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1 He.]'ll/l H 321244 OCBOCHHA NTUCHHUIIJIMHBI

Lenau ocBoeHus NUCHUIUIMHBI (MOAYINS): co3AaHue (yHIaMEHTaIbHON 0as3bl 3HAHWI, Ha
OCHOBE KOTOpPOIl B JaJbHEHIIEM MOXKHO pa3BHBaTh Oojiee yriyOJeHHOE M ACTATU3HPOBAHHOE
u3ydeHue GU3NIECKUX 3aKOHOB U SBJICHUIA.

3agauu: chopMUPOBATH y CTYICHTOB €IUHYIO, CTPOWHYIO, JIOTHYECKH HEMPOTHBOPEUHBYIO
bu3nYecKyI0 KapTUHY OKPY>KAIOLIEro HaC MUpPA MPUPOJIbL, CO3aHIEe KOTOPOH MPOUCKXOTUT MyTEM
O606H_ICHI/I$I OKCIICPUMCHTAJIbHBIX NAHHBIX WU HAa UX OCHOBC IPOU3BOJAUTCA IMOCTPOCHUC MOI[CJICﬁ
HAOJI0/TaeMBIX SBIIEHUH, CO CTPOTUM OOOCHOBAaHUEM MPHOIMKEHUH U PaMOK, B KOTOPBIX AITH
MOJENN AEHUCTBYIOT.

2 Mecto aucuuniaunsl B crpykrype OOII BI1IO

JlucruniamHa OTHOCUTCSA K 0a30BOM YacTh ydeOHoro mukia — b2 Maremarnueckuii u
ecTecTBeHHOHayuyHbld 1ukia b.1.5.104

[Ipn wm3ydenwuii kypca oOmieil (U3UKH, CTYyJEHT IOJDKEH CBOOOJHO BJIA/ETh B IMEPBYIO
odepeqb MaTEeMaTHYECKUM alllapaToM. YMETh peliarh aareOpanyeckue, WHTErpalibHbIe |
muddepeHIanbHble ypaBHEHUS, HEPABEHCTBA, T'€OMETPUYECKHUE 3aJlauH, TPUTOHOMETPUUYECKUE
BBIPKCHHUS.

B kypce oOmieit ¢u3mku BBOAATCS OCHOBHBIE MOHSTHS M 3aKOHBI, KOTOPBIE SIBISIOTCS
GyHIaMEHTOM TpPH OCBOCHUM MHOTUX ITUCHUIUIMH, KaK €CTECTBEHHOHAYYHOTO IIMKJIA, TaK U
npodeccuonanpHoro mukina. OcBoeHwe QU3MKU HEOOXOIUMO Kak MpeAlIecCTBYIomee MAJs
CICIYIOIUX JUCHUIUIMH: Ouodu3uka, (QUINKO-XUMHUYCCKUE MEXaHU3MBl MEXKICTOUHBIX
B3aMMOJICHCTBHIA, SBONIIOLINSI, OMOXUMHUS U MOJIEKYJIsIpHAsE OHOJIOTHSI.

3 TpeOoBaHus K pe3y/IbTATaM OCBOCHUSI COAEPKAHMSA AU CHUILINHBI

[Ipouecc M3ydyeHUs] TUCLUIUIMHBI HaNpaBjieH Ha (OPMUPOBAHUE DJIEMEHTOB CIEAYIOLIUX
komnereHimi B coorBerctBuu ¢ PI'OC BIIO m OOIl BIIO mo naHHOMY HaIpaBiIeHHIO
MOATOTOBKHU (CHEIUATBEHOCTH):
OIIK 6.1 - JleMOHCTpHpYyeT 3HAaHUS OCHOBHBIX KOHILIEIIMA M METOAOB COBPEMEHHBIX
HaIpaBJICHUN MaTeMAaTHUKH, (PU3UKHU, XUMUU U HAYK O 3eMIIe.
OIIK 6.2 - CnocoGeH HCIOoJIb30BaTh HABBIKU J1a00OpPaTOpHOM pabOTHl U METOAbl XHMUH,
(Gbu3MKM, MaTeMaTUYeCKOr0 MOJIENMPOBAaHUS M  MaTEeMAaTUYeCKOM CTAaTUCTUKU B
poeCCHOHATILHOM 1eATENbHOCTH
B pe3ynbraTe 0cBOEHUS NUCHUIUIMHBI O0yYaOIIHICs TOJIKEH:
3HaTh: OCHOBHBIE (PM3UUECKHUE SIBICHUS U 3aKOHBI; OCHOBHBIC TEOPETHYECKHE
MPEJICTaBICHUS U MOJIETHN (PU3UKH; OCHOBHBIE (PM3NYECKUE BEIMYMHBI U KOHCTAHTBI, UX
OIpECIICHUE U €IUHULBI U3MEPEHMUS.

YMmern: pemath pusnueckue 3a/1auu; UCIONIb30BATh [P PEIICHUN 33]1a4 OCHOBHbIE
3aKOHBI, TEOPETUUECKHUE MPEICTABICHU U MOJEIN (PU3UKH.

Bnapers: HaBbIkamMu npoBeieHUs (PU3MUECKOT0 SKCIIEPUMEHTA; HaBbIKaMH 00pabOoTKH
AKCIEPUMEHTAIbHBIX TaHHBIX.



4 Copepkanue U CTPYKTYPa AUCHHUIIMHBI (MOLYJI51)

4.1 Conepxxanue pa3aejioB QU CHUANINHbBI

No
pasznena

HaumenoBanue
pasnena

Coneprxanue pasjena

dopmupyemas
KOMIIETCHIIMS

dopma
TEKYILEro
KOHTPOJIA

1

Mexauuka

DJIEeMEHTHI KUHEMaTUKHU
MOCTYIATETbHOTO u
BpAILlaTEeIbHOTO JBUKECHUS,
JnHnamuka TOYKU "
MOCTYyNaTeIbHOTO JIBUKEHUSI
TBEPJIOTO Tena. 3aKoHBI
COXpaHEHHs.

MexaHuKa XKUAKOCTEN
Mexanudyeckue  KojeOaHus |
BOJTHBI

OIIK 6.1
OIIK 6.2

JP,K, T,
PK

MonekynsapHas
¢buznka u
TEPMOJUHAMHUKA

MOJ'IeKy.]'IHpHO—KI/IHeTI/ILICCKaH
TCOpUA NACAIIbHBIX I'a30B.

OCHOBEBI TCPMOANHAMUKHA
PeanbHbie ra3pl, JXHAKOCTH H
TBCPALIC TCJIA.

OIIK 6.1
OIIK 6.2

JIP, K, T,
PK

DNEeKTPUIECTBO
Y MarHeTH3M.

DNeKTpOoCTaTUKA

[ToCcTOSAHHBIN SJEKTPUYECKUM TOK.
Toxk B cpenax.

MarnutHoe moje B BaKyyMe U B
BEILIECTBE.

OcHoBbl Teopun MakcBenna s
ANIEKTPOMATHUTHOT'O ITOJISL.
DJEeKTpOMarHuTHHIE KOJeOaHUs U
BOJIHBI. IIepemeHnHBbII
JIIEKTPUYECKUN TOK.

OlIK 6.1
OIIK 6.2

JIP, K, T,
PK

Onruka.

I'eomeTpuueckas
doromeTrpus
BosHoBas onTuka.
KBanToBas onTuka.

OIITHKA,

OlIK 6.1
OIIK 6.2

JP, K, T,
PK

DJeMeHThI
aTOMHOM U
SIEPHOMN
¢bu3ukn

duznka aroMa. KBanToBas
dusuka.
OneMeHTbl AJepHOM (QU3UKU U

(1)I/ISI/II(I/I QJICMCHTAPHBIX YaCTHULI.

OlIK 6.1
OIIK 6.2

JP, K, T,
PK

B rpade 4 mnpuBomsrcs mnnaHupyemble GOpPMbI TEKYUIETO KOHTPOJIS:

3aIuTa

naboparoproit pabotsl (JIP), Beimonaenue kypcoBoro npoekta (KII), kypcosoit pabotst (KP),
pacuetHo-rpaduueckoro 3ananus (PI'3), nomamnero 3aganus (/13) nanucanue pedepara (P),
acce (D), komnokBuyM (K), pydexusiit koutpons (PK), Tectuposanue (T) u T.1.




4.2 CTpyKTypa AMCIMIIIMHBI

OO6mmast Tpy10€MKOCTh TUCIMIUIMHBI COCTaBIISIET 3 3adeTHble equHUIBI ( 108 gacoB)

TpynoemMkocTb
Bun pabotsl JacoB

0]0]0)

1cem.
OO6u1asi TPy10eMKOCTh 108
AynuTopHas padora: 48
Jexyuu (J1)
Ilpakxmuuecxue 3ausmus (113)
Jlabopamopuwvie pabomut (JIP)
CamocTrosiTe/ibHasi padoTa: 51
CaMOoCTOATEIbHOE NU3YUYEHHE Pa3eIOB
CamononroroBka (mpopaboTka U MOBTOPEHHE JIEKIIMOHHOTO MaTeprania u
MaTepurana y4eOHUKOB U YICOHBIX ITOCOOUH, MOATOTOBKA K JTAOOPATOPHBIM H
MPAKTUYECKUM 3aHITHSIM, KOJUIOKBUYMaM, pyOeXHOMY KOHTPOJIIIO U T.1.),
[TonroroBka u ciaya 3auera, 3K3aMeHa 9
Bua uTorosoro KOHTpoJIA (3a4eT, IK3aMEH)

9K3aMeH

Paznensl AUCHUIIIIMHBI, U3Yy4aCMBbIC B 1 CEMCCTPC

KonuuectBo yacos
Ne HanmMeHoBaHME pa3ieoB AynuropHas Bre-
pas- Pa6ota ay.
nena Bcero paGoTa
J (113 | JIP CP
1 2 3 4 |5 6 7
1 Mexanuka 4 4 10
) MonexynsipHas (cTaTucTuueckas) pusnuka u 5 5 10
TEPMOJMHAMMKA
3 DNEKTPUYECTBO U MAarHETU3M 5 5 10
4 Ornruka. 5 5 10
5 OeMeHThl aTOMHOH U AepHON (PU3NUKU 6 6 11
Hmoczo: 24 24 51

! HpI/I HAJIMYUH 3K3aMCHA IO TUCHHUIIITHHE




4.3 JIaGopaTopHbIe padoThI

Ne Ne
JIP | pazmena HaumenoBanue 1a00paTopHbIX paboT
1 2 3
H3ydeHne 3aKOHOB PABHOYCKOPEHHOTO TBUKEHHS U BTOPOTO
1 1 3akoHa HrloToHa Ha MaimHe ATBya.
) 1 OnpezneneHre CKOPOCTU IBHKCHUS MTYJIH METOJOM
0aJUTMCTUYECKOTO MAaITHHKA.
3 1 M3yueHre OCHOBHOTO 3aKOHA JUHAMUKH BPALIaTEIbHOTO
JIBUKCHUSI.
4 1 Omnpenenenre MOy IOHTa IO U3TUOY CTEPHKHSL.
5 { OnpeneneHnre MOMEHTa HHEPIIMA MaXxOBOTO KOJIeca U CHUIIBI
TPEHUs B OIIOpe
6 1 Onpeznenernre MOMEHTA WHEPIIUH TEJIa METOAOM KPYTHUIHHBIX
KOJIcOaHUH.
7 1 Onpenenenne k03P PuIMEHTA KECTKOCTH TPY>KUHBI
CTATHCTUYECKUM U IMHAMUYECKUM METOAAMH.
] 7 Omnpenenenre TepMUUECKOTO KO3 PUIMEHTA JaBICHUS BO3TyXa
Y OMOIIY BO3JIYITHOT'O TEPMOMETPA
9 ) Omnpenenenue MIOTHOCTH KUAKOCTEH M KOHIIEHTPALIUU pacTBOpa
C TIOMOUIBIO MUKHOMETPA
10 0 Omnpenenenre BIAXHOCTH BO3/1yXa
1 5 Onpenenenne k03P PuireHTa TMHEHHOTO PACIIUPEHUS TBEPIBIX
Te.
Onpenenenne OTHOMEHHS TETNIOEMKOCTH TP MOCTOSTHHOM
12 2 JABJICHUH K TETJIOEMKOCTH MPHU TOCTOSIHHOM 00BbeMe
(y=C,/Cv ) meronom Knemana-Jlesopma
13 ) Onpeznenenne MOJSIPHOM MacChl BO3yXa.
14 3 HccnenoBanue 3J1eKTPOCTATUYECKOT O OISl METOJIOM
ANEKTPOCTATHYECKON BaHHBI.
15 3 Onpenenenne uncina Gapajies U 3apsaa IEKTPOHA.
16 3 W3mMepeHue conpoTUBICHUH C TOMOIIbIO MOCTa Y UTCTOHA.
17 3 W3yueHne 3aBUCUMOCTH COTIPOTHUBIICHHUS METAJIOB OT
TEeMIEPATYPHI.
18 3 HccnenoBanue 3aKOHOMEPHOCTEN TEPMOIIEKTPOHHONW IMHUCCHUH.
19 3 W3y4eHne nepexoTHbIX MPOIIECCOB MPHU 3aMbIKAaHUH H
pa3MbIKaHUU TICTIH.
20 3 Omnpenenenne TOPU3OHTAILHON COCTABIAIONIECH HAMPSXKEHHOCTH
MarHUTHOTO TIOJISI 3EMJIH.
71 3 W3ydeHne momymnpoBOIHUKOBOTO AUOA U TIOTYIPOBOTHUKOBBIX
pruOOPOB.
29 4 Ornpenenenne riaaBHOTO (POKYCHOTO pacCcestHUsI COOMpArOIIeH 1

pacceuBaroIei IuH3.




1 2 3

23 4 Omnpenenenue cuiabl cBeTa (POTOMETPOM.

4 4 W3yuenue siBneHns HHTEPHEPEHIINH CBETa C TIOMOIIBIO KOJIEI]
HBIOTOHA

25 4 I/ICCJIGIIOBaHI/Ie ONTUYCCKHU AaKTUBHBIX BEHICCTB CAXapUMCTPOM.

26 4 HccnenoBaHue CTPYyKTYpbl KPUCTAIIIIOB JIa3€PHBIM M3I1y4EHHEM.

77 4 M3yueHne 3aK0Ha OCBEILEHHOCTH

8 4 HccnenoBanue qudpakiuy cBeTa ¢ OMOIIBIO ONTHYECKOH
CKaMbH

29 5 N3zyuenue BHemHero ¢porodddexra

30 5 HccnenoBaHue CIEKTPOB UCITYCKAHUS U MOTJIOLICHUS
CHEKTPOCKOIIOM
Hcnons3oBanne cuerynka I eiirepa-Mrosuiepa uist U3ydeHus

31 S u30TONa OepuilIus

IIpuMepsI J1a00paTOPHBIX PadoT.

