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1 He.]'ll/l " 321a4Y1 OCBOCHHA NTUCHHUIIJINHBI

Lenau ocBoeHus NUCHUIUIMHBI (MOAYIS): co3AaHue (yHIaMEHTAIbHON 0asbl 3HAHUI, Ha
OCHOBE KOTOPOHl B JaJbHEHIIEM MOKHO pPa3BHBaTh Oojiee yriayOJEHHOE W JETaTU3UPOBAHHOE
u3ydeHue (U3NIECKUX 3aKOHOB U SBJICHUI.

3agauu: chopMUPOBATE y CTYICHTOB CIUHYIO, CTPOMHYIO, JIOTHUYECKHA HEMTPOTUBOPECUNBYIO
buznyecKyro KapTUHY OKPY>KAIOLIEro HaC MUpPA MPUPOIbL, CO3JaHIE KOTOPOH MPOUCKXOTUT ITyTEM
O606H_ICHI/I$I OKCHICPUMCHTAJIbHBIX JAHHBIX WU Ha UX OCHOBC HNPOU3BOAUTCA IMOCTPOCHUC MOI[GJ'IGI\/'I
HAOJI0/TAaEMBIX SBJIEHUH, CO CTPOTUM OOOCHOBaHMEM HPHUOIMKEHUH U PaMOK, B KOTOPBIX 3TH
MOJENHN AEHUCTBYIOT.

2 Mecto aucuuniaunsl B ctpykrype OOII BIIO

JlucuunianHa OTHOCUTCSA K 0a3oBOM dYacTh ydeOHoro mukia — b2 Maremarnueckuii u
ecTecTBeHHOHayuyHbld 1ukia b.1.5.104

[Ipn u3ydenwmii kypca oOmieil (U3HKH, CTYyAEHT OOJKEH CBOOOIHO BIAJIETh B IMEPBYIO
odepeqb MaTEeMaTHYECKUM alllapaToM. YMETh peliarh alreOpanyeckue, WHTErpalibHble |
muddepeHIanbHble ypaBHEHHUS, HEPABEHCTBA, N'€OMETPUYECKHE 3a/layl, TPUTOHOMETPUUYECKUE
BBIPKECHHUS.

B kypce oOmieil ¢usuku BBOAATCS OCHOBHBIE MOHSTHS U 3aKOHBI, KOTOPBIE SIBISIOTCS
GyHIaMEHTOM TpPU OCBOEHWHW MHOTHX ITUCIHUIUIMH, KaK €CTECTBEHHOHAYYHOTO IHKJIA, TaK H
npodeccuonanpHoro mukna. OcBoeHHe (QU3UKM HEOOXOAMMO Kak TMpeAlIeCTBYIOIIee IS
CICIYIOIUX JUCHUIUIMH: Ouodu3uka, (QUINKO-XUMUYECKUE MEXAaHU3MBl MEXKICTOUHBIX
B3aMMOJICHCTBHIA, IBOJIIOLINS, OMOXUMHUS U MOJICKYJIsIpHAsE OHOJIOTHSI.

3 TpeOoBaHus K pe3y/IbTaTaM OCBOCHUSI COAEP:KAHUSA AU CHUILITUHBI

[Ipouecc n3yyeHUs: TUCHUIUIMHBI HApaBJieH Ha (OPMUPOBAHUE DJIEMEHTOB CIIEIYIOIINX
komnereHiMi B coorBerctBun ¢ PI'OC BIIO m OOII BIIO no naHHOMY HampaBlIEHHUIO
MOATOTOBKHU (CHEIUATBEHOCTH):
OIIK 6.1 - JleMOHCTpHpYyeT 3HAaHUS OCHOBHBIX KOHLENIIMA M METOAOB COBPEMEHHBIX
HalpaBJICHUH MaTeMAaTHUKH, (PU3UKHU, XUMUHU U HAYK O 3eMIIE.
OIIK 6.2 - CnocoGeH HCIOJIb30BaTh HABBIKU J1a00OpPaTOpHOM paboOTHl U METOAbl XHUMUH,
(Gbu3MKM, MaTeMaTUYeCKOro MOJECIUPOBAHUS M MaTeMAaTUYeCKOM CTaTUCTUKU B
poeCcCHOHATBHOM 1eATENbHOCTH
B pe3ynbraTe 0cBOSHUS NUCHUIUIMHBI O0yYaOIIUICs TOJIKEH:
3HaTh: OCHOBHBIE (PM3UUECKUE SIBICHUS U 3aKOHBI; OCHOBHBIE TEOPETHUYECKHE
MPEJICTAaBICHUS U MOJIETN (PU3UKH; OCHOBHBIE (PU3NYECKUE BETMYMHBI M1 KOHCTAHTBI, UX
OINpPECIICHUE U EIUHULBI U3MEPEHMUS.

YMmertn: pemath Gpusndeckue 3a/1auu; UCIOIb30BATh TP PEIICHUHN 33]1a4 OCHOBHbIE
3aKOHBI, TEOPETUUECKUE MPEICTABICHUS U MOJIENIN (PUBUKH.

Banapers: HaBbIkamMu npoBeieHUs (PU3MUECKOTO SKCIIEPUMEHTA; HaBbIKaMH 00paboTKH
AKCIEPUMEHTAIbHBIX TaHHBIX.



4 Copepxanue ¥ CTPYKTYpPa AUCHHUIIMHBI (MOLYJI51)

4.1 Conepxxanue pa3aejioB QU CHUANINHbBI

Ne
pasznena

HaumenoBanue
pasnena

Coneprxanue pasjena

dopmupyemas
KOMIIETCHIIMS

dopma
TEKYILEro
KOHTPOJIA

1

Mexauuka

DJIeMEHTHI KUHEMaTUKHU
MOCTYIATEIBLHOTO u
BpAILlaTEeJIbHOTO JBUKECHUS,
JnHamuka TOYKU "u
MOCTYNaTeIbHOTO JIBUKEHUSI
TBEPJIOTO Tena. 3aKoHBI
COXpaHEHUsI.

MexaHuKa XKUAKOCTEN
Mexanudyeckue  KojeOaHHs |
BOJIHBI

OIIK 6.1
OIIK 6.2

JP,K, T,
PK

MonekynspHas
¢buznka u
TEPMOJMHAMHUKA

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

OCHOBEBI TCPMOANHAMUKHU
PeanpHbie ra3el, JXHAKOCTH H
TBCPALIC TCJIA.

OIIK 6.1
OIIK 6.2

JIP, K, T,
PK

DNEeKTPUIECTBO
Y MarHeTHU3M.

DNIeKTpOoCTaTUKA

[ToCcTOAHHBIN AJIEKTPUYECKUN TOK.
Toxk B cpenax.

MarsnuTHoe moje B BaKyymMe€ U B
BEILIECTBE.

OcHoBbl Teopun MakcBemna A
ANIEKTPOMATHUTHOTO ITOJISL.
DJEeKTpOMarHuTHLIE KOJleOaHUs U
BOJIHBI. [IepemenHbII
JJIIEKTPUYECKUN TOK.

OlIK 6.1
OIIK 6.2

JP, K, T,
PK

Onruka.

I'eomeTpuueckas
doromeTrpus
BosHoBas onTuka.
KBanToBas onTuka.

OIITHKA,

OlIK 6.1
OIIK 6.2

JP, K, T,
PK

DJeMEeHThI
aTOMHOM U
SIIEPHOU
¢bu3ukn

dusnka aroMa. KBanToBas
dusuka.
OneMeHTbl AJepHOM (QU3MKU U

(I)I/IBI/II(I/I QJICMCHTAPHBIX YaCTHUII.

OlIK 6.1
OIIK 6.2

JP, K, T,
PK

B rpade 4 mnpuBomsarcs mnnaHupyemble GOPMBI TEKYLIEro KOHTPOJIS:

3almuTa

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




4.2 CTpyKTypa A¥CIMIIIMHbBI

OO6mmast TpyI0eMKOCTh TUCIMIUIMHBI COCTABIISIET 3 3adeTHble eAuHUIBI ( 108 yacoB)

TpynoemMkocTb
Bun pabotst JacoB
000
1cem.
OO6u1asi TPy10€eMKOCTh 108
AynuTopHas padora: 48
Jexyuu (J1)
Ipaxmuueckue sanamus (113)
Jlabopamopnwvie pabomut (JIP)
CamocTrosiTe/ibHasi padoTa: 51
CaMOoCTOATEIbHOE NU3YUYEHHE Pa3eiIOB
CamononroroBka (mpopaboTka U MOBTOPEHHE JIEKIIMOHHOTO MaTepuania u
MaTepurana y4eOHUKOB U YICOHBIX TOCOOUH, MOATOTOBKA K JTAOOPATOPHBIM H
MPAKTUYECKUM 3aHITHSIM, KOJUIOKBUYMaM, pyOeXHOMY KOHTPOJIIIO U T.1.),
ITonroroBka u ciaya 3auera, 3K3aMeHa 9
Bua uToroBoro KOHTpoJIA (3a4er, IK3aMeH) [

Paznensl AUCHUIIIMHBI, U3y4aCMBbIC B 1 CEMCCTPC

KonuuectBo yacos
Ne HanmMeHoBaHHe pa3ieoB AynuropHas Bre-
pas- Pa6ota ay.
nena Bcero paGoTa
J (113 | JIP CP
1 2 3 4 |5 6 7
1 Mexanuka 4 4 10
) MonexynsipHas (cTaTucTuueckasi) pusuka u 5 5 10
TEPMOJMHAMUKA
3 DNEKTPUYECTBO U MAarHETU3M 5 5 10
4 Onruka. 5 5 10
5 OeMeHThl aTOMHOM U JepHON (PU3UKH 6 6 11
Hmoczo: 24 24 51

! HpI/I HAJIMYUH 3K3aMCHA IO TUCHHUILIITHHE




4.3 JIaGopaTopHbIe padoThI

Ne Ne
JIP | pazmena HaumenoBanue 1a00paTopHbIX padboT
1 2 3
H3ydeHne 3aKOHOB PaBHOYCKOPEHHOTO JIBUKEHHS U BTOPOTO
1 1 3akoHa HproToHa Ha MamuHe ATBya.
’ 1 OnpezneneHre CKOPOCTH IBHKEHUS ITyJH METOJIOM
0aJUIMCTUYECKOT0 MAaITHHKA.
3 1 M3yueHre OCHOBHOTO 3aKOHA JTUHAMUKH BpalaTeIbHOTO
JIBUKCHUSL.
4 1 Omnpenenenrie MOAyJs FOHTa IO U3TUOY CTEPHKHS.
5 { Omnpenenenre MOMEHTa HHEPIIMA MaXxOBOT'O KOJIeca U CHIIBI
TPEHUs B OIIOpe
6 1 Onpeznenenre MOMEHTA WHEPIIUH TEJIa METOAOM KPYTHUIHHBIX
KOJICOaHUH.
7 1 Onpenenenne k03P PuUIKEHTA KECTKOCTHA TPY>KUHBI
CTAaTHCTUYECKUM U IMHAMUYECKHM METOIAMHU.
3 7 Omnpenenenre TepMUUECKOTO K0P PUIMEHTA JaBICHUS BO3TyXa
IPY TOMOIIY BO3JIYITHOTO TEPMOMETPA
9 ) Omnpenenenue MIOTHOCTU KUAKOCTEH M KOHIIEHTPALUK pacTBOpa
C TIOMOUIBIO MUKHOMETPa
10 ) Omnpenenenne BIAKHOCTH BO3/1yXa
1 5 Onpenenenne k03 punneHTa TMHEHHOTO paCIIMPEHUS TBEPABIX
Tel.
Onpeznenenre OTHOMEHHUS TETNIOEMKOCTH TP MOCTOSTHHOM
12 2 JABJICHUH K TETDIOEMKOCTH MPHU TOCTOSTHHOM 00BbeMe
(y=C,/Cv ) meronom Knemana-Jlesopma
13 ) Onpenenenne MOJSIPHOIM MacChl BO3yXa.
14 3 HccnenoBanue 3J1eKTPOCTATUYECKOTO OISl METOJIOM
ANEKTPOCTATHYECKON BaHHBI.
15 3 Onpenenenne uncina Papajes U 3apsaa JIEKTPOHA.
16 3 W3mepeHue conpoTUBICHUN C TOMOIIBIO MOCTa Y UTCTOHA.
17 3 W3yueHne 3aBUCUMOCTH COIPOTUBIICHHUSI METAJIOB OT
TEeMIEPATYPHI.
18 3 HccnenoBanne 3aKOHOMEPHOCTEN TEPMOAIEKTPOHHON SMUCCHH.
19 3 W3y4eHne nepexoTHbIX MPOIECCOB MPHU 3aMbIKaHUH
pa3MbIKaHUU IICTIH.
20 3 Omnpenenenne TOPU3OHTAILHON COCTABIIAIONICH HAMPSIKEHHOCTH
MarHUTHOTO TIOJIST 3EMJIH.
71 3 W3ydeHne momynmpoBOIHUKOBOTO AUOAA U TTOTYIIPOBOTHUKOBBIX
pruOOPOB.
29 4 Ornpenenenne riaaBHOTO (POKYCHOTO paccestHUsl coOuparomen u

pacceuBaroIei IuH3.




1 2 3

23 4 Omnpenenenue cuibl cBeTa (POTOMETPOM.

4 4 W3yuenwue siBneHus HHTEPHEPEHIINH CBETa C IOMOIIBIO KOJIEI]
HBIOTOHA

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

26 4 HccnenoBanue CTPyKTYpbl KPUCTAILIIOB JIa3€PHBIM M3JIy4EHHEM.

77 4 M3yueHne 3aK0Ha OCBEILEHHOCTH

8 4 HccnenoBanue qudpakiuy cBeTa ¢ OMOILBIO ONTHYECKOH
CKaMbH

29 5 N3zyuenue BHemHero ¢porodddexra

30 5 HccnenoBanue CIEKTPOB UCITYCKAHUS U MTOTJIOLICHUS
CIEKTPOCKOIIOM
Hcnons3oBanne cuerunka I 'eiirepa-Mrosuiepa uist U3ydeHus

31 S u30TONa OepuIlIus

IIpuMepsI J1a00paTOPHBIX PadoT.

N3YYEHHUE 3AKOHOB PABHOYCKOPEHHOI'O ABMXXEHUSA 1 BTOPOI'O
3AKOHA HBIOTOHA HA MAIIIMHE ATBYIA

HepaBHoMepHOE IBMXKEHHE, MPU KOTOPOM CKOPOCTh U3MEHSIETCS BO BPEMEHH IO
JMHEMHOMY  3aKOHY, IIPUHATO  Ha3blBaTh  PABHONEPEMEHHBIM. BenuuuHON,
XapakTepu3ylomed OBICTPOTY HM3MEHEHMs] CKOPOCTH [0 YHCJICHHOMY 3HAYCHHUIO,
aBnseTcs yckopenue. llepas dYacTb paOOTHI TMOCBAIIEHA W3YYEHUIO 3aKOHOB
PaBHOYCKOPEHHOTO JBIDKEHUSI Ha MalluHE ATByJa W OIPEACIICHUIO YCKOPEHHUSI.
Llenpto BTOpOM yacTH pabOTHI SIBISIETCS MPOBEpPKa BTOpPOro 3akoHa HproToHA

a= r . IlpoBoauTcs 00paboTKa pe3yIbTaTOB AKCIIEPUMEHTA.
m

KoHTpobHbIe BOOPOCHI K JIaHHOH JIabopaTopHOH paboTe:

1) CdopmynupoBaTs 3akoHbl Hpl0TOHA.

