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1 He.]'ll/l " 321a4Y4 OCBOCHHA TUCHHUIIJIMHBI

Iean ocBoeHUs MUCIUILIMHBI (MOAYJ): co3dAaHue (PyHIaMEHTaIbHOW 0a3bl 3HAHWH, HA
OCHOBE KOTOpPOIl B JaJbHEHIIEM MOXKHO pa3BHBaTh Oojiee yriyOJIeHHOE M ACTAIU3HPOBAHHOE
u3ydeHue (GU3MIECKUX 3aKOHOB U SBICHUIA.

3agauu: chopMUPOBATH y CTYICHTOB €IUHYIO, CTPOMHYIO, JIOTHYECKH HEMPOTHBOPEUHBYIO
buznyecKy0 KapTUHY OKPY>KAIOLIEro HaC MUpPA MPUPOJIbL, CO3JaHHE KOTOPOH MPOUCKXOTUT ITyTEM
00001IeHUsT SKCIIEPUMEHTAIBHBIX JAHHBIX M Ha UX OCHOBE MPOU3BOIMTCS MOCTPOCHUE MOEIEH
HAOJI0/TaEMBIX SBJIEHUH, CO CTPOTUM OOOCHOBaHMEM NPHUOIMKEHUH U PaMOK, B KOTOPBIX 3TH
MOJENHN AEHUCTBYIOT.

2 Mecro aucuumiaunsl B ctpykrype OOII BIIO

JlucuumiamHa OTHOCUTCA K 0a30BOM dYacTh ydeOHoro mukia — b2 Maremarnueckuii u
ecTecTBeHHOHayuyHbli 1ukia b.1.5.104

[Ipu u3ydenwmii kypca oOmieil (hU3UKH, CTYyAEHT OOJKEH CBOOOIHO BJIAJETh B IEPBYIO
odepeqb MaTEeMaTHYECKUM alllapaToM. YMETh peliarh ajareOpanyeckue, HHTErpajibHble |
muddepeHIanbHble ypaBHEHUS, HEPABEHCTBA, T'€OMETPUYECKUE 3a/lauH, TPUTOHOMETPUUYECKUE
BBIPKCHHUS.

B kypce oOmieil ¢u3mku BBOAATCS OCHOBHBIE MOHSTHS W 3aKOHBI, KOTOPBIE SIBISIOTCS
GyHIaMEHTOM TpPH OCBOCHUM MHOTUX ITUCHUIUIMH, KaK €CTECTBEHHOHAYYHOTO IIMKJIA, TaK U
npodeccuonanpHoro mukia. OcBoeHwe QU3MKU HEOOXOIUMO Kak IMpeAlIecTByIomee A
CICIYIOINX JUCHUIUIMH: Ouodu3uka, (QUINKO-XUMUYECKUE MEXAaHU3MBI MEXKICTOUHBIX
B3aMMOJICHCTBHIL, SBOJIIOLIMSI, OMOXUMHUS U MOJICKYJIsIpHAsE OMOJIOTHSI.

3 TpeOoBaHusi K pe3yJIbTaTaM OCBOCHUSI COAEPKAHUSA AU CHUILITHHBI

[Ipouecc u3ydeHUs] TUCLUIUIMHBI HalpaBjieH Ha (OPMUPOBAHUE BJIEMEHTOB CIEAYIOLIUX
komrnereHimii B coorBerctBuM ¢ PI'OC BIIO u OOIlI BIIO nmo paHHOMY HampaBlIeHUIO
MOATOTOBKHU (CHEIUATBLHOCTH):
OIIK 6.1 - JleMOHCTpHUpyeT 3HaHUS OCHOBHBIX KOHILIENIMA W METOAOB COBPEMEHHBIX
HaIpaBJICHUN MaTeMaTUKH, (PU3UKU, XUMUU U HAYK O 3eMIIe.
OIIK 6.2 - Cnoco0eH HCNOJIb30BaTh HaBBIKU J1a0OpAaTOPHON pabOThl W METOABl XMMHHU,
(GbU3MKM, MaTeMaTU4YeCKOro MOJECIUPOBAaHUS M MaTeMAaTUYECKOM CTaTUCTUKU B
poeCcCHOHATILHOM 1eATENbHOCTH
B pe3ynbraTe 0cBOEHUS NUCHUIUIMHBI O0yUYaIOUIUICS TOJIKEH:
3HaTh: OCHOBHBIE (PM3UUECKUE SIBICHUS U 3aKOHBI; OCHOBHBIC TEOPETUUYECKHE
MPEJICTaBICHUS U MOJIETN (PU3UKH; OCHOBHbBIE (PU3NYECKUE BETMUMHBI 1 KOHCTAHTBI, UX
OIPECIICHUE U €IUHUIBI U3MEPEHMUS.

YMmerh: pemats GuUnUecKkue 3a/1a4K; UCIOIb30BATh [IPH PEIICHUN 33]1a4 OCHOBHbIE
3aKOHBI, TEOPETUUECKUE MPEJICTABICHHUS U MOJEIN (PU3UKH.

Bnapers: HaBbIKamMu NpoBeieHUs (PHU3HMUECKOT0 IKCIIEPUMEHTA; HaBbIKaMU 00pabOTKH
AKCIEPUMEHTAIbHBIX TaHHBIX.



4 Copepkanue U CTPYKTYPa AUCHHUIIMHBI (MOLYJI51)

4.1 Conepxxanue pa3aejioB QU CHUANINHbBI

Ne
pasznena

HaumenoBanue
pasnena

Coneprxkanue paszena

dopmupyemas
KOMIIETCHIIMS

dopma
TEKYILEro
KOHTPOJIA

1

Mexanuka

DJIeMEHTHI KUHEMaTUKH
MOCTYIATEIbHOTO u
BpAILlaTEeJIbHOTO JBUKECHUS,
JnHnamuka TOYKHU "
MOCTYyNaTeIbHOTO JIBUKEHUSI
TBEPJIOTO Tena. 3aKoHBI
COXpaHEHUsI.

MexaHuKa XKUAKOCTEN
Mexanudyeckue  KojeOaHHs |
BOJIHBI

OIIK 6.1
OIIK 6.2

JP,K, T,
PK

MonekynsapHas
¢buznka u
TEPMOJMHAMUKA

MOJ'IeKy.]'IHpHO—KI/IHeTI/I‘IeCKaH
TCOpHA NICAJIbHBIX I'a30B.

OCHOBEBI TCPMOANHAMUKHN
PeanpHbie ra3el, JXHAKOCTH H
TBCPAbLIC TCJIA.

OIIK 6.1
OIIK 6.2

JIP, K, T,
PK

DNEeKTPUIECTBO
Y MarHeTH3M.

DNIeKTpOCTaTUKA

[ToCcTOSHHBIN SJEKTPUYECKUM TOK.
Toxk B cpenax.

MarnutHoe mnoje B BaKyyMe U B
BEILIECTBE.

OcHoBbl Teopun MakcBemna AJis
ANIEKTPOMATHUTHOT'O ITOJISL.
DJEeKTpOMarHUTHBIE KOJeOaHUs U
BOJIHBI. [IepemenHbII
JJIIEKTPUYECKUN TOK.

OIlIK 6.1
OIIK 6.2

JIP, K, T,
PK

Onruka.

I'eomeTpuueckas
doromerpus
BosHoBas onTuka.
KBanToBas onTuka.

OIITHKA,

OIIK 6.1
OIIK 6.2

JP, K, T,
PK

DJeMEeHThI
aTOMHOM U
SIIEpPHOMN
¢bu3ukn

Puznka aroMa. KBanToBas
dusuka.
OneMeHTbl [JepHOM (PU3UKU U

(1)I/IBI/IKI/I QJICMCHTAPHBIX YaCTHUII.

OIIK 6.1
OIIK 6.2

JP, K, T,
PK

B rpade 4 mnpuBomsrcs mnnaHupyemble (GOpPMbI TEKYUIETO KOHTPOJIS:

3aIunTa

naboparopHoit padotsl (JIP), Beimonaenue kypcoBoro npoekta (KII), kypcosoii pabotsl (KP),
pacuetHo-rpaduueckoro 3aganus (PI'3), nomamnero 3aganus (/13) nanucanue pedepara (P),
acce (), komnokBuyM (K), pydexnsiit koutpons (PK), Tectuposanue (T) u T.1.




4.2 CTpyKTypa A¥CUHUIIIMHBI

OO6mast TpyI0€MKOCTh TUCIUIUIMHBI COCTABIISIET 3 3adeTHbie eAuHUITBI ( 108 gacoB)

TpynoeMkocTh
Bun pabotsl JacoB

0100

1cem.
OO011asi TPy10€eMKOCTh 108
AynuTopHas padora: 17
Jexyuu (J1)
Ilpaxmuueckue sanamus (113)
Jlabopamopuwvie pabomut (JIP) 17
CamocrosiTesibHasi padora: 82
CaMOoCTOATEIbHOE U3YUYEHHE Pa3eIOB 40
CamononroroBka (mpopaboTka U MOBTOPEHHE JIEKIIMOHHOTO MaTepuania u
MaTepurana y4eOHUKOB U YICOHBIX ITOCOOUH, MOATOTOBKA K JTAOOPATOPHBIM H 42
MPAKTUYECKUM 3aHITHSIM, KOJUIOKBUYMaM, pyOeXHOMY KOHTPOJIIIO U T.1.),
IToIrOTOBKA U claya 3a4eTa, SK3aMeHa' 9
Bua uTorosoro KOHTpoJIf (3a4er, IK3aMeH)

DK3aMeH

Paznensl AUCHUIIIIMHBI, U3YyYaCMBbIC B 1 CEMCCTPEC

KomnmuectBo yacos

Ne
HanmeHoBaHHeE pa3ienoB AynuropHast Bre-
pas- Pa6ora ay.
nena Bceero 5
an|m3 | ogp | PO
CP
1 2 3 4 | 5 6 7
1 Mexanuka 4 16
) MonekynsipHas (cratuctudeckasi) Gpusmka u 3 16
TEePMOIMHAMHKA
3 DNEKTPUYECTBO U MAarHETU3M 3 16
4 Ontuka. 3 16
5 DeMeHTBl aTOMHOM U JIepHON (QU3UKU 4 18
Hmoeo: 17 82

1 HpI/I HaJIMYWH DK3aMCHaA 110 JUCILHMIIJIMHE




4.3 JIaGopaTopHbIe padoThI

Ne Ne
JIP | pazmena HaumenoBanue 1a00paTopHbIX padboT
1 2 3
W3ydeHne 3aKOHOB PABHOYCKOPEHHOTO JIBUKEHHS U BTOPOTO
1 1 3akoHa HproToHa Ha MaiuHe ATBya.
> 1 OmnpeneneHre CKOPOCTH JBIKEHUS YT METOJIOM
0aJUIMCTUYECKOT0 MAaITHHKA.
3 1 W3y4eHre 0CHOBHOTO 3aKOHA IMHAMUKH BpaIIaTeIbHOTO
JIBUKCHUSL.
4 1 Omnpenenenre MOAyIs FOHTA IO U3TUOY CTEPHKHS.
s { Omnpenenenre MOMEHTa HHEPIIMU MaXxOBOI'O KOJIECa U CHUJIBI
TPECHHUSI B OTIOpE
6 1 OnpeneneHrne MOMEHTA HHEPIIMH TeJIa METOJIOM KPYTHIIBHBIX
KOJIcOaHUH.
7 1 Omnpenenenne ko3 (HUIMEHTA )KECTKOCTH MPYKUHBI
CTATUCTUYECKUM U IUHAMUYECKUM METOJAMH.
] 2 Onpenenenne TepMUUECKOTO KOIPPUIMEHTA JaBICHUS BO3TyXa
IIPH IIOMOIIIY BO3AYIITHOTO TEPMOMETPA
9 ) Omnpenenenue MIOTHOCTU KUAKOCTEH M KOHIIEHTPALIUU PacTBOpa
C TIOMOIIIBI0 MMKHOMETpPA
10 o) Omnpenenenne BIaXXHOCTH BO3/1yXa
1 5 Onpenenenne k03 puineHTa TMHEHHOTO PaCIINPEHUS TBEPABIX
Tel.
OmnpeienieHre OTHONICHHS TETIOEMKOCTH IPU TIOCTOSTHHOM
12 2 JABJICHUH K TETDIOEMKOCTH MPHU TOCTOSITHHOM 00BbeMe
(y =C,/Cv ) wmeronom Knemana-Jlezopma
13 o) Onpenenenne MOJSIPHOM MacChl BO3yXa.
14 3 HccnenoBaHue 37€KTPOCTATHUECKOTO OISt METOJIOM
ANEKTPOCTATHYECKON BaHHBI.
15 3 Onpenenenne uncina Papajies U 3apsaa JIEKTPOHA.
16 3 W3mepeHne conpoTUBICHHH ¢ TOMOIIBIO MOCTa YHUTCTOHA.
17 3 V3y4eHne 3aBUCUMOCTH COITPOTUBJICHHSI METAJJIOB OT
TEeMIEPaTypHhI.
18 3 HccnenoBanue 3aKkOHOMEPHOCTEN TEPMOITIEKTPOHHON SMUCCHUHU.
19 3 W3y4eHne epexoTHbIX MPOIECCOB MPHU 3aMbIKAaHUH H
pa3MbIKaHUU TICTIH.
20 3 Omnpenenenne TOPU3OHTAILHON COCTABIIAIONICH HAMPSXKEHHOCTH
MAarHHTHOTO TIOJISl 3EMJTH.
1 3 W3ydeHne momymnpoBOIHUKOBOTO AUOAA U TIOTYIPOBOTHUKOBBIX
pruOOPOB.
29 4 Ornpenenenne riaaBHOTO (POKYCHOTO paccestHUsl coOuparomen u

pacceuBaroIei JuH3.




1 2 3

23 4 Omnpenenenue cuibl cBeTa (POTOMETPOM.

4 4 W3yuenwue siBneHus HHTEPHEPEHIINH CBETa C IOMOIIBIO KOJIEI]
HBIOTOHA
I/ICCJIGIIOBaHI/Ie OIITUYCCKH aKTUBHBIX BCIHICCTB CaXapuMCTPOM.

25 4

26 4 HccnenoBanue CTPyKTYpbl KPUCTAIIIIOB JIa3€PHBIM M3JIy4EHHEM.

27 4 W3yueHne 3aK0Ha OCBEILIEHHOCTH

8 4 HccnenoBanue qudpakiuy cBeTa ¢ OMOILBIO ONTHYECKON
CKaMbH

79 5 N3yuenue BHemHero ¢porodddexra

30 5 HccnenoBaHue CEKTPOB UCITYCKAHUS M MOTJIOLICHUS
CHEKTPOCKOIIOM
Hcnons3oBanue cuerunka I 'eiirepa-Mrosuiepa uist U3yd4eHus

31 S u30TONa OepuIlIus

IIpuMepsI J1a00paTOPHBIX PadoT.

1
[ e LA o Ly L A |

u I

N3YYEHUE 3AKOHOB PABHOYCKOPEHHOI'O ABMXXEHUSA 1 BTOPOI'O
3AKOHA HBIOTOHA HA MAIIIMHE ATBYIA

HepaBHomepHOe ABHKEHUE, NTPU KOTOPOM CKOPOCTh HM3MEHSIETCS BO BPEMEHH IIO
JMHEMHOMY  3aKOHY, IIPUHATO  Ha3blBaTh  PABHONEPEMEHHBIM. BenuuyuHON,
XapakTepu3ylome OBICTPOTY HM3MEHEHMsI CKOPOCTH [0 YHCJICHHOMY 3HAYCHHIO,
aBnseTcss yckopenue. llepBas dYacTh pa0OTHI TMOCBAIIEHA HW3YYCHHUIO 3aKOHOB
PaBHOYCKOPEHHOI'O JBHM)KEHUS Ha MallMHE ATBYJla W OIPEICICHHUID YCKOPEHUS.
Llenpto BTOpOW yacTH pabOTHI SBIsIETCS TPOBEpPKa BTOpOro 3akoHa HproToHa

a= L . IIpoBouTcs 00paboTKa pe3ynbTaTOB HKCIIEPUMEHTA.
m
KoHTposabHbIe BOOPOCH! K JIaHHOH JIabopaTopHOU paboTe:
1) Cdopmynupoars 3akoHbl HbloTOHA.
2) TlonsTue o MaTepHaIbHON TOUKE.
3) Ilyts u nepememienue. CKOpOCTh, €€ BETMUYUHA U HAlpaBJICHHE.
4) VYckopeHue. 3aKOHBI TyTH JUIsl PABHOYCKOPEHHOTO M PABHOMEPHOTO JIBHIKEHUS.
5) Or kakux (pakTOpOB 3aBUCUT YCKOpPEHUE?




