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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

ITK-1 CriocobeH mpoeKTHpoBaTh MPEAMETHYIO Cpeay OOpa30BaTeNIbHBIX MPOTpaMM M UX DJIEMEHTOB M Ha
OCHOBE 3TOT0 OCYIIECTBIIATH MEJArOTUYECKYIO MOAIEPKKY U CONMPOBOXKIEHHE OOy4aroIIuXcsl B Mpolecce
JOCTHKEHHS] METAIIPEIMETHBIX, PEAMETHBIX U JINYHOCTHBIX PE3Yy/IbTAaTOB

[IK-2 CrnocobeH mTpOeKTUPOBAaTh WHAWBUAyaIbHBIE 00pa30BaTENbHBIE MAPIIPYThl OOYYAIOIIUXCS TI0
MPETo/IaBaeMbIM YIEOHBIM MpeAMETaM

1.2 Tumel 3aga4 npogecCHOHATBHOU NeATeNbHOCTH, K KOTOPBIM TOTOBSTCS OOydYaroluecsi B paMKax
OCBOCHUS JUCLUIIIIUHBIL:

- megarorudyecKui
- NPOEKTHBIN

1.3 JlucuumnianHa OpHEHTHPOBAaHA HA MOATOTOBKY OOydYaromuxcs K MpodeCCHOHAIBLHON IesSTEIHhHOCTH B
chepe: 01 Ob6pa3oBanue u Hayka (B cepe Ha4aIbHOTO, OOIIETO, OCHOBHOTO OOIIET0, CPEAHETO OOIIETOo
oOpasoBanus, mpodeccuoHanpbHOro oOydeHus, mpodeccuoHanpbHOro oOpa3oBaHus, B cdepe HayUHBIX

HCCIICIOBAHMM )

1.4 B pesynbrare 0CBOCHHSI TUCIUILIUHBI Y 00YYaroIIMXCsl TOJKHBI ObITH COPMUPOBAHBI:

O0001IeHHBIC TPYIOBBIE
(hyHKUMY / TPYAOBBIE
(GyHKUMY / TPYyAOBBIC U

Kox u HauMeHoBanue
komreteHIm GI'OC BO,
HeOOXOaUMOM I

I/IH,I[I/IKEITOI)LI JOCTHIXXCHUS KOMHGTGHHI/If/’I

npodeccroHaIbHbIC (hopMHpOBaHUS TPYAOBOTO
JeiicTBus (py HaTU9IUU WM IpoecCHOHATBHOTO
npodcranaapra) nefcTBUS
OIIK-4 Criocoben [Ipumenser TEXHOJIOTUU OpraHU3aAIAH
OCYIIECTBIATD TyXOBHO-HPABCTBEHHOTO  BOCIIUTAHUS  OOy4aroImuXxcs,
ITyXOBHO-HPABCTBEHHOE HalpaBleHHble  Ha  (opMHpOBaHHE  KYJIBTYPHBIX,
BOCITUTAaHHE O0yYAIONIUXCS |PETMIHO3HBIX M 3THO-HAIIMOHAIBHBIX TPAAUIHN, 0a30BBIX
Ha OCHOBE 0a30BBIX HAMOHAIBHBIX [EHHOCTEH B paMKax MperogaBacMoro
HAlMOHAJIBHBIX IEHHOCTEH |mpeamMeTa

-A/01.6 [IK-1 Cnocoben O6ocHOBBIBaET u YYUTHIBAET 0COOEHHOCTH
O6menexarornueckas MPOEKTHPOBAThH MPOEKTHPOBaHMsI 00pa30BaTeILHOTO Mpoliecca Mo (pusnke
¢ynkuusa. Obyuenue MPEAMETHYIO Cpeay B 00pa30BaTeIbHOM YUPEKACHUH 00IIero oOpa3oBaHHMA,
00pa3zoBaTeNbHBIX TOAXO/IBI K IUTAHUPOBAHUIO oOpa3oBarenbHON
MPOTpaMM M X DJIEMEHTOB |AEATENILHOCTH;  COIEpXKaHWE IIKOJBHOTO  TpeaMeTa
1 Ha OCHOBE 3TOTO «(pusuka»; QOpMBI, METOOBI W CpEACTBAa OOyUYEHHS

OCYILIECTBIISTH
MeIaroruIecKyro
MOAJIEPKKY U
COIIPOBOXKIICHHE
o0y4aromxcs B mpouecce
JOCTHKEHHS
MeTanpeIMETHBIX,
MPEIMETHBIX U JIMYHOCTHBIX
pe3yJIbTaToB

¢u3uKe, COBpEeMEHHBIE O0pa30BaTENbHBIC TEXHOJOTHH,
METOANYECKHE 3aKOHOMEPHOCTH nx BbIOOpA;
0COOEHHOCTH YaCTHBIX METOIUK 00yueHUsl (hru3nke




-A/01.6
OOmiernegarornueckas
¢ynkuusa. Obyuenue

- B/04.6 Monyns
«I[IpenmeTHOE OOyUeEHHE.
MaremaTuka»

[MK-2 Cnocoben
MPOEKTHPOBAThH
WHIUBUAyaATbHBIC
00pa30BaTeIIbHEIC
MapHIpyThl 00y YAIOIIHXCS
O MPETOAaBAEMBIM
y4eOHBIM TpeMETaM

Pa3pabarbiBaeT  MHIMBUAYaJbHO  OPHUCHTUPOBAaHHBIC
MPOTPaMMBI, METOIUYECKHE pa3paboTKu u
JTUIAKTUYECKHE MaTepHajbl C y4ETOM HHAMBUIYaJTbHBIX
ocoOeHHOCTeH OOydJalomuxcs B ULEIAX peaJu3aluu
THOKOTO anropuTMa yIpaBlIeHUS MPOoIeCCOM
o0pazoBarebHON JeSITeIbHOCTH 00y4aroIuXxcs;
OLICHMBACT JOCTIXKEHHs OOydYalolIMXCsi Ha OCHOBE
B3alMHOTO JOTIOJTHEHUS KOJIMYECTBEHHOU u
KaueCTBEHHOM XapaKTEPUCTUK 00pa3oBaTeNbHBIX
pe3ynbratoB (opt¢oano, npoduinb yMEHWH, ITHEBHHK
JOCTHKEHHH U 1Ip.)

1.5 CornacoBanue MEXAUCITUIUTMHAPHBIX CBA3CH MUCIUTIINH, 00€CIIEYNBAIOIINX OCBOCHUE KOMITCTCHITHI:

OIIK-4 CriocobeH oCylIeCTBISATh TyXOBHO-HPABCTBEHHOE BOCTIMTAHUE OOYJArOIINXCS HA
OCHOBE 0a30BBIX HAIIMOHAJIBHBIX LIEHHOCTEH

Ne HaumenoBanue dopma
n/m JIMCITUILUINH, o0yueHus
OTIPEIEIIONINX 3aouHast
MEKIUCLMILTMHAPHBIE | (ceMecTp)
CBsA3U 1 2 4
1|lyxoBHO-HpaBCTBEHH | +
0€ BOCIIMTaHUE
2 |UcTopus nenaroruku +
1 00pa3oBaHUs
3 |O3nakoMuTeNbHAS +
MPaKTHKA
4|OCHOBBI BOXKaTCKOM +
JeSATEIbHOCTH

I1IK-1 CriocobGeH mpoeKTHpOBaTh MPEAMETHYIO cpely 00pa3oBaTeNbHBIX MPOrpaMM U MX
SIEMEHTOB W Ha OCHOBE JTOT0 OCYHIECTBIATH MENArOTHYECKYI0 TOAJIEPKKY U

COIPOBOJK/ICHHE

00yJarommxcs

B  Iporecce

MNPECAMCTHBIX U JIMYHOCTHBIX PC3YJILTATOB

JOCTHUKCHUA MCTAIPECAMCTHBIX,

No
n/n

HaunmenoBanue

®dopma oOydeHus

JMCIATUINH,
OTIPEIICIISTFOTITIX

3aouHas
(cemecTp)

MCXKIUCHUITIIMHAPHBIC
CBA3U

41516

7

ApanTanuoHHas
JMCIATIUIMHA JIJIs
WHBAJIMIOB U JIUII C
OB3 "OcHOBBI
MHKPOIJICKTPOHUKH"

Anrebpa ¥ TEOpHUS JHCH

T'eomeTpus

JMudbdepeHunanbHbie
ypaBHEHHS

Mertoanka
NpenoaaBaHus
npOoUIBHBIX
JUCLUTUINH




6 [MeTonn! +
MaTeMaTH4eCKOH
¢buznkn

7{OcHOBEI +
MUKPO3ICKTPOHUKHU

8|OcHOBEI +
HAHOJJICKTPOHHUKH

9 (Ilenarorunyeckas + 1+ 1+ |+
IPAaKTHKA

10 | TenzopHsIil ananmm3 +

[IK-2 CnocobeH mnpoeKTUpOBaTh WHIWBHUIyAIbHBIC OOpa30BaTEIbHBIC MapIIPYyThHI
oOyy4aronuxcs 1o npernoaBaeMbIM y4eOHBIM MTpeIMeTaM

Ne HaumenoBanue dopma oOyyeHus
/o JHCIUATLINH,
OTIPEICIISIFOITIX 3aounas
(cemectp)
MEKIUCIUTUTMHAPHEIE
CBA3H 11231456789 1011
1 [AganTanmonnas + | +

JUCLUIUINHA JUIs
VMHBAJIUIOB U JIUI] C
OB3 "Uctopus u
METOIOIOTHS
¢buzukn"

2 | AKTyabHBIC +
poOIeMbl (HU3UKH

3 | Beimykislii aHaN3 +

4|EcrecTBeHHO-HAyIHASA +
KapTUHa MUpa

5|Uctopus u + | +
METOIO0IO0THS PUIUKU

6 |Ucropus +
nH(pOpMaTHKN

7|WcTtopust MaTeMaTUKN +

8 [Maremarnyeckuii u + |+ [+ |+ |+ |+ ||+ ]|+
(DYHKIIMOHATBHBII
aHaJu3

9 (MeTomsl +
MaTeMaTHIeCKON
(hu3uKH

10|OcHoBBI + |+ [+ |+ |+
TEOPETUUYECKOU
(hu3uKH

11 |IIpakTuKy™m 110 + |+ [+ |+
peIIeHUI0
(hU3MYECKUX 32134

12 (ITpemmumioMHas +
NpaKTHKA

13 |IIpobnemsr + | +
COBpPEMEHHOU (HU3UKU

14 | TenzopHbIi aHamm3 +

15 |YpaBHeHUS B YaCTHBIX +
MIPOU3BOIHBIX

16 | DneKTpOpaINOTEXHUK + | +
a




17|9nemenTapHas + | +
¢uznka

2. Mecto nucuuninHbl B cTpykrype OIl 6akanaBpuara:

JucrtummHa «O01as 1 SKCIepuMeHTaIbHAs (PU3KUKa» OTHOCHUTCS K 00S3aTeIbHON YacTH y4eOHOTo IjIaHa
OIl mo nampaBnenuto mnoarotoBku 44.03.05 - Ilemarormyeckoe oOpazoBanume (C ABYMsS NpOOHIIMH
MTOJITOTOBKH).

JucuumnuHa «O01mas 1 dKcriepuMeHTanbHas Gpu3uka» uydaercs B 3, 4, 5, 6, 7, 8, 9 cemectpax.

3.00beM u conepxaHue TUCUUILIUHBI
3.1.00peM quCHMIUIHHEL: 16 3.€.
3aouHnas: 16 3.e.

Bun yue6HO# paboTh 3aounaz
(Bcero 4acoB)
OO0mas Tpyn0éMKOCTb 1M CHUILTHHBI 576
KonTaktHas pabora 90
Jlexnuu (Jlekiun) 32
Jlaboparopnsie (JIab. pab.) 26
[Tpakruueckue (Ilpakt. pad.) 32
CamocrostensHas padota (CP) 446
OK3aMecH 36
3auer 4
3.2.ConepxaHue Kypca:
Ne Ha3zBanue Bun yuebHoM DOpMBI TEKYIIETO
TEMBI paszena/TeMsbl pabortsl, Hac. KOHTpPOJIS
Jlex | JIa6 |IIpa | CP
muu | . |KT
pab. |pab.
313 (3] 3
3 cemectp
1 Knaccuueckas TectupoBanue;
MEXaHHKa Ompoc;
KonTponbHas
4 [ 4 | 60 pabora;
8 [IpakTryeckoe
3aJjaHue JUIst
MPaAKTUYECKON
MOJTOTOBKU
2 DIIEMEHTHI TectupoBanue;
MEXaHUKHU ) i 2 |19 Ompoc;
SKAIKOCTH. KonTponbHas
pabora
4 cemecTp




MonekynsapHas
busuka.

48

TectupoBanue;
Ompoc;
KonrtponbpHas
pabora;
IIpakTueckoe
3a/aHue s
[IPaKTUYECKON
HOJTOTOBKH

TepmoguHamuka.

IIo

69

KonrtponbpHas
pabota; Ompoc;
TectupoBanue;
IIpakTueckoe

3a/laHue s
[IPaKTUYECKON

HOJTOTOBKH

DIEKTPOCTaTUKA

36

TectupoBanue;
Ompoc;
KonTponbHas
pabora

ITocTOSHHEIN TOK.

20

KonTposnbHas
pabora; Ompoc;
TectupoBanue

Marzetusm

56

TectupoBanue;
Ompoc;
KonTposnbHas
pabora

Onrrka

55

KonrtponbpHas
pabota; Ompoc;
TectupoBanue

DNEeMEHTHI
KBaHTOBOW TEOPUHU.

64

Tectuposanue;
Ompoc;
KonrtponbpHas
pabora

10

OCHOBBI aTOMHOU U
SIIepHON (U3HKHU.

55

KonTponbHas
pabora; Ompoc;
TectupoBanue

Tema 1. Knaccuueckast mexanuka (OIIK-4)
Jlekumus.

Mecto ¢usuku B cucreMe Hayk o mnpupoxe. IIpoctpaHcTBo M BpeMs Kak (OpPMBI CYIIECTBOBaHHS
JBUXKyIIecss Marepuu. OTHOCUTENBHOCTh ABMXKEHUA. DOpMBI OnMcaHus IBHKEHHSI MATEPUATIbHOM TOUYKH.
[Iepemenienue, ckOpocTh, yCKOpeHHEe. TaHreHuaaIbHOE U HOPMAJIBHOE YCKOpeHMs. KuHemarnka ABUKEHUS
M0 KPHUBOJIMHEHHON TPACKTOpUH. J[BHKEHHE IO OKPYKHOCTHU. YIIIOBAas CKOPOCTh, YITIOBOE YCKOPEHHE.
[IpeobpazoBanus [anmnes. Kitaccnueckuii 3aKoH CIOXKEHUST CKOPOCTEH.

HNuepumanpHble 1 HEMHEPIMAJIbHBIE CUCTEMbI KOoOpAuHaT. 3akoHbl HproToHa. Macca, cuna. YpaBHEHHs
nerokeHus. [IpuHnun otHocuTenbHOCTH [anunes. @yHaaMeHTalbHbIE B3aUMOACHCTBUS B NMPUPOE. 3aKOH
BceMupHoro taroreHus. Cuna tsoxectu. Bec tena. Cuna ynpyroctu. Cuiia TpeHusI.



ITonstue 3aMkHyTOW cucTeMbl. MMmynbc marepualbHOM TOYKHM, CUCTEMBI MAaTEpHUAIBHBIX TOYEK. 3aKOH
COXpaHEHUs UMITyJbca. LIeHTp Macc cucTeMbl MarepUabHBIX TOYEK U 3aKOH €ro ABMXKECHHA. PeakTuBHOE
nsuxeHne. @opmyna K.O. [{uonkosckoro. Kunernyeckas sHeprust MarepuainbHoi Touku. IloreHnumanbHas
SHEPrusl CUCTEMBI B3auMozeHcTByromux Ten. KoHcepBaTMBHBIE CHUIIBL. 3aKOH COXPAHEHHUS U M3MEHEHMS
OHEPIUU B MEXAHUKE.

MomeHT HUMITYJIbCa MaTepPIaJII:HOfI TOYKH. MOMEHT CHJIBI. 3aKOH COXpaHCHUA W HU3MCHCHHA MOMCHTA
KOJINM4YECTBA ABHUKCHHA. MomeHnTt HHCPpLUU TBCPAOTO TCJIA. Kunernueckas OHCPIUs Bpallaromerocs Teia.
OcHoBHOE YPaBHCHUC NTUHAMUKHU BpalllaTCIIbHOIO ABUKCHU.

KoneGarenpHoe naBmxkeHHE. YpaBHEHHE CBOOOMHBIX KoyeOaHui. CroxeHue KoiieOaHWU. 3aTyxaromue
kosiebanus. BeiHyxneHHbIe KoneOanus. Pesonanc. ['apMoHMYeCKUil 1 aHTAPMOHUYECKUH OCITUILIATOP.

Bonubl B ynpyrux cpenax. OCHOBHBIE XapaKTEPUCTUKU BOJH. YpaBHEHUE BOJHBI. [IpomonbHbBIE 1
nonepeunble BONHBL. [lomsipuzanus BonH. IlpuHOMI Cynmepno3unMu BOJIH. SIBJIeHHE HHTEpQEepeHLnu.
DHeprus BOJIHOBOTO ABM)XEHHUS, TOTOK 3Heprun. Ctosuue BoJIHbL. PacnpocTpaHeHre BOJIH B HEOAHOPOAHBIX
Y aHU30TPOIIHBIX Cpeiax.

OCHOBHBIE TIOCTYJIaThI CTICIIMAIBHON TEOPHH OTHOCUTENHHOCTH DiHITelHA. [IpeoOpazoBanue Jlopena.

Jlnuna otpeska. [IpomMexxyTok BpeMeHU MeXAy IBYMs cOOBITUSIMU. COOTHOIIEHUE MKy HBIOTOHOBCKOW H
PENATUBUCTCKON JUHAMUKOM.

IIpakTH4eckoe 3aHATHE.
Penrenue 3amay nmo reme «MexaHHKa.
Pemenne 3amau mu3 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 3aHATHSA.
Jlabopatopuass pabora Ne 1. BpogHoe 3ansitne. TexHuka Oe3omacHOCTH TpH padbore B (Pu3MUecKoit
nabopatopuu. OnpeneneHne MOrperrHOCTeH SKCIIEPUMEHTOB.
JlaGopatopuast pabora Ne 2. Pacuer m M3MepeHHE CKOPOCTH Iapa, CKaThIBAIOIIETOCS IO HAKIOHHOMY
KeEo0y.

Jlabopatopnast pabota Ne 3. [IpoBepka ycioBus paBHOBECHsI TeJla, UMEIOIIETO OCh BpalllCHUS.
JlaGoparopnas pabota Ne 4. Usmepenue KI1J] HakIOHHOI MI0CKOCTH.

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

Jlabopatopnas pabora Ne 6. M3ydeHue 3akoHa COXpaHEHHUS MEXaHUUECKOH YHEPTHUH.
JlaGoparopnas pabota Ne 7. OnpeneneHue ycKOpeHHst CBOOOTHOTO MaCHHS.

Jlaboparopnas pabora Ne 8. M3ydyeHue 3akoHa COXpaHEHUS UMITYJIbCA TIPH YIIPYTOM COY/IapEHUH.
Jlaboparopnas pabora Ne 9. MccnenoBaHue 3aKOHOB BpalaTeIbHOTO ABUKCHUS.

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

Jlaboparopnas padora Ne 11. Onpenenenue ko3¢GphUIIMEHTa TPEHUS CKOIBKEHHSI C MCTIOJIb30BaHUEM 3aKOHA
COXpaHEHUS M MPEBPAIICHUS SJHEPTUH.

Jlaboparopnas pabora Ne 12. M3yueHue koneGaHul IPYKUHHOTO MasiTHUKA.
3agaHus AJ51 CAMOCTOSITEILHOI padoThI.
1. CamocTtosTenbHOE BBIMOTHEHUE 3aJaHUI TSI TA0OPATOPHBIX U MPAKTUUYECKUX 3aHATHH;

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

Pexomennanum: B pe3yJibTare CaMOCTOATEIbHON PadOTHI CTYIEHT J0J17K€H OCBOUTH OCHOBHbIE
BOIIPOCHI Kypca:

OCHOBHBIE TOHITHSI KHUHEMATUKHU

CxopocTb.