N3YUYEHHUE 3AKOHOB PABHOYCKOPEHHOI'O ABMXXEHUSA 1 BTOPOI'O
3AKOHA HBIOTOHA HA MAIIIMHE ATBYIA

HepaBHoMepHOE IBMKEHHE, MPU KOTOPOM CKOPOCTh U3MEHSIETCS BO BPEMEHH IO
JMHEMHOMY  3aKOHY, IIPUHATO  Ha3blBaTh  PAaBHONEPEMEHHBIM. BenmnunHOM,
XapakTepu3yronen OBICTPOTY HM3MEHEHHs] CKOPOCTH [0 YHCJICHHOMY 3HAYCHHUIO,
aBnseTcs yckopenue. llepBas dYacTh pa0OTHI TMOCBAIIEHA HW3YYCHHUIO 3aKOHOB
PaBHOYCKOPEHHOTO JBIDKEHUSI Ha MalluHEe ATByJa W OIPEACIICHUIO YCKOPEHHUSI.
Llenpto BTOpOW yacTH pabOTHI SIBISIETCS MPOBEpPKAa BTOpPOro 3akoHa HprooToHA

a= r . IIpoBoauTcs 00paboTKa Pe3yIbTaTOB HKCIEPUMEHTA.
m
KoHTpoabHbIe BOOPOCHI K JIaHHOH JIabOpaTopHOH paboTe:
1) CdopmynupoBaTs 3akoHbl Hpl0TOHA.
2) lloHATne 0 MaTepUAIBLHON TOUKE.
3) Ilyts u nepememienue. CKOpOCTh, €€ BETMUYUHA U HAlpaBJICHHE.
4) VYckopeHue. 3aKOHBI TyTH JUIsl PABHOYCKOPEHHOTO M PABHOMEPHOTO JIBHIKEHUS.
5) Ot kakux GakTOpOB 3aBUCUT YCKOpeHHE?




N3YYEHUE OCHOBHOI'O 3AKOHA IMHAMUKU BPAIIIATEJIbHOI'O
JABVOKEHW A

MOMEHT HHEepLMM BpaIIAIOIIErocs Tela MOXHO CBECTH K H3MEPEHUIO
NEHCTBYIOIIETO0 Ha TEJIO0 MOMEHTAa CHJIbl M COOOLICHHOMY S3TOMY Tely
YIJI0BOrO ycKOpeHUs. i1 u3MEpeHUsl 3TUX BEJIMYMH IPUMEHSIOT MasiTHUK
Ob6epbeka. [IpoBepka OCHOBHOTO 3aKOHA TUHAMUKU JJIs1 BPAILAIOIIUXCSI TEJ
OCYLIECTBISICTCA ~ TpeMs  crmocobamu.  Pe3ymbraThl — 3KCIepHUMEHTa
oOpabatsiBatoTcst MeTofoM CThbIO/ICHTA.
KoHTpobHbIe BOIPOCHI K IaHHOHU J1ab0paTopHOii paboTe:
1) MowmenT cunsl. [Inedo cusibl. MOMEHT UHEPIIMU TBEPJOTO TEa.

2) OCHOBHOM 3aKOH IMHAMUKH BpAIaTEIbHOTO JBUKECHHUS.
3) Uemy paBHa cuJia HATSIKEHUS] HUTH?
4) BeiBecTH BpalaTeabHbli MOMEHT CUJIBI B IaHHOM paboTe.
5) 3aKoH COXpaHEHHUs MOMEHTa UMITYJIbCa.
6) BpiBecTH MOMEHT MHEpPLUHU CTEP>KHS Ul OCH BpallleHUs, MPOXOAAIIEH yepe3 LEHTP

Macc.

OINPEAEJIEHME MOAYJIA FOHI'A T10 U3T'BY CTEPXHA

Ilenpto maHHONW pPabOTHl SABISETCS M3Y4YEHUE YOPYrux aepopmanuii u
OCHOBHOT'O 3aKOHa Ui 3TOro Buaa nedopmanuii—3akoHa ['yka. CTyaeHTHI
onpenensaoT Moayas FOHra uist AByX CTEpXKHEH, CAeIaHHbIX U3 Pa3In4HbIX

MaTepuajoB METOJOM H3ruda CTEpXHs, MOJIO)KEHHOTO Ha JiBe omnopsl. B
paboTe wucmonb3yeTcs MHAMKATOp ManblXx nepemenieHuid.  Halinennoe
3HauYEHUE MOYJISl YIIPYTOCTU CPABHUBAETCS C ATAJIOHHBIM 3HAYEHHUEM.
KoHTpoabHbIe BOOPOCHI K JIaHHOH JIabopaTopHOH paboTe:

1) Yro Ha3biBaercs aedopmanueit? Kakue Buabl aedopmanmii

cymecTtBytoT? Ilo kakoMy mnpu3HaKy Tena JAeNATCS Ha
yhnpyrue u Heynpyrue?

2) Kakos ¢uznyeckuii cmbici moyist FOnra?
3) Uemy paBeH MOMEHT UHEPIIUU CTEPKHSI (BBIBECTH (POPMYITY).
4) Cdodopmynupoath 3ak0oH ['yKa 17151 OCHOBHBIX BUI0B J1e(OpMaIIHH.
5) [uarpamma pactsxeHusi. OCHOBHbIE MEXaHMUECKHE CBOMCTBA TBEPAOIO TeNa.

OIMTPEAEJIEHME MOMEHTA MHEPLIUN MAXOBOI'O KOJIECA 1 CUJIbI TPEHUA
B OIIOPE

MoOMEeHT MHEepIMH MaxoBOro KoJieca W CHIIY TPEHMsI B OIOpe
MO>KHO HalTH MPH MOMOIIH ITPHOOpa, COCTOSILEr0 U3 MaXOBOTO
KoJeca, HacaKeHHOro Ha BaJl. Bam ycraHoBieH Ha
IIAPUKOTIOALIMITHUKAX. B pabore M3ydaercss OCHOBHOW 3aKOH
JUHAMHUKHU BpalaTeIbHOTO JIBHKEHUS.

KoHTpoJbHBIEC BONIPOCHI K JaHHOK Ha60DaTODHOI>'I pa60Te:

1) Ot yero 3aBUCUT MOMEHT MHEPLIMY BPAILAIOLIENCS CUCTEMBI?



2)

3)
4) Cuna TpeHus.
5)

BreiBectn ¢dopmyny ans  pacueTa MOMEHTAa WHEPLUUH OJHOPOAHOTO JHCKA
OTHOCHUTEIIbHO OCH, MEPIEeHIUKYISIPHON K MIOCKOCTH TUCKa M MPOXOJAlIeil uepes
€ro LEeHTp.

BriBo pacueTHO# hOpMYIIBI.

TpeHue mokos, CKOJIbXKEHUS U KaueHUS.

Kunernyeckas sHeprus BpallaoIerocs Tena.

OIIPEAEJIEHUE MOMEHTA MHEPLIUN TEJIA METOJOM
KPYTWJIbHBIX KOJIEBAHUN

B nanHoii paboTe wu3ydaercs OCHOBHas (DHM3MYECKas BEIUYHMHA, XapaKTEpH3YHOIas
CBOMCTBA TBEPJOTO Tejla MPH BPAIIATEILHOM JABHKECHUU — MOMEHT uHepuuu. OTHUM W3
MECTOA0B 3KCHepI/IMCHTaJIBHOI‘O onpe;[eneHHﬁ MOMCHTA I/IHepL[I/II/I TCJIa ABJIACTCA MCETOL
KPYTHJIBHBIX KOJI€OaHMI, KOTOPBIHA UCITOIB3YeTCs B paboTe.

MoOMEHT MHEPIIUU BBIYUCISETCS ISl Pa3HbIX MOJIOKEHHH Tpy3a U MPOBOAUTCS 00paboTKa
pEe3yNbTaTOB U3MEPEHUH.

KoHTpoapHBIE BOIIPOCH! K JAHHOH J1abopaTopHOi padore:

3)
4)
5)

1) Hamwucatb OCHOBHOM 3aKOH JMHAMUKHU BPAIaTEIbHOIO JBUKEHUS.

2) CdopmynmupoBaTh W HalMCaTh, YTO TAKOE MOMEHT WHEPIIMH, MOMECHT
CHUJIBL.
UTto Ha3bIBACTCSI MOJIYJIEM KpyUeHUs?
Teopema IlIteitnepa, BbIBOA POPMYIIBL.
UeMy paBeH MOMEHT HMHEPLMHU CTEPHKHSA OTHOCHUTEIIBHO OCH, MEPHEHIUKYISIPHOU
CTEPKHIO, IPOXOIALLIEH Yepe3 HEeHTp TskecTu? Yepes KOHel| CTepKHsA?

OINPEAEJIEHUE KOOOOUIIMEHTA XECTKOCTU ITPYKMHBI
CTATHUYECKUM 1N JTUHAMUWYECKUM METOJJAMU

/ o

1)
2)

3)

4)
5)

6)

3amauelt paboThl  SIBJISETCS O3HAKOMJIGHHE C HPOCTEHIIMM  ClIydaeM
COOCTBEHHBIX  rapMOHMYECKMX  Kojebanui.  M3ywarorcss  koneOaHus
NPYKUHHOTO MAasATHUKA, KOTOPbIE MOXHO CUMTaTh HE3aTyXarOIIMMH.
YcTaHOBKa COCTOUT M3 ONOPHI, HA KOTOPON YKPEIUIEHBI Pa3JINYHbIE MIPYKHUHBI.
Croiika cHaOxeHa mkanoil. Pabota cocToMT M3 JBYX YHpaKHEHUM:
ONpEIEICHUE KECTKOCTHU MPYKUHBI CTATUYECKUM U TUHAMUYECKUM METOJAMM.

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

pa3HbIMH METO/IaMHU.
KoHTposbHbIE BOIPOCH! K JIaHHOU J1ab0paTopHO paboTe:

Kakoii Bug nmeeT ypaBHEHUE ABMXKEHUS ITPU FapMOHUYECKOM KojieOaHuu?

Kakue  komebaHMs  CHUCTEMbl  Ha3bIBAIOTCS  COOCTBEHHBIMH W Kakue

BBIHYK/ICHHBIMU ?

CKOpoOCTh U yCKOpEeHHE KoJebaTenbHOH CUCTEMBI.

Yemy paBHa noJiHasi SJHEPIHsl KoJeOaTeIbHOU CUCTEMBI?

BbluncnuTe 1m0 MONyYeHHBIM JaHHBIM HU3MepeHud (a3y ot CcOOCTBEHHBIX

KOJIeOaHWil MPYKMHHOTO MAasTHUKA M CMEIICHHE Tpy3a X uyepe3 3 ¢ OT Hauaia

OTCUYETA BPEMEHHU.

Urto Takoe pe3oHaHc?
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OIMTPEAEJIEHME KOOODOUIIMEHTA BA3ZKOCTU XXUAKOCTU METO/IOM CTOKCA

Jns onpenenenus ko3 uIenTa BI3KOCTH MpeiaraeTcsi UCnoiab3oBath meroa CTokca,
KOTOPBIA OCHOBAaH Ha JBWXXEHUHU Tena chepruyeckoi GopMbl B UCCIENYEMOM JKUIKOCTH
(rmuauepuH W KacTtopoBoe Macio). Jlns nmaHHOW paboThl mpoBoauTcs 00paboTKa
U3MEpPEHUN U TMOJy4YeHHblEe 3HAueHUs Kod(pduLueHTa BI3KOCTH CPaBHMBAIOTCA C
Taﬁ]’[H‘IHBIMH 3HAa4YCHUSAMU.

KoHTponbHbIe BONPOCHI K AaHHOH JIabopaTOpHOU padoTe:

1) ®opmyna HproToHa A1 BA3KOCTH.

2) Koaddumuent Bazkoctu. Ousnyeckuii cMpICT KOIPHUITMEHTA BI3KOCTH.
3) EnuHune! n3amMepeHus BA3KOCTH.
4) Merton Crokca. BeiBoa pacueTHoii popmybl.
5) Metoas! onpeneneHust KO3pUIHEHTA BI3KOCTH.

OIMPEAEJEHME TEPMHUYECKOI'O KOOODOUIMEHTA JABJIEHWA BO3Y XA ITPU

oMo BO3AYIIHOI'O TEPMOMETPA

Pabora mocedieHa W3y4eHHIO CBOWMCTB MJI€ANbHOIO rasa, a TakKke
NO3BOJSIET HAWTH TepMuueckuil KodhdUUUEHT aaBieHHs BO3ayXa
CTyneHTsl TakKe JTOKHBI TO3HAKOMUTBCSI C YCTPOMCTBOM BO3IYIIHOTO
TEPMOMETPA, € IMOMOIIBIO KOTOPOrO NMPOU3BOAUTCS U3MEPEHUE NAHHON
BCJIMYHNHBI.

KoHTposbHbIe BOOPOCH! K IaHHOH J1aGOpaTopHOH paboTe:

1) Kakoii ra3 Ha3bIBaeTcs UAcaIbHbIM?

2) U3omnporeccsl, UX ypaBHEHUs U IpapUKy.

3) Uro Ha3pIBaeTcs TEPMHUYECKUM KOI(PQPHUIMEHTOM JaBJICHHUS, KaKOB
ero gusnueckuit cMpica?

4) KaxoB npuHIun pabotsl MaHoMeTpa?

5) KakoB MoneKyIsipHO-KUHETUYECKUIA CMBICIT AaBJICHHSI U aDCOMIOTHON TeMIepaTypbl?

METAJTMYECKUX CTEPKHEH.
KoHTpoabHbIE BOIIPOCHI K JAHHOM J1abopaTopHOii paboTe:

OITPEJIEJIEHUE KODOOUITMEHTA JIMHEMHOI'O
PACHIMPEHM A TBEP/IBIX TEJI

I/I3BeCTHO, 4YTO IIPpU HArp€BaHUM TCJia YBCIWNYWBAIOT
CBOM 00BEM, T.e. MPOUCXOJUT TEIUIOBOE PACUINPEHUE.
DTO CBUICTEIHCTBYET O TOM, YTO C YBEIHYCHUEM
TEMIEPaTypbl CPEeHUE PACCTOSHUS MEXKIY aTOMaMH,
MOJIEKyJIaMH, WOHAMH BO3PaCTalOT. JTO SBIICHHUE
MOKHO OOBSCHUTH UCXOJIS U3 B3aUMOACHCTBHS YaCTHI]
Tenma Apyr ¢ apyroMm. KommdecTBeHHO —TemioBoe
pacipeHue MPHUHSTO XapaKTepUu30BaTh
KO2(pPUIIMEHTOM JTMHEWHOTO PACIIMPEHUs O, KOTOPHIH
W BBIYHCISETCS B JIaHHOM pabore I ABYX

1)
2)

3)
4)

Uto HazwpiBaeTCs KOG OUITHMEHTOM JTUHEHHOTO (00BEMHOTO) pacuupeHus?
N306pa3ute rpaduuyecku 3aBUCUMOCTh MOTEHLIUAIBHOW SHEPTUU B3aUMOJEHCTBUS
JIBYX YaCTHUI[ OT PACCTOSHUS MEX]Ly HUMHU.

[Ipoananu3upyiite PU3NUIecKyro MPUIUHY TETJIOBOTO PACIIMPEHHS TBEPABIX TEIl.

B uem BbIpakaeTcsi aHM30TPONHUS (PU3NIECKUX CBOWCTB TBEPIBIX TeIl, KAKOBBI €€
PUYNHBI?
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OITPEAEJIEHME OTHOIIEHMA TEIUNIOEMKOCTU ITPU ITIOCTOAHHOM
JABJIEHMUA K TEIDIOEMKOCTH ITPU ITOCTOAHHOM OB LEME METOIOM
KIIEMAHA-JIE3OPMA

OI[Ha N3 CaMbIX BaXHBIX pa60T, OTHOCAIIAasACA K
tepMoauHamuKke. OHa MOCBAIEHA H3YYEHUIO
MEepPBOTO 3aKOHA TEPMOJAMHAMHUKHU, a TaKxkKe
uzomnpoiieccaM. B OCHOBe JaHHOW OMNBITHOM
YCTaHOBKHU nexar TpHU u3o0IpoIiecca:
W30TEPMUYECKUMA, aauabdaTHBIA W H30XOPHBIN.
CTYJICHTBI BBIYUCIIAKOT IIOKA3aTCIIb aI[I/Ia6aTBI JJISL
BO3[lyXa U MPOBOJAT 00pabOTKYy M3MEpEeHHM amst
JIECSATU U3MEPECHUM.

