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1. Crpykrypa u o0masi TPy10€eMKOCTh TUCIHILIMHBI

OO01mast TpyA0€MKOCTh JUCHIUTUINHBI COCTaBIsIeT 6 3a4eTHBIX equHuIl (216 gacos).

Ounas ¢popma oOyueHus 3aouHas
dbopma
oOy4eHus

Kypc 1
Cemectp 1/2
Jlexuyu 18/16
[IpakTuueckue (CeMUHAPCKUE) 3aHATUS -
JlaGopaTopHble 3aHATHS 18/16
Koncynbranuun
HToro ayniuTOpHBIX 3aHIATHIA 36/32
CamocrosiTenpHas paborta 72/40
KypcoBas pabora
KoHTpoiib -/36
dopMa KOHTPOJIA
DK3aMeH 2ceM
3auer Icem
OO0111e€ KOIMYECTBO YaCcOB 108/108

2. Ilean ocBoeHHS JUCHHUILITHHDBI

Lenp kypca «@u3nka» — GopMUPOBaTh y CTYACHTOB 0o0lIee HU3NIECKOE MUPOBO33PEHNUS

U pa3BUBaTh (U3NYECKOE MBIIIJICHUE;

-1aTb NIOHUMAHUC COBPECMCHHBIX HpeHCTaBHeHI/Iﬁ O CTPOCHUU U ABJICHHUAX, TPOUCXOIAIMINX

B HE)KMBOW U JKUBOUW MPHUPOJIE;

'BLIpa6OTaTI> 9KCIICPUMCHTAJIbHBIC HaBBIKH, HCO6X0,Z[I/IMLIC JJIA HpaKTquCKOﬁ

JACATCIIBHOCTH.

3. Mecro aucuumiunbl B crpykrype OOII 6akanaBpa

Jucuunnuna «®@usnka» otHocutes K bioky 1. uctunnunsl (Mmogynun) OOs3arenbHas 4acTb.
ObecnieunBaeT MOAroToBKy Oakanaspa no HampasieHuto 29.03.05 KoncrpyupoBanue usaenui
JIETKOM NPOMBIIIJIEHHOCTH U SBJIsIETCS 0a30BOM Ul YKa3aHHOTO HarpaBiieHUs. J{McUuIUInHa

M3Yy4aeTCsl B TEUYCHUE TIEPBOTO CEMECTPA.
Nnnexc qmuctumueel: b1.0.15

4. TpeOoBaHus K pe3yJbTaTaM 0CBOCHHS AU CHUILIHHBI

W3yuenne JaHHOM TUCHMILIMHBI 0a3upyeTcsl Ha 3HAHUU KYpCcOB (PU3UKU, MAaTEMATUKU U
UHPOPMATUKHU, U3y4aEMBIX B CpelHEH 1IKOJIE.
OcHOBHBIE MOJOKEHUS AUCHUIUIMHBI JTOJKHBI ObITh MCIOJIB30BaHbI B JaIbHENUIIIEM MTPU

HU3YUCHUHN JUCHUIIINH: METOAbI MaTeMaTHUeCKOH (1)I/I3I/IKI/I, TECOPECTUYICCKAd MEXaHUKa.



Pemenne mo3naBaTeabHBIX 3aaa4 B COOTBETCTBHU C MOCTaBJICHHOM LECJIBIO BBIPAXKACTCA

B ()OPMHUPOBAHUY CIICAYIONICH KOMITETEHIHH:

Ob6menpodeccnonanbubie komnerenuun (OIIK):

HaumenoBanue | Kon um HaumenoBanue | Kon u HamMeHOBaHME WHAWMKATOpa JOCTHXKEHUS
KaTeroOpuu obmenpodeccuonanpH| obmenpodeccruonanbHor komnereHuu (MOIIK)
(rpymiel) OM KOMIIETEHIIUU
obmenpodeccu (OIIK)
OHAJIBHBIX
KOMIIETEHIIH
Amnanmutnyeckoe |OITK-1
MbIIICHHE  |[CriocOOeH MPUMEHATh3HAET obnactu €CTECTBEHHOHAYYHBIX u
€CTECTBEHHOHAYYHbIE [00IIEMHKEHEPHBIX 3HAHUM, METOJIbI MATEMATHYECKOTO
1 OOILEMH)KEHEPHBbIE [@HAllM3a M MOJICTIMPOBAHUS, HUCIIOJIb3yEeMbIE B
BHAHUS, METOABINPO(PECCHOHAIBHON ~ ACSATENBHOCTH  KOHCTPYKTOPA]
MaTeMaTHUYeCKOr0  MU3AENIUN JIETKON POMBIIIIEHHOCTH
(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 IMPOLCCCOB
MPOCKTUPOBAHUA U IIPOU3BOACTBA OACKIbI, O6YBI/I,
KOXTAJIaHTCPECHU, aAKCCCCYapoOB, 1/13z[em/1171 N3 KOXH H
MeXxa Ha OCHOBC CCTCCTBCHHOHAYYHBIX bil
06HICI/IH)KeHepHBIX 3HaHI/II>'I, HU3BCCTHBIX MCTOJ0B
MaTEMAaTHYICCKOI'0 aHaJIn3a U MOACIUPOBAHUA

B pe3yabTare 0CBOCHUSI IMCUMILINHBI 00y4aIOIIMIACH J0JI/KeH:

3HaTh:

-OCHOBHBIE MOHATHSI U TEPMUHOJIOTHIO PA3IMYHBIX Pa3/leloB (U3UKU B COOTBETCTBUU C
JTAHHOM MPOrpaMMON;
- cmbicn (pusnyeckux 3akoHoB (OITK-1);

YMerThb:

- CO3HATEJIbHO MPUMEHATH Ppru3ndeckue 3akoHbl Ha npakTuke (OI1K-1);

Baagern:

-oCHOBHBIMHU MeToamu usuku (OITK-1);



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

CamocTosTenbHas
T aa— pabota Onenka Jlutepa
No HaumenoBanue CTYJICHTOB Do Typa
~ | TeM (BOIIpOCOB), p
HE MBI
u3ydaeMbIx o | JIekiy
ae N ConepkaHu | KOHT
JTAaHHOU us JIa0. .
B105 Yacel e pois | min | max
JUCLUIIIINHE (vac | pabota (4acoB)
OB)
1 Kunemaruka. 4 - 1-14
4 Teopus ommbok 1 5) [1-14]
2 MHAMUKA 6 epopmanu | 20 -
A . N3mepenus Hledopmar
MaTepUaIbHOM - s TBEPIOTO
JTUHEHHBIX
TOYKH. AIMEDOB Tena
YpaBHeHus 4 P P 1 5
TBEPAbIX TE U
JBUKCHUSI U
OTIpe/ICTICHUE MX
3aKOHBI
MJIOTHOCTH
COXPAHCHHSI.
3 DNEeMEeHThI
MEXaHUKH 2 - -
JKUJAKOCTEH
4 [TorenunansHOE Omnpenen. 4
TIOJIE CHII. YCKOpEHUS
DJIEMEHTHI 36MHOT'O - -
CTICIIHATEHOM 2 | oA TATOTEHUS 1 5
Teopuun g MeToJoM
OTHOCHUTCIIBHOC MareMaru4.
™ MasiTHUKa
MonexynsipHo- Omnpenen. SBnenus
KHHETHUYecKast OTHOIICHHUS nepeHoca.
5 TEOpHs C, /C, merogom OCHOBBI 25 -
U7eabHbIX KeMama- 6 TEPMOINHA
razoB. OCHOBBI Tlezopma 1 MHKH.
TCPMOZMHAMHK 4 | MeTonoM cTOsUMX 1 5
1/11). BOJH (4)
€aJIbHBIE Ta3bl. Orp.
KOHIIEHTpAIL.
pacTBOpPOB
MOJIIPUMETPHUY.
METOJIOM
6 CBoOoiHBIE 3aryxamu
Kosie0aHusl. e 22 -
2 UBBIHYXJICH 1 5)
HbIE
KoseOaHus




BosHbl B
YIOPYTOu cpefe.
DJIEKTPOMArHuT
HbIC BOJIHBI.
[IIxana
ANEKTPOMATHUT
HBIX BOJIH.

Ompenen.
kod(durmenra
BHYTPEHHETO
TPEHUS! )KUIKOCTH
meroaom CTokca

)

DJIEKTPOCTATUK
a

ITocTostHHBIH
ANEKTPUYECKUMN
TOK.
Maruetnsm.
MarsuTtHoe
oJie

N3mepenue

COIIPOTHBIICHUE
raJIbBAHOMETPA.
[llynTupoBanue
raJIbBAaHOMETPA

DJIeKTpUY.
TOKH B
KHUIKOCTSAX.
3aKoHBI
AIEKTPOIIN3
a

20

10

DJIEKTPOMAarHuT
Hasl UHTYKIUA.
YpaBHeHUA
Makcsesna

MarauTtHsle
CBOHCTBA
BEIIECTBA

25

11

Cser-
AJIEKTPOMArHUT
Has BOJHA

12

Nurepdepeniiu
a1 uanpaKIus
CBETa

13

3apoxaeHue
KBAHTOBBIX
MIPECTaBICHUMN.
Crpoenue
aTroma,
KBAHTOBEIE
yucia. ®usznka
sapa u
3JIeMEHTapHbIE
YaCTHIIBI

N3mepenune
TEeMIIepaTyphl.
Tenosoe
U3JIy4eHUE

Hrorosas
KOHTPOJIbHAS
pabota

OK3.

Hroro:

34

34

112




6. OoOpa3oBaTe/ibHbI€ TEXHOJIOTHHI

AKTUBHBIE (OPMBI 00yUeHUS
- Jeknusi-0eceia - HEIOCPEICTBEHHBIM KOHTAKT MPENoiaBareis ¢ ayauropuen - guanor. Ilo
X0y JIEKIHMH IpPEenoJaBaTellb 3alaeT BONPOCHL Ul BBIACHEHHWS MHEHUH W ypOBHS
OCBEZIOMJICHHOCTH CTYJIEHTOB IO paccMaTpuBaeMoii mpoodeme;
- JIeKIUSA-TUCKYCCHSl - CBOOOJHBII OOMEH MHEHHUSMHM B XOJAE H3JI0KEHUS JIEKIIHOHHOTO
Matepuana. [IpenonaBarens akTHUBU3UPYET ydyacTUE B 00CYKIEHUH OTJEJIbHBIMU BOIIPOCAMU,
COIIOCTAaBIISIET MEXJIy COOOH pa3iuyHble MHEHHS U TE€M CaMbIM pPa3BUBACT JUCKYCCHIO,
CTPEMSCh HAIIPaBUTh €€ B HYKHOE PYCJIO;
- JIEKI[UsI ¢ IPUMeHeHHeM OOpaTHOM CBSI3M 3aKJIIOYaeT B cede TO, YTO B Hayale U KOHILIE
KaXX/I0TO pa3zienia JEKIUH 3a/1al0TCs BONPOCHL. [IepBrIii - 15t TOTO, YTOOBI y3HATH, HACKOIBKO
CTYINCHTBl OpPUEHTHPYIOTCA B H3JIaraéMOM MaTepuaie, BOIPOC B KOHLE paszaena
IIpeIHa3Ha4YeH /7Sl BBISICHEHUS CTENIEHN YCBOEHMSI TOJIBKO YTO M3JI0’KEHHOro Marepuana. [Ipu
HEYJIOBJIIETBOPUTEIBHBIX PE3yJbTaTaX KOHTPOJIBHOI'O ONpOCa INPENOaBaTeNb BO3BPAILAETCS
K YK€ IPOYMTAaHHOMY pa3Jiesly, U3MEHHUB IPU 3TOM METOJUKY M0Jauu MaTepuaia;
- mnpo0JjieMHasi JIEKIMS OINHPAcTCs] Ha JIOTMKY IIOCIEAOBATEIbHO MOJAEIUPYEMBIX
NPOOJIEMHBIX CHTYallMd ITyTeM IIOCTAHOBKM IPOOJIEMHBIX BOIPOCOB WM NPEAbSBICHUS
npobiaeMHbIX 3a7ad. IIpoOneMHBI BOINpPOC - 3TO JAMAIEKTUYECKOE IPOTHUBOpEUHE,
TpeOyromee sl CBOErO PEIICHHS pa3MBIIUICHUS, CPaBHEHHUsS, NMOWUCKA, MPUOOpETEHUS H
IIPUMEHEHHs] HOBbIX 3HaHMH. [IpoGneMHas 3amada COAEPIKUT JOMOJIHUTEIbHYIO BBOJHYIO
nHGOPMAIIHIO U TIPH HEOOXOMMOCTH HEKOTOPhIE OPUEHTUPHI ITOMCKA €€ PEIICHUS;
- NPOrpaMMHPOBAaHHAA JIEKIHMSA - KOHCYJbTAUsl - MPENOJaBaTeIb CaM COCTABIIAECT U
npengaraeT o0yyaemMbIM BONpochkl. Ha MoAroToBieHHbIE BONPOCH MPENoaBaTelb CHayala
IIPOCUT OTBETUTH CTYACHTOB, a 3aTéM MPOBOJIUT aHAIM3 M OOCYXIEHHE HENpPaBUIbHBIX
OTBETOB.

HNuTepakTuBHbie GopmMbl 00yUeHHs.

- OOcyxnenne B rpynmnax. ['pynnoBoe oOCyXJeHHE KaKoro-iuO0 BOINpOca HamNpaBiIeHO Ha
HaXOXKJICHUU UCTHUHBI WM JOCTM)KEHHUE JIy4IlIero B3auMONOHUMaHUs. [ 'pynmoBbie 00CyXaeHUS
CIIOCOOCTBYIOT JIYYILIEMY YCBOCHHIO H3y4aeMOro Marepuara.

- Hduckyceusi. Kak mHTepakTHBHBI MeToJ OOy4deHHUs O3HA4yaeT HCCIelOoBaHME WIH pa30op.
VY4eOHo#l AucKyccuell Ha3bIBaeTCs 1eJIEHAPaBIEeHHOE, KOJUIEKTUBHOE 00CYK/IeHUE KOHKPETHOM
npo0JIeMbl, COPOBOXKIAIOIIEECS OOMEHOM UIESIMU, CYXKJICHUSIMU, MHEHUSMH B TPYIIIIE.

- KonmokBuyMm. KommokBruyMm - BU yueOHO-TEOPETUUECKHUX 3aHATHUH, MPEICTaBISIONINN co00it
IPyNIoBoe OOCYXJEHUE IOJ PYKOBOJICTBOM MIpenojaBaTelsi J0CTaTOYHO LIMPOKOrO Kpyra
npo0iieM, HapuMep, OTHOCUTENIBHO CAMOCTOSTEILHOTO OOJIBIIOrO pa3zesia JIEKIIMOHHOTO Kypca.
- IIpobsiemuoe oGyuyenume. B ycnoBusx mnpoGieMHOro oOyueHHs] TNPOUCXOAUT aKTHBHOE
OBJIaJICHUE JIMYHOCTHIO TEMH IpPHUEMaMH, Croco0amMH, KOTOpble Hambosee XapaKTepHBI s
71100011 TBOpUYECKOH EATENIbHOCTH.

WuHoBanmonHble crocoObl M METOJbI, MCIOJIb3yeMble B 00pa30BaTEIbHOM IPOLIECCe
OCHOBAaHbl HAa WCMOJb30BAHUU COBPEMEHHBIX JOCTH)KEHHUH HAyKl M HH(POPMALUOHHBIX
TEXHOJIOTHIl M HAaIpaBJIEHbI Ha TIOBBIIIEHUE KaueCTBA MOATOTOBKHU MTyTEM Pa3BUTHS y CTY/IEHTOB
TBOPYECKUX CIHOCOOHOCTEHl W  CaMOCTOSTEIBHOCTH (METOJbl MpOOJIEeMHOro OOy4YeHHS,
UCCIIEIOBATEIbCKUE METO/bl, TPEHUHIOBbIE (OPMbI, PEUTHHIOBBIE CHUCTEMBI OOYYEHHUS U
KOHTPOJISI 3HAaHUM U Ap.).

Buneoxondepenuuss — ceanc uaeokoHdpepenicss3u (BKC) — »srto TexHomorus
MHTEPaKTHUBHOI'O B3aUMOJICHCTBUS JBYX U 0oJiee YHaCTHUKOB 00pa3oBaTeIbHOIO Mpolecca Juis
obmeHa nHpOpMaIHEH B peaTbHOM PEKUME BPEMECHH.

Hcnonp3yloTcsi  MHTEPAKTUBHbIE  METOABl  OOYYEHHs: CHTyallMOHHbBIE  3aJaud,
UCCIIIOBATENbCKUIT METOA OO0y4eHHus, AEJIOBbIE WIPbl, IMOATOTOBKA M MyOJM4YHas 3aIiuTa
pedeparoB. Mcronb3yroTcs peUTHHTOBasi TEXHOJIOTUS, TEXHOJIOTUHU TUCTAHIMOHHOTO O0OyUEHHS.



M cronb3yroTcsi HHTEPAaKTUBHBIE METOBI O0YyUCHHS: CUTYAI[HOHHBIE 331a4H, UCCIIEA0BATENbCKUI
MeTO]1 00y4YeHusl, 1eJI0BbIE UTPBI, IOJTOTOBKA U MMyOIUYHAs 3a1IuTa pedepaToB.

TexHoorust 3JEeKTPOHHOIO O00y4YeHHMsl (pEealu3yeTcsli IpPU IIOMOIIM 3JIEKTPOHHOMN
nHpopmanmoHHo-006pazoBaTenbHOM cpenbl (IMOC) COI'Y npu ucnons3zoBanuu pecypcoB DbC,
IpY IPOBEICHNH aBTOMAaTU3UPOBAHHOTO KOMITBIOTEPHOTO TECTUPOBAHUS H T. I1.).

Hcnone3ytorcss  OauIbHO-pEHTHMHIOBas CHCT€Ma OLIEHKH 3HAHWW, TEXHOJOTHUH C
NPUMEHEHHEM JIMCTaHIIMOHHOTO 00yueHus Ha rutatdopme http://Ims.nosu.ru/.

Ipumeyanus:

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

- B memsx peanuzanuM MHAMBUAYAIBHOTO TOAXOJAa K OOYYEHHIO CTYIEHTOB,
OCYIIECTBIISIIOIIMX  y4eOHBIH Tpolecc MO HWHAUBUAYAIbHONH TpPaeKkTOpPUHM B  paMKax
UHIMBUYAJIbHOTO pabodero IuiaHa, M3y4eHHWEe AAHHOW TUCHMIUIMHBI MOXKET OCYILIECTBIISATHCS
yepe3 HMHAMBHAYaJbHbIE KOHCYJbTAIIMHM MpernojaBaTelis OYHO, B Yachl KOHCYJIbTALUN, IO
JNICKTPOHHOM TI0YTE, a TAKXKE C HCIOJIb30BAaHUEM Cisco Webex Meetings, miatdopmsi
JMCTaHIMOHHOTO 00yueHus Moodle, nuunblii kabuner cryaenta Ha oprase COI'Y, apyrux
anementoB JUOC COI'Y.

