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1 Iesau ¥ 3a1a4H OCBOEHUSI TMCHUTIMHBI

Iean ocBOCHUS MUCHUIUIMHBI (MOIYJIS): SIBIsETCS co3daHue (yHAaMEHTaIbHOM Oa3bl
3HaHUH, HAa OCHOBE KOTOpPOW B JaJbHEHIIEM MOXHO pa3BUBaTh Ooyiee yriayOlieHHOE H
JNETAM3UPOBAHHOE M3Y4YeHHE (PU3UUYECKMX 3aKOHOB U SIBJICHUH B paMKax KypCOB IMPHUKJIAJIHON
MEXaHUKH, OCHOBBI KOHCTPYHUPOBAHHUSI, SIIEKTPOTEXHUKU U 3JIEKTPOHUKHU.

3agauu: chopMUPOBATH y CTYACHTOB €IUHYIO, CTPOMHYIO, JIOTHYECKH HEMPOTUBOPEUUBYIO
¢u3nUeCKyr0 KapTUHY OKPYKAIOIIEro HaC MUpa MPUPO/IbI, CO3JaHHE KOTOPOH MPOUCXOIUT MyTeM
0000111eHUsT SKCIIEPUMEHTAIbHBIX JAHHBIX M Ha UX OCHOBE MPOM3BOAMUTCA IMOCTPOEHUE MOJIENei
HaOJI0aeMBIX SIBJICHUH, CO CTPOTUM OOOCHOBAaHHEM MNPHOIMKEHHA M PaMOK, B KOTOPBIX ITH
MOJIEHN ACHCTBYIOT.

2 Mecto aucuumiunbl B cTpykrype OOII BITIO

JlucumiimHa OTHOCHUTCS K 0a30Boii yactu ydeOHoro nukina — b1l Ilpu m3yuenuit xkypca
oOmieil ¢u3MKH, CTYIEHT AOKEH CBOOOIHO BIAJETh B IEPBYID OuYepelb MaTeMaTHYEeCKHUM
anmaparoM. YMeTh pellaTh KBaJpaTHbIC, WHTErpalibHbie W Iud(epeHInalIbHbIC YPaBHCHHS,
HEPAaBEHCTBA, TEOMETPUUYECKUE 33]]a4l, TPUTOHOMETPUYECKUE BBIPAKECHHUS.

B kypce oOmieit ¢u3uKku BBOJATCS OCHOBHBIC IMOHATHUS U 3aKOHBI, KOTOpPHIE SIBIISIOTCS
byHIaMEHTOM TMPU OCBOCHHM MHOTHX JUCHUIUIMH, KaK €CTECTBEHHOHAyYHOTO IMKJA, TaK U
npodeccuoranpHOoro mHKIAa. OcBocHWE (U3UKH HEOOXOMUMO Kak MPEANIECTBYIOMEee s
CIEIYIOIIUX AUCIMIUINH: TEOPETHUECKas MEXaHWKa, CONPOTHUBIECHUE MAaTEpUANIOB, THJIPABIIMKA,
MaTepHUaIOBEICHUE, TEOPHSI MEXAaHU3MOB U MAIIUH, JIEKTPOTEXHUKA U AJICKTPOHUKA.

3 TpeGoBaHus K pe3yJIbTaTaM OCBOCHHS CO/IeP KAHUS M CUMIIJIMHBI
[Iponiecc u3ydyeHus NUCLMILIMHBI HANpaBieH Ha (OPMHUPOBAHUE HIIEMEHTOB CIETYIOLINX
komrereHmii B cootrBerctBuM ¢ GI'OC BIIO u OOIl BIIO mo naHHOMY HampaBlIEeHUIO
MOATOTOBKH (CHEIUATBLHOCTH):
- cnoco0eH aHaTM3UPOBATh 3a7aui MPO(EeCCHOHANTBEHON eI TeTbHOCTH HA OCHOBE
MOJIO’KEHHH, 3aKOHOB M METOJIOB €CTeCTBEHHbIX Hayk U MatemaTtuku (OITK-1)
- aHaATU3UpPYET 3aJauu, BeIJIEISIET 0a30BbI€ COCTABISAIONINE U MTOAOUPAET METO IbI
perieHust ectecTBeHHbIX Hayk 1 MaTeMaTuku (OIIK-b.1.1)
- cnocoOeH (hopMyTupoBaTh 3a1a4u MPOo(HeCCUOHATBHOM IeITeTbHOCTH Ha OCHOBE
3HaHUH MPOMUIBHBIX Pa3JeIOB MATEeMATUYECKUX U €CTECTBEHHOHAYYHbIX AUCHUIUINH
(mopymneit) (OIIK-2)
- T'PaMOTHO U apryMEeHTHPOBAaHHO (OPMHUPYET COOCTBEHHBIE CYKJIEHHS U OLIEHKU Ha
OCHOBE 3HaHU# MO0 MPOQUIBLHBIM pa3zesiaM MaTeMaTUYECKUX U €CTECTBEHHO-HAaYyUHBIX
mucturmuH (OITK-B2.2)
B pe3ynbraTe 0cBOEHUS NUCHUIUIMHBI O0yUYatOIIHICS TOJIKEH:
3HaTh: OCHOBHBIE (PM3UUECKUE SIBICHUS U 3aKOHBI; OCHOBHBIE TEOPETUYECKHE
IPEJICTaBICHUS U MOJIETN (PU3UKH; OCHOBHbBIE (PU3NYECKUE BEIMYMHBI U KOHCTAHTBI, UX
OIpECIICHUE U EIUHUILBI U3MEPEHMUS.
YMmerh: pemats pusnueckue 3a/1a4u; UCIOIb30BATh [P PEIICHUN 33]1a4 OCHOBHbIE
3aKOHBI, TEOPETUUECKHUE MPEJICTABICHHUS U MOJCIU (PU3UKH.
Banapers: HaBbIKamMu NpoBeieHUs (PU3HMUECKOT0 SKCIIEPUMEHTa; HaBbIKaMU 00paboTKU
AKCIEPUMEHTAJIbHBIX TaHHBIX.



4 Copepxanue U CTPYKTYPa AUCHHUIIMHBI (MOLYJI51)

4.1 Conepxxanue pa3aejioB QM CHUANINHbBI

No HanMeHOBALLe Coneprxkanue paszena dopmupyemas ®dopma
KOMIETECHIIUS TEKYIIETOo
paszznena paszznena
KOHTPOJIS
1 Mexanuka DJIEMEHTHI kunemaruku | OIIK-b.1.1 JIP,K, T,
[IOCTYATEIBbHOIO 1| OIIK-B2.2 PK
BpalllaTeIbHOTO JBUKCHHUS,
JnHnamuka TOYKU 51
MOCTYNaTebHOTO JIBUKCHHUS
TBEPJIOTO Tena. 3aKoHBI
COXpaHEHHS.
JnHamuka BpAaIaTEIbHOTO
JBUKEHHS TBEPIOTrO Tea
Heuneprmansubie CHUCTEMBI
oTcyeTa
MexaHuKa KUIKOCTEN
Mexanuueckue — kojeOaHus U
BOJIHBI
DJIEeMEHTHI CHEIUATIbHOU TEOpUHU
OTHOCHUTEJIbHOCTH.

2 MonekynsapHas | MonekynsapHO-KMHETUYECKas OIIK-b.1.1 JIP,K, T,
¢busnka u TEOpHUS HJICAIbHBIX ra30B. OIIK-b2.2 PK
TepMoarHamMuka | OCHOBBI TEPMOJAMHAMUKH

PeanbHble ra3pl, JKHAKOCTH U
TBEp/bIE TeNa.

3 DNEeKTPUYECTBO | DIIEKTPOCTATHUKA OIIK-b.1.1 JP,K, T,

Y MarHeTusM. IToCTOSIHHBINM DIEKTPUYECKUN TOK. OIIK-B2.2 PK
Toxk B cpenax.
MarnutHoe moje B BaKyymMe€ U B
BEIIIECTBE.
OcHoBbl Teopun MakcBemna AJis
ANIEKTPOMATHUTHOTO TTOJISL.
DJeKTpOMarHuTHBIE KOJleOaHUs U
BOJIHBI. [IepemenHbII
AIEKTPUUYECKUIN TOK.

4 Onruka. I'eomeTpuueckas OIITHKA, OIIK-b.1.1 JP, K, T,

dbotomeTpus OIIK-b2.2 PK
BosHoBas onTuka.
KBanToBas onTuka.

5 DNeMEeHThI duzrka aroma. KBanToBas OIIK-b.1.1 JIP,K, T,
aTOMHOMU U ¢buzuka. OIIK-b2.2 PK
SIIEPHOMN OneMeHThl AlepHOM (QU3UKKU U
bu3uku (U3HUKY dJIEMEHTAPHBIX YaCTHII.

B rpade 4 mnpuBomsrcs mnnaHupyemble (GOpPMbI TEKYIIETO KOHTPOJS: 3aluTa

naboparopHoit pabotsl (JIP), Beimonaenue kypcoBoro npoekta (KII), kypcoBoii pabotsl (KP),
pacuetHo-rpaduueckoro 3ananus (PI'3), nomamnero 3aganus (/[3) nanucanue pedepara (P),
acce (), komnokBuyM (K), pydexnsiit kouTpons (PK), Tectuposanune (T) u 1.1




4.2 CTpyKTypa A¥CIMIIIMHBI

OO6mast TpyI0eMKOCTh TUCIMIUIMHBI COCTABIISIET 4 3a4eTHbIe eAMHUIBI ( 144 gacoB)

TpynoeMkocTh
Bun pabotsl JacoB

0100

1cem.
OO011asi TPy10€eMKOCTh 144
AynuTopHas padora: 51
Jexyuu (J1) 17
Ilpaxmuueckue sanamus (113) 17
Jlabopamopuwvie pabomut (JIP) 17
CamocrosiTe/ibHasi padoTa: 66
CaMOoCTOATEIbHOE U3YUYEHHE Pa3eIOB 33
CamononroroBka (mpopaboTka U MOBTOPEHHE JIEKIIMOHHOTO MaTepuania u
Marepuaia yaeOHHKOB U Y4€OHBIX MTOCOOHIA, TIOJrOTOBKA K JIA0OPATOPHBIM H 33
MPAKTUYECKUM 3aHITHSIM, KOJUIOKBUYMaM, pyOeXHOMY KOHTPOJIIIO U T.1.),
[ToaroToBKa ¥ cjaya 3a4dera, 3K3aMeHa 27
Bua uTorosoro KOHTpoJIf (3a4er, IK3aMeH)

DK3aMeH

Paznensl AUCHUIIIIMHBI, U3YyYaCMBbIC B 1 CEMCCTPC

KonuuectBo yacos
Ne HanmMeHoBaHMeE pa3ieoB AynuropHas Bre-
pas- Pa6ora ay.
Aena Beero paboTa
J |13 | JIP CP
1 2 3 4 |5 6 7
1 Mexanuka 4 4 4 15
) MonekynsipHas (cratuctudeckasi) Gpusmka u 3 3 3 2
TEePMOIMHAMHKA
3 DNEKTPUYECTBO U MAarHETU3M 4 4 4 15
4 Ontuka. 3 3 3 12
5 DeMeHTBl aTOMHOM U JIepHON (QU3UKU 3 3 3 12
Hmoco: 17 | 17 17 66

! HpI/I HaJIMYWH DK3aMCHaA 110 JUCILHMIIJIMHE




4.3 JIabopaTopHbIe padoThI

Ne Ne
JIP | pazmena HaumenoBanue 1a00paTopHbIX padboT
1 2 3
W3ydeHne 3aKOHOB PABHOYCKOPEHHOTO JIBUKEHHS U BTOPOTO
1 1 3akoHa HploToHa Ha MamnHe ATBya.
> 1 OmnpeneneHre CKOPOCTH JBIKEHUS YT METOJIOM
0aJUIMCTUYECKOT0 MAaITHHKA.
3 1 W3y4eHrne 0CHOBHOTO 3aKOHA TMHAMUKH BpPAIaTeIbHOTO
JIBUKCHUSL.
4 1 Omnpenenenre MOAyIs FOHTA IO U3TUOY CTEPHKHS.
5 { Omnpenenenre MOMEHTa HHEPIIMU MaXxOBOI'O KOJIECa U CHUJIBI
TPECHHSI B OTIOpE
6 1 OnpeneneHrne MOMEHTA HHEPIIMH TeJIa METOJIOM KPYTHIIBHBIX
KOJIcOaHUH.
7 1 Omnpenenenne ko3 (HUIMEHTA )KECTKOCTH MPYKUHBI
CTATHCTUYECKUM U IMHAMUYECKUM METOJAMH.
3 2 Onpenenenne TepMUUECKOTO KOIPPUIMEHTA JaBICHUS BO3TyXa
IIPH IIOMOIIIY BO3AYIITHOTO TEPMOMETPA
9 ) Omnpenenenue MIOTHOCTU KUAKOCTEH M KOHIIEHTPALIUU PacTBOpa
C TIOMOIIIBI0 MMKHOMETpPA
10 2 Omnpenenenne BIaXXHOCTH BO3/1yXa
1 5 Onpenenenne k03 unneHTa TMHEHHOTO paCIIMPEHUS TBEPABIX
Tel.
OmnpeienieHre OTHONICHHS TETIOEMKOCTH IPU TIOCTOSTHHOM
12 2 JABJICHUH K TETJIOEMKOCTH MPHU OCTOSTHHOM 00BheMe
(y =C,/Cv ) wmeronom Knemana-Jlezopma
13 2 Onpenenenne MOJSIPHOM MacChl BO3yXa.
14 3 HccnenoBaHue 37€KTPOCTATHUECKOTO OISt METOJIOM
ANEKTPOCTATHYECKON BaHHBI.
15 3 Onpenenenne uncina Papajies U 3apsaa JIEKTPOHA.
16 3 H3mepeHne conpoTUBICHHH ¢ TOMOIIBIO MOCTa YUTCTOHA.
17 3 V3y4eHne 3aBUCUMOCTH COITPOTUBJICHHSI METAJJIOB OT
TEeMIEPaTypHhI.
18 3 HccnenoBanue 3aKkOHOMEPHOCTEN TEPMOITEKTPOHHON SMUCCHUHU.
19 3 W3y4eHne epexoTHbIX MPOIECCOB MPHU 3aMbIKAaHUH H
pa3MbIKaHUU TICTIH.
20 3 Omnpenenenne rOpU30HTAILHON COCTABIAIONIECH HAMPSXKEHHOCTH
MAarHHTHOTO TIOJISl 3EMJTH.
1 3 W3ydeHne momynpoBOJHUKOBOTO IUO/A U TIOTYIPOBOTHUKOBBIX
pruOOPOB.
29 4 Ornpenenenne riaaBHOTO (POKYCHOTO paccestHUsl coOuparomen u

pacceuBaroIei JuH3.




1 2 3

23 4 Omnpenenenue cuibl cBeTa (POTOMETPOM.

4 4 W3yuenwue siBneHus HHTEPHEPEHIINH CBETa C IOMOIIBIO KOJIEI]
HBIOTOHA
I/ICCJIGIIOBaHI/Ie OIITUYCCKH aKTUBHBIX BCIICCTB CaXapuMECTPOM.

25 4

26 4 HccnenoBanue CTPyKTYpbl KPUCTAIIIIOB JIa3€PHBIM M3JIy4EHHEM.

27 4 W3yueHne 3aK0Ha OCBEILIEHHOCTH

8 4 HccnenoBanue qudpakiuy CBeTa C OMOIIBIO ONTHYECKON
CKaMbH

29 5 N3yuenue BHemHero ¢porodddexra

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

31 S u30TONa OepuIlIus

IIpuMepsI J1a00paTOPHBIX PadoT.

