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1. lean u 3agaun AUCHUATIHMHBI

1.1 Henp qucuuruivHel — GopMUpOBaHUE KOMIIETEHIIHIA:

OIIK-4 CnocoGeH oCyIIEeCTBIATh TyXOBHO-HPABCTBEHHOE BOCIUTAHHE OOyUYarOIIMXCSl HA OCHOBE 0Aa30BBIX
HAIMOHAJIBHBIX [IEHHOCTEN

IIK-1 Criocoben mpoBOAWTh CHCTEMaTHYeCKH aHaau3 d(PGEKTUBHOCTH yYEOHBIX 3aHSITHH W MOAXOIOB K
00y4JeHHIO

[TIK-2 CriocoGeH m1aHupoBaTh U IPOBOAWTH YUEOHBIC 3aHATHS 110 TPETIOTABAEMOMY MTPEIMETY

1.2 Tumel 3aga4 npogecCHOHANBHOU NeATeNbHOCTH, K KOTOPBIM TOTOBSTCS OOydYarolIuecsi B paMKax
OCBOCHUS JUCLUIIIIUHBI:

- megarorudyecKui
- NPOEKTHBIN

1.3 JlucumriinHa OpUEHTHPOBAHA Ha MOATOTOBKY OOydYaroUIMXCs K MPo(ecCHOHaIbHOM JAEATEIbHOCTH B
cepe: 01 OOpazoBanue u Hayka (B cdepe MOIMIKOIBHOTO, HAYaJIBHOTO OOIIEr0, OCHOBHOTO OOIIEro,
cpeaHero obmero obpa3oBaHusi, NPO(EecCHOHATBHOTO O00y4YeHHs, NPOPECCHOHAIBLHOTO 00pa30BaHMS,

JOTIOJTHUTEIBHOTO 00pa30BaHMs)

1.4 B pe3ynbTare 0CBOCHHS JUCHUIUIMHBI y 00YYarOIUXCs TOJKHBI OBITH C(OPMUPOBAHBIL:

O06001TIeHHBIC TPYIOBEIE
(yHKIMH / TPYAOBBIC
(YHKIMY / TPYAOBBIC HIIH

Kon n HammenoBaHue
xommnereniuu ®I'OC BO,
HEOOXOOUMOM IS

MHankaTopbl JOCTHKEHUS] KOMIIETEHIIAM

npodeccroHaIbHEIC (hopMHpOBaHUS TPYJIOBOTO
nercTBus (MIpH HAUTHIUAH WIH PO eCCHOHATBLHOTO
npodcTangapra) TEHCTBUS
OIIK-4 Cniocoben [Ipumenser TEXHOJIOTUU OpraHu3alHU
OCYIIECTBIISATh JYXOBHO-HPABCTBEHHOTO  BOCHHUTAHHUA  OOYYarOIIUXCS,
JTyXOBHO-HPABCTBCHHOE HampaBJCHHBIE HAa  (OPMHUPOBAHHE  KYJIBTYPHBIX,
BOCITUTaHKE O0YYAIONINXCS |PEMTHO3HBIX ¥ 3THO-HAIMOHAIBHBIX TPATUIHH, 0a30BBIX
Ha OCHOBE 0a30BbIX HAITMOHAJBHBIX IIEHHOCTEH B paMKaX IMPernoiaBacMoro
HaI[MOHAJBHBIX IIECHHOCTEH |mpenMeTa

-A/01.6 [TIK-1 Cniocoben npoBonuts |OO0CHOBBIBACT u YIUTBIBACT 0COOCHHOCTH
Oo6mrenenaroruaeckas CHUCTEMATHYCCKUI aHAIN3  |IIPOCKTHPOBAHUS 00pa30BaTEILHOTO MpoIecca 1Mo hu3uke
dbysakmusa. O0ydueHmne 3¢ (EeKTUBHOCTH YUY€OHBIX |B 00pa30BaTeIbHOM YUPEXKICHUU OOIIEro oOpa3oBaHMS,
3aHSITHH U TOIXOJI0B K TIOJIXOJTBI K IUTAHUPOBAHUIO obpazoBarebHON
00y4eHHIO NeSITEIBHOCTH;  COJIEpPKaHWe  IIKOJBHOTO  MpeaMeTa
«puszuka»;, GOpPMBI, METOABI W CPEACTBA OOyYCHHS

(u3uKe, COBpeMEHHBIC O0O0pa30BATEILHBIC TEXHOJOTHH,

METOINYECKHE 3aKOHOMEPHOCTH 1704 BEIOOpA;

0COOCHHOCTH YaCTHBIX METOJIUK O0ydYeHHS (DU3MKE
-A/01.6 [TIK-2 Cnocoben PazpabareiBacT  WHAMBUIAYaTbHO  OPHCHTHPOBAHHBIC
Oomienenarornieckas TUTAHUPOBATH U TIPOBOJIUTH | TIPOTPAMMEBI, METOTUYCCKUE paspaboTKu "

dbysakmusa. O0ydeHne

y4IeOHBIC 3aHSTHS TI0
MperojaBacMoMy MPEaAMETY

TUJIAKTHYECKUE MaTepHallbl ¢ YYeTOM WHAWBUAYAITbHBIX
ocobeHHOCTEH oOOydJaromuxcss B IESIX peanu3alun
rHOKOTO anropuTMa YIpaBICHUS MpoIIeCCOM
obpazoBaTeTbHOU NESATeTLHOCTH 00yJaromuxcs;
OLICHMBAET JIOCTM)KEHHsI OOy4YalolMXCs Ha OCHOBE
B3aHMHOTO JIOTIOJTHEHUS KOJIMYECTBEHHON u
KaueCTBEHHOM XapaKTePUCTUK 00pa3oBarebHBIX
pe3ynbratoB  (mopTdonano, TpodwmiIb YMEHHN, ITHEBHHK
TOCTYKCHHUH U . )

1.5 CormacoBanue MCKIUCHTUIITIMHAPHBIX CBs3eH JAUCIMIIINH, OGCCHG‘-II/IBEIIOH_II/IX OCBOCHHC KOMHGTGHHHﬁ:




OIIK-4 CriocobeH oCylIeCTBISATh TyXOBHO-HPABCTBEHHOE BOCIIMTAHUE OOYJArOIINXCS HA
OCHOBE 0a30BBIX HAIIMOHAIBHBIX LIEHHOCTEH

Ne HaumenoBanue dopma
/o JUCUUILINH, o0yueH
OTIPEIEISIOMNX us
MEXIUCIUIUIMHAPHBIE | 3a04Ha
CBSI3U o
(cemect
p)
214

—

Hcropus neparoruku | +
1 00pazoBaHUs

2 |O3nakoMuTeNLHAS + | +
MPaKTHKA

3 |OCHOBBI BOXKATCKOM +
JIeSITeIbHOCTH

[IK-1 CnocobeH mNpoBOIUTH CHUCTEMATUYECKUN aHamu3 dS(PPEKTUBHOCTH YUeOHBIX
3aHSATHH U TIOAXOMIOB K 00yUCHHIO

Ne HaumenoBanue dopma oOyyeHus
/o JHCIUATLINH,
OTIPENETIAIONINX
MEXIUCIUIUIMHAPHBIE
CBSI3H

3aouHas
(cemectp)

314 (5|6 |7]|8

1 [AmanTanmonHas +
JTUCHUTIINHA IS
WHBAJIUIOB | JIUIL C
OB3 "OcHoBbI
HAHO2JIEKTPOHUKH"
2 [MeTomuka + |+ |+ |+ |+
MIPeToIaBaHus
npOoUIBHBIX
JTUCITUTLINH

3 (MeTons! +
MaTeMaTH4YeCKOMH
¢buznkn

4 (ITegarorndueckas + +
MPaKTHKA
5 |IIpobmemsr +
COBpPEMEHHOW (PU3UKHU

[IK-2 CrnocobeH muraHupoBaTh W TMPOBOIUTH YUYEOHBIC 3aHATHUS 1O TPEIOAABAEMOMY
peaIMeTy

Ne HaumenoBanue dopma oOyyeHus
/o JHCIUATLINH,
OTIPEICIISIIOITIX 3aounas
p (cemectp)
MEKIUCIUTUTMHAPHEIE
CBA3H 113(4|5]|]6([7]18]9
1 [AmanTanmonHas +

JUCLUIUINHA JUIS
VMHBAJIUIOB U JIUI] C
OB3 "OcHoBbI
HAHO2JIEKTPOHUKH"




2 |Uctopus u + | +
METOHO0IO0THS HUIUKU

3 (MeTomsl +
MaTeMaTHIeCKON
(hu3MKH

410cHOBBI + |+ |+ |+
TEOPETUUYECKOU
(hu3MKH

5 |TIpakTUKyM 10 +
peIIeHUI0
(hU3MYECKUX 32134

6 | [Ipemmurmomuast +
NpaKTHKA

7 |[TpoGnembI +
COBpPEMEHHOU (HU3UKU

8 | OnexTpopaamorexHuk + | +
a

9|9nemenrapnas +
¢uznka

2. Mecto nucuuninHbl B cTpykrype OIl 6akanaBpuara:

JuctumuinHa «OO01m1as 1 SKCepuMeHTalbHas (GU3UKa» OTHOCUTCS K 00s3aTeIbHON YacT y4eOHOTo IjiaHa
OII no nanpasnenuto noaroroBku 44.03.01 - [lexarornueckoe oopa3oBaHue.

JuctunmHa «OO01mmas u sKcriepuMenTainbHas pusnka» uzydaercs B 2, 3, 4, 5, 6, 7 cemecTpax.

3.00beM U coep:kaHMe TUCHUILTHHBI
3.1.00beM gucoumummasr: 30 3.¢.
3aounas: 30 3.e.

Bun yueOHo# paboTh 3aounas
(Bcero 4yacoB)
O0mast Tpy10éMKOCTb TUCHHUILIHHBI 1080
KonrakTHast pabora 96
Jlexuuu (Jlexuum) 32
JlaGoparopnsie (J1ab. pab.) 24
[Tpaktuueckue (IIpakr. pab.) 40
CamocrosrenbHas padota (CP) 930
DK3aMeH 54
3.2.ConepxaHue Kypca:
Ne Ha3zBanue Bun yuebHoMU DOpMBI TEKYIIETO
TEMBI paszena/TeMsbl pabortsl, Hac. KOHTpPOJIS
Jlex | JIa6 |IIpa | CP
UM | . | KT
pab. |pab.
313 (3] 3

2 cemectp




Knaccuueckas
MeXaHUKa

TectupoBanue;
Ompoc;
KonrtponbpHas
4 | 64 pabora;
2 IIpakTueckoe
3a/aHue s
[IPaKTUYECKON
HOJTOTOBKH
DeMeHTbI
MEXaHUKH

Tectuposanue;
Ompoc;

KonrtponbpHas
pabora

- 4|23
KUIKOCTH.

MonexynspHas
¢buzmka.

TectupoBanue;
Ompoc;
KonTposnbHas
[ pabora;
4 1148
4 [IpakTyeckoe
3aJjaHue JUIst
MPAKTUYECKON
MOJTOTOBKU
TepmoguHamuka.

KonTponbHas
pabora; Ompoc;
TectupoBanue;
IIn
3 2 4 183 | [IlIpakTuueckoe
3aJjaHue JUIst
MPAKTUYECKON
MOJTOTOBKU

OnexTpocTaThKa

Tectuposanue;
Ormpoc;
- 120
KontponbpHas
pabora
ITocTostHHBIN TOK.

KonrtponbpHas
pabota; Onpoc;

b

TectupoBanue
Maruetusm TectupoBanue;
202|120 Ortpoc;
KonTponbHas
pabora

Onruka

KontponbpHas
pabota; Ompoc;

6 | 6 | 6 (153

TectupoBanue
DeMeHTbI

Tectuposanue;
KBAHTOBOM TEOPUH. | o | o | | ¢3 Omnpoc;
KonrtponbpHas
pabora

OCHOBBI aTOMHOU U

KonTponbHas
SIIepHON (U3HKHU. 8

pabora; Ompoc;

- | 10 | 153

TectupoBanue



Tema 1. Knaccuveckast mexanuka (ITIK-1)
Jlekuus.

Mecto ¢usuku B cucreMe Hayk o mnpupoze. [IpoctpaHcTBo M BpeMs Kak (OpPMBI CYIIECTBOBaHHS
nBUKyLIeiicss Matepuu. OTHOCUTENBHOCTD ABUKEHUS. DOpMBbI onucaHus JBUKEHHUS MaTepHalbHON TOYKU.
[lepemerienue, CKOpOCTh, yCKOpeHHE. TaHreHIIMaIbHOE U HOpMallbHOE yCKOpeHHs. Kunematnka BHKEHUS
M0 KPHUBOJMHEHHON TPACKTOpUH. J[BHKEHHE IO OKPYKHOCTHU. YIIIOBAas CKOPOCTh, YITIOBOE YCKOpPEHHE.
[TpeobpazoBanms [anmnes. Kitaccuueckuii 3aKoH CIOXKEHUST CKOPOCTEH.

HNuepumanpHble 1 HEWMHEPIMAJIbHBIE CUCTEMBbI KoOopAuHaT. 3akoHbl HploToHa. Macca, cuna. YpaBHEHHs
nerokeHus. [IpuHuun otHocuTenbHOCTH [anunes. @yHaaMeHTalbHbIE B3aUMOACHCTBUS B NMPUPOE. 3aKOH
BceMupHoro taroreHus. Cuna tsoxectu. Bec tena. Cuna ynpyroctu. Cuiia TpeHusl.

ITonstue 3aMkHyTOW cucTeMbl. MMmynbc marepualbHON TOYKHM, CUCTEMBI MAaTEpUAIBHBIX TOYEK. 3aKOH
COXpaHEHUs UMITyJbca. LIeHTp Macc cucTeMbl MarepuabHBIX TOYEK U 3aKOH €ro ABHXKECHHA. PeakTuBHOE
nsuxeHne. @opmyna K.O. [{uonkosckoro. Kunernyeckas sHeprust MarepuainbHoi Touku. IloreHnmanbHas
SHEpPrusl CUCTEMBI B3auMozeHcTByromux Ten. KoHcepBaTUBHBIE CHIIBL. 3aKOH COXPAHEHHUS U M3MEHEHMS
JHEPIUU B MEXaHUKE.

MoMeHT umnynbca MaTepUalbHOM TOUYKM. MOMEHT cuibl. 3aKOH COXPAHEHHS M M3MEHEHHMs MOMEHTa
KOJIMYECTBA ABM)KEHUSA. MOMEHT MHEpLUU TBepaoro Tena. KuHeTudeckas SHEprus BpallaroIIerocs Telna.
OCHOBHOE ypaBHEHUE IMHAMUKH BPalaTeIbHOIO ABH)KEHUS.

KoneGarenpHoe nBmxkeHHE. YpaBHEHHE CBOOOMHBIX KoyeOaHui. CroxeHHe KoiieOaHWU. 3aTyxaromue
kosiebanus. BeiHyxneHHble konebanus. Pesonanc. ['apMoHMYeCKUid 1 aHTAPMOHUYECKUH OCITUILIATOP.

Bonubl B ynpyrux cpenax. OCHOBHBIE XapaKTEPUCTUKU BOJH. YpaBHEHUE BOJHBI. [IpomonibHbBIE 1
nonepeunble BONHBL. [lomsipuzanus BonH. IlpuHOMI Ccynmepno3unuMu BOJIH. SIBJIeHHE HHTEp(EepeHLnu.
DHeprus BOJIHOBOTO ABMXEHHUS, TOTOK 3Heprun. Ctosguue BoJIHbL. PacnpocTpaHeHre BOJH B HEOAHOPOAHBIX
Y aHU3OTPOIIHBIX CpeJax.

OCHOBHBIE TIOCTYJIAThI CTICIIMAIBHON TEOPHH OTHOCUTENHHOCTH DiHITeHHA. [IpeoOpazoBanue Jlopenra.

Jlnuna otpeska. [IpomMexxyTok BpeMeHU MeXAy OBYMs cOOBITUSIMU. COOTHOIIEHUE MKy HBIOTOHOBCKOU U
PENATUBUCTCKON JUHAMUKOM.

IIpakTH4eckoe 3aHATHE.
Penrenue 3anay no teme «MexaHHKa.
Pemenne 3amad u3 cObopuuka Yeprosa, A.l. 3amaunmk no ¢usmke Nel.1-1.10, 1.15-1.34, 2.1-2.9, 2.34,
2.42-2.44,2.57-2.64, 3.19, 3.38.
JlabopaTopHble 3aHATHS.
Jlaboparopuast pabora Ne 1. BpogHoe 3ansitne. TexHuka Oe3zomacHOCTH TpH padore B (pu3MyecKoit
nabopatopuu. OnpeneneHre MOrperrHOCTeH SKCIIEPUMEHTOB.
JlaGopatopnast pabora Ne 2. Pacuer m M3MepeHHE CKOPOCTH Iapa, CKaThIBAIOIIETOCS IO HAKIOHHOMY
KeEo0y.

Jlabopatopnast pabota Ne 3. [IpoBepka ycioBus paBHOBECHsI TeJla, UMEIOIIETO OCh BpallleHUS.
JlaGoparopnas pabota Ne 4. Usmepenue KI1J] HaKIIOHHO# MI0CKOCTH.

Jlabopatopnast pa6ora Ne 5. Onpenenenne HadaabHOW CKOPOCTH, JAJTBLHOCTH IIOJIETa M BBICOTHI MOABEMA
CHapsja Mpu CTpenboe moa yriaom 450.

Jlaboparopnas pabota Ne 6. M3ydyeHue 3akoHa COXpaHEHHUS MEXaHUUECKON YHEPTHUH.
JlaGoparopnas pabota Ne 7. OnpeneneHue ycKOpeHHst CBOOOTHOTO IMaCHHUS.

Jlabopatopnas pabora Ne 8. M3ydueHue 3akoHa COXpaHEHHS UMITYJIbCaA TIPH YIIPYTOM COY/IapEHUH.
Jlaboparopnas pabora Ne 9. MccnenoBaHue 3aKOHOB BpalaTeIbHOTO ABHUKCHUS.

Jlabopatopnas pa6ora Ne 10. CpaBHeHHEe paOOThI CHIIBI YIIPYTOCTH ¢ U3MEHEHHEM KHHETHYECKON SHEPTHH
Tena.

Jlaboparopnas padora Ne 11. Onpenenenue ko3GphuIIMeHTa TPEHUS CKOIBKEHHSI C MCTIOJIb30BaHUEM 3aKOHA
COXpaHEHUS M MPEBPAIICHUS SJHEPTUH.

Jlaboparopnas pabora Ne 12. M3yueHue koneGaHu IPYKUHHOTO MasiTHUKA.
3ananus AJ51 CAMOCTOSITeILHOI padoThI.