N3YYEHUE OCHOBHOI'O 3AKOHA IMHAMUKHN BPAIIIATEJIBHOT'O
JABVWOKEHNW A

MOMEHT HHEpUMM BpAIIAIOIIErocs TelNa MOXKHO CBECTH K H3MEPEHMIO
JEUCTBYIOILIET0 Ha TEJIO0 MOMEHTAa CWJIbl U COOOIIEHHOMY 3TOMY Tely
YIJI0BOTrO YCKOpeHHUs. [l u3MEepeHus 3TUX BEJIUYUH IMPUMEHSIOT MasTHUK
O06ep0Oexka. [IpoBepka OCHOBHOIO 3aKOHA AMHAMMKH JUISl BPAILAIOLIUXCS TEI
OCYLIECTBISICTCS ~ TpeMs  crmocoOamu.  Pe3ynmbTaTel  3KcriepuMeEHTa
oOpabatbiBatoTcs MeToZoM CThIOACHTA.
KoHTposbHbIE BOIPOCH! K IaHHOU J1a00paTopHoii pabore:
1) MowmenT cwibl. [lnedo cuibpl. MOMEHT HHEPLIMM TBEPJOTO TEa.

2) OCHOBHOM 3aKOH JIMHaMUKH BPAIaTE€IbHOTO JBUKECHHUS.
3) Uemy paBHa CHJIa HATSDKCHHUS HUTH?
4) BeiBecTH BpamateabHbli MOMEHT CUIIBI B IaHHOM padoTe.
5) 3axkoH COXpaHEHHsS MOMEHTa UMITYJIbCA.
6) BpiBecTH MOMEHT MHEpPLUHU CTEP>KHS Ul OCH BpallleHUs, MPOXOAAIIEH 4yepe3 LEHTP

Mmacc.

OINPEAEJIEHME MOAYJIA IOHI'A T10 U3I'BY CTEPXHA

Ilenpto maHHOM pPabOTHl SABJISIETCS M3y4dEHHE YOPYTrux Jepopmanuit u
OCHOBHOT'O 3aKOHa Ui 3TOro Bujaa nedopmanuii—3akoHa ['yka. CTyaeHTHI
onpenensaoT Mmoayas FOHra uist AByX CTEpKHEH, CAEIaHHBIX U3 Pa3IMYHbIX

MaTepHajioB METOJOM H3ruba CTEpXHs, TMOJI0KEHHOTO Ha JIBe Omopsl. B
paboTe wucCHonb3yeTcss MHAMKATOp ManbiX nepemeuieHuid.  Halinennoe
3HaYEHUE MOAYJISl YIPYTOCTH CPAaBHUBAETCS C 3TAJOHHBIM 3HAUEHUEM.
KoHTpoabHbIE BOOPOCH! K JIaHHOH JIabOpaTopHOH paboTe:

1) Yto HazbiBaetrcs nedopmanmein? Kaxue Buabl aedopmanmii

cymecTtBytoT? Ilo kakoMmy npu3HaKy Tena JAeNATCS Ha
yhnpyrue u Heynpyrue?

2) KakxoB ¢uznyecknii cmbicit moayist FOnra?
3) Uemy paBeH MOMEHT MHEPIIUH CTEPKHS (BbIBECTH (POpMYITY).
4) Cdopmynuponath 3ak0oH ['yKa 17151 OCHOBHBIX BUI0B J1e(OpMaIlUH.
5) Huarpamma pactskenust. OCHOBHbIE MEXaHMUYECKHE CBOMCTBA TBEPAOIO Tela.

OINIPEAEJIEHME MOMEHTA MHEPLIMN MAXOBOI'O KOJIECA 1 CHUJIbI TPEHUA
B OIIOPE

MoMeHT MHepIMH MaxoBOro KoJieca M CHIIY TPEHHsI B OIOpe
MO>KHO HalTH MPH MOMOIIH ITPHOOpa, COCTOSILEr0 U3 MaX0OBOTO
KojJeca, HacaKeHHOro Ha Bajl. Bam ycraHoBieH Ha
IIAPUKOTIOAIIMITHUKAX. B pabore M3ydaercss OCHOBHOW 3aKOH
JUHAMHUKHU BpallaTeIbHOTO JBHKEHUS.

KoHTpoJIbHBIC BOIPOCHI K JaHHOMN Ha6ODaTODHOﬁ Da6OTCZ

1) Ot yero 3aBUCUT MOMEHT MHEPLIMHU BPALLAIOLIEICS CUCTEMBI?



2)

3)
4) Cuna TpeHus.
5)

BeiBectn  ¢dopmyny anms  pacueTa MOMEHTAa WHEPLUUH OJHOPOAHOTO JHCKA
OTHOCUTEINIbHO OCH, MEPHEHIUKYISIPHON K MIOCKOCTH MCKA U MPOXOIsIIel yepes
€ro LEeHTp.

BriBo pacueTHO# GOpMYITHI.

TpeHue Mokos, CKOJIbXKEHUS U KauCHHUS.

Kunernyeckas sHeprus BpallaroIerocs Tena.

OIIPEAEJIEHUE MOMEHTA MHEPLIUN TEJIA METOJOM
KPYTWJIbHBIX KOJIEBAHUN

B nanHOii paboTe wm3ydaercs OCHOBHAas (hU3MUecKas BEIMYMHA, XapaKTePU3YIOIIas
CBOMCTBA TBEPJIOTO Tejla MPHU BPAIIATEILHOM JABMKCHUU — MOMEHT uHepuuu. OTHUM W3
MECTOI0B 3KCHepI/IMCHTaJIbHOI‘O OHpelleJIeHI/ISI MOMCHTA I/IHepLII/II/I TCJIa ABJICTCA METOL
KPYTHJIBHBIX KOJI€OaHMI, KOTOPBIN UCITONIB3YeTCs B paboTe.

MOMEHT WHEPIIUHU BBIYUCISICTCS IS Pa3HBIX MOJIOKEHUH Tpy3a U MPOBOAUTCS 00paboTKa
pPe3yNbTaTOB U3MEPEHU.

KoHTpoapHBIE BOIIPOCH! K JAaHHOH J1abopaTopHOoii padore:

3)
4)
5)

1) Hammcats OCHOBHOI 3aKOH TMHAMUKHU BPAIlaTEIbHOTO ABUKECHHUS.

2) CdopmynupoBaTh W HalMcaTh, YTO TAaKOE MOMEHT WHEPIIMH, MOMCHT
CHUJIBL.
Uto Ha3bIBaETCS MOAYJIEM KPyUEHUS?
Teopema IlIteitnepa, BbIBOA POPMYIIBL.
Uemy paBeH MOMEHT MHEPLUHU CTEPKHS OTHOCUTEIBHO OCH, MEPHEHIUKYIISIPHOU
CTEPKHIO, IPOXOIAILEH Yepe3 HeHTp TskecTu? Yepes KOHEI CTepKHA?

OINPEAEJIEHUE KOOOOUIIMEHTA XECTKOCTU ITPYKMHBI
CTATUYECKMM N JIMHAMUWYECKUM METOJJAMU

/ o

1)
2)

3)

4)
S)

6)

3amauelt paboThl  SIBIAETCS O3HAKOMIIGHHE C TMPOCTEHIINM  Cllydyaem
COOCTBEHHBIX  rapMOHMYECKMX  KojebaHui.  M3ywarorcs — koneOaHus
[PY’)KUHHOTO ~ MAasATHUKA, KOTOpbIE MOXKHO CYUTaThb HE3aTyXaroL[UMHU.
YcTaHOBKa COCTOUT M3 ONOPHI, HA KOTOPOW YKPEIUIEHBI Pa3JINYHbIE NIPYKUHBI.
Croiika cHaOxeHa mkanoil. PaGoTa cocToMT W3 JABYX yIpakKHEHHA:
OINpPEIETICHUE KECTKOCTHU MPYKUHBI CTATUYECKUM U TUHAMHYECKUM METOJAMM.

: iéiV B xoHue paboThl cpaBHHBaIOTCA KO3(D(OUIMEHTHI XKECTKOCTH, IOJIyYeHHbIE

Pa3HbIMH METO/IaMHU.
KoHTposbHbIE BOIPOCH! K IaHHOMU J1a00paTopHoii padore:
Kakoli BUuJ nmMeeT ypaBHEHUE JABMKEHUS IPU FapMOHUYECKOM KOJIe0aHUU?
Kakue  komebaHuMs  CHUCTEMbl  HAa3bIBAIOTCS  COOCTBEHHBIMH UM Kakue
BBIHYK/ICHHBIMU ?
CKOpOCTb U yCKOpEeHHEe KoJiebaTeTbHOW CUCTEMBI.
Yemy paBHa noJiHAsi SJHEPIHsl KoJeOaTeIbHOU CUCTEMBI?
BbluucnuTe MO MONyYeHHBIM JAHHBIM H3MepeHud (a3zy ot COOCTBEHHBIX
KOJIeOaHWil MPYKMHHOTO MasTHUKA W CMENICHHE rpy3a X 4epe3 3 ¢ OT Hayaia
OTCUYETA BPEMEHHU.
Urto Takoe pe3oHaHc?
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OIMIPEAEJIEHME KOOODOUIIMEHTA BA3ZKOCTU XXUAKOCTU METOIOM CTOKCA

Jns onpenenenus kodhduimenTa BA3KOCTH MpeIaraeTcsi UCroib3oBaTh MeTo CTokca,
KOTOpPBIA OCHOBAaH Ha JBMXXEHUU Tena cheprudeckor GopMbl B UCCIENYEMOMN JKUIKOCTH
(rmuauepuH W KactopoBoe Macio). Jlms nmaHHOW paboThl mpoBoauTcs 00paboTKa
U3MEpPEHUI U TMOJy4YEeHHblEe 3HaueHUs Kod(pduuueHTa BI3KOCTH CpPaBHUBAIOTCS C
Ta6JII/I‘IHBIMI/I 3HAa4YCHUSAMU.

KoHTponbHbIe BONPOCHI K IaHHOH JIabopaTopHOU padore:

1) ®opmyna HproTOHA A1 BAZKOCTH.

2) Koaddumument Bsazkoctu. Ousnyeckuii cMbICT KO3PHUIIMEHTA BI3KOCTH.
3) Enunune! uaMepeHus BA3KOCTH.
4) Meroxa Crokca. BoiBon pacuetHoii Gopmybl.
5) Meroabl onpeaeneHus Ko3PpPHUIreHTa BA3KOCTH.

OIMPEAEJEHME TEPMHUYECKOI'O KOOOOUIIMEHTA JABJIEHWA BO3AY XA TTPU

oMo BO3AYIIHOI'O TEPMOMETPA

Pabora mocesieHa M3y4eHUIO CBOWCTB MJICANIBHOIO Tra3a, a TakKkKe
NO3BOJISIET HAWTH TepMuueckuil KodpduUUEeHT aaBieHHs BO3LyXa
CTyneHTsl TakKe JO0HKHBI TO3HAKOMHUTBCS ¢ YCTPOMCTBOM BO3AYIITHOTO
TEPMOMETPA, € IOMOIIBIO KOTOPOrO NMPOU3BOAUTCS U3MEPEHUE NAHHON
BCJIMYHNHBI.

KoHTpoabHbIe BOOPOCHI K IaHHOH JIabOpaTopHOH paboTe:

1) Kakoli ra3 Ha3bIBaeTcs UACAIbHBIM?

2) N3omnporeccsl, UX ypaBHEHUs U IpapUKy.

3) Uro Ha3pIBaeTCs TEPMHUYECKUM KOX(PPHUIMEHTOM JaBJICHHUS, KAKOB
ero gusnueckuit cMpica?

4) KaxoB npuHIun pabotsl MaHoMeTpa?

5) KakoB MoieKyIsipHO-KUHETUYECKUI CMBICIT AaBJICHUSI U aDCOMIOTHON TeMIepaTypbl?

METAITUYECKUX CTEPHKHEM.
KoHTpoabHbBIE BOIIPOCHI K JAHHOM J1abopaTopHOii paboTe:

OITPEJEJIEHUE KODOOUIMEHTA JIMHEMHOI'O
PACHIMPEHM A TBEP/IBIX TEJI

I/I3BeCTHO, 4YTO IIpU HArp€BaHUM TCJla YBCIUYUBAIOT
CBOU 00BEM, T.e. MPOUCXOJUT TEIUIOBOE PACUINpPEHUE.
DTO CBUICTECIBLCTBYET O TOM, YTO C YBEIHMYCHUEM
TEMIEPATyphl CpPEeHUE PACCTOSHUS MEXIY aTOMaMHU,
MOJIEKyJIaMH, WOHAMH BO3PACTalOT. JTO SBIICHUE
MOKHO OOBSCHUTH UCXOJS U3 B3aMMOJCHCTBHS YaCTHUIL
Tena JApyr ¢ aApyroM. KoOIWYeCTBEHHO TEIIOBOE
paciupeHue MIPUHSITO XapaKTepu30BaTh
KO2(pPUITMEHTOM JIMHEWHOTO PACIIMPEHUSI O, KOTOPHIH
W BBIYHCISETCS B JIaHHOM pabore [ ABYX

1)
2)

3)
4)

UYro Ha3zwiBaeTCs KO3GHUIHMEHTOM JTUHEHHOTO (00BEMHOTO) pacIIupeHus?
N306pa3ute rpadpuyecku 3aBUCUMOCTh MOTEHLIUAIBHOW SHEPTUN B3aUMOJCHCTBUS
JIBYX YaCTHUIl OT PACCTOSHUS MEX/y HUMH.

[Ipoananu3upyiite PU3NIecKyro MPUIUHY TETJIOBOTO PACIIMPEHHS TBEPABIX TEIl.

B uem BeIpakaeTca aHM30TpONHs (PU3MUECKUX CBOMCTB TBEPHABIX TeJ, KAKOBBI €€
HPUYNHBI?
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OITPEAEJIEHME OTHOIUEHMA TEIUNIOEMKOCTU ITPU ITOCTOAHHOM
JABJIEHMUA K TEIDIOEMKOCTH ITPU ITOCTOAHHOM OB BEME METOIOM
KIIEMAHA-JIE3OPMA

O,IIHa 13 CaMbIX BaXHBIX pa60T, OTHOCAIIAasACA K
tepMoauHamuke. OHa TMOCBALIEHA H3YYEHUIO
MEePBOTO 3aKOHA TEPMOJAMHAMHUKH, a TaKxkKe
u3omnpoiieccaM. B OCHOBe JaHHOW OMNBITHOM
YCTaHOBKHU nexar TpHU u3oIpoiiecca:
W30TEPMUYECKUM, aauadaTHBIA W H30XOPHBIN.
CTy,I[CHTBI BBIYUCIIAKOT IIOKA3aTCIIb aIII/Ia6aTBI JJISL
BO3/lyXa U MPOBOJAT 00pabOTKy M3MEpEeHHM aiist
JIECSATU U3MEPEHUM.

KoHTpoJIbHBIE BOMPOCHI K TAHHOH J1a00paTOpHOU

pabore:

1) W3onpoueccsl U UX ypaBHEHUS.

2) llepBblil npuHIUI TEPMOJIUHAMUKU

3) Kakue nporeccel Ha3bIBalOTCs 0OPAaTUMBIMH, HEOOPATUMbBIMU?

4) TemmoeMmMKOCTh Tena. YenbHas TEIUIOEMKOCTb. YJenbHass MW MOJsIpHas
TEIIOEMKOCTH.

5) Kakoii Buj mporecca COOTBETCTBYET KaKJIOMY 3TaIry orbita?