1
[ e LA o Ly L A |

u I

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

HepaBHomepHOE ABHKEHUE, NTPU KOTOPOM CKOPOCTh M3MEHSAETCS BO BPEMEHHU IO
JMHEMHOMY  3aKOHY, IIPUHATO  Ha3blBaTh  PABHONEPEMEHHBIM. BenuuyuHON,
XapakTepu3yronel OBICTPOTY HM3MEHEHHS CKOPOCTH [0 YHCJICHHOMY 3HAYCHHUIO,
aBnseTcs yckopenue. llepBas dYacTh palOTHI TMOCBAIIEHA HW3YYEHHIO 3aKOHOB
PaBHOYCKOPEHHOTO JBIDKEHUSI Ha MalluHEe ATByJa W OIPEACIICHUIO YCKOPEHHUSI.
Llenpto BTOpOW yacTH pabOTHI sBIsIETCS TPOBEpPKa BTOporo 3akoHa HproToHa

a= L . IlpoBoauTcs 00paboTKa pe3ynbTaTOB HKCIIEPUMEHTA.
m

KoHTposabHbIe BOOPOCH! K JIaHHOH JIabopaTopHOU paboTe:

1) CdopmynupoBaTs 3akoHbl Hpl0TOHA.

2) IlonAtne 0 MaTepHaIBHON TOUKE.
3) Ilyts u nepemenienue. CKOpOCTh, €€ BETMUNHA U HAIPaBJICHUE.
4) VYckopeHue. 3aKOHBI ITyTH JUIsl pPABHOYCKOPEHHOI'O M PABHOMEPHOTO JIBHKEHUS.
5) Ot kakux GaxTOpOB 3aBUCUT YCKOpeHHE?




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

MoMEeHT WHepIuHU Bpalalolerocs Tejla MOXKHO CBECTH K HM3MEPEHUIO
JEHCTBYIOIIET0 Ha TEJIO0 MOMEHTa CHJIbI M COOOIICHHOMY 3TOMY TeElly
YIJIOBOTO ycKopeHus. JlJis u3MepeHust 3TUX BEIUYUH MPUMEHSIIOT MasiTHUK
Ob6epbeka. [IpoBepka OCHOBHOTO 3aKOHA JTUHAMUKU JJIs1 BPAILIAIOLIUXCSI TEJ
OCYIIECTBISIETCS ~ TpeMs  crmoco0amu.  Pe3ynbrartel  3KCIepuMeEHTa
oOpabateiBatoTcst MeTofoM CTbIO/ICHTA.
KoHTposbHbIe BOIPOCHI K IaHHOM 1a00paTopHoii padore:
1) MowmenT cunsl. [Inedo cuiibl. MOMEHT UHEPIIMU TBEPJOTO TEa.

2) OCHOBHOM 3aKOH IMHAMUKH BpAIaTEIbHOTO JBUKECHHUS.
3) Uemy paBHa cuJia HATSHKEHUSI HUTH?
4) BeiBecTH BpaliaTeabHbli MOMEHT CUIIBI B IaHHOM padoTe.
5) 3aKoH COXpaHEHHUs MOMEHTAa UMITYJIbCa.
6) BpiBecTH MOMEHT MHEpPLUU CTEPXKHS JUIsl OCH BpallleHUs, MPOXOASIIEH yepe3 LEHTP

Mmacc.

OINPEAEJIEHME MOAYJIA IOHI'A T10 U3I'BY CTEPXHA

Llenpto npaHHOW pPabOTHI SABISETCS M3Y4YEHUE YOPYrux aepopmanuii u
OCHOBHOT'O 3aKOHa Ui 3TOro Bujaa nedopmanuii—3akoHa ['yka. CTyaeHTHI
onpenensaoT Mmoayias FOHra Uit AByX CTEpyKHEH, CACIAaHHBIX U3 PA3JINYHBIX

MaTepuajoB METOJOM H3ruda CTEpXHS, IMOJIOXKEHHOTO Ha JiBe omnopsl. B
paboTe wucCHonb3yeTcs MHAMKATOp MayblXx nepemenieHuid.  Halinennoe
3HauUEHUE MOJYJISl YIIPYTrOCTH CPABHUBAETCS C ATATIOHHBIM 3HAYEHHUEM.
KoHTpoabHbIE BOOPOCHI K JIaHHOU J1a00paTopHOii pabore:

1) Yro Ha3wiBaeTcs aedopmanueit? Kakue Buabl aedopmanmii

cymecTtBytoT? Ilo kakoMmy npu3HaKy Tena JAeNATCS Ha
yhnpyrue u Heynpyrue?

2) Kakos ¢uznyecknii cmbici moayist FOnra?
3) Uemy paBeH MOMEHT MHEPIMH CTEPKHS (BBIBECTH (POpMYITY).
4) Cdopmynuponats 3ak0oH ['yKka 111 OCHOBHBIX BUI0B J1e(h)OpMaIIHH.
5) [Juarpamma pactsxeHusi. OCHOBHbIE MEXaHUUECKHE CBOMCTBA TBEPOTO Tea.

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

MoOMEHT MHepIHH MaxOBOTO Kojieca M CHIIy TPEHHUs B OIope
MO’KHO HaiTH MpH MOMOIIHX MTPpUOOpa, COCTOSIIEr0 U3 MaXOBOTO
Kojeca, HacaXeHHOro Ha Bajl. Bam ycraHoBineH Ha
HIAPUKOIOAUIMITHUKAX. B pabore m3ydaeTcss OCHOBHOM 3aKOH
JUHAMHUKHU BpalllaTeIbHOTO JIBH)KEHUSI.

KoHTpoJIbHBIC BOIPOCHI K JaHHOMN Ha6ODaTODHOﬁ Da6OTCZ

1) Ot yero 3aBUCUT MOMEHT MHEPLIUU BPAILAIOIIEHCS CUCTEMBI?



2)

3)
4) Cuna TpeHus.
5)

BeiBectn  ¢dopmyny anms pacueTa MOMEHTAa WHEPLIUU OJHOPOAHOTO JHCKA
OTHOCHUTEIIbHO OCH, MEPIEHIUKYISIPHON K MIOCKOCTH TUCKa M MPOXOJAlIei uepes
€ro IEeHTp.

BriBo pacueTHO# (HOpMYITHI.

TpeHue Mokos, CKOJIbXKEHUS U KauCHUS.

Kunernyeckas sHeprus BpamiaroIerocs Tena.

OIIPEAEJIEHUE MOMEHTA MHEPLIUN TEJIA METOJOM
KPYTWJIbHBIX KOJIEBAHUN

B nanHoii paboTe wu3y4aercs OCHOBHas (hU3MUYECKas BEIUYHMHA, XapaKTEpH3YOIas
CBOMCTBA TBEPJOTO Teja MPHU BpAIIATEILHOM JBM)KCHUH — MOMEHT uHepuuu. OTHUM W3
MECTOIA0B 3KCHepI/IMCHTaJIbHOI‘O OHpeIIGHCHI/ISI MOMCHTA I/IHepI_[I/II/I TCJla ABJIACTCA METOL
KPYTHJIBHBIX KOJI€OaHM, KOTOPBIKA UCITONIB3YeTCs B paboTe.

MOMEHT MHEPIIUHU BBIYUCISICTCS ISl Pa3HBIX TOJOXKEHUH Tpy3a U IPOBOAUTCS 00paboTka
pe3yNIbTaTOB U3MEPEHU.

KoHTpoapHBIE BOIIPOCH! K JAHHOH J1abopaTopHOoi padore:

3)
4)
5)

1) Hamwucatbs OCHOBHOM 3aKOH TMHAMUKHU BPAIIaTEIbHOTO JBUKEHUS.

2) CdopmynupoBaTh W HalMcaTh, YTO TAKOE MOMEHT WHEPIIMH, MOMCHT
CHUJIBL.
Uto Ha3bIBaETCS MOYJIEM KpyUeHUs?
Teopema IlIteitnepa, BbIBOA POPMYIIBL.
YeMy paBeH MOMEHT MHEPLMU CTEPKHS OTHOCUTEIBHO OCH, NEPIEHIUKYJISIPHOM
CTEPKHIO, IPOXOIAILEH Yepe3 HeHTp TskecTu? Yepes KOHEI CTepKHA?

OINPEAEJIEHUE KOOOOUIIMEHTA XECTKOCTU ITPYKMHBI
CTATHMYECKUM 1N JTUHAMUWYECKUM METOJAMU

/ o

1)
2)

3)

4)
5)

6)

3amauelt paboThl  SIBIAETCS O3HAKOMIIGHHE C TMPOCTEHIINM  Cllydyaem
COOCTBEHHBIX  rapMOHMYECKMX  KojebaHui.  M3ywarorcs — koneOaHus
IPY)KUHHOTO  MAasATHUKA, KOTOpbIE MOXKHO CYUTaThb HE3aTyXaroL[UMHU.
YcTaHOBKa COCTOUT M3 ONOPHI, HA KOTOPON YKPEIUIEHBI Pa3JINYHbIE MPYKHUHBI.
Croiika cHaOxeHa mkanoil. PaGoTa cocToUT M3 JABYX yINpaKHEHHA:
ONpPEIEICHUE KECTKOCTHU MPYKUHBI CTATUYECKUM U TUHAMHYECKUM METOJAMM.

: iéiV B xoHue paboThl cpaBHHBaIOTCA KO3()(PUIMEHTHI *KECTKOCTH, IOJIy4YEHHbIE

Pa3HbIMH METO/IaMHU.
KoHTpobHbIE BOIPOCH! K IaHHOMU J1a00paTopHO paboTe:

Kakoli BUuJ nmMeeT ypaBHEHUE JABMKEHUS IPU FapMOHUYECKOM KOJIe0aHUU?

Kakue  komebaHuMs  CHUCTEMbl  HAa3bIBAIOTCS  COOCTBEHHBIMH UM Kakue

BBIHYK/ICHHBIMU?

CKOpOCTb U yCKOpEeHHEe KoJiebaTeTbHOW CUCTEMBI.

Yemy paBHa noJiHAsi SJHEPIHsl KoJeOaTeIbHOU CUCTEMBI?

BbluucnuTe MO MONyYeHHBIM JaHHBIM U3MepeHud (a3y ot CcoOCTBEHHBIX

KOJIeOaHWil MPYKMHHOTO MasTHUKA W CMENICHHE rpy3a X 4epe3 3 ¢ OT Hayaia

OTCUYETA BPEMEHHU.

Urto Takoe pe3oHaHc?

10



OIMIPEAEJIEHME KOOODOUIIMEHTA BA3ZKOCTU XXUAKOCTU METOIOM CTOKCA

Jns onpenenenust Ko uienTa BI3KOCTH MPeJIaraeTcsi UCnoiab3oBarh Meton CTokca,
KOTOpPBIA OCHOBAaH Ha JBMXXEHUU Tena cheprudeckor GopMbl B UCCIENYEMOMN JKUIKOCTH
(rmuuepuH W KacTtopoBoe Macio). Jlns nmaHHOW paboThl mpoBoauTcs 00paboTKa
U3MEpPEHUN U TMOJy4YeHHblEe 3HAueHUs Kod(pduuueHTa BI3KOCTH CPaBHMUBAIOTCA C
Ta6JII/I‘IHBIMI/I 3HAa4YCHUSAMU.

KoHTponbHbIe BONIPOCHI K IaHHOH J1abopaTopHOU padore:

1) ®opmyna HproTOHA A71s BA3KOCTH.

2) Koaddumuent Ba3zkoctu. uszndueckuii cMbICT KOG HUIIHEHTA BA3KOCTH.
3) Enunune! n3amMepeHus BA3KOCTH.
4) Merton Crokca. BoiBon pacuetHoii popmybl.
5) Metoas! onpeneneHust KO3pPUIHEHTA BI3KOCTH.

OIMPEAEJEHME TEPMHUYECKOI'O KOOOOUIIMEHTA JABJIEHWA BO3AY XA TTPU

oMo BO3AYIIHOI'O TEPMOMETPA

Pabora mnocediieHa M3y4EHHIO CBOMCTB MJI€AbHOIO rasa, a TakKke
MO3BOJIIET HAWTH TepMUYECKH KOI(PGUIMEHT [aBJICHHUS BO3AyXa
CTyneHTsl TakKe JTODKHBI TO3HAKOMUTBCS ¢ YCTPOMCTBOM BO3IYIIHOTO
TEPMOMETPA, C MOMOLIBIO KOTOPOI'O MPOU3BOJIUTCA U3MEPEHUE JaHHOUN
BCJIIMYUHLI.

KoHTpoabHBIE BOIPOCH] K JaHHOH J1a00paTopHOK padoTe:

1) Kakoli ra3 Ha3bIBaeTcs UACAIbHBIM?

2) N3omnporeccsl, UX ypaBHEHUs U IpapUKy.

3) Uro Ha3pIBaeTCs TEPMHUYECKUM KOX(PQPHUIMEHTOM [aBJICHHUS, KaKOB
ero gusnueckuit cMpica?

4) KaxoB npuHIun pabotsl MaHoMeTpa?

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

METAITMYECKUX CTEPHKHEM.
KoHTpoabHbBIE BOIIPOCHI K JAHHOM J1abopaTopHOil paboTe:

OITPEJEJIEHUE KODOOUIMEHTA JIMHEMHOI'O
PACHIMPEHM A TBEP/IBIX TEJI

HSBGCTHO, 4YTO IIpU HArpC€BaHWH TEJla YBCINMYHBAIOT
CBOI1 00BEM, T.€. MMPOUCXOTUT TETIOBOE PACIIMPEHUE.
DTO CBHICTECILCTBYET O TOM, YTO C YBEIMYCHUEM
TEMIEPATypPhl CPEHUE PACCTOSHUS MEXKIY aToMaMu,
MOJIEKyJJaMH, HWOHaMH BO3pacTalOT. OTO SBJICHUE
MOKHO OOBSCHUTH UCXOS U3 B3aUMOJICUCTBUS YACTHI]
Tenma JApyr ¢ aApyroM. KoOJMYecTBEHHO TEIUIOBOE
pacuiMpeHue MIPUHSITO XapaKTepu30BaTh
K02 PUITMEHTOM TUHEHHOTO PACITUPEHUS O, KOTOPBIN
M BBIUMCISETCS B JaHHOW pabore Juis JBYX

1)
2)

3)
4)

UYrto Ha3zpiBaeTCs KOAPGHUIIMEHTOM JTUHEHHOTO (00BEMHOTO) pacupeHus?
N3o6pa3ute rpaduyecku 3aBUCUMOCTh MOTEHLIUAIBHOW SHEPTUN B3aUMOJCHCTBUS
JIBYX YaCTHUIL OT PACCTOSHUS MEX/1y HUMH.

[Ipoananu3upyiite PU3NIecKyro MPUIUHY TETJIOBOTO PACIIMPEHHS TBEPABIX TETl.

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

OpHa U3 caMbIX BaXKHBIX Pa0OT, OTHOCAIIASCS K
TepmoguHamuke. OHa TMOCBALIEHA U3YYCHHIO
MEepBOr0 3aKOHAa TEPMOJAMHAMHUKH, a TaKxkKe
uzomnpoieccaM. B OCHOBE JaHHOW OIBITHOU
YCTaHOBKH JIexKaT TpHU u3oIpoliecca:
M30TEPMUYECKUM, aauabdaTHBIA W HM30XOPHBIM.
CTyneHThl BBIYUCISAIOT TOKa3aTellb aauadaTsl
JUIS BO3/yXa U MPOBOJAT 00pabOTKY M3MEpEeHHit
JUISL 1ECATU U3MEPEHUM.

KoHTpoJibHEIE BOIIPOCH! K JAHHOH J1a00paTopHOi

pabore:

1) H3zonpoueccsl U UX ypaBHEHUS.

2) IlepBblil npuHIUI TEPMOJIUHAMUKU

3) Kakue nporecchl Ha3bIBalOTCs 0OPaTUMBIMU, HEOOPATUMBIMU?

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

5) Kakoit Bu nmpoiecca COOTBETCTBYET KaXKJIOMY 3TaIy OmnbiTa?