7. Y4eOHO-MeToAuYecKOe 00ecneyeHue cCaMOCTOATEIbHOH padoThl

CamocrosiTenbHas padota 00ydaromuxcs SBISETCS OAHUM M3 BUIOB YU€OHBIX 3aHSTHU.
CamocTosiTenpHas padoTa MPOBOIUTCS C IEIBIO:

— CHUCTEMAaTH3aIuH U 3aKPETICHUS TOTYyYECHHBIX TEOPETUYECKUX 3HAHUHM U MPAKTUYECKUX
YMEHHI 00YJarOIIUXCS CTYJACHTOB;

— yrayOJeHus U pacliupeHus TEOPETUIECKUX 3HAHUMH;

— (GopMHpOBaHHSI YMCHHH WCIOJIB30BaTh HOPMATHBHYIO, IIPABOBYIO, CIIPABOYHYIO
JIOKYMEHTAIUIO U CTHEeIHATIbHYI0 TUTEPaTypy;

- (OpMHUPOBAHHS CAMOCTOSITEIbBHOCTH MBIIUICHHS, CIOCOOHOCTEH K CaMOpa3BUTHIO,
CaMOCOBEPILIEHCTBOBAHHUIO M CaMOpeaTnu3alliu;

— pPa3BUTHS UCCIICIOBATEILCKAX YMEHUH.

CaMocTtosiTenbHass paboTa OO0y4aromIMXCs OCYIIECTBISETCS HA MPOTSHKEHUH H3YUCHHS
BCEH IUCIMIUIMHBI B COOTBETCTBHH C YTBEPXICHHOH B YU4eOHOM ILIaHE TPYIOEMKOCTBHIO M
COCTOUT WU3:

- pabOTHI CTY/ICHTOB C JICKIIMOHHBIMH MaTepHaJlaMd, TOWCKAa M aHau3a JUTEepPaTyphl U
AIIEKTPOHHBIX UCTOUHUKOB MH(GOPMAIIUU TIO 3aJaHHOU TEME;

- BBITIOJTHEHUS 3a/IaHU JI71s1 camocTosaTenbHoN paboTel B JUOC COT'Y;

- M3y4YeHUS TEOPETHUECKOTO0 U CTaTHUCTUYECKOTrO0 Marephalia JUis TOATOTOBKH K
CEMHUHAPCKHUM 3aHITHSIM;

- MOATOTOBKH K DK3aMEHY.

CaMocTtosiTennbHass paboTa CTYACHTOB MPOBOAWTCS B BHJE NMUCHMEHHBIX JOMAITHUX
3aaHuii (B TOM 4YHUCJE, Pa3HOYPOBHEBBIX 3aJaHUil), TOJITOTOBKM KOHCIIEKTOB IO TeMaM
MPaKTHIeCKUX 3aHATHNA. CTyIEeHTHI MHCHMEHHO BBIMONHSIOT 3aMaHUS JIUI CaMOCTOSITCIIEHOMN
paboThl, TONB3YAICh TEOPETHUECKUM MaTepualioM (JIeKIuHu, yueOHas nuTepaTypa U MHTEPHET-
pecypchl MO JaHHOM TeMe), TOCJI€ 4Yero MPOBOAUTCS OOCYXKIEHHUE MaHHOM TEMBI TIOJ
PYKOBOJICTBOM TIpeToaBaTells.

Bormpocsl, BEIHOCHMBIE Ha CaMOCTOSATEILHOE U3YUCHHUE, a TaAKXKE yuyeOHas JuTeparypa u
METOJMYECKUI MaTeprall Mo OpraHU3allH CaMOCTOSTENLHON pabOThl CTYJAEHTOB OTPAKEHBI B
YueOHO-MeTOAMYECKON KapTe auciuiinHabl «@Pusmka» (Tabm. 5), a Takke Ha cairte
muctanmonHoro  obydenus COI'Y  mmomanka cucremel «MOODLE» mo  cowuike:
http://Ims.nosu.ru/.

[To xaxmoil W3 TeMm UId CaMOCTOSITENIPHOTO H3Yy4YeHHs, NPUBEACHHBIX B paboueii
nporpaMme, CTyA€HTaM CIeIyeT CHadaja MpPOYMTaTh PEKOMEHJOBAHHYIO JIUTEPATypy M IMpHU



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

HEOOXOJUMOCTH COCTaBUTh KPATKUH KOHCIEKT OCHOBHBIX IOJIOKCHHA, TEPMHHOB, CBEICHUM,
TPEOYIOIINX 3aIIOMUHAHMS U SBJISIOMIMXCS OCHOBOIIOJIATAOIIMMH B ATOM TEME.
[Ipy moOArOTOBKE 3aJaHUil IO CaMOCTOSITENBHOW padoTe CTyAeHTaM HEoO0XOIMMO
OPUEHTHUPOBATHCS HA KOHCIIEKTHI JICKIIUNA, PEKOMEHYEMYIO JTUTEPATYPY.
Jns paciumpeHust 3HaHUM 110 AUCUUILIMHE PEKOMEHIYETCS UCTO0JIb30BaTh IHTEpHET-PECYPCHI:
MPOBOJIUTH TIOMCK B Pa3IMYHBIX CHCTEMaX, TaKMX KakK OOIIHE TOMCKOBBIC CHCTEMBI:
www.yandex.ru, www.google.ru, a Takke CIEHAAIbHBIE IIOUCKOBBIE  CHUCTEMBI:
www.chem.msu.su, www.chemnavigator.hotbox.ru.

3aganus AJ151 CAMOCTOATEIbHON padoThI CTY/I€HTOB 0 TUCUHUIIJIMHE
«DuzukKa»

CamocrosiTennpHass paboTa CTYJASHTOB, MPEAyCMOTPEHHAs y4eOHBIM IUIAHOM, JOJDKHA
COOTBETCTBOBAaTh 0Oo0jiee TIIYyOOKOMY YCBOCHHIO H3y4aeMOro Kypca, (OpMHUPOBATH HABBIKU
HCCIIEIOBATENIbCKOM  pabOThl M OPHEHTUPOBATh CTYIEHTOB Ha YMEHHE MPUMEHSTh
TEOPETHUECKUE 3HAHUSI HA TPAKTHKE.

3amaHusl I CaMOCTOSITEILHON pPabOThl COCTABIIAIOTCSA IO pasjeiaM W TeMam, I10
KOTOPBIM HE TMPEAYCMOTPEHBI ayIWTOPHBIC 3aHATHUS, JHUOO TPeOyeTcs JIOMOIHUTEIBHO
npopaboTaTh W NMPOAHAIM3UPOBATH PACCMATPUBAEMBbIM IIPEIOJaBaTelieM MaTepual B oObeMe
3aIUTAHUPOBAHHBIX YaCOB.

3amaHus 0 CaMOCTOSTENBHOM padoTe MO AUCIUILTUHE MOTYT OBITh CIEAYIOMINX BHIOB:

® KOHCIIEKTHPOBAHME IMEPBOMCTOUYHUKOB U APYrol yueOHOM JIUTepaTypHhI;

e npopaboTka yuyeOHOro Martepuana (MO KOHCIEKTaM JIeKUUH y4yeOHOM M HaydHOU
JUTEpaType) M TMOATOTOBKA JOKIAJOB HAa CEMHHApaxX W NPAKTUYECKUX 3aHATHUIX, K
Y4aCTHIO B TEMAaTUUYECKUX JUCKYCCHUSX U JCIIOBBIX UTpax;

®  BBINOJHEHHUE KOHTPOJIBHBIX padoT;

® peElICHHUE 3a/1ay;

e paboTa C TeCTaMH M BOIIPOCAMHU JJISI CAMOIIPOBEPKHU;

®  MOJICTUPOBAHUE W/WJIM aHAIN3 KOHKPETHBIX MPOOJIEMHBIX CUTYaIUH;

® aHaJIM3 CTAaTHUCTUYECKUX U (AKTUYECKUX MaTEpHUaJOB, COCTABIEHUE BBIBOJAOB HAa OCHOBE
MIPOBEICHHOTO aHAJIU3a | T.]I.

Pesynbpratel  camocTosITENbHON  pabOTBl  KOHTPONHMPYIOTCS — TperojaBaTelieM U
YUYUTHIBAOTCSL TIPU aTTECTAIlMU CTylaeHTa (dk3ameH). Ilpu 3TOM MpOBOAATCS: TECTUPOBAHHE,
HKCIIPECC-OMPOC Ha CEMHHAPCKUX M MPAKTUUECKHX 3aHATHUSIX, 3acClylIMBaHUE JIOKJIAJOB,
MIPOBEPKA MUCHMEHHBIX padoT U T.I.

CaMocTtosiTenpHasi paboTa CTYJIEHTOB BKIIOYACT BBHIMIOJHEHHE AOMAIIHUX 3aJaHUN K
KKJIOMY J1a00paTOPHOMY U TIPAKTUUECKOMY 3aHATUIO. 3aJaHUs COJAEPKAT YCTHYIO MOATOTOBKY
M0 TEOPETUUYECKUM BOIIPOCAM, PEIICHHE 3a/1a4 10 (U3HKE.

JIisi TOATOTOBKM K 3aHATHUSIM CTYACHTBHI TIOJNB3YIOTCA YYeOHMKAMU U y4EOHBIMH
MOCOOMSMH, YKa3aHHBIMH B CIHCKE PEKOMEHIOBAHHOW IHUTEpaTyphbl, a TaKKe HHTEPHET-
UCTOYHMKaMU. Bce meTomuueckwe maTepuaibl TPECTaBICHBI B CHCTEME JHUCTAHIIMOHHOTO

obyuenus COI'Y (Caiir JIO COI'Y na mmomanke cucrembl «MOODLE» mo ccwiike:
http://Ims.nosu.ru/).

MeTozmqecm/le PECKOMEHIANMHA 11O UCITOJIB30BAHUIO I/IH(l)OpMalll/IOHHO-KOMMyHI/IKaTI/IBHI)IX
TeXHOJIOTHil 00y4eHust

Jliis v3ydeHus TEKIMOHHOTO MaTepHala AUCHUTUIMHBI TPUMEHSIOTCS ayIHOBU3YyaTbHbBIC
(MynbTUMEIUNHBIE) TEXHOJOTUH, KOTOphlE HE OTPULIAIOT TPAJUIMOHHBIE, MPOBEPEHHBIE
BpEMEHEM METOJbl MpernojaBaHus, HO, MpPU ITOM, OHHM TOBBIMIAIOT HATJSTHOCTD,


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

UH(POPMATUBHOCTH, OMNEPATHBHOCTh B TMoOAaye WH(OPMAIMM, IO3BOJIIOT 3KOHOMHUTH BpEMs
3aHATHH.

Kaxngoe mnpakTuyeckoe (CEMHHApPCKOE) 3aHATHE MMEET CBOIO 0co0yro  (dopmy
IPOBE/ICHUS, CBOI METOAOJIOIMYECKYIO Clenu(UKy, YTO IO3BOJSIET Pa3BUBATh Yy CTYJCHTOB
pa3inYHbIe KaKk OOLIEKYJIbTYPHbIE, TaKk M TNpodeccHoHaNbHble KoMmIeTeHuuu. IlocTtaHoBka
npoOaeMbl, pa3dop akTyalbHbIX KOHKPETHBIX M TUIOTETHMYECKUX CHUTyalud, cO37aHue
aTMocdepsl Juajora MeXx/ay MperojaBaTesieM U TPYIION Mo3BoJsSeT paboTaTh MHIMBUIYAIHHO
U B MajblX IpyIIax, KOJUIEKTMBHO OOCYXJaTh ONPEAEICHHBbIM TeMaMu MaTepHuaj, a TaKkxke
MHULMMPOBATh CAMOCTOSTENbHYIO padOTy CTYAEHTOB. IIpu ocMbICIEHNH COAEpKAaHUS BOIIPOCOB
IPAaKTUYECKUX 3aHATUH MpecieayeTcs Lellb COO0N0JaTh IPEEMCTBEHHOCTh B IPO(ECCHOHATBHOM
Y B TBOPYECKOM Pa3BUTUHU CTYIECHTOB.

KoHTposbs camocTosTenbHOW pabOThl CTYAEHTOB NMPHU3BaH CHAENATh Ipolecc 00ydeHHs
Oosee LENOCTHBIM M opraHu4HbIM. Ero 3agaua He ocraBUTh 0€3 BHMMAaHHUS Ja)Ke, HAa IEPBbII
B3IJIS1/, MAJIO3HAYUTENBHBIE BOIIPOCHI.

KomMmnbrorepHoe TECTUPOBAHME IO3BOJSAET OCYIIECTBIATH UTOTOBBIA KOHTPOJIb 3HAHUMI
CTyAEHTOB. TecTOBBIi MaTepHuan BKIIOYAeT B cedsl colep)kKaHHe BOIPOCOB IO KaXIOMYy M3
0003HaYEeHHBIX [TPOrPAMMOI pa3/IeNoB.

Kaxxnplii BOIpPOC TMpEANoaraeT HECKOJIBKO BapUAaHTOB OTBETOB, CPEIHM KOTOPBIX
UMEIOTCS a0COJIOTHO HEBEPHBINM, MPAaBWIBHBIE W B OONbIIEH WJIM MEHBIICH CTENEHH
pacKpbIBalOIMI CYHIHOCTh BOIIpoca. B mpouecce KOMIBIOTEPHOIO TECTUPOBAHMS 3aada
CTYACHTOB OINpeAeNsieTcs KaK BBHIOOp NpPaBWIBHOTO OTBETa M3 MHOrooOpasus BapwaHTOB. B
TECTOBBIX 3aJaHMSAX €CTb BOIPOCHI HAa COOTBETCTBME. B mpouecce KOMIBIOTEPHOIO
TECTUPOBAHUS, 3aJaya CTYACHTa OIpeAeNseTcs Kak BbIOOp MpaBMWJIBHOIO OTBETAa U3
MHOIroo0Opasusi BApHAHTOB.

Bompocel ©  Tembl, OTBOAMMBIE Ha BBIOJHEHHUE CAMOCTOATEIBHOW pPabOTHI IO

JAUCHUIIIIMHE, a TaKKE KPUTCPHUU OLCHHUBAHUSA 110 KAXKAOMY BUAY pa6OTBI COJACPKATCA B pasaciic
5 PII/I.

MeToauuecKkue YKazaHnusl 1Jisd oﬁyqamumxca 110 OCBOCHHUIO JTHCHHUITIINHBI

Bun yueOHbIX 3aHATHI Opranuzanys AesiTeIbHOCTH CTYIeHTa

Jlexkuust [Tocemienne NTEKIMOHHBIX 3aHATHI U KOHCIIEKTHPOBAHUE JIEKIIMOHHOTO
Marepuana SBISETCS HEIOCTAaTOYHBIM YCJIOBHEM [UISl YCIEUIHOTO
YCBOEHUS JUCHUIIIUHBL CTYIeHTy HEO0O0XOIWMO CHCTEeMaTHYECKU
paboTaTh ¢ y4eOHOM U METOIUYECKON TUTEPaTypOi, pEKOMEHIyeMOn
[0 KaXIOMy pasleny JEKTOpOM, JONOJIHASA KOHCIIEKT JIEKIUH
HEOOXOJUMBIMH TIOSCHCHHMSIMU, YTOYHCHHSIMH MW TEPMUHAMH T10
n3ydaemoit Teme. HeobxoauMo mucath KOHCIEKTHI JIEKIMIA: KpaTKo,
cxematudHo. [locnenoBarenbHO (PUKCUPOBATH OCHOBHBIE TIOJIOKECHHUS,
BBIBOJIBI, (POPMYITUPOBKH, OOOOIICHUS; MMOMEYaTh BAXKHBIE MBICIIH,
BBIJICJSITH KIIFOUEBBIC CIIOBA, TEPMUHBI. [IpOBEpsATH TEpMUHBI, TOHATUI
C [OMOIIBKO  DHUMKIONEAWH,  CIIOBAPEW,  CIPABOYHHUKOB  C
BBITIMCHIBAHUEM TOJIKOBAaHWWA B TeTpaab. (OO003HAYNUTH BOIPOCHI,
TEPMUHBI, MaTepuan, KOTOPbIA BBI3BIBAET TPYIHOCTH, MOMETUTH U
MOMBITaTbCS HAWTH OTBET B pPEKOMEHAyemou smteparype. Ecnu
CaMOCTOSITENILHO HE yJaeTcsl pa3o0parbcs B MaTepuaie, HeoOX0IUMO
chopmMyaupoBaTh BOMPOC U 337aTh MPEMOIaBATEIII0 HA KOHCYIIbTAIUH,
Ha MPaKTUYECKOM 3aHSITHH.

IIpakTH4eckue IIpakTueckue  3aHATUS  NPU3BAHBl  HAy4YUThb  CTYyJEHTA
3aHATHSA CaMOCTOSITENILHO PaboTaTh ¢ y4yeOHOW JMTEpaTypol, aHAIU3UPOBATh
(KosstoxkBnym) Marepuan. B Haudajme 3aHATHS PEKOMEHIYETCs PAacCMOTPETH

COOTBETCTBYIOIIMIA  TEOPETUYECKU  MaTepuan.  3areM  UJIET




MPaKTUYECKH pa30op M3yuyaeMoro marepuaia, pelaroTcs 3a1aud U3
IIPAKTUKyMa, pa30upaeTcs Kaxplil KOHKPETHBIN IPUMeEp.
KonnokBuymbl HampaBiieHbl Ha YriyOJeHHE TEOpeTHYECKUX
3HaHu#, (QOpMHUpOBaHHE MNPAKTUUYECKUX YMEHMH U KOMIIETEHIMH
o0yJaromuxcs, MPeIyCMOTPEHHBIX MPOrpaMMON JUCHMILIMHEL. [lpu
MOJrOTOBKE K KOJUIOKBUYMY HEOOXOAMMO IMOBTOPHUTH JIEKIIMOHHBIN

Marepuanl o n3y4yaeMoi TeMe, W3Y4YUTh Marepua,
PEKOMEH/IOBaHHBIM TperoaaBaTeseM IO CIUCKaM JiuTeparypel. B
rpouecce  3aHATHI oOpamaTte BHUMaHHE Ha MPAKTUYECKOE

NPUMEHEHHE TEOPHMM W Ha METOJIUKY pEIIeHHs THUIOBBIX 3a1ad
npoecCHOHATLHON  JIATEIIBHOCTH. YCTHBIA ompoc Tpedyer ot
pero1aBaTess Oo0JIBIION npeBapUTEeILHON HIOJITOTOBKH:
TIIATEIILHOTO OTOOpa COJIEPXKAHMS, BCECTOPOHHETO IPOyMBIBAHUS
BOIIPOCOB, 33Ja4 M MPHUMEPOB, KOTOPBIC OYIyT MPEUIOKEHBI, IMyTeH
AKTUBU3alIUU ACATCILHOCTH BCCX CTYACHTOB TIPYIIIBI B IPOLECCE
MPOBEPKH, CO3JaHUS HA 3aHATUU JCIIOBOM M J0OpOXKeIaTeIbHON
00CTaHOBKH.

Paznuuaror (bpoHTAIBHBIH, WH/IMBUyaTbHBIH u
KOMOWHUPOBAHHBIN OIpPOC.

@dpoHTaNBHBI  ONpOC  MpOBOAMTCA B  Qopme  Oecensl
MPETOIaBaTeNs C TPYIIION.

C mnomomiplo (GPOHTAIBHOIO OINpoca MpernojaBareib HMEET
BO3MOXHOCTL IMPOBCPUTH BBIIOJHCHUC CTYACHTAMU JOMAIIHCTO
3aJjaHusl, BBUICHUTH TOTOBHOCTh TPYIIBI K M3YyYCHHIO HOBOTO
MaTepuanga, OINpeaeNuTh CHOPMHUPOBAHHOCTh OCHOBHBIX MOHSATHH,
YCBOGHHE HOBOTO y4eOHOro MaTepuana, KOTOPBId ObLI TOJBKO YTO
pazo0paH Ha 3aHATUH.