OIIPEJEJIEHME Y JIEJIBHOU TEIUIOTHI IIEPEXO/IA BOJIbI B TIAP ITPU
TEMIIEPATYPE KUIIEHU A

[annass pabora HampaBl€Ha Ha H3Y4YEHHE TaKuX
ABJICHUM, KaK HCIApEHHE W KOHJEHCALUs, KUIICHHE.
CTyneHThbl 3HAaKOMSITCS C TAKUM MOHSATHEM, KaK yelbHas
TEIUIOTa MapooOpa3oBaHusl 3aTParuBarOTCs BOIPOCHI,
CBA3aHHBbIE C KPUTHUECKUM COCTOSIHUEM BELIECTBA.
Beruncnsiercst yaenpHas TEIUIOTa MEPeXoja BOABI B Iap
IIpU TEMIIEpPAType KUIICHUS.

KouTposibHBIE  BOOPOCHL K JAHHOW  1abopaTopHOI

pabore:
1) HcnapeHue u KOHACHCAITHSI.

2) PaBHOBecHe )XKMIKOCTH U HACBILIEHHOTO Mapa.

3) Kputuueckoe coctosinue

4) IlepechliieHHBIH Map U Ieperperas >KUIKOCTb.

5) Kunenue. 3aBUCUMOCTbh TEMIEPATYPBI KUIICHUS OT AABJICHMSL.

OITPEAEJIEHUE YNCIIA ®APAJIEA U 3APALA OJIEKTPOHA

BemectBa, MOneKysIbl KOTOPBIX B PacTBOPE PaclajaloTCs HA HOHBI,
50T Ha3bIBAIOTCS JJIEKTPOJIUTAMHU. DJIEKTPUUYECKHH TOK B 3JIEKTPOIMTAX
+

OOyCIIOBJIGH  JIBIDKEHHEM HWOHOB TMOJ] JCHCTBHEM BHEIIHETO
aneKkTpudeckoro mnois. [IpoxokieHne MmocTOSHHOTO ANEKTPUYECKOTO
TOKa 4Yepe3 AJIEKTPOJUTHI COMPOBOXKAAETCS BBIIEIEHUEM COCTAaBHBIX
yacTeld STUX BEIECTB Ha HJIEKTPOAax. OTO SBJIEHHWE Ha3bIBAETCS
ANEeKTpoNU30M. B nmaHHOM paboTe MpOTEKaeT IJIEKTPOIH3 pacTBopa
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I

A

MEIHOTO Kymopoca. M3mepsisi Maccy KaToaa A0 3JIEKTPOIU3a U MOCJHE HEro, BBIUUCISAIOT
gucio Dapajesi, a 3aTeM 3apsiJ AJIEKTPOHA.
KoHTpoabHbIe BOIPOCH! K JIAHHOU J1a00paTopHOil paboTe:

1) IIpoBomHUKH BTOPOro poza (3JIEKTPOIUThI). MeXaHUu3M MPOBOAUMOCTH

2) DBJIEKTPOJIUTOB. DIEKTPOIUTUYECKAS TUCCOLIUALIUS.

3) DOnexrponusz. ChopmynupoBaTh U 10Ka3aTh 3akoHbl Dapanes s SJIEKTPOIU3a.
4) ®uzuueckuil cmbicn uucia Dapages U DIEKTPOXMMHYECKOTO SKBUBAJICHTA

BE€IICCTBA.

5) HamummTe u 00BACHUTE peakluy, MPOTEKAIONINE Y aHOAA U KaTO/1a.

Ry R

Kz

LR

N3YUYEHUE MOCTA YUTCTOHA
MocTt VYuTcToHa mnpenHa3Ha4YeH /i1 HM3MEPEHUs CONPOTHUBIICHHM.
Cobupaercs sreKTprUecKasi cxema, CoCTosIIas U3 peoxopnaa, Habopa
CONPOTUBIICHU, T'aJIbBAHOMETPA, MCTOYHHMKA IOCTOSHHOIO TOKa WU
Mara3yHa CONPOTUBIEHUN. VI3MepsAIOT  CONPOTUBICHUSA  IIpU
MIOCJIEIOBATEIbHOM U NapaJJICIbHOM COCUHEHUAX U MIPOBEPSIOT AJIs
HUX pacdeTHbIC (HOPMYITHI.
KoHTpoibHbIe BONPOCHI K IaHHOH J1abopaToOpHOU padoTe:
1). PazBerBnennsie nenu. [IpaBmia Kupxroda.
2). BeiBecTH yciioBHE paBHOBECHS MOCTa Y UTCTOHA.

3). IlocnenoBaTenbHOE U MapalIeIbHOE COCIMHEHUE IPOBOHUKOB.
4).IlpeumymiectBa MOCTOBOH CXEMbI [0 CPaBHGHUIO C METOJOM aMmIepMerpa |

BOJIbTMETPA.

5). [louemy Ha peoxopne Bceraa MOXKHO HaillTh Takyro Touky "J[" , moTeHuuan KOTopon
paBeH noreHuuany B Touke E.

CHATUE KPUBO HAMATHUYEHUS U TTIETJIM TUCTEPE3UCA

Naboparopuas

20014

pabore:

C [TIoOMOUIbIO OCHHUJIJIOTPADA

Pabora MOCBSIIIEHA U3YYEHHUIO CBOICTB
dbeppomarneTukoB. [leTns rucrepesuca momaydaercs Ha
9KpaHe »JJIEKTPOHHONIYyYEeBOW TpyOkH ocumwiiorpada,
ecnu (QeppoMarHeTUK MOMECTUTh B MarHUTHOE IIOJIE,
CO3/71aBaéMO€ NEPEMEHHBIM TOKOM, Ha TOPU30HTAIbHO
OTKJIOHSIIOIIUE TUIACTUHBI TPYOKU MOAATh HAIpsHKEHUE
U. Lenbto paboTel sBiSETCSs NOCTPOECHUE TIpaduka
3aBucuMocTH B=f(By).

KoHTpoJIbHBIE BOMPOCHL K JIAHHOW J1ab0paTOpHOU

1) XapakrepucTuka MarHeTHUKOB (Jua-, napa- u GeppoMarHeTUKN).

2) Kak 00bsACHUTH SIBJICHHE TUCTepe3nca y (heppOMarHeTUKOB.

3) 3aBUCUMOCThP MarHUTHOM TPOHHUIIAEMOCTH OT HAMArHWYMUBAIOIIETO TIOJS IS
beppoMarHeTUKOB

4) Yrto Takoe KOIPIMTUBHAS CHUJIa, OCTATOYHAST HAMAarHUYCHHOCTh

N3YYEHUE 3ABUCUMOCTU COITPOTUBJIEHU A

1 T

METAJIJIOB OT TEMIIEPATYPbI

Cobupaercsi aJeKTpUYecKass CXeMa, COCTOALas YHHUBEPCAIbHOIO
Mocta Tuna MBVY-49, TepmocraTa M HcCleqyeMOro MpOBOJHUKA.
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2)
3)

5)

ComnpoTHBIEHUSI METAJJIOB BO3pACTaeT C yBEJIMYEHUEM Temneparypsl. Mccnenyembiit
MPOBOJHUK ITOMEIIAETCS B TEPMOCTAT, 3AMOJHEHHBIM HENPOBOJAIICH >KUAKOCTHhIO. B
HIDKHEH 4YacTH TepMocTaTa IIOMELIeH Harpesarenb. Fccienyemsblii  MPOBOJHUK
MOAKIIOYAETCS K KJIEMMaM YHHMBEPCAJIBHOIO MOCTa YUTCTOHA B Ka4€CTBE HEU3BECTHOIO
conporuBiieHus. CTpouTcsi rpaduK 3aBUCUMOCTH COINPOTUBICHUS TMPOBOJHUKA OT
TEMIIEpaTyphl.
KoHTposibHbIE BOIIPOCHI K AaHHOM Ja00paTopHOii padore:
1) OcHOBHBIE MMOJIOKEHHSI KIIACCHYECKOM 3JIEKTPOHHOW TEOPUU METAILIOB.
2) BsiBoj 3akona Oma u 3akoHa J[xoyis- Jlenna B auddepenimansHoi hopme.
3) Ilonsitue 0 30HHON TEOPUH METAJUIOB, MOJIYIPOBOIHUKOB, TUIIEKTPUKOB.
4) 3aBUCHUMOCTb CONpPOTHUBJIEHMSI OT TeMmieparypbl Yy MertauioB. Ilonstue o
CBEPXIPOBOJUMOCTH.
5) Uro Ha3bBaeTcs TEMIEPATYpHBIM KOI(DPHUIMEHTOM CONPOTHUBICHHUS U  €ro
pa3sMepHOCTh?

UCCJIEJOBAHUE 3ABMCUMOCTH TTIOJIE3HOM MOILHOCTU U KI1/]
AKKYMVIJETOPA OT EI'O HAT'PY3KH

Ilenbto paOoTHI SIBJIAETCS O3HAKOMIJIGHHE C TaKUM MOHATHEM, Kak DJIC McTouHMKa TOKA.

Cobupaercst 37eKTpUIecKas cCxema, COCTOSIIIAs U3 aKKyMYJIITOPHOU OaTapeu, BOIBTMETPA,

amnepmerpa u peocrara. Msmepstor 3/1C akkymynsaTopa, a 3aTeéM CHUMArOT 3aBUCUMOCTh

CUJIbl TOKa OT HampspkeHus. Takoke paccunmteiBaroTcss  KIIJ[ akkymynsaTopa, mosHas u

10JIE3HAst MOIHOCTb

KoHTposibHBIE BOITPOCHI K AAHHOM 1a00paTopHOii padore:

1) UYro nazeiBaetcs D/IC u kak MoxHO u3meputh IC ucroynuka?

Kaxue cuibl Ha3bIBalOTCS CTOPOHHUMMU?

[Jats onpenenenus KIIJI akkymynaTopa, HOJHONM 1 OJIE3HON MOLTHOCTH.

4) Iomyuuts 3aBucuMoctu KIIJI, mosHON M MOJE3HOM MOIIHOCTH OT CHJIBI TOKAa B
aHAIUTUYECKOU popme.

Kopotkoe 3ambIkanue.

N3MEPEHUE KOO®DOUITMEHTA CAMONHAYKINHW, EMKOCTHU U ITPOBEPKA
3AKOHA OMA JJUIA ITEPEMEHHOI'O TOKA

JanHass paboTra COCTOMT U3 HECKOJIBKUX  YIPAKHEHUIL:
ompeneneHue Ko3dduuumeHta CaMOMHAYKLUHU; HU3MEpEHUE
eMKOCTH  KOHJIEHCATOpOB, TpoBepka 3akoHa Owma s
MEePEeMEHHOTO ToKa. J[is BBIMONHEHUS JTHUX YIPaXKHEHHM
COOMPAIOTCS HECKOJIBKO DJIEKTPUYECKHUX IIETICH, COCTOSIINX U3
peocraTa, Mara3puHa €MKOCTH, KATyIIKM WHIYKTHUBHOCTH,
BOJIITMETpa, aMmIepMeTpa, HWCTOYHHWKA IOCTOSHHOTO |

MEPEMEHHOTO HAPSKEHUSI.
KoHTpoabHBIE BOIPOCH! K JAHHON 1abopaTopHOi padoTe:
1) Kakoe ¢usndeckoe siBIEHUE JICKUT B OCHOBE MOyUEHHUS IEPEMEHHOTO TOKa?
2) PaboTa u MOUTHOCTH IEPEMEHHOTO TOKA?
3) IIpupona BO3HUKHOBEHUSI MHAYKTUBHOT'O U EMKOCTHOT'O COITPOTUBIICHHUS.
4) Hanwucars 3akoH OMa U1 IEPEMEHHOT0 TOKa.
5) T'eHepaTopbl NEPEMEHHOTO TOKA

14



4)

Intensity

UCCJIEJOBAHUE 3AKOHOMEPHOCTEN TEPMOXJIEKTPOHHOU SMUCCUU

338

TepMoanekTpoHHass 53MHMCCHA — 3TO MPOLECC HUCIYCKAHUS
AJMIEKTPOHOB C TMOBEPXHOCTH METaUIOB Mpu HarpeBaHuu. Llenbro
paboThl SABISETCS W3yYEHHE YCTPOMCTBA AIIEKTPOHHOW JIaMIbl H
MPUHIKIIA €€ pabOThl, OCHOBAHHOTO HA SIBJICHUU TEPMOAJICKTPOHHOMN
smuccuu. M3ywaercs BOJBT- aMIiepHas XapakTEpUCTUKA OUOJA U
cTpoutcs rpaduk 3aBucumoctu I=f(U>?).
KoHTposbHbIE BOIIPOCH! K IaHHOW J1a00paTopHoii pabore:

1) DOnextpuueckuif  TOK B  Bakyyme. JSIBineHue

TEPMODJIEKTPOHHON SMHUCCUMU.

2) Ilonsitue pabOTBI BBIXOJA DJIEKTpOHA M3 MeTauia. IloBepXHOCTHas pPa3HOCTh
MOTEHLIMAJIOB U KaK OHU OIPENEIISIFOTCS.

3) OOBsicHUTE MpoLIeCC BBIPHIBAHUS 3JICKTPOHOB Ha IPAHULIE METAII-BaKyyM.

4) 3akon borycnasckoro- Jlenrmtopa

5) Tloctpoiite u 00BSACHUTE BOJBT- AMIEPHYIO XapaKTEPUCTUKY BAKyYyMHOI'O AHMOAA
[P pa3InYHBIX TEMIIEPATYpax KaToaa

NCCIIEAOBAHUE CTPYKTYPLI KPUCTAJIJIOB JIASEPHBIM U3JIYHEHUEM

Henbto gaHHOM  paboOThl  sABISETCSA  O3HAKOMIIEHHE C
MPUHIUIIOM PabOTHI Ta30BOTO Ja3epa, M3y4yeHHE HEKOTOPHIX
IU(QPAKUMOHHBIX M HMHTEP()EPEHLMOHHBIX  SBIEHUH C
IIOMOIIBIO  JIa3epHOrO u3iydeHus. PabGora cocroutr wu3
HECKOJIbKUX  YINPaKHEHUMN: OIpPENEICHUE JJIUHBl  BOJHBI
M3JIy4eHHs Ta30BOrO Jiazepa C IOMOLIbIO IU(PPAKIIMOHHON
peLIeTKH; pacyeT 3Hepruu (OTOHA, H3IYyYaeMOTO Ja3epoM;
OIIpEeJIeJIEHUE painyca YacTHI] JEHKOMous.
KoHTposibHbIE BOIIPOCH! K IaHHOU J1a00paTopHOii pabore:

1) KakoBpl  ¢Qu3nueckue  NPUHOUANB  PaOOTHI

ONTUYECKUX KBAHTOBBIX F€HEPATOPOB?

2) W3 xakux OCHOBHBIX YacTel COCTOMT Jla3ep, UX Ha3HauUeHUs?

3) KakoBblI cBOIiCTBA J1a3epHOTO U3ITy4EHUs?

OObsicHUTE U3MEHEHuEe NU(PpPaKIMOHHOW KAapTHUHBI MPU BpAIICHUU DPELIETOK JpYyr
OTHOCHUTEJIBHO Jipyra?

5) JlromuHecueHIMsI, BBl JJIOMUHECIICHIIUH.

NCCIIEJOBAHME CIIEKTPOB UCITYCKAHUA U ITOI'JIOIIEHUA

H3 410 Hy434 Hp4es

ooS85883

i

s

CIIEKTPOCKOIIOM
JlanHas paGoTa HanpaBjeHa HA U3yYEHHE TUCTIEPCUH
]ﬂ I[ﬂ. cBera. B HeN u3ydaercs yCTpOMCTBO W IIPUHIUII
s ~ paboThI CIIEKTPOCKONA, IPOM3BOJMTCSA TPaJyupPOBKa
#4551 CHeKTpOCKOINa 10 M3BECTHBIM  JUIMHAM  BOJIH

JUHENYaToro crnekTpa pTyTH, a 3aTeM HCCIIEIYIOTCS
CIIEKTPbl HCIYCKaHMSI W TOIJIOUIEHUS, KOTOpbIE

0 400

o

500 550 600
Wrvength ron|

Paad L atiatd e Sa o "}MWJ‘] f
700 750

850

“ % [I0Jy4arOTCs C TOMOIIBI0 PTYTHOM, HEOHOBOW W

JIaMIIbl HAaKaJIMBaHMA.

