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1 He.]'ll/l U 321244 OCBOCHHA NTUCHHUIIJINHBI

Iean ocBoeHUs MUCIUIIIMHBI (MOAYJS): co3AaHue (PyHIaMEHTaIbHOW 0a3bl 3HAHWH, HA
OCHOBE KOTOpPOHl B JaJbHEHIIEM MOKHO pa3BHBaTh Oojiee yriayOJeHHOE U JETaTU3UPOBAHHOE
u3ydeHue (GU3NIECKUX 3aKOHOB U SBJICHUIA.

3agauu: chopMUPOBATH y CTYICHTOB €IUHYIO, CTPOMHYIO, JIOTHYECKH HEMPOTHBOPEUHBYIO
buznyecKy0 KapTUHY OKPY>KAIOLIEro HaC MUpPa MPUPOJIbL, CO3JaHIEe KOTOPOH MPOUCXOTUT IMyTEM
00001IeHUsT IKCIIEPUMEHTATBHBIX JAaHHBIX M Ha UX OCHOBE MPOU3BOIUTCS MOCTPOSHUE MOJICICH
HAOJI0/ITaEMBIX SBJIEHUH, CO CTPOTUM OOOCHOBaHMEM NPHUOIMKEHUH U PaMOK, B KOTOPBIX 3TH
MOJENHN AEHUCTBYIOT.

2 Mecro qucuuniaunsl B crpykrype OOII BIIO

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

[Ipun wm3ydenmit kypca oOmieli (GU3MKH, CTYIASHT JODKEH CBOOOJHO BJIAJACTh B IEPBYIO
ouepeqb MaTEeMaTHYECKUM allllapaToM. YMETh peliarh ajlreOpanyeckue, HHTErpajibHble U
muddepeHIManbHble ypaBHEHUS, HEPABEHCTBA, I'€OMETPUYECKHE 3a/layl, TPUTOHOMETPUUYECKUE
BBIPKCHHUS.

B kypce oOmieit ¢u3uku BBOAATCS OCHOBHBIE MOHSTHS U 3aKOHBI, KOTOPBIE SIBISIOTCS
GyHIaMEHTOM TpPH OCBOCHUM MHOTUX ITUCHUIUIMH, KaK €CTECTBEHHOHAYYHOTO IIMKJIA, TaK U
npodeccuonanpHoro mukina. OcBoeHHe QU3UKM HEOOXOAMMO Kak MpeAlIeCTBYIOIIee [l
CICIYIOINX JUCHUIUIMH: Ouodu3uka, (QUINKO-XUMUYSCKUE MEXAaHU3MBl MEXKICTOYHBIX
B3aMMOJICHCTBHIL, SBOIIOLINSI, OMOXUMHUS U MOJICKYJIsIpHAsE OMOJIOTHSI.

3 TpeGoBaHus K pe3yIbTaTaM OCBOEHHS CO/IEPKAHUS AU CUUIIMHBI

[Ipouecc n3yyeHUs: TUCHUIUIMHBI HAapaBjieH Ha (OPMUPOBAHUE DJIEMEHTOB CJIEIYIOIINX
komrereHimii B coorBerctBuM ¢ PI'OC BIIO u OOIlI BIIO no naHHOMY HamnpaBlIEHUIO
MOATOTOBKHU (CHEIUATBEHOCTH):
OIIK 6.1 - JleMOHCTpUpPYET 3HAaHHUS OCHOBHBIX KOHLIENIMI M METOJOB COBPEMEHHBIX
HaIpaBJICHUH MaTeMAaTUKH, (PU3UKH, XUMUHU U HAYK O 3eMIIe.
OIIK 6.2 - CnocoGeH HCIOoJIb30BaTh HABBIKU J1a00OpPaTOpHOM pabOTHl U METOAbl XHMUH,
(GU3MKM, MaTeMaTU4YeCKOro MOJEIUPOBAaHUS M  MaTEeMAaTUYECKOM CTAaTUCTUKU B
poeCCHOHATLHOM 1eATENbHOCTH
B pe3ynbraTe 0cBOEHUS NUCHUIUIMHBI O0yYaOUIHICS TOJIKEH:
3HaTh: OCHOBHBIE (PM3UUECKUE SIBICHUS U 3aKOHBI; OCHOBHBIE TEOPETHUECKHUE
MPEJICTaBICHUS U MOJIETN (PU3UKU; OCHOBHbBIE (PU3NYECKUE BETMYMHBI U KOHCTAHTBI, UX
OIpPECIICHUE U EIUHULBI U3MEPEHMUS.

YMern: pemath GpunUecKue 3a/1a4K; UCTIOIb30BATh [P PEIICHUN 33]1a4 OCHOBHbIE
3aKOHBI, TEOPETUUECKUE MPEICTABICHUS U MOJIENIN (PU3UKU.

Banapers: HaBbIKamMu NpoBeieHUs (PU3MUECKOT0 SKCIIEPUMEHTA; HaBbIKaMH 00pabOTKH
AKCIEPUMEHTAIbHBIX JaHHBIX.



4 Copepxanue U CTPYKTYPa AUCHHUIIMHBI (MOLYJI51)

4.1 Conepxxanue pas3aejioB QM CHUANINHbBI

No
pasznena

HaumenoBanue
pasnena

Coneprxanue pasjena

dopmupyemas
KOMIIETCHIIMS

dopma
TEKYILEro
KOHTPOJIA

1

Mexauuka

DJIEeMEHTHI KUHEMaTUKHU
MOCTYIATEIbHOTO u
BpAIllaTEeJIbHOTO JBUKECHUS,
JnHnamuka TOYKU 51
MOCTYNaTeIbHOTO JIBUKEHUS
TBEPJIOTO Tena. 3aKOoHBI
COXpaHEHUs.

MexaHuKa XKUAKOCTEN
Mexanudyeckue  KojeOaHusT |
BOJIHBI

OIIK 6.1
OIIK 6.2

JP,K, T,
PK

MonekynspHas
¢buznka u
TEPMOJUHAMUKA

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

OCHOBEBI TCPMOAUHAMUKHA
PeanpHbie ra3pl, JXHAKOCTH H
TBCPAbLIC TCJIA.

OIIK 6.1
OIIK 6.2

JIP, K, T,
PK

DNEeKTPUIECTBO
Y MarHeTH3M.

DNIeKTpOCTaTUKA

[ToCcTOSAHHBIN SJEKTPUYECKUN TOK.
Toxk B cpenax.

MarnutHoe moje B BaKyymMe€ U B
BEILIECTBE.

OcHoBbl Teopun MakcBemna AJis
ANIEKTPOMATrHUTHOTI'O ITOJISL.
DJEeKTpOMarHuTHLIE KOJeOaHUs U
BOJIHBI. [IepemeHnHsbII
AJIEKTPUUECKUN TOK.

OlIK 6.1
OIIK 6.2

JP, K, T,
PK

Onruka.

I'eomeTpuueckas
doromerpus
BosHoBas onTuka.
KBanToBas onTuka.

OIITHKA,

OlIK 6.1
OIIK 6.2

JP, K, T,
PK

DJeMEeHThI
aTOMHOM U
SIIEPHOU
¢bu3uku

Pusnka aroMa. KBanToBas
dusuka.
OneMeHThl gJepHOM (QU3UKKU U

(1)I/IBI/II(I/I QJICMCHTAPHBIX YaCTHII.

OlIK 6.1
OIIK 6.2

JP, K, T,
PK

B rpade 4 mnpuBomsarcs mnnaHupyemble (GOPMBI TEKYLIErOo KOHTPOJIS:

3amuTa

naboparopHoit pabotsl (JIP), Beimonaenue kypcoBoro npoekta (KII), kypcosoii pabotsl (KP),
pacuetHo-rpaduueckoro 3ananus (PI'3), nomamnero 3aganus ([13) nanucanue pedepara (P),
acce (), komnokBuyM (K), pydexusiii koutpons (PK), tectuposanue (T) u T.4.




4.2 CTpyKTYypa A¥CIMIIIMHBI

OO6m1ast TpyI0€MKOCTh TUCIMIUIMHBI COCTABIISIET 3 3adeTHbie eAuHUITBI ( 108 gacoB)

TpynoeMkocTh
Bun pabotst JacoB
0]0]0)
1cem.
O01mas Tpy10eMKOCTh 108
AynuTopHas padora: 48
Jexyuu (J1)
Ilpaxmuueckue sanamus (113)
Jlabopamopuwvie pabomut (JIP)
CamocrosiTesibHasi padora: 51
CaMocCTOSITeIbHOE U3YUCHHE PA3JICIOB
CamononroroBka (mpopaboTka U MOBTOPEHHE JIEKIIMOHHOTO MaTepuaia u
MaTepuana y4eOHUKOB U Y4eOHBIX TOCOOUH, MOATOTOBKA K TAOOPATOPHBIM H
MPAKTUYECKUM 3aHITHSIM, KOJUIOKBUYMaM, pyOexXHOMY KOHTPOJIIIO U T.1.),
IToIrOTOBKA U claya 3a4eTa, SK3aMeHa' 9
Bua uTorosoro KOHTpoJIA (3a4er, IK3aMeH) [

Paznensl AUCHUIIIMHBI, U3Yy4YaCMBbIC B 1 CEMCCTPEC

KommuectBo yacos

Ne
HanMeHoBaHHe pa3ieoB AynuropHas Bhe-
pas- Pabota ay.
B Y,
nemna CE€ro 6
n|m3 | ogp | PO
CP
1 2 3 4 5 6 7
1 Mexanuka 4 4 10
) MonexynsipHas (cTaTucTuueckasi) pusuka u 5 5 10
TEPMOJMHAMMKA
3 DNEKTPUYECTBO U MAarHETU3M 5 5 10
4 Onruka. 5 5 10
5 OeMeHThl aTOMHOH U JIepHON (PU3NKU 6 6 11
Hmoeo: 24 24 51

1 HpI/I HaJIMYMH DK3aMCHaA 110 JUCILHMIIJIMHEC




4.3 JIaGopaTopHbIe padoThI

Ne Ne
JIP | pazmena HaumenoBanue 1a00paTopHbIX paboT
1 2 3
W3ydeHne 3aKOHOB PaBHOYCKOPEHHOTO IBUKEHHS U BTOPOTO
1 1 3akoHa HploToHa Ha MaimHe ATBya.
> 1 OmnpeneneHne CKOPOCTH JIBIKEHUS Ty METOJ0OM
0aJUIMCTUYECKOTO MAasTHHKA.
3 1 W3y4eHrne 0CHOBHOTO 3aKOHA IMHAMUKH BPaIIaTeIbHOTO
JIBHKCHUSL.
4 1 Omnpenenenre MOAYIS IOHTA IO U3TUOY CTEPHKHS.
5 { Omnpenenenre MOMEHTa HHEPIIMU MaXxOBOI'O KOJIeCa U CHJIBI
TPEHHSI B OTIOpE
6 1 OnpeneneHrne MOMEHTA HHEPIIMH TeIa METOJIOM KPYTHIIBHBIX
KOJIcOaHUH.
7 1 Omnpenencane ko3 HUIMEHTA )KECTKOCTH MPYKUHBI
CTATHCTUYECKUM U IMHAMUYECKUM METOJAMH.
] 2 Omnpenenenne TEpMUUECKOTO K0P PUIMEHTA JaBICHUS BO3TyXa
IIPH IIOMOIIIY BO3AYIITHOTO TEPMOMETPA
9 ) Omnpenenenue MIOTHOCTU KUAKOCTEH M KOHIIEHTPALIUU pacTBOpa
C TIOMOIIIBI0 MUKHOMETpPA
10 o) Omnpenenenne BIAXHOCTH BO3/1yXa
1 5 Onpenenenne k03 puineHTa TMHEHHOTO PACIINPEHUS TBEPABIX
Tel.
OmnpeneneHne OTHONMICHHS TEIIOEMKOCTH IPU TIOCTOSTHHOM
12 2 JABJICHUU K TEIUIOEMKOCTH MPHU TOCTOSIHHOM 00beMe
(y=C,/Cv ) wmeronom Knemana-/[ezopma
13 o) Onpenenenne MOJSIPHOM MacChl BO3yXa.
14 3 HccnenoBaHue 37€KTPOCTATHUECKOTO OIS METOJIOM
ANEKTPOCTATUYECKON BAHHBI.
15 3 Onpenenenne uncina Papazes U 3apsaa JIEKTPOHA.
16 3 H3mepeHne conpoTUBICHHM ¢ TOMOIIBIO MOCTa YUTCTOHA.
17 3 W3y4eHne 3aBUCUMOCTH CONTPOTUBJICHHSI METAJIOB OT
TEeMIEPaTypHhI.
18 3 HccnenoBanue 3akOHOMEPHOCTEN TEPMOITEKTPOHHON SMUCCHUH.
19 3 W3ydeHne nepexoTHbIX MPOIIECCOB MPU 3aMbIKAaHUH U
pa3MbIKaHUU IICTIH.
20 3 Omnpenenenne TOPU3OHTAILHON COCTABIIAIONIECH HAMPSXKEHHOCTH
MAarHUTHOTO TIOJISl 3EMJTH.
1 3 W3ydeHne momynmpoBOIHUKOBOTO AUOAA U TTOTYIIPOBOTHUKOBBIX
pHuOOPOB.
29 4 Ornpenenenne riaaBHOTO (POKYCHOTO paccestHusl coOuparomen u

pacceuBaroIei JuH3.




1 2 3

OnpeneneHue cUIIbl cBETa (POTOMETPOM.

23 4

) 4 N3yuenue siBneHus HHTEPHEPEHIINH CBETa C IOMOIIBIO KOJIEI]
HBIOTOHA

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

26 4 HccnenoBanue CTPyKTYpbl KPUCTAIIIIOB JIa3€PHBIM H3IIy4YEHHEM.

27 4 M3yueHne 3aK0Ha OCBEIIEHHOCTH

8 4 HccnenoBanue qudpakiuy cBeTa ¢ OMOIIBIO ONTHYECKON
CKaMbH

79 5 N3yuenue BHemHero ¢porodddexra

30 5 HccnenoBaHue CIEKTPOB UCITYCKAHUS U MTOTJIOLICHUS
CHEKTPOCKOIIOM
Hcnons3oBanue cuerunka I eiirepa-Mrosuiepa uist U3ydeHus

31 S u30TONa OepuilIus

IIpuMepsI J1a00paTOPHBIX PadoT.

1
[ e LA o Ly L A |

u I

N3YUYEHUE 3AKOHOB PABHOYCKOPEHHOI'O ABMXXEHUS 1 BTOPOI'O
3AKOHA HbIOTOHA HA MAIINHE ATBY TA

HepaBHoMepHOE IBMXKEHHE, MPU KOTOPOM CKOPOCTh U3MEHSIETCS BO BPEMEHH IO
JUHEHHOMY  3aKOHY, I[PHUHSATO Ha3blBaTh  PABHONEPEMEHHBbIM. BennunHOMH,
XapakTepu3yromen OBICTPOTY HM3MEHEHMs] CKOPOCTH [0 YHCJICHHOMY 3HAYCHHIO,
aBnseTcss yckopenue. llepBas dYacTb paOOTHI MOCBAIIEHA HW3YYEHUIO 3aKOHOB
PaBHOYCKOPEHHOTO JBIDKEHUSI Ha MalluHEe ATByJa W OIPEACIICHUIO YCKOPEHHUSI.
Llenpto BTOpOW yacTH pabOTHl sBIsIETCS MPOBEpPKa BTOpPOro 3akoHa HproToHa

—

a= £ . IlpoBoauTcs 00paboTKa pe3ynbTaTOB HKCIEPUMEHTA.
m

KoHTposabHbIE BOOPOCHI K JIaHHOH JIabopaTopHOi pabore:

1) Cdopmynupoarts 3akoHbl HbloTOHA.

