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

Lenau ocBoeHus: NUCHUIUIMHBI (MOAYIS): co3aaHue (yHIaMEHTaIbHON 0a3bl 3HAHUI, Ha
OCHOBE KOTOpPO#l B JaJbHEHIIEM MOKHO pa3BHBaTh Oojiee yriIyOJeHHOE W JeTaIu3UpOBAHHOE
u3ydeHue (GU3NUECKUX 3aKOHOB U SBJICHUIA.

3agauu: chopMUPOBATH y CTYICHTOB €IUHYIO, CTPOWHYIO, JIOTHYECKH HEMPOTHBOPEUHBYIO
buznYecKy0 KapTUHY OKPY>KAIOLIEro HaC MUpPA MPUPOJIbL, CO3JaHIE KOTOPOH MPOUCXOTUT ITyTEM
00001IeHUsT IKCIIEPUMEHTATBHBIX JAHHBIX M Ha UX OCHOBE MPOU3BOJIUTCS MOCTPOCHUE MOJENei
HAOJI0/TaEMBIX SBJIEHUH, CO CTPOTUM OOOCHOBaHMEM HPHUOIMKEHUH U PaMOK, B KOTOPBIX 3TH
MOJENHN AEHUCTBYIOT.

2 Mecro aucuuniaunsl B ctpykrype OOII BIIO

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

[Ipu u3ydenwmii kypca oOmieil (U3HKH, CTYyAEHT OOJKEH CBOOOIHO BJIAJETh B IMEPBYIO
odepeqb MaTEeMaTHYECKUM alllapaToM. YMETh peliarh ajireOpanyeckue, HHTErpajibHble |
muddepeHIManbHble ypaBHEHUS, HEPABEHCTBA, T'€OMETPUUYECKHE 3aauM, TPUTOHOMETPUUYECKUE
BBIPKCHHUSI.

B kypce oOmieil ¢u3mku BBOAATCS OCHOBHBIE MOHSTHS W 3aKOHBI, KOTOPBIE SIBISIOTCS
GyHIaMEHTOM TpPH OCBOCHUM MHOTUX ITUCHUIUIMH, KaK €CTECTBEHHOHAYYHOTO IIMKJIA, TaK U
npodeccuonanpHoro mukia. OcBoeHHe QU3MKU HEOOXOIUMO Kak IMpeAlIecTByomee MAs
CICIYIOIIUX JUCHUIUIMH: Ouodu3uka, (QUINKO-XUMHUYCCKUE MEXaHU3MBl MEXKICTOUHBIX
B3aMMOJICHCTBHIL, SBOJIIOLIMSI, OMOXUMHUS U MOJICKYJIsIpHAsE OMOJIOTHSI.

3 TpeGoBaHus K pe3yJIbTaTaM OCBOEHHS CO/IEP:KAHUS U CUUIIMHBI

[Iponiecc mM3yueHUs AUCHUILIMHBI HAMpaBjieH Ha (OPMUPOBAHHUE BJIEMEHTOB CIEIYIOUIUX
komrereHimii B cootrBerctBuM ¢ PI'OC BIIO u OOIlI BIIO no pnaHHOMY HampaBlIEHUIO
MOATOTOBKHU (CHEIUATBLHOCTH):
OIIK 6.1 - JleMOHCTpUpPYET 3HaHHS OCHOBHBIX KOHIIENIIMM M METOJOB COBPEMEHHBIX
HarpaBJieHUW MaTeMaTUKH, PU3NKU, XUMHUH U HayK O 3eMJIe.
OIIK 6.2 - CnocoGeH HCIOJIb30BaTh HAaBBIKUM J1a0OpaTOpHOM pabOTBl M METOABI XHMUH,
GbU3uKH, MaTEeMaTHYECKOTO MOJEIUPOBAHUS W  MaTeMaTHYE€CKOW CTAaTUCTUKH B
npodeccnoHaNbHOM IeATENbHOCTH
B pe3ynbpTaTe ocBOCHHS AUCIUTUIMHBI 00YJarOITUICS JOJIKEH:
3HaTh: OCHOBHBIC (DU3MUECKHE SIBICHUS U 3aKOHBI; OCHOBHBIE TEOPETUYECKUE
MIPEACTABICHUS U MOJIeTTH (PU3UKU; OCHOBHBIE (PM3MUECKUE BETMYMHBI U KOHCTAHTHI, UX
ONpeIeTICHUE U €ANHUIBI U3MEPEHUS.

Ymerhb: pemarh GU3NUECKUE 3a]]a4H; UCTIOJIb30BaTh MPU PEIICHUH 33]1a4 OCHOBHBIE
3aKOHBI, TEOPETUYECKUE MPEACTABICHUS U MOJIENN (DU3HUKH.

Baaners: HaBbIKaMu poBeACHUS (PU3UIECKOTO IKCIIEPUMEHTA; HaBbIKaMu 00pabOTKH
AKCIIEPUMEHTAIIbHBIX JIaHHBIX.



4 Copepkanue U CTPYKTYPa AUCHHUIIMHBI (MOLYJI51)

4.1 Conepxxanue pa3iejioB QU CHUANINHbBI

Ne
pasznena

HaumenoBanue
pasnena

Coneprxkanue paszena

dopmupyemas
KOMIIETCHIIMS

dopma
TEKYILEro
KOHTPOJIA

1

Mexanuka

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

MexaHuKa XKUAKOCTEN
Mexanudyeckue  KojeOaHHs |
BOJIHBI

OIIK 6.1
OIIK 6.2

JP,K, T,
PK

MonekynsapHas
¢buznka u
TEPMOJMHAMUKA

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

OCHOBEBI TCPMOANHAMUKHN
PeanpHbie ra3el, JXHAKOCTH H
TBCPAbLIC TCJIA.

OIIK 6.1
OIIK 6.2

JIP, K, T,
PK

DNEeKTPUIECTBO
Y MarHeTH3M.

DNIeKTpOCTaTUKA

[ToCcTOSHHBIN SJEKTPUYECKUM TOK.
Toxk B cpenax.

MarnutHoe moje B BaKyymMe€ U B
BEILIECTBE.

OcHoBbl Teopun MakcBenmna A
ANIEKTPOMATHUTHOT'O ITOJISL.
DJEeKTpOMarHUTHBIE KOJeOaHUs U
BOJIHBI. [IepemenHbII
JJIIEKTPUYECKUN TOK.

OIlIK 6.1
OIIK 6.2

JIP, K, T,
PK

Onruka.

I'eomeTpuueckas
doromerpus
BosHoBas onTuka.
KBanToBas onTuka.

OIITHKA,

OIIK 6.1
OIIK 6.2

JP, K, T,
PK

DJeMEeHThI
aTOMHOM U
SIIEpPHOMN
¢bu3ukn

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

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

OIIK 6.1
OIIK 6.2

JP, K, T,
PK

B rpade 4 mnpuBomsrcs mnnaHupyemble (GOpPMbI TEKYIIETO KOHTPOJIA:

3aIuTa

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




4.2 CTpyKTypa A¥CIHMIIIMHBI

OO6mmast Tpy10eMKOCTh TUCIMIUIMHBI COCTABIISIET 3 3adeTHbIe eAuHUITBI ( 108 gacoB)

TpynoeMkocTh
Bun pabotsl JacoB

0100

1cem.
OO011asi TPy10€eMKOCTh 108
AynuTopHas padora: 32
Jexyuu (J1) 16
Ilpaxmuueckue sanamus (113)
Jlabopamopuwvie pabomut (JIP) 16
CamocrosiTesibHasi padora: 49
CamocCTOsITeTbHOE U3YUYCHHUE Pa3/IelIOB
CamononroroBka (mpopaboTka U MOBTOPEHHE JIEKIIMOHHOTO MaTepuania u
MaTepurana y4eOHUKOB U YICOHBIX ITOCOOUH, MOATOTOBKA K JTAOOPATOPHBIM H
MPAKTUYECKUM 3aHITHUSIM, KOJUIOKBUYMaM, pyOeKHOMY KOHTPOJIIO U T.1I.),
[ToaroToBKa M ciaya 3a4yera, dK3aMeHa! 27
Bua uTorosoro KOHTpoJIf (3a4er, IK3aMeH)

DK3aMeH

Paznensl AUCHUIIIIMHBI, U3YyYaCMBbIC B 1 CEMCCTPEC

KomnuuectBo yacos
Ne HanmMeHoBaHHe pa3ieoB AynuropHas Bre-
pas- Pa6ora ay.
Acna Beero pabora
J |13 | JIP CP
1 2 3 4 5 6 7
1 Mexanuka 4 4 10
) MonekynsipHas (cratuctudeckasi) Gpusmka u 3 3 10
TEePMOIMHAMHKA
3 DNEKTPUYECTBO U MAarHETU3M 3 3 10
4 Ontuka. 3 3 10
5 DeMeHTBl aTOMHOM U JIepHON (QU3UKU 3 3 9
Hmoeo: 16 16 49

1 HpI/I HaJIMYWH DK3aMCHaA 110 JUCILHMIIJIMHE




4.3 JIaGopaTopHble padoThI

Ne Ne
JIP | pazmena HaumenoBanue 1a00paTopHbIX padboT
1 2 3
W3yueHre 3aKOHOB PaBHOYCKOPEHHOTO JABMKEHHS U BTOPOTO
1 1 3akoHa HproToHa Ha MaiuHe ATBya.
) 1 OnpezaeneHre CKOPOCTH IBHKECHUS ITyJIH METOJIOM
0aJUTMCTHYECKOTO MasITHUKA.
3 1 M3yueHre OCHOBHOTO 3aKOHA JTUHAMUKH BpaIaTeIbHOTO
JIBVOKCHUSI.
4 1 OnpezneneHre MOyl FOHTA 110 H3TUOY CTEPIKHSI.
s { OnpezeneHrne MOMEHTA HHEPIIUU MaxOBOTO KOJIeca M CHITBI
TPECHHSI B OTIOpE
6 1 OnpeneneHrne MOMEHTA HHEPIIMH TeJIa METOJIOM KPYTHIIBHBIX
KOJIcOaHUH.
7 1 Onpenenenne k03P PuIMeHTa KECTKOCTH MPYKUHBI
CTaTUCTHYCCKUM M JUHAMUYECCKUM METO/IaMHU.
] 2 OnpezeneHue TEPMUIECKOTO KO GUIIMECHTA TaBICHUS BO3IyXa
IIPH IIOMOIIIY BO3AYIITHOTO TEPMOMETPA
9 ) OnpezeneHue IIOTHOCTH Y KHUKOCTEH M KOHIICHTPAIIUU pacTBOpa
C TIOMOIIIBI0 MMKHOMETpPA
10 o) OnpezencHue BIaKHOCTH BO3yXa
1 5 Onpenenenne k03 unneHTa TMHEHHOTO paCIIMPEHUS TBEPABIX
TeNl.
OmnpeienieHre OTHONICHHS TETIOEMKOCTH IPU TIOCTOSTHHOM
12 2 JABJICHUH K TETDIOEMKOCTH MPHU TOCTOSITHHOM 00BbeMe
(y=C,/Cv ) meronom Knemana-/lezopma
13 o) Onpenenenne MOJSIPHOM MacChl BO3TyXa.
14 3 HccnenoBaHue 37€KTPOCTATHUECKOTO OISt METOJIOM
ANEKTPOCTATHYECKON BaHHBI.
15 3 Onpenenenne uncina Papajies U 3apsaa JIEKTPOHA.
16 3 W3mepeHne conpoTUBICHHH ¢ TOMOIIBIO MOCTa YHUTCTOHA.
17 3 V3y4eHne 3aBUCUMOCTH COITPOTUBJICHHSI METAJJIOB OT
TEMIEPATYPHI.
18 3 HccnenoBanne 3aKOHOMEPHOCTEN TEPMOAIEKTPOHHON SMUCCHUH.
19 3 W3y4eHne epexoTHbIX MPOIECCOB MPHU 3aMbIKAaHUH H
pa3MbIKaHUU TICTIH.
20 3 Omnpenenenne TOPU3OHTAILHON COCTABIIAIONICH HAMPSXKEHHOCTH
MAarHHTHOTO TIOJISl 3EMJTH.
1 3 W3ydeHne momynpoBOJHUKOBOTO AUOA U TTOTYTPOBOTHUKOBBIX
pruOOPOB.
29 4 Ornpenenenne riaaBHOTO (POKYCHOTO paccestHUsl coOuparomen u

pacceuBaroIei JuH3.




1 2 3

23 4 Omnpenenenue cuibl cBeTa (POTOMETPOM.

4 4 W3yuenwue siBneHus HHTEPHEPEHIINH CBETa C IOMOIIBIO KOJIEI]
HBIOTOHA

25 4 I/ICCJIGIIOBaHI/Ie ONTUYCCKHU aKTUBHBIX BCHICCTB CaXapuMCTPOM.

26 4 HccnenoBanue CTPyKTYpbl KPUCTAIIIIOB JIa3€PHBIM M3JIy4EHHEM.