2) lloHAtne 0 MaTepHaAIBLHON TOUKE.
3) Ilyts u nepememenne. CKOpOCTh, €€ BENMYNHA U HAIIPaBJICHUE.
4) VYckopeHue. 3aKOHBI ITyTH JUIsl pPABHOYCKOPEHHOT'O M PABHOMEPHOTO JIBHIKEHHUSI.
5) Ot kakux QakTOpOB 3aBUCUT YCKOpeHHE?




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

MoOMEHT HHEepUMM BpAIIAIOIIErocs Tela MOXKHO CBECTH K H3MEPEHMIO
JEUCTBYIOILIET0 Ha TEJIO0 MOMEHTAa CHJIbI U COOOIIEHHOMY 3TOMY Tely
YIJI0BOrO ycKopeHus. i U3MEpeHUsl 3TUX BEJIMYUH IPUMEHSIOT MasiTHUK
O06ep0Oexka. [IpoBepka OCHOBHOIO 3aKOHA AMHAMUKH JUIsl BPAILIAIOIIUXCS Tl
OCYLIECTBISIETCA  TpeMsi  crmocob0amu.  Pe3ymbTarbl  SKCIIEpUMEHTa
obpabarbiBatoTcsa MeTogoM CThIOACHTA.
KoHTposbHbIe BOIPOCH! K IaHHOU J1a00paTopHOii paboTe:
1) MowmenT cunsl. [Inedo cuiibl. MOMEHT MHEPIIMU TBEPJOTO TENa.

2) OCHOBHOM 3aKOH IMHAMUKH BpAIIATEIbHOTO JBUKECHHUS.
3) Uemy paBHa cuJia HATSKEHUSI HUTU?
4) BeiBecTH BpaliateabHbli MOMEHT CUJIBI B IaHHOH paboTe.
5) 3axkoH COXpaHEHHMsS MOMEHTa UMITYJIbCA.
6) BpiBecTH MOMEHT MHEpPLUHU CTEP>KHS Ul OCH BpallleHUs, MPOXOAAIIEH yepe3 LEHTP

Macc.

OINPEAEJIEHME MOAYJIA IOHI'A 110 U3TUBY CTEPXHA

Ilenpto maHHOM pPabOTHI SABISETCS M3Y4YEHUE YOPYrux aepopmanuii u
OCHOBHOT'O 3aKOHa Ui 3TOro Bujaa nedopmanuii—3akoHa ['yka. CTyaeHTHI
onpenensaoT Moayas FOHra uist AByX CTEpXKHEH, CAEeIaHHbIX U3 Pa3In4HbIX

MaTepuaioB METOJOM HM3ruda CTEpXKHs, MOJIO)KEHHOTO Ha JBe omnopsl. B
paboTe wucnonb3yeTcs MHAMKATOp MayblXx nepemenieHuid.  Halinennoe
3HauUEHUE MOJYJISl YIIPYTrOCTH CPABHUBAETCS C ATATIOHHBIM 3HAYEHHUEM.
KoHTpoabHbIe BOOPOCHI K JIaHHOH JIaGOpaTopHOH paboTe:

1) Yro Ha3biBaercs aedopmanueit? Kakue Buabl aedopmanuii

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

2) Kaxos ¢uzndecknii cmbici moayist FOura?
3) Uemy paBeH MOMEHT UHEPIIUU CTEPKHSI (BBIBECTH (POPMYIY).
4) CdodopmynupoBath 3ak0oH ['yKa 1151 OCHOBHBIX BUIOB J1e(OpMaItH.
5) [wuarpamma pactsxeHusi. OCHOBHbIE MEXaHHUECKHE CBOMCTBA TBEPOTO TeNa.

OIMIPEAEJIEHME MOMEHTA MHEPLIMUN MAXOBOI'O KOJIECA 1 CUJIbI TPEHUA
B OIIOPE

MoMeHT MHEpIMH MaxoBOro KoJieca M CHIIYy TPEHHsI B OIOpe
MO>KHO HaliTH MPH MOMOIIM MprOOopa, COCTOSILEr0 U3 MaXOBOT'O
KoJeca, HacaKeHHOro Ha Bajl. Bam ycraHoBieH Ha
IIAPUKOTIOAIIMITHUKAX. B paboTe M3ydaercss OCHOBHOW 3aKOH
JUHAMHKHU BpallaTeIbHOTO JIBHKEHUS.

KoHTpoJIbHBIC BOIIPOCHI K JaHHOMN J'Ia6ODaTODHOI71 pa60Te:

1) Ot yero 3aBUCUT MOMEHT MHEPLIMY BPAILAIOLIENCSI CUCTEMBI?



2) BeiBect Qopmyny Juisi pacdera MOMEHTa HMHEPIUMH OJHOPOJHOTO JHUCKA
OTHOCHUTEIIbHO OCH, MEPHEeHIUKYISIPHOM K MJIOCKOCTH IMCKA U MPOXOASIIEH uepe3
€ro LEeHTp.

3) BriBoa pacuyeTHOM GOpPMYIIHIL.

4) Cuna tpenus. TpeHue nokosi, CKOJIbKEHHUS U KaYeHUsI.
5) KuHetnueckas 3HEprusi Bpalarolierocs Teia.

OHPEJIEJIEHUE MOMEHTA MHEPLIUU TEJIA METOJIOM
KPYTWJIbHBIX KOJIEBAHUN

B nannoit pabGore wu3y4yaercss OCHOBHAs (HU3MUECKas BEIUYMHA, XapaKTepU3YIOIIas
CBOMCTBA TBEPAOIO TeNa IPU BPALLATEIBHOM JBHKEHUM — MOMEHT MHepuuu. OHUM U3
METOJIOB AKCIEPUMEHTAJIBHOTO OIIPENEICHUs] MOMEHTAa MHEPLMM Tejla SBISETCS METOJ
KPYTHJIBHBIX KOJI€O0aHH, KOTOPBIH UCHOIb3yeTCs B paboTe.
MoOMEHT UHEPLUH BBIYUCIIAETCS ISl pa3HbIX MOJOXKEHUH Ipy3a U IpoBOAUTCS 00paboTKa
pE3yJIbTaTOB U3MEPEHUH.
KoHTpoabHbBIE BOOPOCHI K IaHHOH JIAOOPaTOPHOU padoTe:
1) Hanucars OCHOBHOM 3aKOH IMHAMUKH BpAIaTEIbHOIO JBUKCHHUS.
2) CdopmynupoBaTh M HaNKCaTh, YTO TaKOE MOMEHT WHEPLUUH, MOMEHT
CHJIBI.
3) Urto Ha3bIBaeTCSI MOAYJIEM KPYUECHHUS?
4) Teopema lllteiinepa, BbIBOA (hOPMYIIBIL.
5) Yemy paBeH MOMEHT MHEpPLUU CTEPKHS OTHOCHUTEIBHO OCH, NEPIEHIUKYJISIPHON
CTEPIKHIO, IPOXOSAIIEH Yepe3 UEHTP TshkecTH? Yepes KoHel CTepyKHA?

OINPEAEJIEHUE KOSOOUIIMEHTA XXECTKOCTU ITPYKMHbI
CTATHUYECKUM N JTUHAMUWYECKUM METOJAMU

3amauelt paboThl  SIBIAETCS O3HAKOMIIGHHE C TMPOCTEHIINM  Cllydyaem

COOCTBEHHBIX  rapMOHMYECKMX  KojebaHui.  M3ywarorcss  koneOaHus

NPYKUHHOTO MAasATHUKA, KOTOPHIE MOXHO CUMTaTh HE3aTYXarOIIMMH.

VYcTaHOBKa COCTOUT U3 OMOPBI, HA KOTOPOH YKpEIJIEHbl Pa3InyHble MPYKUHBI.

Croiika cHaOxeHa mKanoil. PaGota cocToUT H3 JABYX yINpaKHEHMA:

oTpesieNIeHUE )KECTKOCTU MPYKUHBI CTATUYECKUM M JUHAMUYECKUM METO/IaMHu.

B xoHue paboThl cpaBHHBaIOTCA KO3(D(OUIMEHTHI KECTKOCTH, IOJIyYEHHBIE

pa3HbIMH METO/IaMHU.

KoHTposibHbIE BOIIPOCH! K AAHHOMW J1a00paTopHOii pabore:

1) Kakoii Bug uMeeT ypaBHEHUE IBUKEHUS PU TAPMOHUYECKOM KojiebaHun?

2) Kakme  koneOaHMSI  CHCTEMBl  Ha3bIBAIOTCS  COOCTBEHHBIMM U KaKHe
BBIHYK/ICHHBIMU ?

3) CKOpOCTb U yCKOpEHHUE KojeOaTeIbHON CUCTEMBI.

4) Yemy paBHa MOJIHASI SHEPTHUS KOJIEOATETHHON CUCTEMBI?

5) BoblumcnauTh MO TMOJNYYEHHBIM JaHHBIM H3MepeHud (a3y ot coOCTBEHHBIX
Kojie0aHul MPYXUHHOTO MasTHHKAa W CMELIEHHe Tpy3a X depe3 3 ¢ OoT Haudaia
OTCUYETA BPEMEHHU.

6) Yro Takoe pe3oHaHC?
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OIMTPEAEJIEHME KOOODOUIIMEHTA BA3KOCTU XXUAKOCTU METOIOM CTOKCA

Jns onpenenenus kKo uIenTa BI3KOCTH MPeJiaraeTcsi UCnoiab3oBath Metoa CTokca,
KOTOPBIA OCHOBAaH Ha JBMXXEHUHU Tena cheprudeckor GopMbl B MCCIENYEMOMN JKUIKOCTH
(rmauepuH W KacTopoBoe Macio). Jlns nmaHHOW paboThl mpoBoauTcs 00paboTKa
U3MEPEHUN U IOJy4YEHHbIC 3HA4YE€HUS KOA(PQUIMEHTa BA3KOCTH CpPaBHUBAIOTCA C
Ta6JII/I‘IHBIMI/I 3HAa4YCHUSAMU.

KoHTposibHbIe BONIPOCHI K IaHHOH JIabopaTopHOU padore:

1) ®opmyna HproToHa A1 BA3KOCTH.

2) Koaddumument Baskoctu. Ousnyeckuii cMpICT KO3PHUIIMEHTA BA3KOCTH.
3) Enunune! n3MepeHus BA3KOCTH.
4) Meton Crokca. BeiBoa pacuetHoi popmysibl.
5) Metoas! onpeneneHust KO3pPUIHEHTA BI3KOCTH.

OIMTPEAEJIEHUE TEPMHUYECKOI'O KOOOOUIMEHTA JABJIEHWA BO3AY XA TTIP1

oMo BO3AYIIHOI'O TEPMOMETPA

Pabora mocesieHa M3y4eHHIO CBOWCTB MJICANBHOIO ra3a, a TakKkKe
NO3BOJISIET HAWTH TepMUuecKuil Ko3(pULMEHT naBieHus BoO3ayXa
CTyneHTsl TakKe JTOKHBI TO3HAKOMUTBCSI C YCTPOMCTBOM BO3IYIIHOTO
TEPMOMETPA, € IOMOIIBIO KOTOPOrO MPOU3BOAUTCS U3MEPEHUE JTAHHON
BCJIMYHNHBI.

KoHTposbHbIe BOOPOCH! K JIaHHOH JIabopaTopHOH paboTe:

1) Kakoli ra3 Ha3bIBaeTcs UACaIbHBIM?

2) U3omnporeccsl, UX ypaBHEHUS U IpapUKy.

3) Uro Ha3pIBaeTcsi TEPMHUYECKHUM KOX(PPHUIIMEHTOM JaBJICHUS, KaKOB
ero gusnueckuit cMpica?

4) KaxoB npuHIun padotsl MaHoMeTpa?

5) KakoB MoieKyIsipHO-KUHETUYECKUI CMBICIT AABJICHUSI U a0COMIOTHON TeMIepaTypbl?

METAJJTMYECKUX CTEPKHEM.
KoHTpoabpHbIe BOMPOCH! K JaHHOU J1a00paTopHOM paboTe:

OITPEJJEJIEHUE KODOOUITMEHTA JIMHEMHOI'O
PACHIMPEHMA TBEP/IBIX TEJI

I/I3BeCTHO, 4YTO IIPpU HArp€BaHUW TCJia YBCIWNYMBAIOT
CBOU 00BEM, T.e. MPOUCXOIUT TEIUIOBOE PACIIHpPEHUE.
DTO CBUICTEILCTBYET O TOM, YTO C YBEIMYCHUEM
TEMIEPaTyphl CPEeHUE PACCTOSHUS MEXKIY aTOMaMH,
MOJIEKyJIaMH, WOHAMH BO3PACTalOT. JTO SBIICHHUE
MOKHO OOBSCHUTH UCXOJS U3 B3aUMOJCHCTBHS YaCTHI]
Tena Apyr ¢ apyrom. KoiWdecTBEHHO TerioBoe
paciipeHue MPHUHSTO XapaKTepu30BaTh
KO2(pPUIIMEHTOM JTMHEHMHOTO PACIIMPEHUs O, KOTOPHIH
W BBIYHCISETCS B JIaHHOM paboTe I ABYX

1)
2)

3)
4)

Uto HazwpiBaeTCs KOAGGHUIEHTOM JTHHEHHOTO (00BEMHOT0) pacupeHus?
N306pa3ute rpadpuiecku 3aBUCUMOCTh MOTEHLIUAIBHOW SHEPTUN B3aUMOJCHCTBUS
JIBYX YaCTHUI[ OT PACCTOSHUS MEX]Ly HUMHU.

[Ipoananu3upyiite PU3NIECKyI0 MPUIUHY TEITIOBOTO PACIIMPEHHS TBEPBIX TEll.

B uem BbIpakaeTcsi aHM30TPONHUS (PU3UIESCKUX CBOWCTB TBEPIBIX TEI, KAKOBHI €€
HPUYNHBI?
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OITPEAEJIEHME OTHOIUEHMA TEIUNIOEMKOCTU ITPU ITIOCTOAHHOM
JABJIEHMUA K TEIDIOEMKOCTH ITPU ITOCTOAHHOM OB LEME METOIOM
KIIEMAHA-JIE3OPMA

O,IIHa N3 CaMbIX BaXKHBIX pa60T, OTHOCHAIIasACA K
tepMoauHamuke. OHa MOCBAIEHA H3YYEHUIO
MEePBOTO 3aKOHA TEPMOJAMHAMHUKHU, a TaKxkKe
uzomnpoiieccaM. B OCHOBE JaHHOW ONBITHOM
YCTaHOBKHU JIeXKaT TpHU u3oIpoliecca:
W30TEPMUYECKUMA, aauadaTHBIA W H30XOPHBIM.
CTy,I[CHTBI BBIYHUCIIAKOT ITOKA3aTCIIb aI[I/Ia6aTBI JJIA
BO3/lyXa U MPOBOJAT 00pabOTKy M3MEpEeHHH asis
JIECSATU U3MEPECHUM.

