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

Lenan ocBoeHus: NUCHUIUIMHBI (MOAYIS): co3AaHue (yHIaMEHTaIbHON 0a3bl 3HAHUI, Ha
OCHOBE KOTOpPOHl B JaJbHEHIIEM MOKHO pa3BHBaTh Oojiee yriayOJeHHOE U JETaTU3UPOBAHHOE
u3ydeHue (GU3NIECKUX 3aKOHOB U SBJICHUIA.

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

2 Mecro qucuuniaunsl B crpykrype OOII BIIO

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

[Ipn u3ydenwmii kypca oOmieil (U3HKH, CTYyAEHT OOJKEH CBOOOIHO BJIAJETh B IMEPBYIO
odepeqb MaTEeMaTHYECKUM alllapaToM. YMETh peliarh aareOpanyeckue, HHTErpajibHble |
muddepeHIManbHble ypaBHEHUS, HEPABEHCTBA, I'€OMETPUYECKHE 3a/layl, TPUTOHOMETPUUYECKUE
BBIPKCHHUS.

B kypce oOmieil ¢u3uku BBOAATCS OCHOBHBIE MOHSTHS U 3aKOHBI, KOTOPBIE SIBISIOTCS
GyHIaMEHTOM TpPH OCBOCHUM MHOTUX ITUCHUIUIMH, KaK €CTECTBEHHOHAYYHOTO IIMKJIA, TaK U
npodeccuonanpHoro mukina. OcBoeHHe QU3UKM HEOOXOAMMO Kak MpeAlIeCTBYIOIIee [l
CICIYIOINX JUCHUIUIMH: Onodu3uka, (QUINKO-XUMHUYSCKUE MEXAaHU3MBl MEXKKICTOUHBIX
B3aMMOJICHCTBHIL, SBOIIOLINSI, OMOXUMHUS U MOJICKYJIsIpHAsE OMOJIOTHSI.

3 TpeGoBaHus K pe3yJabTaTaM OCBOCHHS COACP KAHUS AN CIHUIIIMHBI

[Ipouiecc n3yyeHUs: TUCHUIUIMHBI HAaNpaBiieH Ha (OPMUPOBAHUE DJIEMEHTOB CIEIYIOIINX
komnereHIMi B coorBerctBul ¢ PI'OC BIIO m OOII BIIO mo naHHOMY HaIpaBlIEHUIO
MOATOTOBKHU (CHEIUATBEHOCTH):
OIIK 6.1 - JleMOHCTpHUpYyeT 3HAaHUS OCHOBHBIX KOHILIENIMNA ¥ METOAOB COBPEMEHHBIX
HaIpaBJICHUN MaTeMaTHUKH, (PU3UKH, XUMUHU U HAYK O 3eMIIe.
OIIK 6.2 - CnocoGeH HCIoJIb30BaTh HABBIKU J1a00OpPaTOpHOM pabOTBl U METOAbl XHMUH,
(GU3MKM, MaTeMaTU4YeCKOro MOJECNUPOBAaHUS M  MaTEeMAaTUYECKOM CTAaTUCTUKU B
poeCCHOHATILHOM 1eATENbHOCTH
B pe3ynbraTe 0cBOEHUS NUCHUIUIMHBI O0yYaOIUICS TOJIKEH:
3HaTh: OCHOBHBIE (PM3UUECKUE SIBICHUS U 3aKOHBI; OCHOBHBIE TEOPETHUECKHUE
MPEJICTaBICHUS U MOJIETN (PU3UKH; OCHOBHBIE (PU3NYECKUE BETMYMHBI U KOHCTAHTBI, UX
OIpECIICHUE U EIUHULBI U3MEPEHMUS.

YMerh: pemiats Gusnueckue 3a/1a4n; UCIOIb30BATh [IPH PEIICHUN 33]1a4 OCHOBHbIE
3aKOHBI, TEOPETUUECKHUE MPEJICTABICHU U MOJENIN (HUUKU.

Banapers: HaBbIKamMu npoBeieHUs (PU3MUECKOT0 SKCIIEPUMEHTA; HaBbIKaMH 00pabOTKH
AKCIEPUMEHTAJIbHBIX TaHHBIX.



4 Copepxanue U CTPYKTYPa AUCHHUIIMHBI (MOLYJI51)

4.1 Conepxxanue pa3aejioB QU CIUANINHbBI

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
COXpaHEeHUs.

MexaHuKa XKUAKOCTEH
Mexanudyeckue  KojeOaHus |
BOJIHBI

OIIK 6.1
OIIK 6.2

JP,K, T,
PK

MonekynspHas
¢buznka u
TEPMOJUHAMUKA

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

OCHOBEBI TCPMOAUHAMUKHA
PeanpHbie ra3pl, JXHAKOCTH H
TBCPAbLIC TCJIA.

OIIK 6.1
OIIK 6.2

JIP, K, T,
PK

DNEeKTPUIECTBO
Y MarHeTH3M.

DNIeKTpOCTaTUKA

[ToCcTOSAHHBIN SJEKTPUYECKUN TOK.
Toxk B cpenax.

MarnuTHoe moje B BaKyyMe€ U B
BEIIECTBE.

OcHoBbl Teopun MakcBemna A
AIIEKTPOMAarHUTHOTO IOJIS.
DJEeKTPOMarHuTHBIE KOJeOaHUs U
BOJIHBI. [IepemeHnHsbII
ANEKTPUUYECKUIN TOK.

OlIK 6.1
OIIK 6.2

JP, K, T,
PK

Onruka.

I'eomeTpuueckas
doromerpus
BosHoBas onTuka.
KBanToBas onTuka.

OIITHKA,

OlIK 6.1
OIIK 6.2

JP, K, T,
PK

OIEeMEHTBI
aTOMHOM U
SIIEPHOM
¢bu3ukn

Pduznka aroMma. KBanToBas
¢dusuka.
OneMeHThl dJepHOM (QU3UKU U

(I)I/I3I/II(I/I OJICMCHTAPHBIX YaCTHUII.

OIIK 6.1
OIIK 6.2

JIP, K, T,
PK

B rpade 4 mnpuBomsarcs mnnaHupyemble GOPMBI TEKYLIEro KOHTPOJIS:

3aIuTa

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




4.2 CTpyKTypa M CIMIIIMHBI

OO6mmast Tpy10eMKOCTh TUCIMIUIMHBI COCTABIISIET 3 3adeTHble eAuHUIBI ( 108 yacoB)

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
CaMoCTOATEIbHOE U3YUYEHHE Pa3esioB
CamononroroBka (mpopaboTka U MOBTOPEHHE JEKIIMOHHOTO MaTeprania u
MaTepurana y4eOHUKOB U YICOHBIX TOCOOUH, MOATOTOBKA K JJAOOPATOPHBIM H
MPAKTUYECKUM 3aHITHSIM, KOJUIOKBUYMaM, pyOeXHOMY KOHTPOJIIIO U T.1.),
IToIrOTOBKA U claya 3a4eTa, SK3aMeHa' 9
Bua uTorosoro KOHTpoJIA (3a4er, IK3aMeH) [

Paznensl AUCHUIIIMHBI, U3Yy4YaCMBbIC B 1 CEMCCTPEC

KonnuectBo yacos
Ne HaumenoBanue pa3nenos 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
TEPMOJMHAMMKA
3 DNEKTPUYECTBO U MAarHETU3M 5 5 10
4 OnTuka. 5 5 10
5 DeMeHTBl aTOMHOH U epHON (PU3NKH 6 6 11
Hmoczo: 24 24 51

1 HpI/I HAJIMYUH 3K3aMCHA 110 TUCHHUILIITHHE




4.3 JIaGopaTopHbIe padoThI

Ne Ne
JIP | pazpena HaumenoBanue 1a00paTopHbIX paboT
1 2 3
W3ydeHne 3aKOHOB PaBHOYCKOPEHHOTO IBUKEHHS U BTOPOTO
1 1 3akoHa HeloTOHa Ha MamuHe ATBy/a.
2 1 OmnpeneneHne CKOPOCTH JIBIKEHUS Ty METOJ0OM
0aJUIMCTUYECKOTO MAasTHHKA.
3 1 W3y4eHrne 0CHOBHOTO 3aKOHA IMHAMUKH BPaIIaTeIbHOTO
JIBHKCHUSL.
4 1 Omnpenenenre MOAYIS IOHTA IO U3TUOY CTEPHKHS.
5 { Omnpenenenre MOMEHTa HHEPIIMA MaXxOBOT'O KOJIeCca U CHJIIBI
TPECHHUS B OTIOpE
6 1 OnpeneneHrne MOMEHTA HHEPIIMH TeIa METOJIOM KPYTHIIBHBIX
KOJIcOaHUH.
7 1 Omnpenencane ko3 HUIMEHTA )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 BIAXXHOCTH BO3/1yXa
1 5 Omnpenenenne korpuLreHTa JMHEHHOTO PacIuPeHHs TBEPABIX
TeNl.
OmnpeneneHre OTHOMICHHS TETUIOEMKOCTH IPH TIOCTOSTHHOM
12 2 JABJICHUH K TETDIOEMKOCTH MPHU TOCTOSITHHOM 00BbeMe
(y =C,/Cv ) wmeronom Knemana-Jlezopma
13 2 Onpenenenne MOJSIPHOM MacChl BO3yXa.
14 3 HccnenoBaHue 37€KTPOCTATHUECKOTO OIS METOJIOM
ANEKTPOCTATUYECKON BAHHBI.
15 3 Onpenenenne uncina Papazes U 3apsaa JIEKTPOHA.
16 3 H3mepeHne conpoTUBICHHH ¢ TOMOIIBIO MOCTa YHUTCTOHA.
17 3 V3y4eHne 3aBUCHMOCTH COITPOTUBJICHHSI METAJLIOB OT
TEeMIEPATYPHI.
18 3 HccnenoBanue 3aKkOHOMEPHOCTEN TEPMOITIEKTPOHHON SMUCCHUHU.
19 3 W3ydeHne nepexoTHbIX MPOIECCOB MPHU 3aMbIKaHUH H
pa3MbIKaHUU IICTIH.
20 3 Omnpenenenne TOPU3OHTAILHON COCTABIIAIONIECH HAMPSXKEHHOCTH
MAarHUTHOTO TIOJISl 3EMJTH.
1 3 W3ydeHne momynmpoBOIHUKOBOTO AUOAA U TTOTYIIPOBOTHUKOBBIX
pHOOPOB.
29 4 Ornpenenenne riaBHOTO (POKYCHOTO paccestHusl coOuparomen u

pacceuBaroniel JUH3.




1 2 3

23 4 Omnpenenenue cuiabl cBeTa (POTOMETPOM.

4 4 N3yuenue siBneHus HHTEPHEPEHIINH CBETa C IOMOIIBIO KOJIEI]
HBIOTOHA

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

26 4 HccnenoBanue CTPyKTYpbl KPUCTAIIIIOB JIa3€PHBIM H3IIy4YEHHEM.

77 4 M3yueHne 3aK0Ha OCBEIIEHHOCTH

8 4 HccnenoBanue qudpakiuy cBeTa ¢ OMOIIBIO ONTHYECKON
CKaMbH

29 5 N3yuenue BHemHero ¢porodddexra

30 5 HccnenoBanue CIEKTPOB UCITYCKAHUS U MTOTJIOLICHUS
CHEKTPOCKOIIOM
Hcnons3zoBanne cuerunka I 'eiirepa-Mrosuiepa uist U3ydeHus

31 S u30TONa OepuilIus

IIpuMepsI J1a00opaTOPHBIX PadoT.

1
[ e LA o Ly L A |
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N3YUYEHHUE 3AKOHOB PABHOYCKOPEHHOI'O ABMXXEHUA 1 BTOPOI'O
3AKOHA HbIOTOHA HA MAIINHE ATBYTA

HepaBHoMepHOE IBMKEHWE, MPU KOTOPOM CKOPOCTh U3MEHSIETCS BO BPEMEHH IO
JMHEMHOMY  3aKOHY, IIPUHATO  Ha3blBaTh  PABHONEPEMEHHBIM. BenuuyuHON,
XapakTepu3ylonei OBICTPOTY HM3MEHEHMs] CKOPOCTH [0 YHCJICHHOMY 3HAYCHHUIO,
aBiseTcss yckopeHue. llepBas dYacTb palOTHI MOCBAIIEHA W3YYEHUIO 3aKOHOB
PaBHOYCKOPEHHOTO JBIDKEHUSI Ha MalluHEe ATByJa U OIPEACIICHUIO YCKOPEHHUSI.
Llenpto BTOpOM yacTH pabOTHl SBISIETCS TPOBEpPKa BTOpPOro 3akoHa HproToHa

a= L . IlpoBoauTcs 00paboTKa pe3ynbTaTOB HKCIEPUMEHTA.
m

KoHTposibHbIE BOIIPOCH! K AaHHOM 1abopaTopHOii padore:

1) CdopmynupoBaTh 3akoHbl Hpl0TOHA.

2) llonatne 0 MaTepHaIbHON TOUKE.
3) Ilytb u nepememienue. CKOpOCTh, €€ BEIMUYUHA U HAIpaBJICHHE.
4) VYckopeHue. 3aKOHBI TyTH ISl pPABHOYCKOPEHHOT'O M PABHOMEPHOTO JIBUIKEHUSI.
5) Ot kakux QakTOpOB 3aBUCUT YCKOpeHHE?




