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1. Crpykrypa u o0masi TPy10€eMKOCTh TUCIHILIMHBI

OO01mast TpyA0eMKOCTh JUCHIUILUINHBI cocTaBisieT 5 3auetHbix equnuil (180 gacos).

Ounas ¢popma oOyueHus 3aouHas
dbopma
oOy4eHus

Kypc 1,2
Cemectp 2-3
Jlexuun 26
ITpakTueckue (CEMUHAPCKUE) 3aHATUS -
JlaGopaTopHble 3aHATHS 26
KoHcynpranuu
HToro ayniuTOpHBIX 3aHIATHIA 52
CamocTosTenpHas paboTta 101
KypcoBas pabora

PopMa KOHTPOJIA
DK3aMeH +
3auer +
OO011ee KOIMYeCTBO YacOB 180

2. Ilesin ocBoOeHMSI JUCUHMILIHHBI

Hens xypca «®@u3zuka» — GopMUpPOBaATH y CTYICHTOB 00IIee Ppru3nyeckoe MUPOBO33PEHUS
Y pa3BUBaATh (U3NYECKOE MBIIIJICHHE,

-J1aTh TIOHUMaHUE COBPEMEHHBIX MPEJICTABICHUIA O CTPOCHUH U SIBJICHHSX, TPOUCXO/ISIINX
B HEXKUBOU U )KUBOU IIPUPOLE;

-BBIpa00OTaTh  OKCIICPUMEHTAIILHBIC  HABBIKH, HEOOXOJUMBIC JUIS  MPAKTHYCCKON
JeSITEIbHOCTH.

3. Mecto qucuuminnbl B crpykrype OOII 6akanaspa
Jucuunnuna «®usnka» otHocutes K bioky 1. uciunnunsl (Mmogynun) OOs3arenbHas 4acTb.
ObecnieunBaeT MOAroToBKY Oakanaspa 1o HampasieHuto 29.03.05 KoncrpyupoBanue usaenui
JIETKOM NPOMBIIIJIEHHOCTH M SIBJIsSIETCS 0a30BOM Ul YKa3aHHOTO HarpapiieHUs. J{McUuIuimHa
U3y4JaeTcs B TCUCHHE JBYX CEMECTPOB.
Nnnexc muctmmumeel: 51.0.06.

4. TpeOoBaHus K pe3y/ibTaTaM O0CBOCHUS AU CHHMIIIMHBI
W3yuenne JaHHOM TUCHMILIMHBI 0a3upyeTcsl Ha 3HAHUU KYypCcOB (PU3UKU, MAaTEMATUKU U
MH(OPMATUKH, U3y4aeMbIX B CpeJIHEH IIKOJIE.
OcHOBHBIE MOJOKEHUS AUCHUIUIMHBI JT0JKHBI ObITh MCIOJIb30BaHbI B JaIbHEHUIIIEM MTPU

HU3YUCHUHN JUCHUIIIINH: MCTOAbI MaTeMaTH4eCKOM (I)I/ISI/IKI/I, TCOPCTUYICCKAd MCXaHUKaA.



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]
MaTeMaTUYeCKOr0  MU3AENUN JIETKOM 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 ITPOLICCCOB
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 0CBOCHUS TMCHMILINHBI 00y4aIOIMIACH T0JIKEH:

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)

i CamocTosiTenpHas
auMCHOBAHH pabora OrneHka Jutepar
e TeM 3ansaTus ®op
Ne CTYIICHTOB ypa
e (BOTIPOCOB), MBI
o HA3y4aeMBbIX I10 T T1a6 C KOHT
~ . OACpKaHHUEC .
JlaHHO# (ng;a 5 a Yacel sep pons | min | max
MCIAILIAHE pabora (1acoB)
1 Kunemaruka. 2 Teopus omubdok ’ 1 5 [1-14]
2 AwHamuka . Wsmepenns 4 B B
MaTepuaIbHOU JIMHEHHBIX pa3MepoB Hedopmanms
v TOHKH. 2 TBEPABIX TEH U TBEPAOrO TeIIa 1 5
PaBHCHUA OMpEeICIICHHE UX
ABHKCHUA H IUIOTHOCTH
3aKOHBI
COXpaHCHHS.
3 DneMEeHThI . .
MEXaHUKH 5
JKUAJIKOCTEN
4 ToTeHLMATbHOE Omnpenen. ycKkopeHust . _ _
TI0JIe CHIL 3EMHOTO
DeMeHTH 9 noJist TArotenus g 1 5
crieUaIbHOM METOJIOM
TEOpHUH MaTeMaTHuy.
OTHOCHUTEIILHOC MasITHHKA
TH
Omnpenen.
5 Monekynspro- ornomenus C, /C, A SBneHns - -
KHHETHYCCKast
Teopust MetoaoM Kiemana- I€peHoca.
N —_— Je3opma u metogom OcHoBeI
ra3§B OCHOBEI 2 CTOSTYUX BOJH (4) TepMoanHaAMU 1 5
: Orp. KOHIEHTpAIl. Ku.
TEPMOAMHAMHK
" pacTBoOpoB
PeasibHble Ta3bl. TOAPAMETPH.
METOJIOM
6 CBoOoHBIC 2 3aryxarorue - 1 5 -
KoJIeOaHusl. WBBIHYKICHH
bIC KOJICOAHUS




Bounbl B
ynpyroi cpene.
DIEeKTPOMAarHuT

HBIE BOJIHBI.
[xana
3JIEKTPOMarHuT
HBIX BOJIH.

