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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 Tunel 3amay mpoQeCCUOHATBHONW ACSITENLHOCTH, K KOTOPBIM TOTOBSATCS OOYyYaroIIMecs B paMKax
OCBOCHHS JUCIUILINHEI:

- 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:

Kon n HaumenoBanue
komreteHIm GI'OC BO,

O0001IeHHBIC TPYIOBBIE
(hyHKUMY / TPYAOBBIE

(GyHKUMY / TPYyAOBBIC U

HEOOXOOUMOH JUIS

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
OCYIIECTBIISATH JYXOBHO-HPaBCTBEHHOTO ~ BOCITUTAHUS  OOYYalOUIHXCS,
JTyXOBHO-HPaBCTBEHHOE HampaBlieHHbIE  Ha  (QOPMUPOBAHUE  KYIBTYpPHBIX,

BOCIIUTAHHUE OOYJIAFOTITIXCS
Ha OCHOBE 0a30BBIX
HAIMOHAJILHBIX [IECHHOCTEH

PEITUTHO3HBIX U dTHO-HAIMOHATIBHBIX TPAAUIIH, 6a30BBIX
HallMOHAJIBHBIX IIEHHOCTEH B paMKax IIPermogaBacMoro
peaMeTa

[MK-1 Cnocoben
MPOEKTHPOBAThH
MPEAMETHYIO Cpey
00pa30BaTEILHBIX
MPOTPaMM U UX DJIEMCHTOB
M Ha OCHOBE 3TOTO
OCYIIECTRIATh
MEeIarOTHYECKY O
MOJJICPIKKY U
COIPOBOXKICHHE
o0ydaromuxcs B mporecce
JOCTHIKCHHS
METanpeIMETHBIX,
MPEAMETHBIX U JINYHOCTHBIX
pe3yNIbTaToB

OOOCHOBBIBACT u YUUTBIBACT 0COOCHHOCTH
MMPOCKTUPOBAHUA O6pa30BaTCJ'II>HOI‘O rnmpomnecca 1o (1)PI3I/IKC
B 06p330BaTCHI>HOM YUPCKACHUN O6H_I€1"O 06p2.30BaHI/Iﬂ,

IOAXO0dbI K MJIaHUPOBAHUTIO O6p a30BaTEIbHOMN
JCATCIIBHOCTH, COACPIKAaHUC IIKOJIBHOI'O npeamMeTa
(((1)I/I3I/IKa»; (bOpMLI, MCETOABI U CPCACTBA O6y‘{€HI/I$I

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




[1K-2 Cnocoben PazpabarbiBaeT  MHAMBHAYalbHO  OPHUEHTHUPOBAHHBIC
MPOEKTHPOBATh MPOTPaMMBI, METOIUYECKHE pa3paboTKu u
WHAWBUAYabHBIE OUIAKTHYECKUE MaTepHalbl ¢ Y4eTOM WHAWBUAYaIbHBIX
o0pazoBarenbHbIe ocoOeHHOCTeH OOydJalomuxcs B ULEIAX peaJu3aluu
MapLIpyThl OOYYaAIOMIUXCSA  |THUOKOTO anropuTMa yIpaBlIeHUS MPOoIeCCOM
MO MIPENOAaBaEMbIM o0pazoBarebHON JeSITeIbHOCTH 00y4aroIuXxcs;
y4eOHBIM IpeaMeTam OLICHMBACT JOCTIXKEHHs OOydYalolIMXCsi Ha OCHOBE
B3alMHOTO JOTIOJTHEHUS KOJIMYECTBEHHOU u
KaueCTBEHHOM XapaKTEPUCTUK 00pa3oBaTeNbHBIX
pe3ynbratoB (opt¢oano, npoduinb yMEHWH, ITHEBHHK
JOCTYKCHHN U JIp.)

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, oOyueHwUst
OTIPEIEIIONINX 3aouHast
MEXTUCITUTUTMHAPHBIS (cemectp)
CBs3HU 1 2 3 4

—

OOmias negaroruka u | + | +
HUCTOpHUS 00pa30BaHM

2 {O3HaKoMuUTEIIBHAS +
IMpaKTUKa

3 |OCHOBBEI BOKaTCKOM +
eI TENIbHOCTHA

[TIK-1 CniocoGeH mpoeKTUpOBaTh MPEAMETHYIO Cpey 00pa30BaTelbHBIX MPOTPaMM M UX
SIIEMEHTOB M HA OCHOBE JTOr0 OCYIIECTBIATh IEJAarorMyeckyio MOJAECPXKKY U
COMPOBOXKJEHHUE  OOydYaromMxcsi B  Mpolecce JOCTHXKEHHS  METalpelIMETHBIX,
MPEIMETHBIX U TUYHOCTHBIX PE3yJIbTaToB

Ne HaumenoBanue dopma oOyyeHus
/o JHCIUATLINH,
OTIpENETAIONINX
MEXIUCIUIUIMHAPHBIE
CBSI3H

3aouyHas
(cemectp)

3141516789 (10

1 [Anrebpa u Teopus + |+ |+ [+
yrcen

2 | Beimmykiibrit aHamm3 +

3|Teomerpus + |+ |+ |+ [+ ]+

4| duddepeHinanbHbIe +
ypaBHEHHS

5 [MaremaTuyeckas +
JIOTHUKA U TEOPHUSI
aJTOPUTMOB

6 |MeTonuka + |+ |+ |+ +]|+]|+
NpenoaaBaHus
npOoUIBHBIX
JUCLUTUINH

7 (MeTonsl +
MaTeMaTH4YeCKOMH
¢buznkn




& [OcHOBEI +
MUKPOIICKTPOHUKHU

9 (ITegaroruueckas + |+ |+ + | +
MIPaKTHKA

10 |9nexkTpopaAHOTEXHUK +
a

I1K-2 CnocoGeH mnpoeKTHpoBaTh WHAMBHUIAYyaJbHbIE O0pA30BATEIbHBIE MAapLIPYTHI
00y4YarOIIMXCsI 10 MPEToIaBaeMbIM YU€OHBIM MpeIMeTaM

Ne HanmenoBanwme ®dopma oOyueHus
/1 JIACLIVIUINH,
OTIPEJICTISIOIINX
MEXTUCIUTUIMHAPHBIE
CBSI3U

3aouHas
(cemecTp)
112 (3141567 ]|8([9]10]11

1 | BeInykJblil aHAIU3 +

2 |EctecTBeHHO-HayuHas +
KapTUHa MUpa

3|Ucropus u + | +
METOMOJIOTHSI (PU3UKH

4 |Uctopus +
UHPOPMATHKH

5 |McTopus MaremMaTuku +

6 |KomOunatopHbIii +
aHanm3

7 |MaremaTnaeckas +
JIOTUKA B TCOPHSI
aJTOPUTMOB

8 [Maremarnyeckuii u o e O I R
(hYHKITMOHATBHBII
aHaJu3

9 (MeTomsl +
MaTeMaTHIeCKON
(hu3MKH

10|OcHoBBI + | +
TEOPETUYECKOU
(hu3uKH

11 |IIpakTuKy™M 110 + | +
peIIeHUI0
(hU3MYECKUX 32134

12 (ITpemmumioMHas +
NpaKTHKA

13 |IIpobnemsr +
COBpPEMEHHOU (HU3UKU

14 [Teopetrueckas +
MEXaHHKa

15|9nemenTapHas + | +
¢uznka

2. Mecto nucuuninHbl B cTpykrype OIl 6akanaBpuara:

JucrummHa «O011as ¥ SKCIepuMEHTaIbHAs (PU3HUKa» OTHOCHUTCS K 00S3aTeIbHON YacTH y4eOHOTo IjIaHa
OIl mo nampaBnenuto mnoarotoBku 44.03.05 - Ilemarormyeckoe oOpazoBanume (C ABYMS NpOQHIIMH
MTOJITOTOBKH).

JuctumnuHa «O01mas 1 dKcriepuMeHTanbHas pusuka» usydaercs B 3, 4, 5, 6, 7, 8, 9 cemectpax.



3.00beM u conepxaHue JUCUUILIUHBI
3.1.00peM quctmIutiHEL: 19 3.€.
3aounas: 19 3.e.

. 3aoyHas
Bun yueGHOM paboThI
(Bcero yacos)
OO0mas Tpyn0éMKOCTb 1M CHUILTTHHBI 684
KonTaktHas pabora 120
Jlexnuu (Jlexrun) 40
Jlaboparopnsie (JIab. pab.) 30
[Tpakrtuueckue (Ilpakt. pad.) 50
CamocrostensHas padota (CP) 521
OK3aMeH 27
3auer 16
3.2.ConepxaHue Kypca:
Ne Ha3zBanue Bun yuebHoM DOpMBI TEKYIIETO
TEMBI paszena/TeMsbl pabortsl, Hac. KOHTpPOJIS
Jlex | JIa6 |IIpa | CP
UM | . | KT
pab. |pab.
313 (3] 3
3 cemectp
1 Knaccuueckas TectupoBanue;
MEXaHHKa Ompoc;
KonTponbHas
4 [ 6 | 60 pabora;
8 [IpakTryeckoe
3aJjaHue JUIst
MPaAKTUYECKON
MOJTOTOBKU
2 DIIEMEHTHI TectupoBanue;
MEXaHUKHU 4 i 4 | 49 Ompoc;
SKAIKOCTH. KonTponbHas
pabora
4 cemecTp
3 MounekyinsapHas Tectuposanue;
¢dusznka. Omnpoc;
KontponbpHas
3 ITn 2 | 26 pabora;
2 IIpakTnueckoe
3aJaHue IS
[IPaKTUYECKON
HOJTOTOBKH
4 TepmonuHaMuka. KonrtponbpHas
pabota; Ompoc;
I Tectuposanue;
3] 2 ) 28 IIpakTueckoe
3aJaHue IS
[IPaKTUYECKON
HOJTOTOBKH

5 cemecTp




5 DnexTpocTaThKa TectupoBanue;
212 |2 |36 Orpoc;
KonrtponbpHas
pabora
6 ITocTostHHBIN TOK. KontponbHas
2 2 2 |20 pabota; Ompoc;
TectupoBanue
6 cemecTp
7 Maruetusm TectupoBanue;
6|6 |6 |81 Orpoc;
KontponbpHas
pabora
7 cemecTp
8 Onruka KonTponbHas
8 - | 10 | 50 | pabota; Ompoc;
TectupoBanue
8 cemecTp
9 DIIEMEHTHI TectupoBanue;
KBAHTOBOH TeOpUH. | , | , g | 52 Ompoc;
KonTponbHas
pabora
9 cemecTp
10 OcHOBBI aTOMHOH U KonrtponbpHas
ACPHON (PUBHKH. 4 | 4 | 8 [119| pabora; Onpoc;
TectupoBanue

Tema 1. Knaccnueckas mexanuka (OIIK-4)
Jlexknus.

Mecto ¢u3uku B cucteMe Hayk o mpupozae. IIpocTpaHcTBO M BpeMsi Kak (POpMBI CyIIECTBOBAHUS
ABUKyLIeiicss MaTepuu. OTHOCUTENBHOCTD ABMKEHUA. DOpMbI onucaHus JBUKEHHUS MaTepUalbHON TOUKH.
Ilepemenienue, CKOpOCTh, yCKOpeHHE. TaHreHIIMaIbHOE U HOpMaJIbHOE yCKOpeHMsl. KuHemarnka IBHKEHUS
[0 KPUBOJIMHEWHOW TPAeKTOpUM. [[BUIKEHHE II0 OKPYKHOCTH. YIIIOBasg CKOPOCTb, YITIOBOE YCKOPEHHE.
[TpeobpazoBanus [anunes. Kiaccuueckuii 3aK0H CIIOKEHUSI CKOPOCTEH.

WNHuepunanbHple 1 HEMHEpPLMAIbHBIE CUCTEMBI KoOopAMHAT. 3akoHbl HproToHa. Macca, cuna. YpaBHeHMs
newxkeHud. [IpuHnun orHocutensHoCTH ["anunes. @yHaaMeHTalIbHBIE B3aUMOJECICTBHS B IPUPOJE. 3aKOH
BceMupHoro Tiarorenus. Cuna tsxectd. Bec tena. Cua ynpyroctu. Cuna TpeHusl.

[TonsiTue 3aMKHYyTOM cuCTEeMbl. MMIynbC MarepHalbHON TOYKH, CUCTEMbl MaTE€pUANbHBIX TOYEK. 3aKOH
COXpaHEeHUsl UMITylbca. LIeHTp Macc cucTeMbl MarepualbHBIX TOYEK M 3aKOH €ro JABWXKEHHS. PeakTuBHOE
nexkenue. @opmyna K.9. [{uonkoBckoro. KnHetnueckas sHeprug marepuaibHON Touku. [loTeHuumanbHas
SHEPTUsl CUCTEMBbI B3aUMOJEHCTBYIOIUX Tesl. KOHcepBaTMBHBIE CHUIIbI. 3aKOH COXPAHEHUS U U3MEHEHMS
SHEPTUH B MEXAHUKE.

MoMeHT uMIyabCa MarepuaibHOM TOYKA. MOMEHT Cuibl. 3aKOH COXpPaHEHUS M M3MEHEHHsT MOMEHTa
KOJINYECTBA JABMKEHUSA. MOMEHT MHEpLUHUH TBEpAOro Teia. KnHeTnueckas 3HEprusl BPAIAlOIIErocs Tela.
OcCHOBHOE ypaBHEHHE ITMHAMUKN BPAIIaTeIbHOTO ABUKECHUS.

KonebarenpHoe nBUXeHHE. YpaBHEHUE CBOOOMHBIX KoneOaHuil. CrokeHue KoleOaHWid. 3aTyxarolue
kosneOanus. BeiHyxneHnble koneOanus. Pezonanc. 'apmMoHndeckuii 1 aHrapMOHUYECKUNA OCLUAIIIATOP.
Bonuet B ympyrux cpenax. OCHOBHbIE XapaKTEpUCTUKH BOJIH. YpaBHEHUE BOJIHBL. lIpoposibHbie U
nonepednbie BONHBL. [lomsipusanus BonH. [IpUHIWI Cynmepno3wiMu BOJH. SIBIeHHWE HHTEpPQEpEHIUH.
DHeprusi BOJIHOBOT'O JABUKEHUS, TOTOK sHeprun. Crosiurie BoJaHbI. PacnpocTpaneHnue BOIH B HEOJHOPOIHBIX
Y QaHU3O0TPOIIHBIX Cpeaax.

OcCHOBHBIE TIOCTYJIATHI CTIEUATBLHON TEOPUHU OTHOCHTENbHOCTH DifHinTeiHa. [IpeobpasoBanue JlopeHia.



Jnuna otpeska. [IpomMexxyTok BpeMeHU MEKIY ABYMs COOBITHSIMH. COOTHOILICHNE MEXy HbIOTOHOBCKOH H
PENATUBUCTCKON JUHAMUKOM.

IIpakTH4Yeckoe 3aHATHE.
Penrenue 3amau no teme «MexaHHKa.
Pemenne 3amau u3 cObopuuka Yeprosa, A.l. 3amaunmk no ¢usmke Nel.1-1.10, 1.15-1.34, 2.1-2.9, 2.34,
2.42-2.44,2.57-2.64, 3.19, 3.38.
JlabopaTopHble 3aHATHS.

JlaGopatopuast pabora Ne 1. BpogHoe 3ansitne. TexHuka Oe3omacHOCTH TpH padbore B (pu3MyUecKoit
nabopatopuu. OnpeneneHne MOrperrHOCTeH SKCIIEPUMEHTOB.

Jlabopatopnast pabora Ne 2. Pacuer m WM3MepeHHE CKOPOCTH Iapa, CKaThIBAIOIIETOCS IO HAKIOHHOMY
KeEo0y.

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

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

Jlabopatopnas pabora Ne 6. M3ydyeHue 3akoHa COXpaHEHHUS MEXaHUIECKON YHEPTHUH.
JlaGoparopnas pabota Ne 7. OnpeneneHue ycKOpeHHst CBOOOTHOTO IMaCHHUS.

JlaGoparopnas pabora Ne 8. M3ydyeHue 3akoHa COXpaHEHUS UMITYJIbCA TIPH YIIPYTOM COYIapEHUH.
Jlaboparopnas pabora Ne 9. MccnenoBaHue 3aKOHOB BpaIaTeIbHOTO ABHUKCHUS.

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

Jlaboparopnas padora Ne 11. Onpenenenue ko3GpGUIIMeHTa TPEHUS CKOIBKEHHSI C UCTIOJIb30BaHUEM 3aKOHA
COXpaHEHUS M MPEBPAIICHUS SHEPTUH.

Jlaboparopnas pabora Ne 12. M3yueHue koneGaHul IPYKUHHOTO MasiTHUKA.

3ananus AJ51 CAMOCTOSITEILHOI padoThI.
1. CamocTtosTenbHOE BBIMOTHEHUE 3aJaHUI TSI TA0OPAaTOPHBIX U MPAKTUYECKUX 3aHSATHH;
2. CamocTosTenbHas MpopadoTKa y4eOHOro U Hay4qHOTO MaTepuaa Mo MeYyaTHbIM, YJIEKTPOHHBIM U
JpyTUM UCTOYHHUKAM;
Pexomennanum: B pe3yJibTare CaMOCTOATEIbHON PadOThHI CTYIEHT J0J1KE€H OCBOUTH OCHOBHbIE
BOIIPOCHI Kypca:

1. OcCHOBHbIE TOHITHUSI KHHEMATUKHU

2. CxopocTb.

3. Yckopenue.

4. Kunemaruka abcomoTHO TBep0TO Tena. CBsI3b TUHEHHBIX U YITIOBBIX XapaKTEPUCTUK JIBIKCHUS.
S. JIBI>KeHME Tela, OpPOIIEHHOTO MO YITIOM K TOPH30HTY.