27 4 W3yueHne 3aK0Ha OCBEILIEHHOCTH

8 4 HccnenoBanue qudpakiuy cBeTa ¢ OMOILBIO ONTHYECKON
CKaMbH

79 5 N3yuenne BHemHero ¢porodddexra

30 5 HccnenoBanue CIEKTPOB UCITYCKAHUS U MTOTJIOLICHUS
CHEKTPOCKOIIOM
Hcnons3oBanue cuerunka I 'eiirepa-Mrosuiepa uist U3yd4eHus

31 S u30TONa OepuIlIus

IIpuMepsI J1a00paTOPHBIX PadoT.

1
[ e LA o Ly L A |

u I

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

HepaBHomepHOE ABHKEHUE, NPU KOTOPOM CKOPOCTh M3MEHSETCS BO BPEMEHH IO
JMHEMHOMY  3aKOHY, IIPUHATO  Ha3blBaTh  PABHONEPEMEHHBIM. BenuuuHON,
XapakTepu3yromen OBICTPOTY HM3MEHEHMsI CKOPOCTH [0 YHCJICHHOMY 3HAYCHHUIO,
aBnseTcss yckopenue. llepBas dYacTb paOOTBl TMOCBAIEHA W3YYCHHIO 3aKOHOB
PaBHOYCKOPEHHOTO JBIDKEHUSI Ha MalluHE ATByJa W OIPEACIICHUIO YCKOPEHHSI.
Llenpto BTOpOW wyacTH pabOTHI SBIsSIETCS TpPOBEpPKa BTOpOro 3akoHa HproToHA

a= L . IIpoBouTcs 00paboTKa pe3ynbTaTOB HKCIIEPUMEHTA.
m

KoHTpobHbIE BONPOCHI K JIaHHOM J1abopaTopHOii pabore:

1) Cdopmynupoats 3akoHbl HbloTOHA.

2) TlonsTue o MaTepHaIbHON TOUKE.
3) Ilyts u nepememienue. CKOpOCTh, €€ BETMUYUHA U HAlpaBJICHHE.
4) VYckopeHue. 3aKOHBI TyTH JUIsl PABHOYCKOPEHHOTO M PABHOMEPHOTO JIBHIKEHUS.
5) Or kakux (pakTOpOB 3aBUCUT YCKOpPEHUE?




N3YYEHUE OCHOBHOI'O 3AKOHA IMHAMUKU BPAIITATEJIbHOI'O
JABVWOKEHNW A

MOMEHT HHEpUMM BpAIIAIOIIErocs TelNa MOXKHO CBECTH K H3MEPEHMIO
JEUCTBYIOILIET0 Ha TEJIO0 MOMEHTAa CWJIbl U COOOIIEHHOMY 3TOMY Tely
YIJI0BOTrO YCKOpeHHUs. [l u3MEepeHus 3TUX BEJIUYUH IMPUMEHSIOT MasTHUK
Ob6ep0Oexka. [IpoBepka OCHOBHOIO 3aKOHA AMHAMUKH ISl BPAILAIOIIMXCS T
OCYLIECTBISICTCS ~ TpeMs  crmocoOamu.  Pe3ynmbTaTel  3KcriepuMeEHTa
oOpabatbiBatoTcs MeToZoM CThIOACHTA.
KoHTposbHbIE BOIPOCH! K IaHHOU J1a00paTopHoii pabore:
1) MowmenT cwibl. [lnedo cuibpl. MOMEHT HHEPLIMM TBEPJOTO TEa.

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

Mmacc.

OINPEAEJIEHME MOAYJIA IOHI'A T10 U3I'BY CTEPXHA

Ilenpto maHHOM pPabOTHl SABISETCS M3Y4YEHUE YOPYrux Jepopmanuii u
OCHOBHOT'O 3aKOHa Ui 3TOro Bujaa nedopmanuii—3akoHa ['yka. CTyaeHTHI
onpenensaoT Mmoayas FOHra uist AByX CTEpKHEH, CAEIaHHBIX U3 Pa3IMYHbIX

MaTepHajOB METOJOM H3ruba CTepXHs, IMOJI0XEHHOTO Ha JBE Omopsl. B
paboTe wucnonb3yeTcs MHAMKATOp ManblXx nepemenieHuid.  Halinennoe
3HaYEHUE MOAYJISl YIPYTOCTH CPAaBHUBAETCS C 3TAJOHHBIM 3HAUEHUEM.
KoHTpoabHbIE BOOPOCH! K JIaHHOH JIabOpaTopHOH paboTe:

1) Yto HazbiBaetrcs nedopmanmein? Kaxue Buabl aedopmanmii

cymecTtBytoT? Ilo kakomy npu3HaKy Tena Jenarcs Ha
yhnpyrue u Heynpyrue?

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

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

MoMeHT MHepIMH MaxoBOro KoJieca M CHIIY TPEHHsI B OIOpe
MO>KHO HalTH MPH MOMOIIH ITPHOOpa, COCTOSILEr0 U3 MaX0OBOTO
KojJeca, HacaKeHHOro Ha Bajl. Bam ycraHoBieH Ha
IIAPUKOIIOAIIMITHUKAX. B pabore mM3ydyaercss OCHOBHOM 3aKOH
JUHAMHUKHU BpalllaTeIbHOTO JBHKEHUS.

KoHTpoJIbHBIC BOIPOCHI K JaHHOMN Ha6ODaTODHOﬁ Da6OTCZ

1) Ot yero 3aBUCUT MOMEHT MHEPLIMHU BPALLAIOLIEICS CUCTEMBI?



2)

3)
4) Cuna TpeHus.
5)

BeiBectn ¢dopmyny anms  pacueTa MOMEHTAa WHEPLUUU OJHOPOAHOTO JHCKA
OTHOCHUTEIIbHO OCH, MEPIEHIUKYISIPHOMN K MJIOCKOCTH IHCKA U MPOXOASIIEH uepe3
€ro LEeHTp.

BriBo pacueTHO# (GOpMYITHI.

TpeHue Mokos, CKOJIbXEHUS U KaUuCHUS.

Kunernyeckas sHeprus BpallaroIerocs Tena.

OIIPEAEJIEHUE MOMEHTA MHEPLIUN TEJIA METOJOM
KPYTWJIbHBIX KOJIEBAHUN

B nanHOii paboTe wu3ydaercss OCHOBHas (pu3W4YecKas BEIWYHMHA, XapaKTePU3YIOIIas
CBOMCTBA TBEPJIOTO Teja MPHU BPAIIATEILHOM JABMKCHUU — MOMEHT uHepuuu. OTHUM W3
MECTOI0B 3KCHepI/IMCHTaJIbHOI‘O OHpelleJIeHI/ISI MOMCHTA I/IHepLII/II/I TCJIa ABJIICTCA METOL
KPYTHJIBHBIX KOJI€OaHMI, KOTOPBIKA UCITONIB3YeTCs B paboTe.

MOMEHT MHEPIIUU BBIYUCIISIETCS JUIsl Pa3HbIX MOJOKEHHUH Tpy3a U MPOBOAUTCS 00paboTKa
pe3yNbTaTOB U3MEPEHU.

KoHTpoapHBIE BOIIPOCH! K JaHHOH J1abopaTopHOoii padore:

3)
4)
5)

1) Hammcath OCHOBHOI 3aKOH TMHAMUKHU BPaIllaTEIbHOTO ABUKCHHUS.

2) CdopmynupoBaTh W HamucaTh, YTO TAaKO€ MOMEHT HWHEPIUHA, MOMCHT
CHUJIBL.
Uto Ha3BIBaCTCS MOYJIEM KpyUueHUs?
Teopema IlIteitnepa, BbIBOA POPMYIIBL.
Uemy paBeH MOMEHT MHEPLUMU CTEPKHS OTHOCUTEIBHO OCH, MEPHEHIUKYISIPHOU
CTEPKHIO, IPOXOIAILEH Yepe3 HEeHTp TskecTu? Yepes KOHEI| CTepKHA?

OINPEAEJIEHUE KOOOOUIIMEHTA XXECTKOCTU ITPYKMHbI
CTATUYECKUM N TUHAMUWYECKUM METOJAMU

/ o

1)
2)

3)

4)
S)

6)

3agaueil paboThl ABISAETCS O3HAKOMIIEHHME C MPOCTEHIIUM  Cllyyaem
COOCTBEHHBIX  rapMOHMYECKMX  KojeOaHui.  M3ywaroTcst  kosnebGaHus
IPY)KUHHOTO  MAasTHUKA, KOTOpbIE MOXKHO CYUTaThb HE3aTyXaroLUMHU.
VYcraHOBKa COCTOUT M3 ONOPHI, HA KOTOPOH YKPEIUIEHBI PA3JIMYHbIE MPYKUHBI.
Croiika cHaOxeHa mkanoil. PaGota cocToMT M3 JABYX yIpakKHEHH:
ONPEIETICHUE KECTKOCTHU MPYKUHBI CTATUYECKUM U TUHAMUYECKUM METOJAMM.

: iéiV B xoHue paboThl cpaBHHBaIOTCA KO3(D(PUIMEHTHI *KECTKOCTH, IOIy4YEHHBIE

Pa3HbIMH METO/IaMHU.
KoHTposibHBIE BOIIPOCH K AaHHOMW 1a00paTopHOii padore:
Kakoli BUuJ nmMeeT ypaBHEHUE JABMKEHUS IPU FapMOHUYECKOM KOJIe0aHUU?
Kakue  komebaHuMs  CHUCTEMbl  HAa3bIBAIOTCS  COOCTBEHHBIMH UM Kakue
BBIHYK/ICHHBIMU ?
CKOpOCTb U yCKOpEeHHEe KoJiebaTeTbHOW CUCTEMBI.
YemMy paBHa noJiHasi SJHEPIHsl KOJeOATeTbHOU CUCTEMBI?
BbluncnuTe 1O MONyYeHHBIM JaHHBIM U3MepeHud (a3y ot CcOOCTBEHHBIX
KOJIeOaHWi MPYKMHHOTO MasTHUKA W CMEIICHHE Ipy3a X 4epe3 3 ¢ OT Hayaia
OTCUYETA BPEMEHHU.
Urto Takoe pe3oHaHc?
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OIMIPEAEJIEHME KOOODOUIIMEHTA BA3ZKOCTU XXUAKOCTU METOIOM CTOKCA

Jns onpenenenust Ko uienTa BI3KOCTH MPeJIaraeTcsi UCnoiab3oBarh Meton CTokca,
KOTOpPBIA OCHOBAaH Ha JBMXXEHUU Tena cheprudeckor GopMbl B UCCIENYEMOMN JKUIKOCTH
(rmuauepuH W KactopoBoe Macio). Jlms nmaHHOW paboThl mpoBoauTcs 00paboTKa
U3MEPEHUN U IOJy4YeHHbIE 3HAUYEHUs KOd(pQPHUIMEHTa BA3KOCTH CpPAaBHUBAKOTCS C
Ta6JII/I‘IHBIMI/I 3HAa4YCHUSAMU.

KoHTponbHbIe BONPOCHI K IaHHOH J1abopaTopHOU padore:

1) ®opmyna HproTOHA A1 BA3ZKOCTH.

2) Koaddumument Bsazkoctu. Ousnueckuii cMbICT KOG GUIIMEHTA BA3KOCTH.
3) Enunune! namMepeHus BA3KOCTH.
4) Merton Crokca. BeiBoa pacueTHoi Gpopmysibl.
5) Meroabl onpeaeneHus Kod3PpPpuureHTa BI3KOCTH.

OIMPEAEJEHUME TEPMHUYECKOI'O KOOOOUIIMEHTA JABJIEHWA BO3AY XA TIPU

oMo BO3AYIIHOI'O TEPMOMETPA

Pabora mocesieHa M3y4eHUIO CBOWCTB MJICANIBHOIO Tra3a, a TakKkKe
NO3BOJISIET HAWTH TepMuueckuil Ko3pduuueHT naBieHUs Bo3ayXa
CTyneHTsl TakKe JTODKHBI TO3HAKOMHUTBCS C YCTPOMCTBOM BO3AYIITHOTO
TEPMOMETPA, € IOMOIIBIO KOTOPOrO NMPOU3BOAUTCS U3MEPEHUE NAHHON
BCJINYHNHBI.

KoHTpoabHbIe BOOPOCHI K JIaHHOH JIabopaTopHOH paboTe:

1) Kakoli ra3 Ha3bIBaeTcs UACAIbHBIM?

2) N3omnporeccsl, UX ypaBHEHUS U IpadUKy.

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

4) KaxoB npuHIun pabotsl MaHoMeTpa?