1. CamocTosTenbHOE BHIIOTHEHUE 3a1aHUH U1 1a00paTOPHBIX U MPAKTUUECKUX 3aHATUH;

2. CamocrosTenbHas mpopaboTka yueOHOro ¥ Hay4HOT'O MaTepuaa Mo Ne4yaTHbIM, JIeKTPOHHBIM U
JOpyTUM UCTOYHUKAM;

Pexomenanum: B pe3yJibTare CaMOCTOATEIbHON PadOTHI CTYIEHT A0J1KEH OCBOUTH OCHOBHbIE
BOIIPOCHI Kypca:

OCHOBHbBIE OHATHS KHHEMATUKHU

CxopocCTb.

Yckopenue.

Kunemaruka abcomoTHo TBepAoro tena. CBsA3b TUHEHHBIX U YIIIOBBIX XapaKTEPUCTUK JBUKCHHUS.
JIBu>keHue Tena, OpOIIEHHOTO MO/ YIJIOM K TOPU30HTY.

Cuna u macca. 3akonbl Hetorona. IIpuHIMn HE3aBUCUMOCTH I€UCTBUS CHUIL.

Nmnynbe Tena. 3akoH COXpaHEHHS] UMITYJIbCA.

NN R DD

JIBr>KeHue Tena ¢ mepeMeHHOM Maccoil (ypaBHeHHe Meniepckoro).

0. MexaHudecKuid TPUHITUIT OTHOCUTEIbHOCTH (TTpuHIUT [ amuest).

10.  Cunbl TpeHHS U yIPYTOCTH.

11. Cuna tsxectu. Bec tena.

12.  Cunsl unepuun. [IpuHINI 35KBUBaJIEHTHOCTH.

13.  OCHOBHOI1 3aKOH TUHAMUKH BpallaTeIbHOTO JBUKECHHUS.

14.  Teopema lITeitnepa. MOMEHT HHEPLIMU TPOCTENUIIMNX TEJL.

15. Dwueprus u pabora.

16. T'apmonmnueckue xonebanus. MateMaTHuecKuil 1 GU3NYECKUI MasTHUKH.
17. CnoxeHue rapMOHHYECKUX KojieOaHuil. BekropHas auarpamma. 3aryxaroiiue KoieOaHus.
18. KunemaTuka BOJHOBBIX MPOLIECCOB.

19. Coynapenue Tei.

20. Craruxka.

21. Teopus otHOCUTENBHOCTH. PensaTuBucTckue 3pdexTo.

22.  DJeMEeHTHI a3po- U TUAPOIUHAMUKH.

CamocTosiTe/IbHOE penieHue 3a1a4 u3 coopuuka Yeprosa, A.I. 3agaunuk no puszuke no reme
«MexaHukay.

CamocrosiTeIbHAsI NMOATOTOBKA OTBETOB HA KOHTPOJIbHbIE BONPOCHI [JIsi  BBINOJHEHHS
J1a0opaTopHbIX padoT

Jlabopamopnas paboma Ne 2 Pacuem u uzmepenue CKOpOCMU wapd, CKAMulEaouje2ocsi N0 HAKIOHHOMY
aHcenody

KonTpoabHbIie BOpochI:

1. [Touemy Tpu CKaThIBAaHHUH IIApa TI0 KEIO00Y HEIb3sl HCTIOIb30BaTh opmyiry w = V/R, e R - paamnyc
mapa?

2. Kak mokazaTh, 4TO IBM)KEHHE IIapa 1o kKeno0y paBHOYCKOpEeHHOE?

3. UeM 0OBACHSIOTCS pa3iInyus B 3HAYCHUSAX VTEOp. W VIKCIL., MOJYyYCHHBIX B IaHHOU paboTe?

4. [Tpu xakuXx yriax HaKJIOHA jKeJ100a MOrPeIHOCTH U3MEPEHU MUHUMAJTbHBI?

S. Kakyto ponp urpaer TpeHue B JaHHOM OIbITE?

6. [aiite onpeneneHre MOMEHTa MHEPLIMH.

7. Onpenenuts MOMEHT MHEPLIMH 11apa paguyca R.

1 8. JlaiiTe onpeneneHusi CKOpOCTH B YCKOPEHHS.

Jlabopamopnas paboma Ne 3 Ilposepka yciosus pasnogecus meid, umerouje2o 0cb 8paujeHus
KonTpoabHbIie BOpochI:

1. [Touemy Bbl HEe yUuTBHIBaIi MOMEHT CHJIbI PEAKIIUH OTIOPBI
OTHOCHUTEIIHO TOUYKH OMOpPHI A?

2. YT0 HA3BIBAIOT IUIEYOM CHUIIEI?



3. Haiite onpenenenue cuibl. Kakue Buabl cui Bel 3Haere?
4. [Tepeuncnure Buabl paBHOBeCcHs. ChopmyaupyiTe yCIoBUE yCTOWYHUBOTO PABHOBECHS.
5. Jaiite onpeneneHrne MOMEHTA CHJIBI.

Jlabopamopnas paboma Ne 4 Hzmepenue KIIJ] naknonHot niockocmu
KoHTpoJsbHbIE BONPOCHI:

1. C KaKxoil LIeNpI0 NPUMEHSIOT HAKJIOHHYO IIJI0OCKOCTh?

2. Kakue npoctsie Mexann3Mbl Bol 3Haete?

3. Kakum o6pazom moxkHO yBennuuTh KI1J] HakioHHO#M mockocTn?

4. Kakum 006pa3oM MOXKHO YBEJIMUUTD BBIMTPHIIIT B CHIIE, TTOTYYaEMBbI C IIOMOIIBIO HAKIIOHHOM
IIJIOCKOCTH?

5. 3aBucut i KITJ] HaKTOHHOM TJIOCKOCTH OT Macchl rpy3a?

6. O6mbscaure 3aBucuMocTh KI1J] HaKJIIOHHO# MJI0CKOCTH M BHIUTPHIIIA B CHIIE, ITOyYaeMOro C ee

IIOMOIIIbIO, OT YIVIa HAKJIOHA MJIOCKOCTH.
7. [TonyunTte TEOPETUUECKYIO 3aBUCUMOCTh U CPAaBHUTE €€ C pE3yIbTaTaMy SKCIIEPUMEHTA.

Jlabopamopnas paboma Ne 5 Onpedenenue nauanbHol cCKOPOCMU, OATbHOCMU NOLEMA U 8bICOMbI NOObEMA
cHapsoa npu cmpenvoe noo yeiom 450

KonTpoabHbIe BOpochl:

1. Kaxkas BpIcOoTa OOJTBIIIE U BO CKOJIBKO Pa3: MaKCUMalIbHAs BRICOTA CHApSIa P CTPEIHOEe MO/ yIIIoM
45° unu py 3eHUTHOU CcTpennoe?

2. [Ton KakuM yTJIOM HaJ0 YCTAHOBUTH MUCTOJIET, YTOOBI MaKCHUMaJIbHAs BICOTA MOAHSITHS CHapsa
OKa3ajach B YETBIPE pa3a MEHBIIIE BHICOTHI PU 3€HUTHOU CTpenboe?

3. Kakum crmoco6omM MOKHO TTOpa3uTh 11€JTb, €CIIA JaTbHOCTh IPH CTpeaboe mox yrioM 30°
COOTBETCTBYET HaXOXKJICHHUIO 1I€JIM, HO BHICOTA XOJIMa HA ITyTH HEMHOTO MPEBBIIIAET BHICOTY MOAHSITUS
cHapsna?

4. BriBoza opmyit nankHOCTH M BBICOTHI IOABEMA CHApAA.

Jlabopamopnas paboma Ne 6 H3yuenue 3aKkona coxXpanenus MexaHuiecKkou sHepeuu
KoHTpoJsbHBIE BOIPOCHI:

1. Kakue norepu sHEprum He YYUTHIBAIOTCS IPU BBITOJTHEHUN JaHHOU pabOThI?

2. Kak 00bsCHUTB, UTO MU pacueTe CKOPOCTH I11apa ObUIM UCHIOIb30BaHbl ypaBHEHUE PABHOMEPHOTO
nBukeHus | = Vt 1 ypaBHeHHE paBHOYCKOPEHHOTO IBHKEHUS  ?

3. [Ipu kakuX yCI0BUAX MPUMEHUM 3aKOH COXPAHECHHSI MEXaHUYECKOU SHEPTrun?

4. CdopmynupyiiTe 3aKOH COXpaHEHUS MEXaHUIECKON YHEPTHH IS 3AMKHYTON M OTKPBITON CUCTEM.

Jlabopamopnas paboma Ne 7 Onpedenenue yckoperus c60000H020 naderus
KoHTpoJsbHBIE BOPOCHI:

1. Kakue cyecTByOT METO/IbI ONIPENENIEHUS g7

2. Kakue npuyrHbl MOTYT MOBJIMATH HA TOYHOCTh U3MEPEHUA g7

3. MoHO 111 B 3TOi paboTe HUTh 3aMEHHUTH PE3UHOBBIM KT'yTOM?

4. VI3ameHHTCS M TIEpUOA KoJieOaHMsI, €Clid B SKCIEPUMEHTE CTajJbHOW HIAPUK 3aMEHUTHh TaKUM XKE I10
pasMmepy, HO CBUHIIOBBIM IIAPUKOM?

5. Kakoe npakTu4eckoe 3HaU€HUE MOXKET UMETh OMPEAECTICHUE YCKOPEHUS CHIIbI TSXKECTH?

6. B kakoMm ciyuae BeC paBeH CHIIE TSKECTH, a B KAKUX CITydasXx OH MOXET OBITh OOJIBIIIE MM MEHBIIIE CHIIBI
TOKECTU?

7. Yto Takoe HeBecoMOCTh? Kak MOXKHO peain30BaTh COCTOSHNUE HEBECOMOCTHU?

8. Kakue BO3MOXHBI M3MEHEHHUS B JKMBBIX OpraHM3Max IPH JUIUTEIHHOM HAKOTUICHHH MX B COCTOSHUU
HEBECOMOCTH?

9. Kak Biusier hopma 3eMiIn Ha YCKOPEHHE CHIIBI TSDKECTH?

10
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Jlabopamopnas paboma Ne 8 H3yuenue 3akona coxpanerus uMnyibca npu ynpy2om coyoapeHuu
KonTpoabHble BOpochI:
1 Yto Ha3bIBaETCS UMITYIHCOM Tea?

2 [Ipm  KakuX yCIIOBUSX BBIMOIHSACTCS 3aKOH COXpaHeHUs uMiyibca? ChopMyaupyiTe 3aKoH
COXpaHEHUsI UMITYJIbCA JIsl YIIPYTOro U HEYNpyroro yaapos.

3 BBIXOnAT I OOHApYKEHHBIC B OIIBITE  OTKJIOHEHUS OT 3aKOHA COXPAaHEHHS UMITYJIbCA 32 MPEIEITbI
IPaHULl IOTPEIIHOCTEH  M3MEpPEHMN?

4 Kakoil  ymap Ha3bIBaeTCs YIIPYIMM M HEYNIPYTUM, LIEHTPAJIbHBIM, HELIEHTPAJIbHBIM?

Jlabopamopnas paboma Ne 9 Hccredosanue 3akono6 8pauyamenbHO20 O8UNCEHUs
KoHTpoJsbHbIE BOPOCHI:

1 ChopmynupoBars  OIpeneIcHHEe MOMEHTA CHITBI.

2 CdhopmynmupoBaTh  OCHOBHOM 3aKOH JTMHAMHKH BPAIATECILHOTO JIBMKCHHS.

3 Maiite  ompeneneHus yIIOBOM CKOPOCTH, YITIOBOI'O YCKOPEHUS, IOJIHOTO YCKOPEHUS.
Omnpenenure CBA3b YINIOBBIX U JINHEHHBIX BEJIUYMH.

Jlabopamopnas paboma Ne 10 Cpasnenue pabomul cuiibl ynpyeocmut ¢ U3MeHeHUueM KUHEeMUYeCKol IHepeUull
mena

KoHTpoJsbHbIE BONPOCHI:

1. IIpu xakoMm ycioBuM paboTy epeMeHHON CHIIbI MOXKHO BBIYHMCIISATH, IPUHSB B KAYECTBE CPEIHETO
3HA4YE€HUS CUJIBI IOJYCYMMY HayaJlbHOI'O U KOHEYHOTO €€ 3HAUEHUs?

2. Cdopmynupyiite TeoOpeMy 0 KHHETHIECKON SHEPTUH.
3. B kxakux ciyyasx BBINOJHAETCS 3aKOH COXPAHECHHSI MEXaHUYECKOW SHEPTUn?

4. YeM MOXXHO OOBSICHUTH HETOYHOE PaBEHCTBO M3MEHEHUH MOTEHIINATILHON YHEPTUU NMPYKUHBI U
KMHETUYECKOW PHEPrUM 1mapa?

5. Cuubl ynpyroctu. 3akoH I'yka.
6. JlaiiTe ompeneneHus SHEPTUH U PAOOTHI.

Jlabopamopnas paboma Ne 11 Onpedenenue kosghpuyuenma mpeHus CKOIbIHCEHUS C UCHONb30BAHUEM
3GKOHA COXpAHEHUs U NpespaujeHus IHepeuu

KoHTpoJsbHBIE BOPOCHI:

1. 3aBUCUT 1 KO3(PPULIMEHT TPEHUS CKOJIBKEHUS OT U3MEHEHHsI Harpy3KH Ha OPYCOK U OT U3MEHEHUS
CWJIBI YIIPYTOCTH NPY>KUHBI?

2. Kakue npubops! 13 060pyaoBaHus K JaHHOH paboTe clieyeT 3aMEeHUTb, YTOOBI OTYYHUTh APYToe
3HaueHue ko3(hduimeHTa TpeHus?

3. Kakoe mpeoOpa3oBanue sHEPTHH MPOUCXOIUT MPH BHITIOJIHEHUH OMMCAHHOTO OIBITa?
4. Cuubl TpeHus (ITOKOSI, KAYEHUsI, CKOTbXeHUs ). OTUero 3aBUCUT KOI(PPUIIUCHT TPEHUS CKOJIbKEHUs?

Jlabopamopnas paboma Ne 12 H3zyuenue xonedanuii RpysHCUHHO20 MASIMHUKA
KonTpoabHbIie BOpochI:

1. [To xakoMy 3aKOHY TIPOMCXOIUT KoJIeOaHUE Tesa, MOABEIICHHOTO Ha MPYKHUHE?

2. 3aBHUCHUT JIM YacTOTa KoJeOaHUH MPY>KUHHOTO MasiTHUKA OT aMILTUTY/Ibl KoneOaHuii?

3. [aiite onpeneneHre MareMaTUHYECKOro MasiTHUKA. Berauciaure ero nepuoz.

4. JaiiTe onpeenenne Npy>KHHHOTO MasiTHUKA. JOKaXXHTe, 4TO €ro KoJeOaHus SIBISIOTCS
TrapMOHMYECKUMH.

5. Haiite onpenenenue ¢puzndeckoro MasTHuka. Haiinure nepuos konedanuii pu3nueckoro MasTHUKA.

Tema 2. dieMeHTbI MeXaHUuKH xkuaKkocTH. (OIIK-4)



12
Jlekumus.
JIBroKeHrEe WACTbHON JKUIAKOCTH, JIMHUM W TPYOKH Toka. YpaBHeHue bepuymm JI. @opmyna Ilyaseiins.
JlamuHapHbie U TypOyJaeHTHbIE TeYeHHUs. OIJIEMEHThl a’po- M TUAPOIMHAMUKU. [mapaBinueckoe
conporusieHue. Yucno PeitHonbaca.
IIpakTH4Yeckoe 3aHATHE.
JlaGopaTopHble 3aHATHS.
Jlaboparopnas padora Ne 13. 3mepeHune Macchl Tela METOJIOM THAPOCTATUYECKOTO B3BEIINBAHUS.
3ajaHus 1J151 CAMOCTOSITEIbHOM PadoThI.
3agaHus 119 CaMOCTOSATEJIbHOM PadoThI
1. CamocTosiTeIbHOE BHIMIOTHEHUE 3aJJaHUN JUIsI TAOOPAaTOPHBIX 3aHSATHH;
2. CamocrosTenbHas mpopaboTka ya4eOHOTo U HAy9HOTO MaTepuana 1Mo MeYaTHbIM, JICKTPOHHBIM U
JIPYTrUM UCTOYHUKAM;
Pexomenanum: B pe3yJibTare CaMOCTOATEIbHON PadOTHI CTYIEHT J0J1KE€H OCBOUTH OCHOBHbIE
BOIIPOCHI Kypca:
1.  VYpaBHEHME HEPA3PHIBHOCTH.
2. VYpaBuenue bepnymiu.
3. Uwucno Peitnonbaca.

CamocrosiTeIbHAsI NMOATOTOBKA OTBETOB HA KOHTPOJIbHbIE BONPOCHI [Jisi  BBINOJHEHHS
J1a00paTopHBIX padoT
Jlabopamopnas paboma Ne 13 Hzmepenue maccot mena memooom 2uOpoCcmamuiecko2o 636eUueanus
KoHTpoJsbHbIE BONPOCHI:

1 3akon  Apxumena. YciaoBus naBaHus Tel. Barepnunus.

2 VYpaBHEHHE  HEPa3PbIBHOCTU CTPYH.

3 VpaBHenue  bepHymu ¢ BBIBOIOM.

Tema 3. Moaekyasipuas ¢pusuxa. (IIK-2)

Jlexknus.
WNneanpHbll ra3 Kak MoJelbHAas TEpMOAMHAMHMYECKas cucreMa. HM3ompoueccsl uaeanbHOro rasa:
M30TEPMUYECKUN  TpoIecc, M300apuUuecKuil  TpOIecC, H30XOPUYECKH  Mpolecc. YpaBHEHHE
Knaneiipona-MenzaeneeBa. OCHOBHOE ypaBHEHHE MOJIEKYJIIPHO-KMHETUYECKOW TEOPUHM MJI€aJIbHOTO TIasa.
Pacnipenenenne MoseKyn uAealbHOTO ra3a 1o CKopocTsaM (pacnpenenenue Makcsemia). bapomerpuueckast
dopmyna. BHyTpeHHsIsT »Heprus wuiaeanbHOro rasza. TemnoeMkocTb. KomudecTBo TemoThl. 3akoH
paBHOpACIIpEeNICHHs] PHEPTUU 10 CTEMEHSAM CBOOOABI MoJeKyll. SIBneHue nepeHoca. [[nuHa cBoOogHOTO
npobera. PeanbHble razpl. YpaBHenue Ban-nep-Baansca. Ilepexon n3 ra3000pa3HOro COCTOSIHUS B JKUIKOE.
Kputnueckue mapamerpbl. BHyTpeHHSAs 3Heprusi peanbHoro rasza. O¢gexrt xoyns-Tomcona. dazoBoe
IIpeBpalleHue. ArperaTHble COCTOHUS BenlecTBa. Kpucrammueckoe cOCTOSHUE.

IIpakTnyeckoe 3ansATHE.
Pemenue 3anau no reme «MosnekynsipHast GU3UKay.