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

MoMeHT WHepuuu Bpallarolerocs Tela MOXKHO CBECTH K HM3MEPEHUIO
JEHUCTBYIOIIETO Ha TEJIO0 MOMEHTAa CHJIbI M COOOIIEHHOMY 3TOMY TEIIy
YIJIOBOTO yCcKopeHus. JlJist u3MEpEeHHs 3TUX BEJIMYUH MPUMEHSIIOT MasiTHUK
O6ep6Oeka. [IpoBepka OCHOBHOTO 3aKOHA JMHAMHUKH JJIS1 BPAIIAFOIIMXCSI TEIT
OCYIIECTBISIETCS  TpeMs  crmoco0amu.  Pe3ynbrartel  3KCIepuMEHTa
obOpabatsiBaroTcss MeToA0M CTBIOJICHTA.
KoHTpoJIbHBIE BOIPOCHI K IAHHOM J1a00paTOpHOi padoTre:
1) MowmenT cunsl. [Inedo cuiibl. MOMEHT UHEPIIMU TBEPJOTO TENa.

2) OCHOBHOM1 3aKOH IMHAMUKH BpAIIAaTEIbHOTO JBUKECHHUS.
3) Uemy paBHa cuiia HATSDKEHUS HUTH?
4) BeiBecTH BpalaTeabHbli MOMEHT CUIIBI B IaHHOM paboTe.
5) 3aKoH cOXpaHEHHUs MOMEHTa UMITYJIbCa.
6) BpiBecTH MOMEHT MHEPIMHU CTEPXKHS I OCH BpAIEHUs, MPOXOMSIICH Yepe3 LIEHTP

Macc.

OINPEAEJIEHME MOAYJIA FOHI'A 110 U3TUBY CTEPXHA

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

MaTepuajoB METOJOM HM3ruda CTEepXHs, MOJIO)KEHHOTO Ha JBe omnopsl. B
paboTe wucCHoONb3yeTcs MHAMKATOp ManblXx nepemenieHuid.  Halinennoe
3Hau€HUE MOJYJISl YIIPYTOCTH CPABHUBAETCS C ATATIOHHBIM 3HAYEHHEM.
KoHTpoabHbIe BOOPOCHI K JIaHHOH JIabOpaTopHOH paboTe:

1) Yro Ha3biBaercs aedopmanueit? Kakue Buabl aedopmarnmii

cymecTtBytoT? Ilo kakomy mnpu3Haky Tena JAeNATCA Ha
yhnpyrue u Heynpyrue?

2) Kakos ¢uznyecknii cmbici moayist FOura?
3) Uemy paBeH MOMEHT MHEPIMH CTEP>KHS (BBIBECTH (POpMYITY).
4) CdodopmynupoBath 3akoH ['yKa 1151 OCHOBHBIX BUI0B J1e(OpMaIIHH.
5) [uarpamma pactsxeHusi. OCHOBHbIE MEXaHHMUECKHUE CBOMCTBA TBEPOTO Tea.

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

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

MoOMEeHT MHEepIMH MaxoBOro KoJieca M CUIIY TPEHHsI B OIOpe
MO>KHO HalTH MpH MOMOIIH NPHOOpa, COCTOSILEr0 U3 MaXOBOTO
KoJeca, HacaKeHHOro Ha Bajl. Bam ycraHoBieH Ha
IIAPUKOTIOAIIMITHUKAX. B pabore M3ydaercss OCHOBHOW 3aKOH
JUHAMHUKHU BpallaTeIbHOTO JBHKEHUS.

KoHTpoabHbIe BOIIPOCHI K IAHHOU J1a00paTopHOil paboTe:

1) Ot yero 3aBUCUT MOMEHT MHEPLIMYU BPALLAIOLIEICS CUCTEMBI?



2)

3)
4) Cuna TpeHus.
5)

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

BriBo pacueTHO# (HOpMYITHI.

TpeHue mokos, CKOJIbXKEHUS U KaueHUS.

Kunernyeckas sHeprus BpallaroIerocs Tena.

OIIPEJEJIEHUE MOMEHTA MHEPLIUU TEJIA METOJOM
KPYTWJIbHBIX KOJIEBAHUUN

B nanHOii paboTe wm3y4yaeTcs OCHOBHAs (pu3W4YecKas BEIUYHMHA, XapaKTePU3YIOIIas
CBOMCTBA TBEPJOTO Tejla MPHU BPAIIATEILHOM JBM)KCHUH — MOMEHT uHepuuu. OTHUM W3
MECTOI0B 3KCHepI/IMCHTaJIbHOI‘ (0] onpe;[eneHHsl MOMCHTA I/IHepI_II/II/I TCJIa ABJIICTCA METOL
KPYTUJIbHBIX KOJIEOaHHH, KOTOPBIN UCIONB3YETCs B padoTe.

MOMEHT HHEPIIUHU BBIYUCIISICTCS TSI Pa3HBIX TIOJIOKEHUH Tpy3a U MPOBOAUTCS 00paboTka
pe3yJIbTaTOB U3MEPEHU.

KoHTpoabHbIE BOIPOCH! K JaHHOH 1abopaTopHoi padore:

3)
4)
5)

1) Hamwucatb OCHOBHOM 3aKOH JMHAMUKHU BPaIaTEIbHOIO JBUKEHUS.

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

OINPEJEJIEHUE KOOOOUIINEHTA JXECTKOCTHU ITPYXKNHBI
CTATUYECKUM N JMHAMUWYECKUM METOJJAMU

/ o

1)
2)

3)

4)
5)

6)

3amauelt paboThl  SIBIAETCS O3HAKOMIIGHHE C TMPOCTEHIINM  Cllydaem
COOCTBEHHBIX  rapMOHMYECKMX  Kojebanui.  M3ywarorcs  koneOaHus
[PY)KUHHOIO  MAasATHUKA, KOTOpbIE MOXKHO CYUTaThb HE3aTyXarol[UMHU.
YcTaHOBKa COCTOUT M3 ONOPHI, HA KOTOPOW YKPEIUIEHBI PA3JIMYHBIE MPYKUHBI.
Croiika cHaOxeHa mKanoil. PaGoTa cocToMT W3 JABYX yIpaKHEHHIA:
OIPEIETICHUE KECTKOCTHU MPYKUHBI CTATUYECKUM U TUHAMUYECKUM METOJAMM.

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

pa3HbIMH METO/IaMHU.
KoHTposbHbIE BOIIPOCH! K AAHHOM J1a00paTopHoii pabore:

Kakoii Bug mMeeT ypaBHEHUE JABMKEHUS IPU FaApMOHUYECKOM KoJie0aHUU?

Kakue  koneGaHMst  cUCTeMbl  HAa3bIBAIOTCS ~ COOCTBEHHBIMH W Kakue

BBIHYK/ICHHBIMU ?

CKOpoOCTh U yCKOpEeHHE KoJebaTeIbHOW CUCTEMBI.

YemMy paBHa noJiHasi JHEPrusi KojedaTeaIbHOU cucTemMbl?

BbluncnuTe 1O MONyYeHHBIM JaHHBIM H3MepeHud (a3y ot CcOOCTBEHHBIX

KoJIeOaHWi MPYKMHHOTO MasTHUKA W CMEIICHHE Ipy3a X 4epe3 3 ¢ OT Hayaia

OTCUYETA BPEMEHHU.

Urto Takoe pe3oHaHc?
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OIMTPEAEJIEHME KOOODOUIIMEHTA BA3KOCTU XXUAKOCTU METOIOM CTOKCA

Jns onpenenenus ko uienTa BI3KOCTH MpeiaraeTcsi UCnoiab3oBarh Meton Crokca,
KOTOPBIA OCHOBAaH Ha JBMXKEHUHU Tena cheprudeckor GopMbl B UCCIENYEMOM JKUIKOCTH
(rmuauepuH W KacTtopoBoe Macio). Jlnms nmaHHOW paboThl mpoBoauTcs 00paboTKa
U3MEPEHUN U IOJy4YeHHbIE 3HA4YEeHUS KOd(PQUIMEHTa BA3KOCTH CpPaBHUBAIOTCS C
Ta6JII/I‘IHBIMI/I 3HAa4YCHUSAMU.

KoHTponbHbIe BONPOCHI K IaHHOH J1abopaTopHOU padore:

1) ®opmyna HproTOHA A1 BA3KOCTH.

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

OIMPEAEJEHUE TEPMHUYECKOI'O KOOOOUIIMEHTA JABJIEHWA BO3AY XA TTPU

oMo BO3AYIIHOI'O TEPMOMETPA

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

KoHTpoabHbIe BOOPOCH! K IaHHOH JIabOpaTopHO paboTe:

1) Kako#i ra3 Ha3bIBaeTcs UACaIbHBIM?

2) U3omnporecchl, UX YpaBHEHUS U rpapyKy.

3) Uro Ha3pIBaeTcsi TEPMHUYECKUM KOX(PPHUIIMEHTOM JaBJICHHUS, KaKOB
ero gusnueckuit cMpica?

4) KakoB npuHIHI pabOTe MaHOMETpA?

5) KakoB MoJieKyIsipHO-KUHETUYECKUI CMBICIT AaBJICHHSI U a0COMIOTHON TeMIepaTypbl?

METAJTUYECKUX CTEPHKHEM.
KoHTpoapHbIe BOMPOCH! K JaHHOU J1a00paTOpHOM paboTe:

OITPEJIEJIEHUE KOD®OULIMEHTA JTUHEWUHOTO
PACHIMPEHMA TBEP/IBIX TEJI

I/I3BeCTHO, 4YTO IIPU HArp€BaHWM TCJjia YBCINYUBAIOT
CBOI 00BEM, T.e. MPOUCXOJIUT TEIUIOBOE PACIIHpPEHUE.
DTO CBHIETENBCTBYET O TOM, 4YTO C YyBEIHMYECHUEM
TEMIEPATyphl CPEeIHUE PACCTOSHUS MEXIY aTOMaMHU,
MOJIEKyJIaMH, WOHAMH BO3PaCTalOT. JTO SBIICHHUE
MOKHO OOBSCHUTH UCXOJS U3 B3aUMOJCHCTBHS YaCTHI]
Tenma aApyr ¢ apyroMm. KommdecTBeHHO —TerioBoe
paciipeHue MPHUHSTO XapaKTepu30BaTh
KO2(pPUITMEHTOM JTMHEWHOTO PACIIMPEHUs O, KOTOPHIH
W BBIYHCISETCS B JIaHHOM pabore I ABYX

1)
2)

3)
4)

Uto Ha3zwiBaeTCs KOG GHUIIMEHTOM JTHHEHHOTO (00BEMHOT0) pacupeHus?
N3o6pa3ute rpaduyecku 3aBUCUMOCTh MOTCHLIUAIBHOW YHEPTUN B3aUMOJCHCTBUS
JIBYX YaCTHUIl OT PACCTOSHUS MEXYy HUMH.

[Ipoananuzupyiite GpU3NIECKYIO MPUUMHY TETJIOBOT'O PACIIMPEHUS TBEPIBIX TEIN.

B uem BeIpakaerca aHM30TpoNHs (PU3MUECKUX CBOICTB TBEPHBIX Tell, KAKOBHI €€
PUYUHBI?
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OITPEAEJIEHME OTHOIUEHMA TEIUNIOEMKOCTU ITPU ITIOCTOAHHOM
JABJIEHMUA K TEIDIOEMKOCTH ITPU ITOCTOAHHOM OB BEME METOZIOM
KIIEMAHA-JIE3OPMA

OpnHa U3 caMbIX BaXHBIX PabOT, OTHOCSIIASICS K
tepMoauHamuke. OHa TMOCBAIEHA H3YYEHUIO
MEepBOTO 3aKOHA TEPMOJAMHAMHUKHU, a TaKxkKe
uzomnpoiieccaM. B OCHOBe JaHHOW ONBITHOM
YCTaHOBKHU JIexKaT TpHU u3oIpoiiecca:
W30TEPMUYECKUM, aauadaTHBIA W HW30XOPHBIN.
CTyneHThI BBIYHUCISIOT MTOKa3aTeb ainadaThl s
BO3/lyXa U MPOBOIAT 00pabOTKy M3MEpeHHM asis
JIECSATU U3MEPECHUM.

KoHTpoabHbIE BOIPOCKH! K JaHHOH J1a00opaTopHOM

pabore:

1) H3zonpoueccsl U UX ypaBHEHUS.

2) IlepBblil npuHIUI TEPMOJIUHAMUKU

3) Kakue nporeccel Ha3pIBatOTCs 0OPaTUMBIMH, HEOOPATUMbBIMU?

4) TemnoeMKOCTh Teja. YJelbHas TEIUIOEMKOCTb. YJelbHAas ©  MOJSpHas
TEIIOEMKOCTH.

5) Kakoit Bug mpoiecca COOTBETCTBYET KaXKI0MY 3TaIy OmnbiTa?

OITPEJIEJIEHUE YJIEJIbHOM TEITJIOTHI ITEPEXOJIA BOJIbI B ITAP ITPU
TEMITEPATYPE KUITEHU A

" Jlannas paboTa HampaBliieHa Ha HW3yYE€HHUE TaAKUX
SBIICHUHN, KaK HCHApeHHWe U KOHJCHCAIUs, KUIICHHE.
CTY)IGHTBI 3HAKOMSTCA C TAKUM IMOHATHUEM, KaK YACIbHAs
TEIIOTa MapooOpa3oBaHUs 3aTparuBarOTCs BOIPOCHI,
CBS3aHHBIE C KPUTHYECKUM COCTOSHUEM BEIICCTBA.
Boruncnsiercss yaenbHas TeIoTa Mepexoja BOIbI B Map
[IpY TEMIIEPATYPE KUIICHUS.

KoHTpoabHBIE  BOIPOCHl K JIAHHOW  J1a00paTOpHOU

pabore:
1) HcnapeHue u KOHIEHCALMS.