6. Cuna u macca. 3akonbl Herotona. [IpyHIMI HE3aBUCUMOCTH AEHCTBUS CHUJL.

7. Nmmynbe Tena. 3akOH COXpaHEHUsI UMITYJbCA.

8. JIBrokeHune Tena ¢ mepeMeHHON Maccoil (ypaBHeHHe MemiepcKoro).

9. MexaHn4ecKkuil NpUHIMI OTHOCUTEIBHOCTH (IpuHLUI ["anuiies).

10.  Cuibl TpeHHUS M yIPYTOCTH.

11. Cuna tsxectu. Bec tena.

12.  Cwibl uaepumu. [IpyHIKT S5KBUBAaJIEHTHOCTH.

13. OCHOBHOW 3aKOH JUHAMUKH BPallaTe€IbHOTO IBH>KECHHUSI.

14.  Teopema IITeiinepa. MOMEHT HHEPIIUU MTPOCTEUILINX TETI.

15. Dueprus u pabora.

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

17. CnoxeHue rapMOHMYECKUX KojieOaHMii. BexTopHas auarpamma. 3aryxaromie KojaeOaHusl.
18. KuneMaruka BOJHOBBIX MPOIIECCOB.

19.  CoynapeHnue Teu.

)
e

Crartuka.



21. Teopus oTHOCUTENBHOCTHU. PensiTuBUCTCKHE YPHEKTHI.
22.  DJIeMEHTHI a3p0- U TUAPOAUHAMUKH.

CamocrosiTeqibHOE penieHHe 3a1a4 U3 cOoopHuka Yeprosa, A.I. 3agayHuk no ¢pusuke 1Mo Teme
«MexaHuKa».

CamocTrosiTeIbHAsI NOATOTOBKA OTBETOB HA KOHTPOJIbHbIE BONPOCHI /Jisl  BbINOJHEHHUS
J1a00opaToOpHbIX padoT

Jlabopamopnas paboma Ne 2 Pacuem u usmepenue CKOpOCMU wapa, CKAmvlearowe2ocsi no HaKJI0HHOMY
JHcenody

KoHTpoJsbHbIE BOIPOCHI:

1. [Toyemy npu ckaTbIBaHUHM IIapa 10 kes100y Hellb3s UCoNb30BaTh hopmyiy w = V/R, rie R - paauyc
mapa?

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

3. Yem 0OBSICHSIOTCS pa3IMuus B 3HAUCHUSIX VTEOp. M VIKCII., MOTYYEHHBIX B JaHHOH paboTe?

4. [Ipu kakux yriax HaKJIOHA kes100a MOrPEIIHOCTH U3MEPEHU MUHUMATBHBI?

5. Kaxkyto ponb urpaet TpeHue B JaHHOM OIIbITE?

6. Jaiite onpeneneHue MOMEHTa UHEPLIUH.

7. OnpenenuT MOMEHT MHEPIIMH 11apa paauyca R.

1 8. Jaiite onpeneneHuss CKOpOCTH U yCKOPEHUS.

Jlabopamopnas paboma Ne 3 Ilposepka ycnogus pagrnosecusi meid, UMewe2o 0Cb PAueHUsl
KoHTpoJsbHBIE BOIPOCHI:

1. [Touemy Bbl He yuuTHIBaIM MOMEHT CHJIBI PEAKIIUNA OTIOPHI

OTHOCHUTENIBHO TOUKH ONOpBI A?

2. Yo HA3BIBAIOT IICUOM CHIIbI?

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

4. [epeuncnure Buabl paBHoBecus. CHOpMYIHPYHTE YCIOBHE YCTOHUYMBOTO PAaBHOBECHS.
5 Jaiite onpeneneHrne MOMEHTA CUJTBI.

Jlabopamopnas paboma Ne 4 Hzmepenue KIIJ] naknourot niockocmu
KonTpoabHbIie BOpockl:

1. C KakoH LENbI0 TPUMEHSIOT HAKJIOHHYIO TNTIOCKOCTh?

2. Kakue npoctslie Mexanu3Mbl Bol 3HaeTe?

3. Kaxum o6pazom moxxkHo yBenmmunth KI1JI HakIoHHOM TIoCKOCTH?

4. Kakum 00pa3oM MOXKHO yBEIMYUTH BBIUTPHIII B CHJIE, TTOTYyYAEMBIid ¢ TOMOIIBbIO HAKIIOHHOU
IJI0CKOCTH?

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

6. O6bsicauTe 3aBrcuMOoCTh KIIJ] HaKJIIOHHOM TIIOCKOCTH M BBIUTPHIIIA B CHIIC, TTOJIy4aeMOTro C €

MIOMOIIbIO, OT YIVIa HAaKJIOHA MJIOCKOCTH.
7. [TonyuuTe TEOPETUYECKYIO 3aBUCUMOCTh M CPABHUTE €€ C Pe3yNbTaTaMH dKCIIEPUMEHTA.

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

KoHTpoJsbHBIE BOPOCHI:

1. Kakast BeIcOTa G0IbIIIEe U BO CKOJIBKO pa3: MaKCHMaJIbHAs BBICOTA CHAPs/a IIPU CTPENIbOE MO YIIIOM
45° unu npu 3eHUTHOM cTpenboe?

2. [Ton kakuM yTJIOM HaJl0 YCTAHOBUTH MTUCTOJIET, YTOOBI MaKCUMaJIbHAs! BHICOTA IOIHATHS CHapsaa
OKa3aslach B YEThIpE pa3a MEHbIIE BHICOTHI IIPU 3€HUTHOM cTpenoe?
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3. Kakum cmocob6om MOXKHO TIOpa3uTh 11elTb, €CITH JATBHOCTh IPH CTpeniboe mox yrimom 30°
COOTBETCTBYET HaXOXKJEHUIO 11€JIM, HO BHICOTA XOJIMA HA ITyTH HEMHOTO MPEBBIIIAET BBICOTY MOAHATHUS
cHapsiaa?

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

Jlabopamopnas paboma Ne 6 H3yuenue 3aKkoHa cOXPaAHEHUS MEXAHUYECKOU dHepul
KonTpoabHble BOpochI:

1. Kakue morepu sHEpruu He yUUTHIBAIOTCS TIPU BBHITTOJIHEHUH TAHHOW paboThI?

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

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

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

Jlabopamopnas paboma Ne 7 Onpeodenernue yckopenusi c60O000H020 NA)eHUs.
KonTpoabHble BOpochI:

1. Kakue cymecTByrOT METO/IbI ONpeeTCHUS g7

2. Kakue npu4mHbI MOTYT HOBJIUATE HA TOUHOCTh U3MEpeHus g?

3. MOoXHO J1i B 3TO# pabOTe€ HUTHh 3aMEHUTh PE3UHOBBIM KI'YTOM?

4. VI3MeHHUTCS 7 TEepHON KojeOaHHs, €CIM B SKCHEPUMEHTE CTAJIbHOW IIAPUK 3aMEHHUTh TAaKUM K€ IO
pa3Mepy, HO CBUHIIOBBIM IIAPUKOM?

5. Kakoe npakTuieckoe 3Hau€HUE MOKET UMETh OIPENIETICHUE YCKOPEHUSI CUIIBI TSHKECTH?

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

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

8. KaKI/Ie BO3MOXXHBI M3BMCHCHHSA B JKHBBIX opraHmMax HpH JJINTCIIBHOM HAKOIIJICHHUU HUX B COCTOAHHUU
HEBECOMOCTH?

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

Jlabopamopnas paboma Ne 8 H3yuenue 3aKOHa COXpAHEHUS UMRYbCA NPU YAPY2OM COYOapeHuu
KoHTpoJsbHbIE BOPOCHI:
1 Yro Ha3bIBaeTCS UMILYJILCOM TeETa?

2 Ilpy  KakuX YCIOBHUSX BBITIOJNHSCTCS 3aKOH coXpaHeHust ummynbca? ChopmyaupyiTe 3aKoH
COXpaHEHUsI UMIYJIbCa JUIsl yIPYTOro U HEYIPyroro yaapos.

3 BbIxoasT iu oOHapy>KEHHBIE B ONIBITE  OTKJIOHEHHUS OT 3aKOHA COXPaHEHHs UMITYJIbCa 3a TIPEEIIbI
TpaHull MOTPENTHOCTE  U3MEpEeHUi?

4 Kakoii  ymap Ha3bIBae€TCsl yIPYTUM U HEYNIPYTHM, IEHTPAIbHBIM, HEIIEHTPATbHBIM?

Jlabopamopnas paboma Ne 9 Hccnedosarnue 3ak0H08 8paujamenbHO20 OBUNCEHUS
KonTpoabHbIie BOpockl:

1 ChopmynupoBaTh  ONPEACICHHE MOMEHTA CHJIBI.

2 CdopmynupoBaTh  OCHOBHOH 3aKOH JHHAMHKH BPalIaTeIbHOTO ABMKCHUS.

3 Jlaiite  ompeaesieHus1 yIJIOBOM CKOPOCTH, YIJIOBOTO YCKOPEHUS, MMOJTHOTO YCKOPEHMUSL.
Omnpenenure CBA3b YIVIOBBIX U JIMHEHHBIX BEJIUYUH.

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

KonTpoabHbIie BOpochI:

1. Tlpu xakoM ycinoBuH pabOTy NEPEMEHHOM CUIIBI MOKHO BBIYHCIISATH, IPUHSB B KAYECTBE CPETHETO
3HAYEHUS CUJIbI IOJYCyMMY HayaJlbHOTO M KOHEYHOTO €€ 3HaueHus?

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

4. Yem MOXHO OOBSCHUTH HETOYHOE PAaBEHCTBO M3MEHEHHI MOTEHIIMAILHON YHEPTUHU TIPYKUHBI U
KUHETUYECKON SHEPTHHM I1apa?

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

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

KonTpoabHbIie BOpockl:

1. 3aBUCHT JM KOA(PGUIIUEHT TPEHUS CKOJIBKEHUS! OT U3MEHEHHS Harpy3Ku Ha OpYyCOK U OT U3MEHEHUs
CHWJIBI YIIPYTOCTH NPY>KUHBI?

2. Kaxue npubops! n3 000pya0oBaHus K JaHHOH paboTe ClieyeT 3aMEHUTh, YTOOBI TTOIYYUTh IPYTroe
3HaueHue ko3P uimenTa TpeHus?

3. Kaxkoe mpeoOpa3zoBaHre SHEPTUH MPOUCXOIUT MIPH BBHIMTOJTHECHUH OIMMMCAHHOTO OMBITA?
4. Cunbl TpeHUs (IIOKOS, KaUSHHs, CKOJIbXEHHUs). OTUero 3aBUCHT KOI(PPHUIIMEHT TPEHHSI CKOJIBKEHHS?

Jlabopamopnas paboma Ne 12 H3zyuenue konedanutl npysICuUHHO20 MASMHUKA
KoHTpoJsbHbIE BOIPOCHI:

I. [To kakoMy 3aKOHY MTPOUCXOIUT KoJieOaHUE Tela, MOIBEIICHHOTO Ha MPYKUHE?

2. 3aBUCHUT JIM YaCcTOTa KOJIeOaHHI MPY>KMHHOTO MasTHUKA OT aMILIUTYIbI KoJeOaHuii?

3. Jaiite onpeneneHne MarTeMaTUHYECKOrO MasiTHUKA. Berauciaure ero nepuoz.

4. JaiiTe onpeneneHue Npy>KMHHOTO MassTHUKA. J{OKa)KUTe, 9TO €ro KOJIeOaHHsl SIBISIOTCS
rapMOHUYECKUMU.

5. Jaiite onpenenenue ¢puznueckoro MastHuka. Haiinure nepuos konebaHuit GU3MIECKOrO0 MassTHHUKA.

Tema 2. DiemeHThl MexaHUKH kuakocTH. (ITK-1)
Jlexknus.

JIBIDKEHHME HJICANbHOM >KUIKOCTH, JIMHUM U TpyOku Toka. YpaBHeHue bepuymmu JI. @opmyna I[lyaseiins.
JlamuHapHble W TypOyJeHTHBIE TEYCHHA. OIJIEMEHTBl a’po- W TUAPOJUMHAMUKU. [HapaBiImueckoe
conporusieHue. Yucno PeitHosnbaca.

IIpakTnyeckoe 3aHsATHE.

JlabopaTopHble 3aHATHSA.

Jlabopatopnas pabora Ne 13. MzMepenne Macchl Tejia METOJIOM THIPOCTATHUECKOTO B3BEIITUBAHUS.
3ananus AJ51 CAMOCTOSITEILHOI padoThI.

3amaHus 1J1s1 CAaMOCTOSTE/IbHOM PadoThI

1. CamocTosTensHOE BHINOJHEHHUE 3aaHUi 1715 TaOOPaTOPHBIX 3aHATHIA;

2. CamocrosTenbHas mpopaboTka yueOHOro ¥ Hay4HOT'O MaTepuaa Mo Ne4yaTHbIM, 3JIeKTPOHHBIM U
JOpyTUM UCTOYHUKAM;

PexoMenaanuu: B pe3yjibTare caMoOCTOSTEIbHOI padoThl CTYIEHT J0JIKeH OCBOUTH OCHOBHbIE
BOIPOCHI Kypca:

1.  VYpaBHEeHUE HEPA3PBIBHOCTH.
2. VYpasHenue bepnymnu.
3.  Ywucno PeiiHonbpaca.

CamocTrosiTeqIbHAsI NOATOTOBKA OTBETOB HAa KOHTPOJIbHbIE BONPOCHI /Jisl  BbINOJHEHHUS
J1a00paTOpHbIX padoT

Jlabopamopnas paboma Ne 13 Hzmepenue maccovt mena memooom uopocmamuyeckoco 636euU8aHUs.
KonTpoabHbIie BOpochI:
1 3akoH  Apxumena. YciioBus IIaBaHus Teil. Barepnunus.



2 VYpaBHEHHE  HEPa3pHIBHOCTH CTPYH.
3 VYpaBHeHue  bBepHyH ¢ BBIBOIOM.

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

WneanbHblii ra3 Kak MofeNbHas TepMOAMHAMMYECKas cHUcTeMa. V3ompolecchl HeaabHOro rasa:
M30TEPMHUYECKUA  TIpollecc, HM300apUUYECKUil  TPOIECC, HW30XOPUUYECKHUH  MpoIecc. YpaBHEHHE
Knaneiipona-MengeneeBa. OCHOBHOE ypaBHEHUE MOJEKYJISIPHO-KUHETHUECKON TEOPHM HIACATbHOTO rasa.
Pacrnipenenenne MoseKyn uaealbHOTO ra3a 1Mo cKopocTsaM (pacnpeneneHue Makcsemna). bapomerpuueckast
dbopmyna. BHyTpeHHssT SHeprusi uAcadbHOro rasa. TerioeMKocTb. KomnuecTBO TemiaoThl. 3akoH
paBHOpACHpPEEIICHNs YHEPTHH MO CTENEeHSIM CBOOOABI MOJEKyN. SIBieHue nepeHoca. J[iauHa cBOOOIHOTO
npoOera. PeanbHble ra3pl. YpaBHenue Ban-aep-Baanbca. [lepexon u3 ra3000pa3HOTO COCTOSHUS B KHUIKOE.
Kputnueckue mapamerpsl. BHyTpeHHss1 sHeprus peanbHoro raza. Dddexr J[xoynsa-Tomcona. dazoBoe
npeBpalieHne. ArperaTHble COCTOSHUSA BenlecTBa. Kpucramiyeckoe coCcTosHUE.

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

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

JlaGopaTopHble 3aHATHS.

Jlaboparopnas pabora Ne 14. Onpenenenrue MOJISIPHON Ta30BOM MOCTOSTHHOM.

Jlaboparopnas pabota Ne 15. Mzamepenue armochepHOTO aBiIeHUS.

JlaGoparopnas pabora Ne 16. Onpenenenue k03pPUINEHTOB MOBEPXHOCTHOTO HATSKEHHS AKHUIKOCTEH.
JlaGoparopnas 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.

3agaHus AJ51 CAMOCTOSITEILHOI padoThI.
1. CamocTosTeIbHOE BRIMIOTHEHUE 3a/JaHUN JTsI JTA0OPATOPHBIX U MPAKTUUECKUX 3aHATHH;

2. CamocrosTenbHas IpopaboTKa yueOHOTO U HayYHOTO MaTepualia Mo MeYaTHbIM, 3JIEKTPOHHBIM U
JPYTUM UCTOYHHUKAM;

Pexomennanumu: B pe3yjbTare CaMOCTOSATENbHOH PaldOThl CTYIEHT A0JKEH OCBOMTH OCHOBHbIE
BOIIPOCHI Kypca:

WUneansHblii ra3. 3aKoHBI UIEaILHOIO rasa.

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

R e

JlnmuHa cBoOOTHOTO Mpodera MOJIeKy 1. 3aKOH PAaBHOMEPHOTO PaCIIpe/IeICHUS YHEPTUH 110
CTETIEHsIM CBOOOIBI. SIBJICHHE TIepeHoca.

7. Teruiora. BHyTpeHHsIs SHEPTHSL.

CamocrosiTeqibHOEe pemieHne 3agad u3 cOopumka YeproBa, A.I. 3agaynuxk no d¢usuke mo teme
«MonexkyasipHas pU3HKN».

CamocTrosiTeIbHAsI NOATOTOBKA OTBETOB HA KOHTPOJIbHbIE BONPOCHI /Jisl  BbINOJHEHHUS
J1a00opaTOpHbIX padoT:

Tema N 14 Onpeoenenue MoaapHot 2a3080t NOCMOSHHOLU
KonTpoabHbIie BOpochI:
1. Kakas u3 u3mepsieMbIX BeIMYUH 00JIee BCErO BIUSET HA OTHOCHUTEIBHYIO OIIHOKY?

13



14
2. KakoB (pmu3n4ecKkuii CMbICT YHUBEPCAIBHOM Ia30BOM MOCTOSIHHOM?

3. Kak, He 10XHJasich TIOJHOTO YCIIOKOEGHHS KOPOMBICIIa BECOB, OINPENEIUTh UX HYJIEBYIO TOUKY (IeIeHHE
IIKaJbl, MPOTUB KOTOPOTO HAXOAUTCA yKa3aTelslb PU OTCYTCTBUU HArpy3Ku)?