KOHTpoJIbHBIE BOMPOCKHI K TAHHOH J1a00paTOPHOU

pabore:

1) H3zompoueccsl U MX ypaBHEHUS.

2) llepBblil npUHIUI TEPMOJIUHAMUKU

3) Kakue nporecchl Ha3bIBalOTCs 0OPAaTUMBIMH, HEOOPATUMbBIMU?

4) TemnmoeMmMKOCTh Tena. YenbHas TEIUIOEMKOCTb. YJenbHass ¥ MOJspHas
TEIIOEMKOCTH.

5) Kakoit Bug mpoiecca COOTBETCTBYET KaXKJIOMY 3TaIy OmnbiTa?

OIIPEJEJIEHME VY JIEJIbHOU TEIUIOTHI ITIEPEXO/IA BOJIbI B TIAP ITPU
TEMIIEPATYPE KUIIEHU A

[lannass paboTa HampaBl€Ha Ha H3y4YEHHE TaKUX
ABJICHUM, KaK HWCIApEHHE W KOHJCHCALUs, KUIICHHE.
CTyneHThbl 3HaKOMSTCS C TAKUM MOHSITHEM, KaK yelbHas
TEIUIoOTa MapooOpa3oBaHusl 3aTParuBarOTCs BOIPOCHI,
CBSA3aHHbIE C KPUTHUYECKUM COCTOSIHHEM BELIECTBaA.
Boruncnsiercss yaenpHas TEIUIOTa MEPeXoja BOABI B Iap
[P TEMIIEPAType KUIICHUS.

KouTponbHBEIE  BOOPOCHL K JAHHOW  1abopaTopHOM

pabore:
1) HcnapeHue u KOHIAEHCALMS.

2) PaBHOBecHe )XMIKOCTH U HACHIIIIEHHOTO Mapa.

3) Kpurtuueckoe coctosiHue

4) IlepechllieHHbIN NTAP U MIEPETPETast )KUIKOCTD.

5) Kunenue. 3aBHCHMOCTh TEMIEPATyphl KUTICHUS OT JIaBJICHUS.

OIIPEAEJIEHUE YNCIIA ®APAJIEA U 3APAIA SJIEKTPOHA

BemectBa, MoneKysbl KOTOPBIX B PacTBOPE pacrajaloTcs Ha HOHBI,
50T Ha3bIBAIOTCS JJIEKTPOJIUTAMHU. DJIEKTPUUYECKHM TOK B 3JIEKTPOIUTAX
+

OOyCJIOBJICH JBW)KCHHEM HMOHOB TIOJ JCHCTBUEM  BHEIIHETO
AIIEKTPUUYECKOTO TONS. [IpOX0XkKIEHNE MOCTOSIHHOTO JJIEKTPUYECKOTO
TOKa 4epe3 DIICKTPOJIIUTHI COMPOBOXKIACTCS BBIICIICHUEM COCTABHBIX
9gacTeil STUX BEUIECTB Ha DJEKTPOAax. JTO SBICHHE HA3bIBACTCS
ANEKTpoNM30M. B naHHOW paboTe mpoTEKaeT 3JEKTPOJIU3 pacTBOpa

12



A

MEIHOTO Kymopoca. M3mepsisi Maccy Karojaa M0 3JCKTPOJIU3a U MOCIE HEro, BBIYUCISIOT
gricio Papajes, a 3aTeM 3apsi/] SJICKTPOHA.
KoHTpoabHbIe BOIPOCH! K TAaHHOU J1a00paTopHOil paboTe:

1) IIpoBomHHMKH BTOPOTO poja (JIEKTPOIUTHI). MeXxaHU3M MPOBOAMMOCTH

2) BIEKTPOJIUTOB. DIEKTPOIUTHUECKAS JUCCOLIUALIMSL.

3) Dnexrponus. ChopmynupoBaTh U J0Ka3aTh 3aKOHBI Dapajges 1Js dJISKTPOIH3a.
4) @®uznueckuid cmbica uucna Papanes U IIEKTPOXMMUUECKOTO HKBUBAJIECHTA

BEIICCTBA.

5) HanwmmuTe v 00BSICHUTE peaKIMK, TPOTEKAIONIUE Y aHOA U KaTo/a.

Ry R

I K2
1

LR

N3YUYEHUE MOCTA YUTCTOHA
MocTt VYuTcToHa mnpenHa3Ha4YeH i1 HM3MEPEHUs CONPOTHUBIICHUM.
Cobupaercs sreKTpryecKasi cxema, CoCTosIIas u3 peoxopaa, Habopa
CONPOTUBIICHUH, T'aJIbBAHOMETPA, UCTOYHHMKA IOCTOSHHOIO TOKa WU
Mara3diHa CONPOTUBIEHUN. VI3MeEpsAIOT  CONpPOTUBIECHUSA  IIpU
MOCJIEI0BATEIbHOM U NapaJJICIbHOM COEUHEHUAX U IPOBEPSIOT AJIs
HUX pacdeTHbIC (HOPMYITHL.
KoHTponbHbIe BONPOCHI K IAHHOH J1abopaTopHOU padoTe:
1). PazBerBnennsie nenu. [IpaBuina Kupxroda.
2). BeiBecTH yci0BHE paBHOBECHS MOCTa Y UTCTOHA.

3). IlocnenoBareabHOE U MapaLIeIbHOE COSTMHEHUE MPOBOIHUKOB.
4).IlpeumymiecTBa MOCTOBOM CXEMbI IO CPaBHEHUIO C METOJOM amIepMerpa |

BOJIBTMETPA.

5). Ilouemy Ha peoxopae Bceraa MOKHO HalTH Takyro Touky "/[" , moTeHuman KOTopoun
paBeH noreHuuany B Touke E.

CHATUE KPUBO HAMATHUYEHUS U TTIETJIM TUCTEPE3UCA

Naboparopwas

pabore:

C [TIOMOUIbIO OCHHUJIJIOTPADA

Pabora MOCBSIIIEHA W3YYEHUIO CBOWCTB
dbeppomarneTukoB. [leTns rucrepesuca monydaercs Ha
9KpaHe OJJIEKTPOHHOJIYyYEeBOM TpyOKH ocuuiorpada,
ecnu (eppoMarHeTHK MOMECTUTh B MarHUTHOE IIOJIE,
CO3/71aBaéMO€ NEPEMEHHBIM TOKOM, Ha TOPU30HTAIbHO
OTKJIOHSIIOIIUE TUIACTUHBI TPYOKHU MOAATh HAIpPsHKEHUE
U. lenbto paboTel sBISETCS MNOCTPOECHUE TIpaduka
3apucuMocT B=f(B).

KoHTponbHblE BOOPOCHl K JIaHHOW J1abopaTopHOM

1) XapakrepucTHka MarHeTUKoB (ua-, mapa- u GeppoMarHeTukH).

2) Kak 00bsCHUTH SIBJICHHE THCTEpe3nca y (heppOMarHeTUKOB.

3) 3aBUCUMOCTh MarHUTHOM TPOHHUIIAEMOCTH OT HAMArHWYMBAIOIIETO TIOJS IS
beppoMarHeTUKOB

4) Yro Takoe KO3PIMUTUBHAS CUJIA, OCTATOYHAS] HAMATHUYEHHOCTh

N3YYEHUE 3ABUCUMOCTU COITPOTUBJIEHUA

' T

METAJIJIOB OT TEMIIEPATYPbI

Cobupaercsi aJeKTpUYecKass CXema, COCTOALas YHUBEPCAJIbHOTO
Mocta Tuna MBVY-49, TepMocrata M wHccieayeMoro MpOBOJHUKA.
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2)
3)

5)

ComnpoTHBIEHUSI METAJJIOB BO3pACTaeT C YBeJIMYEHUEM Temmeparypsl. Mccnemyembiit
MPOBOJHUK ITOMEIIAETCS B TEPMOCTAT, 3alOJHEHHBIA HEMPOBOIAIICH >XUAKOCThIO. B
HIDKHEH 4YacTH TepMocTaTa IIOMELIeH Harpesarenb. Mccienyemsblii  NMPOBOJHHUK
MOJIKIJIIOYAETCsl K KJIeMMaM YHUBEPCAJIbHOTO MOCTa YHUTCTOHA B KayecTBE HEU3BECTHOTO
conporuBiieHus. CTpouTcst rpaduk 3aBUCUMOCTH CONPOTUBIICHUS TPOBOJHUKA OT
TEMIEPaTypPHI.
KoHTpoabpHbIe BOMPOCH! K JaHHOU JIa00paTOpHOiA paboTe:
1) OcHOBHBIE MTONOKEHUS KIIACCUYECKOM JIEKTPOHHON TEOPUHM METAJIOB.
2) BsiBoj 3akona Oma u 3akoHa J[xoyis- Jlenna B auddepenimansHoi hopme.
3) IlonsaTue o 30HHON TEOPUU METAIIIOB, MOJTYNPOBOIHUKOB, TUIJIEKTPUKOB.
4) 3aBUCUMOCTb CONPOTUBIICHHUS OT TeMmIepaTypel y MertamioB. [lonstue o
CBEPXIIPOBOJUMOCTH.
5) Uto Ha3pIBaeTCs TEMIIEPATYPHBIM  KOI(PQPUIMEHTOM CONPOTUBICHUS H €0
pa3sMepHOCTh?

UCCJIEJOBAHUE 3ABHCUMOCTH TTIOJIE3HOM MOILHOCTU U KII/]
AKKYMVJEATOPA OT EI'O HAT'PY3KH

Llenbto paOoTHI SABISETCS O3HAKOMJIEHHE C TaKUM MOHATHEM, Kak DJ[C ucrouHuka Toka.

Cobupaercs 37eKTpuIecKas cxeMa, COCTOSIIAs U3 aKKyMYJIATOPHOU Oarapeu, BOJIbTMETPA,

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

CUibl TOKa OT HampspkeHus. Taxke paccuntbiBarorcess KIIJ[ akkymynsTopa, mosHas U

10JIE3HAst MOIHOCTb

KoHTposibHBIE BOITPOCHI K AAHHOM Ja00paTopHOii padore:

1) Yro naswiBaercsa DJIC u kak MmoxxkHo uameputb I/[C ucrounuka?

Kaxue cuibl Ha3bpIBalOTCS CTOPOHHUMMU?

[Hats onpenenenus KIIJ[ akkymynaTopa, HOJHON U MOJIE3HON MOLTHOCTH.

4) IMomyuuts 3aBucuMoctu KIIJI, momHON ¥ mMone3HOW MOIIHOCTH OT CHJIBI TOKa B
aHANUTUYEeCKOU popme.

KopoTtkoe 3aMbikanue.

N3MEPEHUE KOO®OUIIMEHTA CAMONHAYKINHW, EMKOCTU U TTPOBEPKA
3AKOHA OMA IS ITEPEMEHHOI'O TOKA

JanHass paboTa COCTOMT U3 HECKOJNBKUX  YIPaKHEHUI:
ompenenenue KodhduuumeHta CaMOMHAYKIUHM;, H3MEpEHHE
eMKOCTH KOHJIEHCAaTOpOB, TpoBepka 3akoHa Oma s
MEPEeMEHHOTO ToKa. /[l BBIMONHEHUS OTHUX YIPaXKHEHHH
COOMPAIOTCS HECKOJIBKO DJIEKTPUYECKHUX IIeTICH, COCTOSIIUX U3
peocraTa, Mara3puHa €MKOCTH, KAaTyIIKM HWHIYKTHUBHOCTH,
BOJIITMETpa,  aMmIlepMeTpa, HWCTOYHHKA IIOCTOSIHHOTO H

MEPEMEHHOTO HAMPsHKEHUS.
KoHTpoJabHBIE BOIPOCHI K JAHHOH J1a00opaTopHOi padoTe:
1) Kakoe ¢usnueckoe sBICHUE JIGKUT B OCHOBE MOTYYCHHUS IEPEMEHHOTO ToKa?
2) PaboTa u MOITHOCTH IEPEMEHHOTO TOKA?
3) Ilpupoaa BOSHUKHOBEHHSI HHIYKTHBHOTO U EMKOCTHOT'O COTIPOTHUBIICHUSI.
4) Hanucars 3akoH OMa 17151 IEpEMEHHOTO TOKa.
5) I'eneparopsl MEpeMEHHOTO TOKA
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UCCJIEJOBAHUE 3AKOHOMEPHOCTEN TEPMORJIEKTPOHHOU SMUCCUU

TepMoanekTpoHHass 53MHMcCHA — 3TO MPOLECC HUCIYCKAHUS
JIEKTPOHOB C IOBEPXHOCTH METAUIOB IIpU HarpeBaHuu. llenbio
palboThl SABISETCA W3YyYEHHE YCTPOMCTBA HJIEKTPOHHOM JaMIbl U
IIPUHIUIA €€ Pa0OThl, OCHOBAHHOT'O Ha IBJIECHUU TEPMOIIEKTPOHHON
smuccuu. M3ywaercs BOJBT- aMIiepHas XapakTEpUCTUKA OUOJIA U
crpoures rpaduk 3asucumoctu I=f(U>?).
KoHTposbHbIE BOIPOCHI K IaHHOW J1a00paTopHoii pabore:

1) Onektpuueckuii TOK B  Bakyyme. JSIBieHue

TEPMOIJIEKTPOHHON YMHUCCHUMU.

2) Ilonsitue paboOTHI BBIXOJA DJIEKTpOHA M3 MeTauia. lloBepXHOCTHas pPa3HOCTh
NOTEHLIMAJIOB U KaK OHU OIPEEISIOTCS.

3) OOBsicHUTE MpoLIECC BBIPHIBAHUS 3JIEKTPOHOB Ha TPAHULIE METAII-BaKyyM.

4) 3akon borycnasckoro- Jlenrmtopa

5) TloctpoiiTe U 0OBACHUTE BOJBT- AMIEPHYIO XapaKTEPUCTUKY BAaKyyMHOIO AMOJA
[P Pa3InYHBIX TEMIIEPATYpax KaToaa

NCCIIEAOBAHUE CTPYKTYPBI KPUCTAJIJIOB JIASEPHBIM U3JIYHEHUEM

ol

Lenbto  gaHHOM  paboOThl  sABISETCS  O3HAKOMIIEHHE C
MPUHIUIIOM PabOTHI Ta30BOTO Ja3epa, M3y4yeHHE HEKOTOPHIX
TUQPAKUMOHHBIX M HMHTEp(EPEHLUOHHBIX  SBJIEHUH ¢
IOMOILBIO  JIa3epHOro u3nydeHus. Pabora cocrout wu3
HECKOJIbKMX YINPaKHEHUM: OIpPENEICHUE JJIUHBl  BOJIHBI
M3JIy4eHHs Ta30BOrO Jiazepa C IOMOLIbIO IU(PPAKIIMOHHON
peLIeTKH; pacyeT SHepruu (OTOHA, H3IYyYaeMOTO JIa3epoM;
OIIpeZICIICHUE PayCca YaCTHULl JICUKOIIOANS.
KoHTposibHBIE BOIIPOCHI K IaHHOM J1abopaTopHoii padore:

1) KaxoBbl ¢dbusnyeckue  TPUHIMIBI  pabOTHI

ONTUYECKUX KBAHTOBBIX F€HEPATOPOB?
2) W3 xakux OCHOBHBIX YacTel COCTOMT Jla3ep, UX Ha3HauUeHUs?
3) KakoBbl cBOMCTBA JIa3€pHOT0 U3IIy4YEHUA?
4) OObsicHUTE U3MEHEHue IU(pPaKIMOHHOW KapTHHBI NpPU BpalllEHUU PEHIETOK ApYT
OTHOCHUTEIIBHO Jpyra?
5) JIroMUuHECLEHINS, BUABI TFOMUHECIICHIINY.

