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[IporpamMma cocTtaBieHa B cOOTBETCTBHH ¢ (PelepanbHbIM IOCY1apCTBEHHBIM
00pa3oBaTelbHBIM CTaHIapTOM BBICLIET0 00pa3oBaHus M0 HampasieHuo 29.03.05
KoncTpynpoBanue u3nenuit 1erkoif MpOMBIIIIEHHOCTH, yTBEPKACHHBIM IPHKa30M
MunncrepcrBa 06pazoBanus U Hayku Poccuiickoit @eneparmu ot 22.09.2017 r. Ne
962, yueOHBIM I7TaHOM IOArOTOBKHM GakanaBpos 1o 29.03.05 KoHcTpyrpoBaHue u3-
JIENTMH JIETKOH NPOMBIIIIEHHOCTH, YTBEPXKIeHHBIM Y4eHsIM coBeToM @I BOY BO
«COI'Y» ot 31.05.2022 r. nportokos Ne 13.

CocraBuTenb: TOUEHT, K.¢.-M,H., Kecaes B.U.

PaGoyas nporpamMma nepecMoTpeHa, o0CyXJeHa W 0J00peHa Ha 3aceJaHWH Ka-
(enps! 1u3aiiHa, KOHCTPYMPOBAHHUS U3/IENHil JETKOi IPOMBILUIEHHOCTH (IPOTOKOJ
Ne 7 ot 11.04.2022 1.)

7,
3as. kadeapoii (7‘%?24— 7 3.3. XoxaeBa

Onobpena coseToM (HU3MKO-TeXHMYECKOro (akynabreta (mpoTokonm Ne 5 ot
14.04.2022 1.) '

IIpencenarens coBeta ¢akynbreTa

2022rona, yTBepxaeHa Ipuka3oM pekropa ot 01.06.2022r.



1. Crpykrypa u o0masi TPy10€eMKOCTh TUCIHILIMHBI

OO01mast TpyA0eMKOCTh JUCIUTUINHBI COCTaBIsIeT 6 3a4eTHRIX equHuIl (216 gacos).

Ounas ¢popma oOyueHus 3aouHas
dbopma
oOy4eHus

Kypc 1,2
Cemectp 2-3
Jlexuun 32
ITpakTHueckue (CEMHUHAPCKUE) 3aHATUS -
JlaGopaTopHble 3aHITHS 32
KoHcynpranuu
HToro ayniuTOpHBIX 3aHITHIA 118
CamocTosTenpHas padora 71
KypcoBas pabora

PopMa KOHTPOJIA
DK3aMeH +
3auer +
O06111ee KOJIMYECTBO YacOB 216

2. llein ocBoeHMSsI JUCHMILIHHBI

Lenp kypca «@u3uka» — GOPMHPOBATH Y CTYACHTOB 00IIee (PU3MIECKOE MUPOBO33PCHHUS
Y pa3BUBaTh (U3NYECKOE MBIIILJICHHE,

-7aTh TOHUMAHUE COBPEMEHHBIX MPEACTABICHHUI O CTPOCHUU U SIBIICHUSX, TPOUCXOIAIINX
B HEXKUBOU U )KUBOU IIPUPOLE;

-BBIpa0OTaTh  DKCIEPUMEHTAIbHBIE  HABBIKM, HEOOXOMWMBIE JUIsI  TPAKTUYECKOUN
JEATEIIbHOCTH.

3. Mecto qucuuminnbl B crpykrype OOII 6akanaspa
Jucuunnuna «®usnka» otHocutes K bioky 1. Juciunnunsl (Mogynu) OOs3arenbHas 4acTb.
ObecnieunBaeT MOAroTOBKY Oakanaspa no HampasieHuto 29.03.05 KoncrpyupoBanue usaenui
JIETKOM NPOMBIIIJIEHHOCTH M SIBJIsSIETCS 0a30BOM Ul YKa3aHHOTO HampapiieHHs. J{McuuIuimHa
U3y4aeTcs B TEUCHHE JBYX CEMECTPOB.
WNunexce qucnummuast: 51.0.08.

4. TpeOoBaHus K pe3yJbTaTaM O0CBOCHUS AU CHHMIIIMHBI
W3yuenne JaHHOM TUCHMILIMHBI 0a3upyeTcsl Ha 3HAHUU KYypCcOB (PM3UKU, MAaTEMATUKU U
MH(OPMATUKU, U3y4aeMbIX B CpEeIHEH IIKOJIE.
OcHOBHBbIE MOJOKEHUS AUCHUIUIMHBI JTOJKHBI ObITh MCIOJIB30BaHbI B JaIbHENUIIIEM MTPU

HU3YUCHUHN JUCHUIIIINH: MCTOAbI MaTeMaTH4eCKOM (I)I/I3I/II(I/I, TCOPCTUICCKAsd MCXaHHUKaA.



Pemenne mo3naBaTeabHBIX 3aaa4 B COOTBETCTBHMU C MOCTaBJICHHOM LECJIBIO BBIPAXKACTCA

B ()OPMHUPOBAHUY CIIEAYIONICH KOMIIETEHIHHN:

Ob6menpodeccnonanbubie komnerenuun (OIIK):

HaumenoBanue | Kon m HaumenoBanne | Koa u HamMeHOBaHME WHAWKATOpa JOCTHXKEHUS
KaTeroOpuu obmenpodeccuonanpH| obmenpodeccruonanbHor komneTeHuu (MOITK)
(rpymiel) OM KOMIIETEHIIUU
obmenpodeccu (OIIK)
OHAJIBHBIX
KOMIIETEHIIAH
Amnanutnyeckoe |OITK-1
MbIIICHHE  |[CriocOOeH MPUMEHATh3HAET obnactu €CTECTBEHHOHAYYHBIX u
€CTECTBCHHOHAYYHBIC |00IEHHKCHEPHBIX 3HAHUIA, METOIbI MATEMAaTHYECKOTO
1 OOILLEMH)KEHEPHBbIE [@HAllM3a M MOJIETIMPOBAHUS, HUCIIOJIb3yEMbIE B
BHAHUS, METOABINPO(PECCHOHAIBHON ~ ACSATENBHOCTH  KOHCTPYKTOPA]
MaTeMaTUYeCKOr0  MU3AENUN JIErKOM MPOMBIIIEHHOCTH
(dusznyeckoro aHanM3aYMeeT BBIACHATH W3  €CTECTBEHHOHAYYHBIX |
M MOJEITUPOBAHUSA BOOIIEHHKCHEPHBIX 3HAHUH, W3BECTHBIX METOOB
npo(ecCHOHAIBHON |[MaTeMaTH4YEeCKOr0  aHalM3a W MOJCIHMPOBAHUS,
NesATeIbHOCTH TpeOyemMble B TIPOEKTHPOBAHMHM W TPOU3BOICTBE
OlleXbl, OOYBH, KOXXTaJIaHTEPEH, AaKCECCYyapoB,

I/IS,HGJ'II/Iﬁ U3 KOKH U MCXa

BnaueeT HaBbIKaMU COBCPIICHCTBOBAHUA ITPOLCCCOB
MPOCKTUPOBAHUA U IIPOU3BOACTBA OACKbI, O6YBI/I,
KOXTAJIAHTCPECHU, aAKCCCCYapoOB, I/IS,I[eJ'II/Iﬁ N3 KOXH H
Mexa Ha OCHOBE CCTCCTBCHHOHAYYHBIX Hu
06HICI/IH)KeHepHBIX 3HaHI/II>'I, HU3BCCTHBIX MCTOJ0B
MaTEMAaTHYICCKOI'0 aHaJIn3a U MOACIUPOBAHUA

B pe3yabTare 0CBOCHUSI TMCHMILINHBI 00y4aIOIMIACH J0JIKEH:

3HaTh:

-OCHOBHBIE TIOHATHS U TEPMHUHOJIOTHIO PA3NUYHBIX pa3fenoB (U3MKU B COOTBETCTBUU C
JTAHHOM MPOrpaMMON;
- embIch pusnyeckux 3akonoB (OITK-1);

YMerThb:

- CO3HATENBHO MPUMEHSIThH (pru3nueckue 3akonbl Ha npaktuke (OI1K-1);

Baagern:

-oCHOBHBIMHU MeToamu usuku (OITK-1);



5. Conep:xaHue ¥ y4eOHO-MeTOAMYECKAS] KAPTA JMCUMILIUHBI « DU3HKA)

CaMocTosTeIbHas
HauMeHOBaHU aGoTa KonuuectBo | Jlutepar
e TeM 3anarus p dop 0aJLIIOB ypa
No CTYZACHTOB
Hex (BOTIPOCOB), MBI
e W3y4aeMBbIX 110 KOHT
JaHHOM Jlexmus JIab. Yac Conepxanue | pous min | max
BI
JUCLMILTHHE | (4acoB) pabota (4acoB)
1 Kunemaruka. 2 Teopus omubdok 9 1 4 [1-14]
2 JvrHamuka 2 - -
MaTepualbHOU
TOYKH.
YpaBHeHUs ICI3Mep CHHA 4 Jedopmanus - -
IBWDKEHMS U JIMTHEHHBIX pasMEpPOB TBEPJIOrO Teja
BAKOHEI 2 TBEPbIX TEI U 1 6
COXPAHEHMS. OTpe/IeTICHUE UX
IUIOTHOCTH
DJIeMEHTHI _ _
MEXaHUKH 5
JKUJIKOCTEH
TToTeHLMATbHOE Omnpenen. yckopeHust _ _
TOJIE CHJL. 3EMHOTO
SeMeHTbI 2 nons Tsrorenus J 4
crneuraabHON METOA0M
TEOpHUH MareMaTHd.
OTHOCHUTENLHOC MasTHUKA
™
Omnpenen.
Monekynspro- ornomenns C, /Cp SBenus -
KHHETUYECKas 2 K nepeHoca 6
TeopHs MeroaoM Kiemana- .
WleaIbHBIX He3opma u MCTOJZOM
2308, CTOSTYUX BOJH (4)




7 OCHOBHI Omnp. KOHIICHTPAIL. OcHoBbI -
TEPMOJUHAMHK pacTBOpoB TCPMOJIMHAMH
H. TOAPUMETPHY. KN 6
PeanbHbIe rasbl. MetonoM (4) Kuzroctr n
TBEpABIC TETIA
8 CeoboHbIe 3aTyxaromue -
KoJieOaHMS. UBBIHYKJICHH 2
bI€ KOJIEeOaH!A
9 Bomns! B -
yIpyrou cpene
ONeKTpOMarHuT Ompenen. 1py6e
10 HBIE BOJIHBI. k03¢ punneHTa 2 JKH
Ixana BHYTPEHHETO TPEHUS aTTec 25
AJIEKTPOMarHuT KHUIKOCTH T.
HBIX BOJIH. MetonoM Ctokca (2)
11 DNIEeKTPOCTaTHK -
a
12 HOCTO’[HH"IHV N3mepeHne DnekTpu. -
SJICKTPUICCKHH COIIPOTHBJIEHUE TOKH B
TOK raJbBaHOMETpA. KHUIKOCTSX. 4
IlynTupoBanue 3aKoHBI
rajJbBaHOMETpa IIEKTPOIIH3a
13 Marnerusm. -
MaruuTHOE
nose
14 DNEKTPOMAarHuT MarsuTHbIe -
Hast MHIYKIUS CBOMCTBa 2
BEIIECTBA
15 Ilepemennsrit -
INEKTPUUECKUN Usyuenue cuekrpos | 12 4
TOK
16 | Dnexrpuueckue Hucnepcus -
TOKH B CBETa
MeTaax, 2
BaKyyMe "

rasax.




17

JIBrKeHne
3apsKEHHBIX
YacTHII B
JIEKTPHIECKOM
Y MarHUTHOM
TTOJISAX

18

YpaBHeHUs
Makcgenna

DJeMEHTHI
¢bu3ukn
TBEPJIOTO Telia

2-oi
pyOeKHBII
KOHTPOJTb

pyo.
arrTec

25

Csert-
3JIEKTPOMAarHu
THas BOJIHA

HuaTepdepenim
s uAAGPaKIHS
cBeTa

Tonsipuzauus
cBeTa

I'panyupoBka
TEepMOIapbl

7-8

Bsaumoneticteu
e
3JEKTPOMArHUAT
HBIX BOJIH C
BECIIECTBOM

1-prit
pyOSKHBIT
KOHTPOJIb

25

10

3apoxxaeHue
KBaHTOBBIX
NpEeACTaBICHU
i

N3mepenune
TEMIIEPATYPEI

11-
12

KBanToBas
dusmnka

14

Crpoenue
aToma,
KBaHTOBBIC
qrciaa

TemnoBoe
W3JIy4YEHHE

15-
16

®dusuka sapa
u
3JIEMEHTAPHBI
€ YaCTHLIbI

2-oii
pyOeKHBIT
KOHTPOJIb

25

Hroro:

50

68

60

OK3.

100




6. OoOpa3oBaTe/ibHbIe TEXHOJIOTHHI

AKTUBHBIE (OPMBI 00yUeHUS
- Jekuusi-0ecea - HEIOCPEICTBEHHBI KOHTAKT MPENoiaBares ¢ ayauropuen - guanor. Ilo
X0y JIEKIHMH IPEenoJaBaTellb 3aJaeT BONPOCHL Ul BBIACHEHHWS MHEHUH W ypOBHS
OCBEZIOMJICHHOCTH CTYJIEHTOB IO paccMaTpuBaeMoil nmpoodeme;
- JIeKIUSA-TUCKYCCHSl - CBOOOJHBII OOMEH MHEHHUSMHM B XOJAE H3JI0KEHUS JIEKIIHOHHOTO
Matepuana. [IpenonaBarens akTUBU3UPYET y4acTUE B OOCYKIEHUM OTAEIBbHBIMU BOIIPOCAaMH,
COIIOCTABJISIET MEX1y COOOH pa3iMyHble MHEHHMS M TEM CaMbIM pa3BUBAeT AHUCKYCCHIO,
CTPEMSCh HAIIPaBUTh €€ B HY’KHOE PYCJIO;
- JIEKI[Usl ¢ IPUMEeHeHHeM OOpATHOM CBSI3M 3aKJIIOYaeT B cebe TO, YTO B Hayajle U KOHILIE
Ka)X/I0TO paszzienia JEKIUH 3a1al0TCs BONPOCHL. [IepBrIi - 11t TOTO, YTOOBI y3HATh, HACKOJIBKO
CTYICHTBl OpPHUEHTHPYIOTCS B H3JIaraéMOM MaTepuaie, BOIPOC B KOHLE pasjena
IIpeIHa3HAYEH /7Sl BBISICHEHUS CTENIEHU YCBOCHMSI TOJIBKO YTO M3JI0’KEHHOro Marepuana. [Ipu
HEYJIOBJIIETBOPUTEIBHBIX PE3yJbTaTaX KOHTPOJBHOI'O ONpOCA MPENOoJaBaTellb BO3BPAILAETCs
K YK€ IPOYMTAaHHOMY pa3Jiesly, U3MEHHUB IPU ATOM METOAUKY MOJauu MaTepuaia;
- mnpo0JjieMHasi JIEKIMs ONHPAcTCd Ha JIOTMKY IIOCIEAOBATEIbHO MOJAEIUPYEMBIX
NPOOJIEMHBIX CHTYallMd IyTeM IIOCTAHOBKH IPOOJIEMHBIX BOMPOCOB WM TPEAbSBICHUS
npobiaemMHbIX 3a7ad. IIpoOneMHBIH BOINPOC - 3TO JAMAIEKTUYECKOE IPOTHUBOpEUHE,
TpeOyromee sl CBOEro PEIICHHS pa3MBIIUICHUS, CPaBHEHHUsS, NMOWCKA, MPUOOpETEHHS H
IIPUMEHEHHsI HOBbIX 3HaHMH. [IpoGiieMHast 3amada COAEPIKUT JOMOJIHUTEIbHYIO BBOJIHYIO
MHGOPMAIIHIO U TIPH HEOOXOMMOCTH HEKOTOPBIE OPUEHTUPHI ITOMCKA €€ PeIIeHUS;
- NPOrpaMMHPOBAaHHAA JIEKIHMA - KOHCYJbTALUsl - MPENOJaBaTe]Ib CaM COCTABIIAECT U
npejuiaraeT o0y4aeMbIM BONPOCHL. Ha TOATOTOBJIEHHBIE BOMPOCH! MPEIOIaBaTeNb CHavaIa
IIPOCUT OTBETUTH CTYACHTOB, a 3aTéM HPOBOJUT aHAIM3 M OOCYXJIEHHE HENpPaBUIbHBIX
OTBETOB.

HNuTepakTuBHBIE (POpMBI 00yUECHHUS.

- OOcyxnenne B rpynmnax. ['pynnoBoe oOCyXJeHHE KaKoro-iuO0 BOINpOca HamNpaBiIeHO Ha
HaXOXXJICHUU UCTHUHBI WM JOCTM)KEHHUE JIy4IlIero B3aMONOHUMaHUs. ['pymnmnoBsie 00CyXaeHUS
CIIOCOOCTBYIOT JIYYILIEMY YCBOCHHIO M3y4aeMOro MaTrepHara.

- Hduckyceusi. Kak mHTepakTHBHBIN MeToJ OOy4deHHUs O3HA4yaeT HCCIelOBaHME WIH paz0op.
VY4eOHoil AucKyccueil Ha3bIBaeTCs 1eJIeHApaBIeHHOE, KOJUIEKTUBHOE 00CYKI€HNE KOHKPETHOM
npo0JIeMbl, COPOBOXKIAIOIIEECS OOMEHOM UIESIMU, CYXKJICHUSIMU, MHEHUSMH B TPYIIIIE.

- KonmokBuyMm. KommokBuyMm - BU yueOHO-TEOPETUUECKHUX 3aHATHUH, MPeICTaBISIONIMI co00it
IPyNIoBoe OOCYXJEHUE IOJ PYKOBOJICTBOM IMpENnojaBaTesl JO0CTaTOYHO UIMPOKOro Kpyra
npo0iieM, HapyuMep, OTHOCUTENILHO CAMOCTOSTEIBLHOTO OOJIBIIOrO pa3zesa JIEKIIMOHHOTO Kypca.
- IIpobiemuoe oGyuyenume. B ycnoBusx mnpoGieMHOro oOydeHHsI TNPOUCXOAUT aKTHUBHOE
OBJIaJICHUE JMYHOCTHIO TEMHU IPUEMaMH, CIoco0aMH, KOTOpble HambOosee XapaKTEepHbI s
71100011 TBOpPUYECKOH EATEIBHOCTH.

WNHHoBaMoHHbIE CcOCOOBI M METOJIbl, MCIOJb3yeMble B 00pa30BaTEIIbHOM IPOLIECCE
OCHOBAaHbl HAa WCIOJb30BAHUU COBPEMEHHBIX JOCTH)KEHUH HAyKl M HH(POPMALMOHHBIX
TEXHOJIOTHI M HaIpaBJIeHbl Ha TOBBIIIEHUE KaueCTBA MOATOTOBKHU MTyTEM Pa3BUTHSI y CTY/IEHTOB
TBOPYECKUX CHOCOOHOCTEHl W  CaMOCTOSTEIBHOCTH (MeTOIbl MpoOJIEeMHOro OO0y4YeHHS,
HCCJIEIOBATEIbCKUE METO/bl, TPEHUHIOBbIE (OPMbI, PEUTHUHIOBbIE CHUCTEMbl OOYYEHHUS H
KOHTPOJISI 3HAaHUM U Ap.).

Buneoxondepenuuss — ceanc BuaeokoHdpepenicss3u (BKC) — »srto TexHomorus
MHTEPAKTHUBHOIO B3aUMOJIEHCTBUS JIBYX U Oojiee YH4aCTHUKOB 00pa3oBaTelbHOTO Mpolecca s
oOMeHa nHpopMaIueil B pealbHOM peXUMe BPEMEHHU.

Hcnonb3yloTcsi  MHTEPAKTHBHbIE  METOABl  OOYYEHHUs: CHTyallMUOHHbIE  3ajJaud,
HCCJIEIOBATEILCKUIA MeTOoJ] OOydeHHs, [eJOBbIE HUIpbI, MOArOTOBKAa M MyOJHMYHAs 3aluTa
pedeparoB. Mcronb3yroTcs peUTHHTOBasi TEXHOJIOTUS, TEXHOJIOTUHU TMCTAHIMOHHOTO O0YyUYEeHHS.



M cronb3yroTcsi HHTEPAKTUBHbBIE METO/Ibl O0YUCHHS: CUTYAI[MOHHBIE 3a7a4l, UCCIICA0BATEIbCKUN
METO/1 00yUYeHHs, ETOBBIC UTPHI, TIOJITOTOBKA U IMyOJIMYHAS 3aIIuTa pedepaTos.