KouTpoabHble BOIIPOCH! K JIAHHOW J1ad0opaTopHOii pabore:

1) Yro Takoe AUCTICPCHUA cBera? HOpMaJ'IBHaﬂ 1 aHOMaJIbHas JUCIICPCUS.
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2) IlepeuncnuTh BHABI JUCIEPCUOHHBIX CHEKTpPOB. JlaTh ompeneneHust croekTpa
U3ITyYEHUS U CIIEKTpa MOIJIOIIEHUS BELIECTBA.

3) B ueM cocTOUT KOJIMYECTBEHHBIN U KaYECTBEHHBIN aHAIN3 BelecTBa?

4) 111 yero NpuMEHSIOTCSA CIEKTPOCKOII, CIIEKTporpad 1 MOHOXpoMaTop?

N3YUYEHUE BHEITHETI'O ®OTOO®PEKTA

Henpto ngaHHON pabOTBHl  SABISIETCS  OKCIEPUMEHTAIBHOE
MOCTPOSHHUE BOJBTAMIEPHBIX XapaKTEPUCTUK (POTOIIEMEHTA
npu BHemieHeM ¢orodddekre s pasHBIX CBETOYUIBTPOB,
onpeneineHue TocTossHHOW [lmaHka W paboThI  BBIXOZA
AMEeKTpoHa POTOIIEMEHTA.

- KoHTpoJsIbHBIC BOIIPOCHI K JIAHHOM J1a00paTOpHOid padoTe:
P 1) ChopmynupoBath 3akOHBI BHEIIHETO (poTOdDEeKTa.

2) 3anucath ypaBHeHUe DiHIITeHHA 111 hoToddhdekTa.

3) Uto Takoe kpacHas rpanuna ¢porodddexra?

4) Yto Takoe 3aepKUBAFOIINI MMOTCHIINAI?

5) Uro Ha3bIBaeTcsa pabOTOM BBIXO/1a dIIEKTPOHA U3 BEIIeCTBa?

6) UeM oTiMyaroTCs MEXIY COOOH BOJBTAMIICPHBIC XapaKTEPUCTUKHU (OTOIICMEHTA,
MOJIy4YECHHBIE TIPU €T0 00JyYSHUN CBETOM Pa3IMYHbIX UTHH

4.4 CamocTosiTe/IbHOE H3YUYeHHe Pa3/ieJI0B JUCHUILIUHBI

Ne Ne
Bormpocsl, BEIHOCHMBIE Ha CAMOCTOSITEIIBHOE U3yUEHUE
Tembl Paznena

I 2 3

1 1 Mexannueckoe 1BukeHue. OTHOCUTEIbHOCTD ABUKECHHUS.
Cuctema orcuera. KoopaunarHas v BekTopHast popma

2 1 PeaktuBHOE nBMkeHne. KocMuueckne cKOpocTu

3 1 I'mpockomnsl. [IppuMeHenre rupoCKONOB B HABUTallu1

4 1 3ByKOBBIE BOJHBI. YbTpa3Byk. MHpa3Byk. Dpdekr Homiepa

S 1 Heunepunansueie cuctemsl orcyera. CHibl HHEPLIMU

6 2 Onpenenenne NOCTOSHHOW ABOrapo

7 P JlnuHa cBOOOIHOTO MTpobera MOJIEKYJIbl U CPEIHEE YUCIIO
CTOJIKHOBEHUI

2 BHyTpeHHss sHEprus peaabHOro rasa.

9 2 Dpdext Jxoyns-Tomcona. CximKeHne ra3on

10 ) JlaBjieHrE NIOJ1 U30THYTON MOBEPXHOCTHIO )uakocTu. dopmyna
Jlannaca. KanusuisipHble siBeHUs

1 2 JledekThl B KpucTasiax

12 ) Cyb6numanus, miaBjieHue U KPUCTAJUTU3AIMS TBEPbIX Tell.
AmopdodHnblie Tena

13 3 OnbIT MIuMKeHa Mo Onpe/IeTICHUIO 3apsiia dJIEKTPOHA
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14 PacueT Hanps>KEHHOCTH 3JIEKTPUUYECKOTO OISl HA OCH JTUTIOJA U
3 Ha [IPSAMOM NEPIECHAUKYJIIPHON OCH TUIIOJISL.
15 IIpumenenune teopembl ['aycca nus pacyera HaIlpsHKEHHOCTH
3 IOJII PABHOMEPHO 3apsKEHHOM cQepuueckoil MOBEpPXHOCTH,
PaBHOMEPHO 3apsHKEHHOT0 OECKOHEUHOTO IIMIIMHAPA.
16 3 CerHeToaneKTpUKH, UX CBOMCTBA U IPUMEHEHHUE.
17 3 CornpoTHBieHHE MPOBOJAHUKOB U UX COECIUHEHUE. 3aBUCUMOCTh
COIIPOTUBIICHUS IIPOBOJAHUKOB oT TEMIIEPATYPBI.
18 3 Peoxopansbiit MOCT YHHCTOHA.
19 3 KoaddurmeHT mone3noro neiCTBUS HICTOYHHUKA TOKA.
20 Pabota BbIX0Oa AIEKTPOHOB U3 METALUIOB. TepMO3IEKTPOHHAS
3 smuccusi. KoHTakTHas pa3HOCTb TOTEHLIUAJIOB.
TepmonniekTpuueckue IBJICHUS U UX IPUMEHEHUE.
21 3 [TosynpoBOIHUKOBBIN JUOJ, TPUOJ, TPAH3UCTOP MHTErPAJIbHbIE
CXEMBI..
24 3 Y cKkopuTenu 3apsKEHHBIX YaCTHL.
25 3 ua- n napamaraern3m. @eppoMarHeTUKU U UX CBOMCTBA.
26 3 ToK Ipy 3aMBIKaHUM U PaA3MBIKAHUH LIETIH.
27 3 Omnpenenenne yaeapHOro 3apsiia MoJIoKUTEIbHBIX HOHOB. Macc
— criekTporpagsl.
28 3 TexHnueckue npuMeHeHus IEKTPOIU3a.
29 4 OnTrueckue npuOopbl. AGeppanuy ONTUYECKUX CUCTEM.
30 4 Oneitel @u30 u MalikenbcoHa MO ONPEIENICHUI0 CKOPOCTH
CBeTa.
31 4 Mertoabl HabmofeHus uHTepdepeHunn cpera. IlpuMeHeHue
UHTEpPEpPEeHIIUH CBETA.

S OueHo4HbIE CPEACTBA /ISl TEKYLIEro KOHTPOJISI YCIIEBAeMOCTH M NPOMEKYTOYHOM
arrecTauuu

@opMBI KOHTPOJISL TEKYIHUX, IPOMEXKYTOYHBIX M HWTOTOBBIX 3HAHUN CTYJEHTOB IIO
JUCLUTUIMHE OIPEJIENIAIOTCS B COOTBETCTBUU C YUeOHBIM IUIaHOM 00pa30BaTeNIbHOM MporpaMMbl U
B COOTBETCTBUM C JelcTByromuM I[lomokeHneM o OanbHO - PEHTHMHIOBOM CHUCTEME OIIEHKHU
ycneBaemocTtu ctyaeHToB KBI'Y.

Ot oOyuaromuxcsi TpeGyeTcsi MOCelleHne 3aHsITHH, BBITOJHEHUE J1a00paTOpHBIX padoT,
3HAKOMCTBO C PEKOMEHJIOBAHHON JIUTEPATYPOU.

[Ipu arTectamuu oOydaromMXCS OIEHWBAETCS KadecTBO PabOThI HA 3aHATHUSAX (YMEHUE
BECTH JIUCKYCCHIO, CIOCOOHOCTh YE€TKO U EMKO (OpPMYJIHMpOBaTh CBOU MBICIH), YpPOBEHb
MOJTOTOBKUA K CaMOCTOSITEIbHON JI€ATEIbHOCTH, Ka4eCTBO BBIMIOJIHEHUS 33JaHUN (TIpe3eHTaIHi,
JIOKJIA/I0B, BBITIOJHEHUE Ta0OPaTOPHBIX padoT U Ip.).

3K33MeHaHHOHHLIe BOIIPOCHI

1. Cucrema orcuera. [lyTs, mepemerienue, cKOpocTb, YCKOPEHHE NPH PAaBHOIEPEMEHHOM
OPSAMOJIMHEHHOM JBMKEHUH.
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Kunemaruka BpamiaTenbHOrO IBHKEHHUS. YTOJ IOBOpOTA, YIJIOBask CKOPOCThb, YIJIOBOE

YCKOPEHHME U UX CBSI3b C IMHEHHBIMU XapaKTEPUCTUKAMMU.

Junamuka marepuanbHoi Touku. [loHsaTue maccsl, cuibl. 3akoHbl HproTOHA.

Cunel B MeXxaHHKe (CUjia TPEHHUS, TSYKECTH, YIIPYTOCTH).

3akoH Becemuphoro tarorenus. Kocmuueckue ckopocTu.

[TonsiTue 3aMKHYTOM cucteMbl. UMITybC MaTepuaibHOM TOUYKH, MEXaHUYECKON CUCTEMBI.

3aKOH COXpaHEHMsI UMITYJIbCA.

7. Pabora. MontHocts. KITJ[. Kunetndeckas u moTeHIHaIbHAsI YHEPTUU. 3aKOH COXPaHCHUS
SHEPIHUH.

8. CnoiicTBa JXMAKOCTEH W Ta3oB. [mapocratuueckoe naBieHue. 3akoHbl [lackans,
Apxumena. YciaoBus IJIaBaHUS Tell.

9. CranuoHapHOE TEUYEHHE WJICAIbHOM KUIKOCTU. YpaBHEHHE BEepHYIM U ClencTBUS U3
HETOo.

10. Bsizkocth. JlamuHapHOe U TypOyJICHTHOE TedeHHE XUAKOCTH. Uucio Pelinonbaca.

11. Onpenenenue Bszkoctu MetogoM Crokca.

12. Onpenenenue Bsizkoctu Meroaom I[lyazeits.

13. Mexanuueckue KojaeOaHus U X XapaKTePUCTUKH.

14. Tapmonunyeckuii ocummstop. [IpyxuHHbIH, Gu3nueckuii 1 MaTeMaTUYECKUN MasiTHUKY.

15. Yopyrue BoJiHBL. YpaBHEHUE OCTYIICH BOJHBI. 3eMJICTPSICEHUS: IPUUNHBI, TTOCIEICTBUS,
IIPOTHO3.

16. Uarepdepennus BoaH. CTosUre BOTHBL. 3BYK, HHPPA3BYK, YIBTPA3BYK.

17. CratuctTuueckuii U TEPMOJMHAMUYECKHI METOABl MCCIEIOBAHUS CUCTEMbl MHOTHX
yactull. OcHoBHbIe nojoxxenust MKT cTpoeHust BemiecTa.

18. ITonsitue monst BemiectBa. KosmuecTBo BemectBa. MousipHass Macca, macca OIHOU
YaCTULIBI.

19. Uneanbusiii raz. OcnoBHoe ypaBHenne MKT uaeanbHoro rasa.

20. YpaBHEHUE COCTOSIHUS HJIealbHOIO ras3a. M3omporieccsl.

21. 3akoH MakcBemia 0 pacpeelIEHUH MOJIEKYJT HAECATBHOTO ras3a Mo CKOPOCTSIM.

22. bapometpuueckas popmyna. Pactipenenenue bonbimana.

23. Indpdyzus. 3akon Puka. Kospounuent nupdysun.

24. TennonpoBoaHOCTh. 3akoH Dypre. KoaduimeHT TermionpoBoIHOCTH.

Bsskocte. YpaBHenue Hototona. Koadduument Ba3koctu.

25. IlepBoe Hauano TepMOAMHAMUKHU. BHyTpeHHsist sHeprus. Pabora B TepMoAMHAMUKE.

26. TenmoeMkocTh ra3oB. YpaBHeHue Maiiepa.

27. Yucno creneHei cBobojbl. 3akoH bosbliMaHa 0 paBHOMEPHOM paclpeeIeHUH SHEPruu
IO CTETIEHSM CBOOO/IBI.

28. IlpuMeHeHue nepBoro Havanxa TEPMOJUHAMUKHU K U30IPOLIECCAM.

29. Anuabatuueckuii mporecc. YpasHenue [lyaccona.

30. OOparumble 1 HeOOpaTUMBbIE IIPOLECCHl. DHTponus. BTopoe Hauano TepMoIuHAMUKY.

31. Tennossie nBurarenu. uxn Kapno. KIIJ| termnoBoit MamumHbl. OxpaHa OKpy’Karolieu
CpEeJBL.

32. Tepasle Tena. AMopQHbIe U KpUcTainueckue tena. [loauMepsl 1 okpyskarolas cpesa.

33. Tunel KPUCTATITNYECKUX TBEPIBIX TEIL.

34. eexThl B KpuCTAILIAX.

35.3aKk0H COXpaHEHMs d3JeKTpuyeckoro 3apsana. 3akoH Kynona. HanpspkeHHOCTB
anekTpudeckoro noss. [Ipuanun cynepnosunuu. [lone aunoss.

36. [ToTok u mupkynsauus 3ekTpoctaTuyeckoro noss. Teopema ["aycca.

37. Pabota snexkrpocraTuueckoro nojs. [loTeHuan u ero cBsi3b ¢ HAIPSHYKEHHOCTHIO.

38. [IpoBOJHUKM W AUAJNEKTPUKU B AjeKkTpocTtatndeckoM mnoje. KonaeHncaropel. EMKOCTh
KOHJICHCATOPOB.

39. DHeprus B3auMOJIEHCTBUS JIEKTPUUECKUX 3apsaI0B. DHEPIUsl YEIUHEHHOTO MTPOBOJAHUKA,

KOHJEHCATOPa, JIEKTPUIECKOIO MOJIS.

SN kW
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40.

41
42.

43.
44.
45.

46.
47.
48.
49.
50.
51.
52.
53
54.
55.

56.
57.
58.
59.
60.
61

62.
63.

64.
65
66.
67.
68.
69.
70.
71.
72.
73.
74.

75.

76.
71.

78.

79.
80.

Onexrpuueckuil Tok. Cuna toka. Ctoponnue cuibl. J/IC. 3akon Oma a1 yyacTka Lienu
U JUIS 3aAMKHYTOH 1IeTIH, COIEPIKAIEro HICTOUHUK TOKA.

. 3akon Owma u [Ixxoyns-Jlenna B uHTerpaibHoi u nuddepeHuanbHon popmax.

ComnpoTuBi€eHUE MPOBOJAHUKOB M HUX COEAUHEHUS. 3aBHCUMOCTb OT TEMIIEpaTyphl.
CBepX1npoBOAUMOCTb.

[IpoBonuMOcCTh B MeTaiuax. TepMO3JIEKTPOHHAS SMUCCHUS. HIEKTPOBAKYYMHBINA JTUOI.
[TpaBuna Kupxroga. PaBHoBecHBII MOCT YHHCTOHA.

[IpoBoaumocTs B modynpoBogHuKkax. CoOcTBeHHas M MpUMECHas MPOBOJUMOCTb.
I1oynrpOBOTHUKOBBIN TUOA.

Onektponus. [I[poBoguMocTh B asieKkTposuTax. 3akoH Papazes.

Marunutnoe nosne. 3akon buo-Caapa-Jlamaca.

B3anmoneiicTBre napajuiebHbIX TOKOB. 3aKOH AMIiepa.

JIBuKeHMe 3apsyKEHHBIX YacTHLl B MarHUTHOM 1osie. Cuna Jlopenna.

DJieKTpoMarHuTHas uHaykuus. 3akoH Papanes. [Ipasuio Jlenia.

Marnetuxu. [lua-, napa-, peppomarneruku. I 'unoreza Ammepa.

WNuayktuBHOCTh. DHEprust MarHuTHoOro nosst. Camounaykuus. Tpanchopmarop.
[lepemennsblil Tok. 3akoH OMa AJ1s1 IEPEMEHHOTO TOKA.

PeakTuBHOE conpoTuBieHne. MOIHOCTD B LEMH IEPEMEHHOTO TOKA.