Pemenue 3amay u3 coopauka Yeprora, A.l. 3amaunnk no ¢pusuke Ne8.1-8.10, 8.15-8.34, 8.36-8.40, 9.1-9.9,
9.25.

JlabopaTopHble 3aHATHSA.

Jlaboparopnas pabora Ne 14. OnpeneneHue MOJIAPHOIN Ta30BOM MTOCTOSTHHOM.

JlaGoparopnas pabora Ne 15. MI3mepenne arMochepHOTO AaBICHUS.

Jlaboparopnas pabota Ne 16. Onpeneneaue k03P PUIIMEHTOB TOBEPXHOCTHOTO HATSHKEHUS KUKOCTEH.
JlaGoparopnas pabota Ne 17. IIpoBepka ypaBHEHUS! COCTOSTHUSI rasa.

JlaGopatopuass padora Ne 18. Omnpenenenue kodhduIMeHTa MOBEPXHOCTHOTO HATSHKCHHUS KUIAKOCTH
METOJIOM OTPHIBA TIECTIIH.
Jlaboparopnas pabora Ne 19. Onpenencnue ko3ppuiineHTa THHEHHOTO paCIIUPEHUS TBEPABIX TEll.



3ajanus 1J151 CAMOCTOSITEJIbHOM PadoThlI.
1. CamocrosaTenbHOE BBITIOIHEHUE 3a/IaHUH 151 TaOOPaTOPHBIX U MPAKTHUECKUX 3aHATUH;

2. CamocTosTenbHas MpopadboTKa yueOHOro M HayqyHOrO MarepHasia Mo rne4aTHbIM, SJIEKTPOHHBIM U
JOpPyTUM UCTOYHUKAM;

Pexomenaanuu: B pe3yjabTaTe €aMOCTOSTEIbHON PpadOThI CTYIEHT /J0JKeH OCBOMTH OCHOBHbIE
BOIPOCHI Kypca:

WneanpHbIN ra3. 3akoHEI HIEaILHOTO rasa.

VYpaBuenue Menaeneena-Knanelipona. 3akonsl ABoraapo u JlansToHa.
OCHOBHOE ypaBHEHHE MOJICKYISIPHO-KUHETUYECKOW TEOPUH.
Pacnipenenenne monekyn no ckopoctsaM. Oneit Ll tepHa.
bapomerpuueckas popmyna. Pacnpenenenue bonpiimana. Onwit [Teppena.

R e

Jlnvna cBoOOIHOTO TTpobera MOJIeKyl. 3aKOH PABHOMEPHOTO paclpe/IesIeHUs] YHEPTHH 110
CTETeHSIM CBOOOBI. SIBICHHE TIepeHoca.

7. Temnora. BHyTpeHHsIs 3Heprusi.

CamocTosiTesibHOe pelieHre 3aga4 u3 cOopHuxka Yeproa, A.I. 3agayHuk mo ¢usuke mo teme
«MoJiekyasipaasi QU3HKI).

CamocrosiTeIbHAsI  NMOATOTOBKA OTBETOB HA KOHTPOJIbHbIE BONPOCHI [Jisi  BBINOJHEHHS
J1a0opaTopHBIX padoT:

Tema Ne 14 Onpeoenenue mMoaapHo 2a3080t NOCMOSHHOU

KoHTpoJsbHbIE BONPOCHI:

1. Kakast u3 u3mMepsieMbIX BEIHUUH 00JIee BCETO BIHSIET HA OTHOCUTEIHHYIO OITHOKY?
2. KakoB ¢u3nueckuii CMBICT YHUBEPCATLHON Ta30BOM IMOCTOSHHOM?

3. Kak, He 10XuAasCh MOJTHOTO YCIIOKOSHHSI KOPOMBICTIA BECOB, OMPEACTUTh UX HYJIEBYIO TOUKY (JIeJIeHUE
LIKaJIbl, IPOTUB KOTOPOI'0 HAXOAUTCA yKa3aTellb [IPU OTCYTCTBUU HArpy3ku)?

Tema Ne 15 Hzmepenue ammocgeproco oasnenus

KoHTpoJsbHbIE BOPOCHI:

1. Bo3mosken iu onbIT Toppuyesniig ¢ HCOIb30BaHUEM BOABI BMECTO PTYTH?

2. Kakumu cioco6aMy MOKHO TTOBBICUTH TOYHOCTh H3MEPEHUST aTMOC(HEPHOTO JTaBIIeHUs?
3. YpaBHEHHE COCTOSHUS UI€ATBHOIO rasa.

4. OcunoBHoe ypaBHeHHe MKT uneanbHbIX razoB. CKOPOCTH MOJIEKYIL.

Tema Ne 16 Onpeodenenue k03¢hhuyuenmos nogepxHOCMHO20 HAMSINCEHUS HCUOKOCHEl
KoHTpoJsbHBIE BOPOCHI:

1. B uem 3akitodaercs CyTh NOBEPXHOCTHOIO HATSHKEHUA?

2. Kak ompenensieTcst BeTMYMHA U HAPaBJICHUE CUJIbl TOBEPXHOCTHOTO HATSHKEHUA?

3. Ha yem OCHOBaH METOJ U3MEPEHHUS S IMPHU MOMOIIH OrOpeTKu?

4. Ha yeM OCHOBaH METOJl U3MEPEHUSI S TPHU MOMOIIM KaWJIIsIpoB?

5. Kakoe 3HaueHNe UMeeT N3yueHue OBEPXHOCTHOTO HATSKEHUS JIJIsl OMOJIOTHH U METUIIUHBI?
6. [IpuBecTy npuUMepbI MPOSIBIICHUSI B IPUPOJIE CUIT TIOBEPXHOCTHOTO HATSKEHUSI.

Tema Ne 17 Ilposepka ypagnenus cocmoanus 2a3a

KoHTpoJsbHBIE BOPOCHI:

1. Benunuuna, BeuuciieHHast B mociieineit rpade Tabnuiiel, okasanach HeoquHaKoBOM. [Ipu kakoM
YCIIOBUU 3TO HE IPOTUBOPEUUT YTBEPHKACHUIO O €€ TOCTOSHCTBE?

2. VYkaxkure 00CTOATENbCTBA, YXYALIAIONIIUE PE3YNbTaT, HO KOTOpbIe TPYJHO YYECTh WIH YCTPAHUTh IPU
BBITTOJIHEHUH PAOOTHI.

3. [lepBoe HauanO TEPMOAUHAMUKH.

4. YpaBHenue Maiiepa.

Tema Ne 18 Onpedenenue xo3ghghuyuenma no8epxXHOCMHO20 HAMANCEHUS HCUOKOCMU MemoooM OMmpuled
nemiu
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KonTpoabHbIie BOonpochI:

I. YT0 Takoe€ MOBEPXHOCTHOE HATSYKEHUE KUAKOCTH, B UEM OHO MPOSIBIISIETCS ?

2. [Touemy onHU Tena cMauMBaIOTCS BOJIOH, a Ipyrue HE CMauMBaIOTCS?

3. Kaxk 3aBHUCUT MOBEPXHOCTHOE HATSXKEHHUE OT TeMIEPaTyphl?

4. [Touemy OIBIT IPOBOAMIICS HE C MPAMOIUHENHBIM OTPE3KOM IIPOBOJIOKH, a C NETIEH, UMEIOLIEN

[T-o6pa3znyro Gopmy?
Tema Ne 19 Onpeodenenue ko3¢hgpuyuenma 1uHeH020 pacuiupenss meepovix mei
KoHTpoJsbHbIE BONPOCHI:

1. InvHy cTepKHS U3MEPSIOT JUHENKON 10 HarpeBaHus. VI3MEHNUTCS JIM OKOHYATENbHBIN PE3YNIbTaT OIbITA,
€CJIM 3TO U3MEPEHUE BBIIIOJIHUTH [10CIIE HArPEBaHUA?

2. B xakux eauHuIax uzmepsercs koddduuueHt auneiHoro pacmupenus B CHU?
3. OOBbsICHUTE TEIUIOBOE PACHIMPEHHUE TBEPABIX TEJI HA OCHOBE 3HAHMsI O BHYTPEHHEM CTPOSHHUHM BEIIECTBA.

Tema 4. Tepmoagunamuxka. (OIIK-4)
Jlekuus.

[TepBrrii 3akoH TepMmoamHamuku. M3omponeccsl. Huknmaeckue mnporeccol. [ukn Kapuo. Koaddunment
MOJIC3HOTO JIEWCTBHS TEIUIOBBIX MaiuH. BTopoi 3akoH TepmomuHamukd. OOpaTuMmble W HEOOpaTUMBbIE
nporeccel. DHTponus. CBoboaHas sHeprus. CTaTUCTUUECKUH CMBICT BTOPOTO 3aKOHA TEPMOIWHAMUKH.
Onykryanuu. TeroBas cMepTh BceneHHOW. ['paHUIbI NPUMEHUMOCTH BTOPOTO 3aKOHA TEPMOAMHAMMKH.
Tperuii 3akoH TepmomuHaMuku. CrarucTuueckas (GuU3MKa W TepMOAWMHAMHUKA. TepMoauHAMUYECKHE
¢byHkMH cocTosHus. KBaHTOBasI U KllaccMuecKasi CTATUCTHKHU.

IIpakTH4eckoe 3aHATHE.
Pemenue 3amay no reme « TepMoguHamMukay.

Pemenue 3anau u3 coopuuka Yeprosa, A.I'. 3agaunuk no ¢usmuke Nell.1-11.10, 11.18-11.22, 11.25-11.36,
11.48-11.52, 11.75.

3ananHus AJ151 CAMOCTOSITEILHOI padoThI.
1. CamoCTOATENBHOE BHITIOJTHEHUE 3aJJaHUN 171 MPAKTUYECKUX 3aHATUH;

2. CamocrosiTenpHas mpopadoTka yd4eOHOrO M HayYHOTo MaTrepuara Mo Me4yaTHbIM, HIEKTPOHHBIM U
JIPYTMM UCTOYHHUKAM;

3. PexoMeHganuu: B pe3ysabTaTe CaMOCTOSATENIbHOM pabOThl CTYACHT JOJKEH OCBOUTH OCHOBHBIE BOIPOCHI
Kypca:

4.I1epBslii 3ak0oH TepMoauHAMUKH. TermoemMkocTh. 3akoH Jrononra u Iltu.

5. W3ompouecchl 1 MpUMEHEHHE MEPBOT0 3aKOHA TEPMOAMHAMUKH K H30TIPOIIECCaM.
6. Anuabaruyeckuii mporecc.

7. Bropoii 3akoH TepmoauHamMuku. Kpyrossie nponeccsl. Lukin Kapro.

8. DHTponus U CBOOOAHAS YHEPTHUSL.

9. Tepmomunamuueckue GyHKIIMHA COCTOSHUSI.

10. CraructTuueckoe UCTOJIKOBAHHE BTOPOTO 3aKOHA TEPMOAMHAMHUKH.

11. Tperuii 3aKOH TEPMOIMHAMUKH.

12. PeanbHbIe rassi.

13. XKuakoctu. [loBepxHOCTHOE HaTsbkeHUE. [IoBepXHOCTHAS SHEPTHSL.

14. CMaunBaHue U KanWUISIPHBIE SBJICHUS.

15. ®opmyna Jlannaca.

16. ArperatHble COCTOSTHHSI BeLIeCTBa U (pa30BbIe MPEBpAILCHHS.

17. Bunapl cBs3ei.

CamocTosiTe/IbHOE penieHue 3a1a4 u3 coopunka Yeprosa, A.I. 3anaunuk no puszuke no reme
«TepmonnuamMmuka.
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Tema 5. Daekrpocraruka (IIK-1)
Jlexknus.

Onexrpuueckuii 3apsan. 3akoH Kynona. HanpsbkeHHOCTH anekTpudeckoro noss. IlpuHuun cynepnosuium.
ITorennman. Pa3HoCTh MOTEHIIMAIOB.

JIusneKTpuK B 3J€KTpUUYeckoM moje. Jumonb. JIUmoiabHbII MOMEHT. DnekTpuueckoe cmenieHue. [lotok
BeKTOpa HanpskeHHocTU. Teopema Octporpaackoro-I'ayca. ITpocreiimue mnosus.

IIpoBonHUK B anekTpuyeckoM noje. Pacnipenenenue 3aps10B Ha IPOBOAHUKE. DINEKTPUUECKOE 110JI€ BHYTPU
Y BHE IIPOBOJHUKA. DJIEKTPOCTATUYECKAS 3alUTa.

Onexrpuueckas eMKocTb. KoHaeHcaropbl. OHeprus anekrpudeckoro mnois. [lmoTtHocTs sHeprum
AJIEKTPOCTATUYECKOTO TOJIS.

IIpakTH4Yeckoe 3aHATHE.
Pemienue 3amay o teme «DIEKTPOCTATUKAY.

Pemenne 3amau u3 cOopuuka Uepropa, A.I. 3amaunuk nmo ¢usuke Nel3.1-13. 3, 13.14-13.16, 14.1-14.4,
14.7-14.9, 14.22-14.24, 14.36, 15.1-15.10, 15.41, 15.51-15.54, 16.1-16.5, 17.1-17 4.

JlaGopaTopHble 3aHATHS.
JlaGoparopnas pabota Ne20. OnpeneneHne 3J1eKTPOEMKOCTH KOHIEHCATOPA.
3ajanus 1J151 CAMOCTOSITEJIbHOM PadoThlI.

1. CamocTosiTeIbHOE BHITIOTHEHUE 3aTaHUN TS JTAOOPATOPHBIX U MPAKTUUECKUX 3aHSATHH;

2. CamocTosTenbHas MpopadoTKa y4eOHOro U Hay4YHOTO MaTepuaa Mo Me4yaTHbIM, YIEKTPOHHBIM U
JIPYTUM UCTOYHUKAM;

Pexomennanmu: B pe3yabTaTe CaMOCTOSITeJbHON PpadoOThI CTYIEHT J0JIKeH OCBOMTbH OCHOBHBIE
BOIIPOCHI Kypca:

Onexrpuueckuii 3apsaa. 3akoH Kynona. HanpskeHHOCTD 21€KTpUYECKOTO TOJIS.

Onektpuyeckoe cMmenienue. Teopema Octporpanckoro-I'aycca. Cuctemsl 3apsSAKEHHbBIX YaCTHIL.
[ToTeHnnan 37eKTPUUECKOTO MOJIs1. DKBUIOTEHIMAIbHBIE [TOBEPXHOCTH

[IpoBOOHUKHM B 3JEKTPUYECKOM MoJ€. [[nanekTpruueckas MPOHUIIAEMOCTh arperaTHblX COCTOSTHUM.
Brruucnenue npoCTeNInX IEKTPUYECKUX TTOJIEH.

DNeKTpoeMKOCTh. KOHIEHCATOPhI U UX COEAMHEHUS.

o

JIMBIEKTPUKH B 3JIEKTPUUECKOM IIOJIE.

CamocTosiTesibHOe pelieHre 3aga4 u3 cOopHuxka Yeproa, A.I. 3agayHuk mo ¢usuke mo teme
«JIEKTPOCTATUKA.

CamocTrosiTeIbHAsI NOATOTOBKA OTBETOB HA KOHTPOJIbHbIE BONPOCHI /Jisl  BbINOJHEHHUS
J1a00paTOpHbIX padoT

Jlaboparopnas pabora Ne20. OnpeneneHune EeKTPOEMKOCTH KOHICHCATOPA.

KoHTposnbHBIE BOIIPOCHI:

1. BeiBectu (opMyiibl 115 TAPAIEIBHOTO U [TOCIIEI0BATENBHOIO COEJMHEHUS KOH/IEHCAaTO-pOB?
2. KakoB ¢uzndeckuii cMmpica ko3 duimenra nponopuronanbHoctu k?

Tema 6. [locTrosinnbiii Tok. (ITK-2)
Jlekumus.

Cuna u TIOTHOCTH BJEKTpUuYecKoro Toka. Kiaccuueckass seKTpoHHAs TEOpHsl MPOBOJUMOCTH METAJIIOB.
3akoH OMa [J1g yyacTKa 1My U 3aMKHYTOrO KOHTypa. DJIEKTPOJABIKYIAs cuia. 3akoH OmMa B BEKTOPHOM
dhopme. 3akon Bugemana-dpaniia.

3aBUCUMOCTb COIIPOTUBJIEHHMSI METANIOB OT Temueparypbl. CBepXIpoBoaAuMOCTh. IlomynpoBogHUKY.
D¢ dexr Xomna. DIEKTpPOHHAS U IbIPOYHAs POBOAUMOCTD, p-h-niepexoabl. [IHuoabl, TpaH3UCTOPHI. 30HHAsS
TEeopHsl.



WNonuszamus raszoB. Toku B razax. HecamocTosATeNbHBIN Tra30BbId paspsan. OJEKTpUUecKas Aayra.
CamocTosTenbHbIN Ta30BbIi pa3zpsaa. Karogusie myuu.

Toxu B anexTponurax. 3akoHbl Papanes. XuMUUECKUE UICTOUHUKH TOKA.

Konraktueie  sBrnenus. PaGora Bbixoma snekTpoHoB. KoHTakTHast  pa3HOCTh  MOTEHIIMAJIOB.
TepmonnexkrponHas smuccus. Pa3Bersnennsie anekrpudeckue nenu. [Ipasuno Kupxroda.

PaboTa 1 MOIITHOCTH AMEKTPUUECKOTO TOKA. 3akoH J[xoyms-Jlena.
IIpakTH4Yeckoe 3aHATHE.
Penrtenue 3anay no teme «I10CTOSSHHEIN TOKY.
Pemenwne 3anau u3 coopuuka Yeprona, A.I. 3agaunuk o pusuke Nel19.1-19.5, 19.12-19.15, 19.19, 19.25.

JlabopaTopHble 3aHATHSA.
Jlaboparopnas pabora Ne21. MismepeHne conpoTUBIEHHUS TPOBOJHUKA ITPU TTIOMOIITH MOCTHKA YHUTCTOHA.
JlaGoparophas pabota Ne22. M3yuenne 3akona Oma AJist 1Iey IEPEMEHHOTO TOKa.
Jlabopatopnas pabora Ne23. CHsTHE TeMIepaTypHOH XapaKTePUCTUKH TEPMOPE3UCTOPA.
3agaHus AJ51 CAMOCTOSITEILHOI padoThI.
1. CamocTosiTeIbHOE BHITIOTHEHUE 3aIaHUN TSI JTAOOPATOPHBIX U MPAKTUUECKUX 3aHSATHH;

2. CamocTosTenbHas MpopadoTKa y4eOHOro U Hay4qHOTO MaTepuaa Mo MeyaTHbIM, YJICKTPOHHBIM U
JIPYTUM UCTOYHHUKAM;

Pexomennanumu: B pe3yjbTare CcaMOCTOSATENbHOH PaldOThl CTYIEHT A0JIKEH OCBOMTH OCHOBHbIE
BOIIPOCHI Kypca:

1.  IlocTosHHBIN 3neKTpUYEeCKUd TOK. OCHOBBI KJIACCHYECKOW 3JEKTPOHHOM TEOPUHU MPO-BOAUMOCTH
METAaJIOB.

2. Henocrarku knaccuueckoi Teopuu. CBepXIpoBoAUMOCTb. CTOPOHHUE CHUJIBL.
3. BriBoa 3akoH0oB OMa u J[>koyns-JIeHa B KI1acCUYeCKOM 3JIEKTPOHHOM TEOPHUH.