Omnpenern.

ko3 drnreHTa
BHYTPECHHETO TPCHUS

KHUIOKOCTH

meroaoM Crokca (2)

Ipy6Ge
HKH.
arTec

DNEeKTPOCTaTHK
a

TlocTossHHBIHA
3JIEKTPUUYECKUI
TOK.
MarueTnsm.
MarautHoe
rnoJje

W3mepenue

COIIPOTHBIICHHE
rajJbBaHOMETpA.
IlynTpoBanue
rajJbBaHOMeETpa

DneKTpuy.
TOKH B
JKHIKOCTSX.
3aKOHBI
AJIEKTPOIH3a

10

DNeKTPOMAarHuT
Has MHAYKIIUA.
YpaBHeHus
Makcsenna

MaruuTHbie
CBOMCTBa
BEIIECTBA

11

Csert-
3IIEKTPOMArHU
THas BOJIHA

12

Wutepdepenim
s uaAGpaKIus
cBeTa

13

3apoxxaeHue
KBaHTOBBIX
IPECTaBIEHU
i. Ctpoenue
aToMma,
KBaHTOBBIC
YyHCcIa.
®dusuka sapa
u
3JI€MEHTaPHBI
€ 4aCTHUIbI

N3mepenune

TeMIIepaTyphbl.

TemaoBoe
U3J1y4YEHHE

Hrorosasa
KOHTPOJIbHAS
paboTa

Hroro:

26

26

101

OK3.




6. O0pa3oBaTebHbIE TEXHOJIOTHH

AKTHBHBIE (GOpMBI 00yUeHUsI
- JJeKIusi-0ecela - HEMOCPEACTBEHHBIN KOHTAKT MpenoAaBares ¢ ayauTopuen - nuanor. Io
X0y JIEKLMM IMpernojaBaTesib 3aJaeT BONPOCHl JUIsl BBIACHEHHWS MHEHUH U ypOBHS
OCBEZIOMJIEHHOCTH CTYJIEHTOB 10 paccMaTpuBaeMoil npoodieme;
- JIEKIUSA-TUCKYCCHSI - CBOOOJHBIN OOMEH MHEHHUSIMH B XOJ€ H3JI0KEHHUS JIEKIIHOHHOTO
Mmatepuaia. [IpenonaBarens akTUBU3UPYET yd4acTHE B 00CYKJICHUU OTJEJIbHBIMU BOIIPOCAMH,
COIOCTABIIIET MEXKIY COOOW pa3nuyHble MHEHHS M TE€M CaMbIM pPa3BUBACT JUCKYCCHUIO,
CTPEMsICh HAIIPaBUTh €€ B HYKHOE PYCIIO;
- JIeKIMsl ¢ IPpMMeHeHueM 00paTHOM CBSI3M 3aKJI0YacT B ce0e TO, YTO B Hayalle U KOHILE
KaX/10T0 pa3ziesnia JIEKLUH 3a/1at0TCs BOIPOCHL. [1epBblil - 1151 TOro, YTOObI y3HATh, HACKOJIBKO
CTYJICHTBl OpPUEHTHPYIOTCS B H3JIaraéMOM MaTepuasie, BOIPOC B KOHLE paszzaena
IpeJHa3HaueH [yl BBISICHEHUS CTEIIEHH YCBOSHMSI TOJIBKO YTO U3JI0KEHHOro Matepuana. [Ipu
HEYJIOBJIETBOPUTEIBHBIX PE3yJbTaTaX KOHTPOJIBHOI'O OINpOca IMPENoIaBaTeslb BO3BPAILlAETCs
K YK€ IPOYUTAHHOMY pa3fiesly, U3MEHMB IIPH TOM METOJIMKY [10/1a4y MaTepuaa;
- mnpoOJjieMHasi JIeKUMsl ONUPAETCsl Ha JIOTMKY IIOCJIEAO0BATEIbHO MOJAEIUPYEMBIX
NPOOJEMHBIX CHUTyallUd IyTeM IIOCTaHOBKM IPOOJIEMHBIX BONPOCOB WIM NPEAbSBICHUS
npoOnemMHbIX 3aaa4. [IpoOneMHBI BOMPOC - O5TO JAMAIEKTHYECKOE IPOTHBOPEUUE,
TpeOyrolee sl CBOEro pPELICHHs pa3MBbILIUICHUs, CPaBHEHHUs, NOUCKA, NPUOOpETeHUs U
MIPUMEHEHUsI HOBBIX 3HaHUU. [IpoGneMHas 3amada CONEP)KUT JONOJHUTENIBbHYIO BBOJIHYIO
MHGOpMaLHIO U PU HEOOXOMMOCTH HEKOTOPBIE OPUEHTUPHI ITOKCKA €€ PeIIeHUS;
- NPOrpaMMHMPOBAHHASl JIEKUMS - KOHCYJbTAlMsl - IMPENoJaBaTellb CaM COCTaBIseT U
npeJuiaraeT ooydaeMbelM Bompochkl. Ha MOAroTOBIEHHBIE BONPOCH! MpenojaBareib CHaydana
MIPOCUT OTBETUTH CTYAEHTOB, a 3aT€M IPOBOJIUT aHAIU3 M OOCYKIEHHE HEMpPaBUIIbHBIX
OTBETOB.