KoHTpoJbHBIE BOIPOCKH! K JAHHOH J1a00opaToOpHOM

pabore:

1) H3zonpoueccsl U UX ypaBHEHUS.

2) llepBblil npuHIUI TEPMOJIUHAMUKI

3) Kakue nporeccel Ha3bIBatOTCs 00PAaTUMBIMH, HEOOPATUMbBIMU?

4) TemnoeMmMKOCTh Teja. YJAelbHas TEIIOEMKOCTb. YJClIbHAas ©  MOJSpHas
TEIIOEMKOCTH.

5) Kakoit Bug nmporiecca COOTBETCTBYET KaXKIOMY 3TaIy onbita?

OIIPEJEJIEHME Y JIEJIBHOU TEIUIOTHI IIEPEXOJIA BOJIbI B TIAP ITPU
TEMIIEPATYPE KUIIEHU A

Jlannass pabora HampaBi€Ha Ha H3Y4YEHHE TaKuX
ABJICHUM, KaK HWCIApEHHE W KOHJEHCALUs, KUIICHHE.
CTyneHThbI 3HAaKOMSTCS C TAKUM MOHATHEM, KaK yJelIbHas
TEIUI0OTa MapooOpa3oBaHusl 3aTParuBarOTCs BOIPOCHI,
CBA3aHHbIE C KPUTHUECKUM COCTOSIHHEM BELIECTBaA.
Boruncnsiercss yaenpHas TEIUIOTa IEPexoja BOAbI B Iap
[P TEMIIEpPAType KUIICHUS.

KouTposbHBIE  BOOPOCHL K JAHHOHW  1abOpaTOpHOI

pabore:
1) HcnapeHue u KOHIAEHCALMS.

2) PaBHOBecHe XMJIKOCTH U HACHIIIIEHHOTO Mapa.

3) Kputuueckoe coctosiHue

4) IlepechllieHHbIN NTAp U MIEPErPETast ) KUIKOCTD.

5) Kunenue. 3aBHCHMOCTh TeMNEPaTyphl KUTICHUS OT JIaBJICHUS.

OINPEAEJIEHUE YNCIIA ®APAJIEA U 3APALA SJIEKTPOHA

BemiectBa, MOneKysIbl KOTOPBIX B PacTBOPE paclajaroTcsi Ha MOHBI,
50T Ha3bIBAIOTCS DJIEKTPOJUTAMH. DJEKTPUUYECKUA TOK B AJIEKTPOJIUTAX
+

O6YCJ'IOBJ'IGH JBIDKEHHMEM HOHOB IO  JCMCTBHEM  BHEIIHErO
OJICKTPHUYCCKOT'O IT0JIA. HpOXO}KIleHI/Ie IMOCTOAHHOT'O J3JICKTPHUYCCKOT'O
TOKa 4YCPE3 JJICKTPOJJUTBI COIPOBOKIAACTCA BBIACICHUCM COCTABHBIX
JacTeM 3TUX BCIICCTB Ha OJJICKTPOOax. OTO SsBJIECHHE HA3BIBACTCS
OJICKTPOJIU30M. B nanHoit pa60Te MMPOTCKACT JJICKTPOJIN3 pacTBOpa
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I

A

MEJIHOTO Kymopoca. M3mepsisi Maccy KaToaa A0 3JIEKTPOJIU3a U MOCJHE HEro, BBIUUCISAIOT
gucio Dapajesi, a 3aTeM 3apsij JJIEKTPOHA.
KoHTpoabHbIe BOIIPOCH! K TAHHOU J1a00paTopHoil pabore:

1) IIpoBomHHMKH BTOPOTO pojia (JIEKTPOIUTHI). MeXaHU3M ITPOBOIUMOCTH

2) BIEKTPOJUTOB. DIEKTPOIUTHUECKAS JUCCOLIUALIMSL.

3) Danekrponus. ChopmynupoBaTh U J0Ka3aTh 3aKOHBI Dapajges 11 SJISKTPOIH3a.
4) @®uznueckuid cmbica uucina Dapanes U IIEKTPOXMMUUECKOTO 3KBHBAJIEHTA

BE€IICCTBA.

5) HanwmmuTe v 00BSICHUTE peaKIMK, TPOTEKAIOIIUE Y aHOIA U KaTo/a.

Ry R

Kz

LR

N3YUYEHUE MOCTA YUTCTOHA
MocTt VYuTcToHa mnpenHa3Ha4YeH /Jisi HM3MEPEHUs CONPOTHUBIICHUM.
Cobupaercs srieKTprUecKasi cxema, CoCTosIIas u3 peoxopnaa, Habopa
CONPOTHUBIICHUN, T'aJIbBAHOMETPA, MCTOYHHMKA IOCTOSHHOIO TOKA U
Mara3diHa CONPOTHUBIECHUN. VI3MEpsAIoT  CONpPOTUBICHUSA  IIpU
MIOCJIEI0BATEIbHOM U NapAJICIIbHOM COSUHEHUAX U MPOBEPSIOT AJIs
HUX pacueTHbIe (HOPMYITHI.
KoHTpoibHbIe BONPOCHI K IaHHOH J1abopaTopHOU padoTe:
1). PazBerBnennsie nenu. [Ipasmina Kupxroda.
2). BelBecTH yci0BHE paBHOBECHSI MOCTa Y UTCTOHA.

3). IlocnenoBaTenbHOE U MapalIeIbHOE COCTMHEHUE IPOBOHUKOB.
4).IlpeumymiectBa MOCTOBOH CXEMbI [0 CPaBHGHHIO C METOJOM amIlepMerpa |

BOJIBTMETPA.

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

CHATUE KPUBO HAMATHUYEHUS U TTIETJIN TUCTEPE3UCA

Naboparoprasn

a6ora Ne13

paborte:

C I[TIOMOUIbIO OCHHUJIJIOTPADA

Pabora MOCBSIIIEHA W3YYEHUIO CBOWCTB
dbeppomarneTukoB. [leTns rucrepesuca moiydaercs Ha
9KpaHe OJJIEKTPOHHOJIYYEBOM TpyOKH ocuuiorpada,
ecni (QeppoMarHeTHK MOMECTUTh B MarHHUTHOE IIOJIE,
CO3/71aBaéMO€ NEPEMEHHBIM TOKOM, Ha TOPU30HTAIbHO
OTKJIOHSIIOIIUE TUIACTUHBI TPYOKHU IMOAATh HAIpPsHKEHUE
U. Lenbto paboTel sBiSETCSs MNOCTPOECHHE TIpaduka
3apucuMocT B=f(B).

KoHTponbHblE BONPOCHl K JIaHHOW J1abopaTopHOM

1) XapakrepucTHKa MarHeTUKOB (1ua-, mapa- U GeppoMarHeTukH).

2) Kak 00bACHUTSH sIBJICHHE THUCTEpe3nca y (heppoOMarHeTUKOB.

3) 3aBHCMMOCTh MarHMTHOM MPOHUIIAEMOCTH OT HAMArHUYWBAIOLIECTO TOJS IS
dbeppoMarHeTUKOB

4) Yro Takoe KO3PIMUTUBHAS CUJIA, OCTATOYHAS] HAMATHUYEHHOCTh

N3YYEHUE 3ABUCUMOCTU COITPOTUBJIEHUA

i T

METAJIJIOB OT TEMIIEPATYPbI

Cobupaercsi aJeKTpUYecKass CXeMa, COCTOALIas YHHUBEPCAIbHOIO
Mocta Tuna MBVY-49, TepMocrata M wHccCieayeMoro MpOBOJHUKA.
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2)
3)

5)

ComnpoTHBIEHUSI METAJJIOB BO3pAacTaeT € YBeJIMYEHUEM Temneparypsl. Mccnemyembiit
MPOBOJHUK ITOMEIIAETCS B TEPMOCTAT, 3alOJIHEHHBIM HENPOBOISIICH >KUAKOCTHhIO. B
HIDKHEH 4YacTH TepMocTaTa IIOMEIeH Harpesarenb. lccienyemselii  ITPOBOJHUK
MOJIKJIIOYAETCsl K KJIeMMaM YHUBEPCAJIbHOTO MOCTa YHUTCTOHA B KayecTBE HEU3BECTHOTO
conporuBiieHus. CTtpoutcss TrpaduK 3aBUCUMOCTH COINPOTUBICHHUS MPOBOJHUKA OT
TEMIEPaTypPHI.
KoHTpoabpHbIC BOMPOCH! K JaHHOU JIa00paTOpHOiA paboTe:
1) OcHOBHBIE MTOJOKEHUS KIIACCUYECKOU JIEKTPOHHOM TEOPUM METAJIOB.
2) BsiBoj 3akona Oma u 3akoHa J[xoyis- Jlenna B auddepenimansHoi hopme.
3) IloHsaTHe 0 30HHON TEOPUHU METAIIIOB, TOTYNPOBOJIHUKOB, TUAJIEKTPUKOB.
4) 3aBUCUMOCTb CONPOTUBIICHHUS OT TeMmiepaTypbl y MertamioB. llonstue o
CBEPXIIPOBOJUMOCTH.
5) Uto Ha3pIBaeTCs TEMIIEPATYPHBIM  KOI(PQPHUIIMECHTOM CONPOTUBICHUS H €0
pa3sMepHOCTh?

UCCJIEJOBAHUE 3ABHCUMOCTH ITIOJIE3HOM MOILHOCTU U KII/]
AKKYMVJEATOPA OT EI'O HAT'PY3KH

[lenbto paOoOTHI SBISETCS O3HAKOMIJIEHHE C TaKUM IMOHATHEM, Kak D/IC ncToyHuka Toka.

Cobupaercs 37eKTprUIecKas cxema, COCTOSIIIAs U3 aKKyMYJIITOPHOH OaTapeu, BOIbTMETPA,

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

CUibl TOKa OT HamnpspkeHus. Taxke paccunmrtbiBaroTcss  KIIZ[ akkymyssitopa, mosiHas u

I10JIE3HAst MOIHOCTb

KoHTposibHBIE BOIIPOCHI K AAHHOM J1a00paToOpHOii padore:

1) Yro naswiBaercsa DJIC u kak MoxxkHo uzmeputb IJ[C ucrounuka?

Kaxue cuibl Ha3bIBalOTCS CTOPOHHUMMU?

Jats onpenenenus KIIJ[ akkymynaropa, HOJHOM U MOJIE3HON MOLTHOCTH.

4) IMomyuuts 3aBucuMoctu KIIJ[, momHON M mMone3HOW MOIIHOCTH OT CHUJIBI TOKa B
aHANUTHYECKOU popme.

Kopotkoe 3ambIkanue.

N3MEPEHUE KOO®OUITMEHTA CAMONHAYKINHW, EMKOCTHU U TTPOBEPKA
3AKOHA OMA JUUIA ITEPEMEHHOI'O TOKA

JanHass paboTra COCTOMT U3 HECKOJIBKUX  YIPaKHEHHIL:
ompenenenue KodhduuumeHta CaMOMHAYKIUH;, H3MEpEHHE
eMKOCTH KOHJIEHCATOpOB, TpoBepka 3akoHa Owma s
MEPEeMEHHOTO ToKa. J[s BBIMONHEHUS OTHUX YIPaXKHEHHH
COOMPAIOTCS HECKOJIBKO DJICKTPUYECKHUX IIETIeH, COCTOSIINX U3
peocraTa, Mara3puHa €MKOCTH, KAaTyIIKM HWHIYKTHUBHOCTH,
BOJNITMETpa, aMmIepMeTpa, HWCTOYHHKA IIOCTOSIHHOTO H

— MEPEMEHHOTO HAMPSHKEHUS.
KoHTpoabHBIE BOIPOCH! K JAHHON 1abopaTopHOi padoTe:
1) Kakoe ¢usnueckoe sBIECHUE JIGKUT B OCHOBE MOTY4YCHHUS IEPEMEHHOTO ToKa?
2) PaGoTa u MOUTHOCTH TIEPEMEHHOTO TOKA?
3) Ilpupoaa BOSHUKHOBEHHS] HHIYKTHBHOTO U EMKOCTHOTO COMPOTHBIICHUS.
4) Hanucars 3akoH OMa 17151 IEPEMEHHOTO TOKa.
5) T'eneparopbsl EpeMEHHOTO TOKa
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UCCJIEJOBAHUE 3AKOHOMEPHOCTEN TEPMORJIEKTPOHHOU SMUCCUU

TepMoanekTpoHHass 53MHMcCHd — 3TO MPOLECC HUCIYCKAHUS
AJNIEKTPOHOB C TMOBEPXHOCTH METAUIOB MpU HarpeBaHuu. llenbro
palboThl ABISETCA W3YyYEHHE YCTPOMCTBAa HJIEKTPOHHOM JIAMIIBl U
MPUHIKIIA ee pabOThl, OCHOBAHHOTO HA SIBJICHUU TEPMOAJICKTPOHHOMN
smuccuu. M3ywaercs BOJBT- aMIiepHas XapakTEpUCTUKA OUOJA U
crpoures rpaduk 3asucumoctu I=f(U*?).

KoHTposbHbIE BOITPOCH K IAHHOMW J1a00paTopHOii padore:

1) Dnexkrpuueckuii TOK B  Bakyyme. SIBieHue

TEPMOBJIEKTPOHHON YMHUCCHUMU.

2) Ilonsitue pabOTHI BBIXOJA DJEKTpOHA M3 MeTauia. lloBepXHOCTHas pPa3HOCTh
MOTEHLIMAJIOB U KaK OHU OIPENEISIIOTCS.

3) OOBsicHUTE IPOIIECC BEIPHIBAHUS JJICKTPOHOB HA TPAHUIIE METAILI-BAKyyM.

4) 3akon borycnasckoro- Jlenrmtopa

5) TloctpoiiTe U 00BACHUTE BOJBT- aMIEPHYIO XapaKTEPUCTUKY BAaKyYyMHOTO AMOAA
P Pa3IMYHBIX TEMIIEPaTypax Karoaa

NCCIEAOBAHUE CTPYKTYPBI KPUCTAJIJIOB JIASEPHBIM U3JIYUEHUEM

Lenbto  gaHHOM  paboOThl  sABISETCS  O3HAKOMIIEHHE C
MPUHIUIIOM PabOTHI Ta30BOTO Ja3epa, U3yUeHHE HEKOTOPBIX
TU(QPAaKUMOHHBIX M  HMHTEp(EpPEHLUOHHBIX  SBJIEHUH ¢
IIOMOIIBIO  JIa3epHOrO u3iydeHus. PabGora cocroutr wu3
HECKOJIbKUX YHNpPaXHEHUH: OINpeseieHue JJIMHBI  BOJIHBI
M3JIy4eHHs Ta30BOrO Jiazepa C IOMOLIbIO JU(PPAKIIMOHHON
pELIeTKH; pacyeT 3Hepruu (OTOHA, HU3ITYy4aeMOIo Ja3epoM;
OIIpEJIEJIEHUE painyca 4aCTHILl JEHKOMOIuUsI.
KoHTpoJibHBIE BOIIPOCHI K IaHHOMU J1a00paTopHOi pabore:

1) KakoBbl  ¢u3nueckue  HPUHUMIBI  PabOTHI

ONTUYECKUX KBAHTOBBIX F€HEPATOPOB?
2) W3 xakux OCHOBHBIX YacTel COCTOMT Jla3ep, UX Ha3HAuUeHUs?
3) KaxkoBel cBONCTBA JIa3€pHOT0 U3IIy4YEHUA?
4) OObsicHUTEe W3MEHEHue IU(pPaKIMOHHONW KapTHHBI NpPU BpAlllEHUU PEHIETOK ApYT

OTHOCHUTEIIBHO Jipyra?