2) TlonsTue o MaTepHaIbHON TOUKE.
3) Ilyts u nepememienue. CKOpOCTh, €€ BEIMUNHA U HAIPaBJICHHE.
4) Yckopenue. 3aKOHBI ITyTH JAJIs1 pPABHOYCKOPEHHOTO U PABHOMEPHOT'O JABHKEHHMSL.
5) Or kakux (pakTOpOB 3aBUCUT YyCKOpPEHUE?




N3YYEHUE OCHOBHOI'O 3AKOHA IMHAMUKU BPAILIATEJIbHOI'O
JABIVDKEHU A

MOMEHT HHEpUMM BpAIIAIOIIErocs Tela MOXKHO CBECTH K H3MEPEHMIO
JEUCTBYIOILIETO Ha TEJIO0 MOMEHTAa CWJIbI U COOOIIEHHOMY 3TOMY Tely
YIJI0BOro ycKopeHusl. i u3MepeHus 3TUX BEJIUYHUH IPUMEHSIOT MasTHUK
O06ep0Oexka. [IpoBepka OCHOBHOIO 3aKOHA AMHAMUKH JUIs BPAILIAOIIUXCS Tl
OCYLIECTBISICTCS  TpeMs  crmocobamu.  Pe3ympTarhl  9KcIepUMEHTa
obpabatbiBatoTcs MeTo0oM CThIOACHTA.
KoHTpoabHbIe BOIPOCHI K IaHHOU J1a00paTopHOii paboTe:
1) MowmenT cwibl. [lnedo cuibpl. MOMEHT HHEPLIMM TBEPOTO TEa.

2) OCHOBHOM 3aKOH JIMHaMUKH BPAIaTE€IbHOTO JBUKECHHUS.
3) Uemy paBHa CHiIa HATSDKCHHUS HUTH?
4) BeiBecTH BpamaTeabHbli MOMEHT CUIIBI B IaHHOM padoTe.
5) 3aKkoH cOXpaHEHUs MOMEHTA UMITYJIbCA.
6) BpiBecTH MOMEHT MHEpPLUUHU CTEP>KHS Ul OCH BpallleHUs, MPOXOAAILIEH yepe3 LEHTP

Mmacc.

OINPEAEJIEHME MOAYJIA FOHI'A 110 U3TUBY CTEPXHA

[lenpto naHHOM pabOTHI SBISETCS H3yUEHUE YIPYruX gedopManuil u
i OCHOBHOTO 3aKOHA I 3TOTO BHjaa aedopmanmii—3akona ['yka. CTymaeHThI

MaTepuaioB METOJOM HM3ruda CTEpXHs, MOJIO)KEHHOTO Ha JiBe omnopsl. B
paboTe wucnonb3yeTcs MHAMKATOp MalblXx nepemenieHuid.  Halinennoe
3HauU€HUE MOJYJISl YIIPYTOCTU CPABHUBAETCS C ATAJIOHHBIM 3HAYEHHEM.
KoHTpoabHbIe BOOPOCHI K JIaHHOH JIabopaTopHOH paboTe:

1) Yro naseBaercs medopmanmeii? Kakue Buabl aedopmarmii

cymectBytor? [lo kakoMy mpu3HaKy Teja JAensITcs Ha
yhnpyrue u Heynpyrue?

2) KakoB ¢uznyecknii cmbici moayist FOura?
3) Uemy paBeH MOMEHT UHEPIMH CTEPKHS (BBIBECTH (POpMYITY).
4) CdodopmynupoBath 3ak0oH ['yKa 1151 OCHOBHBIX BUI0B J1e(OpMaIlHH.
5) Humarpamma pactsikeHust. OCHOBHbIE MEXaHMUECKHE CBOMCTBA TBEPOTO TeNa.

i ., ompeaenstoT Moayib FOHra fiis IByX CTep:KHEH, CIIeTaHHbIX U3 Pa3IMYHbIX

OINIPEAEJIEHME MOMEHTA MHEPLITMUN MAXOBOI'O KOJIECA 1 CUJIbI TPEHUA
B OIIOPE

MoMEeHT MHepLIHMHM MaxXxOBOTO KoJjieca M CHIIy TPEHHUs B OIope
MOYKHO HaiTH MpH MOMOIIX PpUOOpa, COCTOSIETO U3 MaxOBOIO
Kojeca, HacaXeHHOro Ha Bajl. Bam ycraHoBineH Ha
HIAPUKOIOAIIMITHUKAX. B pabore M3ydaercss OCHOBHOW 3aKOH
JUHAMHUKHU BpalaTeIbHOTO JIBH)KEHUSI.

KoHTpoJIbHBIC BOIIPOCHI K JaHHOMN Ha6ODaTODHOﬁ pa60Te:

1) Ot yero 3aBUCUT MOMEHT MHEPLIMHU BPALLAIOLIEICS CUCTEMBI?



2)

3)
4) Cuna TpeHus.
5)

BreiBectn ¢dopmyny anms  pacueTa MOMEHTAa WHEPLIUUA OJHOPOIHOTO JHCKA
OTHOCHUTEIIbHO OCH, MEPHEeHIUKYISIPHOM K MJIOCKOCTH JMCKA U MPOXOASIIEH uepe3
€ro LEeHTp.

BriBo pacueTHO# (HOpMYITHI.

TpeHue mokos, CKOJIbXKEHUS U KaueHUS.

Kunernyeckas sHeprus BpallaroIerocs Tena.

OIIPEJEJIEHUE MOMEHTA MHEPLIUU TEJIA METOJOM
KPYTWJIbHBIX KOJIEBAHUUN

B nanHOii paboTe wm3y4yaeTcs OCHOBHAs (pu3W4YecKas BEIUYHMHA, XapaKTePU3YIOIIas
CBOMCTBA TBEPJOTO Tejla MPHU BPAIIATEILHOM JBM)KCHUH — MOMEHT uHepuuu. OTHUM W3
MECTOI0B 3KCHepI/IMCHTaJIbHOI‘ (0] onpe;[eneHHsl MOMCHTA I/IHepI_II/II/I TCJIa ABJIICTCA METOL
KPYTHJIBHBIX KOJIEOaHMI, KOTOPBINA UCIIONB3YETCS B padoTe.

MOMEHT MHEPIUHU BBIYUCISICTCS ISl Pa3HBIX TOJOXKEHUH Tpy3a U IPOBOAUTCS 00paboTka
pE3yIbTaTOB U3MEPEHUH.

KoHTpoabHbIE BOIPOCH! K JaHHOH 1abopaTopHoi padore:

3)
4)
5)

1) Hamwmcats 0OCHOBHOI 3aKOH TMHAMUKHU BPaIllaTEIbHOTO ABUKCHHUS.

2) CdopmynupoBarh W HamucaTh, YTO TaKO€ MOMEHT WHEPIIMH, MOMCHT
CHUJIBL.
Uto Ha3BIBaETCS MOIYJIEM KpyUueHUS?
Teopema IlIteitnepa, BbIBOA POPMYIIBL.
Uemy paBeH MOMEHT MHEPLUUMU CTEPKHS OTHOCUTEIBHO OCH, MEPHEHIUKYIISIPHOU
CTEPKHIO, IPOXOIAILEH Yepe3 HeHTp TskecTu? Yepes KOHEl CTepKHA?

OINPEJEJIEHUE KOOOOUIIMEHTA JXECTKOCTHU ITPYXNHBI
CTATUYECKUM N JUHAMUWYECKUM METOJJAMU

/ o

1)
2)

3)

4)
5)

6)

3agaueil paboThl ABISAETCS O3HAKOMIIEHHME C IPOCTEHIIUM  Ccllyyaem
COOCTBEHHBIX  rapMOHMYECKMX  Kojebanui.  M3ywarorcs  koneOaHus
IPY’)KUHHOIO  MAasATHUKA, KOTOpblE MOXKHO CYUTaThb HE3aTyXaroLUMHU.
YcTaHOBKa COCTOUT M3 ONOPHI, HA KOTOPOW YKPEIUIEHBI PA3JIMYHBIE MPYKUHBI.
Croiika cHaOxeHa mKanoil. PaGota cocToMT M3 JABYX yIpaKHEHHA:
ONPEIETICHUE KECTKOCTHU MPYKUHBI CTATUYECKUM U TUHAMUYECKUM METOJAMM.

: iéiV B xoHue paboThl cpaBHHBaIOTCA KO3(D(OUIMEHTHI XKECTKOCTH, IOJy4YEHHBIE

pa3HBIMH METOJIAMH.

KoHTposbHbIE BOIIPOCH! K AAHHOW J1ab0paTopHoii pabore:
Kakoii Bu1 umMeeT ypaBHEHUE IBUKESHUS TIPU TAPMOHHYECKOM KOJIeOaHUU?
Kakue  komebaHMs  CHUCTeMbl  HAa3bIBAIOTCS  COOCTBEHHBIMH UM Kakue
BBIHY/ICHHBIMU?
CKOopoCThb U yCKOpEeHHE KoJebaTeaIbHOW CUCTEMBI.
Uemy paBHa MoyIHas SHEPTUs K0JeOaTeIbHON CUCTEMBI?
BbluncnuTe 1O MONyYEHHBIM JaHHBIM H3MepeHud (a3y ot CcoOCTBEHHBIX
KOoJIeOaHWi MPYKMHHOTO MasTHUKA M CMEIICHHE Ipy3a X 4epe3 3 ¢ OT Hayaia
0TCYeTa BpEMEHH.
Urto Takoe pe3oHaHc?
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OIMTPEAEJIEHME KOOODOUIIMEHTA BA3KOCTU XXUAKOCTU METOIOM CTOKCA

Jns onpenenenust kKo uienTa BI3KOCTH MpeiaraeTcsi UCnoiab3oBarh Meton CTokca,
KOTOPBIA OCHOBAaH Ha JBMXXEHUHU Tena cheprudeckor GopMbl B UCCIENYEMOMN JKUIKOCTH
(rmauepuH W KacTtopoBoe Macio). Jlns nmanHOW paboThl mpoBoauTcs 00paboTKa
U3MEPEHUN U IOJy4YEHHbIE 3HAYEeHUS KOX(PQUIMEHTa BA3KOCTH CpPaBHUBAIOTCS C
Ta6JII/I‘IHBIMI/I 3HAa4YCHUSAMU.

KoHTponbHbIe BONPOCHI K IaHHOH J1abopaTopHOU padore:

1) ®opmyna HproTOHA A5 BA3KOCTH.

2) Koaddumuent Bsazkoctu. Gusnyeckuii cMbICT KO3PGUIIMEHTA BI3KOCTH.
3) Enunune! namMepeHus BI3KOCTH.
4) Merton Crokca. BoiBoa pacueTHoM popMyIIbL.
5) Meroabl onpeaeneHus Kod3PpPpuureHTa BI3KOCTH.

OIMPEAEJEHUE TEPMUYECKOI'O KOOOOUIINEHTA JABJIEHW A BO3AY XA TIPU

oMo BO3AYIIHOI'O TEPMOMETPA

Pabora mnocedieHa M3y4EHHIO CBOWMCTB MJI€ATbHOIO rasa, a TakKke
[O3BOJISIET HAWTH TepMUuecKuil Ko3(pduLuEeHT [aBieHus Bo3ayXa
CTyneHTsl TakKe JTODKHBI TO3HAKOMUTBCSI C YCTPOMCTBOM BO3AYIITHOTO
TEPMOMETPA, € IMOMOIIBIO KOTOPOrO NPOU3BOAUTCS U3MEPEHUE NAHHON
BCJIMYHNHBI.

KoHTpoabHbIe BOOPOCH! K IaHHOH JIabOpaTopHO paboTe:

1) Kakoli ra3 Ha3bIBaeTcs UACaIbHBIM?

2) N3omnporecchl, UX ypaBHEHUS U rpadyKu.

3) Uro Ha3pIBaeTcs TEPMHUYECKUM KOX(PPHUIIMEHTOM JaBJICHHUS, KaKOB
ero ¢pu3nuecKuit cMbICH?

4) KakoB npuHIHI paboTel MaHOMETpA?

5) KakoB MONIEKyISIpHO-KHUHETHUECKU CMBICI 1aBJIeHUS! U a0COIFOTHOI TeMIieparypbl?

METAITUYECKUX CTEPHKHEM.
KoHTpoapHbIe BOMPOCH! K JaHHOU J1a00paTopHOM paboTe:

OITPEJIEJIEHUE KOD®OULIMEHTA JTUHEWUHOTO
PACHIMPEHMA TBEP/IBIX TEJI

N3BecTHO, YTO IpU HAarpeBaHUU Teld YBEIWYUBAIOT
CBOH 00BEM, T.€. MPOUCXOJUT TEIIOBOE paCIIUpPEHUE.
OTO CBUIETENBCTBYET O TOM, UYTO C YBEJIUYEHUEM
TEMIIEpaTypbl CPEJHUE PACCTOSHUA MEXAY aTOMaMH,
MOJIEKYJIaMH, HOHAMHU BO3PACTalOT. OTO SBIICHUE
MO’KHO OOBSCHUTH UCXOJS U3 B3aUMOACHUCTBUS YaCTHIL
Tena JApyr ¢ apyroMm. KomamdecTBeHHO TeEIIOBOE
pacuIMpeHue IIPUHSATO XapaKTepU30BaTh
KOX(QPHUIHEHTOM JTUHEHHOTO PACHIMPEHHS 0L, KOTOPBI
U BBIUMCIETCS B JaHHOW pabore s JABYX

1)
2)

3)
4)

Uto Ha3zwiBaeTCs KOG GHUIIMEHTOM JTHHEHHOTO (00BEMHOT0) pacupeHus?
N3o6pa3ute rpadpuyecku 3aBUCUMOCTh MOTEHLIUAIBHOW SHEPIUN B3aUMOJCHCTBUS
JIBYX YaCTHUI OT PACCTOSHUS MEX/y HUMH.

[Ipoananu3upyiite PU3NIECKyr0 MPUIUHY TETIOBOTO PACIIMPEHHS TBEPBIX Tell.

B uem BeIpaxkaerca aHu30Tponus (U3MUECKUX CBOICTB TBEPHBIX Tel, KAKOBHI €€
HPUYNHBI?
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OITPEAEJIEHME OTHOIUEHMA TEIUNIOEMKOCTU ITPU ITIOCTOAHHOM
JABJIEHMUA K TEIDIOEMKOCTH ITPU ITOCTOAHHOM OB BLEME METOZIOM
KIIEMAHA-JIE3OPMA

OIIHa N3 CaMbIX BaXKHBIX pa60T, OTHOCHAIIAasACA K
tepMoauHamuke. OHa TMOCBAIEHA H3YYEHUIO
MEepBOTO 3aKOHA TEPMOJAMHAMHUKHU, a TaKxkKe
uzomnpoiieccaM. B OCHOBe JaHHOW ONBITHOM
YCTaHOBKHU JIexKaT TpHU u3oIpoiiecca:
W30TEPMUYECKUM, aauadaTHBIA W HW30XOPHBIN.
CTy,I[CHTBI BBIYHUCIIAKOT ITOKA3aTCIIb aI[I/Ia6aTBI JUUIA
BO3/lyXa U MPOBOIAT 00pabOTKy M3MEpeHHM asis
JIECSATU U3MEPECHUM.