Yckopenue.

Kunemaruka abcontotHo TBepAoro tena. CBsA3b JTUHEHHBIX U YIIIOBBIX XapaKTEPUCTUK JBUKECHHUS.
JIBm>keHue Tena, OpOIIeHHOTO MO/ YITIOM K TOPH30HTY.

A S e

Cuna u macca. 3akonbl Hetotona. [IpyuHIMI HE3aBUCUMOCTH AEHCTBUS CHUJL.



7. Nmmynbce Tena. 3akOH COXpaHEHUsI UMITYJbCa.
8. JIBrokeHUe Tena ¢ mepeMeHHON Maccoil (ypaBHeHHe MemiepcKoro).
9. MexaHnuecKkuil NpUHIMI OTHOCUTEIBbHOCTH (IpUHLHUI ["anuiies).

10.  Cuibl TpeHHUS ¥ YyIPYTOCTH.

11. Cuna tsxectu. Bec tena.

12.  Cuibl uaepumu. [IpyHIKT S5KBUBAaJIEHTHOCTH.

13. OCHOBHOW 3aKOH JUHAMUKH BPaIlaTe€IbHOTO IBH>KCHHUSI.

14.  Teopema IITeiinepa. MOMEHT MHEPIIUU MTPOCTEUILINX TETI.

15. Dueprus u pabora.

16. T'apmonmyeckwue konebanus. MareMaTndeckuii 1 pU3NIECKUl MasSTHUKH.

17. CnoxeHue rapMOHMYECKUX KojeOaHMii. BexTopHas auarpamma. 3atyxaromie KojaeOaHusl.
18. KuneMaruka BOJHOBBIX MPOLIECCOB.

19.  CoynapeHnue Teu.

20. Craruxka.

21. Teopus oTHOCUTENBHOCTH. PensiTuBUCTCKHE YPHEKTHI.

22.  DIeMEHTHI a3po- U TUAPOAUHAMUKH.

CamocrosiTeqibHOE pemieHHe 3a71a4 U3 coopHuka Yeprosa, A.I. 3agaunuk no ¢pusuke no reme «MexaHi

CaMocTosiTeJIbHAA MOJAT0OTOBKA OTBETOB HA KOHTPOJIbHBIC BOINPOCHI 1JIfl BBINMOJHCHUA HﬁﬁOpﬁTOprlX

Jlabopamopnas paboma Ne 2 Pacuem u uzmepenue CKOpOCMU Wapa, CKAmvléarwe2ocsi no HaKJI0HHOMY
JHcenody

KoHTpoJsbHbIE BOPOCHI:

1. [Touemy npu ckaTbIBaHUHM IIapa 10 kes100y Helb3s UCoNb30BaTh hopmyiy w = V/R, rie R - paauyc
mapa?

2. Kak nokasare, 4To JBMKEHHE IIapa 0 Kell00y paBHOYCKOPEHHOE?

3. YeM 0OBSICHSIOTCS pa3IMuus B 3HAUCHUSIX VTEOp. M VIKCII., MOTYYEHHBIX B TJaHHOHN paboTe?

4. [Ipu kakux yriax HakJIOHA )kes100a MOTPEIIHOCTH U3MEPEHU MUHUMATBHBI?

5. Kakyto ponb urpaet TpeHue B JaHHOM OIIbITE?

6. Jalite onpeneneHue MOMEHTa UHEPLIUH.

7. Onpenenut MOMEHT MHEPIMH 11apa paauyca R.

1 8. Jaiite onpeneneHuss CKOPOCTH U yCKOPEHUS.

Jlabopamopnas paboma Ne 3 Ilposepka ycnoeus pagrnosecusi meid, UMewe2o0 0Cb PAueHUsl
KoHTpoJsbHbIE BOPOCHI:

1. [Touemy Bbl He yuuTHIBaIM MOMEHT CHJIBI PEAKIIUUA OTIOPHI

OTHOCHUTENIBHO TOUKH ONOpBI A?

2. Yo HA3BIBAIOT IICUOM CHIIbI?

3. [Haiite onpenenenue cuibl. Kakue Buanl cuin Bel 3HaeTe?

4. [epeuncnure Buabl paBHoBecusi. CHOpMYIHPYHTE YCIOBUE YCTOHUYMBOTO PAaBHOBECHS.
5. JaiiTe onpeneneHrne MOMEHTA CUJTBI.

Jlabopamopnas paboma Ne 4 Hzmepenue KII/] naknourot niockocmu
KonTpoabHbIie BOpochI:

1. C KakoH LENbI0 TPUMEHSIOT HAKJIOHHYIO TNTIOCKOCTh?

2. Kakue npoctslie Mexanu3Mbl Bol 3HaeTe?

3. Kaxum o6pazom moxxkno yBenmmunTh KI1JI HakIoHHOM TIOCKOCTH?
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4. Kakum 00pa3omM MOKHO yBETTMUUTH BHIUTPHILI B CHIIE, TOJTyYaeMblil ¢ TOMOIIbIO HAKIIOHHOM
IJIOCKOCTH?

S. 3aucut au KIIJ HakJIOHHOM TIOCKOCTH OT Macchl rpy3a’?

6. O6bsicauTe 3aBrcuMOoCTh KIIJ] HaKJIIOHHO# TIIOCKOCTH M BBIUTPHIIIA B CHIIC, TTOJIy4aeMOTro C e
MOMOIIbIO, OT YIVIa HAaKJIOHA MJIOCKOCTH.

7. [TonyuuTe TEOPETUYECKYIO 3aBUCUMOCTh M CPABHUTE €€ C Pe3ylbTaTaMH dKCIIEPUMEHTA.

Jlabopamopnas paboma Ne 5 Onpeoenenue Ha4aibHOU CKOPOCMU, OATbHOCMU NOJIEMA U 8bICOMbL NOObEeMA
cHapsoa npu cmpenvbbe noo yenom 450

KoHTpoJsbHbIE BOIPOCHI:

1. Kaxkas BbIcoTa 00JTbIlE M BO CKOJIBKO pa3: MaKCHMaJIbHas BEICOTA CHaps/a MpU CTPeIb0e Mo yriioMm
45° unu npu 3eHUTHOM cTpenboe?

2. [Ton kakuM yTJIOM HaJl0 YCTAHOBUTDH MTUCTOJIET, YTOOBI MaKCUMaJIbHAs! BHICOTA IOIHATHS CHapsaa
OKa3aslach B YEThIPE pa3a MEHbIIE BHICOTHI IIPU 3€HUTHOM cTpenoe?

3. Kakxum cmocob6om MOXKHO TIOpa3uTh 11el1b, €CITH JATBHOCTh IPH CTpeniboe mox yrimom 30°
COOTBETCTBYET HaXOXKJEHUIO 11€JI, HO BHICOTA XOJIMA Ha ITyTH HEMHOTO MPEBBIIIAET BBICOTY MOAHSATHUS
cHapsiaa?

4. BriBoa ¢popmyn 1anbHOCTH M BBICOTHI IOABEMA CHApAIA.

Jlabopamopnas paboma Ne 6 H3yuenue 3aKkoHa cOXpaHeHUsE MEXAHUYECKOU dHepull
KonTpoabHblie BOnpochl:

1. Kakue morepu sHEpruu He yUUTHIBAIOTCS TIPU BBHITIOJIHEHUH TAHHOW PabOThI?

2. Kak 00BsICHUTB, YTO P pacyeTe CKOPOCTH Iapa ObUTN HCIIOIb30BaHbl YpaBHEHHE PABHOMEPHOTO
nBkeHus | = Vt u ypaBHeHHE paBHOYCKOPEHHOTO IBUXKEHUS 7

3. [Ipu kakux ycloBHSAX NPUMEHUM 3aKOH COXPAHEHUS MEXaHUYECKOW IHEPTUU?

4. ChopMynupyiiTe 3aKOH COXpaHEHUS MEXaHUYECKOM SHEPTHH VISl 3aMKHYTOW U OTKPBITON CHCTEM.

Jlabopamopnas paboma Ne 7 Onpedenenue yckopenusi c60O00H020 NA)eHUs.
KonTpoabHbIie BOpockl:

1. Kakue cymecTByrOT METO/IbI ONpeeIeHUs g7

2. Kakue npu4mHbI MOTYT IOBJIUATH HA TOUHOCTh U3MepeHus g?

3. MOoXXHO J1i B 3TO# pabOTe€ HUTh 3aMEHUTH PE3UHOBBIM KI'YTOM?

4. VI3MeHHUTCS 7 TEepHON KojeOaHHsl, €ClIM B SKCHEPUMEHTE CTAJIbHOW IIAPUK 3aMEHHUTH TAaKUM K€ IO
pasMepy, HO CBUHIIOBBIM IIAPUKOM?

5. Kakoe npakTuieckoe 3Hau€HUE MOKET UMETh OINPEIETICHUE YCKOPEHUSI CUIIBI TSKECTH?

6. B xakoM cirydae BeC paBeH CHJIC TSKECTH, a B KAKMX CITydastX OH MOXET OBITh OOJIBIIIE I MEHBIIIE CHJIBI
TOKECTH?

7. Yto Takoe HeBecoMOCTh? Kak MOKHO peann30BaTh COCTOSTHUE HEBECOMOCTH?

8. KaKI/Ie BO3MOXXHBI U3BMCHCHHSA B JKHMBBIX opraHmMax HpH JJINTCIIBHOM HAKOIIJICHHUU HUX B COCTOAHHUU
HEBECOMOCTH?

9. Kak BiusieT popma 3emiin Ha YCKOPEHUE CUITBI TSKECTH?

Jlabopamopnas paboma Ne 8 H3yuenue 3aKOHa cOXpAHEHUs UMNYIbCA NPU YAPY2OM COYOapeHuu
KoHTpoJsbHBIE BOPOCHI:
1 Yro Ha3bIBaeTCS UMILYJILCOM TETa?

2 Ilpy  KakWX YCIOBHUSX BBITIOJNHSCTCS 3aKOH coXpaHeHust uMmmynbca? ChopmyaupyiTe 3aKoH
COXpaHEHUsl UMIYJIbca JUIsl yIPYTOro U HEYIPyroro yaapos.

3 BeIxoasT a1 0OHapy>KEHHBIE B ONBITE  OTKJIOHEHUS OT 3aKOHA COXPAHEHHUS UMITYJIbCa 3a MPeAeIbl
TpaHull MOTPENTHOCTE  U3MEpEeHUi?

4 Kakoii  ymap Ha3bIBae€TCsl yIPYTUM M HEYNIPYTHM, IEHTPAJIbHBIM, HEIIEHTPAIbHBIM?
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Jlabopamopnas paboma Ne 9 Hccnedosarnue 3ak0H08 8paujamenbHO20 OBUNCEHUS
KonTpoabHble BOpochI:

1 ChopmynupoBaTh  ONPEACICHHE MOMEHTA CHJIBI.

2 CdopmynupoBaTh  OCHOBHOH 3aKOH JMHAMHKH BPAIIaTeIHLHOTO ABMKCHUS.

3 Jlaiite  ompeaeseHus yIII0OBOM CKOPOCTH, YINIOBOTO YCKOPEHUS, MOJTHOTO YCKOPEHMUSI.
Omnpenenure CBA3b YIVIOBBIX U JIMHEHHBIX BEIUYUH.

Jlabopamopnas paboma Ne 10 Cpagnenue pabomsi cunvl ynpy20cmu ¢ usMeHeHueM KUHemu4eckou dHepeuu
mena

KonTpoabHbIie BOonpochI:

1. Tlpu xakoM ycinoBuH pabOTy NEPEMEHHOM CUIIbI MOKHO BBIYHCIISATH, IPUHSB B KAYECTBE CPEIHETO
3HAYEHUS CUJIbl IOJYCyMMY HayaJlbHOTO M KOHEYHOTO €€ 3HaueHus?

2. CdopmynupyiiTe TeOpeMy O KHHETUYECKON YHEPTHUH.
3. B kakux ciayuasix BBIIOJHSAETCS 3aKOH COXPAHEHUS MEXaHUYECKOW IHEPTUU?

4. Yem MOXHO OOBSCHUTH HETOYHOE PAaBEHCTBO M3MEHEHHI MOTEHIIMAILHON YHEPTUHU TIPYKUHBI U
KUHETUYECKON SHEPTHHM Iapa?

5. Cunsl ynpyroctu. 3akoH ['yka.
6. JlaiiTe onpeneneHus YHEPTUU U pabOTHI.

Jlabopamopnas paboma Ne 11 Onpedenenue kodppuyuenma mpenus CKOIbHCEHUA C UCNONb308AHUEM
3GKOHA COXpAHeHUs U NpespaujeHus IHep2uu

KonTpoabHbIie BOnpochI:

1. 3aBUCHT J1 KOAPGUIIUEHT TPEHUS CKOJIBKEHUS! OT U3MEHEHHS Harpy3Ku Ha OpYyCOK U OT U3MEHEHUs
CHWJIBI YIIPYTOCTH NPY>KUHBI?

2. Kaxue npubops! n3 000pya0BaHus K JaHHON paboTe ClieyeT 3aMEHUTh, YTOOBI TTOJIYIUTh IPYTroe
3HaueHue ko3P uimenTa TpeHus?

3. Kaxkoe mpeoOpa3zoBaHre SHEPTUH MPOUCXOIUT TIPH BBHIMTOJTHECHUH OIMMMCAHHOTO OMBITA?
4. Cunbl TpeHUs (IOKOS, KAUSHHs, CKOJIbXEHHUs ). OTUero 3aBUCHT KOI(PPHUIIMEHT TPEHHSI CKOIBKEHHS?

Jlabopamopnas paboma Ne 12 H3zyuenue konedanutl npysICUHHO20 MASMHUKA
KoHTpoJsbHBIE BOPOCHI:

1. [To kakoMy 3aKOHY MTPOUCXOIUT KoJieOaHUE TeTa, MOIBEIICHHOTO Ha MPYKUHE?

2. 3aBUCHUT JIM YaCcTOTa KOJICOAHUI MPY>KMHHOTO MassTHUKA OT aMILIUTYIbI KoJeOaHuii?

3. Jaiite onpeneneHne MaTeMaTUHYECKOrO MasiTHUKA. Berauciaure ero nepuoz.

4. JaiiTe onpeneneHue Npy>KMHHOTO MassTHUKA. JIOKa)KUTe, 9TO €ro KoJIeOaHusl SIBISIOTCS
rapMOHUYECKUMU.

5. Jaiite onpenenenue ¢puznueckoro MastHuka. Haiinure nepuos konebaHuit GU3MIECKOTO MasSTHHUKA.

Tema 2. dieMeHTHI MexaHuKH kuakoctu. (ITK-1)
Jlekuus.

JIBroKkeHne WaeaIbHOW JKUIAKOCTH, JIMHUM W TPYOKH Toka. YpaBHeHue bepuymm JI. @opmyna Ilyaseiins.
Jlamunapubie u TypOyJaeHTHbIE TeYeHHUs. OIJIEMEHThl a’po- M TUAPOIMHAMUKU. [umapaBinueckoe
conporusieHue. Yucno PeitHonbaca.

IIpakTH4eckoe 3aHATHE.
JlaGopaTopHble 3aHATHS.
Jlaboparopnas padora Ne 13. 3mepeHne Macchl Tela METOIOM THAPOCTATUYECKOTO B3BEIINBAHUS.



3ananus 1J151 CAMOCTOSITEILHOI padoThI.
3amaHus 1J1s1 CAaMOCTOSTE/IbHOM PadoThI
1. CamocTosiTeIbHOE BBIMOJIHEHUE 3aJaHIH JIJIsl TAOOPATOPHBIX 3aHATU;
2. CamocrosTenbHas mpopaboTka yueOHOro ¥ Hay4HOT'O MaTepuaa Mo Ne4yaTHbIM, 3JIEKTPOHHBIM U
JOpPyTUM UCTOYHUKAM;
PexoMenaanuu: B pe3yjibTare caMoOCTOSITEIbHOI padoThl CTYIEHT J0/IKeH 0CBOUTH OCHOBHbIE
BOIPOCHI Kypca:
1.  YpaBHEHUE HEPA3PBHIBHOCTH.
2. VYpasuenue bepnymau.
3.  Ywmcno PeiliHonbpaca.

CamocTrosiTeIbHAsI NOATOTOBKA OTBETOB HA KOHTPOJIbHbIE BONPOCHI /Jisl  BbINOJHEHHUS
J1a00paTOpHbIX padoT
Jlabopamopnas paboma Ne 13 Hzmepenue maccol mena memooom 2u0poCmamuyecko2o 836euu8aHus
KonTpoabHble BOpochI:

1 3akoH  Apxumena. YcioBus IIaBaHus Teil. BarepnuHus.

2 YpaBHEHHE  HEPa3pbIBHOCTH CTPYH.

3 VpaBHeHue  bBepHyH ¢ BBIBOIOM.

Tema 3. Mosexkyasipuas ¢pusuka. (IIK-2)

Jlekumus.
WNneanpHbIil ra3 Kak MoJenbHas TepMOAMHAMHMYECKas cucreMa. M3ompoueccsl uaeanbHOro rasa:
M30TEPMHUYECKUA  TIpoIlecc, HM300apUUYECKUl  TMPOIECC, H30XOPUUYECKHUH  MpoIecc. YpaBHEHHE
Knaneiipona-MenaeneeBa. OCHOBHOE ypaBHEHUE MOJIEKYJISIPHO-KHUHETHUYECKON TEOPHM HICATbHOTO rasa.
Pacrnipenenenne MoseKyn uaealbHOTO ra3a 1Mo ckopocTsaM (pacnpeneneHue Makcsemna). bapomerpuueckast
dbopmyna. BHyTpeHHss »dHeprus wHaealbHOro Tasza. TermnoemkocTh. KommuecTBO TemaoTHL. 3akoH
paBHOpACHpPEEIICHNs YHEPTHH MO CTENEeHSIM CBOOOABI MOJIEKyN. SIBieHue nepeHoca. J[iauHa cBOOOIHOTO
npoOera. PeanbHble Ta3bl. YpaBHenue Ban-aep-Baanbca. [lepexon u3 ra3000pa3HOTO COCTOSHUS B KHUIKOE.
Kputnueckue mapamerpsl. BHyTpeHHsss sHeprus peanbHoro rasza. Dddexr J[xoynsa-Tomcona. dazoBoe
IpeBpalieHue. ArperarHple COCTOSIHUA BellecTBa. Kpucrammueckoe COCTOSHHE.

IIpakTH4eckoe 3aHATHE.
Pemenue 3amaq mo teme «MonekymsipHasi GU3HKay.

Pemenwne 3amau u3 coopanka Yeprosa, A.I. 3anaunuk nmo ¢usmke Ne§.1-8.10, 8.15-8.34, 8.36-8.40, 9.1-9.9,
9.25.

JlabopaTopHble 3aHATHS.

Jlaboparopnas pabora Ne 14. Onpenenenre MOJISIPHON Ta30BOM MOCTOSTHHOM.

Jlaboparopnas pabota Ne 15. Mzamepenue armochepHOTO aBiIeHUS.

Jlaboparopuass pabora Ne 16. Ompenenenue KkKod()(QUIMEHTOB TMOBEPXHOCTHOTO HATKEHUS
Jlabopatopnas pabora Ne 17. IIpoBepka ypaBHEHHUS COCTOSTHUS Ta3a.

Jlaboparopuast pabora Ne 18. Omnpenenenue kod(QQPUIMEHTa TOBEPXHOCTHOTO HATSHKCHUS >KUIKOCTU
METOZIOM OTPBIBA METIIH.

JlaGoparopnas pabota Ne 19. Onpenenenue ko3 duineHTa TMHEHHOTO PaCIIUPEHUS TBEPABIX Tell.