Tema Ne 15 Hzmepenue ammocgheproco dasnenus

KonTpoabHble BOpochI:

1. Bo3moxkeH nu onbIT Toppryesin ¢ UCIOIb30BAHUEM BOBI BMECTO PTYTH?

2. Kakumu crioco6amMu MOXHO TIOBBICUTh TOYHOCTh U3MEPEHHSI aTMOC(HEPHOTO JaBieHUs?
3. YpaBHEHHE COCTOSIHUS UICATBHOTO Ta3a.

4. OcnoBHoe ypaBHeHne MKT uneanbHbix ra3oB. CKOpOCTH MOJIEKYII.

Tema Ne 16 Onpeoenenue ko3gh@uyuermos no8epxHOCMHO20 HAMANCEHUS HCUOKOCTEL
KonTpoabHble BOpochI:

1. B yeM 3akiirouaercsi CyTh MOBEPXHOCTHOTO HATSXKEHUS ?

2. Kak onpenensiercs BeJIMUYMHA U HAIIPABJICHUE CUJIbI TOBEPXHOCTHOTO HATSKEHUs?

3. Ha yeM ocHOBaH METOJ] UI3MEPEHUST S TP MOMOIIIH OIOPETKHU?

4. Ha yem ocHOBaH METOJ U3MEPEHUS S IPU NOMOIIM KalUUIIPOB?

5. Kakoe 3HaueHne uMeeT u3yuyeHue MOBEPXHOCTHOTO HATSKEHUS Il OMOIOTMH U MEIULIUHBI?
6. [IpuBecTn npuMepbl NPOSBICHUS B IPUPOIE CHII MIOBEPXHOCTHOIO HATSHKCHHUS.

Tema Ne 17 Ilposepka ypagHenus cocmosinus 2a3a

KonTpoabHble BOpochI:

1. Bennuuna, BeIYKcIIeHHas B ociieHel rpade Tadmuipl, okazanach HeOAMHAKOBOW. [1pu kakom
YCJIOBHH 3TO HE MPOTUBOPEUUT YTBEPIKICHHUIO O €€ TIOCTOSTHCTBE?

2. VYkaxkute 00CTOSATEIBCTBA, YXYAMIAIOIINE PE3YJIBTAT, HO KOTOPhIE TPYAHO yU€CTh HIIA YCTPAHUTH TPH
BBITIOJITHCHUH PAOOTHI.

3. IlepBoe Hauao TEPMOTUHAMUKH.

4. YpaBHeHnue Maiiepa.

Tema Ne 18 Onpeodenenue xosghghuyuenma nosepxHoCmMHO20 HAMANCEHUS. HCUOKOCTU MEMOOOM OMpbled
nemu

KoHTpoJsbHbIE BONPOCHI:

I. UT0 Takoe MOBEPXHOCTHOE HATSKEHUE KUJKOCTH, B UEM OHO MPOSIBIsETCS?

2. [Touemy oHU Tejla CMaYMBAIOTCS BOJIOM, & IPYTMe HE CMauUBaIOTCs?

3. Kak 3aBUCHT NOBEPXHOCTHOE HATSHKEHUE OT TEMIIEPATyphl?

4 [Touemy onmbIT MPOBOAWIICS HE C MPAMOJIMHEMHBIM OTPE3KOM MTPOBOJIOKH, & C IETIICH, UMEIOIIEH

[T-o6paznyro dhopmy?
Tema Ne 19 Onpeoenenue koagpguyuenma 1uHeuH020 pacuiuperus meepovlx mej
KonTpoabHbIie BOpochI:

1. JlnuHy cTepKHS U3MEPSIOT JIUHEHKON 10 HarpeBaHus. I3MEHUTCS T OKOHYATEIbHBIN pe3yybTar OmbITa,
€CJIM 3TO U3MEPEHHE BBITIOTHUTH M1OCTIE HarpeBaHUs?

2. B xakux equHunax uamepsercs kodhGuueHT auaeiHoro pacmupenus B CU?
3. OOBsICHUTE TEIUIOBOE PACUIMPEHHUE TBEPABIX TNl HA OCHOBE 3HAHMS O BHYTPEHHEM CTPOCHHHM BEIIECTBA.

Tema 4. Tepmonnnamuxa. (OIIK-4)

Jlexknus.
[TepBeiii 3akoH TepmoamHamuku. M3ompomeccsl. [{uknudeckue mpouecchl. [ukn Kapro. Koaddunment
MOJIE3HOTO JEHCTBUS TEIUIOBBIX MaiMH. BTopoil 3akoH TepMmonuHamuku. OOpaTumble W HeoOpaTUMbIE
nporeccol. DHTpornusa. CBoboaHas sHeprus. CTaTUCTUYECKHH CMBICI BTOPOTO 3aKOHA TEPMOJUHAMUKH.
Onykryanuu. TermoBas cmepTs BeenleHHON. [paHUIBI IPUMEHUMOCTH BTOPOIO 3aKOHA TEPMOJUHAMUKH.
Tperuit 3akoH TepMmomuHamuku. CraTHcTHUeckas (QHU3MKa M TEPMOAMHAMHKA. TepMOAMHAMHUYECKHE
¢bynkuuu coctossHus. KBaHTOBas M KilaccU4YecKasi CTaTUCTUKU.

IIpakTnyeckoe 3ansATHE.
Pemenue 3anad no reme «Tepmogunamukay.
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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.

3ananus 1J151 CAMOCTOSITEILHOI padoThI.
1. CamoCTOATENBHOE BHITIOJTHEHUE 3aJJaHUN 171 MPAKTUYECKUX 3aHATUH;

2. CamocrosiTenpHas mpopadoTka y4eOHOrO M Hay4HOTo MaTrepuara o Me4yaTHbIM, HIEKTPOHHBIM U
JPYTUM UCTOYHHUKAM;

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

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

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

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

8. DHTponus U CBOOOAHAs YHEPTUSI.

9. Tepmonunamuueckue GyHKIIMHA COCTOSHUSI.

10. Craructuueckoe UCTOJIKOBAHME BTOPOTO 3aKOHA TEPMOAMHAMHUKH.

11. Tperuii 3aKOH TEPMOIUHAMUKH.

12. PeanbHbIe rassi.

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

14. CMaunBaHue U KaWUISIPHBIE SBJICHUS.

15. ®opmyna Jlamnaca.

16. ArperatHble COCTOSTHHSI BeLIecTBa U (pa30BbIe MPEBpAILCHHS.

17. Bunapl cBs3ei.

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

Tema 5. DaexkrpocraTuka (IIK-1)
Jlekuus.

Onexkrpudeckuit 3apsaa. 3akoH Kynona. HanpsskeHHOCTH aneKkTpudeckoro nosis. [IpuHmun cynepno3uiuu.
ITorennuan. Pa3HocTh MOTEHITNAIOB.

JIMpneKTpUK B 3JIEKTpUYECcKoM moje. [umnonb. JIunonbHbli MOMEHT. DieKkTpudeckoe cmenieHue. [lotok
BeKTOpa HanpskeHHOCTH. Teopema Octporpaackoro-I'ayca. [Ipocreiimme mosms.

[IpoBonHuUK B anekTpuyeckoM noje. Pacnpenenenue 3aps10B Ha MPOBOAHUKE. DIEKTPUUECKOE 10JI€ BHYTPU
Y BHE MPOBOJHUKA. DIIEKTPOCTATUYECKAs 3alUTa.

DneKkTpudeckas €eMKOCTh. KoHaeHcaropbsl. OHeprusi 3JeKTpUYecKoro moss. IIIoTHOCTh 3Hepruu
AIIEKTPOCTATUYECKOTO TOJISI.

IIpakTnyeckoe 3aHsATHE.
Pemenue 3aau no teme « NEKTPOCTATUKAY.

Pemenune 3amau u3 coopuuka YeproBa, A.I. 3amaunuk mo ¢usmke 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.

JlabopaTopHble 3aHATHS.
Jlabopatopnas pabora Ne20. OnpeneneHue EeKTPOEMKOCTH KOHICHCATOPA.
3ananus AJ51 CAMOCTOSITeILHOI padoThI.

1. CamocTosTenbHOE BBIOTHEHNE 3aJaHUH TS Ta00PATOPHBIX U MPAKTUUECKHUX 3aHATHH;

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



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

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

Onektpuyeckoe cMmenienue. Teopema Octporpanckoro-I'aycca. Cuctemsl 3apsiAKEHHbBIX YaCTHIL.
[loTeHunan 37eKTPUUECKOTO MOJIs1. DKBUIOTEHIMAIBHBIE [IOBEPXHOCTH

[IpoBOOHUKHM B 3JEKTPUYECKOM MoJe. [[uanekTpruueckas MPOHUIIAEMOCTh arperaTHblX COCTOSTHUM.
Brpluucnenue npoCTeNInX IEKTPUYECKUX TTOJIEH.

DNeKTpoeMKOCTh. KOHIEHCATOPhI U UX COEAMHEHUS.

o

JIMBIEKTPUKH B 3JIEKTPUUECKOM I1OJIE.

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

CamocTrosiTeIbHAsI NOATOTOBKA OTBETOB HA KOHTPOJIbHbIE BONPOCHI /Jisl  BbINOJHEHHUS
J1a00paTOpHbIX padoT

Jlaboparopnas pabora Ne20. OnpeneneHue EeKTPOEMKOCTH KOHICHCATOPA.

KoHTposnbHBIE BONIPOCHI:

1. BoiBectu opMysibl AJis NapajIeIbHOTO U MOCIJIEA0BATEIBHOTO COSAMHEHNS KOHIEHCATO-POB?

2. KakoB ¢uzndeckuii cMmpica ko3 dunmenra nponopuronanbHoctu k?

Tema 6. [locTrosinnbiii ToK. (ITK-2)
Jlekumus.
Cuna u TIOTHOCTH 3JEKTpUYecKoro Toka. Kiaccuueckas aneKTpoHHAs TEOpHsl MPOBOJUMOCTH METAJIIOB.
3akoH OMa [J1g yyacTKa 1M U 3aMKHYTOrO KOHTypa. DJIEKTPOJABIKYIas cuia. 3akoH OmMa B BEKTOPHOM
dhopme. 3akon Bunemana-dpaniia.

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

Nonmzanms rta3zoB. Toku B ra3zax. HecaMocCTOSATENbHBIM Ta30BBIM pa3psi. OJEKTpUUECKas ayra.
CamocrosTenbHbIN ra30BbIi pa3psaa. KaronHsie mydm.

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

KonrtaktHble sBnenus. PabGora Bbixoga  37eKTpoHOB. KOHTakTHas  pa3HOCTh  MOTEHIIMAJIOB.
Tepmoonexrponnas smuccus. PazBerBiennsie snektpudeckue uenu. [Ipasuno Kupxroda.

PaboTa 1 MOITHOCTB 3JEKTpHUECKOro ToKa. 3akoH JIxoyns-JleHna.
IIpakTnyeckoe 3ansATHE.
Pewenue 3amay no reme «I10CTOSAHHBINA TOK».
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 MOMOILM MOCTHKA YUTCTOHA.
Jlabopatopnas pabota Ne22. Mzyuenwne 3akona Oma 1151 11eny IepEeMEHHOTO TOKa.
JlaGoparopnas pabota Ne23. CHsiTHE TeMIepaTypHON XapaKTEPUCTUKU TEPMOPE3UCTOPa.

3aganus AJ151 CAMOCTOSITEIbHOM PadoThI.
1. CamMocTosTenbHOE BBIOTHEHNE 33AaHUH IS Ta00PATOPHBIX U MPAKTUUECKHUX 3aHATHI;
2. CamocrosTenbHas mpopaboTka yueOHOro ¥ Hay4HOT'O MaTepuaa Mo Ne4yaTHbIM, 3JIeKTPOHHBIM U
JPYTUM UCTOYHUKAM;
Pexomennanumu: B pe3yjbTare caMOCTOATENbHOH PaldOThI CTYIEHT AO0JIKEH OCBOMTH OCHOBHbIE
BOIIPOCHI Kypca:
1.  TlocTosiHHBIN ANEKTpUYECKUM TOK. OCHOBBI KIIACCUYECKOM SJEKTPOHHOW TEOPHH MPO-BOIUMOCTH
METAJIJIOB.
2. Henpocratku kinaccuueckoit Teopur. CBepXNnpoBOAUMOCTh. CTOPOHHHE CUITBI.
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3. BriBoa 3akoHOB OMa u J[koyns-JIeHna B ki1accu4eckoi 3eKTPOHHOM TEOPHUH.

4.  TlocTostHHBIN 31eKTpUYECKHl TOK. OCHOBBI KJIACCHYECKOW 3JIEKTPOHHON TEOPUU MPO-BOAUMOCTHU
METaJJIOB.

5. DIJEeKTpUYECKUU TOK B AJIEKTpoaUTax. 3akoH OMa 111 MPpOBOAHUKOB BTOPOTO poa.

6. 3onuHas Teopus. PekomOuHaIms 1 BO30yX/1eHHE HEPABHOBECHBIX HOCUTENEH TOKA B TBEP/BIX TEJax.
7. DIEeKTpUYECKU TOK B Ta3ax.

8. DnexkTpuuecKkuil TOK B MOJYNPOBOAHHUKAX.

CamocTosiTeIbHOE pemIeHue 3aaaqd mo TeMe «I1oCTOSTHHBIH TOK).

CamocTosiTeIbHAsI TOATOTOBKA OTBETOB HAa KOHTPOJbHBbIE BONPOCHI IS  BBINOJHEHUS
J1a00paTopHBIX padoT.

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

1. Tlouemy B 9TOii paboTe MOXHO 3aMEHHTHh OTHOIIEHHE COMPOTUBICHHA OTHOIICHUEM J/JIUH 4YacTel
MIPOBOJIOKHU peoxopraa?

2. Ilouemy npu U3MEPEHUHU COMPOTUBICHHUI C TMOMOIIBI0O MOCTHKA YUTCTOHA HYXHO MPUMEHSThH ABOMHOM
KIIt04?

Jlabopamopnas paboma Ne 22. H3zyuenue 3akona Oma 014 yenu nepemenHo2o moxa

KoHTponbHbIE BOTPOCHI

1.  TloueMy mnojgHOE CONPOTUBIEHHE IOCIEAOBAaTEIbHOM LENM NEPEMEHHOIO TOKA HE PABHO CyMME
AKTUBHOT'O, EMKOCTHOT'O U UHIYKTHUBHOIO CONIPOTUBJIEHMS?

2. Kak u3MeHuTCs cujia TOKa B IOCJIEAO0BAaTENIbHON LENM U3 PE3UCTOpa, KOHJEHCATOPA M KaTyIIKU IIPH
YBEJIMUEHUH YaCTOThI IEPEMEHHOI0 TOKa?

Jlabopamopnas paboma Ne 23. Cuamue 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 COMPOTHUBIIEHUE TEPMOPE3UCTOPA B PA3INYHBIX MHTEPBAIAX TemIeparyp?

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

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

Tema 7. Marnerusm (OIIK-4)

Jlekumus.
Omeiter Modde, DiixenBasbna. MarautHoe mosne Toka. 3akoHbl buo-Caapa-Jlammaca u  Awmrmepa.
[Ipocreitmme MarautHbeie nong. Cuna Jlopennma. Bexkrop MarHuTHOW WHAYKUMH. HampsikeHHOCTh
MarHUTHOTO M0JiA. MarHUTHBIN NOTOK. MarHuTHBIN MOTOK YEPe3 3aMKHYTYIO TIOBEPXHOCTbD.
MarnuTHble CBOWCTBa BemiecTBa. J[lma-, mapa- u ¢eppomarHeTukd. 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 Lened MNepeMEeHHOT0 TOKa C OMHYECKUM
COIPOTUBJICHUEM, EMKOCTBIO U MHIYKTUBHOCTBIO. MOIIHOCTB IIEPEMEHHOIO TOKa. MmmenaHc.
KoneGarenbubiii koHTYp. CBoOOnmHble KoneOanus. CoOCTBEHHass YacToTa. 3aTyXalolme KoyleOaHus.
BrinyxaeHnblie koneOanus. SIBIeHUE AIEKTPUIECKOTO PE30HAHCA.
Oo6o06miennass Teopusi MakcBenna. BuxpeBoe snekTpuueckoe Moje. DJIeKTPOMarHUTHbIE BOJMHBI M HUX
oCHOBHBbIE cBoiCcTBA. [IIkana anekrpomarHuTHBIX BOJIH. PaguoBemanue. TeneBuaeHue.

IIpakTH4eckoe 3aHATHE.



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

JlaGopaTopHble 3aHATHS.
Jlaboparopnas padora Ne 24. OnpeneneHne WHAYKIIMA MATHUTHOTO TTOJISI IOCTOSSHHOTO MarHuTa.
3ajanus 1J151 CAMOCTOSITEJIbHOM PadoThlI.

1. CamocTosiTeIbHOE BHITIOTHEHUE 3aIaHUN TSI JTAOOPATOPHBIX U MPAKTUUECKUX 3aHSATHI;

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

Pexomennanumu: B pe3yjbTare CcaMOCTOSATEIbHOH PaldOThl CTYIEHT A0JKEH OCBOMTH OCHOBHbIE
BOIIPOCHI Kypca:

MarHuTHBIN MOMEHT, MarHUTHBIM IIOTOK.

DNEeKTpOMAarHUTHAsI MHAYKIIUS.

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

B3anMopneiicTBue napajieabHbIX IIPOBOJHUKOB C TOKOM.

3akoH buo-Caapa-Jlannaca.

MaruuTHO€ 1oJie MPSAMOJIMHENHOTO TPOBOIHUKA C TOKOM.

MarnutHoe nosne. OnsiT Uodde.

XN R DD =

9. OmnswIT DiiXeHBaIbAA.

10. 3akon Ammnepa.

11. MarautHoe 1oJie B BEIlIECTBE.

12. Iletns rucrepesuca.

13. TepMOMarHuTHbIE U TEPMOAIEKTpUUYECKUE (D (HEKTHI.
14. Cuna JlopeHua.

15. Dddexr Xomna.

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

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

Jlabopatopnas pabota Ne 24 OnpeneneHne HHIYKIIMA MarHUTHOTO TIOJISI TIOCTOSSHHOTO MarHuTa.
KoHTposnbHBIE BOIIPOCHI:
1. 3aBUCHT TM OTOPOC CTPEITKH TrajIbBAaHOMETPA OT CKOPOCTH JBHKCHUS MarHuTa?