KoHTpoabHbIE BOIPOCKH! K JaHHOH J1abopaTopHOi

pabore:

1) HM3omporiecchl v UX ypaBHEHHUSI.

2) llepBblil npuHIUI TEPMOJIUHAMUKU

3) Kaxkue nporeccsl Ha3bIBaIOTCS 0OPAaTUMBIMH, HEOOPATUMBIMU?

4) TemnoeMKOoCTh Tesa. YJelbHas TEIUIOEMKOCTb. YJelIbHAas ©  MOJSpHas
TEII0EMKOCTH.

5) Kakoii Buj nporecca COOTBETCTBYET KaXKIOMY dTaIly OIbITa?

OITPEJIEJIEHUE YJIEJIbHOM TEITJIOTHI ITEPEXOJIA BOJIbI B ITAP ITPU
TEMITEPATYPE KUITEHU A

" Jlannas paboTa HampaBliieHa Ha HW3YyYEHHUE TAKUX
SBIICHUHM, KaK HCHApeHHe U KOHJCHCAIUs, KUIICHHE.
CTYJICHTBI 3HAKOMSTCA C TAKUM IMOHATHUEM, KaK YACIbHAsA
TEIUIOTa MapooOpa3oBaHUs 3aTparuBarOTCs BOIPOCHI,
CBS3aHHBIE C KPUTHYECKHM COCTOSHUEM BEIICCTBA.
Boruncnsiercss yaenbHas TeIIoTa Mepexoja BOIbI B Map
IIpY TEMIIEPATYPE KUIICHUS.

KoHTpoabHBIE  BOIPOCHl K JIAHHOW  J1a00paTOpHOU

pabore:
1) Hcnapenue u KOHACHCAITHSI.

2) PaBHOBecHe )XKMIKOCTH M HACBILIEHHOTO Mapa.

3) Kputuueckoe coctosiHue

4) IlepechliieHHBIH Map U eperperas >KUIKOCTb.

5) Kunenwue. 3aBUCUMOCTb TEMIEPATyphl KUIIEHUSI OT JIaBJICHUSI.

OITIPEAEJIEHUE YNCIIA ®APAJIEA U 3APALA OJIEKTPOHA

BemectBa, MONEKynbl KOTOPBIX B PacTBOpPE pacHaJaroTCsl Ha WOHBI,
Ha3bIBAIOTCS JJIEKTPOJUTAMHU. DJIEKTPUUYECKHM TOK B 3JIEKTPOJIMTAX
OOyCIIOBJIEH  JIBIDKEHHEM HWOHOB TMOJ] JCHCTBHEM BHEIIHETO
aneKkTpuyeckoro mnois. [IpoxokieHue MmocTOSHHOTO ANEKTPUYECKOTO
TOKa Yepe3 DJICKTPOIIUTHI COMPOBOXKIAETCS BBIICICHHEM COCTABHBIX
yacTeld 3TUX BEIECTB Ha AJIEKTPOJax. OTO SBIIEHUE HAa3bIBAETCS
NIEKTPOIM30M. B nanHON paboTe mpoTekaeT 3JIEeKTPOJIM3 pacTBOpa
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MEJIHOTO Kymopoca. M3mepsisi Maccy KaToaa A0 3JIEKTPOJIU3a U MOCJIE HEro, BBIUUCISAIOT
yucio Papanes, a 3aTeM 3apsi JJIEKTPOHA.
KoHTpoabpHbIC BOMPOCH! K TaHHOU J1a00paTOpHOM paboTe:
1) IlpoBomHuKH BTOPOro pozaa (3JIEKTPOIUThI). MeXaHu3M MPOBOAUMOCTH
2) BJIEKTPOIUTOB. DIEKTPOIUTUYECKAS TUCCOLIAALIUS.
3) DOnexrponu3. ChopmynupoBath U J0Ka3zaTh 3aKoHbl Dapajnes A 3JeKTpoau3a.
4) ®uzuueckuil cmbicn yucia Dapages U DIEKTPOXUMHYECKOTO HKBUBAJICHTA
BEILECTBA.
5) HamummTe u 00BACHUTE peakliuu, MPOTEKAIONINE Y aHOAA U KaTo/1a.

N3YUEHUE MOCTA YUTCTOHA
MocTt YuTcTOHA mNpenHa3HA4YeH Il M3MEPEHHs CONPOTUBIICHUU.
CoOupaetcs dIIeKTpUYECcKasi CXeMa, COCTOsIIIasi U3 peoxop/a, Habopa
COIIPOTHBIICHUH, TaJbBAaHOMETPA, UCTOYHHUKA TOCTOSHHOTO TOKAa W

G Mara3diHa  CONPOTUBIEHUN. [I3MepsAIOT  CONPOTUBIEHUSA IPHU
R: o MIOCJIEIOBATEIbHOM U NapAJJIEIIbHOM COEUHEHUAX U IPOBEPSIOT JIs
I i l HUX pacueTHbIe (HOPMYITHL.
Agai2 i ®  KOHTpPOIbHBIE BOIPOCHI K AaHHOM J1a00paTOpHOM pabore:
! L"_/ | 1). PazBerBnennsie nienu. [Ipasmna Kupxroda.

2). BeiBecTH ycliOBHE paBHOBECHSI MOCTa Y UTCTOHA.
3). IlocnenoBaTeapbHOE U MapalIeIbHOE COCIMHEHHUE IPOBOHUKOB.
4).IlpeumymiecTBa MOCTOBOW CXEMbl IO CpPaBHEHHIO C METOAOM aMIepMerpa H
BOJIbTMETPA.
5). [louemy Ha peoxopne Bceraa MOXKHO HaillTh Takyro Touky "/[" , moTeHunan KOTopou
paBeH noreHuuany B Touke E.

CHATUE KPUBO HAMATHWYEHUS U TTETJIU TUCTEPE3UCA
C [TIOMOUIbIO OCHHUJIJIOTPADA

Pabora MOCBSIIIEHA W3Y4YEHUIO CBOICTB
dbeppomarneTukoB. [leTns rucrepesuca mnomydaercs Ha
9KpaHe JJIEKTPOHHOJIYYEBOM TpyOKH ocuuiorpada,
ecnu ¢GeppoMarHeTHK MOMECTUTh B MAarHUTHOE TOJeE,
CO3/71aBacéMO€ NMEPEMEHHBIM TOKOM, Ha TOPHU30HTAIbHO
OTKJIOHSIIOIIUE TUIACTUHBI TPYOKHU MOAATh HAIPSHKEHUE
U. lenbto paboThl sBISETCS MNOCTpOEHUE TIpaduka
3aprucuMocT B=f(By).

KoHTpoJIbHBIE BOMPOCHL K JIAHHOW _J1abopaTOpHOU

Natoparopean

pabore:
1) XapakrepucTuka MarHeTUKOB (Jina-, napa- u GeppoMarHeTHKN).

2) Kak 00bACHUTSH SIBJICHHE THUCTepe3nca y (heppoMarHeTUKOB.

3) 3aBUCUMOCTh MarHUTHOM TMPOHHUIIAEMOCTH OT HAMArHWUYMUBAIOMIETO TIOJS A
beppoMarHeTUKOB

4) Yrto Takoe KOIPIUTUBHAS CHUJIA, OCTATOYHAST HAMAarHUYCHHOCTh

N3YYEHUE 3ABUCUMOCTU COITPOTUBJIEHU A
METAJIJIOB OT TEMIIEPATYPbI

T

Cobupaercsi aJeKTpUYecKash CXeMma, COCTOALIas YHHUBEPCAIbHOIO
Mocta THna MBVY-49, TepMocraTa M HcCleqyeMOro IMpOBOJHUKA.
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2)
3)

5)

ComnpoTHBIEHUSI METAJJIOB BO3pACTaeT C YBEJIMUYEHUEM Temmeparypsl. Mccnenyembiit
MPOBOJHUK ITOMEIIAETCSI B TEPMOCTAT, 3alOJHEHHBIM HEMPOBOIAIICH >XKUAKOCThIO. B
HIDKHEH 4YacTH TepMocTara IIOMELIEeH Harpesarenb. Fccienyemselii  MPOBOJHHUK
MOAKIIOYAETCS K KJIEMMaM YHHMBEPCAJIBHOIO MOCTa YUTCTOHA B KAa4€CTBE HEU3BECTHOIO
conporuBiieHus. CTpoutcss rpaduK 3aBUCUMOCTH CONPOTUBICHHUS MPOBOJHUKA OT
TEMIIEpaTyphl.
KoHTposibHbIE BOIIPOCH! K AAHHOM 1a00paTopHoii padore:
1) OcHOBHBIE MOJOKEHUSI KIIACCHYECKOM 3JIEKTPOHHOW TEOPHUU METAILIOB.
2) BeiBoj 3akona Oma u 3akoHa J[xoyis- Jlenna B auddepenimansHoi hopme.
3) IlonsiTue 0 30HHON TEOPUH METAJUIOB, MOJIYIIPOBOJHUKOB, TUIIEKTPUKOB.
4) 3aBHCHUMOCTb CONpPOTUBJIEHMS OT TeMmieparypbl Yy MertauioB. Ilonstue o
CBEPXIPOBOJUMOCTH.
5) Uro Ha3bBaeTcs TEMIEPATYpHBIM KOI(DPHUIMEHTOM CONPOTUBICHHUS U  €ro
pa3sMepHOCTh?

UCCJIEJOBAHUE 3ABUCHUMOCTH ITIOJIE3HOM MOILHOCTU U KII/]
AKKYMVIJETOPA OT EI'O HAT'PY3KH

Llenbto paOoTHI SBISETCS O3HAKOMIJIEHHE C TaKUM IMOHATHEM, Kak DJIC ncrouHuka Toka.

Cobupaercs 37eKTpUIecKas cxeMa, COCTOSIIIAs U3 aKKyMYJIITOPHOU Oarapeu, BOJIBTMETPA,

amnepmMerpa u peocrara. Msmepstor 3/1C akkymynsaTopa, a 3aTeM CHUMAKOT 3aBUCUMOCTb

CUJIbl TOKa OT HampspkeHus. Taxke paccunmrtbiBaroTcss  KIIZ[ akkymyssitopa, mosiHas u

I10JIE3HAast MOIHOCTb

KoHTposibHBIE BOIIPOCH! K AAHHOM 1a00paTopHOii padore:

1) Yto nazeiBaetcs DJ[C u kak MoxHO u3meputh I/C ucrounuka?

Kaxue cuibl Ha3bpIBalOTCS CTOPOHHUMMU?

[Jats onpenenenus KIIJ[ akkymynaTopa, HOJHOM U MOJIE3HON MOLIHOCTH.

4) IMomyuuts 3aBucumoctu KIIJI, mosHON M MONE3HOW MOIIHOCTH OT CHJIBI TOKa B
aHAJIUTHYECKON (opMe.

KopoTtkoe 3aMbIkanue.

N3MEPEHUE KOO®OUITMEHTA CAMONHAYKINHW, EMKOCTHU U ITPOBEPKA
3AKOHA OMA JIA ITEPEMEHHOI'O TOKA

Jannass paboTra COCTOMT W3 HECKOJBKUX  YIPaKHEHHIA:
omnpenenenue KoddduuueHta CaMOMHAYKIUH; H3MEpEeHHe
€MKOCTH  KOHJCHCAaTOpOB, TpoBepka 3akoHa Owma uis
MEePEeMEHHOTO ToKa. J[is BBIMONHEHUS OTHUX YIPaXKHEHHM
COOMPAIOTCS HECKOJIBKO DJIEKTPUYECKHUX IIeTIeH, COCTOSIIUX U3
peocraTa, Mara3puHa €MKOCTH, KAaTyIIKM WHIYKTHUBHOCTH,
BOJIETMETpa,  aMmIepMeTpa, HWCTOYHHKA IOCTOSIHHOTO H

MEPEMEHHOTO HAIPSKEHUSI.
KoHTpoabHbIE BOIIPOCHI K TAHHOH 1a00paTOpHON padoTe:
1) Kakoe ¢usndeckoe siBIEHUE JIKUT B OCHOBE MOIYUYEHHUS IEPEMEHHOTO ToKa?
2) PaboTa u MOUTHOCTH IEPEMEHHOTO TOKA?
3) IIpupona BO3HUKHOBEHUSI HHAYKTUBHOT'O U EMKOCTHOTO COITPOTHUBIICHHUS.
4) Hammcarp 3akoH OMa 15l IEPEMEHHOTO TOKA.
5) T'eHepaTopbl NEPEMEHHOTO TOKA
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4)

UCCJIEJOBAHUE 3AKOHOMEPHOCTEN TEPMOXJIEKTPOHHOU SMUCCUU

TepMoanekTpoHHass 53MHMCCHA — 3TO MPOLECC HUCIYCKAHUS
AJNIEKTPOHOB C TMOBEPXHOCTH META/NIOB Mpu HarpeBaHuu. llenbro
paboThl sABISETCS M3yYEHHE YCTPOMCTBA AIIEKTPOHHOW JIAMIBl H
MPUHINIIA ee pabOThl, OCHOBAHHOTO HA SIBJICHUU TEPMOAJICKTPOHHOMN
smuccuu. M3ywaercs BOJBT- aMIiepHas XapakTEpUCTUKA OUOJA U
cTpoutcs rpaduk 3aBucumoctu I=f(U>?).
KoHTposbHbIE BOIPOCH K IaHHOMW J1a00paTopHoii padore:

1) Onexktpuueckuif  TOK B  Bakyyme. SIBieHue

TEPMODJIEKTPOHHON YMHUCCUMU.

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

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

4) 3akon borycnasckoro- Jlenrmtopa

5) Iloctpoiite U 00BSACHUTE BOJBT- AMIEPHYIO XapaKTEPUCTUKY BAaKyyMHOI'O AHMOAA
IPHU Pa3InYHBIX TEMIIEPATypax KaToaa

NCCIEAOBAHUE CTPYKTYPBI KPUCTAJIJIOB JIASEPHBIM U3JIYUHEHUEM

Lenbto paHHON  paboOTHI  SBJISIETCS  O3HAKOMJICHHE C
MPUHIAIIOM PabOThI Ta30BOTO Jia3epa, M3YYCHHE HEKOTOPBIX
TUGPAKIMOHHBIX U HMHTEPPEPEHLUMOHHBIX  SIBICHUH C
MOMOIIBIO  JIa3epHOTO UW3NMydeHWs. Pabora cocrout U3
HECKOJIbKUX  YIPAKHEHUU: ONpeNesieHue JJIMHBI  BOJIHBI
M3IIy4eHUs] Ta30BOr0 Jiazepa C TIOMOIIBIO JAH(PpPaKIIMOHHON
pElIeTKH; pacueT SHEpruu (POTOHA, M3IYy4aeMOTo Ja3epoM;
ompeielieHUe painyca 4YacTHIl JISUKOTIOHSI.
KoHTpobHbIE BOIIPOCH] K JaHHOH 1abopaTopHOoi padboTe:

1) KakoBel  ¢Qu3mueckue  NPUHOUATB  PaOOTHI

ONTUYECKUX KBAHTOBBIX I€HEPATOPOB?
2) W3 xakux OCHOBHBIX YacTel COCTOMT Jla3ep, UX Ha3HauUeHUs?
3) KakoBbI cBOICTBA J1a3epHOTO U3ITy4EHUS?
OObsicHUTE U3MEHEHue IU(PpPaKIMOHHOW KapTHHBI NpPU BpAalllEHUU PEHIETOK ApYyT
OTHOCHUTEJIBHO Jipyra?
5) JlromuHecueHMsl, BUABI JIOMUHECIICHIINH.