4.  TlocTosHHBIN 31€KTpUUECKUM TOK. OCHOBBI KJIACCUYECKON 3JIEKTPOHHON TEOPHM IPO-BOAMMOCTH
METAJIJIOB.

5. DIeKTpu4ecKuil TOK B MEKTpoauTax. 3akoH Oma Jyisi IpOBOAHUKOB BTOPOTO POJa.

6. 3oHHas Teopus. PekoMOuHanus u Bo30yKeHNE HEPaBHOBECHBIX HOCHUTEIICH TOKA B TBEP/BIX TEIax.
7. DnEeKTpUYECKHil TOK B rasax.

8. DIEeKTpUYECKU TOK B MOJYIPOBOJIHUKAX.

CamocTosiTesibHOe penieHue 3a1a4 1o TeMe «I1ocTOTHHBIA TOK».

CamocTrosiTeIbHAsI NOATOTOBKA OTBETOB HA KOHTPOJIbHbIE BONPOCHI /Jisl  BbINOJHEHHUS
J1a00paTOpHBIX PadoT.

Jlabopamopnas paboma Ne 21. Hzmepenue conpomusnenuss NPOBOOHUKA NPU NOMOUU MOCIMUKA Yumcmona
KoHTposibHBIE PaOOTHI:

1. Tlouemy B 3TOH paboTe MOXHO 3aMEHHUTHh OTHOIICHHE COMPOTUBICHUN OTHOIIEHWEM JJIMH YacTel
MPOBOJIOKK peoxopa?

2. [louemy npu U3MEPEHUN COMPOTUBICHUM C MOMOIIBI0O MOCTUKA YUTCTOHA HYXKHO MPUMEHSTH IBOMHOMN
KJTIO4?

Jlabopamopnas paboma Ne 22. Hzyuenue 3axona Oma 015 yenu nepemerHoco moka
KoHTposnpHBIE BONIPOCHI

1. [ToyueMy mnogHOE COMPOTHUBICHUE MOCJIEAOBATEIBHON IIEMM MEPEMEHHOIO TOKAa HE PaBHO CyMME
AKTUBHOTO, EMKOCTHOTO ¥ UHIYKTHUBHOTO CONIPOTUBJICHHUS?

2. Kak uaMeHuTCs cuia TOKa B MOCIEAOBATEeNIbHOM IENM U3 pe3UCTopa, KOHJEHCATOpa M KaTyIIKH MpH
YBEJIMUYEHUH YaCTOTHI IEPEMEHHOT0 TOKa?

Jlabopamopnas paboma Ne 23. Cuamue memnepamypHol Xapaxmepucmuku mepmope3ucmopa
KoHTposnbHBIE BOIIPOCHI:
1. Kak 3aBUCUT CONPOTUBIIEHUE TEPMOPEIUCTOPA OT TEMIIEPATYPHI?
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2. Bo cKoibKO pa3 M3MEHUIIOCHh CONPOTHUBIIEHUE TepMope3ucTopa npu ero HarpeBanuu ot 20 go 70 °C?
OnMHAaKOBO JIM U3MEHSIETCS CONPOTUBIIEHUE TEPMOPEZUCTOPA B PA3INYHBIX MHTEPBAIAX TEMIleparyp?

3.  DBricTpo MM MeIJIEHHO HaJI0 HarpeBaTh BOAY B CTaKaHe, YTOOBI MONYyYUTh Oojiee TOYHBIN rpadux
3aBHCHMOCTHU COIIPOTUBIIEHHSI TEPMOPE3UCTOPA OT TEMIIEPATyphI?

4. Kak, monp3ysach TEpMOPE3UCTOPOM, OMMETPOM H IOJyYEHHBIM TpapHUKOM, W3MEPUTh HEH3BECTHYIO
TEMIIEpATypy BOJbI B cTakaHe?

Tema 7. Maruerusm (OIIK-4)
Jlexknus.

Omnbitel Modde, OiixenBanbaa. MarautHoe mnone Toka. 3akoHbl buo-CaBapa-Jlammaca u  Amrmepa.
IIpocreiimme wmarnuTHble noisd. Cuina JlopeHuna. Bexrtop MarHuTHOM uHAyknuu. HanpsbkeHHOCTB
MarHUTHOTO N0JiA. MarHUTHBIN NOTOK. MarHUTHBIN MTOTOK YEPE3 3aMKHYTYIO IOBEPXHOCTb.

MarnuTtHbie cBoicTBa BemiecTBa. Jlma-, mapa- u (QeppomarHeTuku. MarHuTHas TPOHUIIAEMOCTb.
[IpencraBienue o siIepHOM MarHUTHOM PE30HAHCE U AJIEKTPOHHOM IapaMarHUTHOM PE30HAHCE.

OnekTpoMaruuTHass WHAYKuuA. 3akoH Dapanes. I[lpaBuno Jlenna. MHayktuBHOCTH. CamMOMHIYKIIHS.
[InoTHOCTH SHEPrUM MarHUTHOTO ToJIsA. TpaHncdopmarop.

[lepemennbiii  snekTpuyeckuidi TOK. 3akoH OMa Uil 1ened MepeMEeHHOro TOKa C  OMHYECKUM
COIIPOTUBJICHUEM, EMKOCTBIO M HHIYKTUBHOCTHIO. MOIITHOCTH NEPEMEHHOr0 Toka. Mimnenanc.

KoneGarenpupiii koHTYp. CBOOOmHBIE KojeOaHusi. CoOOCTBEHHas 4YacToTa. 3aTyxaronue KoJeOaHusI.
BriHyxneHHbIe KoneOaHus. SIBIeHHE MIEKTPUISCKOTO PE30HAHCA.

O6o0menHas Teopusi Makcemna. BuxpeBoe anekTpuueckoe moiie. DJEKTPOMATrHUTHBIE BOJHBI M HX
OoCHOBHBbI€ cBoiicTBa. [lIkana snekrpoMarHuTHBIX BOJIH. PagnoBemanue. TeneBuaeHue.

IIpakTnyeckoe 3aHsATHE.

Pemenue 3amau u3 coopuuka Yeprosa, A.I. 3agaunuk no gusuke Ne 21.1-21.3, 21.4-21.6, 22.1-22.5,
23.1-23.5,25.1-25.5, 25.17-25.19.

JlaGopaTopHble 3aHATHS.
Jlaboparopnas padora Ne 24. OnpeneneHre WHAYKIIMA MATHUTHOTO TTOJISI IOCTOSSHHOTO MarHuTa.
3aganus AJ151 CAMOCTOSITEIbHOM PadoThI.

1. CamocTosiTeIbHOE BHITIOTHEHUE 3aIaHUN TS JTAOOPATOPHBIX U MPAKTHUUECKUX 3aHSATHI;

2. CamocTosTenbHas MpopadoTKa y4eOHOro U Hay4qHOTO MaTepuaa Mo MeYyaTHbIM, YJIEKTPOHHBIM U
JPYTUM UCTOYHHUKAM;

Pexomennanumu: B pe3yjbTare CcaMOCTOSATENbHOH PaldoThbl CTYIEHT A0JKEH OCBOMTH OCHOBHbIE
BOIIPOCHI Kypca:

MarHuTHBIN MOMEHT, MarHUTHBIM IIOTOK.

DNEeKTPOMAarHUTHAsI MHAYKIIUS.

MaruuTHO€ 1oJIe, CO31aBaEMO€ JBHXKYILIUMCS AIEKTPUUECKUM 3aPsIOM.
MarsuTtHO€ noje KpyroBoro Toka.

B3anMopneiicTBue napajieabHbIX IIPOBOAHUKOB C TOKOM.

3akoH buo-Caapa-Jlannaca.

MarautHO€ noJie MPSAMOJIMHENHOTO TPOBOIHUKA C TOKOM.

MarnutHoe nosne. OnsiT Uodde.

X NNk WD =

e

OmeIT DHiXeHBajbaa.

—
)

. 3akoH Amrmepa.

—
—_

. MarHuTHOE I10JI€ B BEILIECTBE.

—
[\

. [letna rucrepesuca.

[S—
(98]

. TepMoMarauTHsIe ¥ TEPMOIIEKTpUIECKUE YPPEKTHI.
. Cuna JlopeHua.

—
N



15. Dddexr Xomna.

CamocrosiTeqibHOEe pemieHne 3agad u3 cOopumka YeproBa, A.I. 3agaynuxk no d¢usuke mo teme
«Marnerusm».

CamocTrosiTeIbHAsI NOATOTOBKA OTBETOB HA KOHTPOJIbHbIE BONPOCHI /Jisl  BbINOJHEHHUS
J1a00paTOpHBIX PadoT.

Jlabopatopnas pabora Ne 24 OnpeneneHne HHIYKIIMA MarHUTHOTO TIOJISI IOCTOSIHHOTO MarHuTa.
KoHTposnbHBIE BOIIPOCHI:

1. 3aBUCHT TM OTOPOC CTPEITKH TaIbBAaHOMETPA OT CKOPOCTH JBMKCHUS MarHuTa?

2. Kakumu cnoco6amMu MOKHO MOBBICUTH YYBCTBHTEIBLHOCTH JTAOOPATOPHOM YCTaHOBKH, UCTIOIH30BAHHON B
naHHOU pabore?

Tema 8. OnTuka (IIK-1)

Jlexknus.
DneKTpoMarHuTHas npupoja cBera. ONTHUECKUA U BUAMMBIM JIMANa30HbI AJIEKTPOMArHUTHBIX BOJIH.
BonnoBoe ypaBHenue. CKOpOCTh CBETA.
[Monsipu3arust AIEKTPOMArHUTHBIX BOJIH. DHEPreTHYECKUE B (JOTOMETPHUECKHIE XapaKTEPUCTHKU CBETOBOTO
MOTOKA.
Jucnepcusi cBeta. DIEKTPOHHAsE TEOPUSl JUCIIEPCUU. 3aKOHBI OTpaxkeHus: U mnpenomieHus. [lonspuzanus
CBETA MU OTPAKCHUU W TpenomieHUH. KoappuimeHTsl oTpakeHus W TpeloMyeHus cBeta. PaccesHue
cBera. 3akoH Panest.
WNuTepdepeniius MOHOXpOMAaTUYECKUX BOJIH. Pa3HOCTh XoAa. YcinoBus HHTEPPEPEHIIMOHHBIX MAaKCUMYMOB
1 MUHUMYMOB. CTosturie BoJIHBI. IHTepepeHIns B TOHKHUX TUICHKAX.
HNutepdhepentinonnsie npubopsl. buonpusma. MuaTepdepomerprl. [lpumenenne wuHTEpHEPEHIIMOHHBIX
pUOOPOB.
Hudpakums ceera. [Ipunnun [oitrenca-Openens. Metox 300 Openens. udpakius Openenst Ha Kpyriiom
otBepcTHH. {udpaKkIOHHas peleTKa.
JIBoliHOE JydenpesoOMJICHHE B AaHU30TPOINMHBIX KpucTawiax. llomsipusanuss cBera mnpu  JBOWMHOM
nyuyenpenomieHuu. [lonspuzanuonnbie GUIBTPHI.
DneMeHTapHas KBaHTOBAas TeOpus U3yueHus cBeTa. CIIOHTaHHOE U BHIHYKJACHHOE U3JTyUYEeHHE.
Jlazepsl. [Ipunimn paboTel U KOHCTPYKIHMSA J1a3epa. CBONCTBA J1a3epHOTO H3ITyUeHHS.
PentrenoBckue myun. CHeKTpbl pPEHTICHOBCKOTo wu3NmydeHws. Jludpakmusi peHTreHOBCKUX JIyded Ha
Kpuctammuieckoit pemerke. @opmynsl Bynbda-bperra, Jlaysrpamma. Meton Jle6as-1llepepa. DnemeHThI
Dypbe — ONTHUKH.

IIpakTH4eckoe 3aHATHE.
Penrtenue 3amay no reme «ONTHKAY
Pemenne 3ama4y u3 coopanka Yeprosa, A.I. 3anaunuk no ¢usuke No28.1-28.10, 28.14-28.34, 28.36-28.40,
28.47,31.4-31.9.

JlabopaTopHble 3aHATHS.

JlaGoparopnast pabora Ne25. Ompenenenue TOKazaTenss NPEIOMIICHHS CTEKJIa TIPU  HOMOIIH
IIJIOCKOIIAPAJUICIIbHON IIJIaCTUHKH.

JlaGoparopnas pabota Ne 26. Onpenenenue noxkasaresist MpeIoOMICHUS CTEKIIA MPH MOMOIIN MHUKPOCKOIIA.

Jlabopartopuast pabora Ne 27. OnpeneneHue (OKyCHOTO PACCTOSHUS M ONTHYECKOW CHJIBI COOMparomein
JIMH3BL.

Jlaboparopnas pabota Ne 28. OnpeneneHue IaBHOTO POKYCHOTO PACCTOSIHUS PACCEUBAIOIICH JIMH3BI.
JlaGoparopnas pabota Ne 29. Onpenenenue paanyca KpUBU3HBI JIMH3HI 110 KoJbliaM HeloToHa.

Jlaboparopuass pa6ora Ne 30. OmpezneneHue IJIMHBI CBETOBOW BOJHBI MPH TMOMOIIM JU(GPAKIIMOHHON
peIIeTKH.
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Jlaboparopnas pa6ora Ne 31. Onpenenenue pa3pemaroiieii criocoOHOCTH ria3a.
Jlabopatopnas pabora Ne 32.. DkcriepuMeHTalbHAs MPOBEpKa 3aKkoHa Maitoca.

JlaGoparopnast pabGora Ne 33. W3yueHue BpamlleHHs IUIOCKOCTUH TMOJSPU3ALUU U OIpeesieHUe
KOHLICHTPALMU PaCTBOPOB C IIOMOLIBIO CaxapuMeTpa.

Jlaboparopuast pabora Ne 34. CpaBHeHue kod3(pPHUIIMEHTOB CBETOBOW OTAA4M JIAMITBI HAaKaJTUBaHUS U
JTIOMUHECIIEHTHON JTAMITHI.

JlaGoparopnas pabora Ne 35. MccnenoBanue 3aBUCUMOCTH CHITBI (DOTOTOKA OT OCBEIICHHOCTH.
JlaGopatopnast pa6ora Ne 36. I'pamynpoBKa CIIEKTPOCKOIIA W OMNPEACIICHUE JJIMHBI CBETOBOM BOJIHBI IO
rpagyupOBOYHON KPHUBOM.

Jlabopatopnas pabota Ne 37. OnpeneneHue paboThI BRIX0O/IA AIEKTPOHA.

3aganus AJ151 CAMOCTOSITEJIbHOM PadoThlI.

1. CamocTosiTeIbHOE BHITIOTHEHUE 3aIaHUN TS JTAOOPATOPHBIX U MPAKTHUECKUX 3aHSATHH;

2. CamocTosTenbHas MpopadoTKa y4eOHOro U Hay4qHOTO MaTepuaa Mo MeYyaTHbIM, YIEKTPOHHBIM U
JIPYTMM UCTOYHHUKAM;

Pexomennanumu: B pe3yjbTare CcaMOCTOSATENbHOH PaldOThl CTYIEHT A0JIKEH OCBOMTH OCHOBHbIE
BOIIPOCHI Kypca:

3aKOHBI TEOMETPUUYECKON ONTHUKH.

Tonkas nuH3a. [TocTpoeHne n300pakeHN B TUH3E.
®opmysa TOHKOU JTUH3BL. JleeKThI TUH3.
WNurtepdepentus ceera. OnbiT FOHra.

WuTepdepenius cBera B TOHKOH IJICHKE.

Hudpakaus ceeta. Judpaknus Openens.

Hudpaxius Opaynrodepa.

[Tonsipuzanus ceta. [lonydeHune noisipu30BaHHOTO CBETA.
3akoH Maitoca.

AR SR BRSNS e

CamocrosiTeqibHOEe pemieHne 3agad u3 cOopumka YeproBa, A.I. 3agaynuxk no d¢usuke mo teme
«OnTuka.

CamocTosiTeIbHAsI NOATOTOBKA OTBETOB HA KOHTPOJIbHbIE BONPOCHI /Jisi  BbINOJHEHHUS
J1a00paTOpHBIX PadoT.

Jlabopatopnass pabGora Ne25. OmnpeneneHue mokazaTesdsi TMPEIOMIICHUS CTEKJIa TMPH  ITOMOIIH
IUI0CKOMapasuIeIbHON TIACTUHKH.

KoHTponbHbIE BOTPOCHI:

1. UYro Takoe nokasaresns npeiaomMieHus Bemectsa? Ou3ndeckuil CMbIC aOCOIOTHOTO U
OTHOCHTEIIBHOT'O TI0KAa3aTese MPEeIOMIICHHUS.

2. JIoKkaxxuTe, 4To JIy4H, MaJArONUN Ha IJIOCKONIApaJUIEIIbHYIO IIJIACTUHKY, U BBILIEAIINN U3 HEE TI0CIIE
JBYX IPEIOMIIEHUH, TapajlIeIbHBbI.

3. ITouemy kapaHzall, OIyIIEHHBIM B CTaKaH C BOJOMW, KaXXeTcs OOJbIlIe B TUaMETPE U
IIPEIOMJIEHHBIM?

4. Kak nner nyd, nagamomuii Ha TpaHuIly ABYX Cpell, MMEIOIIMX Pa3Hyl0 ONTHYECKYIO IIJIOTHOCTb, €CIIN
yrou ero najaenus 0° (st uns )?

5. Kak uner nyd, nagamomuii Ha TpaHuIly ABYX Cpell, MMEIOIIMX Pa3Hyl0 ONTHYECKYIO IIJIOTHOCTb, €CIIU

yroin ero najgenus 0° < <90° (mig  wana  )?

6. Kaxkoii u3 nryueit, KpacHbII WK (HUOJETOBBIN, OTKIOHUTCS Ha OOJIBIINI YTOJ MPH MPOXOKICHUH
4yepe3 IIIaCTUHKY ?

7. Kak nosnHoe BHyTpeHHEE OTpaKEHUE IPUMEHSIETCS B TEXHUKE?
Jlabopatopnas pabotra Ne 26. OnpeneneHue mokasaress TPEeJIOMICHHS CTEKJIa IPH MMOMOIIA MUKPOCKOTIIA.
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KoHTposnbHBIE BONIPOCHI:

I. B kakom ciyyae OTHOCHTENbHAS TIOTPEUTHOCTh U3MEPEHUS MOKa3aTesl MpeoMIIeHUs OyaeT
OOJIBIIIE: KOT/IA TTOJIB3YIOTCS TOJICTOM MJTM TOHKOM TUIACTUHKOM ?