3ananus AJ51 CAMOCTOSITeILHOI padoThI.
1. CamocTosTeIbHOE BRIMIOTHEHUE 3a/JaHUN JUTsI JTA0OPATOPHBIX U MPAKTUUECKUX 3aHSATHH;
2. CamocrosTenbHas IpopaboTKa yueOHOTO U HayYHOTO MaTepualia Mo MeYaTHbIM, 3JIEKTPOHHBIM U
JpyTUM UCTOYHHUKAM;
Pexomennanumu: B pe3yjbTare CcaMOCTOSATENbHOH PaldOThl CTYIEHT A0JKEH OCBOMTH OCHOBHbIE
BOIIPOCHI Kypca:
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WUneansHblii ra3. 3aKoHBI UAEaILHOIO rasa.

VYpaBHenue Menaeneena-Knaneitpona. 3akonsl ABorazipo u JlansroHa.
OCHOBHOE ypaBHEHUE MOJIEKYISIPHO-KUHETUUECKOW TEOPUH.
Pacnpenenenue monekyin o ckopoctsiM. Omnbit [lTepHa.
Bbapomerpuueckas ¢popmyna. Pactipenenenue bonbimana. OnbiT [leppena.

R e

JlmuHa cBoOOTHOTO Mpodera MOJIeKy 1. 3aKOH PAaBHOMEPHOTO paCIIpe/IeTICHUSI YHEPTUH 110
CTETIEHsIM CBOOOIBI. SIBJICHHE TIepeHoca.

7. Teruora. BHyTpeHHsIs SHEPTHSL.

CamocTosiTesibHOe pelieHre 3aga4 u3 cOopHuxka Yeproa, A.I. 3agayHuk mo ¢usuke mo teme
«MoJiekyasipaasi QU3NKI.

CamocrosiTeIbHAsI NMOATOTOBKA OTBETOB HA KOHTPOJIbHbIE BONPOCHI [Jisi  BBINOJHEHHS
J1a00paTopHBIX padoT:

Tema Ne 14 Onpeoenenue mMoaapHou 2a3080t NOCMOSHHOU

KoHTpoJsbHbIE BOPOCHI:

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

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

Tema Ne 15 Hzmepenue ammocgeproco oasneHus

KoHTpoJsbHbIE BONPOCHI:

1. Bo3moskeH 1 onbIT Toppuyesniig ¢ HCOIb30BaHUEM BOABI BMECTO PTYTH?

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

4. OcunoBHoe ypaBHeHHe MKT uneanbHbIX ra3oB. CKOPOCTH MOJIEKYIL.

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

1. B uem 3akirodaercs CyTh IOBEPXHOCTHOIO HATSHKEHUA?

2. Kak ompenensieTcst BeTMYMHA U HAPaBJICHUE CUJIbl TOBEPXHOCTHOTO HATSHKEHUA?

3. Ha yem OCHOBaH METOJ U3MEPEHUS S IMPU MOMOIIH OrOpeTKu?

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

5. Kakoe 3HaueHne UMeeT N3yueHue OBEPXHOCTHOTO HATSKEHUS JIJIsl OMOJIOTHH U METUIIUHBI?
6. [IpuBecTu npuMepbI MPOSIBIICHUSI B IPUPOJIE CUIT TIOBEPXHOCTHOTO HATSKEHUSI.

Tema Ne 17 Ilposepra 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. [IepBoe HauanO TEPMOAMHAMUKH.

4. YpaBHenue Maiiepa.

Tema Ne 18 Onpedenenue xo3¢hghuyuenma noBepXHOCMHO20 HAMANCEHUS HCUOKOCMU MemoooM OMmpuled
nemiu

KonTpoabHbIie BOpochI:

1. UT0 Takoe MOBEPXHOCTHOE HATSKEHUE KUIAKOCTH, B YEM OHO MPOSBIISIETCA?

2. [ToueMy ozHU Tesla CMauMBaIOTCS BOJIOM, @ APYTrUe HE CMAauUBalOTCA?

3. Kaxk 3aBHUCUT MOBEPXHOCTHOE HATSXKEHHUE OT TeMIEpaTyphl?

4 HOquy OIIBIT HpOBO,Z[I/IHCSI HEC C HpSIMOJII/IHeI/IHI:IM OTpe3KOM HpOBOJIOKI/I ac HGTJIGI/I I/IMGIOH_ICI/I

[T-o6pa3znyro Gopmy?
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Tema Ne 19 Onpeodenenue ko3¢hpuyuenma 1uHeUH020 pacuiupenst meepovlx mei
KoHTpoJsbHbIE BOPOCHI:

1. InvHy cTepKHS U3MEPSIOT JUHEUKON 10 HarpeBaHus. VI3MEHNUTCS JIM OKOHYATENbHBIN PE3YNbTaT OIbITa,
€CJIM 3TO U3MEPEHUE BBIIIOJIHUTH [10CIIE HArPEBAHUA?

2. B xakux eauHuIax uzmepsercs koddduuueHt auneiHoro pacmupenus B CHU?
3. OOBsICHUTE TEIUIOBOE PACUIMPEHHUE TBEPABIX TNl HA OCHOBE 3HAHMsI O BHYTPEHHEM CTPOSHHUHM BEIIECTBA.

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

[TepBrrii 3akon TepMmoamHamuku. M3omponeccsl. Huknmaeckue mnporeccol. [ukn Kapuo. Koaddunment
MOJIC3HOTO JIEWCTBHS TEIUIOBBIX MaliuH. BTopoit 3akoH TepmomuHamukd. OOpaTuMble W HEOOpaTUMBbIE
nporeccel. DHTponus. CBoboaHas sHeprus. CTaTUCTUUECKUH CMBICT BTOPOTO 3aKOHA TEPMOIWHAMUKH.
Onykryanuu. TersoBas cMepTh BceneHHON. ['paHUIbI NPUMEHUMOCTH BTOPOTO 3aKOHA TEPMOAWMHAMMKH.
Tperuit 3akoH TepmomuHaMuku. CrarucTuueckas (GuU3MKa W TepMOAMHAMHUKA. TepMoauHAMUYECKHE
¢byHKIMK cocTosHus. KBaHTOBas U KilaccuuecKasi CTATUCTHKHU.

IIpakTH4Yeckoe 3aHATHE.
Pemenue 3amay no reme « TepMoguHamMuka.

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

3anaHus AJ51 CAMOCTOSITEILHOI padoThI.
1. CamoCTOATENBHOE BHITIOJTHEHUE 3aJJaHUN 171 MPAKTUYECKUX 3aHATUH;

2. CamocrosiTenpHas MpopadoTka yd4eOHOro M Hay4HOTo MaTrepuara o Me4yaTHbIM, HIEKTPOHHBIM U
JIPYTMM UCTOYHHUKAM;

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

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

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

7. Bropoti 3akoH TepmoarHamMuku. Kpyrossie npoueccsl. Lukin Kapro.

8. DHTponus U CBOOOAHAS YHEPTHUSI.

9. Tepmonunamuueckue GyHKIIMHA COCTOSHUSI.

10. CraructTuueckoe UCTOJIKOBAaHME BTOPOTO 3aKOHA TEPMOAMHAMHUKH.

11. Tperuii 3aKOH TEPMOIUHAMUKH.

12. PeanbHbIe rassi.

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

14. CMaunBaHue U KaWUISIPHBIE SBJICHUS.

15. ®opmyna Jlannaca.

16. ArperatHble COCTOSTHHSI BeLIecTBa U (pa30BbIe MPEBpAILCHHS.

17. Bunapl cBs3ei.

CamocTosiTesIbHOE penieHue 3a1a4 u3 coopunka Yeprosa, A.I. 3agaunuk no puszuke mno reme
«Tepmonnuamukay.

Tema 5. DaexkrpocraTuka (IIK-1)
Jlekumus.
Onexkrpudeckuit 3apsaa. 3akoH Kynona. HanpsskeHHOCTh 3ieKTpudeckoro noss. [IpuHiun cyneprno3uiuu.
ITorennuan. Pa3HocTh MOTEHITNAIOB.
JIMpneKkTpuK B 3JIEKTpUYecKoM moje. [umnonb. JIunonbHbli MOMEHT. DieKkTpudeckoe cmenieHue. [lotok
BeKTOpa HanpskeHHOCTH. Teopema Octporpaackoro-I'ayca. [Ipocreiimue mosms.

15



16

IIpoBonHUK B anekTpuyeckoM noje. Pacnipenenenue 3aps/10B Ha IPOBOAHUKE. DINEKTPUUECKOE 10JI€ BHYTPU
Y BHE IIPOBOJHUKA. DJIEKTPOCTATUYECKAS 3alUTa.

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

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.
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;

PexoMennanmu: B pe3yabTaTe CaMOCTOSTeJbHON PpadoOThI CTYIEHT J0JIKeH OCBOMTbH OCHOBHBIE
BOIIPOCHI Kypca:

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

Onekrpuyeckoe cMmenienue. Teopema Octporpanckoro-I'aycca. Cuctemsl 3apsiAKEHHbBIX YaCTHIL.
[ToTeHunan 37eKTPUUECKOTO MOJIs. DKBUIOTEHIMAIBHBIE TOBEPXHOCTH

[IpoBOOHUKHM B 3JEKTPUYECKOM MoJ€. [[uanekTpruueckas MPOHUIIAEMOCTh arperaTHblX COCTOSTHUM.
Brruucnenue npoCcTeNInX IEKTPUYECKUX TTOJIEH.

DNeKTpoeMKOCTh. KOHIEHCATOPhI U UX COEAMHEHUS.

NSk W=

JIMBIEKTPUKH B 3JIEKTPUUECKOM I10JIE.

CamocrosiTesibHOe pelieHue 3aga4 u3 cOopHuka YeproBa, A.I. 3agaynuk mno d¢usuke mno -
«JIEKTPOCTATUKA.

CamocTosiTeqIbHAsI NOATOTOBKA OTBETOB HA KOHTPOJbHbIE BONPOCHI /Jisl BbINOJHEHHUS
J1a00opaTOpHbIX padoT

Jlabopatopnas pabora Ne20. OnpeneneHue NEeKTPOEMKOCTH KOHICHCATOPA.

KoHTposnbHBIE BOIPOCHI:

1. BeiBectu (opMyiibl 115 TApaAIEILHOTO U [TOCIIE0BATENBHOIO COEJMHEHUS KOH/IEHCAaTO-pOB?
2. KakoB ¢uzndeckuii cMmpica ko3 dunmenra nponopuronansHoctu k?

Tema 6. [locTrossnnbiii Tok. (ITK-2)
Jlekuus.

Cuna u TIOTHOCTH dJEKTpUYecKoro Toka. Kimaccuueckas seKTpoHHAs TEOpHsl MPOBOJUMOCTH METAJIIOB.
3akoH OMa 1 yyacTKa 1M U 3aMKHYTOrO KOHTypa. DJIEKTPOJABIKYIAs cuia. 3akoH OmMa B BEKTOPHOM
dhopme. 3akon Bugemana-dpaniia.

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

Nonmzanms rta3oB. Toku B ra3zax. HecaMocTOSATENbHBIA Ta30BBIM pa3psi. OJEKTpUYECKas ayra.
CamocrosTenbHbIN ra30BbIi pa3psaa. KaronHsie mydm.

Toku B anekTposutax. 3akoHbl Papajges. XUMUYECKHUE UCTOYHUKH TOKA.

KonrtaktHble sBneHus. PabGora Bbixoga  37eKTpoHOB. KOHTakTHas  pa3HOCTh  HOTEHIIMAJIOB.
Tepmoonexrponnas smuccus. PazBerBiennsie snektpudeckue uend. [Ipasuno Kupxroda.

PaboTa 1 MOITHOCTH 3JEKTPHUUECKOTro ToKa. 3akoH JIxoyns-JleHna.
IIpakTnyeckoe 3ansATHE.



Pemenue 3anau no teme «IIoCTOSSHHBIN TOKY.
Pemenue 3amau u3 coopuuka YUeprora, A.I". 3agaunuk no pusuke Nel19.1-19.5, 19.12-19.15, 19.19, 19.25.

JlaGopaTopHble 3aHATHS.
JlaGoparopnas pabota Ne2 1. M3mepenue conpoTUBIEHUS IPOBOIHUKA ITPH MOMOIIM MOCTHKA YUTCTOHA.
Jlabopatopnas paborta Ne22. Mzyuenwne 3akona Oma Ijis1 11eny IePpEMEHHOTO TOKa.
JlaGoparopnas pabota Ne23. CHsiTHE TeMIepaTypHON XapaKTepPUCTUKU TEPMOPE3UCTOpa.
3aganus 1J151 CAMOCTOSITEJIbHOM PadoThlI.
1. CamMocTosTenbHOE BBIOJHEHNE 3aAaHUH IS Ta00PATOPHBIX U MPAKTUUECKHUX 3aHATHH;

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

Pexomenaanuu: B pe3yjibTaTe €aMOCTOSTEJIbHON PpadOThI CTYIEHT J0JKeH OCBOMTbH OCHOBHbIE
BOIPOCHI Kypca:

1.  TlocTosiHHBIN 3NeKTpUYECKU TOK. OCHOBBI KIIACCUYECKOM SJIEKTPOHHOW TEOPHH MPO-BOIUMOCTH
METaJJIOB.

2. Henpocratku knaccuueckoit Teopur. CBepXnpoBOoAUMOCTh. CTOPOHHHE CUITBI.
3. BriBoa 3akoHOB OMa u J[koyns-JIeHna B kiiaccu4eckoi 3EKTPOHHOM TEOPUH.

4.  TlocTostHHBIN 31eKTpUYECKHl TOK. OCHOBBI KJIACCHYECKOW 3JIEKTPOHHON TEOPUHU MPO-BOAUMOCTH
METaJJIOB.

5. DIJEeKTpUYECKUU TOK B AJIEKTpoJnuTax. 3akoH OMa 111 MpOBOAHUKOB BTOPOTO poja.

6. 3onHas Teopus. PekomOuHaIms 1 BO30yX/1eHHE HEPABHOBECHBIX HOCUTENEH TOKA B TBEPJBIX TEJax.
7. DIEeKTpUYECKU TOK B ra3ax.

8. DnexkTpuuecKkuil TOK B MOJYNPOBOAHHUKAX.

CamocTosiTeIbHOE pelmIeHue 3aaaqd mo TeMe «I1oCTOTHHBIH TOK).

CamocTosiTeIbHAsI TOATOTOBKA OTBETOB HAa KOHTPOJbHBbIE BONPOCHI IS  BBINOJHEHUS
J1a00paTopHBIX padoT.

Jlabopamopnas paboma Ne 21. Hzmepenue conpomusieHusi npO8OOHUKA NPU NOMOWU MOCMUKA YUumcmoHa
KonTpoasHbIe paboTHI:

1. Tlouemy B 9TOi paboTe MOXHO 3aMEHHUTHh OTHOIIEHHE COMPOTUBICHHWIA OTHOIICHHUEM JJIUH YacTel
MIPOBOJIOKU peoxopraa?

2. Ilouemy npu U3MEPEHUHN COMPOTUBICHUI C TMOMOIIBI0O MOCTHKA YUTCTOHA HYXXHO MPUMEHSThH ABOMHOMN
KJIE04?

Jlabopamopnas paboma Ne 22. H3yuenue 3akona Oma 014 yenu nepemenHo2o moxa

KoHTponbHbIE BOTPOCHI

1.  TloueMy mnojHOE CONPOTUBIEHHE IOCIEAOBATEIbHOM LENM NEPEMEHHOIO TOKA HE PABHO CyMMeE
AKTUBHOT'O, EMKOCTHOT'O M UHIYKTHUBHOI'O CONIPOTUBIIEHMS?

2. Kak u3MeHuTCs cujia TOKa B IOCJIEAOBAaTENIbHON LENM U3 PE3UCTOpa, KOHJEHCATOPAa M KaTyLIKU IPH
YBEJIMUEHUH YaCTOThI IEPEMEHHOIO TOKa?

Jlabopamopnas paboma Ne 23. Chamue memnepamypHoil XapakmepucmuKy mepmope3ucmopa
KoHTponbHbIE BOTPOCHI:

1. Kak 3aBHCHUT CONPOTUBIIEHUE TEPMOPE3UCTOPA OT TEMIIEPATYPhI?

2. B0 CKOJIBKO pa3 U3MEHUJIOCH COMPOTUBIECHUE TepMOpe3ucTopa npu ero HarpeBanuu ot 20 go 70 °C?
OnMHAKOBO JIM U3MEHSIETCSI CONPOTHUBIIEHUE TEPMOPE3UCTOPA B PA3IUYHBIX HHTEPBAIAX TemIeparyp?

3. bbIcTpo wiM MeAJeHHO HaJ0 HarpeBaTh BOJY B CTaKaHe, YTOObI MOJY4YUThH Oosiee TOYHBIN Tpaduk
3aBHCHMOCTH COIPOTUBJICHUS TEPMOPE3UCTOPA OT TEMIIEPaTyphl?

4. Kak, monp3ysch TEPMOPE3UCTOPOM, OMMETPOM U MOJYYEHHBIM TpapUKoM, U3MEPUTh HEU3BECTHYIO
TEeMIIepaTypy BOJbI B cTakaHe?

17
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Tema 7. Marnerusm (OIIK-4)
Jlexnus.

Omerter Modde, DiixenBasbna. MarHutHoe mosne Toka. 3akoHbl buo-Caapa-Jlammaca u  Awmrmepa.
[Ipocreitmme MarautHbeie nond. Cuna Jlopenma. Bekrop MarHuTtHOW WHAYKUMH. HampsikeHHOCTH
MarHUTHOTO M0JiA. MarHUTHBIN NOTOK. MarHUTHBIN MOTOK YEPe3 3aMKHYTYIO TIOBEPXHOCTbD.

MarnuTHble CBOWCTBa BemiecTBa. /[lma-, mapa- u ¢eppomMarHeTukd. MarHuTHas NPOHUIIAEMOCTb.
IIpencrasnenue o 1AEpHOM MarHUTHOM PE30HAHCE U DJIEKTPOHHOM IIapaMarHUTHOM PE30HAHCE.

OnexTpomarHuTHass HMHAyKuus. 3akoH @Papanes. [lpasuno Jlenna. MuayktuBHOCTE. CaMOMHAYKLHS.
[TnoTHOCTH SHEPrUU MarHuTHOTO MoJs. Tparcdopmarop.

[lepeMenHbIit  3nekTpudyeckuii Tok. 3akoH Owma Juisl Lene NepeMEeHHOT0 TOKAa C OMHYECKUM
CONIPOTHUBJIEHUEM, EMKOCTHIO M HUHAYKTUBHOCTBIO. MOIIIHOCTB MEpeMEHHOT0 ToKa. Mnenanc.

KoneGarenbubiii koHTYp. CBoOonmHble KoneOanus. CoOCTBEHHash YacToTa. 3aTyXalolme KoieOaHus.
BrinyxaeHnblie koneOanus. SIBIeHUE AIEKTPUIECKOTO PE30HAHCA.

OO6o6menHass Teopusi MakcBemia. BuxpeBoe 3IeKTpHuUecKoe IMoJie. DJNIeKTPOMAarHUTHBIE BOJTHBI M HX
OoCHOBHBbIE cBoOMCTBA. [IIkana anekrpomMarHuTHBIX BOJIH. PaguoBemanue. TeneBuaeHue.

IIpakTH4eckoe 3aHATHE.

Pemenue 3amau u3 coopuuka Yeprora, A.I". 3agaunuk nmo pusuke 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.

JlabopaTopHble 3aHATHSA.
Jlaboparopnas pabota Ne 24. OnpeneneHue HHAYKIIMA MAarHUTHOTO TOJISI IIOCTOSTHHOTO MarHUTA.
3anaHus AJ151 CAMOCTOSITEILHOI padoThI.

1. CamocTosTenbHOE BBIOTHEHNE 33JaHUH IS Ta00PATOPHBIX U MPAKTUUECKHUX 3aHATHH;

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

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

MarauTHBIIT MOMEHT, MarHUTHBIM ITOTOK.

DNeKTpPOMAarHUTHAsE UHAYKIIHS.

MarsuTHO€ noJje, Co31aBaeMOe JIBHKYIIUMCS JIEKTPUUECKUM 3aps/IOM.
MarsuTtHO€ 10j1€ KpyroBOro ToKa.

B3anmoneiicTBue mapauiebHBIX TPOBOJIHUKOB C TOKOM.