2) PaBHOBecHe XMJIKOCTH U HACHIIIIEHHOTO Mapa.

3) Kputuueckoe coctosiHue

4) IlepechllieHHbIN NTAp U MEPETPETaAst )KUIKOCTbD.

5) Kunenue. 3aBUCMMOCTb TeMIEPATyphl KUTIEHUSI OT J1aBJICHUSI.

OITIPEAEJIEHUE YNCIIA ®APAJIEA U 3APALA OJIEKTPOHA

BemectBa, MONEKynbl KOTOPBIX B PacTBOpPE pacHaJaroTCsl Ha WOHBI,
HA3bIBAIOTCS DJIEKTPOJIMTAMH. DJIEKTPHUECKUI TOK B DIIEKTPOJIATAX
OOyCIIOBJICH  JIBIDKEHHEM HWOHOB TMOJ] JCHCTBHEM BHEIIHETO
AJIEKTPHUYECKOTO TOJS. [IpOX0XkKIAEHNE MOCTOSTHHOTO 3JIEKTPUYECKOTO
TOKa 4epe3 AJIEKTPOJIUTHI CONMPOBOXKIACTCSA BBIIEICHUEM COCTABHBIX
YyacTeil STUX BEUIECTB Ha DJEKTPOAax. JTO SBICHHE Ha3bIBACTCS
ANIEKTPOIM30M. B nanHOW paboTe mpoTekaeT 3JIEKTPOJIM3 pacTBOpa
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MeAHOro Kymnopoca. M3mepsis Maccy Karofa A0 3JEKTPOJIM3a U IOCIE HETO, BBIUUCISAIOT
yucno dapanes, a 3aTeM 3apsizi AIEKTPOHA.
KoHTposibHbIE BOITPOCH! K AaHHOM Ja00paTopHOii padore:
1) IIpoBomHHMKH BTOPOTO pojia (JIEKTPOIUTHI). MeXaHU3M MTPOBOIUMOCTH
2) BJIEKTPOIUTOB. DIEKTPOIUTUYECKAS] TUCCOLIAALIUS.
3) Dauexrponus. ChopmynupoBaTh U J0Ka3aTh 3aKOHBI Dapajges 115 SJISKTPOIH3a.
4) @®uznueckuid cmbica uucina Papanes U IIEKTPOXUMUUYECKOTO 3KBHMBAJIEHTA
BEIIECTBA.
5) Hanwmmute v 00BSICHUTE peaKIMK, TPOTEKAIOIIUE Y aHOIa U KaToa.

N3YUEHUE MOCTA YUTCTOHA
= MocTt YuTcTOHA mNpenHa3HA4YeH Il M3MEPEHHs CONPOTUBIICHUU.
CoOupaetcs dIIeKTpUYECcKasi CXeMa, COCTOsIIIasi U3 peoxop/a, Habopa
COIIPOTHUBIICHUH, TaJbBAaHOMETPA, UCTOYHHUKA IOCTOSHHOTO TOKAa M

G Mara3diHa  CONPOTUBIEHUN. VI3MepsAIOT  CONpPOTUBICHUS IIpHU
R: o MIOCJIEIOBATEIbHOM U NapAJJIEIIbHOM COCUHEHHUAX U MIPOBEPSIOT AJIs
I i l HUX pacueTHbIe (HOPMYITHL.
Agai2 i ®  KOHTpPOIbHBIE BOIPOCHI K AaHHOM J1a00paTOpHOM pabore:
! L"_/ | 1). Pa3BerBnennsie nenu. [Ipasmna Kupxroda.

2). BeiBecTH ycliOBHE paBHOBECHSI MOCTa Y UTCTOHA.
3). IlocnenoBaTeapbHOE U MapalIeIbHOE COCIMHEHHUE IPOBOHUKOB.
4).IlpeumymiecTBa MOCTOBOW CXEMbl IO CpPaBHEHHIO C METOAOM aMIepMerpa H
BOJIbTMETpA.
5). Ilouemy Ha peoxopzae Bceraa MOKHO HalTH Takyro Touky "/[" , moTeHuman KoTopou
paBeH noreHuuany B Touke E.

CHATUE KPUBO HAMATHUYEHUS U ITETJIU TUCTEPE3UCA
C IIOMOUIBIO OCIIUJIJIOT PADA

Pabora MOCBSIIIEHA W3Y4YEHUIO CBOICTB
dbeppomarneTukoB. [leTns rucrepesuca mnomydaercs Ha
9KpaHe JJIEKTPOHHOJIYYEBOM TpyOKH ocuuiorpada,
ecnu ¢GeppoMarHeTHK MOMECTUTh B MAarHUTHOE TOJeE,
CO3/71aBacéMO€ NMEPEMEHHBIM TOKOM, Ha TOPHU30HTAIbHO
OTKJIOHSIIOIIUE TUIACTUHBI TPYOKHU MOAATh HAIPSHKEHUE
U. llenpto paboThl sBIsSETCS NOCTpOEHHE Tpaduka
3aBucumoctu B=f(Bo).

KoOHTpoJIbHBIE BOMPOCHL K JIAHHOW J1abopaTOpHOU

Natoparopean

pabore:
1) XapakrepucTrka MarHeTUKoB (ua-, mapa- u GeppoMarHeTukH).

2) Kak 00bACHUTSH sIBJICHHE TUCTepe3nca y (heppoOMarHeTUKOB.

3) 3aBUCUMOCThP MarHUTHOM TPOHHUIIAEMOCTH OT HAMArHWYMUBAIOMIETO TIOJS IS
beppoMarHeTUKOB

4) Yto Takoe KO3PIMUTUBHAS CUJIA, OCTATOYHAS] HAMATHUYEHHOCTh

N3YYEHUE 3ABUCUMOCTU COITPOTUBJIEHU A
METAJIJIOB OT TEMIIEPATYPbI

T

CoOupaercst 3JIEeKTpUUYECKas CXEMa, COCTOSIAas YHUBEPCAIbHOTO
Mocta tuna MBVY-49, tepmoctata M HccieayeMoro IpoOBOJHMKA.
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2)
3)

5)

ComnpoTHBIEHUSI METAJJIOB BO3pACTaeT C YBEJIMUYEHUEM Temmeparypsl. Mccnenyembiit
MPOBOJAHMK TIOMENIAeTCs B TEPMOCTAT, 3alOJHEHHBIH HENMpPOBOASIIEH >KUIKOCTHIO. B
HIDKHEH 4YacTH TepMocTara IIOMELIEeH Harpesarenb. Fccienyemselii  MPOBOJHHUK
MOJIKJIIOYAETCsl K KJIeMMaM YHUBEPCAJIBbHOTO MOCTa YHUTCTOHA B Ka4eCTBE HEU3BECTHOI'O
conporuBiieHus. CTpoutcss rpaduK 3aBUCUMOCTH CONPOTUBICHHUS MPOBOJHUKA OT
TEeMIEPaTyphI.
KoHTpoabpHbIC BOMPOCH! K JaHHOU JIa00paTOpHO paboTe:
1) OcHOBHBIE NOJIOKEHUS KJTACCUYECKOM JIEKTPOHHON TEOPUU METAJUIOB.
2) BsiBoj 3akona Oma u 3akoHa J[xoyis- Jlenna B auddepenimansHoi hopme.
3) IloHsaTHe 0 30HHON TEOPUHU METAJLIIOB, MTOIYIPOBOJIHUKOB, TUAJIEKTPUKOB.
4) 3aBUCUMOCTb CONpPOTUBIICHHUS OT TeMmiepaTypbl y MertaioB. llonstue o
CBEPXIIPOBOJUMOCTH.
5) Uto Ha3pIBaeTCS TEMIIEPATYPHBIM  KOI(PQPUIMECHTOM COMNPOTUBICHUS H €0
pasMepHOCTh?

UCCJIEJOBAHUE 3ABUCHUMOCTH TTIOJIE3HOM MOILHOCTU U KII/]
AKKYMVIJETOPA OT EI'O HAT'PY3KH

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

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

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

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

I10JIE3HAast MOIHOCTb

KoHTpoabHble BONPOCH! K JaHHOU J1abopaTopHOit paboTe:

1) Yro nassiBaercs DJIC u kak MoxxHO u3Meputh IJ[C uctounuka?

Kaxue cuibl Ha3bIBalOTCS CTOPOHHUMHU?

Hats onpenenenus KIIJ[ akkymynsaTopa, HOJHOM U MOJIE3HON MOLTHOCTH.

4) IMomyuuts 3aBucumoctu KIIJI, mosHON M MONE3HOW MOIIHOCTH OT CHJIBI TOKa B
aHANUTUYECKOH opme.

Kopotkoe 3ambIkanue.

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

JanHass paboTa COCTOMT W3 HECKOJBKUX  YIPaKHEHHIA:
ompenenenue KodpduumeHta CaMOMHAYKIUH; H3MEpEHHE
€MKOCTH  KOHJCHCAaTOpOB, TpoBepka 3akoHa Oma uis
MEPEeMEHHOTO ToKa. J[7s BBIMONHEHUS OTUX YIPaKHEHUI
COOMPAIOTCS HECKOJIBKO DJIEKTPUYECKHUX IIeTICH, COCTOSIIUX U3
peocraTa, Mara3puHa €MKOCTH, KATYIIKM WHIYKTHBHOCTH,
BOJIIETMETpPa, aMmMIepMeTpa, HWCTOYHHWKA IOCTOSHHOTO M|

MEPEMEHHOTO HAMPSHKEHUS.
KoHTpoabHBEIE BOIPOCH! K JAHHON 1abopaTopHOi padoTe:
1) Kakoe ¢usnueckoe sBICHUE JIGKUT B OCHOBE MOTYUYCHHUS TEPEMEHHOTO TOKa?
2) PaGoTa u MOITHOCTH IEPEMEHHOTO TOKA?
3) Ilpupona BO3SHUKHOBEHMSI HUHIYKTUBHOTO U EMKOCTHOTO COIPOTHUBIICHUS.
4) Hanucars 3akoH OMa 1J1 IEpEeMEHHOTO TOKa.
5) T'eneparopsl mepeMEHHOTO TOKA
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4)

UCCJIEJOBAHUE 3AKOHOMEPHOCTEN TEPMOXJIEKTPOHHOU SMUCCUU

TepMoanekTpoHHass 53MHMCCHA — 3TO MPOLECC HUCIYCKAHUS
JIEKTPOHOB C IOBEPXHOCTH METAUIOB IpU HarpeBaHuM. llenbio
paboThl sABISETCS M3yYEHHE YCTPOMCTBA AIIEKTPOHHOW JIAMIBl H
IIPUHLUIIA €€ Pa0OThl, OCHOBAHHOT'O Ha SIBJICHUU TEPMOIIEKTPOHHON
smuccuu. M3ywaercs BOJBT- aMIiepHas XapakTEpUCTUKA OUOJA U
ctpouTtcs Tpaduk 3aBucumoctu I=f(U>?).
KoHTposbHbIE BOIPOCH K IaHHOMW J1a00paTopHoii padore:

1) Onektpuuecknii TOK B Bakyyme. JSIBieHue

TEPMODJIEKTPOHHON YMHUCCUMU.

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

3) OOBsicHUTE MpOLIeCC BHIPHIBAHUS 3JICKTPOHOB HAa TPAHULIE METAIII-BaKyyM.

4) 3akon borycnasckoro- Jlenrmtopa

5) TlocrpoiiTe U 0OBACHUTE BOJBT- aMIEPHYIO XapaKTEPUCTUKY BAKyYyMHOTO AHMOAA
IPHU Pa3InYHBIX TEMIIEPATypax KaToaa

NCCIEAOBAHUE CTPYKTYPBI KPUCTAJIJIOB JIASEPHBIM U3JIYUHEHUEM

Henbto  gaHHOM  paboThl  sABISETCSA  O3HAKOMIIEHHE C
MPUHIUIIOM PabOThI Ta30BOTO Ja3epa, U3yUeHHE HEKOTOPBIX
TUQPAKUMOHHBIX M HMHTEP(EpPEHLUOHHBIX  SBJIEHUH ¢
MOMOIIBIO  JIa3epHOTO M3iydeHus. PabGora cocrout wu3
HECKOJIbKMX YINPaKHEHUMN: OIpPENEICHUE JJIUHBl  BOJHBI
M3Ty4eHHs Ta30BOrO Jiazepa C IOMOLIbIO TU(PPAKIIMOHHON
peLIeTKH; pacyeT 3Hepruu (OTOHA, M3ITYy4aeMOIo Ja3epoM;
OIIpEeJIEJIEHUE painyca YaCTHIl JEHKOMOIuUsI.
KoHTposibHbIE BOIIPOCHI K IaHHOM J1ab0paTopHoii pabore:

1) KakoBpl  (Qu3mueckue  NPUHOUANB  PaOOTHI

ONTUYECKUX KBAHTOBBIX I€HEPATOPOB?
2) U3 xakux OCHOBHBIX YacCTEH COCTOMT Jia3ep, UX Ha3HAYEHUs?
3) KaxkoBel cBONCTBA JIa36pHOT0 U3IIy4YECHUA?
OObsicHUTE U3MEHEHue IU(PpPaKIMOHHOW KapTHHBI NpPU BpAalllEHUU PEHIETOK ApYyT
OTHOCHUTEJIBHO Jipyra?
5) JIroMUHECHEHIINS, BUIbI IIOMUHECIICHIINH.