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

METAJUTUYECKUX CTEPHKHEM.
KoHTpoapHbIe BOMPOCH! K JaHHOU J1a00paTOpHO# paboTe:

OITPEJEJIEHUE KODOOUIMEHTA JIMHEMHOI'O
PACHIMPEHMA TBEP/IBIX TEJI

I/I3BeCTHO, 4YTO IIpU HArp€BaHUM TCJia YBCIUMYUBAIOT
CBOU 00BEM, T.e. MPOUCXOJUT TEIUIOBOE PACUINpPEHUE.
DTO CBUICTECIBLCTBYET O TOM, YTO C YBEIHMYCHUEM
TEMIEPATyphl CpPEeHUE PACCTOSHUS MEXIY aTOMaMHU,
MOJIEKyJIaMH, WOHAMH BO3PACTalOT. JTO SBIICHUE
MOKHO OOBSCHUTBH UCXOJIS U3 B3aMMOJCHCTBHS YaCTHUIL
Tena JApyr ¢ aApyroM. KoOIWYeCTBEHHO TEIIOBOE
paciupeHue MIPUHSITO XapaKTepu30BaTh
K02(pPHUITMEHTOM JTMHEWHOTO PACIIMPEHUsI O, KOTOPHIH
W BBIYHCISETCS B JIaHHOM pabore s ABYX

1)
2)

3)
4)

UYrto Ha3zpiBaeTCs KOAPGHUIIMEHTOM JTUHEHHOTO (00BEMHOTO) pacupeHus?
N306pa3ute rpadpuyecku 3aBUCUMOCTh MOTEHLIUAIBHOW SHEPTUN B3aUMOJCHCTBUS
JIBYX YaCTHUIl OT PACCTOSHUS MEX/y HUMH.

[Ipoananu3upyiite PU3NIECKy0 MPUIUHY TETIOBOTO PACIIMPEHHS TBEPABIX TEIL.

B uem BeIpakaerca aHM30TpoNHs (PU3MUECKUX CBOMCTB TBEPHBIX Tel, KAKOBHI €€
HPUYNHBI?
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OITPEAEJIEHME OTHOIUEHMA TEIUNIOEMKOCTU ITPU ITOCTOAHHOM
JABJIEHMUA K TEIDIOEMKOCTH ITPU ITOCTOAHHOM OB BEME METOIOM
KIIEMAHA-JIE3OPMA

O,IIHa 13 CaMbIX BaXHBIX pa60T, OTHOCAIIAasACA K
tepMoauHamuke. OHa MOCBAIEHA H3YYEHUIO
MEePBOTO 3aKOHA TEPMOJAMHAMHUKH, a TaKxkKe
u3omnpoiieccaM. B OCHOBe JaHHOW OMNBITHOM
YCTaHOBKHU nexar TpHU u3oIpoiiecca:
W30TEPMUYECKUM, aauadaTHBIA W H30XOPHBIN.
CTy,I[CHTBI BBIYUCIIAKOT IIOKA3aTCIIb aIII/Ia6aTBI JJISL
BO3/JlyXa U MPOBOIAT 00pabOTKy MU3MEPEHHM st
JIECSATU U3MEPECHUM.

KoHTpoJIbHBIE BOIPOCHI K TAHHOH J1a00paTOpHOU

pabore:

1) W3onpoueccsl U UX ypaBHEHUS.

2) llepBblil npuHIUI TEPMOJIUHAMUKU

3) Kakue nporeccel Ha3bIBalOTCs 0OPAaTUMBIMH, HEOOPATUMbBIMU?

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

5) Kakoii Buj mnporecca COOTBETCTBYET KaXKIOMY dTaIly OIbITa?

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

[annass pabora HampaBl€Ha Ha H3Y4YEHHE TaKuX
ABJICHUM, KaK HCIApEHHE W KOHJEHCALUs, KUIICHHE.
CTyneHThbl 3HAaKOMSITCS C TAKUM MOHSATHEM, KaK yJelIbHas
TEIUIOTa MapooOpa3oBaHusi 3aTParuBarOTCs BOIPOCHI,
CBA3aHHBbIE C KPUTHMUECKUM COCTOSIHHEM BELIECTBaA.
Beruncnsiercss yaenpHas TEIUIOTa MEPeXoja BOABI B Iap
[P TEMIIEpPAType KUIIEHUS.

KouTposibHBIE  BOOPOCHL K JAHHOH  1abopaTopHOI

pabore:
1) Vcnapenue u KOHJEHCAIMSL.

2) PaBHOBecHe )XKMIKOCTH M HACBILIEHHOTO Mapa.

3) Kputuueckoe coctosinue

4) IlepechliieHHBIH Map U Ieperperas >KUIKOCTb.

5) Kunenue. 3aBUCUMOCTbh TEMIEPATYPBI KUIICHUS OT AABJICHMSL.

OITPEAEJIEHUE YNCIIA ®APAJIEA U 3APALA OJIEKTPOHA

BemectBa, MOneKyIbl KOTOPBIX B PacTBOPE PacIaaloTcsl Ha HOHBI,
50T Ha3bIBAIOTCS JJIEKTPOJIUTAMH. DJIEKTPUUYECKHH TOK B 3JIEKTPOJIMTAX
+

OOyCIIOBJIGH  JIBIDKEHHEM HWOHOB TMOJ] JCHCTBHEM BHEIIHETO
aneKkTpudeckoro mnois. [IpoxokieHne MmocTOSHHOTO ANEKTPUYECKOTO
TOKa 4Yepe3 AJIEKTPOJUTHI COMPOBOXKAAETCS BBIIEIEHUEM COCTAaBHBIX
yacTeld 3TUX BEIIECTB Ha JJIEKTPOAaX. OTO SIBJIEHUE Ha3bIBACTCS
ANEeKTpoNn30oM. B nmaHHOM paboTe MpoTeKaeT IJIEKTPOIH3 pacTBopa
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I

A

MEIHOTO Kyropoca. M3mepsisi Maccy Karojaa 10 3JCKTPOJIU3a U MOCIE HErO, BBIYUCIISIOT
gricio Papases, a 3aTeM 3apsi/ SJICKTPOHA.
KoHTpoabHbIe BOIIPOCH! K IAHHOU J1a00paTopHoil pabore:

1) IIpoBomHuKH BTOPOro pozaa (3JIEKTPOIUThI). MeXaHu3M MPOBOAUMOCTH

2) DBJIEKTPOJIUTOB. DIEKTPOIUTUYECKAS TUCCOLIUALIUS.

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

BE€IICCTBA.

5) HamummTe u 00BACHUTE peaKlluu, MPOTEKAIONINE Y aHOAA U KaTo/1a.

Ry R

Kz

LR

N3YUYEHUE MOCTA YUTCTOHA
MocTt VYuTcToHa mnpenHa3Ha4YeH /i1 HM3MEPEHUs CONPOTHUBIICHHM.
Cobupaercs sreKTprUecKasi cxema, CoCTosIIas U3 peoxopnaa, Habopa
CONPOTUBIICHUN, TaJIbBAHOMETPA, MCTOYHHMKA ITOCTOSHHOTO TOKA U
Mara3diHa  CONPOTHUBIECHUN. VI3MepsIOT  CONpPOTUBIECHUSA IIpU
MIOCJIEIOBATEIbHOM U NapaJJICIbHOM COCUHEHUAX U MIPOBEPSIOT AJIs
HUX pacdeTHbIC (HOPMYITHI.
KoHTpoibHbIe BONPOCHI K IaHHOH J1abopaToOpHOU padoTe:
1). PazBerBnennsie nenu. [IpaBmia Kupxroda.
2). BeiBecTH ycliOBHE paBHOBECHSI MOCTa Y UTCTOHA.

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

BOJIbTMETPA.

5). [louemy Ha peoxopne BcerJa MOXKHO HailTh Takyro Touky "/I" , moTeHuuan KOTopou
paBeH noreHuuany B Touke E.

CHATUE KPUBO HAMATHUYEHUS U TTIETJIM TUCTEPE3UCA

Naboparopuas

20014

pabore:

C I[TIOMOUIbIO OCHHUJIJIOTPADA

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

KoHTpoJibHBIE BOMPOCHL K JIAHHOW _J1abopaTOpHOU

1) XapakrepucTuka MarHeTHUKOB (Jina-, napa- u GeppoMarHeTHKN).

2) Kak 00bsACHUTH SIBJICHHE TUCTepe3nca y (heppOMarHeTUKOB.

3) 3aBUCUMOCThP MarHUTHOM TPOHHUIIAEMOCTH OT HAMArHWYMUBAIOIIETO TIOJS IS
beppoMarHeTUKOB

4) Yrto Takoe KOIPIMTUBHAS CHUJIa, OCTATOYHAST HAMAarHUYCHHOCTh

N3YYEHUE 3ABUCUMOCTU COITPOTUBJIEHUA

1 T

METAJIJIOB OT TEMIIEPATYPbI

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

5)

ConpoTuBieHHsI METAUIOB BO3PAaCTacT C YyBEIWYEHHEM TemIepaTypsl. Mccnemyemslit
MPOBOJHUK ITOMEIIAETCS B TEPMOCTAT, 3aMOJHEHHBIA HEMPOBOIAIICH >XUAKOCThIO. B
HIDKHEH 4YacTH TepMocTaTa IIOMELIeH Harpesarenb. Fccienyemblii  MPOBOJHUK
MOAKIIOYAETCS K KJIEMMaM YHHMBEPCAJIBHOIO MOCTa YUTCTOHA B KAa4€CTBE HEU3BECTHOIO
conporuBiieHus. CTpouTcsi rpaduK 3aBUCUMOCTH COINPOTUBICHUS TMPOBOJHUKA OT
TEMIIepaTypBbl.
KoHTposibHbIE BOIIPOCH! K AAHHOM 1a00paTopHoii padore:
1) OcHOBHBIE MMOJIOKEHHSI KIIACCHYECKOM 3JIEKTPOHHOW TEOPUU METAILIOB.
2) BsiBoj 3akona Oma u 3akoHa J[xoyis- Jlenna B auddepenimansHoi hopme.
3) IlonsiTue 0 30HHON TEOPUH METAJLIOB, MOJIYIPOBOIHUKOB, TUIIEKTPUKOB.
4) 3aBHCHUMOCTb CONPOTUBJIEHMS OT TeMmieparypbl Yy MeTtawioB. Ilonsatue o
CBEPXIPOBOJUMOCTH.
5) Uro Ha3pBaeTcs TEMIEPATYpHBIM KOI(D(PHUIMEHTOM CONPOTUBJICHHUS U  €ro
pasMepHOCTh?

UCCJIEJOBAHUE 3ABHCUMOCTH TTIOJIE3HOM MOIIHOCTU U KI1/]
AKKYMVIJETOPA OT EI'O HAT'PY3KH

[lenbto paOoOTHI SIBJISETCS O3HAKOMJIEHHE C TaKUM MOHATHEM, Kak DJIC ncrouHuka Toka.

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

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

Cuibl TOKa OT HampspkeHus. Taxoke paccunteiBaroTcss  KIIZ akkymyssatopa, mosHas u

I10JIE3HAsE MOIHOCTb

KoHTposibHBIE BOITPOCHI K AAHHOM 1a00paTopHOii padore:

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

Kaxue cuibl Ha3bIBalOTCS CTOPOHHUMMU?

[Jats onpenenenus KIIJI akkymynaTopa, HOJHONM 1 OJIE3HON MOLTHOCTH.

4) Iomyuuts 3aBucuMocTH KIIJI, mosHON M MONE3HOW MOIIHOCTH OT CHJIbBI TOKa B
aHAIUTUYECKOU popme.

Kopotkoe 3ambIkanue.

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

JanHass paboTra COCTOMT U3 HECKOJIBKUX  YIPAKHEHUIL:
omnpeneneHue KodpduuueHta CaMOMHAYKLUH; H3MEpeHHe
eMKOCTH  KOHJIEHCATOpOB, TpoBepka 3akoHa Owma s
MEePEeMEHHOTO ToKa. J[is BBIMONHEHUS JTHUX YIPaXKHEHHM
COOMPAIOTCS HECKOJIBKO DJIEKTPUYECKHUX IIETICH, COCTOSIINX U3
peocraTa, Mara3puHa €MKOCTH, KATyIIKM WHIYKTHUBHOCTH,
BOJNITMETPa,  aMmIepMeTpa, WCTOYHHKA IOCTOSHHOTO |

- MEPEMEHHOTO HAPSKEHUSI.
KoHTpoabHbIE BOIIPOCHI K TAHHOH 1a00paTOpHON padoTe:
1) Kakoe ¢usndeckoe siBIEHUE JICKUT B OCHOBE MOyUEHHUS IEPEMEHHOTO TOKa?
2) PaboTa u MOUTHOCTH IEPEMEHHOTO TOKA?
3) IIpupona BO3HUKHOBEHUS! HHIYKTUBHOI'O U EMKOCTHOI'O COITPOTUBIICHHUS.
4) Hammcartp 3akoH OMa 115l TEPEMEHHOTO TOKA.
5) T'eHepaTopbl NEPEMEHHOTO TOKA
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4)

Intensity

UCCJIEJOBAHUE 3AKOHOMEPHOCTEN TEPMOXJIEKTPOHHOU SMUCCUU

338

TepMoanekTpoHHass 53MHMCCHS — 3TO MPOLECC HUCIYCKAHUS
AJNIEKTPOHOB C TOBEPXHOCTH METaUIOB Mpu HarpeBaHuu. llenbro
paboThl sABISETCS HW3yYEHHE 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 IaHHOU J1a00paTopHoii pabore:

1) Onextpuueckuid  TOK B  Bakyyme. SIBieHue

TEPMODJIEKTPOHHON SMHUCCUMU.