2. [Ipu kakOM yCJIOBHM TOJICTOM CTEKJISTHHOM MJIACTUHKOW HEJIb3S MOJIb30BaThCA B TAHHOM OMBITE?

3. Ecnu onpenenuts mokasarenb MpeIoMIICHUS OTIEIbHO KPACHBIX U (PMOJIETOBBIX ITyUYKOB JIydeH, s
KaKMX JIy4del Hy»KHO OyzeT OoJbliie mepemMeiarb Ty0yc MUKpockorna?

4. IToka3ars X011 JIy4eil B IPOCTEUIIIEM MUKPOCKOIIE.

5. UeM orpaHn4eHo YBEIMYEHUE ONTUYECKOTO MUKPOCKOTA?

6. B uém 3akmiouatorcs siBneHus chepuueckoit abeppannu, XpoMaTHieckoi abeppanuu, TMCTOpCUuu?

JlaGoparopnas pabota Ne 27. Ompenenenue (GpoKyCHOTO pacCTOSHUS M ONTUYECKOH CHUIIBI cOOHMparomien
JIMH3BL.

KoHTposnbHBIE BOIIPOCHI:

Kaxk mpaktudeckn HaiiTh POKYCHOE PacCTOSIHUE TBOSIKOBBIITYKJION JIMH3bI B COJTHEYHBIN JCHB?
CdhopmynupyiiTe mpaBUiIo 3HAKOB JIJIsi TOHKOM JTMH3BL.

['ne HaIM TEXHUYECKOE TPUMEHEHUE JIMH3bI?

Kakas cobuparommas nuH3a gaet Oosnpliee yBeIrnueHHEe — KOPOTKO(OKYCHAs! MU JUTMHHO(OKYCHast ?
Kakwue ouku HOCAT OaM30pyKuUe U JanbHO30pKue? JlaTh uepTexu, nosicHsIone GyHKINIO0 OYKOB.
Urto Takoe ontuueckas cuia JuH3bl? B kakux eAMHUIIAX OHA U3MEpseTCs?

[TocTpouTs N300pakeHne B COOMpArOIIEH TUH3E npu: a) ; 0) ; B)

NNk W=

Jlabopatopnas pabota Ne 28. OnpeneneHue IaBHOTO POKYCHOTO PACCTOSHUS PACCEUBAOIICH JIMH3BI.
KoHTposnbHBIE BOIPOCHI:

B kakux ontuueckux nmpubopax HalUIU MPUMEHEHUE JTUH3bI?

Kak moctpouts nzobpaxkenue B paccenBarolieii tuaze? Jlath ueprex.

Kaxkas nuH3a Ha3pIBaeTcst TOHKOW? YTO Takoe ONTUYECKUIN LIEHTP JIUH3bI?

CdhopmynupyiiTe mpaBUIo 3HAKOB JIJIsi TOHKOU JTMH3BL.

Kakum 06pa3om orpenensiioch pacCTOSHUE O MHUMOTO W300pa)KeHHsI IPU BBITOJIHEHUH 3aaHUs?
[TocTpouTh H300paskeHUE B paccenBarolleii TuH3e pu: a) ;0) ; B)

A o e

JlaGoparopnas pabota Ne 29. Onpenenenue paanyca KpUBU3HBI JIMH3HI 110 KoJbiaM HeloToHA.
KoHTponbHBIE BOIPOCHI:

B uém cocrourt siBnenue uuTepHepeHInu BOIH?

Uro Takoe xomibiia Herorona? Kak onn o6pasyrorcs?

Kak nzmepsercst paanyc nuaTepdepeHInOHHOTO Kobla?

Kakue BOJIHBI M HCTOUHUKHU Ha3bIBAKOTCSI KOTEPEHTHBIMU?

Kak cooTHOCATCS paguychl TEMHBIX KOJIEL M paANyC KPUBU3HBI JIUH3bI?

[TpuBenuTe nmpumepsl 00pa3oBaHus HHTEP(PEPEHIIMOHHON OKPACKHU.

o

[TpuBeauTe mpuMepsl MPUMEHEHHU HHTEPPEPEHIINH B HAyKE U TEXHHKE.

Jlaboparopuast pabora Ne 30. OmpeneneHue AJTWHBI CBETOBOM BOJIHBI MPH TOMOINU IU(DPAKINOHHON
PEIICeTKH.

KoHTposnbHBIE BONIPOCHI:

B uém cocrout siBnenune nudpaxiuu ceera?

Kak ycrpoena nudpakunonHas pemérka?

UTto Ha3pIBaeTCs MepUoaoM AUGPAKIIMOHHON PEeIETKH?

Kak oOpasyercs qudpakiMOHHBINA CIIEKTP U YeM OH OTIIMYAETCS OT AUCIEPCUOHHOTO?

Nk -

UTo Ha3BIBAETCs pa3pemIaoIIei CrocoOHOCTHIO TUMPAKIIMOHHON PEIIETKHU ?



6. KakoBbI yciioBust HaOMIOAEHHUS TUPPAaKINOHHON KapTuHBI? YeM oHa oTiH4aeTcs OT KapTHHBI,
KoTopast opMupyercsi B COOTBETCTBHH € 3aKOHAMH I'€OMETPHUECKON ONTHKHU?

7. [Touemy nupaKkIMOHHbIE TOIOCHI PA3MBbITHI?

8. Kak n3meHuTcs Buj ClieKTpa Ipu MUCMOIb30BaHUN AU(PAKIIMOHHON PEIETKY C IEPHOIOM B /1Ba

pa3a MEHBIINM, YeM B IIEPBOM OIBITE?

Jlaboparopnas pa6ora Ne 31. Onpenenenue pa3pemaroiieit criocoOHOCTH ia3a.
KoHTponbHBIE BOTPOCHI:

Yro Takoe paszperaroniasi CiocoOHOCTh Iy1a3a?

[TokazaTh X0z my4elt npy nonagaHuu U300paKeHUs MPeAMETa Ha CeTUaTKy Iv1a3a.
Yewm sBnsieTCS XpyCTaUK Iv1a3a AJs Jiydel cera’?

UTto Takoe TaIbHO30PKOCTh M OJM30PYKOCTH?

[Toyemy npoOGecKoBbIe MasYKH Y aBTOMOOMIIEH HMEIOT KPACHBIA U OpaHKEBbIH BET?
Kakast niirHa BoJIHBI cBeTa Hanbosee BOCIIPUUMUKBA TT1a30M?

A e

Jlaboparopnas pabora Ne 32.. DkcriepuMeHTalbHAs MPOBEpKa 3aKkoHa Maitoca.

KoHTposnbHBIE BOIIPOCHI:

Uto Takoe JIMHEHHO MOJISIPU30BAHHBIN CBET, €CTECTBEHHBIN CBET, YACTUYHO MOJISPHU30BAHHBINA CBET?
Kakumu criocob6aMu U3 €CTeCTBEHHOTO CBETa MOYKHO IMOJIYYHUTh OIS PH30BAHHEIN CBET?

Kak sxcniepuMeHTanbHO BBISICHUTD, SIBISIETCS JIU CBET MOJISPU30BAHHBIM WM HEMOISPU30BAaHHBIM ?
B ueMm cocTouT CBOMCTBO IUXpOU3Ma MOISIPU3ATOPOB?

Cdopmynupyiite 3akoH Mairoca.

Cdopmynupyiite 3akon bproctepa.

NNk W=

Yro CIIYKUT UCTOYHHUKOM €CTCCTBCHHOI'O CBETA B YCTaHOBKC?

Jlabopatopnass pabora No 33. U3yueHue BpamieHUS TUIOCKOCTH TIOJSPU3ANMA W OINpPEACIICHHUE
KOHIIEHTpAIK PACTBOPOB C MOMOIIbIO CaXaprUMeTpa.

KoHTponbHBIE BOIPOCHI:

1. UYto Takoe eCTECTBEHHBIN CBET U MOJIIPU30BAHHbIN CBET?

2. [lepeuncnure npubGOpPHI, MO3BOJISAIONINE U3 ECTECTBEHHOTO CBETA MOIYYHUTh IJIOCKOMOISPU30BAHHbIN
CBET.

3. OOBsicHUTE NPUHIUI ONPEeICHNS KOHIIEHTPAI[MN CaXapHOTO pacTBOpPA CaXapHUMETPOM.

4. Kakue BelecTBa Ha3pIBalOTCA ONTUYECKU AKTUBHBIMU?

5. B uém pusnyeckas mpuyuHa MoBOpOTa IMJIOCKOCTH MOJISPU3ALINHU TP MPOXOXKICHUU CBETA Yepe3
BELIECTBO?

6. Kak n3meHnsieTcs ynenpHOe BpalleHue B 3aBUCUMOCTHU OT JJIMHBI BOJIHBI?

7. [Touemy npu pabote ¢ caxapuMeTpOM HEOOXOIMMO MPUMEHSATH CBETOPHIBTPHI?

8. OOBsSICHUTE MPUHIIKAI PaOOTHI OJYTECHEBOTO aHAIM3ATOPA.

Jlabopatopuast pabora Ne 34. CpaBHeHue Kod(PQHUIIMEHTOB CBETOBOW OTHAYM JIaMIIbl HAKaJWBaHHS WU
JFOMHHECIIEHTHOM JIaMITHI.

KoHTponbHBIE BOIPOCHI:

11. [aiite onpeneneHue: CBETUMOCTb, CHJIa CBETA, CBETOBOM IOTOK, OCBELIEHHOCTD, SIPKOCTh. B
KaKMX €IMHULAX U3MEPSIOTCS 9TH BEIINYMHBI?

2 2. KaxoBbl yCTpONCTBO U IPUHLIUIT AEUCTBUS JIOMUHECLEHTHON JIAMIIbI, UCIIOJIb3YEMOU B ATOM
pabote?

3 3. [Touemy KO3 GUITUEHT CBETOBOI OTJaYH JIIOMUHECIICHTHOU JTaMIIbI OOJIBIIIE, €M JIAMIIbI
HaKaJIMBaHUS?

4 4. [Touemy B 3TOM paboOTEe UCHONB3YETCSI  YaCTh JIIOMUHECIICHTHOU TPpyOKn?

5 5. [Tepeuncnute BUIBI POTOM3MEPUTETHHBIX TPHOOPOB.
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Jlabopatopnas pabota Ne 35. MccnenmoBanne 3aBUCUMOCTH CHITBI (DOTOTOKA OT OCBEIIEHHOCTH.
KoHTposbHBIE BONIPOCHI:

1. Kak yctpoen ceneHoBbIi (poTOdIEMEHT?

2. Kak 3aBucut cuna ¢poTroToka OT OCBEIIEHHOCTH MOBEPXHOCTH (poTOImemera?

3. Kak cnenyeT U3MEHUTh paccTOSIHUE OT JaMIbl A0 (OTORIEMEHTa, YTOOBI CHila TOKa YBEINUUIIach B
nBa paza?

4. [Touemy BO BpeMsl BHIIIOJTHEHUS OIbITA HEJIb3 U3MEHATH MOJI0XKEeHHE (POTOANEMEHTa U HaKaJl HUTH
JIaMIIbI?

5. 3ayem BHYTpH TpyOsI IprOOpa cesiaHbl 3allUTHRIE pEOpa U ouyeMy OH BHYTPH OKpalleH YEpHOI
MAaTOBOM KPaCKOM?

6. Kak unraercs 3akon CtosieToBa, BRIPaXKAIOMNUNA 3aBUCUMOCTD (DOTOTOKA OT BEIMYUHBI CBETOBOTO
oTOoKa?

7. Kak 3aBHCUT OCBEIIEHHOCTH OT yIIa MaJicHUS MapaAJIJICTbHbBIX JIy4Yeld Ha OCBEIIAEMYI0 TOBEPXHOCTh?

JlaGopatopnast pa6ora Ne 36. I'pamynpoBKa CIIEKTPOCKOIIA W OMNPEACIICHUE JJIWHBI CBETOBOM BOJIHBI IO
rpagyupOBOYHON KPHUBOM.
KoHTponbHbIE BOTPOCHI:

1. OOBsICHUTE YCTPOMCTBO CIIEKTPOCKOIA U HAPUCYHTE XOJI CBETOBBIX ITyYKOB B HEM.

2. B 4ém cocrout siBjieHHe aucnepcuu cperta’?

3. Kak nokazaresns npenomiieHus CTeksia 3aBUCHUT OT JJIMHBI BOJHBI?

4. C Kako# UEeNbI0 CTPOUTCA rpagyupoOBOYHAs KpUBAsI?

S. KoTopslit U3 1BYX MapauieIbHbIX MyYKOB CBETAa — KPACHBIN MIIH (PUOJIETOBBIN — CHIIbHEE
OTKJIOHSIETCS OT IEPBOHAYATIBLHOTO HAMIPABJICHUS MTPHU MPOXOXKICHUU Yepe3 Npu3my?

6. Kakwue tumsl criektpoB Bbl 3HaeTe? Kak o 00pasyrorcs?

7. J11s1 4ero UCIoNb3yI0T CIEKTpabHbIC MPUOOPHI? Kakue TUITBI ClIEKTpaIbHBIX TPUOOPOB BaM
W3BECTHBI?

JlaGoparopnas pabota Ne 37. Onpenenenue paboThl BEIXO/a IEKTPOHA.
KoHTponbHbIE BOTPOCHI:

1. OObsicuuTs sBeHue pororddexra. Yto Takoe kpacHas rpanuna ¢porodddexra?

2. OT KaKuX XapakTEPUCTHK 3aBUCUT CHJIa (POTOTOKA B 1IN, conepskaiiei pororneMent?

3. [Touemy B mabopaTropHOii yCTaHOBKE KaTof POTOITEMEHTA COSTUHSACTCS C MOIOKUTEITHHBIM
IIOJIFOCOM MCTOYHMKA HAINPSKEHUS?

4. MO’XHO JIM ¢ IOMOIIbIO YCTAHOBKH, HCIIOJIB3yeMO B paboTe, ONpeeNuTh MoCcTossHHY0 [lnanka?
5. UTto mpou30iiieT, eciii B CXeMe J1abopaTOpHON YCTAHOBKH U3MEHHUTH MOISPHOCTH TOIKITIOYCHUS
VCTOYHHUKA HAIMPSKEHUS HA IPOTUBOIIOJIOKHYIO?

6. HazoBute Tamst hotodrddexros.

7. [TpuBeauTe mpuUMeEpHl MPAKTUIECKOTO NCTIONB30BaHUs ABiIeHUs (hoTodddekra.

Tema 9. dsiemenTbl KBaHTOBOM Teopuu. (ITK-2)
Jlekumus.
TermmoBoe wusnmyuenue. 3akoHbl Kupxroda, Credana - bonbrmana, Buna. dopmynsr Penes-/[xunca.
VnerpaduoneroBas karactpoda. Dopmyma Ilmanka. KBaHTOBBIM XapakTep wu3mMydeHUs. BHemrHMit
dotorpdext. OmpiTer A.I.CroneroBa. YpaBuenue OinHmTeiiHa. Jddext Komnrona. JlaBienue cpera.
3akoHbl coxpaHeHus sHeprun B d¢dekre Komnrona. BomHoBbie cBoiicTBa wactuil. ['mnore3a ne bpoitns.
[Tpunnun HeonpeneneHHocTH. YpaBHenue [lIpeaunrepa. Bomuosas ¢ynkimsa. KopmyckyaspHO-BOITHOBOM
nyanu3M. KBaHTOBO-pasmepHble CTPYKTypbl. KBaHTOBBIE cOCTOSHHMS aTOMOB W MoJekya. HuBepcus
KBAHTOBBIX COCTOSIHUM B BemiecTBe. OnepaTopsl GU3NYECKUX BEIUYUH.
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IIpakTH4Yeckoe 3aHATHE.
Pemenue 3amay no teme «E€MEHTHI KBAHTOBOM TEOPUM.
Pemenune 3anau u3 coopuuka Yeprona, A.I. 3agaunuk o pusuke No34.1-34.18, 35.1-35.9, 39.3, 39.4.
3ajanus 1J151 CAMOCTOSITEJIbHOM PadoThlI.

1. CaMocCTOATEIbHOE BHIMIOJIHEHUE 3aJaHUM JIsl TPAKTHYECKUX 3aHATHIH;

2. CamocTosTenbHas MpopadoTKa y4eOHOro U Hay4qHOTO MaTepuaa Mo MeYyaTHbIM, YIEKTPOHHBIM U
JPYTUM UCTOYHHUKAM;

Pexomennanumu: B pe3yjbTare CcaMOCTOATENbHOH PaldOThl CTYIEHT A0JIKEH OCBOMTH OCHOBHbIE
BOIIPOCHI Kypca:

3axonbl Kupxroga, Credana - bonpiimana, Buna.

®opmynsl Penes- Jlxxunca u [nanka. KBaHTOBBIN XapakTep U3JIy4YEHHUS.
Buemnuit porosppext. Onbirer A.I.Ctonerosa.

VYpaBHeHue DUHIITEHA.

Oddexr Komnrona.

JlaBieHue cBeTa.

KoprmyckynsipHO-BOJIHOBOM yanu3M.

XN R DD =

®opmyna ae bpoiins.

9. Vpasuenue lllpeaunrepa.

10. IIpuHIMIT HEONIPEAETEHHOCTH.

11. Knaccudukanus sneMeHTapHbIX U QyHIaMEHTAIbHBIX YaCTHUII.
12. Kocmuyeckue ay4u.

13. IMKJIOTpOHHBIN PE30OHAHC.

14. DBomronusa BeceneHHon.

CamocTosiTesibHOe pelieHre 3aga4 u3 cOopHuxka Yeproa, A.I. 3agayHuk mo ¢usuke mo teme
«J1IeMeHTbI KBAHTOBOI TEOPUW».

Tema 10. OcHoBbI aTOMHOM U sinepHoil Ppusukn. (OIIK-4)
Jlekumus.

Omneitel Pesepdopna. Iloctymarer bopa. Boposckas teopusi atoma. Onbit ®panka u I'epma. Atombl
BOZIOPOJIa M TICJIOYHBIX MeTaioB. CHUH 3eKTpoHAa. MarHuTHbeIA MOMEHT artoMma. JddexT 3eemaHa.
[Mpunmun Ilaymu. Ilepumonuueckas cucrema nsnementoB .M. MengeneeBa. CocTtaB sapa aroma.
B3anmoneiicTBUe HYKJIOHOB B siipe. SAepHbIe CHIIBI U MOJIENIM aTOMHOTO siapa. LIMKIOTpOHHBIN pe30HaHC.
EcTtecTBeHHast 1 MCKyCCTBEHHAsl pallOaKTUBHOCTD. SlepHble peakuuu, AeneHue saep. Llennsie peakiuu.
Hcnonb3oBanue simepHoil sHepruu. TepmosigepHass peakuusi. OCHOBHBIE BHJBI 3JIEMEHTAPHBIX YaCTHIIL,
MeTozbl uX peructpanuu. CucreMaTka 3J1eMEeHTapHbIX yacTull. KBapku.

