHDIH
pecype] : yuebuuk mns By3os / C. B. MockoBekuii, — DNIEKTPOH. TEKCTOBbIE JaHHbIe. — M.
: Akanemuyeckuit ITpoext, @oum «Mup», 2015. — 317 ¢, — 5-8291-0616-7. — Pexum
nocryna: http://www.iprbookshop.ru/36735.html

Kysnenos, C. Y. Kypc rexiit o usuke. Dnexrpocratuka. ITocTOsSHHBIH TOK.
OnektpomarneTusm. Konebauus u BoaHbI [DnekTpoHHbIit pecype] : yuebuoe nocobue / C.
W. Kysnenos, JI. M. Cemxuua, K. U. Poroszun. — DJIEKTPOH. TEKCTOBBIE JaHHbIE. — ToMCK
: Tomekuii nonurexuuyecknit yuusepeuter, 2016. — 290 c. — 978-5-4387-0562-8. —
Pexxum noctyna: hitp:/www.iprbookshop.ru/55192.html

Y4uebHo-MeToqHYECKHE H3AaHHS:

1.

('S

[llep6axos, P. H. MeTonomnorus u unocodust pusnku s yuutens [DiaekTpoHHbIH pecype]
yuebHas moHorpadus. [Tocobue mis yuutesneit Gpusuky u npenojaasaresnei By3os / P. H.
Ilep6axos, H. B. IllapoHoBa. — DeKTPOH. TEKCTOBbIE AaHHbIE. — M. - [Tpomereit, 2016.
— 270 ¢. — 978-5-9907453-0-8. — Pexum mocryna:
http://www.iprbookshop.ru/58150.html

3Besuna, H. A. Mosekyaspnras pusika. Tepmonunamuika [DnekTporHsIH pecypc] :
Y4eOHO-METOAMYECKOE MOCOGHE 110 BBINOIHEHHIO HHAMBH/Y ATbHBIX AOMAIIHHX 3aaHHi 110
busuxe / H. A. 3Besnuna, H. B. ITymkapesa, I'. B. CakyH. — DJIeKTPOH. TEKCTOBBIE
Hansble. — ExatepunOypr : Ypanbsckuit henepanbHblii yuusepeutet, ObC ACB, 2015. —
44 ¢. — 978-5-7996-1394-5. — Pesxcum focryma: http://www.iprbookshop.ru/68260.html
Ceprees, H. A. ®usnka HanocucTeM [DneKTPOHHDIH pecypc] : moHorpadus / H. A.
Ceprees, J. C. Pabymkun. — DnekTpoH. TekcToBble ganube. — M. : Jloroc, 2015, — 192
¢. — 978-5-98704-833-7. — Pexum noctyna: http://www.iprbookshop.ru/33418.html
Kysnenos, C. Y. Kypc ¢pusuku ¢ npumepamu pemrenns 3axau. Yacts 11 ["'eomerpuueckas u
BOJIHOBAS ONTHKA. DIIEMEHThI aTOMHOM ¥ si1epHOH Gusukn. OcHOBbI GH3HKH
JIEMEHTAPHBIX YaCTHLL [DeKTpOHHEIH pecype] : yueGHoe nocobue / C. U. Ky3Hewnos. —
DNEKTPOH. TEKCTOBbIE MaHHble. — Tomck : ToMckuit NOJUTEXHUYECKU Iy HUBepcuTeT. 2015,
— 302 ¢c. — 978-5-4387-0428-7. — Pexcum gocrymna:
http://www.iprbookshop.ru/34672.html

3ro3uH, A. B. ®usnka. Mexanuka [DneKTpoHHbIH pecypc] : yueGHOe mocoGue st By30B /
A. B. 3ro3un, C. B. Mockosckuit, B. E. TypoB. — DJIeKTpOH. TEKCTOBbIE JaHHbIe, — M. :
Axanemuueckuit I[Tpoext, 2015. — 436 ¢. — 978-5-8291-1745-0. — Pexum JocTyna:
http://www.iprbookshop.ru/36623.html

Mockoseknit, C. b. Kypc cratuctuueckoit GH3HKH U TEPMOMHAMHKHY [DnexTponHEbIi
pecypc] : yueOnuk s By3os / C. B. MockoBckHit. — DIeKTPOH. TeKCTOBbIE JaHHBIE, — M.
Axanemudeckuii ITpoext, @oH «Mupy, 2015. — 317 ¢. — 5-8291-0616-7. — Pexum
aocryna: http://www.iprbookshop.ru/36735.html