3akoH buo-Casapa-Jlamnaca.

MarauTHoO€ 1oJie MPSAMOIUHEITHOTO TPOBOTHUKA C TOKOM.

Maruutnoe none. OnsiT Nodde.

NN R DD

9. OmpIT DiiXeHBaIbaa.

10. 3akon Amrmepa.

11. MarauTtHOE 1oJie B BEIIECTBE.

12. [letns rucrepesuca.

13. TepMOMarHuTHBIC U TEPMOITCKTPUIECKUE IDPEKTHI.
14. Cuna Jlopenna.

15. Dddexr Xomna.

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

CamocTosiTeIbHAA MOATOTOBKA OTBETOB HA KOHTPOJBbHBbIC BOIIPOCHI AJIfl BBINOJTHCHUS naﬁopaTopme
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Jlaboparopnas padora Ne 24 OnpeneneHue HHIYKIIUH MATHUTHOTO TIOJIS IIOCTOSTHHOTO MarHUTa.
KoHTponbHbIE BOTPOCHI:
1. 3aBUCHUT T OTOPOC CTPEJIKM TalbBAHOMETPA OT CKOPOCTHU JABHIKEHUS Maruuta?

2. Kakumu crioco6amMu MOYKHO TTOBBICHTH 4YBCTBUTEIIBHOCTH JIAOOPATOPHON YCTAaHOBKH, UCTIOJIB30BAHHOM B
JTaHHOU padote?

Tema 8. OnTuka (IIK-1)
Jlekumus.
DNEeKTpOMarHuTHas npupoaa cBera. ONTHYECKU W BUAUMBIA JTMAMA30HBI AJIEKTPOMArHUTHBIX BOJIH.
BonHoBoe ypaBHeHHEe. CKOpOCTH CBETA.

[Tonsipu3zanus 3MeKTPOMAarHUTHBIX BOJIH. DHEPreTHueckue U POTOMETPHUUECKHE XapaKTEPUCTHKU CBETOBOTO
MOTOKA.

Jucnepcust cBeTa. DIEKTPOHHAS TEOPUsI TUCTIEPCUU. 3aKOHBI OTpa)keHusl U npenomiieHus. [lomsapuszanus
CBETa MpHU OTpakeHUU U mpenomieHuH. KoapduimeHts!l orpaxkeHus u npeiaomieHus cBeta. PaccesHue
cBeTa. 3akoH Panes.

WuTepdepeHiyst MOHOXpOMaTHUECKUX BOJH. Pa3HoCTh Xoma. YcnoBus nHTEp(HEpEHIIMOHHBIX MAaKCHMYMOB
1 MUHUMYMOB. Ctosiurie BOJHBI. MIHTep(depeHns B TOHKUX TUICHKaX.
Wutepdepennonnsle npubdopsl. buonpusma. Wntepdepomerpsl. Ilpumenenue wuHTEp(EpeHINOHHBIX
puOOpPOB.
Hudpaxmus csera. [punmnun [oiirenca-®penens. Meron 30u @penens. Audpakius Openens Ha KpyriioMm
otBepcTur. JudpakimonHas pemerka.
JIBOMHOE JydelperoMIIEHHEe B AaHM3OTPONHBIX Kpucrauiax. llomspusanms cBera Ipu  JIBOMHOM
nydenpenomieHun. [lonspusannonsabie GUIBTPHI.
DrneMeHTapHas KBaHTOBAasl TEOpUs U3TyueHus cBeTa. CIIOHTaHHOE U BBIHYXJACHHOE U3JIyUYECHHE.
Jlazeps1. [Ipunnmn paboThl M KOHCTPYKITUA Ja3epa. CBOKWCTBA JTa3epHOTO MU3TyUCHHUS.
PentrenoBckue myun. CHEeKTpbl PEHTTEHOBCKOTO u3iMydeHus. Judpakiuss peHTreHOBCKHMX Jydel Ha
Kpuctauimdeckoil pemerke. @opmynsl Bynega-bperra, Jlaysrpamma. Merton [le6as-Illepepa. DnemeHTHI
@Dypbe — ONTUKH.

IIpakTnyeckoe 3aHsATHE.
Pemenue 3anau no reme «Onruka»

Pemenue 3amau u3 coopauka Yeprosa, A.I. 3amaunnk nmo ¢usmke No28.1-28.10, 28.14-28.34, 28.36-28.40,
28.47,31.4-31.9.

JlabopaTopHble 3aHATHSA.

Jlabopatopnass pabGora Ne25. OmnpeneneHue mokazaTessi TPEIOMIICHUS CTEKJIa TMPUH  ITOMOIIH
IIJIOCKOTIAPAJUIENIbHON TIJIaCTUHKH.

Jlaboparopnas pabota Ne 26. OnpeneneHue mokasaress TPEeJIOMICHHS CTEKJIa TPH MTOMOIIA MHUKPOCKOTIIA.
JlaGoparopHnas pabota Ne 27. Ompenenenue (poKyCHOTO pacCTOSHUS M ONTUYECKOH CHUIIBI cOOHMparoIien
JIUH3BL.

JlaGoparopnas pabota Ne 28. Onpenenenue rmaBHOTO (POKYCHOTO PaCCTOSHUSI pACCEUBAIOLICH JTHH3HI.
Jlabopatopnas pabota Ne 29. OnpeneneHue paanyca KpUBU3HBI JIUH3BI 11O KojibllaM HeroTOHA.
Jlaboparopuast pabora Ne 30. OmpeneneHue ATWHBI CBETOBOM BOJIHBI MPH TOMOINU IU(DPAKIMOHHON
PELIETKH.

Jlaboparopnas pa6ora Ne 31. Onpenenenue pa3pemaromieii criocoOHOCTH ia3a.

Jlabopatopnas pabora Ne 32.. DkcriepuMeHTalbHAs MPOBEpKa 3akoHa Maitoca.

JlaGoparopnast pabGora Ne 33. W3yuenue BpamieHus IUIOCKOCTH TMOJSPU3ALUU UM OIpeJesieHUe
KOHIIEHTpAIMK pacCTBOPOB C ITOMOIIbIO CaXapuMeTpa.

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

JlaGoparopnas pabora Ne 35. MccnaenoBanue 3aBUCUMOCTH CHITBI (DOTOTOKA OT OCBEIICHHOCTH.
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Jlaboparopuast pabora Ne 36. I'pamyupoBka CIEKTPOCKOIA W OMpEICNICHHE UIMHBI CBETOBOI BOJHBI I10
IpagyupOBOYHOU KPUBOM.
JlaGoparopnas pabota Ne 37. Onpenenenue paboThl BBIXOJa HIEKTPOHA.

3anaHus AJ51 CAMOCTOSITEILHOI padoThI.

1. CamocTosTenbHOE BBIOJHEHNE 3aAaHUH JUTs Ta00PATOPHBIX U MPAKTUUECKHUX 3aHATHH;

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

Pexomenaanuu: B pe3yjibTaTe CaMOCTOSITEJbHON PpadOThI CTYIEHT /J0JKeH OCBOMTH OCHOBHbIE
BOIPOCHI Kypca:

3aKOHBI T€OMETPUYECKOM ONTHKH.

Tonkas nun3a. [TocTpoeHne n300pakeHUi B INH3E.
®dopmysa TOHKOH JTUH3BI. J{epeKThI TuH3.
Wntepdepenmus ceera. OmnbiT FOHTA.

WNuTepdepenIus cBeTa B TOHKOM IJICHKE.

Hudpaxuus ceera. Judpakuus Openens.

Hudpakaus Opaynrodepa.

[Tonspusanus ceera. [lonyuyeHnue noasspu30BaHHOIO CBETA.
3akoH Maimoca.

A G B Al ol

CamocTosiTesibHOe pemieHue 3aaa4 u3 coopuuka Yeproma, A.I. 3agayHuk no ¢Pusuke mo rteme
«Onrukay.

CamocrosiTeIbHAsI NMOATOTOBKA OTBETOB HAa KOHTPOJIbHbIE BONPOCHI [Jisi  BBINOJHEHHS
J1a00paTopHBIX padoT.

JlaGoparopnast pabora Ne25. Ompenenenue TOKazaTelnss NPEJIOMIICHHS CTEKJIa TIPU  IOMOIIH
IIJIOCKOIIAPAJUICIIbHON IIJIaCTUHKH.

KoHTposnbHBIE BOIPOCHI:

1. UTto Takoe moka3arenb mpeaoMiIeHus BemecTBa? OU3nuecKuii CMBICT aOCOIOTHOTO U
OTHOCHUTEIILHOTO TIOKa3aTesei MpeoMIICHHUS.

2. Jlokaxxute, 4TO JIy4H, MaJIalolIUi Ha IJI0CKONAPAIIJIEIbHYIO IUIACTUHKY, U BBILIEAIINN U3 HEE TTOCcTe
JBYX MPEIOMIICHUH, apaslieabHbL.

3. [Touemy kapaHpaari, OMyIIeHHBIA B CTaKaH C BOJOW, KaKETCs OOJIbIIIE B TUAMETPE U
MPETOMIICHHBIM ?

4. Kak miet j1yd, maaroimuii Ha TpaHMIly ABYX Cpell, HMEIOIINX Pa3Hy0 ONTHYECKYIO MIIOTHOCTb, €CITU
yroun ero naaenus 0° (st us )?

5. Kak miet j1yd, maaromuii Ha TpaHMIly ABYX Cpell, MMEIOIINX Pa3Hyl0 ONTHYECKYIO IMIIOTHOCTb, €CITU
yron ero magenus 0° < <90° (ms  wansa  )?

6. Kaxo#i u3 mydeit, kpacHbIN WM (GUOJIETOBBIN, OTKJIOHUTCS Ha OOJBIIHNKA YTl MPU MTPOXOXKICHUH
yepes MIACTUHKY ?

7. Kak nmoiaHoe BHyTpeHHEE OTpaKeHUE TPUMEHSIETCA B TEXHUKE?
Jlaboparopnas pabora Ne 26. Onpenenenue moka3aress IPeTOMISCHUS CTEKIIa TPH MTOMOIIH MUKPOCKOTIA.
KoHTponbHBIE BOIPOCHI:

1. B kakoMm ciyyae OTHOCUTEIbHAS OTPEUIHOCTh U3MEPEHHUS TIOKa3aTellsl peIoMIICHHs OyeT
OoJbIIIe: KOT/Ia MOTb3YIOTCS TOJICTON WIIM TOHKOU MJIaCTHHKOMN?

2. IIpu KaKoM yCJI0BHUH TOJCTOM CTEKJISIHHOM IUIACTUHKON HEJIb3s MOJIb30BATHCS B JAHHOM OIIbITE?

3. Ecnu onpenenuts nokasarenb MPeIOMIIEHUS OTIENBbHO KPACHBIX U (PMOJIETOBBIX ITyUYKOB JIydeH, 1uis

KaKuX JIy4ei Hy»KHO OyzeT OoJible mepemMeniarbh TyO0yc MUKpocKomna?
4. [Toka3zarpe X011 JTydeld B IpOCTEHIIIEM MUKPOCKOIIE.
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S. Yem orpaHMUEHO YBEIMUYEHUE ONITUYECKOTO MUKpOCKona?
6. B uém 3akmovaroTcs siBieHus cepruueckor abeppaluu, XpoMaTuiecKon abepparuu, TUCTOPCUHU?

JlaGopatopnast pabora Ne 27. Omnpexnenenne (OKyCHOTO PacCTOSHUSI U ONTHYECKON CHIIBI coOMparomein
JIMH3BL.

KoHTponbHBIE BOTPOCHI:

Kak npaktuuecku HallTH (POKYCHOE PAcCTOSHHUE JBOSKOBBIMYKJION JIMH3bI B COJTHEYHBIH JeHb?
CdopmynupyiiTe mpaBUiIo 3HAKOB JIJIs TOHKOW JTMH3HI.

['ne Hamm TeXHUYECKOE TPUMEHEHUE JIMH3bI?

Kaxkas cobuparormas muH3a 1aet 0oJpliee yBeIMUYeHUEe — KOPOTKO(OKYCHAsI WU JNTMHHO(OKYCHast?
Kakwue ouku HOCAT OIM30pyKUE U JanbHO30pKue? JlaTh uepTexu, MosCHSIoNHe (PyHKIHUIO OUKOB.
Yo Takoe onTuyeckas cuia JMH3bI? B Kakux eaAuHUIAX OHA U3MepseTcs?

Nk W=

[TocTpouTs M300paskeHne B COOMpArOIei JIMH3e pu: a) ; 0) ; B)

Jlaboparopnas padora Ne 28. Omnpenenenue r1aBHOTO (POKYCHOTO PACCTOSHUS pacCEUBAIOIIECH JTNH3HI.
KoHTponbHbIE BOTPOCHI:

B kakux ontuueckux nmpuOopax HaIUIA MTPUMEHEHHUE JTHH3BI?

Kaxk mocTpouts n3obpaxkenue B paccenBaromieii tua3e? Jlath yepTex.

Kaxkas nun3a Ha3biBaeTcst TOHKOM? YTO Takoe ONTHYECKUN LEHTP JIMH3bI?

CdopmynupyiiTe mpaBUIo 3HAKOB JIJIs TOHKOW JTMH3HI.

Kakum 00pa3om orpenemsiock pacCTOSTHUE O MHUMOTO M300pa)XeHHsI PU BBITIOJIHEHUH 3aaHs?
[TocTpouTs N300pakeHNE B pacCEMBAIOIICH JTUH3E MpHU: a) ; 0) ; B)

A S e

Jlabopatopnas pabota Ne 29. OnpeneneHue paanyca KpUBU3HBI JIUH3BI 1O KoJibllaM HeroTOHA.
KoHTposnbHBIE BOIIPOCHI:

B uém cocrout siBnenune uHTepPEepeHIIH BOTH?

Uro takoe xonbiia Hetorona? Kak onu o6pasyrorcs?

Kaxk usmepsiercs pagnyc uHTepPEepeHIIMOHHOTO KOJbIia?

Kaxkue BOJIHBI U ICTOYHUKH HA3bIBAIOTCSI KOTEPEHTHBIMU?

Kak cooTHOCSTCS paguychl TEMHBIX KOJIEI M paANyC KPUBU3HBI JTUH3bI?

[TpuBeaute nmpumepsl 00pa3oBaHMs HUHTEP(HEPEHIIUMOHHON OKPACKH.

NNk W=

[IpuBenuTe npuMepsl IPUMEHEHUS HHTEP(EPEHIINHN B HAYKE U TEXHUKE.

Jlabopatopuass padora Ne 30. OmpezneneHue IJIMHBI CBETOBOW BOJIHBI MPH MOMOIIM JU(GPAKIIMOHHON
peIIeTKH.

KoHTponbHbIE BOTPOCHI:

B uém cocrout siBnenue nudpakunu ceera?

Kak ycrpoena qudpakunonnas peméTka?

UYrto Ha3bIBAETCS MEPUOAOM JUPPAKIUOHHON PeIIETKH?

Kaxk ob6pazyercst audpakiiMOHHBIN CIIEKTP ¥ Y€M OH OTJIIMYAETCs OT AUCTIEPCHOHHOTO?
Yro Ha3bIBaeTCs pazperaroneld cCrocoOHOCThIO JUPPAKIMOHHON PemETKH?

R e

KakoBsl ycrioBust HaOmroneHust AMppakiiMoHHONW KapTHHBI? YeM OHa OTIIMYaeTCsl OT KapTUHBI,
KoTopasi (GOpMHUPYETCS B COOTBETCTBHH C 3aKOHAMH T€OMETPHUUECKON ONTHKU?

7. [Touemy nudpakiIMOHHBIE TTOJIOCHI PA3MBITHI?

8. Kak n3MeHuTcs Buj CIIEKTpa MpU UCTIOIB30BaHUN AU(PAKIIMOHHON PEIIETKY C IEPHOIOM B JIBa
pa3a MEHBIINM, YEM B IIEPBOM OIIBITE?

Jlabopatopnas pabora Ne 31. Onpenenenue pa3zpeniarorieii CnocoOHOCTH Tr1a3a.
KoHTposnbHBIE BOIIPOCHI:



Yro Takoe pasperaromniast CiocCOOHOCTh Iy1a3a?

IToka3are X0z qydel npu nonajiaHuu U300pakeHus IPeIMETa Ha CETYaTKy Iva3a.
Yewm sBnsieTCs XpyCTaIUK Iv1a3a s Jiydel cera’?

UTto Takoe TaIbHO30PKOCTh M OJM30PYKOCTH?

[Touemy npoOGecKoBbIe MasYKH Y aBTOMOOMIIEH HMEIOT KPACHBIA U OpaHKEBbIi LBET?

A e

Kaxas JJIMHA BOJIHBI CBE€Ta HaubOoee BOCIIpUUMYHBA rmazom?

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

KoHTposnbHBIE BONIPOCHI:

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

Kak sxcnepuMeHTanbHO BBISICHUTD, SIBISIETCS JIU CBET MOJISPU30BAHHBIM WM HEMOJISPU30BAHHBIM ?
B ueMm cocTouT CBOMCTBO IUXpOU3Ma MOISIPU3ATOPOB?

Cdopmynupyiite 3akoH Maitoca.

Cdopmynupyiite 3akon bproctepa.

NNk W=

Yro CIIYKUT UCTOYHHUKOM €CTCCTBCHHOI'O CBETA B YCTaHOBKC?

Jlabopatopnass pabGora Ne 33. U3yueHue BpamlieHUs TUIOCKOCTH TIOJSPU3ANMA W OINPEACIICHHUE
KOHIIEHTpAIK PACTBOPOB C MOMOIIbIO CaXapuMeTpa.

KoHTponbHbIE BOTPOCHI:

1. UYto Takoe eCTECTBEHHBIN CBET U MOJIIPU30BAaHHbIN CBET?

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

3. OOBsicHUTE NPUHIUI ONPEIeICHNUS KOHIIEHTPAI[MN CaXapHOTO pacTBOpA CaXaprUMETPOM.

4. Kaxkue BemecTBa Ha3pIBalOTCA ONTUYECKU AKTUBHBIMU?

5. B uém pusnyeckas mpuyuHa MOBOPOTAa IMJIOCKOCTH MOJISPU3ALINH TP MPOXOXKICHUHU CBETA Yepe3
BELIECTBO?

6. Kak u3meHnsieTcs yenpHOe BpallleHHe B 3aBUCUMOCTHU OT JJIMHBI BOJIHBI?

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

8. OOBsSICHUTE MPUHIIHAI PaOOTHI OJYTECHEBOTO aHAIM3ATOPA.

Jlabopatopnast pabora Ne 34. CpaBHeHue Kod(PQHUIIMEHTOB CBETOBOW OTHAUM JIaMIIbl HAKaJWBAaHHUS WU
JFOMHHECIIEHTHOM JIaMITHI.

KoHTponbHBIE BOIPOCHI:

11. Jaiite onpeneneHue: CBETUMOCTb, CHJIa CBETA, CBETOBOM IOTOK, OCBELIEHHOCTD, SIPKOCTh. B
KaKUX €IMHULIAX U3MEPSIOTCS 3TU BEIUYUHBI?

2 2. KaxoBbl yCTpONCTBO U IPUHLIUIT AEUCTBUSI TIOMUHECLEHTHON JIAMIIbI, UCIIOJIb3YEMOU B ATON
pabote?

3 3. [Touemy KOA(PGUITUEHT CBETOBOI OTJaYH JIIOMHUHECIICHTHOM JTaMIIbI OOJIBINE, YeM JIAMIIbI
HaKaJIMBaHUS?

4 4. [Touemy B 3TOI paboTEe UCHONB3YETCSI  YAaCTh JIIOMUHECIICHTHOU TPpyOKu?

5 5. [Tepeuncnute BUIBI POTOM3MEPUTETHHBIX TPHOOPOB.