NuauBHUayanbHBI ~ ONPOC  TpEANoiaraeT  oOCTOSITEIbHbIE,
CBA3HLIC OTBECTHI CTYACHTOB Ha BOIIPOC, OTHOCHMHﬁCH K NU3ydyacMOMYy
yueOHOMY MaTepuany, MOITOMY OH CIYXHT BaXKHBIM Yy4eOHBIM
CpCACTBOM pa3BUTHUA PCUH, MNaAMATHU, MBIIIJICHUSA CTYACHTOB. Y1005l
clenaTh TaKyl NPOBEpPKY Ooniee TIyOOKOH, HEOOXOAMMO CTaBUTh
nepe] CTyJJIeHTaMHU BOIIPOCHI, TPEOYIOIINE pa3BePHYTOrO OTBETA.

ITncoMmeHnHbIe
JOMAalIHHe 3aJaHud
(KOHCIEKT)

3HAKOMCTBO C OCHOBHOM U JIONOJTHUTENLHOM TUTEPATypOid, BKIIIOUast
CIIPpaBOYHBIC U3JaHHA, 3apy6e>1<Hme HCTOYHHUKH, KOHCIICKT OCHOBHBIX
MOJIOKEHUH, TEPMUHOB, CBEIEHUH, TpeOYyIOIUX 3alOMHUHAHUSA U
ABJISIOIIMXCS  OCHOBOMOJIararommmMu B 310l Teme. (CocraBiieHue
KOHCIIEKTOB 10 TPOYUTAHHBIM JTUTEPATYPHBIM UCTOUHUKAM U JP.

HpI/I IIOATOTOBKE K 3aHSTUIO H€06XO)II/IMO OPHUCHTHUPOBATECA HaA
KOHCIIEKTHI JIEKIIUH, pEKOMEHAYEMYIO TUTEPATYPY.

Ilo Ka)KHOﬁ N3 TEM JId CaMOCTOATCIIBHOTO U3YUYCHH, IPUBCICHHBIX B
pabodeii mporpamme, CieyeT cHadajaa MpoYUTaTh PEKOMEHIOBAaHHYIO
JTUTEpaTypy U TpPU HEOOXOJAMMOCTH COCTaBUTh KPATKUH KOHCIIEKT
OCHOBHBIX  TIOJOXKEHHH, TEPMHUHOB, CBEICHUH, TpeOyIOIUX
3alIOMHUHAHUA U ABJIAOIINXCA OCHOBOIIOJIArarOIIINMHU B 3TOU TEME.

Jns  pacmidpeHusi 3HAHUM 1O  JUCIHHUIUIUHE  PEKOMEHIYEeTCs
HCMOJIb30BaTh MIHTEpHET-pECYpPCHI:

MPOBOANTh TOMCK B PAa3IMYHBIX CHCTEMaX, TaKUX Kak oOIue
MOMCKOBBIE CHCTEeMBI: www.yandex.ru, www.google.ru, a Ttaxxe
CIICIIMAaJIbHBIC ITIONCKOBLIC CUCTEMBI:

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

KonTposbnasi padora

Ilens KOHTpOJIBHOW pabOTHl - TPOBEPKA pPa3BUTHS HABBIKOB,




(mucbMeHHas) YCBOGHUSI M 3aKpEIUICHHs Marepuaia, MOJYYEHHBIX NpU U3YYCHUH
AUCHUIUIMHBI, W BBIIIOJIHACTCA CTYACHTAMHU 3a04YHOI0 06y‘IeHI/IH.
Pa60Ta BBITTOJIHACTCA 10 UHAUBHUAYaJIbHBIM 3alaHUusAM
MAIIMHOMUCHBIM WM  PYKONUCHBIM  TeKcToM. Pabora  maer
BO3MOXXHOCTh YCTaHOBUTH CTEIEHb YCBOEHHUS MaTepuana U yMEHHUE
MIPUMEHSTh 3HAHUS, MOJTYYCHHbIE TPU U3yYEHUH AUCHUILUIMHBL. PaboTa
CHOCOOCTBYET OBJQJCHHUIO MAaTepHalioM, IPUBUBAET HABBIKH B
CaMOCTOSITEIbHOM DPEILIEHUU IMPAKTUYECKUX BOIPOCOB U B paboTe ¢
JIUTEPATypPOl.

JK3aMeH (YCTHBII) OueHka OTBETa Ha HK3aMEHE MPOBOJAUTCS B COOTBETCTBUM C
[TonoxxeHneM o OaTbHO - PEUTHHTOBOM CHUCTEME OIICHKH 3HaHUUN
crynerros COI'Y.

8. OneHoYHbIE CpeCTBA I TEKYIIEero KOHTPOJISl YCIIeBAeMOCTH, Py0e:KHOH aTTecTaluu U
NMPOMEKYTOYHOM aTTeCTAIlUM 10 UTOTaM OCBOEHUS TUCHHUILINHBI.

8.1. ®opmbl padoThl cTyaeHTOB. PopMbl pabOThl: KOHCYJIbTALMM, IMPAKTUYECKUE
3aHATHUS,, PEUTUHIOBbIE  KOMIBIOTEpHbIE  TECTUPOBAHUS, CAMOCTOSTEIbHBIE  PabOTHI,
MHTEPAaKTUBHbIE 3aHATHSI.

8.2. Buabl KOHTPOJSi: TEKyUIMH (HAa MPAKTUYECKHX 3aHATUAX), HPOMEXYTOUHBIN
(MOAYIbHOE TECTUPOBAHUE), UTOTOBBIN (3K3aMEH ).

IIpoBepka kauecTBa YCBOCHMsI 3HAHUH OCYILECTBISETCS HE TOJIBKO B YCTHOW, HO U B
nucbMeHHOU ¢opme. [IpoBenenue pasHbeix 1no Gopme U 10 00bEMYy YCTHBIX M HUCHbMEHHBIX
paboT AMCLHUIUIMHUPYET CTYACHTA, AT MPEernoiaBaTelll0 OCHOBaHUE AJIsi OObEKTUBHOM OLIEHKU
3HAHMM Ka)X/J0ro CTyJEHTa IpH BbIBEACHUM CyMMapHOro Oaia, IO3BOJSIET CTYAEHTY
NPEJCTaBUTh YPOBEHb COOCTBEHHBIX 3HAHUU IO MPEIMETY, YBHJIETh CBOM CHJIbHBIE M Cla0ble
CTOPOHBI, YTOOBI YUECTh UX IPH MOATOTOBKE K IK3aMEHY.

Bujibl TeKyIero KOHTpoJIs:

a) YCTHBIN ()POHTAIBHBIN WIIM MHAUBUYAJILHBIN OIIPOC;

0) mMCbMEHHasi caMOCTOATENbHAsE KOHTPOJIbHAs paboTa;

B) YCTHOE M3JI0KEHUE COJIEPKaHUsl IPOYUTAHHOTO B paMKaxX CaMOCTOSTEIbHON paboThI;

I') YCTHOE BBICTYIIJICHHE TI0 TeMe 00CYXKIECHUS.

ITpoMeKyTOYHLIM KOHTPOIb

JucuumnirHa pa3dbuta Ha MOAYJIH, KOTOpBIE NMPEACTAaBIISAIOT COOON JIOTMUECKU 3aBEepIIEHHBIE
4acTu pabouell mporpaMMbl Kypca U SBISIIOTCS TEM KOMIUIEKCOM 3HAaHWUW M yMEHHH, KOTOpPHIS
noJyiexar KOHTpoiro. KOHTpob oCcBOEHUS MOy el BKIIIOYaeT B ce0sl TECTUPOBAHUS B paMKax
0aIbHO-PEUTUHIOBOM CHCTEMBI, IPEAYCMOTPEHHBIX paboyeil mporpaMMoi AUCIUIIIHBIL.

B xoHI11E cemecTpa NPOBOAUTCS KOHTPOIBHOE MEPOIIPUATHE: IK3aMEH.

[TpoMexyTOUHBII KOHTPOJIb OCYILIECTBISETCS 10 OAJUTbHO-PEUTUHIOBON CHCTEME.

8.3. Meroguka ¢QopMupoBanusi pe3yJbTHPYIOIIEl oueHku. MToroBas oIeHKa
CKJIQ/IIBAETCS KAaK CpEAHEB3BEIICHHAas MO pe3yidbTaTaM BCeX OICHHBaeMbIX paboT Ha
MPOTSDKEHUH CEMECTpa, KyJa BXOMAT MOCEIICHUE JICKITUA U CEMUHAPOB, OTBETHI U JOTOJTHEHUS
HA CEMHHapaxX, KOHTPOJbHBbIE pPAOOTHl (KOHTPONBHBIE CpE3bl IO WTOTaM MOMYJIA),
JIOTIOJTHUTELHBIE OIEHKH 10 pedepaTam, CEMECTPOBBIN IK3aMEH.




Onenka padoThl CTyIeHTA

Make.
®dopma KOHTPOJIS OIIEHKA
Texywan oyenka CTyJJeHTa B TEYCHUE CEMECTPA COCTOUT H3: 5)
e BrinonHeHne NTUCHMEHHBIX TOMAIIHUX 3a/IaHU{ IO TeMaM
3aHATUH U CAMOCTOSTEIHLHON pabOThI (KOHCIIEKTOB)
e [loaroToBka M OTBETHI HA MPAKTHUECKUX 3aHATHSIX
(KOJUUIOKBUYMBI)
1-2 konmponvnas paboma 5

HpnMeprle 3aIaHUA OHCHOYHBIX CPEACTB IO JUCHUIIJINHE

Tematnka W 3amaHus U OPAKTUYECKHX 3aHATHHA MO JUCIMIUIMHE MPEICTABICHBI B
pazzaene 5 PaGoueii mporpamMmel.

KpnTepuifl OL€HKH YCTHOI'O U NIUCbMEHHOI'O OTBETA
Ha NPAKTUYICCKOM 3aHATHH M0 JUCHUIIINHE (KOJIJIOKBI/IYME)

Onenka

XapakTepucTUKAa 0TBETA

5

COIlep)KaHI/Ie OTB€TAa COOTBCTCTBYCT OCBCIIACMOMY BOIPOCY, IIOJHOCTBIO
packpbiTa B OTBETC TEMaA, OTBCT CTPYKTYPUPOBAH, [JdAHBI IIPABUJIBHBIC
APTYMCHTUPOBAHHBIC OTBCTBI Ha YTOYHAIONIME BOIIPOCHI, IACMOHCTPUPYCTCA
BBICOKHM YPOBCHb Y4ACTHUA B JUCKYCCHH.

ConepikaHue OTBETa COOTBETCTBYET OCBELIAEMOMY BOIIPOCY, IOJTHOCTBIO
packpeiTa B OTBETE TeMa, JaHbl MpaBWIbHbIE, apryMEHTHPOBAHHBIE OTBETHI Ha
YTOYHSIIOUIME BOIPOCHI, HO HMEIOTCS HETOYHOCTH, TPH OTOM  OTBET
HECTPYKTYPUPOBAH U IEMOHCTPUPYETCSI CPEIHUIN YPOBEHD y4acTHUs B IUCKYCCHUHU.

ConepikaHue OTBETa COOTBETCTBYET OCBEIAEMOMY BOIPOCY, HO IPU IOJIHOM
PacKpbITUM TEMBl HMEIOTCS HETOYHOCTH, [JaHbl IPaBUIbHBIE, HO HE
apryMEHTHPOBAHHBIE OTBEThl HA YTOYHSIOUIME BOIPOCHI, JAEMOHCTPUPYETCS
HU3KUH YpOBEHb y4acTusi B JUCKYCCHUHU, OTBET HECTPYKTYPHPOBaH, HH(OpMAIUsI
TpYJHA JUJIsl BOCIIPUSITHSL.

CopepxaHue OTBETa COOTBETCTBYET OCBEIIAEMOMY BOIPOCY, HO IPU IOJHOM
PacKpbITUM TEMbl MMEIOTCSI HETOYHOCTH, JEMOHCTPHUpYETCs cilaboe BIlaJieHHE
KaTeropualbHbIM aImnapaToM, JaHbl MpPaBUJIbHBIE, HO HE apryMEHTHPOBAaHHbIE
OTBETHl Ha YTOUHSIOIIME BOIPOCHI, y4acTHE B JAMCKYCCUU OTCYTCTBYET, OTBET
HECTPYKTYPUPOBaH, HHGOpMAaLKs TPYIHA JUIsl BOCTIPUSTHSL.

Conep:xanue JieKIuil M0 JUCHUAIVINHEe «DU3NKA)

Mexanuka

Jlekuusa 1

BBenenue

ITonsiTHE IPOCTPAaHCTBA U BpeMEHU. BajkHeWIne CUCTEMbI KOOPAUHAT.

Mexaynaponnas cuctema exunur; CHU (Systemlinternational-Sl). OcHoBHBIC e€AMHHUIIBL.

JlomoTHUTEIbHBIC €TUHHIIBI.




Kunemaruka
1.MexaHuka u ee CTpyKTypa (KMHEMaTHKa, JUHAMMKA, CTaTHUKa). MoJaenn B MEXaHHUKE
(kyaccuueckasi, pesITUBUCTCKas, kBaHTOBas).2.Cucrema orcuera. Tpaekropus, AJUHA IIYTH,
BEKTOP npemenieHus. 3.Ckopocts.4. Y ckopeHue. Bup newkeHus. 5. Kuaemaruka

BpamaTCJIbHOI'O ABUXKCHUA.

Jlexknus 2
JAnHaMuKka MaTepUAJIbHON TOYKH

1.IlepBbrit 3akoH Hprotona. 2.Cuna. 3.Mexanudeckue cucrteMbl. 4.Macca. 5.Mmmysnbc.
6.Bropoii 3akonm Hprorona. 7.llpuHnmn He3aBHCHMMOCTH jAciicTBus cwil. 8. Tpetwit 3akoH
Herotona. 9.3akon coxpanenuss wmmynbca. 10.3akoH nBmwkeHust neHtpa macc. 11Cumsl B
MEXaHHUKE (CHJIBI TATOTEHHS — TPAaBUTALMOHHBIC CHJIBI, CHJIBl YIOPYTOCTH, CHIIA TPEHHS
CKOJIBXKEHUSA).
Pabora u 3neprus
12.Pabota, sneprusi,montHocTh. 13.KuHeTndeckas W MOTCHIMAIbHAS JSHEPTUS MEXaHUYECKOU
cuctembl.14.3akoH  coxpaHeHuss ~ JHepruu  (KOHCEpBAaTHUBHBIE W JUCCHUIIATUBHbBIC
cuiibl).15.Coynapenus (aOCoMOTHO ypyTruil ynap, abcoMoTHO HEYNPYTuil yaap).

Jlekums 3

MexaHuka TBepaOro reja
1.Moment unepuuu (teopema Illreiinepa). 2. Kunernueckast sHeprust BpauieHus. 3.MoOMeHT
cunbl. 4.OCHOBHOE ypaBHEHUE JAWHAMUKH BpaIIaTeIbHOTO JBUXKEHHS TBEpAOro Tena.5.MoMeHT
UMITyJbCA M 3aKOH €ro CoxpaHeHus. 6.0OCHOBHBIE BEIUYMHBI M WX COOTHOIICHHS IS
MOCTYTATEILHOTO JIBIKEHUS Tella U JIJIS €T0 BPAICHHSI BOKPYT HETIOIBUKHOU OCH.
Jedopmanusi TBepAOro resa
8.[edopmarus TBepaoro tena. 9.3akon ['yka.

DJIeMEHTHI MEXaHUKH KUIKOCTEH
1.JlaBmenne B OSKUAKOCTH U Ta3e (3akoH [lackans, 3akoH Apxummena). 2.YpaBHCHHE
HepaspbiBHOCTU.3. YpaBHeHne bepHymin.4.BsskocTe (BHyTpeHHee TpeHue). 5.J[Ba pexuma
TEYCHHsS KHUJIKOCTEH (JTaMHHAPHOE-CIOUCTOEC M TypOYJICHTHOE-BUXPEBOE IBUKEHHE, YUCIIO
Petinonbaca). 6.Metoel onpenenenns Bsi3kocT (MeTos Ctokca, meto [Tya3zerins).

Jlexkuus 4

IHoTeHuHMaABLHOE TOJIE CHJT

1.ITone cunel Tarotenus. 2.KocMudeckne CKOpoCTH.
DJIeMeHTHI ClleNMATbHOM TEOPUH OTHOCUTEJIbHOCTH

3.IIpeo6pazoBanus ["anunes. 4.Iloctymnarel Diamrelina. 5.11peobpazosanus Jlopenma.



6.OCHOBHBIE COOTHOIIICHHUS peHﬂTHBHCTCKOfI JUHAMHKH.

Mouekyasipaas Gu3uKa 1 TEPMOAMHAMHUKA

Jlexnus S

MouiekyJIsIpHO-KHMHeTHYeCKAsl TeOPUs Hea/IbHbIX ra30B

1.Cratuctuueckue M TepMOAMHAMUYECKHE METOAbI HccienoBaHud.2. TepMoanHamMuuecKkas
cucrema.3. Temneparypa.4.Mneansuseiii ra3.5.3akon boitns-Mapuorra.6.3akon ABoraapo.
7.3axon [lanerona.8.3akoH ['eii-JIroccaaka.9. YpaBHeHHE COCTOSHUS UICATBLHOTO ra3a.
10.0cHOBHOE ypaBHEHHE MOJIEKYJISIPHO-KHHETHUYECKONH Teopuu ujeanbHbIX ra3oB.1l.Cpennss
KBaJpaTU4HAs CKOPOCTh MOJIEKYJ HJAeanbHOro rasa.l2.3akon MakcBemia o pacnpeneneHun
MOJIEKYJ HJealbHOrOo Ta3a 1o ckopocTsM.13.Hanbonee BeposTHass CKOPOCTh MOJICKYII
uneanbHoro rasza.14.Cpeansis CKOPOCTh MOJIEKYIIBI Tra3a (CpeaHsis apupMeTudecKas CKOPOCTh).
15.CkopocTH, xapakTepu3yromre coctosinue ra3a. 16.bapamerpuueckas hopmya.
17.Pacnpenenenue bonsimana. 18.Cpennsist AnuHa cBOOOIHOTO Mpodera MOIeKyII.
19.OkcnepyMeHThl, MOATBEPXKJIAIOIIME MOJIEKYJIApHO-KUHEeTHYecKyto Teoputo. 20.5Bnenus
nepenoca. 21. TemmonpoBonHocts. 22. luddysus. 23.Buyrpernee TpeHue (BSI3KOCTb).

Jlekuus 6

OCHOBBI TEPMOIHHAMHKH

1.BHyTpeHHss 2HEprusi TEepMOAMHAMUYECKOM cucTeMsbl. 2.YUucio creneHei cBoO0bI.
3.3akoH BonpIiiMaHa 0 paBHOMEPHOM pacIpeie]ICHUH SHEPTUH TI0 CTETICHSIM CBOOO/TBI (3aKOH
paBHOpacnpenenenus). 4.Ileppoe Hauano TepmMoguHaMuku. 5.PaboTa ra3a npu ero paciuimpeHuu.
6.TemnmoemkocTs. 7.MonsipHass TEIUIOEMKOCTh HPU IOCTOSIHHOM oObeMe. 8.MomspHas
TEIIOEMKOCTh TPH TIOCTOSHHOM JaBlieHHMMHU.YpaBHeHHe Maifepa. 9.M30xopHbIil mporecc.
10.U306apubrit  mponece.  11.M3otepmuueckuii  mpomece.  12.AnmabaTwyecKuii - mporiecc.
13.Pabora raza B agmabarmyeckoMm mporecce. 14.ITommtponmueckue mporeccol. 15.Kpyrosoit
npornecc (uukin). 16.KITJ kpyroBoro mpouecca. 17.00patumbeie U HeoOpaTHMbIe HPOIECCHI.
18.Outponus. 19.M3menenune »sHTporuu. 20.CTaTucTHYECKOE€ TOJKOBAaHHWE HSHTPOIUH.
21.Tlpuanmn Bo3pacTaHus »HTporuu. 22.Bropoe Havano TepmoamHamuku. 23.Tperbe Hadano
TepMonuHaMHUKN  (Teopema HepHcra-IInanka)..24TernoBeie  OBUTATENIM W XOJIOAWJIBHBIC
marmuHbl. 25. Teopema Kapro. 26.1uxn Kapro.