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

Jlannasi paboTa HampaBiieHa Ha U3yYeHHE TaKuX
SIBJICHUN, KaK HCIApeHHEe W KOHJAEHCAlUs, KUIICHHE.
CTyneHTbl 3HAKOMSTCS C TakKUM IIOHSTHEM, Kak
ylenbHas TeIuloTa NapooOpa3oBaHMs 3aTparuBaroTCs
BOIIPOCHI, CBSI3aHHBIE C KPUTHYECKHM COCTOSIHUEM
BELIECTBA. Bpruncisercs ynenbHas TEIUIOTa INepexona
BOJIbI B IIAp MU TEMIIEpPAType KUIIEHHUS.

KoHTposbHble  BOOPOCHI K AAHHOW  J1ab0OpaToOpHOM

pabore:
1) Hcnapenue u KOHIAEHCALMS.

2) PaBHOBecHe )XMIKOCTH U HACHIIIEHHOTO Mapa.

3) Kputuueckoe coctosiHue

4) IlepechllieHHBIN ap U IEpETrpeTast KUAKOCTD.

5) Kunenue. 3aBUCUMOCTb TEMIEPATyphl KUTIEHUS OT 1aBJICHUS.

OITPEAEJIEHUE YNCIIA ®APAJIEA U 3APALA OJIEKTPOHA

BemectBa, MoneKysbl KOTOPBIX B PacTBOPE paclajgaloTCs HA HOHBI,
50T HA3bIBAIOTCS DJIEKTPOJIUTAMH. DJIEKTPUUECKUH TOK B AIJIEKTPOJIUTAX
+

06YCJ'IOBJ'ICH IBM)KEHHEM HOHOB IO JCMCTBHEM  BHEIIHEIO
SJICKTPHUYCCKOT'O IT0JIA. HpOXO)KI[eHI/Ie IMOCTOAHHOI'O J3JICKTPHUYCCKOT'O
TOKa YCPE3 IJICKTPOJUTBI COIMPOBOKAACTCA BBIICICHUCM COCTABHBIX
JacTer H3TUX BCIICCTB Ha OJJICKTPOOax. OTO sBJIECHHE HA3BIBACTCS
SJICKTPOJIN30M. B nmannoit pa60Te MMPOTCKACT JJICKTPOJIU3 PACTBOpPA
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I

A

MEJIHOTO Kymopoca. M3mepsisi Maccy kaTojaa A0 3JIEKTPOJIM3a U MOCIE HETO, BHIYUCIISIIOT
gucio Dapajesi, a 3aTeM 3apsiy JJIEKTPOHA.
KoHTpoabHbIe BOIIPOCH! K JIAHHOU J1a00paTopHOil paboTe:

1) IIpoBomHHMKH BTOPOTO pojia (JIEKTPOIUTHI). MeXaHU3M ITPOBOIUMOCTH

2) BIEKTPOJUTOB. DIEKTPOIUTHUECKAS JUCCOLIUALMS.

3) Dnekrponus. ChopmynupoBaTh U J0Ka3aTh 3aKOHBI Dapajes 11 JICKTPOIU3a.
4) ®uznueckuid cmbica uucna Dapanes U IIEKTPOXUMUUYECKOTO HKBUBAJICHTA

BE€IICCTBA.

5) Hanwmmute v 00BSICHUTE peaKIMK, TPOTEKAIOIIUE Y aHOIa U KaToa.

Ry R

Kz

LR

N3YUYEHUE MOCTA YUTCTOHA
MocTt VYurcToHa mnpenHa3Ha4YeH s WU3MEPEHUsS COIPOTUBIICHUM.
Colupaercs sneKTpuyecKas cXema, COCTOosIIas U3 peoxopa, Habopa
CONPOTHUBIICHUH, TaJIbBAHOMETPA, UCTOYHHUKA MOCTOSHHOIO TOKa M
MarasyiHa CONPOTUBIEHUN. VI3MepsAOT CONpPOTUBICHUS IIpHU
MIOCJIEI0BATEILHOM U NapAJJIEIIbHOM COSAMHEHUSAX U MPOBEPSIOT IS
HUX pacdeTHbIC (POPMYITHL.
KoHTpoabHble BONPOCH! K AaHHOU JIabopaTOpHOii paboTe:
1). PazBerBnennsie nenu. [Ipasuna Kupxrodga.
2). BelBecTH yci0BHE paBHOBECHS MOCTAa Y UTCTOHA.

3). IlocnenoBaTeabHOE U MapalIebHOE COCIMHEHUE IPOBOHUKOB.
4).IlpeumymiectBa MOCTOBOH CXEMBI [0 CPaBHEHUIO C METOJOM amIiepMerpa u

BOJIbTMETPA.

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

CHATUE KPUBO HAMATHUYEHUS U TTIETJIM TUCTEPE3UCA

Naboparopuas

20014

pabore:

C [TIoOMOUIbIO OCHHUJIJIOTPADA

Pa6ora MOCBSIIIIEHA W3Y4YEHHUIO CBOICTB
(dbeppomarnetukoB. [letns rucrepesuca moixyvyaercs Ha
JKpaHe »JJIEKTPOHHOIYYEBOM TpYyOKH ocuuiuiorpada,
ecnu (eppoMarHeTHK MOMECTUTh B MarHUTHOE TIOIIE,
CO3/1aBa€MO€ NEPEMEHHBIM TOKOM, Ha TOPU30HTAJILHO
OTKJIOHSIIOIINE TIACTHHBI TPYOKH MOJATh HANpPSDKEHUE
U. llenpto paboThl sBISETCS NOCTpPOEHUE Tpaduka
3aBucumocTti B=f(Bo).

KoHTposibHBIE BOMPOCHL K JIAHHOW _J1a00paTOpHOU

1) XapaktepucTrka MarHeTUKoB (1ua-, mapa- u GeppoMarHeTukH).

2) Kak 00bACHUTSH SIBJICHHE THUCTepe3nca y (heppoOMarHeTUKOB.

3) 3aBHCMMOCTh MarHUTHOM MPOHUIIAEMOCTH OT HAMArHWYWBAIOLIECTO TOJS IS
beppoMarHeTUKOB

4) Yro Takoe KO3PIMUTUBHAS CUJIA, OCTATOYHAS! HAMATHUYEHHOCTh

N3YYEHUE 3ABUCUMOCTU COITPOTUBJIEHU A

1 T

METAJIJIOB OT TEMIIEPATYPbBI

Cobupaercsi 3JeKTpUYecKass CXeMa, COCTOSIIAsi YHUBEPCATIbHOTO
Mocta Tuna MBVY-49, Tepmocrata M HCCIEAyeMOro MpPOBOJHUKA.
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2)
3)

5)

ComnpoTHBIEHUS METAJJIOB BO3pPACTaeT C yBEJIMYEHHEM Temneparypsl. Mccnenyembriit
MPOBOJHUK ITOMEIIAETCS B TEPMOCTAT, 3alOJIHEHHBIA HEMPOBOIAIICH >XUAKOCThIO. B
HIDKHEH 4YacTH TepMocTaTa IIOMELIEeH Harpesarenb. Fccienyemblii  MPOBOJHUK
MOAKIIOYAETCS K KJIEMMaM YHHMBEPCAJIBHOIO MOCTa YUTCTOHA B Ka4€CTBE HEU3BECTHOTO
conporuBiieHus. CTpouTcsi rpaduK 3aBUCUMOCTH COMNPOTHUBICHUS TMPOBOJHUKA OT
TEMIIepaTyphl.
KoHTpoabpHbIC BOMPOCH! K JaHHOU JIa00paTOpHOiA paboTe:
1) OcHOBHBIE TTOJOKEHUS KIIACCUYECKOU JIEKTPOHHOM TEOPUH METAJIOB.
2) BsiBoj 3akona Oma u 3akoHa J[xoyis- Jlenna B auddepenimansHoi hopme.
3) Ilonatue o 30HHON TEOPUU METAIIIOB, TOJTYIPOBOIHUKOB, TUAJIEKTPUKOB.
4) 3aBUCUMOCTb CONPOTUBIICHHUS OT TeMIepaTypel y MetawioB. llonstue o
CBEPXIPOBOJUMOCTH.
5) Uto Ha3pIBaeTCs TEMIIEPATYPHBIM  KOI(PQPUIIMECHTOM CONPOTUBICHUS H €0
pa3sMepHOCTh?

UCCJIEJOBAHUE 3ABMCHYMOCTH ITOJIE3HOM MOILHOCTH U KIIJ]
AKKYMVIJETOPA OT EI'O HAT'PY3KH

[lenbto paOoOTHI SIBJISETCS O3HAKOMIIEHHE C TaKUM IMOHsATHEM, Kak D/IC ncToyHuka Toka.

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

amnepmerpa u peocrara. Usmepsror 3/1C akkymynsaTopa, a 3aTeM CHUMAlOT 3aBUCUMOCTh

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

10JIE3HAst MOIHOCTb

KoHTposibHBIE BOITPOCHI K AAHHOM 1a00paTopHOii padore:

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

Kaxue cuiibl Ha3bIBalOTCS CTOPOHHUMMU?

[Jats onpenenenus KIIJI akkymynaTopa, HOJHONM 1 OJIE3HON MOLTHOCTH.

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

Kopotkoe 3ambIkanue.

N3MEPEHUE KOOOOUITMEHTA CAMONHAYKINH, EMKOCTH U ITPOBEPKA
3AKOHA OMA JJUIA ITEPEMEHHOI'O TOKA

JlanHasi paboTa COCTOMT W3 HECKOJNBKHX YIPaKHCHUM:
ompeneneHue  kod(p(uUIUEeHTa CaMOMHIYKIMM; H3MEpEeHHe
€MKOCTH  KOHJIEHCAaTOpOB, TpoBepka 3akoHa Owma as
MEePeMEeHHOTO Toka. JIns BBIMONHEHUS JTHX YIpakKHEHUU
COOMPAIOTCSI HECKOJIBKO JJIEKTPUYECKUX IETMEH, COCTOSAIINX M3
peocrata, Mara3puHa €MKOCTH, KaTyIIKd WHAYKTUBHOCTH,
BOJIETMETpA, aMmIepMeTpa, HWCTOYHHKA MOCTOSHHOTO U

MEPEMEHHOTO HaPSHKEHUSI.
KoHTpoabHBIE BOIPOCH! K JAHHON 1abopaTopHOi padore:
1) Kakoe ¢usnueckoe sBICHUE JIGKUT B OCHOBE IMOTYYCHUS IEPEMEHHOTO TOKa?
2) PaGoTa u MOUTHOCTH TIEPEMEHHOTO TOKA?
3) Ilpupoaa BOSHUKHOBEHHSI HHIYKTHBHOTO U EMKOCTHOT'O COMPOTHUBIICHUSI.
4) Hanucars 3akoH OMa 1711 IEpEMEHHOTO TOKa.
5) T'eneparopbl IEpeMEHHOTO TOKa
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4)

Intensity

UCCJIEJOBAHUE 3AKOHOMEPHOCTEN TEPMOXJIEKTPOHHOU SMUCCUU

338

TepMOdJIEeKTpOHHAsE AMHCCHSI — 3TO IPOLECC HUCIYCKaHHs
9JIEKTPOHOB € TOBEPXHOCTH METAUIOB INpHU HarpeBaHuu. llenbio
paboThl SABISETCA HM3yYEHHE YCTPOIMCTBAa HIEKTPOHHOM JaMIbl U
IPUHIUIA €€ padOoThl, OCHOBAHHOT'O Ha SIBJIEHUU TEPMOIIEKTPOHHON
smuccuu. M3ydaercs BOJBT- aMIlepHas XapakTEpUCTUKA OUOJa U
crpouTtes rpaduk 3aBucumoctu I=f(U>?).
KoHTpoabHbIe BOOPOCHI K IaHHOH JIab0paToOpHOW paboTe:

1) Onektpuueckuii TOK B BakyyMe. SIBieHue

TEPMOBJIEKTPOHHON YMHUCCUMU.

2) Ilonsitue pabOTHI BBIXOJA DJIEKTpOHA M3 MeTauia. IloBepXHOCTHas pPa3HOCTh
IOTEHLIMAJIOB U KaK OHU OIPEAEISIOTCS.

3) OOBsicHUTE MPOLIECC BBIPHIBAHUS 3JICKTPOHOB Ha TPAHULIE METAILI-BaKyyM.

4) 3akon borycnasckoro- Jlenrmtopa

5) IlocrtpoiiTe U 0OBACHUTE BOJBT- AMIEPHYIO XapaKTEPUCTUKY BAKyYyMHOTO AHMOAA
[P Pa3InYHBIX TEMIIEPATYpaxX KaToaa

NCCIEAOBAHUME CTPYKTYPBI KPUCTAJIJIOB JIASEPHBIM U3JIYUEHMEM

Ilenpto  maHHOW  pabOTBl  SABJISIETCS  O3HAKOMIIEHHE  C
HNPUHIUIIOM Pa0OTHI Ta30BOTO Jia3epa, W3Y4YEeHHUE HEKOTOPBIX
JUQPAKLMOHHBIX M  HUHTEp(EpEeHLMOHHBIX  SABJICHUA €
IOMOIIBIO JIa3epHOro wu3iydeHus. Pabora cocroutr wu3
HECKOJIbKUX YINPAKHEHUH: ONPENCIICHUE [UIMHBI  BOJIHBI
U3JIy4eHHUs Ta30BOTO Jia3epa € IOMOIIBIO AU(PAKINOHHON
pELIeTKH; pacyeT JHepruu (OTOHA, U3IY4aeMOro Ja3epoM;
OINpECIICHNE PaJuyCa YaCTULL JIEUKOIIOAMS.
KoHTposabHbIe BOOPOCHI K IaHHOH JIabOpaTopHOH paboTe:

1) KakoBel  (Qu3mueckue  NPUHOUOB  pabOTHI

ONTUYECKUX KBAHTOBBIX F€HEPATOPOB?

2) W3 xakux OCHOBHBIX YacCTEH COCTOUT Jia3ep, UX Ha3HAYEHUs?

3) KakoBel cBONCTBA JIa3€pHOT0 U3JIy4EHUA?

OObsicHUTEe U3MEHEHue IU(pPaKIMOHHONW KapTHHBI NpPU BpAalllEHUU PEHIETOK ApYyT
OTHOCHUTEJIBHO Jipyra?

5) JIroMUHECLEHINS, BUABI JFOMHUHECIICHIINY.

NCCIIEJOBAHME CIIEKTPOB UCITY CKAHUA U ITOI'JIOIIEHW A

H3 410 Hy434 Hp4es

ooS85883

i

s

CIIEKTPOCKOIIOM
JlanHast paboTa HampaBiieHa Ha M3y4YeHUE AUCIIEPCUU
]ﬂ I[ﬂ. cBeta. B Hell u3yuaercs yCTpPONCTBO M IPHHIIUI
o ~ paboTHl CHEKTPOCKOMA, MPOM3BOIUTCS TPagyHpOBKa
#4551 CIeKTpOCKOma MO W3BECTHBIM  JUIMHAM  BOJIH

JIMHENYaToro CrekTpa pTyTH, a 3aTeM HCCIIEeTyIOTCS
CHEKTpPbl HUCIYCKAaHUS M TOTJIOIICHUS, KOTOpHIE

0 400

o

500 550 600
Wrvength ron|

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

850

% * [OMydYaroTCs C TIOMOIIBIO PTYTHOM, HEOHOBOH W

JIaMITbI HAKAJIUBAHUS.
KoHuTpoapHble BOIIPOCH! K JIAHHOW J1a00paTopHOil padboTe:

1) Yro Takoe AUCTICPCHUA cBera? HOpMaJ'IBHaﬂ 1 aHOMaJIbHas JUCIICPCUS.
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2) IlepeuncnuTh BHIBI JUCIEPCUOHHBIX CHEKTpoB. JlaTh ompeneneHuss cnekrpa
U3ITyYEHUS U CIIEKTpa MOIJIOIIEHUS BEIECTBA.

3) B ueM cocTOUT KOJIMYECTBEHHBIN U Ka4YECTBEHHBIN aHAIN3 BelecTBa?

4) 1511 yero mpuMEHSIOTCS CIEKTPOCKOII, CIIEKTporpad 1 MOHOXpoMaTop?

