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

Iean ocBoeHUs MUCIUIIIMHBI (MOAYJS): co3AaHue (PyHIaMEHTaIbHOW 0a3bl 3HAHWH, HA
OCHOBE KOTOpPOil B JaJbHEHIIEM MOXKHO pa3BHBaTh Oojiee yriIyOJeHHOE M JCTATM3HPOBAHHOE
u3ydeHue (GU3NIECKUX 3aKOHOB U SBJICHUIA.

3agauu: chopMUPOBATh y CTYICHTOB SIUHYIO, CTPOMHYIO, JIOTHYECKU HEMPOTHBOPECUHBYIO
buznyecKy0 KapTUHY OKPY>KAIOLIEro HaC MUpPa MPUPOJIbL, CO3JaHIEe KOTOPOH MPOUCXOTUT IMyTEM
00001IeHUsT IKCIIEPUMEHTATBHBIX JAHHBIX M Ha MX OCHOBE MPOU3BOIMTCS IMMOCTPOSCHUE MOJIEICH
HAOJI0/ITAaEMBIX SBJIEHUH, CO CTPOTUM OOOCHOBAaHUEM MPHUOIMKEHUH U PaMOK, B KOTOPBIX ITH
MOJENHU AEHUCTBYIOT.

2 Mecro aucuuniaunsl B crpykrype OOII BIIO

JluciuramHa OTHOCUTCSA K 0a3oBOM YacTh ydeOHoro mukiaa — b2 Maremarnueckuili u
ecTecTBeHHOHayuyHbli 1ukia b.1.5.104

[Ipyn wm3ydenmii kypca oOmielt (U3HKH, CTYIAEHT JODKEH CBOOOJHO BJIAACTh B IIEPBYIO
ouepeqb MaTEeMaTHYECKUM allllapaToM. YMETh peliarh ajlreOpanyeckue, HHTErpajibHble U
muddepeHIanbHble ypaBHEHUS, HEPABEHCTBA, T'€OMETPUYECKUE 3a/lauH, TPUTOHOMETPUUYECKUE
BBIPKCHHUS.

B kypce oOmieit ¢u3uku BBOAATCS OCHOBHBIE MOHSTHS M 3aKOHBI, KOTOPBIE SIBISIOTCS
GyHIaMEHTOM TpPU OCBOCHUM MHOTUX ITUCHUIUIMH, KaK €CTECTBEHHOHAYYHOTO IIMKJIA, TaK U
npodeccuonanpHoro mukia. OcBoeHue QU3MKU HEOOXOIUMO Kak MpeAlIecTByIomee MAJis
CICIYIOINX JUCHUIUIMH: Ouodu3uka, (QUINKO-XUMHUYSCKUE MEXaHU3MBl MEXKICTOUHBIX
B3aMMOJICHCTBHIL, SBOIIOLHSI, OMOXUMHUS U MOJICKYJIsIpHAsE OHOJIOTHSI.

3 TpeGoBaHus K pe3yIbTaTaM OCBOEHHS CO/IEPKAHUS AU CUUIIMHBI

[Ipouecc u3ydeHUs: TUCLUIUIMHBI HalpaBjieH Ha (OPMUPOBAHUE BJIEMEHTOB CIEAYIOLIUX
komrnereHimii B coorBerctBuM ¢ PI'OC BIIO u OOIlI BIIO nmo paHHOMY HampaBi€HHUIO
MOATOTOBKHU (CHEIUATBEHOCTH):
OIIK 6.1 - JleMOHCTpUpPYET 3HAaHHUS OCHOBHBIX KOHLIENIMI M METOJOB COBPEMEHHBIX
HaIpaBJICHUH MaTeMAaTUKH, (PU3UKH, XUMUHU U HAYK O 3eMIIe.
OIIK 6.2 - CnocoGeH HCIoJIb30BaTh HABBIKU J1a00OpPaTOpHOM pabOTHl U METOABl XHMUH,
(GU3MKM, MaTeMaTUYeCKOro MOJIEIMPOBAaHUS W MaTEeMaTUYeCKOM CTaTUCTUKU B
poeCCHOHATLHOM 1eATENbHOCTH
B pe3ynbraTe 0cBOEHUS NUCHUIUIMHBI O0yYaOUIHICS TOJIKEH:
3HaTh: OCHOBHBIE (PM3UUECKUE SIBICHUS U 3aKOHBI; OCHOBHBIE TEOPETUUYECKHE
MPEJICTaBICHUS U MOJIETN (PU3UKH; OCHOBHbBIE (PM3NYECKUE BEIMYMHBI U KOHCTAHTBI, UX
OIpPECIICHUE U EIUHUILBI U3MEPEHMUS.

YMern: pemath GpunUecKue 3a/1a4K; UCTIOIb30BATh [P PEIICHUN 33]1a4 OCHOBHbIE
3aKOHBI, TEOPETUUECKUE MPEICTABICHUS U MOJEIN (PU3UKH.

Banapers: HaBbIKamMu NpoBeieHUs (PU3MUECKOTO SKCIIEPUMEHTA; HaBbIKaMH 00pabOTKH
AKCIEPUMEHTAIbHBIX JaHHBIX.



4 Copepxanue U CTPYKTYPa AUCHHUIIMHBI (MOLYJI51)

4.1 Conepxxanue pas3aejioB QM CHUANINHbBI

No
pasznena

HaumenoBanue
pasnena

Coneprxanue pasjena

dopmupyemas
KOMIIETCHIIMS

dopma
TEKYILEro
KOHTPOJIA

1

Mexauuka

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

MexaHuKa XKUAKOCTEN
Mexanudyeckue  KojeOaHusT |
BOJIHBI

OIIK 6.1
OIIK 6.2

JP,K, T,
PK

MonekynspHas
¢buznka u
TEPMOJUHAMUKA

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

OCHOBEBI TCPMOAUHAMUKHA
PeanpHbie ra3pl, 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 MakcBenna s
ANIEKTPOMATrHUTHOTI'O ITOJISL.
DJEeKTpOMarHuTHLIE KOJeOaHUs U
BOJIHBI. [IepemeHnHsbII
AJIEKTPUUECKUN 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
¢bu3uku

Pusnka aroMa. KBanToBas
dusuka.
OneMeHThl gJepHOM (QU3UKKU U

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

OlIK 6.1
OIIK 6.2

JP, K, T,
PK

B rpade 4 mnpuBomsrcs mnnaHupyemble (GOpPMbI TEKYLIETO KOHTPOJIS:

3amuTa

nabopatopHoil padotsl (JIP), Bemonnenue kypcosoro npoekta (KII), kypcosoit padots! (KP),
pacuetHo-rpadudeckoro 3amxanus (PI'3), nomamnero 3aganus (/13) nanucanue pedepara (P),
acce (), komnokBuyM (K), pydexnsiit koutpons (PK), rectuposanue (T) u T.1.




4.2 CTpyKTypa M CIMIIIMHBI

OO6m1ast Tpy1I0€MKOCTh TUCIMIUIMHBI COCTABIISIET 3 3adeTHbie eAuHUIBI ( 108 gacoB)

TpynoeMkocTh
Bun pabotst JacoB

0]0]0)

1cem.
OO0u1asi TPy10€eMKOCTh 108
AynuTopHas padora: 48
Jexyuu (J1)
Ilpaxmuueckue sanamus (113)
Jlabopamopuwvie pabomut (JIP)
CamocrosiTe/ibHasi padoTa: 51
CaMocCTOSITeIbHOE U3YUCHHE PA3JICIOB
CamononroroBka (mpopaboTka 1 MOBTOPEHHE JIEKIIMOHHOTO MaTepuasa u
MaTepuana y4eOHUKOB U Y4eOHBIX TOCOOUH, MOATOTOBKA K TAOOPATOPHBIM H
MPAKTUYECKUM 3aHITHSIM, KOJUIOKBUYMaM, pyOexXHOMY KOHTPOJIIIO U T.1.),
IToIrOTOBKA U claya 3a4eTa, SK3aMeHa' 9
Bua uTorosoro KOHTpoJIA (3a4eT, IK3aMeH)

9K3aMeH

Paznensl AUCHUIIIMHBI, U3Yy4YaCMBbIC B 1 CEMCCTPEC

KonuuectBo yacos
Ne HanMeHoBaHHe pa3ieoB AynuropHas Bre-
pas- Pa6ora ay.
nena Bceero pabora
J (113 | JIP CP
1 2 3 4 |5 6 7
1 Mexanuka 4 4 10
) MonexynsipHas (cTaTucTuueckas) pusnuka u 5 5 10
TEPMOJMHAMMKA
3 DNEKTPUYECTBO U MAarHETU3M 5 5 10
4 Onruka. 5 5 10
5 OeMeHThl aTOMHOH U JIepHON (PU3NKU 6 6 11
Hmoeo: 24 24 51

! HpI/I HaJIMYMH DK3aMCHaA 110 JUCILHMIIJIMHEC




4.3 JIaGopaTopHbIe padoThI

Ne Ne
JIP | pazmena HaumenoBanue 1a00paTopHbIX paboT
1 2 3
W3ydeHne 3aKOHOB PaBHOYCKOPEHHOTO IBUKEHHS U BTOPOTO
1 1 3akoHa HploToHa Ha MaimHe ATBya.
2 1 OmnpeneneHne CKOPOCTH JIBIKEHUS Ty METOJ0OM
0aJUIMCTUYECKOTO MAasTHHKA.
3 1 W3y4eHne 0CHOBHOTO 3aKOHA TMHAMUKH BpPaIaTeIbHOTO
JIBHKCHUSL.
4 1 Omnpenenenre MOAyIs IOHTA IO U3TUOY CTEPIKHS.
5 { Omnpenenenre MOMEHTa HHEPIIMU MaXxOBOI'O KOJIeCa U CHJIBI
TPEHHSI B OTIOpE
6 1 OnpeneneHrne MOMEHTA HHEPIIMH TeIa METOJIOM KPYTHIIBHBIX
KOJIcOaHUH.
7 1 Omnpenencane ko3 (HUIUEHTA )KECTKOCTH MPYKUHBI
CTATHCTUYECKUM U IMHAMUYECKUM METOJAMH.
3 2 Omnpenenenne TEPMUUECKOTO K0P PUIMEHTA JaBICHUS BO3TyXa
IIPH IIOMOIIIY BO3AYIITHOTO TEPMOMETPA
9 ) Omnpenenenue MIOTHOCTU KUAKOCTEH M KOHIIEHTPALIUU pacTBOpa
C TIOMOIIIBI0 MUKHOMETpPA
10 2 Omnpenenenne BIAXHOCTH BO3/1yXa
1 5 Onpenenenne k03P PunreHTa TMHEHHOTO PACIIUPEHUS TBEPIBIX
Tel.
OmnpeneneHne OTHONMICHHS TEIIOEMKOCTH IPU TIOCTOSTHHOM
12 2 JABJICHUU K TEIUIOEMKOCTH MPHU TOCTOSIHHOM 00beMe
(y=C,/Cv ) meronom Knemana-/[ezopma
13 2 OmnpeneneHne MOJIIPHOM MacChl BO3yXa.
14 3 HccnenoBaHue 37€KTPOCTATHUECKOTO OIS METOJIOM
ANEKTPOCTATUYECKON BAHHBI.
15 3 Onpenenenne uncina Papazes U 3apsaa JIEKTPOHA.
16 3 H3mepeHne conpoTUBICHHM ¢ TOMOIIBIO MOCTa YUTCTOHA.
17 3 V3y4eHne 3aBUCUMOCTH CONTPOTUBJICHHSI METAJJIOB OT
TEeMIEPaTypHhI.
18 3 HccnenoBanue 3akOHOMEPHOCTEN TEPMOIIEKTPOHHOM SMUCCHU.
19 3 W3ydeHne nepexoTHbIX MPOIIECCOB MPU 3aMbIKAaHUH U
pa3MbIKaHUU IICTIH.
20 3 Omnpenenenne TOPU3OHTAILHON COCTABIIAIONIECH HAMPSXKEHHOCTH
MAarHUTHOTO TIOJISl 3EMJTH.
1 3 W3ydeHne momymnpoBOJHUKOBOTO AUO/A U TIOTYIPOBOTHUKOBBIX
pHuOOPOB.
29 4 Ornpenenenne riaBHOTO (POKYCHOTO pacCestHUsI COOMpAroIIeH u

pacceuBaroIei JuH3.




1 2 3

23 4 Omnpenenenue cuiabl cBeTa (POTOMETPOM.

4 4 N3yuenue siBneHus HHTEPHEPEHIINH CBETa C IOMOIIBIO KOJIEI]
HBIOTOHA

25 4 I/ICCJIGIIOBEIHI/IG OINTUYCCKHU AaKTUBHBIX BEHICCTB CaAXapUMCTPOM.

26 4 HccnenoBanue CTPyKTYpbl KPUCTAIIIIOB JIa3€PHBIM U3IIy4EHHEM.

77 4 M3yueHne 3aK0Ha OCBEIIEHHOCTH

8 4 HccnenoBanue qudpakiuy cBeTa ¢ OMOIIBIO ONTHYECKON
CKaMbH

29 5 N3yuenue BHemHero ¢porodddexra

30 5 HccnenoBaHue CIEKTPOB UCITYCKAHUS U ITOTJIOLICHUS
CHEKTPOCKOIIOM
Hcnons3zoBanne cuerynka I eiirepa-Mrosuiepa uist U3ydeHus

31 S u30TONa OepuilIus

IIpuMepsI J1a00opaTOPHBIX PadoT.