Konebarenbubiii kKOHTYp. CBOOOHBIC TApMOHUYECKHE KoJleOanusi B KOHType. Dopmyina
TomcoHa.

KonebaTenbHbli KOHTYpP ¢ aKTUBHBIM COIIPOTUBIIEHUEM. 3aTyXatolue KouieOaHusl.
Breinyxkaennsie Kosebanus. SIBieHne 2IeKTPUIecKoro pe3oHaHca.

DnexTpoMarHuTHbIe BoJHbL. Bektop YMoBa — [loiftunra.

[Ixana DneKTpOMarHUTHBIX BOJH. CBOMCTBA 3JIEKTPOMArHUTHBIX BOJIH.

OcCHOBHBIE 3aKOHBI T€OMETPUUECKOMN ONTUKH.

. Ontuueckue npubopsl. Jlunza. @opmyrna ToHko#M nuH3bL. [locTpoeHne nzoOpaskeHuil B

TOHKOM JIMH3E.

®orometpusi. OCHOBHBIE OTOMETPUUECKUE BETUIHHBI.

UnTtepdepenius cBera. YcCilIoBHS MakCMMyMa M MUHUMyMa HMHTEpQEPEHLIMH CBETA.
[Tpumenenue uaTEpHEpEHITHH.

MGT ObI nonyqum[ KOFepeHTHBIX CBE€TOBBIX BOJIH.

. I/IHTepq)epeHI_[I/ISI CBeTa B TOHKHUX IIeHKaX. IToockl paBHOTO HAKJIOHA.

WnTepdepenius cBeta B TOHKUX miieHKax. [onocsl paBHO# TommuHbI (Kojbiia HeroToHa)
PacueT nnTepdepeHInOHHOM KapTUHBI OT IBYX UCTOUYHUKOB.

Hudpaxus csera. [Ipunuun [toiirenca - @penensa. Metop 3ou @penens.

Hudpakuus Openenst Ha KpyTrJIoM OTBEPCTUU M HEMPO3PAYHOM JIUCKE.

Hudpaxus csera. Audpakuus @paynrodepa Ha oaHOH 1mienu. JudpakironHas peneTka
. Audpaxius Ha kpucramiax. @opmyna Bynsda — Bperros.

["onorpadus.

Jucnepcus cBeta. DJIEKTPOHHAS TEOPUS JUCIIEPCUH.

Hucnepcust cBera. Buasl cnexkTpoB wu3iaydeHus. KayecTBEHHBIM M KOJWYECTBEHHBIN
aHaJIN3.

ITormomenne cBera. 3akoH byrepa. CHekTpbl HM3Iy4eHUS M TOTJOLICHHS KAaK METOJ
OTpa’kaTeIbHON CIIOCOOHOCTH MOYB, TMArHOCTUKA 3arps3HEHHBIX HEPTHIO MOYB.
[Tonsipusanus ceera. Buasl nonspusanuu. 3akoH Mantoca.

[Tonsspu3zanus cBeTa NpU OTPaKEHHUU M IPEJIOMIIEHUU HA TPAHULIE JBYX IHAJIEKTPUKOB.
3akoH bprocrepa.

SIBnenue ABoiHOTrO ny4enpenomieHus. [Ipubopsl A MONydeHHs], MOJISIPU30BAHHOTO
CBETa.

OnTnyecku akTUBHBIE BemiecTBa. CaxapuMeTpBhl.

UckyccrBennas ontraeckas anuzorponus. Iddext Keppa.
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81. XapakTepuCTHKH TeIUIOBOro wu3imydeHus. 3akoH Kupxroga. 3akonsr Credana —
Bonsimana u cmenennss Buna.

82. ®opmynsl Panes — [xunca, Buna u [Inanka.

83. Onruyeckasi TUPOMETPHSL.

84. 3akonbl (poTorddekra. YpaBHenue DiiHmreliHa a8 hoTtorddexta. [Ipumenenue
dotorddekra.

85. Macca u ummynec ¢otoHa. J/[aBneHue cBera.

86. Db dext Kommnrona.

87. 3aKkOHOMEPHOCTH B aTOMHBIX CHEKTpax. JIuHeiuaTelil criekTp aToMa BOJIOpOAa.

88. Ctpoenne aroma. OnbiThl Pe3epdopaa mo paccesHuro anbda - 4acTHIl.

89. Ilocrynarsl bopa. DkcrniepuMeHTAIbHOE JTI0KA3aTENBCTBO AUCKPETHOCTH YHEPTreTUUECKHUX
ypoBHe# aroMa (onbIThl @panka u ['epiia).

90. DnemenTapHas Teopus aToMa Bojopojaa 1no bopy

Tunvt mecmoegwvix 3a0aHUL

PaBHOMepHOE IBMKEHHE 110 OKPYKHOCTH OIPEIENSAETCS yCIOBUEM
a,=0,a,=0
a, =0,a, = const
a, =const,a, =0
a, =const,a, #0
3aBHCUMOCTb ITyTH OT BPEMEHHU JUIs IPSIMOJIMHEIHO ABMKYIIErocs Tejla UMEET BUJI

S =2t +3¢* ( Bce Benuuunbl gaHsl B CU). Yckopenue Tena yepes 2 cek 6yaeT paBHO [M/ ¢ ]

6

38

30

24
MartepuanbHas TOUKa BpaliaeTcs paBHO3aMEAJIEHHO 10 OKPY>KHOCTH MPOTUB YacOBOM
CTpEJIKH. Y CKOPEHHE TIPU 3TOM HATPABJICHO BIOJb

1 2

W N~

4
3aBUCUMOCTH yrijia rmoBopoTa OT BpEMCHHU JI BpalllaroIerocs Tejiia UMECT BU

@=4+2t +2t* (sce Benmmuunsl gansl B CU). Pamuyc Bpamenus Tena 10 cm. HopmansHoe

yCKOpEHHE K KOHITy BTOPOif CeKyHIBI paBHO [M/ ¢’ ]
10
16
100

20



1000

IIpu yBenuueHnnu B 4 paza Macchl TeJa, CKOJIb3SIIEro M0 TOPU30HTAILHON TOBEPXHOCTH, CHJIa

TpeHUs

yBEIMUHTCS B 4 pasa
yBesnuuuTcs B 16 pas
yYMEHBIIHUTCS B 4 pasza
yMeHbIIUTCA B 16 pa3

6. Ilpu yBenmueHHH Macchl OJIHOTO U3 TeJl B 4 pa3a U YBEJIMUYEHUU PACCTOSIHUS MEKIY HUMU B 2
pasa cuiia TArOTeHus

3aBHCUMOCTh HUMITYJIbCa OT BpEMCHU IS prlMOJ’IHHGfIHO ABWIKYHICTOCS TEJIa IIPCACTAaBJICHA

YBEJIMUYUTCS B 2 pas3a
yBEIHYHTCS B 4 pasa
YMEHBILIUTCS B 2 pa3a
HE NU3MCHUTCS

Ha rpauke.

3aBUCHMOCTH PaBHOJICUCTBYIOIICH CUIIBI OT BDEMEHHU UMEET BU/]I

F

N

W

|

t

5
7

W
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10.

11.

12

13.

14.

YpaBHeHHe ABHUKCHUA TCJIa 110 HAKJIOHHOM IIJIOCKOCTH UMEET BU/
F+mgsina— umgcosa =0.

%
HaHHOG TECJIO ABHXKETCA IO IINIOCKOCTH N

PaBHOMEPHO BHU3
pPaBHOMEPHO BBEPX
PaBHOYCKOPEHHO BHU3
PaBHOYCKOPEHHO BBEPX

J71st aGCOMOTHO HEYNPYTOTo yaapa BhIOTHSAETCS
TOJIbKO 3aKOH COXpPaHEHUS UMITYJIbCa
TOJIBKO 3aKOH COXPAHEHUS KUHETUYECKOU SHEPTruu
3aKOHBI COXPAHEHUS UMITYJIbCA U KHHETUYECKON SHEPTrUuu
HE BBINOJIHSIOTCS 3aKOHBI COXPAHEHUS UMITYJIbCA M KHHETHUECKOM SHEPTUn

Kunernyeckas 3Heprus tena npu yBeIMUEHUU CKOPOCTHU Tena B 4 paza
YBEJIMYUTCS B 2 pasza
yBeIMUUTCS B 4 pasza
yBEIUUYUTCS B 8 pa3
yBesnuuuTcs B 16 pas
[TorenuuanbHas 3HEeprus Npy)UHbI xKecTkocThio 80 H/M cxaroit Ha 5 cm Oynet paBHa [ x|
40
0,01
0,1
400

. OcHOBHOE YpaBHCHHUEC JTHUHAMUKHU BpallaTCIIbHOTO ABUKCHWA TBECPAOro TCJIa UMECT BU/JL

M=J- &

L=J w

M=J o

L=[r-p]
MOMCHT I/IHepIII/II/I JUCKa OTHOCUTEJIBHO OCH , HpOXOZ[SIHIGfI KacaTeCJIbHO K €TI0 HOBerHOCTI/I
yepes KOHEI[ paauyca, paBeH

%8mR2
%mR2
%mR2
1320mR2

MOMEHT UMITyJIbCa OTHOCUTELHO HETOABHKHOM OCH U3MEHseTCs Mo 3aKkoHy L = at”.
VYkaxwute rpaduk, MPaBUILHO OTPAXKAIOIINN 3aBUCUMOCTH OT BPEMEHH BEJIMYMHBI MOMEHTA
CHUJI, IEUCTBYIOIIUX HA TEJO
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15.

16.

17.

18.

19.

20.

M1
M

M MA

N

>

t t
CIUIOIIHON U IOJIBIM HUJIMHAPBI, UMCIOUC OJJUHAKOBBIC MACChI U PAINYChl, BKaTbIBAOTCA 0e3

IPOCKaJIb3bIBaHUSI Ha TOpKy. Eciin HayambHble CKOPOCTH TEJ OIMHAKOBBI, TO
BBIILIE TOJHUMETCS MOJIbIH 11ap
00a TeJsla HOJJHUMYTCS Ha OJIHY U TY XK€ BBICOTY

BBIILI€ TIOJTHUMETCS CIUIOIIHOMN LIUIUHAP
ITpu yBenuueHnM yriioBo CKOPOCTH BpallleHus 11apa B 3 pa3a, ero KHHeTH4ecKasi SJHEpTus
yBenuuuTcs B 9 pas
yYMEHbIIUTCS B 9 pa3
HE U3MEHUTCS
yBEJIMYUTCS B 3 paza

Cunel nHEpPUMH 00YCIIOBJIEHBI
B3aMMO/ICIICTBUEM TEJ B CUCTEME OTCYETA
YCKOPEHHBIM JBMKEHUEM CUCTEMBI OTCYETa
YCKOPEHHBIM JIBH)KEHHEM Tell B CHCTEME OTCUeTa
PaBHOMEPHBIM MIPSIMOJIMHEHHBIM JIBUKEHUEM CHCTEMBI OTCUETa
Ha nBmokymuecs Tena BO BpallaroLieics cucTeMe oTcueTa JeicTByeT
TOJIBKO IIEHTPOOSKHAS ChUIa
Tonbko cuia Kopuonuca
U IIeHTpoOeKHas cuita, u crina Kopuonuca
[Tpu yBennueHUH 4acTOTHI BpallleHUs] CUCTEMBI OTcueTa B 4 pa3a cuia Kopuonuca
yBeIM4MBaeTcs B 16 pas
yBeNUYUBaeTCs B 4 pasza
ymeHbLaeTcs B 4 pasza
HE U3MEHSETCS
YciioBue T1aBaHus Tea B KHUIKOCTH ONPENENIeTCs
00BEMOM Tena
Maccou Tena
dbopMoit u Maccoii Tena
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COOTHOIIICHHUEM HHOTHOCTeﬁ TCJIa U XKUAKOCTHU
21. YpaBHeHHE HEPA3PBIBHOCTH [IJI1 HEC)KMMAEMOM KUAKOCTH UMEET BU]T

S
— = const
v

2

P+p12) = const

S -v=const
U2

P+ pgh+ PY_ _ const

22. Ilpu mepexoze BOJIbI U3 OJHOU TPYOBI B IPYTYIO, THaMETP KOTOPOH B 2 pa3a MEHbIIIE,
CKOPOCTb TEUEHUS
yMeHbIlaeTcs B 2 pasza
yMeHbllIaeTcs B 4 pasza
yBeJIMYMBaETCs B 2 pas3a
yBeJIMuuBaeTcs B 4 pasza
23. Ilpu yBenu4eHUH MacChl rpy3a MPYKUHHOTO MasiTHUKA B 4 pasa, mepuoa
yMeHbIlaeTcs B 4 pasza
yMEHbIIIaeTcs B 2 pasza
yBeIMuuBaeTcs B 4 pasza
yBEJIIMYUBAETCS B 2 pasza
24. MakcumalibHasi CKOPOCTh TAPMOHUYECKUX KOJIeOaHUN paBHa

|Ad]
o’
A
e’
25. Ilpu yBenmu4eHUH 4acTOTHI KoJieOaHul B 2 pa3a MOJHAs SHEPTUs MaTEPUATLHOM TOUKH,
COBEPIIAIOIICH rapMOHHYECKUE KOIeOaHmst
yMeHbIlIaeTcs B 4 pasza
yMeHbIlIaeTcs B 2 pas3a
yBeJIUYUBaETCs B 4 pasza
yBEeJIMUYUBaETCs B 2 pa3a
26. OCHOBHBIM CBOMCTBOM BOJIH SIBIISIETCS
MEePEHOC YacTull 0e3 rmepeHoca SHEPruu
MePEeHOC dHepruu 6e3 mepeHoca YacTHil

MEPEHOC, KaK YacTHUll, TAK U SHEPTUU
27. CBs13b MEXY JIMHOMN BOJHBI U CKOPOCTBIO €€ paclpoCTpaHeHUs BbIpaxaeTcs: popMyIioi

A=vU-v
A=v0-T
i=2
T
A=2vv

28. PaccrosiHue MCKAY COCCAHUMMU y3JIaMU CTOSTYEH BOJIHEI paBHO

YN IS



29. CBs13b MEX1y DJHEPTrUed U UMITYJIbCOM PESITUBUCTCKOM YACTUIIBI UMEET BUJ

E =m’c* + p*c?