2. Kakumu crioco6aMu MOKHO TIOBBICUTh UyBCTBHTEIBHOCTH JTJAOOPATOPHOM YCTaHOBKH, UCIIOIB30BAHHOM B
naHHOU pabore?

Tema 8. OnTuka (IIK-1)

Jlexknus.
DneKTpoMarHuTHas npupoja cBera. ONTHUECKUA U BUAMMBIM JIMANa30HbI AJIEKTPOMArHUTHBIX BOJIH.
BonnoBoe ypaBHeHnue. CKOpOCTh CBETA.
[Monsipu3arust AIEKTPOMArHUTHBIX BOJIH. DHEPreTHYECKUE B (POTOMETPHUECKHIE XapaKTEPUCTHKU CBETOBOTO
IIOTOKA.
Jucnepcusi cBeta. DNEKTpPOHHAsE TEOPUSl IAUCIIEPCUU. 3aKOHBI OTpaxkeHus: U mnpenomieHus. [lonspuzanus
CBETA MpU OTPAKCHUU W TpenomieHUH. KoappuimeHTsl oTpakeHus W TpeloMyeHus cBeta. PaccesHue
cBera. 3akoH Panes.
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WuTepdepeHiysi MOHOXpOMaTHUECKUX BOMH. Pa3HoCTh Xoma. YcnoBust nHTEp(HEpEHIMOHHBIX MAaKCHMYyMOB
1 MUHUMYMOB. Ctosiurie BOJHBI. IHTep(depeHns B TOHKUX TUICHKaX.

Wutepdepennonnsle npubdopsl. buonpusma. Wntepdepomerpsl. Ilpumenenue wuHTEp(EpeHIINOHHBIX
puOOpOB.

Hudpaxmus csera. [punmnun [oiirenca-®penens. Meron 30u @penens. Audpakius Openens Ha KpyriioMm
otBepcTur. JudpakmonHas pemerka.

JIBOMHOE JydenperoMIIEHHE B AaHM3OTPONHBIX Kpucrauiax. llomspusanms cBera Ipu  JIBOMHOM
nydenpenomieHuu. [lonspusannoHsabie GUIBTPHI.

OneMeHTapHas KBaHTOBAsl TEOpUs U3ITyueHus cBeTa. CIIOHTaHHOE U BBIHYXJACHHOE U3JIyUYEHHE.
Jlazepsr1. [Ipunnmn paboThl M KOHCTPYKITUA Jazepa. CBOKWCTBA JTa3€pPHOTO MU3TyUCHHUS.
PentrenoBckue myun. CHEKTpbl PEHTTEHOBCKOTO u3iMydeHus. Judpaxkiuss peHTreHOBCKHX Jydel Ha
Kpuctauimdeckoil pemerke. @opmynsl Byneda-bperra, Jlaysrpamma. Meron [lebas-Illepepa. DnemeHTHI
@Dypbe — ONTUKH.

IIpakTn4yeckoe 3ansATHE.
Pemenue 3anau no teme «OnTuka»

Pemenue 3amau u3 coopauka Yeprosa, A.I. 3amaunnk no ¢uszmke Ne28.1-28.10, 28.14-28.34, 28.36-28.40,
28.47,31.4-31.9.

JlabopaTopHble 3aHATHS.

Jlabopatopnass pabGora Ne25. OmnpeneneHue mokazaTessi TMPEIOMIICHUS CTEKJIa TMPUH  ITOMOIIH
IJI0CKOMapasuIeIbHON MIACTUHKH.

Jlabopatopnas pabora Ne 26. OnpeneneHue mokasaress TPEeJIOMICHHS CTEKJIa TPH MTOMOIIA MHUKPOCKOIIA.

JlaGoparopHnas pabota Ne 27. Ompenenenue (poKyCHOTO pacCTOSHUS M ONTUYECKON CHUIIBI cOOHMparomien
JIMH3BL.

Jlaboparopnas pa6ora Ne 28. Omnpenenenue r1aBHOrO (OKYCHOTO PACCTOSHUS pacCEUBAIOIIECH JTNH3HI.
Jlabopatopnas pabota Ne 29. Onpenenenue paanyca KpUBU3HBI JIWH3BI IO KojibllaM HeroToHA.

Jlaboparopuast pabora Ne 30. OmpeneneHue ATWHBI CBETOBOM BOJIHBI MPH TOMOINU IU(DPAKIUOHHON
PEIICeTKH.

Jlaboparopnas pa6ora Ne 31. Onpenenenue pa3pemaromieii criocoOHOCTH riasa.
Jlabopatopnas pabora Ne 32.. DkcriepuMeHTalbHAs MPOBEpKa 3aKkoHa Maitoca.

JlaGoparopnast pabGora Ne 33. W3ydenue BpalleHHs IUIOCKOCTH TMOJSPU3ALUU UM OIpeJesieHUe
KOHLICHTPALMU PaCTBOPOB C IIOMOLIBIO CaxapuMeTpa.

Jlaboparopuast pabora Ne 34. CpaBHeHue ko3(pPHUIIMEHTOB CBETOBOW OTAA4M JIAMITBI HAKaJTUBaHUS U
JTIOMUHECIIEHTHON JTAMITHI.

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

Jlaboparopnas pabota Ne 37. OnpeneneHue paboThl BRIX0O/IA AIEKTPOHA.

3aganus AJ151 CAaMOCTOSITEIbHOM PadoThlI.

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

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

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

1.  3aKoHBI FEOMETPUUYECKON ONTHUKH.

2. Tonkas mun3a. [locTpoenne n3o0paxxeHUil B THMH3E.

3. ®opmyna TOHKOU TUH3EL. Jle(eKThl TUH3.

4.  Unrepdepenmus ceera. OnbiT FOHTa.



WuTepdepenius cBeTa B TOHKOH IJICHKE.

Hudpakaus ceeta. Judpaknus Openens.

Hudpaxius Opaynrodepa.

[Tonsipuzanus ceta. [lonydeHune noisipu30BaHHOTO CBETA.
3akoH Maitoca.
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CamocrosiTeibHOEe pemieHne 3agad u3 cOopumka YeproBa, A.I. 3agaynuxk no d¢usuke mo teme
«OnTuka.

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

Jlabopatopnass pabGora Ne25. OmnpeneneHue mokazaTesdsi TMPEIOMIICHUS CTEKJIa TP ITOMOIIH
IJI0CKOMapasuIeIbHON MIaCTUHKH.

KoHTponbHbIE BOTPOCHI:

1. UYro Takoe nokasaresns npeiaoMieHus Beuectsa? Ou3ndeckuil CMbICI aOCOIOTHOTO U
OTHOCHUTEIIBHOT'O TI0KAa3aTese MPeIOMIICHHUS.

2. JIoKaxkuTe, 4To JIy4H, MaJArONUN Ha IJIOCKONIApaJUIeIIbHYO IJIACTUHKY, U BBILIEAIINM U3 HEE TI0CIIE
JBYX IPEIOMIIEHUH, TapajlIeIbHBbI.

3. ITouemy kapaHzall, OIyIIEHHBIM B CTaKaH C BOJOMW, KaXXeTcs 0OJbIlIe B TUaMETPE U
IIPETOMJIEHHBIM?

4. Kak uner nyd, nagamomuii Ha TpaHuIly AByX Cpell, UMEIOIIMX Pa3Hyl0 ONTHYECKYIO IIJIOTHOCTb, €CIIU
yrou ero najaenus 0° (st uns )?

5. Kak uner nyd, nagamomuii Ha TpaHuIly AByX Cpell, MMEIOIIMX Pa3Hyl0 ONTHYECKYIO IIJIOTHOCTb, €CIIN

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

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

7. Kak nonHoe BHyTpeHHEE OTpaKEHUE IPUMEHSIETCS B TEXHUKE?
Jlabopatopnas pabora Ne 26. OnpenencHue mokasaress IPEeJIOMICHHS CTEKJIa IPH MTOMOIIA MHUKPOCKOTIIA.
KoHTposnbHBIE BOIIPOCHI:

I. B kakom cinyyae oTHOCHTENbHAS TIOTPEUTHOCTh U3MEPEHUS MOKa3aTesl MpeoMIeHUs OyaeT
OO0JIBIIIE: KOT/IA TTOJIB3YIOTCS TOJICTOM MIJIM TOHKOM TUIACTUHKOM ?

2. [Ipu kakOM yCJIOBHM TOJICTOM CTEKJISTHHOM MJIACTUHKOW HEJIb3S MOJb30BaThCSA B JTAHHOM OMBITE?

3. Ecnu onpenenuTs mokasarenb MPpeIoMIICHUS OTIEIbHO KPACHBIX U (PHOJIETOBBIX ITYUYKOB JIydeH, Jis
KaKMX JIy4dei Hy»KHO OyzeT OoJblie mepemMerarb Ty0yc MUKpockorna?

4. IToka3ars X011 JIy4eil B IPOCTEUILIEM MUKPOCKOIIE.

5. UeM orpaHn4eHo YBEIMYEHUE ONTUYECKOTO MUKPOCKOTA?

6. B uém 3akmiouatorcs sBneHus chepuyeckoit abeppannu, XpoMaTHieckoi adbeppanuu, TMCTOpCUuu?

JlaGoparopHnas pabota Ne 27. Ompenenenue (poKyCHOTO pacCTOSHUS M ONTUYECKON CHUIIBI cOOHMparoIien
JIMH3BL.

KoHTposnbHBIE BOIIPOCHI:

Kak mpaktudeckn HaiiTH OKYCHOE PacCTOSTHUE JTBOSIKOBBIITYKJION JIMH3BI B COJTHEYHBIN JCHB?
CdhopmynupyiiTe mpaBUiIo 3HAKOB JIJIsi TOHKOU JTMH3BL.

['ne HamIM TEXHUYECKOE TPUMEHEHUE JIMH3bI?

Kakas cobuparommas 1uH3a gaet Oosnpliee yBeInueHHE — KOPOTKO(OKYCHAs! HITH JUTMHHO(OKYCHast?
Kakwue ouku HOCAT OaM30pyKue U JanbHO30pKue? JlaTh uepTexu, nosicHsone GyHKINUIO0 OYKOB.
Urto Takoe ontuueckas cuia JuH3bl? B kakux eAMHUIIAX OHA U3MEpseTCs?

NNk W=

[TocTpouTs N300pakeHne B COOMpArONIEH TWH3E Mpu: a) ; 0) ; B)

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

B kakux ontuueckux nmpubopax HalUIU IPUMEHEHUE JTHUH3bI?

Kak moctpouts nzobpaxkenue B paccenBarolieii tuaze? Jlath ueprex.

Kaxkast nuH3a Ha3pIBaeTcst TOHKOW? UTO Takoe ONTUYECKUIN LIEHTP JIUH3bI?

CdhopmynupyiiTe mpaBUiIo 3HAKOB IJIsi TOHKOU JTMH3BL.

Kakum 06pa3om orpenensiiock pacCToSTHUE O MHUMOTO W300pa)KeHUsI IPU BBITOJIHEHUH 3aaHHs?
[TocTpouTh H300paskeHUE B paccenBarolleii TuH3e pu: a) ;0) ; B)

A o e

JlaGoparopnas pabota Ne 29. Onpenenenue paanyca KpUBU3HBI JIMH3HI 110 KoJbliaM HeloToHA.
KoHTponbHbIE BOTPOCHI:

B uém cocrourt siBnenue uuTepHepeHInd BOIH?

Uro Takoe xomibiia Herorona? Kak onn o6pasyrorcs?

Kak nzmepsercs paanyc nuaTepepeHInOHHOTO Kobla?

Kakue BOJIHBI M HCTOUHUKHU HA3bIBAKOTCSI KOTEPEHTHBIMU?

Kak cooTHOCATCS paguychl TEMHBIX KOJIEL M paANyC KPUBU3HBI JIUH3bI?

[IpuBenuTe npumepsl 00pa3oBaHus HHTEP(PEPEHIIMOHHON OKPACKHU.

Nk W=

[TpuBeauTe mpuMepsl MPUMEHEHHU HHTEPPEPEHIINH B HAyKE U TEXHHKE.

Jlaboparopuast pabora Ne 30. OmpeneneHuie ATWHBI CBETOBOM BOJIHBI MPH TOMOINU IU(DPAKIMOHHON
PEIICTKH.

KoHTposnbHBIE BOIIPOCHI:

B uém cocrout siBnenne nudpaxiuu ceera?

Kak ycrpoena nudpakunonHas pemérka?

UTto Ha3pIBaeTCs MepuoaoM AUGPAKIIMOHHON PEeIETKH?

Kak oOpasyercst nupakiinOHHBIN CIIEKTP U YeM OH OTINYAETCS OT JUCTIEPCUOHHOTO?
UTo Ha3BIBAETCs pa3pemIaoIIei CIoCOOHOCTRIO TU(MPAKIIMOHHON PEIIETKH ?

R e

KakoBbI yciioBus HaOMIOIEHHS TUPPAaKINOHHON KapTUHBI? YeM oHa oTiH4aeTcs OT KapTHHBI,
KoTopast popMupyercsi B COOTBETCTBHH € 3aKOHAMH I'€OMETPHUUECKON ONTHKHU?

7. [Touemy nudpaKIIMOHHBIE MTOJOCH PA3MBITHI?

8. Kak u3meHuTcs BUII CIEKTpa MPH MCTIOJIb30BaHUU AUPPAKIIMOHHON PEIIETKU ¢ IEPUOJIOM B /1B
pa3a MEHBIINM, YeM B IIEPBOM OIBITE?

Jlaboparopnas pa6ora Ne 31. Onpenenenue pa3pemaroiieii criocoOHOCTH i1a3a.
KoHTponbHbIE BOTPOCHI:

Yro Takoe paszperaroniasi CiocOOHOCTb Iy1a3a?

[TokazaTh X0z My4elt npu nonagaHuu U300paKeHUs MPeAMETa Ha CeTUaTKy Ivia3a.
Yewm sBnsieTCS XpyCTaIUK Iv1a3a s Jiydel cera’?

UTto Takoe TaIbHO30PKOCTh M OJM30PYKOCTH?

[Toyemy npoOGecKoBbIe MasYKH y aBTOMOOHMIIEH HUMEIOT KPACHBINA U OpaHKEBbIi BET?

A S e

Kakas JJIMHA BOJIHBI CBE€Ta HauoOoee BOCIIpUUMYHUBA rmazom?

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

KoHTposnbHBIE BOIIPOCHI:

Uto Takoe JIMHEHHO MOJISIPU30BAHHBIN CBET, €CTECTBEHHBIN CBET, YACTUYHO MOJISPHU30BAHHBINA CBET?
Kakumu ciocob6aMu U3 €CTeCTBEHHOTO CBETa MOYKHO TMOJIYYHUTh OIS PH30BAHHEIN CBET?

Kak sxcniepuMeHTanbHO BBISICHUTD, SIBISIETCS JIU CBET MOJISPU30BAHHBIM WM HEMOISPU30BAHHBIM ?
B ueMm cocTouT CBOMCTBO IUXpOU3Ma MOISIPU3ATOPOB?

Cdopmynupyiite 3akoH Mairoca.

A o e

Cdopmynupyiite 3akon bproctepa.



7. UYTo CIIy’)KUT UCTOUHUKOM €CTECTBEHHOIO CBETA B yCTAHOBKE?

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

KoHTposbHBIE BONIPOCHI:

1. UTto Takoe eCTeCTBEHHBIN CBET U MOJISPU30BAHHBIN CBET?

2. [Tepeuncnure npuOOPHI, MO3BOJISIONINE U3 ECTECTBEHHOTO CBETA MOTYYUTH ILIOCKOIOISPHU30BAHHBIN
CBET.

3. OOBsicHUTE MPUHITUI OMPEICIICHUS KOHIICHTPAITUHN CaXapHOTO PACTBOPA CaXapHUMETPOM.

4. Kakue BemecTsa Ha3pIBatOTCA ONTUYECKH AKTUBHBIMU?

S. B uém ¢uzndeckast mpuuMHa MOBOPOTA IUIOCKOCTH MOJIIPU3AIMU TIPU TPOXOXKACHUHU CBETA Yepe3
BELIECTBO?

6. Kak u3mensieTcs yaenbHOe BpallleHue B 3aBUCUMOCTHU OT JJTUHBI BOJHBI?

7. [Touemy mipu paboTe ¢ caxapuMeTPOM HEOOXOAMMO MPUMEHSATH CBETO(DHIBTPHI?

8. OOBsicHUTE IPUHLIUIT PaOOTHI MOIYTEHEBOTO aHAJIN3ATOPA.

Jlaboparopuast pabora Ne 34. CpaBHeHue Kkod3(pPHUIIMEHTOB CBETOBOW OTAA4M JIAMITBI HAKaJTUBaHUS U
JTIOMUHECIEHTHON JTAMITHI.

KoHTposbHBIE BONIPOCHI:

1 1. JlaiiTe onpeneneHue: CBETUMOCTh, CHJIa CBETA, CBETOBOM MOTOK, OCBEMIEHHOCTD, SIPKOCTh. B
KaKHX €IMHULAX U3MEPSAIOTCS 3TH BEIMYMHBI?

2 2. KakoBbI ycTpOWCTBO ¥ MPUHIMUIT IEUCTBHUS JIIOMUHECIEHTHOM JIaMIIbl, HCTIOJIb3YEMOM B ATOM
pabore?

3 3. [Touemy k03 GHUITHEHT CBETOBOM OTAAYHU JTFIOMUHECIICHTHON JIaMIIbI OOJIBIIIE, YEM JIAMITHI
HaKaJMBaHUs?

4 4. [Touemy B 3TOI pabOTE UCIIONB3YETCS]  YacTh JIIOMUHECIIEHTHON TPyOKu?

55. [epeuncnure BuabI HOTOM3MEPUTETHHBIX TPUOOPOB.