TexHoJIOTUSl 3JIeKTPOHHOr0 O0Y4YeHHsI (peamu3yercss MNpHU TOMOIIM 3JICKTPOHHOM
nHpopmanmoHHo-006pazoBaTenbHOU cpeabl (IMOC) COI'Y npu ucnons3zoBanuu pecypcoB DbC,
IPY IPOBEICHNH aBTOMAaTU3UPOBAHHOTO KOMITBIOTEPHOTO TECTUPOBAHUS H T. I1.).

Hcnone3ytorcss  OauIbHO-pEHTHMHIOBas CHCT€Ma OLEHKM 3HAHUW, TEXHOJOTHUH C
NPUMEHEHHEM JIMCTaHIIMOHHOTO 00ydeHus Ha rutatdopme http://Ims.nosu.ru/.

Ipumeyanus:

- Bce Bupl yueOHOM pabOTHI MOTYT MPOBOAMUTHCS JAUCTAHIIMOHHO HA OCHOBE JIOKAJIBHBIX
HopMaTuBHBIX akToB COI'Y.

- B menmsx peanuzanuM MHAMBUAYaTbHOTO TOAXOAa K OOYYEHHUIO CTY/ACHTOB,
OCYIIECTBIISIIOIIMX  y4eOHBIH Tpolecc MO HWHAUBUAYAIbHONH TPaeKkTOpPUHM B  paMKax
UHIWBUYAJIbHOTO pabodero IuiaHa, M3y4eHHWEe AAHHOW TUCHMIUIMHBI MOXKET OCYILECTBIISATHCS
yepe3 UHAUBUAYAIbHbIE KOHCYJIbTAI[MM IMpernojaBaTelii OYHO, B Yachl KOHCYNbTALUN, IO
JNIEKTPOHHOM TI04YTE, @ TAaKXKE C HCIIOJIb30BAaHUEM Cisco Webex Meetings, miatdopmsi
JMCTaHIMOHHOTO 00yueHus Moodle, nuunbli kabuner cryaenta Ha oprane COI'Y, apyrux

anementoB JUOC COI'Y.
Neri/n Tema Bun Koanuect AKTHBHBIE NHTepakTHBHBIE
3aHATHA BO 4aCOB ¢opmbI ¢opmbI
1 Teopus ommuooK. JlaGopatop | 4 Cemunap B
Has paboTa JIaJIOTOBOM PEXKUME
2 Nzyuenue JlaGopatop | 4 [IpoBencHue
IITAHTCHIUPKYJIS | Has paboTa TIOUCKOBOTO
u MHUKpPOMETpA, (u3nueckoro
paboTa c HUMH. JKCIIEPUMEHTA
3 Onpenenenue Jlaboparop | 4 [IpoBenenue
IJIOTHOCTHU Has pabota ITOMCKOBOTO
BEIIECTBA. (buzmIecKkoro
JKCIIEPUMEHTA
4 Onpenenenue Jlaboparop | 4 [IpoBenenue Cemunap B
YCKOPEHHS Has paboTa MTOMCKOBOTO JIMaJIOTOBOM PEXKUME
3eMHOT'0 (u3nueckoro
MPUTSDKEHUST  MarT. JKCIIEPUMEHTA
MasiTHUKA.
5 Omnpenenenne JlaGopatop | 4 [IpoBenenmne
YCKOPEHHS Has paboTa MTOMCKOBOTO
3€MHOTO ¢bu3nvecKoro
MPUTSDKEHUST  MarT. JKCIIEPUMEHTA
MasTHUKA.



http://lms.nosu.ru/

6 HccnenoBanue JlaGopatop IIpoBencHue CemuHap
OCHOBHOTO 3aKOHa | Has paboTta MTOMCKOBOTO JIMAJIOTOBOM PEKUME
BpalaTeIbHOro ¢bu3nveckoro
JBYDKEHUS 9KCHEPUMEHTA
TBEPJOrO TeJia Ha
MasiTHUKE
O6epOeka.

7 Hccnenoanue JlaGopatop [IpoBencHue
OCHOBHOTO 3aKoOHa | Has pabora MTOMCKOBOTO
BpaIaTeIbHOrO (bu3nIecKoro
JIBYDKEHUS 9KCHEpUMEHTa
TBEpJIOro Tena Ha
MasiTHUKE
ObepOeka.

8

9 l-as
KOHTPOJIbHAs
padora

10 Omnpenenenue JlabGopatop [IpoBenenue Cemunap
BJIQKHOCTH Has paboTa IIOMCKOBOTO JIMAJIOTOBOM PEXUME
BO3/yXa npu ¢bu3nveckoro
MTOMOIIIN HKCIIEPUMEHTA
MICUXPOMETpA.

11 ITonyuenne u | JlaGoparop [IpoBenenue
U3MepeHue Has paboTa IIOMCKOBOTO
BaKyyma (u3nueckoro
(BBICOKOTO) JKCIIEPUMEHTA

12 [Tonyuenune u | JlaGoparop [IpoBenenue CemuHap
U3MepeHue Has paboTa MTOMCKOBOTO JIMAJIOTOBOM PEXUME
BaKyyma (usnueckoro
(BBICOKOTO) JKCIIEPUMEHTA

13 Onpenenenue Jlaboparop [IpoBenenue
OTHOIIICHHE Has paboTa MTOMCKOBOTO

TEIUIOEMKOCTEN 10

¢u3nueckoro




cioco0y Knemana- JKCIIEPUMEHTA
He3opma.

14 Omnpenenenne JlaGopatop | 4 [IpoBencHue CemuHap
OTHOIIICHHE Has paboTa TIOUCKOBOTO JIAJIOTOBOM PEXUME
TETJIOEMKOCTEH IO ¢bu3nIecKoro
cioco0y Knemana- HKCHEPUMEHTA
He3zopma.

15 Omnpenenenne JlaGopatop | 4 [IpoBeaeHue
OTHOIIICHHE Has paboTa MTOMCKOBOTO
TETJIOEMKOCTEH IO ¢bu3nvecKoro
crioco0y Kiemana- IKCIEPUMEHTA
Jezopma.

16 Omnpenenenue JlaGopatop | 4 [IpoBenenue Cemunap
€MKOCTH Has paboTa IIOMCKOBOTO JIaJIOTOBOM PEXKUME
KOHJICHCATOpa MpH (bu3nIecKoro
MTOMOIIIN MocTa IKCICPUMEHTA
Cortun

17 2-asi 4
KOHTPOJIbHAsI
pabora
Bcero 68

7. YueOHO-MeTOANYECKOE 00ecnieyeHHe CAMOCTOSITeIbHON PadoThl

CaMocTtosTenbHast padota 00ydaromuxcs SBISETCS OAHUM M3 BUIOB YU€OHBIX 3aHSTHU.
CamocrosiTenpHas paboTa MPOBOIUTCS C LIETBIO:

— CHUCTEMAaTH3aIUH 1 3aKPeTICHUS TTOTYyYEeHHBIX TEOPETUUYECKUX 3HAHUHM U MPAKTHIECKUX
YMEHHH 00y4aromuxcsl CTYJAEHTOB;

— yrayOJIeHHs U pacliupeHUs TEOPETUIECKIX 3HAHUM;

— (opmMupoBaHuss yMEHHH WCIOJIB30BaTh HOPMATHUBHYIO, MPABOBYIO, CIIPABOYHYIO
JIOKYMEHTAIUIO U CTeHaIbHYI0 TUTEPaTypy;

- (opMHUpPOBaHHS CaMOCTOSITEIBHOCTA MBIIUICHHUS, CIIOCOOHOCTEH K CamMOpa3BUTHIO,
CaMOCOBEPILIEHCTBOBAHUIO U CAMOPEATIN3aLINN;

— pa3BUTHUS UCCIIEOBATEIbCKUX YMEHUH.

CaMocTtosiTenbHass paboTa OO0y4JaromIMXCs OCYIIECTBISIETCS HA TMPOTSHKEHUH H3YUCHHS
BCEH IUCLUMIUIUHBI B COOTBETCTBUU C YTBEPXKJACHHONM B y4yeOHOM IIJIaHE TPYIOEMKOCTHIO U
COCTOMT H3:

- paboThI CTY/IEHTOB C JICKIIMOHHBIMHM MaTepHallaMy, IIOWCKa U aHalH3a JIUTepaTypsl U
AIIEKTPOHHBIX UCTOUYHUKOB WH(GOPMAIIUH TI0 33JaHHOU TEME;




- BBITIOJTHEHUS 3aJJaHHH [Tl caMocTosATeNbHON padoTel B DOC COT'Y;

- U3Y4YEHHMS TEOPETHYECKOr0 M CTAaTUCTUYECKOTO Marepuana g MOArOTOBKH K
CEMUHAPCKUM 3aHATHSIM;

- IOJrOTOBKH K DK3aMEHY.

CamocrosiTenbHass paboTa CTYIEHTOB MPOBOJUTCS B BHJI€ MHCHMEHHBIX JIOMAITHUX
3aJaHuil (B TOM 4HCIIe, PA3HOYPOBHEBBIX 3aJaHMii), MOATOTOBKHM KOHCIIEKTOB IO TeMam
npakTUuyeckux 3aHATUM. CTyIeHThl MUCHBMEHHO BBIMIOJHSIOT 3aJaHUsS Uil CaMOCTOSATEIbHOMN
paboThl, MONB3YACh TEOPETHUECKUM MaTepuajoM (JeKUuHu, ydeOHas JuTepaTypa U MHTEPHET-
pecypchl MO JAaHHOM TeME), IOCIIE YEro IPOBOAUTCS OOCYXKIEHUE JaHHOM TEeMbl MOJ
PYKOBOJICTBOM IIpENoAgaBaTesl.

Bompocel, BEIHOCHMEBIE Ha CaMOCTOSITEIPHOE U3YYCHHUE, a TaKKe yueOHas Jireparypa u
METOJMYECKHIl MaTepHall MO OpraHU3alMh CaMOCTOSITENIBHON paboThl CTYJEHTOB OTPa)XKEHbI B
YyebHO-MeTonn4yeckoi kapre aucuumiuHbl «®Pusuka» (Tabm. 5), a Ttakke Ha caiite
nucrtannponHoro  obydenuss COI'Y  mmomanka cuctembl «MOODLE» 1o  ccplike:
http://Ims.nosu.ru/.

[To xaxmoil U3 TeM JUIsi CaMOCTOSTENbHOIO HW3YYEHHUS, MPHUBEICHHBIX B paboueit
mporpamme, CTyJIEHTaM CJeAyeT CHadaja MPOYUTATh PEKOMEHJIOBAHHYIO JIUTEpaTypy U MpHU
HEOOXOJUMOCTU COCTaBUTHh KPATKUN KOHCIEKT OCHOBHBIX IOJOXEHHM, TEPMUHOB, CBEJICHUH,
TPeOYIOMMX 3aIIOMUHAHMS U SIBJISIONIMXCSI OCHOBOIIOJIATAIOIINMH B 3TOU TEME.

[Ipy moAroToBKEe 3aJaHUil MO CaMOCTOSTENBHOM pabdoTe CTyAeHTaM HeoO0XOAMMO
OPUEHTHPOBATHCS HA KOHCTICKTHI JIEKINI, PEKOMEHIYEMYIO JTUTEPATYPY.

Jns paciumpenust 3HaHUM M0 JUCHUIUIMHE PEKOMEHIYETCsl UCII0NIb30BaTh IHTEpHET-pecypehl:

MPOBOJIUTHh TOUCK B PA3IMYHBIX CHUCTEMaX, TAaKMX KakK OOIIHE TMOMCKOBBIE CHCTEMBI:
www.yandex.ru, www.google.ru, a Takke cHenUalbHbIE TIOUCKOBBIE  CHCTEMBI:
www.chem.msu.su, www.chemnavigator.hotbox.ru.

3aganus AJ51 CAMOCTOATEIbHON PadOThI CTYIEHTOB 110 JUCIHUIJINHE
«DuU3nKa»

CamocrositennbHass paboTa CTYIEHTOB, MPEAYCMOTPEHHAs y4eOHBIM IUIAHOM, JIOJDKHA
COOTBETCTBOBAaTh 0OoJjiee TIIyOOKOMY YCBOEHHIO H3y4aeMoro Kypca, (OpMHUPOBATh HaBBIKH
HCCJIEIOBATENIbCKOM  pabOThl M OPUEHTHUPOBATh CTYIEHTOB HAa YMEHHE TNPUMEHSTh
TEOPETUUYECKUE 3HAHUS Ha TIPAKTHUKE.

3amaHus Uil CaMOCTOSATENbHOW pabOThl COCTABISAIOTCA MO paszieiiaM M Temam, II0
KOTOPBIM HE TMPEAyCMOTPEHBI ayIWTOpPHBIE 3aHATHS, JMOO0 TpeOyeTcss MOMOTHUTEIHHO
npopaboTarh W MPOAHAIU3UPOBATH PACCMATPUBAEMBIN IpErojiaBaTesieM Marepuanl B o0beme
3aIJJAHUPOBAHHBIX YaCOB.

3aiaHus IO CaMOCTOSTENbHON paboTe MO JUCIUILIMHE MOTYT OBITh CIEAYIOIIUX BU/IOB:

® KOHCIIEKTHPOBAHHE MMEPBOUCTOYHUKOB U APYTroi y4eOHOM TUTEpaTypHI;

e 1mpopaboTka y4yeOHOro marepuana (IO KOHCHEKTaM JIeKIMH y4eOHOH W HaydHOMU
JUTEpaType) M MOJrOTOBKA JOKJIAJ0B Ha CEMHMHAapaX M NPAKTUYECKUX 3aHATHUAX, K
Y4acCTHUIO B TEMaTHUECKUX AUCKYCCHUAX U JEJIOBBIX UTPax;

®  BBINIOJIHEHUE KOHTPOJIbHBIX padoT;

® pElICHHE 337aY;

e paboTa Cc TeCTaMu M BOIIPOCAMU JIJIsl CAMOTIPOBEPKHU;

® MOJICIMPOBAHHUE U/WIM aHATU3 KOHKPETHBIX MTPOOJIEMHBIX CUTYalUi;

® aHaJIM3 CTATUCTUYECKUX U (PAKTUUYECKUX MaTepHUaioB, COCTABIIEHUE BBIBOJOB HAa OCHOBE
IIPOBEJEHHOIO aHAJIN3a U T.J.

Pesynbrarel  camocTOSITETHHOW  pabOTBI  KOHTPOJUPYIOTCS — MpENojaBaTeieM |
VUUTBHIBAIOTCS TPU aTTecTalluu CTyAeHTa (dk3ameH). [Ipu 3TOM MpOBOASTCS: TECTHPOBAHUE,


http://dist-edu.nosu.ru/
http://www.yandex.ru/
http://www.google.ru/
http://www.chem.msu.su/
http://www.chemnavigator.hotbox.ru/

HKCIPECC-OMPOC HA CEMUHAPCKUX U MPAKTHUECKUX 3aHATUAK, 3aCIylIIMBaHHUE JIOKJIAJIOB,
IpOBEpKa MUCbMEHHBIX paldoT | T.JI.

CamocrosaTrenbHas paboTa CTYIEHTOB BKJIIOYACT BBINOJHEHHE JIOMAIIHUX 3aJaHUN K
Ka)XJJ0MY J1Ta0OpaTOpHOMY M MPAKTUYECKOMY 3aHATHIO. 3aJaHus COJAECP)KaT YCTHYIO MOJTOTOBKY
[0 TEOPETUYECKUM BOIIPOCAM, PELICHHE 3aj1a4 0 (pU3UKE.

JIns TOATOTOBKM K 3aHATUSAM CTYICHTHI IIOJIB3YIOTCS y4eOHMKaMH U y4eOHBIMH
nocoOMsIMHU, YKa3aHHBIMH B CIIHCKE DPEKOMEHJIOBAHHOM JHMTEpaTyphl, a TaKkKe HWHTEPHET-
UCTOYHMKaMHU. Bce Meroandeckue MaTepuanbl MPEACTaBICHBI B CHCTEME JUCTAHIIMOHHOTO
ooyuennss COI'Y (Caitir JIO COI'Y na mmomanke cucrembl «MOODLE» mo cchuike:
http://Ims.nosu.ru/).

MeTtoanyeckue peKOMeHAAUMH 110 HCIO0Ib30BAHMI0O HHPOPMALMOHHO-KOMMYHHKATHBHBIX
TeXHOJIOTHil 00y4eHust

Jlnst n3yyeHus JEKIMOHHOTO MaTepuajia JUCHUIUITMHBI IPUMEHSIOTCS ayIHOBU3YyalbHbIC
(MyJIbTUMEIUIHBIE) TEXHOJOIMH, KOTOpble HE OTPHULAIOT TPaJULUOHHBIE, IPOBEPEHHbIE
BPEMEHEM METOJbl MpENoAaBaHUs, HO, TPH ITOM, OHH IOBBIIIAIOT HATJSAHOCTD,
UH(POPMATUBHOCTh, OMNEPATHMBHOCTh B IMOAaue HMH(OpMaIUM, MO3BOJSIIOT SKOHOMMTH BpeMs
3aHATHI.

Kaxnoe mnpaktuueckoe (CeMHMHApCKOe) 3aHATHE HUMEET CBOIO o0colyo  (opmy
IPOBE/ICHUS, CBOI METOAOJIOTHYECKYIO CIEMU(HUKY, YTO TO3BOJSIET Pa3BUBATh Y CTYJICHTOB
pasinyHble Kak OOLIEKYyJIbTYpHbIE, TaKk M MpodeccruoHanbHble KoMneTeHuuu. IloctaHoBKka
npoOnemMbl, pa3dop aKTyalbHBIX KOHKPETHBIX MW THUIOTETHYECKHUX CHTyallud, CO3JaHue
aTMocdepsl Auajgora Mexay IMpernojaBaTesieM U IPyNIoi Mo3BoJseT paboTaTh MHIAMBHUYaIbHO
U B MaJbIX TpyIIax, KOJUIEKTHBHO OOCYXIAaThb OINPENEICHHBIA TeMaMU MaTephai, a TakkKe
UHUIMMPOBATh CaMOCTOSTENbHYIO paboTy cTyaeHTOB. IIpu ocMbIcieHnn coaep)kaHusi BOIPOCOB
NPaKTUYECKHUX 3aHATUI MPECIeayeTcs [ellb COO0aTh TPEEMCTBEHHOCTD B PO ECCHOHATHPHOM
U B TBOPYECKOM Pa3BUTUU CTY/IEHTOB.

Kontpons camoctosiTensHON pabOThl CTYAEHTOB NMPHU3BaH CAEIATh MPOIECC OO0YYECHHUs
Oosiee 1EJTOCTHBIM U OpraHMyHbIM. Ero 3amaua He ocTaBUTh 0e3 BHMMaHUS JaXe, Ha MEpBBII
B3TJISA]l, MAJTO3HAYUTEIBHBIC BOTIPOCH.

KomnbroTepHoe TecTUpOBaHHE MO3BOJIIET OCYLIECTBISATh UTOrOBBIM KOHTPOJIb 3HAHUIA
CTyAeHTOB. TecTOBBI MaTepHai BKIIOYaeT B ceOs coJep’kaHHE BOMPOCOB MO KaXIOMY H3
0003HaUEHHBIX IPOTPaAMMOi1 pa3iesoB.

Kaxnpiii Bompoc mpeamnonaraeT HECKOJIbKO BapHaHTOB OTBETOB, CPEOH KOTOPBIX
UMEIOTCS  a0COJIOTHO HEBEpHBIM, MNpPaBUIbHBIE M B OoJbllell WJIM MEHbIIEH CTelneHu
PacKpBIBAIOIIMI CYIIHOCTH BOMpoca. B mpormecce KOMIBIOTEPHOTO TECTHPOBAHUS 3aaadya
CTYACHTOB OINpeAessieTcs Kak BbIOOp NpPaBMWIBHOTO OTBETa M3 MHOrooOpasus BapuaHTOB. B
TECTOBBIX 3a/IaHUSIX €CTh BOMPOCHI HA COOTBETCTBHE. B mporecce KOMIBIOTEPHOTO
TECTUPOBaHUS, 3ajaya CTYJEHTa OIpeJeNseTcss Kak BbIOOp MpaBWIBHOTO OTBETa U3
MHOT000pa3usi BApUAHTOB.