N3YUYEHUE BHEITHETI'O ®OTOO®PEKTA

Llenpto maHHOM pabOTHI  ABISETCS HKCHEPUMEHTAIBHOE
MIOCTPOCHHUE BOJIFTAMIIEPHBIX XapaKTEPUCTHK (OTOIIEMEHTA
npu BHemeHeM (oTodpdexre A pasHbIX CBETO(QUIBTPOB,
ompeneneHne TnoctossHHOW [lmanka u  paboTHl  BBIXOIA
AJIeKTpoHA (POTOITEMEHTA.

KoHTpobpHbBIE BOIPOCHI K JIaHHOU JIA00PaTOPHOU padoTe:

= 1) ChopmynmpoBath 3aKOHBI BHEIIHETO (poTOdDeKTa.

2) 3aHI/IcaTB ypaBHeHHe Ounmreiina 1 Gotosddexra.

3) Uto Takoe kpacHas rpanunia ¢porodddexra?

4) Yto Takoe 3aepKUBAFOIINI MTOTSHIIUAI?

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

6) UeM omiMyaroTCs MEXIy COOOH BOJBTAMIICPHBIC XapPaKTEPUCTHKH (DOTODIIEMEHTA,
MOJIy9YEeHHBIE TIPU €T0 00JyYSHUN CBETOM Pa3IMYHbIX UTHH

4.4 IlpakTuyeckue 3aHATHA (CEMUHAPDI)

Ne Ne T
ema
3ansTus | pasnena

1 2 3
ONEeMEHTHI KHHEMATHKHU.

| | JInHaMyKa NOCTynaTeNbHOTO ABUKECHUS.
OHEpPreTM4ecKue XapakTEPUCTUKA MEXaHMYECKOH CHCTEMBI.
3aKOHBI COXPAHEHUS B MEXAHUKE.

2 1 MexaHuka TBEpAOro Tena. DIEMEHTbl MEXaHUKH KUJAKOCTEH.

3 1 MexaHnnueckue KojeO0aHusl U BOJIHBIL.
MonexyIapHO-KHHETHYECKAs! TEOPUS UCAIBHBIX Ta30B

4 ) OcHOBBI TEpMOAVMHAMUKY PeanbHble ra3pl, )KUIKOCTU U TBEPIBIE
Tena.

5 3 OnexrpocraThka. II0CTOSIHHBIN 2JIEKTPUYECKUI TOK

6 3 DNeKTpOMarHuTHas UHAYKLIUSA. DIEKTPOMAarHUTHbIE KOJIeOaHHs
Y BOJIHBL. [IepeMEeHHBIN AIEKTPUYECKUN TOK.

7 4 DneMEHTHI TeOMETPUYECKON ONTUKHU. BonHOBas onTuka.

g 4 KBanToBas npupoga u3iydeHus. IeMEeHTa aTOMHON U
KBaHTOBOU (U3UKU

9 5 DeMeHTHI S1epHON (PU3UKH.
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4.5 CamocTosiTeIbHOE H3Y4YEeHHE Pa3/1eJI0B AU CHHUIIIMHBI

Ne Ne
Bonpockl, BBIHOCUMBIE HAa CAMOCTOSITENIbHOE U3yYEHHE
TeMmbl Pa3nena
I 2 3
1 1 Mexanunueckoe aBuxeHue. OTHOCUTEIBHOCTD JBUKEHUS.
Cucrema orcuera. KoopaunarHas u BekTopHas popma
2 1 PeaktuBHOE nBHKEHME. KOCMUUECKHE CKOPOCTH
3 1 I'upockornebl. [IpuMeHeHne THPOCKOINIOB B HABUTALIMKU
4 1 3ByKOBBIC BOJIHBL. YbTpa3Byk. MHppasByk. Dddext Jormiepa
S 1 Heunepuunaneusie cuctemsl orcuera. Cuiibl MHEpUUU
6 2 Onpenenenye NOCTOSHHOW ABOraJipo
7 2 JyimHa cBOOOHOTO TIpOOeTa MOJICKYIIBI M CPEIHEE YHCIIO
CTOJIKHOBEHUI
8 2 BryTpeHHss dHeprus peaabHOro rasa.
2 D dexr Txoynsa-Tomcona. CxnxeHne ra3zoB
10 ’ JlaBiieHre o1 M30THYTON MOBEPXHOCTHIO kKHUAKoCcTU. Dopmyrna
Jlannaca. KanwsuisipHble siBieHUs
11 2 JledexThl B KpucTaiax
12 ) CyOnmumanusi, IIaBJIeHUE U KPUCTALTH3AIUS TBEP/IBIX TEIL.
AMopdHbIe Tena
13 3 OnbiT Muiukena o on
PENETICHUIO 3apsi/ia IEKTPOHA
14 Pacuer HanpsHKEHHOCTH 3JEKTPUUECKOT0 MOJIS HA OCU AUIONS U
3 Ha MpsAMOM NEPHEHANKYIIPHON OCH TUTIOJS.
15 [Ipumenenue Teopembl ["aycca nnst pacuera HanpsyKEHHOCTH
3 [0JI1 PaBHOMEPHO 3apsKEHHOW c(epudyeckoil MOBEPXHOCTH,
PaBHOMEPHO 3apsHKEHHOT0 OECKOHEUHOTO [IMIIMHAPA.
16 3 CerHeToaNneKTpUKH, UX CBOMCTBA U IPUMEHEHHUE.
17 3 ConpoTuBieHHEe TPOBOJHUKOB U UX COEIMHEHUE. 3aBUCUMOCTh
CONPOTHUBIICHUS MIPOBOJTHUKOB oT TEMIIepaTypBbl.
18 3 Peoxopansbiit MOCT YUHCTOHA.
19 3 KoaddutinenT noneznoro qeiCTBUS HICTOYHHUKA TOKA.
20 PaGota BbIX0OAa PEKTPOHOB U3 METALUIOB. TepMO3IEKTPOHHAS
3 smuccusi. KoHTakTHas pa3HOCTh MOTEHIIMAJIOB.
TepMo3IeKTpUYECKUE ABJICHHS U UX IPUMEHEHUE.
21 3 [TonynpOBOTHUKOBBIN MO, TPUOL, TPAH3UCTOP MHTETPAIBHBIE
CXEMBI..
24 3 YckopuTenu 3apsKEHHBIX YaCTHII.
25 3 Mna- u mapamarsetusm. @eppoMarHeTUKU U UX CBOMCTBA.
26 3 Toxk mpu 3aMbIKaHUH U PA3MbIKAHUU LIETIH.
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27 3 Onpenenenne yeabHOro 3apsiaa MoJ0KUTEIbHBIX HOHOB. Macc
— cIieKTporpadsl.

28 3 TexHu4eckue NpUMEHEHUS MIEKTPOIIU3A.

29 4 Ontuyeckue mpuOOpsl. AGeppannn ONTHYECKUX CUCTEM.

30 4 OnbiTel @u3zo u MaiikenbcoHa MO ONPEACTICHUIO CKOPOCTH
CBETa.

31 4 Mertoabl HabmofeHus wuHTEepdepeHunu cpera. I[lpuMenenue
UHTEp(EpEeHINH CBETA.

S OueHoyHble CpeaCTBA I TEKYILIEro KOHTPOJIA yCIeBAeMOCTH M NMPOMEKYTOYHOM
aTTrecTalnuu

@opMBI KOHTPOJSL TEKYIIUX, MPOMEXKYTOYHBIX M HWTOTOBBIX 3HAHUW CTYJEHTOB IO
JVICIATUTMHE OTIPEJIENIAIOTCS B COOTBETCTBUU C YY€OHBIM TUIAHOM 00pa30BaTEIbHOM MPOrpaMMBbl U
B COOTBETCTBUU ¢ JelcTByromuM [lonoxeHnem o OanbHO-PEUTHHIOBONM CHUCTEME OILICHKHU
ycneBaeMmoctu cryneHToB KbI'Y.

Ot oOyuatomuxcsi TpeOyeTcsi MOCelIeHrne 3aHITH, BBIOJIHEHUE J1a00paTOPHBIX pabdoT,
3HAKOMCTBO C PEKOMEHJOBAHHOW JINTEPATYPOIl.

[Ipu arrectanmuu oOyyaromUXCsl OIEHUBACTCS KAayeCTBO PAaOOTHI HA 3aHATHUSX (YMEHHE
BECTH JIMCKYCCHIO, CIOCOOHOCTh YE€TKO U EMKO (OpPMYIMpOBaTh CBOM MBICIH), YpPOBEHb
MOJTOTOBKUA K CaMOCTOSITEIbHON NI€ATEIbHOCTH, Ka4eCTBO BBINIOJIHEHUS 3aJaHuil (Tpe3eHTaluH,
JTIOKJIAI0B, BBIITOTHEHHUE JIA0OPATOPHBIX PabOT U JIp.).

3K3aMeHaHI/IOHHbIe BOIIPOCHI
1. Cucrema orcuera. HYTL, MNEepeMCUICHUC, CKOPOCTb, YCKOPCHUC IIPU PABHOIICPECMCHHOM
Hp;[MOJ'IHHCfIHOM JABMXCHUU.

2. KuHemaTHka BpamaTeIbHOrO ABM)KEHHA. YTOJI IOBOPOTA, YIJIOBas CKOPOCTh, YIJIOBOE
YCKOPEHHME U UX CBS3b C JIMHEHHBIMU XapaKTEPUCTUKAMMU.

3. JIlunamuka matepuanbHoi Toukd. [loHATHE Maccsl, cuitbl. 3akoHb! HproTOHA.

4. Cunbl B MEXaHHKE (CUJIa TPEHMUS, TAKECTH, YIIPYTOCTH).

5. 3akoH Beemupnoro Tarorenus. Kocmuueckne CKOpocTH.

6. Ilonarue 3amMkHyTOH cucTembl. IMIysbc MaTepraabHON TOYKU, MEXAaHUUYECKON CUCTEMBI.

3aKOH COXpaHEHMsI UMITYJIbCA.

7. Pabota. Momnocts. KI1/. Kunertnueckast 1 moteHIuanbHas SHEPTUU. 3aKOH COXPaHEHUS
DHEPIHUH.

8. MowmeHT cunbl. MOMeHT umnysbca. 3aKOH COXpaHEHUS] MOMEHTa UMITYJIbCA.

9. OcCHOBHOE ypaBHEHHME JUHAMHUKHU BpallaTeIbHOIO ABMKEHNUA. MOMEHT HHEpLuu.

10. MowmenT unepuuu. Teopema lteitHepa. I'upockonsl.

11. Kunernueckas sHeprus BpaiieHnus. Pabora, coBepiiaemas mpu BpallleHUH Tena.

12. CpoiicTBa XUIKOCTE M Ta30B. [umapocratmyeckoe ngaBiieHWE. 3akoHbl [lackans,
Apxumena. Y ciaoBus IJIaBaHUS TEIl.

13. CranimoHapHOe TE4YeHHE UACAIBHOW JKHUJIKOCTH. YpaBHEHHE BEpHY/UIM M CIEeICTBHS U3
HETO.

14. Bsazkocts. JlamuHapHOe U TypOyJeHTHOe TeueHHe KuaKkocTu. Yucno PeliHonbca.

15. Onpenenenne Ba3koctu MeToioM CTOKCa.

16. Onpenenenne BI3KOCTH MeTo0M [lyazeiins.

17. Mexanndeckue KoJieOaHus U UX XapaKTEPUCTHKH.

18. 'apmonnyeckuit ocumsisatop. [pyxunublil, pusnuecknii 1 MaTeMaTUYECKUN MasITHUKY.

19. Yopyrue BoiHbl. YpaBHeHUE Oeryiieil BOIHbI. 3eMJIETPSICEHUs: IPUUYUHBI, TTOCIEICTBHS,
IIPOTHO3.
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20.
21

22.

23.
24.
25.
26.
27.
28.

WnTepdepenius BonH. CTosure BOJIHBL 3BYK, MH(Pa3BYK, YIbTPa3BYK.

. Cratuctuueckuii. u TepMOI[I/IHaMI/I‘ICCKI/Iﬁ METOABI HCCICOOBAHUSA CHCTEMbI MHOI'HX

yactull. OcHoBHbIe nonoxkenust MKT cTpoenus BeiiecTsa.

[Tonstue mons BemecTBa. KommuecTBo BemiecTBa. MossipHas Macca, macca OIHOU
YaCTHIIBI.

Nneanbusiii ra3. OcuoBHoe ypaBuenue MKT uaeansHoro rasa.

YpaBHEHHE COCTOSTHUS UeaIbHOTO rasza. M3omnporecchl.

3akoH MakcBesuia 0 pacipeIe]IeHUd MOJIEKYJ UCAIbHOTO Ta3a 10 CKOPOCTSIM.
Bapomerpuueckas ¢popmyna. Pacnpenenenne bonpiimana.

Hudbdysus. 3akon Guka. Koaddbumment nuddys3un.

TemmonpoBoaHOCTH. 3akoH Dypbe. KoagduimeHT TenionpoBoHOCTH.

Bszkocth. YpaBuenne Hprorona. KoadduimueHt BsI3KocTH.

29.
30.
31.

32.
33.
34.
35.

36.
37.
38.
39.

40.
41.
42.

43.

44.

45.
46.

47.
48.
49.

50.
51.
52.
53.
54.
55.
56.
57.
38.
59.

[TepBoe Hauano TepMoaMHAMUKH. BHYTpeHHss sHeprusi. Pabora B TepMoAnHAMUKE.
TermmoeMkocTh Ta3oB. YpaBHeHne Maliepa.

UYucno creneneii cBo0opl. 3akoH bonbiMana 0 paBHOMEPHOM pacHpeAesiCHHH SHEPTHU
MO CTENEeHsIM CBOOOIBI.

[TpumeHeHre nepBoro Havyaja TePMOJIMHAMUKH K U30IIPOLIECCaM.

Anunabarnyeckuit mporecc. YpaBuenue Ilyaccona.

OO6patumMbie 1 HEOOpaTUMBIE TPOIECCHl. DHTpoNHs. BTopoe Havaio TepMOAMHAMUKHY.
Tennossie aurarenu. Llukn Kapno. KIIJ[ temnoBoil mammubl. OxpaHa OKpyKarouien
CpeJBl.

TBepabie Tena. AMopdHbIe U KpucTandyeckue tena. [lonuMepsl 1 okpyskaromas cpesa.
THUIBl KPUCTAIIIMYECKUX TBEP/BIX TEJL.

JedexTsl B KpucTaiiax.

3aKoH COXpaHEHHus JJIeKTpuueckoro 3apsiga. 3axkoH Kynmona. HampsixkeHHOCTH
anektpudeckoro noss. [Ipunuun cynepnosunuu. Ilone gunosns.

IToToK M IUPKYJIALKS dJIEKTpocTaTHYecKoro noiist. Teopema ["aycca.

Pabota snekrpocraruyeckoro nosjs. [ToreHuan u ero cBsi3b ¢ HaMPSKEHHOCTHIO.
[IpoBOAHMKN W AMPJIEKTPUKH B 3ieKTpocTtatmdeckoM mnone. Konpencaropsl. EmkocTh
KOHJICHCATOPOB.

DOHeprus B3aMMOACHCTBUS ANEKTPUUECKUX 3apAI0B. DHEPrus yEJUHEHHOIO MPOBOIHUKA,
KOHJEHCATOPAa, JIEKTPUIECKOTO MOJIS.

Onektpuueckuii Tok. Cuna Toka. Ctoponnue cwibl. DJIC. 3akon Oma 1 ydacTka 1enu
Y I 3aMKHYTOW LI, COAEPIKAILEr0 UCTOYHHUK TOKaA.

3akon Owma u [xoyns-Jlenua B nHTerpanbHoi U nuddepeHnuanbaoi popmax.
ConpoTuBicHHE NPOBOJHUKOB M HUX COEOUHEHMs. 3aBUCHUMOCTb OT TEMIIEPaTYpBHI.
CBepXIpoOBOAUMOCTb.