NCCIIEJOBAHMUE CIIEKTPOB UCITYCKAHUA U ITOI'JIOUIEHUA

HE 410 Hyd3d4 HB 486

CIIEKTPOCKOIIOM

JlanHas paGoTa HampaBjeHa HA U3yYEHHE TUCTIEPCUH
cBera. B Hel u3yyaercs yCTpOMCTBO M IPUHLUII
v paboThl CNIEKTPOCKOMNA, MPOU3BOAUTCS TPaTynpOBKa

Intensity
58558
N
=
=

70, U Ve e et S e

1 CreKTpocKoma O M3BECTHBIM  JITHHAM  BOJIH
W‘lm JIMHEMYaTOro CHeKTpa PTYTH, a 3aTEM HCCIEAYIOTCS
' CIIEKTPBl HCIYCKaHHS ¥ TOIJIONICHUS, KOTOpPbIC

T T T T
350 400 450 500 550 600
Waveleng (nem)

O THCWCTE [oJydaroTesl ¢ IIOMOLIBIKO PTYTHOM, HEOHOBOW H

JIaMIIbl HAKaJIMBaHHA.

KoHTpoapHble BOIIPOCH! K JIAHHOW J1a00paTopHOil padoTe:

1) Yro Takoe AUCTICPCHUA cBera? HOpMaJ'IBHaSI " aHOMaJIbHas JUCIICPCHUs.
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2) IlepeuncnuTh BHABI JUCIEPCUOHHBIX CHEKTpPOB. JlaTh ompeneneHuss croekTpa
U3ITyYEHUS U CIIEKTpa MOIJIOIIEHUS BELIECTBa.

3) B ueM cocTOUT KOJIMYECTBEHHBIN 1 KAYECTBEHHBIN aHaIN3 BellecTBa?

4) 111 yero mpuMEHSI0TCS CIEKTPOCKOII, CieKTporpad 1 MoHOXpomarop?

N3YUYEHUE BHEITHETI'O ®OTOS®PEKTA

Henpto ngaHHON pabOTBHl  SABISETCS  OKCIEPHUMEHTAIBHOE
MIOCTPOEHHUE BOJIFTAMIICPHBIX XapaKTEPUCTHK (OTOIIEMEHTA
npu BHemeHeM ¢orodddexre s pasHBIX CBETOYUIBTPOB,
ompezneneHue moctostHHOoW Ilmanka w  pabGoThl  BEIXOZA
ANEKTpoHa POTOIIEMEHTA.

= KoHTponbHbIe BONPOCH K IaHHOI J1a00paTopHOit paboTe:
P 1) ChopmynmpoBath 3aKOHBI BHEITHETO (poTOdDEeKTa.
2) 3anucath ypaBHeHue DiHIITeHA A1 hoToddhdekTa.
3) Uto Takoe kpacHas rpanuiia porodddexra?
4) Uto Takoe 3a1ep>KUBAIOLIHIA TTOTCHIHAN?
5) Uto Ha3bIBaeTCs pabOTOM BBIX0/1a AJIEKTPOHA U3 BeleCTBa?
6) Yem oriamMyaroTCs MEXIYy cOOOW BOJbTaMIIEPHBIE XapaKTEPHCTHKH (POTOIIEMEHTa,
NOJTYYCHHBIC TIPU €r0 00JYYCHUH CBETOM PA3IHUYHbBIX JJTHH

4.4 CamocTosiTeIbHOE H3YUYeHH e Pa3/1eJIOB AU CHUILINHBI

Ne Ne
Bonpocel, BBIHOCUMBIE HAa CAMOCTOSITENIbHOE U3yUEHHE
Temel Pasgena

1 2 3

1 1 Mexannueckoe 1BuxkeHne. OTHOCUTEIbHOCTD ABM)KEHUS.
Cuctema orcuera. KoopaunartHas v BekTopHast popma

2 1 PeaktuBHOE nBMkeHne. KocMuueckne cKOpocTu

3 1 I'mpockomnsl. [IpuMeHeHre rupoCKONOB B HABUTalluU

4 1 3ByKOBBI€ BOJHBI. YbTpa3Byk. MH(ppa3Byk. Dddexr Homnepa

S 1 Heunepunansueie cuctemsl orcyera. CHibl HHEPLUU

6 2 Omnpenenenne NOCTOSHHOW ABOraapo

7 ) JlnuHa cBOOOIHOTO MTpoOera MOJIEKYJIbl U CPETHEE YUCIIO
CTOJIKHOBEHUI

8 2 BHyTpeHHss 5HEprus peaabHOro rasa.

2 Dpdext Jxoyns-Tomcona. CxiKeHne Ta3oB

10 ’ JlaBiieHrE NOJ1 M30THYTON MOBEPXHOCTHIO )uakoctu. dopmyna
Jlannaca. KanwsuisipHble siBeHus

11 2 JleekThl B KpuCTasiax

12 ) Cybnumanus, miaBjaeHNe U KPUCTAIIN3AUS TBEPIX Tell.
AmopodHble Tena

13 3 OnbIT MInKkeHa 1mo onpeeIeHUIo 3apsiia dJIEKTPOHA
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14 PacueT Hanps>KEHHOCTH 3JIEKTPUUYECKOTO TOJISl HA OCU JTUTIONA U
3 Ha [IPsAIMOM NEPIEHAUKYJIIPHON OCH JTUIIOJISL.
15 [Ipumenenune teopembl ['aycca nus pacyera HaIlpsHKEHHOCTH
3 [OJIi PAaBHOMEPHO 3apsKEHHOM cQepuueckoil MOBEpXHOCTH,
PaBHOMEPHO 3apsHKEHHOTO OECKOHEYHOTO LIMIIMHAPA.
16 3 CerHeToaneKTpUKH, UX CBOMCTBA U IPUMEHEHHUE.
17 3 CornpoTuBieHHE MPOBOJAHUKOB U UX COECIUHEHUE. 3aBUCUMOCTh
COIIPOTUBIICHUS IIPOBOJAHHUKOB oT TEMIEPATYPBI.
18 3 Peoxopansiit MOCT YHUHCTOHA.
19 3 KoaddurmeHT mone3noro qeHCTBUS UICTOYHHUKA TOKA.
20 Pabora BbIX0O/a AIEKTPOHOB U3 METALUIOB. TepMO3IEKTPOHHAS
3 smuccus. KoHTakTHast pa3HOCTh MOTEHLUAJIOB.
TepmonnekTpuueckue IBJICHUS U X TPUMEHEHUE.
21 3 [TomynpoBOIHUKOBBIN TUOJ, TPUOJ, TPAH3UCTOP UHTErPAIbHbIC
CXEMBI..
24 3 Y cKkopuTenu 3apsAKEHHBIX YaCTHUL.
25 3 Jua- u napamaraetusm. @eppoMarHeTHKH U UX CBOWCTBA.
26 3 ToK Ipy 3aMBIKaHUM U Pa3MBIKAHUH LIETIH.
27 3 OmnpezeneHue yaelbpHOro 3apsaa MoJI0KUTENbHBIX HOHOB. Macc
— creKTporpagsl.
28 3 TexHuueckue NpuMeHeHHs! AIEKTPOIIH3a.
29 4 OnTuueckue npudopsl. AGeppanuu ONTUYECKUX CUCTEM.
30 4 Oneitel @u30 u MaiikenbcoHa MO ONPEIENIEHUI0 CKOPOCTH
CBeTa.
31 4 Metoabl HabmofeHus uHTepdepeHunu cpera. IlpumeHeHue
UHTEpEpPEeHIIUN CBETA.

S OuneHo4HbIe CPeACTBA IJIsl TEKYILIEro KOHTPOJISI YCIIEBAeMOCTH M NMPOMEKYTOYHOM
arrecTauuu

@opMBl KOHTPOJISL TEKYIHUX, IPOMEXKYTOYHBIX M HWTOTOBBIX 3HAHUN CTYJEHTOB IIO
JUCLUTUIMHE OTPEJIENIAIOTCS B COOTBETCTBUU C YUeOHBIM INIAHOM 00pa30BaTEeNIbHOM MporpaMMbl U
B COOTBETCTBUHU C JnedcTByromuM [lonoxxeHnem o OanbHO - PEHTHHTOBOW CHUCTEME OIICHKH
ycneBaemocTtu ctyaeHToB KbI'Y.

Ot oOyuaromuxcsi TpeGyeTcsi MocelleHne 3aHsITHH, BBIOJHEHUE J1a00paTOpHBIX padoT,
3HAKOMCTBO C PEKOMEHIOBAHHOU JINTEPATYPOH.

[Ipu arTectanmuu oOydaromMXCS OIEHWBAETCA KadyeCcTBO PabOThI HA 3aHATHSAX (yMEHUE
BECTH JIUCKYCCHIO, CHOCOOHOCTh YE€TKO M EMKO (OpPMYIHMpOBATH CBOM MBICIIH), YPOBEHb
MOJTOTOBKU K CaMOCTOSITEIbHON NI€ATEIbHOCTH, Ka4YeCTBO BBINOJIHEHUS 3aJaHUN (Tpe3eHTalui,
JIOKJIA/I0B, BBITIOJHEHUE Ta0OPAaTOPHBIX padoT U Ip.).

3K33MeHaHHOHHLIe BOIIPOCHI

1. Cucrema orcuera. IlyTb, mepemerienue, CKOpoCTb, YCKOPEHHE NPH PaBHOIEPEMEHHOM
OPSAMOJIMHEHHOM JBM)KEHUH.
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N

Kunemaruka BpalaTelbHOTO JIBHKEHHMS. YTOJ] IOBOPOTA, YIJOBas CKOPOCThb, YIJIOBOE
YCKOPEHHUE U UX CBSI3b C IMHEHHBIMU XapaKTEPUCTUKAMM.
Jlunamuka matepuanbHoi Touku. [loHsaTue maccsl, cuibl. 3akoHbl HproTOHA.
Cunel B MeXaHHKe (CUja TPEHHUS, TSXKECTH, YIPYTOCTH).
3akoH BecemupHoro tarorenus. Kocmuueckue ckopocTu.
[TonsiTue 3aMKHYTO# cucteMbl. UMITynbC MaTepuanbHOM TOUKH, MEXaHUYECKON CUCTEMBI.
3aKOH COXpaHEHMsI UMITYJIbCA.
7. Pa6ota. Momuocts. KIIJI. Kunetndeckas u moTeHIHaIbHAs YHEPTUU. 3aKOH COXPaHCHUS
SHEPIHH.
8. CBolicTBa »XMAKOCTeM M ra3oB. luapocrarndeckoe paBiaeHue. 3akoHbl [lackans,
Apxumena. YciaoBus IJIaBaHUs Tell.
9. CrauuoHapHOE TEYEHHE WACAIBHOW JKUIKOCTU. YpaBHEHHE BepHyuM W ClencTBus U3
HETo.
10. Bszkoctb. JlamuHapHoe 1 TypOyJIeHTHOE TeUeHHE XUAKOCTH. Uucio PeliHonbaca.
11. Onpenenenue Ba3koctu MeTo1oM CTOKCa.
12. Onpenenenue Bsi3kocTH MetoaoMm Ilyaseins.
13. MexaHnnyeckue KojaeOaHus U UX XapaKTEPUCTHKU.
14. T'apmonunyeckuit ocumssatop. [pyxunnelii, pusndeckuii 1 MaTeMaTUYECKUN MasTHUKY.
15. Yapyrue BosHBL. YpaBHCHHE OeTyIIel BOJHBI. 3eMIICTPSCCHHUS: MPUINHBI, TIOCTICICTBHS,
MIPOTHO3.
16. NuaTepdepennns BoaH. CTosiune BONHBL. 3BYK, HHPPA3BYK, YIbTPA3BYK.
17. CraTUCTMYECKUH M TEPMOJMHAMHYECKHUH METOAbl HUCCIEIOBAHMUS CHUCTEMBl MHOTHX
yactull. OcHoBHbIe nojoxxenust MKT cTpoenus BeriecTsa.
18. I[lonsitue monsa BemiecTBa. KonmuecTtBo BemiecTBa. MonsipHas macca, Macca OJHOM
YaCTUIIBI.
19. Uneanshsiii ra3. OcuoBHoe ypaBHeHue MKT naeansHoro rasa.
20. YpaBHEHUE COCTOSIHUS HJIeanbHOro rasa. M3omnporieccsl.
21. 3akoH MakcBemia 0 pacpeesIEHUU MOJIEKYJT HACAIBHOTO ra3a o CKOPOCTSIM.
22. bapometpuueckas popmyna. Pacripenenenune bonbimana.
23. Indodyzus. 3akon Puka. Kospounuent nupdysun.
24. TennonpoBoAHOCTh. 3akoH Dypre. KoadpuimeHT TemmonpoBoHOCTH.
Bsskocte. YpaBaenue Hototona. Koadduument Ba3kocrtu.
25. IlepBoe Hauano TepMOAMHAMUKHU. BHyTpeHHsst aHeprus. Pabora B TepMoIMHaMUKe.
26. TenmoeMkocTh ra3oB. YpaBHeHue Maiiepa.
27. Yucno creneHei cBobobl. 3akoH bonbliMaHa o paBHOMEPHOM paclpeeleHUN dHEPruu
IO CTETIEHSIM CBOOO/IBI.
28. IlpuMeHeHue nepBoro Havaiaa TEPMOJUHAMUKHN K U30IPOLIECCAM.
29. Anuabatuueckuii pouecc. Ypasuenue [lyaccona.
30. OOpatumble 1 HeOOpaTUMBbIE IIpoLECChl. DHTponus. Bropoe Hayano TepMOIMHAMUKH.
31. Tennosble nBurarenu. Luxn Kapno. KIIJ temnmoBoit Mamuubl. OxpaHa OKpy’Karolieu
CpEeJbL.
32. Tepasle Tena. AMopQHbIE U KpUcTaTnueckue Tena. [loauMepsl 1 okpyskarolas cpesa.
33. Tunel KPUCTALINYECKUX TBEPIBIX TEIL.
34. lepexThl B KpUCTAJLIAX.
35.3aK0H COXpaHEHMs dIeKTpuueckoro 3apsnga. 3akoH Kymona. HanpspkeHHOCTB
anekTpudeckoro noss. [Ipuanun cynepnosunuu. [lone aunosns.
36. [ToTok u mUPKYASAIUS dIAEKTpocTaTHueckoro mojst. Teopema ["aycca.
37. Pabota anexkrpocratTuyeckoro nojs. [ToreHiuan u ero cBsi3b ¢ HaNPSKEHHOCTHIO.
38. [IpoBOJHUKM W JUANEKTPUKU B 3JeKTpocTtatndyeckoM mnoJie. KonaeHncaropel. EMKoOCTh
KOHJICHCATOPOB.
39. DHeprus B3aMMOJEHCTBHS JIEKTPUUECKUX 3apsi0B. DHEPrUusl YEANHEHHOIO IIPOBOIHUKA,
KOHJEHCATOPa, JIEKTPUIECKOIO MOJIS.

S
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40.

41
42.

43.
44.
45.

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

56.
57.
38.
59.
60.
61

62.
63.

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

75.

76.
77.

78.

79.
80.

Onexrpuueckuil Tok. Cuna toka. Croponnue cuibl. IJC. 3akon OMa ns yyacTka Lienu
U JUIS 3aAMKHYTOH 1IeTIH, CO/IEPIKAIlero HCTOYHUK TOKA.

. 3akon Oma u JIxxoyns-Jlenna B uHTerpansHoi u nuddepeHansHon popmax.