Bonpockl © TeMbl, OTBOJMMBIE Ha BBINOJHEHHE CAMOCTOSTENBHOW paboTHl 10
TCIIATUTAHE, a TAaK)Ke KPUTEPUH OLICHUBAHHS 110 KaXXIOMY BUIY pabOTHI coaepKarcs B pasjerne
5 PIT/.

MeTozmqecm/le YKa3aHusA AJId 06yqa10umxcsl 10 OCBOCHUIO NUCIUIIINHBI


http://dist-edu.nosu.ru/

By yaeOHBIX 3aHATHIA

Opraau3zanus 1esTeIbHOCTH CTYJCHTa

Jleknus

[locemnienue TEKIMOHHBIX 3aHATUI U KOHCIIEKTUPOBAHUE JIEKLIUOHHOTO
MaTepuaga SBJSETCS HEAOCTATOYHBIM YCIOBHEM JUIsl YCIELIHOIO
YCBOCHHSI AMCUUIUIMHBL CTyIEHTY HEO0OXOJUMO CHUCTEeMaTHYeCKU
paboTarh ¢ y4eOHOW U METOAMYECKOMN JIMTEpaTypOH, PEKOMEHIYyEeMOM
[0 KaXJIOMY pas3feny JEKTOpOM, JOMNOJHSAS KOHCIEKT JIEKIUH
HEOOXOAUMBIMU TOSICHEHUSIMH, YTOYHEHHUSMH U TEPMHUHAMH IO
nzydaemMoii Teme. HeoOXxomumo mucath KOHCIEKTHI JICKIHHA: KpaTKo,
cxematuuHo. IlocienoBarenbHO (PUKCHPOBATH OCHOBHBIE MOJIOKEHMS,
BBIBOJIbI, (POPMYIHUPOBKH, OOOOIICHMS; MOMEYaTh BAKHbIE MBICIH,
BBIJICJIATh KIIIOYEBBIE CJIOBA, TEPMUHBL. [IpoBepsATh TEPMUHBI, TOHATUH
C IOMOIINBK  JHUUKIONEOUM,  CJIOBApeH,  CIIPAaBOYHUKOB  C
BBINHUCHIBAHUEM TOJKOBaHMW B TeTpaab. OOO03HAUUTH BOINPOCHI,
TEPMHHBI, MaTepuajl, KOTOPbI BBI3BIBAET TPYJHOCTU, MOMETUTH U
MOMBITAThCSl HANTH OTBET B pekoMeHayeMol iuteparype. Ecin
CaMOCTOSITEJILHO HE YJaeTcsl pa3o0parbcs B MaTepuaie, HeoO0X0IuMOo
copMynHpOBaTh BONPOC U 334aTh PENOIaBATEN0 Ha KOHCYJIbTAlUY,
Ha IPAKTUYECKOM 3aHSITHH.

IIpakTH4yeckue
3aHATHA
(KosunoxkBuym)

[IpakTuueckue  3aHATUS  OPU3BAHBl  HAYYUThb  CTYJEHTA
CaMOCTOSITENILHO PaboTaTh ¢ y4eOHOW JHMTEpaTypoid, aHAIU3UPOBATH
Marepuan. B Hauane 3aHATHS PEKOMEHAYETCS PacCMOTPETh
COOTBETCTBYIOIIMI  TEOPETHUYECKUW  MaTepHall.  3areM  HUJET
MPaKTUYECKU pa30op M3ydaeMoro maTepuana, pelalTcs 3aJadu U3
MIpaKTUKyMa, pa30upaeTcs Kax bl KOHKPETHBII pUMep.

KonmokBuymbl HampaBlIeHbl Ha YIIIyOJNEHHUE TEOPETHUECKUX
3HaHWW, (DOpPMHUpPOBAHME NPAKTHYCCKUX YMCHHA ¥ KOMIICTCHIIMN
oOyJaromuxcsi, TpeIyCMOTPEHHBIX MpOrpaMMoi AMCUMILIUHBL [lpu
MOJITOTOBKE K KOJIJIOKBUYMY HEOOXOAMMO HMOBTOPHUTH JIEKLIMOHHBIN

Marepual o U3y4aeMon TEeME, U3Y4YUTh Marepuail,
PEKOMEHIOBaHHBIM IIPENOJaBaTeiaeM I0 CHUCKAM JuTeparypsl. B
IIpoLIECCEe  3aHATUU oOpamat BHMMaHHE Ha MPAKTUYECKOE

MPUMEHEHHE TEOpUHM W Ha METOJMKY pELIEHUS THUIOBBIX 3ajau
npoeCCUOHATIbHON  JIeSTeNbHOCTH. YCTHBIM ompoc TpedyeT oT
MIperoaBaTesIst 00JIbI1I0M IIpEeABapPUTEIILHON IIOJArOTOBKH:
TIIATENILHOTO OTOOpa COJIEpXKaHMs, BCECTOPOHHETO MPOTyMbIBAHUS
BOIIPOCOB, 3aJla4 U IMPUMEPOB, KOTOpPbIE OyIyT MPEASIOKEHbI, MyTen
aKTUBM3ALMM JEATEIBHOCTH BCEX CTYIEHTOB TPYMNIBl B IpoLEcce
MPOBEPKHU, CO3/JaHHMS Ha 3aHITHUH JIEJIOBOM U JOOpOKeIaTebHOM
00CTaHOBKHU.

Paznuuaror (GpOoHTaNbHBIH, VHIMBHU1yaJIbHBIN "
KOMOMHUPOBaHHBIN OIpocC.

@poHTanpHBI  ompoc  mpoBoauTcs B (opme  Oecensl
IIpenojaBaTelis ¢ TPYNIOHN.

C mnomompio (POHTANBHOIO OIpoca MpenojaBaTelib HMEET
BO3MOXXHOCTb IIPOBEPUTH BBIIIOJIHEHUE CTYAEHTaMU JIOMAIlIHErO
3a/laHus, BBISICHUTh TOTOBHOCTh TPYNNbl K HM3YYEHUIO HOBOTO
MaTepuana, ONpeaesuTh C(HOPMHUPOBAHHOCTh OCHOBHBIX MOHATH,
YCBOGHHME HOBOTO y4eOHOro MaTepuaja, KOTOPbIM ObLI TOIBKO YTO
pa3o0paH Ha 3aHATHH.

WuauBuayanbHbli  ompoc  mpeArnojaraeT — o0CTOsTENbHbIE,
CBSI3HBIE OTBETHI CTYACHTOB Ha BOIIPOC, OTHOCSILUINCSA K U3y4aeMOMY
ydeOHOMY MaTepuandy, HO3TOMY OH CIYXXUT BaXHBIM Y4eOHBIM




CpCACTBOM pPa3BUTUA PCUU, MNAMATH, MBIINUJICHUA CTYACHTOB. I’IT06I>I
cIeNaTh TaKyl MPOBEPKY Oojee TIIyOOKOHW, HEOOXOJUMO CTaBHThH
nepes] CTyJeHTaMHU BOIIPOCHI, TPEOYIOIINE pa3BePHYTOrO OTBETA.

IIucemeHnHbIE 3HAKOMCTBO C OCHOBHOM U JIOIIOJIHUTEJILHOM JIMTEPATypO, BKIItOUast
JAOMAaIlIHUe  3a/JIaHMs | CIIPABOYHbIC U3/IaHUs, 3apYOEKHbIE HICTOUHUKHU, KOHCIIEKT OCHOBHBIX
(KOHCIIEKT) MOJIOKEHUH, TEPMHUHOB, CBEJICHUM, TPEOYIOIUX 3allOMUHAHUS U

SIBJISIFOLMXCSL  OCHOBomoJlararomuMu B 3Tod  Teme. CocrtaBieHue
KOHCIIEKTOB I10 IPOYUTAHHBIM JIMTEPATYPHBIM HCTOUHUKAM U JP.

[Ipy mOAroTOBKE K 3aHATUIO HEOOXOAMMO OPHEHTHPOBATHCS Ha
KOHCIEKTBHI JIEKLIUH, PEKOMEHAYEMYIO JIUTEPATYPY.

[To kaxx1011 K3 TEM JUIsl CAaMOCTOSITEIBHOTO U3Y4YE€HUS, IPUBE/ICHHBIX B
paboueii mporpamme, cieayeT cHadaia MPOYUTaTh PEKOMEHI0BAaHHYIO
JUTEpaTypy U MpU HEOOXOJUMOCTH COCTaBUTh KPATKHM KOHCHEKT
OCHOBHBIX  TIOJIO)KEHUH,  TEPMHUHOB,  CBEICHHH,  TPEOYIOLINX
3allOMUHAaHUS U SBISIOIIKUXCA OCHOBOMOJIAralOIUMU B 3TOU TEME.

JUia  pacmiupeHusi 3HAHUM 1O  JUCHMIUIMHE  PEKOMEHAYEeTCs
WCI0Nb30BaTh IHTEpHET-pECYpCHI:

MPOBOJUTH TOUCK B PA3JIMYHBIX CHUCTEMaxX, TaKuWX Kak oOmme
MOMCKOBBIE CHCTEeMBI: www.yandex.ru, www.google.ru, a Ttaxxe
CIE€LMAJIbHbIE TOUCKOBBIE CUCTEMBI:

www.chem.msu.su, www.chemnavigator.hotbox.ru.

KonTposbnas padora Ilenb KOHTPOJBHOM pPabOTHl - MPOBEPKA Pa3BUTHS HaBBIKOB,
(muceMeHHAast) YCBOECHHS H 3aKpEIUIEHUsS MaTepHaia, MOJYYECHHBIX IIPU H3Yy4YECHUHU
JTUCLUIUIMHBL, ¥ BBIIOJHAETCS CTYJEHTaMU 3a0YHOI0 OOYYEeHHS.
Pabota BBIIIOJIHACTCS o HHUBUYyaJIbHBIM 3a1aHUSM

MAIIMHONMCHBIM WM  PYKONUCHBIM  TEeKCTOM. Pabora  maer
BO3MOKHOCTb YCTaHOBHUTH CTEIIEHb YCBOCHHUS MaTepuala U yMEHHUE
MIPUMEHSTh 3HAHUS, OJTY4YeHHbIE IPU U3yYEHUH AUCHUILUINHBL. PaboTa
CHOCOOCTBYET OBJQJCHUIO MaTepHaioM, IPUBUBAET HABBIKM B
CaMOCTOSITEJIbHOM pEIIeHUH MPAaKTUYECKUX BOIPOCOB M B paboTte ¢

JIUTEPaTypON.

IK3ameH (YCTHBIIH) OueHka OTBETa Ha HK3aMEHE MPOBOAUTCS B COOTBETCTBUM C
[TonoxxenneM o OamTbHO - PEUTHHTOBOM CHUCTEME OIICHKH 3HAHUU
crynentos COI'Y.

8. OueHouHbIe cCpeACTBA 1JIsl TEKYIIero KOHTPOJIS yCIeBaeMOCTH, py0e:KHOIl aTTecTalliy U
NPOMEKYTOYHOM aTTECTANMH 10 HTOraM OCBOCHMS JMCIUILTHHBI.

8.1. ®opmbl padoThl cTyaeHTOB. POpMBI pabOTHI: KOHCYJIbTAIMH, MPAKTHUYECKUE
3aHATHS, PEUTHHTOBbIE  KOMIIBIOTEPHBIE  TECTHPOBAHUS, CaMOCTOSITENIbHbIE  PaloTHl,
WHTEPAaKTUBHbIE 3aHATHS.

8.2. Buabl KOHTpOJSi: TEeKyIIMHA (Ha MPAKTUYECKUX 3aHATHUAX), MPOMEKYTOUHBIN
(MOyTbHOE TECTUPOBAHHE), UTOTOBBIN (IK3aMEH).

[IpoBepka kKauecTBa yCBOEHUS 3HAHUN OCYILECTBIIIETCS HE TOJIBKO B YCTHOM, HO U B
nucbMeHHol Qopme. [IpoBenenue pasHbIX Mo (opMe U MO 00BEMY YCTHBIX M HMHUCHMEHHBIX
paboT IUCUUIUITMHUPYET CTyJeHTa, NaéT MPEenoiaBaTea0 OCHOBAaHUE /JIsi OOBEKTUBHOM OLEHKU
3HaHUM KaXJIOro CTyJIEHTa IpH BBIBEJCHHMM CYMMAapHOro Oajuia, IO3BOJISIET CTYIEHTY
IIPEJICTaBUTh YPOBEHb COOCTBEHHBIX 3HAHHUI IO MpeAMETY, YBUAETb CBOM CHUJIbHBIE U claOble
CTOPOHBI, YTOOBI yYECTh UX MPU MOJATOTOBKE K IK3aMEHY.

Buibl TEKYIIETO KOHTPOJISA:




a) YCTHBIN (PPOHTAIBHBIN MM WHAMBUIYAIbHBIH OMPOC;

0) MIChbMEHHAsI CAMOCTOSITEIIbHASI KOHTPOJIbHAs padoTa;

B) YCTHOE M3JI0)KEHUE COJIEPKAHUS IPOUUTAHHOIO B pAMKax CaMOCTOATEIbHON paboThI;
') YCTHOE BBICTYIUIEHUE TI0 TEME 00CYXKICHUS.

ITpoMeKyTOYHBIN KOHTPOIb

JucuumyHa pa3buta Ha MOAYJIH, KOTOpbIE NMPEACTAaBIIAIOT COOOH JIOTMYECKU 3aBEpIIECHHBIE
gacTh paboyeil mporpaMMbl Kypca W SBISIOTCS TEM KOMIUIEKCOM 3HAHHA M YMEHH, KOTOPHIE
noJyiexar KOHTpoiro. KoHTpoab ocBOeHUs Moy el BKIIOYaeT B ce0sl TECTUPOBAHUS B paMKax
0aJUIbHO-PEUTUHTOBOW CHCTEMBI, PETYCMOTPEHHBIX padoueil MporpaMMoi TUCIUILINHEL.

B koHIE cemecTpa NPOBOAUTCS KOHTPOJIBHOE MEPOIPUATHE: IK3AMEH.

[TpomexyTOUHBI KOHTPOJIb OCYIIECTBISIETCS 110 0AIbHO-PEHTHHTOBOW CHCTEME.

8.3. Meroauka d¢opmupoBanus pesyabTUpylomeli ouneHku. lToroBas oueHka
CKJIaJbIBAETCSI KaK CpEIHEB3BELICHHAs I10 pe3ylbTaTaM BCEX OLEHMBAaEMbIX pPabOT Ha
IPOTSKEHUM CEMECTPa, KyJa BXOIAT IOCEUICHUE JIEKIUNA U CEMUHAPOB, OTBETHI U JOIOIHEHUS
Ha CEeMHUHapaX, KOHTPOJIbHbIE pPa0OThl (KOHTPOJbHBIE CpE3bl IO MTOraM MOIYJA),
JIOTIOJTHUTEJIbHBIE OLIEHKHU 110 pedepaTaM, CEMECTPOBBINA IK3aMEH.

Ounenka padoThl CTyIeHTA

Make.
DopMa KOHTPOJIS OIleHKA
Texywian oyenka CTyJeHTa B TCUCHUE CEMECTPa COCTOUT H3: 5)
e  BrinonHeHWe TUCHMEHHBIX IOMAITHUX 3a/IaHUN TI0 TEMaM
3aHATUH U CAMOCTOSTEIBLHON pabOThI (KOHCIIEKTOB)
e [loaroToBka M OTBETHI HA MPAKTHUSCKUX 3aHATHSIX
(KOJUIIOKBUYMBI)
1-2 konmponvnas paboma 5

HpI/IMeprIe 3aJaHUs OUECHOYHDBIX CPEACTB N0 JUCHUIIJIMHE

TemaTtnka n 3alaHuA [JIA MPAKTHUYCCKUX 3aHATHI TI0 AUCHUILIMHE TPEACTABIICHBI B
paszene 5 PabGoueil mporpamMMsl.

Kpurepuii oieHKH YCTHOTO M NIMCbMEHHOI'0 0TBETA
HA NPAKTUYECKOM 3aHATHH M0 TUCHUILUINHE (KOJJIOKBUYME)

Onenka

XapaKTepucTHKa 0TBETa

5

Coz[epmaHHe OTB€TAa COOTBETCTBYCT OCBCIIACMOMY BOIPOCY, ITOJHOCTBIO
packpbiTa B OTBETC TEMaA, OTBCT CTPYKTYPUPOBAH, JdHBI IIPABUJIBHBIC
APTYMCHTUPOBAHHBIC OTBETBI HA YTOYHAIOMIME BOIPOCHI, IACMOHCTPUPYETCA
BBICOKHIM YPOBCHb Y4aCTHUA B JUCKYCCHUH.

ConepkaHne OTBETa COOTBETCTBYET OCBEUIAEMOMY BOIIPOCY, TOJIHOCTBIO
packpbiTa B OTBETE TeMa, JaHbl MpaBWIbHbIE, apryMEHTHPOBAaHHBIE OTBETHI Ha
YTOYHSIIOUIME BOINPOCHI, HO HMEIOTCS HETOYHOCTH, TIPH O3TOM  OTBET
HECTPYKTYPUPOBAH U IEMOHCTPUPYETCSl CPEJHUIN YPOBEHD yUaCTHUs B IUCKYCCHUHU.

ConepkaHue OTBETa COOTBETCTBYET OCBEIAEMOMY BOIPOCY, HO IPU IOJIHOM
pPacKpbITUM TEMbl HMEIOTCS HETOYHOCTH, [JaHbl IIPaBUIbHBIE, HO HE
apryMEHTHPOBAHHBIE OTBEThl HA YTOYHSIOUIME BOIPOCHL, JAEMOHCTPUPYETCS
HU3KUH ypOBEHb y4acTusi B JUCKYCCHUHU, OTBET HECTPYKTYPHPOBaH, HH(OpMAIUs
TPpYJHA JUJIsl BOCIIPUSTHSL.

COIlep)KaHI/IC OTBCTA COOTBCTCTBYCT OCBCIIACMOMY BOIIPOCY, HO IIPpHU IIOJIHOM




PacKpbITUN TEMbl UMEIOTCS HETOYHOCTH, JIEMOHCTpUpYyeTcs ciaboe BiaJeHue
KaTerOpUAJILHBIM aIllIapaToOM, JAaHbl IPABUIIBHBIE, HO HE apryMEHTHUPOBAHHBIC
OTBETHl Ha YTOYHSIOIIUE BOIPOCHI, Y4aCTHE€ B JHUCKYCCUU OTCYTCTBYET, OTBET
HECTPYKTYPUPOBaH, HHGOpMALHS TPYIHA JUIS BOCTIPUSTHSL.

Conepxxanme jJeKuui no pucuuninHe « ®usuka

Mexanuka

Jlekuus 1 Beenenue

[TonsiTHe MpoCTpaHCTBAa U BpeMEHU. BakHeWIne CucTeMbl KOOPAUHAT.
Mexnynaponnas cuctema equaui; CHU (Systemlinternational-Sl). OcHoBHbBIC eTUHHMIIBL.

JlonosHUTENbHbIE €UHULBL.

Kunemaruka
1.MexaHuka u ee CTpyKTypa (KMHEMaTHKa, JUHAMMKa, cTaTHKa). Mojenn B MeXaHUKe
(kJ1accuueckasi, pesIITUBUCTCKasl, KBaHTOBas).2.Cucrema orcuera. Tpaekropus, AJUHA IYTH,
BEKTOp npemerneHus.3.Ckopoctb.4. Y ckopeHue. Bunpt nBkeHus.5. Kunemaruka

BpamaTCJIbHOIO ABUKCHUA.

Jlekums 2

JAuHaMuKa MaTepHaIbHOH TOYKH
1.IlepBerii 3axkon Hprotona. 2.Cuma. 3.Mexanmueckue cucrembl. 4.Macca. 5.Mmmynbc.
6.Bropoii 3akon Hprorona. 7.lIpuHIMn He3aBHCHUMOCTH jeicTBus cwi. 8. TpeTwit 3akoH
Heiotona. 9.3akoH coxpaneHus ummyibca. 10.3akoH nBumxeHus neHtpa macc. 11Cunsl B
MeXaHUKe (CHJIbl TATOTEHHS — TIpPAaBUTAlMOHHBIE CHJIBbI, CHJIBI YHOPYTOCTH, CHJIAa TpPEHUs
CKOJIbJKEHUS ).
Pabora u sneprus
12.Pabora, sHeprus,mMouHocTh. 13.KuHeTndeckas M NMOTEHLUAIbHAS SHEPIHs MEXaHUYECKOM
cucreMbl.14.3ak0oH  coxpaHeHHMs ~ OSHepruM  (KOHCEpBaTUBHbIE M JIMCCHIIATUBHBIC
cuibl).15.Coynapenns (aOCOMIOTHO yIpyruil yiap, abCoI0THO HEYNPYTHi yaap).