Kysnenos, C. Y. Kypc nexuuii no usnke. dnekrpocraruka. [I0CTOSHHbIH TOK.
OnextpomarseTHsm. KoneGanus u Bomus [DneKTpoHHbIi pecype] : yuebHoe nocobue / C.
W. Kysneuos, JI. M. Cemxuna, K. Y. Porosun. — DeKTpoH. TeKCTOBbIE AaHHbie. — ToMcK
Tomckuii nomuTexuuyeckuii yuusepeuret, 2016. — 290 ¢. — 978-5-4387-0562-8. —
Pesxum noctyna: http://www.iprbookshop.ru/55192.html

15. AH®OPMAILMOHHBIE PECYPCBI

ABTOMaTH3UpOBaHHas OubAHOTeuHas uH(popMamonnas cucrema UNILIB [DnekTpoHHbBIi
pecype] — Bepeust 1.100. — Drnexrpon. aan. — [donenx, 1999- |. — Jlokan. cetb Hay4. 6-xn
I'O BIIO [lowemn. Hau. yH-Ta 5KOHOMHKHM H TOPrOBIH HM. M. Tyran-bapanosckoro. —



Cucrem. tpeGosanus: TTK ¢ mpoueccopom ; Windows ; TpaHcmopr. nporokosisl TCP/IP u
IPX/SPX B pen. Microsoft ; Mbiuis. — 3arn. ¢ sxpana.

2. IPRbooks: DnextponHo-6ubnuoTeunas cuctema [DIeKTpOHHbIH pecype] : [«AW TIn Dp
Menuan] / [00O «Ai# Ilu Op Meauar]. — DneKTpoH. TeKCTOBbIE, Tab. H rpad. gaH. —
Caparos, [2018]. — Pexxum noctyna: hitp://www.iprbookshop.ru. — 3arm. ¢ 3KpaHa.

3. Elibrary.ru [Snextpouusiii pecype] : Hayu. 31eKTpoH. 6-ka / OO0 Haywu. snekTpoH. 6-ka. —
DIIEKTPOH. TEKCTOBLIE. U TabJ. maH. — [Mocksa] : OOO Hayu. snexktpon. 6-ka., 2000- —
Pesxxim moctyna : https://elibrary.ru. — 3ari. ¢ sxpana.

4. Hayunas osnextponHas 6ubnmorexa «KubepJlennnka» [Dnexkrponnsii pecype] / [000

«Hteocy ; E. Kucngk, 1. Cemsukun, M. Ceprees]. — DnexTpoH. TekcTOBbIE JaH. — [MockBa

: 000 «Hteocy, 2012-]. — Pesxum poctyna : http://cyberleninka.ru. — 3aru. ¢ 7kpana.

Hauuonanshas Dnexrponnas bubiuoreka.

6. «llonmpen CnpaBounuku» [Dnektpomusii pecype] : 3JIEKTPOH. O-ka / [ba3za maHHBIX
JKOHOMHKH M mpaBal. — DJEKTPOH. TeKcToBble AaH. — [Mocksa : OO0 «Ilommpen
Crpasounnxuy, 2010-]. — Pexxum noctyma : https:/polpred.com. — 3aru. ¢ IKpaHa.

7. Book on lime : DnekTpoHHO-6HONHOTEYHAS CHCTEMA [Onexrponnsiii pecype] : OO0
«KHIKHBIH 10M yHEBEpCHTETa». — DIEKTPOH. TEKCTOBBIE AaH. — Mocksa, 2017. — Pesxum
Aoctyna :https://bookonlime.ru.— 3ar. ¢ sxpana.

L

8. VYumBepcuterckas Gubamoreka ONLINE ONeKTpoHHO-OubIHOTEUHAss — cHCTeMa
[OnekTponusii pecypc] : OO0 «Jlupext-Menuay. — DNEKTPOH. TEKCTOBBIE JaH. —
[Mocxasa], 2001. — Pesxum noctymna : https:/biblioclub.ru. — 3ari. ¢ sxpasa.

9. busuect3akoH [DmekTpoHHBI pecypc] : ArperaTop mpaBoBoii uHpopmaumn /

[Mudpopmamonno-npasosas miardopmal. — InekTpoH. TekcToBbe aaH. — [Jouerxk. 2020-].
— Pexum joctyna : https://bz-plus.ru. — 3ar. ¢ sxpana.