Jlexnus 7

PeasnbHble ra3pl, ;KHIKOCTH U TBep/ble Tejla

1.YpaBuenue Ban-nep-Baanbca.2.M30oTepMbl  peanbHBIX Ta30B. 3.BHyTpeHHssi SHeprus
peanbHOro rasa. 4. Kunkoctu u ux onucanue. 5.J1oBepxHocTHOE HaTsKeHUe. 6.CMauynuBaHue.

7.J1aBneHue moJ] MICKpUBJIEHHOW TTOBEPXHOCTHIO XUAKOCTH. 8. KanuuisapHblie sBreHHs.



9.Kpucramnuueckue u amopdusie TBepaple Tena. 10.Tumbl kpuctamioB. 11.Jledexktsr B
kpuctamnax. 12. TermutoemkocT TBepabix Ten. 13.M3mepenue arperatnoro cocrostaus.14.@a3oBbie
nepexoabl. 15./luarpamma coctosinus. 16.Ypasuenune Kunaiinepona-Knaysuyca. 17.Ananu3

JuarpaMmbl COCTOSHUS.

Konie0anus u BoJIHBI

Jlekuus 8

CBoOoaHbIe KoIeOaHNS

1. Konebanus. OOmmiA moaxo/1 K M3y4eHUI0 KoJie0aHUH pa3aunyHONn (GU3NIECKON TPUPOIBI.
2.'apmonnuecue konebanus U ux xapakrepuctuku.d./JuddepeHunansHoe ypaBHEHHE
rapMOHWYECKHX KoyieOanwii.4.MeTos; BEKTOPHBIX Jauarpamm.5.DKCHOHEHIUanbHas (opma
3alMCH TapMOHHMYECKUX KoyeOaHuii.6.MexaHnuecKkne TapMOHHYECKHE KoJeOaHus.7. JHeprHs
MaTepuaJbHOM  TOYKHM, COBeplIarolled  rapMoHuuyeckue  koseOaHus.8.I'apmoHnyeckuii
ocumusitop.9.Ipyxunneiii MmastHuk. 10.Matematnueckuii MassTHUK.11.duznyeckuii MasTHUK.
12.Onextpudeckuii konebarenbHbld KOHTYp. 13.CTamuu kosneGaHWl B HIOCATU3HUPOBAHHOM
KosebarenbHOM KOHType. 14.CBOOOAHBIE TapMOHUYECKHE KojeOaHHs B KoJeOaTelbHOM
koHType. 15.Cnoxsble TapmoHMueckue KoneOanus. 16.buenus. 17.Pasnoxenune @Dypbe.
18.CnoxxeHue B3aMMHO MEPIEHANKYJISIPHBIX TAPMOHUYECKUX KOJIeOaHU OJMHAKOBOM YacTOTHI.
19.JIuneitno nonspuzoBanHble konebanus. 20.L{lupKynspHO MonsIprU30BaHHbIE KOJEOaHUS.
21.®urypsr Jluccaxy.
3aryxaume U BbIHYKIeHHbIE KoJIeOaHUA
1.3aryxaromue konebanus. 2. JluddepeHunanbHple ypaBHEHHMs CBOOOAHBIX —3aTyXaroIIUX
KosiebaHuil JuHeWHoW cucremsl. 3.JlekpemeHT 3aryxanus. 4.Jlo00poTHOCTH KoJjeOaTenbHON
cucteMsl. 5.ITpuMepbl cBOOOAHBIX 3aTyXarMUX KoeOanuii. 6. BIHYKIeHHbIE KOJIeOaHMUs.
7.Pezonanc.  8.Ilepemennsiii  Tok. 9.Pezomanc  wHampsbkenmid.  10.Pe3onaHc  TOKOB.
11.[leiicTBytomiee 3Ha4YeHHE TMEPEMEHHOro Toka. 12.MomHocTe, BblAENseMas B LENHU
NEPEMEHHOT0 TOKA.

Jleknus 9

Bouanbl B ynpyroii cpene

13.BonnoBo#i mponece. 14.Yrpyrue Bonsbl. 15.Ympyras rapmonundeckas BonHa. 16.berymue
BONMHBL. 17.YpaBHeHue miockoi BosHbL. 18.®azoBas ckopocth. 19.YpaBHenue chepuueckoit
BonHBL. 20.BoHOBOE ypaBHenue. 21.ITpunnun cyneprnosutiuu. 22.1' pynmnoBas CKOPOCTb.
23.Nurepdepentus BoaH. 24.Ctostune BosHbL. 25.9¢dext Jomepa.

BﬂeKTpOMaFHI/ITHbIe BOJIHBI



26.2OnmeKkTpoMarHuTHeIe BOJHBL. 27.1lomepedyHocTh 3JeKTpOMarHUTHRIX BOJH. 28.0TpakeHue u
NPEJIOMIICHUE 3JIEKTPOMAarHUTHBIX BOJIH Ha TPAHUIIE pa3/ienia ABYX JUICKTPUUECKHUX CPEI.
29.0neprus snexTpoMarHUTHRIX BOosH. 30.M3mydenue snekrpomarautHoro aumnois. 31.I1Ikama

QJICKTPOMAaruuTHBIX BOJIH.

DJIeKTPUYECTBO

Jeknusa 10
DJIeKTPOCTATUKA
1.Onextpuueckuii 3apsia. 2.3akoH Kymnona. 3.HanpsokeHHOCTh 3JIEKTPOCTATHYECKOTO ITOJIS.
4.TToTok BekTOpa HampsHKEHHOCTHU. S.IIpuHIMI Cynepno3uIny 3JEeKTPOCTATHUECKUX MOJICH.
6.Teopema l"aycca. 7. Hupkynsus BEKTOpa HaIPSKEHHOCTH. 8.IToTeHmman
anektpocrarndeckoro moisi. 10.Paznocts motennmanoB. 11.CBs3p MeXIy HampsOKEHHOCTHIO U
noteHuuaioM. 12.9xBunorennuansabie moBepxuoctu. 13.I1pumepsl pacuera Hanboee BaKHBIX
CUMMETPUYHBIX JJIEKTPOCTATUYECKUX IMoJied B BakyyMme. l14.DmekTpocTraTHdeckoe Iojie B
IudIekTpudeckor cpene. 15.J{udnexkTpuyeckas MPOHUIIAEMOCTh cpenbl. 16.2nekrpuueckoe
cmemenne. 17.YcimoBust HAa  TpaHUWIE  pasfena  JIBYX  JUDJIEKTPHYECKHX  Cpel.
18.Cerneroanextpuku. 19.IIpoBogHuKH B 2nekTpocTaTHaecKkoM modie. 20.371eKTPOeMKOCTb.
22 Konnencatopel. 23.CoeAMHEHHE KOHICHCATOPOB. 24.0HEprus CHUCTEMBbl HETMOJBUKHBIX
TOYEUHBIX 3apsiioB. 25.0Heprus 3apsHKEHHOTo YEJIWHEHHOro MpOBOJHUKA. 26.OHeprus
AIIEKTPOCTATUYECKOTO TouIsA. 27.110HIepOMOTOPHBIE CHITHI.

Jleknus 11
IocTOAHHBIN JIEKTPUYECKUI TOK
1.ITocTosiHHBIN 3nekTpudeckuit ToK. Cuia u miIoTHOCTh ToKa. 2.CTOPOHHUE CHIIBI.
3.DneKTpoABIKYIIas cvia ¥ HanpspkeHue. 4.3akoH OMa. DIeKTPHUECcKoe COPOTUBIICHHUE.
5.ConpoTuBieHne coeMHEHMS MPOBOAHUKOB. 6. TemnepaTypHasi 3aBUCUMOCTh COTIPOTHBIICHHUS.
7.Pabota u momHOCTh ToKa. 8.3akoH J[xoynsa-Jlenma. 9.3akon Oma s HEOJHOPOIHOTO
yuactka nenu. 10.ITpaBun Kupxroda amns pa3BeTBICHHBIX LeTIeH.
DJIeKTpUYecKHe TOKH B METAJLJIaX, BAKyyMe U ra3ax
11.DnexTpudecknii TOK B MerawiaXx. 12.0CHOBHBIE 3aKOHBI JJIEKTPHUECKOTO TOKa B
KJIACCUYECKON TEOpHUH SIIEKTPOIPOBOJHOCTH MeTaiioB (3akoH Owma, 3akoH J[xoyms-Jlenma,
3akoH Bunemana ®panna). 13.Omuccuonnsle siBneHus. 14.OneKTpruuecKkue TOKH B BaKyyMe H

razax.l'azoBbie pa3psiibl. 15.90eKTpuY. TOKH B JKUIKOCTSIX. 3aKOHBI 3JIEKTPOIH3A.

Marnerusm



Jleknus 12
MarsnuTHoe moJjie
1.0cHoBHBIE 0COOCHHOCTH MarHuTHoro mois. 2.Pamka ¢ toxkom. 3.HampaBieHue MarHUTHOTO
nosisi. 4.BekTop MarHuTHOM MHAYKIMU. 5.MaKkpOTOKM U MUKPOTOKH. 6.CBsI3b MEXKIY BEKTOPOM
HANPSDKEHHOCTH U BEKTOPOM MHIYKIIMU MarHuTHoro nouid. 7.3akoH buo-Casapa-Jlamnaca.
8.MaruuTtHoe 1mose npsaMoro Toka. 9.MarHuTHoe moJie B IEHTPe KPyroBOro TOKa.
10.3axon Ammepa. 11.B3aumopeiicTBue napauieabHbIX TOKOB. 12. MarautHast moCTOsTHHAS.
13.EquHuipl MarHUTHOM MHIYKIUU M HANPSHKEHHOCTH MarHuTHoOro noss. 14.MaruutHoe mose
cBoOomHO aBmxkymerocst 3apsaa. 15.Cuna Jlopenma. 16.JIBukeHue 3apsHKEHHBIX YacTHIl B
MarHuTHOM Tmonie. 17.0¢dexr Xomma. 18.Teopema 0 IUPKYISIUH BEKTOpa WHAYKIUU
MarHuTHOTO 1oss. 19.MarautHoe none conenonna. 20.MarHuTHOE 1OJIe TOPOUAA B BaKyyMe.
21.ITorok BekTOpa MarHUTHOM MHAYKIUU. 22. Teopema ["aycca 17151 MAarHUTHOTO TOJISI B BaKyyMe.
23.ITotokocuerienne. 24.Pabora mo mepeMeneHuo MPOBOIHUKA ¢ TOKOM B MarHUTHOM TIOJIC.
25.Pabora 1o nepemMenieHnio KOHTYpa ¢ TOKOM B MarHUTHOM TIOJIE.

Jeknusa 13
DJIEeKTPOMATHUTHASI MHAYKIHSA
1.0nwiTel @apanes. 2.3axon Papanes. 3.9/]C uHAYKIMK B HEMTOABMKHBIX TIPOBOJIHUKAX.
4 BpameHre paMKd B MarHuTHoM mone. 5.BuxpeBbie Toku (Toku Dyko). 6.MHIyKTHBHOCTH
koHTypa. /.CamomHaykmws. 8. TOKM TpW 3aMbIKaHUU W pa3MbIKaHuW Iienu. 9.B3anMHuas
unaykuus. 10. Tpancdopmatopsl. 11.9Heprust MarHUTHOTO MOJIS.
MarnuTHbI€e CBOMCTBA BelllecTBa
12.MarHuTHBIE MOMEHTHI ~ JJIEKTPOHOB W  atoMoB. 13.J]lma- W  mapaMarcHUTHKHU.
14 Hamaram4yeHHOCTb. MarHuTHoe moJjie B BemecTBe. 15.3aK0H MOJHOro TOKA I MAarHUTHOTO
noJisi B BemecTBe. 16.YcnoBus Ha rpaHuile pasziena JIByX MarHeTukoB. 17.DeppomarHeTkd u
MX CBOMCTBA.
Cucrema ypaBHeHuii MakcBeslia JJis1 3JIEKTPOMATHUTHOIO MOJIsI
18.BuxpeBoe amektpuueckoe mone. 19.Tok cmemenus. 20.IlonHas cucrema ypaBHEHWH

MakcBemna.

Ontuka

Jleknus 14
I'eomeTpuueckasi onTuka
1.0OcHoBHBIE 3aKOHBI TeoMeTpuueckod ontuku.2.llomHoe orpaxkenue.3.Jlun3pl.4. Adepparun
ONTHYECKUX CHUCTEM.5.DHEepreTuuecKkue BENMYUHBI B (hoToMeTpru.6.CBETOBbIE BEITUYHHBI B

doromerpuu.



Jleknus 15

BosiHoBBIE OnITHKA
HNurepdepennus
7.Ilpunnun [roiirenca. 8. KorepentHocts. 9.MuTepdepennus ceera. 10.Metoapl HaOI0eHUS
unrepdepeniuu. 11.ITonocer paBHoro HaknoHa. 12.11010¢k paBHOM TOIIIUHBI.
13.Komnua Herotona. 14.I1pocernenue ontuku. 15.MaTepdepomerpsl.
JAundpakuus

1.IIpunnun [toirenca-®penens. 2.3oubl Dpenens. 3.Jludpakuus B CXOMAMMXCS JTydax
(mudpaxusa Openens). 4. /ludpaxius B mapamwienbHbIx gydax (nudpakius Opaynrodepa).
5. Mudpakmus Opaynrodepa Ha nudpakunoHHOH penieTke. 6.udpakius Ha IPOCTPAHCTBEHHON
pemerke.  7.Pa3pemaromas  CocOOHOCTH  CIIEKTpayibHOTO  mpubopa.  8.Paspemarorias
CIOCOOHOCTH NU(PPAKIIMOHHON PEIIETKH.
IMoasipuzanus ceera
1.EcTecTBeHHBII W TOJSAPU30BaHHBIN cBeT. 2.3akoH Mamoca. 3.Ilomspusanmst cBera mpu
oTpakeHUM M npenomiieHuu. 4.J[BoitHoe nmyuenpenomiieHue. 5.IlonsipusaniioHHBIE NPU3MBI U
nonsipounsl.  6.MckyccTBeHHas — onTHuYeckas ~— aHuU30Tponus.  /.BpaimieHue  miockoctu
MOJIIPU3AIUH.
B3aumoseiicTBHE 3J1eKTPOMATHUTHBIX BOJIH € BEIIECTBOM
1.Iucriepcust cBera.2.DnekTporHass Teopus aucrepcun. 3.Ilormomenue (abcopOmms) cBeTa.

4.Bunpl CIEKTPOB MOTJIOMICHHUS.

Jexknusa 16
KBHTOBasi npupoaa u3jayyeHust
1.Busbl onTHyeckux u3nydeHuil. 2. TemnoBoe u3nyuyeHne U ero XapakTepUCTHKH.
3.Ab6comotHo uyepHoe Teno. 4.3akoH Kupxroda st abcomoTHO uepHoro Ttena. 5.3akoH
Credana-bompiimana. 6.3axkoH cmemenuss Buna. 7.®@opmyner  Penes-J[xuaca w Buna.
8.KBanroBas runoresa [Tnanka.
9.@otoadpdexr. 10.3akonpr  ¢porordpdexra. 1l.Macca wuumnynsc ¢otoHa. EnumHCcTBO

KOPITYCKYJISPHBIX U BOJTHOBBIX CBOUCTB cBeTa. 12./lapnenue cBeta. 13.9¢¢pext KomnroHa.

KBanroBas ¢pusuka

Jleknus 17
CtpoeHue aToma
1.Mopenu atroma Tomcona u Pesepdopaa.2.JIuneiiuaTeiii crieKTp atoMa BOJA0pO/a.

3.Ilocrymnarsl bopa.4.Onbitel ®panka u ['epra.5.Cnextp atoma Bogopoza mo bopy.



OcHOBHBIC IOHATHSI KBAHTOBOW MEXaHUKHU
6.KopryckynapHO BOJIHOBOW Iyallu3M CBOMCTB BemiecTBa. /.HekoTopble CBOWCTBa BOJH Ji€
bpoiins. 8.CooTHomenus HeonpeneneHHoctei. 9.BonHoBas GpyHnkius u ee croiictea. 10.00mmee
ypaBuenue Hlpenunrepa. 11.YpaBuenue llpenunrepa nis craliuoHapHBIX COCTOSTHUM.
12 JIpmwxenune  cBoOomHoM  yactunbl. 13.Yactuma B OJHOMEPHOW  MIPSIMOYTOJIBHOM
“MOTEHIIMATBHOM siMe ~ ¢ OECKOHEUHO BHICOKUMHU ‘‘cTeHkamu’.14.IIpoxoxaeHne 4acTUIlbl uepes
noteHIMaIbHbIN Oapbep. TyHHenbHBIN 3¢ ¢exT. 15.JIuHelHbI rapMOHUYECKH OCHMILISATOP B
KBaHTOBOI MEXaHUKE.

Jlexnusa 18
KBaHToBasi pu3MKa aTOMOB U MOJIEKY.I.
1.Atom Bomopona B kBaHTOBOH (usuke. 2.KBanTtoBhIe umcna. 3.IlpaBmna otbopa. 4.CrimH
anekTpoHa. S.IIpuHIMI HEpa3TUYMMOCTH TOXKICCTBEHHBIX 4YacTUll. PepMUOHBI U OO30HBL
6.ITonsTus o kBaHTOBOM craTucTuke bose-DitHmTeitna u ®epmu-dupaka. 7.1lpunnun [laynu.
8.PactipeniesieHne 3IEKTPOHOB B aTOME IO COCTOSHHSIM. 9.PeHTreHOBCKHE CIIEKTPHI.
10.Monekynsapubie crnektpbl. 11.KomOunammonnoe paccesaue cera (3¢dexkr Pamana).
12 Tlornomenue. CioTaHHOE U BBIHYXA€HHOE u3inydeHue. 13.J1azepsl.
DJieMeHThbI (U3MKH TBEPAOIro Tesa
14 Merannpl,  OUANEKTpUKA U mHodaynpoBoAHMKU.  15.CoOcTBeHHass  MPOBOJKMMOCTD
MOJTYTPOBOTHUKOB. 16.IIpriMecHass mpoBOIUMOCTh MOIYIMPOBOAHUKOB. 17.DOTONMPOBOIUMOCTD
noaynpoBoJHUKOB. 18.JlromeHnecnieHnus TBepaAbIX Tes. 19.KOHTaKT 371eKTPOHHOTO U JABIPOYHOTO

HOJYIPOBOIHUKOB (P-N nepexon). 20.1TonynpoBogHUKOBbIE JUOBI U TPUOABI (TPAH3UCTOPHI).

SnepHas puszuka

CrpoeHne u BaskHeiIue CBOCTBA s/ep

1.AtomHble snpa u ux omnucanue. 2.Jledekt Macc u sHeprus cBs3u sapa.3.CrouH sapa U ero
MarHuTHBIH MOMeHT.4.CBoHCTBa sjepHBIX CcWI.5.Moxaenun aromHoro sjapa.6.PamuoakTuBHOE
U3ITydeHUEe W ero BHWJIBL7.3aKOH paauoakTHBHOTO pacnana.8.llpaBuna cmemienns.9.Anbda-
pacnian.10.bera-pacnan.11. AHTHYACTUIBI M UX aHHUTWIANMA. 12."amMmma-u3nydeHue.
13./lo3umeTpuueckue BenuuuHbl W eauHulbl.14.Dddexkr Meccbayspa. 15.1Ipubopsr s
PETUCTPAIMH PAJMOAKTUBHBIX U3ITydeHUH U yacTHIl. 16. I 1epHbie peakinu ¥ IX OCHOBHBIC THITBI.
17.Snepuble peakiuu TOJ JAeicTBHeM HeWTpoHOB.18.Peaknuu nemenust sapa. 19.I0enmnas
peakiusi  genenus. 20.SmepHbie  peaktopbl. 21.Peakius cuHTE3a  aTOMHBIX  sEp.