Jlekuus 3

MexaHnKa TBepAOIo Teja
1.Moment unepuuu (teopema Illreiinepa). 2.Kunernueckass sHeprusi BpauieHus. 3.MOMEHT

cmibl. 4.0OcHOBHOE YpaBHCHHUEC NMHAMHKU BpalIaTCIbHOI'0 ABUXKCHHA TBCPAOIO tena.5.MomeHT



UMIyJbCa U 3aKOH €ro coxpaHeHus. 6.0OCHOBHbIE BENUYMHBI U HMX COOTHOIICHHS MJIst
MOCTYINATENbHOTO JBUKEHUS TeJIa U JIsl €ro BpallleHUsl BOKPYT HEMOABUXKHOM OCH.
Jedopmanus TBepAOro Teaa

8.[edbopmarus TBepaoro tena. 9.3akon ['yka.
DJIeMEHTHhI MEXaHUKH KUIKOCTEH
1.Jlapnenue B >kuakocTH MW Ta3e (3akoH [lackans, 3akoH Apxumena). 2.YpaBHCHHE
HepaspbiBHOCTH.3. YpaBHeHne bepHymnu.4.Bsiskocts (BHyTpeHHee TpeHue). 5./[Ba pexuma
TE€UEHUs KHUJIKOCTEH (JAMHUHAPHOE-CIOUCTOE M TypOYJIEHTHOE-BUXPEBOE IBUKEHHE, YUCIIO
Peitnonpaca). 6.MeTobl onpenenenus Ba3kocTu (Meton Ctokca, meron [lyaseins).

Jlexnus 4

IoTenunaabHOE MOJIE CHJIT
1.ITone cunel Tarorenus. 2.Kocmudeckue cKOpocTy.
DJIeMeHTBI CleNMATbHOH TEOPUH OTHOCUTEJIbHOCTH
3.IIpeobpazosanwms ["anmmnes. 4.1Tocrynater DitamTeitHa. 5.11peodpazoBanus JlopeHia.

6.OCHOBHBIE COOTHOIIICHUSI PENIATUBUCTCKON TNHAMUKH.

Moaexkyasipaasi pU3HKa 1 TEPMOJAMHAMHUKA

Jlexuns 5
MouiekyJIsIpHO-KHHeTHYeCKAasl TeOpUsl HAeaJbHbIX ra30B
1.Craructudeckue ¥ TEPMOIAMHAMUYECKHE METOABI HcchenoBanus.2. TepMoanHamMuueckas
cucrema.3. Temneparypa.4.MneansHseiii ra3.5.3akon boitnsa-Mapuorra.6.3akon ABoraapo.
7.3axon [lanbrona.8.3akoH ['eii-Jlroccaaka.9.YpaBHeHHE COCTOSHUS UI€aTBLHOTO ra3a.
10.0cHOBHOE ypaBHEHHE MOJIEKYISIPHO-KHHETHUYECKOH Teopuu HjeanbHbIX ra3on.ll.Cpennss
KBaJpaTHYHAsI CKOPOCTh MOJIEKYJ HAealbHOTO ra3a.l2.3akoH MakcBemia o pacrpeneieHun
MOJIEKYJT HJealbHOrO Ta3a 1o ckopocTsM.13.Hambonee BeposTHass CKOPOCTh MOJICKYII
uaeanbHoro rasa.14.Cpeasss ckopocTh MOJIEKYIbI ra3a (cpenHss apupmMeTHuecKas CKOpocTb).
15.CxopocTH, XxapakTepu3yrolire cocTosiHue ra3a. 16.bapamerpuueckas dpopmyna.
17.Pactipenenenue bompimana. 18.Cpennsis JimmHa CBOOOIHOTO MMpodera MOJIEKYJI.
19.9kcrieprMeHTHI, TOATBEPKIAIONINE MOJIEKYIISIPHO-KUHETHYecKyto Teopuro. 20.Bmenus
nepeHoca. 21. TermonpoBoaHocTs. 22. [luddysus. 23.Buyrpernee TpeHue (BI3KOCTb).

Jlekuus 6
OcCHOBBI TEPMOANHAMUKH
1.BHYTpeHHSIs1 SJHEPTUsI TEPMOAMHAMUYECKOH cUCTeMBI. 2.Uncio cTerneHei cBoOOIbI.

3.3aKkoH boapimmana o PaBHOMCPHOM paCIpCAaACICHUN SHEPI'UA 11O CTCIICHAM CB060,Z[BI (3aKOH



paBHopacnpeneneHus). 4.Ileppoe Hauano TepmMoauHaMuku. 5.PaboTa ra3a npu ero paciumpeHuu.
6.TemmoemkocTh. 7.MomnsipHass TEIUIOEMKOCTh TIPU IOCTOSIHHOM oObeme. 8.MomnsipHas
TEIUIOEMKOCTh TIPH TOCTOSHHOM JaBlIeHUWU.YpaBHeHue Maiiepa. 9.M30X0opHBII mporiecc.
10.1306apubiii  mpomecc.  11.M3oTepmuueckuii  mpomecc. 12.AnnabaTHyeckwii  mporiecc.
13.Pabora raza B agmabatudeckom mporecce. 14.ITomurponudeckue nporeccol. 15.Kpyrosoit
npornecc (uukin). 16.KITJ kpyroBoro mpouecca. 17.00patumbeie U HEOOpaTUMBbIE HPOIECCHI.
18.0Outponus. 19.M3menenne sHTpormuu. 20.CTaTHcTHUECKOE TOJKOBAaHHME SHTPOIUU.
21.ITpuniun Bo3pactanusi dHTponuu. 22.BTopoe Havamo TepmomuHamuku. 23.TpeTbe Hauyano
tepmoauHamuku  (Teopema Hepucra-Ilnanka)..24TemnoBele  IBUTATeNId U XOJIOAUJIbHBIC
mammHbl. 25.Teopema Kapno. 26.11uxn Kapho.

Jleknus 7
PeasibHbIe ra3bl, ;KMIKOCTH U TBep/ble TeJia
1.VpaBuenue Ban-nep-Baansca.2.M30TepMbl  peanbHbIX ra3oB. 3.BHYTpeHHSsT dHeprus
peanpHOTO Ta3a. 4. Kuakoctu n ux onucanue. 5S.I1oBepxHoctHoe HaTsmKeHne. 6.CMaunBaHue.
7.JlaBneHne 101 HICKPUBJIEHHOW TIOBEPXHOCTBIO XUAKOCTH. 8. KanuiuispHblie sBIeHMs.
9. Kpucramnuueckue u amopdusie TBepable Tena. 10.Tumbl kpuctamioB. 11.Jledektsl B
kpuctamiax. 12. TermmoemkocT TBepabiX Ten. 13.M3mepenne arperatHoro coctosiaus. 14.da3oBbie
nepexonsl. 15./lmarpamma coctosinusi. 16.Ypasuenne Kunaiinepona-Knaysmyca. 17.Ananu3

AuarpaMMbl COCTOSHUA.

Kos1e6anus u BOJIHbBI

Jleknus 8
CBoOoaHbIe KoOICOAaHNSA
1.Kone6anus. OOumii moaxoa K U3y4eHHI0 KojieOaHui pa3anuHoi pu3ndeckoit mpupoIb.
2.'apmonmnuecne koneOaHusi W uX xapakrepuctuku.3.JuddeperunansHoe  ypaBHEHHE
rapMOHUYECKUX KosebaHui.4.MeTox BEKTOpPHBIX JAuMarpamm.5.OKCHOHEHIMadbHas (opma
3alUCU TapMOHHMYECKUX KosieOaHMi.6.MexaHnuecKkue rapMOHMUYECKHE KoJeOaHus.7. JHeprus
MaTepHalbHOW  TOYKH, COBEpIIAIOIICH  rapMoHHYecKHe  KoseOanwus.8.I apMoHnUeckmii
ocumwutsitop.9.Ipyxunabril MasTHEK. 10.MaTemaTudeckuii MasTHUK.11.du3ndecKuii MasTHHK.
12 Dnextpudeckuii KonedatenbHbli KOHTYp. 13.Cragum kosebaHuUil B HICATM3UPOBAHHOM
KosiebarenbHOM KOoHType. 14.CBoOOAHBIE TapMOHUYECKHE KojeOaHus B KoJjeOaTelTbHOM
koHType. 15.Cnoxnble TapMmoHWdYeckue KoneOanws. 16.buenms. 17.Pasznoxenune ODypbe.
18.CnoxeHre B3anMHO MIEPIIEHANKYISIPHBIX TAPMOHUYECKHUX KOJIeOaHM OTMHAKOBOW YaCTOTHI.
19.JIuneiino nonspuzoBanHble konebanus. 20.LlupkynspHO Monspu30BaHHbIE KOJIEOaHUS.

21.®urypsl Jluccaxy.



3aTyxawme U BbIHY:KI€HHbIE KOJeOaHUs

1.3aryxaromue Konebanus. 2.JluddepeHunanbupie ypaBHEHHS CBOOOAHBIX —3aTyXaroOMIUX
KoneOanuit nuHeiHOUW cuctembl. 3.JlekpemeHT 3artyxaHus. 4.JJoOpOTHOCTH KojebaTenbHOU
cucreMsl. 5.IIpumepsl cBOOOIHBIX 3aTyXarIIKMX Kojaebanuil. 6.BeIHYyX1eHHBIC KOJICOaHUsI.
7.Pezonanc.  8.Ilepemennbiii Tok. 9.Pesonanc  wHanpspkenmit.  10.Pe3onaHc  TOKOB.
11.[leiicTByromiee 3HAa4YeHHE TNEPEMEHHOro ToKa. 12.MomHocTs, BbAEIsIEMas B LENHU
NEPEMEHHOTO TOKA.

Jlexnusa 9

BouHbl B ynipyroii cpeae

13.BonHoBo#i mpomecc. 14.Yupyrue BomHbl. 15.Ympyras rapmonmueckas BoiHa. 16.berymime
BOJIHBL. 17.YpaBHeHue miockoi BosHbl. 18.®azoBasi ckopocTh. 19.YpaBHenue chepuueckoit
BouiHbl. 20.BonHoBoe ypaBuenue. 21.11punnun cynepno3unuu. 22.1 pynmnoBasi CKOPOCTb.
23.NuTepdepenuns BoaH. 24.Ctosune BoHbL. 25.9¢dexT Jomnepa.

DJIEeKTPOMArHUTHbIE BOJTHBI

26.0nekTpoMarHuTHele BONHBI. 27.IlonepeyHocTh ANEeKTPOMArHuTHRIX BOJH. 28.0OTpaxkeHue u
NPEJIOMIICHUE JICKTPOMAarHUTHBIX BOJIH Ha TPAHUIIC pa3/iena ABYX TUICKTPUUCCKUX CPEI.
29.0ueprus snexTpoMarHuTHRIX BOsH. 30.M3mydenune snekrpomarautHoro aumnois. 31.I1Ikama

SJICKTPOMArdMuTHBIX BOJIH.

JJIeKTPUYECTBO

Jleknus 10
DJIeKTPOCTATHKA
1.Onexkrpuueckuii 3apsin. 2.3akoH Kymnona. 3.HampspkeHHOCTh 3JIEKTPOCTATUYECKOTO TOJIS.
4.TloTok BekTOpa HanpsHKeHHOCTHU. S.IIpuHIMI Cynepno3uIuy 3JeKTPOCTaTHUECKUX MOJIeH.
6.Teopema I'aycca. 7. Mupkynauus BEKTOpa HaIPSHKEHHOCTH. 8.ITorennuan
anekTpoctarndyeckoro nois. 10.Paznocts moteHumanoB. 11.CBsA3b MexIy HalpsKEHHOCTBIO U
noteHmaaoM. 12 . OkBurnoreHanpHbe moBepxHoctu. 13.I1pumepsr pacuera Hanboiee BayKHBIX
CUMMETPUYHBIX JJIEKTPOCTaTUYECKUX IMoyied B Bakyyme. l14.DnekTpocraTHueckoe Iojie B
TURJIEKTpUYeckoil cpene. 15.JlusnexkTpuyeckas HPOHHUIIAEMOCTh cpenbl. 16.21exTpuueckoe
cmemienne.  17.YcimoBust Ha  TpaHHWIe  paszfena  JIBYX  JUAJIEKTPUYECKHX  Cpell.
18.Cerneroanextpuku. 19.IIpoBogHNKH B 2nekTpocTaTiHaeckoM modie. 20.371eKTPOeMKOCTb.
22 Konnencatopel. 23.CoelMHCHHE KOHICHCATOPOB. 24.DHEpPrus CHUCTEMBI HETOIBHKHBIX
TOYCUHBIX 3apsiioB. 25.0Heprusi 3apsHKEHHOTO YEJIWHEHHOTO IMPOBOJHUKA. 26.0Heprus

SJICKTPOCTATUYCCKOI'O ITOJIA. 27.HOH,I[Cp0MOTOpHLIC CHIJIBI.



Jlekuus 11
IocTOAHHBIH JJIEKTPUYECKUI TOK
1.ITocTosiHHBIN 3neKTpudYeckuid TOK. Cuita ¥ miIoTHOCTh ToKa. 2.CTOPOHHUE CHITBI.
3.0neKkTpoABHAKYIIas cuila U HanpsbkeHue. 4.3akoH OMa. DIIeKTpUUYECcKOe CONTPOTHBIICHUE.
5.ConpoTuBieHne coeiMHeHMs IPOBOAHUKOB. 6. TemnepaTypHas 3aBUCUMOCTb CONPOTUBIICHHUS.
7.Pabora m momHOCTh TOKa. 8.3akoH Jlxoyns-Jlenna. 9.3akon Oma s HEOTHOPOIHOTO
yuactka nenu. 10.I1paBun Kupxroda amns pa3BeTBICHHBIX LETEH.
DJIeKTpUYeCKHe TOKH B MeTAJLJIaX, BAKyyMe U ra3ax
11.OnexTpuyeckuid TOoK B MeramiaX. 12.0CHOBHbIE 3aKOHBI 3JIEKTPHUUYECKOTO TOKa B
KJIACCUYECKOW TEOPUHU 3JIEKTPONPOBOJHOCTH MeTaioB (3akoH Owma, 3akoH Jlxoyns-JleHia,
3akoH Bunemana ®@panna). 13.Omuccuonnbie siBieHus. 14.DnekTprueckiue TOKH B BaKyyMe U

rasax.l'azoBbie paspsAasbI. 15.9J’IeKTpI/I‘l. TOKH B X KUJKOCTAX. 3aKOHBI QJICKTpPOJIMU3A.

Marnerusm

Jlekums 12
MaruaurHoe noJsie
1.OcHoBHBIE 0COOEHHOCTH MarHuTHoro mnois. 2.Pamka ¢ toxom. 3.HampaBieHue MarHUTHOTO
nojs. 4.BekTop MarHuTHON MHIYKUMU. 5.MakpOTOKH U MUKPOTOKH. 6.CBsI3b MEXIy BEKTOPOM
HaANPSDKEHHOCTH M BEKTOPOM MHYKIIUU MarHuTHoro mnouid. 7.3akoH buo-Casapa-Jlannaca.
8.MarauTtHOe 1moJe nmpsaMoro Toka. 9.MarHuTHOE IMoJIe B IEHTPE KPYroBOrO TOKA.
10.3axon Amnepa. 11.B3aumopeiicTBre napajuieabHbIX TOKOB. 12.MaruutHast moCTOsIHHAS.
13.EauHuIbel MarHiuTHON MHAYKLIMU M HaNpPsDKEHHOCTH MarHuTHoro mnosst. 14.MarnuTHoe mosie
cBoOOHO aBWKymIerocs 3apsga. 15.Cwma Jlopernma. 16.J[BrkeHne 3apspKEHHBIX YacTHI[ B
marHuTHOM Tone. 17.0¢dexr Xomma. 18.Teopema o0 NHPKYIAIUM BEKTOpa WHIYKIUA
MarHuTHoro noss. 19.MarautHoe none coneronna. 20.MarauTHoe 1nose TOpoua B BaKyyMe.
21.TToTok BekTOpa MarHUTHOM MHAYKIMH. 22. Teopema ["aycca Juis MarHUTHOTO TMOJISI B BaKyyMe.
23.ITorokocuermienue. 24.PaboTa o mepeMenieHuIo MPOBOTHIUKA ¢ TOKOM B MAarHUTHOM TIOJIE.
25.Pabora 1o nepeMenieHnIo KOHTYpa ¢ TOKOM B MarHUTHOM TIOJIE.

Jleknus 13
DJIEeKTPOMATHUTHAS MHAYKIUS
1.0nwiTel @apajnes. 2.3axkon Papanes. 3.9/]C nHAYKIMH B HETTOABMKHBIX TIPOBOTHUKAX.
4 BpameHne paMKd B MarHuTHoM mone. 5.BuxpeBbie Toku (Toku Dyko). 6.MTHIyKTHBHOCTH
KoHTypa. 7.CamouHaykuus. 8. Toku npu 3aMblkaHMM M pa3MblkaHuu nenu. 9.B3aumuas

unaykuus. 10. TpancdopmaTtopsl. 11.9Heprust MarHUTHOTO MOJIS.



MarHuTHbI€ CBOMCTBA BellleCTBA

12.MarHuTHBIE = MOMEHTHI ~ DJIEKTPOHOB W  atoMoB. 13./[ma- u  mapaMarcHUTHKHU.
14 . Hamarau4ueHHocTb. MarautTHoe noJje B BellecTBe. 15.3aK0H MOJHOr0 TOKa JUISI MAarHUTHOTO
noJisi B BemecTBe. 16.YciaoBust Ha rpaHulie pasnena AByX MarHeTHkoB. 17.deppoMarHeTHKH U
HUX CBOICTBA.

Cucrema ypaBHeHuii MakcBesuia 1J1s1 3JIEKTPOMATHUTHOIO MOJIsI

18.BuxpeBoe anekrpuueckoe moine. 19.Tok cmemenus. 20.Ilonnas cucrema ypaBHEHUI

Makcsemnna.

OnrTuka
Jlekuus 14
I'eoMeTpuueckasi ONTHKA
1.0OcHOBHBIE 3aKOHBI TeoMeTpuueckod ontuku.2.llomHoe orpaxenue.3.Jlun3bl4. Adeppanun
ONTUYECKUX CUCTEM.D.DHepreTuueckue BeIMYuHbl B (oToMeTpuu.6.CBEeTOBBIE BEIMYMHBI B
dboTOoMeTpHH.
Jexknuga 15

BosiHOBBIE ONITHKA
HNurepdepennusn
7.Ilpunnun [roiirenca. 8. KorepentHocts. 9.MuTepdepeniusa ceera. 10.MeTtonbl HaOmroaeHUS
untepdepenimn. 11.ITonocer paBHOTro HakimoHa. 12.11010CH paBHOM TOJIIHHBL.
13.Komma Herotona. 14.ITpocsernenue ontuku. 15. MaTepdepomeTpsl.
JAudpakuus

1.Ilpunmun Itoiirenca-®penens. 2.3oubl Openens. 3.Judpakuus B cXOASIMXCA JTydax
(nudpakuusa @penens). 4. ludbpaxuus B napamienbHbix Jydax (audpaxaus @paynrodepa).
5. Iudpaxmus @payarodepa Ha rudpaxmonHoi pemierke. 6.udpaxnus Ha TpocTpaHCTBEHHOH
pemerke. /.Paspemaromas  cnocoOHOCTh  CHEKTpalbHOro mpubopa. 8.Paspemaromias
CHOCOOHOCTh TU(PAKIIMOHHON pEIIeTKH.
IHonsipusanus cBera
1.EcTecTBeHHBIII W TOJSPU30BaHHBIN cBeT. 2.3akoH Mamroca. 3.Ilomspusanmsi cBeta Tpu
oTpakeHHH M mpenomiieHuH. 4.J[BoitHoe mydenpenomienue. S.IlonsipuszaninoHHbIE NPU3MBI U
nojsipounbl.  6.JIckyccTBeHHas — omTHyeckas — aHM30Tponus.  /.BpamieHue — miockocTd
TOJISIPU3AITAH.
B3aumoaeiicTBue 3JIEKTPOMArHUTHBIX BOJIH € BEIECTBOM
1.lucnepcust cBeta.2.OnekTpoHHas Teopus aucnepcuu. 3.Ilormomenue (abcopOums) cBera.

4.BI/I,Z[BI CIICKTPOB MOTJIOIICHU.