ComnpoTuBieHUE MNPOBOJAHMKOB M HUX COEAUHEHUS. 3aBHUCUMOCTb OT TEMIIEpaTyphl.
CBepXnpoBOAUMOCTb.

[IpoBonuMOCTh B MeTaiu1ax. TepMO3JEKTPOHHAS SMUCCHUS. AIEKTPOBAKYYMHBIA TUO/.
[TpaBuna Kupxroga. PaBHoBeCcHBII MOCT YHHCTOHA.

[IpoBoaumocTs B momynpoBogHuKkax. CoOcTBeHHass M MpUMECHas MPOBOJUMOCTb.
IToynmpOBOTHUKOBBIN TUOA.

Onextponus. [I[poBoauMOCTh B AsieKTpoiauTax. 3akoH Papajes.

MarunutHoe nosne. 3akon buo-Caapa-Jlamnaca.

B3auMozeiicTBue napajieabHbIX TOKOB. 3aKOH Amnepa.

JIBuKeHMe 3apsyKEHHBIX YacTHLl B MarHUTHOM nosie. Cuna Jlopenna.

DnekTpoMarauTHas uHAyKuus. 3akoH Papanes. [Ipasuno Jlenia.

Marnetuku. [lua-, napa-, peppomarneruku. [ 'unoresza Ammepa.

NuayktuBHOCTh. DHEprust MaruutHOro nois. Camounaykuus. Tpanchopmarop.
[lepemennsblit Tok. 3akoH OMa AJ1s1 IEPEMEHHOTO TOKA.

PeakTuBHOE conpoTuBieHrne. MOIHOCTD B LIEMH IEPEMEHHOTO TOKA.

Konebartenbupiii koHTYp. CBOOOHBIC TAapMOHHYECKHE KojiebaHus B KOHType. Dopmyia
TomcoHa.

KonebaTenbHblil KOHTYp ¢ aKTUBHBIM COITPOTUBIIEHHEM. 3aTyXarolue KouieOaHusl.
Breinyxxaennsie konebanus. SIBieHne dIeKTPUIecKoro pe3oHaHca.

DnexTpoMarHuTHbIe BoJHbL. Bektop YMoBa — [loifTuHra.

[IIxana DneKTpOMarHuTHHIX BOJH. CBOKCTBA 3JIEKTPOMArHUTHBIX BOJIH.

OcHOBHBIE 3aKOHBI T€OMETPUYECKON ONTUKH.

. Ontuueckue npubopsl. Jlunza. @opmyna ToHko# nuH3bL. [locTpoeHue nzoOpakeHuil B

TOHKOM JIMH3E.

®orometpusi. OCHOBHBIE OTOMETPUUECKUE BETUIHHBI.

WnTtepdepenus cBera. YciloBHS MakCUMyMa M MHUHHUMyMa HHTEpQEpEHLUH CBETa.
[Tpumenenue uaTEpHEpEHITNHN.

MGTO)II)I nonyqum[ KOFepeHTHBIX CBE€TOBBIX BOJIH.

. I/IHTepq)epeHI_[I/IH CBeTa B TOHKHUX IIeHKaX. ITomocel paBHOTO HAKJIOHA.

WnTepdepenius cBeta B TOHKUX MieHKax. [lonocsl paBHO# ToMmKHGI (Kojbia HeroToHA)
PacueT unTepdepeHInOHHOM KapTUHBI OT IBYX UCTOUYHUKOB.

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

Hudpakuus Openenst Ha KPyTriIoM OTBEPCTUU M HEMPO3PAYHOM JIUCKE.

Hudpaxus ceera. Audpakuus @payHrodepa Ha oaHOH mienu. JudpakironHas peneTka
. Audpaxmus Ha kpucramwiax. @opmyna Bynsda — bperros.

["onorpadus.

Jucnepcus cBeta. DIEKTPOHHASI TEOPUS JUCIIEPCUU.

Hucnepcust cBera. Buasl cnekTpoB wu3iaydeHus. KayeCTBEHHBIM M KOJIMYECTBEHHBIN
aHaJIN3.

[Tormomenune cBera. 3akoH byrepa. CnekTpbl HM3Iy4eHUS M NOTJOLICHHS KAaK METOJ
OTpa’kaTeIbHON CIIOCOOHOCTH MOYB, TMArHOCTUKA 3arPSA3HEHHBIX HEPTHIO MOYB.
[Tonsipuzanus ceera. Buasl nonspusanuu. 3akoH Mantoca.

[Tonsspu3zanus cBeTa NpU OTPAKEHUU M MPEJIOMIIEHUU HA TPAHULIE JBYX INUAJIEKTPUKOB.
3akoH bprocrepa.

SIBnenue aBoiHOro ny4enpenomieHus. IIpubopsl A modydeHHs, MOJIIPU30BAHHOTO
CBETa.

OnTnuecku akTUBHBIE BemecTBa. CaxapUMeETpBl.

HckyccTBenHast ontuueckas anuzorpomnus. dpdext Keppa.
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81. XapakTepuCTUKU TeIuioBoro wusnydyeHus. 3akoH Kwupxroda. 3akonsr Credana —
Bonrimana u cmemenus: Buna.

82. ®opmynbl Panes — [Ixxunca, Buna u Ilnanka.

83. OnTuyeckas TUPOMETPHS.

84. 3akonsl Qorodpdexra. YpaBHenwe OitHmTeiHa A porodddekra. Ilpumenenue
doTtorddekra.

85. Macca u ummynbc poTona. J[aBneHue cBera.

86. Ddpdexr KomnroHna.

87. 3akoHOMEpPHOCTU B aTOMHBIX clieKTpax. JInHeH4aThlil cieKTp aToMa BO0poAa.

88. Ctpoenue atoma. OnbITel Pesepdopa o paccesHuio anbda - 4acTHIl.

89. Iloctynatel bopa. DkciepuMeHTaNbHOE JA0KA3aTEIbCTBO JUCKPETHOCTU SHEPIETHUECKUX
ypoBHe# aroMa (ombIThl @panka u ['epiia).

90. DneMenTapHasi Teopust aToMa Bojiopoaa 1no bopy

Tunvt mecmoevix 3a0aHUTL

PaBHOMepHOE ABMKEHHE 110 OKPY)KHOCTHU OMpEessieTCs YCIOBUEM
a,=0,a,=0
a, =0,a, =const
a, =const,a, =0
a, =const,a, #0
3aBHCUMOCTb ITyTH OT BPEMEHH JUIs PSIMOJIMHEHHO ABMXKYIIErocs Tena UMEET BUJI

S =2t +3t* ( Bce Benuuunsl Aaubl B CU). YckopeHue Tena yepes 2 cek 6yaeT paBHO [M/ ¢’ ]

6

38

30

24
MartepuanbHasi TOUKa BpalaeTcs paBHO3aMeIJIEHHO M0 OKPY>KHOCTH MPOTUB YacOBO
CTpENIKH. Y CKOPEHHE TIPU 3TOM HATPABJICHO BIOJb

1 2

1
2
3
4
3aBUCUMOCTH yrijia rmoBopoTa OT BpEMCHHU JI BpalllaroIerocs Tejia UMECT BU

@ =4+2t +2t” (Bce Bemmmunnb! gansl B CU). Pamuyc Bpamenus Tena 10 cm. HopmansHoe

yCKOpEHHE K KOHITy BTOPOi CeKyHIIBI paBHO [M/ ¢’ |
10
16
100
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1000
IIpu yBenuueHnu B 4 pa3za Macchl TeJa, CKOJIB3SIIEro M0 TOPU30HTAIBLHON TOBEPXHOCTH, CHJIa
TpeHUs
yBeNUUYUTCS B 4 pasza
yBenuuuTcs B 16 pas
YMEHbIIUTCS B 4 pasza
yMeHbIIUTCA B 16 pa3

6. Ilpu yBennueHMM Macchl OJHOTO U3 TeN B 4 pa3a U yBEIMYEHUH PACCTOSHUSA MEX]y HUMHU B 2
pasa cuia TArOTeHus
YBEJIMUYUTCS B 2 pas3a
yBEJIMYUTCS B 4 paza
YMEHBILIUTCS B 2 pa3a
HE U3MEHUTCS

3aBUCHMOCTh HMITYJIbCA OT BPEMEHH IS TPSIMOJIMHEHHO IBHOKYILIETOCS Teja IPe/ICTaBIeHa
Ha rpauke.

P

t 7
3aBUCHMOCTD PaBHOJICUCTBYIOIIEH CUIIBI OT BPEMEHHU UMEET BU/]I
F

F

W
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8. YpaBHeHHe ABHUKCHUA TCJIa 110 HAKJIOHHOM IIJIOCKOCTH UMEET BU/
F +mgsin o — pmgcosa =0. &
JIaHHOE TEJIO IBHIKETCS IO TUIOCKOCTH N

N

paBHOMEPHO BHU3
pPaBHOMEPHO BBEPX
PaBHOYCKOPEHHO BHU3
PaBHOYCKOPEHHO BBEPX mg

=y

9. Jlns abCcontoTHO HEYIPYTOro yaapa BBITOJIHAETCS
TOJIbKO 3aKOH COXpPaHEHUSI UMITYJIbCa
TOJIBKO 3aKOH COXPAHEHUS KUHETUYECKOU SHEPTruu
3aKOHBI COXPAHEHUS UMITYJIbCa U KUHETUUYECKOM SHEPTUHU
HE BBINOJIHSIOTCS 3aKOHBI COXPAHEHUS UMITYJIbCA U KHHETUYECKON IHEPTHH

10. Kunetnueckast sHeprus Tejia Ipyu yBeJIMYEHUU CKOPOCTHU Tena B 4 pasa
YBEJIUYUTCS B 2 paza
yBeIMYUTCS B 4 pasza
YBEJIUYUTCS B 8 pa3
yBenuuuTcs B 16 pas
11. IloTenuumanbHast SHEPTUs MPYKUHBI kecTKOCThI0 80 H/M cxkaToii Ha 5 cM Oyzer paBHa [[{x]
40
0,01
0,1
400

12 OCHOBHOG ypaBHCHI/Ie INHAMHUKAU BpamaTeanoro JABHUXKCHUS TBepI[OFO TCJIa UMECT BU/T
M=J-&
L=J o
M=J w

L=[r-p]
13. MOMEHT MHepLUHU AUCKA OTHOCUTEIBHO OCH , MPOXOASIIEH KacaTelIbHO K €r0 MOBEPXHOCTH
4yepes KOHeL pajnyca, paBeH

7Ang2
7AmR2
%mR2

13 2
20mR

14. MOMEHT UMITYNIbCa OTHOCHTENBHO HETOABMKHOM OCH M3MEHsETCs 110 3aKony L = at” .
Ykaxwute rpaduk, MPaBUILHO OTPAXKAIOIINN 3aBUCUMOCTH OT BPEMEHHU BEJIMYMHBI MOMEHTA
CHUJI, JEUCTBYIOLIUX Ha TEJO



15.

16.

17.

18.

19.

20.

M

M M

t t
CIUTONITHOM M TIOJIBIN [MIMHAPHI, KMEIOIINE OJHMHAKOBBIE MACChl M PainyChl, BKATHIBAIOTCS O€3

IPOCKaJIb3bIBaHMsI HA TOpKy. Eciin HayanbHble CKOPOCTH T€J OIMHAKOBBI, TO
BbIILIE TOJHUMETCS MOJIbIH 1Iap
00a Tesla HOJJTHUMYTCS Ha OJTHY U TY XK€ BBICOTY

BBIILIE€ TIOJTHUMETCS CILTOIIHOMN LIUIUHAP
ITpu yBenuueHnM yriioBOi CKOPOCTHU BpallleHus 11apa B 3 pa3a, €ro KHHETHYECKask DHEPT U
yBenuuuTcs B 9 pas
yMEHbIIUTCS B 9 pa3
HE U3MEHUTCS
yBEJIMYUTCS B 3 paza

Cunel nHEpPUMH 00YCIIOBIEHBI
B3aMMO/ICIICTBUEM TEJ B CUCTEME OTCYETa
YCKOPEHHBIM JBM)KEHUEM CUCTEMBI OTCUETa
YCKOPEHHBIM JIBH)KEHHEM Tell B CHCTEME OTCUeTa
PaBHOMEPHBIM MPSIMOJIMHEIHBIM JIBUKEHUEM CHCTEMBI OTCUETa
Ha nBrxymuecs Tena Bo Bpallaoueiics cucreMe orcuera JIeicTByeT
TOJIBKO LIEHTPOOEKHas ChIIa
Tonbko cuia Kopuonuca
1 1eHTpoOexxHas cuia, u cria Kopuonmca
[Tpu yBennueHUH 4acTOTHI BpallleHUs] CUCTeMbI OTcueTa B 4 pa3a cuia Kopuonuca
yBeIM4MBaeTcs B 16 pas
yBenuurBaeTcs B 4 pasza
yMeHbL1aeTcs B 4 pasza
HE U3MEHSETCs
VYcnoBue miaBanus Teaa B JKUAKOCTH ONPEEIsIeTcs
00BEMOM Tena
Maccou Tena
dbopMoit u Maccoii Tena
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COOTHOIIIEHUEM IUIOTHOCTEN TeIa U YKUAKOCTHU
21. YpaBHeHHE HEPA3PBIBHOCTH JIJI1 HEC)KMMAEMOW JKUIKOCTH UMEET BU/T

— = const
19

2
v

p+2

= const
S -v = const

P+pgh+pu

=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
yBEJIUYUBAETCS B 2 pasza
yBeIMuuBaeTcs B 4 pasza
23. Ilpu yBenu4eHUH MacChl rpy3a MPYKUHHOTO MasiTHUKA B 4 paza, mepuoa
yMeHblIlaeTcs B 4 pasza
yMEHbIIaeTcs B 2 pasza
yBeIMuuBaeTcs B 4 pasza
yBEJIUYUBAETCS B 2 pasza
24. MakcumalibHas CKOPOCTh TAPMOHUYECKUX KOJIeOaHU! paBHa

A
407
A
x|
25. Ilpu yBenmu4eHUH 4acTOTHI KoJieOaHui B 2 pa3a MoJHAas SHEPTUs MaTepUaIbHONU TOUKH,
COBEPINAIOIICH rapMOHUYECKUE KOIeOaHms
yMeHbIlaeTcs B 4 pasza
yMEeHbIlIaeTcs B 2 pas3a
yBEeJIUYUBAETCs B 4 pasza
yBEeJIMUYUBaeTCs B 2 pas3a
26. OCHOBHBIM CBOMCTBOM BOJIH SIBJISIETCS
MEePEHOC YacTull 0e3 repeHoca SHePruu
MePEeHOC dHepruu 6e3 mepeHoca YacTHil

MEPEHOC, KaK YacTHUll, TAK U SHEPTUU
27. CBs13b MEXY AJIMHON BOJHBI U CKOPOCTBIO €€ paclpoCTpaHEHHsI BhIpaxaeTcst popMyIioi

A=v-v
A=0-T
1=2
T
A=2vv

28. PaccrosiHue MCKAY COCCAHUMMU Yy3JIaMU CTOSIUEM BOJIHEI paBHO

N o & N
SIS
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29. CBsi3b MEX1y SHEPTrUed U UMITYJIbCOM PEJISITUBUCTCKON YaCTUII UMEET BUJL

E=\m’c* + p’c’

E=pc
E=\m’c® + p°c’
E=po
30. OCHOBHOM 3aKOH PEIATUBUCTCKON TMHAMUKN UMEET BU/I
- -
F=m,a
N
I?" ~d myv
dt \J1-v?/c?
N

P dmy v

dt

N

P

1-0° / c’