22 .dyHpaMeHTanbHbIe B3aUMOACHCTBHS. 23.DIeMEHTapHbIC YaCTHIIBI.



MeTtoauyeckue peKOMEHJAUMHU IO MOATOTOBKe K Ja0OpPaTOPHBIM 3aHATHAM IO

JUCHUILINHE «Du3nKa»

[Tpu m3ydyenun kypca «Duzmkn» HE0OXOIMMO MOHUMATh, YTO (U3MKA ATO HayKa
TEeOopeTHUYecKasi U HKCIepUMEHTaIbHasl, IOITOMY CTYJAEHTaM CIIeAyeT MOIy4aTb TEOPETUYECKUE
3HAHMS HA JICKIHSIX U 3aT€M MPOBEPSTH MPABUIBLHOCTD MOJYYCHHBIX 3HAHUHN IKCIIEPUMEHTATBHO
B J1a00paTopusX.

CryneHtaM T@pud TOJITOTOBKE K CEMUHApCKUM U J1a0OpaTOPHBIM  3aHSATHUSM
PEKOMEHIyeTCsl CIeAyIolee: MpeBapUTeIbHOE 3HAKOMCTBO C TMOSCHEHHUSIMHU, K KaKIOW TeMe
MPAKTUYECKOTO 3aHATHS; 3HAKOMCTBO C KOHCIIEKTaMH JICKIUH; MpOpadOTKa IMPEII0KEHHOTO
MaTepuaia 1o ydeOHUKaM ¢ UCIOJIb30BAHUEM JIOMOJIHUTEIFHON JINTEPATYPHI.

DOKCHEepUMEHT MPHU BBIIOJIHEHUU JIa0OpaTOPHOU pPabOTHl COCTOUT U3 HECKOJBKHX
9TaloB: YCTaHOBKa NpUOOpPOB; HAOMIO/EHUE; OTCYET H3MEPSIEMbIX BEJIWYUH; 00paboTKa
pe3yabTaTOB  HAONIOJNEHHS;, IOATOTOBKA rpaduveckoro marepuana  (MCIOJb30BaHUE
KOMITBIOTEPOB); BBIYMCICHUE WCKOMOW BEJIMUUHBI C 33JJaHHOHN CTETICHBIO TOYHOCTH; BBIBOBI 110
pe3ylbTaTaM 3KCIIepUMEHTA.

BrimonHenune kaxaoii 1abopaTopHoil paboThl, BXOAAIIEH B MPAKTUKYM, MPOBOJISAT 1O
CIEAYIOUIEH CXEME:

1 - 3HaKOMCTBO C OMHCAHHEM JTAOOPATOPHOU PaOOTHI (TEOpeTHYEeCKas MOATOTOBKA
JOJKHA TIPOBOJIUTHCS 3apaHee, Tak KaKk BpeMs, OTBOJUMOE Ha KKyl paboTy, OrpaHUYeHO U
MpelHa3HayYeHO B OCHOBHOM Ha MOHTaX YCTaHOBKH, MPOM3BOJICTBO M3MEpPEHHH U 00paboOTKy
Pe3yJIbTaTOB U3MEPEHUN );

2 - 3HAKOMCTBO C MPUOOpaMH M TPUHAICHKHOCTAMHU, KOTOPHIE HEOOXOIUMBI IS
MpoBeJeHUsS padoT, yCTaHOBKa MPUOOPOB MM COOpKa YCTAHOBKH B COOTBETCTBUU C OMUCAHHEM
(uHOT1a paboTa MPOBOJUTCS HA TOTOBOW YCTaHOBKE);

3 - mpoBeneHUe HAONIOJACHUNA M OTCUETOB - 3Ta 4YacTh PabOTHI SBISIETCS HamubOosee
OTBETCTBCHHOH, €€ HaJ0 NPOBOJWUTH OUYEHb AKKYpPaTHO M TIIATEIHHO, COTJIACHO YKa3aHUSM,
KOTOpBIC JIaHBI B OMHCAaHUU PabOThI, PE3YNbTAThl BCEX M3MEpPEHUN (DUKCUPYIOTCS B TaOIUIIAX
3amucel pe3yabTaToB, KOTOPBIC JaHbl B KOHIIE KaX 10 pabOTHI;

4 - oOpaboTka pe3ylbTaTOB HU3MEPEHUH (BBIUUCISIOT HU3MEPSIEMYIO BEIUUYHHY
nodopMyJia M 1al0T OLIEHKY MOTPEITHOCTEH N3MEpPEHN );

Metoaudeckoe oOmMucaHWe, Kak TMPaBUIIO, COACPKHUT: Ha3BaHHE pabOThl, €€ IIelb;
nepeyeHb NpUOOPOB W NPHUHAICKHOCTEH; OOIIyI0 4YacTh (CHpaBOYHBIC CBEICHHS O CYTH
M3y4aeMoro sBieHus uian d¢dekra, maTemaTudeckas GOpMyIUPOBKa 3aKOHA | T.JI.); METOJIUKY

poBeIeHUS PaboThI (TTOIPOOHOE OMUCAHNE METO/a, CXEMbl YCTAHOBKH, TAOJIUIIBI TTApaMETPOB U



JNAHHBIX YCTaHOBKH, pabodas (opmyna); omucaHue HW3MEpeHUN (yKa3bIBaeTCS TMOPSIOK
U3MEpeHUl, NpUBOAATCS 00pa3ipl TAONUI] Ui 3alHCH HM3MEpSEMBIX BEIWYHMH); 00paboTKy
pe3ybTaTOB M3MEpeHHH (MPUBOIATCS (GOPMYINBI Ui pacy€Ta HMCKOMOM BEIWYMHBI U IS
pacuéra norpenrHocTeil I3MEpeHHit ); KOHTPOJIbHBIE BOIIPOCHI C YKA3aHUEM JIUTEPaTyPhI.

Otuér mo nabGopaTopHOW paboTe BKIIOYaeT B ceOs: Ha3BaHHe pPaOOThHI, IepeueHb
npuOOpOB M TMPHHAICKHOCTEH C YyKa3aHHEM TOYHOCTH MIKaJl U3MEPEHUH, KpaTKyIo
TEOPETUYECKYI0 YacTh ¢ pabodeit hopmysnol (¢ yuy€TOM MOTpEmIHOCTEH), CXEMY YCTaHOBKH,
pe3yNbTaThl U3MEpPEHUIl B BUAE TaOIUL, (GOpMYIbI IS MOJACUYETa MOTPEIIHOCTed U3MEpEHU,
npuMep pacu€ra U3MEpSAEeMOM  BEIMYMHBI, BBIYUCIEHHWE [MOTPEIIHOCTEH  H3MEpeHHI,

OKOHYATEJIbHBIN PE3YJIBTAT C PACCUUTAHHON ITOIPEHIHOCTBIO.

Bomnpocs! k 1adopaTopHbIM padoTam

Ne 1. Merposiornyeckasi aTrecTanusi METOAUKH H3MEpPEHHUs yIeJIbHOr0
CONPOTHBJICHUS. Y4YeT CUCTEeMAaTH4YeCKOH M HHCTPYMEHTAJIbHOM MOrPelIHOCTeH.

1.1. HapucoBaTb J1Be CXeMbl U3MEPEHHI1, UCIIOIb30BaHHbIE B paboTe, MOAMHUCATh UX
Ha3zBaHue. KakoBa MeToauueckasi OrpelIHOCTh ONPEAEICHUS COIPOTUBIICHUS B KX 101 U3
cxeM (BeIBOJ opMyin).

1.2. 3anucatb GopMyIbl CpeHEKBAAPATUYHON NOTPEIIHOCTH U IOBEPUTEIHLHOIO UHTEpBaJIa
s R.

1.3. Kak onpenensiercst abcotOTHAsI MOTPEIIHOCTD YAEIBHOTO COIIPOTUBIICHUS?

1.4. Kak npon3BOOUTCs OLIEHKA TOYHOCTH METOJUKN U3MEPEHUS YIEIbHOTO
COTPOTUBIICHUSA?

1.5. [laTh onpeneneHre CUCTEMAaTUUECKUX U CIIy4ailHBIX IOIPEIIHOCTEN.

Ne 2. M3yyeHue 3aKOHOB MPAMOJTHHENHHOT0 IBUKEHNS B MOJI€ TAKECTH HA MalIHe
ATByna.

2.1. 3anmcarb cucTeEMy ypaBHEHUHN ABM)KECHUS, BEIBECTH (DOPMYITY ISl BEIYUCTICHUS
YCKOPEHHSI CBOOOTHOTO MaJCHUs C y4eTOM MOMeHTa uHepimu 0oka. (Hapucosate cxemy).
2.2. BriBecTH BbIpaxXeHHE JIsl MOMEHTa MHEPIIUH TMCKa Macchl M u paauyca R
OTHOCHTEIIEHO OCH, TIPOXOJISIICH Yepe3 EeHTP AUCKa TIEPICHIUKYISIPHO €0 TOBEPXHOCTH.

Ne 3. MasTHuk MakcBeJuia.

3.1. 3anucatb cUCTeMY ypaBHEHMH JBHXKEHHUS, BBIBECTH pabouyro Gpopmyity s
BBIUHCIICHHUS] MOMEHTa MHEPIUU MasiTHHUKA 10 pe3ynbTaTtaM omnbiTa. (HapucoBats cxemy).
3.2. 3anucarh U NOSICHUTB BBIPAXKEHUE I TEOPETUUECKOTO BHIYMCICHUS MOMEHTA
WHEepLMU MasiTHHKa MakcBea.

3.3. 3anucarhb 3aKOH COXpAaHEHUS SHEPTUH U BBIBECTH (POPMYITY JUIS €ro MPOBEPKH.

Ne 4. Uzyuenne kose0aHuii MATEeMaTHYEeCKOI0 H (pU3MIECKOr0 MasiTHUKOB.

4.1. BeiBectu hopmyity A neproja KojaebaHuii MaTeMaTUYeCKOTO MasiTHUKA.

4.2. BoiBectu (opmyny Ais mepuoja KoiedaHuii (U3N4ecKoro MassTHUKA.

4.3. laTh onpeneneHue MPUBEICHHON TMHBI U IIEHTpa KadyaHusl (GU3UIECKOTO MasTHUKA.

Ne 5. OnpenesieHe MOMEHTA HHEPIUH TBEPABIX TeJI MeTOA0M KPYTHJIbHBIX



Ko0JIe0aHui.

5.1. BeiBectu hopmyny iist onpeneseHuss MOMEHTa HHEPIIUU TBEPIOTO Tejla Yepes ero
nepuoJt Konebanuii.

5.2. JlaTb onpeiesieHre II1aBHbIX OCEH MHEPLIMH Tella.

5.3. UeMy paBeH MOMEHT UHEPLUU Ky0a OTHOCUTEIBLHO OCH, TPOXOJSIIEH Yepe3 OJTHO U3 €T
peoep.

Macca kyb6a M, ctopona — a.

5.4. JlaTb onpeiesieHre TeH30pa HHEPIIMH TeJla, 3aliCcaTh €ro 00U BU]T.

Ne 6. U3yuyeHue 3aKOHOB BpaliaTeJbHOI0 ABUKeHUsI HA MasiTHUKe O0epOeka.
6.1. 3anmcath cucTeMy ypaBHEHUH ABMKEeHUs uia MasitHuka O0epOeka. (Hapucosarthb
cXemy).

6.2. Chopmynuposats Teopemy LllTeiinepa.

6.3. 3anucatb 1 000CHOBAThH BhIpaXXEHHE ISl MOMEHTa HHEepIUHU MasiTHUKa OOepOeka.

Ne. 7. U3ydyeHue TpeHHs IPU KA4YeHUN HA HAKJIOHHOM MasiTHHKe.

7.1. Jlatb onpenenenue ko3 dunmenra TpeHus kaueHus u Ko3pdunmenta TpeHus
CKOJIB)KCHHUSI.

7.2. BeiBectu pabouyro Gopmyny mis kodhduiueHTa TpeHUS KaUCHHUS.

Ne. 8. UccienoBanue cTOJIKHOBEHHUS IAPOB.

8.1. latp onpenenenue k03P PUIeHTa BOCCTAHOBICHHUS.

8.2. BriBecTH BhIpaykeHHUE JUIsl CKOPOCTH IIapa Yepe3 yroyi OTKIOHEHUSI.

8.3. BeiBecTH BhIpakeHUE AJIsl MOTEHLIUATBHON YHEPTUH 1ehOpMallii U CUITBI YIIPYTOTo
yzapa yepe3 yroj OTKJIOHEHHUS.

Ne. 9. OnpenesieHne CKOPOCTH MOJIeTa CHAPSIAA METOIOM KPYTHJIBLHOTO
0aNIMCTHYECKOT0 MAasiITHUKA.

9.1. JlaTh ompeneneHrne MOMEHTa UMITYJIbCa YaCTHUIIbI (HApUCOBaTh MpHUMEp, YKa3aTh
HarpaBJieHUE BEKTOPOB.)

9.2. 3anucaTh MOMEHT UMITYJIBCA OJJHOPOIHOTO CTEP>KHS Macchl M U InuHbI L,
BPAIIAIOIIErOCs C YIIOBOH CKOPOCTHIO (0 OTHOCUTEIBHO OCH, MTPOXOASAIICH Yepe3 OJ1H U3
€ro KOHIIOB U MEePHEHANKYISIPHON CTEPIKHIO.

9.3. BeiBectu pabouyro GopMyIty sl CKOPOCTH TTYJIH.

Ne 10. M3y4yeHue BBIHYKICHHOMH NpeuecCHd TMPOCKONa.

10.1. Yto Takoe rupockonudeckuii apdext?
10.2. BoiBectH (hopMyay 1ist YIIIOBOM CKOPOCTH MPELIECCHH.

IIpuMepHBbIe 3a1aHus VIS KOHTPOJBHBIX padoT

1. MaTepuanbHas TO4Ka 37O - ...

a) TeNo, pa3Mephbl KOTOPOTO HUKAKOTO 3HAYCHHSI HE UMEIOT;

0) Teno, pazMepaMu KOTOPOTO MOKHO TIPeHEOpedh 10 CPAaBHEHHIO C PACCTOSTHUSIMH JI0 APYTHUX
Ten,

B) T€JO, pa3Mepbl KOTOPOI'0 HAMHOTO OOJIbIIIE PACCTOSHUS 10 JPYTUX TEIL.



2. Ilepemerenue —
a) Paccrosinue, oTCUnTaHHOE BJI0JIb KPUBOJIIMHEHHONW TPAEKTOPUH
0) OTpe30k NpsIMOii, MPOBEACHHBIN U3 HAYATLHOTO MOJIOKEHHUS YaCTHUIbl B KOHEUHOE

B) [1yTh, MpoiiACHHBIN YaCTUIICH TTO OKPYKHOCTH

3. CxopocTb.
szﬂf
dt
6)V —dr -dt
B) VA d—E
dr

4. YckopeHue:

a)a —dr -dt
- dv

6) a = —
)=

B)g:dg'dt

5.YrinoBoe yCKOpeHue:

—

- do
a) & =—
dt

6) ¢ —dw-dt
B);:d—i
dw

- —

a)V =o-r
6)V =|w-r
B)V:;F



8. Tperwuii 3akoH HproToHa:

a)Elez
6)E1:\/§2
B) F1 =—F2

9. I/IMHYJ'IBC CUCTCMbI MAaTCPHUAJIbHBIX TOYCK:

a) P =in;(Ei: mi-\7i)

10. 3aK0oH COXpaHEHUsl UMITYJIbCa:
a) imnysnbc 3aMKHYTOM CHCTEMBI MaT€pUaIbHBIX TOYEK YMEHbIIAETCS
6) Mmynbc 3aMKHYTOM CUCTEMbI MaTEPUAIbHBIX TOYEK OCTAETCSI TOCTOSIHHBIM

B) IMnysbCc 3aMKHYTON CUCTEMBI MaTepUaIbHBIX TOUEK BO3PACTAET

11. 3akoH cOXpaHEHUsI MEXaHUYECKOMN dHEPTUU:

a) [TonmHast MexaHn4eckas HEpIrUs 3aMKHYTOM CUCTEMBI Tell, MEXIY KOTOPbIMU JEHCTBYIOT
KOHCEPBATHUBHbBIE CUJIbI HE OCTAETCS IOCTOSIHHON

0) [lonHas MexaHuuyecKas IHEPrusl 3aMKHYTON CUCTEMBI TeJl, MEKy KOTOPBIMH JIEHCTBYIOT
KpOM€E KOHCEPBATUBHBIX CUJI 1 HEKOHCEPBAaTUBHBIE CHIIBI, COXPAHAETCS

B) [lonHas MexaHudeckast 3HEPIUs 3aMKHYTOM CUCTEMBI T€J, MEXAY KOTOPBIMU JEMCTBYIOT

KOHCCPBATUBHBIC CUJIbI, OCTACTCA MOCTOSIHHOM

12. 3ak0H COXpaHEHUsI MOMEHTA UMITYJIbCa!

a) MomeHT nMIysibca 3aMKHYTOM CHCTEMBI MaTEPUAIIBHBIX TOYEK OCTAETCS TIOCTOSIHHBIM
6) MoMeHT uMIynbca 3aMKHYTOW CUCTEMBbI MaTepUaIbHbIX TOUEK YMEHBIIIAETCS

B) MOMEHT UMMyjIbca 3aMKHYTON CHCTEMbI MaT€PUAIbHBIX TOUEK BO3pACTaeT

13. PenaATUBUCTCKUIN 3aKOH CIIOKEHHS CKOPOCTEN ONpEAEsAeTCs:

a) [IpeoOpazoBanusmu ["anunes

6) ®opmymoit DHHIITEITHA



B) [IpeoGpazoBanusimu JlopeHiia

13. OcHOBHOE ypaBHEHHE BPAIATEIBHOTO ABUKCHUS:

a) | 'E:ZNBHW

M| =

6) 3N swew. =

—i ™y

B) Z N grem. =

14. YpaBHeHue cBOOOIHBIX KOJIeOaHUM Tpy3a HA MIPYKUHE:
a) X—w, x=0
0) X+@,-x=0

B) X+x=0

15. IlonsTHE «acanbHas KUIAKOCTbY:

a) XKuakocTh, B KOTOpOI 1EHCTBYIOT CUJIbl BHYTPEHHETO TPEHUS

0) XKuakoctb, B KOTOpOIl BHYTpEHHEE TPEHUE TIOJTHOCTHIO OTCYTCTBYET

B) JKuakocTh, B KOTOPOH AEHCTBYIOT CHJIBI COTTPOTUBIIEHUS, a CHJIBI BHYTPEHHETO TPEHHUS

OTCYTCTBYIOT

16. YpaBuenue bepuymnu:

2

a) mv +pgh  +p=const

2

6)’0\2/ +pgh + p=const

2

B) pVT+pgh + p # const.