1
[ e LA o Ly L A |

u I

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

HepaBHoMepHOE IBMXKEHHE, MPU KOTOPOM CKOPOCTh U3MEHSIETCS BO BPEMEHH IO
JUHEHHOMY  3aKOHY, I[PHUHSTO  Ha3plBaTh  pPABHONEPEMEHHbIM. BennuuHoW,
XapakTepu3yromen OBICTPOTY HM3MEHEHMs] CKOPOCTH [0 YHCJICHHOMY 3HAYCHHIO,
aBnseTcss yckopenue. llepBas dYacTh paOOTHI TMOCBAIIEHA HW3YYEHHUIO 3aKOHOB
PaBHOYCKOPEHHOTO JBIDKEHUSI Ha MalluHEe ATByJa W OIPEACIICHUIO YCKOPEHHUSI.
Llenpto BTOpOW yacTH pabOTHl sBIsIETCS MPOBEpPKa BTOpPOro 3akoHa HproToHa

—

a= L . IlpoBoauTcs 00paboTKa pe3ynbTaTOB HKCIEPUMEHTA.
m

KoHTpoabHbIe BOOPOCHI K JIaHHOH JIaGOpaTopHOU paboTe:

1) CdopmynupoBaTs 3akoHbl Hpl0TOHA.

2) IlonAtne 0 MaTepHaIbHON TOUKE.
3) Ilyts u nepememnienue. CKOpoOCTh, €€ BEIMUYNHA U HAIPaBJICHUE.
4) VYckopeHue. 3aKOHBI ITyTH JUIsl PABHOYCKOPEHHOT'O M PABHOMEPHOTO JIBHIKEHUSI.
5) Ot kakux QaxTOpOB 3aBUCUT YCKOpeHHE?




N3YYEHUE OCHOBHOI'O 3AKOHA IMHAMUKU BPAILTATEJIbHOI'O
JABVOKEHU A

MoMeHT WHepUuu BpallalouIerocs Tejla MOXXHO CBECTH K HM3MEPEHUIO
NEHCTBYIOLIErO0 Ha TEJIO0 MOMEHTAa CWJIbl M COOOLICHHOMY 3TOMY Telly
YIJIOBOTO yCcKopeHus. JlJist u3MEpEeHHs 3TUX BEJIMYUH MPUMEHSIIOT MasiTHUK
Ob6epbeka. [IpoBepka OCHOBHOTO 3aKOHA TUHAMUKU JJIs1 BPAILAIOLIUXCSI TEJ
OCYIIECTBISIETCS ~ TpeMsl  crmoco0amMu.  Pe3ynbTarel  3KCIEpHUMEHTa
oOpabateiBatoTcsi MeTofoM CTbIO/ICHTA.
KoHTpoabHbIe BOIPOCHI K IaHHOU J1a00paTopHOii paboTe:
1) MowmenT cunsl. [Inedo cuiibl. MOMEHT UHEPIIMU TBEPJOTO TENa.

2) OCHOBHOM 3aKOH IMHAMUKH BpAIATEIbHOTO JBUKECHHUS.
3) Uemy paBHa cuJia HATSHKEHUSI HUTH?
4) BoIBecTH BpamaTeabHbIi MOMEHT CHIIBI B JAHHOM padoTe.
5) 3akoH coXpaHEHHUs MOMEHTa UMITyJbCa.
6) BpiBecTH MOMEHT MHEPIMHU CTEPXKHS I OCH BpAIEHUs, MPOXOMSIICH Yepe3 LIEHTP

Macc.

OINPEAEJIEHME MOAYJIA FOHI'A T10 U3T'BY CTEPXHA

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

MaTepuajoB METOJOM H3ruda CTEpXHS, IMOJIO)KEHHOTO Ha JiBe omnopsl. B
paboTe wucnonb3yeTcs MHAMKATOp MalblXx nepemenieHuid.  Halinennoe
3HauYEHUE MOJYJISl YIIPYTOCTU CPABHUBAETCS C ATAJIOHHBIM 3HAYEHHUEM.
KoHTpoabHbIe BOOPOCHI K JIaHHOH JIabopaTopHOH paboTe:

1) Yro naseBaercs medopmanmeii? Kakue Buabl aedopmarmii

cymectBytor? [lo kakoMy mpu3HaKy Tejla JAesITcs Ha
yhnpyrue u Heynpyrue?

2) Kakos ¢uznyeckuii cmbici Moyt FOura?
3) Uemy paBeH MOMEHT MHEPIUH CTEPKHS (BBIBECTH (POpMYITY).
4) Cdodopmynupoath 3ak0oH ['yKa 1151 OCHOBHBIX BUI0B J1e(OpMaIHH.
5) Juarpamma pactsxeHusi. OCHOBHbIE MEXaHMUECKHE CBOMCTBA TBEPOTO Tea.

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

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

MoOMEeHT MHepIMH MaxoBOr0 KoOJieca M CUIIy TPEHMsI B OIOpe
MO’KHO HaliTH MpH MOMOIIM prOopa, COCTOSIEro U3 MaXOBOTO
KOoJeca, HacaKeHHOro Ha Bajl. Banm ycraHoBieH Ha
LIAPUKOTIOAIIMITHUKAX. B pabore M3ydaercss OCHOBHOW 3aKOH
JUHAMHKHU BpallaTeIbHOTO JIBHKEHUS.

KoHTpoJbHBEIE BONPOCHI K JaHHOR Ha6ODaTODHOﬁ pa60Te:

1) Ot yero 3aBUCUT MOMEHT MHEPLIUY BPAILAIOLLIENCS CUCTEMBI?



2)

3)
4) Cuna TpeHus.
5)

BreiBectn ¢dopmyny anms  pacueTa MOMEHTAa WHEPLIUUA OJHOPOIHOTO JHCKA
OTHOCHUTEIIbHO OCH, MEPIEHIUKYISIPHON K MIOCKOCTH TUCKa U MPOXOJALIeH uepes
€ro LEeHTp.

BriBo pacueTHO# HOPMYIIBI.

TpeHue mokos, CKOJIbXKEHUS U KaueHUS.

Kunernyeckas sHeprus BpallaroIerocs Tena.

OIIPEJEJIEHUE MOMEHTA MHEPLIUU TEJIA METOJOM
KPYTWJIbHBIX KOJIEBAHUUN

B nanHoii paboTe wu3y4yaercs OCHOBHAas (DHU3MYECKas BEIUYHMHA, XapaKTEpPH3YIOIas
CBOMCTBA TBEPJOTO Tejla MPH BPAIIATESILHOM JABHKEHUU — MOMEHT uHepuuu. OTHUM W3
MECTOI0B 3KCHepI/IMCHTaJIbHOI‘ (0] onpe;[eneHHsl MOMCHTA I/IHepI_II/II/I TCJIa ABJIICTCA METOL
KPYTHJIBHBIX KOJI€OaHMI, KOTOPBINA UCITONIB3YeTCs B paboTe.

MOMEHT HHEPITUHU BBIYUCISICTCS ISl Pa3HBIX TOJIOKEHUH Tpy3a U MPOBOAUTCS 00paboTKa
PE3yIbTAaTOB U3MEPEHUH.

KoHTpobHbIE BOIPOCH! K JaHHOH 1abopaTopHoi padore:

3)
4)
5)

1) Hamwucatb OCHOBHOM 3aKOH JMHAMUKHU BPaIaTEIbHOIO JBUKEHUS.

2) CdopmynupoBaTh W HalMcaTh, YTO TAaKO€ MOMEHT WHEPIIMH, MOMCHT
CHUJIBL.
Uto Ha3BIBaETCS MOIYJIEM KpyUueHUS?
Teopema IlIteitnepa, BIBOA POPMYIIBL.
YeMy paBeH MOMEHT MHEPIMU CTEPKHS OTHOCUTEIBHO OCH, NEPIEHIUKYJISPHOM
CTEPKHIO, IPOXOIAILEH Yepe3 HeHTp TskecTu? Yepes KOHEl CTepKHA?

OINPEJEJIEHUE KOOODOUINEHTA XXECTKOCTH ITPYKIMHBI
CTATUYECKUM N JUHAMUWYECKUM METOJJAMU

/ o

1)
2)

3)

4)
5)

6)

3agaueil paboThl ABISAETCS O3HAKOMJIGHHE C IMPOCTEHIIUM  Cllydyaem
COOCTBEHHBIX  rapMOHMYECKMX  Kojebanui.  M3ywarorcs  koneOaHus
IPY’)KUHHOIO  MAasATHUKA, KOTOpblE MOXKHO CYUTaThb HE3aTyXaroLUMHU.
YcTaHOBKa COCTOUT M3 ONOPHI, HA KOTOPOW YKPEIUIEHBI Pa3JINYHbIE MPYKHUHBI.
Croiika cHaOxeHa mkanoil. PaGota cocToMT M3 JBYX YHpaXHEHUI:
ONpEIEICHUE KECTKOCTHU MPYKUHBI CTATUYECKUM U TUHAMUYECKUM METOJAMM.

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

pa3HBIMU METOJIAMH.
KoHTposbHbIE BOIPOCH! K JIaHHOU J1ab0paTopHO pabore:

Kakoii Bux umeeT ypaBHEHHE IBUKESHUS TIPU TAPMOHUYECKOM KosieOaHun?

Kakue  komebaHMs  CHUCTeMbl  HAa3bIBAIOTCS  COOCTBEHHBIMH UM Kakue

BBIHY/ICHHBIMU?

CKOopoCThb U yCKOpEeHHE KoJebaTeaIbHOW CUCTEMBI.

Uemy paBHa MoJIHask SHEPTUS KOJieOaTeIbHON crucTeMBbl?

BbluncnuTe 1O MONyYEHHBIM JaHHBIM H3MepeHud (a3y ot CcoOCTBEHHBIX

KOoJIeOaHWi MPYKMHHOTO MAasTHUKAa M CMEIIEHHE Ipy3a X 4depe3 3 ¢ OT Hauaia

0TCYeTa BpEMEHH.

Urto Takoe pe3oHaHc?
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OIMTPEAEJIEHME KOOODOUIIMEHTA BA3KOCTU XXUAKOCTU METOIOM CTOKCA

Jns onpenenenus ko3 uIenTa BI3KOCTH MpeiaraeTcsi UCnoiab3oBath metoa CTokca,
KOTOPBIA OCHOBAaH Ha JBWXXEHUHU Tena cheprudeckor GopMbl B UCCIENYEMOMN JKUIKOCTH
(rmuuepuH W KacTtopoBoe Macio). Jlns nmaHHOW paboThl mpoBoauTcs 00paboTKa
U3MEpPEHUN U IOJydeHHblEe 3HAueHUs Kod(pduLueHTa BI3KOCTH CPaBHMUBAIOTCA C
Ta6JII/I‘IHBIMI/I 3HAa4YCHUSAMU.

KoHTponbHble BONPOCHI K AAHHOH JIabopaTOpHOU padoTe:

1) ®opmyna HproTOHA A1 BA3KOCTH.

2) Koaddumuent Bsazkoctu. Gusnyeckuii cMbICT KO3PGUIIMEHTA BA3KOCTH.
3) Enununel n3aMepeHus BA3KOCTH.
4) Merton Crokca. BoiBoa pacuetHoi popmysbl.
5) Metoas! onpeneneHust KO3pPUIHEHTA BI3KOCTH.

OIMPEAEJEHUE TEPMHUYECKOI'O KOOODOUIIMEHTA JABJIEHWA BO3AY XA ITIPU

oMo BO3AYIIHOI'O TEPMOMETPA

Pabora mnocedieHa M3y4EHHIO CBOWMCTB MJI€ATbHOIO rasa, a TakKke
NO3BOJISIET HAWTH TepMuueckuil Ko3pdUUUEHT aaBieHHs BO3TyXa
CTyneHTsl TakKe JTODKHBI TO3HAKOMUTBCSI C YCTPOMCTBOM BO3AYIITHOTO
TEPMOMETPA, € IOMOIIBIO KOTOPOI'O IPOU3BOAUTCS U3MEPEHUE NAHHON
BCJIMYHNHBI.

KoHTpoabHbIe BOOPOCH! K IaHHOH JIabOpaTopHO paboTe:

1) Kakoli ra3 Ha3bIBaeTcs UACaIbHBIM?

2) N3omnporecchl, UX ypaBHEHUS U IpapHKy.

3) Uro Ha3pIBaeTcs TEPMHUECKUM KOX(PQPUIMEHTOM JaBJICHHUS, KaKOB
ero ¢pu3nYecKuit cMbICH?

4) KakoB npuHIHI paboTel MaHOMETpA?

5) KakoB MONIEKyISIpHO-KHUHETHYECKUI CMBICI 1aBJIeHUS! U a0COIFOTHOI TeMIiepatrypbl?

METAITUYECKUX CTEPHKHEM.
KoHTpoabHbIE BOIIPOCHI K JAHHOM J1abopaTopHOil paboTe:

OITPEJIEJIEHUE KOD®OULIMEHTA JTUHEWUHOTO
PACHIMPEHMA TBEP/IBIX TEJI

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

1)
2)

3)
4)

Uto HazwpiBaeTCs KOG OHUITHMEHTOM JTUHEHHOTO (00BEMHOTO) pacupeHus?
N3o6pa3ute rpadpuyecku 3aBUCUMOCTh MOTEHLIUAIBHOW SHEPIUN B3aUMOJCHCTBUS
JIBYX YaCTHUI OT PACCTOSHUS MEX/y HUMH.