OcCHOBHEI€E dTarbl PBOJIOIUNA BeceleHHOH.
IIpakTH4eckoe 3aHATHE.
Pemenue 3amaq mo teme «OCHOBBI aTOMHOM U SIIEPHON (DU3UKID.
Pemenue 3anau u3 coopuuka Yeprosa, A.I. 3agaunuk no gusmuke Ne4(.1-40.17, 41.1.-41.17.

3ananus AJ51 CAMOCTOSITEILHOI padoThI.

1. CamocTosiTeIbHOE BBIMOJHEHUE 3aTaHUN JJIsl TPAKTUYECKUX 3aHSTHIA;

2. CamocrosTenbHas mpopaboTka yueOHOro ¥ Hay4HOT'O MaTepuaa Mo Ne4yaTHbIM, JIEKTPOHHBIM U
JOpPyTUM UCTOYHUKAM;

Pexomenaanuu: B pe3yjibTaTe CaMOCTOSTEJIbHON PpadOThI CTYIEHT /J0JKeH OCBOMThH OCHOBHbIE
BOIPOCHI Kypca:



24
EcTecTBeHHast U NCKyCCTBEHHAsI paAMOAKTUBHOCTD.
SnepHble peakuuu, 1eJIeHHUE AIEp.
Ilennsle peakuum.
Hcnonb3oBaHue sIACPHOM SHEPTUH.
®opmyina [1nanka.
Oddexr Komnrona.
Atom D.Pesepdopna.
Teopus bopa.

NN Rk DD =

CamocTosiTesibHOe pelieHne 3aga4 u3 cOopHuxka Yeproa, A.I. 3agayHuk mo ¢usuke mo teme
«OCHOBBI ATOMHOM U SIICPHOH (PU3UKH.

4. Konrpoab 3HaHMI 00y4alOLINXCS M THIIOBbIE OLICHOYHbIE CPEICTBA
4.1. Pactipenenenue 0auioB:
banbHO-pEUTHHIOBBIE MEPOIIPUATHUS HE IIPELYCMOTPEHBI

4.2 TunoBsle OLICHOYHBIE CPEACTBA TEKYILIETO KOHTPOJIS
Kontponbnas padora

Tema 1. Knaccuueckast MexaHuka
1. OnpeaenuTh CKOPOCTh V. U MOJHOE YCKOPEHUE @ B MOMEHT BpEMEHHU t=2 ¢, €CJIM OHA IBUKETCA 110
OKPYXHOCTH pannycoM R=1 m cornacHo ypaBaeHuto X = At+Bt3, rme A=8 m/c, B=-1m/c3, x
-KpUBOJIMHEWHAs KOOPIMHATA, OTCYUTAaHHAsI OT HEKOTOPOH TOUKH, IPUHSITON HAa HauyaJbHYIO, BIOJb
OKPY>KHOCTH.
2. 1o HeGoMbIIOMY KYyCKY MSTKOTO JKeje3a, JiexarieMy Ha HakoBajibHe Maccoid m1=300 kr, ymapsieT MoJIOoT
Maccon m2=8 kr. Ompenmenuts KIIJI h ymapa, ecnu ymap neynpyruii. [lone3Hoii cuuTaTh 3HEPrUIo,
MOILIEANIYIO Ha IehopMalnio KycKa jkesesa.
3. Ha 06on maxoBuka auamerpom D=60 cM HaMOTaH MIHYp, K KOHIy KOTOPOTO MPUBS3aH rpy3 Maccoil m=2
Kr. OnpeaenuTb MOMEHT UHEPIUHU J MaXOBHUKa, €CJIM OH, BPAIlasiCh PABHOYCKOPEHHO MO/ IEHCTBUEM CHUJIbI
TSOKECTH T'Py3a, 3a BpeMs t=3 ¢ mproOpes yIIIoBYO CKOPOCTh W=9 pajy/c.
4. B Gamnone oobemoM V=3 1 comepkuTcs Kuciopon maccoil m=10 r. OnpenenuTs KOHIEHTPAIUIO N
MOJIEKYJI rasa.
5. KommuectBo BemectBa renuss n=1,5 wmonb, Temmneparypa T=120 K. Omnpegenuts cyMMapHYIO
KMHETUYECKYI0 SHeprui0 Ek mocTynarenbHOro IBUKEHHS BCEX MOJIEKYJ 3TOTO rasa.

Omnpoc

Tema 1. Kitaccnueckasa Mexanuka

1. TloueMy mosHOE COMPOTUBIICHUE MOCIEAOBATEIBHOM LEMH MEPEMEHHOTO TOKa HE paBHO CyMME
AKTUBHOTO, EMKOCTHOTO ¥ UHIYKTHUBHOTO CONIPOTUBJICHHUS?

2. Kak n3MeHuTCs cuia ToKa B MOCJeI0BaTeIbHON e U3 Pe3UCTOpa, KOHJAEHCATOpa U KaTyIIKH MpU
YBEJIMUYEHUH YaCTOTHI IEPEMEHHOT0 TOKa?

3. Kak 3aBHCUT COPOTHUBIIEHUE TEPMOPEZUCTOPA OT TEMIIEPATYPHI?

4. Bo CKOJIBKO pa3 U3MEHUIIOCHh CONPOTHUBIIEHNE TEpMOpE3HcTOpa Ipu ero HarpeBanuu ot 20 go 70 °C?
OnMHAaKOBO JIM U3MEHSIETCS CONPOTUBIIEHUE TEPMOPEZUCTOPA B PA3INYHBIX MHTEPBAIAX TeEMIIeparyp?

5. BbIcTpo niM MeNIeHHO HAJ0 HarpeBaTh BOAY B CTaKaHe, YTOOBI MOIY4YUTh OoJiee TOYHBIHN rpaduk
3aBHCHMOCTHU COIIPOTUBJIEHHSI TEPMOPE3UCTOPA OT TEMIIEPATyphI?

6. Kak, noip3ysch TepMOPE3UCTOPOM, OMMETPOM U HOTYYEHHBIM I'papUKOM, U3MEPUTH HEN3BECTHYIO
TEMIIEpATypy BOJbI B cTakaHe?



IIpakTnyeckoe 3aaHue Il MPAKTHYECKOH MOATOTOBKH

Tema 1. Knaccuueckast MexaHuka
. Pa3zpaborarp 3aganus o (u3nke ¢ UCHOIb30BAHUEM UTPOBBIX MOMEHTOB.
. Pa3zpabotath 1a00paTOpHbIN IPAKTUKYM, HMEIONTUH TPAKTUIECKOE TIPUMECHEHHE.
. Pazpaborarb naboparopHbie pabOTHI pa3IMYHBIX TUIIOB.
. Pa3pabotats u nmponenaTs JOMaIIHIOW JJa00paTOpHYIO PadoTy.
. Pazpaborats u npoaenars 1adoparopHyto paboTy ¢ MpUMEHEHHEM HUH(OPMAIIMOHHBIX TEXHOIOTUH.

AN U AW —

. Pa3paborarh kadyecTBEHHbIE 3a]Ja4i MPAKTUYECKON HAMPaBICHHOCTH.

Tema 3. MonekynsipHas Gpu3HKa.
. Pa3zpaborarp 3aganus o (pu3nke ¢ UCHOIb30BAHUEM UTPOBBIX MOMEHTOB.
. Pa3zpabotath 1a00paTopHbIi TPAKTUKYM, HMEIONTUH TPAKTUIECKOE TIPUMECHEHHE.
. Pazpaborars naboparopHbie pabOTHI pa3IHMYHBIX TUIIOB.
. Pa3pabotats u nmponenaTs JOMAIIHIOW JTa00paTOpHYIO PaboTy.

D AW N =

. Pazpaborats u npoaenars 1adopatopHyto paboTy ¢ MpUMEHEHHEM HUH(OPMAIIMOHHBIX TEXHOIOTUH.

Tema 4. TepmoarHaMuKa.
. Pa3paborarh 3a1aHus 1o Gpu3uke ¢ UCIOIIb30BaHUEM UTPOBBIX MOMEHTOB.
. Pazpaborarp 1abopaTtopHbIii MPAaKTUKYM, UMEIOIINNA MPAKTUYECKOE TPUMEHEHHE.
. Pa3paborats naboparopHbie pabOThl pa3IUYHBIX THIIOB.
. Paspaborars u mpopenars JOMaNIHIOK0 J1a00paTOpHYIO padoTy.
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. Pazpaborats u mponenars 1abopaTopHyIo padoTy ¢ MPUMEHEHHEM HH(POPMAIIMOHHBIX TEXHOJIOTHH.
TecTupoBanme

Tewma 1. Knaccuueckast MexaHuka
Tunosble 3a1aHns 0JIUIL/TECTA N0 TEOPETHYECKOMY MaTepPUAILY:
1. MOMEHT MHEpPIMU MAaTepUATBHON TOYKH:
a) cKaJsIpHAasi BeJIMYMHA, PAaBHAS POM3BEIEHUI0 MACCHI TOYKH HA KBAJIPAT ee PACCTOSIHHS /10 OCH,
0) BelIMuUKHA, paBHasg CyMM€ MOMEHTOB MHEPIIMU BCEX TOUYEK Tela,
B) BCJIMYKMHA, paBHAs IIPOU3BCACHUIO CUJIbI HA IJICHO 3TOU CHIJIBI,
I') CKaJIsipHasi BEIMYMHA, paBHAsI IPOU3BEICHHUIO 3aps/ia TOUKH Ha PACCTOSIHUE MEXK/1y LIEHTpaMU Macc.
2. SIBneHueM pe3oHaHCa HA3bIBAIOT:

a) pe3koe yObIBaHHE aMIUIUTY/IbI KOJIEOaHMI MPH COBMAJCHUN YaCTOThI COOCTBEHHON W BBIHYXJICHHOU
CHUTBI,

0) pe3koe BO3pacTaHUe aMILIMTYAbI KOJIeOAHUA NPH COBNMAAEHUMN YACTOThHI COOCTBEHHOH M
BbIHYK/I€HHOW CHJIbI,

B) pe3Koe yObIBaHWE aMITIUTY/Ibl KoJieOaHUM TIPH HECOBMAACHUHN YaCTOThI COOCTBEHHOW M BBIHY)KJICHHOU
CHJIBI,

T') pe3Koe BO3pacTaHUe aMILTUTY/IbI KoJIeOaHUi TPU HECOBIAJICHUH YaCTOThl COOCTBEHHOM U BBIHYKJIEHHOM
CHJIBI.

3. buenue 310:

a) cJIoKeHMe IBYX KoJIeOaHN ¢ OJTM3KNMHU YaCTOTAMM,
0) BBIYMTAHUE JBYX KOJIeOAHUH C OJTU3KUMHU YaCTOTaAMH,

B) CJIOKEHUE JIByX KoJIeOaHU C OMHAKOBBIMH YaCTOTaMH,
') BBIYUTAHUE JBYX KOJIEOAHUHN C OJMHAKOBBIMHM YaCTOTaMHU.

25
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4.3 TIpomexxyTouHas aTTecTalus M0 AUCIHUILINHE IPOBOAUTCS B GOopMe IK3aMeHa

Tunosbie Bonpocekl 3k3amena (OIIK-4, ITK-1, ITK-2)
Tunosbie BONPOCHI IK3aMeHA
Teopema IllteliHepa. MOMEHT MHEPLMHU IPOCTEUILNX TEIL.
DHeprus u padora.
lapmonnueckue xkonebanusi. MaremaTnueckuii 1 GU3NIECKUI MaSTHUKH.
NneanpHblli ra3. 3akoHEI HIEAJILHOIO ras3a.
VYpaBHenue Menaeneesa-Knanelipona. 3akons! ABoraapo u /lansroHa.
OCHOBHOE ypaBHEHHUE MOJICKYJISIPHO-KMHETUYECKOU TEOPHUH.
Pacnipenenenne monekyn no ckopoctaM. Oneit Ll TepHa.

NN Rk DD =

W3ompornieccr U MPUMEHEHHUE MTEPBOTO 3aKOHA TEPMOAMHAMUKHU K U30ITPOIECCaM.

e

Onexrpuueckuii 3apsa. 3akoH Kyinona. HanpspkeHHOCTD 21€KTpUYECKOTO TOJIS.

—
)

. OnextpoemkocTb. KoHeHCcaToOph!l ¥ UX coequHeHHs. [IUdIeKTPUKHU B 3JIEKTPUUECKOM ITOJIE.

—
[a—y

. DNEeKTPUYECKUI TOK B raszax.

—
[\

. DIJIEKTPUYECKUN TOK B TOJYIIPOBOIHUKAX.

—
(98]

. MaruuTHbIif MOMEHT, MAarHUTHBIM MOTOK. DNEKTPOMArHUTHASL MHYKIIUS.
. 3akoH buo-Casapa-Jlamnaca.

—
(G N

. Unatepdepennus ceera. Onwit FOHra.

Tunosble 3aganua 1 3x3amena (OIIK-4, ITIK-1, ITK-2)
Tunosble 3a1aHus 1151 IK3aMeHa
Pemmre 3amauy:

1 Ompenenuth  CKOPOCTH V U IOJIHOE YCKOPEHUE @ B MOMEHT BPEMEHU t=2 ¢,  €CJIM OHa
JIBIDKETCS 110 OKPY>)KHOCTH paguycoM R=1 M cornacHo ypaBHenuto X = At+Bt3, rne A=8  wm/c,
B=-1m/c3, X -KpuBOJMHEHHAasT  KOOpPAHMHATA, OTCYMTAHHASI OT HEKOTOPOIl TOUKH, IPUHATON Ha
HayaJbHYIO, BAOIAb  OKPYXHOCTH.

1 Onpenenuth  JIMHEWHYIO CKOPOCTH IIEHTpA IIapa, CKAaThIBAIOIIETOCS 0€3 CKOJIbKEHUS ¢ HAKIIOHHOM
IIJIOCKOCTH BBICOTOM 1 M.

2 Cuapsa,  Jnersuuii co ckopocthio V=500 M/c,  pa3zopBajics Ha JBa OCKOJIKA. MEHBIIIHNIA OCKOJIOK,
Mmacca KoToporo coctasisieT 20%  oT o01ieit Macchl cCHapsiia, OJIeTeN B IPOTHBOIOIOKHOM
HaIpaBJICHUH co CKopocThio  V1=200Mm/c.  Omnpeaenutb CKOPOCTh V2 OOJBIIETO OCKOIKA.

3 4. HwuTtb c npuBsA3aHHBIMU K €€ KOHIIaM rpy3aMu Maccoid m1=50 r u m2=60 r nepekuHyTa yepes
onox nuamerpoM D=4 cm. Onpenenutb MOMEHT WHEPIUU OJTOKA, €CITU IO/ IEHCTBUEM CHIIBI TSKECTH
I'py30B OH MOJYYHJI YIIIOBOE yckopeHue e=1,5 pan/c2.

4 5.  Paccrosaue d Mmexxay nBymst TodeunbiMu 3apsaamu Q1=+8 uKim u Q2=—35,3 aKn pasHo 40 cMm.
Brraucnuts HanpsikeHHOCTh E mosid B Touke, Jexanien nocepeantHe Mexay 3apaaamu. Yemy paBHa
HaNpsHKEHHOCTD, €CJIM BTOPOIL 3aps/l OyAeT MOJ0KUTEIbHBIM?

4.4. llIkana oueHMBaHUS TPOMEKYTOUHOM aTTeCTALMKI

Orenka T s— Heckpuntopsl (ypOBHH) — OCHOBHBIE TIPU3HAKH OCBOCHUS (ITOKa3aTeNn
TOCTHKEHHMSI pe3ynbTaTa)
OIIK-4 OTnaHO MPUMCHSIET TEXHOJIOTHH OpTraHHU3aIu’
JyXOBHO-HPABCTBEHHOTO BOCITUTAHUS o0y4aromuxcs,
HarpapjeHHbIe Ha (OPMUPOBAHUE KYJIBTYPHBIX, PEIMTHO3HBIX MU
ATHO-HAIIMOHANBHBIX  TPAJMIUK,  0a30BbIX  HAIMOHAIBHBIX
[ICHHOCTEH B paMKax MPernogaBaeMoro npeamera.




«OTIIMYHO»
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MK-1

Ha BbICOKOM YpOBHE BIaJiceT HaBBHIKAMH OOOCHOBAaHHMS U YydYeTa
0COOEHHOCTEH MPOEKTHPOBAaHUS 00pPa30BaTEIBHOIO Ipolecca Mo
¢usuke B 00pa3oBaTENbHOM YUPEKIESHUU OOIIero oOpa3oBaHUs,
MOAXOMOB K IUJJAHUPOBAHUIO 00pa30BaTENbHONW JIEATEIbHOCTH;
COZIEp’KaHUs IIKOJBHOTO TIpeaMera «pusuka»; (GpopM, METONOB H
cpenctB  oOyueHUs (U3HKE, COBPEMEHHBIX 00pPa30BaTEIbHBIX
TEXHOJIOTHH, METOAMYECKUX 3aKOHOMEPHOCTeH MX  BBIOODA;
0COOEHHOCTEH YaCTHBIX METOIUK OOy4YeHUs (PU3UKE.

[K-2

Ha BBICOKOM YpOBHE pa3pabarbiBaeT UHAUBUAYaJIbHO
OPHEHTUPOBAHHbIE MPOTPaMMbI, METOAWYECKHE pa3padOTKu H
OUIAKTUYECKHE  Marepuajbl C  y4eTOM  HMHIUBUAYaJIbHBIX
ocoOeHHOCTeH O0ydarommxcs B ILENIAX peald3alud THOKOro
JITOPUTMa YIIPABJICHHUS MPOIIECCOM 00pa30BATEIBHON AEATEILHOCTH
00y4YaroIINXCsl; OLIEHUBACT JOCTIDKCHHS OOYyYalOLIMXCsl HAa OCHOBE
B3aUMHOI'O  JIOIIOJIHEHHsI  KOJIMYECTBEHHOM UM  KaueCTBEHHOM
XapaKTepUCTUK  00pa30BaTeNbHBIX  pE3yNbTaToB  (MOPTQOIHO,
npoduiib yYMEHUH, JHEBHUK JOCTHXKEHUH U Jp.).

«XOPOIIIO

OIIK-4

Xoporio MPUMEHSET TEXHOJIOTHH OpraHu3aIuu
JyXOBHO-HPaBCTBEHHOTO BOCITUTAHUS oOyyaronxcs,
HamnpaBlieHHbIE Ha (POpMHUpOBAHME KYIBTYPHBIX, PEIUTHO3HBIX U
STHO-HAIIMOHAJBHBIX  TPaJULIUH, 0a30BBIX  HAIMOHAJBHBIX

IIEHHOCTEH B paMKaXx MPeroaaBaeMoro mpeaMera.