NCCIIEJOBAHMUE CIIEKTPOB UCITYCKAHUA U ITOI'JIOIIEHUA

CIIEKTPOCKOIIOM

JanHast paboTa HarpasjeHa Ha U3y4EHHE JUCIICPCHH
m cBera. B HeN u3ydaercs yCTpOMCTBO W IPHUHIUII

HHAID  Hy 4 M A

= paboThl CIIEKTPOCKOIA, MPOU3BOIUTCS T'pagyupoOBKa

#5510 crekTpocKoma MO0 M3BECTHBIM — JITMHAM — BOJIH

f\m——v"ﬁ’”\r‘v‘ o
’/“\ JUHENYaToro crnekTpa pTyTH, a 3aTeM HCCIEIYITCS

CIICKTPbI HCIYCKaHHA W IIOITIOHICHUS, KOTOPLIC

Intems by
L pENNSERIRER

o2 40e 0;0 @0 Séﬂ i(‘il
W gt iren)

@ W W W | [omy4aroTcsi € IIOMOLIBIO PTYTHOM, HEOHOBOH M

JIaMIIbl HAKaJIMBaHHA.

KoHTpoapHble BOIIPOCHI K JIAHHON J1a00paTopHOii padboTe:

1) Yro Takoe AUCTICPCHUA cBera? HOpMaJ'H:Ha}I " aHOMaJIbHas JUCIICPCHSL.
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2) IlepeuncnuTh BHABI JUCIEPCUOHHBIX CHEKTpPOB. JlaTh ompeneneHust croekrpa
U3ITyYEHUS U CIIEKTpa MOIJIOIICHUS BELIECTBA.

3) B ueM cocTOUT KOJIMYECTBEHHBIN U KaUE€CTBEHHBIN aHATN3 BEIeCTBA?

4) [111 yero NpuMEHSIOTCS CIEKTPOCKOII, CIIEKTporpad 1 MOHOXpoMaTop?

N3YUEHUE BHEITHETI'O ®OTOO®PEKTA

Lenbto ngaHHON pabOTBHl  SBISIETCS  IKCIEPHUMEHTAIBHOE
MOCTPOSHHUE BOJIBTAMIEPHBIX XapaKTEPUCTUK (POTOIIEMEHTA
npu BHemieHeM ¢Gotodddexre s pazHBIX CBETOPHIBTPOB,
ompeneneHue TocTosHHOW [lmanka W paboThI  BBIXOZA
ANEKTpoHA POTOIIEMEHTA.

= KoHTposbHBIE BOIPOCHI K IAHHON 1a00paTOpHOH paboTe:
1) ChopmynmpoBath 3akOHBI BHEIIHETO (poTOIDDEeKTA.
2) 3anucath ypaBHeHue DWHIITeHHA U1l poTodrdhdexTa.
3) Uto Takoe kpacHas rpanuna ¢porodddexra?
4) Yto Takoe 3aepKUBAFOIINHI MTOTSHIINAI?
5) Uro Ha3bIBaeTcsa pabOTOM BBIXO/1a SIIEKTPOHA U3 BElIecTBa?
6) UeM omiMyaroTCs MEXIY COOOH BOJBTAMIICPHBIC XapPaKTCPUCTUKH (OTOIICMEHTA,
MOJIy4YEeHHBIE TIPU €T0 00JYyYSHUN CBETOM Pa3IMYHBIX UTHH

4.4 CaMocTofITeJIbHOE N3yYeHHE PA3/1e/I0B U CHUILITHHbI

Ne Ne
Bonpocel, BBIHOCUMBIE HAa CAMOCTOSITENIbHOE U3yUEHHE
Tembl Paznena

I 2 3

1 1 Mexannueckoe 1BuxkeHue. OTHOCUTEIbHOCTD JBUKCHHUS.
Cuctema orcuera. KoopaunarHas u BekTopHast popma

2 1 PeaktuBHOE nBMKeHne. KocMuueckne cKoOpocTu

3 1 I'mpockomnsl. [IppuMeHenre rupoCKONOB B HABUTallu1

4 1 3ByKOBBIE BOJHBI. YbTpa3Byk. MH(ppa3Byk. Dddexr Homnepa

enHeplLuaibHble CUCTeMbI oTcueTa. Cuilbl HHEpLUUU

5 1 H C

6 2 Omnpenenenne NOCTOSHHOW ABOrapo

7 ) JlnuHa cBOOOIHOTO Mpobera MOJIEKYJIbl U CPeAHEE YHUCIIO0
CTOJIKHOBEHUIN

2 BHyTpeHHss 5HEprus peasbHOro rasa.

9 2 Dpdext Jxoyns-Tomcona. CximKeHne ra3oB

10 ) JlaBiieHrE NIOJ1 M30THYTON MOBEPXHOCTHIO )uakocTu. dopmyna
Jlannaca. KanwiuisipHble siBeHus

1 2 JleekThl B KpuCTasiax

12 5 Cybnumanus, miiaBjieHNe U KpUCTAIIIM3AIUS TBEPIbIX TeEJl.
AmopdodHuble Tena

13 3 OnbIT MITMKeHa MO OMPEISTICHUIO 3apsiia dJIEKTPOHA
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14 PacueT Hanps>KEHHOCTH 3JIEKTPUYECKOTO TOJISl HA OCH TUTIOJIA U
3 Ha [IPSAMOY NEPIEHANKYJIIPHON OCH TUIIOJIS.
15 IIpumenenune teopembl ['aycca mis pacuera HalpsyKEHHOCTH
3 MOJII PaBHOMEPHO 3apsHKEHHOW cQepudyeckoil MOBEPXHOCTH,
PaBHOMEPHO 3apsHKEHHOT0 OECKOHEUHOTO IIMIIMHAPA.
16 3 CerHeToaneKTpUKH, UX CBOMCTBA U IPUMEHEHHUE.
17 3 CornpoTHBieHHE MPOBOJAHUKOB U UX COECIUHEHUE. 3aBUCUMOCTh
COIIPOTUBIICHUS IIPOBOAHUKOB oT TEMIIEPATYPBI.
18 3 Peoxopansbiit MOCT YHHCTOHA.
19 3 KoaddurmeHnT mone3noro neiHCTBUS HICTOYHHUKA TOKA.
20 PaGota BbIX0Oa AIEKTPOHOB U3 METAIUIOB. TepMO3IEKTPOHHAS
3 smuccus. KoHTakTHas pa3HOCTh NOTEHIIMAIIOB.
TepMonsiekTpuueckye ABJICHUS U UX IPUMEHEHUE.
21 3 [TonynpoBOAHUKOBBIN MO, TPUOL, TPAH3UCTOP MHTETPAIbHbBIC
CXEMBI..
24 3 YcKkopuTenu 3apsSKEHHBIX YaCTHL.
25 3 Jua- u napamarnetusm. eppoMarHeTUKu U UX CBOMCTBA.
26 3 Tok Ipy 3aMBIKAaHUM U PA3MBIKAHUH LIETIH.
27 3 Ornpezenenue yaenbHOro 3apsa MOJIOKUTEIbHBIX HOHOB. Macc
— crieKTporpagsl.
28 3 TexHuueckne NpUMEHEHUS AIEKTPOIIU3A.
29 4 OnTuueckue npuOopbl. AGeppanuy ONTUYECKUX CUCTEM.
30 4 OnbiTel @u3zo u MaiikenbcoHa O ONPEACICHUI0 CKOPOCTH
CBeTa.
31 4 Mertoabl HabmofeHus uHTepdepeHunu cpera. IlpumeHeHue
UHTEpPEpEeHIIUN CBETA.

S OuneHo4Hble cpeacTBa AJIsl TEKYIIEro KOHTPOJISI YCIEBAEMOCTH M NMPOMEKYTOYHOM
aTrecTauuu

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

Ot oOyuaromuxcsi TpeOyercsi MOCelleHNne 3aHsITHH, BBITOJHEHUE J1a00paTOPHBIX padoT,
3HAKOMCTBO C PEKOMEHO0BAaHHOM JINTEPATypPOH.

[Ipu arTectamuu oOydarOMIMXCS OIEHWBAETCS KAdeCTBO PabOTHI Ha 3aHATUSX (YMEHHE
BECTH JIUCKYCCHIO, CIOCOOHOCTh YE€TKO U EMKO (OpPMYJIHMpOBaTh CBOU MBICIH), YpPOBEHb
MOJTOTOBKUA K CaMOCTOSITEIbHON JI€ATEIbHOCTH, Ka4eCTBO BBIMIOJIHEHUS 33JaHUN (TIpe3eHTaIHi,
JIOKJIA/I0B, BBITIOJHEHHUE TaOOPAaTOPHBIX padoT U Ip.).

3K33MeHaHHOHHLIe BOITPOCHI

I. Cucrema orcuera. [lyTp, nmepemMenienue, CKOpOCTb, YCKOPEHHE IPH PaBHONEPEMEHHOM
IPSIMOJIMHENHOM JIBH>KEHUU.
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N

Kunemaruka BpamiaTenbHOrO JBHKEHHUS. YTOJ MOBOpOTA, YIJIOBask CKOPOCThb, YIJIOBOE

YCKOPEHHME U UX CBS3b C IMHEHHBIMU XapaKTEPUCTUKAMMU.

Jlunamuka marepuanbHoi Touku. [loHsATHE Maccsl, cuibl. 3akoHbl HbroTOHA.

Cunel B MexaHHKe (Cujia TPEHHUS, TSXKECTH, YIIPYTOCTH).

3akoH BecemupHoro tarorenus. Kocmuueckue ckopocTu.

[TonsiTne 3aMKHYTOM cucteMbl. UMITynbC MaTepuaibHON TOUYKH, MEXaHUYECKON CUCTEMBI.

3aKOH COXpaHEHMsI UMITYJIbCA.

7. Pabora. MomtHocts. KITJ[. Kunetndeckas u moTeHIHaIbHAs YJHEPTUU. 3aKOH COXPaHCHUS
SHEPIHUH.

8. CnoiicTBa XMAKOCTEH W Tra3oB. [mapocratnueckoe namieHue. 3akoHbl Ilackans,
Apxumena. YciaoBus IJIaBaHUs Tell.

9. CranuoHapHOE TEUYECHHE HJICAIbHOM KUIAKOCTH. YpaBHEHHE BepHyum M cieacTBus u3
HETOo.

10. BsizkocTh. JlamuHapHOe U TypOyJICHTHOE TeUeHHE XUAKOCTH. Ynciio PeliHonbaca.

11. Onpenenenue Bsazkoctu MetogoM Crokca.

12. Onpenenenne Ba3kocTu meroaom Ilyazeitns.

13. Mexanuueckue KojaebaHus U X XapaKTePUCTUKHU.

14. Tapmonunyeckuii ocuumsatop. [IpykuHHbIi, Gru3nueckuil 1 MaTeMaTHYECKUN MasSTHUKY.

15. Yupyrue BomHBL. YpaBHEHHE OCTyIEH BOJHBI. 3eMIICTPSICCHHSI: TIPUIHHBI, TOCIICICTBUS,
MIPOTHO3.

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

17. CratuctTuueckuii U TEPMOJMHAMUYECKHI METOAbl MCCIEIOBAHUS CHUCTEMbl MHOTHX
yactull. OcHoBHbIe nojoxxenust MKT cTpoeHust BemiecTna.

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

19. Uneanbusiii raz. OcnoBHoe ypaBHeHnrne MKT uaeanbHoro rasa.

20. YpaBHEHUE COCTOSIHUS HJIealbHOIO ras3a. M3ompoieccsl.

21. 3akoH MakcBeiia 0 pacipeiesIeHUd MOJIEKYJI UI€aJIbHOTO T'a3a 0 CKOPOCTSIM.

22. bapometpuyeckas popmyna. Pacnpenenenne bonbiimana.

23. ucdpdyzus. 3axon duka. Koapdbunuent nuddysun.

24. TennonpoBoaHOCTh. 3aKoH Dypre. KordduiueHT TemmonpoBoHOCTH.

Bsskocte. YpaBHenue Hototona. Koadduuuent Baskocru.

25. IlepBoe Hauano TepMOAMHAMUKU. BHYTpeHHss1 aHeprus. Pabora B TepMoIMHAMUKe.

26. TenmoeMkocTh ra3oB. YpaBHeHue Maliepa.

27. Yucno creneHeil cBobobl. 3akoH bonbliMaHa 0 paBHOMEPHOM pacHpeeNeHUH dHEPruu
IO CTETIEHSIM CBOOO/IBI.

28. IlpuMeHeHue nepBoro Havaiaa TEPMOJUHAMUKHN K U30IPOLIECCAM.

29. AnnaGaTtuueckuil npouecc. YpasHenue Ilyaccona.

30. OOparumble 1 HeOOpaTHUMBbIE IPOLECCHl. DHTponus. BTopoe Hayano TepMoIuHAMUKY.

31. Tennoseie nBurarenu. Lukn Kapno. KIIJ| temnoBoit MamumHbl. OxpaHa OKpy’Karolieu
CpEeJbl.

32. Tepasle Tena. AMopdHbIe U KpucTaiiniyeckue Tena. [loaumepsl 1 okpyxarolnas cpeaa.

33. Tumnbl KpUCTAININYECKUX TBEPBIX TEI.

34. leexThl B KpUCTAILIAX.

35.3aKk0H COXpaHEHMs >JeKTpuyeckoro 3apsana. 3akoH Kynona. HanpspkeHHOCTB
anekTpudeckoro noss. [Ipuanun cynepnosunuu. [lone aunosns.

36. [ToTrok u mupkynsauus 3yekTpoctaTuyeckoro noss. Teopema ["aycca.

37. Pabota anexkrpocraTuyeckoro nojs. [ToTeHuan u ero cBsi3b ¢ HaNPSKEHHOCTHIO.

38. IIpOBOJHUKM M IUAJIEKTPUKM B 3JeKTpocTaTHdeckom nosie. KonpeHcaropsl. EMKoOCTB
KOHJICHCATOPOB.

39. DHeprus B3aMMOJEHCTBHS JIEKTPUUECKUX 3apsi0B. DHEPrUusl YEANHEHHOIO IIPOBOIHUKA,

KOHJEHCATOPa, 3JIEKTPUIECKOT 0O 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. DJIC. 3akon Oma A yyacTka Lenu
U JUIS 3aMKHYTOH 1I€TIH, COIEPIKAIEro HICTOYHUK TOKA.

. 3akon Oma u [Ixxoyns-Jlenna B uHTerpanbHoi U nuddepeHnuansHon popmax.

ComnpoTuBieHUE MPOBOJAHUKOB M HUX COEAUHEHUS. 3aBUCUMOCTb OT TEMIIEpaTyphl.
CBepX1npoBOIUMOCTb.