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

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

4) 3akon borycnaBckoro- Jlenrmiopa

5) Tloctpoiite U 00BSACHUTE BOJIBT- aMIEPHYIO XapaKTEPUCTUKY BAKyYyMHOIO AHMOAA
[P pa3InYHBIX TEMIIEPATYpax KaToaa

NCCIIEAOBAHUE CTPYKTYPLI KPUCTAJIJIOB JIASEPHBIM U3JIYHEHUEM

Henbto gaHHOM  paboOThl  sABISETCSA  O3HAKOMIIEHHE C
MPUHIUIIOM PabOTHI Ta30BOTO Ja3epa, M3y4eHHE HEKOTOPHIX
TUQPAaKUMOHHBIX M HMHTEp(EpPEHLUOHHBIX  SBJIEHUH ¢
IIOMOIIBIO  JIa3epHOrO M3iydeHus. PabGora cocroutr wu3
HECKOJIbKUX YINPaKHEHUMN: OIpPENEICHUE JJIUHBl  BOJIHBI
M3JIy4eHHs Ta30BOrO Jiazepa C IOMOLIbIO IU(PPAKIIMOHHON
peLIeTKH; pacyeT 3Hepru (OTOHA, H3IYyYaeMOTO Ja3epoM;
OIIpEJIeJIEHUE painyca YacTHIl JEHKOMOIusl.
KoHTposibHbIE BOIIPOCH! K IaHHOU J1a00paTopHOii pabore:

1) KakoBpl  ¢Qu3nueckue  NPUHOUANB  PaOOTHI

ONTUYECKUX KBAHTOBBIX F€HEPATOPOB?

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

3) KakoBblI cBOIiCTBA J1a3epHOTO U3ITy4EHUs?

OObsicHuTe W3MEHeHHE IU(PAKIMOHHONH KApTHHBI MPH BPAIEHHH PEIIETOK JPYT
OTHOCHUTEJIBHO Jipyra?

5) JlromuHecueHIMsI, BBl JJIOMUHECIICHIIUH.

NCCIIEJOBAHME CIIEKTPOB UCITYCKAHUA U ITOI'JIOIIEHUA

H3 410 Hy434 Hp4es

ooS85883

i

s

CIIEKTPOCKOIIOM
JlanHas paGoTa HanpaBjeHa HA U3yYEHHE TUCTIEPCUH
]ﬂ I[ﬂ. cBera. B HeN u3ydaercs yCTpPOMCTBO U IIPUHLIHUIL
s ~ paboThl CIIEKTPOCKOMNA, IPOM3BOJMTCSA TPaJyupOBKa
#4551 CHeKTpOCKOINa 10 M3BECTHBIM  JUIMHAM  BOJIH

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

0 400

o

500 550 600
Wrvength ron|

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

850

“ % [IOJy4arOTCs C TOMOIIBI0 PTYTHOM, HEOHOBOW W

JIJaMIIbl HaKaJIMBaHHA.

KouTpoapHble BOIIPOCHI K TAaHHON J1a00paTopHoii pabore:

1) Yro Takoe AUCTICPCHUA cBera? HOpMaJ'IBHaﬂ 1 aHOMaJIbHas JUCIICPCUS.
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2) IlepeuncnuTh BHABI JUCIEPCUOHHBIX CHEKTpOB. JlaTh ompeneneHusi croekTpa
U3ITy4EHUS U CIIEKTpa MOIJIOIIEHUS BELIECTBA.

3) B ueM cocTOUT KOJIMYECTBEHHBIN U KaYECTBEHHBIN aHAIN3 BEIleCcTBA?

4) 1511 yero NpuMEHSIOTCS CIEKTPOCKOII, CIIEKTporpad 1 MOHOXpoMaTop?

N3YUYEHUE BHEITHETI'O ®OTOO®PEKTA

Henpto ngaHHON pabOTBHl  SABISIETCS  OKCIEPUMEHTAIBHOE
MOCTPOSHHUE BOJBTAMIEPHBIX XapaKTEPUCTUK (POTOIIEMEHTA
npu BHemieHeM ¢Gorodddexre s pasHBIX CBETOPHIBTPOB,
ompeneineHue TocTossHHOW [lmanka W paboThI  BBIXOAA
AMEeKTpoHa POTOIIEMEHTA.

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

2) 3anucathk ypaBHeHue DiHIITeHA 11 hoToddhdekTa.

3) Uro Takoe kpacHas rpanuiia ¢porodpdexra’?

4) Yto Takoe 3aep>KUBAFOIINHI MOTSHIINAI?

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

6) UeM oTiMyaroTCs MEXIY COOOH BOJBTAMIIEPHBIC XapaKTEPUCTUKHU (OTOIICMEHTA,
MOJIy9YECHHBIE TIPU €T0 00JyYSHUN CBETOM Pa3IMYHbIX JUTHH

4.4 CamocTosiTeIbHOE U3YUYeHHe Pa3/1es OB AUCHUILINHBI

Ne Ne
Bonpocel, BBIHOCUMBIE HAa CAMOCTOSITENIbHOE U3yUEHHE
Tembl Paznena

I 2 3

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

2 1 PeaktuBHOE nBMxkeHue. Kocmuyeckne CKOpocTu

3 1 I'mpockomnsl. [IppuMeHeHre rUPOCKONIOB B HABUT a1

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

S 1 Heunepunansueie cuctemsl orcyera. CHibl HHEPLIMU

6 2 Onpenenenne NOCTOSHHOW ABOrapo

7 P JlnuHa cBOOOIHOTO Mpobera MOJIEKYJIbl U CPEIHEE YHUCIIO
CTOJIKHOBEHUI

2 BHyTpeHHss sHEprus peaabHOro rasa.

9 2 Dpdext Jxoyns-Tomcona. CximKeHne ra3on

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

1 2 JledekThl B KpucTasiax

12 ) Cyb6numanus, miaBjieHue U KPUCTAIIU3AUS TBEPIbIX Tell.
AmopdodHble Tena

13 3 OnbIT MIuMKeHa Mo Onpe/IeTICHUIO 3apsiia dJIEKTPOHA
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14 PacueT Hanps>KEHHOCTH 3JIEKTPUUYECKOTO OISl HA OCH JTUTIOJA U
3 Ha [IPSAMOM NEPIECHAUKYJIIPHON OCH TUIIOJISL.
15 IIpumenenune teopembl ['aycca nus pacyera HaIlpsHKEHHOCTH
3 IOJII PAaBHOMEPHO 3apsKEHHOH cQepudeckoil MOBEpXHOCTH,
PaBHOMEPHO 3apsHKEHHOT0 OECKOHEUHOTO IIMIIMHAPA.
16 3 CerHeToaneKTpUKH, UX CBOMCTBA U IPUMEHEHHUE.
17 3 CornpoTHBieHHE MPOBOJAHUKOB U UX COECIUHEHUE. 3aBUCUMOCTh
COIIPOTUBIICHUS IIPOBOJAHUKOB oT TEMIIEPATYPBI.
18 3 Peoxopanseiit MOCT YUHCTOHA.
19 3 KoaddurmeHT mone3noro neiCTBUS HICTOYHHUKA TOKA.
20 Pabota BbIX0Oa AIEKTPOHOB U3 METALUIOB. TepMO3IEKTPOHHAS
3 smuccus. KoHTakTHas pa3HOCTb NOTEHLIUAJIOB.
TepmonniekTpuueckue IBJICHUS U UX IPUMEHEHUE.
21 3 [TosynpoBOIHUKOBBIN U0, TPUOJ, TPAH3UCTOP UHTETPAJILHBIE
CXEMBI..
24 3 Y cKkopuTenu 3apsKEHHBIX YaCTHL.
25 3 ua- n napamaraern3m. @eppoMarHeTUKU U UX CBOMCTBA.
26 3 ToK Ipy 3aMBIKaHUM U PaA3MBIKAHUH LIETIH.
27 3 Omnpenenenne yaeapHOro 3apsiia MoJIoKUTEIbHBIX HOHOB. Macc
— criekTporpagsl.
28 3 TexHnuyeckue npuMeHeHus IEKTPOIU3a.
29 4 OnTrueckue nmpuOopbl. AGeppauu ONTUYECKUX CUCTEM.
30 4 Oneitel @u30 u MalikenbcoHa MO ONPEIENICHUI0 CKOPOCTH
CBeTa.
31 4 Mertoabl HabmofeHus uHTepdepeHunn cpera. IlpuMeHeHue
UHTEpPEpPEeHIIUH CBETA.

S OuneHo4HbIe CPeACTBA JJIsl TEKYLIEro KOHTPOJISI YCIEBAeMOCTH M NMPOMEKYTOYHOM
arrecTauuu

@opMBI KOHTPOJISL TEKYIHUX, IPOMEXKYTOYHBIX M HWTOTOBBIX 3HAHUN CTYJEHTOB IIO
JUCLUTUIMHE OIPEJIENIAIOTCS B COOTBETCTBUU C YUeOHBIM IUIaHOM 00pa30BaTeNIbHOM MporpaMMbl U
B COOTBETCTBUM ¢ JedcTByromuM IlonokeHneM o OanbHO - PEHTHMHTOBOM CHUCTEME OIIEHKHU
ycneBaemocTtu ctyaeHToB KBI'Y.

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

[Ipu arTectamuu oOydarOMIMXCS OIEHWBAETCS KadeCTBO pabOThI Ha 3aHATHIX (YMEHHE
BECTH JIUCKYCCHIO, CIOCOOHOCTh YETKO U EMKO (OpPMYJIUpOBaTh CBOU MBICIH), YpPOBEHb
MOJTOTOBKUA K CaMOCTOSITEIbHON JI€ATEIbHOCTH, Ka4eCTBO BBIMOJIHEHUS 33JaHUN (TIpe3eHTalHi,
JIOKJIA/I0B, BBITIOJHEHUE Ta0OPaTOPHBIX padoT U Ip.).

3K33MeHaHHOHHLIe BOIIPOCHI

1. Cucrema orcuera. [lyTs, mepemerieHue, cKOpocTb, YCKOPEHHE MPHU PaBHONEPEMEHHOM
PSMOJIMHEHHOM BMKEHUH.
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Kunemarnka BpamiaTenbHOrO IBMKEHHUS. YTOJ MOBOpOTA, YIJIOBask CKOPOCThb, YIJIOBOE

YCKOPEHHE U MX CBS3b C IMHEHHBIMU XapaKTEPUCTUKAMMU.

Junamuka marepuanbHoi Touku. [loHaTre maccesl, cuibl. 3akoHb! HproTOHA.

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

3akoH BecemupHoro tarorenus. Kocmuueckue ckopocTu.

[TonsiTue 3aMKHYTOM cucteMbl. UMITyIbC MaTepuaibHOM TOUKH, MEXaHUYECKON CUCTEMBI.

3aKOH COXpaHEHMsI UMITYJIbCA.

7. Pabora. MoutHocts. KITJI. Kunetndeckas u moTeHIHaIbHAsI SHEPTHUU. 3aKOH COXPaHCHHUS
SHEPIHUH.

8. CnoiicTBa XMAKOCTEH W Tra3oB. [mapocratmueckoe naBieHue. 3akoHbl [lackans,
Apxumena. YciaoBus J1aBaHUS Tell.

9. CranuoHapHOE TEUYECHHE WJICAIbHOM KUIKOCTHU. YpaBHEHHE BEepHYIM U ClenCcTBUS U3
HETo.

10. BsizkocTh. JlamuHapHOe U TypOyJICHTHOE T€UeHHE XUAKOCTH. Uncio PeliHonbaca.

11. Onpenenenue Bsizkoctu MetogoM CToKca.

12. Onpenenenue Bsi3koctu Meroaom I[lyazeits.

13. Mexanuueckue KojaeOaHus U UX XapaKTePUCTUKH.

14. Tapmonunyeckuii ocuustop. [IpykuHHbIHA, GU3nuecKkuil 1 MaTeMaTUYECKUN MasTHUKU.

15. Yupyrue BoimHBL. YpaBHEHHE OCTyIEH BOJHBI. 3eMIICTPSICCHHSI: TIPUIHHBI, ITOCIICICTBUS,
MIPOTHO3.

16. Uarepdepennus BoiaH. CTosUrE BOTHBL. 3BYK, HHPPA3BYK, YIBTPA3BYK.

17. CratucTuueckuii U TEPMOJMHAMUYECKHI METOABl MCCIEOBAHUS CUCTEMbl MHOTHX
yactull. OcHoBHbIe nojoxxenust MKT cTpoenust BemecTsa.