HNuTepakTuBHbie GopmMbl 00yUeHusl.

- OOcyxnenue B rpynmax. ['pynnoBoe oOcyaeHHE Kakoro-iu0o BOINpoca HaNpaBiIeHO Ha
HAXO0X/IEHUU MCTUHBI WIM JTIOCTH)KEHUE JIYYILIEero B3auMONOHUMaHUs. ['pynmnoBbie o0Cy)aeHUs
CHOCOOCTBYIOT JIYUIIEMY YCBOCHHUIO H3y4aeMOro MaTepuaia.

- Muckyceusi. Kak mMHTepakTUBHBIN MeTOJ OOYy4YeHMs] O3HA4YaeT MCCIeJO0BaHUE WIM pa3dop.
Y4eOHOHI AucKyccuel Ha3bIBaeTCs lieJieHaNpaBIeHHOE, KOJJIEKTUBHOE 00CYX/IEeHHE KOHKPETHOM
po0OJIEMBI, COMPOBOKAIOLIEECS] OOMEHOM HAEIMHU, CYKICHUSIMU, MHEHUSIMU B TPYTIIIE.

- KosutokBuyMm. KoutokBuyM - Buj yueOHO-TEOPETHUUECKUX 3aHATHUH, NMPEICTaBIAIOUINA cO00i
rpynmnoBoe oOCYXJIEHHE TOJ PYKOBOJACTBOM IIpenojaBaTelisi JOCTaTOYHO IIMPOKOTO Kpyra
npo6JeM, HalpuMep, OTHOCUTEIBHO CAMOCTOSITEILHOTO OOJIBILIOTO pa3/esia JIEKIMOHHOTO Kypca.
- IIpoGaemnoe oOydenume. B ycioBusx mnpoGneMHOro oOydeHHUs MPOUCXOTUT AaKTHUBHOE
OBJIJICHUE JIMYHOCTBIO TEMH IpHUEMaMH, CIIOCO0aMH, KOTOpble Hambosee XapaKTepHbI s
0001 TBOPUECKOU JEATEITHHOCTH.

WHHOBanmoHHble cOCOOBI M METOJbI, HCHOJb3yeMble B 00pa30BaTENIbHOM IpOLIECcCe
OCHOBaHbl Ha MHCIIOJNb30BAHUM COBPEMEHHBIX JIOCTH)KEHUH HayKh U HH(POPMAMOHHBIX
TEXHOJIOTHI M HAaIpaBJIEHb] HA TOBBIIIEHUE KaueCTBa MOATOTOBKHU ITyTEM Pa3BUTHSI y CTY/IEHTOB
TBOPUYECKHUX CIIOCOOHOCTEH M CaMOCTOATEIbHOCTH (METOAbI MpOoOJIEeMHOro OOydeHus,
UCCIIEIOBATEIbCKIUE METO/bl, TPEHUHTOBBIE (DOPMBI, PEUTHHIOBBIE CHCTEMBI OOYyYEHHUS U
KOHTPOJIS 3HAHUH | JIp.).

Buneoxondepenuusi — ceanc BujeokoHpepenucsszu (BKC) — 310 TexHomorus
MHTEPAKTUBHOI'O B3aUMOJEHUCTBUS JBYX U 0o0Jiee y4aCTHHKOB 00pa30BaTEILHOrO IMpolecca A
oOMeHa nHpopManueil B pealbHOM PeXHME BPEMEHHU.