Jleknus 16
KBHTOBasi npupoaa u3ryuyeHus
1.Buzbl onTHYECKUX U3MydeHU. 2. TerioBoe u3IydeHue U ero XapakTepUCTUKH.
3.Ab6comotHo uyepHoe Teno. 4.3akon Kupxroda s abcomroTHO depHOro Ttena. 5.3aKoH
Credana-bonbumana. 6.3axkon cmemenuss Buna. 7.0@opmynsl Penes-/[xunca u Buna.
8.KBanToBas runotesa [lnanka.
9.®otoadpdexr. 10.3akonnl  dorordpdexra. 1l.Macca wummnynbc ¢ortona. EmguHcTBO

KOPIYCKYJISIPHBIX M BOJHOBBIX CBOMCTB cBeTa. 12./]aBnenue cera. 13.9¢ddext Komnrona.

KBanroBas ¢pusuka

Jlexuus 17
Crtpoenue atoma
1.Mopnenu atoma Tomcona u Pesepdopma.2. JInneivarerii criekTp aToMa BOJIOpOAa.
3.ITocrynaret bopa.4.OnbiTel @panka u ['epria.5.Criektp aToma Bogoposa mo bopy.
OcHOBHBIC IOHATHS KBAHTOBOH MEXaHUKH
6.KopryckynsapHo BOJIHOBOM Iyain3M CBOMCTB BemiectBa. /.HekoTopble cBOHCTBa BOJH Ji€
bpoiins. 8.CooTHomenus HeonpeneneHHocteir. 9.BomHoBas GpyHkius u ee croiictea. 10.00mee
ypaBHenue lpenunrepa. 11.YpaBuenue llpenunrepa nis craliioHapHBIX COCTOSTHUM.
12.]Isuxenne  cBoOomHOM  uactuipl. 13.Yactuma B OJHOMEpPHOM  MPSAMOYTOJIBHOM
”NOTEeHLUATBHON siMe ~ ¢ 0ECKOHEYHO BBICOKMMH ‘‘cTeHkamu’.14.ITpoxokaeHre YacTHIIbI Yepe3
noTeHuuanbHbIl O0apbep. TyHHenbHbIN 3PQexT. 15.JIuHelHbI TapMOHUYECKUI OCLHUIIIATOP B
KBaHTOBOW MEXaHHUKE.

Jlekuus 18
KBantoBasi ¢puznka aToMOB U MOJIEKY.I.
1.Atom Bomopona B kBaHTOBOH (msuke. 2.KBanToBhIe umcna. 3.IIpaBmna otbopa. 4.CrimH
anekTpoHa. S.JIpuHIMI HEpa3TUYMMOCTH TOXKAECTBEHHBIX 4acTUll. DepMUOHBI U OO30HBI
6.ITonsaTus 0 kBaHTOBOH cTatucTuke boze-DitHmreiina u d®epmu-Aupaxa. 7.Ilpunmun [Naymn.
8.PacnipesiesieHne >IEKTPOHOB B aTOME 10 COCTOSHHSIM. 9.PeHTreHOBCKUE CIIEKTPHI.
10.Monekynsapuabie crekTpbl. 11.KomOunamumonHoe paccesaue cBera (3¢dekr Pamana).
12.TTormomenune. CrioTaHHOE U BEIHYXICHHOE H3aydcHue. 13.J1a3epsl.
DJieMeHThI GU3NKHN TBEPAOro TeJia
14 Metamibl,  AWPNEKTPUKH W TMOJNYNpoBOAHUKU.  15.CoOcTBeHHass  IMPOBOJUMOCTD

MOJTYIPOBOTHUKOB. 16.IIpriMecHass mpoBOIUMOCTh MOTYIMPOBOAHUKOB. 17.DOTONPOBOIUMOCTD



norynpoBoiHUKOB. 18.JTltomenectienus TBepabix Ten. 19.KoHTaKT 3JIeKTPOHHOTO M JBIPOYHOTO

MOYNPOBOTHUKOB (P-N mepexox). 20.ITomympoBOJHUKOBBIE JUOIBI U TPUOABI (TPAH3UCTOPHI).

Sinepunas pusuka

CTpoeHue u BakHeillIMe CBOMCTBA siiep

1.AtomHuble snpa u ux onucanue. 2.J[edekr mMacc u sHeprus cBs3u sapa.3.CrouH sapa U ero
MarHuTHBIH MoMmeHT.4.CBoiicTBa sjepHBIX cui.5.Mojaenu atoMmHoro sjapa.6.PagmoaktuBHOe
U3ITy4YeHUEe W ero BUAbL/.3aKOH paauoakTHBHOro pacnazaa.8.llpaBuna cmemenus.9.Anbda-
pacnaz.10.bera-pacnan.11l. AHTHYACTHIIBI M UX aHHUTWIALNS. 12. ] "aMma-nu3mydeHue.
13.lo3umerpudeckne BeanuuHbl W enuHUNBL14.9¢dexr Meccbayspa. 15.IIpubopsr ans
pEeTHCTpaIy PaaNOaKTUBHBIX U3JIyYeHUH U YacTull.16. I nepHpie peakiinu U UX OCHOBHBIE THITHI.
17 SlnepHble peakiuu TOa JCUCTBHEM HEWTpoHOB.18.Peaknuu nenenus sapa. 19.1lennas
peakiusi  genenus. 20.5mepuHbie  peaktopbl. 21.Peakiusi cuHTe3a  aTOMHBIX  sJEp.

22 . dyHpaMeHTalbHbIC B3aUMOACHCTBHS. 23.DJIeMEHTApHBIC YaCTHIIHI.

MeToauyeckue peKOMeHAAIMH MO TOATOTOBKE K JIA00OPATOPHBIM 3aHATHAM 10

JUCHUILINHE «Du3uKa»

[Tpu u3yuyenun kypca «®Pu3MKM» HEOOXOAMMO MOHMMATh, YTO (PU3MKaA ITO HayKa
TEOpeTHYecKas U SKCIEPUMEHTaIbHasl, T0O3TOMY CTYAEHTaM CIEeAyeT MoJydyaThb TEOpEeTHUYECKUe
SHAaHUA Ha JICKOUAX W 3aTCM HNPOBCPATH IMMPABUIIBHOCTD IMOJIYUYCHHBIX 3HAaHUH SKCIICPUMCHTAJIBHO
B J1a00OpaTopusiX.

CryneHTaM @pu TOATOTOBKE K CEMHMHAapCKMM M Ja0OpaTOpPHBIM  3aHATHUSAM
pPEKOMEHIyeTCsl CIIEyIolIee: MpeaBapUTEeIbHOE 3HAKOMCTBO C IOSICHEHUSIMH, K KaXIOH TeMe
NPAaKTUYECKOTO 3aHITHS; 3HAKOMCTBO C KOHCIIEKTaMH JIEKIHH; MpOopadoTKa MpeasioKEHHOTO
Marepuaia 1o yaeOHIKaM ¢ UCIIOJIb30BaHUEM JIOTTOTHUTEIHHOMN JTUTEPaTypHhI.

OKCIIEpUMEHT IpH BBIMOJHEHUH JIA0OPaTOPHOW pPabOThl COCTOMT W3 HECKOJIBKHX
ATANOB: YCTAaHOBKAa NpPUOOPOB; HaAOIIOAEHUE; OTCUET M3MEpSEMBbIX BEIMYMH; 00paboTKa
pe3ynbTaToB  HAOMIOAEHMS; TOJArOTOBKAa  rpaduyeckoro marepuana  (UCIOJIb30BaHUE
KOMHBI-OTepOB); BBIUHCIIEHNE HWCKOMOM BEITMUHHBI C SaﬂaHHOﬁ CTCIICHBIO TOYHOCTH, BBIBO/BbI ITO
pe3ysbTaTaM dKCIepUMEHTA.

BrimonHenue kaxxaoi mabopaTopHO# paboThl, BXOIIEH B IPAKTUKYM, IPOBOJAT IO

CIEAYIOUIEH CXEMeE:



1 - 3HaKOMCTBO C OMHCAHHEM JA0OPATOPHOU PaOOTHI (TEOpEeTHYECKas MOATOTOBKA
JIOJDKHA TIPOBOJUTHCS 3apaHee, Tak Kak BpPeMs, OTBOJAMMOE Ha KaXIylo paboTy, OrpaHHYEHO U
NpeJHa3HAYeHO B OCHOBHOM Ha MOHT&)X YCTAaHOBKH, IMPOH3BOJICTBO M3MEpEeHUil u 00paboTKy
pe3yJbTaTOB U3MEPEHUN );

2 - 3HAKOMCTBO C MPUOOpaMH M MPUHAIICKHOCTIMHU, KOTOPhIE HEOOXOIUMBI ISt
npoBeeHus paboT, yCTaHOBKA MPHOOPOB MM COOpKa YCTAaHOBKH B COOTBETCTBUH C OMUCAHUEM
(uHorHa paboTa MPOBOAUTCS HA TOTOBOM YCTaHOBKE);

3 - mpoBeneHue HAOMIOACHUNA M OTCUETOB - 3Ta 4YacTh PalbOTHI sIBisieTCa Haumbosee
OTBETCTBEHHOH, €€ HaJ0 NPOBOAUTH OUYEHb AKKypaTHO M TIIATENbHO, COTJACHO YyKa3aHUsM,
KOTOpBIC JIaHbl B OMHCAHUU PA0OTHI, PE3YIbTAThl BCEX M3MEPEHHH (PUKCUPYIOTCS B TaOIHIIax
3amucel pe3ysbTaToB, KOTOPHIE aHbl B KOHIIE KaXI0M paboThI;

4 - oOpaboTka pe3ylbTaTOB U3MEPEHHH (BBIYUCISIOT HU3MEPSIEMYIO BEIUYHHY
noopmyia 1 JAlOT OLIEHKY MOTPelHOCTed U3MEPEHH);

Metoauueckoe OnucaHUe, Kak IMPaBUJIO, COAEPKHUT: Ha3BaHHWE padOThl, €€ Ielb;
nepeyeHb NpuOOpOB U NPUHAICKHOCTEH; OOILIYI0 4YacTh (CHpPaBOYHBIE CBEIACHHUS O CYTH
M3y4aeMoro siBiieHust uian 3¢ dexra, MmareMatuueckas GOpMyJIUPOBKA 3aKOHA U T.JI.); METOJTUKY
npoBeaeHUs padoThl (MOPOOHOE OMMCAHUE METO/1a, CXEMbl YCTAHOBKH, TAOIHIIBI TAPAMETPOB U
JAHHBIX YCTAHOBKM, pabouas ¢Qopmyna); omnucaHue H3IMEpeHUN (yKa3bIBaeTCsl MOPAIOK
U3MEPEHUH, NPUBOAATCS 00pas3ipl TAaONWI] Ui 3alMCH HM3MEPSEMBIX BEIMYHH); 00paboTKy
pe3ysbTaTOB M3MEpPeHMH (MpUBOIATCS (GOPMYINBI Ul pacy€éTa HMCKOMOM BEIWYMHBI U IS
pacuéra norpenHocTell U3MepeHHil); KOHTPOJIbHbBIE BOMPOCHI C YKa3aHUEM JIUTEPaTypPhl.

Otuér mo maboparopHOil paboTe BKIIOYAET B ceOs: Ha3BaHHE pPAOOTHI, TEpPEUYCHB
npuOOpoOB U MPUHAAIEKHOCTEH C yKa3aHMEM TOYHOCTH IIKal U3MEpPEHU, KpaTKylo
TEOPETUYECKYI0 YacThb ¢ pabodeil dopmysnol (¢ yuy€TOM MOTPElIHOCTEH), CXEMY YCTaHOBKH,
pe3yibTaThl U3MEpEeHui B BUAE TaOmUL, (GopMyinbl i MOACUETa MOTPEUIHOCTEH HU3MEpEeHuH,
IpuMep pacd€ra U3MEpPSIEMOM BEIWYMHBI, BBIYMCICHHE IOTPEHIHOCTEW H3MEPEHMI,

OKOHYATEJIbHBIN PE3YJIBTAT C PACCYUUTAHHON MOIPEIIHOCTBIO.

Bonpocsl k 1a0opaTopHbIM padoTam

Ne 1. MerpoJioruyeckasi arrecTalusi METOAUKH U3MEPEHUS YAeIbHOI0
CONPOTHBJICHHUA. YYeT CHCTEeMATHYECKONH M HHCTPYMEHTAIbHOM NOrPeIHOCTei.

1.1. HapucoBaTh ABe cxeMbl U3MEPEHUII, HCIIOJIb30BaHHbIE B paboTe, MOANMCATH UX
HazBaHue. KakoBa MeToauyeckasi IOrPEUIHOCTh ONPEAEIEHUS COTPOTUBIIEHUS B KaXK101 U3
cxeM (BbIBOJ hopMyi).

1.2. 3anucark popMysbl CpEIHEKBAPATUYHOMN MOTPEUTHOCTH U IOBEPUTENLHOTO HHTEpBAJIa
s R.

1.3. Kak onpenensiercst abcotOTHASI MOTPEIIHOCTD YACIBHOTO COMTPOTUBICHUS?



1.4. Kak npon3BOaUTCs OLIEHKA TOYHOCTU METOJUKU U3MEPEHUS YIE€IbHOTO
CONPOTHUBIICHHS?
1.5. JlaTb onpeneneHre CUCTEMAaTUUECKUX U CITy4alHbIX IOTPELIHOCTEN.

Ne 2. H3yyeHue 3aKOHOB MPAMOJHHEHHOTO TBUKEHNS B MOJI€ TAKECTH HA MAIIHE
ATBYyjA.

2.1. 3anmcarh cCUCTEMY ypaBHEHUH ABMKCHUS, BEIBECTH (DOPMYITY /ISl BEIYUCICHHUS
yCKOpEHHs CBOOOIHOTO Ma/IeHus ¢ y4eTOM MOMeHTa uHepuuu 6moka. (Hapucosats cxemy).
2.2. BeiBecTH BBIpRXXCHHE 11T MOMEHTA WHEPIIMH JUCKa Macchl M u paauyca R
OTHOCHUTEIIHO OCH, IPOXOAIIEH uepe3 LEeHTP AUCKA MEePIeHIUKYISIPHO €ro MOBEPXHOCTH.

Ne 3. MastHuk MakcseJuia.

3.1. 3anucatpb cuCTeMy ypaBHEHHMI JBHKCHHUS, BBIBECTH pabouyro GhopMyiry s
BBIUMCIICHUS] MOMEHTA MHEPLIMK MasTHUKA 0 pe3ysibraTaM omnbita. (HapucoBars cxemy).
3.2. 3anucarh U NOSICHUTD BBIPAXKEHHUE I TEOPETUUECKOIO BHIYUCICHUSI MOMEHTA
MHEepLUUHN MasiTHHUKa MakcBesa.

3.3. 3anucarb 3aKOH COXpPAaHEHUS SHEPTUH U BBIBECTH (POPMYITY JUIS €TI0 IIPOBEPKH.

Ne 4. Uzyuenne kos1e0aHuii MATEMaTHY€CKOI0 U (pM3MYeCKOro MasiTHUKOB.

4.1. BeiBectu (opmyiy A neproja KoinebaHui MaTeMaTUYeCKOro MasiTHUKA.

4.2. Beiectu (opmyiy aiist meproa KoineOaHuid (U3NIecKoro MassTHUKA.

4.3. [latb onpeneneHue NpuUBeIeHHON AIMHbI U IEHTpa KadyaH!s (PU3NYECKOT0 MasTHUKA.

Ne 5. OnpeaesieHe MOMEHTA MHEPIUH TBePAbIX TeJl MeTOA0M KPYTHJIbHBIX
KOJIeOaHMd.

5.1. BeiBectu popmyIty It ONpeAeTICHUS MOMEHTA WHEPLIUHU TBEPIOTO TEJa Yepe3 ero
Mepuo KoJeOaHU.

5.2. JlaTb ompeiesieHre TJIaBHBIX OCEH MHEPIIUH Tea.

5.3. Uemy paBeH MOMEHT HHEPLUH Ky0a OTHOCUTEIBHO OCH, IPOXOAAIIEH Yepe3 0JJHO U3 ero
peoep.

Macca ky6a M, cropoHa — a.

5.4. Jlatb onpeiesieHrne TeH30pa HHEPIIMH Tella, 3al1caTh €ro OOIIUil BU]I.

Ne 6. M3yueHnue 3aKOHOB BPalaTeJILHOIO ABM:KeHNs HAa MasgTHHKe O0epOeka.
6.1. 3anucathb cucTeMy ypaBHEeHUH ABMKeHUs Ui MasTHUKa O6epOeka. (HapucoBats
CXemy).

6.2. ChopmynupoBats Teopemy Llteiinepa.

6.3. 3anucarb 1 000CHOBATh BhIpaXXKEHHE ISl MOMEHTa MHEPLMH MasTHHKa O6epOexka.

Ne. 7. U3yuyeHue TpeHHsI IPH KaYeHHH HA HAKJIOHHOM MasiTHHKE.

7.1. Jlatb onpexnenenue ko3 duimenta TpeHus kaueHus u ko3 duiimenta TpeHus
CKOJIB)KECHUSI.

7.2. BeiBectu pabouyio popmyiny it KodppHuireHTa TpeHUs: KaueHusl.

Ne. 8. UccienoBanue CTOJIKHOBEHHUS IAPOB.

8.1. [late onpenenenue kodduirieHTa BOCCTAHOBIICHHUS.

8.2. BeiBecTH BbIpa)k€HUE AJI1 CKOPOCTH IIapa YEPE3 Yrosl OTKIOHEHUS.

8.3. BeiBecTH BbIpakeHUE AJIs MOTEHLIMAIbHON SHEPrUH 1ehopMallii U CUIIbI YIIPYTOTro
yzapa 4epe3 yroj OTKJIOHEHHUS.

Ne. 9. Onpenenenne CKOpPOCTH 110J1eTa CHAPsAa METO0M KPYTHJIBLHOTO



0a/UIMCTHYECKOI0 MAasITHUKA.

9.1. latp onpeneseHne MOMEHTA UMITyJIbca YaCTHUIIbl (HapucoBaTh IMPUMEp, YKa3aTb
HaIpaBJieHUE BEKTOPOB.)

9.2. 3anucaTe MOMEHT UMITYJIbCA OJJHOPOJIHOTO CTEP>KHSI Macchl M U nuHbI L,
BPAILAIOIIEroCs C YIIIOBOM CKOPOCTHIO (® OTHOCUTENLHO OCH, MIPOXOAIICH Yepe3 OAUH U3
€ro KOHIIOB U MEPIEHAUKYISIPHON CTEPIKHIO.

9.3. BeiBectu pabouyro ¢GopMyIty sl CKOPOCTH TTYJIH.

Ne 10. U3y4yeHne BbIHYK/IE€HHOH NMpenecCuy rupocKona.

10.1. Yro Takoe rupockonuyeckuii 3pdext?
10.2. BeiBectr (hopMymy Iist YIIIOBOH CKOPOCTH MPELIECCHH.

IIpumepHbIe 3a1aHNS 111 KOHTPOJIbHBIX padoT

1. MatepuanbHas TO4ka 3710 - ...

a) TeJo, pa3Mepbl KOTOPOr0 HUKAKOI'0 3HAUEHHsI HE UMEIOT;

0) Teno, pa3MepaMu KOTOPOTO MOXKHO IPeHeOpedb [0 CPABHEHUIO C PACCTOSIHUSAMU J10 IPYTUX
Tell;

B) T€J0, pa3Mepbl KOTOPOI0 HAMHOT'O OOJIbIIIE PACCTOSHUS 10 APYTUX TEIL.