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

19. Uneanbusiii raz. OcnoBHoe ypaBHenne MKT uaeanbHoro rasa.

20. YpaBHEHUE COCTOSIHUS HJI€albHOIO ras3a. M3omporieccsl.

21. 3akoH Makcsemia o pacpeesIEeHuU MOJIEKYJI HAECAIBHOTO ra3a Mo CKOPOCTSM.

22. bapometpuueckas popmyna. Pactipenenenue bonbimana.

23. Indpdyzus. 3akon Puka. Kospounuent nupdysun.

24. TennonpoBoAHOCTh. 3akoH Dypre. KoadduimeHT TermionpoBoIHOCTH.

Bsskocte. YpaBaenue Hototona. Koadduument Ba3kocru.

25. IlepBoe Hauano TepMOAMHAMUKU. BHyTpeHHsis aHeprus. Pabora B TepMoiMHaMUKe.

26. TenmoeMkocTh ra30B. YpaBHeHue Maiiepa.

27. Yucno creneHei cBo6obl. 3akoH bosbliMaHa 0 paBHOMEPHOM paclpeeIeHUH dHEPruu
IO CTETIEHSM CBOOO/IBI.

28. IlpuMeHeHue nepBoro Havaiaa TEPMOJUHAMUKHU K U30IPOLIECCAM.

29. AnnaGaTtuueckuii npouecc. YpasHenue Ilyaccona.

30. OOparumble 1 HeOOpaTHUMBbIE IPOLIECCHl. DHTpoNUs. BTopoe Hayano TepMoIuHAMUKY.

31. Tennossie neurarenu. uxn Kapno. KIIJ| temnoBoil MammHbl. OxpaHa OKpy’Karolieu
CpEeJIbL.

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

33. Tunel KPUCTAIINYECKUX TBEPIBIX TEIL.

34. leexThl B KpUCTAILIAX.

35.3akoH coxpaHeHHMs AJeKTpuueckoro 3apsga. 3akoH Kymona. HampsbkeHHOCTH
anektpudeckoro noss. [Ipuanun cynepnosunuu. [lone aunoss.

36. [ToTrok u mupkynsauus 3ekTpoctaTuyeckoro nos. Teopema ["aycca.

37. Pabota snexkrpocraTuyeckoro nojs. [loTeHuan u ero cBsi3b ¢ HaNPsSKEHHOCTBHIO.

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

39. DHeprus B3auMOJICHCTBUS IEKTPUUECKUX 3apsa10B. DHEPIUsl YEIUHEHHOTO MTPOBOAHUKA,

KOHJEHCATOPa, 3JIEKTPUIECKOT0 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.
77.

78.

79.
80.

Onexrpuueckuil Tok. Cuna toka. Ctoponnue cuibl. DJIC. 3akon Oma a1 yyacTka Lienu
U JUIS 3aAMKHYTOH 1I€TIH, CO/IEPIKAIEro HICTOYHUK TOKA.

. 3akon Oma u JIxxoyns-Jlenna B uHTerpanbHoi U nuddepeHuanbHon popmax.

ComnpoTuBieHUE MNPOBOJAHUKOB M HUX COEAUHEHUS. 3aBHCHUMOCTb OT TEMIIEPaTypBhl.
CBepX1npoBOAUMOCTb.

[IpoBonuMOcCTh B MeTaiuiax. TepMO3JIEKTPOHHAS SMUCCHUS. DIEKTPOBAKYYMHBINA JTUOI.
[TpaBuna Kupxroda. PaBHoBeCcHBII MOCT YHHCTOHA.

[TIpoBoaumocTs B momynpoBogHuKkax. CoOcTBeHHass M MpUMECHas MPOBOJUMOCTb.
IToynmpOBOXHUKOBBIN TUOA.

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

Marunutnoe nosne. 3akon buo-Caapa-Jlamaca.

B3aunmoneiicTBre napajuiebHbIX TOKOB. 3aKOH AMIiepa.

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

DJieKTpoMarHuTHas uHAyKuus. 3akoH Papanes. [Ipasuio Jlenia.

Marneruku. [lua-, napa-, peppomarnernku. [ 'unoresza Ammepa.

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

PeaktuBHOE conpoTuieHrne. MOIHOCTD B LENH IEPEMEHHOTO TOKA.

Konebarenbupiii koHTYp. CBOOOHBIC TapMOHUYECKHE KoJieOanus B KOHType. Dopmyiia
TomcoHa.

KonebaTenbHblil KOHTYpP ¢ aKTUBHBIM COIIPOTUBIIEHHEM. 3aTyXatolue KouieOaHusl.
Brinyxaennsie Kosebanus. SIBIeHne AIeKTPUIeCKOro pe3oHaHca.

DneKkTpoMarHuTHbIe BoJHBL. Bektop YMoBa — [loiftuHra.

[Ixana DneKTpOMarHuTHHIX BOJH. CBOWMCTBA 3JIEKTPOMArHUTHBIX BOJIH.

OcHOBHBIE 3aKOHBI T€OMETPUUECKOMN ONTUKH.

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

TOHKOM JIMH3E.

®orometpusi. OCHOBHBIE OTOMETPUUYECKUE BETUIHHBI.

WUnTtepdepenius cBera. YcCiIoBHS MakCMMyMa M MUHUMyMa HMHTEPQEpEHLIMH CBETA.
[Tpumenenue uHTEpHEpEHITHH.

MGT ObI HOHy‘I@HI/Iﬂ KOFepeHTHBIX CBE€TOBBIX BOJIH.

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

WnTepdepenius cBeta B TOHKUX mieHKax. [onocsl paBHO# ToMmMHbI (Kojblia HeroToHA)
PacueT unTepdepeHInOHHOM KapTUHBI OT IBYX UCTOUYHUKOB.

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

Hudpakuus Openenst Ha KPyTrJIoM OTBEPCTUU M HEMPO3PAYHOM JIUCKE.

Hudpaxus ceera. Audpakuus @payHrodepa Ha oaHOM mienn. JudpakironHas peneTka
. Audpaxus Ha kpucramwiax. @opmyna Bynsda — Bperros.

["onorpadus.

Jucnepcus cBeta. DJIEKTPOHHAS TEOPUS JUCIIEPCUH.

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

ITormomenne cBera. 3akoH byrepa. CnekTpbl HM3Iy4eHHS W TOTJIOIIEHHS KaK METOJ
OTpa’kaTeIbHON CIIOCOOHOCTH MOYB, TUATHOCTUKA 3arpsi3HEHHBIX HEPTHIO MOYB.
[Tonsipuzanus ceera. Buasl nonspusanuu. 3akoH Mantoca.

[Tonsspu3anust cBeTa NpHU OTPaKEHUU M MPEJIOMIIEHUN HA TPAHULE JBYX IHAJIEKTPUKOB.
3akoH bprocrepa.

SIBnenue ABoiHOrO ny4enpenomieHus. IIpubopbl A MONydeHHs, TMOJISIPHU30BAHHOTO
CBETa.

OnTnuecku akTUBHBIE BemiecTBa. CaxapuMeTpshl.

UckyccrBennas ontudeckas anuzorponus. Iddext Keppa.
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81. XapakTepuCTHKH TeIUIOBOro u3inydeHus. 3akoH Kupxroga. 3akonsr Credana —
Bonsimana u cmenenuss Buna.

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

83. Onruyeckasi TUPOMETPHSL.

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

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

86. Db dext Kommnrona.

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

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

89. Ilocrynarsl bopa. DkcniepuMeHTAIbHOE JTI0KA3aTENbCTBO AUCKPETHOCTH YHEPTreTUUECKHUX
ypoBHe# aroMa (onbIThl @panka u ['epiia).

90. DnemenTapHas Teopus aToMa Bojopojaa 1no bopy

Tunvt mecmoegwvix 3a0aHuUL

PaBHOMepHOE NBHIKEHUE 110 OKPYKHOCTH OIIPEIETISETCS yCIOBUEM
a, =0,a, =0
a, =0,a, = const
a, =const,a, =0
a, =const,a, #0
3aBHCUMOCTb ITyTH OT BPEMEHH JUIs IPSIMOJIMHEIHO ABMXKYIIErocs Tela UMEET BUJI

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

6

38

30

24
MartepuanbHasi TOUKa BpalaeTcs paBHO3aMEAJIEHHO M0 OKPY>KHOCTH MPOTUB YacOBOM
CTpEJIKH. Y CKOPEHHE TIPU 3TOM HAIPABJICHO BIOJb

1 2

W N~

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

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

yCKOpeHHe K KOHILy BTOPOH CeKyHIBI PaBHO [M/c” ]
10
16
100
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1000

IIpu yBenuueHnu B 4 pa3za Macchl TeJa, CKOJIB3SIIEro M0 TOPU30HTAILHON TOBEPXHOCTH, CHJIa

TpeHUs

yBeIH4HTCS B 4 pasa
yBenuuuTcs B 16 pas
yYMEHBIIHUTCS B 4 pasza
yMeHbIIUTCA B 16 pa3

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

3aBUCUMOCTh HUMITYJIbCAa OT BpEMCHU IS HpHMOHHHeﬁHO ABUIXKYHICTOCs TEJIa IIPCACTAaBJICHA

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

Ha rpauke.

3aBUCHMOCTH PaBHOJICUCTBYIOIICH CUIIBI OT BDEMEHHU UMEET BU/]I

F

N

W

|

t

5
7

W
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10.

11.

12

13.

14.

YpaBHEHHE IBHKEHUS TeJla M0 HAKJIOHHOM IITOCKOCTH UMEET BH/T
F +mgsina— pumgcosa =0.

%
N

HaHHOG TECJIO ABHXKETCA IO IINIOCKOCTH

PaBHOMEPHO BHU3
pPaBHOMEPHO BBEPX
PaBHOYCKOPEHHO BHU3
PaBHOYCKOPEHHO BBEPX

J171st aGCOMOTHO HEYNPYTOTo yaapa BhIIOTHAETCS
TOJIbKO 3aKOH COXPaHEHUS UMITYJIbCa
TOJIBKO 3aKOH COXPAHEHUS KUHETUYECKOU SHEPTruu
3aKOHBI COXPAHEHUS UMITYJIbCA U KUHETUYECKON SHEPTrUu
HE BBINOJIHSIOTCS 3aKOHBI COXPAHEHUS UMITYJIbCA M KHHETHUECKOM SHEPTUn

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

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

M=J- &

L=J w

M=J o

L=[r-p]
MOMCHT I/IHepIII/II/I JUCKa OTHOCUTEJIBHO OCH , HpOXOZ[SIHIGfI KaCaTCJIbHO K €TI0 HOBerHOCTI/I
yepe3 KOHel pajinyca, paBeH

LS
Vs mR?
Yymr?
13/ g2

20

MOMEHT UMITyJIbCca OTHOCUTETLHO HETOABHKHOM OCH H3MEHseTCs Mo 3aKkoHy L = at”.
VYkaxwute rpaduk, MPaBUILHO OTPAXKAIOIINN 3aBUCUMOCTH OT BPEMEHH BEJIMYMHBI MOMEHTA
CHUJI, JEUCTBYIOIUX Ha TEJIO
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15.

16.

17.

18.

19.

20.