10. Dnextponusri katanor Hayunoit 6m6muotexu J[OHELKOrO HALMOHANBHOIO YHUBEPCHUTETA
OKOHOMMKH W TOProBiu uMeHM Muxamna Tyrau-BapanoBckoro [DnextpoHusiii pecype] /
Hb  JlosHYDT. - Onekrtpon. man. - [Jlowenk, 1999- ]. — Pexum
Aoctyna: http://catalog.donnuet.education — 3aru. ¢ sxpana.

16. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE YYEBHOM JUCLIUAIIIMHBI

1. Yuebnpie ayquropuu Ne 3301, 3531 1 nposenenus nexuuii: yuebnas meGenb, mocka,
MYJILTUMEIMHHbBIH POEKTOP (MEPEHOCHOI), 9KpaH (IIepeHOCHOM), cTalunoHapHas Kadeapa JIeKTopa;

2. VYuebuas naboparopus «MexaHuka, MoneKkynspHas (H3MKa, OSNEKTPHYECTBO M
marneTusm» Ne 7109 s nposeaeHus nabopaTOPHBIX 3aHSTHIA: yueOHas Mebesb, 10cka, YCTaHOBKa
«CrosnkHOBeHHE maposy ¢ 6nokoM mutanus ®M-17, ycranoska «Mastauk O6epbexay ¢ 610K0M
nutanust ®M-1/1, yeranoska «Moayns HOura momyns capuray ¢ 6noxom nutanus OM-1/1 B
xommi. ®U-19, ycranoska ans usyuenus sdpdexra Xonna OITK-08, ycraHOBKA Ui M3ydeHHS
PacHIMpPEHHOT0 rasa IMpuM aauabaTH4yecKoM pacCUIMPEHUH. YCTAHOBKA IS MCCJIEeJ0BaHHS
3aucumoctd KIIJ] ucTounuka Toka OT HArpyski, yCTaHOBKa [Uis OnpedefeHus koddouimenTa
tpaucpopmaumu u KIIJI Tpancpopmaropa, ycTaHOBKa JUisi ONpEAETCHHsS OBEPXHOCTHOIO
HATSOHKCHAS JKMJKOCTH, YCTaHOBKAa s OmnpejesieHus paboueil TeMmmepaTypbl HHTH JIaMIIbl
HaKaJMBaHWUsA, YCTAaHOBKA [Uis ONpENENECHMsS OSHTPONMUH IpH ILIABIEHHH OJI0BA, YCTAaHOBKA /Is
npoBeeHus nabopatopHoit paboTel «OnbiTHAsS MPOBEPKA ypaBHEHWs BepHYyUIH», yCTaHOBKA JUIS
OnpejiesieHus Kod(p(HIHEHTa BHY TPEHHETO TPEHHUS KU AKOCTH;

3. YueGnas naboparopust «KoneGanust u Bonasny Ne 7110 ans nposenenus 1abopaTopHbIX
3aHATHI: yyeOHas mebens, ocka, sasep JII'-209, ycraHoBKa Uit H3ydyeHHs 3BYKOBbIX BOiH ®IIB-
03, ycranoska s npoBeneHus JlabopatopHoit paGoTsl «M3Mepenne mokasaTeneii mperoMIeH s
crekna»  @IIB-05-2-1, ycraHoBka mis nposeneHus naGopatopHoit paGotel  «M3yuenue
UHTEPQEPEHIINM CBETA C IIOMOLIBIO OUITPH3MBI @penkensiy @IIB-05-23, ycraHoBka s
npomejienus  naboparopuolt  paGoret  «HMsyuennme  amdpakuun  cserar  PIIB-05-303.
MaTeMaTHYeCKHI MassTHHK, YCTaHOBKa [JId M3YUYCHHA KOJICI HB}OTOHEL YCTaHOBKa A
OMpEeIENICHUs] TIEPEXOHbIX MPOLECCOB NPU Pa3psiKe KOHAEHCATOpa, YCTAHOBKA UTS OIpEeeIeHuUs



YCKOPEHHS CHIIbI TSIKECTH (PH3HUECKUM MasTHHKOM;