5) JIroMuHECLEHINS, BUABI JFOMUHECIICHIIVY.

NCCIIEJOBAHMUE CIIEKTPOB UCITYCKAHUA U ITOI'JIOIIEHUA

600 650

HB 410 Hy 434  H 486 Hao 656

CIIEKTPOCKOIIOM

JlanHas paGoTa HampaBjeHa HA U3Y4EHHE TUCTIEPCUH
cBera. B HeN u3ydaercs yCTpOMCTBO W IPUHIUII
paboThl CIEKTPOCKOIA, MPOU3BOJIUTCS TpagyHpOBKa

(655, 67.0)

il | ey

2

@ 50
2 50]
8 40]
t 30]
= 20]

CHEKTPOCKONIa IO  M3BECTHBIM JUIMHAaM  BOJH
JMHEHYaToOro CHEeKTpa PTYTH, a 3aTEM HCCIEIYHTCS
CHEKTPbl HCIyCKaHWs M TIOIJIOIIEHMs, KOTOpHBIE

T T T T T
350 400 450 500 550 600 650
Wavelength (nm)

T
700

% % [IONyYarOTCS C IOMOIIBI0 PTYTHOM, HEOHOBOH H

JIaMIIbl HAKaJINBaHHA.

KoHTpoabHBIE BOITPOCHI K JIAHHOM JIADOPATOPHOI padoTe:

1) Yro Takoe AUCTICPCHUA cBera? HOpMaJIBHa}I " aHOMaJIbHas JUCIICPCUS.
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2) IlepeuncnuTh BHABI JUCIEPCUOHHBIX CHEKTpPoB. JlaTh ompeneneHus coekTpa
U3ITyYEHUS U CIIEKTpa MOIJIOIIEHUS BEIeCTBa.

3) B ueM cocTOUT KOJIMYECTBEHHBIN U KaU€CTBEHHBIN aHAIN3 BEleCTBA?

4) 111 yero NpuMEHSIOTCS CIEKTPOCKOII, CIIEKTporpad 1 MOHOXpoMaTop?

N3YUYEHUE BHEITHETI'O ®OTOS®PEKTA

Henpto gaHHON pabOTBHl  SABISETCS  OKCIEPHUMEHTAIBHOE
MOCTPOEHHUE BOJBTAMIICPHBIX XapaKTEPUCTUK (POTOIIEMEHTA
npu BHemieHeM ¢Gotodddexre s pa3HBIX CBETOPHIBTPOB,
ompeneineHue TocTosHHOW [lmanka W paboThI  BBIXOAA
ANEeKTpoHa POTOIIEMEHTA.

KoHTpoJsibHBIE BOITPOCHI K JIAaHHOW JIA00PaTOPHOI padoTe:

- 1) ChopmynmpoBath 3akOHBI BHEITHETO (poTOdDDEeKTA.

2) 3aHI/IcaTB ypaBHeHHe Oiinmreitna st porosaddexra.

3) Uto Takoe kpacHas rpanunia ¢porodddexra?

4) Yto Takoe 3a/1epKUBAFOIINHI MOTSHIINAI?

5) Uro Ha3bIBaeTcs pabOTOM BBIXO/1a SIIEKTPOHA U3 BEIIecTBa?

6) UeMm omiMyaroTCs MEXIY COOOH BOJBTAMIICPHBIC XapaKTEPUCTUKHU (HOTOIICMEHTA,
MOJIy9YECHHBIE TIPU €r0 00JYYSHUN CBETOM Pa3IMYHbIX UTNH

4.4 CamocTosiTeIbHOE H3YUYeHH e Pa3/1eJI0B AU CHUILINHBI

Ne Ne
Bonpocel, BBIHOCUMBIE HAa CAMOCTOSITENIbHOE U3yUEHHE
Temel Pasgena

1 2 3

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

2 1 PeaktuBHOE nBMxkeHue. KocMuueckne cKopocTu

3 1 I'mpockomnsl. [IppuMeHeHre rupOCKONIOB B HABUTallu!

4 1 3ByKOBBIE BOJHBI. YIbTpa3Byk. UH(pa3Byk. Dpdekr Homiepa

S 1 Heunepunansueie cuctemsl orcyera. CHiibl HHEPLIUU

6 2 Omnpenenenne NocToOSHHOW ABOraapo

7 ) JlnuHa cBOOOIHOTO MpoOera MOJIEKYJIbl U CPEAHEE YHCIIO0
CTOJIKHOBEHUI

8 2 BHyTpeHHss sHEprus peaabHOro rasa.

2 Dpdext Jxoyns-Tomcona. CxiKeHne Ta30B

10 ) JlaBiieHrE 101 M30THYTON OBEPXHOCTHIO kuakoctu. dopmyna
Jlannaca. KanwiuisipHble siBneHus

11 2 JleekThl B KpuCTasiax

12 ) Cybnumanus, mjiaBjaeHNe U KPUCTAIIN3AUS TBEPIbIX TeEll.
AmopdodHble Tena

13 3 OnbIT MInKeHa Mo Ompe/IeTICHUIO 3apsiia dJIEKTPOHA
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14 PacueT Hanps>KEHHOCTH 3JIEKTPUUYECKOTO TOJISl HA OCH JTUTIONSA U
3 Ha [IPSAMOY NEPIEHAUKYJIIPHON OCH TUIIOJISL.
15 IIpumenenne teopembl ['aycca mius pacuyera HalpsyKEHHOCTH
3 [OJII PABHOMEPHO 3apsKEHHOM cQepuueckoil MOBEpXHOCTH,
PaBHOMEPHO 3apsHKEHHOT0 OECKOHEUHOTO IIMIIMHAPA.
16 3 CerHeToaIeKTpUKH, UX CBOMCTBA U IPUMEHEHHUE.
17 3 CornpoTuBiieHHE TPOBOJAHUKOB U UX COCIUHEHUE. 3aBUCUMOCTh
COIIPOTUBIICHUS IIPOBOJAHUKOB oT TEMIEPATYPHI.
18 3 Peoxopansbiit MOCT YHUHCTOHA.
19 3 Koad durimeHnT none3noro qeiCTBUS HICTOYHHUKA TOKA.
20 PaGora BbIX0Oa AIEKTPOHOB U3 METAUIOB. TepMO3IEKTPOHHAS
3 smuccus. KoHTakTHast pa3HOCTh MOTEHLUAIOB.
TepmonniekTpuueckye ABJICHUS U UX TPUMEHEHUE.
21 3 [TomynpoBOIHUKOBBIN MO, TPUOJ, TPAH3UCTOP UHTErPAJIbHBIE
CXEMBI..
24 3 YckopuTenu 3apsKEHHBIX YaCTHL.
25 3 Jua- u napamaraetusm. @eppoMarHeTHKI U UX CBOWCTBA.
26 3 ToK Ipy 3aMBIKaHUH U Pa3MBIKAHUM LIETIH.
27 3 OmnpezeneHue yaelbpHOro 3apsa MoJIOKUTEIbHBIX HOHOB. Macc
— crieKTporpagsl.
28 3 TexHnueckue NpuMeHEeHHs! AIEKTPOIIH3a.
29 4 OnTuueckue npudopsl. AGeppaluy ONTUYECKUX CUCTEM.
30 4 Oneitel @u30 u MailikenbcoHa MO ONPEIEIICHUI0 CKOPOCTH
CBeTa.
31 4 Metoapl HabmofeHus uHTepdepeHunu cpera. IlpuMeHenue
UHTEp(EpPEHIINN CBETA.

5 OuneHo4HbIe CPeACTBA JIsl TEKYILIEro KOHTPOJISI YCIIeBAEMOCTH M NMPOMEKYTOYHOM
arrecTauuu

@opMBI KOHTPOJISL TEKYIHUX, HPOMEXKYTOYHBIX M HWTOTOBBIX 3HAHUM CTYJEHTOB IIO
JUCLUTUIMHE OTPEJIENIAIOTCS B COOTBETCTBUU C YUEOHBIM IJIAHOM 00pa30BaTENIbHOM MPOrpaMMbl U
B COOTBETCTBUHU C nelcTByromuM [lonoxkeHnem o OanbHO - PEHTHHTOBOW CHUCTEME OIICHKH
ycneBaemocTu ctyaeHToB KBI'Y.

Ot oOyuaromuxcsi TpeGyeTcsi MocelleHne 3aHsITHH, BBIOJHEHUE J1a00paTOPHBIX padoT,
3HAKOMCTBO C PEKOMEHJIOBAHHOU JIUTEPATYPOH.

[Ipu arTectanmu oOydarOMIMXCS OIEHWBAETCS KAdeCTBO PabOTHI Ha 3aHATUSX (YMEHHE
BECTH JIMCKYCCHIO, CIOCOOHOCTh YETKO U EMKO (OpMYJIUpOBaTh CBOU MBICIH), YpPOBEHb
MOJTOTOBKUA K CaMOCTOSITEIbHON N1€ATEIbHOCTH, Ka4eCTBO BBINOJIHEHUS 33JaHUN (Tpe3eHTalui,
JIOKJIA/I0B, BBITIOJHEHUE Ta0OPaTOPHBIX PadoT U Ip.).

3K33MeHaHHOHHLIe BOITPOCHI

1. Cucrema orcuera. IlyTb, mepemenieHue, CKOpoCTb, YCKOPEHHE NPH PaBHONEPEMEHHOM
OPSMOJIMHEHHOM BMKEHUH.
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Kunemaruka BpalaTelIbHOTO JBHXKEHHS. YTOJI IOBOPOTA, YIJOBas CKOPOCTb, YIJIOBOE
YCKOPEHHE U MX CBS3b C IMHEHHBIMU XapaKTEPUCTUKAMM.
Jlunamuka marepuanbHoi Touku. [lonarue maccesl, cuiibl. 3akoHbl HbroTOHA.
Cunel B MeXaHHKe (Cujia TPEHUS, TSHXKECTH, YIPYTOCTH).
3axkoH Becemuphoro tarorenus. Kocmuueckue ckopocTu.
[TonsiTue 3aMKHYTOH cucteMbl. UMITynbC MaTepuaibHOM TOUKH, MEXaHUYECKON CUCTEMBI.
3aKOH COXpaHEHMsI UMITYJIbCA.
7. Pa6ota. Momuocts. KIIJI. Kunetndeckas u moTeHIHaIbHAsI SHEPTUU. 3aKOH COXPaHCHUS
SHEPIHUH.
8. CBolicTBa XMAKOCTeM M Tra3oB. l'uapocrarndeckoe aaBiaeHue. 3akoHwl Ilackans,
Apxumena. YciaoBus J1aBaHUs Tell.
9. CrauMoOHapHOE TEYCHUE HJICATBHOM XKUJIKOCTH. YpaBHEHHE BepHyIuM MU CienacTBus U3
HETo.
10. Bszkoctb. JlamuHapHoe 1 TypOyJIeHTHOE TeUeHHE XUAKOCTH. Uncio PeliHonbaca.
11. Onpenenenue Ba3koctu MeTo1oM CToKca.
12. Onpenenenue Bsi3kocTH MetooMm Ilyaseins.
13. MexaHnnyeckue KojieOaHus U UX XapaKTEPUCTHKU.
14. T'apmonunyeckuit ocunsisatop. [pyxunneiii, pusndeckuii 1 MaTeMaTHUYECKU MasTHUKU.
15. Yapyrue BosHBL. YpaBHCHHE OeryIiel BOJHBI. 3eMIICTPSICCHHSI: IPUIHHBI, TOCICICTBUS,
MIPOTHO3.
16. MnaTepdepenuus BoaH. CTosiuue BONHBL. 3BYK, HH(PPA3BYK, YIbTPA3BYK.
17. CraTuCTUYECKUH M TEPMOJMHAMMYECKHMH METOAbl HUCCIEIOBAHMUS CHUCTEMBl MHOTHX
yactull. OcHoBHbIe nojoxkenust MKT cTpoeHust BemiecTsa.
18. [lonsitue mona BemectBa. KommuectBo BemiecTBa. MonsipHas Macca, Macca OJHOM
YaCTULIBI.
19. Uneanshsiii ra3. OcuoBHoe ypasHeHue MKT naeansHoro rasa.
20. YpaBHEHUE COCTOSIHUS HJIealbHOr0 ras3a. M3omporieccsl.
21. 3akoH MakcBemia 0 pacpeesIEeHuU MOJIEKYJI UAECAIBHOTO ra3a Mo CKOPOCTSM.
22. bapometpuueckas popmyna. Pactipenenenue bonbimana.
23. Iudpodyzus. 3akon Puka. Kospounuent nupdysun.
24. TennonpoBoaHOCTh. 3akoH Dypre. KoadpuimeHT TermionpoBoIHOCTH.
Bsskocte. YpaBaenue Hototona. Koadduuuent Ba3kocrtu.
25. IlepBoe Hauano TepMOAMHAMUKHU. BHyTpeHHsst aHeprus. Pabora B TepMoIMHaMUKe.
26. TenmoeMkocTh ra30B. YpaBHeHue Maiiepa.
27. Yucno creneHei cBobobl. 3akoH bosbliMaHa 0 paBHOMEPHOM paclpeeIeHUH SHEPruu
IO CTETIEHSM CBOOO/IBI.
28. IlpuMeHeHue nepBoro Havansa TEPMOJUHAMUKHU K U30IPOLECCAM.
29. Anunabatudeckuii pouecc. Ypasuenue [lyaccona.
30. OOpatumble 1 HeOOpaTUMBbIE IIpoLECChl. DHTponus. BTopoe Hauano TepMoIuHAMUKY.
31. Tennosbie nBurarenu. uxn Kapno. KIIJ temnoBoil Mamuubl. OxpaHa OKpy»Karolieu
CpEJIbL.
32. Tepasle Tena. AMopdHbIe U KpUcTainueckue Tena. [loaumepsl 1 oKkpykarolas cpeaa.
33. Tunel KPUCTAIINYECKUX TBEPIBIX TEIL.
34. lepexThl B KpUCTaJLIAX.
35.3akOoH coxpaHeHHMs OAJeKTpuueckoro 3apsga. 3akoH Kymona. HampsbkeHHOCTH
anekTpudeckoro noss. [Ipuanun cynepnosunuu. [lone aunoss.
36. [ToTok u mUPKYSAIUS dIAEKTpocTaTHueckoro mojst. Teopema ["aycca.
37. Pabota anexkrpocraTuyeckoro noJjs. [ToreHiuan u ero cBsi3b ¢ HaNPSKEHHOCTHIO.
38. IIpoBOJHMKM M OUAJIEKTPUKM B 3JeKTpocTathdyeckom noisie. Konnpencaropsl. EMKocTh
KOHJICHCATOPOB.
39. DHeprus B3aMMOJCHCTBHS FIEKTPUUECKUX 3apsi0B. DHEPrUusl YEANHEHHOIO IPOBOIHUKA,
KOHJEHCATOPAa, JIEKTPUYECKOTO MOJIS.