Hcnonb3yloTcsi  MHTEPAKTUBHBIE  METOABl  OOYYEHHs: CHTyallMOHHbBIE  3aJaudu,
UCCIIEIOBATENILCKUNA MeTo] OOydeHHs, [eJOBbIE WUIphbI, MOArOTOBKA M MyOJMYHas 3alluTa
pedeparoB. Mcronb3yroTcs peUTHHTOBast TEXHOJIOTUS, TEXHOJIOTUHU TUCTAHIIUOHHOTO OOYUCHHS.
Hcnonb3yloTcsi MHTEPAaKTUBHBIE METO/IbI O0YUEHHSI: CUTYaIlMIOHHBIE 3a/1a4H, UCCIIEI0BATEIbCKUI
MeTo 00yueHHsl, JeTIOBBIE UTPhI, TOJArOTOBKA U MyOIMyHast 3a1uTa pedeparos.

TexHosorust 3JIEKTPOHHOTO 00y4YeHHMsl (peaqu3yeTcsi HpU TOMOIIM 3JIEKTPOHHOM
uHpopManroHHo-00pa3oBarenbHoi cpenbl (QMOC) COI'Y npu ucnons3zoBanuu pecypcos DbC,
IIpU NPOBEIEHUU aBTOMATU3UPOBAHHOT'O KOMIIBIOTEPHOI'O TECTUPOBAHUS U T. J1.).

Hcnonb3ytoTcs  OauIbHO-PEHTHHTOBAsT CUCTEMa  OICHKM  3HAHWM, TEXHOJIOTUH C
IpUMEHCHHEM JUCTAaHIIMOHHOTO 00yueHus Ha miatdopme http://Ims.nosu.ru/.

Ilpumeyanus:

- Bce Buabl yueOHON paboOThl MOTYT MPOBOAUTHCSA JUCTAHIIMOHHO HAa OCHOBE JIOKAJIBbHBIX
HOopMaTUBHBIX akToB COI'Y.

- B umemsx peanuzanmuy UMHAMBUIYATBHOTO TMOAXOJa K OOYYEHHIO CTYIEHTOB,
OCYIIECTBIISIIONINX ~YYEOHBI Tpomecc M0 HWHAWBUAYAJIBHOW TPAGKTOPHH B  PaMKax
WHAUBUAYAILHOTO padodero IjiaHa, U3yuyeHUEe JAaHHOW TUCIMILIMHBI MOXET OCYIIECTBISATHCS
Yyepe3 HHIAMBHIYaJIbHBIC KOHCYJIBTAIlMM TIPENOAaBaTelss OYHO, B Yachl KOHCYJIbTAlUH, IO
9JICKTPOHHOM TIOYTE, a TaKKe C HCIOJIh30BaHUEM Cisco Webex Meetings, mirardopmsl
JMCTaHIMOHHOTO 00yueHus Moodle, nuunbli kabuner cryaeHTa Ha opraie COI'Y, apyrux
anementoB OUOC COI'Y.

7. Y4eOHO-MeToAHYecKoe 00ecneuyeHne caMoCTOATEIbHOIH padoThl

CamocrosiTenbHas paboTa 00y4YaroImUXCs SIBISIETCS OJTHUM U3 BUJIOB YUCOHBIX 3aHSTHI.
CamocTtosTenbHas paboTa MPOBOJUTCS C LEIBIO:

— CHUCTEMAaTH3aIluH U 3aKPEIUICHUS TIOTYYSCHHBIX TCOPETUYSCKUX 3HAHUH U MTPAKTUICCKIX
YMEHHI 00yJaromuXcsl CTYJACHTOB;

— yrIyOJICHHS U PACITUPEHUS TEOPETUICCKUX 3HAHUH;

— (dopMupoBaHMS YMEHHI HCHOJIB30BaTh HOPMATHBHYIO, IPaBOBYIO, CIIPABOYHYIO
JIOKYMEHTAITUIO U CTICIIHATIBHYIO TUTEPATypPy;

- (GopMUPOBaHUSA CAMOCTOSITEIHHOCTH MBIIUICHUS, CIIOCOOHOCTEH K CaMOpPa3BUTHIO,
CaMOCOBEPIIICHCTBOBAHHUIO M CAaMOPEaTH3aIHH;

— pa3BUTHS UCCIIEIOBATEILCKUX YMEHUH.

CamocrosiTenbHass padoTa OO0y4arolmMXCsl OCYIIECTBISIETCS HA MPOTSIKEHUU HU3YUCHUS
BCEH MUCIMIUTUHBI B COOTBETCTBUU C YTBEPXKICHHOW B yueOHOM IIJIaHE TPYIOEMKOCTBIO M
COCTOWT M3:

- paboOThI CTYICHTOB C JICKIIMOHHBIMH MaTepHallaMd, TIOWCKAa U aHaIH3a JIUTEPaTyphl U
JICKTPOHHBIX HCTOYHUKOB WH(GOPMAITUH TI0 33JJAHHOW TEME;

- BBITIOJTHEHUS 3aJJaHHH ISl caMocTosATeNnbHON paboTel B OUOC COT'Y;

- W3y4YEHUS TEOPETHYECKOTO MW CTAaTHCTUYCCKOTO MaTephayia Ui IOATOTOBKH K
CEMHUHAPCKHUM 3aHITHSIM;

- IOJATOTOBKH K 3K3aMeHY.