[TpoBogumocTs B MeTaiiax. TepMO3IEKTPOHHAS IMUCCHSL. MIEKTPOBAKYYMHBIN THOJ.
[TpaBuna Kupxroga. PaBHoBeCHBIN MOCT YHUHCTOHA.

[TpoBogumocTs B momynpoBojgHUKaXx. CoOCTBeHHass M TNpPUMECHas MPOBOJUMOCTb.
[TonynpOBOAHUKOBBIA THO/I.

Onexrponus. [IpoBoauMocts B anekTponurax. 3akoH dapanes.

MaruutHoe nosie. 3akoH buo-Casapa-Jlamnnaca.

B3aumonelicTBue napauienbHbIX TOKOB. 3aKOH AMriepa.

JBr>keHure 3apsSyKEHHBIX YacTUIl B MarHuTHOM mnose. Cuita JlopeHua.

OnexTpoMarauTHas HHAYKMs. 3akoH Papanes. [Ipasuino Jlenna.

Marueruku. [lua-, napa-, peppomaraeruku. ['unoreza Amnepa.

WNHAyKTUBHOCTB. DHEprusi MarHuTHOro noisi. Camounaykuus. Tpancopmarop.
[Tepemennsbiii Tok. 3akoH OMa 11 TEPEMEHHOTO TOKA.

PeaktuBHOE conporuBieHre. MOIHOCTH B LIENIN IEPEMEHHOTO TOKA.

Koneb6arenpusiii koHTYp. CBOOOAHBIE TapMOHUYECKHE KoJeOaHusi B KOHType. Dopmyrna
TomcoHa.

19



60
61
62
63

64.
65.

66.
67.

68.
69.
70.

71

72.
73.
74.
75.
76.
T7.
78.

79.

80.

81

82.

83.
84.
85.

86.
87.
88.

89.
90.
91.
92.
93.

94.

. KonebarenpHplil KOHTYp C aKTUBHBIM CONIPOTUBIICHUEM. 3aTyXaloIIUe KOJIeOaHUs.

. BeIHYX7eHHbIE KosieOaHus. SIBIeHNE 2TEKTPUYECKOTO PE30HAHCA.

. DnexTpoMarHuTHbIe BoJHbI. Bektop YMoBa — IloiiTuHra.

. [Ixana DneKkTpoMarHUTHHIX BOJH. CBOWMCTBA 3JIEKTPOMAarHUTHBIX BOJIH.

OcHOBHBIE 3aKOHBI T€OMETPUUECKOMN ONTUKH.

Onrtuueckue npudopsl. JIuaza. @opmyna ToHkoM auH3bL [locTpoeHne m3o0pakeHHWl B
TOHKOH JIMH3E.

®ortomeTpusi. OCHOBHbIE (POTOMETPUUECKHE BEINUHUHBI.

Wutepdepennyst cBera. YCIOBHS MaKCUMyMa M MHHUMyMa HWHTEp(QEpEHIMH CBETa.
[TpumeHeHue uHTEpHEpEeHIUN.

MeTo/1b1 10JTy4€HNS KOT€PEHTHBIX CBETOBBIX BOJIH.

WNutepdepeniys cBeTa B TOHKMX IUIeHKaX. 11010Ck paBHOIO HaKk/IoOHAa.

Wutepdepeniys cBeta B TOHKHUX MUIeHKaxX. 11omoce! paBHON ToIUHBI (Kojblua HeroToHa)
. PacueT unTepdepeHInoOHHOM KapTUHBI OT JBYX UCTOUYHUKOB.

Hudpakuus csera. [Ipunnun [olirenca - @penens. Merton 300 Openerns.

Judpakuus Openenst Ha KPyIrJIoM OTBEPCTUU M HEIPO3PAYHOM JIUCKE.

Hudpakuus ceera. Judpakuus @paynrodepa Ha oxHoi menn. AudpaknponHas pemerka
. Audpaknus va kpucramiax. @opmyna Byneda — bperros.

[onorpadus.

Jucnepcus cBera. DJIEKTPOHHAS TEOPUs JUCIIEPCUH.

Hucnepcust cBera. Buapl cnexktpoB wu3nydeHus. KadecTBEHHBId M KOJIMYECTBEHHBIN
aHaJIN3.

[Tornomenue cera. 3akoH byrepa. CrnexkTpbl M3IydyeHHUS U IOIJIOIIEHUS KaK METOJ
OTpa’kaTeJIbHON CIIOCOOHOCTH MOYB, IMArHOCTUKA 3arpsi3HEHHBIX HEPTHIO MOYB.
[Tonspuzanus ceera. Buapl nonspusanuu. 3akoH Mantoca.

. IlonApuzanus cBeTa npu OTPaKEHUM U NMPEJIOMIICHUH HAa I'PAHULE JBYX JHUIJIEKTPHUKOB.
3akon bprocrepa.

SBnenue aBoiiHOro nyyenpenomieHus. IIpubopsl A ModydeHHs, MOJIIPU30BAHHOTO
CBeTa.

OnTnyecku akTHBHBIE BellecTBa. CaxapuMeTpBhl.

UckyccrBennas ontuueckas anuzorponus. Iddext Keppa.

XapakTepUCTUKU TeIIoBoro usnydyeHus. 3akoH Kwupxroda. 3akonsr Credana —
bonpimana n cmenienus Buna.

®opmynsl Pones — JIxxunca, Buna u Ilinanka.

OnTuyeckasi TMPOMETPUSL.

3akoHbl (QoToddpdekra. YpaBHeHue OifHmTelHa 1 QoTorddekra. IIpumenenue
dboTtorddexra.

Macca u umnyssc potoHna. /laBneHue cBeta.

O¢ddext Komnrona.

3aKOHOMEPHOCTH B aTOMHBIX CHEKTpax. JIMHEHUaTeIil CIIEKTp aToMa BOJOPOAA.

Crpoenue atoma. OnbIThl Pezepdopaa no paccessauto anbda - yacTwuil.

IToctynarel bopa. DkcnepuMeHTaIbHOE J10KA3aTEIbCTBO JAUCKPETHOCTU dHEPreTUYECKUX
ypoBHeil atoma (onbiTel @panka u ['epia).

DnemMeHTapHas TeopHs aToMa Bojopoaa no bopy
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Tunovt mecmogulx 3a0anuil

PaBHOMEpHOE IBIKEHHE TI0 OKPYKHOCTH OIPEICIISETCS YCIOBHEM
a, =0,a,=0
a, =0,a, = const
a, =const,a, =0
a, =const,a, #0
3aBUCHMOCTb ITyTH OT BPEMEHH IS IPSIMOJIMHEWHO JABIIKYILETOCS TeJla UMEET BH]
S =2t +3t” ( Bce Benmuunnl gaus B CH). Ycekopenue Tena uepes 2 cek OyzeT paBHo [M/c” |
6
38
30
24
MarepuanbHas TOYKa BpaIaeTcsi paBHO3aMEUICHHO 110 OKPYKHOCTH IPOTHB YaCOBON

CTPCIIKH. yCKOpCHHC IIpH 3TOM HaIIpaBJICHO BIOJIb
1 2

W N =

4
3aBUCUMOCTH yrjia rmoBopoTa OT BpEMCHHU JId BpalllaromIerocs Tejia UMECT BU

@ =4+2t +2t*(Bce Benuuunel Aausl B CU). Paguyc Bpamenus tena 10 cm. HopmansHoe

YCKOpEHHE K KOHILY BTOPOM CeKyH bl paBHO [M/c” ]
10
16
100
1000
[Tpu yBenuueHuu B 4 pa3a Macchl Teja, CKOJIb3AIIET0 10 TOPU30HTAIBLHONW OBEPXHOCTH, CUJIA
TPEHMUSI
yBEIU4UTCS B 4 paza
yBenMuuTcs B 16 pas
yMEHbIIUTCS B 4 pasa
yMeHbIINTCSA B 16 pa3

[Tpu yBenuueHnn Macchl OJHOTO U3 TeJ B 4 pa3a U yBEJIIMYEHUH PACCTOSHUSA MEXY HUMH B 2
pasa cuia TArOTEeHUs

YBEJIMUUTCS B 2 pas3a

yBEIU4UTCS B 4 paza

YMEHBIINTCS B 2 pas3a

HE U3MCHUTCA
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3aBUCUMOCTD HUMITYJIbCa OT BpCMCHU JIA HpHMOHHHCﬁHO ABWIKYIICTOCH TCJIa HPCACTABJICHA
Ha rpaduke.

P A

5

t
3aBUCUMOCTh paBHOHCﬁCTBYIOHICﬁ CHJIBI OT BpEMEHU UMECT BU]
F 1

F

W

8. VYpaBHeHUE ABMKEHUS Teja MO HAKIOHHOM MIOCKOCTH UMEET BU/T
F +mgsina — umg cosa =0. 5
JlaHHOE TeNo IBUYKETCS MO INIOCKOCTH N

Sl

pPaBHOMEPHO BHU3
pPaBHOMEPHO BBEPX
PaBHOYCKOPEHHO BHU3
PaBHOYCKOPEHHO BBEPX

=l

mg

9. g abCoMOTHO HEYNIPYTOTO YAapa BHIMOIHIETCS
TOJIBKO 3aKOH COXPaHEHUs UMITYJIbCa
TOJIBKO 3aKOH COXPAHEHUsI KNHETUYECKOW SHEPIruu
3aKOHBI COXPaHEHUS UMITYJIbCa U KUHETUYECKOU SHEPTUU
HE BBIIOJIHSIOTCS 3aKOHBI COXPAHEHUS UMITYJIbCA M KHHETUYECKON SHEPTUN

22



10. Kunetndeckasi 3Heprus Tena nIpy yBEJIUYEHUH CKOPOCTH Tena B 4 pasza
YBEJIMUYUTCS B 2 pas3a
yBeNIMUYUTCS B 4 pasza
yBEJIMUYUTCS B 8 pa3
yBeIuuutcs B 16 pa3

11. [NorenmansHas SHEPTHs MPYKUHBI xKecTKocThio 80 H/M cxaroit Ha 5 cm Oynet pasna [ k]
40

0,01
0,1
400

12. OcHOBHOE ypaBHEHHUE TUHAMUKH BPALATEIbHOTO IBUKEHUS TBEPAOTO Tejla UMEET BUJL
M=1J-§
L=J w
M=J o

L=[r-p]
13 MOMCHT I/IHepI_II/II/I JUCKAa OTHOCUTCJIBHO OCH , HpOXOI[SIH.[CfI KaCcaTCJIbHO K €TI0 HOBerHOCTI/I
yepe3 KOHEI painyca, paBeH

VagmR’
V5 mR?
Yyme?
13/ mi’

14. MOMEHT UMITY/IbCca OTHOCHTENTHHO HEMOABMKHON OCH H3MEHSAETCS 1o 3aKony L = at”.

VYkaxure rpaguk, MpaBUIbLHO OTPAXKAIOIINN 3aBUCUMOCTb OT BPEMEHH BEJTMYMHBI MOMEHTA
CHJI, IEHCTBYIOIINX Ha TEJIO

M
M1

W
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M M~

? ?

t t
15. CrutomnIHoM 1 MOJIBIN MUIMHAPBI, UMCIOMUE OJJUHAKOBEIC MaCChl U paaWyChl, BKaTbIBAKOTCA 0e3

MPOCKaIb3bIBaHUS HAa TOPKY. Eciii HauaabHbIE CKOPOCTH TEJ OJIMHAKOBBI, TO
BbIIIIE TOJHUMETCS MOJbII 1map
o0a Tella HOTHUMYTCS Ha OJTHY U TY K€ BBICOTY

BBIIIIE MTOJJHUMETCS CILIOMIHON UJTUHAD
16. Ilpu yBenuyeHUH yraoBOW CKOPOCTH BpAIEHUS mIapa B 3 pasa, ero KWHETH4ecKast SHEPrus
yBenuuuTcs B 9 pas
YMEHbIIUTCS B 9 pa3
HE U3MEHUTCS
YBEJIMYUTCS B 3 pasza
17. Cunbl uHEpUUU 00YCIOBIIEHBI
B3aMMOJICIICTBHEM TEJ B CUCTEME OTCUYETa
YCKOPEHHBIM JIBH>)KEHHEM CHCTEMbI OTCUETA
YCKOPEHHBIM JABUKCHHEM TEJ B CUCTEME OTCYETa
PaBHOMEPHBIM MPSIMOJIMHEUHBIM JBUKEHUEM CUCTEMBI OTCUETA
18. Ha nBukyiuecs tena BO BpallaroLIeiicss CUCTEME OTCUETa JEHCTBYET
TOJIBKO LIEHTPOOEKHas ChIla
Tonbko cuina Kopuonuca
U 1IeHTpoOekHas cuia, u cuia Kopuonuca
19. Ilpu yBenuyeHUH 4aCTOTHI BpaIlleHHUs CUCTEMBI 0TcueTa B 4 pa3a cuia Kopuonuca
yBesnnuuBaeTcs B 16 pas
yBeNU4YUBaeTcs B 4 pasza
yMeHblIlaeTcs B 4 pas3a
HE U3MEHsETCA
20. YcnoBue niaBaHus Tela B )KUJIKOCTH OIpeesieTcs
00BbEMOM Tena
Maccoy Tena
dbopMoit u Maccoii Tena
COOTHOIIEHUEM IIJIOTHOCTEH Tea U HKUAKOCTU
21. YpaBHeHHE HEPA3PBIBHOCTH 11 HEC)KMMAEMOW JKUIKOCTH UMEET BU/T

S
— =const
v

2

P+p; = const

S v = const
2

yol¥;

P+ pgh+ = const

22. Ilpu nepexoie BObI U3 OJJHOU TPYOBI B APYTYIO, AUAMETP KOTOPOH B 2 pa3a MEHbIIIE,
CKOPOCTb TEUEHUS
YMEHBIIAETCs B 2 pas3a
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23.

24.

25.

26.

27.

28.

29.