[Ipoananu3upyiite PU3NIECcKyr0 MPUIUHY TETJIOBOTO PACIIMPEHHS TBEPABIX TEIl.

B uem BeIpakaerca aHu3oTponus (GU3NYECKUX CBOMCTB TBEPJBIX TEJ, KAKOBHI €€
PUYNHBI?

11



OITPEAEJIEHME OTHOIUEHMA TEIUNIOEMKOCTU ITPU ITIOCTOAHHOM
JABJIEHMUA K TEIDIOEMKOCTH ITPU ITOCTOAHHOM OB BLEME METOZIOM
KIIEMAHA-JIE3OPMA

OIIHa N3 CaMbIX BaXKHBIX pa60T, OTHOCHAIIasACA K
tepMoauHamuke. OHa TMOCBAIEHA H3YYEHUIO
MEepBOTO 3aKOHA TEPMOJAMHAMHUKHU, a TaKxkKe
u3omnpoiieccaM. B OCHOBe JaHHOW OMBITHOM
YCTaHOBKHU JIexKaT TpHU u3oIpoiiecca:
W30TEPMUYECKUM, aauadaTHBIA W HW30XOPHBIN.
CTy,I[CHTBI BBIYHUCIIAKOT ITOKA3aTCIIb aI[I/Ia6aTBI JUUIA
BO3/lyXa U MPOBOIAT 00pabOTKy M3MEpEeHHM aJst
JIECSATU U3MEPECHUM.

KoHTpoabHbIE BOIPOCKH! K JaHHOH J1abopaTopHOi

pabore:

1) WM3onpoueccel u UX ypaBHEHUS.

2) llepBblil npuHIUI TEPMOJIUHAMUKU

3) Kakue nporeccel Ha3bIBalOTCs 0OPAaTUMBIMH, HEOOPATUMbBIMU?

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

5) Kakoit Bug nmpoiecca COOTBETCTBYET KaXKIOMY 3TaIly OmnbiTa?

OITPEJIEJIEHUE YJIEJIBHOM TEITJIOTHI ITEPEXOJIA BOJIbI B TTIAP ITPU
TEMITEPATYPE KUITEHU A

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

KoHTpoabHBIE  BOIPOCHl K JIAHHOW  J1a00paTOpHOU

pabore:
1) HcnapeHue u KOHIAEHCALMS.

2) PaBHOBecHE )XMIKOCTH U HACHIIIIEHHOTO Mapa.

3) Kputuueckoe coctosiHue

4) IlepechllieHHBIN ap U EPETPeTast KUAKOCTD.

5) Kunenue. 3aBUCUMOCTh TEMMEPATYPhl KUTICHUS OT JIaBJICHUS.

OITIPEAEJIEHUE YNCIIA ®APAJIEA U 3APALA OJIEKTPOHA

BemectBa, MONEKynbl KOTOPBIX B PacTBOpPE pachajaroTcs Ha MOHBI,
Ha3bIBAIOTCS JJIEKTPOJIUTAMHU. DJIEKTPUUYECKUM TOK B 3JIEKTPOIUTAX
OOyCIIOBJIEH  JIBIDKEHHEM HWOHOB TMOJ] JCHCTBHEM BHEIIHETO
aneKkTpuyeckoro mnois. [IpoxokieHue MmocTOSHHOTO ANEKTPUYECKOTO
TOKa Yepe3 DJICKTPOIIUTHI COMPOBOXKIAETCS BBIICICHHEM COCTABHBIX
yacTeld 3TUX BEIECTB Ha AJIEKTPOJax. OTO SBIIEHUE HAa3bIBAETCS
NIEKTPOIM30M. B nanHON paboTe MpoTeKaeT 3JIEKTPOJIM3 pacTBOpa

12



MeAHOro Kymnopoca. M3mepsis Maccy Karofa A0 3JEKTPOJIM3a U IOCIE HETO, BBIUUCISAIOT
yucio Papanes, a 3aTeM 3apsi JJIEKTPOHA.
KoHTposibHbIE BOITPOCH! K AAHHOM 1a00paTopHoii pabore:
1) IIpoBomHHMKH BTOPOTO poja (JIEKTPOIUTHI). MeXaHU3M MPOBOMMOCTH
2) BJIEKTPOIUTOB. DIEKTPOIUTUYECKAS] TUCCOLIAALIUS.
3) Dauexrponus. ChopmynupoBaTh U J0Ka3aTh 3aKOHBI Dapajges 115 SJISKTPOIH3a.
4) @®uznueckuid cmbica uucna Papanes U IIEKTPOXMMUUYECKOTO HKBUBAJICHTA
BEILECTBA.
5) Hanwmute ¥ 0OBSICHUTE peaKIMK, TPOTEKAIOIINE Y aHOa M KaTo1a.

N3YUEHUE MOCTA YUTCTOHA
= MocTt YuTcTOHA mNpenHa3HA4YeH Il M3MEPEHHs CONPOTUBIICHUU.
CoOupaetcs dIIeKTpUYECcKasi CXeMa, COCTOsIIIasi U3 peoxop/a, Habopa
COIIPOTHUBJICHUH, TaJlbBAHOMETPA, MCTOYHHKA IMOCTOSHHOTO TOKAa M

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

2). BeiBecTH yClIOBHE paBHOBECHSI MOCTa Y UTCTOHA.
3). IlocnenoBaTeabHOE U MapalIeIbHOE COSTUHEHHE MPOBOIHUKOB.
4).IlpeumymiecTBa MOCTOBOW CXEMbl IO CpPaBHEHHIO C METOAOM aMmIepMerpa H
BOJIbTMETpA.
5). Ilouemy Ha peoxopzae Bceraa MOKHO HalTH Takyro Touky "/[" , moTeHuuman KOTopoun
paBeH noreHuuany B Touke E.

CHATUE KPUBO HAMATHUYEHUS U TTIETJIM TUCTEPE3UCA
C [TIOMOUIbIO OCHHUJIJIOTPADA

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

KoHTpoJIbHBIE BOMPOCHL K JIAHHOW _J1abopaTOpHOU

Natoparopean

pabore:
1) XapaktepucTrka MarHeTUKOB (1ua-, mapa- u GeppoMarHeTukH).

2) Kak 00bACHUTSH SIBJICHHE THCTEpe3nca y (eppOMarHeTUKOB.

3) 3aBUCUMOCTh MarHUTHOM TMPOHUIIAEMOCTH OT HAMArHWUYMUBAIOUIETO TIOJS A
beppoMarHeTUKOB

4) Yro Takoe KO3PIMTUBHAS CUJIA, OCTATOYHAs! HAMATHUYEHHOCTh

N3YYEHUE 3ABUCUMOCTU COITPOTUBJIEHUA
METAJIJIOB OT TEMIIEPATYPbI

T

Cobupaercsi aJeKTpUYecKash CXema, COCTOALas YHUBEPCAJIbHOTO
Mocta THna MBVY-49, TepMocraTa M HcCleqyeMOro IMpOBOJHUKA.
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2)
3)

5)

ComnpoTHBIEHUSI METAJJIOB BO3pACTaeT C YBEJIMUYEHUEM Temmeparypsl. Mccnenyembiit
MPOBOJHUK ITOMEIIAETCS B TEPMOCTAT, 3alOJIHEHHBIA HEMPOBOIAIICH >XUAKOCThIO. B
HIDKHEH 4YacTH TepMocTaTa IIOMEILeH Harpesarenb. Mccienyemblii  IMPOBOJHHUK
MOAKIIOYAETCS K KJIEMMaM YHHMBEPCAJIBHOIO MOCTa YUTCTOHA B KAa4€CTBE HEU3BECTHOIO
conporuBiieHus. CTpouTcsi rpaduK 3aBUCUMOCTH COMPOTUBICHUS TMPOBOJHUKA OT
TEMIIEpaTyphl.
KoHTpoabpHbIC BOMPOCH! K JaHHOU JIa00paTOpHO paboTe:
1) OcHOBHBIE MTONOKEHUS KIIACCUYECKOM JIEKTPOHHON TEOPUH METAJIIOB.
2) BsiBoj 3akona Oma u 3akoHa J[xoyis- Jlenna B auddepenimansHoi hopme.
3) IlonsaTue 0 30HHOH TEOPUU METAIIIOB, MOJIYNPOBOIHUKOB, TUAJIEKTPUKOB.
4) 3aBUCUMOCTb CONpPOTUBIICHHUS OT TeMmiepaTypbl y MertaioB. llonstue o
CBEPXIPOBOJUMOCTH.
5) Uto Ha3pIBaeTCS TEMIIEPATYPHBIM  KOI(PQPUIMECHTOM COMNPOTUBICHUS H €0
pa3sMepHOCTh?

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

Llenbto paOoOTHI SIBJISETCS O3HAKOMIIEHHE C TaKUM IMOHATHEM, Kak D/IC ncToyHuka Toka.

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

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

CUibl TOKa OT HampspkeHus. Taxke paccuntbiBarorcess KIIJ[ akkymynsaTopa, mojiHas U

I10JIE3HAast MOIHOCTb

KoHTposibHBIE BOIIPOCH! K AAHHOM Ja00paTopHOii padore:

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

Kaxue cuibl Ha3bpIBalOTCS CTOPOHHUMMU?

Hats onpenenenus KIIJI akkyMynaTopa, IOJHON U NOJIE3HON MOLTHOCTH.

4) IMomyuuts 3aBucumoctu KIIJI, mosHON ¥ MONE3HOW MOIIHOCTH OT CHJIBI TOKa B
aHaJIUTUYECKOU (opMme.

KopoTtkoe 3aMbIkanue.

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

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

MIEPEMEHHOTO HAMPsHKEHUS.
KoHTpoaEHBEIE BOIPOCHI K JAHHOH J1abopaTopHOi padoTe:
1) Kakoe ¢usnueckoe sBICHUE JIGKUT B OCHOBE MOTYUYCHHUS TEPEMEHHOTO TOKa?
2) PaGoTa u MOITHOCTH IEPEMEHHOTO TOKA?
3) Ilpupoaa BOSHUKHOBEHHSI HHIYKTHBHOTO U EMKOCTHOT'O COMIPOTHUBIICHUSI.
4) Hanucars 3akoH OMa 1711 IEpEMEHHOTO TOKa.
5) I'eneparopsl mepeMEHHOTO TOKA
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4)

UCCJIEJOBAHUE 3AKOHOMEPHOCTEN TEPMOXJIEKTPOHHOU SMUCCUU

TepMoanekTpoHHass 53MHMCCHA — 3TO MPOLECC HUCIYCKAHUS
IEKTPOHOB C IOBEPXHOCTH METAUIOB IIpU HarpeBaHuu. llenbro
paboThl sABISETCS M3yYEHHE YCTPOMCTBA AIIEKTPOHHOW JIAMIBl H
IIPUHIUIIA €€ Pa0O0Thl, OCHOBAHHOT'O Ha IBJIEHUU TEPMOIEKTPOHHON
smuccuu. M3ywaercs BOJBT- aMIiepHas XapakTEpUCTUKA OUOJA U
ctpouTtcs Tpaduk 3aBucumoctu I=f(U>?).
KoHTposbHbIE BOIPOCH K IAHHOMW J1a00paTopHOii pabore:

1) Onektpuuecknii TOK B Bakyyme. JSIBieHue

TEPMODJIEKTPOHHON YMHUCCUMU.

2) Ilonsitue paboOTHI BBIXOJA DJIEKTpOHA M3 MeTauia. lloBepXHOCTHas pPa3HOCTh
MOTEHLIMAJIOB U KaK OHU OIPENEISIOTCS.

3) OOBsicHUTE MPOLIECC BBIPHIBAHUS 3JIEKTPOHOB HAa TPAHULIE METAILI-BaKyyM.

4) 3akon borycnasckoro- Jlenrmtopa

5) IlocrpoiiTe U 0OBACHUTE BOJBT- AMIEPHYIO XapaKTEPUCTUKY BAaKyyMHOIO AMOJA
IPHU Pa3InYHBIX TEMIIEPATypax KaToaa

NCCIEAOBAHUE CTPYKTYPBI KPUCTAJIJIOB JIASEPHBIM U3JIYUHEHUEM

Lenbto paHHON  paboOTHI  SBJISIETCS  O3HAKOMJICHHE C
MPUHIAIIOM PabOThI Ta30BOTO Jia3epa, W3YYCHHE HEKOTOPBIX
TUGPAKIMOHHBIX U HMHTEPPEPEHLUMOHHBIX  SIBICHUNA C
MOMOIIBIO  JIa3epHOro u3daydeHus. Pabora cocroutr wu3
HECKOJIbKUX  YIPAKHEHUU: ONpENeNieHue JUJIMHBI  BOJIHBI
M3IIy4eHUs] Ta30BOr0 Jiazepa C TIOMOIIBIO JAH(pPaKIIMOHHON
pElIeTKH; pacueT SHepruu (OTOHA, H3IITYYaeMOIO JIa3epoM;
ompeJielIieHUe painyca YacTHIl JISUKOTIOHSI.
KoHTpobHbIE BOIPOCH] K JaHHOH 1abopaTopHOK padoTe:

1) KakoBpl  (Qu3mueckue  NPUHOUANB  PaOOTHI

ONTUYECKUX KBAHTOBBIX I€HEPATOPOB?
2) U3 xakux OCHOBHBIX YacCTEH COCTOMT Jia3ep, UX Ha3HAYEHUs?
3) KaxkoBel cBONCTBA JIa36pHOT0 U3IIy4YECHUA?
OObsicHUTE U3MEHEHuEe IU(pPaKIMOHHOW KapTHHBI NpPU BpAlllEHUU PEHIETOK IpYyT
OTHOCHUTEIIBHO Jpyra?
5) JIroMUHECLEHIINS, BHIbI IIOMHUHECIICHITNU.