S
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40.

41
42.

43.
44.
45.

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

56.
57.
38.
59.
60.
61

62.
63.

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

75.

76.
77.

78.

79.
80.

Onexrpuueckuil Tok. Cuna toka. Ctoponnue cuibl. DJIC. 3akon Oma as ydacTka Lenu
U JUIS 3aMKHYTOH 1I€TIH, CO/IEPIKAIlEero HCTOUHUK TOKA.

. 3akon Oma u JIxxoyns-Jlenna B uHTerpaibHoi U nuddepeHranbHon popmax.

ComnpoTHuBi€HUE MPOBOJHUKOB M HUX COCAUHEHUS. 3aBUCUMOCTb OT TEMIIEpaTyphl.
CBepXnpoBOAUMOCTb.

[IpoBouMOCTh B MeTaiuiax. TepMO3JIEKTPOHHAS SMUCCUS. HIEKTPOBAKYYMHBIN JTUOI.
[TpaBuna Kupxroga. PaBHoBecHbII MOCT YHHCTOHA.

[IpoBoaumocTs B momynpoBogHuKax. CoOcTBeHHas M MpUMECHas MPOBOJUMOCTb.
ITomyrmpOBOXHUKOBBIN U0/,

Onextponus. [I[poBoguMocTh B asiekTponauTax. 3akoH dDapajes.

MarunutHoe nosne. 3akon buo-Caapa-Jlamaca.

B3aunmoneiicTBre napajuiebHbIX TOKOB. 3aKOH AMIiepa.

JIBuKeHME 3apsyKEHHBIX YacTULl B MarHUTHOM nosie. Cuina Jlopenuna.

DiekTpoMarHuTHas uHaykuus. 3akoH Papanes. [Ipasumno Jlenna.

Marneruxu. [lua-, mapa-, peppomarneruku. [ 'unoresza Ammepa.

NuayktuBHOCTh. DHEprust MaruutHoOro nosst. Camounnaykuus. Tpanchopmarop.
[lepemennsblil Tok. 3akoH OMa J1s1 IEPEMEHHOTO TOKA.

PeakTuBHOE conpoTuBieHne. MOIHOCTD B LIEMH IEPEMEHHOTO TOKA.

Konebarenbubiii koHTYp. CBOOOHBIC TAapMOHHYECKHE KoJebaHus B KoHType. Dopmyra
TomcoHa.

KonebaTenbHblil KOHTYpP ¢ aKTUBHBIM COITPOTUBIIEHUEM. 3aTyXarolue KoieOaHusl.
Breinyxxaennsie Kosebanus. SIBieHne aIeKTPUIecKoro pe3oHaHca.

DnexkTpoMarHuTHbIe BoJHbL. Bektop YMoBa — [loifTunra.

[IIxana DneKTpOMarHuTHHIX BOJH. CBOWCTBA 3JIEKTPOMArHUTHBIX BOJIH.

OcHOBHBIE 3aKOHBI T€OMETPUYECKOMN ONTUKH.

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

TOHKOH JIMH3E.

®oTtomeTpusi. OCHOBHbIE (POTOMETPUUECKHE BETUUHUHBI.

Untepdepenius cBera. YcClIoBHS MakCUMyMa M MUHUMyMa MHTEpPQEPEHLUH CBETa.
[TpuMeHeHne nHTEpHEpEeHINN.

MeTo/1bI TOTY4EHNS KOT€PEHTHBIX CBETOBBIX BOJIH.

WNuTepdepeniiys cBeTa B TOHKHUX IUIeHKaX. [1010Ch paBHOTO HaKjIoOHa.

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

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

Hudpakuus Openenst Ha KpyTriaoM OTBEPCTUU M HEMPO3PAYHOM JIUCKE.

Hudpaxnus ceera. Audpakuus @payHrodepa Ha oaHOH mienu. JudpakironHas peneTka
. Hudpaxus Ha kpucramwiax. @opmyna Bynsda — Bperros.

["onorpadus.

Jucnepcus cBeta. DIEKTPOHHAS TEOPUs JUCIIEPCUH.

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

[Tormomenne cBera. 3akoH byrepa. CHekTpbl HM3JIy4eHUS M TOTJOLICHHUS KAaK METOJ
OTpakaTeJIbHON CIIOCOOHOCTH MOYB, TMArHOCTUKA 3arPs3HEHHBIX HEPTHIO MOYB.
[Tonsipusanus ceera. Buasl nonspuszanuu. 3akoH Mantoca.

[Tonsspu3zanust cBeTa NpHU OTPaKEHHWU M IIPEJIOMJICHUM HA TPAHULE BYX JHUIJIEKTPUKOB.
3akoH bprocrepa.

SIBnenue aBoiHOrO ny4enpenomieHus. [Ipubopsl A MoMydeHHs, MOJIIPU30BAHHOTO
CBeTa.

OnTnuecku akTUBHBIE BemecTBa. CaxapuMeTpsl.

UckyccrBennas ontuaeckas anuzorponus. Iddext Keppa.

19



81. XapakTepuCTHUKU TeIUIoBoro wusnyuyeHus. 3akoH Kwupxroda. 3akonsr Credana —
Bonrimana u cmenenns: Buna.

82. ®opmyibl Panes — [Ixunca, Buna u Ilnanka.

83. OnTuyeckas TUPOMETPHS.

84. 3akonsl Qorodpdekra. YpaBHenue OiHmTerHa i portodddekra. Ilpumenenue
dotorddekra.

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

86. Ddpdexr KomnroHna.

87. 3akoHOMEpPHOCTU B aTOMHBIX clieKTpax. JInHeH4aThlil clieKTp aToMa BOI0poAa.

88. Ctpoenue atoma. OnbiTel Pesepdopia o paccesHuio anbda - 4acTHIl.

89. Iloctrynatel bopa. DkciepuMeHTaIbHOE J10KA3aTEIbCTBO JTUCKPETHOCTH SHEPreTHUECKUX
ypoBHe# aroMa (onbIThl @panka u ['epiia).

90. DneMeHTapHasi Teopusi aToMa Bojiopoaa 1o bopy

Tunvt mecmoegvix 3a0aHUlL

PaBHOMepHOE ABMKEHHE 110 OKPY>KHOCTHU OIpeessieTCs YCIOBUEM
a,=0,a,=0
a, =0,a, =const
a, =const,a, =0
a, =const,a, #0
3aBHCUMOCTb ITyTH OT BPEMEHH JUIs IPSIMOJIMHEHHO ABMKYIIErocs Tena UMEET BUJL

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

6

38

30

24
MartepuanbHas TOUKa BPAIAETCsl PaBHO3aMEIJIEHHO MO OKPYKHOCTH IIPOTHUB YaCOBOM
CTpPEJKHU. Y CKOpEHUE MPHU 3TOM HalpaBiIeHO BIOJb

1 2

1
2
3
4
3aBUCUMOCTH yrijia moBopoTa OT BpEMCHU JId BPpAalIaromerocs Teiia UMECT BU

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

YCKOpEHHE K KOHITy BTOPOif CeKyHIBI paBHO [M/ ¢’ |
10
16
100
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1000

IIpu yBenuueHnu B 4 paza Macchl TeJa, CKOJIB3SIIETO 10 TOPU30HTAIBHON TOBEPXHOCTH, CHJIA

TpEeHUs
yBEIMUHTCS B 4 pasa
yBenuuuTcs B 16 pas
yYMEHBIIHUTCS B 4 pa3a
yMeHbIIUTCA B 16 pa3

6. Ilpu yBenmnueHMM Macchl OAHOIO U3 TN B 4 pa3a U yBEIMYEHUH PACCTOSHUS MEX]y HUMHU B 2

pasa cujia TArOTEeHHS
YBEJIMUYUTCS B 2 pas3a
yBeIHUHTCS B 4 pasa
YMEHBILIUTCS B 2 pas3a
HE NU3MCHUTCS

3aBHCUMOCTh HUMITYJIbCAa OT BpEMCHU JIA HpHMOHHHeﬁHO ABWIKYLICTOCH TEJIa IPCACTABJICHA

Ha rpaduke.

3aBUCHMOCTh PaBHOJICUCTBYIOIIEH CUIIBI OT BDEMEHU UMEET BH/I

F

F 1

t
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8. YpaBHeHHe ABHKCHUA TCJIa 110 HAKJIOHHOM IIJIOCKOCTH UMEET BU/
F +mgsin o — pumgcosa =0. 3
JlaHHOE TEJIO0 IBHIKETCS IO TUIOCKOCTH N

N2

paBHOMEPHO BHU3
pPaBHOMEPHO BBEPX
PaBHOYCKOPEHHO BHU3
PaBHOYCKOPEHHO BBEPX mg

=l

9. Jlns abcositoTHO HEYIPYTOro yaapa BBIITOJIHAETCS
TOJIbKO 3aKOH COXPaHEHHS UMITYJIbCa
TOJIKO 3aKOH COXPAHEHUS KUHETUYECKOU SHEPTruu
3aKOHBI COXPAHEHUS UMITYJIbCa U KUHETUUYECKOM SHEPTUHn
HE BBINOJIHSIOTCS 3aKOHBI COXPAHEHUS UMITYJIbCa M KHHETHUECKOH SHEpPTUn

10. Kunernueckast sHeprus Tejia Ipyu yBeJIMYEHUH CKOPOCTHU Tena B 4 pasa
YBEJIUYUTCS B 2 pasza
yBEJIUUYUTCS B 4 pasza
YBEJIUYUTCS B 8 pa3
yBesnuuuTcs B 16 pas
11. IloreHnuuanbHas SHEPTUs NPYKUHBI kecTKOCThI0 80 H/M cxkaToii Ha 5 cM Oyzer paBHa [[]x]
40
0,01
0,1
400

12 OCHOBHOC ypaBHCHI/Ie INHAMUKAU BpamaTeanoro JABHUXKCHUS TBepI[Ol"O TEJIa UMECT BUJ
M=J-&
L=J o
M=J w

L=[r-p]
13. MOMEHT MHepLUHU AUCKa OTHOCUTENBHO OCH , MPOXOASILEH KacaTeIbHO K €ro OBEPXHOCTH
4yepes KOHeL pajnyca, paBeH

7Ang2
7AmR2
%mR2

13 2
20mR

14. MOMEHT UMITYNIbCa OTHOCHTENBHO HEMOABMKHOM OCH M3MEHseTCs 110 3aKony L = at”.
VYkaxwute rpaduk, MPaBUILHO OTPAXKAIOIINN 3aBUCUMOCTH OT BPEMEHH BEJIMYMHBI MOMEHTA
CHUJI, JEUCTBYIOIIUX Ha TEJO



15.

16.

17.

18.

19.

20.

7

t t
CINUIOIIHOH U IOJIBIM HUJIMHAPBI, UMCIOUC OJUHAKOBBIC MACChI U PAINYChl, BKaTbIBAOTCA 0e3

IPOCKaJIb3bIBaHMSI HA FTOpKY. Eciin HayanbHble CKOPOCTH TEJ OIMHAKOBBI, TO
BbIILIE TOJHUMETCS MOJIbIH 1Iap
00a TeJsla HOJTHUMYTCS Ha OJIHY U TY XK€ BBICOTY

BBIILI€ TIOJTHUMETCS CILIOIIHOMN LUIUHAD
[Tpu yBenuueHUM yriioBOM CKOPOCTHU BpallleHus 11apa B 3 pa3a, ero KHHeTH4ecKasi SJHEpPTUs
yBenuuuTcs B 9 pas
yMEHbIIUTCS B 9 pa3
HE U3MEHUTCS
yBEJIMYUTCS B 3 paza

Cunpl nHEpPUMH 00YCIIOBIEHBI
B3aMMOJICIICTBHEM T€J B CUCTEME OTCUYETa
YCKOPEHHBIM JBMKEHUEM CUCTEMBI OTCUETa
YCKOPEHHBIM JIBH)KEHHEM Tell B CHCTEME OTCUeTa
PaBHOMEPHBIM MPSMOJIMHEHHBIM JIBUKCHHEM CUCTEMBI OTCUETA
Ha nBrxymuecs Tena BO Bpallaomeiics cucreMe orcuera JeicTByer
TOJIBKO IIEHTPOOSKHAS CHUTa
Tonbko cuina Kopuomnuca
1 1leHTpoOexHas cuia, u cria Kopuonmca
[Tpu yBenMueHUH YaCTOTHI BpallleHHUs] CUCTEMBI 0TcueTa B 4 pa3a cuna Kopuonnca
yBean4MBaeTcs B 16 pas
yBeNIUYUBaETCS B 4 pasza
ymMeHb1aeTcs B 4 pasza
HE U3MEHSAETCS
VYcnoBue miaBanus Teaa B )KUAKOCTH ONpEesieTcs
00BEMOM Tena
Maccoy Tena
dbopMoit u Maccoii Tena
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COOTHOIIICHHUEM HHOTHOCTeﬁ TCJIa U XKUAKOCTHU
21. YpaBHeHHE HEPA3PBIBHOCTH JIJI1 HEC)KMMAEMOW JKUIKOCTH UMEET BU/T

— = const
19

2
v

p+2

= const
S -v = const

P+pgh+pu

=const

22. Ilpu mepexoze BOJIbI U3 OJHOU TPYOBI B APYTYIO, THaMETP KOTOPOH B 2 pa3a MEHbIIIE,
CKOPOCTb TEUEHUS
yMeHbIlaeTcs B 2 pasza
yMeHbllIaeTcs B 4 pasa
yBEJIIMYUBAETCS B 2 pasza
yBeIMuuBaeTcs B 4 pasza
23. Ilpu yBenu4YeHUH MACChl Ipy3a MPYKUHHOTO MasiTHUKA B 4 paza, mepuoa
yMeHbIlaeTcs B 4 pasza
yMEHbIIaeTcs B 2 pasza
yBeJIMUYuBaeTcs B 4 pasza
yBEJIIMYUBAETCS B 2 pasza
24. MakcumalibHas CKOPOCTh TAPMOHUYECKUX KOJIeOaHU paBHa

|Ad)
107
A
x|
25. Ilpu yBenu4eHUH 4acTOTHI KoJieOaHuii B 2 pa3a MoJHAs DHEPTUsI MaTePHAIBHON TOUKH,
COBEPIIAIOIICH rapMOHUYECKUE KOIeOaHms
yMeHbIIaeTcs B 4 pasza
yMEHbIlIaeTcs B 2 pas3a
yBeJIUYUBAETCs B 4 pasza
yBEJIMUYUBaETCs B 2 pa3a
26. OCHOBHBIM CBOMCTBOM BOJIH SIBJISIETCS
MEePEHOC YacTull 0e3 rmepeHoca SHePruu
MepPEeHOC dHepruu 6e3 mepeHoca YacTHil