JlaGoparopnas pabora Ne 35. MccnenoBanue 3aBUCUMOCTH CHITBI (DOTOTOKA OT OCBEILICHHOCTH.
KoHTponbHbIE BOTPOCHI:

1. Kak ycrpoen ceneHoBbIi (poTO371€MEHT?

2. Kak 3aBucut cmiia potoroka oT 0CBEmEHHOCTH MOBEPXHOCTH (PoTodemera?

3. Kak ciemyeTr u3aMeHUTh pacCTOSHUE OT JIaMITBI 710 (POTOIIEMEHTa, YTOOBI CHJIa TOKA YBEIMYMIIACH B
1Ba pasa?

4. [Toyemy BO BpeMsi BBIITOJTHEHUS OTIBITA HEJb3sI U3MEHATH MOJIOKEHNE (POTOAIEMEHTA U HAKaJl HUTH
JIaMIIbI?

S. 3ayeM BHYTpH TpyObl mprlopa caesanbl 3aluTHRIe pEOpa 1 MoYeMy OH BHYTPH OKpaIleH YEpHOH
MaTOBOM Kpackou?

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

7. Kak 3aBUCUT OCBELIEHHOCTD OT yIUIa NaJACHUs NTapaJIJIENIbHBIX JIy4eil Ha OCBEIIAEMYIO TOBEPXHOCThH?

Jlaboparopuast pabora Ne 36. I'pamyupoBka CIEKTPOCKOIA W OMpEICNICHHEe UIMHBI CBETOBOI BOJHBI I10
IpayupOBOYHOU KPUBOM.
KoHTposnbHBIE BOIIPOCHI:

1. OOBSICHUTE YCTPOMCTBO CIIEKTPOCKOIIA U HAPUCYWUTE X0/ CBETOBBIX MTYYKOB B HEM.
2 B uém cocrout siBieHue nucnepcuu ceera’

3. Kaxk nokazarens npesomiieHus CTeKa 3aBUCUT OT JJTMHBI BOJIHBI?

4 C KaKoil IeJIbI0 CTPOUTCS TPaAyupPOBOUHAs KpUBasi?
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S. KoTopslit U3 1BYX MapauieabHbIX MyYKOB CBETAa — KPACHBIN MM (PUOJIETOBBIN — CHUIIbHEE
OTKJIOHSIETCSI OT MIEPBOHAYAJILHOTO HAIIPABJICHUS IIPU IPOXOKACHUN Yepe3 NpU3My?

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

7. J11s1 4ero UCIoNb3y 0T CIEKTpaTbHbIC MPUOOPHI? Kakue TUITBI ClIEKTpaIbHBIX TPUOOPOB BaM
W3BECTHBI?

JlaGoparopnas pabota Ne 37. Onpenenenue paboThl BBIXOJa AIEKTPOHA.
KoHTponbHBIE BOTPOCHI:

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

2. OT KaKuX XapakTEPUCTHK 3aBUCUT CHJIa (POTOTOKA B LIeTIH, coneprkaiiei GpororneMent?

3. [Touemy B maboparopHOii yCTaHOBKE KaTof OTOITEMEHTA COSTUHSACTCS C MOIOKUTEITHHBIM
IIOJIFOCOM MCTOYHMKA HAIPSKEHUS?

4. MO’XHO JI1 ¢ IOMOIIbIO YCTAHOBKH, HCIIOJIB3yeMO B paboTe, ONpenenuTh MocTossHHYo [lnanka?
5. UTto mpou30iiieT, eciii B CXeMe J1abopaTOpHON YCTAaHOBKH U3MEHHUTH MOJSPHOCTH TOIKITIOYCHUS
VCTOYHUKA HAIMPSKEHUSI HA IPOTUBOIIOJIOKHYIO?

6. HazoBute Tanst hoTodrddexros.

7. [TpuBeauTe mpuMepHl MPAKTUIECKOTO NCTIONB30BaHUs ABlIeHUs (hoTodddekra.

Tema 9. dsiemenTbl KBaHTOBOM Teopuu. (ITK-2)
Jlekumus.
TermoBoe wusnmydenue. 3akoHbl Kupxroda, Credana - bonbimana, Buna. dopmynsr Penes-/[xuHca.
VnerpaduoneroBas karactpoda. Dopmyma Ilmanka. KBaHTOBBIM XapakTep wu3MydeHUs. BHemrHMit
dotorpdext. OmpiTer A.I.CroneroBa. YpaBuenue OiHmTelHa. Jddext Komnrona. JlaBienue cpera.
3akoHbl coxpaHeHnus sHeprun B d¢dekre Komnrona. BomHoBbie cBoiicTBa wactuil. ['mnore3a ne bpoiins.
[Tpunnun HeonpeneneHHocTH. YpaBHenue lIpeaunrepa. Bomuosas dynkiusa. KopmycKyaspHO-BOITHOBOM
nyanu3M. KBaHTOBO-pasmepHble CTPYKTypbl. KBaHTOBBIE cOCTOSHHMS aTOMOB W MoJekya. HuBepcus
KBAHTOBBIX COCTOsIHUM B BemiecTBe. OnepaTopsl GU3NYECKUX BEIUYUH.

IIpakTn4yeckoe 3ansATHE.

Pemenue 3amad no reme «71€MEHTBI KBAHTOBOW TEOPUUNY.

Pemenue 3amau u3 coopuuka Ueprora, A.I". 3agaunuk no pusuke Ne34.1-34.18, 35.1-35.9, 39.3, 39.4.
3ananHus AJ151 CAMOCTOSITEILHOI padoThI.

1. CamocTosTENbHOE BBINOJIHEHUE 3aJaHUM ISl IPAKTUUECKUX 3aHITHI;

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

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

3akonbl Kupxroda, Credana - bonsimana, Buna.

®opmyinsl Penes- xunca u [1nanka. KBaHTOBBIM XapakTep U3IydeHHUs.
Bremnnii poroaddexr. Onbiter A.I.CTonerora.

VYpaBHeHue DUHIITEIHA.

Oddexr KomnTona.

JlaBneHue cBeTa.

KopnyckyisspHO-BOJTHOBOM JyaJTU3M.

NN R DD

®dopmyna ae bpons.

9. VYpasuenue lllpenunrepa.

10. IIpuHIMO HEONPEAEIEHHOCTH.

11. Knaccudukamnms s3meMeHTapHbIX U (yHAaMEHTATbHBIX YaCTHII.
12. Kocmuyeckue mydu.
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13. IMKJIOTpOHHBIN PE30OHAHC.
14. DBomronua BeceneHHoH.

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

Tema 10. OcHoBbI aToOMHOI U sinepHoil pusuku. (ITIK-1)
Jlekumus.
Omeitel Pesepdopna. Iloctymarer bopa. Boposckas teopusi atoma. Onbit ®panka u I'epma. ATombl
BOZIOPOJIa M IICJIOYHBIX MeTaioB. CHUH 3JeKTpoHAa. MarHuTHbeIE MOMEHT atoMma. JddekT 3eemaHa.
[Mpunmun Ilaymu. Ilepumonuueckas cucrema nsnementoB .M. MengeneeBa. CoctaB sapa aroma.
B3aumoneiicTBUe HYKJIOHOB B siipe. SAepHbIe CHIIBI U MOJIENIM aTOMHOTO siapa. LIMKIOTpOHHBIN pe30HaHC.
EcrecTBeHHas M MCKyCCTBEHHAs paJMOAKTUBHOCTh. SiepHble peakuuu, neneHue saep. LlenHsie peakiuu.
Hcnonb3oBanue simepHoil sHepruu. TepmosigepHass peakuusi. OCHOBHBIE BHJBI 3JIEMEHTAPHBIX YaCTHIIL,
METOJIbI MX peructpanun. CucTeMaThKa 3JIEMEHTAPHBIX yacTull. KBapku.

OcCHOBHEI€E dTarbl PBOJIOINNA 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 AJ151 CAMOCTOSITEILHOI padoThI.

1. CamocTosTENbHOE BBINOJIHEHUE 3aJaHUM ISl IPAKTUUECKUX 3aHITHI;

2. CamocTosTenbHas MpopadoTKa y4eOHOro U Hay4qHOTO MaTrepraa Mo Me4aTHbIM, JJIEKTPOHHBIM U
JOPYTUM UCTOYHHKAM;

PexoMenpanuu: B pe3yabTare CamMOCTOATENbHON PpadOTBI CTYIEHT [J0JIK€H OCBOMTbL OCHOBHbIE
BOIIPOCHI Kypca:

EcTtecTBeHHAst U NCKyCCTBEHHAsI paAMOAKTUBHOCTD.

SnepHble peakuuy, JEICHUE Saep.

[lenHbie peakuuu.

Hcnons3oBaHue sA€pHOU SHEPTUM.

®opmyna [1nanka.

Oddexr Komnrona.

Atom D.Pesepdopna.

Teopus bopa.

NN R DD

CamocrosiTeibHOEe pemieHne 3agady u3 cOopumka YeproBa, A.I. 3agaynuxk no d¢usuke mo teme
«OCHOBBI ATOMHOH U sIAePHON (PU3NKI».

4. KoHTpO/Ib 3HAHUI 00yYAKOIIMXCS U THIIOBbIE OLIEHOYHbIE CPeICTBA
4.1. Pactipenenenue 6amios:

baniabHO-peHTHHTOBBIE MEPOTIPUSATHS HE MPETyCMOTPEHBI

4.2 TunoBsie OLIEHOYHBIE CPEACTBA TEKYIIIETO KOHTPOJIS

KounrtpoJsbHnasi padora

Tema 1. Kitaccnueckasa MexaHuka



1. OnpenenuTh CKOPOCTh V. U MOJTHOE YCKOPEHUE a B MOMEHT BpeMeHH t=2 ¢, €CJIM OHa JIBUKETCS 110
OKpYXHOCTH paanycoM R=1 m cornacHo ypaBHeHuio x = At+Bt3, rne A=8 m/c, B=-1m/c3, x
-KpUBOJIMHEWHAs! KOOPIMHATA, OTCYUTAHHAS! OT HEKOTOPOU TOUKHM, IPUHSATOM HAa HAYAIBHYIO, BIOJb
OKPYXHOCTH.

2. ITo HeGonpIIOMY KYCKYy MSTKOTO eJe3a, JexalleMy Ha HakoBajbHe Maccoit m1=300 kr, ynapsier MoJIoT
maccoii m2=8 kr. Ompenenuts KIIJ| h ynmapa, ecnu ymap Heynpyruil. Ilome3Hoil cuutarh 3HEpruo,
MOLIEIIIYIO Ha JIe(OpMaLIMIO KycKa KeJe3a.

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

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

5. KommuectBo BemiectBa renust n=1,5 Momp, Temmeparypa T=120 K. Omnpenenuts cyMMapHyo
KMHETUYECKYI0 S3HEPTHI0 EK MocTynaTenbHOro IBUKEHHUS BCEX MOJIEKYJ 3TOTrO rasa.

Onpoc

Tema 1. Kitaccnueckasa MexaHuka

1. Ilouemy noiaHOE CONPOTUBIEHHUE MOCIIEI0BATEIbLHON LIENHU IEPEMEHHOTO TOKA HE PABHO CyMMe
AKTUBHOT'O, EMKOCTHOT'O M UHIYKTHUBHOIO CONIPOTUBIIEHMS?

2. Kak n3MeHuTCs cuiia ToKa B IOCJIEI0BaTEIbHON LIENMU U3 PE3UCTOPA, KOHJAEHCATOPa U KaTyIIKH pU
YBEJIMUEHUH YaCTOThI IEPEMEHHOI0 TOKa?

3. Kak 3aBHCHT CONPOTUBIEHUE TEPMOPEZUCTOPA OT TEMIIEPATYPhI?

4. B0 CKOJIBKO pa3 U3MEHWJIOCH CONTPOTUBIIEHUE TEPMOPEZUCTOpA Mpu ero HarpeBanuu ot 20 1o 70 °C?
OnMHAKOBO JIM U3MEHSIETCSI CONPOTHUBIIEHUE TEPMOPE3UCTOPA B PA3IUYHBIX MHTEPBAIAX TemIeparyp?

5. BeicTpo WM MEIUIEHHO HAJl0 HarpeBaTh BOY B CTaKaHe, YTOObI MOIYYUTh OoJiee TOUHBIN rpaduk
3aBHCHMOCTH CONPOTUBIICHUS TEPMOPE3UCTOPA OT TEMIIEPaTyphl?

6. Kak, nonb3ysach TepMOPE3UCTOPOM, OMMETPOM U MOTyYEHHBIM IPaQHUKOM, U3MEPUTH HEU3BECTHYIO
TEeMIIepaTypy BOJbI B cTakaHe?

IIpakTn4yeckoe 3aaHue 1l MPAKTHYECKOH MOATOTOBKHU

Tema 1. Knaccuueckast MexaHuka
. Pa3paborarh 3a1anus o Gpu3uke ¢ UCIOIIb30BaHUEM UTPOBBIX MOMEHTOB.
. Pazpaborarb 1abopaTtopHbIii MPAaKTUKYM, UMEIOIINNA MPAaKTHYECKOE TPUMEHEHHE.
. Pazpaborats naGoparopHbie pabOThl Pa3IUYHBIX THIIOB.
. Paspaborars u mpopenars JOMaIHIOKW 1a00paTopHYIO padoTy.
. Pazpaborats u nmponenars 1abopaTopHyIo padoTy ¢ MPUMEHEHHEM HH(POPMAIIMOHHBIX TEXHOJIOTHH.

AN N kW -

. PazpaboraTh kauecTBEHHbIE 3a/1a4M MPAKTHUECKON HAIIPABICHHOCTH.

Tema 3. MonekynsipHast pu3uka.
. Pa3paborarhb 3a1anus o Gpu3uke ¢ UCIOJIb30BaHUEM UTPOBBIX MOMEHTOB.
. Pazpaborarb 1abopaTopHbIii MPAaKTUKYM, UMEIOIINNA MPAaKTUYECKOE TPUMEHEHHE.
. Pazpaborars naGoparopHbie pabOThl Pa3IUYHBIX THIIOB.
. Paspaborars u mpopenars JOMaNIHIOK0 J1a00paTOpHYIO padoTy.

Dn B W N =

. Pazpaborats u mponenars 1abopaTopHyI0 padoTy ¢ MPUMEHEHHEM HH(POPMAIIMOHHBIX TEXHOJIOTHH.

Tewma 4. TepmoanHaMHuKa.
1. Pazpaborathb 3amanus 1o (pu3mke ¢ UCIOIb30BAHUEM UTPOBBIX MOMEHTOB.
2. Pazpaborats 1abopaTopHbIi MPAKTUKYM, UMEIOIIUNA MPAKTUYECKOe TPUMEHEHHE.

25
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3. Pa3paborarb 1aboparopHbie pabOTHI pa3IHYHBIX TUIIOB.
4. Pazpaborats 1 IpojeiaTh JOMAITHIOK JJA00OPATOPHYIO padoTy.
5. Pa3paborarb u npozenars 1ad0paTopHyIo paboTy ¢ MPUMEHEHNEM NWH(POPMALMOHHBIX TEXHOIOTHI.

TecTupoBanme

Tewma 1. Knaccuueckast MexaHuka
Tunosble 3a1aHns 0JIUI/TECTA M0 TEOPETHYECKOMY MaTepPUAILY:
1. MOMEHT MHEpPIMU MAaTepUATBHON TOYKH:
a) cKaJsIpHAasi BeJIMYMHA, PAaBHAS POM3BEIEHUI0 MACCHI TOYKH HA KBAJIPAT ee PACCTOSIHHS /10 OCH,
0) BelIMuKHA, paBHasg CyMM€ MOMEHTOB MHEPIIMU BCEX TOUYEK Tea,
B) BCJIMYKMHA, paBHAs IIPOU3BCACHUIO CUJIbI HA IJICHO 3TOU CHIJIBI,
I') CKaJIsipHasi BEIMUMHA, paBHAsI IPOU3BEICHUIO 3aps/ia TOUKH Ha PACCTOSIHUE MEXK/1y LIEHTpaMU Macc.
2. SIBneHueM pe3oHaHCa HA3bIBAIOT:

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

0) pe3koe BO3pacTaHUe aMILIMTYbI KOJIeOAHUIA NPH COBNAAEHUHN YACTOThHI COOCTBEHHOH M
BbIHYK/I€HHOW CHJIbI,

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

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

3. buenue 310:

a) cJI0KeHMe IBYX KoJIeOaHNi ¢ OJTM3KNMHU YaCTOTAMM,
0) BBIYMTAHUE JBYX KOJIeOaHUH C OJTU3KUMHU YaCTOTAMH,

B) CJIOKEHUE JIByX KoJeOaHU C OAMHAKOBBIMH YaCTOTaMH,
') BBIYUTAHUE JBYX KOJIEOAHUH C OJUHAKOBBIMH YaCTOTaAMHU.

4.3 IIpomexxyTouHast aTTeCTAIMA 110 AUCIUIUIMHE MPOBOIUTCS B JopMe 3adeTa, IK3aMeHa

Tunossie Bonpocsl 3auera (OIIK-4, ITK-1, IT1K-2)
OCHOBHBIG IIOHATUS KMHEMAaTUKNU
CxopocTb.
Yckopenue.
Kunemarnka abcomoTHO TBEp0TO Tena. CBsI3b TUHEHHBIX U YITIOBBIX XapaKTEPUCTUK JIBHKCHHUS.
JIBukeHue Tena, OpOIIEHHOTO MO/ YIIIOM K TOPU30HTY.
Cwuna u macca. 3akonbl HeroTona. [TpyHIMN HE3aBUCUMOCTH JEHCTBUS CUJL.
NMnynsc Tena. 3akoH COXpaHEHUsI UMITYJIbCa.

X NNk WD =

JIBm>keHue Tena ¢ mepeMeHHoN Maccol (ypaBHeHHe MemepcKkoro).

e

MexaHndeckuil IpUHLIUIT OTHOCUTENBHOCTH (IpuHIMI ["anues).

—
)

. CuJbl TpeHUS U YTIPYTOCTH.

—
—_

. Cuna tsoxkectu. Bec tena.

—
[\

. Cunbl u"epiuu. [IpuHIMI S5KBUBAJIECHTHOCTH.

[S—
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. OCHOBHOI1 3aKOH AWHAMHKHU BPAINATCIILHOTO ABUKCHUS.