30.

yMeHbIIaeTcs B 4 pasza
YBEJIMYMBAETCS B 2 pas3a
yBEJIMUUBAETCS B 4 pas3a
ITpu yBenuueHun mMacchl rpysa NpyKUHHOTO MasgTHHUKA B 4 pa3a, IEpHoJ
yMeHbllIaeTcs B 4 pasza
yYMEHbILIAETCs B 2 pasza
yBEJIIMUUBAETCS B 4 paza
YBEJIMUYUBAETCS B 2 pas3a
MakcumMasnbHasi CKOpOCTh FapMOHUYECKHUX KosIeOaHU paBHA

Acf
407
4]
2
[re]
[Tpu yBennueHuH 4acToThl KojaeOaHuil B 2 pa3a MoJyiHas SHEprusi MaTepuanbHOM TOUKH,
COBEPILAIOIICH rapMOHUYECKUE KOIeOaHmst
yMeHbI1aeTcs B 4 paza
yMEHbILIaeTcs B 2 pas3a
yBenuuuBaercs B 4 pasza
yBEJIMUYUBAETCs B 2 pas3a
OCHOBHBIM CBOWCTBOM BOJIH SIBJISICTCS
IepeHocC yacTul] 0e3 mepeHoca SHepruu
NepEeHOC IHEPTUu 0e3 nepeHoca YacTHIl

MEePEHOC, KaK YacTHIl, TAK U IHEPTUU
CBs13b MeX 1y IJTMHOW BOJIHBI U CKOPOCTBIO €€ paclpOCTpaHeHHUs BbIpaxaeTcs (popmymnoi

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

Paccrostnie Mexay coceTHUMU y3J1aMU CTOSYEH BOJIHBI paBHO

N ~
>Qt\)ls) SRS

CBs3b MCKOAY 3HepFI/IeI71 " UMITYJIbCOM peHHTHBHCTCKOﬁ HJaCTHUIbl UMCCT BUJ

E=\m’c* + p*c’

E = pc
E=\m’c’ + p’c’
E=pv
OCHOBHO 3aKOH PENATUBUCTCKON TMHAMUKHA UMEET BUJL
- -
F=mya
N

> d  myv
F=—_——9°"

dt \J1-v?/c?
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dmg, v
dt

el
I

R
my L

1-0?%/c?
31. Macca JBHKYIIENHCS YaCTUIIbI BABOE OOJIbIIE MACChI TIOKOS ITPU CKOPOCTH YaCTHULIBI PABHON
3

—C

Tyl
Il

32. Ecnu oauH U3 IBYX TOUEUHBIX 3apsJI0B YBEIMUUTH B 2 pa3a, 4ToObI cUjla KyJOHOBCKOIO
B3aMMO/ICHCTBUS OCTaNacCh OCTOSHHON, pACCTOSIHUE MEXIY HUMU HaJl0
YBEJIMYUTH B 2 pas3a
YMEHBUIUTH B 2 pa3a

YBEJIUYUTH B J2 pasa

YMCHBUIUTH B \/5 pasa
33. HanpspKeHHOCTh JIEKTPUUECKOTO TOJIS U3MEPSIIOT C MOMOIBIO MPOOHOTO0 3apsaaa ¢, . Eciu

BEJIMYHMHY NIPOOHOr0 3apsa yMEHBIIUTH B Pa3, TO MOLYJIb HAIPSZKEHHOCTH U3MEPSIEMOTO
0JIse

HE U3MEHUTCS

YBEJIMUUTCS B N pa3

YMEHBILIUTCS B N pa3

YBEJIMYHUTCS B 11° pas

34. I'padyk 3aBUCMMOCTH HANPSKEHHOCTHU E 3JIEKTPOCTaTHYECKOTO MOJIs ABYX 3apsSKEHHBIX
IUIOCKOCTEHN ¢ OJMHAKOBOM IMOBEPXHOCTHOM IIJIOTHOCTBIO HA PAacCTOSIHUM d Ipyr OT Apyra
+c -o

=Y

HUMECT BUJ
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. >
|d X Sy
| I
| d X
—
E A E A
|
|
> >
:d X d X

N
35. Ha PUCYHKC IIOKa3aHO HAIIPaBJICHUC E HAaIpsPKCHHOCTH 3JICKTPHUYCCKOTI'O ITOJISI ABYX PABHBIX

IO MOAYJIO TOYECYHBIX 3apsAJIOB ¢, U ¢, B TOYKE A, paBHoy,HaHeHHOﬁ OT 3THUX 3apsaa0B. 3HaKHu
OTHUX 3apAa0B 6y,[[yT
.—p
=

=
=
(&)

q,>0,q,<0
q,<0,9,>0
q,>0,q9,>0
q,<0,q9,<0

36. IloTok BeKkTOpa HAPSX)KEHHOCTH CKBO3b 3aMKHYTYIO IOBEPXHOCTh S, paBeH
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37. rpaI[I/IeHT IMOTCHIHAJIA SJICKTPUUCCKOI'O I10JI1 OTPULATCIIBHO Sapﬂ)KeHHOﬁ OeCKOHEYHOI
INIOCKOCTH B TOYKE A MMeEeT HaIpaBJICHUC

-G

A

N+=

) )

1
2
3
4

38. EMkocTh Kax1oro KoHaeHcaTopa B 6atapee C =100n@ . O6mas eMKoCTh OaTapen
KOHJICHCAaTOPOB PaBHA [n(D]
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40
75
100
400
39. Ha pucyHke noka3zaHa 3aBUCUMOCTb CUJIbI TOKa B IIPOBOJIHUKE OT BpeMeHU. 3a Bpemst oT 10 ¢
10 20 ¢ yepe3 ceueHue o MPOBOJHUKY MTPOLIEI 3apsi]] [K/z]

I
80

60

. \

20

5 20 15 20 25 30;,

150
200
350
400
40. ConpoTHBIEHHUE yUacTKa Henu AB, IpeICTaBIEHHOTO Ha PUCYHKE, T/1€ KaX bl PE3UCTOP

R =30 Om, paBHO [OM]

R R
A R B
R
1
|
40
50
75
120

41. Jlammouka BKJIFOUEHA B ceTh ¢ HanpspkeHueM 200 B u mpomyckaet Tok 0,5 A. 3a 2 gaca
JaMIOYKa NOTpeOIseT SHEPTUIO PaBHYIO [,Hofc]
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200
10°
360-10°
720-10°
42. Bropoe npaBmiio Kupxroda nmeer Bua

D> IR =0

ZIIRI. = const
D IR =) ¢,
i k
Y IR =) IR,
i k

43. HanpsikeHHOCTh MarHUTHOT'O TOJIS B IIEHTPE KPYrOBOT0O BUTKA paguycoM 10cM, 1o KoTopoMy
Teder TOK 1A, paBHa [A/m]
8
2
10
5

44. B nByx napajieiabHbIX IPYT IpYyry MPOBOAHUKAX TOK TE€UET B IPOTHUBOMOIOKHBIX
HanpasiieHusx. [IpoBoguuku
IIPUTATUBAIOTCS
OTTaJIKUBAIOTCSA
HE B3aUMOJICUCTBYIO JIPYT € APYrOM
[IOBOPAYMBAIOTCS B OHOM HalpaBICHUU

45. Ha pucyHke n300pakeHbl CEUeHHs IBYX JITMHHBIX NapajljieNIbHbIX IPOBOJHUKOB C TOKaMH,
npuueM [, = 21, . UHayK1Iys pe3yJIbTUPYIOIEr0 MarHUTHOTO TI0JIS1 paBHA HYJIIO B HEKOTOPOU
TOUYKE MHTEpBaJIa

-———— ____|_____®______

[T e ol -V}

46. BuTox mpoBo/1a HAXOUTCSI B MArHUTHOM TI0JI€, IEPIICHUKYJISIPHOM TUIOCKOCTH BUTKA, U
CBOMMM KOHIIaMHU 3aMKHYT Ha amriepMeTp. MarHuTHas MHAYKIUSA [10J11 MEHSETCS C TEUEHUEM
BPEMEHU COTJIaCHO TpaduKy. AMIIEPMETP MOKAKET HATHIHUE FJIEKTPUIECKOTO TOKA B MOMEHT
BpPEMEHU
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B A

AP 3 8
-

orOmolc
orlmo3c
or3ngo4c
or0nmodc

47. Ilpu yMeHbIIEHUH MarHUTHOW MHIAYKIMH B 3 pa3a 00beMHasi IJIOTHOCTh SHEPTHU MarHUTHOTO
0TSt
yBEIHYHTCS B 3 pasza
YMEHbIIUTCS B 3 pas3a
yMEHbBIIHUTCS B 9 pa3
yBenuuuTcs B 9 pas

48. BemecTBo, 00J1a/1ato11ee CIOHTAHHONH HAMAarHWYEHHOCTHIO B OTCYTCTBHH BHEIITHETO
MarHuTHOTO TI0JISI, 3TO
JUuaMaro€Tuk
napamMarHeTHK
dbeppoMarueTuk
JUBJICKTPUK

49. Ha pucyHke npeacTaBiieHa NeTiis ructepesuca peppomarneruka. KospuutusHoii cuie

COOTBCTCTByIOT TOYKH
iM

[S]

Ou2
Om1l
lu4d
3ub
50. KonebaTenbHbIif KOHTYpP COCTOMUT U3 KOHJEHCATOPA AMEKTPOEMKOCThIO C U KaTYIIKH
WHIYKTUBHOCTHIO L. Ecity a51ekTpoeMKOoCTh KOHIEHCATOpa U MHIYKTUBHOCTD KaTYIIKH
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YBEJIUYMIIMCH B 3 pa3a, TO Iepuo]i CBOOOIHBIX AJIEKTPOMArHUTHBIX KOJIEOaHUH B 3TOM
KOHTYpe
yBEJIMYUTCS B 3 pasza
yYMEHBIIHUTCSA B 3 pasza
yBeJIMUUTCS B 9 pasza
HE N3MEHHTCS
51. K nocnieioBaTesbHO COEIMHEHHBIM PE3UCTOPY, KOHAEHCATOPY U KaTYIIKE MOAaHO

nepemeHHoe HanpspkeHue U. Eciu najeHne HanpsKeHusl Ha pe3ucTope Up=0B

U, =58 U, =28

, Ha

KaTyIlKe Y KOHJIEHCATOPE , T0 U paBHO [B ]

~ L W

52. Ilo ydacTKy Lenu conpoTuBiIeHneM R TeueT nepeMeHHbIH TOK, MEHSIOLIMNCS 110
rapMOHHUYECKOMY 3aKOHY. EciM yMEHBIINTD ACHCTBYIOIIEE HANIPSHKEHHE B 2 pasa, a
COIIPOTHUBIIEHUE YBEIMYUTH B 4 pa3a, TO MOIIHOCTb Ha 3TOM y4acTKe

yMeHbIIUTCA B 16 pa3
YMEHBIIUTCS B 4 paza
yBeIMUUTCS B 4 pasza
yBenuuuTcs B 16 pa3
53. [lonHas cuctema ypaBHeHH MakcBesuia Jijist 3JIEKTPOMArHUTHOTO TIOJIsI UMEET BH/JT

- - 63
Edl=—|—dS

jrar=-7

§ﬁd7=—j§+i9d§

L N

§Bd§=q

N

fBds=0

Cnenyloma; CUCTEMa ypaBHEHHU

- - ag -
dl =—|—d

edai=-]7as
- — aB -
dl =—|—dS

pral=-17,

fpas=o

S

fBas=0

CIIpaBCjiBa AJid IEPEMCHHOT'O JICKTPOMAariuTHOT'O ITOJIA

B OTCYTCTBHUC 3apsKCHHBIX TCJI 1 TOKOB IIPOBOANMOCTHU
IIPpU HAJINUYHNHU 3apSKCHHBIX TCJI U TOKOB IIPOBOJAUMOCTHU



B OTCYTCTBUC TOKOB ITPOBOANMOCTHU
B OTCYTCTBHUC 3apsAKCHHBIX TCJI

BOJTH JIF0OOW TIPUPOIBI
npeIoMIIeHUE
TOJISIPU3ALUS
TuQpakus
uHTephepeHIUs

KoJIeOaHMs BCKTOPOB HaHpﬂ)I(eHHOCTeﬁ QJICKTPHUYCCKOT'O I1O0JIAA E 1 MarauTHOI'O ITIOJIA H .

- = -

Bekropel £, H u U umeror B3aMMHYI0 OpHEHTALHIO

-

YBCIUYMUBACTCA, TO JIYY NPCIIOMIIACTCA IO IMYyTH

ELH,E| v H|
ELH. Elv. vl
E|H.E Lv, 01
E|H.E| 0 vl|H

M

n,

SR

-

1
2
3
4

n, >n,

n, <n,

n,

—

55. B 251eKTpOMarHUTHOM BOJIHE, PACIIPOCTPAHSIOIICHCS CO CKOPOCTRIO U | TPOUCXOIAT

57. SIBneHue MoJHOro BHYTPEHHET0 OTpaKeHUs1 HAOII01aeTcs IPU yCIOBUU

-

54. 1511 3IeKTpOMarHUTHBIX BOJIH XapaKTEPHO SIBIEHUE, KOTOPOE HE SBIISIETCS] OOIIUM CBOHCTBOM

56.JIya AB npenomiusiercda B Touke B u wuuger no nyru BC. Ecim n, =const, a n,
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n =n,
n, <<n,
58. PaccrosiHue OT mpeAMeTa 0 pacceuBarolledl NUH3BI 4 CM, PACCTOSHHE OT JIMH3BI J0

n3zoopaxenus 2 cu. DoKycHOE pacCTOSIHUE JIMH3BI paBHO [ cm/

WA AW ha|—P

59. BoiHbl cTpOro onpeaeneHHoN U MOCTOSTHHOM YaCTOThI — 3TO
KOI'CpCHTHBLIC BOJIHBI
MOHOXPOMATHYECKHE BOJIHBI
TapMOHHWYCCKUC BOJHBI
CTOSYHE BOJIHBI

60. /IBe KOrepeHTHBIE CBETOBBIE BOJIHBI C A=500HM TIPUXOIAT B HEKOTOPYIO TOUKY IMPOCTPAHCTBA

¢ paszHocThio Xoaa 2,25 mxm. Pesynbrat nHTepdepeHnnu B 3Toii Touke Oynet
max 5 nopsjka
max 4 nopsaka
min 5 mopsiaka
min 4 nopsiaka

61. IIpoxozs uepes TIICHKY, 3eJICHBIN CBET PU YMEHBIICHUH TOJIINHBI TUIEHKA CTAHOBUTCS
KPacHBIM
HE U3MEHseTCS
($rO0IEeTOBBIM
roJayobIM

62. ludpakuus cera— 310
HaJIO)KCHHE KOTEPEHTHBIX BOJIH B IIPOCTPAHCTBE
oru0aHue CBETOBBIMU BOJTHAMHU MPETSITCTBUNA
pa3I0XKEHUE CBETA B CIIEKTP
YIOPAI0YEHHUE KOJICOAHUI CBETOBOIO BEKTOPA

63. Yucno mwtpuxoB Ha 1 cv nudpakiinoHHON peleTKy ¢ MepuoIoM 1 mxm paBHO
10
100
1000
10000

64. I[I/ICHCpCI/ISI Ha3bIBACTCA HOpMaHBHOﬁ, €CJIn NIpU YMCHBIICHUN IJIMHBI BOJIHBI A TIOKa3arellb

MMPCIOMJICHUA
YBCINMYNBACTCA
HEC U3MCHSACTCA
YMCHBIIACTCA

65. IHTEeHCHBHOCTH CBETa, MPOLIEAIIETO Yepe3 MOoJIIpU3aTop U aHaIu3aTop OyJeT MaKCUMaJIbHOM,

€CJIM YTOJI MCXKAY OCAMH IIOJIAPHU3aTOPa U aHAIIU3aTOpa paBCH
00
30°
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45°
60°

66. Ecnu cBeT majgaeT Ha rpaHully pa3zelia ABYX JAUAJIEKTPUKOB, TO
OTpaXEHHBIN U MPEIIOMIICHHBIH JTy4d YaCTUYHO MOJISPU30BaHbI
OTPa)KEHHBIN U MPETOMIICHHBIN JTy4d HE MOJIIPU30BAHbI
OTpaXEHHBIN U MPEJIOMIICHHBIH JTy4d B3aUMHO MEPIEHAUKYIISIPHBI
OTPa)KEHHBIN U MPETOMIICHHBIN JTyYH MI0CKOTOJISPU30BAHbI

67. Ilpu nBOMHOM J1ydenperoMICHUN
OOBIKHOBEHHBIN 1 HEOOBIKHOBEHHBIH JTy4H HE MOJIIPH30BAHBI
OOBIKHOBEHHBII M HEOOBIKHOBEHHBIH JTy4H YaCTUYHO MOJISIPH30BAHbBI
OOBIKHOBEHHBIN 1 HEOOBIKHOBEHHBIH JTy4H TUIOCKOTIOJISIPH30BaHbI B TAPAILICTBHBIX
IUTOCKOCTSIX
OOBIKHOBEHHBIN 1 HEOOBIKHOBEHHBIH JTyYH TIOCKOTIOISPHU30BAHbI BO
B3aUMHOIIEPIICHIUKYISIPHBIX TUNIOCKOCTSIX.