Jlabopatopnas pabota Ne 35. MccnemoBanne 3aBUCUMOCTH CHITBI (DOTOTOKA OT OCBEIIEHHOCTH.
KoHTposnbHBIE BOIIPOCHI:

1. Kak yctpoen ceneHoBbIi (poTOdIEMEHT?
2. Kak 3aBucut cuna ¢poToToka OT OCBEIIEHHOCTH MOBEPXHOCTH (poTOImemera?
3. Kak cnenyeT U3MEHUTH paccTOSIHUE OT JaMIbl A0 (OTORIEMEHTa, YTOOBI CHila TOKAa YBEIHUMIIach B

nBa paza?
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4. [Toyemy BO BpeMsi BBIITOJTHEHUS OTIBITA HEJb3sI U3MEHSATH MOJIOKEHNE (POTOAIEMEHTA U HAKaJl HUTH
JIaMIIbI?

S. 3ayeM BHYTpH TpyObl mprlopa caesanbl 3aluTHRIe pEOpa U moYeMy OH BHYTPH OKpaIleH YEpHOI
MaTOBOM Kpackou?

6. Kak unraercs 3akoH CToneToBa, BEIPAXKAIOLINI 3aBUCUMOCTD (POTOTOKA OT BEJIMYMHBI CBETOBOTO
MOTOKa?

7. Kak 3aBUCHT OCBELIEHHOCTD OT yIUIa NaJACHUS NTapaJIJIENIbHBIX JIy4eil Ha OCBEIIAEMYIO TOBEPXHOCThH?

Jlaboparopuast pabora Ne 36. I'pamyupoBka CIEKTPOCKOIA W OMpEIeNIeHHE UIMHBI CBETOBOI BOJHBI I10
IpagyupOBOYHOU KPUBOM.

KoHTposnbHBIE BONIPOCHI:

OOBSICHUTE YCTPOMCTBO CIIEKTPOCKOIIA U HAPUCYWUTE X0/ CBETOBBIX MYYKOB B HEM.

B uém cocrout siBieHue nucrnepcuu ceera’

Kaxk nokazarens npesomMiieHus CTeKa 3aBUCHUT OT JIMHBI BOJIHBI?

C KaKoil IeJIbI0 CTPOUTCS TPaAyupOBOUHAs KpUBasi?

Nk -

KoTtopslii u3 1ByX mapajuieIbHBIX MyYKOB CBETA — KPACHBIA WU (DHOJIETOBBIN — CUITbHEE
OTKJIOHSIETCSI OT MEPBOHAYAILHOTO HAIIPABIICHUS IPU MTPOXOKACHUU Yepe3 MPU3My?

6. Kaxkue tunel ciektpoB Bel 3HaeTe? Kak oHn o6pasyrorcsi?
7. J1J1s 9eTo UCTONB3YIOT CIIeKTpaibHbie TPHOOpHI? Kakue THITBI CIEKTPaTbHBIX TPUOOPOB BaM
W3BECTHBI?

Jlaboparopnas pabota Ne 37. OnpeneneHue paboThl BRIXO/IA AIEKTPOHA.
KoHTposnbHBIE BOIIPOCHI:

1. OObsicauTh sBIeHUE hoTtodrdhdexra. Uto Takoe kpacHas rpanuna ¢portodrddexra?

2. OT KaKMX XapaKTEePUCTHK 3aBUCHUT CHJa (JOTOTOKA B LIETH, coaepxamieii poTornement?

3. [Touemy B mabopaTopHOM yCTaHOBKE KaTon (DOTOIIEMEHTA COSTMHSIIETCS C TIOJIOKUTEITLHBIM
MOJIFOCOM MCTOYHHMKA HAMpPSKEHUS?

4. MO>KHO JI ¢ TIOMOIIBIO YCTaHOBKH, UCTIOJB3YEMOU B paboTe, OnpeneauTh MoCTossHAY0 [1nanka?
S. Yo mpou30iaeT, ecim B cxeme J1a00paToOpHON YCTAaHOBKH U3MEHHUTD MOJSPHOCTD MOAKIIOYCHUS
MCTOYHHUKA HAPSHKEHUS Ha TPOTHBOMOJIOKHYIO?

6. Hazoswure trmnsl poTorpdexTos.

7. [TpuBenuTe MpUMEPHI TPAKTUIECKOTO UCTIONB30BaHUs ABIICHUS PoTodddekTa.

Tema 9. DiemenTsl kBaHTOBOM Teopuu. (ITK-2)

Jlexknus.
TerutoBoe wuzmydenue. 3akonsl Kupxroda, Credana - bombumana, Buna. ®@opmynsr Penes-/lxunca.
VnerpaduoneroBas karactpoda. Dopmyna Ilnanka. KBaHTOBBIM Xapakrep wu3nyuyeHHs. BuemHuit
¢doroappexr. OnbiTel A.I.CronetoBa. YpaBHenue DiinmreiiHa. D¢dexr Komnrona. JlaBnenue cpera.
3akoHbI coxpaHeHus: sHepruu B dpdexre Komnrona. BomHosrbie cBoiicTBa wactui. ['unoresza ne bpoiis.
[Tpuniun HeomnpeneneHHocTH. YpaBHeHue lllpenunrepa. BomnoBast ¢ynkuums. KopmyckymisipHO-BOTHOBOM
nyanu3M. KBaHTOBO-pasmepHble CTPYKTypbl. KBaHTOBBIE cOCTOSHHS aTOMOB W Moiekyd. HuBepcus
KBaHTOBBIX COCTOSIHUH B BemiecTe. Oneparopsl GU3NUIECKUX BETUUMH.

IIpakTH4eckoe 3aHATHE.
Pemenue 3amad o reme «OJI€MEHTBI KBAHTOBOW TEOPUNY.
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 BHINOJIHEHUE 3aJaHUM JIsl TPAKTHYECKUX 3aHATHH;



2. CamocTosTenbHas MpopadoTKa y4eOHOro U Hay4YHOTO MaTepuaa Mo MeYyaTHbIM, YJIEKTPOHHBIM U
JPYTUM UCTOYHHUKAM;

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

3axonbl Kupxroga, Credana - bonpimana, Buna.

®opmynsl Penes- Jxxunca u [nanka. KBaHTOBBIN xapakTep U3JIy4YEHHUS.
Buemmnuii porosppext. Onbirer A.I.Ctonerosa.

VYpaBHeHue DUHIITEHHA.

Oddexr Komnrona.

JlaBieHue cBeTa.

KopryckynsipHO-BOJIHOBOM Tyanu3M.

NN Rk DD =

®opmyna ae bpoiins.

9. Vpasuenue lllpeaunrepa.

10. IIpuHIMTT HEONIPEAETEHHOCTH.

11. Knaccudukanus sneMeHTapHbIX U PyHIaMEHTAIbHBIX YaCTHUII.
12. Kocmuueckue ay4u.

13. IMKJIOTpOHHBIN PE30OHAHC.

14. DBomronusa BeceneHHon.

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

Tema 10. OcHoBbI aTOMHOI U sinepHoil pusuku. (ITIK-1)
Jlekumus.

Omneitel Pesepdopna. Iloctymarer bopa. Boposckas teopusi atoma. Onbit ®panka u I'epma. Atombl
BOZIOpPOJIa M IICJIOYHBIX MeTaioB. CHuH 3eKTpoHAa. MarHuTHbeIA MOMEHT atoMma. JddekT 3eemaHa.
[Mpunmun Ilaynu. Ilepumonuueckas cucrema nsnementoB .M. MengeneeBa. CoctaB sapa aroma.
B3anmoneiicTBUEe HYKJIOHOB B siipe. SAepHbIe CHIIBI U MOJIENIM aTOMHOTO siapa. LIMKIOTpOHHBIN pe30HaHC.
EcTtecTBeHHast 1 MCKyCCTBEHHAsl PalMOaKTUBHOCTD. SlepHble peakuuu, AeneHue saep. Llennsle peakiuu.
Hcnonb3oBanue simepHoil sHepruu. TepmosigepHass peakuusi. OCHOBHBIE BHJBI JIEMEHTAPHBIX YaCTHIIL,
MeTozbl uX peructpanuu. CucreMaTka 3J1eMEeHTapHbIX yacTull. KBapku.

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

3anaHus AJ51 CAMOCTOSITEILHOI padoThI.

1. CamocTosTENbHOE BBINOJIHEHUE 3aJaHUM ISl IPAKTUUECKUX 3aHITHI;

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

Pexomenaanuu: B pe3yjibTaTe CaMOCTOSTENbHON PpadOThI CTYIEHT /J0JKeH OCBOMTH OCHOBHbIE
BOIPOCHI Kypca:

EcTtecTBeHHAst M NCKyCCTBEHHAsI paAMOAKTUBHOCTD.
SnepHble peakuuy, JEICHUE Saep.

IlenHbie peakuuy.

Hcnons3oBaHue sA€pHOU SHEPTUM.

®opmyna [1nanka.

Oddexr Komnrona.

A o e
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7. Atom D.Pesepdopna.
8. Teopus bopa.

CamocTosiTesibHOe pelieHre 3aga4 u3 cOopHuxka Yeproa, A.I. 3agauyHuk mo ¢usuke mo teme
«OCHOBBI ATOMHOM U SIICPHOH (PUUKH.

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

4.2 TunoBsle OLICHOYHBIE CPEACTBA TEKYILIETO KOHTPOJIS
Kontponbnas padora

Tema 1. Kitaccnueckasa Mexanuka

1. OnpeaenuTs CKOPOCTh V. U MOJHOE YCKOPEHUE @ B MOMEHT BpEMEHHU t=2 ¢, €CJIM OHA IBUKETCA 110
OKPYXHOCTH pannycoMm R=1 m cornacHo ypaBaeHuto X = At+Bt3, rme A=8 m/c, B=-1m/c3, x
-KpUBOJIMHEWHAs KOOPIMHATA, OTCYUTaHHAsI OT HEKOTOPOI TOUKH, IPUHSITON HAa HauyaJbHYIO, BIOJb
OKPY>KHOCTH.

2. Ilo HebombITIOMY KYCKY MSTKOTO Kelie3a, JiexalleMy Ha HakoBajdbHe Maccort m1=300 kr, ymapsier
MosioT maccoir m2=8 kr. Omnpenenuts KIIJ[ h ymapa, ecnu ymap Heynpyruid. Ilonme3Hoi cuwTarh
SHEPrHIo, MOUIeITYI0 Ha AedopMalliio KycKa JKenesa.

3. Ha 06ox maxoBuka nuamerpoM D=60 cM HamMOTaH HIHYP, K KOHITY KOTOPOTO MPHUBSI3aH I'Py3 MacCou
m=2 kr. OnpenenuTb MOMEHT MHEpUUU J MaXOBHUKa, €CIU OH, BPAIAsChb PABHOYCKOPEHHO O]
JEHCTBUEM CHUJIBI TSHKECTH TPy3a, 3a BpeMs t=3 ¢ mpruoOpet yIIIoBYI0 CKOPOCTh W=9 paj/c.

4. B Gamnone oobemMoM V=3 1 comepxkuTcsi Kuciopon maccoil m=10 r. OnpenenuTs KOHIEHTPAIUIO N
MOJIEKYJI rasa.

5. KomnuectBo BemectBa renuss n=1,5 wmonb, Temmneparypa T=120 K. Omnpegenuts cyMMapHYIO
KMHETUYECKYI0 SHepruio Ek mocTynarenbHOro IBUKEHHS BCEX MOJIEKYJ 3TOTO rasa.

Omnpoc

Tema 1. Kitaccnueckasa Mexanuka

1. TloueMy mosHOE COMPOTUBIICHUE MOCIEAOBATEIBHOM LEMH MEPEMEHHOTO TOKa HE PAaBHO CyMME
AKTUBHOTO, EMKOCTHOTO Y UHIYKTHUBHOTO CONIPOTUBIICHHUS?

2. Kak n3MeHuTCs cuiia ToKa B IMOCJIeI0BaTeIbHON [N U3 Pe3UCTOpa, KOHJAEHCATOpa U KaTyIIKH MpU
YBEJIMUYEHUH YaCTOThI IEPEMEHHOT0 TOKa?
3. Kak 3aBHCUT COPOTHUBIIEHUE TEPMOPEZUCTOPA OT TEMIIEPATYPHI?

4. Bo CKOJIBKO pa3 U3MEHUIIOCHh CONPOTHUBIIEHNE TEpMOpE3UcTOpa Ipu ero HarpeBanuu ot 20 go 70 °C?
OnMHAKOBO JIM U3MEHSIETCS CONPOTUBIIEHUE TEPMOPEZUCTOPA B PA3INYHBIX MHTEPBAIAX TEMIleparyp?

5. BbIcTpo niM MeNIeHHO HAJ0 HarpeBaTh BOAY B CTaKaHe, YTOOBI MOIY4YUTh OoJiee TOYHBIN rpaduk
3aBHCHMOCTHU COIIPOTUBJIEHHSI TEPMOPE3ZUCTOPA OT TEMIIEPATyphI?

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

IIpakTnyeckoe 3aaHue il MPAKTHYECKOM MOATOTOBKH
Tema 1. Knaccuueckast MexaHuka

1. Pa3zpaborathb 3amanus 1o (pu3nke ¢ UCIOIb30BAHUEM UTPOBBIX MOMEHTOB.
2. Pazpaborats 1abopaTtopHbIi MPAKTUKYM, UMEIOIIUNA MMPAKTUYECKOe TPUMEHEHHE.
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. Pazpaborars naboparopHbie pabOTHI pa3IHMYHBIX TUIIOB.
. Pa3pabotats u nmponenaTs JOMAIIHIOW JTa00paTOpHYIO PadoTy.
. Pazpaborats u npoaenars 1adoparopHyto padoTy ¢ MpUMEHEHHEM UH(OPMAIIMOHHBIX TEXHOIOTHUH.

AN L AW

. Pa3paborarh kadyecTBEHHbBIE 3a]Ja4i MPAKTUYECKON HAMPaBICHHOCTH.

Tema 3. MonekynsipHas pu3HKa.
. Pazpaborars 3aganus o (pu3nke ¢ UCHOIb30BAHUEM UTPOBBIX MOMEHTOB.
. Pa3zpabotath 1a00paTopHbIN IPAKTUKYM, HMEIONTUH TPAKTUIECKOE TIPUMECHEHHE.
. Pa3zpaborarb naboparopHbie pabOTHI pa3IHMYHBIX TUIIOB.
. Pa3pabotats u nmponenaTs JOMAIIHIOW JTa00paTOpHYIO PadoTy.

D AW N =

. Pazpaborats u npoaenars 1adopatopHyto paboTy ¢ MpUMEHEHHEM HH(OPMAIIMOHHBIX TEXHOIOTHUH.

Tema 4. TepmoarHaMuKa.
. Pa3paborarh 3a1anus 1o Gpu3uke ¢ UCIOJIIb30BaHUEM UTPOBBIX MOMEHTOB.
. Pazpaborarp 1abopatopHbIii MPAaKTUKYM, UMEIOIINN MPAKTUYECKOE TPUMEHEHHE.
. Pa3paborars naboparopHbie pabOThl pa3IUYHBIX THIIOB.
. Paspaborars u mpopenars JOMaNIHIOKW 1a00paTOpHYIO padoTy.

hn B W N =

. Pazpaborats u nponenars 1abopaTopHyIo padoTy ¢ MPUMEHEHHEM HH(POPMAIIMOHHBIX TEXHOJIOTHH.

TecrupoBanue

Tema 1. Knaccuueckas MexaHuka
TunoBble 3a1aHus 0JIUI/TECTA N0 TEOPETHYECKOMY MaTepHaJLy:
1. MoMeHT MHepLUHU MaTepUAIbHON TOUKHU:
a) CKaJsIpHAsl BeJIMYMHA, PAaBHAs IPOM3BEICHUI0 MACChl TOYKH HA KBAJpPaT ee PACCTOSHUS /10 OCH,
0) BelMuMHA, paBHAsE CyMME MOMEHTOB MHEPIIUU BCEX TOUYCK Tela,
B) BEJIMYMHA, paBHAsl IPOU3BECHUIO CHIIbI HA TJIEYO ATON CHIIBI,
T') CKaJIsIpHAsl BEJIMUMHA, PaBHAsl TPOU3BECHUIO 3apsiia TOUKH Ha PACCTOSIHUE MEX]y LIEHTpaMu Macc.
2. SIBneHueM pe3oHaHCa Ha3bIBAIOT:

a) pe3Koe yObIBaHHE aMIUTUTY/Ibl KOJIeOaHUH TIPU COBIAICHUH YAaCTOThI COOCTBEHHON M BBIHYKICHHOM
CUJIB,

0) pe3koe Bo3pacTaHHe AMILIHTYAbI KOJIeOaHHIl IPH COBNAJEHNH YACTOThI COOCTBEHHOH H

B) pe3Koe yObIBaHWE aMITIUTY/Ibl KOoJieOaHUH TIPH HECOBMAACHUH YaCTOThI COOCTBEHHOW M BBIHY)KJICHHOU
CHUTBI,

T') pe3Koe BO3pacTaHUe aMILTUTY/IbI KoJIeOaHHI MTPU HECOBIAJICHUH YaCTOThl COOCTBEHHOM U BBIHYKJIEHHOM
CHJIBI.

3. buenue 310:

a) cJIoKeHMe IBYX KoJIeOaHNi ¢ OJTM3KNMHU YaCTOTAMM,
0) BBIYMTAHUE ABYX KOJIeOAHUH C OJTU3KUMHU YaCTOTAMH,

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

4.3 IIpomexxyTouHast aTTECTAIMSA 110 AUCIUIUIMHE MPOBOIUTCS B JopMe 3adeTa, IK3aMEeHa

Tunosslie Bonpocsl 3auera (OIIK-4, ITK-1, IT1K-2)
1. OCHOBHBIG IIOHATUA KMHEMAaTUKU

3. VYckopenue.
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9.

10.
I1.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.
25.
26.
27.
28.
29.

Kunemaruka abcomoTHO TBepAoro Tena. CBs3b THHEHHBIX U YIIOBBIX XapaKTEPUCTUK JTBUKCHHUSL.
JIBukeHue Tena, OpOIIEHHOTO MO/ YIJIOM K TOPU3O0HTY.
Cuia 1 mMacca. 3akonbsl HetotoHa. [IpuHIMn HE3aBUCUMOCTH IEUCTBUS CHUII.
Nmnysnbse Tena. 3akoH COXpaHEHHs] UMITYJIbCA.
JIB>keHue Tena ¢ mepeMeHHoN Maccol (ypaBHeHne Melepckoro).
MexaHnnuecKuii TPUHITUIT OTHOCUTEILHOCTH (IpUHIUT [ anwiest).
Cuibl TpeHHS M YIIPYTOCTH.
Cuia Tsxectu. Bec rena.
Cuuibl uHepuuu. [IpuHINMN SKBUBAIEHTHOCTH.
OCHOBHOM 3aKOH AMHAMUKH BPAILATEIbHOTO TBUKEHHUS.
Teopema Illtelinepa. MOMEHT MHEPLUMHU IPOCTEUILNX TEIL.
DHeprus u padora.
lapmonnueckue xkonebanus. MaremMaTnueckuii 1 GU3NIECKUI MaSTHUKH.
CrnoxxeHne rapMOHHYECKUX KoeOanuii. BektopHas nuarpamma. 3aTyxaronye KojeOaHusl.
KunemaTuka BOJIHOBBIX MPOIECCOB.
CoynapeHue Tell.
Craruka.
Teopust oTHOCcUTENbHOCTU. PensituBucTckue 3 HeKTsl.
DNEMEHTHI a3p0- U TUAPOANHAMUKH.
VYpaBHenue bepnynu.
WneannHelii Ta3. 3aKOHLI UAEAILHOIO rasa.
VYpaBuenue MenpaeneeBa-Knaneiipona. 3akonsl ABorazpo u JlansroHa.
OCHOBHOE ypaBHEHHUE MOJIEKYJIIPHO-KHHETUYECKON TEOPHUHU.
Pacnpenenenune monexyn mmo ckopoctsiMm. OnbiT TepHa.
Bapomerpuueckas popmyna. Pactipenenenue bonbuimana. OnsiT [leppena.
Jlnuna cBoOomHOTO Mpobera MoJieKysl. 3aKOH PABHOMEPHOT'O paclpeesIeHUs SHEPTUH 110 CTETICHIM

cBOOOBI. SIBIICHHE TTepeHoca.