—
N

. Teopema llITeitHepa. MOMEHT MHEPIIUH MPOCTEHIIIUX TEI.
. OHeprus u pabota.

—_—
AN W

. 'apmonnueckue konebanus. Maremarnueckuii U GU3NIECKUA MaITHUKH.

[S—
J

. CrnoxxeHue rapMoOHHUYECKUX KoneOanuil. BekropHast quarpamma. 3aryxaromue KojneoaHusl.



18.
19.
20.
21.
22.
23.
24.
25.
26.
27.
28.
29.

27
KunemaTuka BOJIHOBBIX MPOIECCOB.
CoynapeHnue Tell.
Craruka.
Teopust oTHOCcUTENbHOCTU. PensituBucTckue 3¢ GeKTsl.
DIEMEHTHI a3p0- U TUAPOANHAMUKH.
VYpaBHenue bepnynu.
WneannHelii Ta3. 3aKoOHLI UAEAILHOIO rasa.
VYpaBuenue MenpeneeBa-Knaneiipona. 3akonsl ABoraapo u JlansroHa.
OCHOBHOE ypaBHEHHUE MOJIEKYJIIPHO-KUHETUYECKON TEOPHUHU.
Pacnpenenenune monexyn mmo ckopoctsaiMm. OnbiT TepHa.
Bapomerpuueckas popmyna. Pactipenenenue bonbuimana. OnsiT [leppena.
Jlnuna cBoOoHOTO Mpobera MoJieKysl. 3aKOH PABHOMEPHOT'O paclpeesIeHNs 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.
51.

Tennora. BHyTpeHHsIs1 SHEprUsl.

[TepBobiit 3akoH TepMoarHAMUKH. TermioeMkocTb. 3akoH [iononra u [1tu.

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

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

DHTpomnus U CBOOOTHAS YJHEPTHSL.

TepmoanHamuueckue PyHKIIUU COCTOSIHHSL.

CrarucTuyeckoe UCTOJIKOBAaHUE BTOPOTO 3aKOHA TEPMOJIMHAMHUKHU.

Tpetuii 3aKOH TEPMOAUHAMUKH.

PeanbHbIe ra3bl.

3akoH Mamroca.

Kunkocru. [loBepxHoctHoe HaTspkeHHE. [loBepXHOCTHAsS SHEPTHSI.

CmauuBaHMeE 1 KalTWJUISIPHBIC SIBJICHHUS.

®opmyia Jlamaca.

ArperatHble COCTOSTHUS BEIIEeCTBa U (pa30BbIe MpeBpaiieHus. Buapl cBszeit.

Onexrpuueckuil 3apsa. 3akoH Kyinona. HanpspkeHHOCTD 21€KTpUYECKOTO TOJIS.
Onekrpuyeckoe cMmenienue. Teopema Octporpanckoro-I'aycca. Cuctemsl 3apsAKEHHbBIX YaCTHIL.
[ToTeHuuman 3neKTpUYECKOTo Mojsl. DKBUIIOTEHI[MATbHBIE TOBEPXHOCTH

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

OnekTpoeMKOCTh. KOHIeHCATOphI M UX cOeAMHEHUS. JIUIEKTPUKH B JIEKTPUYECKOM I10JIE.
[TocrosiHubIM 3neKkTpudecKuil TOK. OCHOBBI KJIACCUYECKOM 3JIEKTPOHHOM TEOPHUH MPOBOIUMOCTH

MCTaJIJIOB.

52.
53.
54.

Henocrarku kiaccuueckoit Teopun. CBepXnpoBoAUMOCTb. CTOPOHHUE CUJIBI.
BriBoa 3akoHoB OMa u [[oyiis-JIeHIa B KiIacCM4eCKOM AIEKTPOHHON TEOPHH.
[TocrosiHuBIM 3neKTpudecKril TOK. OCHOBBI KJIACCUYECKOM 3JIEKTPOHHOM TEOPHUH MPOBOIUMOCTH

MCTaJIJIOB.

55.
56.
57.
38.
59.
60.
61.
62.
63.

DNEKTPUYECKHUI TOK B 3JIEKTPOJIUTAX.

3akoH OMa Ji71s1 MPOBOJAHUKOB BTOPOTO poja.

3onHas Teopusi. PekomOuHaIus 1 Bo30yKIeHHE HEPAaBHOBECHBIX HOCUTEINICH TOKA B TBEP/IBIX TEJaX.
DJNIEKTPUYECKUI TOK B Ta3ax.

DNEKTPUYECKUI TOK B MOIYNPOBOIHUKAX.

MarHuTHbIM MOMEHT, MArHUTHBIA MMOTOK. DJIIEKTPOMArHuTHasE HHAYKIIHS.

MarnuTHoO€ o€, CO3/1aBaeMO€ JIBHKYIIUMCS JIEKTPUUECKUM 3apsJIOM.

MarautHoe noJjie KpyroBoro Toka.

B3anmopeiicTBue napajuieaIbHbIX IPOBOJHUKOB C TOKOM.



64. 3akon buo-Casapa-Jlannaca.

65. MarautHO€ 1oJie MPSIMOJIUHEHHOTO TPOBOIHUKA C TOKOM.

66. Maruutnoe none. Onsit Hodde.

67. OnwIT DiiXeHBaabaa.

68. 3akoH Ammepa.

69. MargutHoe 1noJjie B BEIIECTBE.

70. Ilemns rucrepesuca.

71. TepMoMarHuTHBIE ¥ TEPMOIJICKTpUUECKUE IPDEKTHI.

72. Cuna Jlopena.

73. Dddext Xomna.

74. 3akoHbBI FEOMETPUYECKOIN ONTHKU.

75. Wnrtepdepenmus cera. OnbiT FOHTa.

76. UHTepdepeHius cBeTa B TOHKOW TIJICHKE.

77. Mudpaxmus cBera. Judpakums Openensi.

78. Hudpaxus Opaynrodepa.

79. Tlonspuzanus ceeta. [lonydeHne noisipu30BaHHOTO CBETA.

80. Toukas nun3a. [locTpoeHne n3o00pakeHNUi B INH3E.

81. dopmymna ToHKOM TUH3BL. JleheKTh JTHH3.

82. 3akonsl Kupxroga, Crepana - bonsiimana, Buna. ®opmynsl Penes-xunca u [Tnanka.
83. KBaHTOBBIN XapakTep U3JIyUYEHUs.

84. Buemnuii pororddexrt. OnbiTe A.I.Cronerona.

85. VYpaBHeHue DHIITENHA.

86. Dddext Komnrona. /[aBnenue cBera.

87. EcTecTBEeHHAas U UCKYCCTBEHHAs PaAMOAKTUBHOCTD. S€pHbIE peakinu, AeICHUE Saep.
88. Llennsle peakiuu. Mcnonb30BaHue SAEpHON SHEPTUU.

89. ®opmyna [Inanka.

90. KoprnyckynasipHO-BOTHOBOW Jyald3M.

91. ®opmyna ae bpoiins.

92. Vpasuenue lllpeaunrepa.

93. IIpuHIMI HEONIPEAETECHHOCTH.

94. Atom D.Pesepdopna.

95. Teopus bopa.

96. KBanrtoBble uncina. «/IHBepcus» KBAaHTOBBIX COCTOSIHUI B BELIECTBE.
97. Knaccuduxamus 31eMeHTapHbBIX U (PyHIaMEHTAIbHBIX YACTHII.
98. Kocmuueckue syuu.

99. IMKIOTPOHHBIN pE30HAHC.

100. Oomtouust Beenennoii.

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, €CIId OHa JIBIDKETCS TI0
OKpY)KHOCTH paauycoM R=1 ™M commacHo ypaBHeHuo Xx = 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 eJe3a, JexalleMy Ha HakoBajbHe Maccoit m1=300 kr, ynapsier MoJioT
maccoii m2=8 kr. Ompenenuts KIIJ| h ynmapa, ecnu ymap Heynpyruil. Ilone3noil cuutarh 3HEpruo,
MOLIEIIIYIO Ha Ie(OpMaLIMIo KycKa KeJe3a.



3. Ha 06on maxoBuka auamerpom D=60 cM HaMOTaH MIHYp, K KOHIy KOTOPOTO MPUBS3aH rpy3 Maccoil m=2
Kr. OnpeaenuTb MOMEHT UHEPIUHU J MaXOBHUKa, €CJIM OH, BPAIasiCh PABHOYCKOPEHHO MO/ JEHCTBUEM CHUJIbI
TSOKECTH T'Py3a, 3a BpeMs t=3 ¢ mproOpes yIIoBy0 CKOPOCTh W=9 pajy/c.

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

5. KommuectBo BemectBa renuss n=1,5 wmonb, Temmneparypa T=120 K. Onpegenuts cyMMapHYIO
KMHETUYECKYI0 SHeprui0 Ex mocTynarenbHOro IBUKEHHS BCEX MOJIEKYJ 3TOTO rasa.

6. Bogopon maccoit m=2 r 3aaumaeT oobeM V=2,5 1. Onpeaenutsb cpeaHee YUCI0 CTOIKHOBEHHHN < Z > B
€IMHUILY BPEMEHHU MOJIEKYJIbl BOAOPO/A.

7. Pacctosgaue Mexay nByMs TouedHbiMU 3apsgamMu Q1=2 uKiui u Q2=4 uKin paBuo 60 cMm. Onpeaenuts
TOYKY, B KOTOPYIO HYXHO TMOMECTUTh TpeTuil 3apsa Q3 Tak, 4ToObl cucTeMa 3aps/l0B Haxoausach B
paBHOBecuu. OnpeennTh BEIMUYUHY U 3HAK 3apsija. YCTOMYMBOE WM HEYCTOHYMBOE OyIeT paBHOBECHE?

8. DnextpoH c sHeprueir T=400 3B (B O6CKOHEYHOCTH) IBHIKETCS BIOJb CUJIOBON JTMHHUH 110 HAIIPABICHHUIO
K TOBEPXHOCTH METAJJIMUECKON 3apspkeHHOM cdeprl pammycoMm R=10 cMm. Omnpenenuts MUHMMaIbHOE
paccTosiHue a, Ha KOTOPOE MPUOIU3UTCS IIEKTPOH K MOBEPXHOCTH cepsl, ecnu 3apsaa ee Q=-10 uKur.

9. K snexrponam paspsiHON TpyOKH, cofeprKaiieil BOIOpo, TPHIOKEeHa pa3HoCTh nmoTteHuanoB U=10 B.
Paccrosiaue I’ mexy anexrpogamu paBHo 25 cM. MoHuzarop co3gaet B o0beme V=1 cm3 Bogopona n=107
nap MOHOB B cekyHAy. Halitu motHOCTh, Toka d B TpyOke. Ompenenuts Takke, Kakas 4acTh CHJIbI TOKa
CO3/1aeTCsl JIBM)KEHUEM MOJI0KUTEIbHBIX HOHOB.

10. MarnuTHas cTpeika IMOMeIIeHAa B IIEHTPE KPYIrOBOTO BHUTKA, IJIOCKOCTh KOTOPOTO pAacIOJIOKEHa
BEPTUKAIILHO U coCTaBisieT yroi j= 900 ¢ mIoTHOCThIO MarHUTHOTO Mepuanana. Paanyc Butka R=20 cm.
OnpenenuTh yroi, Ha KOTOPbIM MOBEPHETCA MAarHUTHAs CTPEJIKa, €CJIM MO MPOBOJHUKY MOWJET TOK CHIJION
=25 A (mare nBa orBera). [OpH3OHTAIBHYIO COCTABJISIONIYI0 WHAYKIIMA 3€MHOTO MAarHUTHOTO ITOJIS
npuHITH paBHOUM B=20 MKT.

11. Butox pammycom R=20 cM, mo kotopomy TeueT TOk cwioil [=50 A, cBOOOIHO YCTaHOBWJICS B
OJTHOPOJHOM MAarHMTHOM Iojie HampsikeHHOCThI0o H=103 A/M. BuTok moBepHyIM OTHOCUTENBHO AHMAMETPA
Ha yroi j= 300. Onpenenutb COBEpIICHHYIO padoTy.

12. Pamka, conepxartast N=1000 ButkoB miomaasio S=100 cM2, paBHOMEPHO Bpalaercs ¢ 4actoto n=10
c-1 B MarHuTHOM mone HanpsokeHHOCThIo H=104 A/M. Ocp BpaleHHsS JEXKUT B IJIOCKOCTH PaMKH H
NEePHEHAUKYIApHA  JIMHUAM  HampsbDKeHHOCTH.  OmnpenenuTs  MakCMMajdbHYIO — 3.J.C.  HUHIYKLUHUH
max, BO3HUKAIOIIYIO B paMKe.

13. Ha cTexnsgHHYI0 IUIACTUHKY HAHECEH TOHKMHM CJOW MpO3payHOro BEUIECTBA C IIOKAa3aTeleM
npenomwienus n=1,3. [lnacTuHKa ocBelaeTcss MyyKoM HapajieNbHBIX JIydel ¢ JIMHON BOMHBI 1=640 HM,
Na/Ial0UINX Ha IJIACTUHKY HOpMaibHO. Kakyro MUHMMaJIbHYIO TOMIIKMHY dmin OKEeH UMETh CJIOH, 4TOOBI
OTpa)KEHHBIE JTyYd UMEIN HAUMEHBILYIO IPKOCTh?

14. Kakoe HanMEHbIIIEE YUCIIO MITPUXOB JOKHA COACPKATh PEIIETKA, YTOOBI B CIIEKTPE BTOPOTO MOPSIKA
MOKHO OBUTO BHJIETh Pa3AeibHO JBE JKENAThIe TUHUK HATpus ¢ JiuuHaMmu BoiH 11=589,0 um u 12=589,6 am?
KakoBa mnmna | Takol pemieTky, €CM PacCTOsTHIE MEXKAY MITPUXaMu b=5 MKm?

15. JIy4 cBeta mepexoauT U3 IIMIEPUHA B CTEKJIO TaK, YTO JIy4, OTPAKCHHBIM OT TPAHHUIIbI pa3zena dTUX
Cpell, OKa3bIBaeTCsl MAaKCUMAJIbHO TMONSIpU30BaHHBIM. OmnpeaenuTs yroal g MEXIy NaJalliuM Hu
MPEIOMJICHHBIM JTy4aMH.

Bapmuanr 2
1. Touka nBXeTCS TO TPSIMOW COTNIacHO ypaBHeHUIO: X=At+Bt3 , rme A=6 wm/c, B+-0,125 wm/c3.
OnpenenuTh CPEeIHIOI CKOPOCTh <V> TOYKHU B UHTEpBaje BpeMeHH ot t1=2 ¢ o t2=6 c.
2. lap maccoit m1=3 Kr ABMKETCS CO CKOPOCTHIO VI=2 M/C U CTAIKHUBAETCS C TMMOKOAIIMMCS IIaPOM MacCCOU
m2=5 kr. Kakast pabora Oyzner coBepuieHa npu aedopmaruu mapos? Yaap cuutarh aOCOTIOTHO HEYIIPYTHM,
MPSIMBIM, [IEHTPaJIbHBIM.
3. CrepxeHb BpalaeTcss BOKPYT OCH, NMPOXOSIIEH uepe3 ero CepefrHy COINIacHO ypaBHEHHIO: j=At+Bt3,
rae A=2 pan/c, B=0,2 pan/c3. Onpenenuts Bpamammuii MOMEHT M, TeHCTBYIOMINN Ha CTEPKEHb B MOMEHT
BpeMEHM t=2 ¢, eclii MOMEHT uHepuuu crepxHs J=0,048 krxm2.
4. Bona npu temmeparype t=40 C 3anumaer oobeM V=1 cm3. Onpenenuth KOJIMYECTBO BEIIECTBA N U
yucao N MOJIEKYJ BOJIBI.

29



30
5. Omnpenenautb CpPeAHIO KBAaJIpaTUYHYIO CKOPOCTb <VKB > MOJEKYJbl Ia3a, 3aKJIIOYEHHOIO B COCYIE
oobemMoM V=2 11 nox gasnenueM p=200 xIla. Macca raza m=0,3 r.

6. HaiiTu cpeaHee 4yHMCIO CTONKHOBEHHMH <z> B €AMHHUILy BpPEMEHH M UIMHY CBOOOmHOro mpobera <I>
MOJIEKYJIbI T€JUs, €CJIM T'a3 HaxoAauTcs nox AasiaeHueM p=2 klla npu temneparype T=200 K.

7. B BepmmHax KBajpara HaxoisATcs oauHakoBble 3apsabl Q1=Q2=0Q3=0Q4=8x10-10 Kn. Kakoii
OTpHUIATEIBHBIN 3apsin Q HY)XHO MOMECTUTHh B IIEHTPE KBajpara, 4TOOBI CHJIa B3aMMHOTO OTTAIKHBAHUS
MOJIOKUTENIBHBIX 3aps0B ObllIa YpaBHOBEIICHA CHIION MPUTSKEHUST OTPUIIATEIHLHOTO 3apsaa?

8. Haittu otHOomenue ckopocteit noHoB Cu++ u K+, mpomeammx oJJuHaKoBYIO pa3HOCTh MOTEHIIUATIOB.

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

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

XN Rk WD =

W3ompornieccr U MPUMEHEHUE MTEPBOTO 3aKOHA TEPMOAMHAMUKHU K H30ITPOIECCaM.

e

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

—
)

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

—
—_

. DNEKTPUYECKUI TOK B raszax.

—
[\

. DIJIEKTPUYECKUN TOK B TOJYIIPOBOJIHUKAX.

—
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. MaruuTHbIif MOMEHT, MAarHUTHBIM MOTOK. DNEKTPOMArHUTHASL MHYKIIUS.
. 3akoH buo-Capapa-Jlamnaca.
. Unatepdepennus ceera. Onwit FOHra.

—
(G N

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

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

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

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

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

4 5.  Paccrosaue d Mmexay nBymst TouednbiMu 3apsaamu Q1=+8 uKim u Q2=—35,3 aKn pasHo 40 cMm.
Brraucnuts HanpsikeHHOCTH E 1oJis B TOUke, Jexalien nocepeante Mexay 3apaaamu. Yemy paBHa
HaNpsHKEHHOCTD, €CJIM BTOPOIL 3aps/l OyAeT MOJ0KUTEIbHBIM?