31. Macca aBukylelcs 4acTHIIbI BABOE OOJIbIIIE MACCHI TOKOS MPU CKOPOCTH YaCTUIIBI PaBHOM
3
—c
2
3
—c
4
NE)
—c
2

c

32. Ecnu oMH U3 ABYX TOUYEUHBIX 3apsJ0B YBEIUUUTH B 2 pa3a, YTOObI CHJIa KYJIOHOBCKOTO
B3aMMOJIEHCTBHS OCTaJIaCh MOCTOSTHHOW, PACCTOSIHUE MEXAY HUMH HAJI0
YBEJIMYUTH B 2 pasza
YMEHBILUTH B 2 pa3a

YBCIUYUTH B \/E pa3a

YMEHBUIUTH B V2 paza
33. Hanpsi:ke€HHOCTh 3JIEKTPUUECKOT0 MOJIs U3MEPSIOT C MOMOILBIO MPOOHOT0 3apsana g, . Eciu

BEJIMYMHY MPOOHOT0 3apsi/ia yMEHBIIUTH B pa3, TO MOAYJb HAMPSKEHHOCTH U3MEPSIEMOT0
OJIS

HE U3MEHUTCS

YBEJIUYUTCS B N pa3

YMEHBIIUTCSA B N pa3

YBEIMUUTCA B 11° a3

34. I'paduix 3aBUCHMOCTH HaPsKEHHOCTH E anekTpocTaTiueckoro moss AByX 3apsKeHHBIX

IUIOCKOCTEHN ¢ OIMHAKOBOM MOBEPXHOCTHOM INIOTHOCTBIO HA PacCTOSIHUM d ApyT OT Apyra
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+o -G
=4
d X
HMEET BU]T
L N
d X >
1 X
I ——
E A E 4
e
' %
7 rd
X X
——

-

35. Ha pucyHKe noka3aHo HampaBjieHUue £ HalpsKEHHOCTH JIEKTPUUYECKOrO MO ABYX PaBHBIX
110 MOJTYJIFO TOUYEUHBIX 3apsi/ioB ¢, U ¢, B TOUKe A, paBHOYAAJICHHOHN OT 3TUX 3aps10B. 3HAKU

ATHUX 3apsAI0B OYIAyT

~—
A
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9, >0,4q,<0
q,<0,9,>0
q,>0,q,>0
g, <0, g, <0

36. IloTok BeKkTOpa HAIPSYKEHHOCTH CKBO3b 3aMKHYTYIO IOBEPXHOCTb S, PaBEH

37. I'pagueHT NOTeHIMAaNa 3JIEKTPUUECKOr0 MOJIsl OTPULATENBHO 3apsyKEHHOW OECKOHEUHOM
IUIOCKOCTH B TOYKE A MMEET HallpaBICHHUE

-G

N
oWV

3V




1
2
3
4

38. EMKoCTh Kax10T0 KOHJeHcaTopa B 6batapee C =100n@ . O6mas eMKOCTh OaTapen

KOHJIEHCATOPOB paBHA [nCD]
¢
| |

40
75
100
400
39. Ha pucyHke nmokaszaHa 3aBUCUMOCTb CUJIbI TOKA B TIPOBOJIHUKE OT BpeMeHU. 3a Bpemst oT 10 ¢
10 20 ¢ yepe3 ceyeHue 1o MPOBOAHUKY MPOIIEI 3apsi/l [KJZ]

I
80

60

. \
\

5 10 15 20 25 3¢

150
200
350
400
40. ConpoTHBJIEHHE yYacTKa e A B, IpeICTaBIEHHOTO Ha PUCYHKE, T/1e KaXIbli PE3UCTOP

R =30 Om, pasro [On]

R R
A R B
— [ —
R
1
|
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40
50
75
120
41. Jlamnouka BKJIIOUEHA B ceTh ¢ HanpspkeHueM 200 B u nponyckaet Tok 0,5 A. 3a 2 yaca
JaMIo4yKa NoTpeOIseT SHEPTUIO PAaBHYIO [ﬂofc
200
10°
360-10°
720-10°
42. Bropoe npasuio Kupxroda umeer Bua

> IR =0

ZIiRi = const
DY IR =)¢,
i k
Y IR =Y IR,
i k

43. Hanps>keHHOCTh MarHMTHOT'O TOJISL B LIEHTPE KPYroBOro BUTKa paaunycoM 10cM, mo koTopomy
TeyeT ToK 1A, paBHa [A/m]
8
2
10
5

44. B n1Byx nmapaJjiebHbIX IpYT APYry IPOBOJHUKAX TOK T€UET B MPOTUBOMOJIOKHBIX
HanpasyeHusx. [IpoBogHuku
HOPUTATUBAIOTCS
OTTaJIKUBAIOTCA
HE B3aMOJIEHCTBYIO IPYT C IPYroM
MIOBOPAYMBAIOTCS B OJHOM HalpaBlI€HUU

45. Ha pucyHke u300pakeHbl C€4eHHs IBYX JUIMHHBIX MapaJlIeNIbHbIX IPOBOJIHUKOB C TOKaMH,
npudeM [, = 21, . IHayKuus pe3ynbTUPYIOIIEr0 MarHUTHOT'O 1OJIs paBHA HYJIO B HEKOTOPOM
TOYKE MHTEpBaJa

o0 o e
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46. Butok mpoBoJia HAXOUTCS B MATHUTHOM T10JIE, IEPIEHANKYIISIPHOM TIJIOCKOCTH BUTKA, U
CBOMMHM KOHIIAMU 3aMKHYT Ha aMmIiepMeTp. MarHuTHas HHIAYKIUS TOJIsl MEHSIETCsl C TEUeHUEM
BPEMEHH COTJIACHO TpaduKy. AMIIEpMETp MOKAXKET HATUIHUE HICKTPUIECKOTO TOKA B MOMEHT

BpEMEHU
B A

S

1 t
or0molc
orlmo3c
or3modc
or0mo4dc

47. Ilpu yMeHbILIEHUH MarHUTHOW MHIYKIIMH B 3 pa3a 00beMHas IJIOTHOCTh SHEPTHU MarHUTHOTO
TOJISt
yBEIMYHTCS B 3 pasa
YMEHbIIUTCS B 3 pas3a
yMEHbBIIHUTCS B 9 pa3
yBenuuuTcs B 9 pas

48. BemectBo, 06agaroniee CliOHTAaHHON HAMarHUY€HHOCTHIO B OTCYTCTBUY BHEIIIHETO
MAarduTHOTO I0JIf, 3TO
JAUaMardieTuk
napaMarHeTHK
dbeppoMarueTuk
TUDIIEKTPUK

49. Ha pucyHke nmpeacTaBiieHa NeTiis ructepesuca peppomarnernka. KospuutusHoi cuie

COOTBCT! CTBYIOT TOYKH
iM

[}

Ou2
Om1l
lu4d
30



3ub
50. KonebaTenbHbIi KOHTYP COCTOMT U3 KOHAEHCATOpA JIEKTPOEMKOCThI0 C M KaTyIIKH
MHAYKTUBHOCTBIO L. Eciu 371€KTpoeMKOCTh KOHJIEHCATOPA U UHAYKTUBHOCTh KaTYLIKU
YBEJIMYMIIKUCH B 3 pasa, TO MEePHO CBOOOIHBIX JIEKTPOMAarHUTHBIX KOJIEOAHUN B TOM
KOHTYpe
yYBEJIUYUTCS B 3 pasza
YMEHbIIUTCS B 3 pas3a
yBenuuuTCs B 9 pasza
HE U3MEHUTCS
51. K nocnenoBaTenbHO COETUHEHHBIM PE3UCTOPY, KOHIEHCATOPY U KaTYIIKe MOJAaHO

MEPEMCHHOC HAIIPSAKCHUC U. Ecim MMaICHUC HAIIPSKCHUA HAa pE3UCTOPC UR =08 , Ha

=5B U.=2B

KaTyIlKe Uy U KOHJIEHCATOpe , To U paBHO [B ]

~ L W N

52. 1o yyacTKy 1ienu conpoTuBiieHneM R Teder rnepeMeHHbIi TOK, MEHSIOIIUNCS 110
rapMOHHMYECKOMY 3aKOHY. Ecii yMeHbIINTH JEHCTBYIOLIEE HANIPSKEHUE B 2 pasa, a
COINPOTHUBIIEHUE YBEIUYUTD B 4 pa3za, TO MOIIHOCTb HA 3TOM y4YacTKe

yMeHbLIUTCA B 16 pas
YMEHbIIUTCS B 4 pas3a
yBeIU4HUTCS B 4 paza
yBenuuuTcs B 16 pas
53. [lonnas cucrema ypaBHeHH MakcBesia 1715l 3JIeKTPOMArHUTHOTO MOJISI UMEET BUJL

Crnenyromas cucrema ypaBHeHI/Iﬁ

§Edl——j——ds

i

§H :—I—dS
L

ﬁ)d ~0

S

§§d§=0

S

CIipaBCJiMBa IJid ICPEMCHHOT'O 3JICKTPOMArHuTHOT'O ITOJIA



B OTCYTCTBHUCE 3apsAKCHHBIX TCJI 1 TOKOB IIPOBOANMOCTHU
IMPpU HAJIMYUHU 3aPAKCHHBIX TCJI U TOKOB IIPOBOJAUMOCTHU
B OTCYTCTBHEC TOKOB ITPOBOJNMOCTH

B OTCYTCTBHUC 3apsAKCHHBIX TCJI

54. I[J'IH QJICKTPOMArHUTHBIX BOJIH XaPAaKTCPHO ABJICHUC, KOTOPOC HC ABJISICTCA O6IJ_[I/IM CBOMCTBOM

BOJIH JIFOOOW TIPUPOIBI
IpeIOMIICHNE
NOJISIpU3ALUS
nudpakus
UHTEpEepeHIIHS

—

55. B anekTpoMarHuTHOM BOJTHE, PACIIPOCTPAHSIIOLIEHCS CO CKOPOCTRIO UV, MPOUCXOAST

—

—

KoJieOaHus BCKTOpPOB HaHpﬂ)KeHHOCTeﬁ QJICKTPHYCCKOI'O I10JIA E N MaroHuTHOI'O IIOJIsA H .

- - 4

Bektopsl £, H u U uMeioT B3aMMHYIO OpHEHTALIUIO

ELH E| 0 H| 0
ELH.Elv. 0LlH
E||H.E Lo, v L H
EIH.E|| 0, ollH

-

56.Jlya AB mnpenomiusiercs B Touke B m uzmer mo nyru BC. Ecmu n

YBCIUYUBACTCA, TO JIYY NPEIIOMIIACTCS IO IMyTH

A

n,

n,

RS I O Ry

= const,

a

n,
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57. SIBneHue MOTHOTO BHYTPEHHETO OTPaKEHUsI HAOI0JaeTCs IPU YCIOBUU
n, >n,
n, <n,
n,=n,
n, <<n,
58. PaccTrosiHre OT mpeaMera 10 pacceuBarolleld JUH3bI 4 cM, PACCTOSHUE OT JIMH3BI 10

n3o0pakeHus 2 cu. DOKyCHOE pacCTOSTHUE JIMH3BI paBHO [ cm]

Ws AW hs|— P

59. BoaHBbI cTpOro onpeaeneHHon U NoCTOTHHOM YaCcTOThI — 3TO
KOT'€pEHTHBIE BOJIHBI
MOHOXPOMATHYECKHE BOTHBI
TapMOHHYECKHE BOJIHbI
CTOSTYHE BOJIHBI

60. JIBe KOrepeHTHbIE CBETOBbIE BOJHBI ¢ A=500HM TPUXOIAT B HEKOTOPYIO TOUKY MPOCTPAHCTBA

C pa3HOCThIO X0a 2,25 mxkm. Pesynbrar untepdepeHiuu B 3Toif Touke Oyner
max 5 nopsijka
max 4 nopsiika
min 5 nopsiaka
min 4 nopsiaKa

61. [Ipoxons yepes MIICHKY, 3€IEeHBIN CBET MPH YMEHBIICHUH TOJIIUHBI IUIEHKHA CTAHOBUTCS
KpPacHbIM
HE U3MEHSIETCSI
¢buoneToBsIM
roiy0opIM

62. Iudpakuus cBeTa— 3TO
HAJIOKCHHUEC KOI'CPCHTHLIX BOJIH B ITPOCTPAHCTBE
ornbaHue CBETOBBIMH BOJTHAMH MPEMSATCTBHMA
pa3o’KeHue CBETa B CEKTP
yrnopsiiodeHre KojaebaHuii CBETOBOTO BEKTOpa

63. Yncno mtpuxoB Ha 1 cm qUPPaKIMOHHON peleTKH ¢ IepuooM 1 mxm paBHO
10
100
1000
10000

64. Jlucniepcusi Ha3bIBae€TCS HOPMAJIbHOM, €CIIM MPU YMEHBIIEHUH JJIUHBI BOJHBI A IOKa3aTellb

MPETOMIICHUS
YBEJIMYUBACTCS
HE U3MEHAETCS
YMEHbILIAETCs

65. IHTEeHCUBHOCTD CBETa, MPOILIEAIIETO Yepe3 MOAPU3aToOp U aHAIU3aTop OyAeT MaKCUMaIbHOM,
33



€CJIM YroJ MEXIY OCSIMH MOJISIpU3aTOpa U aHaJIM3aTopa paBeH
00
30°
45°
60°

66. Ecnu cBeT magaeT Ha rpaHully pas3zelna ABYX JAUAJIEKTPUKOB, TO
OTPaXEHHBIN U MPEIIOMIICHHBIH JTy4d YaCTUYHO MOJISPU30BAHbI
OTPa)KEHHBIN U MPETOMIICHHBIN JTy4d HE MOJIIPU30BAHbI
OTpaXeHHBIHN U MPEIIOMIICHHBIH JTy4d B3aUMHO MEePHEHANKYIISPHbI
OTPa)KEHHBIN U MPETOMIICHHBIN JTyYH TI0CKOMOISPU30BAHbI

67. Ilpu nBOMHOM JlydenperoMIEHUN
OOBIKHOBEHHBIN M HEOOBIKHOBEHHBIH JTYYH HE TOJIIPH30BAHBI
OOBIKHOBEHHBII M HEOOBIKHOBEHHBIH JTy4H YaCTUYHO MOJISIPH30BAHbBI
OOBIKHOBEHHBIN 1 HEOOBIKHOBEHHBIH JTY4H MIOCKOTIOISIPU30BAHbI B MTAPAUIEIBbHBIX
TUTOCKOCTSIX
OOBIKHOBEHHBIN 1 HEOOBIKHOBEHHBIH JTy4H TUIOCKOIIOJISIPH30BaHBI BO
B3aUMHOIIEPIICHIUKYISIPHBIX TUIOCKOCTSIX.