MEPEHOC, KaK YacTHULl, TaK U SHEPTUU
27. CBs13b MEXY JAJIMHON BOJHBI U CKOPOCTBIO €€ paclpoCTpaHeHHsl BhIpaxaeTcst popMyIioi

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

28. PaccrosiHue MCKAY COCCAHUMMU Y3JIaMU CTOSTUEH BOJIHEI PaBHO

N o & N
SIS
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29. CBs13b MEX1y DHEPTUEH U UMITYJIbCOM PEJISITUBUCTCKONM YaCTUII UMEET BUJL

E=\m’c* + p’c’

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

P dmy v

dt

N

o M

1-0° / c’

31. Macca aBukylIecs 4acTHIIbl BABOE OOJIbIIIE MACCHI TOKOS MPU CKOPOCTH YaCTUILIBI PaBHOM
3
—c
2
3
—c
4
NE)
—c
2

c

32. Ecnu oMH U3 ABYX TOUYEUHBIX 3aps0B YBEIUUUTH B 2 pa3a, 4TOOBI CHJIa KYJIOHOBCKOTO
B3aMMOJIEHCTBUS OCTAJIaCh NOCTOSTHHOW, PACCTOSIHUE MEXAY HUMH HAJ0
YBEJIMUYUTH B 2 pasza
YMEHBILUTH B 2 pa3a

YBCIUYUTH B \/E pa3a

YMEHBUIUTH B V2 paza
33. Hanps»kK€HHOCTh 3JIEKTPUYECKOT0 MOJISl U3MEPSIOT C MOMOILBIO MPOOHOT0 3apsana g, . Eciu

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

HE U3MEHUTCS

YBEJIUYUTCS B N pa3

YMEHBIIUTCSA B N pa3

YBEIMUUTCA B 11° a3

34. I'paduix 3aBUCHMOCTH HaIPsKEHHOCTH E a1iekTpocTaTiueckoro nojs AByX 3apsKeHHBIX

IUIOCKOCTEN ¢ OIMHAKOBOM MOBEPXHOCTHOM INIOTHOCTBIO HA PacCTOSIHUM d ApyT OT Apyra
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35. Ha pucyHke noka3aHo HampapiieHHe £ HanpspKeHHOCTH 3JIEKTPUYECKOTO IMOJIs IBYX PaBHBIX
10 MOYJIIO TOYEYHBIX 3apsI/IOB ¢, U ¢, B TOUKE A, paBHOYJAJICHHOH OT 3THX 3apsAA0B. 3HAKN
ATHUX 3apsA70B OyayT

*r—
>,
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q,>0,q,<0
q,<0,9,>0
q,>0,q,>0
g, <0, g, <0

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

37. I'pagueHT NOTeHIMAaNa 3JIEKTPUUECKOT0 MOJIs OTPUIATENbHO 3apsKEHHON 0€CKOHEUHOM
IUIOCKOCTH B TOYKE A MMEET HallpaBICHUE

-G

IN+=
oV

3v




1
2
3
4

38. EMKoCTh Kax10T0 KOHJeHcaTopa B 6aTapee C =100n@ . O6mas eMKoCTh OaTapen

KOHJIEHCATOPOB paBHA [nCD]
¢
| |

40
75
100
400
39. Ha pucyHke nokaszaHa 3aBUCUMOCTb CUJIbl TOKa B IPOBOJHUKE OT BpeMeHU. 3a Bpems oT 10 ¢
110 20 ¢ uepe3 ceyeHue 1o MPOBOJAHUKY IPOIIEIT 3aps]l [KJZ]

I
80

60

. \
\

5 40 15 20 25 30il

150
200
350
400
40. ConpoTHBIIEHHE yUacTKa enu A B, IpeICTaBIEHHOTO Ha PUCYHKE, /1€ KaX bl PE3UCTOP

R =30 Om, pasro [On]

R R
A R B
— [ —
R
1
| I |
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40
50
75
120
41. Jlamnouka BKJIFOUEHA B ceTh ¢ HanpsbkeHueM 200 B u nponyckaet Tok 0,5 A. 3a 2 yaca
JaMIo4yKa noTpedIsieT SHEPTUI0 PaBHYIO [ﬂofc
200
10°
360-10°
720-10°
42. Bropoe npasuiio Kupxroda umeer Bua

> IR =0

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

43. HanpskeHHOCTh MarHMTHOT'O TIOJISl B LIEHTPE KPYrOBOIO BUTKA pajguycoM 10cwm, 1o KoTopoMy
TeueT ToK 1A, paBHa [A/u]
8
2
10
5

44. B nByx mapaJjiebHbIX IPYT APYry IPOBOJHHKAX TOK T€UET B IPOTUBOIOIOKHBIX
HanpasieHusx. [IpoBogHuku
HPUTATUBAIOTCS
OTTaJIKUBAIOTCA
HE B3aMOJIEHCTBYIO IPYT C IPYroM
MIOBOPAYMBAIOTCS B OJJHOM HalpaBlI€HUU

45. Ha pucyHke u300pakeHbl CE€4eHHs IBYX JUIMHHBIX MapajlieIbHbIX IPOBOJHUKOB C TOKaMH,
npudeM [, = 21, . IHIyKuus pe3ynbTUPYIOIIEr0 MarHUTHOT'O 1OJIs paBHA HYJIO B HEKOTOPOH
TOYKE MHTEpBaJa

o0 o e
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46. Butok mpoBo/ia HAXOUTCSI B MArHUTHOM T10JI€, IEPIIEHAUKYJIIPHOM ITUIOCKOCTU BUTKA, U
CBOMMM KOHIIaMU 3aMKHYT Ha aMIiepMeTp. MarHuTHasi HHAYKIUS TOJIsl MEHSIETCSI ¢ TEeUEHUEM
BPEMEHH COTJIACHO TpaduKy. AMIIEpMETp MOKAKET HATMIHUE HICKTPUIECKOTO TOKA B MOMEHT

BpEMEHU
B A
£ + =S
1 2 3 4 ¢
e
I !
! |
| |
or0molc
orlmo3c
or3modc
or0modc

47. Ilpu yMeHbIIEHUH MarHUTHOW MHIYKIIMH B 3 pa3a 00beMHas IIIOTHOCTh SHEPIUU MarHUTHOTO
0TSt
yBEIMYHTCS B 3 pasza
YMEHbIIUTCS B 3 pas3a
yMEHbIIHUTCS B 9 pa3
yBenuuuTcs B 9 pas

48. BemectBo, 06anaroiiee ClIOHTAaHHON HAMarHUY€HHOCTHIO B OTCYTCTBHUHU BHEIITHETO
MAarduTHOTO I0JIf, 3TO
JUaMardieTuk
napaMarHeTHK
dbeppoMarueTuk
TUDIIEKTPUK

49. Ha pucyHke npeacTaBiieHa MeTJis Tucrepesnca peppomarsetuka. KosprurusHoii cuie

COOTBCT! CTBYIOT TOYKH
M

Ou?2
Oul

lu4d
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3ub
50. KonebaTenbHbIi KOHTYP COCTOMT M3 KOHAEHCATOPA JIEKTPOEMKOCThI0 C M KaTyIIKH
MHAYKTUBHOCTBIO L. Eciiu 371€KTpoeMKOCTh KOHJIEHCATOPA U UHAYKTUBHOCTb KaTYIIKU
YBEJIMYUIKUCH B 3 pasa, TO MEepPHOJ] CBOOOIHBIX JIEKTPOMArHUTHBIX KOJIEOAHUN B 3TOM
KOHTYpe
yBEJIUYUTCS B 3 pasza
YMEHbIIUTCS B 3 pas3a
yBeM4uuTCs B 9 pasza
HE U3MEHUTCS
51. K nocnenoBaTenbHO COETUHEHHBIM PE3UCTOPY, KOHIEHCATOPY U KaTYIIKE MOJAaHO

nepemenHoe Hanpsbkenue U. Ecnu najenne HanpsbKeHUs: Ha pe3ucTope Up =08 , Ha

U, =5B U.=2B

KaTyLHKe U KOHJIEHCATOpe , To U paBHO [B ]

~ L W N

52. 1o yyacTKy 1ienu conpoTuBiieHneM R Teder rnepeMeHHbI TOK, MEHSIOIUNACS 110
rapMOHMYECKOMY 3aKOHY. ECiM yMeHbIIUTH JEHCTBYIOLIEE HANIPSKEHUE B 2 pasa, a
COINPOTHUBIIEHUE YBEJIUYUTD B 4 pa3za, TO MOIIHOCTb HA 3TOM y4YacTKe

yMeHbLIuTCA B 16 pas
YMEHbIIUTCS B 4 pa3a
yBeIu4uTCs B 4 paza
yBesnuuuTcs B 16 pas
53. [lonnas cucrema ypaBHeHH MakcBesia Aiis 3J1€KTPOMarHuTHOTO MOJIsl UMEET BUJ

Crnenyromas cucrema ypaBHeHI/Iﬁ

§Edl——j——ds

i

§H :—I—dS
L

ﬁ)d ~0

S

§§d§=0

S

CIipaBCJiMBa IJid ICPEMCHHOT'O 3JICKTPOMArHuTHOTO ITOJIA



B OTCYTCTBHUC 3apsAKCHHBIX TCJI 1 TOKOB IIPOBOANMOCTHU
IIPpU HAJIMYUHU 3aPAKCHHBIX TCJI U TOKOB IPOBOANMOCTHU
B OTCYTCTBUEC TOKOB ITPOBOAMMOCTHU

B OTCYTCTBHUC 3apsAKCHHBIX TCJI

54. JInst 5NeKTpOMarHUTHBIX BOJIH XapaKTEPHO SIBJIEHHE, KOTOPOE HE SIBISETCS OOLIMM CBOHCTBOM
BOJIH JIFOOOW TIPUPOIBI
IpeIOMIICHNE
HOJISIPU3ALUS
nudpakus
UHTEpEepeHIHS

N
55. B anekTpoMarHuTHOM BOJTHE, PACIIPOCTPAHSIIOIIEICS CO CKOPOCThIO UV, MPOUCXOAST
- -
KoNeOaHUs BEKTOPOB HANPSKEHHOCTEH dnekTpuueckoro nois £ u marnurnoro nmons H .

- - 4

Bektopsl £, H u U uMeroT B3aMMHYIO OpHEHTALUIO

[
;¢\;¢
My o) Nl oy

Sl &Y
cv omy

HoE
<l
cl ct
T s A

i} §¢

-

-

es TN oS TR o O o S I

gl

56.Jya AB npenomusierca B Touke B u uuer mo nyru BC. Ecnu n, =const, a n,

YBCIUYUBACTCA, TO JIYY NPEIIOMIIACTCS IO IMYyTH

A

AW -

32



57. SIBneHue MOTHOTO BHYTPEHHETO OTPaKEHUsI HAOII0JaeTCs IPU YCIOBUU
n, >n,
n, <n,
n,=n,
n, <<n,
58. PaccTrosiHne OT mpeaMera 10 pacceuBarolled JUH3bI 4 cm, PACCTOSIHUE OT JIMH3BI 10

n3o0pakeHus 2 cu. DOKyCHOE pacCTOsTHUE JIMH3BI paBHO [ cm]

WA AW =P

59. BoaHBbI cTpOro onpeaeneHHon U NoCTOTHHOM YacTOThI — 3TO
KOT'€pEHTHBIE BOJIHBI
MOHOXPOMAaTHYECKHE BOTHBI
rapMOHHYECKHE BOJIHbI
CTOSTYHE BOJIHBI

60. JIBe KOorepeHTHbIE CBETOBBIE BOJHBI ¢ A=500HM TMPUXOIAT B HEKOTOPYIO TOUKY IPOCTPAHCTBA

C pa3HOCThIO X0/ 2,25 mxkm. Pesynbrar untepdepeHiuu B 3Toif Touke Oyner
max 5 nopsijka
max 4 nopsiika
min 5 nopsiaka
min 4 nopsiaKa

61. [Ipoxons yepes MIICHKY, 3€IE€HBIH CBET MPH YMEHBIICHUH TOJIIUHBI IUIEHKH CTAHOBUTCS
KpPacHbIM
HE U3MEHSIETCSI
¢buoneToBsIM
roixy0obpIM

62. Iudpakuus cBeTa— 3TO
HAJIOKCHHUEC KOI'CPCHTHLIX BOJIH B IIPOCTPAHCTBE
ornbaHue CBETOBBIMH BOJTHAMH MPEMSATCTBHUMA
pa3o’KeHue CBETa B CIEKTP
yrnopsiioueHre KojaebaHuii CBETOBOTO BEKTOpa

63. Yucno mtpuxoB Ha 1 cm qUPPaKIMOHHON PeleTKH ¢ TepuooM 1 mxm paBHO
10
100
1000
10000

64. Jlucniepcusi Ha3bIBa€TCS HOPMAJIbHOM, €CIIU NPU YMEHBIIEHUH JJIUHBI BOJHBI A IOKa3aTellb

MpeTOMIICHUS
YBEJIMYUBAETCS
HE U3MEHAETCS
YMEHbILIAETCs

65. IHTEeHCUBHOCTD CBETA, MPOILIEAIIETO Yepe3 MOAPU3aTop M aHAIU3aTop OyIeT MaKCUMaIbHOM,
33



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

66. Ecnu cBeT nmajaet Ha rpaHuIly pas3zelia ABYX JUIJIEKTPUKOB, TO
OTPaXEHHBIN U MPEJIOMIICHHBIH JTy4d YaCTUYHO TOJISPU30BAHbI
OTPa)KEHHBIN U MPETOMIICHHBIN JTy4d HE MOJIIPU30BAHbI
OTPaXEHHBIN U MPEJIOMIICHHBIH JIy4U B3aUMHO MEPIEHANKYISIPHbI
OTPa)KEHHBIN U NPETOMIICHHBIN JTyYH MI0CKOMOISPU30BAHbI

67. Ilpu nBOMHOM J1ydenperoMIEHUN
OOBIKHOBEHHBIN 1 HEOOBIKHOBEHHBIH JTY49H HE MOJIIPH30BAHBI
OOBIKHOBEHHBII 1 HEOOBIKHOBEHHBIH JTy4H YaCTUYHO MOJISIPH30BAHbBI
OOBIKHOBEHHBIN M HEOOBIKHOBEHHBIH JTY4H TUIOCKOIIOJIIPH30BAHBI B TAPAIIICITBHBIX
IUTOCKOCTSIX
OOBIKHOBEHHBIN 1 HEOOBIKHOBEHHBIH JTy4H TIOCKOIIOJISIPH30BaHBI BO
B3aUMHOIIEPIICHIUKYISIPHBIX TUNIOCKOCTSIX.