NCCIIEJOBAHMUE CIIEKTPOB UCITYCKAHUA U ITOI'JIOIIEHUA

CIIEKTPOCKOIIOM

JlanHas paboTa HampaBjeHa HA U3y4EHHE TUCTIEPCUU
m cBera. B HeN u3ydaercs yCTpPOHCTBO W IPHUHIUII

HHAID  Hy 4 M A

= paboThl CIIEKTPOCKOIA, MPOU3BOIUTCS T'pagyupoOBKa

#5510 crekTpocKoma MO0 M3BECTHBIM — JITMHAM — BOJIH

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

CIICKTPbI HCIYCKaHHA W IOIJIOHICHUSA, KOTOPLIC

Intems by
L pENNSERIRER

o2 40e 0;0 @0 Séﬂ i(‘il
W gt iren)

@ W W W ] [omyvaroTcsi € IIOMOLIBIO PTYTHOM, HEOHOBOH W

JJaMIIbl HaKaJIMBaHH.

KoHTpossHEIE BOOPOCHL K JaHHOM JITabopaTopHOU pabdoTe:

1) Yro Takoe AUCTICPCHUA cBera? HOpMaJ'IBHaH 1 aHOMaJIbHas JUCIICPCUS.
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2) IlepeuncnuTh BHABI JUCIEPCUOHHBIX CHEKTpPOB. JlaTh ompeneneHust croekrpa
U3ITy4EHUS U CIIEKTpa MOIJIOIICHUS BELIECTBA.

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

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

N3YUEHUE BHEITHETI'O ®OTOO®PEKTA

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

= KoHTposbHBIE BONIPOCHI K IAHHON 1a00paTOpHOH paboTe:

1) ChopmynupoBath 3akOHBI BHEITHETO (poTOdDDEKTA.

2) 3anucath ypaBHeHue DiHIITeHHA 111 hoToddhdekTa.

3) Uto Takoe kpacHas rpanuna ¢porodddexra?

4) Yto Takoe 3a1epKUBAFOIIHMI MOTCHIINAI?

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

6) UeM oTiMyaroTCs MEXIY COOOH BOJBTAMIIEPHBIC XapPaKTCPUCTUKH (OTOIICMEHTA,
MOJIy9YECHHBIE TIPU €r0 00JyYEHUN CBETOM Pa3IMYHBIX UTHH

4.4 CamocTosiTeIbHOE H3YUYeHH e Pa3/1eJIOB AU CHUILIMHBI

Ne Ne
Bonpocel, BBIHOCUMBIE HAa CAMOCTOSITENIbHOE U3yUEHHE
TeMbl Paznena

1 2 3

1 | Mexannueckoe BukeHue. OTHOCUTEIbHOCTD ABUKECHHUS.
Cucrema orcuera. KoopauHatHas u BekTopHas Gopma

2 1 PeaktuBHOE nBMKeHne. KocMuueckne cKoOpocTu

3 1 I'upockomnsl. [IpumeHeHne rupoCKOnoB B HABUTALIUU

4 1 3BYKOBBIE BONHBI. YIbTpa3Byk. MHbpa3Byk. Db dext Jomnepa

5 1 Heunepunansueie cuctemsr otcueta. CHIbl HHEPITUU

6 2 Omnpenenenne NoCTOSHHOW ABOraipo

7 2 JlnuHa cBOOOIHOTO Mpobera MOJIEKYJIbl U CPEAHEE YHUCIIO0
CTOJIKHOBEHUH

8 2 BuyTpeHHsis sHeprus peaabHOro rasa.

2 Dpdext Jxoyns-Tomcona. CxmKeHne ra3oB

10 ’ JlaBneHue noj U30THYTOM MOBEPXHOCTHIO kKuAKOCTH. Dopmyna
Jlannaca. KanwuisipHble siBneHus

1 2 JleekThl B KpUCTasIax

12 ) CyOnumarusi, TUTaBICHUE W KPUCTAILTU3AIMS TBEPABIX TEll.
AmopdodHubie Tena

13 3 OnbIT MUJITMKEHA 110 OMPEACIICHUIO 3apsiia AIEKTPOHA
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14 PacueT Hanps>KEHHOCTH 3JIEKTPUYECKOTO TOJISl HA OCH TUTIOJIA U
3 Ha [IPSAMOH NEPIEHANKYJIPHON OCH TUIIOJIS.
15 IIpumenenune teopembl ['aycca mis pacuera HalpsyKEHHOCTH
3 IOJI1 PABHOMEPHO 3apsKEHHOM cQepuueckoil MOBEpXHOCTH,
PaBHOMEPHO 3apsHKEHHOT0 OECKOHEUHOTO IIMIIMHAPA.
16 3 CerHeToaneKTpUKH, UX CBOMCTBA U IPUMEHEHHUE.
17 3 CornpoTHBieHHE MPOBOJAHUKOB U UX COECIUHEHUE. 3aBUCUMOCTh
COIIPOTUBIICHUS IIPOBOAHUKOB oT TEMIIEPATYPBI.
18 3 Peoxopansbiit MOCT YHHCTOHA.
19 3 KoaddurmeHnT mone3noro neiHCTBUS HICTOYHHUKA TOKA.
20 Pabota BbIX0O/a IEKTPOHOB U3 METAILUIOB. TepMO3IECKTPOHHAS
3 smuccus. KoHTakTHast pa3HOCTh MOTEHLUAIOB.
TepmonniekTpuueckue ABJIEHUS U X IPUMEHEHUE.
21 3 [TomynpoBOIHUKOBBIN O[], TPUOJ, TPAH3UCTOP UHTErPaIbHbIE
CXEMBI..
24 3 YcKkopuTenu 3apsSKEHHBIX YaCTHL.
25 3 Hua- u napamarsetusm. GeppoMarHeTHKU U UX CBOMCTBA.
26 3 Tok Ipy 3aMBIKAaHUM U PA3MBIKAHUH LIETIH.
27 3 Omnpezenenue yaelbHOrO 3apsja MoJIOKUTENIbHBIX HOHOB. Macc
— creKTporpadsl.
28 3 TexHnueckue NpuMeHEeHHs dIEKTPOIN3a.
29 4 OnTrueckue nmpuOopbl. AGeppanuy ONTUYECKUX CUCTEM.
30 4 Oneitel @u30 u MalikenbcoHa MO ONPEIENICHNUI0 CKOPOCTH
CBeTa.
31 4 Mertoabl HabmofeHus uHTepdepeHunu cpera. IlpumeHeHue
UHTEpPEpEeHIIUN CBETA.

S OueHo4HbIe CPeACTBA JNJIsl TEKYILIEro KOHTPOJISI YCIIEBAeMOCTH M NMPOMEKYTOYHOM
aTrecTauuu

@opMBI KOHTPOJISL TEKYIIHUX, HPOMEXKYTOUYHBIX W HWTOTOBBIX 3HAHUN CTYJEHTOB IO
JUCLUTUIMHE OTPEJIENIAIOTCS B COOTBETCTBUU C YUeOHBIM IUIaHOM 00pa30BaTEIbHOM MPOrpaMMbl U
B COOTBETCTBUHU C nelcTByromuM [lonoxkeHnem o OanbHO - PEHTHHTOBOW CHCTEME OIICHKH
ycneBaemocTtu ctyaeHToB KBI'Y.

Ot oOyuatomuxcsi TpeGyeTcsi MOCelleHne 3aHsITHH, BBITOJHEHUE J1a00paTOpHBIX pabdoT,
3HAKOMCTBO C PEKOMEHAOBAHHOU JIUTEPATYPOU.

[Ipu arTectamuu oOydarOMIMXCS OIEHWBAETCS KAdeCTBO PabOTHI Ha 3aHATUSX (YMEHHE
BECTH JIUCKYCCHIO, CIOCOOHOCTh YE€TKO U EMKO (OpPMYJIHMpOBaTh CBOU MBICIH), YPOBEHb
MOJMOTOBKUA K CaMOCTOSITEIbHON JI€ATEIbHOCTH, Ka4eCTBO BBIMOJIHEHUS 33JaHUN (TIpe3eHTaIHil,
JIOKJIa/I0B, BBITIOJHEHHUE Ta0OPaTOPHBIX PadoT U Ip.).

3K33MeHaHI/IOHHBIe BOITPOCHI

1. Cucrema orcuera. Ilyrh, mepemenieHue, CKOpOCTb, YCKOPEHHE IMPU PABHONEPEMEHHOM
HpHMOJ’IHHCﬁHOM JIBHUKCHHUU.
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Kunemaruka BpamiaTenbHOrO JBHKEHHUS. YTOJ MOBOpOTA, YIJIOBask CKOPOCThb, YIJIOBOE

YCKOPEHHME U UX CBSI3b C IMHEHHBIMU XapaKTEPUCTUKAMMU.

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

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

3akoH BecemupHoro tarorenus. Kocmuueckue ckopocTu.

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

3aKOH COXpaHEHMsI UMITYJIbCA.

7. Pabota. Momuocts. KIIJ[. Kunetnyeckas v moTeHIMaIbHAs SHEPTUU. 3aKOH COXPaHCHUS
SHEPIHUH.

8. CBolicTBa XMAKOCTeM H ra3oB. luapocrarndeckoe paBieHue. 3akoHwl Ilackais,
Apxumena. YciaoBus IJIaBaHUs Tell.

9. CrauMoHapHOE TEYEHUE HJICATBHON KUIKOCTH. YpaBHEHHE BepHy/uM U cieacTBus U3
HETOo.

10. Bsizkoctb. JlamuHapHoe U TypOyJeHTHOE TeueHHe KuaKocTu. Yucno PeliHonbca.

11. Onpenenenue Bsizkoctu MetogoM CToKca.

12. Onpenenenue BsizkocTH MetoaoMm Ilyaseins.

13. Mexanuueckue KojaebaHus U UX XapaKTePUCTUKHU.

14. 'apmonunyeckuit ocunsuiaTop. [Ipyxunneiii, pusndeckuii 1 MaTeMaTHYECKUI MasSTHUKH.

15. Yupyrue BomHBL. YpaBHEHHE OCTyIeH BOJHBI. 3eMIICTPSICCHHSI: TIPUIHHBI, TOCICICTBUS,
MIPOTHO3.

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

17. CtaTUCTMYECKUH M TEPMOJMHAMHYECKUH METOJbl HCCIEAOBAHMS CHUCTEMbl MHOTHX
yactull. OcHoBHbIe nojoxxenust MKT cTpoeHust BemiecTna.

18. I[lonsitue mona BemectBa. KommnuectBo BemiecTBa. MonsipHas macca, Macca OJHOM
YaCTUILIBI.

19. Uneansuslii ra3. OcHoBHoe ypasHeHne MKT uzaeansHoro rasa.

20. YpaBHeHUE COCTOSIHUS HJleanbHOr0 rasza. M3ompoieccsl.

21. 3akoH MakcBemia o0 pacpeesIEHuU MOJIEKYJI UACAIBHOTO ra3a Mo CKOPOCTSIM.

22. bapometpuueckas popmyna. Pactipenenenue bonbimana.

23. Iudpdyzus. 3akon Puka. Kospounuent nupdysun.

24. TennonpoBoaHOCTh. 3akoH Dypre. KordduiueHT TemmonpoBoHOCTH.

Bsskocte. YpaBHenue Hototona. Koadduuuent Baskocru.

25. IlepBoe Hauano TepMOAMHAMUKU. BHYTpeHHss1 sHeprus. Pabora B TepMoIMHaMUKe.

26. TenmoeMkocTh ra3oB. YpaBHeHue Maliepa.

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

28. IlpumeHeHne nepBoro Hayajila TEpPMOJIMHAMUKHI K H30ITPOIIECCAM.

29. Anuabatuueckuii mporecc. YpasHenue [lyaccona.

30. OOparumble 1 HeoOpaTHUMBbIE IPOLECCHl. DHTpoONUs. BTopoe Hayano TepMoIuHAMUKY.

31. Tennoseie nBurarenu. uxn Kapno. KIIJ| temnoBoit Mamuubl. OxpaHa OKpy’Karolieu
CpEeJIbL.

32. Tepasle Tena. AMopdHbIe U KpucTaiinueckue Terna. [loaumepsl 1 oKkpykarolnas cpeaa.

33. Tunel KPUCTATITNYECKNX TBEPIBIX TEIL.

34. lepexThl B KpUCTAILIAX.

35.3aK0H COXpaHEHMs d3JeKTpuyeckoro 3apsana. 3akoH Kynona. HanpspkeHHOCTB
anekTpudeckoro nosst. [Ipunnun cynepnosunuu. [lone aunoss.

36. [ToTok u mUPKYSAIUS dAEKTpocTaTHueckoro mojst. Teopema ["aycca.

37. Pabota snexkrpocraTuyeckoro nojs. [ToTeHiuan u ero cBsi3b ¢ HaNPSKEHHOCTBHIO.

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

39. DHeprus B3aMMOJEHCTBUS JIEKTPUUECKUX 3apsi0B. DHEPrUusl YEANHEHHOIO IPOBOIHUKA,

KOHJEHCATOPa, JIEKTPUYECKOTO 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.

Onexrpuueckuil Tok. Cuna toka. Ctoponnue cuibl. DJIC. 3akon Oma A yyacTka Lenu
U JUIS 3aMKHYTOH 1I€TIH, COIEPIKAIEro HCTOUHUK TOKA.

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

ConpoTuBicHUE TNPOBOJHUKOB M HUX COCIUHEHMs. 3aBUCHUMOCTb OT TEMIIEPATypBI.
CBepXnpoBOAUMOCTb.

ITpoBogumocTs B MeTaiuiax. TepMO3JIEKTPOHHASA YMUCCHSL. HIEKTPOBAKYYMHBIN THO/.
[TpaBuna Kupxroda. PaBHoBecHBII MOCT YHHCTOHA.