M1
M

M MA

N

>

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

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

BBIILIE TIOJTHUMETCS CIUIOIIHOMN LIUIUHAP
[Tpu yBenuueHnM yriioBo CKOPOCTH BpallleHus 11apa B 3 pa3a, ero KHHeTH4ecKasi SJHEpPTus
yBenuuuTcs B 9 pas
yMeHbIINTCS B 9 pa3
HE U3MEHUTCS
yBEJIMYUTCS B 3 paza

Cunel nHEpUMH 00YCIIOBIEHBI
B3aMMO/ICHICTBUEM TEJ B CUCTEME OTCYETA
YCKOPEHHBIM JBMKEHUEM CUCTEMBI OTCYETa
YCKOPEHHBIM JIBH)KEHHEM Tell B CHCTEME OTCUeTa
PaBHOMEPHBIM MIPSIMOJIMHEHHBIM JIBUKEHUEM CHCTEMBI OTCUETa
Ha nBrxymuecs Tena BO Bpallaoomeiics cucteMe orcuera JIeiHcTByeT
TOJIBKO IIEHTPOOSKHAS CUIa
Tonbko cuia Kopuonuca
U IIeHTpoOeKHas cuita, u cuina Kopronuca
[Tpu yBennueHUH 4acTOTHI BpallleHUs] CUCTEMbI OTcueTa B 4 pa3a cuina Kopuonuca
yBeIn4MBaeTcs B 16 pas
yBeNUYUBaeTCs B 4 pasza
ymeHbL1aeTcs B 4 pasza
HE U3MEHSAETCS
YcrioBue 11aBaHus Tea B KHUIKOCTH OTPENENSIeTCs
00BEMOM Tena
Maccou Tena
dbopMoit u Maccoii Tena
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COOTHOIIICHHUEM HHOTHOCTeﬁ TCJIa U XKUAKOCTHU
21. YpaBHeHHE HEPA3PBIBHOCTH 11 HEC)KMMAEMOM )KUAKOCTH UMEET BU]T

S
— = const
1)
2
1))
P+ P = 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
yBEJIIMYUBAETCS B 2 pasza
yBeJIMuuBaeTcs B 4 pasza
23. Ilpu yBenu4eHUH MacChl rpy3a MPYKUHHOTO MasiTHUKA B 4 pasa, mepuoa
yMeHbIlaeTcs B 4 pasza
yMEHbIIIaeTcs B 2 pasza
yBeIMuuBaeTcs B 4 pasza
yBEJIIMYUBAETCS B 2 pasza
24. MakcumainbpHasi CKOPOCTh TApMOHUYECKHX KOJIeOaHUI paBHA

Adf
[Ae
A
e’

25. Ilpu yBenu4eHUH 4acTOTHI KoJieOaHui B 2 pa3a MoJHAs SHEPTUS MaTEPUATLHOM TOUKH,

COBEPIAIOIICH rapMOHUYECKUE KOIeOaHmst

yMeHbIaeTcs B 4 pasza
yMEeHbIlIaeTcs B 2 pa3a
yBeJIUYUBaETCs B 4 pasza
yBEJIMUYUBaETCs B 2 pas3a

26. OCHOBHBIM CBOMCTBOM BOJIH SIBJISIETCS
MEePEHOC YacTull 0e3 rmepeHoca SHePruu
MePEeHOC dHepruu 6e3 mepeHoca YacTHil

MEPEHOC, KaK YacTHUll, TaK U SHEPTUU
27. CBs13b MEXY JIMHOMN BOJHBI U CKOPOCTBIO €€ PaclpoCTpaHeHUs! BhIpaxaeTcs: popMyIioi

A=v-v
A=v-T
1=2
T
A=2vv
28. PaccTosiHue MEX1y COCETHUMHM Y3JIaMH CTOSIUCH BOJHBI PAaBHO

A

4

A

4

2

2A
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29. CBs13b MEX1y SJHEPTUEH U UMITYJIbCOM PEJSITUBUCTCKOM YaCTULIBI UMEET BU/T

E=\m’c* + 172c2

E = pc
E = \m’c* + p’c’
E=pov
30. OCHOBHOM 3aKOH PENATUBUCTCKON TMHAMUKU UMEET BU/I
- -
F=mja
5
;, _ d _myv
dt \J1-v*/c?
N
I_; _ dm, v
dt
5
- m, O
F = 0
1-0° / c’
31. Macca aBukylIelcs 4acTHIIbl BABOE OOJIbIIIE MACCHI TOKOS MPU CKOPOCTH YaCTUIIBI PaBHOM
3
—c
2
3
—c
4
V3
—c
2
c

32. Ecnu oMH U3 ABYX TOUYEUHBIX 3aps0B YBEIUUUTH B 2 pa3a, yTOOBI CHJIa KYJIOHOBCKOTO
B3aMMOJICHCTBUS OCTAJIaCh MOCTOSTHHOW, PACCTOSIHUE MEXAY HUMH HAJI0
YBEJIMYUTH B 2 pasza
YMEHBILUTH B 2 pa3a

YBCJIUYHUTH B \/E pa3a

YMEHBILIUTH B J2 pasa
33. HanpsiKeHHOCTb 3JIEKTPUUYECKOTO TOJISI U3MEPSIIOT ¢ TIOMOIIBIO IIPOOHOTO 3apsina ¢q, . Eciu
BEJIMUMHY NMPOOHOTO 3apsi/ia YMEHBIIUTH B pa3, TO MOAYJIb HAMIPSHKEHHOCTH U3MEPSIEMOT0
oJIse
HE U3MEHUTCS
YBEJIMUYUTCS B N pa3
YMEHBILUTCS B h pa3
YBEIMYUTCA B 11° pa3
34. I'paduix 3aBUCHMOCTH HaPsKEHHOCTH E 351ekTpocTaTHuecKkoro nosist ABYX 3apsiKEHHbBIX
IUIOCKOCTEH ¢ OTMHAKOBOM MOBEPXHOCTHOM MJIOTHOCTBIO HA paccCTOSHUM d IpYT OT Jpyra
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35.Ha PUCYHKC IMOKa3aHO HAIIPABJICHUC E HaMNPsPKCHHOCTHU 3JICKTPHUYCCKOTIO IMOJISI ABYX PABHBIX

10 MOAYJIIO TOUEUHBIX 3apsiIOB ¢, U ¢, B TOUKE A, paBHOYJAJICHHOM OT 3TUX 3apsA0B. 3HAKU
3THUX 3apsA70B OyayT
.—..
<5

._-Q
=
]
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q,>0,q,<0
q,<0,9,>0
q,>0,q,>0
q, <0, q, <0

36. IloTok BEKTOpa HAIIPSKEHHOCTH CKBO3b 3aMKHYTYIO IOBEPXHOCTb S, PaBeH

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

-6
M

A

A=
) )




W N =

4
38. EMKoCTh Kax10T0 KOHJeHcaTopa B 6atapee C =100n@ . O6mas eMKocTh OaTapen
KOHJIEHCATOPOB paBHA [nCD]

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

I
80

60
40 \
20

5 20 15 20 25 30;,

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

R R
A R B
— [ —
R
1
|
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40
50
75
120
41. Jlammouka BKJIIOU€HA B ceTh ¢ HanpspkenueM 200 B u npomyckaer Tok 0,5 A. 3a 2 yaca
JaMITOYKa MOTPEOIISIET YHEPTUIO PABHYIO [,bec
200
10°
360-10°
720-10°
42. Bropoe npasuiio Kupxroda umeer Bua

> IR =0

ZIiRi = const
Y IR =) ¢

i k

Y IR =>I,R,
i k

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

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

45. Ha pucyHke u300pakeHbl CEYeHHs IBYX JUIMHHBIX MapajlUIeNIbHbIX IPOBOJIHUKOB C TOKaMH,
npuueM [, =21, . UHayKIys pe3ybTHPYIOIIEr0 MarHUTHOTO TIOJISL PaBHA HYJIIO B HEKOTOPOH
TOYKE UHTEpBAIA

oo o e
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46. BuTok mpoBo/ia HAXOUTCSI B MArHUTHOM T10J1€, IEPIEHAUKYJISIPHOM IUIOCKOCTU BUTKA, U
CBOMMHM KOHIIAMU 3aMKHYT Ha aMIriepMeTp. MarHuTHas HHIAYKIUS TOJIsl MEHSIETCSl C TEUeHUEM
BPEMEHH COTJTIACHO TpaduKy. AMIIEpMETp MOKaXKET HATUIHE AICKTPUIECKOTO TOKA B MOMEHT

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

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

48. BemectBo, 06sanaroniee ClIOHTAaHHON HAMarHUY€HHOCTHIO B OTCYTCTBHUHY BHEIIIHETO
MAarduTHOTO I10JIf, 3TO
JAaMardHeTuk
napaMarHeTHK
dbeppoMarHeTuk
TUDIIEKTPUK

49. Ha pucyHke nmpeacTaBiieHa NeTiis ructepesuca peppomarnernka. KospuutusHoii cue

COOTBGTCTByIOT TOYKH
iM

[S]

Om?2
Om1l
lu4d
30



3ub
50. KonebarenbHbIN KOHTYpP COCTOUT W3 KOHACHCATOPA 3JIEKTPOEeMKOCThIO C U KaTyIIKu
MHAYKTUBHOCTBIO L. Eciu 311€KTpoeMKOCTh KOHJIEHCATOPa U MUHAYKTUBHOCTh KaTYyLIKU
YBEJIMYMIIUCH B 3 pasa, TO MEePHO] CBOOOIHBIX JIEKTPOMAarHUTHBIX KOJIEOAHUN B 7TOM
KOHTYpe
yBEJIUYUTCS B 3 pasza
YMEHbIIUTCS B 3 pas3a
yBeM4uuTCs B 9 pasza
HE U3MEHUTCS
51. K nocienoBaTelibHO COEAMHEHHBIM PE3UCTOPY, KOHJEHCATOPY U KaTYIIKE MOIaHO

nepemenHoe Hamnpsbkenre U. Ecnu najenre HanpsbKeHUs: Ha pe3ucTope Up=0B , Ha

U, =5B U.=2B

Karyuke L U KOHAEeHcaTtope ~ ¢ , To U paBHO [B ]

~ D W N

52. Tlo yyacTKy Lienu cOnpoTHBIeHUEM R TeueT nepeMeHHbli TOK, MEHSIIOIIUNICS 10
rapMOHHYECKOMY 3aKOHY. ECiIM yMEHBIINTH IEHCTBYIOIIEE HAIPSKEHUE B 2 pasa, a
COINPOTUBIICHUE YBEIUYUTD B 4 paza, TO MOIIHOCTh Ha TOM y4acTKe

yMeHbLIuTCA B 16 pas
YMEHbIIUTCS B 4 pas3a
yBeJIUUuTCS B 4 pasa
yBenuuuTcs B 16 pas

53. IlonHasg cucrema ypaBHCHI/Iﬁ MakcBena ajs SJICKTPOMAardiuTHOI'O I10JIsI UMECT BU
-

> > OB
iEdl=—£57dS

- - a@B -
inl=—£]+7;-dS
degzq
S
{Eds 0
S

Crnenyromas cucrema ypaBHeHI/Iﬁ

{Edl —j——ds

fral _ja_DdE
§Bd5=o
§§d§=0

CIIipaBCJiMBa IJid ICPEMCHHOT'O 3JICKTPOMArHuTHOT'O ITOJIA



B OTCYTCTBHUC 3apsXCHHBIX TCJI X1 TOKOB IIPOBOANMOCTHU
IIPpU HAJIMYHHU 3apsSKCHHBIX TCJI U TOKOB IIPOBOJAUMOCTHU
B OTCYTCTBUEC TOKOB ITPOBOANMOCTHU

B OTCYTCTBHUC 3apsAKCHHBIX TCJI

54. I[J'IH OJICKTPOMArdHUuTHBIX BOJIH XapPaKTEPHO ABJICHUC, KOTOPOE HE ABJIACTCA O6H_[I/IM CBOMCTBOM

BOJIH JIFO0OW TIPUPOABI
HpeIOMIICHNE
HOJISIPU3ALUS
nudpakus
UHTEpEpEHITHS

55. B aneKTpOMarHuTHON BOJIHE, PACIIPOCTPAHSIONICHCS CO CKOPOCTRIO U | TpOUCXOIsIT

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

— — -
BGKTOpI)I E, H nv HMCIOT B3aMMHYIO OPHCHTAIHUIO

ELHE|ov H| v
ELH Eluv 0lH
E|H.E Lv, vl H
EIH.E| v, v|H

-

-

—

-

56.JIya AB mpenomiusercs B Todke B u wmuer mo nyru BC. Ecnmm n, =const, a n,

YBCIUYUBACTCA, TO JIYY NPEIIOMITACTCA IO IMYyTH

A

n,

n,

AW~
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57. SIBneHue MOTHOTO BHYTPEHHETO OTPAXXEHUS HAOIIONAeTCs IPU YCIOBUU
n, >n,
n, <n,
n =n,
n, <<n,
58. PaccTtositHue oT mpeamera A0 pacceuBarolied JHUH3bI 4 cMm, PACCTOSIHUE OT JIMH3BI J0

n3o0pakeHus 2 cu. DOKycHOE pacCTOsTHUE JIMH3BI paBHO [ cm]

WA AW A~ P

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

60. /IBe KOrepeHTHbIE CBETOBBIE BOJIHBI C A=500HM NIPUXOAAT B HEKOTOPYIO TOUYKY MIPOCTPAHCTBA

C pa3HOCThIO X0a 2,25 mxkm. Pesynbrat untepdepeHiu B 3Toif Touke Oyner
max 5 nopsijka
max 4 nopsiaka
min 5 mopsiaka
min 4 nopsiaka

61. Ilpoxozst 4epes IUIEHKY, 3€JICHBII CBET MPU YMEHBIIICHHH TOJIIHHBI TUIEHKH CTAHOBHUTCS
KpPacHbIM
HE U3MEHSIETCSI
¢buoneToBbIM
roiy0opIM

62. Jludpaxius cBeta— 3TO
HAJIOKCHHUEC KOI'CPCHTHLIX BOJIH B ITPOCTPAHCTBE
ornbaHue CBETOBBIMH BOJTHAMH MPEMSATCTBHMA
pa3oKeHue CBETa B CIIEKTP
yrnopsiiodeHre KojaebaHuii CBETOBOIO BEKTOpa

63. Yucno mtpuxoB Ha 1 cu AudpakimoHHON PEIIeTKU ¢ MepHoAOM 1 mKkMm paBHO
10
100
1000
10000

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

MpeTOMIICHUS
YBEJIMYUBACTCS
HE U3MEHAETCS
YMEHbILIAETCS

65. IHTeHCUBHOCTH CBCTAa, NPOLICAIICTO YCPEC3 MOJIAPU3ATOP U aHATIU3ATOP 6y,Z[CT MaKCHMaJIBHOf/'I,
33



€CJIM YTOJI MEXy OCSMM MOJIIpU3aTOpa M aHAIU3aTopa PaBEH
00
30°
459
60°

66. Ecnu cBet magaet Ha rpaHUIly pas3jesia IByX TUAJIEKTPUKOB, TO
OTpaXeHHBIN U MPEIOMIICHHBIH JIy4U YaCTUYHO MOJISIPU30BAHBI
OTPa>KEHHBIN U MPETOMIICHHBIN JTy4d HE MOJIIPU30BAHbI
OTpaXeHHBIN U MPEJIOMIICHHBIH JTy4d B3aUMHO MEPHIEHAUKYIISPHBI
OTPa>KEHHBIN U MPETOMIICHHBIN JTyYH MI0CKOMOISPU30BAHbI

67. Ilpu nBOWHOM JIy4yenpeaoMICHUN
OOBIKHOBEHHBIN 1 HEOOBIKHOBEHHBIH JTYy4YH HE MOJIIPH30BAHBI
OOBIKHOBEHHBII 1 HEOOBIKHOBEHHBIH JTy4H YaCTUYHO MOJSPH30BaHbBI
OOBIKHOBEHHBIN M HEOOBIKHOBEHHBIH JTy4H TUIOCKOIIOJIIPH30BaHBI B TAPAIIICIIBHBIX
IUTOCKOCTSIX
OOBIKHOBEHHBIN 1 HEOOBIKHOBEHHBIH JTy4H TUIOCKOIIONISIPH30BaHbI BO
B3aUMHOIIEPIICHIUKYISIPHBIX TUNIOCKOCTSIX.