[IpoBonuMOcCTh B MeTaiuiax. TepMO3JIEKTPOHHAS SMUCCHUS. HIEKTPOBAKYYMHBINA JTUO.
[TpaBuna Kupxroda. PaBHoBecHBII MOCT YHHCTOHA.

[IpoBoaumocTs B momynpoBogHukax. CoOcTBeHHass M MpUMECHas MPOBOJUMOCTb.
IToyrmpOBOXHUKOBBIN THO/,.

Onektponu3. [I[poBoguMocTh B 3siekTposinTax. 3akoH Dapajes.

MarunutHoe nosne. 3akon buo-Caapa-Jlamaca.

B3anmoneiicTBre napajuiebHbIX TOKOB. 3aKOH AMIiepa.

JIBrKeHMe 3apsyKEHHBIX YacTHLl B MarHUTHOM 1oiie. Cuna Jlopenna.

DekTpoMarHuTHas uHaykuus. 3akoH @apanes. [Ipasumno Jlenna.

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

WNuayktuBHOCTh. DHEprust MaruutHoro nosst. Camounaykuus. Tpanchopmarop.
[lepemennsblit TOk. 3akoH OMa AJ1s1 IEPEMEHHOTO TOKA.

PeaktuBHOE conpoTuBieHrne. MOIHOCTD B LENH TEPEMEHHOTO TOKA.

Koneb6arenbusiii koHTYp. CBOOOAHBIE TapMOHUYECKHE KoJieOaHusi B KOHType. Dopmyrna
TomcoHa.

KonebaTenbHbli KOHTYpP ¢ aKTUBHBIM COIIPOTUBIIEHUEM. 3aTyXarollue KouieOaHusl.
BrinyxxaeHnsie koyebanus. SIBieHne AIeKTPUIeCcKoro pe3oHaHca.

DnexkTpoMarHuTHbIe BoJHbL. Bektop YMoBa — [loiftunra.

[Ixana DneKTpOMarHuTHHIX BOJH. CBOWMCTBA 3JIEKTPOMArHUTHBIX BOJIH.

OcCHOBHBIE 3aKOHBI T€OMETPUUECKOMN ONTUKH.

. Ontuueckue npubopsl. Jlunza. @opmyrna ToHko# nuH3bL. [locTpoeHue nzoOpaskeHUi B

TOHKOM JIMH3E.

®dotomerpus. OcHOBHBIE (OTOMETPUUYCCKUE BETUYUHEI.

Wutepdepennyst cBera. YCIOBHS MaKCHMyMmMa M MHHHMYMa WHTep(QEpEHINH CBETa.
[Ipumenenue naTephepeHITUN.

MGT ObI nonyqum[ KOFepeHTHBIX CBE€TOBBIX BOJIH.

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

WnTepdepenius cBeta B TOHKUX mieHKax. [lonocsl paBHO# TommuHbI (Kojibia HeroToHa)
PacueT nnTepdepeHInOHHOM KapTUHBI OT IBYX UCTOYHUKOB.

Hudpaxnus csera. [punuun [toiirenca - ®penens. Merox 3ou @penens.

Judpakuus Openenst Ha KpyTriaoM OTBEPCTUU M HEMPO3PAYHOM JIUCKE.

Hudpaxnus ceera. Audpakuus @paynrodepa Ha oaHOH 1mienn. JudpakironHas pemeTka
. Hudpaxmus Ha kpucramiax. @opmyna Bynsda — Bperros.

["onorpadus.

Jucnepcus cBeta. DIEKTPOHHASI TEOPUS JUCIIEPCUH.

Hucnepcust cBera. Buasl cnexkTpoB wuznydeHus. KadecTBEHHBI M KOJIWYECTBEHHBIN
aHaJIN3.

[Tornomenune cera. 3akoH byrepa. CrnexkTpbl M3TydyeHHUS W TOIJIOIIEHUS KaK METOJ
OTpa’kaTeIbHON CIIOCOOHOCTH MOYB, TMArHOCTUKA 3arpsi3HEHHBIX HE(PTHIO MOYB.
[Tonsipuzanus ceera. Buasl nonspuszanuu. 3akoH Mantoca.

[Tonsspu3zanust cBeTa NpU OTPaKEHHUU M IIPEJIOMIIEHUM HA TPAHULE BYX JHUIJIEKTPHUKOB.
3akoH bprocrepa.

SIBnenue aBoiHOrO ny4yenpenomieHus. [Ipubopsl A moaydeHHs, MOJIIPU30BAHHOTO
CBETa.

OnTnuecku akTUBHBIE BemiecTBa. CaxapuMeTpsl.

HckyccTBenHast ontudeckas anuzorponus. dddext Keppa.
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81. XapakTepuCTHKH TeIuIoBOro wu3mydeHus. 3akoH Kupxroga. 3akonsr Credana —
Bonrimana u cmemenuss Buna.

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

83. Onruyeckasi TUPOMETPHUSL.

84. 3akonbl (oTorddekra. YpaBHenue DiiHmreliHa a8 (oTtorddexra. I[Ipumenenue
dotorddekra.

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

86. Db dext Kommnrona.

87. 3aKkOHOMEPHOCTH B aTOMHBIX CIEKTpax. JIuHeiuaTelil criekTp aToMa BOJIOpO/a.

88. Ctpoenne aroma. OnbiThl Pe3epdopaa o paccesHuro anbda - 4acTHil.

89. Ilocrynarsl bopa. DkcrniepuMeHTAIbHOE JTI0KA3aTENBCTBO JUCKPETHOCTH YHEPTreTUUECKHUX
ypoBHe# aroMa (onbITel @panka u ['epia).

90. DnemenTapHas Teopus atoMa Bojopoja 1no bopy

Tunwvr mecmogwvix 3a0aHul

PaBHOMEpHOE NBHKEHUE 110 OKPYKHOCTU OIPEAEISIETCS yCI0BUEM
a,=0,a,=0
a, =0,a, =const
a, =const,a, =0
a, =const,a, #0
3aBUCUMOCTb IIyTH OT BPEMEHU JUJIsl IPSIMOJIMHENHO ABMKYLIETOCs TEJla UMEET BH]L

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

6

38

30

24
MartepuanbHas TOUKa BpaliaeTcs paBHO3aMEJIEHHO M0 OKPY>KHOCTH MPOTUB YacOBOM
CTpEJIKH. Y CKOPEHHE TIPU 3TOM HAIPABJICHO BIOJb

1 2

(ST S

4
3aBUCUMOCTH yrijia moBOopoTa OT BpEMCHHU JId BPAIIaromerocsd Teiia UMCECT BU

@=4+2t + 2t (sce Benmmumns! Aansl B CU). Pamuyc Bpamenus Tena 10 cm. HopmansHoe

YCKOpEHHE K KOHITy BTOPOil CeKyHIBI paBHO [M/ ¢’ ]
10
16
100
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1000
[Ipu yBenuueHnnu B 4 pa3za Macchl TeJa, CKOJIB3SIIETO 110 TOPU30HTAIBHON TOBEPXHOCTH, CHIIA
TpeHUs
yBeJNIUYUTCS B 4 pasza
yBesnuuuTcs B 16 pas
YMEHbIIUTCS 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 cuia TArOTeHus
YBEJIMUYUTCS B 2 pas3a
yBEJIMYUTCS B 4 paza
YMEHBIIUTCS B 2 pa3a
HE U3MEHUTCS

3aBHCUMOCTb UMITYJIbCA OT BPEMEHH ISl IPSIMOJIMHEHHO JBIIKYILETOCS Telia IPe/ICTaBlIeHa
Ha rpauke.

P

t L4

3aBUCHMOCTD PaBHOJACUCTBYIOIICH CUIIBI OT BPEMEHHU UMEET BU]I
Fa

F

£ 3

W

v
v
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10.

11.

12

13.

14.

YpaBHeHHe ABHKCHUA TCJIa 110 HAKJIOHHOM IIJIOCKOCTH UMEET BU/
F+mgsina — umgcosa =0. 25
JlaHHOE TEJIO TBUIKETCS 110 TUNIOCKOCTH N

R

PaBHOMEPHO BHU3
PaBHOMEPHO BBEPX
PaBHOYCKOPEHHO BHU3
PaBHOYCKOPEHHO BBEPX

=y

J71st aGCOMOTHO HEYNPYTOTo yaapa BHIOTHSAETCS
TOJIbKO 3aKOH COXPaHEHUSI UMITYJIbCa
TOJIBKO 3aKOH COXPAaHEHUS KUHETUYECKOU SHEPTruu
3aKOHBI COXPAHEHUS UMITYJIbCa U KUHETUYECKOM SHEPTUU
HE BBIMOJIHSIOTCS 3aKOHBI COXPAHEHUS UMITYJIbCA M KHHETHUECKON SHEPTUn

Kunernyeckas 3Heprus tena npyu yBeIMUEHUU CKOPOCTHU Tena B 4 paza
YBEJIMYUTCS B 2 pas3a
yBeJIMUUTCS B 4 pasza
yBEIUUYUTCS B 8 pa3
yBenuuuTcs B 16 pas
[TorenuuanbHas 3Heprus NpyxuHbI xkKecTkocThio 80 H/M cxaroit Ha 5 cm Oynet paBHa [ x|
40
0,01
0,1
400

. OcHOBHOE YpaBHCHHUEC JTUHAMUKHU BpallaTCIIbHOTO ABUKCHHUA TBECPAOro TCJIa UMECT BU/

M=J-&

L=J o

M=J w

L=[F-p]
MOMCHT I/IHepIII/II/I JHUCKa OTHOCUTCJIBHO OCH , HpOXOZ[SIHI@fI KaCaTCJIbHO K €TI0 HOBerHOCTI/I
yepe3 KOHEl pajinyca, paBeH

%8mR2
%mR2
%mR2
13/ mR?

20

MOMEHT UMITyJIbCca OTHOCUTELHO HETOBHKHOM OCH H3MEHsIeTCs Mo 3akoHy L = at’.
VYkaxwuTte rpaduk, MPaBWILHO OTPAXKAIOIINNA 3aBUCUMOCTh OT BPEMEHH BEJIMUMHBI MOMEHTA
CHUJI, AEUCTBYIOIIUX HA TEJO
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15.

16.

17.

18.

19.

20.

Mt

W

v

MA M

t t
CIJI0IIHOM ¥ TOJIBIN IUIIMHIPHI, UMEIOIINE OJMHAKOBBIE MACChl U PAINyChl, BKATHIBAIOTCS 0€3
IPOCKaJIb3bIBaHMsI HA TOpKY. Eciin HayanbHble CKOPOCTH TEJ OIMHAKOBBI, TO
BbIILIE TOJHUMETCS MOJIbIH 1Iap
o0a TeJla HOJJTHUMYTCS Ha OJIHY U TY XK€ BBICOTY

BBILIE MTOJHUMETCS CIIOIIHON HUIUHIP
[Ipu yBenmueHUN YIiaoBOH CKOPOCTH BpallleHHs I1apa B 3 pas3a, ero KWHeTH4ecKasi SHeprust
yBenuuuTcs B 9 pas
yMEHbBIIHUTCS B 9 pa3
HE UBMCHUTCA
yBEJIMYUTCS B 3 paza

Cunel nHEpPUMU 00YCIIOBJIEHBI
B3aMMO/ICIICTBHEM TEJ B CUCTEME OTCYETa
YCKOPEHHBIM JBM)KEHUEM CUCTEMBI OTCYETa
YCKOPEHHBIM JIBH)KEHHEM Tell B CHCTEME OTCUeTa
PaBHOMEPHBIM MIPSIMOJIMHEHHBIM JIBUKEHUEM CHCTEMBI OTCUETa
Ha nBukymuecs Tena BO BpallaroLiencs cucTeMe OTcueTa JeicTByeT
TOJIBKO LIEHTPOOEKHas ChIla
Tonbko cuia Kopuonuca
U 1eHTpoOexkHas cuia, u cuia Kopuonuca
[Tpu yBennueHNH 4acTOTHI BpallleHUs] CUCTEMbI OTcueTa B 4 pa3a cuina Kopuonuca
yBeIu4MBaeTcs B 16 pas
yBenu4rBaeTcs B 4 pasza
ymMeHbLI1aeTcs B 4 pasza
HE U3MEHSAETCS
VYciioBue T1aBaHus Tea B KHUIKOCTH ONPENENSIeTCs
00BEMOM Tena
Maccou Tena
dbopMoii u Maccoii Tena
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COOTHOIIICHHUEM HHOTHOCTCﬁ TCJIa U XKUAKOCTHU
21. YpaBHeHHE HEPA3PBIBHOCTH 11 HEC)KMMAEMOM JKUIKOCTH UMEET BU/T

— =const
[y

2
v

P+'0

= const

S -v=const
2

P+pgh+pu

= const

22. Ilpu mepexoze BOJIbI U3 OJHOU TPYOBI B APYTYIO, THaMETP KOTOPOH B 2 pa3a MEHbIIIE,
CKOPOCTb TEUEHUS
yMeHbIlaeTcs B 2 pasza
yMeHblIaeTcs B 4 pasza
yBEJIMYUBAETCs B 2 pas3a
yBEJIMYUBAETCS B 4 pasza
23. Ilpu yBenu4eHUH MAcChl rpy3a MPYKUHHOTO MasiTHUKA B 4 paza, mepuoa
yMeHblIlaeTcs B 4 pasza
yMEeHbIIaeTcs B 2 pasza
yBeIMuuBaeTcs B 4 pasza
yBEJIMYUBAETCS B 2 pasza
24. MakcumalibHasi CKOPOCTh TAPMOHUYECKUX KOJIeOaHUN paBHA

A0
407
4
e’
25. Ilpu yBenu4eHUH 4acTOThI KoJieOaHuii B 2 pa3za MoJHAs SJHEPTHsl MAaTEPHAIbHON TOUKH,
COBEPILAIOIICH rapMOHUYECKUE KOIeOaHms
yMeHbIIaeTcs B 4 pasza
yMEeHbIlaeTcs B 2 pas3a
yBeJIUYUBAETCs B 4 pasza
yBEJIMUYUBaETCs B 2 pas3a
26. OCHOBHBIM CBOMCTBOM BOJIH SIBJISIETCS
MEePEHOC YacTull 0e3 rmepeHoca SHEPruu

MEPEHOC PHEepPruu 6e3 mepeHoca YacTHil
MEePEHOC, KaK YacCTHIl, TaK U IHEPTUHU

27. CBs13b MEXY JAJIMHON BOJHBI U CKOPOCTBIO €€ paclpoCTpaHeHHsI BhIpaxkaeTcs: popMyIioi

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

28. PaccrosiHue MCKAY COCCAHUMMU y3JIaMU CTOSTYEH BOJIHEI paBHO

(SRR NES



29. CBsi3b MEXy DHEPTUEH U UMITYJIbCOM PEJISITUBUCTCKOM YAaCTUIIBI UMEET BUJ

E =m’c* + p*c?

E=pc
E = w/mzc2 +pzc2
E=pv
30. OCHOBHOM 3aKOH PEIATUBUCTCKON TMHAMUKN UMEET BU/T
- -
F=mja
R
1—; . d  myv
dr \J1-v?/c?
N
- dm,v
F=—"2
dt
N
- m, O
F=——""0"
J1-0v?/c?