NCCIIEJOBAHMUE CIIEKTPOB UCITYCKAHUA U ITOI'JIOIIEHUA

CIIEKTPOCKOIIOM

JanHast paboTa HarpasjeHa Ha U3y4EHHE JUCIICPCHH
m cBera. B HeM u3ydaercs yCTpOMCTBO W IIPUHIUI

HHAID  Hy 4 M A

= paboThl CIIEKTPOCKOIA, MPOU3BOIUTCS T'pagyupoOBKa

#5510 crekTpocKoma MO0 M3BECTHBIM  JTMHAM  BOJIH

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

CIICKTPbI HCIYCKaHHA W IIOITIOHICHUS, KOTOPLIC

Intems by
L pENNSERIRER

o2 40e 0;0 @0 Séﬂ i(‘il
W gt iren)

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

JIaMIIbl HAKaJIMBaHHA.

KoHTpoapHble BOIIPOCH K JIAHHOW J1a00paTopHOil padoTe:

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

3) B ueM cocTOUT KOJIMYECTBEHHBIN U KaYECTBEHHBIN aHAIN3 BelecTBa?

4) [111 yero NpuMEHSI0TCSA CIEKTPOCKOIL, crieKTporpad 1 MoHOXpomarop?

N3YUEHUE BHEITHETI'O ®OTOO®PEKTA

Lenbto ngaHHON pabOTBHl  SBISIETCS  IKCIEPHUMEHTAIBHOE
MOCTPOSHHUE BOJIBTAMIEPHBIX XapaKTEPUCTUK (POTOIIEMEHTA
npu BHemeHeM ¢orodddexre s pasHBIX CBETO(YUIBTPOB,
onpeneineHue TocTossHHOW [lmanka W paboThI  BBIXOZA
ANEKTpoHa POTOIIEMEHTA.

= KoHTposbHBIE BONIPOCHI K IAHHON 1a00paTOpHOH paboTe:
1) ChopmynmpoBath 3akOHBI BHEIIHETO (poTOIDDEeKTA.
2) 3anucath ypaBHeHue DWHIITeHHA U1l poTodrdhdexTa.
3) Uto Takoe kpacHas rpanunia ¢porodddexra?
4) Yto Takoe 3aepKUBAFOIINHI MTOTSHIINAI?
5) Uto Ha3bIBaeTCs pabOTOM BBIX0/1a AJIEKTPOHA U3 BElLeCTBa?
6) UeM omiMyaroTCs MEXIY COOOH BOJBTAMIICPHBIC XapPaKTCPUCTUKH (OTOIICMEHTA,
MOJIy4YEeHHBIE TIPU €T0 00JYyYSHUN CBETOM Pa3IMYHBIX UTHH

4.4 CamocTosiTeIbHOE H3YUYeHHe Pa3/1eJI0B AU CHUILINHBI

Ne Ne
Bormpocsl, BEIHOCHMBIE Ha CAMOCTOSITEIBHOE U3yYEHUE
Tembl Paznena

1 2 3

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

2 1 PeaktuBHOE nBMKeHne. KocMuueckne cKOpocTu

3 1 I'mpockomnsl. [IppuMeHenre rupoCKONOB B HABUTallu1

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

5 1 Heunepuuansueie cuctemsl otcuera. CHiibl HHEPITUU

6 2 Omnpenenenne NOCTOSHHOW ABOrapo

7 2 JlnuHa cBOOOIHOTO MpoOera MOJIEKYJIbl U CPEIHEE YUCIIO
CTOJIKHOBEHUIN

8 2 BHyTpeHHss 5HEprus peasbHOro rasa.

2 Dpdext Jxoyns-Tomcona. CxmKeHne ra3oB

10 ’ JlaBiieHrE NIOJ1 M30THYTON MOBEPXHOCTHIO )uakocTu. dopmyna
Jlannaca. KanwuisipHble siBneHus

11 2 JleekThl B KpuCTasiax

12 ) Cybnumanus, MiiaBjaeHNe U KPUCTAIIIN3AIUS TBEPIbIX Tell.
AmopdodHuble Tena

13 3 OnbIT MInKkeHa 1mo onpeeeHHIo 3apsiia dJIEeKTPOHA
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14 PacueT Hanps>KEHHOCTH 3JIEKTPUYECKOTO TOJISl HA OCH TUTIOJIA U
3 Ha [IPSAMOY NEPIEHANKYJIIPHON OCH TUIIOJIS.
15 IIpumenenune teopemsl ['aycca nns pacyera HalpsyKEHHOCTH
3 MOJII PaBHOMEPHO 3apsHKEHHOW cQepudyeckoil MOBEPXHOCTH,
PaBHOMEPHO 3apsHKEHHOTO OECKOHEYHOTO MINHAPA.
16 3 CerHeToaneKTpUKH, UX CBOMCTBA U IPUMEHEHHUE.
17 3 CornpoTHBieHHE MPOBOJAHUKOB U UX COECIUHEHUE. 3aBUCUMOCTh
COIIPOTUBIICHUS IIPOBOAHUKOB oT TEMIIEPATYPBI.
18 3 Peoxopansbiit MOCT YHHCTOHA.
19 3 KoaddurimeHT mone3noro qeHCTBUS UICTOYHUKA TOKA.
20 PaGota BbIX0Oa AIEKTPOHOB U3 METAIUIOB. TepMO3IEKTPOHHAS
3 smuccusi. KoHTakTHas pa3HOCTb MOTEHIIUAJIOB.
TepMonsiekTpuueckye ABJICHUS U UX IPUMEHEHUE.
21 3 [TonynpoBOIHUKOBBIN IUOJ, TPHUOJ, TPAH3UCTOP UHTETPAIbHbBIE
CXEMBI..
24 3 Y cKkopuTenu 3apsKEHHBIX YaCTHUL.
25 3 Jua- u napamaraetusm. GeppoMarHeTUKU U UX CBOMCTBA.
26 3 Tok Ipy 3aMBIKAaHUM U PA3MBIKAHUH LIETIH.
27 3 Omnpenenenue yaeapHOTO 3apsijia MOJI0KUTEIbHBIX HOHOB. Macc
— crieKTporpagsl.
28 3 TexHuuyeckue mpuMeHEHHs SIEKTPOIH3a.
29 4 OnTrueckue npudopsl. AGeppaluu ONTUYECKUX CUCTEM.
30 4 OnbiTel @u3zo u MaiikenbcoHa O ONPEACICHUI0 CKOPOCTH
CBeTa.
31 4 Mertoabl HabmofeHus uHTepdepeHunu cpera. IlpumeHeHue
UHTEpPEpPEHIIUN CBETA.

S OueHo4HbIe CPeACTBA JNJIsl TEKYILIEro KOHTPOJISI YCIIEBAeMOCTH M NMPOMEKYTOYHOM
aTrecTauuu

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

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

[Ipu arTectammu oOydarOmMXCS OIEHWBAETCS KadeCcTBO PabOThl Ha 3aHATUAX (YMEHUE
BECTH JIUCKYCCHIO, CHOCOOHOCTh YE€TKO U EMKO (OpPMYIHMPOBATH CBOM MBICIH), YPOBEHb
MOJTOTOBKUA K CaMOCTOSITEIbHON JI€ATEIbHOCTH, Ka4eCTBO BBIMIOJIHEHUS 33JaHUN (TIpe3eHTaIHil,
JIOKJIA/I0B, BBITIOJHEHUE Ta0OPaTOPHBIX padoT U Ip.).

3K33MeHaHHOHHLIe BOIIPOCHI

1. Cucrema otcuera. IlyTh, nmepemenieHne, CKOpOCTb, YCKOPEHHE IIPU PAaBHONIEPEMEHHOM
IPSIMOJIMHENHOM JIBH>KEHUU.
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Kunemaruka BpamiaTenbHOrO JBHKEHHUS. YTOJ MOBOpOTA, YIJIOBask CKOPOCThb, YIJIOBOE

YCKOPEHHME U UX CBS3b C IMHEHHBIMU XapaKTEPUCTUKAMMU.

Jlunamuka marepuanbHoi Touku. [loHsaTue maccsl, cuibl. 3akoHbl HproToHa.

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

3akoH BecemupHoro tarorenus. Kocmuueckue ckopocTu.

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

3aKOH COXpaHEHMsI UMITYJIbCA.

7. Pa6ota. Momuocts. KIIJ[. Kunetndeckas u moTeHIHaIbHAs SHEPTUU. 3aKOH COXPaHCHUS
SHEPIHH.

8. CBolicTBa »XMAKOCTeM H ra3oB. luapocrarndeckoe paBieHue. 3akoHwl Ilackans,
Apxumena. YciaoBus J1aBaHUs Tell.

9. CrauvoHapHOE TEYCHUE MJACAIbHON KUJIKOCTU. YpaBHeHUE bepHynn W ciaeAcTBUS U3
HETOo.

10. Bs3zkoctb. JlamuaapHoe u TypOyJIeHTHOE TedeHHEe XUAKoCcTH. Yucio PeliHonbaca.

11. Onpenenenue Bsazkoctu metogoM Crokca.

12. Onpenenenue BsI3kocTu MeTooM [lyazeins.

13. Mexanuueckue KojaebaHus U X XapaKTePUCTUKHU.

14. T'apmonunyeckuit ocumssatop. [pyxunnelil, pusndeckuii 1 MaTeMaTUYECKUN MasTHUKY.

15. Yupyrue BoimHBL. YpaBHEHHE OCTyIIeH BOJIHBI. 3eMIICTPSICCHUS: IPUYHUHBI, TTOCIICICTBUS,
MIPOTHO3.

16. Marepdepennus BoaH. CTOsSUrE BOTHBL. 3BYK, HHPPA3BYK, YIBTPA3BYK.

17. CtaTUCTUYECKUH M TEPMOJMHAMHYECKUH METOJbl HCCIEAOBAHMUS CHUCTEMbl MHOTHX
yactull. OcHoBHbIe nojoxxkenust MKT cTpoeHus BeiiecTna.

18. I[lonsitue monsa BemiectBa. KonmuecTtBo BemiectBa. MonsipHas macca, Macca OJHOM
YaCTULIBI.

19. Uneanshsiii ra3. OcuoBHoe ypaBHeHue MKT naeansHoro rasa.

20. YpaBHEHUE COCTOSIHUS HJIealbHOIO ras3a. M3ompoiecchl.

21. 3akoH MakcBeiia 0 pacipeiesIEeHUd MOJIEKYJI €alIbHOT0 Ta3a 0 CKOPOCTSIM.

22. bapometpudeckas popmyna. Pacnpenenenne bonpimana.

23. {uddyzus. 3axon duka. Koapdbunuent nuddysun.

24. TennonpoBoaHOCTh. 3akoH Dypre. KordduiueHT TemmonpoBoHOCTH.

Bsskocte. YpaBHenue Hototona. Koadduuuent Baskoctu.

25. IlepBoe Hauano TepMoAMHAMUKHU. BHyTpeHHsst aHeprus. Pabora B TepMoIMHaMUKe.

26. TenmoeMKkocTh ra3oB. YpaBHeHue Maiiepa.

27. Yucno creneHei cBobobl. 3akoH bonbliMaHa o paBHOMEPHOM paclpeeNeHUH dHEPruu
IO CTETIEHSM CBOOO/IBI.

28. IlpuMeHeHue nepBoro Havaixa TEPMOJUHAMUKHU K H30IPOLIECCAM.

29. Anuabatudeckuii pouecc. Ypasuenue [lyaccona.

30. OOparumble 1 HeOOpaTHUMBbIE IpoOLECChHl. DHTponus. Bropoe Hayano TepMoIMHAMUKH.

31. Tennosele nBurarenu. Luxn Kapno. KIIJ| termnoBoil MamumHbl. OxpaHa OKpy’Karolieu
CpeJbl.

32. Teepablie Tena. AMopdHbIe U KpUcTaluTHueckue Tena. [lomumepsl u okpyxatomias cpesa.

33. Tumbl KpUCTATNINYECKUX TBEPBIX TEI.

34. lepexThl B KpUCTAILIAX.

35.3aK0H COXpaHEHMs dJeKTpuueckoro 3apsnga. 3akoH Kymona. HanpspkeHHOCTB
anekTpudeckoro noss. [Ipuanun cynepnosunuu. [lone aunoss.

36. [ToTok u mUPKYAIUS dAEKTpocTaTHaeckoro mojst. Teopema ["aycca.

37. Pabota snexkrpocraTuyeckoro noJs. [ToTeHiuan u ero cBsi3b ¢ HaNPSKEHHOCTHIO.

38. [IpoBOJHUKM W JUANEKTPUKU B 3JEKTpocTtathdeckoM mnoJie. KonaeHncaropel. EMKOCTB
KOHJICHCATOPOB.

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

KOHJEHCATOPa, JIEKTPUIECKOTO MOJIS.

A
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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.