17. ®opmyna Ilyazeitns:

=(P1_Pz)7z'r4'77

3l (Q-motox)

a) Q
(Pl_Pz)”'r4

6 Q=" 5



_ (@ -P)7-n
PO

18. PeanibHble ra3bl ONUCHIBAIOTCS YPABHEHUEM:
a) MenneneeBa — Knaneiipona
0) YpaBuenunem Maiiepa

B) YpaBHeHueM Ban-nep-Baanbca

19. Ilonsatue «uacaILHBIN Tra3y:

a) ['a3, pa3mMepsl MOJIEKYJT KOTOPOT'O 3HAYEHHS] HE UMEIOT, OHU B3aMMOJCHCTBYIOT MEX1Y COO0M
1 CTAJIKUBAIOTCS

0) 'a3, MOJIEKYJIBI KOTOPOTO CYE3aI0IIEee MaJIbl, HE B3aUMOJICHCTBYIOT O CTOJIKHOBEHHUS U
CTAJIKUBAIOTCS 110 3aKOHAaM a0COJIFOTHO YIPYIroro Iapa

B) Fas, MOJICKYJIbI KOTOPOI'O CTAJIKUBAKOTCH 110 3aKOHAM a0COJIFOTHO yipyroro miapa

20. OcHOBHOE ypaBHEHHE MOJIEKYIISIPHO-KMHETUYECKON TEOPUH T'a30B:

—

1 7
a) P=—my,-n-v
) P=3M

m, -n

6) P=

—

\Y

Wl

—_—

B) P=—-n

V2
mO

Wl

21. bapomerpuueckas popmyna:

mgh
P =P exp(———
a) sexp( KT )

mgh
6) P=P —
) aexp( KT )

KT
B) P =Poexp(——)
mgh
22. Ypasuenune Kianeipona-MenaeneeBa i1t IpOU3BOIBHON MACCHI UAEAIBHOTO rasa:
P m

a) —=—RT
Voou

6) P-v="TRT
7,



B) PV =T

23. XapakTtep TeueHHs )KUJIKOCTH (TypOYyIEHTHOE WIN JaMUHAPHOE) OIIPEAETSAETCS:
a) ®opmynoit bepnymu
6) Uuciiom PeitHonbaca

B) [locTosinHoOI Bonbumana

24. YpaBHenue Maiiepa:
a) C,— C=R
6) C, + Cv=0
B) C,=Cyvt

25. Kakoil mkansl TeMiepaTyp He CyleCTBYeET:
a) KenpBuna
0) Peomropa

B) PuxTepa

26. Cybonumarus — 3T10:
a) [lepexon U3 TBEpAOro COCTOSHUS B Ta3000pa3HOe
0) Ilepexon 13 ra3000pa3HOTO B TBEPAOE COCTOSIHUE

B) OI[HOBpeMeHHBIﬁ IMpoNeCC MIaBJICHUA UCIIApCHUA

27. Ilpu cMauMBaHUU KUAKOCTh B KalUJUIpE:
a) Onyckaercst
0) [Togaumaercs

B) He cMmeHseT ypoBH:

28. IlepBblIii 3aK0H (Hayasio) TEPMOJMHAMUKHU:
a) Q=AU+A
0) Q=AU-A
B) Q=AU/A

29. Bropoii 3ak0oH (Ha4yasio) TepMOAMHAMUKH:
a) TerioTa MOXET MEPEXOANTH caMa CO00M OT MEHEe HarpeToro Tena K 0ojiee HarpeTomy

0) Termota MoXeT cama cob0i TepexouTh OT 00JIee HarPETOro Tejla K MEHEE HarpeToMy



B) [lepexo/ TemIOTH OT MEHEe HarpeToro Teja K 6oj1ee HarpeToMy Telly MPOUCXOAUT BCera,
€CIIM TOJIBKO 3TH TeJla He pa3/esIeHbl anabaTHON NeperopoKOi, MPensITCTBYOLIeH

TEII000MEHY MEXIy HUMU

30. Kputnueckas temmneparypa:

a) Temneparypa, xapakTepHas Jisl KaXJI0r0 BEIIeCTBa, PYU KOTOPOU BEIIECTBO HAXOJIUTCA B
TBEPJIOM COCTOSIHUU

6) Temneparypa, mpu KOTOPOIi BELIECTBO HAXOUTHCS B )KUJIKOM COCTOSIHUH

B) Temmneparypa, xapakTepHasi AJ1sl Ka)I0Tr0 BEIIeCTBa, IPU KOTOPOIl HCcUe3aeT pa3HUIIA MEXKIY

KUAKHUM U F33006pa3HI)IM COCTOAHUSIMU

31. Cxonbko cocTosiHui mpoxoaut padodee Teno B nukie KapHo oTser:

a)l

0) 4

B) 3

32. Ilpu nocnenoBaTeIbHOM COSMHEHUH MPOBOJHIUKOB OOIIIEe COMPOTUBIICHUE:
a) R=R1=R;
0) 1/R=1/R1+1/R>
B) R=R1+R>

33. IIpu napaniesbHOM COEJUHEHUH MPOBOAHUKOB 00ILlee CONMPOTHUBIICHUE:
a) R=Ri1=R:
0) 1/R=1/R1+1/R;
B) R=R1+R2

34. Kakoe U3 BbIpaXeHU CIPABEIIMBO ISl UKIMYECKOM YaCTOTHI:
a) ®=AcosQ
0) o=21/T
B) 0=2mv/T

35. Pe3onadcoM Ha3BIBACTCA:
a) Pe3koe Bo3pacTanue cuiibl KoJeOaHU IPU COBMAICHUN YaCTOTHl BHEITHEW CUITBI C
YaCTOTOH KOJeOaHUH CUCTEMBI
0) Pe3koe 3aTyxanue KojeOaHMi Mpy BHEIIHEM BO3JICHCTBUU

B) Pe3koe Bo3pacTaHne 4acTOTHI U3-3a YBEIMYECHUS aMILTUTY/Ibl KOeOaHui



36. Uto Ha3bIBaEeTCS 3IEKTPOAMHAMUKOMN:

a) DJEeKTPOIMHAMMKA- ATO HAayKa, U3y4arollas MeXaHUYeCKOe ABUKEHUE Tell

0) DieKTpoIMHAMKKA- 3TO HayKa O CBOMCTBAaX M 3aKOHOMEPHOCTSIX IOBEACHUSI 0cO00T0 BUIA
MaTEepPHH — IEKTPOMArHUTHOTO TIOJIS, OCYIIECTBIISIONIETO B3aUMOACHCTBUE MEXKITY
AIIEKTPUUYECKH 3apsKEHHBIMU TEJIaMH

B) DIIEKTPOAMHAMHUKA — 3TO HayKa O TEIUIOBBIX M30IPOIEccaX, KOTOPas HE YUUTHIBACT

MOJICKYJIAPHOEC CTPOCHHUE TECI

37. Yto Ha3bIBACTCS AIEKTPOCTATUKOM:
a) Pa3znen snexkTpoiMHaMUKH, TIOCBSIILIEHHBIM N3YYEHUIO IBUXKYIIUXCS SJ1EKTPUUECKUX 3apsiioB
0) Paznen snexTpoauHaAMUKH, TOCBAIIEHHBIA N3YUEHUIO MMOKOSIIUXCS 3apsiioB

B) 3HeKTp00TaTI/IKa — 9TO HayKa, udydaromias rmoBcaCcHneC HeﬁTpOHOB

38. Uto Ha3bIBaeTCs AIEKTPUUECKUM 3apsI0M:

a) DIEKTPUYECKUN 3apsi]l OlpeelisieT UHTEHCUBHOCTD 3JIEKTPOMAarHUTHBIX B3aUMOJIeHCTBUI
0) DnexkTpuuecKuit 3aps]] onpeaensieT HHTeHCUBHOCTh T'PAaBUTALMOHHBIX B3aMMO/IEHCTBHM
B) DIIEKTPUUYECKHI 3apsi/l HE ONPEACISeT He SJIEKTPOMAarHUTHOE, He TPaBUTAIIMOHHOE

B3aMMOJIENCTBUE

39. 3aK0H cCOXpaHEHUs AIIEKTPUUECKOTO 3apsiaa:

a) CYMMapHHﬁ 3apAan SJICKTPUUICCKHU I/I3OJII/Ip0BaHHOI>'I CUCTEMBI MOXKET U3MCHATHCA: qu #const
i

6) CYMMapHBIﬁ 3apsa SJICKTPUICCKHU I/I3OJII/Ip0BaHHOI>'I CUCTEMBI HEC MOXXCT U3MCHATHCA . qu =
i

const
B) CYMMapHBII‘;I 3apsa SJICKTPUICCKHU HSOHHpOBaHHOﬁ CUCTEMBI TO MOXKET U3MCHATHCA, TO HE

MOXET U3MECHATHCS

40. Yto Ha3bIBae€TCSI TOUYCYHBIM SJIEKTPUUECKUM 3aPSIIOM:

a) TodeyHbIM 3apsA0M HA3BIBACTCS 3apsHKEHHOE TENO, pa3MepaMu KOTOPOTO HENb3s IpeHeOpedh
10 CPaBHEHHIO C PACCTOSIHUSIMU OT TOTO TeJa JI0 IPYTUX 3apPSKEHHBIX TEJ

0) ToueuHbIM 3apsiIOM Ha3bIBaeTCA 3apsSKEHHOE TENO, pa3MepaMu KOTOPOro MOKHO NpeHedpedb
M0 CPAaBHEHUIO C PACCTOSIHUSIMU OT 3TOTO TeJa 10 IPYTUX 3aPSAKEHHBIX TE

B) TodyeuHbIM 3apsI0M Ha3bIBACTCS 3aPSHKCHHOE TEJO TIOOBIX pa3MepoB



41. 3akon Kynona:

m1m2
r.2

a) F=y

5) F=k 212

_ 1 o,
B)F_47zgo r’e

42. Hanps>KeHHOCTh 3JIEKTPOCTATUUECKOTO TMOJIsl B TAHHOM TOYKE:

o]
T

a) E =

F

=)
~
m
Il

43. EI[I/IHI/H_[a HU3MCPCHHUA HAIIPSAXKCHHOCTHU JJICKTPOCTATHYCCKOI'O I1I0JIA B CH:
a) [E]: Ke M

6) [E]= BIm

B) [E]= L HI M

44. HanpsKeHHOCTH T0JIS, CO3/1aBaE€MOT0 TOYSUHBIM 3apPSJIOM:

a) E:kﬂér
.1 q.
0) E= —€,
) dre, 1’
2
B) E:q—zér




46. Yto Takoe JIMHUS HAIPSHKEHHOCTH 3JIEKTPOCTATUYECKOTO MOJIS:

a) BooOpaxaemas JnHus, KacaTellbHas K KOTOPOM B KaXI0M TOYKE COBIAJNAET C HAIIPABICHUEM
BEKTOPA HAIPSKEHHOCTH ToNs E

6) BooOpaxxaemas IMHUS, BEKTOp HANPSHKEHHOCTH K KOTOPOH NEepIEHIUKYIAPEH

B) Boo6pa>1<aeMa>1 JIMHHUA, KOTOpasd HE MMECT HU HadYajla, HU KOHIIA

47. IloTeHuuan 3J1eKTPOCTATUYECKOTO MOJIS:

Wp

a) P=——
g

6 p="
q

B) (p:qu

48. Enununa uzmepenus norenuuana B CU:
a) [¢]= Toxoym: (1tx0)
6) [¢]=Kynon (k)

B) [(0] =Boasr (B)

49, [ToTennuan IoJIsA, CO31aBacMOro cuctemoii N 3apA0B:

= G
29 Are, r?
1 q
0) p= :
)¢ dre, Z‘ r,
B) (P—kzqiri

50. DKBUNOTEHIHATEHAS TTOBEPXHOCTH:
a) 910 BooOpakaemasi MOBEPXHOCTh, BCE TOUKH KOTOPOW MMEIOT OJIMHAKOBBIN MOTEHIIUAI
0) DTO MOBEPXHOCTH HEOJUHAKOBOTO IMOTEHIIAATIA

B) OTO rogpupoBaHHast MOBEPXHOCTh

51. DNeKTpUYECKU TUTIONb:



a) OTa cucTeMa U3 IByX OJAMHAKOBBIX 110 BEIWYMHE MAacC, PacIOOKEHHBIX Ha HEKOTOPOM
pacCTOSIHUU IPYT OT Apyra

0) Ota cuctema JBYX OJMHAKOBBIX 11O BEJTMYMHE PA3HOMMEHHBIX TOYEYHBIX 3apsAa0B +q U —(,
PACCTOSIHUE MEX]Ty KOTOPBIMHU 3HAYUTEIIHO MEHBIIIE PACCTOSHUS IO TEX TOYEK, B KOTOPBIX
OIIPEIETISIETCS MOJIE CUCTEMBI

B) OTta cucreMa ABYX Pa3HbIX IO BEJIMYUHC 3apsA/10B, HAXOAAIHUXCA Ha HCKOTOPOM paCCTOSAHUA

JIPYT OT JIpyra

52. Teopema I"aycca iist BEKTOpa 3JIEKTPOCTATUYECKON MHIYKIIUHN:

a) [ToTok sneKkTpocTaTHYeCKON MHAYKIIMH Yepe3 3aMKHYTYIO TOBEPXHOCTh PaBEH HYJIIO
0) IToToK 37eKTpOCTaTUUECKOW UHIIYKIIUU Y€PE3 3aMKHYTYIO IIOBEPXHOCTh PaBEH
anredpanvecKkoil CyMmme 3aKII0YSHHBIX BHYTPU 3TON MOBEPXHOCTH CTOPOHHUX 3apsI0B
B) [ToTOK 31eKTpocTaTHYecKOi MHAYKIIMH Yepe3 3aMKHYTYIO TOBEPXHOCTh PaBeH

anreOpandeckoi CyMMe MaTepUalIbHBIX TOYEK

53. DnekTpuyecKast eMKOCTb:

a) OTo BenuuuHa, onpeneisemas popmymnoit: C =(- @

6) Oto BenuumHa, onpenensemas Gopmynoii: C =

B) OTO BeNU4MHA, onpeaesemas popmynoit: C =

ol Sle

54. Cuna (BennurHa) TOKA:

a) Cuna Toka paBHa MPOU3BEACHUIO MACCHI TeJIa HA YCKOPEHHUE

. dg
0) Cuia ToKa — 3TO BEJIMYMHA, onpeensiemas popmynon: | = E
B) Cuila TOKa — 9TO BEJIMYMHA, onpesendemMas GopMyIIoi: | =q-t

55. 3akon Oma Jy1s ydacTKa [enu He COAEpKallero UCTOYHHUK TOKA:

a) l =U-R

Y
R

B) |=B
U



56. 3akon Oma 151 3aMKHYTOT'O KOHTYypa:

a) l =g(R+r)
6 | _(R+r)
&
&
O =R

57. 3akon Oma J1s 3aMKHYTOTO KOHTYpa B tuddeperiuanpHoi Gopme:
a) I =0 (E'l' ECT.)
6) j=c/(E+E.,)

B) T:G -E

58. DnekTpoaBmkymas cuna(d.a.c.) e

a) D10 paboTa CTOPOHHHX CHJI, KOTOPYIO OHU COBEPIIAIOT HaJ| MEPEMEIIAONUMHUCS 0 TETTH
_ ACT
3apsilaMu: € =———

A

K.

6) D10 paboTa KyJOHOBCKUX CHJI HaJl 3apsJlaMH: € =

B) DTO BhIpaXKeHue € = A, - Q

59. IlepBoe npaBusio Kupxroda:

a) AnreOpanueckas cymma TOKOB, CXOJSIIUXCS B y3Ji€, paBHa HYJIIO: Z I, =0
i

6) AnreGpanyecKas CyMMa TOKOB, CXOJSIIMXCS B y3Iie, He paBHa Hymo: » 1, #0
i

B) AnireOpanueckasi cyMMa TOKOB, BXOJISILIINX B y3€JI TOKOB BCer/a 0O0JIbIIe UCXOAAIIUX U3 y3i1a

TOKOB

60. Bropoe npasuio Kupxroda:

a) > LR =D ¢
k i

6) > LR =D ¢
k i

MZM&>Z%



61. PaboTa 1mOCTOSHHOTO TOKA:

|
A=—-t
a) U
0) A=1-R-t
B) A=U-R-t

62. MOIIHOCTEH TOCTOSSHHOTO TOKA:

) P=U-R
6) P=U-I
B P=12.R

63. 3akoH J[>oyns — JleHua:
a) Q=U-R-t
0) Q=0,24-|2-R-t

U2

B) Q:?t

64. 3axon buo — Casapa — Jlartaca:

2 dB = yolldr,FJ

3

4nr
~ yol-dr-F
0)dB="—"———
) Aar®
B) dB':ﬂOdI [3' .r]
dar

65. 3akoH Amrepa B BEKTOpHOM (opme:

a) dE =dl || - 8]
6) dF =1|dl - 8|
B) dF =B|1 - dl |

66. IIoToK BEKTOpa MarHUTHOM MHAYKIIMH YEPE3 3aMKHYTYIO IOBEPXHOCTD:

a) cDB:jéds £0

6) Du= j BdS >0



B) @,= [ BdS =0

67. MarauuTHasi NPOHUIIAEMOCTh BEILIECTBA:

a) H=1-y
6) u=1+y
w1 =1+z)

68. 3akoH 3nekTpoMarHuTHOM uHayKkuuu dapazes:

a) s-—d—d)

Tt

do

6) ei= o

T
B) &= d@-dt

69. MoIIHOCTh IEPEMEHHOTO TOKa!
a) P=U?-1.cose

6) P=1-R-sing

) P=U,, I, cosp

70. CobCcTBEeHHAs YacToTa KoJIe0aTeIbHOTO KOHTYpa:

a) a)0=\/E

1
0 =—
) @, C
B) @ =

L
Jc

71. ypaBHCHI/IC MaKCBCHHa, CBA3BIBAOIICC BCKTOP HAIIPAKCHHOCTHU SJICKTPUICCKOTI'O IOJIA E c

BEKTOPOM MATHHUTHON MHAYKIMK B (B muddepenrmansHoil hopme):

. 0B
6) VE]=-—
) 1 o



= 2

- oB
B) VE]= at

72. 3aK0H OTpa’KE€HUs CBETA:
a) Yrous oTpaskeHus! OOJIbINE YIiia Ma CHHS
0) Yron naneHus paBeH yriry OTpaKeHUs

B) YT0JI OTpa)keHHsI paBeH HYJIIO

73. 3aKOH MPETOMIICHHSI CBETA:

a) OTHOIlIEHHE CUHYCA yTJIa MPEeIOMIICHUS K CUHYCY YIJIa MaJCHUsI HE SBISETCS MOCTOSIHHBIM
0) OTHoIIEHUE CHHYCA YTJIa a/ICHUS K CUHYCY yIJla MPEeIOMIICHHUS €CTh BEIMYMHA
oTpunarciibHas

B) OTHOLIEHNE CUHYCA yTJIa MTaJIeHUs] K CUHYCY YIJIa IPEJIOMIICHUS €CTh BEJIMYMHA TOCTOSHHAS.

74. Iucniepcus cBeTa:
a) n=Ff(\o)

6) n# f(ko)

B) N=const

75. 3akoH byrepa:

a) I1=lp-¢*!
6) I=lp- ¢®
B) I=lo-ae L

76. 3axoH bprocrepa:

a)tg 9,=c (C-ckopocCTh cBeTA)
0)tg 6,=n2

B) tg 6, =const

77. KorepeHTHbIE CBETOBBIE€ BOJIHBI:
a) BomHbl, uMeroIrie BCeBO3MOXKHBIC YaCTOTHI KOJIeOaHU
0) BonHa, HEe 0TMHAKOBO YaCTOTHI U HE TIOCTOSTHHOM pa3HOCTHIO (a3

B) BonHbBI, He 0IMHAKOBOI YaCTOTHI, Pa3HOCTH (Pa3 KOTOPBIX OCTAETCS BCE BpEeMs IIOCTOSTHHOM

78. YcnoBue nHTEpHEPEHIIMOHHOTO MAKCUMyMa:



a) A=t(m-1) 4, (m=0,1,2,...)
06) A=tm 1, (m=0,1,2,...)