68. BCH_IeCTBa, CIIOCOOHEBIE IIOBOPAYUBATD IIJIOCKOCTD ITOJIApU3allUU, ABJIAOTCA
OIITHYCCKHN aKTHBHBIMH
OINTUYCCKHU U30TPOITHBIMU
OIITHYCCKH aHU30TPOIIHBIMHA
OIITUYCCKHU HE aKTHBHBIMU

69. YuusepcanbHast pyHkuus Kupxroda as TemioBoro u3jiydeHus paBHa
CIEKTPAJIbHOM MOMIOIIATEIbHOW CLIOCOOHOCTH YEPHOTO TeIa,
CHEKTPAIbHOM MOTIOIATENEHONW CIOCOOHOCTH CEpOro Tena,
CHEKTPaJIbHOM MJIOTHOCTH SHEPTEeTUYECKON CBETUMOCTH YEPHOIO Tea,
CHEKTPAJIbHOM INIOTHOCTH SHEPreTUYECKON CBETUMOCTHU CEPOTO Tela

70. Ha pucyHke TOKa3aHa KpUBas 3aBUCHMOCTH CHEKTPAJIbHOH IUIOTHOCTH HHEPTETHYECKOU
CBETUMOCTHU a0COJIIOTHO YepHOro Tena oT AnuHbl BoaHbl npu 8000K. Eciu temneparypy tena

yBenuuuTh 10 16000 K, To njMHA BOJHBI COOTBETCTBYIOINIAS MAKCUMYMY W3JIy4eHHS OyIeT

pasua [nu]
I, 000K
|
|
|
I
I
|
|
|
! s
400 A HM
100
200
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600
800

71. YpaBuenue DitHmreiHa 1151 GoTod(PdekTa BrIpakaeT 3aKOH COXpaHEHUS

UMITYJIbCa
SHEPruu

MOMEHTa UMITYJIbCa
IIEKTPUUYECKOTO 3apsizia

72. 3aBUCUMOCTh MaKCHUMAJIbHOW KHHETHYECKOW SHepruu (HoTodsIeKTpoHOB W OT 4acTOTHI V

najanmx Ha ¢porodaeMeHT GoToHOB cooTBeTcTBYET rpaduk 1. Ecnu maHHbIN GoTORIEMEHT
3aMEHHTH JApPYyrUM ¢ Oojbliei pabotoit BbIXOga, TO Tpaduky W =f (v) Oynmer

COOTBETCTBOBATH

N W =

73. Ha pucyHKke TpuBEEHBI JBE BOJbTAMIIEPHBIE XapaKTEPUCTHUKU OAHOTO (oTornemenTa. s
YacTOT V MaJarollUX W3TYYEHHI U OCBEIIEHHOCTEN E CIpaBedIMBO
/\J

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

74. JlaBneHue cBeTa Ha YEPHYIO OBEPXHOCTD
B 2 pa3a MEHbIIIE, YEM Ha 3€pKaJIbHOU TOBEPXHOCTU
B 2 pa3a 0oJbllle, YeM Ha 3epKajIbHOM IOBEPXHOCTH
OJIMHAKOBO C JJaBJICHUEM Ha 3€pKajbHON OBEPXHOCTH
B 4 pa3a 6oJbllle, YeM Ha 3epKajIbHOM IOBEPXHOCTH

75. Ilpu >ddexre KomnroHa s magaromero W3IydeHUs IJIWHONW BOJIHBI A W PacCESHHOTO

U3JIy4eHHUST A' CIpaBeJIMBO

A>A

A'>A

A=A

A'>> A

76. Ha pucynke n3o0pakeHbl CTallMOHAPHBIE OPOUTHI aTOMa BOJOPOJIa corjacHo Mozaenu bopa, a

TAKXEC yCJ'IOBHO I/I306pa)I(CHBI nepexoabl JJICKTPOHA C O,HHOﬁ CTaHHOHapHOﬁ Op6I/ITbI Ha
z[pyrylo, COIIPOBOXK AU CCA I/ISJIy‘{eHI/IeM KBaHTa OHCPIUH. MaKCHMaHBHOﬁ qacToTe

H3JTyUCHUS B CCpUHN Jlakimana COOTBCTCTBYCT IICPEXO]

S5n—>1n
5n—2n
5n—3n
2n —>1n

77. Me;my TpEMA HUXHHUMU YPOBHAMHU SHECPIrUU IJICKTPOHA B aTOME BOAOPOAa MHUHHUMAJIbHAs

qacToTa nmorjionacmMoro (I)O_TOHa COOTBCTCTBYCT IICPEXOAY

E=0
E-
E;
E,
E2—> E]
El—)Ez
E2—>E3
E 1—>E3
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78. Ilnuubl BoJIH 1€ bpoiis 1js 3I€KTpOHA, MPOTOHA U @ - YAaCTHIbI, ABWKYIIUXCA C OJMHOU U

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

79. BeposTHOCTh OOHAPYKUTH IEKTPOH HA YIaCTKE (a,b) OJHOMEPHOTO MOTECHIIMAIBHOIO SIIIUKA

b

¢ OECKOHEYHO BBICOKMMH CTEHKAMH BBIYMCIISIETCS IO (bOpMy.TIC w =J-a)dx, rie o -

a

IUIOTHOCTh BEPOSITHOCTH, ompenensemas y - (yakmueir. Ecom y - QyHKous umeer Bup,

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

Lo

(ST N | — | — 5|w

b
=
P~

L¥%}

80. HacTh MCXOAHBIX PaJMOAKTUBHBIX S/I€p pacHaJalollrXcs 3a BpeMs paBHOE JIBYM IMepHOjiaM

noJypacraja, paBHa
3

81. B pesynprare f - pacmaga sapa ¢ HOPSAKOBBIM HOMEpoM Z, oOpasyeTcst 3JIEMEHT ¢

MOpsAAKOBBIM HOMEPOM B Ta6HI/II_IC MeHnaeneeBa

742
Z+1

37



Z-1
Z-2

82. Slxpo m3oTona ypana .U TOCIE HECKONBKMX DaJIMOAKTHBHBIX PACIaOB MPEBPAIIAETCS B

SIPO M30TONA 5, U B PE3yNbTATE

OJIHOTO ¢ U IBYX [ pacnajioB

OJIHOTO ¢ W OJHOTO [3 pacrajos

JIBYX @ W JIByX [} pacmanoB
TaKO€ IIPEBPALLEHIE HEBO3MOXKHO

6. METOOAUYECKHUE MATEPHUAJIbI, ONPEJAEJJAIOINUE INTPOLENLYPbI

OIIEHUBAHMS 3HAHWH, YMEHWH, HABBIKOB U

JAEATEJIBHOCTH

(MJIN)

6.1. Pe3y.m>TaT1>1 OCBOCHHUHA yqeﬁﬂoﬁ AUCIHMIIJIMNHBI, MOJIC/KAIIUE IIPOBEPKE

OIIBITA

Pesysbrarel 00y4eHus

KoHTponupyemble KOMIETEHIIUN OcHOBHBIE TTOKA3aTENH OrneHOYHbBIE
(0OBEKTHI OLICHUBAHUSA)
(4acTh KOMIETEHIINN) OLIEHKU pe3yJIbTaTOB cpeacTBa
1 2 3 4
OK-7 criocoGHOCTB K 3HaTh: MIPUMEHATh TNoNTydeHHble | [IpakTHueckoe
CaMOOPTaHU3AINH U CTpyKTypy CaMOCO3HAaHHUS, €r0 | 3HaHUS AN OOBSICHEHHS | 3aHATHE,
camM000pa30BaHHIO pOIb B JKU3HEACATCIFHOCTH | YCIOBHH MPOTEKAHUS nmabopaTopHEIE
JUYHOCTH. (¢u3ndeckux sBICHWA B | pabOTHL,
.Bumer caMOOICHKH, YpOBHHU | IPUPOAE ¥ TPUHSITHSA | KOIUIOKBUYM.
NPUTA3aHUM, WX BIMAHUS Ha | MPAKTUYECKUX PEIIeHHH | TeCTHpPOBaHHE.
pe3ynbTraT  00pa3oBaTeNbHOMN, | B IOBCEIHEBHOM KU3HH;
npodeccroHaNbHOMI (dbopmupoBaTth
JIESITETIBHOCTH. COOCTBEHHYIO ITO3HUIIMIO
Oransl Mpo¢eCcCHOHATBHOTO | 110 OTHOIIICHUIO K
CTaHOBJICHUS JIMUHOCTH ¢busnyeckoii
Ymerb: nHpopmanny,
CaMOCTOSITETEHO OIICHWBATH | MOJly4aeMON W3 pa3HBIX
POJb HOBBIX 3HAHWI, HABBHIKOB M | HCTOYHHUKOB;
KOMIIETEHIIUH B
00pa3oBaTeNpHOMN,
npogeCCHOHATBHOM
JIESITETIBHOCTH.

HHaHI/IpOBaTB N OCYHICCTBJIATH
CBOIO JICSTENIFHOCTh C YYETOM
pe3yJIBTaTOB aHanm3a,
OIICHUBATb W IIPOrHO3UPOBATH

MOCJIeACTBUS CBOCH
COIIMAJIBHOM u
npoQeCCHOHATBHOM
JIESITEIBLHOCTH.

Baagern:

.HaBblkamMHu moO3HaBaTeIBLHONH H
y4aeOHOM JIESITEIILHOCTH,
HaBBbIKAMU paspenieHus
mpobieM.

HaBbikamMy mowWcKka METOIOB
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peuIcHusl NPaKTUYCCKUX 3ajad,

MIPUMEHEHHUIO Pa3IMYHBIX
METOJOB MO3HAHUS.

dopmamu u METOLAMHU
camMoo0y4deHHs u
CaMOKOHTPOJISL.

6.2 Illkana oneHNBaHUsI IVIAHUPYEMBIX Pe3yJIbTATOB 00y4eHus!

6.2.1 Texyuuii u pyoe:KHbII KOHTPOJIb
B pamkax tekymiero u py0eXHOT0 KOHTPOJIS [0 TUCIUTUTHHE CTYJCHT MOXKET Ha0patTh 10
70 6aimoB. Pactipeienienne 6auioB MPUBEICHO B TAOJIHUIIE.

[IIxasa onieHnBaHus

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

6 Yactuunoe [Tonnoe nnu | [lonnoe nnmn [Tonnoe WIIn
MoCeleHue YaCTUYHOE YaCTUYHOE YaCTHUYHOE
ayJIUTOPHBIX MOCEIICHUE HOCELICHUE HoceleHNe
3aHSTHH. ayTUTOPHBIX ayJTUTOPHBIX ayJIUTOPHBIX
HeynosnerBopuren | 3anstuid. Yactuunoe | 3andartuil. [lonnoe | 3anstuid.  [losHoe
bHOE  BBIMIOJHEHUE | BHIMOJIHEHHE U | BBIMIOJHEHHE U BBITNIOJTHEHHE u
na00OpaTOpHBIX W | 3alIUTa 3amuTa 3aluTa
MPAKTUYECKHUX nabopaTopHbIX U | 1a0OpaTOPHBIX U | JIAOOPATOPHBIX |
paoor. [Tnoxast | mpakTUYECKUX MPAKTUYECKUX MPAKTUYECKUX
MOATOTOBKA K | paboT. pabor. pabor. Bricokue
0amIpHO- VY nosnerBopurensH | Xopoue IIOKa3aTeNN 1o
PEUTHHTOBBIM ple TOKa3aTelu [0 | OoKa3aTesu Mo KOJUIOKBUYMaMm |
MEPOTIPUSITHSIM. KOJUIOKBUYMaM U | KOJUIOKBUYMaM | TECTUPOBAHUSM.
Crynent HE | TECTUPOBAHUSM. TECTUPOBAHUSM.
JIOTTYCKaeTCsl K
IIPOMEKYTOUHOU
aTTECTaIlUU

6.2.2 TlpomexyTOUHASI ATTECTAIUA
OrneHka pe3yabTaTOB OCBOCHUS Y4e€OHOW IUCIHHUIUIMHBI B 1 cemecTpe MNpPOBOAUTCS IO
CIEAYIOUIEH IIKaJe, MPUMEHIEMOM Ha 3a4eTe:

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

36-60 6am10B 10

uTroram

TEKYILIETO 151
pyOexxHOTO
KOHTPOJIS, Ha
3a4ére HE
OTBETHJI Ha
TEOPETUYECKUI

BOIIPOC M HE

KOHTPOJISI, Ha 3a4€Te JaJ MOJIHBIM (YJACTUUHBINA) OTBET HA
TEOPETUUECKHUI BOMIPOC U YACTUYHO (TIOJTHOCTHIO) PEIINI 3a1ady.
Crynent umeet 46-60 6ayIOB 1O UTOTaM TEKYIIETO U PyOEKHOTO
KOHTPOJISI, Ha 3a4€Te J]aJT MOJTHBIM OTBET HA OJIMH BOMIPOC HIIH
peunn 3aaady.
Crynenty, umeromniemy 61-70 0amioB Mo WTOTaM TEKYIIETO H
pyOEKHOTO KOHTPOJS, BBICTABISETCS OTMETKAa <«3auTeHo» 0e3
cIayd 3a4uéTa.
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peuu 3agaqy.

OHGHKa PE3YIbTAaTOB OCBOCHMHSA yqe6H0171 JUCHUIIIIMHBI BO 2 CEMECTPE IMPOBOAMUTCA IIO
IKajJe, HCHOHB3yeMOﬁ Ha 3K3aMCHC!:

Cemectp

HeynosnerBopure
JIBHO

(36-60 6am0B)

Crynent umeer 36-
60 OammoB 1O
WUTOTaM TEKYIETO
u pyOexHOro
KOHTPOJIS, Ha
JK3aMEHE He Jal
IIOJIHOTO OTBETA HU
Ha OJIMH BOIIPOC.
Cryznent umeer 36-
45 OawioB 1O
UTOTaM  TEKYIIETro
u pyOexHOro
KOHTPOJIS, Ha
DK3aMEHE an
TTOJTHBIN OTBET
TOJILKO Ha OJUH
BOIIPOC

[IIxasa onieHnBaHus

VY 10BIETBOPUTENLH
0
(61-80 6anmoB)

Crynent umeer 36-

50 ©OamwioB 1O
UTOTaM TEKYIIEro u
pyOSKHOTO

KOHTPOJIA, Ha
9K3aMEHE aai

MOJHBIM OTBET Ha
OJMH  BONPOC H
YaCTUYHO
(IIOTHOCTBIO)
OTBETHJI Ha BTOPOH.
Crynent umeer 46-

60  OGamioB  mO
UTOTaM TEKYIIETO U
pyOexKHOTO

KOHTPOJIS, Ha
9K3aMeHe aan

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

Xoporio
(81-90 6amnoB)

Crynent umeert 51-
60 6aIoB 110
UTOTaM TEKYIIETro 1
pyOexkHOTO
KOHTPOJIS, Ha
dK3aMEHE Aai
IOJIHBIM OTBET Ha
OJIMH BOTIPOC U
YaCTUYHO
(IOTHOCTBIO)
OTBETHUJI HA BTOPOM.
Crynent umeet 61 —
65 0ajuIoB 110
WUTOTaM TEKYIIEro 1
pyOeKHOTO
KOHTPOJIA, Ha
DK3aMEeHE Aai
IIOJTHEIA OTBET Ha
OJIH BOMPOC U
YaCTUYHO OTBETHUII
Ha BTOpou. CTyIneHT
nmeet 66-70 6amioB
10 UTOTaM TEKYIIETo
U pyOEKHOTO
KOHTPOJIS, Ha
JK3aMeHe) aal
MOJHBINA OTBET
TOJIBKO Ha OJIMH
BOIIPOC.