Onexrpuueckui Tok. Cuna toka. Croponnue cuisl. IJC. 3akon OMa ais yyacTKa Lienu
U JUIS 3aMKHYTOH 1I€TIH, COIEPIKAIEro HICTOYHUK TOKA.

. 3akon Oma u JIxxoyns-Jlenna B uHTerpasibHoi U nuddepeHnuansHon popmax.

ComnpoTuBieHUE MPOBOJAHMKOB M HUX COEAUHEHUS. 3aBHCUMOCTb OT TEMIIEpaTyphl.
CBepX1npoBOIUMOCTb.

[IpoBouMOCTh B MeTaiuiax. TepMO3JIEKTPOHHAS SMUCCHUS. AIEKTPOBAKYYMHBIA TUO/.
[TpaBuna Kupxroda. PaBHoBecHBII MOCT YHHCTOHA.

[IpoBoaumocTs B momynpoBogHukax. CoOcTBeHHass M MpUMECHas MPOBOJUMOCTb.
I1oynTpOBOTHUKOBBIN TUOA.

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

MarunutHoe nosne. 3akon buo-Caapa-Jlamaca.

B3anmoneiicTBre napajuiebHbIX TOKOB. 3aKOH AMIiepa.

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

DJieKTpoMarHuTHas uHAyKuus. 3akoH Papanes. [Ipasuio Jlenia.

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

NuayktuBHOCTh. DHEprust MaruutTHOro nosist. Camounaykuus. Tpanchopmarop.
[lepemennsblit TOk. 3akoH OMa AJ1s1 IEPEMEHHOTO TOKA.

PeaktuBHOE conpoTuBieHrne. MOIHOCTD B LENH TEPEMEHHOTO TOKA.

Konebarenbubiit kKoHTYp. CBOOOHBIC TAapMOHHYECKHE KoJeObaHus B KOHType. Dopmyia
TomcoHa.

KonebaTenbHblil KOHTYpP ¢ aKTUBHBIM COITPOTUBIIEHUEM. 3aTyXaolue KoueOaHusl.
BrinyxxaeHnsie koyebanus. SIBieHne AIeKTPUIeCcKoro pe3oHaHca.

DnexkTpoMarHuTHbIe BoJHbL. Bektop YMoBa — [loiftunra.

[Ixana DneKTpOMarHuTHHIX BOJH. CBOWMCTBA 3JIEKTPOMArHUTHBIX BOJIH.

OcCHOBHBIE 3aKOHBI T€OMETPUYECKON ONTUKH.

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

TOHKOH JIMH3E.

®ortometpusi. OCHOBHbIE (POTOMETPUUECKHE BEIMUHUHBI.

WnTtepdepenius cBera. YcCiloBHS MakCUMyMa M MHUHHUMyMa MHTEpPQEPEHLMU CBETA.
[TpumeHeHue uHTEpHEpEHIHN.

MeTo/1bI TOTY4EHNS KOT€PEHTHBIX CBETOBBIX BOJIH.

WuTepdepeniiys cBeTa B TOHKHUX IIIeHKaX. [10710Ck paBHOTO HaKjIOHa.

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

Hudpaxnus csera. [punuun [toiirenca - dpenens. Meroz 301 Openens.

Judpakuus Openenst Ha KpyTriaoM OTBEPCTUU M HEMPO3PAYHOM JIUCKE.

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

["onorpadus.

Jucnepcus cBera. DJIEKTPOHHASI TEOPUS JUCIIEPCUU.

[ucnepcust cBera. Buasl cnexkTpoB wu3iaydeHus. KadyeCcTBEHHBIM M KOJIWYECTBEHHBIN
aHaJIN3.

[Tornomenune cera. 3akoH byrepa. CrnexkTpbl M3TydyeHHUS W TOIJIOIIEHUS KaK METOJ
OTpa’kaTeIbHON CIIOCOOHOCTH MOYB, TMArHOCTUKA 3arps3HEHHBIX HEPTHIO MOYB.
[Tonsipuzanus ceera. Buasl nonspuszanuu. 3akoH Mantoca.

[Tonsspu3zanust cBeTa NpU OTPaKEHUU M NPEJIOMIIEHUN HA TPAHULIE JBYX IHAJIEKTPUKOB.
3akoH bprocrepa.

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

OnTnuecku akTUBHBIE BemecTBa. CaxapUMeETpBI.

UckyccrBennas ontuaeckas annzorponusi. Iddext Keppa.
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81. XapakTepuCTUKU TeIuioBoro wusnydeHus. 3akoH Kwupxroda. 3axonsr Credana —
Bonsimana u cmenenuss Buna.

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

83. OnTuyeckas TUPOMETPHS.

84. 3akonsl Qorodpdexra. YpaBHenwe OifHmTeiHa A porodddekra. Ilpumenenue
dotorddekra.

85. Macca u ummyinbc potona. J[aBneHue cBera.

86. Dddext KomnroHna.

87. 3akoHOMEpPHOCTU B aTOMHBIX clieKTpax. JInHeH4aThlil ClieKTp aToMa BO0pOa.

88. Ctpoenue atoma. OnbiTel Pe3epdopa o paccesHuio anbda - 4acTHIl.

89. Iloctynatel bopa. DkciepuMeHTaNIbHOE 10KA3aTEIbCTBO JUCKPETHOCTH SHEPIeTHUECKUX
ypoBHei aroMa (onbITel @panka u ['epria).

90. DnemenTapHasi Teopust aToMa Bojiopoja 1o bopy

Tunwvr mecmogwvix 3a0aHul

PaBHOMEpHOE NBHKEHUE 110 OKPYKHOCTU OIPEAEISIETCS yCI0BUEM
a, =0,a,=0
a, =0,a, = const
a, =const,a, =0
a, =const,a, #0
3aBUCHMOCTbH ITyTH OT BPEMEHH IS IPSIMOJIMHEWHO ABMXKYILETOCs Tela UMEET BHU]

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

6

38

30

24
MartepuanbHas TOUKa BpalaeTcs paBHO3aMeIJIEHHO MO0 OKPY>KHOCTH MTPOTUB YacOBOI
CTpEJIKH. Y CKOPEHHE TIPU 3TOM HAIPABJICHO BIOJb

1 2

1
2
3
4
3aBUCUMOCTH yrijia rmoBopoTa OT BpEMCHHU JI BpalllaroIeTOoCs TCJ1a UMECT BU

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

YCKOpEHHE K KOHITY BTOPOi CeKyHIIBI paBHO [M/ ¢’ |
10
16
100
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1000
IIpu yBenuueHnu B 4 paza Macchl TeJa, CKOJIB3SIIETO M0 TOPU30HTAILHON TOBEPXHOCTH, CHJIa
TpeHUs
yBeJNIUYUTCS B 4 pasza
yBesnuuuTcs B 16 pas
YMEHbIIUTCS B 4 pasza
yMeHbIIUTCA B 16 pa3

6. Ilpu yBenmnueHMM Macchl OJHOIO U3 TeN B 4 pa3a U yBEIMYEHUH PACCTOSHUSA MEX]y HUMHU B 2
pasa cuia TArOTeHus
YBEJIMUUTCS B 2 pas3a
yBEJIMYUTCS B 4 paza
YMEHBIIUTCS B 2 pa3a
HE U3MEHUTCS

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

P

t L4

3aBUCHMOCTD PaBHOJACUCTBYIOIICH CUIIBI OT BPEMEHHU UMEET BU]I
Fa

F

£ 3

W

v
v
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10.

11.

12.

13.

14.

YpaBHEHUE IBUKEHUS TeJla IO HAKJIOHHOW MJIOCKOCTH UMEET BUJL
F+mgsina—pumgcosa =0. 25
JlaHHOE TeNo IBUXKETCS MO IIOCKOCTH N

R

PaBHOMEPHO BHU3
PaBHOMEPHO BBEPX
PaBHOYCKOPEHHO BHU3
PaBHOYCKOPEHHO BBEPX mg

=y

J71st aGCOMOTHO HEYNPYTOTo yaapa BHIOTHSAETCS
TOJIbKO 3aKOH COXpPaHEHUSI UMITYJIbCa
TOJIBKO 3aKOH COXPAaHEHUS KUHETUYECKOU SHEPTruu
3aKOHBI COXPAHEHUS UMITYJIbCa U KUHETUYECKOM SHEPTUU
HE BBINOJIHSIOTCS 3aKOHBI COXPAHEHUS UMITYJIbCA U KHHETUUYECKON SHEPTHH

Kunernyeckas 3Heprus tena npyu yBeIMUEHUU CKOPOCTHU Tena B 4 paza
YBEJIUYUTCS B 2 paza
yBeJIMUUTCS B 4 pasza
YBEJIUYUTCS B 8 pa3
yBenuuuTcs B 16 pas
[ToreHuuanbHas Heprus Npyx uHbI xkxecTkocThio 80 H/M cxxaroii Ha 5 cm Oynet paBHa [Jx]
40
0,01
0,1
400

OCHOBHOG ypaBHeHI/IC INHAMUKAU BpaHIaTeJ'II)HOFO JABHUXXCHUS TBCp)IOFO TEJ1a UMECT BU/
M=J-&
L=J o
M=J o
L=[r-p]
MOMCHT I/IHepIII/II/I JHUCKa OTHOCUTCJIBHO OCH , HpOXOZ[SIHI@fI KaCaTCJIbHO K €TI0 HOBerHOCTI/I
yepe3 KOHEl pajinyca, paBeH

Vg’
V5 mE’
Jymke
13/ mR*

20

MOMEHT UMTIyJIbCa OTHOCUTETLHO HETIOABHKHOM OCH 3MEHseTCs Mo 3akoHy L = at”.
VYkaxwute rpaduk, MPaBUILHO OTPAXKAIOIINN 3aBUCUMOCTH OT BPEMEHH BEJIMYMHBI MOMEHTA
CHUJI, AEUCTBYIOIIUX HA TEJO
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W

v

MA M

t t

15. CrutontHoO#M ¥ MOIBIH MIMHIPEI, IMEIOIINE OJTMHAKOBBIC MACCHI U PaJINyChl, BKATHIBAIOTCS 03
IPOCKaIb3BIBAHUS Ha TOPKY. Eciii HayaabHbIe CKOPOCTH TEJ OJMHAKOBBI, TO

BBIIIIC ITOJHUMECTCA HOHI)IfI Hlap

o0a TeJla HOJJTHUMYTCS Ha OJIHY U TY XK€ BBICOTY

BBILIE MTOJHUMETCS CIIOIIHON HUIUHIP
16. I1pu yBenuueHnH yriioBOil CKOPOCTH BpaleHUs mapa B 3 pasa, ero KHHeTHYEeCKask SJHEPTHs
yBenuuuTcs B 9 pas
yMEHbBIIHUTCS B 9 pa3
HE UBMCHUTCA
yBEJIMYUTCS B 3 paza

17. Cunsl uHEpUNU 00YCIOBIEHBI
B3aMMOJICIICTBHEM T€J B CUCTEME OTCUYETa
YCKOPEHHBIM JIBUKECHUEM CHCTEMBI OTCUETA
YCKOPEHHBIM JABUKCHHEM TEJ B CUCTEME OTCYETa
PaBHOMEPHBIM MPSMOJIMHEHHBIM JBHKCHHEM CUCTEMBI OTCUETA
18. Ha nBmxkymuecs Tena BO Bpallarolielics CUCTEME OTCUeTa ACHCTBYET
TOJIBKO LIEHTPOOEKHas ChIla
tonbko cuia Kopuomnuca
U 1eHTpoOexkHas cuia, u cuia Kopuonuca
19. Ilpu yBenuyeHUH 4aCTOTHI BpaIlleHHUsI CUCTEMBI OTcueTa B 4 paza cuia Kopuonuca
yBeIu4MBaeTcs B 16 pas
yBeNUYUBaeTCs B 4 pasza
ymMeHbLI1aeTcs B 4 pasza
HE U3MEHSAETCS
20. YcioBue niaBaHus TeIa B )KUJIKOCTU OMPEACISIETCS
00BEMOM Tena
Maccou Tena
dbopMoii u Maccoii Tena
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COOTHOIIICHHUEM HHOTHOCTCﬁ TCJIa U XKUAKOCTHU
21. YpaBHeHHE HEPA3PBIBHOCTH JIJI1 HEC)KMMAEMOM JKUIKOCTH UMEET BU/T

S
— = const
L
2
v
P+ PY_ _ const

S - v = const

P+pgh+p

= 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
yBEJIMYUBaETCs B 2 pas3a
yBEJIMUUBAETCS B 4 pas3a
23. Ilpu yBenu4eHUH MacChl rpy3a MPYKUHHOTO MasiTHUKA B 4 pasa, mepuoa
yMeHbIlaeTcs B 4 pasza
yMEeHbIIaeTcs B 2 pasza
yBeIMuuBaeTcs B 4 paza
yBEJIIMYUBAETCS B 2 pasza
24. MakcumalibHasi CKOpOCTh TAPMOHUYECKUX KOJIeOaHUN paBHA

[Acl
07
A
[’
25. Ilpu yBenu4eHUH 4acTOTHI KoJieOaHui B 2 pa3a MoJHAs SHEPT Ul MaTEPUATILHOM TOUKH,
COBEPILAIOIICH rapMOHUYECKUE KOIeOaHms
yMeHblIaeTcs B 4 paza
yMEeHbIlaeTcs B 2 pas3a
yBeJIMYMBaEeTCs B 4 pasza
yBEJIMUYUBaETCs B 2 pas3a
26. OCHOBHBIM CBOMCTBOM BOJIH SIBJSIETCS
MEePEHOC YacTull 0e3 rmepeHoca SHEPruu
MEPEHOC PHEepPruu 6e3 mepeHoca YacTHil