68. BCH_IeCTBa, CIIOCOOHEBIE IMOBOPAYUBATD IIJIOCKOCTD IIOJIApU3allUU, ABJIAOTCA
OIITHYCCKHN aKTHBHBIMH
OINTUYCCKHU U30TPOIMHBIMHU
OIITHYCCKH aHU30TPOIIHBIMHU
OIITUYCCKHU HE aKTHBHBIMU

69. YuusepcanbHas pyHkuus Kupxroda uist TEIIOBOro U3IydeHHUs paBHA
CIEKTPAJIBbHOM MOIJIOMATEIbHOI CHOCOOHOCTH YEPHOTo TENa,
CIEKTPaJIbHOM MOTJIONIATEILHON CIOCOOHOCTH CEpOTo Tela,
CHEKTPAIBHON TUIOTHOCTH YHEPTETHIECKON CBETUMOCTH YEPHOTO Tea,
CHEKTPAIbHOM MIIOTHOCTH SHEPreTUYECKO CBETUMOCTH CEPOro Teja

70. Ha pucyHke mOKa3aHa KpHBas 3aBUCHMOCTH CHEKTPAJIbHOH IUIOTHOCTH DHEPTETHYECKOU
CBETUMOCTHU a0COJIIOTHO YepHOro Tena oT AauHbl BoiHbl npu 8000K. Eciu temneparypy tena

yBenuuuTh 10 16000 K, TO nauHA BOJHBI COOTBETCTBYIONIAS MAKCUMYMY U3JIy4eHHs OyaeT

paBHa [HM]
I, 8000K
|
|
|
I
|
|
|
|
! T
400  A,.HM
100
200
600
800
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71. YpaBuenue DitamTelrina st potorddexra BeIpaxaeT 3aKOH COXPaHESHUS

UMITyJIbCa

SHEPIruu

MOMEHTA UMITYJIbCA
3JIEKTPUYECKOTO 3apsiaa

72. 3aBUCUMOCTh MAaKCHUMaJIbHOH KHHETHUYECKOW >HEpru (HOTo’NeKTpoHOB W OT 4YacTOThl V

najaonmx Ha GporodaeMeHT GoToHOB cooTBeTcTBYET rpaduk 1. Ecnu maHHbIi QoTOrIemeHT
3aMEHUTh JIpyTUM ¢ OoJbmieli paboToil BbIxoma, To rpaduky W = f (v) Ooyner

COOTBETCTBOBATh

A WO~

73. Ha pucyHke npuBelieHbl JB€ BOJbTaMIIEPHbIE XapaKTEPUCTUKU OAHOro ¢orolneMenta. s

4acTOT vV IaJaromux I/IBJIYIICHI/II‘/’I U OCBEIICHHOCTEH E CIIpaBCAJINBO

H\)!

~
~

v, >v,, E >E,
v, <v,, E <E,
74. JlaBneHue CBETa Ha YEPHYIO NOBEPXHOCTh

B2 pa3a MCHbIIC, UYCM Ha 36pK€U’ILHOI>i IOBEPXHOCTHU
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B 2 pa3a 0oJIblle, YeM Ha 3epKaTbHON TOBEPXHOCTH
OJIMHAKOBO C JIABJICHUEM Ha 3€PKaJTbHON MTOBEPXHOCTH
B 4 paza 0oJbIle, 4eM Ha 3epKAIbHON MMOBEPXHOCTHU

75. llpu sddexre KomnroHa ans magaromiero M3JIydeHUs JUIMHONW BOJNHBI A W PACCESTHHOTO

u3IyyeHus: A' crpaBeasiuBoO

A>A

A'>A

A=A

A'>> A

76. Ha pucyHnke n3o0pakeHbl CTallMOHApHbIE OPOUTHI aTOMa BOJOPOAA coriacHo Monenu bopa, a

TaKXKe YCJIOBHO H300pa)k€HbI MEPEeXOJbl AJIEKTPOHA C OIHON CTalMOHapHOW OpOUTHI Ha
JIPYTYIO, COIPOBOXKJIAIOLIUECS HW3JIyUEHUEM KBaHTa OHHEpruv. MakcuMaJbHOM YacToTe

U3JIy4eHMs B cepuu JlaliMaHa COOTBETCTBYET IIEPEXOJL

n=1
n=2
n=3
n=>5
n=d4

5n—1n
5n—2n
5n— 3n
2n—>1n

77. Mexnay Tpemsi HWKHUMH YPOBHSIMH SHEPIUHU JJIEKTPOHA B aTOME€ BOJOpPOJa MUHHUMAaJIbHas

9acTOTa MOTJIOMAEMOro (JOTOHA COOTBETCTBYET HEPEXOY

E=0
E;
E,
E,
E>»— E4
Ei—E»
E>—E3
Ei—E3

78. Invuubl BOJIH ne bpoins ojs 3I€KTpOHA, MPOTOHA U (¢ - YACTHIUbI, ABWKYIIUXCA C OMHOU U

TOM XKe CKOPOCTBHIO CBA3aHHBI COOTHOHMICHUCM
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A, >4, >4,
A, <A, <4,
A, >, <4,
A, =1,=4,

79. BeposTHOCTh OOHAPYKUTH AIEKTPOH HA YIACTKE (a,b) OJHOMEPHOTO MOTECHIIMAIBHOIO SIIUKA

b
¢ OECKOHEYHO BBICOKMMH CTEHKAMH BBIYUCIISIETCS IO (l)OpMy.]'Ie w :J.a)dx, rie w -

a

IUIOTHOCTh BEPOSITHOCTH, ompenensemas y - (yakmueir. Ecou y - QyHKOous umeer Bup,

. L L
yKa3aHHBIH Ha PUCYHKE, TO BEPOSITHOCTb OOHAPYKUTH 3JCKTPOH Ha YUacTKe 3 <x< 5 paBHa

W |L""‘
1)
~
Bt

0

W= | = Nn|= =
I I | O|w

80. HacTh MCXOJHBIX PaJMOAKTUBHBIX SAEp pacHaJarollUXcs 3a BpeMs paBHOE JIBYM IMepHO/iaM

nojypacrajia, paBHa

O = A== ~|w

81. B pesynprare f - pacmaga sapa ¢ HOPSAKOBBIM HOMEpoM Z, o0Opa3yercst 3JIEMEHT C

MOPSITKOBBIM HOMEPOM B Tabuie MeHeneena
7+2
7+1
Z-1
)
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82. Slapo u3oTOMa ypaHa 43U TOCNE HECKONbKMX PaJMOAaKTUBHBIX PAcrajioB MPEBpPallaeTcs B

234
PO M30TONA 5,U B pe3ynbTaTe

OJIHOTO @ U JBYX [ pacrajos

OJIHOTO (@ W OHOTO [ pacrazioB

JIBYX ¢ W JIBYX [} pacmnazioB
TaKO€ MIPEBPAILEHIE HEBO3MOKHO

6. METOAUYECKHUE MATEPHUAJIbI, ONPEJAEJJAIOINUE INPOLENLYPbI

OIEHUBAHMUA
JAEATEJIBHOCTH

3HAHUI, YMEHHH, HABBIKOB U

(AJIN)

6.1. Pe3yabTaThbl 0CBOEHUS Y4eOHOM JUCHHMIUIMHBI, MO/JIeKALME IPOBEPKe

OIIbITA

Pesyneratel 00ydeHus

KonTponupyemble KOMIIETEHIN OCHOBHBIE TTOKa3aTeNN OueHouHBIE
(0OBEKTHI OTICHUBAHWS )
(4acTh KOMIICTCHIINHN) OIICHKH Pe3yIIbTaTOB cpencTea
1 2 3 4
OK-7 ciocoGHOCTH K 3HaTh: OpUMEHSTh moiy4deHHsle | [IpakTndeckoe
CaMOOpraHu3aluy U CTpyKTypy CaMOCO3HaHUs, €ro | 3HaHUs s OOBSICHEHHUS | 3aHATHE,
caMo00pa30BaHUIO poNb B IKM3HEAGSATEIBHOCTH | YCIOBHM MPOTEKAHUS nabopaTopHbIe
JIMYHOCTH. ¢usnyeckux sBIEHUH B | paboThI,
.Bugpl caMOOLIEHKHM, YpPOBHHM | MPUPOAE H HPUHATHUS | KOJUIOKBHYM.
NPUTS3aHUM, WX BIMSHHUS Ha | IPAKTUYECKUX PpEIICHUH | TECTUpOBAaHUE.
pe3ynbTaT  00pa30BaTENbHOH, | B IOBCEIHEBHOMN JKU3HH;
npodeccuoHaIbHOMN (dhopmupoBathb
JIESTEIILHOCTH. COOCTBEHHYIO TIO3UIIHIO
Orarnsl npodeccHoHaNnbHOTO | 10 OTHOILICHHIO K
CTaHOBJICHUS TMIHOCTH ¢dusHIeCcKOi
Ymerb: nHpopMmanny,
CaMOCTOSITEeIbHO ~ OLEHMBATh | MOJNy4yaeMOW M3 Ppa3HBIX
POJIb HOBBIX 3HAHH, HABBIKOB M | HCTOYHHKOB,
KOMIIETEHIIUH B
obpazoBaTenbHOM,
npodeccnoHanbHOMI
JIeSITeIIbHOCTH.

HHaHI/IpOBaTL U OCYHICCTBJIATH
CBOKO JCATCIBHOCTH C Y4YCTOM
PpE3ysIbTaTOB aHaju3a,
OLCHUBATb W HPOTrHO3UPOBATH

MOCJEACTBHS cBoeit
COIMAJIbHOU Hu
npodeccnoHanbHOM
JIESITEIILHOCTH.

Baagern:

.HaBrikamMu no3HaBaTeNbHONW U
y4eOHOM JIESITENILHOCTH,
HaBBIKAMU paspelieHus
npoGem.

HaBrikamMy mowcka METOHOB
pelleHns NpaKTUYeCKUX 3ajad,
MPUMEHEHUIO Pa3IUYHBIX
METO/IOB ITO3HAHUS.

dopmamu u METOJaMH
caMooOy4YeHHs u
CaMOKOHTPOJISI.
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6.2 Illkana oneHNBaHUs IVIAHUPYEMBIX Pe3yJbTATOB 00y4eHUsI

6.2.1 Texymuii u pyoe:KHbII KOHTPOJIb
B pamkax Tekymiero u py0eXHOro KOHTPOJIS [0 AUCHUIIIMHE CTYICHT MOXET Ha0paTh 110
70 6aymoB. Pactipeenienne 60auioB MPUBEICHO B TaOJIUIIE.

[Ixana oneHuBaHusd

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

6 Yactuunoe [Tonnoe nmu | [lonnoe nnm [Tonnoe W
IIOCEILEHUE 4aCTUYHOE YaCTUYHOE YaCTUYHOE
ayJTUTOPHBIX MoceleHue noceuieHue noceueHne
3aHATHUH. ayJIUTOPHBIX ayJIUTOPHBIX ayJIUTOPHBIX
HeynosnerBopuren | 3anstuid. Yactuunoe | 3ansatuil. [lonmnoe | 3anstuii.  IlonHoe
bHOE  BBINIOJIHEHHUE | BBITIOJHEHUE U | BBIIIOJTHEHUE U BBITIOJIHEHHE u
mabopaTopHBIX U | 3aluTa 3amuTa 3aIuTa
MIPAKTHYECKUX 1a00paTOpHbIX U | JIaOOpAaTOPHBIX U 1a00paToOpHbIX U
pabor. [Tnoxas | mpakTHYECKHUX MPAKTUYECKUX MPAKTUYECKHUX
MOATOTOBKA K | pa0oT. pabor. pabor. Bricokue
OarIbHO- Y aoBneTBopuTeNnbH | Xopouiue MOKa3aTeNu 1o
PEHUTHUHTOBBIM bl TIOKa3aTeJM IO | TOKAa3aTelu Mo KOJUIOKBUYyMaMm |
MEPOIPHUATHSIM. KOJUIOKBUYMaM ¥ | KOJUJIOKBUYMaM U | TECTUPOBAHUSIM.
Crynent HE | TECTUPOBAHUSM. TECTUPOBAHUSM.
JIOTTYCKaeTCsl K
MIPOMEKYTOUHOU
aTTecTaluu

6.2.2 TlpomexkyTOUHASl ATTECTAIUA
Onenka pe3yabTaTOB OCBOCHUS Y4eOHOW IUCHUIUIMHBI B 1 cemecTpe NpOBOAUTCS IO
CIEAYIOUIEH IIKaJe, MPUMEHIEMON Ha 3a4eTe:

Cemectp [[Ikana olleHUBaHUS
He 3auteno 3a4TeHo
(36-60 6annoB) (61-100 6anioB)
7 Crynent wumeer | CtyneHT umeer 36-45 06amioB 1o UTOraM TEKYILEro U PyOeKHOTO

BOIIPOC M  HE
pemmunn 3aaaqy.

36-60 6ayIoB 1O | KOHTPOJISA, HA 3a4eTe /1ajl MOJIHBIN (YaCTUYHBIIN) OTBET Ha

UTOraM TEOPETUYECKUI BONIPOC M YACTUYHO (ITOJTHOCTHIO) PEILUII 3a/1auy.
TEKYIIETo u | Crynent umeet 46-60 6anioB Mo UTOraM TEKYIIETro U pyOeKHOTO
pyOexHOTO KOHTPOJIS1, Ha 3a4€Te JaJl ITOJIHBIM OTBET HAa OJIMH BOIPOC WU
KOHTpOJIS,  Ha | pellWI 3ajauy.

3auére He | Ctyaenty, umeromemy 61-70 GangoB mo uTOraM TEKYLIEro MU
OTBETHUJI Ha | pyOeKHOIrO KOHTpPOJISI, BBICTABISIETCS OTMETKAa «3auTeHO» 0e3

TEOPETUUECKUN cIayd 3a4uéeTa.

OrneHKa pe3ynbTaTOB OCBOCHHS Y4YEOHOW MUCIMIUIMHBI BO 2 CEMECTPE IPOBOIUTCS IO
HIKaJe, MCIO0Jb3yeMON Ha YK3aMeHe:

Cemectp

HGYIlOBJ'IeTBOpI/ITe
JIBHO

(36-60 6amnoB)

[Ixana oneHuBaHus

Y I0BNETBOPUTENBH Xoporio OTar4HO
0 (81-90 6annoB) (91-100 6amnoB)
(61-80 GamnoB)
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Crynent umeer 36-
60 OammoB 1O
WUTOTaM TEKYIIETO
u pyOexxHOTO
KOHTPOJIS, Ha
JK3aMEHE HE Jal
IIOJIHOTO OTBETA HU
Ha OJIMH BOIIPOC.

Crynent umeer 36-
45 OawioB 1O
WUTOTaM TEKYIIETO

u pyOexxHOTO
KOHTpPOJIS, Ha
JK3aMCHE an
TTOJTHBIN OTBET

TOJNBKO Ha OJUH
BOIIPOC

Crynent umeetr 36-
50 0aIoB 1o
UTOTaM TEKYIEro W

pyOeKHOTO
KOHTPOJIS, Ha
IK3aMEHE aai

MOJIHBIM  OTBET Ha
OIMH  BONPOC U
YaCTUYHO
(MOTHOCTBIO)
OTBETUJI Ha BTOPOH.
Crynenr umeer 46-
60 OamioB 1O
UTOTaM TEKYIIETOo U

pyOeKHOTO
KOHTPOJIS, Ha
IK3aMeHe nan

MOJHBIA OTBET HA
OJIMH BONPOC WJIH
YaCTUYHO  OTBETHUII
Ha 00a Borpoca.
CryneHT uMeeT o
UTOTaM TEKYIIETO U
pyOexKHOTO
KOHTPOJIS 61-70
0aIoB Ha SK3aMeHe
HE Jlal IOJIHOTO
OTBETa HU Ha OJUH
BOIIPOC.

Crynent umeert 51-
60 6amIoB 11O
UTOTaM TEKYIIETro 1
pyOeKHOTO
KOHTPOJIS, Ha
SK3aMCHE Aai
ITOJIHBIA OTBET Ha
OJIMH BOTIPOC H
YaCTUYHO
(IOTHOCTBIO)
OTBETHUJI HA BTOPOH.
Crynent umeet 61 —
65 6auIoB 10
UTOTaM TEKYIIETO U
pyOexHOTO
KOHTPOJIS, Ha
9K3aMeHe Jan
IIOJTHEIA OTBET Ha
OJIMH BOTIPOC H
YaCTUYHO OTBETHUII
Ha BTOopoil. CTyieHT
nmeet 66-70 6amioB
10 UTOTaM TEKYIIETO
U pyOeKHOTO
KOHTPOJIS, Ha
dK3aMeHe) aall
MTOJTHBINA OTBET
TOJBKO Ha OJIMH
BOIIPOC.