2. Ilepemernenue —
a) Paccrosinue, oTcunTaHHOE BJI0JIb KPUBOJIMHEHHON TPAEKTOPUHU
6) OTpe30K NpsIMOiA, TPOBEACHHBIN U3 HAYATLHOTO MOJIOKEHHUST YACTHUIHI B KOHEUHOE

B) [IyTh, mpoiiIeHHBII YaCTHIICH 11O OKPYKHOCTU

3. CkopocTb.
AV 9
dt
6) V —dr -dt
B) vV :d—E
dr

4. Yckopenue:

a)a —dr -dt
- dv
6) a = ——
)=

B) a —dv -dt



5.YrnoBoe yCKOpeHue:

- do
a) & =—
dt

6) ¢ —dw-dt
B);:d—i
do

—

6. CBsi3b BEKTOpA JIMHEHUHON CKOPOCTU V C YIIOBOM CKOPOCTHIO @ :

a)\7=5-?
@V:Eﬂ
B)\_/:; r

~ a
a) F =—
m
6)F =m-a
B)E —m+a

8. Tperwii 3axoH HproToHa:

a) E1=E2
@ﬁ:ﬁ%
B) El z—Ez

9. I/IMHYJ'IBC CUCTCMbI MaTCPHUAJIIbHBIX TOYCK!

a) P ZZEi;(Bi: mi.Vi)

10. 3ak0H coXpaHEHUs UMITYJIbCA:
a) Mmynbc 3aMKHYTOM CHCTEMbI MaTepHAIbHBIX TOUEK YMEHbILIAETCS

6) I/IMHYJ'ILC SaMKHyTOf/'I CUCTCMbI MAaTCPHAJIBHBIX TOUCK OCTACTCA MMOCTOAHHBIM



B) IMnysbCc 3aMKHYTON CUCTEMBbI MaTepUaIbHBIX TOUEK BO3PACTaEeT

11. 3akoH coxpaHeHUs1 MEXaHUYECKOMN dHEPTUU:

a) [Tonnas MexaHnueckast SJHEPTUs 3AMKHYTON CHCTEMBI TEJl, MEKAY KOTOPBIMH JAEHCTBYIOT
KOHCEPBAaTHBHBIEC CHJIBI HE OCTAETCS OCTOSHHOM

0) [lonHas MexaHu4ecKasi JHEPrusi 3aMKHYTOW CUCTEMBI TeJl, MEX/1Y KOTOPBIMU JICHCTBYIOT
KpOMeE KOHCEPBATUBHBIX CHJI U HEKOHCEPBATUBHBIC CUJIBI, COXPAHIETCS

B) [lonHas MexaHn4ecKkas SHEprus 3aMKHYTOH CHCTEMBI TEJl, MKy KOTOPBIMHU JEHCTBYIOT

KOHCCPBATUBHBIC CUJIbI, OCTACTCA MOCTOSIHHOM

12. 3ak0H COXpaHEHUs MOMEHTa UMITYJIbCa:

a) MoMeHT uMITylibca 3aMKHYTOM CHCTEMbI MaTEPUATBHBIX TOYEK OCTAETCS MOCTOSIHHBIM
0) MoMeHT uMITynibca 3aMKHYTOU CUCTEMbI MaTepUaIbHBIX TOUEK YMEHBIIIAECTCS

B) MOMEHT MMITyJIbCa 3aMKHYTOW CHCTEMBI MaTepHAIbHBIX TOUEK BO3PACTAET

13. PensiTHBUCTCKUM 3aKOH CIIOKEHHSI CKOPOCTEN OMPEIETAETCS:

a) [IpeoOpazoBanusamu [anwies

0) ®opmynoii DitHIITEHHA

B) [IpeoOpazoBanusmu JlopeHna

13. OcHOBHOE YpaBHCHHUEC BPAIaTCIIbHOTO ABHUIKCHUSA:

)T &= N pen
6) SN suew = =

i &
B) ZN BHCHI‘:(;::

14. YpaBHeHHe cBOOOIHBIX KOJIeOaHHH Ipy3a Ha IPYKHHE:
a) X—w,-x=0
0) ¥+w, -x=0

B) X+x=0

15. IloHsaTHe «naeanbHAas KUIKOCTEY:
a) JKuakocTs, B KOTOpOH IEUCTBYIOT CHJIBI BHYTPEHHETO TPEHUS

6) XKunkocTb, B KOTOpOil BHyTpeHHEE TPEHHE OTHOCTHIO OTCYTCTBYET



B) JKunkocTth, B KOTOPOH AEUCTBYIOT CHIIbI COITPOTUBIICHHS, @ CUJIBI BHYTPEHHETO TPEHUS

OTCYTCTBYIOT

16. YpaBuenue bepnymiu:

2

a) m +pgh  + p=const.

2

0) '0\2/ +pgh + p=const.

2

B)pz +pgh + p=#const.

17. ®opmymna Ilyazeitns:
(P-P)r-r'py

a)Q ol (Q-moToK)
_ (Pl_Pz)”'r4

0)Q= 8n-1
_(P=P)m-n

B) Q= 8-r*-1

18. PeanbHble ra3sl ONMUCHIBAIOTCS YPABHEHUEM:
a) Menneneesa — Knanelipona
0) YpaBuenunem Maiiepa

B) YpaBHeHuem Ban-nep-Baansca

19. Ilonsarue «uacalbLHBIN ra3y:

a) ['a3, pa3mMepbl MOJIEKYJT KOTOPOTO 3HAUYEHUSI HE UMEIOT, OHU B3aUMOJICHCTBYIOT MEXITYy COO0OM
U CTaJKUBAIOTCS

0) ['a3, MOJIEKyIBI KOTOPOTO CUE3AIOIIEE MAllbl, HE B3aMMOCHCTBYIOT JO CTOITKHOBEHUS U
CTAJIKMBAIOTCS IO 3aKOHAM a0COJIFOTHO YIIPYToro Imapa

B) ['a3, MoJIeKyJbl KOTOPOTO CTANIKUBAIOTCS MO 3aKOHAM a0COIIOTHO YIPYroro mapa

20. OcHOBHOE YpaBHCHHUC MOJ'ICKy.]'IHpHO-KI/IHeTI/ILICCKOI\/'I TCOpPHUHU I'a30B:

a) P=%m0~n-\7



m, -n

6) P=

—

V2

Wl

—

B) P=—-n

Wl

V2
mO

21. bapomerpuueckas hopmya:

mgh
P =P,exp(——=
a) oexP( KT)
6) P=P,ex (m_gh)
P T

B) P= Poexp(ﬁ)
mgh

22. YpaBuenue Knaneiipona-Menzeneena a1 IpOU3BOIbLHONW MacChl UAEATBHOTO rasa:

a) == Mpr
Voou

6) P-V = RT
7,
B) PV =T

23. XapakTtep TeueHHs )KUIKOCTH (TypOyIeHTHOE WK JAMUHAPHOE) OIIpeIEseTCs:
a) ®opmynoit bepnymnu
6) Uucom PeitHonbaca

B) [TocTostHHOM Bonprimana

24. YpaBHenue Maiiepa:
a)C, - C~=R
0) C, + C,=0
B) C,=Cyu

25. Kakoi mKaJbl TEMIIEpAaTyp HE CYLIECTBYET:
a) KenpBuHa
6) Peomropa

B) Puxrtepa



26. CyOonumarus — 3T10:
a) [Tepexon U3 TBEpAOro COCTOSHUS B Ta3000pa3HOE
0) [lepexon u3 ra3000pa3HOro B TBEPAOE COCTOSIHUE

B) OIHOBpEMEHHBIH MpOIlecC MIaBICHUS UCTIaPEHUS

27. Ilpu cMauMBaHUU KUAKOCTb B KaIIUJUIAPE:
a) Onyckaercs
0) [Togaumaercs

B) He cmenser ypoBHs

28. [lepBbIil 3aKOH (HAYaJI0) TEPMOJUHAMUKHU:
a) Q=AU+A
0) Q=AU-A
B) Q=AU/A

29. Bropoii 3ak0H (Ha4ajio) TepMOMHAMUKH:

a) Terora MOXET IepeXoAUTh caMa cOO0M OT MEHee HarpeToro Teja K 6ojee HarpeTomy

0) Terora MoXxeT cama cOO0H MepexoIuTh OT 00JIee HArpeToro Teya K MEHee HarpeTomy

B) [lepexo/1 TEMIOTHI OT MEHEE HarpeToro Tela K 0oJiee HarpeToMy TNy IPOUCXOANT BCETAA,
€CJIM TOJIBKO 3THU TeJla He pa3JiesIeHbl a1nabaTHON NeperopoiKoi, NpensTCTBYONIEH

TEII000MEHY MEX]ly HUMHU

30. Kputnueckas Temneparypa:

a) Temmneparypa, XapakTepHas JJIs KaK/JJ0ro BEellecTBa, IPU KOTOPOH BEIIECTBO HAXOUTCS B
TBEP/IOM COCTOSIHUH

0) Temmepatypa, Ipu KOTOPOI BEIIECTBO HAXOAUTHCS B KUIKOM COCTOSHHUH

B) Temmneparypa, xapakTepHasi 1J1sl Ka)/J10Tr0 BEIECTBa, IPU KOTOPOM MCUe3aeT pasHUIAa MEXKIY

KHUAKHUM U F33006pa3HBIM COCTOSAHHUAMU

31. CkonbKO cOCTOSTHUM MPOXO0aUT pabouee Teno B rukiie KapHo oreert:

a)l

0)4

B) 3

32. Ilpu mocneaoBaTeIbHOM COSAMHEHUH TIPOBOTHUKOB 00IIIEE€ COMTPOTUBIICHHE:

a) R=R;=R,



6) I/R=1/Ri+1/R,
B) R=R;+R;

33. Ilpu napamieabHOM COeTMHEHUH MPOBOIHUKOB O0IIIee COMPOTHUBIICHUE:
a) R=R1=R;
0) 1/R=1/R1+1/R;
B) R=R;+R;

34. Kakoe 13 BbIpaXe€HUI COPABEIIMBO IS IUKIMYECKOM YaCTOTHI:
a) ®=AcosQ
0) o=2n/T
B) =2mv/T

35. Pe3oHaHcOM Ha3bIBaeTCS:
a) Pe3koe Bo3pacTanue Cuiibl KOJICOAHHM MPY COBMAEHUN YaCTOTHI BHEIITHEH CHIIBI C
YaCTOTOM KOJICOAHUN CHCTEMBI
0) Pe3koe 3aryxanue kojeOaHMii IPU BHEIIHEM BO3JICHCTBUU

B) Pe3koe Bo3pacTaHue 4acTOTHI U3-3a YBEIMYEHUSI aMIUIUTYbl KOJeOaHU

36. UTo Ha3bIBaeTCS AIEKTPOIMHAMHKOMN:

a) DIEeKTpOoIMHAMHKA- 3TO HayKa, U3YyJalolasi MEXaHHIEeCKOe JIBUKCHUE TETl

0) DJIEeKTpOAMHAMHKA- 3TO HAyKa O CBOMCTBAX U 3aKOHOMEPHOCTSX MOBEACHHUS 0COO0T0 BUIA
MaTepUU — FIEKTPOMArHUTHOTO MOJIsI, OCYIIECTBIISIONIETO B3aNMOICHCTBIE MEKIY
AIIEKTPUYECKH 3aPsKEHHBIMH TEIaMU

B) DJIEKTPOAMHAMHKA — 3TO HayKa O TEIJIOBBIX M30IPOIIecCaX, KOTOpas HE YIUTHIBACT

MOJIEKYJISIPHOE CTPOCHHUE TEI

37. Uto Ha3bIBAETCS AIEKTPOCTATUKOM:
a) Pa3nen snekTpoiMHaMUKH, TTOCBSIILIEHHBIM N3YYEHUIO IBHKYLIUXCS AIEKTPUUECKUX 3apsI0B
0) Paznen anexkTpoauHaAMUKH, TOCBALIEHHBIA N3YUEHUIO MTOKOSIIIUXCS 3apsIi0B

B) 3J'ICKTpOCTaTI/IKa — OTO HayKa, udydaromiasd rmoBcacHnue HCﬁTpOHOB

38. UTo Ha3bIBAETCS ANEKTPUIECKUM 3aPsAIOM:

a) DJIEKTPUICCKUHN 3aps]l OTPEIeIIET MHTEHCUBHOCTD JIEKTPOMATrHUTHBIX B3aUMOJACHCTBUI



0) DIEeKTpUYECKUi 3aps/l onpeaesieT MHTEHCUBHOCTh TPABUTAIIMOHHBIX B3aMMOICHCTBHI
B) DJEKTPUUYECKUH 3apsijl HE ONIPEAEIAET HE AIEKTPOMAarHuTHOE, HE TPAaBUTALIMOHHOE

B3aUMO/JIENCTBUE

39. 3aKOH COXpaHEHHMs ICKTPUUECKOTr0 3apsia:

a) CyMMapHbIi 3apsij 3JEKTPUUECKU N30JIMPOBAHHON CUCTEMbI MOXKET U3MEHSTHCS: Zqi #const
i

0) CymMapHblii 3apsiji IEKTPUYECKU U30JIMPOBAHHON CUCTEMBI HE MOYKET U3MEHAThCA: Z q, =
i

const
B) CyMMapHBIii 3aps]] 3JIEKTPUUECKH U30JIMPOBAHHON CUCTEMBI TO MOXKET U3MEHATHCSA, TO HE

MOXKCT U3MCHATHCA

40. Yto Ha3bIBAETCS TOYEUHBIM JIEKTPUUECKUM 3aPSAIOM:

a) ToyeuHbIM 3aps1IOM Ha3bIBAETCS 3apsKEHHOE TENO, pa3MepaMHu KOTOPOTO Hellb3s IpeHeOpeyb
10 CPAaBHEHUIO C PACCTOSHUSAMM OT 3TOIO TeJia 10 APYTUX 3apsKEHHBIX Tell

6) ToueuHbIM 3apsA70M Ha3bIBACTCS 3aPSHKEHHOE TEJIO, Pa3MepaMy KOTOPOTIo MOXKHO NpeHeOpedb
10 CPAaBHEHUIO C PACCTOSHUSAMHU OT 3TOrO0 Teja 10 APYTUX 3apsKEHHBIX Tel

B) ToueuyHbIM 3aps0M HA3BIBACTCS 3aPSKEHHOE TEJIO JIFOOBIX Pa3MepoB

41. 3axkon Kynona:

=L Iqlzqzl
A, re

42. HanpsskeHHOCTB JIEKTPOCTATHYECKOTO MOJIS B JAHHOU TOYKE:

a)EquE
-
0) E=—

q
. [F
B) E= |—

q



43. EnyHuia u3MepeHnsl HaIpssKeHHOCTH AJIeKTpocTaTuyeckoro nois B CHU:

a) [E]: Ke M
6) [E]= B/ m
B) [E]= T HIMm

44, HaHpH)KGHHOCTB I10JIsA, CO31aBACMOI'0 TOYCUYHBIM 3apsAa0M:

a) Ezkﬂér
r
.1 -
0) E= %er
Arg, ¥
2
B) E=1g

45. [IpuHuuMn cyneprno3uiuyu NoJIen:

:El -EZ -llll.Es
2E,

n

B) EZZEi

esfl

a)

6) E

46. Yo Takoe JIMHUS HAIPSHKEHHOCTH JIEKTPOCTATUYECKOTO TOJIS:

a) BooOpaxaemast TuHus, KacaTeabHasi K KOTOPOM B KaKJJ0M TOUYKE COBIAJAET C HAIIPaBICHUEM
BEKTOPA HAIPSHKEHHOCTH IOJIS E

6) BooOpaxaemas TuHUS, BEKTOP HANPSHKEHHOCTH K KOTOPOU MEepHEeHIUKYIAPEH

B) BooOpaxkaemas inHus, KOTOpas HE UMeeT HU Havajla, HU KOHIIa

47. [ToTenuan QJICKTPOCTATHUYICCKOI'O T10JIA:

Wp
a) p=——

g
6) ="

q
B) 9=W,-q

48. Ennnnna nzmepenus norennuana B CH:



a) [p]= Ioxoyms (1)
6) [¢]=Kynon (Kn)

B) [(D] =BomsT (B)

49. Ilorennuuan nos, co3gaBaeMoro cucreMoi N 3apsioB:

_ 9
2 ¢ A, 1’
1 q
6) = =
)@ 4, Z,: I,
B) (P:kZQiri

50. DKBUNOTEHIIMATIbHAS TOBEPXHOCTD!
a) 910 BooOpakaemasi IOBEPXHOCTh, BCE TOUKH KOTOPOIl UMEIOT OJMHAKOBBIN MOTEHIIHAI
0) OTO MOBEPXHOCTh HEOAMHAKOBOIO MOTEHIIMAA

B) OT0 roppupoBaHHas TOBEPXHOCTh

51. DnexkTpuyecKuil AUIOIb:

a) OTa cucTeMa 13 JIByX OJAMHAKOBBIX 110 BETMYMHE MACC, PACTIONIOKEHHBIX Ha HEKOTOPOM
paccTOSIHUU JIPYT OT Apyra

0) Ota cuctema ABYX OJMHAKOBBIX IO BETUYMHE PA3HOMMEHHBIX TOYEYHBIX 3apsAA0B +q U —(,
paccTosiHie MKy KOTOPBIMH 3HAYUTEIHHO MEHBIIIE PACCTOSHUS JI0 T€X TOYEK, B KOTOPBIX
OTIpeIeNIeTCs M0JIe CUCTEMBI

B) OTta cucteMa ABYX Pa3HbIX IO BEJIMYUHEC 3apsA/10B, HAXOAAIUXCA HAa HCKOTOPOM paCCTOSAHUA

JIPYT OT JIpyTa

52. Teopema I'aycca [u1st BEKTOpa 3JIEKTPOCTaTUYECKON NHAYKIIUHN:

a) [ToTok aneKTpOCTaTUUECKON MHAYKLIUU Y€PE3 3aMKHYTYIO IIOBEPXHOCTh PABEH HYJIIO
6) [1oTOK 371€eKTpOCTaTUUECKON MHIYKIIUH Yepe3 3aMKHYTYIO TIOBEPXHOCTh PaBeH
anredpandeckoil CymMme 3aKI0YEHHBIX BHYTPU ATONH MOBEPXHOCTU CTOPOHHUX 3apsI0B
B) IIoTOK 351eKTpOCTaTHYECKOW HHAYKIIMH YEPE3 3aMKHYTYIO IOBEPXHOCTh PABEH

aJir e6paH‘{CCKOﬁ CYMMC MAaTCpHaAJIbHBIX TOUCK

53. DnekTpuyeckas EMKOCTh:



a) OTo BenuuuHa, onpenensemas gopmymnoii: C =(- @

0) Oto BenmnuuHa, onpenensemas Gopmynoi: C =

B) DTO Beau4MHa, onpeaensemas popmynoit: C =

54. Cuna (BeIu4MHA) TOKA:

a) Cuna Toka paBHa MPOU3BCACHNUIO MACChI TCJIa HA YCKOPCHUC

6) Cuta Toka — 3TO BenM4mHa, onpeaensieMast hopmynoit: | = a4

dt

B) Cula ToKa — 3TO BeMUMHa, onpeensemas popmyroit: | = -t

55. 3akon Oma a1 ydacTKa Ienu He COJIepKaIIero HICTOYHUK TOKa:

a) Il =U-R

6) | =

Clm =®|C

B) | =

56. 3akon Oma J1s1 3aMKHYTOTO KOHTYpa:

a) Il =¢(R+r)
6 | _(R+r)
&
&
=R

57. 3axon Oma J1s 3aMKHYTOTO KOHTYpa B tuddepeniuanpHoi Gopme:

a) ] =6 (E+ E o)

6) =0/ (E+E,)

B) ]:G -E

58. DnekTpoaBrkymas cuna(d.a.c.) €



a) O1o paboTa CTOPOHHHX CHJI, KOTOPYIO OHU COBEPIIAIOT HaJ MEPEMEIIAIONTIMHUCS TI0 TSTTH

. __ACT
3apdadaMu: € = ——

0) D10 paboTa KYJIOHOBCKUX CHJI HAJl 3apsIaMHu: € = ——
B) DTO BBIpaXKeHHE € = A - Q

59. TlepBoe npasuino Kupxroda:

a) AnreOpanueckas CymMma TOKOB, CXOSIIUXCS B Y37, paBHA HYJIIO: Z I, =0
i

0) Anrebpanueckas CyMMa TOKOB, CXOSIIIIUXCS B y3Ji€, HE paBHA HYJIIO: Z I, #0
i

B) AnreOpandeckasi CcyMMa TOKOB, BXOJISIIIMX B Y3€JI TOKOB BCETAa OOJIbIIE HCXOSAIINX U3 y3J1a

TOKOB

60. Bropoe npasmiio Kupxroda:

) 2 LR =2 ¢
6) > LR =Y ¢
k i
B)ZlkRk>Z€i

61. PaboTa 1MOCTOSSHHOTO TOKA:

|
A=—-t
a) U
6) A=1-R-t
5 A=U-R-t

62. MOIIHOCTh NOCTOSHHOT'O TOKA:

a) P=U-R
6 P=U-I
B) P=17-R

63. 3akon [xoynsa — Jlenna:
a) Q=U-R-t



6) Q=024-12-R-t

U2
B)Q:?t
64. 3axon buo — CaBapa — Jlarutaca:
- lldlF
a) dB:—‘u0 [dS’r]
dar
_ gl -dl-F
6) dB =20 = =
Anr
_ Jdil-r
Anr

65. 3akoH Amriepa B BEKTOpHOH dopMme:

a) dF =i - §]
6) dF =1dr - 8]
B) dF =B|1 - |

66. IToTok BCKTOpa MarHUTHOM HHAYKIHUU 9C€PE3 3aMKHYTYIO TIOBEPXHOCTb:

a) O,= j BdS =0
6) D,= j BdS >0

B) ®,= I BdS =0

67. MarauTHas MMPOHUIIACMOCTDb BCIICCTBA:

a) u=1-y
6) u=1+y
5 =1+ x)

68. 3akoH 35eKTpoMarHUTHOM UHAYKIUN Dapazest:

a) = dﬁ
"odt
6) Si:-d—®
dt

B) &= do-dt



69. MOImHOCTh IEPEMEHHOTO TOKA:!
a) P=U?-1-cosg

6) P=1-R-sing

B) P=U,, -1, cosp

70. CoOcTBeHHAs 4acTOTa KOJIeOATEIbHOTO KOHTYpa:

a) w, =JLC

1
0 @ = e
L
B) ®=——
) C

71. YPaBHeHI/Ie MaKCBCHHa, CBA3BIBAIOIICC BEKTOP HAIIPAKCHHOCTHU SJICKTPHYCCKOI'O ITOJIA Ec

BEKTOPOM MarHMTHOW MHIYKLIHH B (B mudpepennmansHOi Gpopme):

a)vE:a—B

6)VE]—-8—B
-\ 2

B) VE]= at

72. 3aK0H OTpa)KE€HUs CBETA:
a) Yrous oTpaskeHust OOJIbIle YIiia MaeHHs
0) Yron nageHus paBeH yriiy OTpakKeHUsI

B) YT0J1 OTpakKeHUs paBeH HYIIIO

73. 3aKOH MPETOMIICHHSI CBETA:

a) OTHoIIeHHEe CHHYCA yTia MPEeJIOMJICHHS K CHHYCY yTJia TIaJIeHUs HE SBIISETCS MTOCTOSTHHBIM
0) OTHOIIIEHUE CHHYCA YTJIa AJICHUS K CHHYCY yIJIa MPEIOMJICHUS €CTh BEIMYMHA
oTpuIaTeNbHas

B) OrHomeHne CHHYCa yTIJla MaICHUA K CUHYCY YIJIa IPCJIOMIICHUA €CTh BEJIMUMHA ITOCTOSIHHAA.