68. BCH_IeCTBa, CIIOCOOHEBIE IMOBOPAYUBATD IIJIOCKOCTD ITOJIApU3allUU, ABJIAOTCA
OIITHYCCKHN aKTHBHBIMH
OINTUYCCKHU U30TPOITHBIMU
OIITHYCCKHN aHU30TPOIIHBIMU
OIITUYCCKHU HE aKTHBHBIMU

69. YuusepcanbHas pyHkuus Kupxroda ass TemioBoro u3jiydeHus paBHa
CIEKTPAJIBHOM MOIIOIATEIbHOW CLIOCOOHOCTH YEPHOTO TeIa,
CHEKTPAIbHOM MOTIOIATeNbHONW CIOCOOHOCTH CEpOro Tena,
CHEKTPaJIbHOM MJIOTHOCTH SHEPreTHYECKON CBETUMOCTH YEPHOTO TeJa,
CHEKTPAJIbHON INIOTHOCTH DHEPreTUYECKON CBETUMOCTHU CEPOTO Tela

70. Ha pucyHKe TmOKa3aHa KpHBass 3aBUCHMOCTH CHEKTPaJIbHON TUIOTHOCTH JHEPreTHUECKOU
CBETUMOCTHU a0COJIIOTHO YepHOro Tena oT AnuHbl BoaHbl npu 8000K. Eciu temneparypy tena

yBenuuuTh 10 16000 K, To njMHA BOJHBI COOTBETCTBYIOIIAS MAaKCUMYMY W3JIYYeHHS OyneT
paBHa [HM]

L, 000K

100
200
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600
800

71. YpaBuenue DitHmreiHa 115 GoTod(PdekTa BrIpakaeT 3aKOH COXPaHCHUS

UMITYJIbCa
SHEPrUuu

MOMEHTa UMITYJIbCa
IIEKTPUYECKOrO 3apsa

72. 3aBUCHUMOCTh MaKCHUMAJIBHOW KHHETHYECKOW SHepruu (HoTodseKTpoHOB W OT 4acTOTHI V

naJarmmx Ha GoTodIeMeHT (OTOHOB COOTBETCTBYET rpaduk 1. Ecnu naHHbIH (OTORIEMEHT
3aMEHUTh JApYyrMM C Oonblieii paboToil BbIxoma, TO Tpaduky W =f (v) Oyner

COOTBETCTBOBATH

N W =

73. Ha pucyHke mpuBEIEHBI JBE BOJbTAMIIEPHBIE XapaKTEPUCTUKH OAHOTO ¢orodneMeHTa. s
YacTOT V MaJarollUX U3TYyYECHHI U OCBELIEHHOCTEN E CIpaBedIMBO
A JI

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

74. JlaBneHue cBeTa Ha YEPHYIO IOBEPXHOCTD
B 2 pa3a MEHbIIIE, YEM Ha 3€pKaJIbHON TOBEPXHOCTHU
B 2 pa3a 0oJbllle, YeM Ha 3epKajIbHOM MOBEPXHOCTH
OJIMHAKOBO C JJaBJICHHEM Ha 3€pKajIbHON TOBEPXHOCTHU
B 4 pa3a 0oJbllle, YeM Ha 3epKaJIbHON MOBEPXHOCTH

75. Ilpu >ddexre KomnroHa s magaromero W3IydeHUs JJTHHON BONMHBI A W PacCeSHHOTO

U3JIy4eHHUS A' CIpaBeJIMBO
A>A
A'>A
A=A
A>> A

76. Ha pucynke n300pakeHbl CTallMOHapHbIe OpOUTHI aTOMa BOJOpOa coryiacHo monenu bopa, a

TAaK¥XKE YCJIIOBHO I/I306pa)I(GHBI nepexoabl JJICKTPOHA C OJIHOM CTaHHOHapHOﬁ Op6I/ITBI Ha

APYr'yro, COHIPOBOXKIAAOMIUCCA HU3JIYYCHHUEM KBAHTa OJHCPIUH. MaxkcuManbHOM 4YacToTe

H3JTyUCHUSA B CCpUN Jlaiimana COOTBCTCTBYCT IICPEXO]

n=1
n=2
n=3
n=5
h=4
S5n—>1n
S5n—2n
S5Sn—3n
2n —1n

77. Me;my TpEMA HUXHHUMU YPOBHAMHU SHEPIrUU IJICKTPOHA B aTOME BOAOPOAda MHUHHMAJIbHAs

qacToTa nmorjiomacmMoro (I)O_TOHa COOTBCTCTBYCT IICPEXOAY

E=0
E-
E;
E,
E2—> E]
El—)Ez
E2—>E3
E 1—>E3

36



78. lnuubl BoJIH ne bpoiis s 37I€KTpOHA, MPOTOHA U @ - YAaCTHUIbI, ABWKYIIUXCA C OJMHOU U

TOM XKe CKOPOCTBIO CBA3aHHbBI COOTHOICHUCM
A >4, >4,
A, <A, <4,
A > A, <A,
A=A, =4,

79. BeposTHOCTh OOHAPYKUTH IEKTPOH HA YIaCTKE (a,b) OJIHOMEPHOTO MOTEHIMATBHOIO SIIUKA

b

¢ OECKOHEYHO BBICOKMMH CTEHKAMH BBIYUCIISIETCA IO (bOpMYJ'Ie w =J-a)dx, rie o -

a

IUIOTHOCTBh BEPOSITHOCTH, ompenensemas y - (yakmueir. Ecom y - QyHKus umeer Bup,

. L L
YKa3aHHBII Ha PUCYHKE, TO BEPOSITHOCTh OOHAPY>KUTh JIEKTPOH Ha y4acTKe 3 <x< 2 paBHa

0

i~

(ST N | — | — 5|w

L

80. HacTh MCXOIHBIX PaJMOAKTUBHBIX SAE€p pacHaJarolllUXcs 3a BpeMs paBHOE JIBYM IepHojiaM

noJypacraja, paBHa
3

81. B pesynprare f - pacmajga sapa ¢ HOPSAKOBBIM HOMEpoM Z, oOpasyeTcst 3JE€MEHT ¢

MOpsAAKOBBIM HOMEPOM B Ta6n1/1ue MeHaeneeBa

742
Z+1
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Z-1
Z-2
82. SAAnpo uszorona ypana

238
92

SIPO M30TONA 5, U B PE3yNbTATE

OJIHOTO ¢ U IBYX [ pacnajaoB

OJIHOTO ¢ W OJHOTO [3 pacrnajoB

JIBYX @ W JIByX [} pacmauioB
TaKO€ MIPEBPAILECHIE HEBO3MOKHO

U 1nocie HECKOJIbKMX paJiMOaKTUBHBIX paclajoB IPEeBpallacTcs B

6. METOOAUYECKHUE MATEPHUAJIbI, ONPEJAEJJAIOINUE INPOLEXYPbI

OIIEHUBAHMS 3HAHWH, YMEHWHA, HABBIKOB U

JAEATEJIBHOCTH

(MJIN)

6.1. Pe3y.m>TaT1>1 OCBOCHUHA yqeﬁﬂoﬁ AUCIHMIIJINHBI, MOJIC/KAIIUE MPOBEPKE

OIIBITA

Pesynbrarel 00y4eHus

KoHTponupyemble KOMIETEHIIUN OcHOBHBIE TTOKA3aTENH OrneHOYHbBIE
(0OBEKTHI OLICHUBAHUSA)
(4acTh KOMIETECHIINN) OLIEHKH pe3yJIbTaTOB cpeacTBa
1 2 3 4
OK-7 criocoGHOCTB K 3HaTh: MIPUMEHATh TNoiydeHHble | [IpakThueckoe
CaMOOPTaHU3AINH U CTpyKTypy CaMOCO3HAaHHUS, €ro | 3HaHUS AN OOBSICHEHHS | 3aHATHE,
camM000pa30BaHHIO pOIb B JKU3HEACATCIFHOCTH | YCIOBHH MPOTEKAHUS nmabopaTopHEIE
JUYHOCTH. (¢u3ndeckux SBICHUA B | pabOTHL,
.Bumer caMOOICHKH, YPOBHHU | IPUPOJNE ¥ TIPUHSITHSA | KOJUIOKBAYM.
NPUTA3aHUM, WX BIMAHUS Ha | MPAKTUYECKUX PEIIeHHH | TeCTHpPOBaHHE.
pe3ynbTraT  00pa3oBaTeNbHOM, | B IOBCEIHEBHOM JKU3HH;
npodeccroHaNbHOM (dbopmupoBaTth
JIESITETIBHOCTH. COOCTBEHHYIO ITO3HUIIHIO
Oransl Mpo¢eCcCHOHATBHOTO | 110 OTHOIIICHUIO K
CTaHOBJIEHUS JIMYHOCTH ¢busnyeckoii
Ymerb: nH}popMmanny,
CaMOCTOSITEeTEHO OIICHWBATh | MOJIy4aeMOH W3 Pa3HBIX
POJb HOBBIX 3HAHWI, HABBIKOB M | HCTOYHHUKOB;
KOMIIETEHIIUH B
00pa3oBaTeNpHOMN,
npoQeCCHOHATBHOM
JIESITETIBHOCTH.

HHaHI/IpOBaTB N OCYHICCTBJIATH
CBOIO JICSTENIFHOCTh C YYETOM
pe3yIBTaTOB aHanm3a,
OIICHUBATb W IIPOrHO3UPOBATH

MOCJIEACTBUS cBOCH
COIIMAJIBHOM u
npogeCCHOHATBHOMN
JIESITEILHOCTH.

Baanern:

.HaBblkaMHu moO3HaBaTEIBLHON H
y4eOHO JIESTEIILHOCTH,
HaBBIKAMU paspenieHus
mpobieM.

HaBpikamMy mowMcKka METOIOB
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peuICHUsI NPAKTUYCCKUX 3ajad,

MIPUMEHEHHUIO Pa3IMYHBIX
METOJOB MO3HAHUS.

dopmamu " METOLAMHU
camMoo0y4deHHs u
CaMOKOHTPOJISL.

6.2 Illkana oueHNBaHUs IVIAHUPYEMBIX Pe3yJIbTATOB 00y4eHus!

6.2.1 Texkyuuii u pyoeKHbIH KOHTPOJIb
B pamkax Tekymiero u py0eXHOT0 KOHTPOJIS [0 TUCIUTUTHHE CTYJCHT MOXKET Ha0paTh 10
70 6amoB. Pactipeenenne 6aioB MPUBEIECHO B TaOJIHUIIE.

[IIxama onieHnBaHUs

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

6 Yactuunoe [Tonnoe unu | Ilonnoe nnmn [Tonnoe WIn
MocelieHue YaCTUYHOE YaCTUYHOE YaCTHUYHOE
ayJIUTOPHBIX MOCEIICHUE HOCELICHHUE HOCEIIEHUE
3aHSTHH. ayTUTOPHBIX ayTUTOPHBIX ayJTUTOPHBIX
HeynosnerBopuren | 3anstuid. Yactuunoe | 3andatuil. [lonnoe | 3anstuid.  [losHoe
bHOE  BBIMIOJIHEHUE | BHIMIOJTHEHHE U | BBIMIOJHEHHE U BBITMIOJTHEHHE u
na0opaTOpHBIX W | 3alIUTa 3amuTa 3amuTa
MPAKTUYECKHUX nabopaTopHbIX U | 1a0OpaTOPHBIX U | IAOOPATOPHBIX |
pabor. [Tnoxast | mpakTUYECKUX MPAKTUYECKUX MPaKTUYECKUX
MOATOTOBKA K | paboT. pabor. pabor. Bricokue
0amIpHO- VY nosnerBopurensH | Xopouue IIOKa3aTeNN o
PEUTHHTOBBIM ple TMOKa3aTelu IO | MOKa3aTeNlu Mo KOJUIOKBUYMaMm |
MEPOTIPUSITHSIM. KOJUIOKBUYMaM U | KOJUIOKBUYMaM U | TECTUPOBAHUSM.
Crynent HE | TECTUPOBAHUSM. TECTUPOBAHUSM.
JIOTTYCKaeTCsl K
IIPOMEKYTOUHON
aTTECTaIlUU

6.2.2 TlpomexxyTOUHaAsI ATTECTAIUA
OrneHka pe3yabTaTOB OCBOCHUS Y4E€OHOW TUCHUIUIMHBI B 1 cemecTpe MHpPOBOAUTCS IO
CIEeAYyIOUIEH IIKaJe, MPUMEHIEMOM Ha 3a4eTe:

Cemectp [IIxana oneHnBaHUs
He 3auteno 3auTeHo
(36-60 6annoB) (61-100 6anioB)
7 Crynentr wumeer | CtyneHT umeet 36-45 6aioB 10 UTOraM TEKYILETo U PyOeKHOTO

36-60 6am10B 10

uToram

TEKYILEro u
pyOexxHOTO
KOHTPOJIA, Ha
3a4ére HE
OTBETHJI Ha
TEOPETUYECKUI

BOIIPOC M HE

KOHTPOJISI, Ha 3a4€Te JaJl MOJIHbIA (JaCTUYHBINA) OTBET HA
TEOPETUUECKHUI BOMPOC U YACTUYHO (TIOJTHOCTHIO) PEIINI 3a1ady.
Crynent umeet 46-60 6ayIOB 1O UTOTaM TEKYIIETO U PyOeKHOTO
KOHTPOJISI, Ha 3a4€Te JJaJT TMOJTHBIA OTBET HA OJIMH BOMIPOC HIIH
peu 3aaaqy.
Crynenty, umeroniemy 61-70 0amioB Mo WTOTaM TEKYIIETO M
pyOEKHOTO KOHTPOJS, BBICTABISIETCS OTMETKAa <«3auTeHo» 0e3
cIaud 3a4uéTa.
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pelui 3aaauy.

OHCHKa PE3YJIbTATOB OCBOCHHA yqe6H0171 JUCHUIIIIMHBI BO 2 CEMCCTPC IPOBOAUTCA II0
IKaJe, HCHOHB3yeMOﬁ Ha 3K3aMCHC:

Cemectp

Heynosnersopure
JBHO

(36-60 6amn0B)

Crynent umeer 36-
60 OammoB 1O
WUTOTaM TEKYIIETOo
u pyOexHOro
KOHTPOJIS, Ha
JK3aMEHE He Jal
IIOJIHOTO OTBETA HU
Ha OJIMH BOIIPOC.
Crynent umeer 36-
45 OawioB 1O
UTOTaM  TEKYIIETro
u pyOexHOro
KOHTPOJIS, Ha
JK3aMEHE an
TTOJTHBIN OTBET
TOJIbKO Ha OJUH
BOIIPOC

[IIxasa onieHnBaHus

VY 10BIETBOPUTEIBH
0
(61-80 6amoB)

Crynent umeer 36-

50 OGamioB MmO
UTOraM TEKYIIEro U
pyOeKHOTO

KOHTPOJIS, Ha
HK3aMEHE Jan

MOJHBIM OTBET Ha
OJIMH  BOIPOC U
YaCTUYHO
(OTHOCTBIO)
OTBETHUJI HA BTOPOM.
Crynent umeer 46-

60  OamioB  mO
UTOTaM TEKYIIETO U
pyOexxHOTO

KOHTPOJI, Ha
9K3aMeHe aan

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

Xoporio
(81-90 6amnoB)

Crynent umeert 51-
60 6aIoB 110
WUTOTaM TEKYIIETro 1
pyOexxHOTO
KOHTPOJIS, Ha
dK3aMEHE Aan
MOJIHBIM OTBET Ha
OJIMH BOTIPOC U
YaCTUYHO
(MOTHOCTHIO)
OTBETHUJI HA BTOPOH.
Crynent umeet 61 —
65 0ayIoB 10
WUTOTaM TEKYIIEro 1
pyOeKHOTO
KOHTPOJIS, Ha
DK3aMEeHE Aai
MMOJTHBINA OTBET HA
OJIH BOMPOC U
YaCTUYHO OTBETHUII
Ha BTOpou. CTyIeHT
nmeet 66-70 6amioB
10 UTOTaM TEKYIIETO
U pyOEKHOTO
KOHTPOJIS, Ha
JK3aMeHe) aal
MOJHBINA OTBET
TOJIBKO Ha OJIMH
BOIIPOC.

O1inuyHo

(91-100 6amnoB)

Crynent

HUMCCT

61-70 OayutoB 1O
UTOraM TEKYIIEro

51 pyOexHOro
KOHTPOJI, Ha
JK3aMeHe Jan

IIOJIHBIM OTBET Ha
OIMH BONpPOC U

YaCTUYHO
(OTTHOCTHIO)
OTBETHUI
BTOPOM.