IK-1

Ha pgocrarounom ypoBHe BiajeeT HaBbIKAMH OOOCHOBaHUS U yyeTa
0COOEHHOCTEH MPOEKTUPOBaHMS OOPA30BATENBHOIO Mpolecca Io
¢uzuke B 00pazoBaTeIbHOM YUYPESXKICHHH OOIIEro 0Opa3oBaHMS,
MOAXOJ0B K TUIAHUPOBAaHUIO 00pa3oBaTeIbHOU JAESTENbHOCTH;
COZIepaHMsl IIKOJIBHOTO MpenMera «(pusnuka»; GopMm, METOIOB U
cpenctB  oOydeHuss (U3MKE, COBPEMEHHBIX 00pa30BaTEIbHBIX
TEXHOJIOTUHA, METOIUYECKHUX 3aKOHOMEPHOCTEH WX  BBIOODA;
0COOEHHOCTEH YaCTHBIX METOJIMK 00yUueHUs (hU3UKe.

[1K-2

Ha  nocratounoM  ypoBHE  pa3pabarbiBaeT  WHAWBUIAYAIBHO
OPHCHTUPOBAHHBIC MPOTPAaMMBI, METOAWYCCKUE pPa3padOTKU H
IUIAKTHYECKAE  Marepuajgbl C  Y4eTOM  WHAWBUAYaIbHBIX
ocoOeHHOCTEW OO0ydJaromuxcsi B IEIAX peaau3aiud  THOKOTO
JITOPUTMA YIPABJICHHUS MPOIIECCOM 00pa30BATEIBHON NESTETHHOCTH
OOy4YarOIINXCsI; OIIEHUBACT JOCTIDKEHHS OOYYaOIINXCsl HAa OCHOBE
B3aWMHOTO  JIOTIOJTHCHUSI ~ KOJMYECTBCHHOM W  Ka4eCTBEHHOU
XapaKTePUCTUK  O0pa30BaTENbHBIX  Pe3yabTaroB  (mOpTdOoIHo,
npo¢ I YMEHUM, THEBHUK JOCTKCHUM U . ).

«YAOBJICTBOPHUTCIBHO»

OIIK-4

YILOBJICTBOpI/ITeJIBHO OPUMCHACT TCXHOJIOTUH opraHuzanu

JTyXOBHO-HPABCTBEHHOTO BOCIIUTAHUS oOyyarommxcs,
HampaBlieHHbIE Ha (HOpPMHUpPOBAHHME KYIBTYPHBIX, PEIUTHO3HBIX U
3THO-HAIlMOHAJIFHBIX TpaJuLIni, 0a30BBIX HallMOHAIbHBIX

HCHHOCTCﬁ B paMKax IperoaaBacMoro npcameTra.

MK-1

Ha Hu3koM ypoBHE BiaZiceT HaBbIKAMH OOOCHOBaHHMS U YydeTa
0COOEHHOCTEH MPOEKTHPOBAaHUS 00pPa30BaTEIBHOIO Ipolecca Mo
¢usuke B 00pa3oBaTeNbHOM YUPEKIESHUU OOIIero oOpa3oBaHUs,
MOAXOMOB K IJJAHUPOBAHUIO 00pa30BaTENbHONW JIEATEIbHOCTH;
COZIEp)KaHUs IIKOJBHOTO TIpeaMeTa «pusuka»; (GpopM, METONOB M
cpenctB  oOyueHUs (U3HKE, COBPEMEHHBIX O0pPa30BaTEIbHBIX
TEXHOJIOTHH, METOAMYECKUX 3aKOHOMEPHOCTeH MX  BBIOODA;
0COOEHHOCTEH YaCTHBIX METOUK OOy4YeHUs (PU3UKE.




[IK-2 Ha HU3KOM ypOBHE pa3pabarbiBaeT VHAVBUYaJIbHO
OpPHEHTUPOBAHHbIE MPOTPaMMbI, METOAWYECKHE pa3padOTKu H
IUIAKTHYECKUe  Marepuajsl € Y4eTOM  MHAWBUIYAJIbHBIX
ocoOeHHOCTeH OO0ydarommxcs B LENIAX peald3alud  THOKOro
aJITOPUTMa YIPABJICHHUS MIPOIIECCOM 00pa30BaATEIbHON AESATEILHOCTH
00y4YaroLINXCsl; OLIEHUBACT JOCTIDKCHHS OOYyYalOLIMXCsl HAa OCHOBE
B3aUMHOI'O  JIOIIOJIHEHHsI  KOJIMYECTBEHHOM U  KaueCTBEHHOM
XapaKTepUCTUK  00pa3oBaTeNbHBIX  pE3yNbTaToB  (MOPTQOIHO,
npoduib yMEHUM, JHEBHUK JOCTH)KEHUH U ap.).

OIIK-4 He mpumMeHsieT TeXHOJOrMM OpraHU3allid JTYXOBHO-HPaBCTBEHHOTO
BOCIIUTAHUS OOy4YaroIIMXCs, HaNpaBiIeHHbIE Ha (QOpPMHpPOBaHHE
KyJIBTYPHBIX, PEJIUTHO3HBIX U ATHO-HAI[MOHAJIBHBIX TpaaWLIUH,
0a30BbIX HAI[MOHAJBHBIX LEHHOCTEM B paMKax IIPernoiaBaeMoro
npeaMera.

[K-1 He Bmameer HaBbikaMu OOOCHOBaHHS M yd4eTa OCOOCHHOCTEH
MIPOCKTUPOBAHUS 00pa3oBaTeIpLHOTO TIpolecca 1o (U3UKe B
00pa3oBaTeIbHOM YUYPEXKJICHUH OOIIEro 00pa3oBaHMs, MOIXO/IO0B K
TUTAHUPOBAHHUIO  00pa30BaTENLHOW  JICSITEIIBHOCTH,  CONIEPIKAHHUS
IIKOJIFHOTO  mpeaMmeta  «(usmka»; (opM, METOIOB H CpENCTB
oOydeHust (PU3MKEe, COBPEMEHHBIX O0pPa30BaTEIIbHBIX TEXHOJIOTHH,
METOIMYECKUX 3aKOHOMEPHOCTEH WX BBIOOpa; OCOOCHHOCTEH
YaCTHBIX METOJIUK 00ydeHUs (hU3UKE.

«CHEYAOBJICTBOPUTCIIHHO)

I1K-2 He pa3pabarpiBaeT MHANBUIYaTbHO OPUEHTUPOBAHHBIC TTPOTPAMMBI,
METOIMYECKHE pa3pabOTKU U TUAAKTUYCCKHE MaTepHAIbl C YIETOM
WHIWBUIYAIbHBIX ~ OCOOCHHOCTEH  OOyJarmomuxcsi B EIIX
peamm3anui  THOKOTO  alTOpUTMa  yNpaBICHUS  MPOIECCOM
o0pa3oBaTeIbHOW JIEATEILHOCTH OOyYaroIIMXCs; HE OICHHUBAeT
TOCTH)KEHUSI 00y4aroImuXcsi Ha OCHOBE B3aWMHOTO JIOTIOJHEHHSI
KOJIMYECTBCHHOM M KAUECTBCHHOM XapaKTEPUCTUK 00pa30BaTeIIbHBIX
pe3ynbratoB (Moptdoiano, mpoduib yMEHUHN, THEBHUK JTOCTHKEHUN

u ap.).

5. Metoanueckue yKkazaHus JJisi 00y4al0UUXCsl 10 OCBOCHHMIO IMCIUILIMHBI (MOXYJIA)

5.1 Meroauueckue yKa3aHus IO OpraHU3aIUN CaMOCTOSITEIbHOIN paboThl 00yUYaromuXCs:

[Ipuctynas K W3y4eHHUIO TUCIUIUIMHBI, B MEPBYIO ouepe/b OOydaromuMcsi HEOOXOAMMO O3HAKOMUTHCS
conepkanreM paboueii mporpammbl aucturummabl (PIT[]), xoTopas ompenensieT comepskaHue, oObeM, a
TaK)Ke MOPSAIOK U3YUESHHsI U MTPEToAaBaHus yueOHOM TUCIUILIMHEL, €€ pa3/iena, YacTu.

Jlnist caMOCTOSTENbHON pabOThl BAKHOE 3HaUEHUE UMEIOT paszieibl «O0beM U copepikaHue TUCIUILTHHBDY,
«Y4eOHO-MeToauueckoe U HH(popMaIlMOHHOE 00ecTedeHne TUCIUILTMHBD U «MarepruaabHO-TEXHUIECKOe
obecriedeHre TUCIUILINHEI, IPOrpaMMHOE obecrieueHue, mpodeccHoHaIbHbIe 0a3bl TaHHBIX U
MH(POPMALMOHHBIE CIIPABOYHBIC CUCTEMBI.

B pasgene «O0beM U conepkaHWe IUCIMIUIMHBD) YKa3bIBAIOTCS BCE pasfelibl M TEMbl H3y4aeMoil
JTMCLUIUIMHBIL, @ TAK)KE BUJBI 3aHATHH U TNIAHUPYEMBbI 00bEM B aKaJJeMHUYECKUX Yacax.

B pasgene «YuebHO-MeTommyeckoe W HMH(OpMAIMOHHOE oOecleueHre AUCHUIUIMHBDY — yKa3aHa
pEKOMEHIyeMasi OCHOBHAs M IOTIOJTHUTEIbHAS JTUTEPATYPA.

B pasgene «MarepuaabHO-TEXHUYECKOE OOECIeYeHne IUCLUUIUIMHBL, IMPOrpaMMHOE OOecCIeyeHue,
npodeccruoHabHble 0a3bl JaHHBIX U MH()OPMAIMOHHBIE CIPABOYHBIC CHUCTEMBD» COAEPKUTCS MEpeuyeHb
npodeccuoHaNbHBIX 0a3 JaHHBIX U HHPOPMAIIMOHHBIX CIIPABOYHBIX CHCTEM, HEOOXOIUMBIX JJISi OCBOCHHUS
JTUCUUTUIAHBL.

5.2 Pexomennaruu o0y4aromumcs 1o padbore ¢ TeOpeTHUECKUMHU MaTepHallaMu 110 TUCIUILIIMHE

[Ipu uzyyennu u npopabOTKe TEOPETUUECKOr0 MaTepHana HeoOX0AUMO:




- IPOCMOTPETH €1lIe pa3 npe3eHTaluo Jekuu B cucteMe MOODLe, noBTOpUTh 3aKOHCIIEKTUPOBaHHBIN Ha
JEKUMOHHOM 3aHATUM MaTepual M JOMNOJIHUTh €ro € YYE€TOM PEKOMEHJOBAHHOM IOMOJIHUTEIbHOU
JIUTEPATYPBL;

- IIPA CAMOCTOATEIbHOM M3Y4YEHHH TEOPETUYECKON TEMBI CAEIaTh KOHCIIEKT, HCIOJIb3Yysl PEKOMEHIOBAHHbIE
B PITJI ucrounuku, npogeccuoHanbHble 0a3bl JaHHBIX U HHPOPMALMOHHBIE CIIPAaBOYHBIE CUCTEMBI:

- OTBETUTD Ha BOIIPOCHI JIsI CAMOCTOATEIILHON pabOoThI, TIO TeMe MpecTaBieHHbIe B myHKTe 3.2 PIT/I.

- [P IOATOTOBKE K TEKYIIEMY KOHTPOJIIO HCIIOIb30BaTh MaTepuaiibl (hoHa oreHouHbIX cpencts (POC).
5.3 Pexomenmanuu mo paboTe ¢ Hay9HOU U y4eOHOM JIUTepaTypoit

PabGoTa ¢ OCHOBHOM M JONOJIHMUTENBHOM JHMTEPAaTYpOl SBISETCS IIaBHOM (POpMOI caMOCTOATENbHOM
paboThl M HEoOXOoOMMa MPH MOATOTOBKE K YCTHOMY ONpPOCY Ha CEMUHAPCKUX 3aHATHAX, K Jebartam,
TECTHUPOBAHHUIO, 3Kk3aMeHy. OHa BKIIOYaeT MpopabOTKy JIEKIMOHHOTO MaTephalia M pPEeKOMEHIOBAHHBIX
HCTOYHHMKOB U JINTEPATYPHI 110 TEMATHKE JIEKLIUH.

KoHCHeKT JIeKInu JOJKEeH coliepKaTh peepaTuBHYIO 3alIUCh OCHOBHBIX BOIPOCOB JICKIIUH, B TOM YHUCIIE C
ornopoii Ha pa3MmeneHHble B cucteme MOODLe mpe3eHTany, OCHOBHBIX MCTOYHUKOB M JIUTEPATYpPhl IO
TeMaM, BBIBOJBI MO KaXAOMY Bompocy. KOHCIeKT MOXKeT OBITh BBITIONHEH B paMKax pacliedyaTKd BbIIa4uH
Mpe3eHTAlUi JIEKIUH WM B OTACNIbHOW TeTpaau mo mpeamery. OH JOKEH ObITh aKKypaTHBIM, XOPOIIO
YUTAaEMBbIM, HE COAEPIKaTh HE OTHOCALIYIOCS K TeMe HH(POPMAITUIO HITH PUCYHKH.

KoHcnieKkThl HayyHOW JHUTEparypbl NMPU CaMOCTOSATENbHOM IOATOTOBKE K 3aHATHUAM JOJDKHBI CONEPIKaTh
OTBETHl HA KaX/bli TOCTAaBICHHBIH B TEME BONPOC, MMETh CCHUIKY Ha HCTOYHHK WH(POpPMALUU C
00s13aTeNbHBIM YKa3aHUEM aBTOpAa, HAa3BaHMS W TOJa HU3AAHUS HCIOJNb3YeMOH HaydyHOW JHMTEpaTyphl.
KoHcniekT MoOXeT ObITh ONOpPHBIM (COAEpXkAaTh JIUIIb OCHOBHBIC KIIIOUYEBbIC MO3MIMHU), HO TPH 3TOM
MO3BOJISIIOIMM  JIaTh TIOJIHBIA OTBET IO BOINPOCY, MOXET ObITh MOAPOOHBIM. OO0beM KOHCHEKTa
OIIPENIETSAETCS CAMUM CTYIACHTOM.

B nporecce paboThl ¢ OCHOBHOM U JOTIOTHUTEIIBHON JTUTEPATYPOH CTYICHT MOXKET:

- JenaTh 3allUCU IO XOAy 4YTE€HHS B BMJIE NPOCTOr0 WIM Pa3BEPHYTOro IIaHa (co31aBaTh IEPEUYEHb
OCHOBHBIX BOIIPOCOB, PACCMOTPEHHBIX B UCTOYHHKE);

- COCTaBJATH Te3HUCHl (LMTHpOBaHHE HauOoOJee BAKHBIX MECT CTaTbu MJIM MOHOTpaduu, KOPOTKOE
U3JI0KEHUE OCHOBHBIX MBICJIEH aBTOpA);

- TOTOBUTH aHHOTAIMH (KpaTKoe 0000I1eHe OCHOBHBIX BOIIPOCOB PabOTHhI);

- CO3/1aBaTh KOHCIIEKTHI (Pa3BEPHYTHIC TE3UCHI).

5.4. PexoMeH1a1tuy MO NOATOTOBKE K OTAENIBHBIM 33aHUAM TEKYIIETO KOHTPOJISA

CoOecenoBaHue TmpeanoyaraeT OpraHU3alUI0 Oecelbl MpernojaBaTeiss €O CTYIEHTaMH II0 BOIpOcaM
IIPAKTUYECKOTO 3aHATUS C LENbl0 0ojee OOCTOATENBHOIO BBISBICHUS UX 3HAHUN IO ONPEAEICHHOMY
paszmeny, TeMe, npolieme M T.II. Bce uieHbl Ipynmbsl MOTYT ydacTBOBaTb B OOCYKICHHH, 100aBISTH
MH(POPMALUIO, TUCKYTUPOBATh, 331aBaTh BOIPOCH! U T.1.

YCTHBIA OMpOC MOXKET TMPUMEHATHCS B pa3audHbIX (Qopmax: (QpoHTaIbHBIN, WHIWBUIYAIBHBIN,
KOMOMHUPOBaHHbII. OCHOBHBIE Kau€CTBA YCTHOTO OTBETA MOJUIEXKAILETO OLICHKE:

- IPaBUJIBHOCTB OTBETA IO CONEPIKAHHUIO;

- IOJTHOTA U TIIyOuHa OTBETA;

- CO3HATEJIBHOCTh OTBETA;

- JIOTHKA U3JI0KEHUS MaTepuaa;

- PallMOHAIILHOCTD MCIIOJIb30BAHHBIX IIPUEMOB U CIIOCOOOB PELIEHUs OCTABICHHON yueOHOil 3a1auy;

- CBOEBPEMEHHOCTh M 3((EKTUBHOCTH MCIIOIB30BAHUS HATNISIHBIX MOCOOMHA M TEXHUYECKUX CPEICTB IPH
OTBETE;

- HCII0JIb30BAaHUE JIONIOJHUTEIBHOTO MaTepraa;

- PalIMOHAJILHOCTb HUCIIOJIBb30BaHUS BPEMEHH, OTBEJCHHOIO Ha 3a/laHNE.