74. Iucniepcus cBera:



a) n=f(Ao)
6) n# f()uo)

B) n=const

75. 3akoHn byrepa:

a) I=1p- (™
6) I1=lo- ¢!
B) I=lp-a -

76. 3akon bprocrepa:
a)tg 6,=c (C-ckopoCTh CBETA)
6) tg 0 5 =Noq

B) tg 6, =const

77. KorepeHTHbIE CBETOBBIEC BOJIHBI:
a) BonHbl, uMeroIrie BCeBO3MOXKHBIE YaCTOTHI KOJIeOaHU
0) Bonna, He 0TMHAKOBO YaCTOTHI U HE MOCTOSIHHOM Pa3HOCThIO (a3

B) BosHBI, HE OMHAKOBO YaCTOTHI, PAa3HOCTH (Pa3 KOTOPBIX OCTAETCS BCE BPEMS IIOCTOSTHHOU

78. YcnoBue nHTEpHEPEHIIMOHHOIO MAKCUMyMa:
a) A=+(m-1)4, (m=0,1,2,...)
0) A=tm i, (m=0,1,2,...)

B) A=£/m (4,)?  (Mm=0,1,2,...)

79. YcnoBue nHTEpEpEeHIMOHHOTO MUHUMYyMa:
a) A=+(2m-1) 4, (m=0,1,2,...)

6) A=£2mi, (m=0,1.2,...)

B)A:ﬂ:(zm‘f'l)% (m=0,1,2,...)

80. JInudpaxius CBETOBBIX BOJIH:
a) DTO ABJICHHUE MPSAMOJIMHEHHOTO PACIIPOCTPAHEHUS CBETOBBIX BOJH B HEOHOPOIHOU Cpeie
0) DTO sIBJIEHHE MTOIHOTO OTPAXKEHUSI CBETOBBIX BOJH OT KPaeB OTBEPCTUN MM MaJIbIX

IIPENATCTBUN



B) OTO sAIBJIEHUE OrMOAaHUS CBETOBBIX KPaeB OTBEPCTUI MM MaJIbIX MPENATCTBUI

81. B xakom ciy4ae audpakius BOJIH 3aMeTHEe:

a) ludpakius BOJIH TEM 3aMETHEe, 4YeM OOJIbIIE UIMHA BOJIHBI U YEM MEHbILE pa3Mephbl
MPENSATCTBUM (IEJICH) TT0 CPaBHEHUIO C JUTMHOW BOJTHBI

0) CooTHOLIEHHE JUIMHBI BOJIHBI U pa3MEPOB MPENATCTBUH (1LesIel) HE BIUSAET Ha SBJICHUE
T paKun

B) /ludpakuus BoJIH TeM 3aMeTHEe, YeM MEHbIIIE JAJIMHA BOJIHBI U 4eM OOJIbIIE pa3Mephl

MPENSATCTBUM (IEJICH) TT0 CPAaBHEHUIO C JUTMHOW BOJTHBI

82. lndppakuoHHas peleTKa:

a) ludpakimoHHas pemeTka- 3To ONTHYECKOE YCTPOUCTBO, 3€PKAJIbHO OTPayKaroIlee CBET
6) AudpaxuoHHas pemeTka- 3T0 ONTHYECKOE YCTPOUCTBO, MpeACTaBIIsIoNnee co0oit
COBOKYITHOCTH OOJIBIIIOrO YKCJIa MapajlieIbHbIX, 0OBIYHO PABHOOTCTOSIIUX JIPYT OT Apyra
uienen

B) JludpakunonHnas pemierka- 3To JBOSKO BBITYKJIasl TUH3A

83. OcuoBHas popmyna AudpaKOHHON PEIIeTKHU:
a) ccosa =tka (c=a+thb), k=0,1,2,...
0) csina =tka (c=atb), k=0,1,2,...

B)Sina =4

84. Yto Takoe nazep:
a) Jlazep- 9TO UCTOYHUK HE KOTEPEHTHOTO U3TyYECHUSI.
0) Jlazep- 3TO reHepaToOp BHIHYKIECHHOTO KOT€PEHTHOTO U3TYyYCHUS

B) Jlazep- 3T0 HCTOYHMK CaMOIIPOU3BOJIBHOTO U3ITy4EHUs

85. ®opmyna Bynbda - bparros (qudpakiius peHTTeHOBCKHX JIy4ei):
a) 2d sin 8=tm A (m=1,2,...)

6)dsin =41

B)dtg =1

86. Buemnuit poroapdext. YpaBHeHue DifHmTeHAa:

mv?

a) hv =A-




mv 2

0) hv =A+

B) hv =A+ mgh

87. Kaxoii nosnsipuzanuu He CylIEeCTBYET:
a) Kpyrosoit
6) Toueunoiu

B) JInHeitHOM

88. lucniepcust — 310:
a) OrubaHue CBETOM MEJIKUX MPENITCTBUM
0) HanoxeHue KOrepeHTHbIX BOJIH

B) 3aBUCUMOCTH ITOKA3aTelIs MPEIOMIICHUS OT AJIMHBI BOJHBI

89. ludpakius — 3710:
a) OrubaHue CBETOM MEJKUX MPETATCTBHMA
0) HanoxeHue KOrepeHTHbIX BOJIH

B) 3aBHCHUMOCTD ITOKa3aTes MMPCIIOMJICHUA OT AJIMHBI BOJIHBI

90. PeanbHble ra3bl ONUCHIBAIOTCS YPaBHEHUEM:
a) Menneneesa — Knanelipona
6) YpaBuenuem Maiiepa

B) YpaBHeHuem Ban-nep-Baansca

91. ®opmyna [lnanka:
a) E=mv?/2
0) E=hv

B) E=mc?

92. MaccoBoe 4uciIo — 3TO:
a) Macca 1 mons BemniecTBa — [
6) KonnuecTBo mpoTOHOB U HEUTPOHOB — A

B) Macca oxHOrO atoma BemecTBa — M



93. o-yacTHia — 3TO:
a) Slnpo atoma Bojopoa
0) SAnpo atoma renust

B) JIto0as yactuia ¢ OTpUIATEIbHBIM 3apsI0M

94. IInanerapHoi Ha3bIBAIOT MOJIETH aTOMA:
a) Tomcona
0) Pesepdopna

B) DHHINTEHHA

95. Kakoe U3 yTBep>KIEHUH SBIAECTCS OJHUM U3 MOCTyaTOB bopa:

a) Uncno mpoTOHOB B aTOME PAaBHO YUCITY HEUTPOHOB

0) 3apsn sapa paBeH CyMMapHOMY 3apsily 3JIEKTPOHOB

B) ATOM MO’KET HaXOAUTHCS B CTALIMIOHAPHOM COCTOSIHUM C ONpE/esIeHHOM sHeprueit Ey, B
KOTOpPOM OH HE H3JIy4yaerT.

96. HanGop1el mpoHHUKaIomel CrmocCOOHOCTRIO 00J1a1at0T:

a) o-JIy4u

0) B-myun

B) Y-Iy4u

IK3AMEH no nucuumianue «®u3uKa»

Ok3aMeH Mo aucuuiuinHe «®u3MKa» MPOBOIUTCS B yCTHOW (opme mo Ouieram.
DK3aMEHAIlMOHHBI OWJIEeT colepKUT 4 BOMpoca: /Ba TEOPETUYECKUX M JBa NMPAKTHUYECKHX.
[TepBble aBa BoIpoca HK3aMEHAIIMOHHOTO OMJIeTa SBISIOTCA TEOPETHUECKUMH U OLICHHBAIOTCS
MakcuManbHO 1o 10 OamnoB Kaxaplid. TpeTuit M 4YeTBEpTHIA BOMPOCH! 3K3aMEHAIMOHHOTO
Ouiieta — pacueTHbIE 3a]]aul, PEIIEHUE KOTOPBIX OLEHUBAETCSI MAKCUMYM 110 15 Ganos.

Bonpocskl Kk 3k3aMeHy 0 JUCHUIUINHE «DU3HKA»

1. BpamaTenbHoe IBUKEHUE MaTepUAIbHON TOUKH.
2. IlepBsIii 3ak0H HpI0TOHA B MEXaHNKE MaTEepUATBHON TOUKH.
3. Bropoii 3akoH HploToOHa B MeXaHHKe MaTepUAIbHOM TOUYKH.

4. Tpetwii 3akoH HploTOHA B MEXaHUKE MaTepUaIbHON TOUKH.



5. PaboTa B MexaHMKe MaTepuaIbHON TOUYKH.

6. DHeprus B MEXaHUKE MaTEPUAITBbHON TOUKH.

7. MOIIHOCTh B MEXaHUKE MaTEPUAIbHON TOUKH.
8. 3aKOHBI COXpaHEHHUsI SHEPTUU U UMITYJIbCA B KJIIACCUUECKON MEXaHUKe.

9. PenstuBucrckas Mmexanuka. OCHOBHOM 3aKOH PEISTUBUCTCKOM MeXaHUKU. PenstuBucTckuit
3aKOH CJIOKEHUS cKopocTel. IHTepBan Mex 1y COOBITHSAMU B CIIELIUATIBLHON TEOPUU
OTHOCHUTEJIbHOCTH.
10. PenaTuBUCTCKAsE MEXaHUKA. DHEPIUANIOKOs PEIATUBUCTCKON yacTuisl. [losHas sneprus
PENSATUBUCTCKOM YacTUIlbl. PETUBUCTCKOE COOTHOLIEHNE MEXAY IOJIHOM SHEpruei u
UMITYJIBCOM TeJa.
11. YpaBHeHHe Hepa3pbIBHOCTH JUIsl TOKA XKHUJIKOCTU B TPYOKe.
12. YpaBuenue bepHyin (3ak0H COXpaHEHUs SHEPTUH IPUMEHUTENIBHO K YCTaHOBUBLIEMYCS
TEUEHUIO UIeaIbHOM KHUJIKOCTH). CTaTHUeCcKOe, THAPOCTaTUUECKOE U INHAMHUYECKOE
JTaBJICHUE.
13. DkcniepumenTanbHbIE YpaBHeHUS nuddy3un (ypaBaenue duka). opmynsl 1uist

koadunmenta nupdysuu.

14. DkcnepuMeHTaIbHOE YpaBHEHUE TEIUIONPOBOAHOCTH (ypaBHeHUEe Pypre). Dopmyna s
K03 (HUIIIEHTA TETIIONPOBOTHOCTH.
15. DxcnepuMeHTanbHOE YpaBHEHHUE JIUIsl CUJIbl BHYTPEHHEIO TPEHHUS WM BSI3KOCTH (ypaBHEHUE
Herotona). ®opmyina ais ko3 HumeHTa BI3KOCTH.
16. IlpeoOpa3zoBanus ["anunes B kinaccuueckoil Mexanuke. [Ipeo6pazoBanust JlopeHua B
PENATUBUCTCKON MEXAHUKE.

17. OObeTMHEHHBIN Ta30BBIN 3aKOH, CBSA3BIBAIONTU 1aBlIeHHEe [, 00beM V U aOCOTOTHYIO

Temreparypy T Juist JaHHO# Maccel raza M = CONS, st ogHOrO MoIst rasa (ypaBHEHHE
Knaiinepona), s mo6oro uncia mosei ra3a (ypaBHeHue MenzeneeBa-Kiaiinepona).
18. OcHOBHOE ypaBHEHHE MOJIEKYISIPHO-KHHETHUECKONW TEOPUH U/I€ANIbHBIX Ta30B.

19. OnerTHBIE Ta30BbIe 3aKk0HbI (I'efi-JIroccaka, Lllapis, Boins-Mapuorra).

20. TTepBoe HaYaJI0 TEPMOJTMHAMUKH.

21. Bropoe Hauano TepMOJMHAMUKH.

22. TpeTbe Ha4YaJI0 TePMOJIUHAMUKH.

23. DuTponus S . CTaTHCTUYECKOE TOJKOBAHUE SHTPOIMH S . DHTPOIUS B a1Ma0aTHYECKOM
nporiecce.

24. Dutponus S . CTaTHCTUYECKOE TOJKOBAHUE SHTPOIMH S . DHTPOIUS B U30XOPHOM U
n300apUUeCcKOM, MPOLIECCaXx.

25. Dutponust S . CTaTHCTUYECKOE TOJKOBAHUE SHTPOIMU S . DHTPOIHUS B H30TEPMHUECKOM



mporecce.

26. DnekTpocTaTiuueckoe mojue. PaboTa 1o nepeMemieHuio 3apsiia B 3JeKTPOCTaTHYECKOM T0JIe
3akon Kynona.

27. IlpaBuna Kupxroda ans pacuera 371eKTPUUECKUX IICTICH.

28. 3akoH Jxoyns-JleHna st npoBOHUKA, IO KOTOPOMY Te€UeT TOK.

29. Dpdext Dapanes.

30. 3akonbt OMa: ISl y4acTKa LETH; IS y9acTKa IIeTH, COAEPIKAIIero 3.1.C.; A 3aMKHYTOU
ey, coaepKaliei 3.1.c.

31. Ilepemennslii TOK.O(hHeKTUBHBIE TOKH, HAIPSHKEHUS U MOIIIHOCTH B LIEMU EPEMEHHOTO

TOKa. IHIyKTUBHOE, EMKOCTHOE, aKTUBHOE, PEAKTUBHOE U IIOJHOE COIPOTUBIICHUS B LIENU

MIEPEMEHHOTI'0 TOKA.

32. MarnetusM. Ou3ndeckre XxapakKTepUCTUKU MarHuTHoro nous. 3akon buo-Casapa-Jlamnaca.

33. SIBneHue 27IEKTPOMArHUTHON UHTYKIUH.

34. Cuna Amrmepa. Cuiia Jlopenma. @opmyia, OMUCHIBAIOMIAs ABMKCHUE 3apsija Mo ISHCTBUEM

MarHUTHOT'O U 3JIEKTPUYECKOTO MOJIS.

35. SIBneHne caMOMHAYKIIUH.

36. 3aKOoHBI FEOMETPUUYECKOM ONTUKHU (3aKOHBI OTPAXKECHHSI, IOJIHOTO BHYTPEHHETO OTPAXKEHUS,

IIPEIOMJICHUS).

37. UnTepdepeniust CBETOBBIX BOJH. Y CJIOBUS MHTEPPEPEHIIMOHHOTO MAKCUMYyMa U

UHTEPPEPEHIIMOHHOIO MUHUMYMa PU CJI0’KEHUH JIBYX CBETOBBIX BOJIH.

38. lucniepcus.

39. Ionsipu3anmst CBETOBBIX BOJH. 3aKOH Mairtoca Uit ”HTEHCUBHOCTH CBETA, MTPOIIE/IIETO

aHaJIn3aTop.

40. PaccestHue CBETOBBIX BOJIH. 3aKOH Pernest 1151 HHTEHCHBHOCTH PAaCCESHHOTO CBETA.

41. Indpakuus cBeTOBBIX BOJH: Audpakuus Openens, nmudpakuus OpayHrodepa.

42. Jluppakiust CBETOBBIX BOJIH Ha TpexMmepHou pemeTke. DopmymnaBynsda-bperros.

43. Ddpdext Keppa. JBoitHOE mMydenpenomieHne

44. YpasHenue DifHmTelHa U1t BHenHero ¢porodddekra. Kpacnas rpanuna hororddexra.

45. Tloctynatsl bopa.

46. TIpaBuna otoopa. [ledekt Maccsl spa.

47. 3aK0oHBI PAJMOAKTUBHOTO pacmlajia.

48. CootHomenue HeonpeneneHnocTu I eitzendepra. HepasenctBo bopa-I eitzen6epra.

CoorHouenue HeonpeaeaeHHocTH [eii3endepra /171si BOJTHOBBIX ITaKETOB.

49. dynnaMeHTaIbHBIC B3aUMOICHCTBHS. 3HAUYCHUS O€3pa3MEPHBIX ITOCTOSHHBIX,

XapaKTECPUIYIOIIUX OTU B3aHMO)]eI>'ICTBPI$I. dOu3nueckue MMpOoNHECChI U ABJICHUA, CTOANIUE 3a



3TUMU BSaHMOHeﬁCTBHHMH.

50. IIpaBuiia cMelIeHus IpH @ | [ -pailiOaKTHBHOM PAaCIajie.

51. OGonoueynas Mozenp Aapa. Maruyeckue siipa. Maruueckue ymuca.

52. dynaMeHTaIbHBIE B3aUMOICHCTBHS: TPABUTAIMOHHOE B3aUMO/ICHCTBHE. 3HAYCHUS
Oe3pa3MepHO TOCTOSIHHOM, XapaKTepHU3yoliel 3To B3aumoaeiicteue. dusnyeckue
IIPOLIECCHI U SIBJICHUS, CTOSIIIIUE 33 ’TUM B3aUMOJICHCTBUEM.

53. ®dyHIaMeHTaIbHbBIE B3aMMOICUCTBHS: CUIILHOE B3aUMO/ICHCTBHE. 3HAUCHHS Oe3pa3MepHOit
MOCTOSIHHOM, XapaKTEPU3YIOLIEeH 3TO B3anumoaeicTere. OU3nuecKkre npouecchl U ABICHU,
CTOSILKE 32 ITUM B3aUMOJICVICTBUEM.

54. ®dyH/1aMeHTaIbHbIE B3aUMOICUCTBUS: DIIEKTPOMArHUTHOE B3aUMOIeHCTBHE. 3HAUCHUS
0e3pa3MepHOll MOCTOSIHHOM, XapaKkTepu3yrolei 3To B3auMoaelicteue. Ousndeckue
MIPOLIECCHI U SIBJICHUS, CTOSIIIUE 32 ’TUM B3aUMOJICUCTBUEM.

55. dynmaMeHTaTbHBIE B3aUMOICHCTBHS: cl1aboe B3auMo ielicTBre. 3HaYeHHS O0e3pa3MepHOn
MOCTOSIHHOM, XapaKTEPU3YIOIIEH 3TO B3aumoaeiicTBre. DU3HUECKHUE MPOLECCHI U SIBJICHHUS,

CTOSIIHE 3a OTUM B3aUMOJICHCTBUEM.