CaMocTtosiTenbHasi paboTa CTYACHTOB MPOBOAWTCS B BUIE MUCHMEHHBIX JOMAITHUX
3aJjaHuil (B TOM 4HCIIe, PAa3HOYPOBHEBBIX 3aJaHMiA), IOJTOTOBKH KOHCIIEKTOB IO TeMam
MpakTH4ecKnX 3aHATUN. CTyIEeHThl MUCHMEHHO BBIMONHSIOT 3aJaHUS I CaMOCTOATEIbHOU
paboTHI, TOJB3YACh TCOPETHUSCKUM MaTepHuajioM (JICKIUH, ydeOHas JMTeparypa W WHTEPHET-
pecypchl TO JaHHOM Teme), TMOCle Yero MPOBOAUTCS OOCYXKIEHHUE [aHHOW TEMBI O]
PYKOBOJICTBOM ITperoaBaTelis.

Bompocel, BEIHOCHMEBIE Ha CaMOCTOSITEIPHOE U3YYCHHUE, a TaKkKe ydeOHas JuTepaTypa u
METOJUYECKHI MaTepHal MO OpraHU3alMHi CaMOCTOSITENIbHON paboThl CTYAEHTOB OTPAXEHbI B
Y4eOHo-mMeToauueckoil kapre mucturuimHbl «®usuka» (Tabn. 5), a Taxke Ha caiite


http://lms.nosu.ru/

muctanmmonHoro  obyuenus COI'Y  mmomanka cucremel «MOODLE» mo  cowuike:
http://Ims.nosu.ru/.

[To kaxmoil w3 TeM JUIsI CaMOCTOSTEIBHOTO W3YYCHHUS, NPHUBEICHHBIX B paboueit
MporpaMme, CTyAEHTaM CJIelyeT CHauyajla MPOYUTaTh PEKOMEHJOBAHHYIO JUTEpaTypy U IpHU
HEOOXOAMMOCTH COCTABUTh KPATKUN KOHCHEKT OCHOBHBIX MOJIOKEHUH, TEPMUHOB, CBEIICHUH,
TPEOYIOIINX 3aTIOMUHAHMS U SBJISIOMIMXCS OCHOBOIIOJIATAIOIIMMH B ATOM TEME.

[Ipy moOATrOTOBKE 3aJaHUil IO CaMOCTOSITENBHOW padoTe CTyAeHTaM HEoO0XOIMMO
OPUEHTHUPOBATHCS Ha KOHCIIEKTHI JICKIIUWA, PEKOMEHYEMYIO JTUTEPATYPYy.

Jns paciumpeHust 3HaHUM 10 AUCUUILIMHE PEKOMEHIYETCS UCII0JIb30BaTh IHTEpHET-pECYPCHI:

MPOBOJIUTHh TIOMCK B Pa3IMYHBIX CHCTEMaX, TaKMX Kak OOIIHE TOMCKOBBIC CHCTEMBI:
www.yandex.ru, www.google.ru, a Takke CIEHAAIbHBIE I[OUCKOBBIE  CHUCTEMBI:
www.chem.msu.su, www.chemnavigator.hotbox.ru.

3aaHus 1J151 CAMOCTOATEIbHON PadOThI CTYICHTOB 110 JUCIHHUIJIMHE
«DusuKa»

CamocrosrenbHass paboTa CTYAEHTOB, NPEAyCMOTPEHHas Yy4eOHBbIM ILJIAaHOM, JOJDKHA
COOTBETCTBOBATh OoJiee TIyOOKOMY YCBOCHHIO HM3y4aeMOro Kypca, (OpMHpPOBATH HABBIKH
UCCIIEIOBATEIbCKOW  pabOThl M OPUEHTHPOBAaTh CTYIEHTOB Ha yMEHUE IPUMEHATh
TCOPCTUUCCKHUEC 3HAHHMA HA ITPAKTUKCE.

3ajaHusa U1 CaMOCTOSATENIBHOM paOOThl COCTaBIAKOTCS IO pasfesaM M TeMmaMm, 0
KOTOPBIM HE TPEAYCMOTPEHBI ayIUTOPHBIE 3aHATHA, JMOO TpedyeTcs IONMOIHUTEIHHO
npopaboTaTh U MPOAHAIU3UPOBATh paccMaTpUBAEMbI IperojaBaTelieM Marepuan B oO0beMme
3aIJIaHUPOBAHHBIX YacOB.

3a7aHus 0 CaMOCTOATENIbHON paboTe MO JUCIMIIIMHE MOTYT OBITh CIIEAYIOLINX BU/IOB!