MEPEHOC, KaK YacTHUll, TaK U SHEPTUU
27. CBs13b MEXY JAJTMHON BOJHBI U CKOPOCTBIO €€ paclpoCTpaHeHHsI BhIpaxaeTcs: popMyIioit

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

28. Paccrosinue MCKAY COCCAHUMMU Yy3JIaMU CTOSIUEM BOJIHEI paBHO

SRR NN



29. CBs3b MEXy SJHEPTUEd U UMITYJIbCOM PEJSITUBUCTCKOM YAaCTUIIBI UMEET BUJ

E=\m’c* + p2c2

E = pc
E =.m’c* + p*c?
E=pv
30. OCHOBHOM 3aKOH PEIATUBUCTCKON TMHAMUKN UMEET BU/I
- -
F=mja
N
;: _ d _myv
dt \J1-v*/c?
N
;, _ dmg, v
dt
5
- m, D
F = 0
1-0?/c?
31. Macca aBukylIecs 4acTHUIIbl BABOE OOJIbIIIE MACCHI ITOKOS MPU CKOPOCTH YaCTUIIBI PaBHOM
3
—c
2
3
—c
4
V3
—c
2
c

32. Ecniu oMH U3 ABYX TOUYEUHBIX 3apsA0B YBEJIUUUTh B 2 pa3a, 4TOObI CHJIa KYJIOHOBCKOT'O
B3aMMOJIEHCTBUS OCTAJIaCh OCTOSTHHOW, PACCTOSIHUE MEXAY HUMH HAJI0
YBEJIMUYUTH B 2 pasza
YMEHBILUTH B 2 pa3a

YBCIUYUTH B \/5 pa3a

yMeHI)HII/ITI: B \/E pa3a
33. HanpsiKeHHOCTb JIEKTPUUYECKOTO OISl U3MEPSIIOT ¢ HOMOILBIO IPOOHOTO 3apsina g, . Eciun
BGJ'II/ILII/IHy HpO6HOFO 3aps[)1a YMGHI)HH/ITI) B pa3, TO MOI[}IJ'II) HaprDKeHHOCTI/I I/I3Mep$ICMOl"0
TTOJIST
HC UBMCHUTCS
YBEJIUYUTCS B N pa3
YMGHBHII/ITCSI BN pa3
YBEJIMYUTCSA B 1° pa3
34. I'paduix 3aBUCHMOCTH HAaIPSKEHHOCTH E 351ekTpocTaTHueckoro noss AByX 3apsiKeHHBIX
MJIOCKOCTEN ¢ OJMHAKOBOM MOBEPXHOCTHOM MIIOTHOCTHIO Ha paccTOssHUM d Apyr OT Apyra
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UMEET BU
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35.Ha PUCYHKC IIOKa3aHO HAIIPABJICHUC E HAIIPsPKCHHOCTHU 3JICKTPHUYCCKOTO MMOJIAI ABYX PABHBIX

10 MOAYJIIO TOUEUHBIX 3apsiIOB ¢, U ¢, B TOUKE A, paBHOYJAJICHHOM OT 3TUX 3apsA10B. 3HAKU
ATHUX 3apsA70B OyayT
fH—a
A —r

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

36. IloTok BEKTOpa HAIPSKEHHOCTH CKBO3b 3aMKHYTYIO IIOBEPXHOCTD S, PaBeH

37. I'pagueHT NoTeHIMAala 3JIeKTPUUECKOr0 MOoJIsl OTPULATENbHO 3apsyKEHHOW OECKOHEUHOM
IUIOCKOCTH B TOYKE A MMEET HallpaBICHUE

-0

M

As
' 4

3y




W N =

4
38. EMKocTh Kax10T0 KOHAeHcaTopa B 6atapee C =100n@ . O6mas eMKoCTh OaTapen

KOHJIEHCATOPOB paBHA [ncD]

| LS
|

40
75
100
400
39. Ha pucyHke nokazaHa 3aBUCUMOCTb CUJIbI TOKA B IIPOBOJIHUKE OT BpeMeHU. 3a Bpemst oT 10 ¢
10 20 ¢ uyepe3 ceyeHue 1o MPOBOAHUKY MPOIIIEIT 3apsi/l [K/z]
14
80

60

. \
\

5 10 15 20 25 30;;
150
200
350
400

40. ConpoTHBIEHHE yUacTKa enu A B, IpeCTaBIEHHOTO Ha PUCYHKE, /1€ KaX bl PE3UCTOP
R =30 Om, pasHo [Om]

R R
A R B
® [ —
R
1
| I |
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40
50
75
120
41. Jlammouka BKJIIOUEHA B ceTh ¢ HanpsbkeHueM 200 B u nponyckaet Tok 0,5 A. 3a 2 yaca
JaMITOYKa MOTPEOIISIET SJHEPTUIO PABHYIO [ﬂ:)fc
200
10°
360-10°
720-10°
42. Bropoe npasuiio Kupxroda umeer Bua

> IR =0

ZI.R. = const
ZIR Zek
ZIR ZI R,

43. HanpskKeHHOCTh MarHUTHOTO TI0JIS B LIGHTPE KPYroBOTrO BUTKA paguycoM 10cM, o KOTOpoMmy
TeyeT ToK 1A, paBHa [A/u]
8
2
10
5

44. B n1Byx nmapajuiebHbIX JPYT APYry IPOBOJHUKAX TOK T€UET B IPOTUBOIOJIOKHBIX
HanpasyeHusx. [IpoBogHuku
HPUTATUBAIOTCS
OTTaJIKUBAIOTCA
HE B3aMOJIEHCTBYIO IPYT C IPYroM
MIOBOPAYMBAIOTCS B OJJHOM HalpaBlI€HUU

45. Ha pucyHke u300pakeHbl C€4eHHs IBYX JUIMHHBIX MapajlIeNIbHbIX IPOBOJIHUKOB C TOKaMH,
npudeM [, =21, . IHayKuus pe3ynbTUPYIOIIEr0 MarHUTHOT'O 10JIsS paBHA HYJIO B HEKOTOPOH
TOYKE UHTEpBAIa

I
I
I

o0 o e
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46. Butok mpoBoJia HAXOUTCS B MATHUTHOM T0JIE, IEPIEHANKYIISIPHOM TIJIOCKOCTH BUTKA, U
CBOMMH KOHIIAMU 3aMKHYT Ha aMmIiepMeTp. MarHuTHas HHAYKIUS TOJIsl MEHSIETCsl ¢ TEUEHUEM
BPEMEHH COTJIACHO TpaduKy. AMIIEpMETp MOKAXKET HATUIHUE MICKTPUIECKOTO TOKA B MOMEHT

BpEMEHU
B A
4 - o
1 2 3 4 t
| |
| |
I I
! I
| I
or0molc
orlmo3c
or3nodc
or0modc

47. Ilpu yMeHbILIEHUH MarHUTHOW MHIYKIIMH B 3 pa3a 00beMHas MJIOTHOCTh SHEPTHU MarHUTHOTO
0TSt
yBEJIMYHTCS B 3 pasza
YMEHbIIUTCSA B 3 pas3a
yMEHbBIIHUTCS B 9 pa3
yBenuuuTcs B 9 pas

48. BemecTBo, 00J1a/1ato11ee CIOHTAHHONH HAMAarHWYEHHOCTHIO B OTCYTCTBHH BHEIIHETO
MarHuTHOTO TI0JISI, 3TO
JUuaMaro€Tuk
napaMarHeTHK
dbeppoMarueTuk
JUDJICKTPUK

49. Ha pucyHke npeacTaBiieHa eTiisi ructepesuca peppomarnernka. KospuutusHoi cuie

COOTBGTCTByIOT TOYKHU
i

Ou?2
Om1l
lu4d
30



3ub

50. KonebaTenbHbIi KOHTYP COCTOMT U3 KOHAEHCATOPA JIEKTPOEMKOCThIO C M KaTyIIKH

S1.

52.

53.

UHAYKTUBHOCTBIO L. Eciu a5ekTpoeMKoCTh KOHIEHCaTOpa U MHAYKTHBHOCTD KaTyIIKU
YBEJMYMJINCH B 3 pa3a, TO IEPHO CBOOOHBIX IEKTPOMArHUTHBIX KOJIEOaHUH B TOM
KOHTYpE

yBEIMYHTCS B 3 pas3a

YMEHbIIUTCS B 3 pas3a

yBeIH4HTCS B 9 pasa

HE U3MEHUTCS
K nocnenoBarensHO COETMHEHHBIM PE3UCTOPY, KOHJICHCATOPY U KaTYIIKE IT01aHO

nepemeHHoe HanpspkeHre U. Eciau nageHne HanpspkeHus: Ha pe3ucTope Up=0B , Ha
KaTylIKe UL =58 U KOHJEHCaTope Uc= ZB, to U paBHO [B ]

2

3

5

7

ITo yuacTky nenu conpotuBieHueM R TedeT nmepeMeHHbIN TOK, MEHSIOIIMIICS 110
rapMOHMYECKOMY 3aKOHY. ECii yMEeHbIINTH JEHCTBYIOLIEE HANIPSKEHUE B 2 pasa, a
COINPOTUBIIEHUE YBEIUYUTD B 4 paza, TO MOILHOCTh Ha TOM y4acTKe
yMmeHbLuTCA B 16 pas
YMEHbIIUTCS B 4 pas3a
yBeau4uTCs B 4 paza
yBesnuuuTcs B 16 pas
[Tonnas cucrema ypaBHeHHI MakcBesia 1715l 3JI€KTPOMArHUTHOTO MOJIsI UMEET BUJL
-
fEai-—[as
7 ¢ Ot

§§¢s=0
S

Crnenyromas cucreMa ypaBHEHUN

-> - 8;—)
iEdl=—£67dS

LB -
inl=—£5;dS
§Bd§=o

S

fBas=0

CIIipaBCJiMBa IJid ICPEMCHHOT'O 3JICKTPOMArHuTHOT'O ITOJIA



B OTCYTCTBHUC 3apsKCHHBIX TCJI M1 TOKOB IIPOBOANMOCTHU
IIPpU HAJIMYUHU 3aPAKCHHBIX TCJI U TOKOB IIPOBOJUMOCTHU
B OTCYTCTBUEC TOKOB ITPOBOANMOCTHU

B OTCYTCTBHUC 3apsAKCHHBIX TCJI

54. JInst 3neKTpOMarHUTHBIX BOJIH XapaKTEPHO SBJIEHHE, KOTOPOE HE SBISIETCS] OOLIMM CBOMCTBOM
BOJIH JIFOOOW TPUPOIBI
IpeIOMIICHNE
HOJISIPU3ALUS
nudpakius
UHTEpEpEHITHS

55. B 21eKTpOMarHuTHOM BOJIHE, PACIIPOCTPAHSIIOIICHCS CO CKOPOCThIO U | MpOHUCXOoIsT

- -
Koae0aHus BCKTOpPOB HaHpH)KCHHOCTCﬁ QJICKTPHYCCKOI'O IT10JIA E W MarHuTHOI'O I10JIA H .

Bektopsl £, H u U uMeioT B3aMMHYIO OpHEHTALUIO

e I oS N o I«

- = -

LHE| b H| v
LHElv, 0l H
|HE Lo, vLH
|H.E | o. 0l H

-

56.JIya AB mpenomiusierca B Touke B wu wuuer no nyru BC. Ecmu n, =const, a n,

YBCIUYUBACTCA, TO JIYY NPEIIOMITACTCA IO IMYyTH

B W -

A

n,

n,
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57. SIBneHue MOTHOTO BHYTPEHHETO OTPaKEHUSI HAOII0JaeTCsl IPU YCIIOBUU
n,>n,
n, <n,
n,=n,
n, <<mn,
58. PaccTrosiHre OT mpeaMera 10 pacceuBarolleld JUH3bI 4 cM, PACCTOSSHHME OT JIMH3BI 10

n3o0pakeHus 2 cu. DOKyCcHOE pacCTOsTHUE JIMH3BI paBHO [ cm]

Wl AW hs|— P

59. BoaHBbI cTPOro onpeaeneHHon U NoCTOSIHHOM YaCcTOThI — 3TO
KOT'€pEHTHBIE BOJIHBI
MOHOXPOMAaTHYECKHE BOTHBI
rapMOHHYECKHE BOJIHBI
CTOSIYHE BOJIHBI

60. JIBe KOorepeHTHbIE CBETOBBIE BOJIHBI ¢ A=500HM TPUXOIAT B HEKOTOPYIO TOUKY MPOCTPAHCTBA

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

61. IIpoxo/s uepes TICHKY, 3eJICHBIN CBET MPU YMEHBIIICHUH TOJIINHBI TUICHKA CTAHOBUTCS
KpPacHbIM
HE U3MEHSIETCSI
¢buoneToBbIM
roiy0opIM

62. Iudpakuus cBeTa— 3TO
HAJIOKCHHUEC KOI'CPCHTHLIX BOJIH B ITPOCTPAHCTBE
orubaHue CBETOBBIMH BOJTHAMH MPEMSATCTBUMA
pa3o’KeHue CBeTa B CEKTP
yrnopsiiodeHrne KojaebaHuii CBETOBOIO BEKTOpa

63. Yucno mtpuxoB Ha 1 cm qUPPaKIMOHHON peleTKH ¢ IepuoJoM 1 kv paBHO
10
100
1000
10000

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

MpeTOMIICHUS
YBEJIMYUBAETCS
HE U3MEHAETCS
YMEHbILIAETCs

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



€CJIM YTOJI MEXKy OCSIMHU MOJIAPU3aTOPa U aHAJIM3aTOpa PaBeH
00
30°
450
60°

66. Ecnu cBeT majgaeT Ha rpaHully pas3zelia ABYX JAUAJIEKTPUKOB, TO
OTpPaXEHHBIN U MPEJIOMIICHHBIH JTyYd YaCTUYHO TOJISPU30BaHbI
OTPa)KEHHBIN U MPETOMIICHHBIN JTy4d HE MOJIIPU30BAHbI
OTpaXeHHBIN U MPEJIOMIICHHBIH JTy4d B3aUMHO MEePIEHAUKYIISIPHbI
OTPa)KEHHBIN U MPETOMIICHHBIN JTyYH TI0CKOMOISPU30BAHbI

67. Ilpu nBOMHOM J1ydenperoMIIEHUN
OOBIKHOBEHHBIN 1 HEOOBIKHOBEHHBIH JTy4YH HE MOJIIPH30BAHBI
OOBIKHOBEHHBII 1 HEOOBIKHOBEHHBIH JTy4H YaCTUYHO MOJISIPH30BAHbBI
OOBIKHOBEHHBIN M HEOOBIKHOBEHHBIH JTY4H IIOCKOTOISIPU30BAHbI B MTAPAJUIEIBbHBIX
IUTOCKOCTSIX
OOBIKHOBEHHBIN 1 HEOOBIKHOBEHHBIH JTy4H TUIOCKOIIONISIPH30BaHBI BO
B3aUMHOIIEPIICHIUK Y ISIPHBIX TUNIOCKOCTSIX.