4. Yuebuas naGoparopus «Konebanus u BogHb No 7113 nns npoBenenus 1aGopaTopHbIx
3aHATHH: yueOHas mebenb, 1ocKa., nasep ras. JII'-72, ycranoska auis nposenenus nabopaTopHOH

pabotsl «Omnpesenenue nocToSHHO JuppakuMoHHON pewéTkuy OIIB-05-3-3, yCTaHOBKa
AU IpoBEeHHs 1abopaTopHoit paGoTsl «M3yuerne MHTEP(pEepeHIIMOHHOMN cXeMbl Kostell HproToHay
B_KOMIIekTe ¢ Mukpockormom DIIB-05, ycrasoska s NpoBeJeHHs J1abopaTopHO# paGoTk
«Ilonmyuenne wu wmccnenosanme nonsApusoBanHoro cpera» @IIB-05-4-1, 06GOpoTHBII MasTHHK,
CaXxapumerTp, yCTaHOBKA IS W3y4eHHS COGCTBEHHBIX KOIeGaHMii MPYKHHHOTO MasTHHKA,
YCTaHOBKa JUIsl H3YHEHUs! CTOSYMX BOJH (Jiunus Jlexepa):;

5. VueGnas naGopatopus «Mexanuxa. MOJIEKYJISIpHAst  (DU3HMKA, SNEKTPUYECTBO M
marnetusm» Ne 7114 s nposenenust J1abOpaTOPHbIX 3aHsTHi: yueGHas Mebesb., nocKa. yCTaHOBKa
AULSL BBITTOJIHEHUS JtTabopaTopHo# paboTe! «ccnenoBanue YTpYToro yjiapa 1apoB». yCTaHOBKA /1S
H3YHCRAS BpAllATE/IbHOrO ABHKEHUS TBEPHOrO TeNa, YCTAHOBKA JUIS H3YUEHHS SIIEKTPUYECKHMX
NONeH, yCTaHOBKA VIS ONpeaelieH s TEMIIEpaTypbl HUTH JIaMIIbl HAKaJMBaHHs, YCTAHOBKA JUIS
OTPENCICHUS TEMNEPaTypbl HUTH HAKaIMBAHMS JaMIl, yCTAHOBKA JUis onpenesneHus EMKOCTH
KOHJEHCaTOpa, yCTaHOBKa /U1 onpeneieHus koapduimenta BHYTPEHHET0 TpeHusi. 3(pheKTHBHOro
AMAMETPa M CPEIHEH MIHHBI CBOOOAHOrO mpobera MOJeKy. rasa, YCTAHOBKa NJIsi ONpeneeHus
ko3 duuuenra ITyaccona, ycranoBka mis onpeznenenus koddduuuenta tpanchopmarmu u KII1J]
TpaHcopmaropa, ycTaHOBKAa JuIs ONpENCTIeHUs  yNE/NbHOrO 3apsia 3JeKTPOHA METOAOM
MArteTpoHa, yCTaHOBKa [Uls ONpENENeHHs SHTPONHH TPH IUIABJIECHHH 0JIOBA, YCTaHOBKa Jiisl
MPaKTHIECKOro u3yueHus 3akona [yka, ycraHoBka sl nposeneHus J1ab0paTopHOit  paboTHI
«Mccnenopanne u3MEHEHHS MONE3HON MOIIHOCTH W KIII wucTouHMKa IMOCTOSHHOrO TOKay,
YCTaHOBKa 11 NpoBeleHus J1abopaTopHOi paGoThl «Ompenesnenue KO3 pUIHeHTa BHYTPEHHETO
TPCHUA JKHAKOCTH MeToIoM CTOKa», YyCTaHOBKA JUIst IPOBEPKH yPABHEHHUS bepnyu;

6. Yuebuast aynutopus Ne 7401 nns NPOBENCHHUS KOHCYJIbTAMN U HK3aMEeHOB: ydyeOHas
Mebenb, nocka;

7. UntaneHelii 3an 6ubnuotexu Ne 7303 MUl [IPOBEJICHHMs CaMOCTOSITENIBHONH paboThi:
KOMIIBIOTEPEI € BBIXOLOM B CeTh VIHTEpHET, MOCTYN K 37eKTPOHHO-GHOIMOTEUHOH CHCTeMe:
Onepanuonnas cuctema Windows 10 KopnopatuBHas LTSC;

Microsoft Office 2019 Professional:

Onepanmonnas cucrema Microsoft Windows XP Professional OEM (2005 r.);

Microsoft Office 2003 Standard Academic ot 14.09.2005;

Adobe Acrobat Reader (6ecruiatnas BEpCHS);

360 Total Security (6ecrinatnas Bepcus);

ABHC «UniLiby» (2021 r.).
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Damunus, ums, Yenous JomKHoCTb, YposeHs CBezneHns 0 A0TONHHTENLHOM
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TEXHONOrHH B 00pa3oBaHHH.
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AHCTAHUMOHHOTO 00YUeHHsA»

B 00bemMe 72 yaca.