ITpoBogumocTs B moaynpoBojgHuKax. CoOCTBEHHass M IpUMECHas IPOBOJUMOCTb.
IToyrmpOBOXHUKOBBIN THO/,.

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

MarunutHoe nosne. 3akon buo-Caapa-Jlamaca.

B3anmoneiicTBre napajuiebHbIX TOKOB. 3aKOH AMIiepa.

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

OnexTpoMarHuTHas HHAyKuus. 3akod Papanes. [Ipasuiio Jlenna.

Marnetuxu. [lua-, mapa-, peppomarneruku. [ unoresza Ammepa.

WHayKTUBHOCTB. DHEprust MarHuTHoro nois. Camonnaykuus. Tpancopmarop.
[lepemennsblit TOk. 3akoH OMa AJ1s1 IEPEMEHHOTO TOKA.

PeaktuBHOE conporuBieHre. MOIHOCTD B LIENIN IIEPEMEHHOTO TOKA.

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

KonebaTenbHbli KOHTYpP ¢ aKTUBHBIM COIIPOTUBIIEHUEM. 3aTyXarollue KouieOaHusl.
BeinyxaeHHble koaeOaHus. SIBI€HUE 3JIEKTPUYECKOI0 pe30HaHCa.

DnexkTpoMarHuTHbIe BoJHbL. Bektop YMoBa — [loiftunra.

[Ikana SneKTpoMarHuTHEIX BOJIH. CBOMCTBA 3JIEKTPOMAarHUTHBIX BOJIH.

OcHOBHBIE 3aKOHBI T€OMETPUUECKON ONTUKH.

Ontuueckue npubopsl. Jlunza. @opmyna ToHkoil nuH3bL. [locTpoenue nzobpaxeHuil B
TOHKOH JIMH3E.

®oTtomeTpusi. OCHOBHbIE (POTOMETPUUECKHE BETMUHUHBI.

WnTtepdepenius cBera. YciIoBHS MakCUMyMa M MUHUMyMa MHTEpPQEPEHLUU CBETa.
[TpumeHeHne uHTEPHEpEHIIHN.

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 - ®@penens. Meroz 301 @penens.

Judpakuus Openenst Ha KpyTriaoM OTBEPCTUU M HEMPO3PAYHOM JIUCKE.

Hudpaxus ceera. Audpakuus Opaynrodepa Ha oaHoM mienn. JudpakironHas pemeTka
. Hudpaxmus Ha kpucramiax. @opmyna Bynsda — Bperros.

["onorpadus.

Hucnepcus cBeta. DJIEKTPOHHAS TEOPUS JUCIIEPCUH.

Hucnepcust cBera. Buasl cnexkTpoB wu3nydeHusa. KadecTBEHHBI M KOJIWYECTBEHHBIN
aHaJIN3.

ITormomenne cBera. 3akoH byrepa. CHekTpbl HM3Iy4eHUS M IOTJOLICHHS KAaK METOJ
OTpa’kaTeIbHON CIIOCOOHOCTH MOYB, TMArHOCTUKA 3arpsi3HEHHBIX HE(PTHIO MOYB.
[Tonsipuzanus ceera. Buasl nonspusanuu. 3akoH Mantoca.

[Tonsspu3zanust cBeTa NpHU OTPa)KEHHUU M IPEJIOMIIEHUM HA TPAHULE JBYX JMIJIEKTPHUKOB.
3akoH bprocrepa.
SIBnenue aBoiHOTrO ny4enpenomieHus. [Ipubopbl A MOMydeHHs, MOJIIPU30BAHHOTO
CBeTa.

OnTuyecku akTUBHBIE BemiecTBa. CaxapuMeTpsl.

HckyccrBennas ontudeckas anuzorponus. Iddext Keppa.
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81. XapakTepuCTUKU TeIUIoBOro wusnydyeHus. 3akoH Kwupxroda. 3akonsr Credana —
bonsimana u cmerienust Buna.

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

83. OnTuyeckas TUPOMETPHS.

84. 3akonsl Qorodpdekra. YpaBHenue OitHmTerHa s Qortodddekra. Ilpumenenue
dotorddekra.

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

86. Dddexr KomnroHna.

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

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

89. Iloctrynatel bopa. DkciepuMeHTaIbHOE J10KA3aTEIbCTBO JUCKPETHOCTH SHEPreTHUECKUX
ypoBHe# aroMa (onbITel @panka u ['epia).

90. DnemenTapHasi Teopust aToMa Bojopoaa 1no bopy

Tunwvt mecmoegwvix 3a0aHUlL

PaBHOMepHOE IBHKEHHE 110 OKPYKHOCTHU ONPEJEIAETCS YCIOBUEM
a,=0,a,=0
a, =0,a, = const
a, =const,a, =0
a, =const,a, #0
3aBHCUMOCTb ITyTH OT BPEMEHH JUIs IPSIMOJIMHEIHO ABMXKYIIErocs Tela UMEET BUJI

S =2t +3t> ( Bce Benmuunbl Jaub B CH). YekopeHue Tena uepes 2 cek GyzieT paBHo [M/c” |

6

38

30

24
MarepuanbpHas TOUKa BpaIlaeTCcsl paBHO3AMEJIEHHO MO OKPYKHOCTH MPOTUB YaCOBOM
CTpENKU. Y CKOpPEHHE MPU 3TOM HAIPABIEHO BJOJb

1 2

1
2
3
4

3aBHCHMOCTb YyIJIa IOBOPOTA OT BPEMEHU JUIsl BpaLIAalOIIErocs Tejla UMEET BU
@=4+2t +2t*(sce Bemmmuuns! gansl B CU). Pamuyc Bpamenus Tena 10 cm. HopmansHoe

yCKOpEeHHeE K KOHILy BTOPOH CeKyHIBbI PaBHO [M/c” ]
10
16
100
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1000
[Ipu yBenmuennu B 4 pa3a Macchl Tela, CKOJB3SIIETO M0 TOPU30HTAIBHOM ITOBEPXHOCTH, CHIIa
TpEeHUs
yBEIHUHTCS B 4 pasa
yBesnuuuTcs 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 cuia TArOTeHus
YBEJIMUYUTCS B 2 pas3a
yBEJIMYUTCS B 4 paza
YMEHBILIUTCS B 2 pa3a
HE U3MEHUTCS

3aBUCHMOCTh HMITYJIbCA OT BPEMEHH IS IPSIMOJIMHEHHO JIBUKYILETOCS Teja Ipe/ICTaBIeHa
Ha rpauke.

P

t Ed

3aBUCHMOCTh PaBHOJICUCTBYIOIICH CHIIBI OT BPEMEHHU UMEET BU/]I
Fa

|-‘ "~

£ 3

W

v
v
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10.

11.

12.

13.

14.

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

R

PaBHOMEPHO BHU3
PaBHOMEPHO BBEPX
PaBHOYCKOPEHHO BHU3
PaBHOYCKOPEHHO BBEPX mg

=y

J151st aGCOMOTHO HEYNPYTOTo yaapa BHIIOIHSAETCS
TOJIbKO 3aKOH COXPaHEHHSI UMITYJIbCa
TOJIBKO 3aKOH COXPAaHEHUS KUHETUYECKON SHEPTruu
3aKOHBI COXPAHEHUS UMITYJIbCa U KUHETUYECKON SHEPTUU
HE BBIMOJIHSIOTCS 3aKOHBI COXPAHEHUS UMITYJIbCA M KHHETHUECKON SHEePTUn

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

OCHOBHOG ypaBHCHI/Ie INHAMUKAU BpamaTeanoro JABHUXXCHUS TBep}IOFO TEJ1a UMCCT BU/
M=J- &
L=J o
M=J o
L=[r-p]
MOMCHT I/IHepIII/II/I JOUCKA OTHOCUTCJIBHO OCHU , HpOXOHS[H_[eI\/’I KaCaTCJIbHO K €TI0 HOBerHOCTI/I
yepes KOHEI[ paauyca, paBeH

%ngz
%mR2
%mR2
1320mR2

MOMEHT UMITYJIbCa OTHOCUTENIBHO HEMOABUKHOM OCH U3MEHSETCS 110 3aKOHY L = at®.
VYkaxwuTte rpaduk, MPaBWILHO OTPAXKAIOIINNA 3aBUCUMOCTh OT BPEMEHH BEJIMUMHBI MOMEHTA
CHUJI, AEUCTBYIOIIUX HA TEJO
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15. CrutontHO#M M MOBIH MIMHIPEI, IMEIOIINE OJJUHAKOBBIC MACChl ¥ PaJNyChl, BKATHIBAIOTCS 0€3
IPOCKaIb3BIBAHUS Ha TOPKY. Eciii HayaabHbIe CKOPOCTH TEJ OJMHAKOBBI, TO

BBIIIIC ITOJHUMECTCA HOJ'II)II\/’I HIap

o0a Tesla HOJTHUMYTCS Ha OJTHY U TY XK€ BBICOTY

BbIIIE€ TIOJTHUMETCS CIUIOIIHOMN LUIUHAP
16. IIpu yBennyeHUM yriaoBOW CKOPOCTH BPALLEHUS 1Iapa B 3 pa3a, €ro KWHETHYECKast SHEPrus
yBenuuuTcs B 9 pas
yYMEHbIIUTCSA B 9 pa3
HE U3MEHUTCS
yBEJIMYUTCS B 3 paza

17. Cunbl uHEpUUU 00YCIOBIEHBI
B3aMMOJIEIICTBUEM TE€J B CHCTEME OTCUETA
YCKOPEHHBIM JIBI)KCHHEM CHCTEMBI OTCUETA
YCKOPEHHBIM JIBUKEHUEM TEJl B CUCTEME OTCUETa
PaBHOMEPHBIM MTPSMOJUHEHHBIM JBHKCHHEM CUCTEMBI OTCUETA
18. Ha nBuxyiuecs Tena BO Bpallarollelcs CUCTEME OTCUETa AEUCTBYET
TOJIBKO LIEHTPOOEKHas CUIIa
Tonbko cuina Kopuomnuca
U 1ieHTpoOexHas cuia, u cuia Kopuonuca
19. Tlpu yBenuyeHUH 4aCTOTHI BpAIIeHHUsI CUCTEMBI OTcueTa B 4 paza cuia Kopuonuca
yBeIM4MBaeTcs B 16 pas
yBeNUYUBaeTCs B 4 pasza
ymMeHbLIaeTcs B 4 pasza
HE U3MEHSETCS
20. YcioBue miaBaHus Teaa B KUJIKOCTH OMPEACIISIeTCS
00BEMOM Tena
Maccou Tena
dbopMoit u Maccoii Tena
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COOTHOIIIEHUEM IUIOTHOCTEH TENa U JKUOKOCTHA
21. YpaBHeHHE HEPA3PBIBHOCTH JIJI1 HEC)KMMAEMOM JKUIKOCTH UMEET BHU/I

S
— =const
v

2

P+p12) = 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
yMeHblIlaeTcs B 4 pasza
yBEJIIMYUBAETCS B 2 pasza
yBeIMuuBaeTcs B 4 pasza
23. Ilpu yBenu4YeHUH MAcChl rpy3a MPYKUHHOTO MasiTHUKA B 4 paza, mepuoa
yMeHblIlaeTcs B 4 pasza
yMEeHbIIaeTcs B 2 pasza
yBeIMuuBaeTcs B 4 pasza
yBEJIMYUBAETCS B 2 pasza
24. MakcumalibHasi CKOPOCTh TAPMOHUYECKUX KOJIeOaHUN paBHA

4w

[Aw]
Al
e’

25. Ilpu yBenu4eHUH 4acTOTHI KoJebaHuii B 2 pa3za MoJHAs DHEPT sl MaTePHAIbHON TOUKH,

COBEPIIAIOIICH rapMOHHYECKUE KOIeOaH s

yMeHbIaeTcs B 4 pasza
yMEeHbIIIaeTcs B 2 pas3a
yBeJIUYUBaETCs B 4 pasza
yBEJIMUYUBaAETCs B 2 pa3a

26. OCHOBHBIM CBOMCTBOM BOJIH SIBIISIETCS
MEePEHOC YacTull 0e3 MepeHoca SHePruu
MePEHOC dHEepruu 6e3 mepeHoca YacTHIl

MEPEeHOC, KaK YacTHUll, TaK U SHEPTUU
27. CBs13b MEXY JAJIMHON BOJHBI U CKOPOCTBIO €€ paclpoCTpaHeH sl BhIpaxaeTcs: popMyIioi

A=vU-v
A=v0-T
i=2
T
A=2vv

28. PaccrosiHue MCKAY COCCAHUMMU y3JIaMU CTOSIYEH BOJIHEI paBHO

(SN PPN N [N



29. CBs3b MEXy SJHEPTUEd U UMITYJIbCOM PEJSITUBUCTCKOM YAaCTUIIBI UMEET BUJ

E =+m’c* + p*c?