31. Macca aBukylIelcs 4acTHIIbl BABOE OOJIbIIIE MACCHI TOKOS MPU CKOPOCTH YaCTUIIBI paBHOM
3

—C

32. Ecnu oMH U3 ABYX TOYEYHBIX 3aps0B YBEJIUUUTH B 2 paza, 4TOObI CHJIa KYJIOHOBCKOI'O
B3aMMOJIEHCTBUS OCTAJIaCh NOCTOSTHHOW, PACCTOSIHUE MEXAY HUMH HAJI0
YBEJIMUYUTH B 2 pasza
YMEHBILUTH B 2 pa3a

YBEJIUYUTH B V2 pasa

YMCHBUIUTH B \/5 pasa
33. HampsKEeHHOCTB JIEKTPUYECKOTO IO U3MEPSIOT C IIOMOIIBIO IPOOHOTO 3apsiaa ¢, . Ecan

BEJIMYMHY NMPOOHOTO 3apsi/ia YMEHBIIUTH B pa3, TO MOAYJb HAMIPSHKEHHOCTH U3MEPSIEMOT0
0JIse

HE U3MEHUTCS

YBEJIMUYUTCS B N pa3

YMEHBILUTCS B h pa3

YBEIIMYUTCA B 11° pa3

34. I'paduix 3aBUCHMOCTH HaIPsKEHHOCTH E 351ekTpocTaTHueckoro noss AByX 3apsKeHHBIX

IUIOCKOCTEH ¢ OTMHAKOBOM MOBEPXHOCTHOM MJIOTHOCTBIO HA pacCTOSSHUM d IpyT OT Jpyra

25
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35.Ha PUCYHKC IIOKa3aHO HAIIPABJICHUC E HAIIPsPKCHHOCTHU 3JICKTPHUYCCKOTO MMOJIAI ABYX PABHBIX

110 MOJTYJIFO TOUEUHBIX 3apsi/ioB ¢, U ¢, B TOUKe A, paBHOYAAJICHHOHN OT 3TUX 3aps/10B. 3HAKU
ATHUX 3apsA70B OyayT
fH—a
A —r

" o
=
e
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q,>0,q9,<0
q,<0,q,>0
q,>0,9,>0
q,<0,q9,<0

36. IIoTOK BEeKTOpa HANPSYKEHHOCTH CKBO3b 3aMKHYTYIO IIOBEPXHOCTD S, PaBEH

37. I'pagueHT NMOTeHIMAala 3JIEKTPUUECKOr0 MOJIs OTPULATENbHO 3apsKEHHON 0€CKOHEUHO
IUIOCKOCTH B TOYKE A MMEET HallpaBICHUE

-0

M

As
' 4

3y




W N =

4
38. EMKocTh Kaxk10T0 KOHeHcaTopa B 6atapee C =100n@ . O6mas eMKoCcTh OaTapen
KOHJIEHCATOPOB paBHA [n(D]

| LS
|

40
75
100
400
39. Ha pucyHke nokazaHa 3aBUCUMOCTb CUJIbI TOKa B IPOBOJHUKE OT BpeMeHHU. 3a Bpems oT 10 ¢
10 20 ¢ uyepe3 ceyeHue 1o MPOBOAHUKY MPOIIEIT 3apsi/l [K/z]
14
80

60
40 \
20

~
5 10 15 20 25 30;;

150
200
350
400
40. ConpoTuBI€HHUE yUacTKa enu A B, IpeCTaBIEHHOTO Ha PUCYHKE, T/1€ KaX bl PE3UCTOP
R =30 Om, paBHO [OM]

R R
A R B
® [ —
R
1
| I |
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40
50
75
120
41. Jlamnouka BKJIFOUEHA B ceTh ¢ HanpspkeHueM 200 B u nponyckaet Tok 0,5 A. 3a 2 yaca
JaMITOYKa MOTPEOIISIET SJHEPTUIO PABHYIO [,bec
200
10°
360-10°
720-10°
42. Bropoe npasuiio Kupxroda umeer Bua

> IR =0

ZI‘R = const
ZIR ng
ZIR 21 R,

43. HanpskeHHOCTh MarHMUTHOT'O TI0JIS1 B LIEHTPE KPYroBOro BUTKa paguycoM 10cM, 1o KoTopoMy
Teder TOK 1A, paBHa [A/m]
8
2
10
5

44. B n1Byx napajujiesbHbIX IPYT APYry IPOBOJHUKAX TOK T€UET B IPOTUBOIMOJIOKHBIX
HanpasyeHusx. [IpoBogHuku
HPUTATUBAIOTCS
OTTaJIKUBAIOTCA
HE B3aMOJIEHCTBYIO IPYT C IPYroM
MIOBOPAYMBAIOTCS B OJHOM HalpaBlI€HUU

45. Ha pucynke u300pakeHbl CEYeHHS IBYX JUIMHHBIX MapajlieNIbHbIX IPOBOJHUKOB C TOKaMH,
npudyeM [, = 21, . IHyKuus pe3ynbTUPYIOIIEr0 MarHUTHOT'O T10JIsS PaBHA HYJIO B HEKOTOPOH
TOYKE UHTEpBAIa

I
I
I

oo o e
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46. Butok mpoBo/ia HAXOUTCSI B MArHUTHOM T10JI€, IEPIEHAUKYJIIPHOM IUIOCKOCTH BUTKA, U
CBOMMM KOHIIaMU 3aMKHYT Ha aMIiepMeTp. MarHuTHasi HHAYKIUS TOJIsl MEHSIETCSI ¢ TEeUEHUEM
BPEMEHH COTJIACHO TpaduKy. AMIIEpMETp MOKAXKET HATUIHUE MICKTPUIECKOTO TOKA B MOMEHT

BpEMEHU
B A
4 - o
1 2 3 4 t
| |
| |
I I
! I
| I
or0molc
orlmo3c
or3modc
or0modc

47. IIpu yMeHbLIEHUH MarHUTHOW MHIYKIIMH B 3 pa3a 00beMHas IJIOTHOCTh SHEPTHU MarHUTHOTO
0TSt
yBEJIMYHTCS B 3 pasza
YMEHbIIUTCSA B 3 pas3a
yMEHbBIIHUTCS B 9 pa3
yBenuuuTcs B 9 pas

48. BemecTBo, 00J1a/1ato1iee CIOHTAHHONH HAMAarHUYEHHOCTHIO B OTCYTCTBHH BHEIITHETO
MarHuTHOTO TI0JISI, 3TO
JUuaMaro€Tuk
napaMarHeTHK
dbeppoMarueTuk
JUDJICKTPUK

49. Ha pucyHke mpeacTaBiieHa NeTJis rucrepesuca peppomarsetnka. KospruutusHoii cune

COOTBGTCTByIOT TOYKHU
i

Ou?2
Om1l
lu4d
30



3ub

50. KonebarenbHbIN KOHTYpP COCTOUT M3 KOHACHCATOPA 3JIEKTPOEeMKOCThIO C 1 KaTyIIKu

51.

52.

53.

UHAYKTUBHOCTBIO L. Eciu a51ekTpoeMKoCTh KOHIEHCATOpa U MHAYKTHBHOCTD KaTYIIKU
YBEJIMYMIINCH B 3 pa3a, TO NepHO CBOOOHBIX IEKTPOMArHUTHBIX KOJIEOaHNH B ITOM
KOHTYpE

yBEIMYHTCS B 3 pas3a

YMEHbIIUTCS B 3 pas3a

yBeIH4HTCS B 9 pasza

HE U3MEHUTCS
K nocnenoBarensHO COETMHEHHBIM PE3UCTOPY, KOHJICHCATOPY U KaTYIIKE IT01aHO

nepemenHoe Hanpspkenue U. Ecnu najenre HanpsbKeHus: Ha pe3ucTope Up =08

U, =5B U.=2B

, Ha

KaTyIlKe U KOHJIEHCATOpe , To U paBHO [B ]

~ D W N

ITo yyacTky uenu conpotuBieHueM R TeyeT nepeMeHHbIN TOK, MEHSFOIIMIACS 110
rapMOHMYECKOMY 3aKOHY. ECii yMEeHbIINTH JEHCTBYIOLIEE HANIPSKEHUE B 2 pasa, a
COINPOTUBIIEHUE YBEIUYUTD B 4 paza, TO MOILHOCTh Ha TOM y4acTKe

yMeHbLIuTCA B 16 pas

YMEHbIIUTCS B 4 pas3a

yBeau4uTCs B 4 paza

yBesnuuuTcs B 16 pas

ITonnas cucrema ypaBHeHI/Iﬁ MaxkcBenma s SJICKTPOMAarduTHOI'O I10JII UMECT BHU/L
-

fﬁd?:—j,+§£3d§
L S

{Bdgzq

S

fBds=0

S

Crnenyromas cucreMa ypaBHEHUN

- - aga
iEdlz—!B;dS

- - aBa
inlz—!B;dS
§Bd§=o
S
§§d§=0
S

CIIipaBCJiMBa IJid ICPEMCHHOT'O 3JICKTPOMArHuTHOT'O ITOJIA



B OTCYTCTBHUC 3apsKCHHBIX TCJI M1 TOKOB IIPOBOANMOCTHU
IIPpU HAJIMYHHU 3apSKCHHBIX TCJI U TOKOB IIPOBOJAUMOCTH
B OTCYTCTBUEC TOKOB ITPOBOANMOCTHU

B OTCYTCTBHUC 3apsAKCHHBIX TCJI

BOJIH JIFOOOW TPUPOIBI
IpeIOMIICHNE
HOJISIPU3ALUS
nudpakius
UHTEpEpEHITHS

N
KoJieOaHus BCKTOpPOB HaHpH)KeHHOCTCﬁ QJICKTPHYCCKOI'O ITOJIA E N MaroHuTHOI'O ITIOJIsA

- = -

Bektopsl £, H u U umeroT B3auMHYIO OpHEHTALHUIO

3y

- -
:Nu Tl
1l

-
ci ci

<l
cld cl !
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Tl “m¢
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YBCIUYUBACTCA, TO JIYY NPEIIOMITACTCA IO IMYyTH

AW~

E¢

-

T

A

n,

SRS A

n,

—

55. B asieKTpOMarHuTHOM BOJIHE, PACIPOCTPAHSIONIEHCS CO CKOPOCThIO U | IPOMCXOIAT

-

H.

54. I[J'IH OJICKTPOMArdHMTHBIX BOJIH XapaKTCPHO ABJICHUC, KOTOPOE HE SABJIACTCA O6H_II/IM CBOMCTBOM

56.JIyu AB mnpenomiusercs B Touke B u uuger no nyru BC. Ecam n, =const, a n,
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57. SIBneHue MOTHOTO BHYTPEHHETO OTPAXEHUS HAOIIONAeTCs IPU YCIOBUU
n, >n,
n, <n,
n,=n,
n, << n,
58. PaccTtositHue OT mpeamera 10 pacceuBarolled JHMH3bI 4 cM, PACCTOSIHUE OT JIMH3BI J0

n3o0pakeHus 2 cu. DOKyCcHOE pacCTOsTHUE JIMH3BI paBHO [ cm]

WA Bjw N[~ P

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

60. /IBe KOrepeHTHbIE CBETOBBIE BOJIHBI C A=500HM TIPUXOAAT B HEKOTOPYIO TOYKY MPOCTPAHCTBA

C pa3HOCThIO X0/a 2,25 mrkm. Pesynbrat untepdepeHiuu B 3Toif Touke Oyner
max 5 nopsijka
max 4 nopsiaka
min 5 nmopsaka
min 4 mopsaka

61. [Ipoxoxst yepe3 MIICHKY, 3€JICHBII CBET MPU YMEHBIICHUN TOJIIUHBI TNICHKH CTAHOBHUTCS
KpPacHbIM
HE U3MEHSIETCSI
¢buoneToBbIM
roiyOobpIM

62. Jludpaxius cBeTa— 3TO
HAJIOKCHHUEC KOI'CPCHTHLIX BOJIH B ITPOCTPAHCTBE
ornbaHe CBETOBBIMH BOJTHAMH MPEMSATCTBHUMA
pa3oKeHue CBETa B CIEKTP
yrnopsiioueHrne KojaebaHuii CBETOBOIO BEKTOpa

63. Yucno mwtpuxoB Ha 1 cm AudpakMOHHON PEleTKH ¢ MepHoAoM 1 mkm paBHO
10
100
1000
10000

64. lucnepcrs Ha3bIBaeTCs HOPMAJIbHOM, €CIM MPU YMEHBIIEHUH JJIMHBI BOJHBI A IOKa3aTellb

MpeTOMIICHUS
YBEJIMYUBAETCS
HE U3MEHAETCS
YMEHbILIAETCs

65. UHTeHCUBHOCTH CBCTA, MPOIMICAIICTO YCPEC3 IMOJIAPU3aTOP U AHAJIU3ATOP 6yneT MaKCHMaHBHOﬁ,
33



€CJIM YToJI MKy OCSMM MOJIIpU3aTOpa M aHAIU3aTopa PaBEH
00
30°
450
60°

66. Ecnu cBet nmazaet Ha TpaHUIly pas3zelia ABYX JUIJIEKTPUKOB, TO
OTpaXEHHBIN U MPEJIOMIICHHBIH JTyYd YaCTUYHO TOJISPU30BaHbI
OTPa)KEHHBIN U MPETOMIICHHBIN JTy4d HE MOJIIPU30BAHbI
OTpaXEHHBIN U MPEJIOMIICHHBIH JTy4d B3aUMHO MEPIEHAUKYIISPHBI
OTPa)KEHHBIN U MPETOMIICHHBIN JTyYH MIOCKOMOISPU30BAHbI

67. Ilpu nBOWMHOM Jly4yenperoMICHUN
OOBIKHOBEHHBIN 1 HEOOBIKHOBEHHBIH JTy4YH HE MOJIIPH30BAHBI
OOBIKHOBEHHBII 1 HEOOBIKHOBEHHBIH JTy4H YaCTUYHO MOJISIPH30BAHbBI
OOBIKHOBEHHBIN M HEOOBIKHOBEHHBIH JTY4H TUIOCKOTIOJISIPH30BAHBI B TAPAIIICITbHBIX
IUTOCKOCTSIX
OOBIKHOBEHHBIN M HEOOBIKHOBEHHBIH JTy4H TUIOCKOIIOISIPH30BaHBI BO
B3aUMHOIIEPIICHIUKYISIPHBIX TNIOCKOCTSIX.