AHHOTAILIUS PABOYEH IIPOTPAMMBI
YUYEBHOU NTUCUHUILIMHBI B1.0.14 «®usnicar

Hanpasnenne nogrorosxu: 13.03.03 OHepreTHyecKoe MaUIMHOCTPOCHHE
Hpoduns: Xonomubkbie Mammus: u YCTaHOBKH

Tpynoemxocts yue6noi qucuununsr: 8§ 3.e.

IInanupyembie pesynprarer 06yuenus mo yueOHOl quciumge:

3HaTe:  3HaTL W nouumark CYTb OCHOBHBIX (DM3MYECKHX sBAeHMH W wuueil. oBnajeTh
(yHIAMEHTANBHBIME TOHATHSIMM, 3aKOHAMM W TCOPHUSIMH  KJIACCHYECKOH M COBpeMEeHHOI
(DH3MKN.OBNAZETE TpMEMaMH M MeToxaMu PCLICHUST KOHKPETHBIX 3a1a¥ H3 pPa3HOOOpPa3HbIX
obnacTelpu3nKu, 03HAKOMHUTBCS ¢ COBPEMEHHOH HAYyYHOH ammaparypoi.

Ymers: MCIIOJIb30BATL  MOJIyYEHHbIE 3HAHMA MPH  DPEUIEHHH PAKTHUYECKHX OIPOCOB,
c(hOopMHPOBATE LENb IPOBEAeHUS (hr3HYeCKOro SKCIEpUMEHTA,  aHAIM3MPOBATH TIOJTy YEHHbIE
PE3YJIbTAaThI IPOBE/ICHHOM PabOThI, aHANH3UPOBATH  KOHKPETHbIE (pusnueckue  siBaeHMs M
[IPOLECCEL, ONPEAENATE TOYHOCTh M3MepAeMOil (hU3UYECKOH BeNUUMHEL copMupoBaTh ymeHHe
BBUICTATE  KOHKPETHOE (H3MYECKOe COAepXKaHHE B NPHKIAAHBIX 3a7auaX CBOEH Oynyiueit
npodeccu.

Baagers:  coBpemenHbIMH MeTogamu (pH3MYECKUX MCCIIENOBAHMI, COBPEMEHHON HAYYHOH W
TEXHHYCCKOM annapatypoi, NpHEeMaMH W METOJaMH peLieHUs KOHKPETHBIX 3aJad M3 Pa3sHbIX
obnacreii Gpusukwy.

KOMHBTGHHHH BBIITYCKHHUKOB H HHIUKATOPBI UX JOCTHIKEHHS,

Koo u HAUMEHOGUHUE Koo u HAUMEHOGAH e uudwcamr)pa oocmuMceH s KoMnemenyuy
KoMmnentenyuu

OIIK-3. CnocoGen npumensts | UJ-1ok.3. [Ipumensier maTemaTHueckuit anmapar aHATUTHYECKOI

COOTBETCTBYIOLIHH (U3UKO- F€OMETPHH, JINHEHHOH anreOpsl, nuddepeHIHaILHOrO U
MaTeMaTHYeCKHH anmnapar, HHTErPanbHOro UCHUCIEHUA (DYHKUHU OIHON TIEPEeMEHHOI
METO/IbI aHANIN3a U W]1-20nk3. [TpumensieT MaTemaTnueckuit anmapar Teopus
MOJIENIHPOBAHUS, (pyHKUMHM HECKONBKHX MEPEMEHHBIX, TEOPUH byHxupHi
TEOPETUYECKOTO H KOMIUIEKCHOTO NIEPEMEHHOI0, TEOPHH PAIOB, TEOPHH
IKCNEPUMEHTATHLHOTO nuddepeHHaibHbIX ypaBHEH
UCCIIEIOBAHMS NPU PELIEHUU W-3onk-3. [TIpumenser MaTemaTnueckuit annapar Teopay
npoecCHOHANIBHBIX 33124 BEPOSITHOCTEH M MaTeMaTHYECKONH CTATUCTHKH
W J1-4orik-4. ITpumensier MaTemaTHueckuii anmapar YucieHHbIX
METOJIOB