E = pc
E=\m’c’> +p°c®
E=po
30. OCHOBHOM 3aKOH PEIATUBUCTCKON TMHAMUKN UMEET BU/I
- -
F=mja
N
- d m, U
F=— 0
dr \J1-v*/c?
N
E _ dm, v
dt
5
- m, U
F=— 90"

w/l—uz/c2

31. Macca aBukylIecs 4acTHUIIbl BABOE OOJIbIIIE MACCHI ITOKOS MPU CKOPOCTH YaCTUIIBI PaBHOM
3

—C

32. Ecnu oMH U3 ABYX TOYEYHBIX 3aps10B YBEIUUUTH B 2 paza, 4TOObI CHJIAa KYJIOHOBCKOT'O
B3aMMOJIEHCTBUS OCTAJIaCh MOCTOSTHHOW, PACCTOSIHIE MEXAY HUMH HAJI0
YBEJIMYUTH B 2 pasza
YMEHBILUTH B 2 pa3a

YBEJIUYUTH B J2 pasza

YMCHBUIUTH B \/5 pasa
33. HanpsikKeHHOCTh 3JIEKTPUUECKOT0 MOJIsE U3MEPSIOT C MOMOILBIO MPOOHOTo 3apsana ¢, . Eciu

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

HE U3MEHUTCS

YBEJIUYUTCS B N pa3

YMEHBIIUTCSA B N pa3

YBEIMUUTCA B 11° a3

34. I'paduix 3aBUCHMOCTH HaIPsKEHHOCTH E 35ekTpocTaTHueckoro mosst AByX 3apsiKeHHBIX

IUIOCKOCTEHN ¢ OIMHAKOBOM MOBEPXHOCTHOM INIOTHOCTBIO HA pacCcTOSIHUM d ApyT OT Apyra
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HUMEET BUJL
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35.Ha PUCYHKC IOKa3aHO HAIIPABJICHUC E HaIPsPKCHHOCTHU 3JICKTPHUYCCKOTO IMOJISI ABYX PABHBIX

110 MOJTYJIFO TOUEUHBIX 3apsi/IoB ¢, U ¢, B TOUKE A, paBHOYAAJICHHOMN OT 3TUX 3aps/I0B. 3HAKH
3THUX 3apsA70B OyayT
fH—a
A —r

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

36. IloTok BeKkTOpa HAIPSYKEHHOCTH CKBO3b 3aMKHYTYIO IOBEPXHOCTh S, paBeH

37. I'pagueHT NMOTeHIMAala 3JIEKTPUIECKOr0 MOJIs OTPUIATENIbHO 3apsKEHHON 0€CKOHEUHO
IUIOCKOCTH B TOUKE A MMEET HalpaBiIeHUE

-a
M

As
' 4

3y




W N =

4
38. EMKkocTh Kax10r0 KOoHaeHcaTopa B 6atapee C =100n@ . O6mias eMKocTh OaTapen

KOHJEHCAaTOPOB pPaBHA [n@]

| LS
|

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

60

. \
\

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

40. ConpoTuBI€HHE yUacTKa Henu AB, IpeICTaBIeHHOTO Ha PUCYHKE, T1I€ KaXIbli PE3UCTOP
R =30 Om, pasHo [Owm]

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 [ﬂofc]
200
10°
360-10°
720-10°
42. Bropoe npasuiio Kupxroda umeer Bua

D> IR =0

ZI.R. = const
ZIR ng
ZIR Zl R,

43. HanpskeHHOCTh MarHUTHOT'O TI0JISl B LIEHTPE KPYroBOro BUTKa paguycoM 10cM, 1o KoTopomy
TeyeT ToK 1A, paBHa [A/u]
8
2
10
5

44. B n1Byx mapajjieqbHbIX IPYT APYry IPOBOJHUKAX TOK T€UET B MPOTUBOIMOJIOKHBIX
HanpasieHusx. [IpoBogHuku
HPUTATUBAIOTCS
OTTaJIKUBAIOTCA
HE B3aMOJIEHCTBYIO IPYT C IPYroM
MIOBOPAYMBAIOTCS B OJHOM HalpaBlI€HUU

45. Ha pucyHke u300pakeHbl CEYeHHs IBYX JUIMHHBIX MapajlieNIbHbIX TPOBOJHUKOB C TOKaMH,
npudeM [, =21, . UHayKuus pe3ynbTUPYIOIIEr0 MarHUTHOT'O 110/ PaBHA HYJIIO B HEKOTOPOH
TOYKE UHTEpBaJIA

I
I
I

oo o e
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46. BuTok mpoBoJia HAXOUTCSI B MArHUTHOM T10J1€, IEPIEHAUKYJIIPHOM IUIOCKOCTH BUTKA, U
CBOMMHM KOHIIaMU 3aMKHYT Ha aMIiepMeTp. MarHuTHasi HHAYKIUS TOJIsl MEHSIETCSI ¢ TECUEHUEM
BPEMEHH COTJIACHO TpaduKy. AMIIEpMETp MOKAXKET HATUIHUE MICKTPUIECKOTO TOKA B MOMEHT

BpEMEHU
B A
4 - o
1 2 3 4 t
| |
| |
I I
! I
| I
or0molc
orlmo3c
or3modc
or0nmodc

47. Ilpu yMEeHbIICHUM MarHUTHON MHJYKLUU B 3 pa3a 00beMHas IJIOTHOCTh SHEPTUM MarHUTHOTO
noJist
yBEJIMYUTCS B 3 paza
YMEHbIIUTCS B 3 pas3a
yMEHbIIUTCS B 9 pa3
yBenuuuTcs B 9 pas

48. BemectBo, 00sagaroniee ClIOHTAaHHON HAMarHUY€HHOCTHIO B OTCYTCTBHUU BHEIIIHETO
MAarduTHOTO I10JIf, 3TO
JAUaMardHeTuk
napaMarHeTHK
dbeppoMarHeTuk
TUDIIEKTPUK

49. Ha pucyHke npeacTaBiieHa eTJis rucrepesnuca peppomarsetnka. KospruutusHoii cune

COOTBGTCTByIOT TOYKH
i

Ou?2
Oml
lu4d
30



50.

S1.

52.

53.

3u6

KonebaTenbHbIi KOHTYP COCTOUT U3 KOHJEHCATOPA MIEKTPOEMKOCThI0 C M KaTyIIKN
UHAYKTUBHOCTBIO L. Eciu a51ekTpoeMKoCTh KOHIEHCATOpa U MHAYKTHBHOCTD KaTYIIKU
YBEJIMYMIINCH B 3 pa3a, TO NepHO CBOOOHBIX IEKTPOMArHUTHBIX KOJIEOaHNH B ITOM
KOHTYpE

yBEIMYHTCS B 3 pas3a

YMEHbIIUTCS B 3 pas3a

yBeIH4HTCS B 9 pasza

HE U3MEHUTCS
K nocnenoBarensHO COETMHEHHBIM PE3UCTOPY, KOHJICHCATOPY U KaTYIIKE IT01aHO

nepemenHoe Hanpsbkenre U. Ecnu najenre HanpsbKeHus: Ha pe3ucTope Up=0B , Ha

U, =5B U.=2B

Karymke ~ L U KOHJIEHCATOpe , To U paBHO [B ]

~ L W N

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

yMeHbLIuTCA B 16 pas

YMEHbIIUTCS B 4 pas3a

yBEIMUUTCS B 4 pasza

yBenuuuTcs B 16 pas
ITosHas cucrema ypaBHeHI/Iﬁ MakcBeina uist 37€KTPOMarHuTHOTO TOJIsl UMEET BUJ

§Ed1 —j——ds

fHdl=- ?+8—D ds
L

§Bd§=q

S

§§d5=0

S

Crnenyromas cucrema ypaBHeHI/Iﬁ

S5 oD ~
inlz—!ErdS
§5d§=0

S

fBds=0

CripaBCJivBa IJid ICPEMCHHOT'O 3JICKTPOMArHuTHOTO ITOJIA



B OTCYTCTBHUC 3apsAXKCHHBIX TCJI K1 TOKOB IIPOBOANMOCTHU
IIPpU HAJIMYHHU 3apSKCHHBIX TCJI U TOKOB IIPOBOJAUMOCTH
B OTCYTCTBUEC TOKOB ITPOBOANMOCTHU

B OTCYTCTBHUC 3apsAKCHHBIX TCJI

BOJIH JIFOOOW TPUPOIBI
IpeIOMIICHNE
HOJISIPU3ALUS
nudpakius
UHTEpEpeHITHS

KoJieOaHus BCKTOpPOB HaprI)KeHHOCTeﬁ QJICKTPHUYCCKOI'O ITOJIA E N MaroHuTHOI'O ITIOJIsA H .

-> > -

Bektopsl £, H u U umeroT B3aMMHYIO OpHEHTALIUIO

ELHE| o
ELH ELluv
E|H.E Lo,
E|H.E || v

-

YBCIUYUBACTCA, TO JIYY NPEIIOMITACTCA IO IMYyTH

cic:i”gi
J
|—|—i

A

n,

Ss U J

T

—

B W =

n,

—

55. B a1eKTpOMarHuTHOW BOJIHE, PACIIPOCTPAHSIFOIIEHCS CO CKOPOCThIO U, TPOUCXOIAT

—

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

56.JIya AB mpenomiusierca B Touke B wu wuuger no nyru BC. Ecmm n, =const, a n,
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57. SIBneHue MOTHOTO BHYTPEHHETO OTPaKEHUsI HAOII0JaeTCsl IPU YCIIOBUU
n,>n,
n, <n,
n, =n,
n, <<n,
58. PaccTrosiHre OT mpeaMera 10 pacceuBarolleld JUH3bI 4 cM, PACCTOSIHHME OT JIMH3BI 10

n3o0pakeHus 2 cu. DOKyCcHOE pacCTOsTHUE JIMH3BI paBHO [ cm]

WA AL A~

59. BoaHBI cTPOro onpeaeneHHon U MoCTOSTHHOM YacTOThI — 3TO
KOT'€pEHTHBIE BOJIHBI
MOHOXPOMATHYECKHE BOTHBI
rapMOHHYECKHE BOJIHbI
CTOSIYHE BOJIHBI

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

C pa3HOCThIO X0/a 2,25 mrm. Pesynbrat untepdepeHiuu B 3Toil Touke Oyner
max 5 nopsiaKa
max 4 mopsiika
min 5 nopsiaka
min 4 nopsiaka

61. IIpoxozs uepes MIIEHKY, 3eJEHbIH CBET PU YMEHBIIEHUH TOJIINHBI TUIEHKA CTAHOBUTCS
KPacHbIM
HE M3MEHSETCS
($1oaeTOBBIM
roiyOpIM

62. Iudpakuus cBeTa— 3TO
HAJIOKCHHUEC KOI'CPCHTHBIX BOJIH B ITPOCTPAHCTBE
orubaHue CBETOBBIMH BOJTHAMH MPEMSATCTBHUMA
pa3JoXKEeHUe CBEeTa B CIEKTP
yropsiiodeHre KojaebaHuii CBETOBOTO BEKTOpa

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

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

MMPECIOMIICHUA
YBCIUYNBACTCA
HC U3MCHACTCA
YMCHBIIACTCA

65. IHTEeHCUBHOCTD CBETA, MPOILEAIIETO Yepe3 MOIAPU3aTOp U aHAIU3aTop OyAeT MaKCUMaIbHOM,
33



€CJIM YTOJI MEXKy OCSIMHU IOJIIpU3aTOPa U aHAIM3aTopa PaBeH
0()
30°
450
60°

66. Ecnu cBeT majaet Ha rpaHuIly pas3jelna ABYX JUIJIEKTPUKOB, TO
OTpaXEHHBIN U MPEJIOMIICHHBIH JTyYd YaCTUYHO TOJISPU30BaHbI
OTPa)KEHHBIN U MPETOMIICHHBIN JTy4d HE MOJIIPU30BAHbI
OTpaXEHHBIN U MPEJIOMIICHHBIH JTy4d B3aUMHO MEPIEHAUKYIISPHBI
OTPa)KEHHBIN U MPETOMIICHHBIN JTyYH MIOCKOMOISPU30BAHbI

67. Ilpu nBOMHOM JlydenperoMIEHUN
OOBIKHOBEHHBIN 1 HEOOBIKHOBEHHBIH JTYy4YH HE MOJIIPH30BAHBI
OOBIKHOBEHHBII 1 HEOOBIKHOBEHHBIH JTy4H YaCTUYHO MOJISIPH30BAHbBI
OOBIKHOBEHHBIN M HEOOBIKHOBEHHBIH JTY4H TUIOCKOTIOJISIPH30BAHBI B TAPAIIICITbHBIX
IUTOCKOCTSIX
OOBIKHOBEHHBIN M HEOOBIKHOBEHHBIH JTy4H TUIOCKOIIOISIPH30BaHBI BO
B3aUMHOIIEPIICHIUKYISIPHBIX TNIOCKOCTSIX.