30.
31.
32.
33.
34.
35.
36.
37.
38.
39.
40.
41.
42.
43.
44.
45.
46.
47.
48.
49.
50.

Tennora. BHyTpeHHsIs1 SHEPTHsl.

[TepBblit 3akoH TepMoarHAMUKH. TeroeMkocTb. 3akoH [liononra u [ltu.

W3omporecchl 1 MpUMEHEHHE NEPBOr0 3aKOHA TEPMOAMHAMUKH K U30IIPOLIECCaM.
Anmabatudeckuil mporecc.

Btopoii 3akon Tepmogunamuku. Kpyroseie mporeccsl. [{ukn Kapho.

DOHTponus U CBOOOIHAS SHEPTUSL.

Tepmoannamuueckue PyHKIIUU COCTOSIHHUSL.

CrarucTuyeckoe UCTOJIKOBAaHUE BTOPOTO 3aKOHA TEPMOJIMHAMHUKHU.

Tpetuii 3aKOH TEPMOAUHAMUKH.

PeanbHbIe ra3bl.

3akoH Mamroca.

Kunkoctu. [loBepxHoctHoe HaTspkeHHe. [loBepXHOCTHAsS SHEPTUs.

CmauuBaHKeE 1 KalTWJUISIPHBIC SIBJICHHUS.

®opmyia Jlamiaca.

ArperatHble COCTOSTHUS BEIIeCTBa U (pa30BbIe MpeBpalieHus. Buapl cBszeit.
Onexrpuueckuii 3apsan. 3akoH Kyinona. HanpskeHHOCTD 21€KTpUYECKOTO TOJIS.
OnekTpuyeckoe cMmenienue. Teopema Octporpanckoro-I'aycca. Cuctemsl 3apsiAKEHHbBIX YaCTHIL.
[ToTeHuman 3neKTpUYECKOTo Mojsl. DKBUIMIOTEHI[MATbHBIE TOBEPXHOCTH

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

OnexkTpoeMKOCTh. KOHIEHCATOPhI M UX cOeAUHEHUS. JIUTEKTPUKH B 3JIEKTPUYECKOM I10JI€.
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51.

[TocrosiHuBIM 3neKTpudecKuil TOK. OCHOBBI KJIACCUYECKOM 3JIEKTPOHHOM TEOPUH MPOBOIUMOCTH

MCTaJIJIOB.

52.
53.
54.

Henocrarku kiaccuueckoit Teopun. CBepXnpoBoAUMOCTb. CTOPOHHUE CUJTBI.
BriBoa 3akoHoB OMa u [[oyiis-JIeHIa B KiIacCM4eCKOM AIEKTPOHHON TEOPHH.
[TocrosiHubIM 3neKTpudecKuil TOK. OCHOBBI KJIACCUYECKOM 3JIEKTPOHHOM TEOPUH MPOBOIUMOCTH

MCTaJIJIOB.

55.
56.
57.
38.
59.
60.
61.
62.
63.
64.
65.
66.
67.
68.
69.
70.
71.
72.
73.
74.
75.
76.
77.
78.
79.
80.
81.
82.
&3.
84.
85.
86.
87.
88.
9.
90.
91.
92.
93.
94.
95.
96.
97.

DNEKTPUYECKUI TOK B 3JIEKTPOJIUTAX.
3akoH OMa Ji71s1 MPOBOJAHUKOB BTOPOTO poja.

3onHas Teopus. PekomOuHamms u Bo30yxk/1eHIEe HEPAaBHOBECHBIX HOCUTENEH TOKA B TBEP/IBIX TEIaX.

DJNIEKTPUYECKUI TOK B Ta3ax.

DNEKTPUYECKUI TOK B MOIYTPOBOIHUKAX.

MarauTHbIii MOMEHT, MArHUTHBIN IMOTOK. DIEKTPOMAarHUTHasI MHIYKLHUS.
MarnuTHO€ 1oJie, CO3/1aBaeMO€ JIBHIKYIIUMCS JIEKTPUUECKUM 3apsJIOM.
MarauTHoe 1nosie KpyroBoro Toka.

B3anmozeiicTBre napauieabHbIX IPOBOJHUKOB C TOKOM.

3akoH buo-Casapa-Jlamnaca.

MarauTHO€E 10JIe MPSIMOJIMHENHOTO ITPOBOIHUKA C TOKOM.

MarnautHoe nosne. OnsiT Nodde.

OnpIT DiXeHBabA.

3akoH AMmepa.

MarauTHO€E 1oJIe B BELIECTBE.

[Tetns rucrepesuca.

TepMoMarHuTHbIC M TEPMOIIEKTPUIECKHE IPPEKTHI.

Cuna Jlopenua.

O dexr Xomna.

3aKOHBI T€OMETPUYECKOM ONTHKH.

Wntepdepenmus ceera. OmnpiT FOHTA.

WNuTepdepenIus cBeTa B TOHKOM IICHKE.

Hudpaxius ceera. Judpakuus Openens.

Hudpakaus Opaynrodepa.

[Tonspusanus ceera. [lonyuyeHnue noasspu30BaHHOIO CBETA.

Tonkas nuH3a. [TocTpoeHne n300pakeHN B TUH3E.

®opmysa TOHKOU JTUH3BL. JleeKThI TUH3.

3akonbl Kupxroda, Credana - bonsiimana, Buna. ®opmyier Penes-J>xunca u [1nanka.
KBaHTOBBII XapakTep U3TyUYeHHUS.

Bremnnii poroaddexr. Onbiter A.I.CTonerora.

VYpaBHeHue DUHIITEIHA.

Dddexr Komnrona. [laneHue certa.

EcTtecTBeHHast M HICKyCCTBEHHAs PAAMOAKTUBHOCTD. Sl IepHbIE peaKIuu, AeJICHUE sep.
[lennsie peakuuu. Mcrionb30BaHuE 1€PHON SHEPTUU.

®opmyina [1nanka.

KopnyckyisipHO-BOJTHOBOM JyaJIH3M.

®dopmyna ae bpons.

VYpasuenue [Ipeaunrepa.

[IpuHIUII HEONIPENETIEHHOCTH.

Atom D.Pesepdopna.

Teopus bopa.

KBanTOBBIE unCna. «IHBEpCUS» KBAHTOBBIX COCTOSIHUI B BEILIECTBE.
Knaccudukanus sneMeHTapHbIX U (yHIaMEHTATbHBIX YACTHII.
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98. Kocmuueckue syuu.
99. MKIOTPOHHBIN pE30HAHC.
100. Oomtouus Beenennoil.

TunoBble 3axanus s 3a4era (OIIK-4, ITK-1, I1K-2)

Bapuant 1
1. Onpenenuth CKOPOCTh V U TIOJTHOE YCKOPEHHE a B MOMEHT BpPEMEHH t=2 C, €CIIi OHa JIBIDKETCS TI0
OKpY)KHOCTH paaumycoM R=1 ™M commacHo ypaBHeHuo X = At+Bt3, tme A=8 wm/c, B=-1m/c3, x

-KpUBOJIMHEWHAs KOOpAMHATA, OTCYMTAHHAs OT HEKOTOPOM TOYKHM, NPUHATOM HAa Ha4YaJbHYIO, BIOJb
OKPY>KHOCTH.

2. ITo HeGonpIIOMY KYCKYy MSTKOTO KeJe3a, JexKalleMy Ha HakoBajbHe Maccoit m1=300 kr, yrapsier MoJioT
maccoii m2=8 kr. Ompenenuts KIIJ| h ynmapa, ecnmu ymap Heynpyruil. Ilome3noil cuutarh 3HEpruo,
MOLIEIIIYIO Ha Ie(OpMaLIMIO KycKa KeJe3a.

3. Ha 0601 maxoBuka nuametpom D=60 cM HaMOTaH IIHYP, K KOHIY KOTOPOTO MPUBSI3aH I'Py3 Maccold m=2
K. Onpenenutb MOMEHT HHEPLUU J MaxoBUKa, €CIIU OH, BpalllasiCh paBHOYCKOPEHHO MO/ ACHCTBUEM CHIIBI
TSOKECTH TPy3a, 32 BpeMs t=3 ¢ mpuoOpes yIIIoByr CKOPOCTh W=9 paz/c.

4. B Gamnone oobemoM V=3 1 comepxurcs kuciaopoa Maccod m=10 r. OnpeaenuTs KOHLEHTPAIUIO N
MOJIEKYJI rasa.

5. KommuectBo BemiectBa renust n=1,5 Momp, Temmeparypa T=120 K. Omnpenenuts cyMMapHyo
KMHETUYECKYI0 SJHEPTHI0 EK MoCTynaTenbHOro IBUKEHHUS BCEX MOJIEKYJ 3TOTIO rasa.

6. Bogopon maccoii m=2 r 3anumaer o0beM V=2,5 1. OnpeaenuTs CpeaHee YUCIO CTOJIKHOBEHHH < Z > B
€IMHHULly BPEMEHHU MOJIEKYJIbI BOAOPO/A.

7. PaccrosHue Mexnay aByMms TouedHbiMH 3apsaamMu Q1=2 vKn m Q2=4 uKn paBno 60 cMm. Omnpenenursb
TOYKY, B KOTOPYIO HYXXHO NOMECTUTh TpeTuil 3apsn Q3 Tak, 4ToOBl cHCTeMa 3apsAa0B HAaXOAWIach B
paBHOBecuu. OnpeaenuTh BEIMYUHY U 3HAK 3apsaa. YCTOWYMBOE UM HEyCTOHYMBOE Oy/ieT paBHOBecHE?

8. DnektpoHn ¢ sueprueit T=400 3B (B 06CKOHEYHOCTH) JIBHXKETCS BIOJIb CUIIOBOW JIMHUU T10 HAIIPABJICHHUIO
K TIOBEPXHOCTH METAJNTMYCCKON 3apspkeHHOW cdeprl pammycom R=10 cm. Omnpeaenutb MUHUMAIbLHOE
PacCTOSIHHE a, Ha KOTOPOE MPUOIU3UTCS AIICKTPOH K MOBEPXHOCTH cdepsl, ecnu 3apsn ee Q=-10 uKo.

9. K anekTpomam pa3psiiHON TPYOKH, comepikaiieil BoIopo, MpuiiokeHa pasHocTh noreHimanos U=10 B.
Paccrostaue I’ Mmexny snexrpogamu paBHo 25 cM. Monuzatop coznaer B ooseme V=1 cm3 Bopopona n=107
nap MOHOB B ceKyHIy. Haiitu mioTHOCTB, TOKa d B TpyOke. OnpeaenuTs Takke, Kakas 4acThb CHJIBI TOKa
CO3/1a€TCsl JIBMIKEHUEM MOJIOKUTEIbHBIX HOHOB.

10. MarnuTHas cTpenka IOMEIIEHA B IEHTPE KPYrOBOIO BHTKA, IIJIOCKOCTh KOTOPOTO pPACIOJIOKEHA
BEPTUKAIBHO U cocTaBiseT yroi j= 900 ¢ MIOTHOCThIO MarHUTHOTO Mepuauana. Panmyc Butka R=20 cm.
Onpenenutes yroi, Ha KOTOPbIA MOBEPHETCS MAarHUTHASI CTPEJIKA, €CIIM MO0 MPOBOAHUKY MOWJET TOK CHIION
=25 A (marp nBa otrBeTa). [OPU3OHTANBHYIO COCTABISIOUIYI0 HHIYKIMHA 3€MHOTO MarHUTHOTO TOJI
npuHATH paBHOU B=20 MKT.

11. Burox pammycom R=20 cm, mo kotopomy Teuer Tok cuioi [=50 A, cBOOOJHO YCTaHOBWIICS B
OHOPOHOM MAarHWTHOM ToJjie HanpsbkeHHOCThi0o H=103 A/M. BuTOK noBepHyIM OTHOCUTENBHO JTUaMeTpa
Ha yroin j= 300. OnpeaenuTs COBEPIICHHYIO padoTy.

12. Pamka, copepsxkaitas N=1000 ButkoB miomaasio S=100 cM2, paBHOMEpHO BpalmaeTcsa ¢ yactoto n=10
c-1 B marautHOM mosie HampspkeHHOCThI0O H=104 A/m. Ochb BpallleHHs JEXHT B TUIOCKOCTH PaMKH U
NEepNeHIUKYAIpHa  JIUHUSM  HanpsokeHHocTd.  OmpenenuTh  MakCHUMAalbHYIO  3..C.  MHAYKUUHU
max, BO3HUKAIOUIYIO B paMKe.

13. Ha cTexkisiHHYI0 TIJJaCTUHKY HAHECEH TOHKHH CJIOM MPO3padyHOro BEIIEeCTBAa C IOKa3arejleM
npenomieHuss n=1,3. [lnacTuHKa OcBemaeTcsl My4YKoM IMapajuIebHBIX JTIydel ¢ AIuHON BONHBI 1=640 HM,
MaJaroluX Ha MIACTUHKY HOpMaibHO. Kakyio MUHUMAaNbHYIO TONIUHY dmin JOHKEH UMETh CJIOH, YTOObI
OTpa)kKeHHBIE JTyYU UMENIM HAUMEHbIIYIO IPKOCTh?

14. Kakoe HauMeHbIIIEE YUCIO MITPUXOB JOKHA COAEPKATh PELIETKa, YTOOBI B CIIEKTPE BTOPOTO MOPSIKA
MOXXHO OBLTO BHACTH Pa3CIbHO JIBE KEJIThIC JTJUHUU HATpHs ¢ anuHaMu BoiH 11=589,0 am u 12=589,6 um?
KakoBa mmmna | Tako# pemeTku, eciii pacCTOSTHUE MEX Ty IITpUuxaMu b=5 Mkm?



15. JIy4 cBera mepexoAMT M3 IIMLEPHHA B CTEKJIO TaK, YTO JIy4, OTPAKEHHBIM OT TPaHUIIBI pa3fesia ITUX
Cpel, OKa3bIBae€TCs MAKCHUMAaJIbHO TMONSAPU30BaHHBIM. Ompenenuts yroa g MeXAy MNaJaloluM |
MPEJIOMIICHHBIM JIy4aMHu.
Bapuant 2

1. Touka nBHMXETCS MO MPSAMOM COIIaCHO YypaBHeHHIO: X=At+Bt3 , rome A=6 wm/c, B+-0,125 w/c3.
Onpenenuts CpeaHIOI CKOPOCTh <V> TOUKH B MHTEpBaJIE BpeMEHH OT t1=2 ¢ 1o t2=6 c.

2. [ITap maccoit m1=3 Kr ABMKETCS CO CKOPOCTHIO V1=2 M/C U CTaJKUBAETCS C MOKOALIMMCS IIIApOM MacCOM
m?2=5 kr. Kakast pabota Oyzner coBepiieHa npu aedpopmannu mapoB? Yaap cYUTaTh a0COIIOTHO HEYIIPYTHUM,
NPSMBIM, HEHTPAJIbHBIM.

3. CreprkeHb BpaIaeTcsi BOKPYT OCH, MPOXOMSIICH Yepe3 ero CEpelnHy COTIACHO ypaBHEHHUIO: j=At+Bt3,
rne A=2 pan/c, B=0,2 pan/c3. OnpenenuTs Bpamaronmi MOMEHT M, TeHCTBYIOMINN HAa CTEPKEHb B MOMEHT
BpeMeHU t=2 ¢, eciiu MOMEHT uHepuuu ctepxHsa J=0,048 krxm2.

4. Boma npu temneparype t=4o C 3anumaer o6veM V=1 cm3. Onpenenurs KOJIMYECTBO BEIIECTBA N U
yucao N MOJIEKYJ BOJBL.

5. Omnpenenutbh CpPeAHIO KBAaJIpaTUYHYIO CKOPOCTb <VKB > MOJEKY/Ibl Ia3a, 3aKIIOYEHHOIO B COCYIE
oobemoM V=2 11 nox gasnenueM p=200 xIla. Macca raza m=0,3 r.

6. HaiiTu cpeaHee 4yHMCIO CTONKHOBEHHUH <z> B €AMHHUILy BPEMEHH W UIMHY CBOOOmHOro mpobera <I>
MOJIEKYJIbI T€JIus, €CJIM T'a3 HaxoAuTcs nox AasiaeHueM p=2 klla npu temneparype T=200 K.

7. B BepmmHax KBajpara HaxonsATcs oauHakoBble 3apsabl Q1=Q2=0Q3=0Q4=8x10-10 Kn. Kakoii
OTpHUIATEIBHBIN 3apsin Q HY)XHO MOMECTUTHh B IIEHTPE KBaapara, 4TOOBI CHJIa B3aUMHOTO OTTAJIKHBAHUS
MOJIOKUTENIBHBIX 3aps0B ObllIa YPaBHOBEIICHA CHIION MPUTSKEHUST OTPUIATEIHLHOTO 3apsaa?

8. Haittu otHOomeHnue ckopocteit noHOB Cu++ u K+, mpomeammx oJuHaKoBYIO pa3HOCTh MOTEHIIUATIOB.

9. JIBa UCTOYHHUKA TOKa 1=12 B ¢ BHyTpeHHUM conpoTuBieHueM r1=4 Om u  2=8 B ¢ BHyTpeHHUM
conpotusieHueM r2=2 Owm, a Takxke peoctar r=20 OM coequHEHBI, KaK MI0Ka3aHO Ha pucyHke. Onpenenurhb
CHJIBI TOKA B PEOCTATE U B UCTOYHUKAX TOKA.

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

X NNk WD =

W3ompornieccr U MPUMEHEHUE MTEPBOTO 3aKOHA TEPMOAMHAMUKHU K U30ITPOIECCaM.

e

Onexrpuueckuii 3apsan. 3akoH Kyinona. HanpskeHHOCTD 21€KTpUYECKOTO TOJIS.

—
)

. OnextpoemkocTh. KoHeHCaTOphl ¥ UX coequHeHUs. [IUPIEKTPUKHU B 3JIEKTPUUECKOM ITOJIE.

—
—_

. DNEKTpUYECKUI TOK B raszax.

—
[\

. DIJIEKTPUYECKUN TOK B TOJYIIPOBOJIHUKAX.

[S—
(98]

. MaruuTHbIif MOMEHT, MAarHUTHBIM MOTOK. DNEKTPOMArHUTHASI MHYKIIUS.
. 3akoH buo-Casapa-Jlamnaca.
. Unatepdepennus ceera. Onbit FOHra.

—
(G N

Tunosble 3aganua 1js 3x3amena (OIIK-4, ITIK-1, ITK-2)
TunoBble 3a1aHus JJIs1 IK3aMeHa
Pemmre 3amauy:



31
1 Ompenenuth  CKOPOCTH V U IOJIHOE YCKOPEHUE @ B MOMEHT BPEMEHU t=2 ¢,  €CJIM OHa
JIBYDKETCS 110 OKPY>KHOCTH paguycoM R=1 M cornacHo ypaBHenuto X = At+Bt3, rne A=8  w/c,
B=-1m/c3, X -KpuBOJMHEHHAasT  KOOpPAHMHATA, OTCYMTAHHASI OT HEKOTOPOIl TOUKH, IPUHATON Ha
HayaJbHYIO, BAOIAb  OKPYXHOCTH.

1 Onpenenuth  JIMHEWHYIO CKOPOCTH IIEHTpA IIapa, CKaThIBAIOIIETOCS 03 CKOJIbKEHUS ¢ HAKIIOHHOM
IIJIOCKOCTH BBICOTOM 1 M.

2 Cuapsa,  nersmuii co ckopocthio V=500 M/c,  pa3zopBajics Ha JBa OCKOJIKA. MEHBIIIHNIA OCKOJIOK,
Mmacca KoToporo coctasisieT 20%  oT o01ieit Macchl CHapsiia, oJIeTeN B IPOTHBOIOIOKHOM
HafpaBJIeHUH co ckopocthio  VI=200m/c.  Ompenenutb CKOPOCTh V2 OOJIBIIETO OCKOJIKA.

3 4. Hutb c npuBsA3aHHBIMU K €€ KOHIIaM rpy3aMu Maccoid m1=50 r u m2=60 r nepekuHyTa yepes
onmox nuamerpoM D=4 cm. Onpenenut 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 TodednbiMu 3apsaamu Q1=+8 uKim u Q2=—35,3 aKn pasHo 40 cMm.
Brraucnuts HanpsikeHHOCTH E 1oJis B TOUke, Jexalien nocepeante Mexy 3apaaamu. Yemy paBHa
HaNpsHKEHHOCTD, €CJIM BTOPOiL 3aps/l OyAeT MOJ0KUTEIbHBIM?