Ha

IIIkajia COOTBETCTBUSI PEHTHHIOBBIX OLIEHOK MATHOANIBHBIM OLIEHKAM /IJIsl OLIeHUBAHUSA

KYPCOBOii padoThI

PelitunroBas onenka (B 6amnax)

O1eHKa 110 IATHOAJUILHON IIIKAJIEe

91-100 «OTIINYHOY
81-90 «XOpOUIOY
61-80 «YJIOBJIETBOPUTEIIBHOY
MeHee 61 «HEYJOBJIETBOPUTEIBHO)




7. Y4eOHO-MeTOAMYECKOE 0O0ecnieYeHHe TUCHMILINHBI (MO1YJIs1)

7.1 OcHoBHas TUTEpPaTypa

[a—

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

2. Tpodumonra T.N. COopHuk 3amau 1o kypcy pusuku. M3n-Bo «Beicmas mkomay, cepus «/lms
BhICIINX y4eOHBIX 3aBeneHuit». 2008 r. 408 c. ISBN:978-5-06-004439-3http://lib.kbsu.ru

3. Bombkenmreitn B.C. COopHuk 3amad mo obOmiemy kypey ¢usukn. W3a-Bo «KHMKHBII
Mup»,2008r. 328ctp. ISBN: 978-5-86457-235-7 http://lib.kbsu.ru

4. HukepoB B.A. ®usuka. CoBpeMeHHBIH Kypc [DNEeKTpoHHBIH pecypc]: yueOHuk/ Hukepor

B.A.— DnexrtpoH. TekcToBble naHHble.— M.: JlamkoB u K, 2016.— 454 c.

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

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

['y6xun, [{.A. UBanoB u ap.; nox pea. B.M. benokonsitoBa - M. : MU3natensckuii tom MOU,

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

6. "Kypc obmeit ¢pusuku. OcHoBsl puzuku. T. I. Mexanuka. DIeKTpUYECTBO U MarHETU3M.

Konebanus u BosHbL. BostHOBas ontrka [ DneKTpoHHEIN pecypc]: Y4eb. mocodue: 1ist By30B. /

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

OU3SMATIIAT, 2007."

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

7.2 lonoJIHUTeIbLHAS JIUTEPaTypa

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

2. @pum C.O. Tumopea A.B. Kypc oOmeit ¢usuxku. B 3-x t1. T.2.. Dnexrpuueckue u
anekTpoMmarnernueckue sisiaeHus. M3a-so "Jlaww". 2008 r. 12-e u3g. 528 ctp. ISBN:978-5-
8114-0662-3.

3. ®pum C.D. Tumopera A.B. Kypc obmeit pusuku. 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 ¢puzuxu. 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. JlozoBckuit B.H. Kypc ¢pusuku. B 2-x 1. T.2. U3n-Bo: «Jlaub». 2009 r. 6-¢ u31., UCI. U JIOII.
608 ctp. ISBN:978-5-8114-0288-5.

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

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

8. Tpodumosa T.!. KpaTtkuit kypc Gu3MKH ¢ IpUMepaMu pelieHus 3aaa4d. YueOHoe nocodue. M.
«KHOPVYC». 2007.

9. Obmas ¢usnka (Mexanuka). Bompocel W 3amaHust I TPOBENCHUS PEUTHHTOBBIX U
CEeMMHAPCKUX 3aHATHH (yueOHo-meT.u31.) Temykye V.M., [lununosa A.X., lle63yxoBa M.A.
KBbI'Y, Hanpuuk, 2003.

10. OGmas ¢pusuka (MonekynspHas Gpusnka). Bornpocs! u 3aganus s NpOBEICHUS PEUTHHTOBBIX
U CEeMHUHApCKuX 3aHsITuil (yueOHo-meT.u3n.) TemykyeB .M., llununosa A.X., [lle63yxoBa
M.A. KBI'Y, Hanpuuk, 2005.

11. Ob6mas ¢usuka (Mexanuka. MonekynsipHas ¢usnka). Bonpocsl u 3aganus a1 OpoBeAeHUS
PEUTHHTOBBIX U CEeMHHAPCKUX 3aHATHH (yueOHO-MmeT.u31.) TemykyeB .M., [lununosa A.X.,
[le63yxoBa M.A. KBI'Y, Hanpuuk, 2005.

12. OOmas ¢u3uka. DIEKTPUYECTBO U MAarHETU3M. DJIEKTPOMArHUTHbIE KOJEOAHUS U BOJHBI.//
TemykyeB .M., [lununosa A.X., [lle63yxoBa M. A., TnynmoBa M.M. KBI'Y, Hanpuuk, 2011.

13. 2. «Obmas ¢usuka. OnTHka. DIEMEHThl aTOMHOU U siiepHOil pusukm» // AmnekoBa A.M.,
Hunuaosoit A.X. KbI'Y, Hanpumk, 2012.
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http://www.studentlibrary.ru/book/ISBN9785383009994.html
http://www.studentlibrary.ru/book/ISBN9785922107532.html

14. Ontuka. AToMHas u siaepHas pusuka. Obmas ¢usnka. JlaboparopHblii TpakTUKyM. A3H30B
N.K. Tnynosa M.M. [{ununosa A.X. KbI'Y, Hansuuk, 2005.

15. O6mas ¢usuka. Jlaboparopusrii mpaktukym. A3uzoBU.K. KymaxoBA.M. u ap. KBI'Y,
Hanpuuk, 2006.

16. O6mas ¢usuka. Jlaboparopusrii mpaktukym. A3uzoBU.K. KymaxoBA.M. u np. KBI'Y,
Hanpuuk, 2006.

17. ®usmuka. Mexanuka u MosiekyisipHas gusuka. JlabopaTopHsii mpakTukym. Azu3os UK.,
Kapnanosa 3.1., [luniunoBa A.X., Hanpuuk, 2014.

18. Mexanuka . MosnekynsipHas pu3nka u TepMoauHaMuKa. JlabopaTopHbIi MpaKTUKyM. A3H30B
N K., AniekoB A.M., KymaxoB A.M., Tnynosa M.M., [{unmnaoa A.X., [lle63yxoBa M.A.

19. Hanpuuk 2016.

20. Ontuka. AToMHas u saepHas ¢usuka. Jlaboparopusiii mpaktukym. A3uzos M.K., Anekos
A.M., Kymaxos A.M., Tnynosa uM.M., [ununosa A.X., [lle63yxoBa M.A., Illepuea 2.X,
Hanpuuk 2016.

21. DnekTpu4ecTBO U MarHeTu3M. JlabopaTopHbIi NPAKTUKYM.. Aszuzos UK.,
ArnekoB A.M., Kymaxos A.M., Tnynosa M.M., Ille63yxoBa M.A., lllepuesa D.X, Hanbunk
2018.

22. DOnexrpuuectBo U marHetusM. Onrtuka. A3uzoB W.K., [ununosa A.X., Illepuepa 3.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 mmocy http://www.consultant.ru/
6 CUC «"apanT» http://www.garant.ru/

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

8. MaTepuajibHO-TeXHUYECKOE o0ecredeHne TUCIUNINHBI

JIeKunoHHBIN Kypc MO AucHHUILINHE «DU3KKa» MPOBOJUTCS B CIEIUATU3UPOBAHHON JICKIIMOHHOMN
ayJUTOpUN 00OpPYIOBaHHON MPOEKTOPOM, HOYTOYKOM C 3alMCaHHBIMH Ha HEro 0O0ydaroUulMMU
nporpamMmmamu 1o ¢usuke. B ayauropun umerorcst 70 mocagouHbIX MECT.
JlaGopaTopHble 3aHATHS TNPOBOAATCA B CHEHHUATM3MPOBAHHBIX JaOOpATOPHUSIX OCHAIIEHHBIX
HECKOJIbKUMH JIeCTKaMH J1a00paTOPHBIX paboT, 0XBATHIBAIOLIUX BCe pas3zeibl oomel ¢puzuku. [1o
BCEM pa3JielaM HMEIOTCs JIabOpaToOpHbIe MPAKTHKYMBI, I/I€ OTPAKEHO COAEp)KaHUE, KpaTkas
TEOpusl, MOPANOK BBIIOJHEHUS pPAaOOTHI, KOHTPOJIbHbIE BOMpOCHl. IlpakTHueckue 3aHATHS
IPOBOAATCS B ayJUTOPUM OCHAICHHONM WHTEPAKTUBHOM JOCKOM, HMMEETCS JIOCTaTOYHOE
KOJIMYECTBO 33/1aYHUKOB U YU€OHUKOB.

IIpu npoBeneHNN NEKIIMOHHBIX ¥ CEMUHAPCKUX 3aHITHH UCIIOJIB3YIOTCS:

JIUYEH3UOHHOE NPOSPaAMMHOe 0becnedeHue:

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

— AwntuBupycHoe mnporpammHoe obecrneuenue Kaspersky  Endpoint  Security
Cranpaptabiii Russian Edition;

— AltLinux (Anst O6pa3oBanue 8);

€80000HO pacnpocmpansiemvle NPOSPaAMMbL:
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http://www.physbook.ru/
http://www.e.lanbook.com/

— Academic MarthCAD License - MaTemMaTHyecKkoe MPOTrpaMMHOE OOeCIeueHue,
KOTOpO€ T03BOJISIET BBIMOJHATH, aHAJIM3UPOBATh BaKHEHIIME HWH)KEHEPHBbIE pacyeTbl U
0OMCHUBATHCS MU,

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

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

— Far Manager - KOHCONbHBIM (hallIOBBII MEHEMKep Ui OINEpalMOHHBIX CHCTEM
cemerictBa Microsoft Windows.

9 OCOBEHHOCTH PEAJIMBALIMU JUCHUIIVIMHBI JJIs1 MHBAJIMUAOB U
JIML C OTPAHUYEHHBIMH BO3MOXKHOCTAMMU 3/10POBbA

JUis CTYAEHTOB C OIpaHMYEHHBIMH BO3MOXXHOCTSIMU 3/10pPOBbSI CO3/IaHbl CIELHaIbHbIE
YCIIOBHSA JUTSI TIOTy4eHus: 00pa3oBaHusl. B 1emsx JOCTYMHOCTH NOTYYEHHUS BBICIIETO 00pa3oBaHUs
1o oOpa3oBaTeiIbHBIM MPOrpaMMaM MHBAJIUAAMHU U JMLIAMHU C OTPAaHUYEHHBIMH BO3MOXHOCTSIMU
3JI0pOBbsI YHUBEPCUTETOM 00ECTICUNBACTCS:

1. AnpTepHaTuBHas Bepcus oumanbHoro caiita B cetu «MHTEepHET» 11 Cl1abOBUIAIINX;

2. JIns "HBANMIOB C HAPYIICHUSMU 3peHUs (CTa00BUISIINE, CICTIBIC)

- NPHUCYTCTBHE ACCHCTEHTA, OKAa3bIBAIOLIET0 OO0ydYaroLIeMycsi HEOOXOIUMYIO IOMOILb,
nyOIMpoBaHUE BCIYX CIPABOYHOM HH(POPMALMK O PACIHCAHUHM YYEOHBIX 3aHSATHIA; HAJIMUUE
CPEACTB JUIsl YCWJIEHUS OCTAaTOYHOIO 3peHHs], OpailIeBCKOM KOMIbIOTEPHOM TEXHUKH,
BUICOYBEIMYUTENCH, TMpOrpaMM HEBH3YalIbHOTO JOCTyMa K HWHPOPMALUHU, IMPOrpaMM-
CHUHTE3aTOPOB peUd M IPYTruX TEXHUYECKHUX CPEJCTB MpueMa-lepesadn yuyeOHol mHpopmauuu B
JOCTYITHBIX (OpPMaXx JUIs CTYJACHTOB C HAPYIICHUSIMH 3pEHHS,;

- 3aJJaHMs1 JUIS BBITTOJIHEHHSI HA 3K3aMEHE 3aUUThIBAIOTCS ACCUCTEHTOM;

- TUCHMEHHBIC 33JaHUsl BBIIONHSIOTCS Ha OyMare, HAaIUKTOBBIBAIOTCS ACCHCTEHTY
o0y4armumcs;

3. JIns WHBANWAOB W JHMII C OTPAaHWMYEHHBIMH BO3MOKHOCTSIMH 3J0POBBSI TI0 CIyXY
(cnabocapliamniye, Tayxue):

- Ha 3a4eTe/’K3aMeHEe NMPHUCYTCTBYET aCCHUCTEHT, OKA3bIBAIOIIUI CTYACHTY HEOOXOIMMYIO
TEXHUYECKYIO MOMOIIb C Y4ETOM MHIMBUAYAIBHBIX 0COOEHHOCTEH (OH MOMOTaeT 3aHATh pabouee
MECTO, TIEPEABUTATHCS, TPOUNTATh U ODOPMUTH 3a/IaHKE, B TOM YHUCIIE 3AIICHIBAS O] IUKTOBKY);

- 3a4eT/3K3aMEH IPOBOJUTCS B MUCbMEHHON (hopMe;

4. JIns WHBaIHMIOB W JUI] C OTPAaHUYEHHBIMH BO3MOKHOCTSIMHU 3/I0POBbBS, MMEIOIINX
HapyLIEHUs. OMOPHO-IBUTATEIILHOTO amnmapara, CO3[JaHbl MaTepUalbHO-TEXHUYECKHE YCIOBUS,
o0OecrieunBaroiie BO3MOXXHOCTh OECHpPENSITCTBEHHOIO JOCTyla oOO0ydaroluxcs B ydeOHbIE
NOMEIIEHUs,, O0bEKTy MUTaHMs, TyaJeTHble W JApPYrHe IOMELIeHUS YHHMBEpPCHTETa, a TaKxke
npeOBIBaHMS B YKa3aHHBIX TIOMEIIEHHX (HAJHMUUe PaCIIUPEHHBIX IBEPHBIX IPOEMOB, MIOPYIHEH
JPYTUX MPUCTIOCOOTICHUI).

- THCHMEHHBIC 3aJaHWsI BBHIMONHAIOTCS Ha KOMIBIOTEPE CO CIENHATM3HPOBAHHBIM
IPOTpaMMHBIM 00eCTieYeHHEeM MIIM HaIMKTOBBIBAIOTCS] ACCUCTEHTY;

- T10 YKEJIAHWIO CTYJEHTa YK3aMeH MPOBOINUTCS B YCTHOH (popme.

OOyuaromyecss U3 4KCia JHIl ¢ OTPAaHUUYEHHBIMH BO3MOXKHOCTSIMU 3/I0POBbs 00€CIIeUeHbI
AIIEKTPOHHBIMU 00pa30BaTEIFHBIMU pecypcamMu B (hopMax, aJanTHPOBAHHBIX K OTPAaHHUYCHHSIM HX
3J10pOBBSL.
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10. INCT UBMEHEHMIA (JIOITOJTHEHMIA)

B pabo4yio mporpaMmy 1o AuCHUIInHe «Du3rka»

10 HAIMPAaBJICHUIO MOJATOTOBKH MO HampaBjieHHIo nmoArotoBku 27.03.02 YnpaBieHue Ka4eCTBOM

Ha 20__ - 20__ y4eOHbIH TOA

Ne JuemeHT (myHkT) PII/{ Ilepeyenb BHOCMMBIX IIpumeyanue
n/n U3MeHeHHH (I0MOoJTHeHMiT)

OO6cyxeHa u peKOMEHI0BaHa Ha 3aceaHuu Kadenpsl (GU3UKU HAHOCUCTEM

poTOKOJ Ne OT « » « » 20 T

3aBenyromuii kadeapoii / /
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