68. BCH_IeCTBa, CIIOCOOHEBIE IMIOBOPAYUBATD IIJIOCKOCTD IIOJIAAPHU3alU, SABJIAIOTCS
OIITHYCCKHN aKTHBHBIMH
OINTUYCCKHU U30TPOIMHBIMU
OIITHYCCKH aHU30TPOIIHBIMHA
OIITUYCCKHU HE aKTHBHBIMU

69. YHuepcaipHasa pyHkuus Kupxroda 171 TenaoBoro u3myyeHus paBHa
CIEKTPAJIbHOM MOIIOIATEIbHOW CLIOCOOHOCTH YEPHOTO Tea,
CHEKTPAIbHOM MOrIOIATeNbHOW CHOCOOHOCTH CEeporo Tena,
CHEKTPaJIbHOM MJIOTHOCTH SHEPTreTUUYECKON CBETUMOCTH YEPHOIO Tea,
CHEKTPAJIbHOM INIOTHOCTH DHEPreTUYECKON CBETUMOCTHU CEPOTO Tela

70. Ha pucyHKe MoOKa3aHa KpHBas 3aBHCHMOCTH CIEKTPAIBHOW IIJIOTHOCTH JHEPreTHYECKON
CBETUMOCTHU a0COJIIOTHO YepHOro Tena oT AuHbl BosiHbl ipu 8000K. Ecnu remneparypy tena

yBenuuuTh 10 16000 K, To njMHA BOJHBI COOTBETCTBYIOIIAS MAaKCUMYMY W3JIyYCHHS OyIeT

pasna [rm]
L, 000K
I
I
|
I
I
I
|
|
! s
400 A, HM
100
200
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600
800

71. YpaBHenue DiiHmTerHa 11t potorddexTa BrIpakaeT 3aKOH COXpaHEHUS

UMITYJIbCa
SHEPrUuu

MOMEHTA UMITYJIbCa
IIEKTPUUYECKOTO 3apsiza

72. 3aBUCUMOCTh MaKCHMaJIbHOW KHHETHYECKOW sHepruu (oTornekTpoHoB W OT 4acTOTHI V

najarimx Ha GoTodeMeHT (HOTOHOB cOOTBETCTBYET rpaduk 1. Ecnu nanublit poroanemeHt
3aMEHUTh JApYyrMM C Oomblieid paboTol BbIxoga, To rpaduky W =f (v) Oyner

COOTBETCTBOBATH

AW~

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

HaCcToT vV IaJaromux I/I3J'Iy‘IeHI/II71 u OCBGHIGHHOCTCI\/JI E CITpaBCaAJIUBO

f\‘}'

~
—~

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

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

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

u3Ny4eHus: A' crpaBeasiuBO
A>A
A>A
A=A
A>>A

76. Ha pucynke n300paskeHbl CTallMOHAPHBIE OPOUTHI aTOMa BOAOPOJIa corjaacHo moaenu bopa, a

TAaK¥XKE YCJIIOBHO I/I306pa)KCHBI nepexoabl JJICKTPOHA C OJIHOM CTaI_II/IOHapHOﬁ Op61/ITI>I Ha

APYIr'yro, COHPOBOXKAAOMIUCCA HU3JIYYCHHUEM KBAHTAa OJHCPIUH. MakcuMalbHON  49acToTe

H3JTyUCHUSA B CCpUHN Jlaiimana COOTBCTCTBYCT IICPEXO]

n=1
n=2
=3
n=5
n=d

5n—>1n
5n—>2n
5n—3n
2n —1n

77. Me>1</:[y TpEMA HUXHUMH YPOBHSIMHU SHEPIrHU DJICKTPOHA B aTOME BOAOpPOJa MHUHHMAJIbHAA

qacToTa nmorjiouacMoro (I)O_TOHa COOTBCTCTBYCT NICPEXOAY

E=0
E-
E,
E,
E>— E4
Ei—E>
E>—FE;3
Ei—E;3
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78. InmuHbl BOJH nie bpoitns s 3iaeKkTpoHa, MPOTOHA U ¢ - YACTHIIbI, ABUKYIIUXCS C OJHOM U

TOM XKe CKOPOCTBHIO CBA3aHHbI COOTHOIICHUCM
A, >, >4,
A, <A, <4,
A > A, <A,
A=A, =2,

79. BeposiTHOCT OOHAPYKUTH DJICKTPOH HA YIaCTKE (a,b) OJHOMEPHOTO MOTECHIIMAIBHOIO SIIUKA

b
¢ OECKOHEYHO BBICOKMMH CTEHKAaMH BBIYUCIISETCS IO (bOpMYJ'Ie w =dex, rie w -

a

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

. L
yKa3aHHBIH Ha PUCYHKE, TO BEPOSITHOCTb OOHAPYKUTH SJIEKTPOH Ha y4acTKe 3 <x< 5y paBHa

[l
‘.J_leq_
%

0

w|~w|HMI~5|w

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

nojypacrajia, paBHa

P |—= A== AW

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

MMOpsAAKOBBIM HOMEPOM B Ta6n1/1ue MeHnaeneeBa

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

82. Slxpo m3oTONA ypaHa .U MOCIE HECKONbKHMX PaJHOaKTHUBHBIX PACMajoB MPEBPALIAETCS B

PO U30TONA 5, U B Pe3yJbTaTe

OJIHOTO @ W ABYX [ pacnaioB

OJIHOTO @ W OJHOTO [ pacrajoB

JIBYX ¢ W JIByX [} pacmnasioB
TaKo€ MpeBpaIIeHNEe HEBO3MOKHO

6. METOOAUYECKHUE MATEPHUAJIbI, ONPEJAEJJIAIOINUE ITPOLENLYPbI

OIIEHUBAHMS 3HAHWH, YMEHWH, HABBIKOB W

JAEATEJIBHOCTH

(WJIN)

6.1. Pe3yJ'IbTaTbl OCBOCHHUHA yqeﬁﬂoﬁ AUCIHMIIJINHBI, MOAJICKAIIUE IIPOBEPKE

OIIBITA

Pe3ysbrarel 00y4eHus

KoHTponupyemble KOMIETEHIIUN OcHOBHBIE TTOKA3aTENH OrneHoYHbIC
(0OBEKTHI OLICHUBAHUSA)
(4acTh KOMIETESHIINN) OLIEHKH pe3yJIbTaTOB cpeacTBa
1 2 3 4
OK-7 criocoGHOCTH K 3HaTh: MIPUMEHATh TNoiydeHHble | [IpakThueckoe
CaMOOpraHU3aluH U CTpyKTypy CaMOCO3HAHUs, €ro | 3HaHUS I OOBSCHEHHS | 3aHATHE,
camM000pa30BaHMIO poNb B JKM3HEAEATEIHHOCTH | yCIOBHH IPOTEKaHUS nabopaTopHbIe
JMYHOCTH. ¢usHyecKuxX SBIEHUH B | paboTHI,
.Bugpl caMOOIEHKHM, YpPOBHHM | MPHUpOAE W HPUHATHS | KOJUIOKBHYM.
NPUTA3aHUM, WX BIMAHUS Ha | MPAKTUYECKUX PEIIeHHH | TeCTHpPOBaHHE.
pe3ynbTraT  00pa3oBaTeNbHOM, | B IOBCEIHEBHOM JKU3HH;
npodeccroHaNbHOMI (dbopmupoBath
JIESITETIBHOCTH. COOCTBEHHYIO IO3HUIIHIO
Orarnsl Mpo¢eCCHOHATBHOTO | 110 OTHOIIICHUIO K
CTaHOBJICHUS JIMUHOCTH ¢busnyeckoii
Ymerb: nHdpopmanny,
CamocCTOsITeIEHO OLIEHMBATH | MOJTYYaeMOH M3 Pas3HBIX
POJIb HOBBIX 3HAHHMH, HABBIKOB M | HCTOYHHKOB,
KOMIIETEHIIUH B
00pa3oBaTeNbHOM,
npodeccrnoHabHOM
JIESITETTBHOCTH.

HHaHI/IpOBaTB N OCYHICCTBJIATH
CBOIO JICSTENIFHOCTh C YYETOM
pE3yJIBTaTOB aHanm3a,
OIICHUBATb W TIPOTrHO3UPOBATH

MOCJIEACTBUS CBOCH
COIIMAJIBHOM u
npoQeCcCHOHATBHOM
JIeATEITLHOCTH.

Baanern:

.HaBblkamMu mo3HaBaTeIbHONH H
y4eOHOM JIESITEIILHOCTH,
HaBBIKAMU paspenieHus
mpobiem.

HaBpikaMM TIOMCKa METOJ0B
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peuICHUsl NPAKTUYCCKUX 3ajad,

MIPUMECHEHHUIO Pa3TMYHBIX
METOJOB MO3HAHUS.

dopmamu " METOJAMHU
camMo00y4JeHHS u
CaMOKOHTPOJISL.

6.2 Illkana oneHNBaHUsl IVIAHUPYEMBIX Pe3yJIbTATOB 00y4eHus!

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

[IIxasa orieHUBaHUs

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

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

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

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

36-60 6am1oB 10

uTroram

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

BOIIPOC M HE

KOHTpOJISI, Ha 3a4€eTe JaJl MOJIHbIA (YaCTUYHBINA) OTBET HA
TEOPETUUECKHUI BOTIPOC M YaCTUYHO (TIOJTHOCTHIO) PEIINT 3a1ady.
Crynent umeet 46-60 6ayIOB 1O UTOTaM TEKYIIETO U PyOEKHOTO
KOHTPOJIsI, Ha 3a4€Te JIaJT TMOJTHBIM OTBET HA OJIMH BOMPOC HIIH
peunn 3aaaqy.
Crynenty, umeroniemy 61-70 0amioB Mo WTOTaM TEKYIIETO H
pyOEKHOTO KOHTPOJS, BBICTABISETCS OTMETKA «3a4TeHO» 0e3
cayd 3a4uéTa.
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pelui 3aaaqy.

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

Cemectp

HeynosnerBopure
JTBHO
(36-60 6amnoB)

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

[IIxaa onieHUBaHUs

VY 10BJIETBOPUTEIHH
0
(61-80 6amoB)

Crynent umeetr 36-

50 OGamioB MO
UTOraM TEKYIIEro U
pPyOSKHOTO

KOHTPOJIS, Ha
SK3aMEHE Jan

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

60  OamioB 1O
UTOTaM TEKYIIETO U
pyOexKHOTO

KOHTPOJI, Ha
9K3aMeHe aan

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

Xoporio
(81-90 Gamnos)

Crynent umeert 51-
60 6aIoB 110
UTOTaM TEKYIIETro 1
pyOexxkHOTO
KOHTPOJIS, Ha
dK3aMEHE Aai
MOJIHBIM OTBET Ha
OJIMH BOTIPOC U
YaCTUYHO
(OTTHOCTBIO)
OTBETHUJI HA BTOPOM.
Crynent umeet 61 —
65 0ayuIoB 10
WUTOTaM TEKYIETro 1
pyOexxHOTO
KOHTPOJIS, Ha
DK3aMEeHE Aai
IIOJTHEIA OTBET Ha
OJIMH BONPOC U
YaCTUYHO OTBETHUII
Ha BTOpou. CTyIneHT
nmeet 66-70 6amioB
M0 UTOTaM TEKYIIETro
U pyOEKHOTO
KOHTpOJIS, Ha
JK3aMeHe) aal
MOJHBINA OTBET
TOJIBKO Ha OJINH
BOIIPOC.