W]1-50nk-s. JlemoHCTpHpYyeT MOHMMaHKE (DU3HUECKUX SBJCHUIT U
MIPHMEHSET 3aKOHBI MEXAHHKH, TEPMOIHHAMHKH, JIEKTPUYECTBA U
MarieTusma, ONTHKH, KBAHTOBOH MEXaHUKH H aTOMHOM (hu3uKu
(251eMeHTHI)

N]T-60nk-6. JJleMOHCTPUPYET IOHUMAaHHE XHMHUYECKHX MPOLIECCOB U
3HaHHE OCHOBHBIX 3aKOHOB XHMUH.

HaumeHoBaHue cMBICTOBBIX MOZYJICH U TeM Yy4eOHOM JAUCIUILTHHBI:

CmbrcnoBoii Moayb 1. OcHOBBI MexaHMKH H MOJIEKYJISIPHOI (PH3HKH

Tema 1. Kunemaruka matepuainbHoii Touku. JJuHamuka ITOCTYMATEIBHOIO JIBHIKEHHS.

Tema 2. JTunamuka NI0CTYNaTeILHOTO ABHXKEHHSL.. BpalarenpHoe ABHIKEHHE TBEPAOrO Tena.
Tema3. PaGoTa. Mexanuueckas sHeprus. 3aKoHsI COXpaHCHHSI.



Tema 4. OcHOBBI MOJIEKY TAPHO-KHHETHYECKOI] Teopuu. M3onpoueccsl. MaeanbHbiii ras.
Tema 5. SIBnenus nepenoca. Pacnipenenenue Makcgernna

Tema 6. ITepBbiii u BTOpoit 3aK0HBI TepmonrHamMuKki. CBOHCTBA XKHUAKOCTEH U TBEP/BIX TEl.
Cmbica0BOIT MOLyIB 2. JJIeKTPOAMHAMHUKA

Tema 7. Dnextpocrarika. Bemectro B NIEKTPHUECKOM TIOJIE.,

Tema 8. ITocTosHublit smexTprueckmii Tok. 3akomsi Owma, Ilxoyns - Jlenna.

Tema 9. Dnexrpomarternam. 3akousr Buo — Casapa -Jlannaca, Amnepa, Jloperua.
ONeKTPOMAarHUTHAsS HHAYKIUSL.

2-i1 cemecTp

Cmpicaosoii moay.is 3. Koe6anus u Botnbl. BoaHosas ONTHKA.

Tema 10. Konebanus u ux coiictea. MastHuxy.

Tema 11. Ynpyrue u aneKTpoMarduTHbIe BOHDL Ypasuenue BosH. Dueprus
BOJIHBL. MHTepdeperuus Bonn. CTosuKe BOTHEL 3ByKoBble BOJIHBI. OCHOBHBIE
CBOHCTBA 3JIEKTPOMAarHUTHBIX BOJIH, MX IIKAJA.

Tewma 12. Bonnosast ontuka. Unrepdepenius, nU(paKIus, TUCIepeusl,
TNOJISIPU3aLMs CBeTa.

CmpicioBoii moayab 4. KeantoBas ontuka. ®u3nKa atoma u ATOMHOIO siApa
Tema 13. TennoBoe nznyuenue. Buemmnuit (poroaddexr. Vpasuenue
Oitnurreiina. Dddexr Komnrona.

Tema 14. BonuoBsle cBoiicTBa BeiecTsa. DieMeHThI

KBaHTOBOH MEXaHHUKH.

Tema 15. ®usuka aromMHoro sapa. PaanoakTHBHOCTS. A nepHbie peakuuu.
DJIeMeHTapHBIE YACTHIIBI.

Dopma npomMeKyTOUHOI aTTeCTALUK: 3a49eT/IK3aMeH

P 5] ; -
azpaboTyuk //;)/C@C/

Pomanenxo M.JI. crapunit mpenonasaresis '

('rm()mw,b) §

3aBenyromuii kabeapoi ecrectsosnanus u BXKJI
[Iyaank MLA.. KaHJI. TeXH. HAYK
(®UO, yueHas crenens, yueHoe 3aHue) (moamnuce)