E = pc
E=\m’c’ + p’c’
E=po
30. OCHOBHOM 3aKOH PENATUBUCTCKON TMHAMUKU UMEET BU/I
- -
F=mja
5
pod__mv
dr \J1-v*/c?
N

I?" _ dm, v

dt

5

- m, U
F=— 90"

1-0? / o

31. Macca aBukylIelics 4acTHIIbl BABOE OOJIBIIIE MACCHI TOKOS MPU CKOPOCTH YaCTUIIBI paBHOM
3
—c
2
3
—c
4
V3
—c
2

c

32. Ecnu oMH U3 ABYX TOUYEUHBIX 3aps0B YBEIUUUTH B 2 pa3a, yTOObI CHJIa KYJIOHOBCKOTO
B3aMMOJICHCTBUS OCTAIAaCh OCTOSTHHOM, PACCTOSIHUE MEXAY HUMH HAJl0
YBEJIMYUTH B 2 pas3a
YMEHBIIUTH B 2 pa3a

YBEJIUYUTH B J2 pasza

YMCHBIIUTH B \/5 pasa
33. Hanps:k€HHOCTh 3JIEKTPUUECKOT0 TOJISl U3MEPSIOT C MMOMOIIBIO TPOOHOTO 3apsna ¢q, . Eciu

BEJIMUMHY NMPOOHOTO 3apsi/ia YMEHBIIUTH B pa3, TO MOAYJIb HAMIPSHKEHHOCTH U3MEPSIEMOT0
OJIS

HE U3MEHUTCS

YBEJIMYUTCS B 1 pa3

YMEHBIIUTCSA B N pa3

YBEIMUUTCA B 11° pa3

34. I'paduix 3aBUCHMOCTH HaPsKEHHOCTH E a5iekTpocTaTHueckoro mosist ABYX 3apsiKeHHbBIX

IUIOCKOCTEH ¢ OTMHAKOBOM MOBEPXHOCTHOM MJIOTHOCTBIO HA paccTOSSHUM d IpYT OT Jpyra
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+6 =4

=5
0 d X
HMEeT BUJL
E A E A
- Y
|d g —
: d 4
—
E A E A
]
|
|
S i b
d Z d X

N
35.Ha PUCYHKC IIOKa3aHO HAIIPABJICHUC E HAIPsPKCHHOCTHU 3JICKTPHUYCCKOTIO IMOJISI ABYX PABHBIX

110 MOJTYJIIO TOUEUHBIX 3apsi/ioB ¢, U ¢, B TOUKE A, paBHOYJAJICHHOMN OT 3TUX 3aps/I0B. 3HAKH
3THUX 3apsA70B OyayT
.—..
<5

._-Q
=
]
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q,>0,q,<0
q,<0,q, >0
q,>0,q9,>0
q,<0,q,<0

36. IIoTOK BEeKTOpa HANPSYKEHHOCTU CKBO3b 3AMKHYTYIO ITIOBEPXHOCTh S, PaBEH

37. I'pagueHT NOTEHIMAaNa 3JIEKTPUUECKOr0 MOJIsl OTPULATENLHO 3apsyKEHHOW OECKOHEUHOM
IUIOCKOCTH B TOYKE A MMEET HallpaBICHUE

-6
M

A

A=
) )




W N =

4
38. EMKkocTh Kax1oro KoHaeHcaTopa B 6atapee C =100n@ . O6mas eMKocTh OaTapen
KOHJEHCAaTOPOB paBHA [n@]

40
75
100
400
39. Ha pucyHke nokazaHa 3aBUCUMOCTb CUJIbI TOKA B IIPOBOJIHUKE OT BpeMeHU. 3a Bpemst oT 10 ¢
10 20 ¢ uepe3 ceyeHue 1o MPOBOAHUKY MPOIIIEI 3apsi [K/z]

I
80

60
40 \
20

5 20 15 20 25 30;,

150
200
350
400
40. ConpoTuBI€HHE yYacTKa Henu AB, IpeICTaBIEHHOTO Ha PUCYHKE, T/Ie KaXIbli PE3UCTOP
R =30 Om, pasHo [Owm]

R R
A R B
— [ —
R
1
|
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40
50
75
120
41. Jlammouka BKJIFOU€HA B ceTh ¢ HanpspbkeHnueM 200 B u nponyckaer Tok 0,5 A. 3a 2 gyaca
JaMITOYKa NOTPEOIISIET SHEPTUIO PABHYIO [ﬂofc
200
10°
360-10°
720-10°
42. Bropoe npasuiio Kupxroda umeer Bua

D IR =0

ZIIRI. = const
DY IR =) ¢,
i k
> IR =) IR,
i k

43. Hanps>keHHOCTh MarHUTHOT'O TIOJISl B LIEHTPE KPYrOBOro BUTKa paguycoM 10cwM, 1o KoTopoMy
Teyer TOK 1A, paBHa [A/m]
8
2
10
5

44. B nByx nmapajuiebHBIX JPYT APYry IPOBOJHUKAX TOK T€UET B IPOTUBOIMOIOKHBIX
HanpasneHusx. [IpoBogHukn
HPUTATUBAIOTCS
OTTaJIKUBAIOTCA
HE B3alMOJIEHCTBYIO IPYT C IPYroM
MIOBOPAYMBAIOTCS B OJHOM HalpaBlIeHUU

45. Ha pucyHke u300pakeHbl CEYeHHs IBYX JUIMHHBIX MapajlUIeNIbHbIX IPOBOJIHUKOB C TOKaMH,
npuyeM [, = 21, . Uaaykuus pe3synbTHPYIOIIEr0 MarHUTHOIO 1101l paBHA HYJIK0 B HEKOTOPOU
TOYKE UHTEpBaIA

oo o e
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46. Butok mpoBoJia HAXOUTCSI B MArHUTHOM T10J1€, IEPIEHAUKYJISIPHOM IUIOCKOCTU BUTKA, U
CBOMMH KOHIIAMU 3aMKHYT Ha aMIiepMeTp. MarHuTHas HHIAYKIUS TOJIsl MEHSIETCsI ¢ TEUeHUEM
BPEMEHH COTJIACHO TpaduKy. AMIIEpMETp MOKAXKET HATUIHUE PICKTPUIECKOTO TOKA B MOMEHT

BpEMEHU
B A
+ $ 3
1 2 3 4 t
I i
| |
! 1
| |
or0molc
orlmo3c
or3modc
or0modc

47. Ilpu yMEeHbIIEHUH MarHUTHOW MHIYKIIMH B 3 pa3a 00beMHas IJIOTHOCTh SHEPTHU MarHUTHOTO
TOJISt
yBEIHYHTCS B 3 pasza
YMEHbIIUTCS B 3 pas3a
yMEHBIIHUTCS B 9 pa3
yBenuuuTcs B 9 pas

48. BemectBo, 06agaroniee ClIOHTAaHHON HAMarHUY€HHOCTHIO B OTCYTCTBHUU BHEIIIHETO
MAarduTHOTO I0JIf, 3TO
JAaMardHeTuk
napaMarHeTHK
dbeppoMarHeTuk
TUDIIEKTPUK

49. Ha pucyHke npeacraBiieHa NeTiis ructepesuca peppomarnernka. KospuutusHoii cuie

COOTBGTCTByIOT TOYKHU
iM

[S]

Om?2
Om1l
lu4d
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3ub

50. KonebarenbHbIN KOHTYpP COCTOUT W3 KOHACHCATOPA 3JIEKTPOEeMKOCThIO C U KaTyIIKu

51.

52.

53.

UHAYKTUBHOCTBIO L. Ecin a5ekTpoeMKoCTh KOHIEHCaTOpa U MHAYKTHBHOCTD KaTyIIKU
YBEJMYMJINCH B 3 pa3a, TO IEPHO CBOOOIHBIX IEKTPOMAarHUTHBIX KOJIEOaHUH B TOM
KOHTYpE

yBEIHYHTCS B 3 pasa

YMEHbIIUTCS B 3 pas3a

yBeIHYHTCS B 9 pasza

HE U3MEHUTCS
K nocnenoBarensHO COETMHEHHBIM PE3UCTOPY, KOHICHCATOPY U KaTYIIKE ITOIaHO

nepemenHoe Hanpspkenre U. Ecnu najenne HanpsbKeHUs: Ha pe3ucTope Up=0B , Ha

U, =5B U, =2B

Karymke ~ L U KOHJIEHCATOpe , To U paBHO [B ]

~ D W N

ITo yyacTky uenu conpotuBieHueM R TeyeT nepeMeHHbIN TOK, MEHSIOIIMIICS 110
rapMOHHMYECKOMY 3aKOHY. ECiM yMEHbIIUTH EHCTBYIOLIEE HANIPsKEHUE B 2 pasa, a
COINPOTUBIIEHUE YBEIUYUTD B 4 paza, TO MOIHOCTh Ha TOM y4YacTKe

yMeHbLIuTCA B 16 pas

YMEHbIIUTCS B 4 pas3a

yBeIU4UTCS B 4 paza

yBenuuuTcs B 16 pas
[lonnas cucrema ypaBHeHI/Iﬁ Makcgermia Juist 3JIeKTPOMarHuTHOTO TOJIsE UMEET BUJT

§Ed1 —j——ds

fHal=- ?+8—D ds
L

§5d§=q

S

§§d5=0

S

Crnenyromas cucrema ypaBHeHI/Iﬁ

5> > oD ~
inlz—!ErdS
degzo

N

fBas=0

CIIipaBCJiMBa IJid ICPEMCHHOT'O 3JICKTPOMArHuTHOT'O ITOJIA



B OTCYTCTBHUC 3apsAKCHHBIX TCJI U TOKOB IIPOBOANMOCTHU
IIPpU HAJIMYHHU 3apSA)KCHHBIX TCJI U TOKOB IIPOBOJAUMOCTHU
B OTCYTCTBUEC TOKOB ITPOBOANMOCTHU

B OTCYTCTBHUC 3apAKCHHBIX TCJI

BOJIH JIFOOOW TIPUPOBI
IpeIOMIICHNE
HOJISIPU3ALUS
nudpakus
UHTEpEpEHITHS

KoJieOaHus BCKTOpPOB HaHpﬂ)KeHHOCTeﬁ QJICKTPHYCCKOI'O I10JIsA E W MaroHuTHOI'O ITIOJIsA H .

-> > -

Bektopsl £, H u U umeroT B3aMMHYIO OpHEHTALUIO

-

YBCIUYUBACTCA, TO JIYY NPEIIOMITACTCA IO IMYyTH

T

s J

- =

ELHE| o

ELH,Eluv, 0
E|H,E Lu, 0
E|H,E| 0, v

=

—

AW~

—

55. B ayieKTpOMarHuTHOM BOJIHE, PACIPOCTPAHSIONICHCS CO CKOPOCThIO UV, IPOMCXOAT

—

54. I[J'IH OJICKTPOMAardHUuTHBIX BOJIH XapaKTEPHO SABJICHUC, KOTOPOEC HE ABJIACTCA O6H_[I/IM CBOMCTBOM

56.JIya AB mpenomiusercs B Todke B u uaer mo nyru BC. Ecmm n, =const, a n,
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57. SIBneHue MOTHOTO BHYTPEHHETO OTPAXEHUS HAOIIOAaeTCs IPU YCIOBUU
n, >n,
n, <n,
n,=n,
n, <<n,
58. PaccTtositHue oT mpeamera A0 paccewBarolled JHMH3bI 4 cm, PACCTOSIHUE OT JIMH3BI J0

n3o0pakeHus 2 cu. DOKycHOE pacCTOsTHUE JIMH3BI paBHO [ cm]

Wih Bwn|— P

59. BonHbI CTpOro onpeaeneHHON U MOCTOSHHON YacTOTHI — 3TO
KOT'€pEHTHBIE BOJIHBI
MOHOXPOMATHYECKHE BOTHBI
rapMOHHYECKHE BOJIHbI
CTOSIYHE BOJIHBI

60. /IBe KOrepeHTHbIE CBETOBBIE BOJIHBI C A=500HM TIPUXOIAT B HEKOTOPYIO TOUYKY MPOCTPAHCTBA

C pa3HOCThIO X0/a 2,25 mxkm. Pesynbrat untepdepeHiu B 3Toif Touke Oyner
max 5 nopsijika
max 4 nopsiaka
min 5 nopsaka
min 4 nopsiaka

61. Ilpoxozst 4epes IUIEHKY, 3eJICHBII CBET MPU YMEHBIIICHUH TOIIHHBI TUIEHKH CTAHOBHUTCS
KpPacHbIM
HE U3MEHSIETCSI
¢buoneToBbIM
roxyOobsIM

62. Jludpaxius cBeta— 3TO
HAJIOKCHHUEC KOI'CPCHTHBIX BOJIH B ITPOCTPAHCTBE
ornbaHe CBETOBBIMU BOJTHAMH MPEMSATCTBHMA
pa3oKeHue CBETa B CIIEKTP
yrnopsiiodeHrne KojaebaHuii CBETOBOTO BEKTOpa

63. Yucno mwtpuxoB Ha | cu AudpakimoHHON PEIeTKH ¢ epHoAoM 1 Mmku paBHO
10
100
1000
10000

64. lucnepcrs Ha3bIBaeTCs HOPMAJIbHOM, €CIM MPU YMEHBIIEHUH JJIMHBI BOJHBI A TOKa3aTellb

MpeTOMIICHUS
YBEJIMYUBACTCS
HE U3MEHAETCS
YMEHbILIAETCS

65. IHTeHCUBHOCTH CBCTA, MPOMCAIICTO Y€PEC3 MOJIIPU3ATOP U aHAIIU3ATOP 6y,Z[CT MaKCHMaHBHOﬁ,
33



€CJIM YTOJI MEXKYy OCSMM MOJIIpU3aTOpa M aHAIU3aToOpa PaBEH
00
30°
450
60°

66. Ecnu cBet magaet Ha rpaHUIly pas3jenia IByX TUAJIEKTPUKOB, TO
OTPaXCHHBIN U MPEJIOMIICHHBIH JTy4d YaCTUYHO MOJISPU30BAHbI
OTPa)KEHHBIN U MPETOMIICHHBIN JTy4d HE MOJIIPU30BAHbI
OTpaXeHHBIN U MPEJIOMIICHHBIH JTy4d B3aUMHO MEPIEHAUKYIISPHBI
OTPa)KEHHBIN U MPETOMIICHHBIN JTyYH TI0CKOMOISPU30BAHbI

67. Ilpu 1BOMHOM JIy4enpeaoMIECHUN
OOBIKHOBEHHBIN 1 HEOOBIKHOBEHHBIH JTy4H HE MOJIIPH30BAHBI
OOBIKHOBEHHBII 1 HEOOBIKHOBEHHBIH JTy4H YaCTUYHO MOJSPHU30BaHBI
OOBIKHOBEHHBIN M HEOOBIKHOBEHHBIH JTY4H TUIOCKOIIOJIIPH30BaHBI B TAPAIIICITIBHBIX
IUTOCKOCTSIX
OOBIKHOBEHHBIN 1 HEOOBIKHOBEHHBIH JTy4H TUIOCKOIIOISIPH30BaHBI BO
B3aUMHOIIEPIICHIUKYISIPHBIX TUNIOCKOCTSIX.

68. BCH_IeCTBa, CIIOCOOHEBIE IIOBOPAYUBATD IIJIOCKOCTD IIOJIAPU3alUU, SABJIAKOTCS
OIITHYCCKHN aKTHBHBIMH
OINTUYCCKHU U30TPOIMHBIMHU
OIITHYCCKH aHU30TPOIIHBIMHU
OIITUYCCKHU HE aKTHBHBIMU

69. YuuepcaibHasa pyHkuus Kupxroda 1715 TenaoBoro u3myyeHus paBHa
CIEKTPAJIbHOM MOIIOIATEIbHOW CLIOCOOHOCTH YEPHOTO Tea,
CHEKTPAIbHOM MOrI0IAaTeNbHOW CIOCOOHOCTH CEpOro Tea,
CHEKTPaJIbHOM MJIOTHOCTH SHEPTeTUYECKON CBETUMOCTH YEPHOIO Tea,
CHEKTPAJIHOM INIOTHOCTH DHEPreTUYECKON CBETUMOCTHU CEPOTO Tela

70. Ha pucyHKe TMoOKa3aHa KpHBas 3aBHCHMOCTH CIEKTPAIBHOW IJIOTHOCTH JHEPreTHYECKOU
CBETUMOCTHU a0COJIIOTHO YepHOro Tesa oT AnHbl BosiHbl ipu 8000K. Ecnu remnepatypy tena

yBenuuuTh 10 16000 K, To njMHa BOJHBI COOTBETCTBYIOIIAS MAaKCHUMYMY W3IIyYCHHS OyaeT
paBHa [HM]

I, 000K

100
200
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600
800

71. YpaBHenue DiiHmTeriHa 11 poTodddeKrTa BrIpakaeT 3aKOH COXpaHEHUS

UMITYJIbCA
SHEPrUuu

MOMEHTa UMITYJIbCa
JIEKTPUUYECKOTO 3apsizia

72. 3aBUCUMOCTb MaKCHMaJbHOW KHWHETHYECKOW sHepruu (oTornekTpoHoB W OT 4acTOThI V

najanmx Ha ¢porodaeMeHT GoToHOB cooTBeTcTBYET rpaduk 1. Eciu nanHbii GoTosIeMeHT
3aMEHUTh JApYyrMM C Oomblieid paboTol BbIxoga, To rpaduky W =f (v) Oynmer

COOTBETCTBOBATH

AW~

73. Ha PUCYHKC NPUBCACHBI ABC BOJILTAMIICPHBIC XAPAKTCPUCTUKHU OJHOTI'O (I)OTOBJ'ICMCHT&. I[JIH

HaCToT vV IaJgaromux PI3J'Iy‘I€HHI>i M OCBEIICHHOCTEH E CITpaBCaAJIUBO

f\‘}'

~
—~

v, =v,, E<E,
v, =v,, E >E,
v, >v,, E >E,
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v, <v,, E<E,