68. BCH_IeCTBa, CIIOCOOHEBIE IMOBOPAYUBATD IIJIOCKOCTD IIOJIApU3alluU, ABJIAOTCA
OIITHYCCKHN aKTHBHBIMH
OINTUYCCKHU U30TPOIMHBIMHU
OIITHYCCKH aHU30TPOIIHBIMHU
OIITUYCCKHU HE aKTHBHBIMU

69. YausepcanpHas QyHkus Kupxroda s TemioBoro u3rydyeHus paBHa
CIIEKTPAJIbHOM HOTJIOMIATENIbHOI CIOCOOHOCTH YEPHOTo TENa,
CHEKTPAIbHOM MOTIOIATeNbHOW CIOCOOHOCTH CEpOro Tena,
CHEKTPAIBHON TUIOTHOCTH YHEPTETHIECKON CBETUMOCTH YEPHOTO Tea,
CHEKTPAIbHOM MIIOTHOCTH SHEPreTUUECKOI CBETUMOCTH CEpOTro Tena

70. Ha pucyHke TOKa3aHa KpWBas 3aBUCUMOCTH CIEKTPATBHON IIOTHOCTH SHEPreTUYeCKOU
CBETUMOCTH a0COIOTHO YepHOro Tena oT anuHbl BoiHb mpu 8000K. Ecinu Temnepatypy Tena
yBenuuuTh 10 16000 K, To njMHA BOJHBI COOTBETCTBYIOIIAS MAaKCUMYMY W3JIy4eHHS OyIeT
paBHa [HM]

I, 000K

100
200
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600
800

71. YpaBHenue DiiHmrTeliHa 11t poTtodddexra BeIpakaeT 3aK0OH COXpaHEHUS

UMITYJIbCa
SHEPruu

MOMEHTa UMITYJIbCa
IIEKTPUYECKOrO 3apsa

72. 3aBUCUMOCTh MaKCUMaJIbHOW KHHETHYECKOW SHepruu (OTORIEKTPOHOB W OT 4acTOTHI V

naJarimx Ha GOoTodIeMeHT (OTOHOB COOTBETCTBYET rpaduk 1. Ecnu naHHBI (OTOIIEMEHT
3aMEHUTh JApYyrMM C Oosbmiei paboToil BbIXoma, TO rpaduky W =f (v) Oyner

COOTBCTCTBOBATH

AW N —

73. Ha PUCYHKC NPUBCACHBI ABC BOJILTAMIICPHBIC XapPAKTCPUCTUKHU OAHOTO (I)OTO3J'I€MCHT8.. I[J'IH

YacTOT V MaJarollUX W3TYyYECHHI U OCBELIEHHOCTEN E CrpaBedInBO

I'Sl'i

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 TOBEPXHOCTH
B 2 pa3a MEHbIIIE, YEM Ha 3€pKaJIbHON [TOBEPXHOCTHU
B 2 pa3a 0oJbllle, YeM Ha 3epKajIbHOM OBEPXHOCTH
OJIMHAKOBO C JIaBJICHUEM HA 3€pKaJbHON IOBEPXHOCTH
B 4 pa3a 0oJbllle, YeM Ha 3epKaJIbHON MOBEPXHOCTH

75. Ilpu s>ddexkre Komnrona s majnaroomero M3MydeHUs JIMHON BOJMHBI A M pPacCesHHOTO

u3nydeHus: A' crpaBeasiuBoO
A>A
A'>A
A=A
A>> A

76. Ha pucynke n3o0paskeHbl CTallMOHApHbIE OPOUTHI aTOMa BOJ0poJia coryiacHo monenu bopa, a

TaK)K€ YCJIOBHO H300pakeHbI IMEpPexXojbl SJEKTPOHA C OJHOW CTAallMOHApHON OpOWTHI Ha

APYIr'yro, COHPOBOXKIAAOMIUCCA HU3JIYYCHHUEM KBAHTa OJOHCPIUH. MakcuMaJIbHOM YacToTe

H3JTYyUCHUSA B CCpUHA Jlaiimana COOTBCTCTBYCT IICPEXO]

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

Sn—1n
S5n—2n
5n—3n
2n—1n

77. Me>1</:[y TpEMA HUXHHUMU YPOBHAMHU SHECPIrUU IJICKTPOHA B aTOME BOAOPOJa MHUHHMAJIbHA

qacToTa nmorjiouacmMoro (I)O_TOHa COOTBCTCTBYCT IICPEXOAY

E=0
E-
E,
E,
E>— Ei
Ei—E>
E>—FE;3
Ei—E;3
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78. InmuHbl BOJH ne bpoitns s siaeKkTpoHa, MPOTOHA U (¢ - YaCTHIIbI, ABUKYIIUXCS C OJHOM U
TOM 7K€ CKOPOCTBIO CBSI3aHHBI COOTHOLIIEHUEM
A > A, >4,
A, <4, <4,
A, >A , < A,
A, = /’Lp =4,

79. BeposiTHOCT OOHAPYKUTH DJICKTPOH HA YIaCTKE (a,b) OJIHOMEPHOTO MOTECHIIMAIBHOIO SIIIUKA

b
¢ OECKOHEYHO BBICOKMMH CTEHKAMH BBIYHCIISIETCS IO q)OpMy.]'IC sz.a)dx, rie w -

a

IUIOTHOCTh BEPOSITHOCTH, ompenensemas y - (yakmueir. Ecom y - QyHknus umeer Buj,

. L
yKa3aHHBIH Ha PUCYHKE, TO BEPOSITHOCTb OOHAPYKUTH 3JICKTPOH Ha YUacTKe 3 <x< 3 paBHa

I~
b
—=
L

~

0

h,t
L¥¥

S|

80. YacTp MCXOAHBIX PaJMOAKTUBHBIX S/IEp pacHa/alolluXxcs 3a BpeMs paBHOE JIBYM IMepHojiaM

noJypacraja, paBHa

0 B— = AW

81.B pesynpTare f - pacmaga sjipa C HOPSAKOBBIM HOMEpoM Z, oOpasyeTrcst 3JIE€MEHT ¢

HOPSIKOBBIM HOMEPOM B Tabnuie Meneneesa
7+2
Z+1
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Z-1
Z-2

82. Slxpo m3oTona ypaHa yU MoCIe HECKONbKHMX PaJHOAKTHUBHBIX PACMajoB MPEBPALIAETCS B

PO U30TONA 5 U B pe3ysbTaTe

OJIHOTO ¢ W ABYX [ pacnanoB

OJIHOTO ¢ W OJTHOTO [ pacmajioB

JIBYX o W JIBYyX [} pacnaioB
TaKoe MpeBpaIIeHue HEBO3MOXKHO

6. METOOAUYECKHUE MATEPHUAJIbI, OINPEJAEJJAIOINMUE ITPOLELYPbI

OIIEHUBAHMS 3HAHWH, YMEHWH, HABBIKOB U

JEATEJIBHOCTH

(WJIN)

6.1. Pe3y.m>TaT1>1 OCBOCHHUHA yqeﬁﬂoﬁ AUCIHMIIJINHBI, MOJIC/KAIUE IMIPOBEPKE

OIIBITA

PesysnpraTel 00y4eHus

KoHTponupyemble KOMIETEHIIUN OcCHOBHBIE TTOKA3aTENH OneHoYyHbIe
(0OBEKTHI OLICHUBAHUSA)
(4acTh KOMIETECHIINN) OLIEHKH pe3yJIbTaTOB cpeacTBa
1 2 3 4
OK-7 criocoGHOCTB K 3HaTh: MIPUMEHATh TNoiTydeHHble | [IpakTHueckoe
CaMOOpraHU3aluy U CTpyKTypy CaMOCO3HaHUs, €ro | 3HaHUS IS OOBSICHEHHS | 3aHATHE,
caM000pa30BaHMIO poNb B JKM3HEAEATEIHHOCTH | YCIOBHH IPOTEKAHUS nabopaTopHbIE
JMYHOCTH. ¢usHyecKux SABIEHUH B | paboTHI,
.Bugpl caMOOIEHKHM, YpPOBHHM | MPHUPOAE W HPUHATHS | KOJUIOKBHYM.
NPUTSA3aHUM, WX BIMAHUS Ha | MPAKTUYECKUX PEIIeHHH | TeCTHpPOBaHUE.
pe3ynbTraT  00pa3oBaTelbHOM, | B IOBCEIHEBHOM JKU3HH;
npodeccroHaNbHOMI (dbopmupoBaTth
JIESITETIBHOCTH. COOCTBEHHYIO ITO3HUIIHIO
Orarnsl po¢eCCHOHATBHOTO | 110 OTHOIIICHUIO K
CTaHOBJIEHUS JINYHOCTH ¢busnyeckoii
Ymerb: nHpopmanny,
CaMocCTOsITeIHO OLIEHMBATH | MOJYYaeMOW M3 Pa3HBIX
POJIb HOBBIX 3HAHHMH, HABBIKOB M | HCTOYHHKOB,
KOMIIETEHIIUH B
00pa3oBaTeNbHOM,
npodeccrnoHabHOM
JIESITETIBHOCTH.

HHaHI/IpOBaTL N OCYHICCTBJIATH
CBOIO JIESTENIFHOCTh C YYETOM
pE3yJIbTaTOB aHanm3a,
OIICHUBATb W MPOrHO3UPOBATH

MOCJIeACTBUS CBOCH
COIIMAJIBHOM u
npoQeCCHOHATBHOM
JIeATEITLHOCTH.

Baagern:

.HaBblkamMHu moO3HaBaTEIBLHON H
y4aeOHOM JIESITEIILHOCTH,
HaBBIKAMU paspenieHus
mpobieM.

HaBpikaMM TIOMCKAa METOHOB
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peuIieHusT NPaKTUYCCKUX 3ajad,

MIPUMEHEHHUIO Pa3IMYHBIX
METOJOB MO3HAHUS.

dopmamu 71 METOLAMHU
camMoo0y4ueHHs u
CaMOKOHTPOJISL.

6.2 Illkana oneHNBaHUs IVIAHUPYEMBIX Pe3yJIbTATOB 00y4eHus!

6.2.1 Texymuii u pyoe:KHbII KOHTPOJIb
B pamkax tekymiero u py0eXHOT0 KOHTPOJIS [0 TUCIUTUTHHE CTYJCHT MOXKET Ha0paTh 10
70 6aimoB. Pactipeenienne 60auioB MpUBEICHO B TaOJIUIIE.

[IIxama onieHnBaHus

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

6 YactuuHoe [TonHoe iy | [lonHoe nim [Tomuoe 158105
MoCeleHue YaCTUYHOE YaCTUYHOE YaCTUYHOE
ayJIUTOPHBIX MOCEIICHUE HOCELICHUE HOCEeLIEeHUE
3aHSTHH. ayJTUTOPHBIX ayJTUTOPHBIX ayJTUTOPHBIX
HeynosnerBopuren | 3anstuid. Yactuunoe | 3andatuil. [lonnoe | 3anstuit.  IlosmHoe
bHOE  BBIMIOJIHEHUE | BHIMOJIHEHHE U | BBIMIOJHEHHE U BBITNIOJTHEHHE u
na0opaTOpHBIX W | 3alIUTa 3amuTa 3amuTa
MIPAKTUYECKHUX nabopaTopHbIX U | 1a0OpaTOPHBIX U | JIAOOPATOPHBIX |
pabor. [Tnoxast | mpakTUYECKUX MPAKTUYECKUX MPaKTUYECKUX
MOATOTOBKA K | paboT. pabor. pabor. Bricokue
0abHO- VY nosnerBopurensH | Xopoue IIOKa3aTeNN o
PEUTHHTOBBIM ple TOKa3aTelu [0 | OKa3aTeNu Mo KOJUIOKBUYMaMm |
MEPOTIPUSITHSIM. KOJUIOKBUYMaM M | KOJUIOKBUYMaM U | TECTUPOBAHUSM.
Crynent HE | TECTUPOBAHUSM. TECTUPOBAHUSIM.
JIOITYCKaeTCsl K
IIPOMEKYTOUHOU
aTTeCTaIluu

6.2.2 TlpomexyTOUHASI ATTECTAIUA
OrneHka pe3yabTaTOB OCBOCHUS Y4e€OHOW IUCHUIUIMHBI B 1 cemecTpe NpPOBOAUTCS TIO
CIEeAyIOUIEH IIKaJe, MPUMEHIEMOM Ha 3a4eTe:

Cemectp [IIxana onleHMBaHUSA
He 3auteno 3a4TeHo
(36-60 6anoB) (61-100 GamnoB)
7 Crynent wumeer | CtyneHT umeer 36-45 0amioB o UTOTaM TEKYILETo U PyOeKHOTO

36-60 Oa/u1oB IO
UTOram

TEKYILEro u
pyOexxHOTO
KOHTPOJIS, Ha
3a4ére HE
OTBETUJI Ha
TEOPETUYECKUI

BOIIPOC M HE

KOHTPOJIsI, Ha 3a4eTe Jal MOJIHbIN (YJaCTUYHBIN) OTBET Ha
TEOPETUUECKHUI BOTIPOC ¥ YaCTUYHO (TTIOJTHOCTHIO) PEIINII 3aa9Yy.
Crynent umeet 46-60 6aJIJIOB 1O UTOTaM TEKYIIETO U PYOEKHOTO
KOHTPOJIsI, Ha 3a4€Te J]aJT MOJTHBIM OTBET HA OJIMH BOMPOC HIIH
peun 3aaaqy.
Crynenty, umeroniemy 61-70 0amioB MO WTOTaM TEKYIIETO H
pyOEKHOTO KOHTPOJS, BBICTABISETCS OTMETKAa «3adTeHo» 0e3
cIavd 3a4uéeTa.
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pelu 3aaauy.

OHGHKa PE3YIbTAaTOB OCBOCHMUS yqe6H0171 JUCHUIIIIMHBI BO 2 CEMECTPE IMPOBOAMUTCA IIO
HIKajJe, HCHOHB3yeMOﬁ Ha 3K3aMCHC:

Cemectp

HeynosnerBopure
JIBHO
(36-60 6amoB)

Crynent umeer 36-
60 OammoB 1O
WUTOTaM TEKYIIETO
u pyOexxHOTO
KOHTPOJIS, Ha
JK3aMEHE He Jal
IOJIHOTO OTBETA HU
Ha OJIMH BOIIPOC.
Cryznent umeer 36-
45 OawioB 1O
UTOTaM  TEKYIIEro
u pyOexHOro
KOHTPOJIS, Ha
JK3aMCHE an
TTOJTHBIN OTBET
TOJIbKO Ha OJUH
BOIIPOC

[IIxasa onieHnBaHus

Y 10BJIETBOPUTEIHH
0
(61-80 6amoB)

Crynent umeer 36-

50 ©OamwioB 1O
UTOTaM TEKYIIEro u
pyOeKHOTO

KOHTPOJIS, Ha
IK3aMEHE aai

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

60  OamioB  mO
UTOTaM TEKYIIETO U
pyOexKHOTO

KOHTPOJIS, Ha
IK3aMeHe aai

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

Xoporio
(81-90 GamnoB)

Crynent umeert 51-
60 6aIoB 110
WUTOTaM TEKYIIETro 1
pyOeKHOTO
KOHTPOJIS, Ha
JK3aMEeHE Aai
IOJIHBIM OTBET Ha
OJIH BOTIPOC U
YaCTUYHO
(OTHOCTHIO)
OTBETHUJI HA BTOPOM.
Crynent umeet 61 —
65 0ayuIoB 10
WUTOTaM TEKYILETro U
pyOexKHOTO
KOHTPOJIS, Ha
9K3aMeHe Jan
IIOJTHEIA OTBET Ha
OJIMH BOTIPOC H
YaCTUYHO OTBETHUII
Ha BTOpoii. CTyeHT
nmeet 66-70 6amioB
M0 UTOTaM TEKYILIETO
U pyOEKHOTO
KOHTpOJIS, Ha
JK3aMeHe) aal
MOJHBINA OTBET
TOJIBKO Ha OJIMH
BOIIPOC.

O1inn4yHo

(91-100 Gannos)

CryneHnt

nMeeT

61-70 OayuioB 11O
UTOraM TEKYIIEro

u pyOexxHOTO
KOHTPOJIS, Ha
IK3aMEHe nan

IIOJIHBIM OTBET Ha
OIMH BONpPOC U

YaCTUYHO
(OTTHOCTBIO)
OTBETHUI
BTOPOM.