68. BCH_IeCTBa, CIIOCOOHEBIE IMOBOPAYUBATD IIJIOCKOCTD IIOJIApU3alluU, ABJIAOTCA
OIITHYCCKHN aKTHBHBIMH
OINTUYCCKHU U30TPOIMHBIMU
OIITHYCCKH aHU30TPOIIHBIMHU
OIITUYCCKHU HE aKTHBHBIMU

69. YuusepcanbHas ¢pyHkuus Kupxroda uist TEIIOBOrO U3ITydeHUs paBHA
CIIEKTPAJIbHOM MOIJIOMATEIbHOI CHOCOOHOCTH YEPHOTo TEa,
CHEKTPAIbHOM MOTIOIATeNbHOW CLIOCOOHOCTH CEpOro Tena,
CHEKTPAIBHON IUIOTHOCTH YHEPT€TUIECKO CBETUMOCTH YEPHOTO TEa,
CHEKTPAIbHOM MIIOTHOCTH SHEPIeTUYECKOM CBETUMOCTH CEpOTro Tena

70. Ha pucyHKe TOKa3aHa KpHBas 3aBUCHMOCTH CHEKTPAJIbHOH IUIOTHOCTH HHEPTETHYECKOU
CBETUMOCTHU a0COJIIOTHO YepHOro Tena oT AauHbl BosHbl npu 8000K. Eciu temneparypy tena

yBenuuuTh 10 16000 K, TO njMHA BOJHBI COOTBETCTBYIOIIAS MAaKCUMYMY W3JIy4eHHS OyIeT

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

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

UMITYJIbCa
SHEPruu

MOMEHTa UMITYJIbCa
IIEKTPUYECKOrO 3apsa

72. 3aBUCHMOCTh MaKCHUMAaJbHOM KHHETUYECKOW »Hepruu (HoTo’71eKTpoHOB W OT 4acToThl V

naJarimx Ha GOoTodIeMeHT (OTOHOB COOTBETCTBYET rpaduk 1. Ecnu naHHBI (OTOIIEMEHT
3aMEHUTh JApYyrMM C Oomblieid paboToi BbIxoga, To Tpaduky W =f (v) Oyner

COOTBCTCTBOBATH

N W =

73. Ha PUCYHKC NPUBCACHBI ABC BOJIbTAMIICPHBIC XAPAKTCPUCTUKHU OJHOTI'O (I)OTOBJ'ICMCHTB.. I[JIH

YacTOT V MaJAlOIINX U3ITYYCHUH U OCBEIIEHHOCTEeH E CrpaBeuBO

I'Sl'i

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

35



v, <v,, E <E,

74. JlaBneHue cBeTa Ha YEPHYIO TIOBEPXHOCTD
B 2 pa3a MEHbIIIE, YEM Ha 3€pKaJIbHON [TOBEPXHOCTHU
B 2 pa3a 0oJbllle, YeM Ha 3epKajIbHOM OBEPXHOCTH
OJIMHAKOBO C JIaBJICHUEM HA 3€PKaJIbHOM IIOBEPXHOCTH
B 4 pa3a 0oJbllle, YeM Ha 3epKaJIbHON MOBEPXHOCTH

75. Ilpu >ddexre KomnroHna s magaromero W3IydeHHUs JJIMHON BONHBI A W PacCCESHHOTO

U3JIy4eHHUSI A' CIpaBeIMBO

A>A

A'>A

A=A

A'>>A

76. Ha pucynke n3o0pakeHbl CTal[MOHAPHBIE OPOUTHI aTOMa BOJAOPO/Ia coriacHo Mojaenu bopa, a

TaK)K€ YCJIOBHO H300pakKeHBI IMEPEXOJbl JJEKTPOHA C OJHOW CTAlMOHAPHOW OpOWTHI Ha
z[pyrylo, COIIPOBOXK AU ECCA HSHy‘{eHI/IeM KBaHTa OHCPIUH. MaKCHMaHBHOﬁ qacToTC

H3JTYyUCHUS B CCpUHN Jlalimana COOTBCTCTBYCT IICPEXO]

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

Sn—>1n
Sn—2n
S5n—3n
2n—>1n

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

qacToTa nmorjiomacmMoro (I)O_TOHa COOTBCTCTBYCT IICPEXOAY

E=0
E-
E,
E,
E>— Ei
Ei—E>
E>—FEs3
Ei—E3
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78. Inuubl BoJIH ne bpoiis 1js 3I€KTpOHA, MPOTOHA U ¢ - YAaCTHIbI, ABWKYIIUXCA C OMHOU U
TOM 7K€ CKOPOCTBIO CBSI3aHHBI COOTHOLIIEHUEM
A, >, >4,
A, <A, <4,
A, >, <4,
A =1,=4,

79. BeposTHOCTh OOHAPYKUTH AIEKTPOH HA YIACTKE (a,b) OJIHOMEPHOTO MOTECHIIMAIBHOIO SIIIUKA

b
¢ OECKOHEYHO BBICOKMMH CTEHKAMH BBIYHCIISIETCS IO q)OpMy.]'IC w :ja)dx, rime w -

a

IUIOTHOCTh BEPOSITHOCTH, ompenensemas y - (yaxkouei. Ecom y - QyHknus unmeer Bup,

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

I~
b
—=
L

~

0

h,t
L¥¥

W= N = N = =
| | | O|w

80. HacTh MCXOIHBIX PaJMOAKTUBHBIX SAEpP pacHaJarollUXcs 3a BpeMs paBHOE JIBYM IepHojiaM

noJypacraja, paBHa

W= B— = W

81. B pesynprare f - pacmajga sapa ¢ HOPSAKOBBIM HOMEpoM Z, oOpa3yeTcst 3JE€MEHT ¢

MOPSIIKOBBIM HOMEPOM B Tabuie MeHeneena
7+2
7Z+1
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Z-1
Z-2

82. SIapo u3oTOMa ypaHa .U TOCNe HECKONbKMX PaJMOAaKTUBHBIX PAcrajioB MPEBpallaeTcs B

PO U30TONA 5, U B Pe3ysbTaTe

OJIHOTO ¢ W ABYX [ pacnanoB

OJIHOTO @ W OJHOTO [ pacrajoB

JIBYX ¢ W JIByX [} pacmnaioB
TaKoe MpeBpaIIeHue HEBO3MOKHO

6. METOOAUYECKHUE MATEPHUAJIbI, OINPEJAEJJAIOINMUE ITPOLELYPbI

OIIEHUBAHMS 3HAHWH, YMEHWH, HABBIKOB U

JEATEJIBHOCTH

(WJIN)

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

OIIBITA

Pesynbrarel 00y4eHus

KoHTponupyemble KOMIETEHIIUN OcCHOBHBIE TTOKA3aTENH OneHoYyHbIe
(0OBEKTHI OLICHUBAHUSA)
(4acTh KOMIETECHIINN) OLIEHKH pe3yJIbTaTOB cpeacTBa
1 2 3 4
OK-7 criocoGHOCTH K 3HaTh: MIPUMEHATh TNoiTydeHHble | [IpakTHueckoe
CaMOOpraHU3aluy U CTpyKTypy CaMOCO3HaHUs, €ro | 3HaHWS IS OOBSICHEHHS | 3aHATHE,
caM000pa30BaHMIO poNb B JKM3HEAEATEIHHOCTH | YCIOBHH IPOTEKAHUS nabopaTopHbIE
JMYHOCTH. ¢usHyecKux SABIEHUH B | paboTHI,
.Bugpl caMOOIEHKH, YpPOBHHM | MPHUPOAE W HPUHATHS | KOJUIOKBHYM.
NPUTSA3aHUM, WX BIMAHUS Ha | MPAKTUYECKUX PEIIeHHH | TeCTHpPOBaHHE.
pe3ynbTraT  00pa3oBaTelbHOM, | B IOBCEIHEBHOM JKU3HH;
npodeccroHaNbHOMN (dbopmupoBaTth
JIESITETIBHOCTH. COOCTBEHHYIO ITO3HUIIHIO
Oransl mpo¢eCCHOHATBHOTO | 110 OTHOIIICHUIO K
CTaHOBJIEHUS JIMYHOCTH ¢busnyeckoii
Ymern: nHpopmanny,
CaMoCTOsITeIIHO OLIEHMBATH | MOJTYYaeMOH M3 Pas3HBIX
POJIb HOBBIX 3HAHHMH, HABBIKOB M | HCTOYHHKOB,
KOMIIETEHIIUH B
00pa3oBaTeNbHOM,
npodeccrnoHabHOM
JIESITETIBHOCTH.

HHaHI/IpOBaTI) U OCYHICCTBJIATH
CBOIO JICSITENIHOCTh C YYETOM
pE3yJIBTaTOB aHanm3a,
OIICHUBATb W MPOrHO3UPOBATH

MOCJIEACTBUS cBOCH
COIIMAJIBHOM u
npogeCCHOHATBHOM
JIeATEITLHOCTH.

Baanern:

.HaBblkaMu moO3HaBaTEIBLHONH H
y4eOHOM JIESITEIILHOCTH,
HaBBIKAMU paspenieHus
mpobieM.

HaBpikaMM TIOMCKa METOJ0B

38



peuIieHusT NPaKTUYCCKUX 3ajad,

MIPUMEHEHHUIO Pa3IMYHBIX
METOJOB MO3HAHUS.

dopmamu u METOJAMHU
camMoo0y4deHHs u
CaMOKOHTPOJISL.

6.2 Illkana oneHNBaHUs IVIAHUPYEMBIX Pe3yJIbTATOB 00y4eHus!

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

[IIxama onieHnBaHus

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

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

6.2.2 TlpomexyTOUHASI ATTECTAIUA
OrneHka pe3yabTaTOB OCBOCHUS Y4E€OHOW TUCHUIUIMHBI B 1 cemecTpe MNpPOBOAUTCS TIO
CIEeAyIOUIEH IIKaJe, MPUMEHIEMOM Ha 3a4eTe:

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

36-60 Oa/1oB IO
UTOram

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

BOIIPOC M HE

KOHTPOJIsI, Ha 3a4eTe Jall MOJHbIN (YJaCTUYHBIN) OTBET Ha
TEOPETUUECKHUI BOTIPOC ¥ YaCTUYHO (TTIOJTHOCTHIO) PEIINII 3aa9Yy.
Crynent umeet 46-60 6aJIIOB 1O UTOTaM TEKYIIETO B PyOeKHOTO
KOHTPOJIsI, Ha 3a4€Te J]aJT MOJTHBIM OTBET HA OJIMH BOMPOC HIIH
peun 3aaaqy.
Crynenty, umeroniemy 61-70 OGamioB Mo WTOTaM TEKYIIETO M
pyOEKHOTO KOHTPOJS, BBICTABISETCS OTMETKAa «3adTeHo» 0e3
cIavd 3a4uéeTa.
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pelu 3aaauy.

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

Cemectp

HeynosnerBopure
JIBHO

(36-60 6amnoB)

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

[IIxasa onieHnBaHus

Y 10BJIETBOPUTEIHH
0
(61-80 6amoB)

Crynent umeer 36-

50 ©OamwioB 1O
UTOTaM TEKYIIEro u
pyOeKHOTO

KOHTPOJIS, Ha
IK3aMEHE aai

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

60  OamioB  mO
UTOTaM TEKYIIETO U
pyOexKHOTO

KOHTPOJIS, Ha
IK3aMeHe aai

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

Xoporio
(81-90 GamnoB)

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

O1inn4yHo

(91-100 6awnos)

CryneHnt

nMeeT

61-70 OayuioB 11O
UTOraM TEKYIIEro

u pyOexxHOTO
KOHTPOJIS, Ha
IK3aMEHe nan

IIOJIHBIM OTBET Ha
OIMH BONpPOC U

YaCTUYHO
(OTTHOCTBIO)
OTBETHUI
BTOPOM.