68. BCH_IeCTBa, CIIOCOOHEBIE IMOBOPAYUBATD IIJIOCKOCTD IIOJIApU3alluU, ABJIAOTCA
OIITHYCCKHN aKTHBHBIMH
OINTUYCCKU U30TPOIMHBIMU
ONTUYCCKHU aHU30TPOITHBIMHU
OIITUYCCKHU HE aKTHBHBIMU

69. YuusepcanbHast pyHkuus Kupxroda ass TenioBoro u3jiydeHus paBHa
CIEKTPAJIbHOM MOIIOIIATEIbHOW CLIOCOOHOCTH YEPHOTO Tea,
CHEKTPAIbHOM MOTIOIATeNbHOW CIOCOOHOCTH CEpOro Tena,
CHEKTPaJIbHOM MJIOTHOCTH SHEPTreTHUYECKON CBETUMOCTH YEPHOIO Tea,
CHEKTPAJILHOM INIOTHOCTH DHEPreTUUYECKON CBETUMOCTHU CEPOTO Tela

70. Ha pucyHke moka3aHa KpHBasi 3aBHUCHMOCTH CIIEKTPajJbHOW IUIOTHOCTH 3HEPIreTUYECKOU
CBETUMOCTHU a0COJIIOTHO YepHOro Tena oT AnuHbl BosHbl npu 8000K. Ecnu temneparypy tena

yBenuuuTh 10 16000 K, TO njMHA BOJHBI COOTBETCTBYIOIIAS MAaKCUMYMY H3JIYYCHHS OyIeT
paBHa [HM]

I, 000K

100
200
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600
800

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

UMITYJIbCa
SHEPruu

MOMEHTa UMITYJIbCa
IIEKTPUYECKOrO 3apsa

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

najanmx Ha ¢porodaeMeHT GoToHOB cooTBeTcTBYET rpaduk 1. Ecnu manHbIi QoTORIEMEHT
3aMEHUTHh JApYyrUM C Oombmieid paboTod BbIxoma, To rpaduky W =f (v) Oymer

COOTBECTCTBOBATH

N W N =

73. Ha PUCYHKC NPUBCACHBI ABC BOJLTAMIICPHBIC XapPAKTCPUCTUKHU OOHOTIO (I)OTO3J'ICMCHT8.. I[J'I}I

HaCcToT Vv IaJarolnuXx HSHYLIGHI/Iﬁ " OCBeHIeHHOCTeI\/’I E CIIpaBCaAJIUBO

I'Sl'i

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

74. JlaBneHue cBeTa Ha YEPHYIO IOBEPXHOCTb
B 2 pa3a MEHbIIIE, YEM Ha 3€pKaJIbHON [TOBEPXHOCTHU
B 2 pa3a 0oJbllle, YeM Ha 3epKaJIbHOM MOBEPXHOCTH
OJIMHAKOBO C JJaBJICHUEM Ha 3€pKajbHON IOBEPXHOCTH
B 4 pa3a 0oJbllle, YeM Ha 3epKaJIbHON IOBEPXHOCTH

75. llpu sddexre Komnrona nns magaromiero M3JIyuyeHUs [JIMHOW BOJHBI A U PAacCEIHHOTO
u3nydeHus: A' crpaBeasiuBO
A>A
A'>A
A=A
A'>>A
76. Ha pucynke n300pakeHbl CTallMOHapHbIe OpOUTHI aTOMa BOJ0po/ia coriiacHo Monenu bopa, a
TaKk)Ke YCJIOBHO H300paKeHbI IMEpexXoAbl SJEKTPOHA C OJHOW CTAallMOHApHON OpOWUTHI Ha
JIPYTYIO, COMPOBOXKIAIOIIUECS W3JIyU€HHEM KBaHTa OHHEpruu. MakCUMalbHON YacToTe

H3JTYyUCHUSA B CCpUHA Jlaiimana COOTBCTCTBYCT IICPEXO]

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

Sn—>1n
Sn—2n
S5Sn—>3n
2n —>1n

77. MC)KIIy TPEMA HHUXHUMU YPOBHAMHU SHCPIrUU IJJICKTPOHA B aTOMEC BOAOPOAda MHUHHMAJIbHAA

qacToTa 1morjiomacmMoro (bO_TOHa COOTBCTCTBYCT IICPEXOAY

E=0
E-
E,
E,
E>— Ei
Ei—E>
E>—FEs3
Ei—E3
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78. Jnuubl BoJIH ne bpoiis s 3I€KTpOHA, MPOTOHA U ¢ - YACTHIbI, ABWKYIIUXCA C OMHOU U
TOI>'I Xe CKOpOCTLIO CBs3aHHBI COOTHOIIICHHUEM
A, >, >4,
A, <A, <4,
A, >4, <4,
A, =4,=4,

79. BeposTHOCTh OOHAPYKUTH AIEKTPOH HA YIACTKE (a,b) OJIHOMEPHOTO MOTEHIIUAIBHOTO SIIIHKA

b
¢ OECKOHEYHO BBICOKMMH CTEHKAMH BBIYHCIISIETCS IO q)OpMy.]'IC w :dex, rme w -

a

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

. L
yKa3aHHBIH Ha PUCYHKE, TO BEPOSITHOCTh OOHAPYKUTH SJICKTPOH Ha YUacTKe 3 <x< 2 paBHa

I~
b
—=
L

~

0

h,t
L¥¥

W= N = | = -
I I | o|w

80. HacTp MCXOJHBIX PaJAMOAKTUBHBIX SJE€p pacHaJarollUXCs 32 BpEMs PaBHOE JIBYM IE€pHOJAM

noJypacrnaja, paBHa

O|—= A== AW

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

HOpHI[KOBBIM HOMepOM B TaGJII/ILIe MGHI[CJICCBa
7+2
Z+1
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Z-1
Z-2

82. Slapo u3oTOMa ypaHa 43U TOCHE HECKONbKMX PaJMOAaKTUBHBIX PAcrajioB MPEBpallaeTcs B

234
PO M30TONA 5,U B pe3ynbTaTe

OJIHOTO ¢ W ABYX [ pacnanoB

OJIHOTO @ W OJTHOTO [ pacmajioB

JIBYX ¢ W JIBYyX [} pacmnaioB
TaKoe MpeBpaIIeHue HEBO3MOXKHO

6. METOOAUYECKHUE MATEPHUAJIbI, OINPEAEJJAIOINUE ITPOLENLYPbI

OIIEHUBAHMS 3HAHWH, YMEHWH, HABBIKOB U

JAEATEJIBHOCTH

(WJIN)

6.1. Pe3y.m>TaT1>1 OCBOCHHUHA yqeﬁﬂoﬁ AUCIHMIIJINHBI, TOJIC/KAIIUE IIPOBEPKE

OIIBITA

PesysnpraTel 00y4eHus

KoHTponupyemble KOMIETEHIIUN OcCHOBHBIE TTOKA3aTENH OneHoYyHbIe
(0OBEKTHI OLICHUBAHUSA)
(4acTh KOMIETECHIINN) OLIEHKH pe3yJIbTaTOB cpeacTBa
1 2 3 4
OK-7 criocoGHOCTB K 3HaTh: MIPUMEHSATh MoiyueHHble | [IpakThueckoe
CaMOOPTaHU3AINH U CTpyKTypy CaMOCO3HAaHHUS, €ro | 3HaHUS AN OOBSICHEHHS | 3aHATHE,
camM000pa30BaHHIO pOIb B JKU3HEACATCIBHOCTH | YCIOBHH MPOTEKAHUS nmabopaToOpHEIC
JUYHOCTH. ¢u3ndeckux sBICHWA B | pabOTHL,
.Bumer caMOOICHKHM, YPOBHHU | IPUPONE ¥ TPUHSITHSA | KOJUIOKBAYM.
NPUTA3aHUM, WX BIMAHUS Ha | MPAKTUYECKUX PEIIeHHH | TeCTHPOBaHHE.
pesynbTraT  00pa3oBaTeNbHOM, | B IOBCEIHEBHOM JKU3HH;
npodeccroHaNbHOMI (dbopmupoBath
JIESITETIBHOCTH. COOCTBEHHYIO IO3HUIIHIO
Oransl po¢eCcCHOHATBHOTO | 110 OTHOIIICHUIO K
CTaHOBJIEHUS JIMYHOCTH ¢busnyeckoii
Ymerb: nHpopmanny,
CaMOCTOSITETEHO OIICHUBATh | MMONy4aeMOl W3 pPa3HBIX
POJIb HOBBIX 3HAHHH, HABBIKOB M | HCTOYHHKOB,
KOMITETEHIIUH B
00pa3oBaTeNbHOMN,
npodeccroHabHOM
JIESITETTBHOCTH.

HHaHI/IpOBaTB N OCYHICCTBJIATH
CBOIO JICATENIFHOCTh C yYETOM
pE3yIBTaTOB aHanm3a,
OIICHUBATL W TIIPOTrHO3UPOBATH

MOCJIeACTBUS CBOCH
COIIMAJIBHOM u
npogeCCHOHATBHOM
JIESITEILHOCTH.

Baanern:

.HaBblkamMu mo3HaBaTEIbLHONH H
y4aeOHOM TIESTEIILHOCTH,
HaBBIKAMU paspenieHus
mpooJieM.

HaBbikamMy mowMcKa METOIOB

38



peuIieHusT NPaKTUYCCKUX 3ajad,

MIPUMEHEHHUIO Pa3IMYHBIX
METOJOB MO3HAHUS.

dopmamu 71 METOLAMHU
camMoo0y4ueHHs u
CaMOKOHTPOJISL.

6.2 Illkana oneHNBaHUs IVIAHUPYEMBIX Pe3yJIbTATOB 00y4eHus!

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

[IIxama onieHnBaHus

Cemectp
0-35 6amioB 36-50 6amioB 51-60 6ammoB 61-70 G6amioB

6 YactuuHoe [TonHoe iy | [TonHoe nim [TomHoe 1581051
MoCeleHue YaCTUYHOE YaCTUYHOE YaCTUYHOE
ayJIUTOPHBIX MOCEIICHUE MOCEIIICHHE MOCEIICHUE
3aHSTHH. ayJTUTOPHBIX ayJTUTOPHBIX ayJTUTOPHBIX
HeynosnerBopuren | 3anstuid. Yactuunoe | 3andatuil. [lonnoe | 3anstuit.  IlosmHoe
bHOE  BBIMIOJIHEHUE | BHIMOJIHEHHE U | BBIMIOJHEHHE U BBITNIOJTHEHHE u
m1abopaTOPHBIX U | 3aImra 3almTa 3almTa
MIPAKTUYECKHUX nabopaTtopHbIX U | 1a00paTOPHBIX U 7a00paToOpHBIX U
pabor. [Tnoxast | mpakTUYECKUX MPAKTUYECKUX MPaKTUYECKUX
MOATOTOBKA K | paboT. pabor. pabor. Bricokue
OaJUIBHO- VY oBieTBOpUTENBH | XOpOIINE IIOoKa3aTeu o
PEUTHUHTOBBIM ple TOKa3aTeJd IO | MOKa3aTellu Mo KOJUIOKBUYMaMm |
MEPOTIPUSITHSIM. KOJUIOKBUYMaM M | KOJUIOKBUYMaM U | TECTUPOBAHUSM.
Crynent HE | TECTUPOBAHUSM. TECTUPOBAHUSM.
JIOTTyCKaeTCst K
IIPOMEKYTOUHOU
aTTeCTaIluu

6.2.2 TlpomexyTOUHASI ATTECTAIUA
OrneHka pe3yabTaTOB OCBOCHHUS Y4e€OHOW IUCHUIUIMHBI B 1 cemecTpe MpPOBOAUTCS TIO
CIEAYyIOUIEH IIKaJe, MPUMEHIEMOM Ha 3a4eTe:

Cemectp [IIxana oueHnBaHUA
He 3aureno 3auTeHO
(36-60 6ano0B) (61-100 6anioB)
7 Crynent wumeer | CtyneHT umeet 36-45 06amioB Mo UTOTaM TEKYILETO U PyOeKHOTO

36-60 6am10B 10

uTroram

TEKYILEro u
pyOexxHOTO
KOHTpOJIS, Ha
3a4€Te HE
OTBCTHUIL Ha
TEOPETUYUECKUI

BOIIPOC M HE

KOHTPOJISI, Ha 3a4eTe Jal MOJIHbIN (YJaCTUYHBIN) OTBET Ha
TEOPETUUECKHUI BOTIPOC ¥ YaCTUYHO (TTIOJTHOCTHIO) PEIINII 3aa9Yy.
Crynent umeet 46-60 6aJIJIOB 1O UTOTaM TEKYIIETO U PYOEKHOTO
KOHTPOJIsI, Ha 3a4€Te J]aJT MOJTHBIM OTBET HA OJIMH BOMPOC HIIH
peun 3aaaqy.
Crynenty, umeroniemy 61-70 OGamioB Mo WTOTaM TEKYIIETO H
pyOEKHOTO KOHTPOJS, BBICTABISETCS OTMETKA «3a4TeHOo» 0e3
cIayd 3a4uéTa.
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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  TEKYILETro
u pyOexHOro
KOHTPOJIA, Ha
JK3aMEHE He Jal
IIOJIHOT'O OTBETa HU
Ha OJIMH BOIIPOC.
Cryznent umeer 36-
45 OawioB 1O
WUTOTaM TEKYILETo
u pyOexHOro
KOHTPOJIA, Ha
JK3aMEHE man
MOJHBIN OTBET
TOJILKO Ha OJUH
BOIIPOC

[IIxasa onieHnBaHus

Y 10BJIETBOPUTEIHH
0
(61-80 6amoB)

Crynent umeer 36-

50 ©OamwioB 1O
UTOTaM TEKYIIEro W
pyOeKHOTO

KOHTPOJIS, Ha
IK3aMEHE aai

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

60 OauioB o
UTOTaM TEKYIIEro U
pyOexKHOTO

KOHTPOJIS, Ha
dK3aMeHE Jan

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

Xoporio
(81-90 GamnoB)

Crynent umeert 51-
60 6aIoB 110
UTOTaM TEKYIIETo U
pyOexkHOTO
KOHTPOJIS, Ha
JK3aMEeHE Aai
IOJIHBIM OTBET Ha
OJIH BOTIPOC U
YaCTUYHO
(OTHOCTHIO)
OTBETHUJI HA BTOPOM.
Crynent umeet 61 —
65 0ayuIoB 10
WUTOTaM TEKYIIETro 1
pyOeKHOTO
KOHTPOJIS, Ha
DK3aMEeHE Aai
MMOJTHBINA OTBET HA
OJIMH BOTIPOC H
YaCTUYHO OTBETHUII
Ha BTOpoii. CTyeHT
nmeet 66-70 6amioB
M0 UTOTaM TEKYIIETro
U pyOEKHOTO
KOHTpOJIS, Ha
dK3aMeHe) Jaj
MMOJHBIN OTBET
TOJIBKO Ha OJTMH
BOIIPOC.