Ha

IIIkajia cOOTBETCTBUS PEHTHHIOBBIX OLIEHOK MATHOANIBHBIM OLIEHKAM /IJIsl OLleHUBAHUSA

KYPCOBOii pa0doThI

PeiitunroBas onenka (B 6amnax)

O1eHKa 110 MATHOAJUILHON IITIKAJIE

91-100 «OTIINYHO
81-90 «XOPOUIOY
61-80 «YJIOBJIETBOPUTEIILHOY
MeHee 61 «HEYJOBJIETBOPUTEIBLHOY




7. Y4eOHO-MeTOAMYECKOE 0O0ecnieueHHe TUCHUILINHBI (MO1YJIs1)
7.1 OcHoBHas TUTEpaTypa

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

. Tpodumona T.U. CoopuuK 3amay no kypcy pusuku. M3a-Bo «Breicmias mikomnay, cepust «Jlis
BhICIINX Yy4eOHBIX 3aBeneHuit». 2008 r. 408 c. ISBN:978-5-06-004439-3http://lib.kbsu.ru

3. Bombkenmteitn B.C. COopHuk 3amad mo obmiemy kKypey ¢usukn. W3a-Bo «KHMKHBII

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

4. HukepoB B.A. ®usuka. CoBpeMeHHBIH Kypc [DNEKTpOHHBIH pecypc]: yueOHux/ Hukepor

B.A.— DnexTtpoH. TekcToBble faHHble.— 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.

I'yoxun, [[.A. IBanoB u ap.; noxa pen. 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 MArHETH3M.

Konebanus u BomHbl. BostHOBas ontrka [ DNeKTpOHHBIN pecypc]: Y4eb. mocodue: 1ist By30B. /

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

OU3SMATIIAUT, 2007."

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

N —

7.2 JlonoiHMTEIbHAS JIUTEPAaTypa

1. ®pumr C.O. TumopeBa A.B. Kypc oOumieit ¢uszuxu. B 3-x t1. T.l. ®usnueckue OCHOBBI
Mexanuku. MonekynapHas ¢usuka. Konebanus u Bonnsl. M3g-so "Jlaues". 2008 r. 13-e usm.
480 ctp. ISBN:978-5-8114-0662-3.

2. @pum C.O. Tumopea A.B. Kypc oOmeit ¢usuku. B 3-x tr. T.2.. Dnexrpuueckue u
anekTpomaruernueckue sisiaeHus. M3g-so "Jlaww". 2008 r. 12-e u3a. 528 ctp. ISBN:978-5-
8114-0662-3.

3. @pum C.D. Tumopera A.B. Kypc obmeri pusuku. B 3-x 1. T.3. OnTtrka. ATomMHas ¢u3nKa.
N3n-Bo "Jlawp". 2008 1. 10-e u3g. 656 ctp. ISBN:978-5-8114-0662-3.

4. JlozoBckuit B.H. Kypc ¢uzuku. 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'pabosckuii P. U. Kypc ¢pusuku. U3n-o: «Jlauby». 2012 r. 12-e u3a., crep. 608 ctp. ISBN:978-
5-8114-0466-7.

7. Uponos WN.E. 3amaun mo obmeit ¢pusuke. U3a-so: «Jlauby. 2009 1. 13-e usa., crep. 420 crp.
ISBN:978-5-8114-0319-6.

8. Tpodumona T.U. KpaTkuit kypc Gpu3uKku ¢ mpuMepaMu pelieHus 3aaad. YuedHoe nocodue. M.
«KHOPYC». 2007.

9. O6mas ¢usuka (mMexanuka). Bompocsl u 3amaHus i1 TPOBENEHUS PEUTUHTOBBIX H
CEeMMHAPCKUX 3aHATHH (yueOHO-MmeT.u34.) TemykyeB M.M., [lununosa A.X., Ille63yxoBa M.A.
KBI'Y, Hampunk, 2003.

10. O6mas ¢pusuka (MosekynspHas pusuka). Borpocs! u 3a1anus A7 IPOBEJCHNUS PEUTHHTOBBIX
U CEeMHUHApCKuX 3aHiATuil (yueOHo-merT.u3n.) TemykyeB M.M., Ilununosa A.X., llle63yxoBa
M.A. KBI'Y, Hanpuuk, 2005.

11. Obmas ¢usuka (Mexanuka. MonekynspHas ¢usuka). Bonpocs! u 3aganus 1is mpoBeaeHUs
PEUTHHTOBBIX U CEMHHAPCKUX 3aHsATH (yueOHO-MeT.u31.) TemykyeB .M., llununosa A.X.,
[le63yxoBa M.A. KBI'Y, Hanpuuk, 2005.

12. O6mas gusnka. DIEKTPUUECTBO U MArHETU3M. DJIEKTPOMArHUTHBIE KOJeOaHWS U BOJIHBL.//
TemykyeB U.M., [lununosa A.X., [1le63yxoBa M. A., TnynoBa M.M. KBI'Y, Hanpuuk, 2011.

13. 2. «O0mas ¢usuka. OnTuka. IJIeMEHTHl aTOMHON M sjepHoi ¢uszuku» // AnexkoBa 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 npakTHKyM. A3H30B
N.K. Tnynosa M.M. [Hununosa A.X. KbI'Y, Hansuuk, 2005.

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

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

17. ®usuka. Mexanuka v MoJieKyispHas pusuka. JlabopatopHsiii mpakTukym. Azu3os 1U.K.,
Kapnanona 3.U., [luniunoBa A.X., Hanpuuk, 2014.

18. Mexanuka . MonekynsapHas pusuka u TepmoarnHaMuka. JlabopaTopHbIil MpakTHKyM. A3H30B
N K., AnniekoB A.M., KymaxoB A.M., Tnynora M.M., [{unmmaosa A.X., [lle63yxoBa M.A.

19. Hanpumk 2016.

20. Ontuka. AToMHas u saepHas ¢pusuka. Jlabopatopuslil npakTukym. AsuzoB 1.K., AniekoB
A.M., Kymaxos A.M., TnynoBa uM.M., [ununosa A.X., [lle63yxoBa M.A., Illepuea 2.X,
Hanpuuk 2016.

21. DnexTpuyecTBO U MarHeTU3M. JlabopaTOpHBINA MPAKTHKYM.. Asuzos UK.,
AnexoB A.M., KymaxoB A.M., Tiniynoa M.M., Ille63yxoBa M.A., lllepuena 2.X, Hanpuuk
2018.

22. DnexkrpuuectBo U marHetusM. Onruka. A3uzoB N.K., [ununosa A.X., lllepuena 23.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. MarepuajibHO-TeXHUYECKOE o0ecredeHne TUCIUNINHbI

JlexuroHHBIN Kype MO0 AUCHUIUIMHE «DPU3HKa» MIPOBOJUTCS B CHELUATU3UPOBAHHON JEKIIMOHHON
ayJUTOpUN 00OpPYIOBAaHHON MPOEKTOPOM, HOYTOYKOM C 3alMCaHHBIMH Ha HEro 0O0ydaroUuIMMHU
nporpamMmmamu 1o ¢usuke. B ayauropun umerorcst 70 nmocago4yHbIX MeCT.
JlaGopaTopHble 3aHATHS TNPOBOAATCA B CHEHHMATM3HUPOBAHHBIX Ja0OPATOPHUSIX OCHAIIEHHBIX
HECKOJBKUMHU JIECSITKaMU JTaOOPaTOPHBIX pabOT, OXBATHIBAIOIINX BCE pa3zesbl oomiei ¢pusuku. [1o
BCEM pa3JiellaM HMEIOTCs JIabOpaToOpHbIe MPAKTHUKYMBI, /1€ OTPa)XXEHO COJAepXKaHHe, KpaTkas
TEOpusl, MOPAJOK BBIIOJHEHUS pPAaOOTHI, KOHTPOJIbHbIE BOMpOCHl. IlpakTHueckue 3aHATHSA
IPOBOAATCS B ayJUTOPUM OCHAILICHHONM HWHTEPAaKTUBHOM JIOCKOM, MMEETCS JOCTaTOYHOE
KOJIMYECTBO 3a/1aYHUKOB U Y4EOHUKOB.

IIpu npoBeneHNN NEKIIMOHHBIX U CEMHUHAPCKUX 3aHATHI UCIIONb3YIOTCS:

JIUYEH3UOHHOE NPOSPAMMHOE 0Decnedenue:

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

— AwntuBupycHoe mnporpammHoe obOecrneueHue Kaspersky Endpoint  Security
Cranpaptabiii Russian Edition;

— AltLinux (Anst O6pa3oBanue 8);

€80000HO pacnpocmpansemvle npocpammbl.
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— Academic MarthCAD License - MaremMaTuyecKkoe MPOTrpaMMHOE OOecTeueHue,
KOTOpPO€ T03BOJISIET BBIMOJHATH, AaHAJIM3UPOBATh BaKHEHIIME HMH)KEHEPHBbIE pacyeTbl U
0OMCEHUBATHCS MU,

—  WinZip o Windows - mporpaMm Jijisl CKaTHs M pacliakoBKH (paityios;

— Adobe Reader myist Windows — nporpamma jyist urenust PDF ¢aiinos;

— Far Manager - xoHCOJNBHBIA (HaWJIOBBI MEHEIDKEP IS OIEPAIMOHHBIX CHCTEM
cemeiictBa Microsoft Windows.

9 OCOBEHHOCTH PEAJIMBALIMUU JUCHUIIVIMHBI JJIs1 MHBAJIMAOB U
JIML C O'PAHUYEHHBIMH BO3MOXKHOCTAMMU 3/10POBbA

JUis CTYAEHTOB C OIpaHUYEHHBIMH BO3MOXHOCTSIMU 3/10pPOBbSI CO3JlaHbl CIE€LHAIbHbIE
YCIIOBHSA JUISI TIOJTy4eHus: 00pa3oBaHus. B 1ensx JOCTYIHOCTH MOJXY4EHUs BBICHIIETO 00pa30BaHUs
10 00pa3oBaTeIbHBIM MPOrpaMMaM MHBAJIUAAMU U JMIIAMU C OTPAHUYEHHBIMU BO3MOKHOCTSAMH
3I0pOBbsI YHUBEPCHUTETOM 00ECTICUNBACTCS:

1. AnpTepHaTuBHas Bepcus oumanbHOro caiita B cetu «MHTepHEeT» U1 Cl1a00BUIAIINX;

2. ]l MHBAIUAOB C HAPYLLIEHUAMU 3peHUs (CIab0oBUISIINE, CIIEIIBIE)

- TNPHUCYTCTBHE ACCHCTEHTA, OKAa3bIBAIOLIET0 OO0YYaOLIEMYCsl HEOOXOIMMYIO IOMOIIb,
nyOIMpoBaHHE BCIYX CIPABOYHOM HMH(POPMALMK O PpACIHCAHUM YYEOHBIX 3aHSATHIA; HaJIHMUUE
CPEACTB JUIsl YCWJIEHUS OCTAaTOYHOIO 3peHHs, OpaillIeBCKOHl KOMIBIOTEPHOH TEXHHKH,
BUCOYBEIMYUTENCH, TMPOrpaMM HEBH3YalbHOTO JOCTyma K HWHPOpPMALUHU, TMPOTrpPaMM-
CHUHTE3aTOPOB peUd M JIPYruX TEXHUYECKUX CPEJICTB IpueMa-nepesadn yuyeOHol nHpopmauuu B
JOCTYIHBIX (OpPMaXx JUIs CTYJACHTOB C HApYIICHUSIMH 3pEHHS,

- 3aJJaHMsl JUIs BBITTOJIHEHHSI HA 3K3aMEHE 3aUUThIBAIOTCS ACCUCTEHTOM;

- TUCHMEHHBIC 33JaHUS BBIIOJIHSIOTCS Ha Oymare, HaJUKTOBBIBAIOTCS ACCHCTEHTY
00y4aromuMcs;

3. Jlns WHBATWAOB W JMII C OTPAaHMYEHHBIMH BO3MOKHOCTSIMH 3J0POBBSI IO CIyXY
(cnabocapliamniye, Tayxue):

- Ha 3a4eTe/>K3aMeHEe NMPHUCYTCTBYET aCCHUCTEHT, OKA3bIBAIOIIUI CTYACHTY HEOOXOIMMYIO
TEXHUYECKYIO MTOMOIIb C Y4ETOM MHIMBUAYAIBHBIX 0COOEHHOCTEH (OH IMOMOTraeT 3aHATh padouee
MECTO, IEPEABUTATHCS, TPOYNUTATh U OPOPMUTH 3a/1aHKE, B TOM YUCIIE 3aIHCHIBAs ITOJT AUKTOBKY);

- 3a4eT/3K3aMEH IPOBOJUTCS B MUCbMEHHOU (opMe;

4. JIns WHBaIHMIOB W JIUI] C OTPAaHUYEHHBIMH BO3MOKHOCTSIMHU 3/I0POBBS, MMEIOIINX
HapyLIeHUs. OMOPHO-IBUTATEILHOIO ammapara, CO3JaHbl MaTepUaIbHO-TEXHUYECKHUE YCIIOBUS,
o0OecrieunBaroiie BO3MOXXHOCTh OECHpPENSITCTBEHHOIO JOCTyNa oOydaroluxcss B ydeOHbIE
MOMEIIEHUs, O0bEKTYy MUTaHMs, TyaJeTHble W JApYyrue IOMELIEHUS YHHMBEpPCHTETa, a TaKxke
npeOBIBaHMS B YKa3aHHBIX TIOMEIIEHHUIX (HaJTM4re pacIIiPEeHHBIX IBEPHBIX TPOEMOB, TIOPYIHEH U
JPYTUX MpUCIOCOOTICHUI).

- THCHMEHHBIC 3aJaHWs BBHIMOJHAIOTCS HAa KOMIIBIOTEPE CO CIENHATM3UPOBAHHBIM
IPOTrpaMMHBIM 00eCrieYeHHEeM MIIM HaIMKTOBBIBAIOTCS] ACCUCTEHTY;

- 10 YKEJIAHWIO CTYJIEHTa YK3aMeH IMPOBOAMTCS B YCTHOH (opme.

OOyuaromyecss U3 4KCia JHIl ¢ OTPaHUYEHHBIMU BO3MOXKHOCTSMU 3/I0POBbs 00ECTIEUSHbI
AIIEKTPOHHBIMU 00pa30BaTEIFHBIMU pecypcamMu B (hopMax, aJanTHpPOBAHHBIX K OTPAHUYCHUSM UX
3/I0POBBSL.
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10. JJUCT UBMEHEHUU (JIOITOJIHEHUIA)

B pabodyro mporpaMmy 1o AucuurinHe «Dusnkar»
10 HAIIPaBJICHUIO MMOATOTOBKH 10 HAMPABJICHUIO MOATOTOBKU

Ha 20 - 20 y4eGHBIH rox

Ne JuemeHT (myHkr) PII/{ Ilepeyenb BHOCMMBIX IIpumeyanue
n/n U3MeHeHHH (10MOoJIHeHMIT)

OO6cyx1eHa U peKOMEHI0BaHa Ha 3aceaHuU Kadeapsl (GU3MKU HAHOCUCTEM

poTOKOJ Ne OT « » « » 20 T

3aBenyromuii kadeapoit / /
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