® KOHCHCKTUPOBAHHEC IICPBOUCTOYHUKOB U I[pyl"OI\/II y‘-IC6HOI71 JIATCPATYPhI;

e npopaboTka ydyeOHOro MaTepuana (MO KOHCIEKTaM JIeKIUH ydyeOHOW U HaydHOU
JIHTepaType) U TIOATOTOBKAa AOKJIAAOB Ha CEMHUHApax W MNPAKTHYCCKUX 3aHATHAX, K
Y4aCTUIO B TEMAaTUYCCKUX JUCKYCCUAX U ACTIOBBIX UI'PAX;

®  BBINIOJIHEHUE KOHTPOJIbHBIX padoT;

e pelIeHHE 337aY;

e paboTa Cc TeCTaMu M BOIIPOCAMH JIJISi CAMOTIPOBEPKH;

e MOJEIMPOBAHNE U/WIM aHAIN3 KOHKPETHBIX MTPOOJIIEMHBIX CUTYaIU;

® aHaJU3 CTATUCTMYECKUX M (PAKTUUYECKHX MaTepHUasoB, COCTABJICHHE BBIBOJOB Ha OCHOBE
MPOBEICHHOTO aHaN3a | T.JI.

PesynpTaThl  caMOCTOSTENBbHOW  pabOThl  KOHTPOJUPYIOTCS — IperojaBaTelieM |
YVUUTBHIBAIOTCS TPU aTTeCTallUd CTyJAeHTa (dk3ameH). Ilpu 3ToM MpOBOAATCS: TECTHPOBAHHE,
HKCIPECC-OMPOC HA CEMUHAPCKUX U MPAKTHUECKUX 3aHATUAX, 3acCIylIIMBaHHUE JIOKJIAJOB,
MpPOBEpPKa MUCbMEHHBIX padoT M T.1.

CamocrosarenbHas paboTa CTYIEHTOB BKJIIOYACT BBINOJHEHHME JIOMAIIHHUX 3aJaHUN K
KaX/IOMy J1a00paTOPHOMY M IPAKTUYECKOMY 3aHATHIO. 3aaHUs COEPKAT YCTHYIO TIOJATOTOBKY
10 TEOPETUYECKUM BOIIPOCAM, PELICHHE 3aj1ay M0 (pU3UKE.

JUis TONrOTOBKM K 3aHSATUSIM CTYAEHTHI IMOJIb3YIOTCA Yy4YeOHMKAaMH U y4eOHBIMU
nocoOusIMH, YyKa3aHHBIMM B CIIMCKE DPEKOMEHJIOBAaHHOH JMTEpaTyphl, a Takke HWHTEpHeT-
ncToyHnkamu. Bce MCTOANYCCKUE MaTepuajbl IMPEACTABICHBI B CHUCTEMEC AOWCTAHIHWMOHHOI'O

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

MeTtoanyeckue peKOMEeHIAUMH 110 UCNO0Ib30BAHHIO HH(POPMALMOHHO-KOMMYHMKATHBHBIX
TeXHOJIOTHil 00y4eHust


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

Jliis v3ydeHus TEKIMOHHOTO MaTepHala AUCHUTUINHBI TPUMEHSIOTCS ayAHOBU3YaIbHbBIC
(MynbTUMEIUNHBIE) TEXHOJOTUH, KOTOphIE HE OTPULAIOT TPAJUIMOHHBIC, MPOBEPEHHBIC
BPEMECHEM METOJbl MPENOJaBaHusi, HO, TMPU OTOM, OHH TIOBBIIIAIOT HATJSIHOCTS,
MH(OPMATUBHOCTb, OMNEPATUBHOCTH B IMOjAaye HH(POpPMAIUH, IMO3BOJISIIOT SKOHOMHUTH BpeMs
3aHATHIA.

Kaxmoe mnpaktudeckoe (CEeMHUHApPCKOE) 3aHITHE HMEET CBOKO 0co0yw (dopmy
IPOBE/ICHUS, CBOIO METOAOJIOTMYECKYIO CIeNU(pHUKY, YTO TO3BOJSET Pa3BUBATh Y CTYJICHTOB
pa3iuuHble Kak OOIIeKyJIbTypHBIE, TaK W MpodeccuoHalbHble KoMmmeTeHuu. [locraHoBka
npoOJieMbl, pa30op aKTyalbHBIX KOHKPETHBIX M THIOTETUYECKHX CHUTYallud, CO3/aHue
aTMoc(depsl auanora Mexay MpenojiaBaTreieM U IPYNIoi Mo3BoJsAeT padoTaTh UHAUBHUIYATBHO
U B MaIbIX TPyNmax, KOJJIEKTUBHO OOCYXIAaTh ONPEICICHHBI TeMaMu MaTepuai, a TakKkKe
MHUIUHPOBATh CAMOCTOSITENIbHYIO paboOTy CTYJEHTOB. [Ipu ocMBbICIEHHH COAEp>KaHUSI BOIIPOCOB
NPAaKTUYECKHUX 3aHATUN MpecieayeTcs Hellb COOI0aTh IPEEMCTBEHHOCTh B IPO(ECCHOHATHLHOM
U B TBOPYECKOM Pa3BUTUU CTYACHTOB.