YCTHBIM OIIPOC MOXKET CONPOBOXKAATHCS IMPE3ECHTALUEH, KOTOpas IMOATOTaBIMBAECTCA IO OAHOMY U3
BOIIPOCOB MPAKTHUYECKOTO 3aHATUSA. [Ipy BRICTYIUIEHHH ¢ Mpe3eHTalnueld HeoOXoauMo oOpamarb BHUIMaHUE
Ha TaKU€ MOMEHTBI KaK:
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- cofep)KaHUE MPE3CHTAlMN: AKTYaJIbHOCTh TEMbI, MOJHOTA €€ PACKPBITUS, CMBICIOBOE COJAEp)KaHUE,
COOTBETCTBHE 3asIBICHHOW TEMBI COJIEPKAHHUIO, COOTBETCTBHE METOAMYECKUM TPEOOBAaHUAM (IIETTH. CCHUIKU
Ha PeCypChl. COOTBETCTBHE COJEPXKAHHUS M JUTEPaTyphl), MPaKTHYECKash HAlpaBIE€HHOCTb, COOTBETCTBHE
coziepKaHus 3asiBICHHON (opMe, aleKBaTHOCTh UCIIOJIb30BaHUS TEXHHUUECKUX CPEJCTB yUEOHBIM 3a1adam,
MOCIIEIOBATEILHOCTD U JIOTHYHOCTb MPE3CHTYEMOT0 MaTrepuara;

- odopmiieHHE TMpe3eHTalMu: 00beM (ONTUMAIbHOE KOJIWYECTBO), IHM3aiiH (YMTaeMOCTb, HAJIWYHE HU
COOTBETCTBHE TpapUKd W aHUMAIMM, 3BYKOBOE OQOpMIICHHE, CTPYKTYypUpOBaHHE HWH(POpPMALUH,
COOTBETCTBHE 3asBJICHHBIM TpPEOOBAHUSIM), OPUTHHAIBHOCTH OGOPMIICHHS, 3CTETHKA, HCIIOIb30BaHHUE
BO3MO)KHOCTH ITPOTPaAaMMHOI CpeJibl, COOTBETCTBHE CTaHIapTaM 0(hOpMIICHUS;

- IMYHOCTHBIC Ka4eCTBa: OPATOPCKUE CIIOCOOHOCTH. COOMIONEHHE PErIaMEHTa, SMOLMOHAIBHOCTD, YMEHHE
OTBETHUTbH Ha BOIPOCHI, CHCTEMATU3UPOBAHHBIE, TITyOOKHE 1 TIOJIHbIE 3HAHUS 110 BCEM pa3JiesiaM IpOrpaMMBI:
- COIep)KaHHE BBICTYIUICHUS: JIOTMYHOCTh M3JIOKEHUS Marepuasa, pacKpblTHE TEeMbl, JOCTYIHOCTb
m3noxkeHus, dPdexTuBHOCT npuMeHeHust cpeactB WKT, cmocoObl ©u  yClIOBHS  JTOCTHIKCHHUS
PE3yABTaTUBHOCTH M IPGEKTUBHOCTH AJIsS BBIONHEHUS 3a/ad CcBoed MpodeccHoHANbHOW WU yueOHOU
JeSTeIbHOCTH, J0KA3aTeIbHOCTh NMPUHUMAEMBIX PELICHUH, YMEHHE apTyMEHTHUPOBATh CBOM 3aKJIIOYCHUS,
BEIBO/IBI.

6. YueOHO-MeTOnM4YecKoe 1 HHPOPMALMOHHOE o0ecriedeHre JUCHMIITHHbI

6.1 OcHoBHas UTEpaTypa:

1. Jleknuu mo ¢usuke (MexaHWKa,MOJCKYyIspHas (usuka) : ydeOHMK /aBT-cocT..B.A. ®demopos, T.H.
[TnyxauxoBa, C.B. Bacunnesa. - Tam60B: U3narensckuii qom TI'Y um.IP.JlepxkaBuna, 2009. - 140c.

2. IlnmyxnuxoBa  TH.,  ®emopos  B.A. Ousuka.Mexanuka.MonekyasipHass ~ Qu3uka U
tepmoauHaMuka.Kparkuit  kypc nekumit : yueb.-meron. mocobuwe. - TamboB: Wzmar.nom TIY
uM.I"P./lep>xaBuna, 2010. - 66¢.

3. ®wusuka.JlaboparopHblii mpakTukyMm : yueb.-meroguu.nocobue /T.H. Ilmyxnukosa,B.A. ®enopos,
M.M.Ilo3auskoBa,C.H.ITnyxuukoB. - Tam60B: U3n-so TI'Y, 2006. - 81c.

4. Mexanuka.MonekynspHas ¢usuka : Meron.ykazanus k jgaboparopusiM pabotam /B.A. ®@enopos,A.H.
Crepemoxun, H.W. Crapresa,A.B. UuBanos u ap.. - Tam6os: M3n-Bo TT'Y, 2006. - 89c.

5. UponoB M.E. KantoBas ¢usuka. OcHOBHbIE 3aKkOoHBI : YueO. mocobue ans By3oB. - M., CIIG.:
OU3MATIINUT, Hepckuit Juanekt, 2002. - 271 c.

6. TepmonnHamMuka U craructTudeckas gusuka : Yuebd. mocodue : B 3 1., T.3. - 2-e u3n., cym. nepepad. u
not.. - M.: Enuropuan YPCC, 2003. - 447 c.

7. Kypc ofOmeii ¢uszuxu : Yueb. mocobue musa Bry3oB : B 5 k., Ku.3: Monekynspuas ¢usuka u
TepMoanHaMuKa. - M., M.: Actpens, ACT, 2004. - 208 c.

8. Kypc obmieii pusuku : Yued. mocodbue nist BTy30B : B 5 kH., Ku.5: KBantoBas ontuka; AToMHast pu3HKa;
®usuka TBepaoro tena; @u3nka arTOMHOTO s7Ipa U AIeMEHTapHbIX yactuil. - M., M.: Actpens, ACT, 2004. -
368 c.

9. Tam6. roc. yu-T um. [.P. [lepxaBuna Mexanuka. MosnekymsipHast pu3nKa : METO. yYKa3aHus K Jabopatop.
paboram. - Tam6oB: M3a-so TI'Y, 2006. - 89 c.

10. Tam6. roc. ya-T um. [.P. JlepxaBuna dusuka. JlabopaTopHbIii IpakTUKyM : y4e0.-MeToJ. Tmocobue. -
Tamo6o0B: U3a-so TT'Y, 2006. - 81 c.

11. ®emopor B.A., [TnyxnukoBa T.H., BacunbeBa C.B., Tam6. roc. ya-T um.I'.P.JlepxaBuna Jlekuuu mo
¢usuke (MexaHMKa, MOJIEKYJsIpHas (u3uka) : yueOHUK A He(uzndeckux cre.. - Tam6os: U3a-so TI'Y,
2009. - 138 c.

12. ®enopoB B.A. ®usuka : [YMK no cner. 060101 - Jleuebnoe aemno]. - Tam60os: [U3a-Bo TI'Y], 2009. - 1
aneKkTpoH. ont. 1uck (CD-ROM).

13. Tam6. roc. yu-t um.I'.P.Jlep>xaBuna ®usnka. Mexanuka. MosiekynsipHas (Gu3MKa U TEPMOAWHAMHUKA :
KpaTKui Kypc JeKuil : yueb.-meron. nocobdbue. - Tam6os: Uza-so TT'Y, 2010. - 65 c.

14. Jlexuu no Kypcy oOrieit ¢pusuku : yueb. mocobue: B 4 4., U.1: Mexanuka; Y.2: MonekynsapHas ¢uzuka.
- Tam60B: Uznar. nom TT'Y um. I.P. Jlepkasuna, 2010. - 67 c.
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15. ®enopor B.A., KupumioB A.M., BacunbeBa C.B., Tamb6. roc. yu-T um. [.P. [lepxaBuna dusnka :
Y4eOHHK 11 CTyAeHTOB. - TamOo0B: [M3aar. nom TT'Y um. I.P. [lepkaBuna], 2011. - 90 c.

16. ®enopos B.A., ITnyxuuxosa T.H., [Tozauaxosa M.M., Tam0. roc. yu-T um. I.P. Jlepxasuna Jlekuuu mo
¢usuke (Ontuka. AtomHast pusnka) : yaeOHuk. - Tam60B: [U3nar. mom TI'Y um. I.P. [lepxkaBuna], 2013. -
133c.

17. Jlaamay JI. [1., Axuezep A. U., Jludmmun E. M. Mexanuka u MmonexymspHas pusuka : [yuebd.mocobue]. -
4-e uzn.. - Jonronpynusiii: M3aar. Jom "Uuremnext", 2014. - 397 c.

18. T'epmenson E.M., Manos H.H., Mancypos A.H. Kypc obmeit ¢pusuku : Ontuka u atomHast Qpu3MkKa :
yue0. mocobwue. - 2-¢ uzn., mepepad.. - M.: [Ipocsemenue, 1992. - 319 c.

19. Tpopumosa T.M. Ontuka u aroMHasi pU3UKa: 3aKOHBI, IPOOIEMBI, 3aa4K : Y4eO. mocoOue A BTy30B.
- M.: Bricm. mik., 1999. - 287 c.

20. IMupamummemwm II.A., anarmaa E.B., KanseBa H.A., IlomkoBa E.A. MonekynsapHas ¢usuka.
Tepmonunamuka. KoHaeHCMpOBaHHBIE COCTOSHUSA : y4eO. mocobme. - 2-¢ u3m., mom.. - Mocksa,
Cankr-IletepOypr, Kpacuonap: Jlans, 2017. - 197, [1] c.

21. T. 3: KBanToBas ontuka ; AtoMHas ¢usnka ; duszmka TBEpAoro tena ; dusuka aroMHOTO sApa U
anemMeHTapHbIX yactuil, 2018. - 301 c.

22. T.5: Aromuas u siaepHas ¢pusuka, 2008. - 782 c.

6.2 JlononHUTEIbHAS JIUTEPATYpA!

1. Honukapnos B.M., Vmaxos W.B., IlnyxnukoBa T.H. ®dusuka u HOBbIE METOIbl KOMIIBIOTEPHOU
00pabOoTKH IKCTIEPUMEHTAIBHBIX JaHHBIX | Y4eb.-meToa.mocodue. - Tam60B: M3a-so TT'Y, 2003. - 90c.

2. YmaxoB U.B., [Tonukapnos B.M. ®u3uka u 3nekTpoHuka : YuebHo-meroany.nmocodue. - Tam6os: TI'Y,
2001. - 82c.

3. SBopckuit B.M., [letnap A.A. ®uszuka : [y MKOIHHUKOB CT. KJI. ¥ MOCTYHAIOIIUX B BY3bI. - 4-€ U3.,
ctep.. - M.: Ipoda, 2001. - 795 c.

4. Tam0. roc. yu-T um. I.P. Jlep:xaBuna Kommnexkt YMK kadenpsr obmieit ¢pusuku no odpazoBaTenbHON
nporpamme 010701 - ®usuka. - [Tam60B]: U3n-Bo TI'Y, 2008. - 1 snexrpon. ont. quck (CD).

5. Crepemoxun A.U., ®enopos B.A., UuBanoB A.B. ®u3uka : y4yeOHUK i1 JOBY30BCKOW MOATOTOBKH. -
Tam6o0B: [M3nat. mom TI'Y um. I'P. llepxkasuna], 2013. - 170 c.

6. boiioBa M. B., ®&nopos B. A., M-Bo oOpa3oBanus u Hayku PD, Denep. roc. OromkeT. oOpa3oBar.
ydpexaeHue Boicil. nmpod. oopazoBanus "Tamo. roc. yH-T uMm. I. P. Jlep>kaBuna" ®@usuka : yuel. mocodue. -
Tamb60B: M3narensckuit nom TT'Y um. I'. P. JlepxaBuna, 2013. - 71, [2] c.

7. SlxoBnes B.®. Kypc ¢usuxu. Termnora u MmonexynsapHas ¢puzuka., 1976. - c.

8. HaymoB A.M. ®u3uka aTOMHOTO siipa U 3JIEMEHTapHbIX yacTuil, 1984. - c.

9. Inonbckuii 3.B. AtomHas ¢usuka : [B 2 T.] : yuebd. mocodue. - 5-¢ uzn., nepepad.. - M.: Hayka, [198
10. Kuxoun A.K. Monekynspras ¢usuka, 1976. - c.

11. Imonbckuit 5.B. AtomHuas ¢usuka : [B 2 T.] : yue0. mocobdue. - 7-e uzn., uctp.. - M.: Hayka, 1984

12. Tpopumosa T.1. duzuka. 500 0CHOBHBIX 3aKOHOB U (popmyit : CIpaBOYHUK JUISL CTY/. BY30B. - 2-€ U31L.,
ctep.. - M.: Beic. mk., 1999. - 63 c.

13. JleontoBuu M.A. Beenenue B repmonnHamuky; Craructuueckas pusuka : Yued. mocobue [uist By30B. -
M.: Hayka, 1983. - 416 c.

14. DxcniepuMeHTanbHas siaepHas ¢usuka : B 2 T. : Yue6. ans By3oB, T.I: ®dusuka aromHoro sapa. - 3-e
u31., mepepad. u 1o1.. - M.: Aromuznar, 1974. - 584 c.

15. AmutpueBckuii A.C., MisanoB B.E. KonTponbHeie 3aganus no oduieit ¢pusuke. MonekymspHas ¢usnka
U TepMOIMHAMHMKa : MeToa. mocobue A cTya. 3a04. oTA-Hus. - Tam6oB: M3n-Bo TI'Y, 2002. - 25 c.
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4. YHuBepcHuTeTcKas OMOIMOTeKa OHJIAH: AEKTPOHHO-OMOIoTeYHas cucteMa - http://www.biblioclub.ru
5. CepBep MununctepcTBa o0pazoBanus U Hayku P - http: //www. informika.ru /text/index.html
6. Poccwmiickast HanlmoHabHass OMOIHOTEKa - www.nlr.ru
7. Poccuiickuit o0ieodpazoBareabHbIi mopTain - http://www.school.edu.ru/
8. IIpenMeTHO-OpUEHTHPOBAHHBIE HHPOPMAITMOHHBIE CHCTEMBI - http://www.knigafund.ru
9. Hayunas snexrponnas 6ubnuoreka Poccuiickoit akageMun eCcTeCTBO3HAaHUS - Www.monographies.ru
10. Karanor oOpa3oBareiabHBIX HHTEPHET-pecypcoB - http://www.edu.ru/index.php?page id=6

I1. Kypnan «Teopernueckas u MareMaTH4ecKas ¢buznka» -
http://www.mathnet.ru/php/journal.phtml?jrnid=tmf&option_lang=rus

12.  XKypnan <« KypHanm BBIUMCIUTENPHOW MaTeMaTMKHM M MaTeMaTHYeCKOHM (UMK -
http://www.maik.ru/ru/journal/vychmat/

13. http://edu.of.ru. - http://edu.of.ru.
14. http://www.ict.edu.ru - http://www.ict.edu.ru

7. MaTepuaibHO-TeXHHYECKOe o0ecnedeHue M CHUILIMHBI, IPOrpaMMHOe odecrieveHne,
npodeccuoHaIbHbIe 0a3bI JAHHBIX U HHPOPMAIIMOHHBIE CTIPABOYHbIE CHCTEMbI

I[J'DI MMPOBCACHUA 3aHATUM TIO JUCHUITIIINHEC HGOGXO,Z[I/IMO CJICAyomee MarcpruaJIbHO-TCXHUYCCKOC
obOecrnieucHue: y‘-Ie6HI>Ie AyauToOpruun Jid TIPOBCACHUA 3aHATHI JICKOHIUOHHOI'O WM CCMHUHAPCKOT0 THIIA,
rpynmnoBbIX W HWHIAWBHUAYAJIbHBIX KOHCYHLTaLII/If/’I, TCKYLICTO KOHTPOJA H HpOMe)KYTOqHOﬁ arrecranuu,
IIOMCIICHUA 1A CaMOCTOSITEIIHLHOM pa6OTI:I.

VY4eOHble ayTUTOPUN U MIOMEIICHHUS ISl CAMOCTOSTEIbHON pabOThl YKOMIUIEKTOBAHBI CHICIIMATIM3UPOBAHHOM
MeOeNbI0 U TEXHUYECKUMHU CPEACTBAMH 00yUeHHUsI, CITy>KalllMMU JJIsl TIPeACTaBIeHUs yueOHoM nHpopManuu
OO0JIBIION ayTUTOPHH.

[TomereHust A1 CaMOCTOSITEIbHON PabOThl YKOMITJIEKTOBAHBI KOMIIBIOTEPHOW TEXHUKOM C BO3MOXKHOCTBIO
MOAKITFOYEHHUS K ceTn "UnTepuer” u obecrieueHrEeM JloCTyna B AIEKTPOHHYIO
nH(pOPMAITMOHHO-00pa30BaTEILHYIO CPeNy YHUBEPCUTETA.

Jlnst mpoBeeHusl 3aHATHI JICKIIMOHHOTO THIIAa UCTIONB3YIOTCS HA0OPBI IEMOHCTPAILIHOHHOTO 000PY/I0BaHuS,
o0ecreYnBarole TEMaTHYEeCKIE WILTIOCTPAIH (TIPOEKTOP, HOYTOYK, SKpaH/ MHTEPaKTUBHAS JOCKA).

JlnmeH3noHHOE U CBOOOHO pacpOCTpaHsIeMOe IPOrpaMMHOE 00eCTICUCHHE:

Adobe Reader XI (11.0.08) - Russian Adobe Systems Incorporated 10.11.2014 187,00 MB 11.0.08
Google Chrome Google Inc. 25.07.2017 49.0.2623.112

Libre Office 3.3

Microsoft Windows 10

Omnepanmonnas cucrema Microsoft Windows XP SP3

Microsoft Office [Ipodeccuonansusrii mroc 2007 Microsoft Corporation 25.07.2017 12.0.4518.1014
Microsoft Office [Ipodeccronanbhsrii mioc 2007
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3. OnekrponHas 6ubnmoreka PODU. — URL: https://www.rtbr.ru/rffi/ru/library
4. ObC «YuuBepcurerckas ouomuoreka onnaia» . — URL: http://www.biblioclub.ru
5. ®enepanbhblii nopran «Poccuiickoe odpazoBanue». — URL: https://www.edu.ru

6. denepanpHoe XxpaHwiuile «EnuHas komneknus HUQpoBBIX o0pas3oBaTelbHBIX pecypcoB». — URL:
http://school-collection.edu.ru

7. VYHuBepcuterckas  OuOnuoTreka  OHJAMH:  3JeKTpoHHO-OMOnMoreunas  cucrema. —  URL:
https://biblioclub.ru



8. TamboBckasi oOmacTHas yHuUBepcalbHas HaydHas OuoOmuoreka uMm. A.C. Ilymxwna. — URL:
http://www.tambovlib.ru

9. Poccuiickas rocynapcrBeHHas 6nbnuoreka. — URL: https://www.rsl.ru
10. Poccwuiickast HarmonanbHast oOubmuoreka. — URL: http://nlr.ru
11. [pesunentckas 6udbnmuoreka umenu b.H. Ensiinna. — URL: https://www.prlib.ru

12. Hayunas onekrponHas Oubmuoreka Poccuiickoil akagemuu ecrectBo3Hanusi. — URL:
https://www.monographies.ru

13. Hayunas snexrponnas 6ubmuoreka eLIBRARY.ru. — URL: https://elibrary.ru
14. Hayunas snextponHas 6ubnuoreka «KnbdepJlennnka». — URL: https://cyberleninka.ru
15. ApxuB Hay4YHBIX )KypHAJIOB 3apyOekHbIX m3narenbcTB. — URL: https://arch.neicon.ru

JJIeKTPOHHASA HH(POPMALIMOHHO-00pa3oBaTe/IbHas cpeaa
https://auth.tsutmb.ru/authorize?response type=code&client id=moodle&state=xyz

BsaumogeiicTBue mnpemnogaBarensi M CTyAE€HTa B Iporecce OOy4deHHs] OCYIIECTBISETCS MOCPEICTBOM
MYJIBTUMEIUNHBIX, THIIEPTEKCTOBBIX, CETEBBIX, TEICKOMMYHUKALMOHHBIX TEXHOJOTHH, MCHOIb3yEMbIX B
AIIEKTPOHHON MHPOPMAIIMOHHO-00pa30BaTeIbHOM Cpelle YHUBEPCUTETA.
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