CryneHtr uMeer
61-70 OayutoB 1O
HUTOTaM TEKYIIETro

u pyOexKHOTO
KOHTPOJIS, Ha
JK3aMEHe nan

IOJIHBIA OTBET Ha
OJIUH BOMPOC U
YaCTUYHO
(IOJTHOCTBIO)
OTBETHUII
BTOPOM.

Ha

IIIkajia cOOTBETCTBUS PEHTHHIOBBIX OLIEHOK MATHOANIBHBIM OLIEHKAM /IJIsl OLIeHUBAHUSA

KYPCOBOii padoThI

Peittunronas oreHka (B 6ajuiax) Onenka 1o nATuOaNILHOM IIKaJe
91-100 «OTIIMYHO
81-90 «XOPOILIO»
61-80 «YJIOBJIETBOPUTEIIBLHO
MeHee 61 «HEYJIOBJIETBOPUTEIIHLHO)
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7. Y4eOHO-MeTOAMYECKOE OOecTieYeHHe TUCHUILINHBI (MO1YJIs1)
7.1 OcHoBHas1 JUTEpPaTYpa

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

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

3. Bombkenmteitn B.C. COopHuk 3amad mo obmiemy 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 [DIEKTpOHHBIN pecypc]: yueOHux/ Hukepor

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

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

5. Obmas ¢usuka [DNeKTpOHHBIN 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 obmeit pusznku. OcHoBwl pusuku. T. I. Mexanuka. DIEKTPUYECTBO U MarHETU3M.

Konebanus u BoHBL. BostHOBas ontrka [ DneKTpOHHBIH pecypc]: Y4eb. mocodue: 1ist By30B. /

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

OU3SMATIIAT, 2007."

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

N =

7.2 lonoJIHUTeIbHAS JIUTEPATypa

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

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

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

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

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

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

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

8. Tpodumona T.!. Kpatkuit kypc Gu3MKH ¢ MpUMepaMu pelieHus 3a1a4d. YuedHoe nocodue. M.
«KHOPVYC». 2007.

9. Obmas ¢usnka (MexaHuka). Bompocel u 3amaHust Uisi TPOBENCHUS PEUTHHTOBBIX U
CEeMMHAPCKHX 3aHATHH (yueOHo-meT.u31.) TemykyeB M.M., [luniunosa A.X., Ille63yxoBa M.A.
KBbI'Y, Hanpuuk, 2003.

10. OGmas ¢pusuka (MonekynspHas Gusnka). Borpocs! u 3aganus A NPOBEACHUS PEUTHHTOBBIX
U CEeMUHApCKuX 3aHiTui (yueOHo-mer.u3n.) TemykyeB M.M., Ilununosa A.X., l1le63yxoBa
M.A. KBI'Y, Hanpuuk, 2005.

11. Ob6mas ¢usuka (Mexanuka. MonekynspHas ¢usuka). Borpockl u 3aanus Ay NpoBeaeHUS
PEUTHHTOBBIX U CEMHHAPCKUX 3aHATH (yueOHO-MmeT.u31.) TemykyeB .M., [lununosa A.X.,
[le63yxoBa M.A. KBI'Y, Hanpuuk, 2005.

12. OOmas ¢u3uka. DIEKTPUYECTBO U MArHETHU3M. DJIEKTPOMArHUTHbIE KoJeOaHHUsl W BOJHBI.//
TemykyeB U.M., [lununosa A.X., l1le63yxoBa M.A., TnynmoBa M.M. KbI'Y, Hanpuuk, 2011.

13. 2. «Obmas ¢usuka. OnTuka. DIEMEHThl aTOMHOW U siiepHO pusukm» // AmnekoBa A.M.,
[ununosoi A.X. KbI'Y, Hanbuuk, 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. O6mas gusmka. JlabopaTopHbIil MpakTHKYyM. A3H30B
N.K. Tnynosa M.M. [Hununosa A.X. KbI'Y, Hanbuunk, 2005.

15. Obmas ¢usuka. Jlaboparopusrii nmpaktukym. A3uzoB/.K. KymaxoBA.M. u ap. KBI'Y,
Hanpuuk, 2006.

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

17. ®usuka. Mexanuka v MosieKyisipHas pusuka. JlabopatopHsiii mpakTukym. Aszmuzos NL.K.,
Kapnanona 3.1., [luniunoBa A.X., Hanpuuk, 2014.

18. Mexanuka . MonekynsapHas pusuka u TepMoarnHaMuka. JlabopaTopHbIil IpakTUKYM. A3H30B
N K., AniekoB A.M., KymaxoB A.M., Tnynora M.M., [{unnaoa A.X., [lle63yxoBa M.A.

19. Hanbumk 2016.

20. Ontuka. AToMHas u saepHas ¢usuka. JlaboparopHsiii mpaktukym. A3uzos M.K., Anekos
A.M., Kymaxos A.M., Tnynoa uM.M., [ununosa A.X., [lle63yxoBa M. A., Illepuea 3.X,
Hanpuuk 2016.

21. DnexTpuyecTBO U MarHeTU3M. JlabopaToOpHBIN MPAKTHKYM.. Asuzos UK.,
ArnekoB A.M., Kymaxos A.M., Tnynosa M.M., Ille63yxoBa M.A., lllepuesa 2.X, Hanbunk
2018.

22. OnexrpuuectBo U marHetusM. Onrtuka. A3uzoB W.K., [Hununosa A.X., Illepuena 3.X.,
Hanpunk 2018.

7.3 UnTepHeT-pecypchbl

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

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

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

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

7.4 llepeyensb npogeccHoOHATBHBIX 023 JaHHBIX U HHPOPMALMOHHO-CIIPABOYHBIX CHCTEM

1. http://www.diss.rsl.ru - IBJI PI'B - DnexTpoHHbIE BEpCHH MOJIHBIX TEKCTOB AUCCEPTALIHIA
u aBTopedeparoB u3 ponna Poccuiickoit rocyaapcTBeHHON OMOIMOTEKH

2. http://elibrary.ru - DnekTpoHHas OMOINOTEKA HAYUHBIX ITYOJIUKALIUHI.

3. http://polpred.com - O630p CMU Poccuu u 3apy6esxps. IloaHble TEKCTHI + aHATUTHKA U3
600 n3nanuit o 53 orpacisam

4. https://www.gost.ru/portal/gost//home/standarts - @enepanbHOE€ areHTCTBO IO
TEXHUYECKOMY PETyJIHPOBAHUIO U METPOJIOTUU

6. http://www.consultant.ru/ - cipaBo4yHo-1ipaBoBas cucrema KoncynpranT [lntoc

7.5 IlporpaMmmHoOe o0ecnieyeHne COBpeMEeHHbIX HHPOPMALOHHO-
KOMMYHUKAINHOHHBIX TEeXHOJIOTHii

MoiiO¢uc Crangaptasiii, Ne V 2123829, Kaspersky Endpoint Security CranmapTHbIii
Russian Edition Ne muuensun KLA863RAVFQ, Acrobat Pro DC for teams ALL Multiple
Platforms Multi European Languages Level 1 (1-9) Education Named License
65297997BB01A12, Foxit PDF Reader, 7zip

8. MaTepuanbHO-TeXHUUYECKOE o0ecniedyeHne T CIUMINHbI

JlekuunoHHBIN Kypc MO AUCHUIUIMHE «DPU3HMKa» TPOBOJUTCS B CHELUATU3UPOBAHHOMN JEKIIMOHHON
ayIUTOPUU OO0OPYAOBAHHOM MPOEKTOPOM, HOYTOYKOM C 3allMCAaHHBIMA Ha HETO 00ydYarouiuMu
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http://www.physbook.ru/
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https://www.gost.ru/portal/gost/home/standarts

nporpamMmmamu 1o ¢usuke. B ayauropun umerorcst 70 mocaio9HbIX MECT.

JlaBopaTopHble 3aHSTHUS TPOBOAATCS B CIECLHUAIU3UPOBAHHBIX J1A0OPATOPUSAX OCHAIEHHBIX
HECKOJIbKUMH JIeCSATKaMU J1a00paTOPHBIX PabOT, 0XBATHIBAIOIINX BCe pa3aelsl oomieit ¢pusukn. [1o
BCEM paszeiaM HMMEIOTCS JabopaTopHble MPAKTUKYMbI, IJIE OTPAKEHO COJIep)KaHue, KpaTkKas
TEOpHs, TOPSIOK BBIMOJHEHUSI PaOOThI, KOHTPOJbHBIE BoOMpochl. [lpakThueckue 3aHATHSA
OPOBOAATCS B ayIJUTOPHUM OCHAIIEHHONW WHTEPAKTUBHOM JIOCKOHM, HMMEeTCs JOCTaTOYHOE
KOJINYECTBO 33JJaYHUKOB U y4eOHUKOB.

[Ipu npoBeneHnH JTEKIIMOHHBIX U CEMUHAPCKUX 3aHITHI UCIIOJIB3YIOTCA:

JIUYEH3UOHHOE NPOSPAMMHOE obecnedenue:

— IIpoaykrer Microsoft (Desktop EducationALNG LicSaPk OLVS Academic Edition
Enterprise) moanucka (Open Value Subscription);

— AwntuBupycHoe mnporpammHoe obecneuenue Kaspersky  Endpoint  Security
Cranmaptabiii Russian Edition;

— AltLinux (Anst O6pa3zoBanue 8);

€680000HO pacnpocmpatsiemvle NPOSPaAMMbL:

— Academic MarthCAD License - MarematH4eckoe MpOrpaMMHOE OOECIICUCHHE,
KOTOpPO€ TI03BOJISIET BBHIMOJHATH, AaHAJIM3UPOBATh BaKHEWIIME WHXKEHEPHBIE pacyeTbl U
0OMEHUBATHCS MU,

—  WinZip mis Windows - mporpaMm AJis CKaTUs U PacliakoBKU (ailios;

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

— Far Manager - KOHCONbHBIM (hallIOBBIII MEHEIKEp Ui OINEPAIOHHBIX CHCTEM
cemeiicrBa Microsoft Windows.

9 OCOBEHHOCTHU PEAJ/IMBALIUU JUCHUIIVIMHBI [JIs1 MHBAJIMAOB U
JIML C OTPAHUYEHHBIMH BO3MOXKHOCTSAMMU 310POBbSA

JUis CTYAEHTOB C OTPaHUYEHHBIMH BO3MOKHOCTSIMH 3JI0pPOBBSl CO3JaHbl CIIELUAIbHbBIE
yCIIOBHS JUISl TOTy4eHus: 00pa3oBaHus. B 1ensx JOCTYIHOCTH MOJTY4€HHUs BhICIIEr0 00pa30BaHUs
1o o0pa3oBaTeIbHBIM MpOrpaMMaM HMHBAIMJAMHU U JIMLIAMHU C OTPAaHUYEHHBIMH BO3MOKHOCTSIMU
3/10pOBbsI YHUBEPCUTETOM 00€CIIeUMBAETCS:

1. AnbTepHaTUBHAs BepcHs OPUITHATBHOTO caiiTa B ceTu «IHTepHET» M5 CIIa00BUISIINX

2. JIns MHBAJIMIOB ¢ HAPYLICHUSIMHU 3peHUs (caboBUASIINE, ClICIbIE)

- TPUCYTCTBHE ACCHUCTEHTA, OKAa3bIBAIOIIErO OO0ydYaromemycsi HeoOXOJIMMYyI0 IOMOIIb,
NyOonupoBaHUE BCIyX CIPABOYHOM HMH(POpPMALMM O paclMCaHUM Y4YeOHBIX 3aHATHH; HaIMuue
CPEICTB JUISl YCWJIEHUS OCTaTOYHOIO 3pEHUs, OpaillieBCKOW KOMIBIOTEPHOM TEXHHUKH,
BUJICOYBEIMUUTENEH, TMporpaMM HEBHM3YyalbHOTO JOCTyna K HHPOpPMALUHU, MPOrpaMM-
CHUHTE3aTOPOB PEUYM U IPYTUX TEXHUYECKUX CPEICTB IMpHeMa-Tepeaadu yueOHol uHpopManuu B
JOCTYIHBIX (OpMax JUIs CTYJAEHTOB ¢ HApyILIEHUSIMH 3pEHHUS;

- 3a/1aHU JUT BBITIOJTHEHUS HAa SK3aMEHE 3aUNThIBAIOTCS ACCHCTEHTOM;

- TUCbMEHHBIE 33JaHUs BBIIOJHAIOTCS Ha Oymare, HaJUKTOBBIBAIOTCS ACCHUCTEHTY
00ydJarommMmces;

3.1n1 WHBANUAOB U JMI[ C OTPAHUYEHHBIMH BO3MOXKHOCTSMHU 3/I0pPOBbS IO CIyXYy
(cmabocnplianiue, TIyxue):

- Ha 3ayeTe/>K3aMeHe NMPHUCYTCTBYET aCCUCTEHT, OKa3bIBAIOLIUI CTYJEHTY HEOOXOAMMYIO
TEXHUYECKYIO MOMOIIb C YIETOM HMHAWBUIYAIBHBIX 0COOCHHOCTEH (OH IMOMOTaeT 3aHATh pabouee
MECTO, IePEBUTAThCS, TPOUUTATH U OPOPMUTH 3a/1aHUE, B TOM YHCIIE 3alMChIBask O]l AUKTOBKY);

- 3a4eT/9K3aMEH NPOBOJUTCS B MUCbMEHHOU (opMme;

4. Jlns vHBaIMAOB U JIMI C OrPAaHUYECHHBIMH BO3MOYKHOCTSMHU 3JI0POBbS, HMEIOLINX
HapyIlIEHHUs OMNOPHO-IBUIATEIbHOIO almapara, CO3/JaHbl MaTepHAIBbHO-TEXHUYECKHUE YCIIOBHS,
o0ecrieunBaroIie BO3MOXXHOCTh OECHpPENsITCTBEHHOIO JOCTyNa oO0ydaroluxcsis B ydeOHbIe
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NOMEIICHUSI, OOBEKTY INHTAHUs, TyaJeTHbIE W APYrHe IOMEUICHUS YHHBEPCUTETa, a TaKKe
npeOBbIBaHUS B yKa3aHHBIX MOMENICHUSX (HaJHYHE PACIIUPEHHBIX ABEPHBIX IPOEMOB, IOPYYHEH 1
JPYruX MpUCocoOICHU).

- THMChMCHHBIC 3aJaHUs BBIIOJIHIIOTCS HA KOMIIBIOTEpE CO CHELUAIH3UPOBAHHBIM
POrpaMMHBIM 00€CIICUCHHEM HJIH HaIMKTOBBIBAIOTCS ACCUCTEHTY;

- TI0 JKEJIAHUIO CTYJICHTA YK3aMEH ITPOBOJIUTCS B YCTHOU (opme.

OOyyaromyecs: U3 4Kcia JIMI C OrPaHUYCHHBIMUA BO3MOYKHOCTSIMH 3/I0POBbs 00€CIICUCHBI
ANIEKTPOHHBIMHU 00Pa30BaTEIbHBIMH pecypcamMu B popMax, afalTUPOBAHHBIX K OTPAHUYCHUSM HX
3JI0POBBSI.

10. JUCT UBMEHEHUI (JOIIOJIHEHUIA)

B pabouyro mporpammy 1o aucuuiuinie «Dusnkar»
10 HaIlpaBJICHUIO MTOATOTOBKHU 110 HanpasieHUIo noArotosku 27.03.02 YnpasneHue kauecTBOM

Ha 20__ - 20__ yueOHbIH TOA

Ne JuemeHT (myHkT) PII/{ Ilepeyenb BHOCMMBIX IIpumeyanue
n/n H3MeHeHUil (JIONOJIHeHNH)

OO6cyx/1eHa U peKOMEHI0BaHa Ha 3aceaHuU Kadenpsl (GU3UKU HAHOCUCTEM

poTOKOJ Ne OT « » « » 20 T

3aBenyromuii kadeapoii / /
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