Kontpons camoctositensHON pabOThl CTYAEHTOB NPHU3BaH CAEIATh MPOLECC O0Y4YECHUs
Oojee 1ENOCTHBIM M opraHu4HbIM. Ero 3amgaua He ocTaBUTh 0€3 BHMMAaHHUS Ja)Ke, Ha MEPBbI
B3TJIS1/, MAQJIO3HAYUTEIIBHBIC BOITPOCHI.

KomMmmbloTepHoe TecTUpOBaHHE IMO3BOJISIET OCYLIECTBISTH UTOTOBBIA KOHTPOJb 3HAHUN
CTyAEHTOB. TecTOBBIi Marepuan BKIIOYAeT B ceOs CoIep)kKaHHE BOIPOCOB IO KaXIOMY H3
0003HaYEeHHBIX TPOTPAMMOI1 pa3/IeNoB.

Kaxnplii BoOmpoc mpeamnojiaraeT HECKOJBKO BapUAaHTOB OTBETOB, CPEIU KOTOPBIX
UMEIOTCS. a0CONIIOTHO HEBEpHBIM, MpaBWIbHBIE W B OONbIICH WJIM MEHbIIEH CTEleH!
PacKpbIBAIOIIMI CYIIHOCTH BOMpoca. B mpormecce KOMIBIOTEPHOTO TECTHPOBAHUS 3adada
CTYJIEHTOB ONpeeNseTcs Kak BbIOOp MPaBWJIBHOTO OTBETAa M3 MHOrooOpas3usi BapuaHTOB. B
TECTOBBIX 3a/IaHUSIX €CTh BOMPOCHI HA COOTBETCTBHE. B mporecce KOMIBIOTEPHOTO
TECTUPOBAHUS, 3aJaya CTYAEHTa OIpeAenseTcs Kak BbIOOp MPAaBHIBHOTO OTBETa U3
MHOT000pa3usi BApUAHTOB.

Bompocel © Tembl, OTBOAMMBIE Ha BBIMOJHEHUE CAMOCTOATEIBHOW pPAaOOTHI TO
JTUCITUTUIMHE, & TAaK)Ke KPUTEPHH OIIEHUBAHUS 110 KOKJIOMY BHIY paOOTHI COEpIKATCS B pas3jeiie
5 PIIA.

MeTozmqecm/le YKa3aHusA AJId oﬁyqaloumxcn 10 OCBOCHUIO JUCIUIIINHBI

Buj yueOHbIX 3aHATHI Opraau3zanys 1eATeIbHOCTH CTYJEHTa

Jlekuus [locenienne TEKIIMOHHBIX 3aHATUI U KOHCIIEKTUPOBAHUE JIEKIIMOHHOTO
MaTepuaia SBISETCS HEJOCTaTOYHBIM YCJIOBHEM /I YCHEIIHOTO
YCBOGHHSI AUCUUIUIMHBL CTyIEeHTY HEOOXOJUMO CHUCTEeMaTHYeCKU
paboTaTh ¢ y4ueOHOM U METOIUYECKON JTUTEpaTypoil, peKOMeH1yeMOn
0 KaXJIOMy pas3feny JEKTOpOM, JOMOJHAS KOHCIEKT JIEKIUH
HEOOXOUMBIMU TOSICHEHUSMHU, YTOYHEHUSIMH U TEpPMUHAMHU 110
nzydaemoit Teme. HeoOXxonumo mucath KOHCIEKTHI JIEKIHH: KpaTKo,
cxematuyHo. [locnenoBarenbHO (PUKCUPOBATh OCHOBHBIE MOJIOKEHUS,
BBIBOJIbI, (POPMYJIHUPOBKH, OOOOIIEHHS; MOMEYaTh BaXKHbIE MBICIH,
BBIJICJIATh KIIIOYEBBIE CJIOBA, TEPMUHBL. [IpoBEpsATh TEPMUHBI, TOHATUH
C IOMOINBK  JHUUKIONEOUH,  CJIOBApeH, CIPAaBOYHUKOB  C
BBINUCBIBAHUEM TOJKOBaHMH B TeTpaab. OOO03HAUUTH BONPOCHI,
TEPMMHBI, MaTepHajl, KOTOPBI BBI3BIBAET TPYJHOCTH, NMOMETHTH U




MOMBITaTbCS HAWTH OTBET B pPEKOMEHAYyeMmou smteparype. Eciu
CaMOCTOSITENIFHO HE yJaeTcs pa3o0parbecsi B MaTepualie, HE0OX0IUMO
chopMyIHMpOBaTh BOIIPOC U 3a/1aTh MPENoaBaTellto Ha KOHCYJIbTalluH,
Ha MPAKTHUYCCKOM 3aHATUU.