B) A=tm (4,)?  (m=0,1.2....)

79. YcnoBue UHTEPPEPEHIIMOHHOTO MUHUMYMA!
a) A=+(2m-1) 4, (m=0,1,2,...)

0) A=t2m4, (m=0,1,2,...)

B)A:i(2m+1)i; (m=0,1,2,...)

80. Jludpaxius cBETOBBIX BOJIH:

a) OTO sSBJICHHUE MPSMOIMHEHHOTO PACIIPOCTPAHEHUSI CBETOBBIX BOJIH B HEOJHOPOIHOMN Cpefie
0) DTO sIBJIEHME MTOJIIHOTO OTPAXKEHUSI CBETOBBIX BOJH OT KPaeB OTBEPCTUN MIIH MaJIbIX
IIPENSATCTBUN

B) OTO sIBIIEHUE OTUOAHUSI CBETOBBIX KPAaeB OTBEPCTUH I MAJIBIX MPEISATCTBHIA

81. B xakom ciydae Audpakius BOJIH 3aMeTHee:

a) udpaxius BOJIH TEM 3aMETHEE, YeM OOJIbIIIE UIMHA BOJIHBI M YEM MEHbIIIE pa3Mephl
NPEnsITCTBUHN (111€JIei) 10 CPaBHEHUIO C IJTMHOW BOJIHBI

6) CooTHOLIEHNE IJIMHBI BOJIHBI U pa3MepOB NPENATCTBUM (1eieil) He BIUSAET Ha SIBICHUE
T paKuu

B) Jludpakiuus BOJIH TEM 3aMETHEE, YeM MEHBIIIE JJIMHA BOJIHBI U YeM OOJIbIIe pa3Mephl

MPENsSTCTBUM (IEJIeH) TT0 CPAaBHEHUIO C JUTMHOW BOJTHBI

82. IndpaximonHas pemerka:

a) JludpaximonHas pemerka- 3T0 ONTHYECKOE YCTPOHCTBO, 3€PKATTbHO OTPAKAIOIIEE CBET
0) ndpakimonnas pemieTka- 3T0 ONTUYECKOE YCTPONUCTBO, MPEICTABIISAIONIEE COOO0M
COBOKYITHOCTH OOJIBIIIOTO YHCIIA TTapalIeIbHBIX, OOBIYHO PABHOOTCTOSIIMX APYT OT APYyra
hiesen

B) JludpakunonHnas pemierka- 3To JBOSIKO BBIMTYKJIasl TUH3A

83. OcHoBHas popmyna AU(paKIIMOHHON PEIIeTKHU:
a) ccosa =tka (c=at+b), k=0,1,2,...
0) csina =tka (c=atb), k=0,1,2,...



B)Sina =4

84. Yto Takoe nazep:
a) Jlazep- 3TO HCTOYHUK HE KOT€PEHTHOT'O U3TyYEHUSI.
0) Jlazep- 3TO reHepaTop BBIHYKJIEHHOTO KOTEPEHTHOTO U3Iy4EeHHUS

B) Jlazep- 3T0 HCTOYHMK CaMOIIPOU3BOJIBHOTO U3ITy4ECHUs

85. ®opmyna Bynwda - bparros (audpakiiusi peHTTeHOBCKHX JTy4ei):
a) 2d sin d=tm A (m=1,2,...)

6)dsin =1

B)dtg =1

86. Buemnuit pororddext. YpaBHeHHe DUHIITEHHA:

mv?

2

a) hv =A-

mv?

0) hv =A+

B) hv =A+ mgh

87. Kakoil nmossipusanuu He CyIIecTBYeT:
a) Kpyrosoit
6) Toueunout

B) JInuHeitHOM

88. lucniepcust — 310:
a) OrubaHue CBETOM MEJKUX MPENsITCTBUI
6) Hano>xeHrne KOrepeHTHBIX BOJIH

B) 3aBHUCHMOCTh ITOKa3aTes IpCIOMIICHUS OT JJIMHBI BOJIHbBI

89. ludpaxius — 310:
a) OrubaHme CBETOM MEIKUX MPEISITCTBHIA
0) Hanmo>xeHrne KOrepeHTHBIX BOJH

B) 3aBHCHUMOCTB ITOKa3aTes IpEIOMIICHUS OT JJIMHBI BOJIHBL



90. PeasibHbIE Ta3bl OMUCHIBAIOTCSA YPABHECHUEM:
a) Menneneera — Knaneiipona
0) YpaBuenunem Maiiepa

B) YpaBHeHueM Ban-nep-Baanbca

91. ®opmyna [1nanka:
a) E=mv?/2

6) E=hv

B) E=mc?

92. MaccoBoe 4HciIo — 3TO:
a) Macca 1 mons BemecTBa —
6) KonmuecTBO IpOTOHOB ¥ HEHTPOHOB — A

B) Macca oxHoro atoma BemecTsa — M

93. og-uacTuia — 3TO:
a) Slnpo aroma Bogopoia
0) Anpo aToma remust

B) JIro6as yacTuiia ¢ OTpUIIATEIBHBIM 3apsIA0M

94. IlnaneTapHO! Ha3bIBAIOT MOJIENb aTOMAa:
a) TomcoHa
0) Pesepdopna

B) DHHIITEHA

95. Kakoe U3 yTBepKIAEHUH SBIIAETCS OJHUM U3 MTOCTYyJaTOB bopa:

a) Uncno npoTOHOB B aTOME PaBHO YUCITY HEHTPOHOB

0) 3apsiz sapa paBeH CyMMapHOMY 3apsily 3JIEKTPOHOB

B) ATOM MO’KET HaXOAUTHCS B CTALIMIOHAPHOM COCTOSTHUM C ONPEIENIeHHOM dHepruen En, B
KOTOPOM OH HE H3JIy4yaerT.

96. HanGopImet mpoHHUKAIOEelH ClToCOOHOCTRIO 00J1a/1at0T:

a) o-JIy4H

0) B-myun

B) Y-JIy4H



IK3AMEH no nucuuminue «®u3suka»

Dk3aMeH Mo AucHUILIMHE «@®U3MKa» MPOBOIUTCS B YCTHOM ¢dopMe mo Ouseram.
DK3aMEHAIlMOHHBII OWJeT coaepXUT 4 Bompoca: JBa TEOPETHUECKUX M JIBa MPAKTUUYECKHX.
[lepBble Ba Bompoca HK3aMEHALIMOHHOTO OWJieTa SBISAIOTCA TEOPETHUUYECKUMU M OIICHUBAIOTCS
MakcuMainbHO 1o 10 OammoB kaxknablid. TpeTudd M YeTBEPTHI BOMPOCHI AK3aMEHAIMOHHOTO
Ouiiera — pacueTHbBIC 3a]]a4l, PEIICHUE KOTOPHIX OLEHUBAETCS MAKCUMYM 110 15 Gaos.

Bomnpocsl Kk 3k3aMeHy 10 JMcHUIUINHE «DU3HKA»

1. BpaaTenbHoe 1BUKEHUE MaTepUAIbHON TOUKH.

2. IlepBsIii 3ak0oH Hpl0TOHA B MEXaHMKE MaTEePUATBHON TOUKH.

3. Bropoii 3akoH HploToOHa B MeXaHHKe MaTepUaIbHOM TOUYKH.

4, Tperuii 3akoH HproToOHa B MEXaHMKE MaTepUATBHOM TOYKH.

5. Pabora B MexaHuKe MaTepUaIbHOU TOUKH.

6. DHeprus B MEXaHUKE MaTEPUATBHON TOUKH.

7. MoOIHOCTh B MEXaHUKE MaTepUaIbHOW TOUYKH.
8. 3aKOHBI COXpaHEHHUsI SHEPTUU U UMITYJIbCA B KIIACCUUECKOM MEXaHUKe.

9. PenstuBuCTCKas MexaHnKa. OCHOBHOM 3aKOH PENATUBUCTCKON MEXaHHUKH. PelsSTHBUCTCKIIA
3aKOH CJIOKEHUS cKopocTel. THTepBan Mex 1y COOBITHUSIMU B CIIELIMATIbHON TEOPUU
OTHOCHUTEJILHOCTH.
10. PenatuBucTCKast MeXaHUKa. DHEPTUANIOKOS PEIATUBUCTCKOM yacTusl. [lonHas sHeprus
PEAATUBUCTCKON YacTULIBI. PESITUBNCTCKOE COOTHOIEHUE MEXAY ITOJIHON DHEPTUEH U
UMITYJIbCOM TeJa.
11. VpaBHeHMEe HEpa3pBIBHOCTH JIJIsl TOKA KUAKOCTH B TpyOKe.
12. YpaBuenue bepHyin (3aKOH COXpaHEHUs! SHEPTUH IPUMEHUTENFHO K YCTaHOBUBIIEMYCS
TEUEHUIO HIeaTbHON KUIKOCTH). CTaTu4yeckoe, THIPOCTaTHIECKOE U TMHAMUYECKOE
JTaBJICHUE.
13. DkcnepumMenTanbHble ypaBHeHUs 1uddy3un (ypaBHenue duka). opmynsl ist

ko Punuenta quddysuu.

14. DxcniepuMeHTAIbHOE YPaBHEHHE TETUIONPOBOIHOCTH (ypaBHeHUE Dypbe). Dopmyna mist
Kod(duimenTa TErIonpoOBOTHOCTH.
15. DxcnepuMeHTanbHOE ypaBHEHHUE JIUIs1 CUJIbl BHYTPEHHETO TPEHHUS WM BSI3KOCTH (YpaBHEHHE

Heiorona). ®opmyna ans ko3 duimenTa BI3KOCTH.



16. IIpeobpazoBanus ["anmsnes B kimaccuueckoit Mexanuke. [Ipeoo6pazoBanus JlopeHia B
PETATUBUCTCKON MEXAHHKE.

17. O0benMHEHHBII Ta30BBIN 3aKOH, CBS3BIBAIONIUH 1aBieHHe P, 00beM V 1 abCONOTHYIO

Temrieparypy T ajist JaHHOM Macchl Taza M = CONSE, st oHOro0 MoJis rasa (ypaBHEHHE

Knaiinepona), ayist mro60ro urcna MoJjeit rasa (ypaBHenue MenneneeBa-Knaiinepona).

18. OcHoBHOE ypaBHEHHE MOJIEKYIIPHO-KUHETHUECKOW TEOPUH UICATBHBIX Ta30B.

19. OnswiTHBIe Ta30BbIe 3aKkoHHI (I eli-Jlroccaka, [llapms, boinsg-Mapuorra).

20. IlepBoe HauagO TEPMOAMHAMUKH.

21. Bropoe Hauano TepMOJMHAMUKH.

22. TpeTbe Ha4YaJIO TEPMOIUHAMHKH.

23. DuTponus S . CTaTUCTUYECKOE TOJIKOBAaHUE SHTPONIUU S . DHTPOIHUS B aquadaTHIECKOM

nporiecce.

24. DuTponus S . CTaTUCTUYECKOE TOJIKOBAaHUE SHTPONUU S . DHTPOIUS B H30XOPHOM U

n300apHYeCcKOM, MPOIIECCax.

25. Dutponus S . CTaTUCTUYECKOE TOJIKOBAaHHUE SHTPOIIUHU S . DHTPONHS B U30TEPMHUYECKOM

npoiiecce.

26. DnexTpocTaTuueckoe noje. PaboTa 1o nepeMerieHuto 3apsia B 3JeKTpOCTaTHYECKOM T10JIe
3axoH Kynona.

27. IpaBuna Kupxroda ams pacuera SIEKTPUIECKUX HETEH.

28. 3akon Jxoyns-JleHna uist MpOBOHUKA, TI0O KOTOPOMY TE€UET TOK.

29. Dddext Papazes.

30. 3akonbl OMa: 118 ydacTKa Lenu; A1 y4acTKa [eMu, COAEepKallero 3.71.C.; 1 3aMKHYTOH
LETH, COJIepkKaeHn 3.1.C.

31. Ilepemennslit TOK.O(HeKTUBHBIE TOKH, HAPSHKEHUSI © MOIITHOCTH B LIENH ITIEPEMEHHOTO

Toka. ITHAYKTHBHOE, EMKOCTHOE, aKTUBHOE, PEAKTUBHOE U MOJHOE COMPOTHUBIICHHS B LIETH

MEPEMEHHOTO TOKA.

32. Marretu3m. Ouzndeckne XapakKTepUCTUKA MarHUTHOTO 1outst. 3akoH bro-Casapa-Jlamaca.

33. SIByieHue IMEKTPOMArHUTHON MHTYKIIHH.

34. Cuna Amnepa. Cuina Jlopenia. @opmyiia, ONHMChIBarOIIAs IBHKEHHE 3apsijia MO JeiicTBUEM

MarHUTHOTO M JIEKTPHUYECKOTO TOJI.

35. SIByieHne caMOWHAYKIINH.

36. 3aKOHBI TEOMETPHUYECKON ONITUKH (3aKOHBI OTPAKEHUSI, TOJTHOTO BHYTPEHHETO OTPaKEHUS,

IIPEJIOMJICHU).

37. UnTepdepeHiust CBETOBBIX BOJIH. Y CJIOBUS UHTEPPEPEHIIMOHHOTO MAKCUMYMa U

UHTEP(PEPEHIIMOHHOTO MUHIUMYMA TPHU CIOKEHUH IBYX CBETOBBIX BOJIH.



38. ucnepcus.

39. [onsipu3anus CBETOBBIX BOJH. 3aKOH Majroca /i MHTEHCUBHOCTH CBETA, MPOIIEIIETO
aHaJIN3aTop.

40. PaccesiHrie CBETOBBIX BOJIH. 3aKOH Pernest 11si HHTEHCUBHOCTU PACCESHHOTO CBETA.

41. Nudpakuus CBETOBBIX BONH: nudpakius Openens, nudpakaus OpayHrodepa.

42. Jluppakiiust CBETOBBIX BOJIH Ha TpexmepHoi pemeTke. DopmynaBynbsda-bperros.

43. Ddpdext Keppa. JBoitHOE mydyenpenomiacHne

44, Ypasuenue DiHIITeHHA 7151 BHenTHero Goroaddekra. KpacHas rpanuna horodddekra.
45. Tloctynatel bopa.

46. IlpaBuna oroopa. [ledext maccsl spa.

47. 3aKOHBI paJIMOAKTUBHOIO pacmaja.

48. CootHomienue HeonpenenennocTu [ eitzendepra. Hepasencto bopa-I eitzendepra.
CootHomienue HeomnpeaeneHHocTu [ 'elizenOepra At BOIHOBBIX TAaKETOB.

49. dynnaMeHTaIbHbIC B3aUMOCHCTBHS. 3HAUYCHUST O€3Pa3MEPHBIX MTOCTOSHHBIX,
XapaKTePU3YIOMINX TH B3aUMOICHCTBUS. DU3MYECKHEe MPOLIECCHI U SBICHUS, CTOSIINC 32
STUMU B3aUMOJICHCTBUSIMHU.

50. [IpaBuna cMemeHns Ipu & | [ -pagMoaKTUBHOM pacriajie.

51. O6onoueunas MoAelNb siapa. Marudeckue siapa. Marudeckue yucia.

52. dynaaMeHTaIbHbIe B3aUMOICHCTBHS: TPABUTALIMOHHOE B3aMOJIeiCTBHE. 3HAUCHUS
0e3pa3MepHOIl MOCTOSIHHOM, XapaKTepU3yIoliei 3To B3auMoaelicteue. dusndeckue
MIPOIIECCHI U SIBJICHUS, CTOSIIINE 33 ’TUM B3aHMOJICHCTBHEM.

53. dynmaMeHTaNbHBIE B3aUMOJICHCTBUS: CUIILHOE B3aUMO/ICHCTBHE. 3HAYCHU S Oe3pa3MepHOI
MIOCTOSIHHOM, XapaKTepHu3yrouiei 3To B3aumoaeiicrsue. Gusnyeckue nporeccsl 1 sBICHUS,
CTOSIIIUE 3a STUM B3aNMOACHCTBHUEM.

54. ®dyHaMeHTaIbHbBIE B3aMMOICUCTBHS: DIIEKTPOMAarHUTHOE B3aMMOICHCTBHE. 3HAUCHUS
Oe3pa3zMepHOl TOCTOSTHHOM, XapaKTepHU3yIOIIeH 3TO B3aumoaeicTeue. dusnyeckue
MPOLIECCHI U SIBJICHUS, CTOSIIIIUE 32 ’TUM B3aUMOJICUCTBUEM.

55. dynnaMeHTaNbHBIE B3aUMOICHCTBUS: claboe B3auMoieiicTBIE. 3HAaUeHHsI Oe3pa3zMepHOi
MTOCTOSIHHOM, XapaKTePU3YIOIIeH 3TO B3anumoaeiicTBre. DU3ndeckue npouecchl U SBICHUS,

CTOSIIIVE 3a OTUM B3aUMOJICHCTBUEM.

Kpurepun onieHkH oTBeTa CTyACHTA HA IK3aMeHe

Xapaxkmepucmuxa omeema OyeHKa
JlaH TONHBINA, pa3BEpHYTHIM OTBET HA IOCTABJICHHBIM BOMPOC, IMOKa3aHA
COBOKYITHOCTh OCO3HAHHBIX 3HAaHUH 00 OOBEKTE, MPOSABISAIONIASICS B 5
CBOOOJHOM ONEpPUPOBAHUU MOHATHSIMH, YMEHUH BBIJICIUTH CYIIECTBEHHBIE U




HECYIIIECTBEHHBIC €ro MPU3HAKH, TPUIHHHO-CJICICTBEHHBIC CBSI3U. 3HaHUE 00
00BeKTE JEMOHCTPpUPYETCs HA (POHE IIOHUMAHUS €T0 B CHCTEME JaHHOW HAYKH
U MEOKIUCUUIUIMHAPHBIX CBsized. OTBeT (GOpMyIHpyeTcs B TEPMUHAX HAYKH,
U3JIOKEH JIMTEPATYPHBIM SI3BIKOM, JIOTUYEH, JOKa3aTelIeH, IEMOHCTPUPYET
ABTOPCKYIO MTO3HIIMIO CTYJICHTA.

JlaH TONHBINM, pa3BepHYTBHIM OTBET HA IIOCTABJICHHBIM BOIIPOC, IIOKa3aHa
COBOKYIHOCTb OCO3HAaHHBIX 3HaHMH 00 OOBEKTE, J10KAa3aTeIbHO PACKPBITHI
OCHOBHBIE I0OJIOXKEHMSI TEMBI, B OTBETE IPOCIEKHUBAETCS YETKAsl CTPYKTYpa,
JIOTUYECKasl IOCIEA0BATEIbHOCTh, OTPa)KaroUas CYIIHOCTb PACKPBIBAEMBIX
MIOHSITHIA, TEOpUH, sBIICHUI. 3HaHUE 00 O0BEKTE NEMOHCTpHpYyeTcs Ha (OHE )
IIOHMMAHHS €r0 B CUCTEME IaHHOW HAayKHM M MEKIUCLUIUIMHAPHBIX CBS3EH.
OTBeT U3JOXKEH JUTEPATYpPHBIM S3BIKOM B TEpMUHAX Haykd. MoryT OBITH
JOIIYILIEHbl HEA0YETHl B ONPENEICHUM IOHATUN, UCIPABICHHBIE CTYIACHTOM
CaMOCTOSITEJILHO B IPOIIECCE OTBETA.