4.4. Illkana orieHMBaHMsI IPOMEXKYTOUYHOU aTTECTALIUU

3auer
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Orenka

Komrmerennn

Jeckpuntops! (ypOBHU) — OCHOBHBIC PU3HAKKA OCBOCHUS (TIOKa3aTEIH
TOCTYOKCHHSI pe3YJIbTaTa)

«Ba4YTCHO»

OIIK-4

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

MK-1

OtnnyHO 000CHOBBIBAET u YUUTBHIBAET 0COOECHHOCTH
MIPOEKTHUPOBAHUS O0pa30BaTeNIbHOTO Ipolecca 1o (Qu3MKe B
o0pa30BaTeIbHOM YUYPEKICHUH OOIIero oO0pa3oBaHHUs, MOAXOABI K
IUIAHUPOBAaHUIO  00pa30BaTENbHON  JCSITEIBHOCTH,  COIEp)KaHHE
IIKOJIFHOTO TpeaMera «(usuka»; (opMbl, METOAbl U CPEICTBA
oOyuyeHus: (U3HMKE, COBPEMEHHBIE 00pa3oBaTENbHBIC TEXHOJIOTHH,
METOIMYECKHE 3aKOHOMEPHOCTH UX BBIOOpa; 0COOCHHOCTH YaCTHBIX
METONUK 00y4YeHUs (PU3UKE.

[K-2

OTanuHO  pa3pabaThiBaeT  WHAMBHUIYAJIbHO  OPHUEHTHPOBAHHBIC
OporpaMMbl, METOAMYECKHE  Pa3pabOTKM M IUAAKTUYECKHUE
Marepuaibl € Y4eTOM  WHAMBHUIYAIbHBIX  OCOOCHHOCTEH
00y4YaroINXCsl B LIEJSIX peau3aliyi THOKOro ajrOpuTMa yIpaBIeHUsS]
nporeccoM  00pa3oBaTeNbHOM  JEATEIBHOCTH  OOYYaroIIUXCs;
OLIEHUBAET JOCTHMKEHHUS OOyJaroIMXCs Ha OCHOBE B3aWMHOIO
JOTOJIHEHUSI KOJWYECTBEHHOM M KauyeCTBEHHOM XapaKTEPUCTHUK
00pa3oBaTebHbIX pPE3yabTaToB (MOpTdoaHo, MNpoduib yMEHUi,
JTHEBHUK JIOCTHXKEHUU U Ap.).

«HEC 3a4YTCHO»

OIIK-4

He mpumMeHsieT TeXHOJOrMM OpraHu3allid JTyXOBHO-HPaBCTBEHHOTO
BOCIIUTAHUS OOy4YaroIIMXCs, HaNpaBiIeHHbIE Ha (QOPMHpPOBaHHE
KyJBTYPHBIX, PEJIUTHO3HBIX U ATHO-HAI[MOHAJIBHBIX TpaaWuLIUH,
0a30BbIX HAI[MOHAJBHBIX LEHHOCTEM B paMKax IIPernoiaBaeMoro
npeaMera.

IK-1

He 000CHOBBIBaE€T M HE YUYHTHIBAET OCOOCHHOCTH MPOCKTHPOBAHUS
oOpasoBarenpbHOrO0 TIporiecca 1o (¢Gu3MKe B 00pa3oBaTEIIbHOM
VUPESKIACHUN 001ero o0pa3oBaHUs, MOAXOAbI K IUIAHUPOBAHHIO
00pa3oBarenbHOM eATEIFHOCTH; COACPKaHUE IIKOIBHOTO MpeaIMeTa
«pusnkay, ¢GopMbl, METOABI W CpeacTBa oOydeHus (usmke,
COBPEMEHHBIC ~ 00pa3oBaTeNbHBIC  TEXHOJOTHH, METOANYECCKHE
3aKOHOMEPHOCTH HX BBIOOpA; OCOOCHHOCTH YAaCTHBIX METOIUK
oOyueHus pusuke.

[1K-2

He pa3pabarsiBaeT HHAMBHYaIbHO OPUEHTHPOBAHHBIC MPOTPAMMBI,
METOINYECKHE pa3pabOTKU U TUAAKTUYCCKHE MaTepHAbl C YIETOM
WHIWBUIYAIbHBIX ~ OCOOCHHOCTEH  OOyJarmomuxcsi B EIIX
peamm3anui  THOKOTO  alTOpUTMa  yNpaBICHUS  MPOIECCOM
o0pa3zoBaTebHOM  JIEATETLHOCTH  OOydYaroIMXCs;  OICHUBAET
TOCTH)KEHUSI 00y4aroImuXcsi Ha OCHOBE B3aWMHOTO JIOTIOJHEHHSI
KOJIMYECTBCHHOM M KQUECTBCHHOM XapaKTEPUCTUK 00pa30BaTeIIbHBIX
pe3ynbratoB (Moptdoiano, mpoduis yMEHUHN, THEBHUK JT0CTHKEHUN

u ap.).

DK3aMeH

Onenka

Kommnerenmu

Heckpuntopsl (ypOBHH) — OCHOBHBIE TIPU3HAKH OCBOCHUS (ITOKA3aTeNn
JOCTH>KCHHUSI pE3yJIbTaTa)




32

«OTIIMYHO»

OIIK-4

OtanyHo MIPUMEHSET TEXHOJIOTUHU OpraHu3aluu
JTyXOBHO-HPAaBCTBEHHOTO BOCITUTAHMUS oOyyarommxcs,
HampaBleHHbIE Ha (HOpPMHUpPOBAHHME KYIBTYPHBIX, PEIUTHO3HBIX U
3THO-HAIIMOHAJIbHBIX TpaauLIni, 0a30BbIX HaIlMOHATBHBIX
LIEHHOCTEN B paMKax IPENOAABAEMOro IpeaIMeTa.

MK-1

OtnnyHO 000CHOBBIBAET u YUUTBHIBAET 0COOCHHOCTH
MIPOEKTHUPOBAHUS O0pPa30BaTeIbHOTO Ipolecca 1Mo (u3MKe B
o0pa3oBaTeIbHOM YUYPEKICHUH OOIIEro oO0pa3oBaHHWs, MOAXOABI K
IUIAHUPOBAaHUIO  00pa30BaTENbHON  JCSITEIBHOCTH;,  COIEp)KaHHE
IIKOJIFHOTO TpeaMera «(usuka»; (OopMbl, METOAbl U CPEICTBA
oOyuyeHus: (U3HMKE, COBPEMEHHBIE 00pa3oBaTENbHBIC TEXHOJIOTHH,
METOMYECKHE 3aKOHOMEPHOCTH UX BBIOOpA; 0COOCHHOCTH YaCTHBIX
METONUK O0y4YeHUs (PU3UKE.

[K-2

OTanuHO  pa3pabaThiBaeT  WHAMBHUIYAJIbHO  OPHUEHTHPOBAHHBIC
OporpaMMbl, METOAMYECKHE  Pa3pabOTKM M IUAAKTUYECKHUE
Marepuaibl € Y4eTOM  WHAMBHUIYAIbHBIX  OCOOCHHOCTEH
00y4YaroINXCsl B LIEJSIX peau3aliyi THOKOTro ajlropuTMa yIpaBIeHUs
nporeccoM  00pa3oBaTeNbHOM  JEATEIBHOCTH  OOYYaroIIUXCs;
OLIEHUBAET JOCTHKEHHUS OOyJaroIMXCs Ha OCHOBE B3aWMHOIO
JOTIOJIHEHUSI KOJWYECTBEHHOM M KAauyeCTBEHHOM XapaKTEPUCTHUK
00pa3oBaTelbHbIX pPE3yabTaToB (MOpTdoaro, MNpoduib yMEHUi,
JTHEBHUK JIOCTHXKEHUU U Ap.).

«XOPOIIIO

OIIK-4

Xoporio MPUMEHSET TEXHOJIOTHH OpraHu3auu
JyXOBHO-HPaBCTBEHHOTO BOCITUTAHUS oOyyaronmxcs,
HamnpaBlieHHbIE Ha (POpMHUpOBAHME KYIBTYPHBIX, PEIUTHO3HBIX U
STHO-HAIIMOHAJBHBIX  TPaJULIUH, 0a30BBIX  HAIMOHAJBHBIX
LIEHHOCTEW B paMKax MPernoaaBaeMoro rnpeaMera.

IK-1

Xoporto 000CHOBBIBAET u YYUTHIBACT 0COOCHHOCTH
MIPOCKTUPOBAHUS 00pa30BaTeIBLHOTO TIpolecca 1o (U3UKEe B
o0pa3oBaTeIbHOM YUPEKIECHUN O0O0IIero oOpa3oBaHMs, MOAXOIBI K
TUTAHUPOBAaHHUIO  00pa30BaTENIbHON  JCSITEIBHOCTH, CONEPIKAHHE
IIKOJIFHOTO TpeaMeTra «(u3uka»; (OpMBI, METOObI W CPEICTBA
oOyueHust (uU3MKE, COBpPEMEHHBIE 00pa3oBaTeIbHBIC TEXHOJIOTHH,
METOINYECKHE 3aKOHOMEPHOCTH UX BBIOOPA; OCOOCHHOCTH YaCTHBIX
METOJIUK O0yueHus (pu3uKe.

[1K-2

Xopomro  pa3pabarbiBaeT =~ MHIUBUAYAILHO  OPUEHTHPOBAHHBIE
NpOTpaMMBbl,  METOAMYECKHE  Pa3pabOTKHM ¥ JUAAKTUYCCKHUE
Marepuagbl € Y4eTOM  WHAWBHIYAIBHBIX  OCOOCHHOCTEH
00yYarOIIMXCs B IEJSIX peai3alii THOKOTO aJlTOpUTMa YIIPaBICHUS
MPOIIECCOM  O0pa3oBaTeIbHONW  JIEATETLHOCTH  OOYYaroIIuXCs;
OLICHUBACT JOCTMKCHHUS OOYJaroIIUXCs Ha OCHOBE B3aWMHOTO
TOTIOJTHEHUSI KOJMYECTBEHHOH W KaueCTBEHHOH XapaKTePHCTHK
oOpa3oBaTebHBIX pe3yabTaroB (moptdonano, mnpoduiab yMEHUH,
THEBHUK JOCTH)KCHUH U 1p.).

OIIK-4

YILOBJICTBOpI/ITeJIBHO OPUMCHACT TCXHOJIOTUH opraHuzanuun

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

HCHHOCTCﬁ B paMKax IperoaaBacMoro npcameTra.




33

TIK-1 VYnoBIeTBOPUTEIIEHO OOOCHOBBIBAET M YUYUTHIBAET OCOOEHHOCTH
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.

«YAOBJICTBOPHUTCIBHO»

[IK-2 VYIOBIETBOPUTEIBEHO pa3pabarbiBaeT UH/IUBUYaJIbHO
OPHEHTUPOBAHHbIE MPOTPaMMbI, METOAWYECKHE pa3padOTKu H
IUIAKTHYECKUe  Marepuajgsl € Y4eTOM  MHAWBUIYAJIbHBIX
ocoOeHHOCTeH O0ydarommxcs B ILENIAX peald3alud THOKOro
JITOPUTMa YIIPABJICHHUS MPOIIECCOM 00pa30BATEIBHON AEATEILHOCTH
00y4YaroIINXCsl; OLIEHUBACT JOCTIDKCHHS OOYyYalOLIMXCsl HAa OCHOBE
B3aUMHOI'O  JIOIIOJIHEHHsI  KOJIMYECTBEHHOM UM  KaueCTBEHHOM
XapaKTepUCTUK  00pa30BaTeNbHBIX  pE3yNbTaToB  (MOPTQOIHO,
npoduiib yYMEHUH, JHEBHUK JOCTHXKEHUH U Jp.).

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

IK-1 He 000CHOBBIBaeT M HE YUHUTHIBAET OCOOCHHOCTH MPOEKTUPOBAHUS
oOpasoBarenpbHOr0 TIporecca mo (¢Gu3Mke B 00pa3oBaTEIIbHOM
VUpPSKIACHUN 001mero o0pa3oBaHUs, MOAXOAbI K IUTAHUPOBAHHIO
00pa3oBaTenbHON EATEIFHOCTH; COACPKaHUE IKOIBHOTO MpeaIMeTa
«pusukay, ¢GopMbl, METOABI W CpeacTBa oOydeHus (usmke,
COBPEMEHHBIE ~ 00pa3oBaTeNbHBIC  TEXHOJOTHH, METOANYECCKHE
3aKOHOMEPHOCTH HX BBIOOpa; OCOOCHHOCTH YACTHBIX METOIUK
oOyueHus pusuke.

«CHEYAOBJICTBOPUTCIIHHO»

I1K-2 He pa3pabarpiBaeT MHANBUIYaTIbHO OPUEHTUPOBAHHBIC TTPOTPAMMBI,
METOINYECKHE pa3pabOTKU U TUAAKTUYCCKHE MaTepHAIbI C YIETOM
WHIWBUIYAIBHBIX ~ OCOOCHHOCTEH  OOyJaromuxcsi B HENIX
peamm3anui  THOKOTO  alTOpUTMa  yMpaBICHUS  MPOIECCOM
o0pa3oBaTebHOM  JIEATETLHOCTH  OOydYaroIMXCs;  OICHUBAET
TOCTH)KEHUSI 00yYaroImuXcsi Ha OCHOBE B3aWMHOTO JIOTIOJHEHHSI
KOJIMYECTBCHHOM M KQUECTBCHHOM XapaKTEPUCTUK 00pa3oBaTeIIbHBIX
pe3ynbratoB (Moptdoiano, mpoduib yMEHUHN, THEBHUK J10CTHKEHUN

u ap.).

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

5.1 Meroauueckue yKa3aHus IO OpraHU3aIUN CaMOCTOSITEIbHOI paboThl 00yUYaromuXCs:

[Ipuctynas K W3yYeHHUIO TUCIUIUIMHBI, B MEPBYIO ouepe/b OOydaromuMcsi HEOOXOAMMO O3HAKOMHUTHCS
comepkanremM paboueii mporpammbl aucturumabl (PIT[]), koTopas ompenensieT comepskaHue, oObem, a
TaK)Ke MOPSAIOK U3YUEHHsI U MTPEToAaBaHus yueOHOM TUCIUILIMHEIL, €€ pa3/iena, YacTu.

Jlnist caMOCTOSTENbHON pabOThl BAKHOE 3HaUECHUE UMEIOT paszienbl «O0beM U copepikaHue TUCIUILTHHBDY,
«Y4eOHO-MeToauueckoe U HH(popMaIMoHHOE 00ecTiedeHne TUCIUILTMHBD U «MarepruanbHO-TEXHUIECKOe
obecriedeHre TUCIUILINHEI, IPOrpaMMHOE obecrieueHue, mpodeccHoHaIbHbIe 0a3bl TaHHBIX U
MH(POPMALMOHHBIE CIIPABOYHBIC CUCTEMBI.

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

B pasgene «YuebHO-MeTommyeckoe W HMH(OpMAIMOHHOE oOecreueHre AUCHUIUIMHBDY — yKa3aHa
pexoMeHayeMasi OCHOBHAs U IONOJIHUTEIbHAS JINTEpATypa.



B pazmene «MarepuanbHO-TEXHUYECKOE OOECIEUeHUE TUCIUIUIMHBL, TMPOTPaAaMMHOE OOecrieueHue,
npodeccruoHanbHble 0a3bl MaHHBIX W WH(OPMAIMOHHBIE CIPABOYHBIE CHCTEMBD» COACPKHUTCS IMEpeueHb
npodeccuoHaNbHBIX 0a3 JaHHBIX U HHPOPMAIMOHHBIX CIIPABOYHBIX CHCTEM, HEOOXOIUMBIX JJISi OCBOCHHUS
TACIIUATUIMHEL

5.2 Pexomennaruu o0y4aromumcs 1o padbore ¢ TeOPETHUECKUMHU MaTepHallaMu 110 TUCIUITIMHE

[Ipu uzyyennu u npopabOTKe TEOPETUUECKOT0 MaTepHana HeoOX0AUMO:

- IPOCMOTPETH elle pa3 mpe3eHTanuio Jekunu B cucreMe MOODLe, TOBTOPUTH 3aKOHCIIEKTUPOBAHHBIN Ha
JEKUMOHHOM 3aHATUM MaTepual M JOMNOJIHUTh €ro € YYEeTOM PEKOMEHJOBAaHHOM IOMOIHUTEIbHOU
JTUTEPaTyphl;

- IIPY CaAMOCTOSITEIBHOM M3yYE€HUH TEOPETUYECKOM TEMBI CAENATh KOHCIIEKT, UCIIOJIb3Ysl PEKOMEHIOBAHHBIE
B PII/] ucrounuku, npodeccruoHayibHble 0a3bl JaHHBIX U HHPOPMAIIMOHHBIE CIIPABOYHbBIE CUCTEMBI:

- OTBETUTDH Ha BOIIPOCHI JIsl CAMOCTOATEIILHON pabOoThI, TTO TeMe MpecTaBieHHbIe B myHKTe 3.2 PIT/I.

- TP IOATOTOBKE K TEKYIIEMY KOHTPOJIIO HCIIOIb30BaTh MaTepralibl (hoHa oreHouHbIX cpencts (POC).
5.3 Pexomenmanuu mo paboTe ¢ HayYHOU U y4eOHOM JIUTepaTypoit

PabGota ¢ OCHOBHOM M JONOJIHUTENBHOM JIHUTEPATYpOl SBISETCS IIaBHOM (OpMOIl caMOCTOATENbHOM
paboThl M HEoOXOoOMMa MPH MOATOTOBKE K YCTHOMY ONpPOCY Ha CEMUHApPCKUX 3aHATHAX, K Jebartam,
TECTHUPOBAaHUIO, 3Kk3aMeHy. OHa BKIIOYaeT MpopabOTKy JIEKIMOHHOTO MaTephalia M PEeKOMEHIOBAHHBIX
HCTOYHMKOB U JINTEPATYPHI 110 TEMATHKE JIEKIIUH.