O1inn4yHo

(91-100 6awnos)

CryneHnt

nMeeT

61-70 OayuioB 11O
UTOTaM TEKYIIETO

u pyOexHOro
KOHTpOJI, Ha
JK3aMeHe Jan

IIOJIHBIM OTBET Ha
OIMH BONpPOC U

YaCTUYHO
(OTTHOCTBIO)
OTBETHUI
BTOPOM.

Ha

IIIkajia cCOOTBETCTBUSI PEHTHHIOBBIX OLIEHOK MATHOANIBHBIM OLIEHKAM /IJIsl OLIeHUBAHUSA

KYPCOBOii pa0doThI

PeiitunroBas onenka (B 6amnax)

O1eHKa 110 MATHOAJUILHON IITIKAJIE

91-100 «OTIINYHO
81-90 «XOpOLIO»
61-80 «yJIOBJIETBOPUTEIILHOY
MeHee 61 «HEYJOBJIETBOPUTEIBHO)




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

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

. Tpodumona T.U. CoopuuK 3amay no kypcy pusuku. M3a-Bo «Breicmias mikonay, cepust «Jlis
BBICIINX Y4eOHBIX 3aBeneHui». 2008 1. 408 ¢. [SBN: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 [DNEKTpOHHBIN pecypc]: yueOHux/ Hukepor

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

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

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

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

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

6. "Kypc obmeit ¢pusuku. OcHoBsl pusuku. T. I. Mexanuka. DIeKTpUIECTBO U MAarHETH3M.

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

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

OU3SMATIIAT, 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 Bonubl. M3a-so "Jlaues". 2008 r. 13-e usm.
480 ctp. ISBN:978-5-8114-0662-3.

2. ®pumr C.O. Tumopea A.B. Kypc obmeit ¢usuku. B 3-x 11. T.2.. Dnekrpuueckue U
anekTpoMmarnernueckue sisiaeHus. M3a-so "Jlaww". 2008 r. 12-e u3x. 528 ctp. ISBN:978-5-
8114-0662-3.

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

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

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

6. I'pabosckuit P. U. 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 obmieit ¢pusuke. U3a-Bo: «Jlauby». 2009 1. 13-e usa., crep. 420 crp.
ISBN:978-5-8114-0319-6.

8. Tpodumona T.U. Kpatkuit kypc ¢Gpu3uku ¢ mpuMepamMu pelieHus 3aaad. YuedHoe nocodue. M.
«KHOPVYC». 2007.

9. Obmas ¢usnka (MexaHuka). Bompocel u 3amaHust ISl TPOBENCHHUS PEUTHHTOBBIX U
CEeMMHAPCKUX 3aHATHH (yueOHO-meT.u31.) TemykyeB V.M., [lununosa A.X., Ille63yxoBa M.A.
KBbI'Y, Hanpuuk, 2003.

10. OGmas ¢pusuka (MonekynspHas Gusnka). Bornpocs! u 3aganus s NpoBEICHUS PEUTHHTOBBIX
U CEeMHUHApCKuX 3aHiATui (yueOHo-meT.u3n.) TemykyeB M.M., Ilununosa A.X., llle63yxoBa
M.A. KBI'Y, Hanpuuk, 2005.

11. Ob6mas ¢pusuka (Mexanuka. MonekynspHas ¢usuka). Borpockl u 3aanus s NpoBeeHus
PEUTHHTOBBIX U CEeMHHAPCKUX 3aHATH (yueOHO-MeT.u31.) TemykyeB .M., [lununosa A.X.,
[ITe63yxoBa M.A. KBI'Y, Hanpumk, 2005.

12. O6mas gusnka. DIEKTPUUECTBO U MArHETU3M. DJIEKTPOMArHUTHBIE KOJIeOaHWS U BOJIHBIL.//
TemykyeB .M., [lununosa A.X., [1le63yxoBa M.A., Tnynosa M.M. KBI'Y, Hanpuuk, 2011.

13. 2. «O0mas ¢usuka. OnTuka. IJIEeMEHTHl aTOMHON M sjepHoi ¢usukm» // AnexkoBa A.M.,
Hunuaosoit A.X. KbI'Y, Hanpumk, 2012.
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http://lib.kbsu.ru/
http://lib.kbsu.ru/
http://www.iprbookshop.ru/14114.html
http://www.studentlibrary.ru/book/ISBN9785383009994.html
http://www.studentlibrary.ru/book/ISBN9785922107532.html

14. Ontuka. AtomHas u siaepHas ¢uzuka. Obmas gusmka. JlabopaTopHbIil npakTHKyM. A3U30B
N.K. TnynoBa M.M. [{ununosa A.X. KbI'Y, Hansuuk, 2005.

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

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

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

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

19. Hanbuuk 2016.

20. Ontuka. AToMHas u saepHas ¢pusuka. Jlabopatopuslil npakTukym. A3uzoB 1.K., Anekos
A.M., Kymaxos A.M., TnynoBa uM.M., [ununosa A.X., [lle63yxoBa M.A., Illepuea 2.X,
Hanpuuk 2016.

21. DnexTpuvecTBO U MarHeTH3M. JlabopaTOpHBINA MPAKTHKYM.. Asuzos UK.,
ArnekoB A.M., Kymaxos A.M., Tnynosa M.M., Ille63yxoBa M.A., lllepuesa 2.X, Hanpunk
2018.

22. DOnexkrpuuectBo U marHetusM. Onruka. 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 «KoncynpranT mitoc» 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 «PU3HKa» IPOBOJUTCS B CHELUATU3UPOBAHHON JEKIIMOHHON
ayJIUTOpUN 00OpPYIOBAaHHON MPOEKTOPOM, HOYTOYKOM C 3alMCaHHBIMH Ha HEro 0O0ydaroUuIMMU
nporpamMmmamu 1o ¢usuke. B ayauropun umerorcst 70 nmocagouHbIX MeCT.
JlaGopaTopHble 3aHATHS TNPOBOAATCA B CHEHHUATM3MPOBAHHBIX JaOOPATOPHUSIX OCHAIIEHHBIX
HECKOJBKUMHU JIECSITKaMU JTAOOPATOPHBIX padOT, 0XBATHIBAIOIINX BCE pa3zesbl oomei ¢pusuku. [1To
BCEM pa3JiellaM HMEIOTCs JIabopaTOpHbIe MPAKTHKYMBI, /1€ OTPaXXEHO COJAepXaHHe, KpaTkas
TEOpHs, MOPANOK BBIIOJHEHUS pPa0OOThI, KOHTPOJIbHBIE BOMpOCHl. IlpakTHueckue 3aHATHS
IPOBOAATCS B ayJUTOPUM OCHAILCHHON HWHTEPAaKTUBHOM JIOCKOH, MMEETCs JOCTaTOYHOE
KOJIMYECTBO 33/IaYHUKOB U YU€OHUKOB.

IIpu npoBeneHNN NEKIIMOHHBIX ¥ CEMUHAPCKUX 3aHATHI UCIIONb3YIOTCS:

JIUYEH3UOHHOE NPOSPAMMHOE 0Decnedenue:

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

— AwntuBupycHoe mnporpammHoe obecrneueHue Kaspersky  Endpoint  Security
Cranpaptabiii Russian Edition;

— AltLinux (AnsT O6pa3oBanue 8);

€80000HO pacnpocmpansemvie npocpammbl.

42


http://www.ph4s.ru/
http://www.physbook.ru/
http://www.e.lanbook.com/

— Academic MarthCAD License - MaremMaTuyecKkoe MPOTrpaMMHOE OOecTeueHue,
KOTOpPO€ II03BOJISIET BBIMOJHATH, AaHAJIM3UPOBATh BaKHEWIIME HMH)KEHEPHBbIE pacyeTbl U
0OMCEHUBATHCS MU,

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

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

— Far Manager - KOHCONbHBIM (hallIOBBIII MEHEMKEp Ui OINEPAlOHHBIX CHCTEM
cemerictBa Microsoft Windows.

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

JUis CTYAGHTOB C OIpPaHMYEHHBIMH BO3MOXHOCTSIMU 3/10pOBbSI CO3JIaHbl CIELHalIbHbIE
YCIIOBHSA JUTSI TIOTy4eHUs1 00pa3oBaHus. B 1ensx JOCTYIHOCTH MOJXY4YEHHUS BBICIIETO 00pa30BaHUs
1o 00pa3oBaTeIbHBIM MPOrpaMMaM MHBAJIUAAMU U JMIIAMUA C OTPAHUYEHHBIMU BO3MOKHOCTSAMH
3JI0pOBbsI YHUBEPCHTETOM 00ECTICYNBACTCS:

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

2. J11s MHBAIUAOB C HAPYLLIEHUAMU 3peHUs (CIab0oBUISIINE, CIIEIIBIE)

- NPHUCYTCTBHE ACCHCTEHTA, OKAa3bIBAIOLIET0 OO0YYaIOLIEMYCsl HEOOXOIMMYIO IOMOIIb,
nyOIMpoBaHHE BCIYX CIPABOYHOM HH(POPMALMM O pACIHCAHUHM YYEOHBIX 3aHSATHIA; HaJIHMUUE
CPEACTB JUIsl YCWIEHHUS OCTaTOYHOIO 3peHUs, OpaillIeBCKOMl KOMIIBIOTEPHOM TEXHHKH,
BUCOYBEIMYUTENCH, TMPOrpaMM HEBH3YalbHOTO JOCTyma K HWHPOPMALUHU, TMPOTPAMM-
CHUHTE3aTOPOB peUd M JIPYruX TEXHUYECKUX CPEICTB IpueMa-nepesadn yuyeOHoW mHpopmauuu B
JOCTYITHBIX (POpPMaXx JUIS CTYJACHTOB C HApYIICHUSIMH 3pEHHS,

- 3aJIaHMsI JUIS BBITTOJIHEHHSI HA 3K3aMEHE 3aUUTBhIBAIOTCS ACCUCTEHTOM;

- TUCHMEHHBIC 33JaHUSl BBINOJHSIOTCS Ha Oymare, HaJIUKTOBBIBAIOTCS ACCHCTEHTY
00y4JarmuMcs;

3. JIns WHBATWIOB W JIMII C OTPAaHWMYEHHBIMH BO3MOXKHOCTSIMH 3JIOPOBBSI IO CIYXY
(cnabocablmiamniye, Tayxue):

- Ha 3a4eTe/>K3aMeHe NMPHUCYTCTBYET aCCHUCTEHT, OKA3bIBAIONIUI CTYACHTY HEOOXOIMMYIO
TEXHUYECKYIO TOMOIIb C Y4ETOM MHIMBUAYAIBHBIX 0COOEHHOCTEH (OH IMOMOTraeT 3aHATh padouee
MECTO, IEPEABUTATHCS, MPOYNUTATh U O(POPMUTH 3a/1aHKE, B TOM YUCIIE 3aIICHIBAs ITOJT AUKTOBKY);

- 3a4eT/3K3aMeH IPOBOJUTCS B MTUCbMEHHOU (opMe;

4. JIns WHBaIHMIOB W JIUI] C OTPaHUYEHHBIMH BO3MOKHOCTSIMHU 3/I0POBBS, MMEIOIINX
HapyLIeHUs. OMOPHO-IBUTATEILHOTO ammapara, CO3JaHbl MaTepUaIbHO-TEXHUYECKHUE YCIIOBUS,
oOecrieunBaroIie BO3MOXXHOCTh OECHpPENsITCTBEHHOIO JOCTyNa oO0ydaroluxcss B ydeOHbIE
MOMEIIEHUs, OOBEKTYy NUTaHMs, TyaJeTHble W JApPYrHe IOMELICHUS YHHBEpPCHTETa, a TaKxke
npeOBIBaHMS B YKa3aHHBIX TIOMEIIEHHIX (HaJTMUre pacIIipPEeHHBIX IBEPHBIX TPOEMOB, TIOPYIHEH U
JPYTUX MpUCTIOCOOTICHUI).

- THCHMEHHBIC 3aJ[aHWs BBITIONHSIOTCS Ha KOMITBIOTEPE CO CHEIHATH3HPOBAHHBIM
IPOTrpaMMHBIM 0OeCrieYeHHEeM MIIM HaIMKTOBBIBAIOTCS ACCUCTEHTY;

- 10 YKEJIAHWIO CTYJIEHTa YK3aMeH IMPOBOANTCS B YCTHOH (opme.

OOyuaromyecss U3 4KCia JHIl ¢ OTPAaHUYEHHBIMU BO3MOXKHOCTSMU 3/I0POBbsI 00ECIIEUEeHbI
AIIEKTPOHHBIMU 00pa30BaTEIFHBIMU pecypcamMu B (hopMax, aJanTHPOBAHHBIX K OTPAHUYCHUSM UX
3/I0POBBSL.
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10. INCT USMEHEHMIA (JIOITOJTHEHMIA)

B pabodyro mporpaMmy 1o AucuurinHe «Dusnkar»

10 HAIPaBJICHUIO MOJATOTOBKH MO HaNpaBjieHHIo moArotoBku 27.03.02 YipaBieHue KayeCTBOM

Ha 20__ - 20__ yueOHbIH TOA

Ne JuemeHT (myHkr) PII/{ Ilepeyenb BHOCMMBIX IIpumeyanue
n/n H3MeHeHUil (IONOJIHeHNH)

OO6cyx/1eHa U peKOMEHI0BaHa Ha 3aceaHuu Kadeapsl (GU3NKU HAHOCUCTEM

MPOTOKOI Ne OT « » « » 20 1.

3aBenyromuii kadeapoii / /
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