74. JlaBineHue cBeTa Ha YEPHYIO IOBEPXHOCTh
B 2 pa3a MEHbIIIE, YEM Ha 3€pKaJIbHON TOBEPXHOCTHU
B 2 pa3a 0oJbllle, YeM Ha 3epKajIbHON OBEPXHOCTH
OJINHAKOBO C JJaBJICHUEM Ha 3€pKajbHON IOBEPXHOCTH
B 4 pa3a 6oJbllle, YeM Ha 3epKaJIbHOM MOBEPXHOCTH

75. Ilpu >ddexkre Komnrona s manaroomero M3MydeHHUs AJIUHOM BOJMHBI A M PacCessHHOTO

u3nyyeHus: A' crpaBeasiuBoO
A>A
A'>A
A=A
A>>A

76. Ha pucynke n3o0pakeHbl CTallMOHAPHBIE OPOUTHI aTOMa BOAOPOJIa coraacHo moaenu bopa, a

TAaK¥XKE YCJIIOBHO I/I306pa)KCHBI nepexoabl JJICKTPOHA C OJIHOM CTaHHOHapHOﬁ Op6I/ITLI Ha

APYIr'yr0o, COHPOBOXKAAOMIUCCA HU3JIYYCHHUEM KBAHTAa JOHCPIUH. MakcuMallbHON  49acToTe

H3JTYyUCHUSA B CCpUN Jlaiimana COOTBCTCTBYCT IICPEXO[]

n=1
n=2
M=3
n=5
h=4

S5n—>1n
S5n—2n
S5n—3n
2n —>1n

77. Me>1</:[y TpEMA HUXHUMU YPOBHSAMHU SHEPTHU DJICKTPOHA B aTOME BOAOpPOJa MHUHHMAJIbHAA

qacToTa nmorjiouacMoro (I)O_TOHa COOTBCTCTBYCT NICPEXOAY

E=0
E-
E,
E,
E>— E4
Ei—E>
E>—FE;3
Ei—E;3
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78. ImuHbl BOJH nie bpoitns s 3inekTpoHa, MPOTOHA U (¢ - YACTHIIbI, ABUKYIIUXCS C OJJHOM U

TOM XKe CKOPOCTBHIO CBA3aHHbBI COOTHOLICHUCM

Ao > A, >,
A, <A, <4,

A, >4, <4,
A, =1,=4,

e

79. BeposiTHOCT OOHAPYKUTH DJICKTPOH HA YIaCTKE (a,b) OJIHOMEPHOTO MOTEHIIUAIBHOTO SIIIHKA

b
¢ OECKOHEYHO BBICOKMMH CTEHKAaMH BBIYUCIISIETCS II0 (bOpMYJ'IC w :Ia)dx, rie w -

a

IUIOTHOCTh BEPOSITHOCTH, ompenensemas y - (yaxmuei. Ecom yw - QyHKOus umeer Bup,

o L L
yKa3aHHBIH Ha PUCYHKE, TO BEPOSITHOCTh OOHAPYKUTH 3JCKTPOH Ha YUaCTKe 3 <x< > paBHa

0

[l
‘.J_leq_
%

W= N = n| = =
I I | o|°’

80. YacTp MCXOAHBIX PAaJMOAKTHUBHBIX SIEpP paclalalolluXxcsl 3a BpeMsl paBHOE JBYM IE€pHOJaM

nojypacrajia, paBHa

XO[= Bl= = AW

81.B pesynbTare f - pacmnaga sjapa C TOPSAKOBBIM HOMEpoM Z, oOpa3yeTcs 3JeMEHT ¢

MMOpsAAKOBBIM HOMEPOM B Ta6n1/1ue MeHnaeneeBa

7+2
7+1
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Z-1
Z-2

82. SIapo m3oToma ypaHa U TOcie HECKONbKMX PalHOAKTUBHBIX PACHaIOB MPEBPAINACTCS B

234
a1apo uzorona ,,U B pe3yibTare

OJIHOTO ¢ W ABYX [ pacnauoB

OJIHOTO @ W OJTHOTO [ pacmajioB

JIBYX ¢ W JIBYX [} pacmnazioB
TaKo€ MpeBpaIIeHNEe HEBO3MOKHO

6. METOOAUYECKHUE MATEPHUAJIbI, ONPEJAEJJIAIOINUE ITPOLENLYPbI

OIIEHUBAHMS 3HAHWH, YMEHWH, HABBIKOB W

JAEATEJIBHOCTH

(WJIN)

6.1. Pe3yJ'IbTaTbl OCBOCHHUHA yqeﬁﬂoﬁ AUCIHMIIJINHBI, MOAJICKAINUE TIPOBEPKE

OIIBITA

Pe3ysbrarel 00y4eHus

KoHTponupyemble KOMIETEHIIUN OcHOBHBIE TTOKA3aTENH OrneHoYHbIC
(0OBEKTHI OLICHUBAHUSA)
(4acTh KOMIETESHIINN) OLIEHKH pe3yJIbTaTOB cpeacTBa
1 2 3 4
OK-7 criocoGHOCTH K 3HaTh: MIPUMEHATh TNoiydeHHble | [IpakThueckoe
CaMOOpPraHU3aluH U CTpyKTypy CaMOCO3HaHUs, €ro | 3HaHUS I OOBSCHEHHS | 3aHATHE,
camM000pa30BaHMIO poNb B JKM3HEAEATEIHHOCTH | YCIOBHH IPOTEKAHUS nabopaTopHbIe
JMYHOCTH. ¢usMyecKuX SBIEHUH B | paboTHI,
.Bugpl caMOOIIEHKHM, YpPOBHHM | MpPHUPOAE W HPUHATHS | KOJUIOKBHYM.
NPUTA3aHUM, WX BIMAHUS Ha | MPAKTUYECKUX PEIIeHHH | TeCTHpPOBaHUE.
pe3ynbTraT  00pa3oBaTeNbHOM, | B IOBCEIHEBHOM KU3HH;
npodeccruoHaNbHOMI (dbopmupoBath
JIESITETIBHOCTH. COOCTBEHHYIO IO3HUIIHIO
Oransl Mpo¢eCcCHOHATBHOTO | 110 OTHOIIICHUIO K
CTaHOBJIEHUS JIMYHOCTH ¢busnyeckoii
Ymerb: nHdpopmanny,
CaMoCTOsITeIIEHO OLICHMBATh | MOJIy4yaeMOW M3 Ppa3HbBIX
POJIb HOBBIX 3HAHHMH, HABBIKOB M | HCTOYHHKOB,
KOMIIETEHIIUH B
00pa3oBaTenbHOM,
npodeccrnoHabHOM
JIESITETTBHOCTH.

HHaHI/IpOBaTB N OCYHICCTBJIATH
CBOIO JICATENIFHOCTh C YYETOM
pe3yJIBTaTOB aHanm3a,
OIICHUBATh W IIPOrHO3UPOBATH

MOCJIeACTBUS cBOCH
COIIMAJIBHOM u
npoQeCcCHOHATBHOM
JIEATEITLHOCTH.

Baanern:

.HaBblkamMHu mo3HaBaTeaIbHONH H
y4eOHOM JIESITEIIbHOCTH,
HaBBIKAMU paspenieHus
mpobiem.

HaBpikaMM TIOMCKAa METOHOB
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peuICHUsl NPAKTUYCCKUX 3ajad,

MIPUMECHEHHUIO Pa3TMYHBIX
METOJOB MO3HAHUS.

dopmamu " METOJAMHU
camMo00y4deHHs u
CaMOKOHTPOJISL.

6.2 Illkana oneHNBaHUsl IVIAHUPYEMBIX Pe3yJIbTATOB 00y4eHus!

6.2.1 Texymuii u pyoe:KHbII KOHTPOJIb
B pamkax Tekymiero u py0eXHOT0 KOHTPOJIS 110 TUCIUTUTHHE CTYJCHT MOXKET Ha0patTh 10
70 6aimoB. Pactipeienienne 6auioB MPUBEICHO B TaOJIHUIIE.

[IIxasa orieHUBaHUs

Cemectp
0-35 6amnoB 36-50 GannoB 51-60 GannoB 61-70 6annoB

6 Yactuunoe [Tonnoe nu | [lonnoe nnmn [Tonnoe WIIn
MoCeleHue YaCTUYHOE YaCTUYHOE YaCTHUYHOE
ayJIUTOPHBIX MOCEIICHUE HOCELICHHUE HOCEeIIEeHUE
3aHSTHH. ayTUTOPHBIX ayJTUTOPHBIX ayJTUTOPHBIX
Heynosnersopuren | 3anstuid. Yactuunoe | 3angartuil. [lonnoe | 3anstuit.  IlosHoe
bHOE  BBIMIOJIHEHUE | BHIMOJIHEHHE U | BBIMIOJHEHHE U BBITNIOJTHEHHE u
na0opaTOpHBIX W | 3alIUTa 3amuTa 3amuTa
MIPAKTUYECKHUX nabopaTopHbIX U | 1a0OpaTOPHBIX U | IAOOPATOPHBIX |
paoor. [Tmoxast | mpakTUYECKUX MPAKTUYECKUX MPAKTUYECKUX
MOATOTOBKA K | paboT. pabor. pabor. Bricokue
0abHO- VY nosnerBopurensH | Xopouue IIOKa3aTeNH o
PEUTHHTOBBIM ple TOKa3aTelu [0 | MOKa3aTeNu Mo KOJUIOKBUYMaMm |
MEPOTPUSITHSIM. KOJUIOKBUYMaM M | KOJUIOKBUYMaM U | TECTUPOBAHUSM.
Crynent HE | TECTUPOBAHUSAM. TECTUPOBAHUSM.
JIOTTYCKaeTCsl K
IIPOMEKYTOUHOU
aTTeCTaIluu

6.2.2 TlpomexyTOUHaAsI ATTECTAIUA
OrneHka pe3yabTaTOB OCBOCHUS Y4e€OHOW IUCHHUIUIMHBI B 1 cemecTpe NpOBOAUTCA TIO
CIEeAYyIOUIEH IIKaJe, MPUMEHIEMOM Ha 3a4eTe:

Cemectp [IIxana oneHnBaHUs
He 3aureno 3auTeHO
(36-60 6anoB) (61-100 6annoB)
7 Crynent wumeer | CtyneHT umeet 36-45 6amioB 1o UTOraM TEKYILETo U PyOeKHOTO

36-60 6amnoB 10

uTroram

TEKYLIETO u
pyOexxHOTO
KOHTPOJIA, Ha
3a4ére HE
OTBETHUJI Ha
TEOPETUYECKUI

BOIIPOC M HE

KOHTpOJISI, Ha 3a4€eTe JaJl MOJIHbIA (YaCTUYHBINA) OTBET HA
TEOPETUUECKHUI BOTIPOC M YaCTUYHO (TTOJTHOCTHIO) PEIINI 3a1ady.
Crynent umeet 46-60 6ayIOB 1O UTOTaM TEKYIIETO U PyOEKHOTO
KOHTPOJIsI, Ha 3a4€Te JIaJT TMOJTHBIM OTBET HA OJIMH BOMPOC HIIH
peunn 3aaaqy.
Crynenty, umeroniemy 61-70 0amioB Mo WTOTaM TEKYIIETO H
pyOEKHOTO KOHTPOJS, BBICTABISETCS OTMETKAa «3auTeHo» 0e3
cayd 3a4uéTa.
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pelui 3aaaqy.

OHGHKa PE3YIbTAaTOB OCBOCHMUS yqe6H0171 JUCHUIIIIMHBI BO 2 CEMECTPE MNPOBOJUTCA IIO
HIKaJe, HCHOHB3yeMOﬁ Ha 3K3aMCHC:

Cemectp

HeynosnerBopure
JBHO
(36-60 6amnoB)

Crynent umeer 36-
60 OammoB 1O
WTOTaM TEKYIIETO
u pyOexHOro
KOHTPOJIS, Ha
JK3aMEHEe He Jal
IIOJIHOTO OTBETA HU
Ha OJIMH BOIIPOC.
Cryznent umeer 36-
45 OawioB 1O
UTOTaM  TEKYIIETro
u pyOexHOro
KOHTPOJIS, Ha
DK3aMEHE an
ITOJTHBIN OTBET
TOJIbKO Ha OJUH
BOIIPOC

[IIxaa onieHUBaHUs

VY 10BJIETBOPUTEIHH
0
(61-80 6amoB)

Crynent umeer 36-

50 OGamioB MO
UTOraM TEKYIIEro U
pPyOSKHOTO

KOHTPOJIS, Ha
SK3aMEHE Jan

MOJHBIM OTBET Ha
OJMH  BONPOC H
YaCTUYHO
(IOTHOCTBIO)
OTBETHUJI HA BTOPOM.
Crynent umeer 46-

60  OamioB 1O
UTOTaM TEKYIIETO U
pyOexKHOTO

KOHTPOJI, Ha
9K3aMeHe aan

MOJHBIA  OTBET HA
OJMH BOMPOC WIH
YAaCTUYHO  OTBETHII
Ha 00a Borpoca.
CTyneHT uMeeT To
UTOTaM TEKYIEro U
pyOexkHOTO
KOHTPOJIA 61-70
0aJIOB Ha dK3aMeHe
HE Jal [OJHOIO
OTBETAa HU HA OJIUH
BOIIPOC.

Xoporio
(81-90 Gamnos)

Crynent umeert 51-
60 6aIoB 110
UTOTaM TEKYIIETro 1
pyOexxkHOTO
KOHTPOJIS, Ha
dK3aMEHE Aai
MOJIHBIM OTBET Ha
OJIMH BOTIPOC U
YaCTUYHO
(OTTHOCTBIO)
OTBETHUJI HA BTOPOM.
Crynent umeet 61 —
65 0ayuIoB 10
WUTOTaM TEKYIETro 1
pyOexxHOTO
KOHTPOJIS, Ha
DK3aMEeHE Aai
IIOJTHEIA OTBET Ha
OJIMH BONPOC U
YaCTUYHO OTBETHUII
Ha BTOpou. CTyIneHT
nmeet 66-70 6amioB
10 UTOTaM TEKYIIETro
U pyOEKHOTO
KOHTpOJIS, Ha
JK3aMeHe) aal
MOJHBINA OTBET
TOJIBKO Ha OJINH
BOIIPOC.

O1inu4yHo

(91-100 Gannos)

CryneHnrt

HUMCECT

61-70 OayutoB 11O
UTOraM TEKYIIEro

u pyOexHOro
KOHTPOJI, Ha
JK3aMeHe Jan

IIOJIHBIM OTBET Ha
OIMH BONPOC U

YaCTUYHO
(TOJTHOCTBIO)
OTBETHUI
BTOPOM.

Ha

[IIkajia COOTBETCTBUS PEHTHHTOBBIX OLIEHOK MATHOAIBLHBIM OLIEHKAM /1JIsl OlleHUBAHUS

KYPCOBOii pa0doThI

PeiitunroBas onenka (B 6amnax)

O1eHKa 110 IATHOAJUILHON IIIKAJIE

91-100 «OTIIMYHO
81-90 «XOpOIIO»
61-80 «yJIOBJIETBOPUTEIILHOY
MeHee 61 «HEYJOBJIETBOPUTEIBHOY




7. Y4eOHO-MeTOAMYECKOE OOecTieYeHHe T CUMILTUHBI (MO1YJIs1)
7.1 OcHoBHas1 JUTEpaTYpa

. Tpopumora T.U. Kypc ¢puzuku. U3n-Bo «Axagemusi». 2012 r. 560 c.

. Tpodumona T.U. CoopuuK 3amau no Kypcy pusuku. M3n-Bo «Beicmias mkomay, cepust «lms
BhICIINX y4eOHBIX 3aBeneHuin». 2008 r. 408 c. ISBN:978-5-06-004439-3http://lib.kbsu.ru

3. Bombkenmreitn B.C. COopHuk 3amad mo obmiemy kypey ¢usukn. UW3a-Bo «KHMKHBII

mMup»,2008r. 328ctp. ISBN: 978-5-86457-235-7 http://lib.kbsu.ru

4. HukepoB B.A. ®usuka. CoBpeMeHHBII Kypc [DnekTpoHHBIH pecypc]: yueOnunk/ Hukepos

B.A.— DnextpoH. TekcToBble faHHble.— M.: JlamkoB u K, 2016.— 454 c.