O1inu4yHo

(91-100 Gannos)

CryneHnrt

HUMCECT

61-70 OayutoB 11O
UTOraM TEKYIIEro

u pyOexHOro
KOHTPOJI, Ha
JK3aMeHe Jan

IIOJIHBIM OTBET Ha
OIMH BONPOC U

YaCTUYHO
(TOJTHOCTBIO)
OTBETHUI
BTOPOM.

Ha

[IIkajia COOTBETCTBUS PEHTHHIOBBIX OLIEHOK MATHOAIBLHBIM OLIEHKAM JIJIsl OlleHUBAHUS

KYPCOBOii pa0doThI

PeiitunroBas onenka (B 6amnax)

O1eHKa 110 IATHOAJUILHON IIIKAJIE

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




7. Y4eOHO-MeTOAMYECKOE OOecTieueHne U CUMILITUHBI (MO1YJIs1)
7.1 OcHoBHas1 JUTEpPaTYpa

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

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

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

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

4. HukepoB B.A. ®usnka. CoBpeMeHHBIN Kypc [DnekTpoHHBIH pecypc]: yueOnnk/ Hukepos

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

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

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

I'yoxun, [I.A. IBanoB u ap.; noxa pea. B.M. benokonsitoBa - M. : U3narensckuii mom MOU,

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

6. "Kypc obmeit puzuku. OcHoBsl ¢pusuku. T. [. Mexanuka. DIeKTpHUECTBO U MarHETHU3M.

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

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

OU3SMATIIAUT, 2007."

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

N —

7.2 lonoJIHUTeIbHAS JIUTEPATypa

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

2. Opum C.O. Tumopea A.B. Kypc oOmeit ¢usuku. B 3-x t1. T.2.. Dnexrpuueckue u
anekTpomarnernueckue sisiaeHus. M3g-so "Jlaww". 2008 r. 12-e uza. 528 ctp. ISBN:978-5-
8114-0662-3.

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

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

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

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

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

9. O6mas ¢usuka (Mexanuka). Bompocsl w 3amaHus i1 TPOBEICHUS PEUTUHTOBBIX W
CEeMMHAPCKHX 3aHATHH (yueOHo-MmeT.u31.) TemykyeB V.M., [lununosa A.X., Ille63yxoBa M.A.
KBbI'Y, Hampuuk, 2003.

10. O6mas ¢pusuka (MosekynsapHas puszuka). Bormpocs! u 3a1anus 171 IPOBEJCHUS PEUTHHTOBBIX
U CEeMHUHApCKuX 3aHATui (yueOHo-meT.u3n.) TemykyeB M.M., lununosa A.X., l1le63yxoBa
M.A. KBI'Y, Hanpuuk, 2005.

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

12. O6mas ¢gusnka. DIEKTPUUECTBO U MAarHETU3M. DJIEKTPOMArHUTHBIE KOJeOaHWsS U BOJIHBL.//
TemykyeB .M., [lununosa A.X., [lle63yxoBa M. A., TnynoBa M.M. KBI'Y, Hanpuuk, 2011.

13. 2. «O0mas ¢usuka. OnTuka. DJIeMEeHTHl aTOMHON M siaepHON pusukm» // AnekoBa 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 MpakTHKyM. A3H30B
N.K. Tnynosa M.M. [Hununosa A.X. KbI'Y, Hanbuuk, 2005.

15. Obmas ¢usuka. Jlaboparopusrii npaktukym. A3u3zoBM.K. KymaxoBA.M. u ap. KBI'Y,
Hanpuuk, 2006.

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

17. ®usuka. Mexanuka u MoJieKyisipHas ¢usuka. Jlaboparopuslii npaktukym. Azuzos UK.,
Kapnanona 3.U., [luniunoBa A.X., Hanpuuk, 2014.

18. Mexanuka . MonekynsapHas pusuka u TepmoguHaMuka. JJabopaTopHbIil MPakTHKYM. A3H30B
N K., AniekoB A.M., KymaxoB A.M., Tnynoea M.M., [Hunmnaoa A.X., [lle63yxoBa M.A.

19. Hanpumk 2016.

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

21. DnexTpuyecTBO U MarHeTH3M. JlabopaTOpHBIN MPAKTHKYM.. Aszuzos 1K,
ArnekoB A.M., Kymaxos A.M., Tnynosa M.M., Ille63yxoBa M.A., lllepuesa 2.X, Hanpuuk
2018.

22. DnexkrpudectBo U marHetusM. Onruka. A3uzoB UK., [lununosa A.X., lllepuena 23.X.,
Hanpunk 2018.

7.3 UnTepHeT-pecypchbl

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 «I"apanT» http://www.garant.ru/

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

8. MaTepuajibHO-TeXHUYECKOe olecnedeHne TUCIUNIMHBI

JlexuroHHBIN Kype N0 AUCHUIUIMHE «PU3HKa» MIPOBOJUTCS B CHELUUATU3UPOBAHHOMN JEKIIMOHHON
ayJUTOpUN 00OpPYIOBAaHHON MPOEKTOPOM, HOYTOYKOM C 3alMCaHHBIMH Ha HEro 0oO0ydaroUuuMU
nporpamMmmamu 1o ¢usuke. B ayauropun umerorcst 70 nmocaouHbIX MeCT.
JlaGopaTopHble 3aHATHS MPOBOAATCS B CHELHMAIM3UPOBAHHBIX JaOOpATOPHUSX OCHAIIEHHBIX
HECKOJBKUMHU JIECSITKaMU JTaOOPAaTOPHBIX pabOT, OXBATHIBAIOIIUX BCE pa3zesbl oomiei ¢pusuku. [1o
BCEM pa3JielaM HMEIOTCs JIabopaToOpHbIE MPAKTHKYMBI, I/I€ OTPAXEHO COAEp)KaHUe, KpaTkas
TEOpHsl, MOPSANOK BBIIOJHEHUS pPabOTHI, KOHTPOJIbHbIE BOMpOCHL. IlpakTHueckue 3aHATHSA
IPOBOAATCS B ayJUTOPUM OCHAILIEHHONM HWHTEPAaKTUBHOM JIOCKOH, MMEETCs JOCTaTOYHOE
KOJIMYECTBO 3a/1aYHUKOB 1 YU€OHUKOB.

IIpu npoBeneHNN NEKIIMOHHBIX 1 CEMUHAPCKUX 3aHITHI UCIIOJIB3YIOTCS:

JIUYEH3UOHHOE NPOSPAMMHOE 0Decnedenue.

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

— AntuBupycHoe mnporpammHoe obOecrneueHue Kaspersky Endpoint  Security
Cranpaptabiii Russian Edition;

— AltLinux (Anst O6pa3oBanue 8);

€60000HO pacnpocmpansemvie npocpammbl.
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— Academic MarthCAD License - MaremMaTuyecKkoe MPOTrpaMMHOE OOecIeueHue,
KOTOpPO€ II03BOJISIET BBIMOJHATH, AaHAJIM3UPOBATh BaKHEWIIME HMH)KEHEPHBbIE pacyeThl U
0OMCHUBATHCS UMM,

—  WinZip nyis Windows - mporpaMm Jij1sl C)KaTHs ¥ pacliakoBKH (paityios;

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

— Far Manager - koHCOJBHBIA (HaWJIOBBI MEHEIDKEP JUIsl OIEPaAIMOHHBIX CHCTEM
cemeiictBa Microsoft Windows.

9 OCOBEHHOCTH PEAJIMBALIMU JUCHUIIVIMHBI JJIs1 MHBAJIMUAOB U
JIML C O'PAHUYEHHbBIMH BO3MOXKHOCTAMMU 3/10POBbA

JUis CTYAECHTOB C OIpaHHMYEHHBIMH BO3MOXHOCTSIMU 3/I0pOBbSI CO3[aHbl CIELUAIbHbIE
YCIIOBHSA JUTSI TIOTy4eHUs: 00pa3oBaHus. B 1ensax JOCTYIHOCTH MOXYYEHUs BBICIIETO 00pa30BaHUs
1o 00pa3oBaTeIbHBIM MPOrpaMMaM MHBAJIUAAMHU U JMLIAMHU C OTPAaHUYEHHBIMH BO3MOXHOCTSIMU
3JI0pOBbsI YHUBEPCUTETOM 00ECTICUNBACTCS:

1. AnprepHaTuBHas Bepcus oumanbHOro caiita B cetu «MHTepHET» U1 Cl1ab0BUIAIINX;

2. JIns MHBANMIOB C HAPYIICHUSIMU 3peHUs (CIa00BHUISIINE, CIICTIBIC)

- TNPHUCYTCTBHE ACCHCTEHTA, OKa3bIBAIOLIET0 O0YyYaroLeMycsi HEOOXOIUMYIO IOMOIIb,
NyOIMpoBaHUE BCIYX CIPAaBOYHOW HH(OpPMAIMM O paCHHCAaHUM Y4YeOHBIX 3aHSATHHA;, HaJIMUUE
CPEACTB JUIsl YCWIEHUS OCTAaTOYHOIO 3peHUs, OpaillIeBCKOMl KOMIIBIOTEPHOM TEXHHKH,
BUCOYBEIMYUTENCH, TMPOrpaMM HEBH3yalIbHOTO JOCTyma K HWHPOpPMALUHU, TMPOrpaMM-
CHUHTE3aTOPOB peUd M JIPYruX TEXHUYECKHUX CPE/CTB IpueMa-nepesadn yuyeOHoi mHpopmanuu B
JOCTYIHBIX (OpPMaXx JUIs CTYJACHTOB C HAPYIICHUSMH 3pEHHS,

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

- TUCbMEHHBIC 33JaHUsl BBIIOJNHSIOTCS Ha OyMmMare, HAaIUKTOBBIBAIOTCS ACCHCTEHTY
o0y4armumcs;

3. JIns WHBAaTWAOB W JIMII C OTPAaHWMYEHHBIMH BO3MOYKHOCTSMH 3I0POBBS TIO CIyXY
(cnabocapliamniye, Tayxue):

- Ha 3a4eTe/’K3aMeHe NMPHUCYTCTBYET aCCHUCTEHT, OKA3bIBAIONINI CTYIEHTY HEOOXOIMMYIO
TEXHUYECKYIO MOMOIIb C Y4ETOM MHIMBUAYAIBHBIX 0COOEHHOCTEH (OH MOMOTaeT 3aHATh pabouee
MECTO, TIEPEABUTATHCS, TPOUNUTATh U O(POPMUTH 3a/1aHUE, B TOM YMCIIE 3aITUCHIBAs IO/ AUKTOBKY);

- 3a4eT/7K3aMeH POBOJUTCS B TUCbMEHHOU (opMe;

4. JIns WHBaIMIOB W JUI] C OTPAaHUYEHHBIMH BO3MOKHOCTSIMHU 3/I0POBBS, MMEIOIINX
HapyLeHUs. OMOPHO-IBUIATEILHOIO amnmapara, CO3[JaHbl MaTepUalbHO-TEXHUYECKHE YCIOBUS,
o0OecrieunBaroiie BO3MOXXHOCTh OECHpPENSITCTBEHHOIO JOCTyla oO0ydaroluxcsi B ydeOHbIE
MOMEIIEHUs,, O0bEKTYy MUTaHMs, TyaJeTHble W JApYyrHe IOMELIEHUs YHHMBEpPCHTETa, a TaKxke
npeOBIBaHMS B YKa3aHHBIX TIOMEIIEHUX (HAJHMUUe PaCIIUPEHHBIX IBEPHBIX IPOEMOB, MOPYIHEH
JPYTUX MPUCTIOCOOTICHUI).

- TUCHMCHHBIC 3aJaHWsl BBHIMOJHAIOTCS Ha KOMIBIOTEPE CO CIEIHATU3HPOBAHHBIM
IPOTpaMMHBIM 00eCTieYeHHEeM MIIM HaIMKTOBBIBAIOTCS] ACCUCTEHTY;

- 10 YKEJIAHWIO CTYJEHTa YK3aMeH MPOBONTCS B YCTHOM (popme.

OOyuaromyecss U3 4KCia JHI ¢ OTPaHUYEHHBIMU BO3MOXKHOCTSMHU 3/I0POBbsI 00€CIIeUeHBI
AJIEKTPOHHBIMU 00pa30BaTEILHBIMU pecypcaMi B popMax, alalTHPOBAHHBIX K OTPAaHHUYCHHSIM HX
3JI0pOBBSL.
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10. JUCT UBMEHEHUU (JIOITOJIHEHUIA)

B pabo4yro mporpaMmy 1o Aucuurinie «Dusnkar»

10 HAIPABJICHUIO MOJATOTOBKH MO HAIpaBJIeHHIO MOAroToBku 27.03.02 YnpaBieHue KayeCTBOM

Ha 20 - 20 y4eOHBI rox

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

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

MPOTOKOJ Ne OT « » « » 20 T

3aBenyromuii kadeapoit / /
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