O1inn4yHo

(91-100 6amwos)

CryneHnrt

HUMCCT

61-70 OayutoB 11O
UTOraM TEKYILEro

u pyOexHOro
KOHTpOJI, Ha
JK3aMeHe Jan

IIOJIHBIM OTBET Ha
OIMH BONpPOC U

YaCTUYHO
(TOJTHOCTBIO)
OTBETHUI
BTOPOM.

Ha

IIIkajia COOTBETCTBUSI PEHTHHIOBBIX OLIEHOK MATHOANIBHBIM OLIEHKAM JIJIsl OLIeHUBAHUSA

KYPCOBOii padoThI

PelitunroBas oneHka (B 6amnax)

O1eHKa 110 MITHOAJUILHOHN IIIKAJIE

91-100 «OTIINYHO
81-90 «XOPOUIO»
61-80 «YJIOBJIETBOPUTEIILHOY
MeHee 61 «HEYJOBJIETBOPUTEIHLHOY




7. Y4eOHO-MeTOAMYECKOE 0OOecnieueHHe TUCHUILINHBI (MO1YJIs1)

7.1 OcHoBHas1 JUTEpPaTYpa

p—

. Tpopumora T.U. Kypc ¢puzuku. U3x-Bo «Axagemus». 2012 r. 560 c.

2. Tpodumonra T.N. COopHuK 3amau 1o kypcy pusuku. M3n-Bo «Beicmias mkomnay, cepust «Jlms
BhICIINX y4eOHBIX 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 [DNeKTpoHHBINH pecypc]: yueOHux/ Hukepor

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

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

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

['yoxun, [[.A. IBanoB u ap.; noxa pen. B.M. benokonsitoBa - M. : MU3natensckuii tom MOU,

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

6. "Kypc obmeit ¢pusuku. OcHoBsl puszuku. T. I. Mexanuka. DIeKTpU4IeCTBO U MarHETH3M.

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

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

OU3SMATIIAUT, 2007."

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

7.2 lonoJIHUTeIbHASA JIUTEPATypa

1. ®pumr C.D. TumopeBa A.B. Kypc oOmieit ¢uszuxu. B 3-x tr. T.l. ®usnueckue OCHOBBI
Mexanuku. MonekynapHas ¢usuka. Konebanus u Bonnbl. M3a-so "Jlans". 2008 r. 13-e usm.
480 ctp. ISBN:978-5-8114-0662-3.

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

3. ®pum C.D. Tumopera A.B. Kypc obme#t puzuku. B 3-x T1. T.3. Ontuka. AToMHas Qu3uka.
N3n-Bo "Jlawp". 2008 r. 10-e u3a. 656 ctp. ISBN:978-5-8114-0662-3.

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

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

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

7. Uponos U.E. 3agaun no oOumieit ¢pusuke. M3a-so: «Jlanb». 2009 r. 13-e u3z., crep. 420 crp.
ISBN:978-5-8114-0319-6.

8. Tpodumona T.U. KpaTtkuii kypc Gpu3MKH ¢ prUMepaMu pelieHus 3a1a4d. YuedHoe nocodue. M.
«KHOPVYC». 2007.

9. Obmas ¢usnka (MexaHuka). Bompocel W 3amaHust UIsi TIPOBENCHHUS PEUTHHTOBBIX U
CEeMMHAPCKUX 3aHATHH (yueOHo-meT.u31.) Temykye .M., [lununosa A.X., llle63yxoBa M.A.
KBbI'Y, Hanpuuk, 2003.

10. OO6mas ¢pusuka (MonekynspHas Gusnka). Borpocs! u 3aganus s NPOBEICHUS PEUTHHTOBBIX
U CEeMHUHApCKuX 3aHiATui (yueOHo-mer.u3n.) TemykyeB M.M., lununosa A.X., llle63yxoBa
M.A. KBI'Y, Hanpuuk, 2005.

11. Obmas ¢usuka (Mexanuka. MonekynspHas ¢usuka). Borpockl u 3ajanus A1 1poBeeHus
PEUTHHTOBBIX U CEMHHAPCKUX 3aHATHH (yueOHO-MmeT.u31.) TemykyeB .M., [lununosa A.X.,
[le63yxoBa M.A. KBI'Y, Hanpuuk, 2005.

12. OOmas ¢u3uka. DIEKTPUYECTBO U MArHETU3M. DJIEKTPOMArHUTHbIE KOJeOaHHUsl U BOJHBL.//
TemykyeB .M., [lununosa A.X., [1le63yxoBa M. A., Tnynosa M.M. KBI'Y, Hanpuuk, 2011.

13. 2. «Obmas ¢usuka. OnTHka. DIEMEHThl aTOMHOU U siiepHOil pusuku» // AnekoBa A.M.,
Hunuaosoit A.X. KbI'Y, Hanpumk, 2012.
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14. Onrtuka. AtomHas u saepHas pusuka. O6mas ¢usuka. JlabopaTopHbIil MpakTHKyM. A3H30B
N.K. Tnynosa M.M. [Mununosa A.X. KbI'Y, Hansuuk, 2005.

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

16. O6mas ¢usuka. Jlaboparopusrit nmpaktukym. A3uzoBU.K. KymaxoBA.M. u ap. KBI'Y,
Hanpuuk, 2006.

17. ®usuka. Mexanuka u Monekysipaas pusuka. JlabopaTopHsiii mpakTukym. Azu3os 1U.K.,
Kapnanosa 3.U., [luniunoBa A.X., Hanpuuk, 2014.

18. Mexanuka . MosexynsipHas pusnka u TepMoguHaMuKka. JJabopaTopHbIii MPaKTHKYyM. A3H30B
N K., AnniekoB A.M., KymaxoB A.M., Tnynoea M.M., [{unmmaoa A.X., [lle63yxoBa M.A.

19. Hanpuuk 2016.

20. Ontuka. AToMHas u saepHas ¢pusuka. JlabopatopHslil npakTukym. A3uzoB 1.K., Anekos
A.M., Kymaxos A.M., Tnynoa uM.M., [ununosa A.X., [lle63yxoBa M.A., Illepuea 3.X,
Hanpuuk 2016.

21. DnekTpu4ecTBO U MarHeTu3M. JlabopaTopHbIi NPAKTUKYM.. Aszuzos UK.,
ArnekoB A.M., Kymaxos A.M., Tnynosa M.M., Ille63yxoBa M.A., lllepuesa 2.X, Hanpunk
2018.

22. DOnexrpuuectBo U marHetusM. Onrtuka. A3uzoB UK., [ununosa A.X., Illepuena 3.X.,
Hanpunxk 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 «KoncynbTaHT mmocy http://www.consultant.ru/
6 CUC «"apanT» http://www.garant.ru/

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

8. MaTepuajibHO-TeXHUYECKOE ofecredeHne TUCIUNINHBI

JIeKunMoHHBIN Kypc Mo AucHUIUIMHE «DU3KKa» MPOBOJIUTCS B CIENUATN3UPOBAHHON JIEKIIMOHHOM
ayJUTOpUN 00OpPYIOBAaHHON MPOEKTOPOM, HOYTOYKOM C 3alMCaHHBIMH Ha HEro oOydarouMMu
nporpamMmmamu 1o ¢usuke. B ayauropun umerorcst 70 nmocagiouHbIX MeECT.
JlaGopaTopHble 3aHATHS NPOBOAATCA B CHELHUATM3MPOBAHHBIX Ja0OPATOPHUSX OCHAIIEHHBIX
HECKOJIbKUMH JIeCATKaMHU J1a00paTOPHBIX pabOT, 0XBATHIBAIOLINX BCe pa3zeisl oomeil pusnku. [1o
BCEM pa3JiellaM HMEIOTCsS JIabopaToOpHble MPAKTHKYMBI, /1€ OTPaXXEHO COJepXaHHe, KpaTkas
TEOpHsl, MOPANOK BBIIOJHEHUS pPAaOOTHI, KOHTPOJIbHBIE BOMpOCHl. I[IpakTHueckue 3aHATHS
IPOBOAATCS B ayAUTOPUM OCHAIIEHHONM MHTEPAaKTUBHOM JIOCKOHM, HMMeEETCs J0CTaTOYHOE
KOJIMYECTBO 3a/1aYHUKOB U YY€OHUKOB.

IIpu npoBeneHNN NEKIIMOHHBIX U CEMMHAPCKUX 3aHATHI UCIIONb3YIOTCS:

JIUYEH3UOHHOE NPOSPaAMMHOe 0becnedeHue:

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

— AwntuBupycHoe mnporpammHoe obOecrneueHue Kaspersky  Endpoint  Security
Cranpaptabiii Russian Edition;

— AltLinux (Anst O6pa3zoBanue 8);

€80000HO pacnpocmpansemvle NPOSPAMMbL:
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— Academic MarthCAD License - MaTeMaTH4ecKoe MPOTrpaMMHOE OOecTeueHue,
KOTOpPO€ TM03BOJISIET  BBIMOJHATH, AaHAJIM3UPOBATh BaKHEWIIME HMH)KEHEPHBbIE pacyeTbl U
0OMCHUBATHCS MU,

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

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

— Far Manager - KOHCONBHBIM (hallIOBBIII MeEHEIKEp Ui OINEPAlOHHBIX CHCTEM
cemerictBa Microsoft Windows.

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

JUis CTYAEGHTOB C OIpaHMYEHHBIMH BO3MOXHOCTSIMU 3/10pPOBbSI CO3JIaHbl CIELHaIbHbIE
YCIIOBHSA JUTSI TIOTy4eHUs1 00pa3oBaHus. B 1ensx JOCTYIHOCTH MOXY4EHHUs BBICIIETO 00pa30BaHUs
1o 00pa3oBaTeIbHBIM MPOrpaMMaM MHBAJIUAAMU U JMIIAMUA C OTPAHUYEHHBIMU BO3MOKHOCTSAMH
3/I0pOBbsI YHUBEPCUTETOM 00ECTICUMBACTCS:

1. AnpTepHaTuBHas Bepcus ouuanbHOro caiita B cetu «MHTepHeT» U1 Cl1aboBUIAIINX;

2. JIns "HBAMMIOB C HAPYIICHUSIMU 3peHUs (CIa00BHUSIINE, CICTIBIC)

- TNPHUCYTCTBHE ACCHCTEHTA, OKAa3bIBAIOLIET0 OO0YYaIOLIEMYCsl HEOOXOIMMYIO IOMOIIb,
OyOIMpoBaHUE BCIYX CIPABOYHOM HMH(POPMAIMM O PpACIHCAHUHM YYEOHBIX 3aHSATHIA; HaJIHMUUE
CPEACTB JUIsl YCWIEHUS OCTaTOYHOIO 3peHHus, OpaillieBCKOMl KOMIIBIOTEPHOM TEXHMKH,
BUCOYBEIMUUTENCH, TMpOrpaMM HEBH3yalbHOTO JOCTyma K HWHPOpPMALUHU, TPOTrPAMM-
CHUHTE3aTOPOB peud M IPYruX TEXHUYECKUX CPE/ICTB MpueMa-nepesaun yuyeOHol nHpopmauuu B
JOCTYITHBIX (OpPMaXx JUIsS CTYJACHTOB C HAPYIICHUSIMH 3PEHHS,;

- 3aJ]aHMsl JUIs BBITTOJIHEHHSI HA K3aMEHE 3a4UThIBAIOTCS ACCUCTEHTOM,;

- TUCHMEHHBIC 33/JaHUSl BBIOJHSIOTCS Ha Oymare, HaJMKTOBBIBAIOTCS ACCHCTEHTY
00y4aromuMmcs;

3. JIns WHBANWAOB W JIMII C OTPAaHWYEHHBIMH BO3MOKHOCTSIMH 30POBBSI IO CIyXY
(cnabocabliamniye, Tayxue):

- Ha 3a4eTe/3K3aMeHEe NMPHUCYTCTBYET aCCHUCTEHT, OKA3bIBAIOIINI CTYIEHTY HEOOXOIMMYIO
TEXHUYECKYIO TOMOIIb C Y4ETOM MHIMBUAYAIBHBIX 0COOEHHOCTEH (OH IMOMOTraeT 3aHATh pabouee
MECTO, TIEPEABUTATHCS, TPOUYNTATh U O)HOPMUTH 3a/IaHKE, B TOM YHCIIE 3AIICHIBAs O] IUKTOBKY);

- 3a4eT/7K3aMEH NPOBOJUTCS B MUCbMEHHOU (opMe;

4. JIns WHBaIMIOB W JUI] C OTPaHUYECHHBIMH BO3MOKHOCTSIMHU 3JI0POBbBS, MMEIOIINX
HapyLIeHUs. OMOPHO-IBUIATEIILHOIO amnmapara, CO3[aHbl MaTepUalbHO-TEXHUYECKHE YCIIOBUS,
o0OecrieunBaroIie BO3MOXXHOCTh OECHpPENSITCTBEHHOIO JOCTyNa oOOydaroluxcs B ydeOHbIE
NOMEIIEHUs,, O0bEKTYy MUTaHMs, TyaleTHble W JApYyrue IOMEUIeHHUs YHHMBEpPCHTETa, a TaKxke
npeOBIBaHMS B YKa3aHHBIX TIOMEIIEHHUIX (HaJTMYre pacIIMPEHHBIX IBEPHBIX TPOEMOB, TIOPYIHEH U
JPYTUX MpUCIOCOOTICHUI).

- THCHMEHHBIC 3aJ[aHWs BBHIMONHAIOTCS Ha KOMIBIOTEPE CO CIEIHATU3HPOBAHHBIM
IPOTpaMMHBIM 00eCTieYeHHEeM MIIM HaIMKTOBBIBAIOTCS] aCCUCTEHTY;

- T10 YKEJIAHWIO CTYJIEHTa PK3aMeH IMPOBOANTCS B YCTHOH (popme.

OOyuaromyecss U3 4KCia JHIl ¢ OTPAaHUYEHHBIMH BO3MOXKHOCTSMU 37I0POBbsI 00ECTIEYEeHbI
AIIEKTPOHHBIMU 00pa30BaTEIFHBIMU pecypcamMu B (hopMax, aJanTHPOBAHHBIX K OTPAHUYCHUSIM UX
3/10pOBBSL.
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10. INCT UBMEHEHMIA (JIOITOJTHEHMIA)

B pabouyro mporpaMmy 1o AucuurinHe «Dusmnkar»

10 HAIPAaBJICHUIO MOJTOTOBKH MO HaIpaBJieHHIO MoAroToBku 27.03.02 YpaBieHue Ka4eCTBOM

Ha 20__ - 20__ y4eOHbIH TOA

Ne JuemeHT (myHkT) PII/{ Ilepeyenb BHOCMMBIX IIpumeyanue
n/n U3MeHeHHH (I0MOoJTHeHMIT)

OO6cyxeHa u peKOMEHI0BaHa Ha 3aceaHuu Kadenpsl (PU3UKH HAHOCUCTEM

poTOoKOJ Ne OT « » « » 20 T

3aBenyromuii kadenpoii / /
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