(http://www.iprbookshop.ru/14114.html)

5. Obmas ¢usnka [ DneKTpOHHBIH pecypc]: yaeoHoe mocobue s By3oB / A.H. Bapasa, M.K.

I'y6oxun, [{.A. IBanoB u ap.; nox pea. B.M. benokonsitoBa - M. : U3narensckuii mom MOU,

2016. (http://www.studentlibrary.ru/book/ISBN9785383009994.html)

6. "Kypc obmeii pusuku. OcHoBbl puzukn. T. [. Mexanuka. DIEKTpUUECTBO U MAarHETU3M.

Konebanus u BoHbL. BostHOBas ontrka [ DneKTpoHHEIHN pecypc]: Y4eb. mocodue: 1ist By30B. /

Kunrcen A. C., Jlokmwun I'. P., OnbxoB O. A.; [Tox pea. A.C. Kunrcena. - 2-e uza., ucnp. - M. :

OU3SMATIIAUT, 2007."

(http://www.studentlibrary.ru/book/ISBN9785922107532.html)

N —

7.2 lonoJIHUTeIbHAS JIUTEPATypa

1. ®pumr C.3. TumopeBa A.B. Kypc oOmeit ¢uszuxu. B 3-x t1. T.l. ®usnueckue OCHOBBI
Mexanuku. MonekynapHas ¢usuka. Konebanus u Bonubl. M3a-Bo "Jlanp". 2008 r. 13-e usm.
480 ctp. ISBN:978-5-8114-0662-3.

2. Opum C.O. Tumopea A.B. Kypc oOmeit ¢usuku. B 3-x t1. T.2.. Dnexrpuueckue u
anekTpomarnernueckue sisiaeHus. M3a-so "Jlaww". 2008 r. 12-e uza. 528 ctp. ISBN:978-5-
8114-0662-3.

3. ®pum C.D. Tumopera A.B. Kypc oOme#t puzuku. B 3-x T1. T.3. Ontuka. ATomMHas Qusuka.
N3n-Bo "Jlawp". 2008 r. 10-e u3a. 656 ctp. ISBN:978-5-8114-0662-3.

4. JlozoBckuit B.H. Kypc ¢puzuku. B 2-x 1. T.1. U3a-Bo: «Jlauby». 2009 r. 6-¢ u3M., UCH. U JOII.
576 ctp. ISBN:978-5-8114-0288-5.

5. JlozoBckuii B.H. Kypc ¢pusuku. B 2-x 1. T.2. U3n-Bo: «Jlaub». 2009 . 6-¢ u31., UCI. U JAOII.
608 ctp. ISBN:978-5-8114-0288-5.

6. I'pabosckuit P. Y. Kypc ¢pusuku. U3n-o: «Jlauby». 2012 r. 12-e u3a., crep. 608 ctp. ISBN:978-
5-8114-0466-7.

7. Uponos U.E. 3agaun no oOuieit ¢pusuke. M3a-so: «Jlaub». 2009 r. 13-e usg., crep. 420 crp.
ISBN:978-5-8114-0319-6.

8. Tpodumona T.!. KpaTkuii kypc Gu3MKH ¢ IpUMepaMu pelieHus 3aiad. YueOHoe nocodue. M.
«KHOPVYC». 2007.

9. O6mas ¢usuka (mexanuka). Bompockl u 3amaHus g NPOBEIEHUS PEUTUHTOBBIX W
CEeMMHAPCKUX 3aHATHH (yueOHo-MmeT.u31.) Temykye .M., [lununosa A.X., lle63yxoBa M.A.
KBbI'Y, Hampuuk, 2003.

10. O6mas ¢pusuka (MosekynsapHas puszuka). Bormpocs! u 3a1anus 171 IPOBEACHNUS PEUTHHTOBBIX
U CEeMHUHApCKuX 3aHiTuil (yueOHo-mer.u3n.) TemykyeB M.M., Ilununosa A.X., 11le63yxoBa
M.A. KBI'Y, Hanpuuk, 2005.

11. Obmas ¢usuka (Mexanuka. MonekynspHas ¢usuka). Bonpocs!l u 3aganus 1 npoBeAeHUs
PEUTHHTOBBIX U CEeMHHAPCKUX 3aHATH (yueOHO-MeT.u31.) TemykyeB .M., [llunurosa A.X.,
[le63yxoBa M.A. KBI'Y, Hanpuuk, 2005.

12. O6mas gusnka. DIEKTPUUECTBO U MArHETU3M. DJIEKTPOMArHUTHBIE KOJeOaHWs M BOJIHBL.//
TemykyeB .M., [lununosa A.X., [lle63yxoBa M. A., TnynoBa M.M. KBI'Y, Hanpuuk, 2011.

13. 2. «O0mas ¢usuka. OnTuka. DJIeMEHTHl aTOMHON M syiepHOM Qu3ukm» // Anekoa A.M.,
[Hununosoi A.X. KbI'Y, Hanbuuk, 2012.
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http://www.iprbookshop.ru/14114.html
http://www.studentlibrary.ru/book/ISBN9785383009994.html
http://www.studentlibrary.ru/book/ISBN9785922107532.html

14. Ontuka. AtomHas u siaepHas ¢uzuka. Obmas gusmka. JlabopaTopHbIil pakTHKyM. A3H30B
N.K. Tnynosa M.M. [Hununosa A.X. KbI'Y, Hanbuuk, 2005.

15. Obmas ¢usuka. Jlaboparopusiii nmpaktukym. A3n3zoBM.K. KymaxoBA.M. u ap. KBI'Y,
Hanpuuk, 2006.

16. Obmas ¢usuka. Jlaboparopusrii mpaktukym. A3uzoB/.K. KymaxoBA.M. u ap. KBI'Y,
Hanpuuk, 2006.

17. ®usuka. Mexanuka v MoJieKyisipHas ¢usuka. Jlaboparopuslii mpaktukym. Aszuzos UK.,
Kapnanosa 3.U., [luniunoBa A.X., Hanbuuk, 2014.

18. Mexanuka . MonekynapHas pusuka u TepMoauHaMuka. JJabopaTopHbIil MPakTHKyM. A3H30B
N K., AniekoB A.M., KymaxoB A.M., Tnynoea M.M., [Hunmnaoa A.X., [lle63yxoBa M.A.

19. Hanpumk 2016.

20. Ontuka. AToMHas u saepHas ¢usuka. JlaboparopHsiii mpaktukym. Asuzos M.K., Anekos
A.M., KymaxoB A.M., Tnynoa uM.M., [ununosa A.X., [lle63yxoBa M.A., lllepuena 3.X,
Hanpuuk 2016.

21. DnexTpuyecTBO U MarHeTu3M. JlabopaTOpHBIN MPAKTHKYM.. Asuzos UK.,
AnekoB A.M., Kymaxos A.M., Tnynosa M.M., Ille63yxoBa M.A., lllepueBa 2.X, Hanpunk
2018.

22. DnexkrpuuectBo U marHetusM. Onruka. A3uzoB UK., Ilununosa A.X., lllepuena 2.X.,
Hanpunk 2018.

7.3 UnTepHeT-pecypchl

1. lib.kbsu.ru
2. www.ph4s.ru
3. www.physbook.ru

4 baza nanueix CKOITYC https://www.scopus.com

5 CUC «KoncynbTanT mocy http://www.consultant.ru/
6 CUC «"apanT» http://www.garant.ru/

7 9BC «IPR book» http://www. ipr bookshop ru

8. MaTepuajibHO-TeXHUYECKOE oDecredeHne TUCIUNINHBI

JlexuroHHBIN Kype 10 AuCHUIUINHE «DPU3HKa» TPOBOJUTCS B CHIELHUATU3UPOBAHHOMN JIEKIIMOHHON
ayJUTOpUN 00OpPYIOBAaHHON MPOEKTOPOM, HOYTOYKOM C 3alMCaHHBIMH Ha HEro 0OydaroUIMMU
nporpamMmmamu 1o ¢usuke. B ayauropun umerorcst 70 mocagouHbIX MeECT.
JlaGopaTopHble 3aHATHS MPOBOAATCA B CHELUAIM3UPOBAHHBIX JaOOPATOPHUSIX OCHAIIEHHBIX
HECKOJBKUMHU JIECSITKaMU JTaOOPaTOPHBIX pabOT, OXBATHIBAIOIIUX BCE pa3zesbl oomiei ¢pusuku. [1o
BCEM pazJielaM HMEIOTCs JIabOpaToOpHbIE MPAKTHKYMBI, /€ OTPaXEHO COAEp)KaHUE, KpaTkas
TEOpHUsl, MOPANOK BBIIOJHEHUS pPa0OTHI, KOHTPOJIbHbIE BoOMpochl. [lpakTuueckue 3aHATUSA
IPOBOAATCS B ayJUTOPUM OCHAILCHHONM MWHTEPAaKTUBHOM JIOCKOH, MMEETCs JOCTaTOYHOE
KOJIMYECTBO 33/IaYHUKOB U Y4€OHUKOB.

IIpu npoBeneHNN NEKIIMOHHBIX ¥ CEMUHAPCKUX 3aHITHH NCIIOJIB3YIOTCS:

JIUYEH3UOHHOE NPOSPAMMHOE 0Decnedenue.

— IIponykter Microsoft (Desktop EducationALNG LicSaPk OLVS Academic Edition
Enterprise) moamucka (Open Value Subscription);

— AntuBupycHoe mnporpammHoe obOecrneueHue Kaspersky Endpoint  Security
Cranpaptabiii Russian Edition;

— AltLinux (Anst O6pa3oBanue 8);

€80000HO pacnpocmpansemvle npocpammbl.
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— Academic MarthCAD License - MaremMaTuyeckoe MPOTrpaMMHOE OOecTeueHue,
KOTOpPO€ TMO3BOJISIET BBIMOJHATH, AaHAJIM3UPOBATh BaKHEWIIME HWHXKEHEPHBbIE pacyeTbl U
0OMCHUBATHCS MU,

—  WinZip nyis Windows - mporpaMm Jij1sl CKaTHs M pacliakoBKH (paityios;

— Adobe Reader st Windows — nporpamma juist urenust PDF ¢aiinos;

— Far Manager - koHCOJNBHBIM (DaWJIOBBI MEHEIDKEP JUIsl OIEPAIlMOHHBIX CHCTEM
cemeiictBa Microsoft Windows.

9 OCOBEHHOCTH PEAJIMBALIMU JUCHUIIVIMHBI JJIsI MHBAJIMUAOB U
JIML C O'PAHUYEHHbBIMH BO3MOXKHOCTAMMU 3/10POBbA

JUis CTYAEGHTOB C OrpaHHMYEHHBIMH BO3MOXHOCTSIMHM 3/10pOBbSI CO3JIaHbl CIELHAIbHbIE
YCIIOBHSA JUTSI TIOTy4eHUs: 00pa3oBaHusl. B 1essax JOCTYIHOCTH MOXY4EHUS BBICIIETO 00pa30BaHUs
1o 00pa3oBaTeIbHBIM MPOrpaMMaM MHBAJIUAAMHU U JHMLIAMHU C OTPAaHUYEHHBIMH BO3MOXHOCTSIMU
3JI0pOBbsI YHUBEPCUTETOM 00ECTICYNBACTCS:

1. AnpTepHaTuBHas Bepcus odumanbHOro caiita B cetu «MHTepHET» U1 Cl1ab0BUIAIINX;

2. JIns "HBANMIOB C HAPYIICHUSMU 3peHUs (CIa00BHUISIINE, CICTIBIC)

- TNPHUCYTCTBHE ACCHCTEHTA, OKa3bIBAIOLIET0 OO0YydYaroleMycsi HEOOXOIUMYIO IOMOIIb,
NyOIMpoBaHUE BCIYX CIPAaBOYHOW HH(OpPMAIMM O pacluCaHUM y4eOHBIX 3aHSATHHA; HaJTMYUe
CPeACTB JUIsl YCWIEHHS OCTaTOYHOIO 3pEeHHs, OpaillIeBCKOMl KOMIIBIOTEPHOM TEXHHKH,
BUCOYBEIMYUTENCH, TMPOrpaMM HEBH3YalbHOTO JOCTyma K HWHPOpPMALUHU, IMPOrpaMM-
CHUHTE3aTOPOB peUd M JIPYTruX TEXHUYECKHUX CPEJCTB IpueMa-nepesadn yuyeOHol mHpopmauuu B
JOCTYIHBIX (OpMax JUIs CTYJACHTOB C HApYIICHUSIMH 3pEHHS;

- 3aJ]aHMsl JUIs BBITTOJIHEHHSI HA 3K3aMEHE 3aUUThIBAIOTCS ACCUCTEHTOM;

- TUCbMEHHBIC 33JaHUsl BBINOJNHSIOTCS Ha OyMare, HAaJUKTOBBIBAIOTCS ACCHCTEHTY
00y4JarmuMmcs;

3. JIns WHBATWAOB W JIMII C OTPAaHWYEHHBIMH BO3MOKHOCTSIMH 3I0POBBS TIO CIyXY
(cnabocapliamniye, Tayxue):

- Ha 3a4eTe/>K3aMeHe NMPHUCYTCTBYET aCCHUCTEHT, OKA3bIBAIONINI CTYICHTY HEOOXOIMMYIO
TEXHUYECKYIO MTOMOIIb C Y4ETOM MHIMBUAYAIBHBIX 0COOEHHOCTEH (OH MOMOTaeT 3aHATh pabouee
MECTO, NIEPEABUTATHCS, TPOUYNUTATh U OPOPMUTH 3a/1aHUE, B TOM YHCIIE 3aITUCHIBAs 11O/ JUKTOBKY);

- 3a4eT/7K3aMeH NPOBOJUTCS B MTUCbMEHHOU (opMe;

4. JIns WHBaIMIOB W JUI] C OTPAaHUYEHHBIMH BO3MOKHOCTSIMHU 3/I0POBBS, MMEIOIINX
HapyLIeHUs. OMOPHO-IBUIATEILHOIO amnmapara, CO3[JaHbl MaTepUalbHO-TEXHUYECKHE YCIOBUS,
o0OecrieunBaroIie BO3MOXHOCTh OECHpPENsITCTBEHHOIO JOCTyna oOydaroluxcs B YydeOHbIE
NOMEIIEHUs,, O0bEKTYy MUTaHWs, TyaleTHble W JApYrHe IOMELIeHUs YHHMBEpPCHTETa, a TaKxke
npeOBIBaHMS B YKa3aHHBIX TIOMEIIECHHX (HAJHMUUe PaCIIUPEHHBIX IBEPHBIX IPOEMOB, MOPYIHEH U
JPYTUX MPUCIIOCOOTICHUI).

- THCHMCHHBIC 3aJlaHWsI BBITIONHSIOTCS Ha KOMITBIOTEPE CO CHEIHATH3HPOBAHHBIM
IPOTpaMMHBIM 00eCTieYeHHEeM MIIM HaIMKTOBBIBAIOTCS] ACCUCTEHTY;

- 10 YKEJIAHWIO CTYJIEHTa YK3aMeH MPOBOINUTCS B YCTHOM popme.

OOyuaromyecss U3 4KCia JHIl ¢ OTPAaHUYEHHBIMU BO3MOXKHOCTSMU 37I0POBbsI 00€CTIEYEeHbI
AJNIEKTPOHHBIMU 00pa30BaTEILHBIMU pecypcaMi B popMax, alalTHPOBAHHBIX K OTPAaHHUYCHHUSIM HX
3/I0pOBBSL.
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10. JUCT UBMEHEHUU (JIOITOJIHEHUIA)

B pabodyro mporpaMmy 1o AucuurinHe «Dusukar»

10 HAIPAaBJICHUIO MOJATOTOBKH MO HAIpaBJIeHHIO MOAroToBku 27.03.02 YnpaBieHue KayeCTBOM

Ha 20 - 20 yueGHBI rox

Ne JuemeHT (myHkT) PII/{ Ilepeyenb BHOCMMBIX IIpumeyanue
n/n U3MeHEeHH I (JI0MOoJTHeHuil)

OO6cyx/1eHa U peKOMEHI0BaHa Ha 3aceaHuU Kadenpsl (PU3UKU HAHOCUCTEM

poTOKOJ Ne OT « » « » 20 T

3aBenyromuii kadeapoit / /
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