4.4. llIkana oueHMBaHUS TPOMEKYTOUHOM aTTECTALMKI

3auer
Ouenka KoMrteTeHm Heckpuntopsl (ypOBHH) — OCHOBHBIE IIPU3HAKH OCBOCHUS (ITOKA3aTeNn
TOCTHKEHHMSI pe3ynbTaTa)

OIIK-4 OTnaHO MPUMCHSIET TEXHOJIOTHH OpTraHU3aIu’
TYyXOBHO-HPABCTBEHHOTO BOCTIMTaHUS 00yJaroIuxcs,
HampaBJIeHHbIE Ha (QOPMUPOBAHHME KYJIBTYPHBIX, PEIUTHO3HBIX H
ATHO-HAIMOHAIBHBIX  TPaaulMid,  0a30BBIX  HAI[MOHAIBHBIX
IIEHHOCTEH B paMKax MMPEroIaBaeMOTro MpeIMeTa.

IK-1 OTimuHo 000CHOBBIBAET u YYUTHIBACT 0COOCHHOCTH

MIPOCKTUPOBAHUS 00pa3oBaTeIpLHOTO TIpolecca Mo (U3UKe B
o0pa3oBaTeIbHOM YUPEKIECHUN 00IIero oOpa3oBaHMs, MOAXOIBI K
TUTAHUPOBAaHHUIO  00pa30BaTeNbHON  JCSITEIBHOCTH, CONEPIKAHHE
IIKOJIFHOTO TpeaMeTra «(u3uka»; (OpMBI, METOOBI W CPEICTBa
oOyueHust (uU3MKE, COBpPEMEHHBIE 00pa3oBaTEIbHBIC TEXHOJIOTHH,
METOINYECKHE 3aKOHOMEPHOCTH UX BBIOOPA; 0COOCHHOCTH YaCTHBIX
METOJIUK O0y4ueHus (pU3uKe.

I1K-2 OmmuHo  paspabarbiBaeT HMHAMBUAYAJbHO  OPHUEHTHPOBAHHBIC
NpOTpaMMBbl,  METOAMYECKHE  Pa3pabOTKHM ¥ JUAAKTUYCCKHUE
Marepuaibl € Y4eTOM  WHAWBHIYAIBHBIX  OCOOCHHOCTEU
0Oy4JarOIIMXCs B EJSIX peai3alii THOKOTO aJlTOpUTMa YIIPaBICHUS
MPOIIECCOM  O0pa3oBaTeIbHOW  JIEATETBHOCTH  OOYYaroIIuXCs;
OLICHUBACT JOCTHMKECHHUS OOYYaroIIUXCS Ha OCHOBE B3aWMHOIO
TOTIOJTHEHUSI KOJMYECTBEHHOM W KaueCTBEHHOH XapaKTePHCTHK
oOpa3oBaTebHBIX pe3yapTaroB (moptdonano, mnpoduiab yMEHUH,
THEBHUK JOCTH)KCHUH U Jp.).

«3a4TCHO»

OIIK-4 He npumMeHsieT TEXHOJIOIMM OpraHu3allid IyXOBHO-HPaBCTBEHHOTO
BOCIIMTAaHUS O0Oy4yalolIMXCs, HampaBieHHble Ha (HOpPMHUpPOBAHUE
KyJABTYPHBIX, PEIUTHO3HBIX W OSTHO-HALMOHAJBHBIX TPaIUIHA,
0a30BBIX HAIMOHAJIBHBIX IICHHOCTEW B paMKax IPErogaBaeMoro
npeaMera.




«HE 3a4TCHO»
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MK-1

He 000CHOBBIBaE€T U HE YUHMTHIBAET OCOOCHHOCTH MPOEKTHPOBAHUS
o0pa3oBareibHOTO TMpolecca mno (u3nke B 00pa3oBaTeIbHOM
YUPEXKACHUU 001ero oOpa3oBaHMs, MOAXOAbl K IUIAHUPOBAHUIO
00pa3oBaTeIbHOM eATeNFHOCTH; COACP KaHUE IIKOIBHOTO MpeIMeTa
«pusuka»; Qopmel, Merompl U cpeacTBa 00ydeHHs (HU3UKE,
COBpEMEHHBIE  00pa3oBaTeNbHBIE  TEXHOJOTMM, METOANYECKHE
3aKOHOMEPHOCTH HX BBIOOPA; OCOOCHHOCTH YACTHBIX METOIUK
o0yueHus: pU3MKe.

[K-2

He pa3pabareiBaeT HHAMBHIYaIbHO OPUEHTHPOBAHHBIC MPOTPAMMBI,
METOIMYECKHE pa3pabOTKU U JUAAKTUUYECKHE MaTepHallbl C YYETOM
WHIWBUIYANbHBIX ~ OCOOCHHOCTEH  oOydaromuxcsi B LEJSIX
peanu3aluMy  TUOKOrO  airopuTMa  yIpaBJIEHUS  IIPOLIECCOM
0o0pa3oBaTeiNbHON  JEATEIIBHOCTH  OOyYaloIIMXCs;  OICHHUBACT
JTOCTH)KEHUsT 00y4aromuxcsi Ha OCHOBE B3aWMHOTO JIOTIOJHEHHS
KOJIMYECTBEHHOM M KaUECTBEHHOM XapaKTEpUCTUK 00pa30BaTEebHBIX
pe3ynbTaroB (moptdonno, npopuiIs YMEHHH, JTHEBHUK JOCTHKEHUI

u ap.).

DK3aMeH

Orenka

Komrmerennn

Jeckpuntops! (ypOBHN) — OCHOBHBIC IPU3HAKK OCBOCHUS (TIOKa3aTEIH
TIOCTYKCHISI pe3YJIBTaTa)

«OTIIUYHO»

OIIK-4

OtauyHo MIPUMEHSIET TEXHOJIOTUHU OpraHu3aluu
JTyXOBHO-HPABCTBEHHOTO BOCITUTAHMUS oOyyarommxcs,
HamnpaBlieHHbIE Ha (HOpPMHUpPOBAHHME KYIBTYPHBIX, PEIUTHO3HBIX U
3THO-HAIIMOHAJIbHBIX TpaauLIni, 0a30BbIX HaIlMOHATBHBIX
LIEHHOCTEN B paMKax IIPENOAABAEMOro IpeIMeTa.

MK-1

OtnnynHO 000CHOBBIBAET u YUUTBHIBAET 0COOCHHOCTH
MIPOEKTHUPOBAHUS O0pa30BaTeIbHOTO Ipolecca 1Mo (u3MKe B
o0pa30BaTeIbHOM YUYPEKICHUH OOIIEro oO0pa3oBaHHWs, MOAXOABI K
IUIAHUPOBAaHUIO  00pa30BaTENbHON  JCSITEIBHOCTH;, COIEp)KaHHE
IIKOJIFHOTO TpeaMera «(usuka»; (OpMbl, METOAbl U CPEICTBA
oOyuyeHus: (U3HMKE, COBPEMEHHBIE O00pa3oBaTENbHBIC TEXHOJIOTHH,
METOIMYECKHE 3aKOHOMEPHOCTH UX BBIOOpA; 0COOCHHOCTH YaCTHBIX
METONUK O0y4YeHUs (PU3UKE.

[K-2

OtnnuHO  pa3pabaTbhiBaeT  WHAMBHUIYAJIbHO  OPHUEHTHPOBAHHBIC
OporpaMMbl, METOAMYECKUE  Pa3pabOTKM M IUAAKTUYECKHUE
Marepuaibl ¢  Y4eTOM  WHAMBHUIYAIbHBIX  OCOOCHHOCTEH
00yJaIOIINXCsl B LENAX peaTn3alui THOKOTo alropuTMa yrpaBieHUs
IpoIiecCOM  00pa30BaTeNbHON AEATENBHOCTH OOyYaIOLIMXCS;
OLIEHUBAET JOCTM)XEHHUS OOYyYaroIIUXCs Ha OCHOBE B3aUMHOIO
JIOTIOJIHEHUST KOJIMYECTBEHHOW M Ka4€CTBEHHOM XapaKTEpUCTUK
00pa3oBareibHbIX Pe3yabTaToB (MOpThoaro, Npoduis yMEHUH,
JTHEBHUK JIOCTHXKEHUU U Ap.).

OIIK-4

Xoporio MPUMEHSIET TEXHOJIOTHH OpraHu3aluu
JyXOBHO-HPaBCTBEHHOTO BOCITUTAHUS oOyyaronmxcs,
HamnpaBlieHHbIE Ha (POpMHUpOBAHME KYIBTYPHBIX, PEIUTHO3HBIX U
ATHO-HAIIMOHAJBHBIX  TPaJULIUH, 0a30BbIX  HAIMOHAJBHBIX
LIEHHOCTEW B paMKax MPernogaBaeMoro rnpeamera.




«Xopommo»
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MK-1

Xopo1o 00OCHOBBIBACT U YUHUTBHIBAET 0COOEHHOCTH
MIPOEKTHUPOBAHUS 00pa30BaTeIbHOTO Ipolecca 1o (Qu3nke B
o0pa3oBaTeIbHOM YUYPEKICHUH OOIIEro oO0pa3oBaHHUs, MOAXOABI K
IUIAHUPOBAaHUIO  00pa30BaTENbHON  JCSITEIBHOCTH;, COIEp)KaHHE
IIKOJIFHOTO TpeaMera «(usuka»; (OopMbl, METOAbl U CPEICTBA
oOyuyeHus: (U3HMKE, COBPEMEHHBIE 00pa3oBaTENIbHBIC TEXHOJIOTHH,
METOIMYECKHE 3aKOHOMEPHOCTH UX BBIOOpa; 0COOCHHOCTH YaCTHBIX
METONUK 00y4eHUs (PU3UKE.

[K-2

Xopo1o pa3zpabaTbiBaeT UHIMBUAYAIEHO OPUEHTHUPOBAHHBIE MPOTPA
METOIMYECKHE pa3pabOTKW W JUIAKTHYECKHE MarepHalbl € Y4
WH/IMBUYAIbHBIX OCOOCHHOCTEW O0Oydaromuxcs B IENIX peanus3
rHOKOro  airoputrMa  yhpaBieHHs  TpoLeccoM  oOpa3oBarell
JESITeIbHOCTH O0YyYarOIIUXCsl; OIICHUBACT JAOCTIXKEHHUS 00ydaromux
OCHOBE B3aMMHOTO JIONIOJHEHHs KOJIMYECTBEHHOM U KauyecTBe
XapaKTePUCTUK O00pa30BaTeIbHBIX pe3ylnbTaroB (HMopTdonuo, mpo
YMEHMM, THEBHUK AOCTUKEHUN U Jp.).

«YAOBJICTBOPHUTCIBHO»

OIIK-4

Y,Z[OBJ'ICTBOpI/ITCJ'II)HO IPUMCHSCT TEXHOJIOTUHU opraHnnu3alnun

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

IIEHHOCTEH B paMKaXx MPeroaaBaeMoro mpeaMera.

IK-1

VYIOBIETBOPUTEIIEHO OOOCHOBBIBAET M YYUTHIBAET OCOOCHHOCTH
MIPOCKTUPOBAHUS 00pa3oBaTeIbLHOTO TIpolecca Mo (U3UKEe B
o0pa3oBaTeIbHOM YUPEKIECHUN 00IIero oOpa3oBaHMs, MOAXOIbI K
TUTAHUPOBAHHUIO  00pa30BaTeNbHON  JCSITEIBHOCTH, CONEPIKAHHE
IIKOJIFHOTO TpeaMeTra «(u3uka»; (OpMBI, METOObI W CPEICTBA
oOyueHus buzuke, COBpPEMEHHBIC o0OpasoBaTebHbIC
TEXHOJIOTHH, METOANYECKHE 3aKOHOMEPHOCTH UWX BBIOODA;
0COOCHHOCTH YaCTHBIX METOJIMK 00y4ueHUs (PU3UKE.

[1K-2

VYIOBIETBOPUTEIEHO pa3pabarbiBaeT WHIMBUIYaIBHO
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 . ).

«CHEYAOBJICTBOPUTCIIHHO)

OIIK-4

He mpumMeHsieT TEXHOJOrMM OpraHU3allid IyXOBHO-HPaBCTBEHHOTO
BOCIIUTAHUS OOy4YaroIIMXCs, HaNpaBiIeHHbIE Ha (QOPMHpPOBaHHE
KyJBTYPHBIX, PEJIUTHO3HBIX U ATHO-HAI[MOHAJIBHBIX TpaaULIUH,
0a30BbIX HAI[MOHAJBHBIX LEHHOCTEM B paMKax IIPernoiaBaeMoro
npeaMera.

IK-1

He 000CHOBBIBaE€T M HE YYHTHIBAET OCOOCHHOCTH MPOCKTHPOBAHUS
oOpasoBarenpbHOr0 TIporiecca mo (¢Gu3MKe B 00pa3oBaTEIIbHOM
VUpPEeKIACHUN 001ero o0pa3oBaHUs, MOAXOAbI K IUIAHUPOBAHHIO
00pa3oBaTenbHOM EATENFHOCTH; COACPKaHUE IKOIBHOTO MpeaIMeTa
«pusukay, ¢GopMbl, METOABI W CpeacTBa oOydeHus (usmke,
COBPEMEHHBIC ~ 00pa3oBaTeNbHBIC  TEXHOJOTHH, METOANYCCKHE
3aKOHOMEPHOCTH HX BBIOOpA; OCOOCHHOCTH YAaCTHBIX METOIUK
oOyueHus pusuke.




[IK-2 He pa3pabarbsiBaeT HHAMBHIYaIbHO OPUEHTHPOBAHHBIE MPOTPAMMBI,
METOIMYECKHE pa3pabOTKU U JUAAKTUUYECKHE MaTepHallbl C YYETOM
WHIWBUIYAIbHBIX ~ OCOOCHHOCTEH  oOydaromuxcs B LEJSIX
peanu3anuy  THOKOrO  aJropuT™Ma  yIpaBIEHUS  MPOLECCOM
0o0pa3oBaTeNbHON  JEATEIIBHOCTH  OOyYaloIIMXCs;  OICHHUBACT
JTOCTH)KEHUS] 00y4aromuxcsi Ha OCHOBE B3aWMHOTO JIOTIOJHEHHS
KOJIMYECTBEHHOM M KaUE€CTBEHHOM XapaKTEpUCTUK 00pa30BaTebHBIX
pe3ynbraroB (moptdonno, npopuis YMEHHH, JTHEBHUK JOCTHKEHUI

u ap.).

5. MeTonnuyeckue ykazaHus AJis1 00y4a0IUXCS 10 OCBOCHUIO M CHUILIHHBI (MOLYJIS)

5.1 Meroauueckue yka3aHusl 10 OPraHU3alUK CAMOCTOSTEIbHOM pabOoThl 00yUYaOIUXCS:

[Ipuctynas K W3y4eHUIO TUCIUIUIMHBI, B MEPBYIO Odepelb OOydaromuMcsi HEOOXOAMMO O3HAKOMHUTBCS
comepx)aHueM paboueii mporpammbl nuctuiumHabl (PITJ]), xotopas ompezaenser coaepxaHue, o0beMm, a
TaKKe TMOPSAIOK U3YUCHHsSI U MTPETIOAaBaHus yIeOHOM TUCIUILINHEL, €€ pa3/iena, YacTu.

Jl1st camoCTOsATETbHOM pabOThl BAYKHOE 3HAYCHHE UMEIOT pa3aeiibl «O0BbeM U CoaepikaHue

JTUCHUILTUHBDY, «Y4eOHO-MeTOqu4ecKoe U MHPOPMALIMOHHOE 00ecTIedeHHEe JUCITUIUTUHBDY 1
«MarepuanbHO-TEXHUYECKOE 0OecTedeHne JUCIUILTMHBL, TPOrpaMMHOE oOecrieueHue,

npodeccuoHanbHble 0a3bl JAHHBIX U HHGOPMAIIMOHHBIE CIIPABOYHBIE CUCTEMBI.

B paznene «O6vem u copepxaHue NUCHUIUIMHBD) YKa3bIBAIOTCS BCE pasfiesibl U TEMbl U3ydaeMoil
JTUCLMIUTMHBL, @ TAK)KE BUJIbI 3aHATHI U TUTAHUPYEMBI 00BEM B aKaJIeMUYECKHUX Yacax.

B pazmene «YueOHO-MeTonnueckoe U UHGPOpPMAIMOHHOE OOecledeHre AUCHUILIMHBD)Y YKa3aHa
pEKOMeH1yeMasi OCHOBHAsS U JOTIOJIHUTENbHAS JINTEpaTypa.

B paznmene «MarepuanbHO-TeXHUYECKOE OOeCIeueHue TUCIUIUIMHBL, TMPOrpaMMHOE oOecreueHue,
npodeccuoHanbHble 0a3bl JTaHHBIX W WH(GOPMAIMOHHBIE CIPABOYHBIE CHCTEMBD» COACPKHUTCS IepeueHb
npodeccruoHanbHbIX 0a3 JaHHBIX U MHPOPMALIMOHHBIX CIIPABOYHBIX CHCTEM, HEOOXOIUMBIX AJII OCBOCHHUS
JUCLUTIINHBL.

5.2 PexomeHnanuu o0y4aronmMcs o padore ¢ TEOpeTUYeCKUMU MaTepraiaMy Mo TUCIUIUINHE

[Tpu u3ydeHnn 1 mpopadbOTKe TEOPETUICCKOTO MaTepraia HeOOXOaUMO:

- IPOCMOTPETH €I1I€ pa3 Nnpe3eHTaruo Jekuuu B cuicteMe MOODLe, moBTOpUTh 3aKOHCIIEKTUPOBAHHBIN HA
JIEKIIMOHHOM 3aHSATUM MarepuaJl M JAONOJHHUTh €ro € Y4YEeTOM PEKOMEHJIOBAHHOM JOMOIHUTEIbHOU
JIUTEPaTypBhl;

- IPY CAMOCTOSITEIbHOM M3yUYE€HUU TEOPETUYECKOM TEMBbI CIENaTh KOHCIIEKT, UCIIOJIb3Ysl PEKOMEHIOBAHHbBIE
B PI1/] ucrounuku, npodeccuoHaIbHbIE 0a3bl TaHHBIX U HHPOPMAIIMOHHBIC CIIPABOYHBIC CHCTEMBI:

- OTBETUTH HA BOIIPOCHI JJIsi CAMOCTOSATENILHOW pabOTHI, 10 TeMe MpecTaBIeHHbIe B myHKTe 3.2 PI1/I.

- TP MOAATOTOBKE K TEKYILIEMY KOHTPOJIIO UCIIOIb30BaTh MaTepuaibl ¢poHna oueHouHbix cpenacts (POC).
5.3 Pexomennaruu 1o pabore ¢ Hay4HOU U yueOHOM uTepaTypoit

PaGota ¢ OCHOBHOW M JOTOJHUTEIBHOW JIUTEPATYpPOH SIBISICTCS TJIaBHOM (OPMON CaMOCTOSTEIbHOU
paboTel U HeoOXoAMMa MPU TMOATOTOBKE K YCTHOMY OMNPOCY Ha CEMUHApCKUX 3aHATHAX, K Jebaram,
TECTUPOBaHHUIO, dK3aMeHy. OHa BKIIOYAeT NMPOpPadOTKy JIEKIIMOHHOTO Marepuaja U PEKOMEHIOBAaHHBIX
HMCTOYHUKOB U JINTEPATYPHI 10 TEMATUKE JICKLIUN.