I[aH HOHHBIﬁ, pa3BepHYTLIﬁ OTBET Ha MOCTaBJICHHBIN BOIIpOC, IIOKA3aHO
YMCHUEC BBIACINTD CYHICCTBCHHBIC N HCCYIICCTBCHHBLIC ITPU3HAKH, ITPUYIUHHO-
CJIICACTBCHHBIC CBA3U. OTBeET YeTKO CTPYKTYPHUPOBAH, JIOTMYCH, HU3JIOXKCH B
TCPMHHAX HAYKH. OIIHaKO A0MYIICHbBI HC3HAYUTCIIbHBIC OIIMOKH HIIH
HEAOYCThI, UCHIPABJICHHBIC CTYJACHTOM C IIOMOLIBIO «HABOASALINX)» BOIIPOCOB
npenoaaBaTeCiis.

JlaH monHBIN, HO HETOCTATOYHO IOCJIEOBATEIbHbIM OTBET HA IOCTABICHHBIN
BOIIPOC, HO IpPH OTOM II0Ka3aHO YMEHHE BBIIEIUTh CYLIECTBEHHBIE W
HECYUIECTBEHHbIE IPU3HAKW U IPUUYMHHO-CIEACTBEHHbIE CBsi3U. OTBeET 3
JIOTMYEH U U3JIOKEH B TEPMUHAX HAyKU. MoryT ObITh JomyleHbl 1-2 omunoKu
B OINpEIENIEHUN OCHOBHBIX TOHSATUH, KOTOpPbIE CTYAEHT 3aTpyIHSETCS
VICIIPDABUTH CAMOCTOSITENBHO.

JlaH HEeOCTaTOYHO NOJIHBIA M HEJAOCTATOYHO pa3BEpHYTHIM OTBET. JIormka u
MOCJIEI0BATEIbHOCTh U3JIOKEHHUSI UMEIOT HapyleHus. JlomyiieHsl ommoOKky B
PacKpbITUU TOHATHH, ynoTpeOneHun TepMUHOB. CTylEeHT HE CHOCOOEH
CaMOCTOSITENIBHO BBIJCIINTE CYHIECTBEHHBIE M HECYILIECTBEHHBIE NIPU3HAKU U 3
NPUYMHHO-CIEICTBEHHbIE CBSI3U. CTYAEHT MOXET KOHKPETU3HpPOBATh
0000I1IeHHbIE 3HAHMS, JI0Ka3aB Ha MpUMEpaX HUX OCHOBHBIC MOJIOKEHUS
TOJIBKO C TIOMOIIbI0 TmpemnoaaBaTens. PedeBoe odopmiienue Ttpelyer
NIONPABOK, KOPPEKLIMU.

He nomyuens! oTBeTH 10 6a30BBIM BOIPOCAM JTHUCHUIUINHBL. 0

3a yCTHBIN OTBET Ha 9K3aMeHe CTyAeHT nojirydaet 0-50 6aos.
CTyneHTbl, MOMYYHBILIUE B X0JI€ TEKYILEro U pyOesKHOro KOHTpoJIst 56-100 6aios,
ABTOMATHYECKH TOYYAIOT COOTBETCTBYIONIYIO YK3aMEHAIIMOHHYIO OIEHKY.

PesynpTupyrommas oleHKa CKJIaJbIBaeTCs 0 COOTBETCTBYIONIEH (opMyrie ¢ yIeTOM TeKyIei
yCIIEBAa€MOCTH, PE3YJIbTaTOB PyOEKHBIX aTTeCTalli M YCTHOI'O OTBETA Ha HK3aMEHE.

9. YueGHo-MeTOaAMYecKOe M HHPOPMALMOHHOE O0ecTieyeHHe JUCHUTITUHBI (MOTYJIs1)
a) OcHoBHas1 IMTEpaTypa

1. CaBenwseB U.B. Kypc obmieit ¢pusuku: 1.1, M.: Hayka, 1989.
2. CasenneB U.B. Kypc o6mieit pusuku: 1.2, M.: Hayka, 1988.



3. CaBenweB U.B. Kypc obmieit ¢pusuku: 1.3, M.: Hayka, 1989.

4. Tpobumosa T.U. Kypc ¢usuxu, M.: BIII, 1985.

5. JlaBpora U.B. Kypc ¢uzuku, M.: [Ipocemenue 1981.

6. Tuxomupos 0.U. JIabopaTopubie pabOThI MO KypCy (PU3UKH C KOMIBIOTEPHBIMU MOJICIISIMU
7.3em0aroB X.b., MkprteiueBa H.M. ®usnueckuii npaktukyM «MexaHuka. MonexymnspHas
busuka» Braaukaskas. U3a. COI'Y ,1992.

0) JomoiHuTEIbHAS JIUTEpaATypAa:

Hponos E.N. OcHoBHBIE 3aKOHBI MeXaHUKHU. M., Beicias mikoia, 1985
Hponos E.N. Dnekrpomaruerusm (ocHOBHBIE 3aK0HbI). M.- Cankr-IletepOypr, Hayka-
n3matiut, 2000.
I'pubos JI.A., IlpoxodseBa H.U. OcuoBsl puzuku. M., ®uzmatiut, 1995.
Jlannc6epr I'.C. OnTuka, M., Hayka, 1976.
Koznos C.H. Kone6anus u Bonusl, M., U3n. Mock. yausepcureta, 1991.
CagenneB 1.B. CoopHuUK BompocoB u 3a1a4 o ¢usuke, M., Hayka, 1988.
Bonbkenmrreiin B.C. CoopHuk 3aia4 mo obmiemy kypey ¢usuku, M.: Hayka 1990.
bepkneesckuii kype ¢pusuky, 1. I - V, M., Hayka, 1977.
3ucman I'.A., Togec O.M., Kypc obmieli ¢pusukwy, 1. I - 111, M., Hayka, 1972.
10. Kanamnukos C.I'. DnexktpuuectBo, U3a. 4-e nepep. u non. U3a. Hayka, M. 1977.
11.  T'omxaeB H.M. Ontuka. Y4. moco6. 115 By30B M. Briciias mikona, 1977.
12. benos JI.B. Mexanuka. M., U3a. ®usnueckoro ¢-ra MI'Y um.M.B.JlomonocoBa, 1998.
13.  benos /I.B. DnextpomarneTusm u BosHOBas ontuka. M., 31, MockoBcKoOro
rocygapcrBeHHOro ynuepcutera uMm.M.B.JlomoHocoBa, 1994.
14. MartseeB A.M. MexaHuka u TeOpusi OTHOCUTENLHOCTH, M., Bricmas mkona, 1976.
15. MarseeB A.H. Monekynsphas ¢puzuka, M., Beiciias mkosna, 1981.
16. MartgeeB A.H. DnextpudectBo u Maruetusm, M., Beicias mkosna, 1983.

CoNoOR®WGNE

17. MartseeB A.H. Ontuka, M., Beicmmas mkona, 1985.

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

19. CyopuKn.D. HeoObikHOBeHHAas (hr3rKa OOBIKHOBEHHBIX siBNeHUH, T. 1-1I, M., Hayxka,
1987.

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

21.  Jlewizep J. Co3naBas kapTuHy BCelieHHOM, M., Mup, 1988.

22. ActaxoB A.B. Kypc ¢usukwy, 1. [, M., Hayka, 1977.

23. AcraxoB A.B., Hlupoxos KO.M. Kypc ¢usuku, T. II - 111, M., Hayka, 1983.

24.  Jlernap A.A., SAABopckuit b.M. Kypc ¢uzuxu, M.; BIII, 1989

25.  UYepros A.I'., BopoOnéB A.A. 3amaunuk mo ¢pusuke, M. B1]J] 1988.

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

27. Hponos UN.E. 3amauu o o6mieit pusuke, M.: Hayka, 1988.

28. SABopckuii b.M. Cenesnen FO.A. CripaBoyHO€ pyKOBOJCTBO MO (GPU3HMKE ISl IOCTYII. B
BY3bl U camoo0Opa3zoBanus. U3n. 3-e ucnp. M. Hayka. 1984.

29.  Esrpadosa H.H., KarauB.JI. Kypc ¢pusuku. V4. moco6. 1is moarot. oraen. By3oB.M3a. 2-
e, mepep.u aon. M.,Beiciias mkoina,1978.

30.  T'epmenson E.M., Manos H.H. Kypc o0mieit ¢pusuku: Y. moco6. st CTyAeHTOB Gu3-
Mart (ak. Tmen. MHCT. 2-e u3n.,nepepad. — M.: [Ipoceemenne 1987. 304c.

B) UHTEepHET-pecypehbl

OGecrniedeH AOCTYN K COBPEMEHHBIM MPOQEeCCHOHAIBHBIM 0a3aM JaHHBIX, HHPOPMAIIMOHHBIM
CIPAaBOYHBIM H IMOMCKOBBIM cucteMam (oubanorexka COI'Y):

- bubmoTteke e-library,

- JIIEKTPOHHOH Oubimoreke auccepranuii PI'b,



- yHUBEpCHTETCKO# Onbimoreke online;

coOcTBeHHBIM OuOIHOTpaduecknuM 0a3am JTaHHBIX:

- QIIEKTPOHHOMY KaTaJory,

- QJIGKTPOHHOU KapTOTEKE KYPHAIbHBIX CTAaTEH,

- QIIEKTPOHHON KapTOTEeKe aBTOpe(epaToB AUCCEPTALMHA U AUCCEPTALHHA.

PeKOMeH)IyeMI:Ie HHTEPHET-aApeca 1mo (bmmce:

http://www.sciteclibrary.ru AreHTCTBO Hay4YHO-T€XHHYECKOM nHpopmaluu. Hayuno-
TEXHUYECKass OMOIMOTEKA

http://www.fgupniisk.ru Texaosnornu XXI Beka. PI'VII BHUNCK
http://www.newlibrary.ru Hosas snekTpoHHas 6u0IH0TEKA

CoBpeMeHnHbIe MPo(ecCHOHATbHBIE 0a3bI JAHHBIX H HH(POPMAIMOHHbIE CIIPABOYHbIE
CHCTEMBI

https://apps.webofknowledge.com/ - baza nanusix Web of Science
https://www.scopus.com - ba3a ganHbix Scopus

https://data.gov.ru - [Toptan oTKpBITEIX JaHHBIX Poccuiickoit deneparuu
http://mon.gov.ru/ - MunuctepcTBO 00pa3oBaHus U Hayku Pd

https://elibrary.ru/ - baza nanueix HayuHoii anekrpornoit 6ubimorekn eLIBRARY.RU

http://www.gks.ru - Poccrar — denepanbHas ciy:x0a rocy1apCTBEHHON CTaTHCTUKA

N o g s~ wDh e

http://www.iep.ru/ru/publikatcii/categories.html  denepanbhbrii
oOpa3oBarenbHbIi mopran. JxkoHomuka. Corponorus. MeHeHKMEHT

8. https://rosmintrud.ru/opendata - ba3a oTkpbIThIX JaHHBIX MuHTpYaa Poccuu

9. WWW.ECON0omy.gov.ru - bassl 1aHHBIX MUHHCTEPCTBAa 3KOHOMHUYECKOTO Pa3BUTHUS U
Toprosiu Poccuun

10.  https://www.polpred.com - DnektponHas 6a3a ganubix "Polpred.com O630p CMU"
11.  www.edu.ru - mopran «Poccuiickoe 0Opa3zoBaHue»

12.  www.school.edu.ru - «Poccuiickuii 0011c00pa3oBaTeIbHbII MOPTAID)

13.  www.humanities.edu.ru — nopran «ConnuaabHO-TyMaHUTAPHOE M MTOJUTOIOTHUYECKOE
oOpa3oBaHUEY.

14. http://school-collection.edu.ru — enunas koyutekuus UPPOBBIX 0OPA30BATEIBHBIX
pecypcoB.

15.  http://fcior.edu.ru — denepanbHbIii IeHTP HHOOPMAITHOHHO-00PA30BATEILHBIX

pecypcos..

CocTaB JTNIEH3HOHHOTO M CBOOOTHO PACITPOCTPAHSIEMOT0 MPOTPAMMHOT0
obecrieyeHusl, B TOM YHCJIe 0T€YeCTBEHHOr0 NPOM3BO/ICTBA

\ Ne i/ \ HaumeHnoBanue \ Ne norosopa (JIMUEH3HSA)




Windows 7 Professional

Ne 4100072800 Microsoft Products (MPSA) ot
04.2016 .

Office Standard 2016 Ne 4100072800 Microsoft Products (MPSA) ot
04.2016 1.

AHTHBUpPYCHOE Nel7E0-180222-130819-587-185 ot 26.02. 2018 mo

nporpammuoe obecriedenue | 14.03.2019 r, npoanena go 2021 r.

KasperksyTotalSecurity

[Iporpamma qyist 9BM «bank
BOITPOCOB JIJIs1 KOHTPOJISt
3HAHUI

Pa3zpaboTtka Ccory CBUIETENBCTBO 0
FOCYJAapCTBEHHON pErucTpanuyd MNporpaMMmbl IS
OBM Ne2015611829 ot 06.02.2015 r. (6beccpouno)

CiscoWebex- Cucrema

00O Aiicreknorosop Ne J[83-2020 ot 10.08.2020-

> MIPOBEICHNS BEOMHAPOB. 10.08.2021 1.
Cuctema moucka TeKCToBbIX | Ne795 ot  26.12.2020  (meiicTBUTENEH /0
6. 3aMMCTBOBAHUU 30.12.2021r) ¢ 3AO «Antu-Ilnaruar»
«Antumnaruar.BY3»
[Iporpammuoe obecrneyenue | CBoO6OIHOE MIPOrpaMMHOE obecrnieueHue
7 TUIs penaktupoBaHus | (6ecCpoUHO)
' XUMHYECKHX  dopmyn  ISis
Draw
8 Cucrema tectupoBaHus | Ne468 or 03.12.2013 HIT  Cyurarynus
' Sunrav WEB Class P.T.(6Geccpouno)

DnekTpoHHas 6ubInoTeKa

https://dvs.rsl.ru

1. | muccepranuu u aBTopedeparos TpeOyercst peructpaiiys B OUOINOTEKE
PI'B(OB/] PT'B) cory
ObC"YHuBepcurerckas Oubnmoreka | https://biblioclub.ru
2. ONLINE" Tpebyercs peructpanuss B OubnuoTexe
cory
3BC «Hayunast ~ smekrtponHas | http://elibrary.ru.
3. o6ubnuoteka eLibrary.ruy» TpeOyercsi peructpanuss B OHOIHOTEKE

cory

VYHuBepcanbHas 6a3 naHHbIX East

https://dlib.eastview.com

dapmarieBTHYECKOMY 00pa30BaHMIO,
a TaK)Ke 10 €CTeCTBEHHBIM M TOYHBIM
HayKaM B LI€JIOM.

4 View Jlorun: Khetagurov; ITaponb: Khetagurov
OBC  «Koncymprant  ctyaeHrtay | http://www.studentlibrary.ru
CryneHueckas anekTpoHHas | TpeOyercss perucrtpauus B OHOIHOTEKE
5 oubmmoreka mo wmeaunuackomy u | COI'Y

OBC «lOpaiiT» - oOpazoBaTenbHas
cpeda, BKIIOYAIOLIAs BHUPTYaIbHbIH
YUTaJIbHBIA  3a71  y4eOHUKOB U
6. | yueOHBIX MOCOOMI OT aBTOPOB W3
BeIylmux BY30B Poccum mno BceM
HaIlpaBJICHUSAM U CHEIMATbHOCTSIM

www.hiblio-online.ru

Tpebyercs peructpanuss B OuOIMOTEKE
cory

10. MaTepuaibHO-TEXHUYECKOE o0ecriedeHne THCHUTITHHBI (MOXYJIA)

YuyeOHble ayauTOpUM  AJS

NMPOBeIeHUsI

3aHATHIl JIEKIIMOHHOI'0 THUIIA,

CEMUHAPCKOI0 THIA, KYPCOBOI0 NPOEKTHPOBAHUS (BBINMOJHEHUS KYPCOBBIX pPadoT),
TPYNNOBBIX 1 MHAUBUAYAJIbHBIX KOHCYJIbTAUMN, TEKYIIEr0 KOHTPOJISI U MPOMEKYTOYHOMI



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

aTTecTAllMd, a TAaK)Ke CAMOCTOSITEJbHON PadoThl 00y4arUIMXCS: IPENoJAaBaTeIbCKUN
CTOJI; CTYJI; CTOJIbI O0YYAIOIIMXCS; CTYJbs; KJIacCHAas JOCKa.

OO0opynoBaHue: KOMIBIOTEPHI JII KOMIIBIOTEPHOI'O KJIacCa B KOMIUIEKTE C MPOTPAMMHBIM
o0ecrnieueHreM, BBIXOJOM B ceTh VMIHTEpHET M OCTYNOM B 3JEKTPOHHYIO 00pa3oBaTENIbHYIO
cpeny COI'Y.— 22mt, nctouHuKku OecriepeOoiHOro MUTaHuUs.

IIporpammuoe odecneuenne. Microsoft Windows 7 Professional; Microsoft Office Standard
2016; 7-zip; WInRAR; Adobe Acrobat Reader; STDU Viewer; Mozilla Firefox; Google
Chrome; Kaspersky Free (Ceo6oanoe ITO); Cucrema tectupoBanus Sunrav WEB Class
(Beccpounoe T10); [IporpamMmmHoe obecrieueHue Ui peIaKTHPOBAHUS XUMHYECKUX (opmyi SIS
Draw (beccpounoe I10); Koncynprant mmoc; CucremMa MoucKa TEKCTOBBIX 3aMMCTBOBAaHHM
«Antunnaruar.BY3»; [Iporpamma s O9BM «bank BopocoB /11 KOHTPOJIsS 3HaHUK»; ["apaHT;
Cisco Webex; neMoHCTpalMOHHbBIE U y4eOHO-HATJISAHbIE TOCOOUs (BHICOIIPE3CHTALIHS).
bubauorexka, B TOM uMc/Ie YMTAJbHBIH 3aj: croibl, cTylbs; [IK oOyuarommxcs, c
MPOrpaMHbIM 00eCIeYeHHeM, BBIXOJIOM B ceTb MHTepHET U AOCTYNOM B DJIEKTPOHHYIO
obpazoBarensuyto cpeny COI'Y.

IIporpammuoe odecneuenune. Microsoft Windows 7 Professional; Microsoft Office Standard
2016; 7-zip; WInRAR; Adobe Acrobat Reader; STDU Viewer; Mozilla Firefox; Google
Chrome; Kaspersky Free (CBo6oanoe 110);

OBbC «YuuBepcuterckas oudanoreka ONLINE» https://biblioclub.ru;

ObC «Koncynprant crygenray http://www.studentlibrary.ru crynendeckass 3meKkTpoHHas
OubaMoTeKa IO MEIUIMHCKOMY H (papManeBTHYecKOMYy OOpa3oBaHHWIO, a TaKXKe I10
€CTECTBEHHBIM M TOYHBIM HayKaM B IIEJIOM;

OBC «OpaiiT» - oOpa3oBaTenpHas cpena, BKIIOYAMONMAS BEPTYAIbHBIA YWTAIBHBIA 3all
y4eOHMKOB M Y4eOHBIX MOCOOMI OT aBTOpPOB U3 BeOylmuX BYXOB Poccum mo Bcem
HaTpaBJICHUAM | CrielaaIbHOCTIM WWW.biblio-online.ru;

JEMOHCTPAIMOHHBIE U y4eOHO-HATTISAHbIE TOCOOUS (BUIEOMPE3CHTAIIHS).



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