KpnTeplm OICHKHU O0TBE€TA CTYJACHTA Ha IK3aMECHE

Xapakmepucmuka omeema OUEHKa

JlaH mTONHBIM, pa3BepHYTBHIM OTBET HA IIOCTABJICHHBIM BOIIPOC, IOKa3aHa
COBOKYITHOCTb OCO3HAaHHBIX 3HaHUM 00 0O0BEKTe, NPOSBIAIOLIA’CI B
CBOOOJHOM ONEPUPOBAHUU MOHITUSIMH, YMEHUH BBIJICIUTH CYIIECTBEHHBIE U
HECYILIECTBEHHbIE €r0o MPU3HAKH, TIPUYMHHO-CJIE/ICTBEHHbIE CBSA3U. 3HaHUE 00 5
00BeKTEe AEMOHCTpUPYETCs Ha (POHE TIOHUMAHMS €r0 B CHCTEME JaHHON HayKH
U MEXIMCUUIUIMHAPHBIX cBsizedl. OTBeT (popMyIupyeTcss B TEpMUHAX HAYKH,
W3JI0KEH JINTEPATypHBIM SI3BIKOM, JIOTMYEH, JOKAa3aTelIeH, JEMOHCTPUPYET
ABTOPCKYIO ITO3HUIIMIO CTYICHTA.

JlaH TIONHBIA, pa3BEepHYTHIH OTBET Ha IOCTABJICHHBI BOMPOC, MOKa3aHa
COBOKYITHOCTh OCO3HAaHHBIX 3HAHHH 00 OOBEKTE, JOKA3aTeIbHO PACKPBITHI
OCHOBHBIE TOJIOKEHHSI TEMBI;, B OTBETE MPOCIEKUBACTCS YETKasi CTPYKTYpa,
JIOTHYECKasl TOCIE0BATEIBHOCTh, OTpaXKalomiasi CYIIHOCTh PACKPHIBAEMBIX
MOHSTHI, TeOpul, ABNeHUN. 3HaHUe 00 00BEKTe NEeMOHCTpHpyeTcs Ha (oHe 5
MOHMMAHUS €r0 B CHUCTEME JIAHHOW HAYKU M MEXKTUCIUIUIMHAPHBIX CBSI3CH.
OTBeT H3J0XKEH ITUTEPAaTypHBIM SI3BIKOM B TEpMUHAX HayKu. MoOTyT OBIThH
JIOTTYIIICHBI HEJI0YETHl B OINpPEICICHUM TOHSTHN, UCIPABICHHBIC CTYJACHTOM
CaMOCTOSITENILHO B MPOIIECCE OTBETA.

JlaH mNOnHBIN, pa3BEpHYTHIM OTBET HA IOCTABICHHBIA BOMNPOC, IOKA3aHO
YMEHUE BBIICINUTH CYIIECTBEHHBIE U HECYILECTBECHHBIE NTPU3HAKYU, IIPUYUHHO-
CleNCTBEHHbIE CBsI3U. OTBET YETKO CTPYKTYpHUpPOBAH, JIOTMYEH, W3JI0KEH B 4
TepMuHax Haykd. OJHAKO JONMYyLIEHbl HE3HAYUTEIbHBIC OIIMOKU WIIH
HEJIOYEThI, MCIPABIICHHBIE CTYJEHTOM C MOMOULIBIO «HABOAAIIMX)» BOIPOCOB
IIPEIO1aBaATEIIs.




Jla" moaHBIA, HO HEAOCTATOYHO IMOCIIEA0BATEIIHFHBIA OTBET Ha MOCTAaBICHHBIM
BOHpOC, HO HpI/I 3TOM IIOKa3aHO YMGHI/IG BBIACIUTDH CYH_IeCTBCHHBIe )41
HECYIIECTBEHHBIC TPU3HAKKM U TNPUIMHHO-CICJACTBEHHBbIE CBs3u. OTBET
JIOTMYEH U U3JIOKEH B TEPMUHAX HAyKH. MOTyT ObITh JOMyIIeHb! 1—2 omuoKu
B ONpPEACICHUH OCHOBHBIX IIOHATHUH, KOTOPBIE CTYICHT 3aTpyIAHSIETCS
UCIIPABUTh CAMOCTOSITEJIHHO.

Jlan HemoCTaTO4YHO MOJIHBIM M HEIOCTAaTOYHO pa3BepHYTHIM oTBeT. Jloruka u
MOCJIEIOBATEIBHOCTD M3JIOKEHHSI MMEIOT HapymeHus. JlomymieHs! ommoOku B
PacKpbITUU TOHATHH, ynoTpeOiieHun TepMuHOB. CTyneHT He crnocoOeH
CaMOCTOSITENIbHO BBIJEIIUTh CYHIECTBEHHBIE M HECYILECTBEHHBIE IIPU3HAKU U
NPUYMHHO-CIEICTBEHHbIE CBsi3U. CTYAEHT MOXKET KOHKPETU3HPOBATh
0000IIeHHBIE 3HAHMS, JI0OKa3aB HAa NPUMEpPAaX HUX OCHOBHBIC IOJIOKEHHS
TOJILKO C TOMOIIBIO IMpernojaBaTens. PeueBoe odopmienue Ttpedyer
NIONPABOK, KOPPEKLIUU.

He ITOJIYYCHBI OTBETHI 110 0a30BEIM BOIIpoCaM JHUCHUIIIINHLI. 0

3a yCTHBIN OTBET Ha 9K3aMeHe CTyAeHT noiydaer 0-50 6aos.
CTyneHThl, MOIYYMBIIUE B XO/I€ TEKYILIETo U pyOekHOTo KOHTpost 56-100 Gamos,
ABTOMATUYECKHU IOJTYyYarOT COOTBETCTBYIOIIYIO IK3aMEHALMOHHYIO OLICHKY.

Pe3ynpTHpyromas OleHKa CKJIaIbIBAaeTCs 10 COOTBETCTBYIOLICH (OopMyIie ¢ y4eTOM TeKYIIEH
YCIIEBaEMOCTH, PE3YIbTATOB PyOSIKHBIX aTTECTAIMI M YCTHOTO OTBETA HA SK3aMEHE.

9. VYuedHo-MeTOAMYECKOEe M HHPOPMALMOHHOE 00ecTiedeHHe TUCIUTIIUHBI (MOTYJIs1)
a) OcHoBHasA JqUTEpaTypa

1. CaBenweB U.B. Kypc o0Omieit pusuku: 1.1, M.: Hayka, 1989.

2. CasenbeB U.B. Kypc oOmieii ¢pusuku: 1.2, M.: Hayka, 1988.

3. CasenneB U.B. Kypc obmeit puszuku: 1.3, M.: Hayka, 1989.

4. Tpopumosa T.U. Kypc ¢puzuku, M.: BII, 1985.

5. JlapoBa U.B. Kypc ¢usuku, M.: IIpoceemenue 1981.

6. Tuxomupos }0.1. JTabopaTropHblie pabOThI IO Kypcy (PU3HUKH C KOMITBIOTEPHBIMU MOJIEIISIMHU
7.3em0aroB X.b., MkpteiueBa H.M. ®usnueckuii npaktukym «Mexanuka. MonekymnspHast
¢usuka» Braaukaskas. Uza. COI'Y ,1992.

0) lonoiHuTeIbLHASA JINTEPaTypa:

1. Hponos E.N. OcHoBHBIE 3aKOHBI MeXaHUKU. M., Briciias mikoma, 1985

2. Hponos E.W. Dnektpomaruerusm (ocHOBHBIE 3aK0HbI). M.- Cankr-IletepOypr, Hayka-
®duzmataur, 2000.

3 I'pubos JI.A., IlpoxodseBa H.U. OcHoBsl puzuku. M., ®uzmatiut, 1995.

4 Jlanac6epr I'.C. Onruka, M., Hayka, 1976.

5. Kosznor C.H. Kone6anus u Bonubl, M., M3a1. Mock. yauBepcurera, 1991.

6. CagenpeB 1.B. COopHUK BOTIpocoB 1 3a1a4 o ¢usuke, M., Hayka, 1988.

7 Bonbkenmreiin B.C. CoopHuk 3anay mo obiiemy kypey ¢usuku, M.: Hayka 1990.
8 bepkneesckuii kype ¢pusuky, 1. I - V, M., Hayka, 1977.

9. 3ucman [ A., Togec O.M., Kypc obmeii ¢pusukwy, 1. I - ITI, M., Hayka, 1972.

10. Kamamuukos C.I'. DnexktpuuectBo, 13, 4-e mepep. u non. U3a. Hayka, M. 1977.
11. I'omxaeB H.M. Onrtuka. Y4. moco6. 11t By30oB M. Beiciias mkona, 1977.



12.  benos /I.B. Mexanuka. M., M3a. ®usnueckoro ¢p-ta MI'Y um.M.B.Jlomonocosa, 1998.

13. benos /I.B. DnekTpomarnerrsm u BojaHoBas ontuka. M., M31. MockoBckoro
rocyznapcTBeHHoro ynusepcurera uM.M.B.JlomoHocoBa, 1994.

14, MarseeB A.M. MexaHuka U TeOpus OTHOCUTENIbHOCTH, M., Briciias mikosa, 1976.
15. MarseeB A.H. Monekynspnas ¢usuka, M., Beiciias mkona, 1981.

16. MarseeB A.H. DnekTpuyecTBo U MarueTusm, M., Beiciias mkosa, 1983.

17. MartseeB A.H. Ontuka, M., Beiciras mkomna, 1985.

18. CuByxuH J1.B. O6mmii kypc ¢pusuku, 1. -V, M., Hayka, 1977.

19. CyopuKn.D. HeoObikHOBeHHAs (hr3rKa OOBIKHOBEHHBIX siBlieHUH, T. 1-1I, M., Hayxka,
1987.

20.  Orkuncll.Ilopsaok u 6ecnopsaok B npupoae, M., Mup, 1987.

21. Jleiizep . Co3naBas kapTuHy BeenaeHHou, M., Mup, 1988.

22. AcraxoB A.B. Kypc ¢usukuy, 1. I, M., Hayka, 1977.

23.  AcraxoB A.B., llupokos KO.M. Kypc buzuku, T. II - 111, M., Hayka, 1983.

24.  Jlernmad A.A., SAABopckuit b.M. Kypc ¢pusuxu, M.; BILL, 1989

25. Yepros A.I'., BopoOséB A.A. 3anaunuk no ¢usuke, M. B1]J] 1988.

26.  JIx. Opup. ®usuka, 1. 1-2, M.: MUP, 1981.

27. Uponos N.E. 3agauu o obueit pusuke, M.: Hayka, 1988.

28.  SBopckwuit b.M. Cenesnes F0.A. CripaBouHOE PYKOBOJCTBO 110 (PH3UKE ISt TIOCTYIIL. B
BY3bI U camoo0Opa3zoBanus. U3n. 3-e ucnp. M. Hayka. 1984.

29.  Esrpadosa H.H., KarauB.JI. Kypc ¢pusuku. Y. moco0. 1uist moAroT. otaein. By30B.13m. 2-

e, nepep.u gon. M.,Beiciias mkosna,1978.

30.  T'epmrenson E.M., Manos H.H. Kypc obmieit ¢pusuku: Y. moco0. sl CTyASHTOB Gu3-
Mart (ak. Iem. MHCT. 2-¢ u3a.,nepepad. — M.: [Ipoceemenne 1987. 304c.

B) UHTepHeT-pecypchbl

ObecrnieueH AOCTYN K COBpPEMEHHBIM Mpo¢eCCHOHAIbHBIM 0a3aM JaHHBIX, WH(POPMAIIMOHHBIM
CIIPaBOYHBIM U TTOMCKOBBIM cucteMaM (budbmunorexka COI'Y):

- oubnmoteke e-library,

- JJIeKTpoHHOU Onbnnoreke nuccepranuii PI'b,

- YHHBEpCHUTETCKOM Onbmoreke online;

coOCTBEHHBIM OMOIMOrpadguueckum 6a3zaM JaHHBIX:

- QJICKTPOHHOMY KaTaJIOTy,

- DJIEKTPOHHOW KapTOTEKE )KYPHAJIBHBIX CTaTEM,
- JJIIEKTPOHHON KapTOTeKe aBTOopedepaToB AUCCEPTALMMA U AUCCEPTALUM.

PexoMenayemMble MHTEpHET-aApeca 0 pU3NKe:

http://www.sciteclibrary.ru AreHTCTBO HAVYHO-TEXHHYECKOU nHdopmarmu. HayuHo-

TeXHUUYEeCKag OMOIIMoTEeKa

http://www.fgupniisk.ru Texaonoruu XXI sexka. ®I'YII BHUNCK

http://www.newlibrary.ru HoBas snekTpoHHasg OnOInoTeKa

CocTaB JTNIEH3HOHHOTO M CBOOOTHO PACTPOCTPAHAEMOr0 MPOTrPAMMHOTO
obecrieyeHusl, B TOM YHCJIe 0T€YECTBEHHOT0 POM3BOICTBA

Ne i/ HaumenoBanue

Ne norosopa (JuueH3us)

Windows 7 Professional

Ne 4100072800 Microsoft Products (MPSA) ot
04.2016 .

2. Office Standard 2016

Ne 4100072800 Microsoft Products (MPSA) or




04.2016 r.

AHTUBHpYCHOE Nel7E0-180222-130819-587-185 ot 26.02. 2018 mo
3. nporpammuoe obecriedenue | 14.03.2019 r, npoanena go 2021 r.
KasperksyTotalSecurity
[Tporpamma miist O9BM «bank | PazpaboTtka cory CBuUIETENBCTBO 0
4. BOITPOCOB JIJIs1 KOHTPOJIsS TOCY/IapCTBEHHOW PETHCTPAIMK TPOTPAMMBI ISt
3SHAHHI OBM Ne2015611829 ot 06.02.2015 r. (6beccpouno)
CiscoWebex- Cucrema | OOO AiictekmoroBop Ne J183-2020 ot 10.08.2020-
o.
MIPOBEICHNS BEOMHAPOB. 10.08.2021 r.
Cucrema noucka TekcToBbix | No795 ot 26.12.2020  (nelictBUTENEeH 10
6. 3aMMCTBOBaHUI 30.12.20211) ¢ 3AO «AnTtH-ILtaruar»
«Antumnnaruar.BY3»
[Iporpammuoe obecrneuenue | CBoO6OHOE MIPOrpaMMHOE obecrnieueHue
; TSt penaktupoBanus | (beccpouHo)
' xuMu4yeckux  Gopmya  Isis
Draw
3 Cucrema tectupoBanus | Ne4d68  or  03.12.2013  UII = Cysrarynun

Sunrav WEB Class

P.T.(6eccpouno)

DnekTpoHHas 6ubInoTeKa

https://dvs.rsl.ru

1. | muccepranuu u aBTopedeparos TpeOyercst peructpaiiys B OUOIMOTEKE
PI'B(DB/]] PT'B) COory
OBbC"YHuBepcurerckas Oubnmoreka | https://biblioclub.ru
2. ONLINE" TpebGyercs peructpanuss B Oubnuorexe
cory
OBC «Hayunast ~ smekrtponHas | http://elibrary.ru.
3. oubmuoreka eLibrary.ru» Tpebyercss perucrpammsi B OHOTHOTEKE

cory

VYHuBepcanbHas 6a3 naHHbIX FEast

https://dlib.eastview.com

(dapMmanieBTUYECKOMY 00pa30BaHMIO,
a TaK)Ke 10 €CTECTBEHHBIM M TOYHBIM
HayKaM B LI€JIOM.

View Jlorun: Khetagurov; ITapons: Khetagurov

ObC  «KoncynbTanT  cTymeHTay | hitp://www.studentlibrary.ru

CryneHueckas anekTpoHHas | TpeOyercss peructpauus B OuOIMOTEKe
5 oubmoreka mo wmemunuHckomy u | COI'Y

OBbC «OpaiiT» - obOpa3oBarenbHast
cpeda, BKIIOYANOLIas BHUPTYaIbHbIH
YUTAJIbHBIA  3a71  y4eOHUKOB U
6. | yueOHBIX MOCOOMI OT aBTOPOB W3
BeIymux BY30B Poccum mno BceM
HalpaBJICHUSAM U CHEIMATBHOCTSIM

www.biblio-online.ru
Tpebyercs peructpauuss B OuOIMOTEKE
cory

10. MaTepua/ibHO-TeXHHYECKOe of0ecneyeHne TUCIUNTHHBI (MOTYJIs)

Y4eOHble ayauTOpUM A

NpoBeAeHNs

3aHATHIA JICKIITMOHHOT' 0 THIIA,

CeMHMHAPCKOI0 THIIA, KYPCOBOI0 NPOCKTHPOBAHMA (BBINMOJHEHHS KYpPCOBBIX padoT),
IrpynmnoBbIX U HHIAUBUAYAJIBHbBIX KOHCyﬂbTaHHﬁ, TEKYLIEro KOHTPOJIA A HpOMC)KyTO‘IHOﬁ
aTrecTallid, a TaKKe CaMOCTOSITeIbHOH PadoThl 00y4aKOIIMXCS: IPENOAABATEIbCKUN
CTOJI; CTYJ; CTOJIbI O0YYAIOIINXCS; CTYJbs; KJIACCHAs JOCKA.



https://dvs.rsl.ru/
https://biblioclub.ru/
http://elibrary.ru/
https://dlib.eastview.com/
http://www.studentlibrary.ru/
https://vk.com/away.php?to=http%3A%2F%2Fwww.biblio-online.ru&post=392944111_228&cc_key=#_blank

OO0opynoBaHue: KOMIBIOTEPHI AJI1 KOMIIBIOTEPHOI'O KJIacCa B KOMIUIEKTE C MPOTPaMMHBIM
oOecrnieueHrneM, BBIXOJOM B ceTh VIHTepHET M OCTYNOM B 3JEKTPOHHYIO 00pa3oBaTEIbHYIO
cpeny COI'Y.— 22mit, nctouHuKy OecriepeOOiHOro MUTaHuUs.

IIporpammuoe odecneuenne. Microsoft Windows 7 Professional; Microsoft Office Standard
2016; 7-zip; WINnRAR; Adobe Acrobat Reader; STDU Viewer; Mozilla Firefox; Google
Chrome; Kaspersky Free (Ceo6oanoe ITO); Cucrema tectupoBanms Sunrav WEB Class
(Beccpounoe T10); [IporpamMmmHoe obecrieueHue Ui peIaKTHPOBAHUS XUMHUYECKUX (opmyi SIS
Draw (beccpounoe I10); Koncynprant mitoc; CucreMa IMOMCKA TEKCTOBBIX 3aMMCTBOBAaHUMN
«Antunnaruar.BY3»; Ilporpamma st OBM «baHk BonpocoB i1l KOHTPOJIs 3HaHUW»; ["apaHT;
Cisco Webex; neMOHCTpalMOHHbBIE U y4eOHO-HATJISAHbIE TOCOOUs (BHICOIIPE3CHTALIHS).
bubauorexka, B TOM 4YHcJIe YUTAJIBbHBINA 3aia: cronbl, crynbs; IIK olywarommuxcs, c
MPOrpaMHbIM 00€CIeYeHHeM, BBIXOJIOM B ceTb VIHTEpHET U JOCTYNIOM B D3JIEKTPOHHYIO
obpazoBarensHyo cpeny COI'Y.

IIporpammuoe odecneuenue. Microsoft Windows 7 Professional; Microsoft Office Standard
2016; 7-zip; WInRAR; Adobe Acrobat Reader; STDU Viewer; Mozilla Firefox; Google
Chrome; Kaspersky Free (CBo6oanoe I110);

OBbC «YuuBepcuterckas oudimnoreka ONLINEy https://biblioclub.ru;

ObC «Koncynprant crygentay http://www.studentlibrary.ru crynendeckass 3meKkTpoHHas
OubaMoTEeKa IO MEIAMIMHCKOMY H  (apManeBTHYCCKOMY OOpa3oBaHHWIO, a TaKXKe 10
€CTECTBEHHBIM M TOYHBIM HayKaM B IIEJIOM;

OBC «OpaiiT» - oOpa3oBaTenpHas cpela, BKIIOYAMONMAs BEPTYAIbHBIA YWTAIBHBIA 3all
y4eOHMKOB M Y4eOHBIX MOCOOMI OT aBTOpPOB U3 BeOyluX BYXOB Poccum mo Bcem
HaMpaBJICHUAM | CIielaabHOCTsIM WWW.biblio-online.ru;

JEMOHCTPAIIMOHHBIE U y4eOHO-HATISAHbIE TOCOOUS (BUICOMPE3CHTAIIHS).



https://biblioclub.ru/
http://www.studentlibrary.ru/
https://vk.com/away.php?to=http%3A%2F%2Fwww.biblio-online.ru&post=392944111_228&cc_key=

11. JIuct 00HOBJIeHHMSI/AKTyaIN3aALUN