Ha

IIIkajia cOOTBETCTBUS PEHTHHIOBBIX OLIEHOK MATHOANIBHBIM OLIEHKAM /IJIsl OLleHUBAHUSA

KYPCOBOii pa0doThI

PeiitunroBas onenka (B 6amnax)

O1eHKa 110 MATHOAJUILHON IITIKAJIE

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




7. Y4eOHO-MeTOAMYECKOE O0ecnieYeHHe TUCHUILINHBI (MO1YJIs1)
7.1 OcHoBHas TUTEpaTypa

. Tpopumosa T.U. Kypc ¢usuku. U3a-Bo «Axagemusi». 2012 r. 560 c.

. Tpodumona T.U. CoopuuK 3amay no Kypcy pusuku. M3n-Bo «Beicmias mkomay, cepust «lms
BBICIINX Y4eOHBIX 3aBeneHui». 2008 1. 408 ¢. [SBN:978-5-06-004439-3http://lib.kbsu.ru

3. Boabkenmreitn B.C. COopHuk 3amad mo obOmiemy Kypey ¢usukn. W3a-Bo «KHMKHBII

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

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

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

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

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

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

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

6. "Kypc o6meit pusnku. OcHoBwl pusuku. T. . Mexanuka. I1EKTpUUECTBO M MAarHETU3M.

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

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

OU3SMATIIAUT, 2007."

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

N —

7.2 lono/IHUTeIbHASA JIUTEPATypa

1. ®pumr C.O. TumopeBa A.B. Kypc oOumieit ¢uszuxu. B 3-x t1. T.l. ®usnueckue OCHOBBI
MexaHuku. MonekynapHas ¢usuka. Konebanus u Bonusl. M3a-so "Jlanes". 2008 r. 13-e usm.
480 ctp. ISBN:978-5-8114-0662-3.

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

3. @pum C.D. Tumopera A.B. Kypc obmiei ¢usuku. B 3-x 1. T.3. Ontrka. ATomHas ¢u3nka.
N3n-Bo "Jlanp". 2008 1. 10-e u3g. 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. Jlozosckuit B.H. Kypc ¢pusuku. B 2-x 1. T.2. U3n-Bo: «Jlaub». 2009 . 6-¢ u31., UCI. U JOII.
608 ctp. ISBN:978-5-8114-0288-5.

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

7. Uponos WN.E. 3amaun mo ob6mieit ¢pusuke. M3a-Bo: «Jlauby. 2009 1. 13-e uza., crep. 420 crp.
ISBN:978-5-8114-0319-6.

8. Tpodumona T.U. Kpatkuit kypc Gu3MKH ¢ IpUMepaMu pelieHus 3a1a4d. YuedHoe nocodue. M.
«KHOPYC». 2007.

9. Ob6mas ¢usznka (MexaHuka). Bompocel W 3amaHust Jisi TPOBENECHUS PEUTHHTOBBIX U
CEeMMHAPCKUX 3aHATHH (yueOHo-MmeT.u34.) TemykyeB V.M., [lununoBa A.X., Ille63yxoBa M.A.
KBI'Y, Hanpuuk, 2003.

10. OGmas ¢pusuka (MonekynspHas Gusnka). Borpocsl u 3aganus A1 NpoBEICHHUS PEUTHHTOBBIX
U CEeMHUHApCKuX 3aHiITUi (yueOHo-meT.u3n.) TemykyeB .M., Ilununosa A.X., [lle63yxoBa
M.A. KBI'Y, Hanpuuk, 2005.

11. Ob6mas ¢usuka (Mexanuka. MonekynsipHas ¢usuka). Bonpocsl u 3aganus aas npoBeAeHUS
PEUTHHTOBBIX U CEMHHAPCKUX 3aHsATH (yueOHO-MeT.u31.) TemykyeB .M., [lununosa A.X.,
[le63yxoBa M.A. KBI'Y, Hanpuuk, 2005.

12. OOmas ¢u3uka. DIEKTPUYECTBO U MAarHETU3M. DJIEKTPOMArHUTHBIE KOJICOAaHUS U BOJHBL//
TemykyeB .M., [lununosa A.X., [lle63yxoBa M. A., TnynmoBa M.M. KBI'Y, Hanpuuk, 2011.

13. 2. «Obmas ¢usmuka. OnTuka. DIEMEHThl aTOMHOW U siiepHO pusuku» // AmnekoBa 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 ¢usuka. O6mas gusuka. JlabopaTopHbIil npakTHKyM. A3U30B
N.K. Tnynosa M.M. [Hununosa A.X. KbI'Y, Hanbuuk, 2005.

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

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

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

18. Mexanuka . MonekynsapHas pusuka u TepmoarnHaMuka. JlabopaTopHbIil MpakTHKYM. A3H30B
N K., AniekoB A.M., KymaxoB A.M., Tnynora M.M., [{unmnaoa A.X., [lle63yxoBa M.A.

19. Hanbuuk 2016.

20. Ontuka. AToMHas u saepHas ¢pusuka. Jlaboparopusiil nmpakTukym. AsuzoB 1.K., Anekos
A.M., Kymaxos A.M., Tnynoa uM.M., [ununosa A.X., [lle63yxoBa M. A., Illepuea 2.X,
Hanpuuk 2016.

21. DnexTpuyecTBO U MarHeTu3M. JlabopaTOpHBINA MPAKTHKYM.. Asuzos UK.,
AmnexoB A.M., KymaxoB A.M., Tiniynoa M.M., Ille63yxoBa M.A., lllepuera 2.X, Hanpuuk
2018.

22. DOnexkrpuuectBo U marHetusM. Onrtuka. A3uzoB NL.K., [ununosa A.X., lllepuena 23.X.,
Hanpunk 2018.

7.3 UnTepHeT-pecypchl

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

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

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

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

8. MaTepuajibHO-TeXHUYECKOE o0ecredeHne TUCIUTNINHBI

JlexuroHHBIN Kype N0 AUCHUIUIMHE «DPU3HKa» TPOBOIUTCA B CHENUATU3NPOBAHHOMN JIEKIIMOHHON
ayJUTOpUN 00OpPYIOBAaHHON MPOEKTOPOM, HOYTOYKOM C 3alMCaHHBIMH Ha HEro 0O0ydaroUuIMMHU
nporpamMmmamu 1o ¢usuke. B ayauropun umerorcst 70 nmocagouHbIX MeCT.
JlaGopaTopHble 3aHATHS TNPOBOAATCA B CHEHHMATM3HUPOBAHHBIX Ja0OPATOPHUSIX OCHAIIEHHBIX
HECKOJIbKUMH JIeCTKaMHU J1a00paTOpHBIX pabOT, 0XBATHIBAIOLIUX BCe pas3zeibl oouel ¢pusuku. [1o
BCEM pazJielaM HMEIOTCs JIabOpaToOpHbIe MPAKTHKYMBI, I/I€ OTPAKEHO COAEp)KaHUE, KpaTkas
TEOpusl, MOPAJOK BBIIOJHEHUS pPAaOOTHI, KOHTPOJIbHbIE BOMpOCHl. IlpakTHueckue 3aHATHSA
IPOBOAATCS B ayOUTOPUM OCHAIICHHOM HWHTEPAKTUBHOM JOCKOH, HMMEETCS JIOCTaTOYHOE
KOJIMYECTBO 3a/1aYHUKOB U Y4EOHUKOB.

IIpu npoBeneHNN NEKIIMOHHBIX ¥ CEMUHAPCKUX 3aHITHH UCIIOJIB3YIOTCS:

JIUYEH3UOHHOE NPOSPAMMHOE 0Decnedenue:

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

— AwntuBupycHoe mnporpammHoe obecneueHue Kaspersky  Endpoint  Security
Cranpaptaeiii Russian Edition;

— AltLinux (Anst O6pa3oBanue 8);

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

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

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

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

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

JUis CTYAEHTOB C OIpaHUYEHHBIMH BO3MOXHOCTSIMU 3/10pPOBbSI CO3JlaHbl CIELHAIbHbIE
YCIIOBHSA JUISI TIOJTy4eHus: 00pa3oBaHusl. B 1emsax JOCTYMHOCTH NMOTYYEHHUs BBICIIETO 00pa3oBaHUs
10 00pa3oBaTeIbHBIM MPOrpaMMaM MHBAJIUAAMHU U JMLIAMHU C OTPAaHUYEHHBIMU BO3MOXHOCTSIMU
3I0pOBbsI YHUBEPCUTETOM 00ECTICUNBACTCS:

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

2. ]l MHBAIUAOB C HAPYLIEHUAMU 3peHUs (CIaboBUIAIINE, CIIEIIBIE)

- NPHUCYTCTBHE ACCHCTEHTA, OKa3bIBAIOLIEr0 OO0YyYaroLIeMycsi HEOOXOIUMYIO IOMOIIb,
NyOIMpoBaHUE BCIyX CIPABOYHOM HH(POPMALMM O PpACIHCAHUHM YYEOHBIX 3aHSATHIA; HaJIHMYUE
CPEACTB JUIsl YCWJIEHUS OCTAaTOYHOIO 3pEHHUs, OpailIeBCKOH KOMIBIOTEPHON TEXHUKH,
BUICOYBEIMYUTENCH, TMPOrpaMM HEBH3yalIbHOTO JOCTyma K HWHPOpPMALUHU, MPOrpaMM-
CHUHTE3aTOPOB peUd M JIPYruX TEXHUYECKUX CPEICTB IpueMa-nepesadn yuyeOHoW mHpopmauuu B
JOCTYITHBIX (OpPMaXx JUIs CTYJACHTOB C HAPYIICHUSIMH 3pEHHS,

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

- TUCbMEHHBIC 33JaHUs BBIIOMHSIOTCS Ha OyMmare, HAaJUKTOBBIBAIOTCS ACCHCTEHTY
00y4aromumcs;

3. Jlns WHBANWAOB WM JHMII C OTPAaHMYEHHBIMH BO3MOKHOCTSIMH 3J0POBBSI IO CIyXY
(cnabocabliamniye, Tayxue):

- Ha 3a4eTe/>K3aMeHe MPHUCYTCTBYET aCCHUCTEHT, OKA3bIBAIOIINI CTYIEHTY HEOOXOIMMYIO
TEXHUYECKYIO MTOMOIIb C YY€TOM MHIMBUAYAIBHBIX 0COOEHHOCTEH (OH MOMOTaeT 3aHATh pabouee
MECTO, TIEPEABUTATHCS, MPOUYNTATh U O(POPMUTH 3a/1aHKE, B TOM YUCIIE 3aIHCHIBAs ITOJT AUKTOBKY);

- 3a4eT/7K3aMEH POBOJUTCS B MUCbMEHHOU (hopMe;

4. JIns WHBaIMIOB W JIUI] C OTPaHUYEHHBIMH BO3MOKHOCTSIMHU 3/I0POBBS, MMEIOIINX
HapyLeHUs. OMOPHO-ABUIATEILHOTO ammapara, CO3JaHbl MaTepUaIbHO-TEXHUYECKHUE YCIIOBUS,
o0ecrieunBaroiie BO3MOXXHOCTh OECHpPENSITCTBEHHOIO JOCTyNa oO0ydaroluxcs B ydeOHbIE
NOMEIIEHUs, OObEKTYy MUTaHMs, TyaJeTHble W JApYyrue IOMELIeHUS YHHMBEpPCHTETa, a TaKxkKe
npeOBIBaHMS B YKa3aHHBIX TIOMEIIEHHX (HAJHMUUe PaCIIUPEHHBIX IBEPHBIX IPOEMOB, MIOPYIHEH U
JPYTUX MpUCIOCOOTICHUI).

- THCHMEHHBIC 3aJaHWsl BBHIMOJHAIOTCS Ha KOMIIBIOTEPE CO CIENHATH3UPOBAHHBIM
IpOTrpaMMHBIM 00eCrieYeHHEeM MIIM HaIMKTOBBIBAIOTCS] ACCUCTEHTY;

- 10 YKEJIAHHWIO CTYJIEHTa YK3aMeH IMPOBOINUTCS B YCTHOM popme.

OOyuaromyecss U3 4KCia JHIl ¢ OTPAaHUYEHHBIMH BO3MOXKHOCTSMU 3/I0POBbs 00€CTIEUEeHbI
AIIEKTPOHHBIMU 00pa30BaTEFHBIMU pecypcamMu B (hopMax, aJanTHPOBAaHHBIX K OTPAHHUYCHHSIM HX
3/I0POBBSL.
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10. INCT USMEHEHMIA (JIOITOJTHEHMIA)

B pabodyro mporpaMmy 1o AucuurinHe «Dusnkar»

10 HAIPaBJICHUIO MOJATOTOBKH MO HampaBJjieHHto moArotoBku 27.03.02 YipaBieHue Ka4eCTBOM

Ha 20__ - 20__ yueOHbIH TOA

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

OO6cyx1eHa U peKOMEHI0BaHa Ha 3aceaHuU Kadeapsl (GU3MKU HAHOCUCTEM

poTOKOJ Ne OT « » « » 20 T

3aBenyromuii kadeapoii / /
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