Koncnekr nekuuu 1omkeH coaepxarb pedepaTruBHyI0 3alIMCh OCHOBHBIX BOIIPOCOB JIEKIIMH, B TOM YHCIIE C
onopoii Ha pasMemieHHbie B cucteMe MOODLe mpe3eHTany, OCHOBHBIX MCTOYHUKOB W JIUTEPATYPbI IO
TeMaM, BBIBOJIbI MO KaKIOMY Bompocy. KoHCIEKT MoXeT ObITh BBHIMOJIHEH B paMKaX pacleyaTKd BbLAAYH
MPE3CHTAIMI JIEKINI WKW B OTAEIbHOW TeTpanu mo mpeamery. OH JOKEH OBITh aKKypaTHBIM, XOPOIIO
YUTAeMbIM, HE COJIEP’KaTh HE OTHOCALIYIOCS K TeMe HH(OPMAIIMIO UIH PUCYHKH.

KoHcnekTsl HaydyHON JIHUTEpaTyphl MPU CAMOCTOATEIBHOM MOATOTOBKE K 3aHATHAM JOJIKHBI COAEPKATh
OTBEThl HAa Kbl TMOCTaBIEHHBIH B TEME BOIPOC, MMETh CCBUIKY Ha MCTOYHUK HHYOpPMALUU C
00si3aTeNIbHBIM yKa3aHUEM aBTOpa, Ha3BaHUS U Trofla M3JaHMsl HMCIOJIb3yeMOIl Hay4YHOH JHUTeparyphl.
Koncniekt MoXeT OBITh OMOPHBIM (COIEp)KaTh JIMIIbL OCHOBHBIE KIIIOUEBBIE IO3MIIMK), HO TPU 3TOM
MO3BOJIIOIIMM JaTh TIOJNHBIA OTBET IO BOMPOCY, MOXET ObITh NOAPOOHBIM. OOBEM KOHCIEKTa
ONPENEISIETCS CAMUM CTYIEHTOM.
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B nporiecce paGoThl ¢ OCHOBHOM M JIOTIOJHUTENBHOM JTUTEPATypOl CTYACHT MOXKET:
- JleNaTh 3allUCH 10 XOAy YTEHHMs B BUJAE NPOCTONO0 MM Pa3BEpHYTOro IulaHa (CO3[aBaTh INEpEYEHb
OCHOBHBIX BOIIPOCOB, PACCMOTPEHHBIX B UCTOUHHKE);
- COCTaBJISATH TE3UCHl (LMTHUPOBaHHE HaMOOJEEe BAXKHBIX MECT CTaTbU MJIM MOHOIpaduu, KOPOTKOE
U3JI0)KEHUE OCHOBHBIX MBICIIEH aBTOpPa);

- TOTOBUTbH aHHOTAITMH (KpaTKoe 0000IIeHHE OCHOBHBIX BOIIPOCOB PadOTHI);

- co371aBaTh KOHCIIEKTHI (pa3BEPHYTHIE TE3HUCHI).

5.4. PexoMeH1a1iuu Mo NOATOTOBKE K OTAENIbHBIM 33JaHUSM TEKYIIETO KOHTPOJIS

ColecenoBaHue TpeAnonaraeT OpraHU3alui0 Oecelbl IMpernojaBaTess CcO CTYIEHTaMH IO BOIPOCaM
MPAaKTUYECKOTO 3aHATUS C IENbl0 0ojiee OOCTOATENBHOTO BBISBICHUS MX 3HAHUN IO ONpEACICHHOMY
paszmeny, Teme, mpoOieme M T.II. Bce uieHBl Tpynmbsl MOTYT y4YacTBOBaTb B OOCYXKICHHH, 100aBIATH
MH(POPMALIUIO, TUCKYTUPOBATh, 33/1aBaTh BOIPOCH! U T.1.

VYCTHBIE ONPOC MOXKET TPUMEHATHCS B pasinyHbIX (opmax: (POHTANbHBIA, WHAWBUIYAIbHBIH,
KOMOMHUPOBaHHbII. OCHOBHBIE KaU€CTBA YCTHOTO OTBETA MOJIIEKAILETO OICHKE:

- IPaBUIILHOCTB OTBETA IO COACPKAHUIO;

- IOJIHOTA U TUTyOMHA OTBETA;

- CO3HATEJIBHOCTh OTBETA;

- JIOTUKa U3JI0KEHUS MaTepuaa,

- PallMOHAIBLHOCTH MCTIOIB30BAHHBIX IIPUEMOB U CIIOCOOOB PEILIeHHs TOCTABICHHON yueOHOil 3a1auu;

- CBOEBPEMEHHOCTb M I(PPEKTUBHOCTh HUCIOIB30BAHMS HAIISATHBIX MOCOOUN U TEXHUYECKUX

CPEICTB MpHU OTBETE;

- HCIIOJIb30BaHNUE JIOMOJHUTENILHOTO MaTepurara;

- PallMOHAIBLHOCTH MCTIONB30BAHUS BPEMEHH, OTBEJICHHOTO Ha 3a/laHue.

YCTHBII Onmpoc MOXKET COMPOBOXKAATHCS MPE3eHTAIMEH, KOTOpasi MOATOTABINBAETCS 110 OJHOMY

U3 BOMPOCOB MPAKTHUECKOTO 3aHATHA. [Ipu BBICTYIJIEHMHM C Tpe3eHTauueld Heobxonumo olpalarh
BHUMaHUE Ha TaKHe MOMEHTHI KakK:

- cofep)KaHUE MPE3CHTAlUHN: AKTYaJIbHOCTh TEMbI, MOJHOTA €€ PACKPBITUS, CMBICIOBOE COJAEp)KaHUE,
COOTBETCTBHE 3asIBIICHHOW TEMBI COJIEPKAHHUIO, COOTBETCTBHE METOAMYECKUM TPEOOBaHUAM (IIETTH. CCHUIKU
Ha PeCypChl. COOTBETCTBHE COJEPXKAHHUS M JUTEPaTyphl), MPaKTHUECKash HANpaBIE€HHOCTb, COOTBETCTBHE
CozIep)KaHus 3asiBICHHON (opMe, aleKBaTHOCTb MCIIOJIb30BaHUS TEXHHUUECKUX CPEJCTB yUEOHBIM 3aqadam,
MOCIIEIOBATEILHOCTD U JIOTHYHOCTbH MPE3CHTYEMOT0 MaTrepuara;

- odopmiieHHE Tpe3eHTalMu: 00beM (ONTUMAIbHOE KOJIMYECTBO), IM3aiiH (YMTaeMOCTb, HAJIWYHE WU
COOTBETCTBHE TpapUKd W aHUMAIMM, 3BYKOBOE OQOpMIICHHE, CTPYKTYypUpOBaHHE WH(POpPMALUH,
COOTBETCTBHE 3asBJICHHBIM TpPEOOBAHUSIM), OPUIHHAIBHOCTH OGOPMIICHHS, 3CTETHKA, HCIIOJIb30BaHHUE
BO3MO)KHOCTH ITPOTPAaMMHOI CpeJibl, COOTBETCTBHE CTaHIapTaM 0(hOpMIICHUS;

- IMYHOCTHBIC Ka4eCTBa: OPATOPCKUE CIIOCOOHOCTH. COOMIONEHHE PErIaMEHTa, SMOLMOHAIBHOCTD, YMEHHUE
OTBETHTb Ha BOIPOCHI, CHCTEMAaTU3UPOBAHHBIE, TITyOOKHE 1 TIOJIHbIE 3HAHUS 110 BCEM pa3JiesiaM IpOrpaMMBI:
- COlIep)KaHHE BBICTYIUICHUS: JIOTMYHOCTh M3JIOKEHUS Marepuasna, pacKpbITHE TEMbl, JOCTYIHOCTb
u3noxkeHus, dPpdexTuBHOCT npuMeHeHust cpeactB WKT, cmocoObl W  yClIOBHS  JOCTHIKCHHUS
PE3yABTAaTUBHOCTH M IPGEKTUBHOCTH AJIsI BBIONHEHUS 3a/ad CcBOed MpodeccHoHaNbHOW WU y4eOHOU
JeSITeIbHOCTH, J0KA3aTeIbHOCTh NMPUHUMAEMBIX PELICHUN, YMEHHE apryMEHTHUpPOBATh CBOM 3aKJIIOYCHUS,
BBIBOJIBI.

6. YueOHO-MeTONM4YecKoe M HHPOPMALIMOHHOE o0ecredyeHre JUCHMIIITHHbI

6.1 OcHoBHas UTEpaTYypa:

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

2. IlnmyxuuxoBa  TH.,  ®emopos  B.A. @Ousuka.Mexanuka.MonekyasipHas ~ Qu3uka U

tepmoauHaMuka.Kparkuit  kypc nekumit : yueb.-meron. mocobue. - TambGoB: WMzmar.nom TIY
uM.I"P./lep>xaBuna, 2010. - 66¢.



3. ®wusuka.JlaboparopHsliii npaktukym : ydeO.-meromuu.nmocobue /T.H. Ilmyxnuxosa,B.A. dDemopos,
M.M.Ilo3ansikoBa,C.H.ITnyxaukoB. - Tam60B: U3n-Bo TT'Y, 2006. - 81c.

4. Mexanuka.MonekynsapHas ¢usuka : MeTtoj.yka3zanus K jabopatopHbiM padotam /B.A. ®denopos,A.U.
Crepentoxun, H.U. CrapueBa,A.B. UuBanos u ap.. - Tam60B: U3n-so TT'Y, 2006. - 89c.

5. Upomo WM.E. KsantoBas ¢usuka. OCHOBHBIE 3aKOHBI : Y4eb. mocobwe s By3oB. - M., CIIO.:
OU3MATIINT, Hesckuit uanext, 2002. - 271 c.

6. TepMonnHaMuKa U cratucTruueckas ¢usuka : Yued. mocodue : B 3 1., T.3. - 2-e u3z., cym. nepepad. u
not.. - M.: Enuropuan YPCC, 2003. - 447 c.

7. Kypc ob6meit ¢usuku : Yued. mocobme st Bry30B : B 5 kH., Ku.3: Monekymsipnas ¢usuka u
TepMoauHamuka. - M., M.: Actpens, ACT, 2004. - 208 c.

8. Kypc obmeit ¢pusuku : Yuebd. mocobue miis BTy30B : B 5 ku., Ku.5: KBanToBas onTrka; AroMHas pusmka;
®dusuka TBepaoro tena; Gusnka arTOMHOTIO s1pa U 3J€MEHTAapHBIX yacTull. - M., M.: Actpens, ACT, 2004. -
368 c.

9. Tam6. roc. yu-T uMm. I.P. Jlep>xaBuna Mexanuka. MonekymsipHasi pu3nka : METOJ. yKazaHus K 1abopatop.
pabotam. - Tam60B: U3a-so TI'Y, 2006. - 89 c.

10. Tam6. roc. yu-t um. I.P. Jlep>xaBuna ®usuka. JJabopaTopHbIil MpakTUKyM : y4el.-MeToA. mocobue. -
Tam6o0B: U3n-so TT'Y, 2006. - 81 c.

11. ®enopor B.A., Ilnyxuukoa T.H., Bacunbea C.B., Tam6. roc. ya-t um.I'.P.JlepxaBuna Jlekiuu mo
¢busuke (MexaHWKa, MOJICKYJIsIpHast (pu3uKa) : y4eOHUK ISl HeU3MUECKuX crell.. - TamOoB: M3a-so TI'Y,
2009. - 138 c.

12. ®enopoB B.A. ®uszuka : [YMK mo cren. 060101 - Jleue6noe neno]. - TamboB: [M3a-Bo TI'Y], 2(
aeKkTpoH. ont. 1uck (CD-ROM).

13. Tam6. roc. yu-T uM.I'.P.Jlep>xaBuna ®usnuka. Mexanuka. MonekynspHas pu3nka ¥ TepMOIUHAMHUKA : F
Kypc JIeKIu# : yue6.-metoa. nmocooue. - Tamo6os: Uzna-so TI'Y, 2010. - 65 c.

14. Jlekuu mo Kypcy obOmeit ¢usuku : yued. mocooue: B 4 4., U.1: Mexanuka; Y.2: Monexymsipaas ¢i
Tamb6o0B: U3nar. nom TT'Y um. I'.P. [lepxaBuna, 2010. - 67 c.

15. ®enopor B.A., KupumioB A.M., BacuneeBa C.B., Tam6. 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., [Tozauakosa M.M., Tam0. roc. yu-T um. I.P. Jlepxasuna Jlekuuu mo
¢usuke (Ontuka. AtomHast pusnka) : yaeOHuk. - Tam60B: [U3mar. mom TI'Y um. I.P. [lepxkaBuna], 2013. -
133c.

17. Jlannay JI. 1., Axuezep A. U., JIudpumn E. M. Mexanuka u MonexyisipHast pusuka : [yue6.mocodue]. -
4-e nzn.. - Jonronpynusiid: M3nar. lom "Murtemnexr”, 2014. - 397 c.

18. T'epmenson E.M., ManoB H.H., Mancypos A.H. Kypc obmieit ¢pusuku : Ontuka u aromHast Qpu3MKa :
yue0. mocobue. - 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. TMupammmewm II.A., anarmaa E.B., KanseBa H.A., IlomkoBa E.A. MonekynsapHas ¢usuka.
Tepmonunamuka. KoHaeHCUpOBaHHBIE COCTOSHUSA : y4eb. 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 sjApa U
anemMeHTapHbIX yactuil, 2018. - 301 c.

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

6.2 JlononHUTENbHAS JIUTEPATYpA!

1. Honukapnos B.M., Vmaxko W.B., IlnmyxnukoBa T.H. ®dusuka u HOBbIE METOIbl KOMIIBIOTEPHOU
00pabOTKH IKCIIEPUMEHTAIBHBIX JaHHBIX | Y4eb.-meToa.mocodue. - Tam60B: NU3a-so TT'Y, 2003. - 90c.

2. YmaxoB U.B., [Tonukapno 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. ¥ MOCTYHAIOIUX B BY3HI. - 4-€ U3.,
ctep.. - M.: [Ipoda, 2001. - 795 c.
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4. Tam0. roc. yu-T um. [.P. JlepxaBuna Komrekr YMK kadeapsr odme ¢puznku 1mo od6pa3oBareabHOM
nporpamme 010701 - dusuka. - [Tam60B]: U3a-Bo TT'Y, 2008. - 1 anexrpoH. ont. nuck (CD).

5. Crepemoxun A.U., ®enopor B.A., UnBanoB A.B. ®usuka : yueOHUK 171 JOBY30BCKOW IMOATOTOBKH. -
Tamo6oB: [M3mar. nom TI'Y um. I.P. lepkaBuna], 2013. - 170 c.

6. boitiioBa M. B., ®&nopoB B. A., M-Bo oOpa3oBanust u Hayku PD, Denep. roc. OwomkeT. 0Opa3oBar.
yupexaeHue BoIcIL pod. oOpasoBanus "Tamb6. roc. yu-T uM. I. P. JlepxaBuna" ®dusuka : yuel. nmocobue. -
Tam6o0B: U3narensckuit nom TI'Y um. I. P. [lepxkasuna, 2013. - 71, [2] c.

7. SxoBneB B.®. Kypc pusuku.Ternora u Mmonexymnspuas ¢pusuka., 1976. - c.

8. HaymoB A.M. ®u3nka aTOMHOTO s/ipa U 2JIEMEHTapHbIX yacTull, 1984. - c.

9. llInmonwckwmii 9.B. AtomHuas ¢usuka : [B 2 1.] : yue0. mocobue. - 5-e uzm., nepepad.. - M.: Hayka, [198
10. Kuxonn A.K. Monekynspnas ¢pusuka, 1976. - c.

11. HImonbckuit 3.B. ATomuast ¢pusuka : [B 2 T.] : yueb. mocobwue. - 7-¢ u3., uctp.. - M.: Hayka, 1984

12. Tpodumona T.U. ®uzuka. 500 ocHOBHBIX 3aKOHOB M (hopMyi : CripaBOYHUK /IS CTY/. BY30B. - 2-€ U3/I.,
crep.. - M.: Beicu. mik., 1999. - 63 c.

13. JleontoBnu M.A. BBenenue B TepmoauHaMuky; Ctatuctudeckas ¢pusuka : Yued. mocodue st By30B. -
M.: Hayka, 1983. - 416 c.

14. DxcnepumenTanpHas saepHas Gusuka : B 2 T. : Yue6. mis By3os, T.I: ®usuka atomMmHoro siapa. - 3-e
n3., niepepad. u ITO1L... - M.: AToMHU3aaT,
15. Imutpuerckuii A.C., IBanoB B.E. Kontponbasle 3ananus mo ooment pusuke. MomnekynsipHas ¢pusnka
Y TepMoArMHaMuKa : MeTtos. mocoOue yist CTyI. 3a04. OTa-Hus. - Tam6oB: U3n-Bo TT'Y, 2002. - 25 c.

6.3 VHbpIe NICTOUHMKMU:
1. 4. DnextponHbIi cpaBouyHUK «THPOpMHOY» - www.informio.ru
2. ®enepanpHbiid moptan «Poccuiickoe oopazoBanue» - http://www.edu.ru/

3. ®epepanbHoe xpaHwiuiie «EamHas Kommeknus [UQPOBBIX 00pa30BATEIBHBIX PpPECYpPCOB» -
http://school-collection.edu.ru/

4. YHuBepcuTeTcKas OMOIMOTeKa OHJIAH: ANIEKTPOHHO-OMOIoTeYHas cucteMa - http://www.biblioclub.ru
5. CepBep MunmnctepcTBa o0pa3oBanus U Hayku PO - http: //www. informika.ru /text/index.html

6. Poccwmiickast HanimoHabHasE 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 eCcTeCTBO3HAHUS - 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  MaTeMaTHMKM M MaTeMaTHYeCKOM (UMUK -
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 CHUIIMHBI, IPOrPpaMMHOe odecrieveHne,
npodeccuoHabHbIe 0a3bI JAHHBIX U HHPOPMAIIMOHHBbIE CTIPABOYHbIE CUCTEMbI

JUiss mpoBeneHWs 3aHATHH MO JUCIHMIUIMHE HEOOXOAWMO CIeIyIollee MaTepualbHO-TEXHUYECKOe
obecriedeHre: yueOHbIe ayAUTOPHH ISl IPOBEICHHS 3aHATHH JIEKIIMOHHOTO M CEMUHAPCKOTO TUIIA, TPYTIIOBE
UHAVBUAYAJIbHBIX KOHCYJIBTAIMi, TEKYLIETr0 KOHTPOJISI M MPOMEKYTOUHOM arrecTaliy, NOMEUICHUs A
CaMOCTOSITENIbHON PaOOTHI.

VY4eOHblE ayIUTOpPUM M TIOMEIIEHHs Ui CaMOCTOSTENbHONW paboThl YKOMIUIEKTOBAHBI CIIELUAIN3HPC
MeOenbl0 M TEXHUYECKMMH CpEICTBAMH OOyuYeHHs, CIYXallUMH JUIsl TpEeACTaBIeHUs y4ueOHOW wuHEC
OO0JIBIIION ayTUTOPHH.
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[TomerieHus U1t CaMOCTOSATENILHONW paOOThl YKOMIUIEKTOBAHBI KOMITBIOTEPHON TEXHUKOH C BO3MOXKHOCTBIO
MTOAKITFOYEHHUS K ceTh "Unrepuet" 51 obecrieueHneM JIOCTyIa B AIIEKTPOHHYO
MH(POPMALIMOHHO-00pa30BaTEIbHYIO CPEAy YHUBEPCUTETA.

Jlist mpoBeeHNs 3aHATHI JICKIIMOHHOTO THITA UCTIONB3YIOTCS HA0OPBI IEMOHCTPAIIHOHHOTO 000PYI0BaHUS,
o0ecreunBaIIfe TeMaTHYECKUE WILTIOCTpAUd (ITPOEKTOP, HOYTOYK, SKpaH/ MHTEPAKTUBHAS JTIOCKA).
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Microsoft Office [Ipodeccuonansusiii moc 2007
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9. Poccuiickas rocynapcrBeHHast 6ubnuoreka. — URL: https:/www.rsl.ru

10. Poccwuiickast HarmonanbHast Oubmuoreka. — URL: http://nlr.ru
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JyIeKTpPOHHAs HH(POPMALIMOHHO-00pa3oBaTesIbHas cpeaa
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BsaumogeiictBue mnpemnogaBarensi M CTyAEHTa B Iporecce OOy4YeHHs] OCYIIECTBISETCS MOCPEACTBOM
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