KoHCHeKT JIeKInu JOJKEeH coliepKaTh pedepaTUBHYIO 3alIUCh OCHOBHBIX BOIPOCOB JICKIIUH, B TOM YHUCIIE C
ornopoii Ha pasMmeleHHsle B cucteme MOODLe mpe3eHTany, OCHOBHBIX MCTOYHUKOB M JIMTEPATYpPhl IO
TeMaM, BBIBOJBI MO KaXKAOMY Bompocy. KoHCIeKT MOXKeT OBITh BBITIOJIHEH B paMKax paclieuyaTKd BbIIa4uH
MPe3eHTAlUi JIGKIUH WM B OTACNBHOW TeTpaau mo mpeaMery. OH JOKeH OBITh aKKypaTHBIM, XOPOIIO
YUTAaEMBbIM, HE COAEPIKAaTh HE OTHOCALIYIOCS K TeMe UH(POPMAIUIO HITH PUCYHKH.

KoHcnieKThl HayyHOW JHUTEparypbl MPU CaMOCTOSATENBHOM IOATOTOBKE K 3aHATHUAM JOJDKHBI CONEPIKaTh
OTBETHl HA KaX/blii TOCTaBICHHBIH B TEME BONPOC, MMETh CCHUIKY Ha HCTOYHHK WH(POpPMALUU C
00s13aTeNbHBIM YKa3aHUEM aBTOpAa, HAa3BaHMS W TOJA HW3AAHUS HUCIOJIb3YeMOH HayyHOW JHMTEpaTyphl.
KoHcniekT MoOXeT ObITh ONOpPHBIM (COAEpXAaTh JHUIIb OCHOBHBIE KIIIOUYEBBIC MO3MIIMH), HO TPH 3TOM
MO3BOJISIIOIMM  JIaTh TIOJIHBIA OTBET IO BOINPOCY, MOXET ObITh MOAPOOHBIM. OO0bEeM KOHCHEKTa
OIIPENETSAETCS CAMUM CTYIACHTOM.

B nporecce paboThl ¢ OCHOBHOM U JOTIOTHUTEIIBHON JTUTEPATYPOH CTYICHT MOXKET:

- JenaTh 3allUCU IO XOAy 4YTE€HHS B BMJIE NPOCTOr0 WIM pPa3BEPHYTOrO IIaHa (co31aBaTh IEPEUYEHb
OCHOBHBIX BOIIPOCOB, PACCMOTPEHHBIX B UCTOYHHKE);

- COCTaBJATH TE3HUCHl (LMTHpOBaHHE HauOoJee BAKHBIX MECT CTaTbu MJIM MOHOTpaduu, KOPOTKOE
U3JI0KEHUE OCHOBHBIX MBICJIEH aBTOpA);

- TOTOBUTH aHHOTAIMH (KpaTKoe 000011IeHe OCHOBHBIX BOIIPOCOB PabOTHI);

- CO3/1aBaTh KOHCIIEKTHI (Pa3BEPHYTHIC TE3UCHI).

5.4. PexomeH1a1iuy MO NOATOTOBKE K OTAEJIBHBIM 33aHUAM TEKYIIETO KOHTPOJISA

CobecenoBanue MpennoyaraeT OpraHu3aluio Oecelpl MpernoAaBareist co CTyAEHTaMH 10 BOIpPOcam
MPAKTHYECKOTO 3aHATUS C LIEJbI0 Oojiee OOCTOATEIHHOTO BBISBICHHUS UX 3HAHUN MO OINpeneIeHHOMY
pasgeny, Teme, mpobieme W T.I. Bce wieHbl Ipynmbl MOTYT Y4acTBOBaTh B OOCYXKIEHUH, J00aBIATH
nH(pOpMaIUIO, TUCKYTUPOBATh, 3a/1aBaTh BOIIPOCHI U T.1.

YCTHBIE OMpOC MOXET TMPUMEHATHCS B pas3audHbIX (Qopmax: (QpoHTAIbHBIN, WHIWBUIYAIBHBIN,
KOMOMHUPOBaHHBIA. OCHOBHBIE KaU€CTBA YCTHOTO OTBETA MOJIJIEKALIETO OIICHKE:

- MPaBWJIBHOCTh OTBETA 110 COAECPIKAHHUIO;

- IOJTHOTA U TIIyOuHa OTBETA;

- CO3HATEJIbHOCTh OTBETA;

- JIOTHKA U3JI0KEHUS MaTepuaa;

- PalMOHAJILHOCTh UCIIOJIb30BaHHBIX PUEMOB U CTIOCOOOB PEIlIeHUS TOCTaBIEHHONW yueOHO! 3a/1auu;

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

- HCII0JIb30BAaHUE JIONIOJHUTEIBHOTO MaTepraa;

- PallMOHAJIBHOCTH UCIOJIb30BAHUS BPEMEHH, OTBEICHHOIO Ha 3aJJaHUE.

34
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YCTHBIM OIIPOC MOXKET CONPOBOXAATHCS IMPE3CHTALUEH, KOTOpas IMOATOTaBIMBACTCA IO OAHOMY U3
BOIIPOCOB MPAKTHYECKOTO 3aHATHUS. [Ipy BRICTYIUIEHHH ¢ Mpe3eHTalueld HeoOXoauMo oOpamarb BHUIMaHUE
Ha TaKM€ MOMEHTBHI KaK:

- colep)KaHUE MPE3CHTAllMN: aKTYaJIbHOCTh TEMbI, MOJHOTA €€ PACKPBITHS, CMBICIOBOE COACpIKaHUE,
COOTBETCTBHE 3asBICHHOW TEMBI CONIEPIKAHHUIO, COOTBETCTBHE METOAMYECKAM TPEOOBaHUSIM (IIETTH. CCBHUTKH
Ha PeCypChl. COOTBETCTBHUE CONEPXKAHHS M JIUTEPATyphl), MPAKTHUECKasT HANPaBICHHOCTh, COOTBETCTBHE
CoZIepKaHus 3asiBICHHON (opMe, aJeKBaTHOCTD UCIIOJIb30BaHHS TEXHHUECKUX CPEICTB yUEOHBIM 3aqadam,
MOCIIEIOBATEIEHOCTD U JIOTHYHOCTb MPE3CHTYEMOTO Marepuara,

- odopMiieHHE TMpe3eHTAlMU: 00bheM (OMTHUMATbHOE KOJWYECTBO), AW3alH (YUTAEMOCTh, HAJIMYHE U
COOTBETCTBHE TpapUKd W aHUMAIMH, 3BYKOBOE OQOpMIICHHE, CTPYKTYpHpPOBaHUE WH(POPMAIIUH,
COOTBETCTBHE 3asBJICHHBIM TpPEOOBAaHUSIM), OPHUTHHAIBHOCTH OQGOPMIICHHS, ACTETHKA, HCIIOJIIb30BaHHE
BO3MO)KHOCTH ITPOTPAMMHO# CpeJIbl, COOTBETCTBHE CTaHIapTaM 0(hOpMIICHUS;

- TMYHOCTHBIC Ka4eCTBa: OPATOPCKUE CITOCOOHOCTH. COOIIONEHHIE PErIaMeHTa, SMOIMOHAIBHOCTh, YMEHHUE
OTBETHTBH Ha BOIPOCHI, CHCTEMATU3UPOBAHHBIC, TITyOOKHE 1 TIOJHBIC 3HAHUS 110 BCEM pa3JieiiaM IPOTrPaMMBI:
- COIEepKaHHWE BBICTYIUICHUS: JIOTMYHOCTh W3JIOKEHUS Marepuaia, PacKpbITHE TEeMbl, JOCTYITHOCTh
u3nokeHus, d¢pdextuBHOCT, TpuMeHeHus cpeactB  WKT, cmocoObl W yCIOBUSL  TOCTHDKCHHS
pPEe3yNBbTaTUBHOCTH W 3(P(HEKTUBHOCTH U1l BBIMIOJHEHHS 3a/1a4d CBOeH MpOo(eCCHOHAIBHOW WM Y4eOHOU
JESITeTbHOCTH, JOKA3aTeIbHOCTh MPUHUMAEMBIX PEUICHUH, YMCHHUE apTyMEHTHUPOBATh CBOW 3aKJIIOYCHUS,
BBIBOJIBI.

6. YueOHO-MeTOAUYecKOe U HHPOPMALIMOHHOE 00ecnieyeHue TUCIHIINHBI

6.1 OcHOBHas nuTEpaTypa:

1. Jlekmuu mo ¢usuke (MexaHMKa,MOJEKYJsipHas (u3Muka) : y4eOHUK /aBT-cocT..B.A. ®emopos, T.H.
[Tnyxuukosa, C.B. BacunbeBa. - Tam6oB: M3narensckuii mom TI'Y um.I'P.[lepxaBuna, 2009. - 140c.

2. [lnyxxnukoBa  T.H., ®enopoB  B.A. ®usuka.Mexannka.MosekymsipHas buzuka u
tepmonuHaMuka. Kparkuii  kypc Jseknuid :  yde0.-merom. mocobme. - Tambos: Wzmar.iom TI'Y
um.["P.Jlep:kaBuna, 2010. - 66¢.

3. ®wusuka.JlaboparopHslii npakTukym : ydeb.-meromuu.nmocobue /T.H. Ilmyxnuxosa,B.A. dDemopos,
M.M.Ilo3ansikoBa,C.H.ITnyxuHukoB. - Tam60B: U3n-Bo TT'Y, 2006. - 81c.

4. Mexanuka.MonekynsapHas ¢usuka : MeTtoj.yka3zanus K JabopatopHbiM pabdotam /B.A. ®denopos,A.U.
Crepentoxun, H.U. Crapuesa,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 cTatucThueckas ¢usuka : Yued. mocodue : B 3 1., T.3. - 2-e u3z., cym. nepepad. u
not.. - M.: Enutopuan 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; Gusrka arTOMHOTIO s1pa U 3J€MEHTapHBIX yacTull. - M., M.: Actpens, ACT, 2004. -
368 c.

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

10. Tam0. 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) : yueOHUK sl HePU3MUECKuX crell.. - TamOoB: M3a-so TI'Y,
2009. - 138 c.

12. ®enopor B.A. ®uzuka : [YMK mno crierr. 060101 - Jleuebnoe nemno]. - Tam6os: [U3n-Bo TI'Y], 2009. - 1
aeKTpoH. onT. 1uck (CD-ROM).

13. Tam6. roc. ya-T um.I.P.[lepxaBuna ®usuka. Mexanuka. MonekymnspHas (uU3uka U TEPMOJIUHAMHUKA :
KpaTKHK Kypc JIeKIui : yue0.-meTos. mocodue. - Tam6os: Uzn-Bo TT'Y, 2010. - 65 c.



14. Jlexuuu 1o Kypcey oorieit ¢usuku : yaed. mocodbue: B 4 4., U.1: Mexanunka; Y.2: MonekynspHas ¢puzmuka.
- Tam60B: U3nat. nom TI'Y um. I'.P. JlepxkaBuna, 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., [Tozauaxosa M.M., Tam0. roc. yu-T um. I.P. Jlepxasuna Jlekuuu mo
¢usuke (Ontuka. AtomHast pusnka) : yaeOHuk. - Tam60B: [U3nar. mom TI'Y um. I.P. [lepxkaBuna], 2013. -
133c.

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

18. T'epmenson E.M., Manos H.H., Mancypos A.H. Kypc obmeit ¢pusuku : Ontuka u atomHast Qpu3MKa :
yue0. mocobwue. - 2-¢ uzn., mepepad.. - M.: [Ipocsemenue, 1992. - 319 c.

19. Tpopumosa T.M. Ontuka u aroMHasi pU3UKa: 3aKOHBI, IPOOIEeMBI, 3a1a4K : 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 : y4eO. mocobme. - 2-¢ u3m., mom.. - Mocksa,
Cankr-IletepOypr, Kpacuonap: Jlans, 2017. - 197, [1] c.

21. T. 3: KBanToBas ontuka ; AtoMHas ¢usnka ; duszmka TBEpAoro tena ; dusnuka aroMHOTO sApa U
anemMeHTapHbIX yactui, 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
00pabOoTKH IKCTIEPUMEHTAIBHBIX JaHHBIX | Y4eb.-meToa.mocodue. - Tam60B: M3a-so TT'Y, 2003. - 90c.

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

3. SBopckuit B.M., [letnap A.A. ®uszuka : [y MKOIHHUKOB CT. KJI. ¥ MOCTYHAIOIUX B BY3bI. - 4-€ U3L.,
ctep.. - M.: Ipoda, 2001. - 795 c.

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

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

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

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

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

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

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

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

13. JleontoBuu M.A. Beenenue B repmonuHamuky; Craructuueckas pusuka : Yued. mocodue Juist By30B. -
M.: Hayka, 1983. - 416 c.

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

15. AmutpueBckuii A.C., MIsanoB B.E. KonTponbHeie 3aganus no obuieit ¢pusuke. MonekymsipHas ¢usuka
U TepMOIMHAMHMKa : MeToa. mocobue A cTya. 3a04. oTA-Hus. - Tam6oB: M3n-so TI'Y, 2002. - 25 c.

6.3 VlHble HICTOUHUKHU:
1. 4. DnextponHbIi cipaBodHuK «MHDOpMEIO» - www.informio.ru
2. ®enepanbHblil moptan «Poccuiickoe odpazoBanue» - http:// www.edu.ru/
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3. ®epepanbHoe xpaHwiniie «ExauHas Kommeknus [UQPOBBIX 00pa30BATEIBHBIX PpPECYpPCOB» -
http://school-collection.edu.ru/

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

6. Poccwmiickast HanimoHabHass 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 ecTeCTBO3HAaHUS - 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 CHUILIMHBI, IPOrpaMMHOe odecrieveHne,
npodeccuoHaIbHbIe 0a3bI JAHHBIX U HHPOPMAIIMOHHBIE CTIPABOYHbIE CHCTEMbI

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

VY4eOHble ayTUTOPUN U MIOMELICHHUS ISl CAMOCTOSTEILHON pabOThl YKOMIUIEKTOBAHBI CHICIIMATM3UPOBAHHOM
MeOeNbI0 U TEXHUYECKUMHU CPEACTBAMH 00yUeHHUsI, CITy>KalllMMU JJIsl TIPeACTaBIeHUs yueOHoM nHpopManuu
OO0JIBIION ayTUTOPHH.

[TomereHust 111 CaMOCTOSITEIbHON PabOThl YKOMITJIEKTOBAHBI KOMIIBIOTEPHOW TEXHUKOM C BO3MOXKHOCTBIO
MOAKITFOYEHHUS K ceTn "UnTepuer” u obecrieueHrEeM JloCTyna B AIEKTPOHHYIO
MH(pOPMAITMOHHO-00pa30BaTEILHYIO CPeNy YHUBEPCUTETA.

Jlnst mpoBeieHusl 3aHATHI JICKIIMOHHOTO THIIAa UCTIONB3YIOTCS HA0OPBI IEMOHCTPAIIHOHHOTO 000PY/I0BaHUS,
o0ecreYnBarole TEMaTHYEeCKIE WILTIOCTPAIH (TIPOEKTOP, HOYTOYK, SKpaH/ MHTEPaKTUBHAS JOCKA).

JlumeH3noHHOE U CBOOOHO pacpOCTpaHsIeMOe IPOrpaMMHOE 00eCTICYeHHE:

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

Libre Office 3.3

Microsoft Windows 10

Omnepanmonnas cucrema Microsoft Windows XP SP3

Microsoft Office [Ipodeccuonansusrii muroc 2007 Microsoft Corporation 25.07.2017 12.0.4518.1014
Microsoft Office [Ipodeccronanbhsrii mioc 2007

ITpodeccronanbhbie 6a3bl JaHHBIX U UHPOPMAITMOHHBIE CIIPABOYHbBIE CUCTEMBI:
1. FOpaiit: anexkrponHo-0nbMMoTeunas cucrema. — URL: https://urait.ru

2. DIEKTPOHHBIIN Karajor DyHIaMEHTaIbHON OnOIMOTEeKN TI'V. - URL:
http://biblio.tsutmb.ru/elektronnyij-katalog

3. OnekrponHas 6ubnmoreka PODU. — URL: https://www.rtbr.ru/rffi/ru/library
4. ObC «YHuuBepcurerckas ouomuoreka onnaia» . — URL: http://www.biblioclub.ru
5. ®enepanbhblii nopran «Poccuiickoe odpazoBanue». — URL: https://www.edu.ru

6. denepanpHoe XxpaHwiuile «EnuHas kKomnekius HUQpoBBIX o0Opas3oBarenbHBIX pecypcoB». — URL:
http://school-collection.edu.ru



7. VYHuBepcureTckas ~ OWOnMOTEeKa  OHJIAMH:  JJIEKTpOHHO-OMOmuMoTeunas  cucrema. —  URL:
https://biblioclub.ru
8. TamboBckasi oOmacTHas yHuUBepcalbHas HaydHas OuOmuoreka uMm. A.C. Ilymxwna. — URL:

http://www.tambovlib.ru

9. Poccuiickas rocynapcrBenHast 6nbnuoreka. — URL: https://www.rsl.ru

10. Poccwuiickast HarmonanbHast oOubmuoreka. — URL: http://nlr.ru

11. Ipesunentckas 6udbnmuoreka umenu b.H. Ensiinna. — URL: https://www.prlib.ru

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

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

JIeKTPOHHAS HH(POPMALIMOHHO-00pa3oBaTe/IbHas cpeaa
https://auth.tsutmb.ru/authorize?response type=code&client id=moodle&state=xyz
B3anMoneiicTBue mpernomaBaTenss W CTY[JCHTa B Tpolecce OOyYeHHUs OCYHIECTBISIETCS MOCPEICTBOM

MYJIBTUMEIHMHHBIX, THIIEPTEKCTOBBIX, CETEBBIX, TEICKOMMYHUKAIIMOHHBIX TEXHOJIOTHH, HUCIOJIB3YEMBIX B
ANIEKTPOHHOH HH()OPMAIIMOHHO-00Pa30BaTEIILHON CPEIe YHUBEPCHUTETA.
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