IpakTnyeckue
3aHATHS
(Ko/Ls1okBHYM)

[IpakTHueckue  3aHATUS  OPU3BAHBl  HAYYUTh  CTYJEHTA
CaMOCTOSITENIbHO padoTaTh ¢ y4yeOHOW JIMTEpaTypoid, aHAIHU3UPOBAThH
Marepuan. B Hauane 3aHATHS PEKOMEHIYETCS PAcCMOTPETh
COOTBETCTBYIOIIMI  TEOPETUUYECKUMUA  MaTepuay. 3areM  UJET
MPaKTUYECKHU pa30op M3ydaeMoro maTepuania, pelialTcs 3aJadu U3
IIpaKTUKyMa, pa30MpaeTcsi Kax bl KOHKPETHBII IpUMeEp.

KonnokBuymbl HampaBlIeHbl Ha YIIIyOJIEHHE TEOPETHUYECKUX
3HaHWUW, (POpMHUpPOBAHME NPAKTHUECKUX YMEHHUA H KOMIICTCHIIUN
oOyuaromuxcsi, IpeIyCMOTPEHHBIX HporpaMMoi AuCUMILIUHBL [lpu
MOJITOTOBKE K KOJIJIOKBUYMY HEOOXOAMMO MOBTOPHUTH JIEKLIMOHHBIN

Marepual 1o U3y4aeMon TEeME, U3Y4YUTh Marepuail,
PEKOMEHIOBAaHHBIM IIPENoJaBareaeM I0 CHUCKAM JuTeparypsl. B
IIPOLIECCE  3aHATUU oOpamiaT BHMMaHHE Ha HPAKTUYECKOE

NpPUMEHEHHE TEOPHH W Ha METOJIUKY pEIIeHHs TUIOBBIX 3a1ad
npodeccnoHabHOM  IeSTENBHOCTH. YCTHBIA ompoc TpedyeT ot
IIperoJaBaTesist O0JBIION IIpEABAPUTEIILHON IIOATrOTOBKU:
TIIATETILHOTO OTOOpa COJAEP)KaHUS, BCECTOPOHHEIO IMPOyMbIBAHUS
BOIIPOCOB, 337a4 M MPHUMEPOB, KOTOpPBIE OYIyT MPEUIOKEHBI, ITyTeH
AaKTUBM3AIMM JEATEIBHOCTH BCEX CTYJACHTOB TPYNIBI B Ipoliecce
MPOBEPKHU, CO3/JAHHMS HA 3aHITHH JIEJIOBOM U J0OpOKeIaTeIbHOU
00CTaHOBKHU.

Paznuuaror (GpOoHTaNbHBIH, VHIMBU1yaJIbHBIN "
KOMOMHUPOBaHHBIN OIpocC.

@poHTanpHBI  ompoc  mpoBoauTcs B (opme  Oecensl
IpernoiaBaTens ¢ rpymnmnoii.

C mnomompio (QPOHTATHLHOTO OIpoca MPENoaBaTesib HUMEET
BO3MOKHOCTb IPOBEPUTH BBIMOJIHEHHE CTYIEHTAMHU JIOMAIIHETO
3aJJaHMs, BBUICHUTH TOTOBHOCTH TPYIIBI K M3YyYCHHIO HOBOTO
MaTepuana, OINpeaesuTh C(HOPMHUPOBAHHOCTh OCHOBHBIX MOHATHH,
YCBOEHHE HOBOTO Y4eOHOTO Marepuaia, KOTOPBIA OBUI TOJNBKO YTO
pa3zobpaH Ha 3aHITHH.

WuauBuayanbHbI  ONpOC  OpeAronaraeT  00CTOsTeNbHbIE,
CBSI3HBIC OTBETHI CTYJICHTOB Ha BOIPOC, OTHOCSIIUICS K H3y4aeMOMY
y4yeOHOMY Marepuaidy, MO3TOMY OH CIYXUT BaXHBIM Yy4eOHBIM
CPEACTBOM DAa3BUTHS PEYH, TMAMSATH, MBIIUICHUS CTYIACHTOB. UTOOBI
clenath TaKyl IPOBEpKYy Oosee TiyOOKOW, HEOOXOIUMO CTaBHUTh
nepe] CTyJICHTaMHU BOIIPOCHI, TPEOYIOIINE pa3BepHYTOrO OTBETA.

ITucLMmeHHbIe
JOMAIIIHHE  3aJaHud
(KOHCIEKT)

3HAKOMCTBO C OCHOBHOM W JOTIOJHUTENBHON JTUTEPATYPOU, BKIIFOYAs
CIpaBOYHbBIC U3/1aHUs, 3apyOeKHBIE UCTOYHUKH, KOHCIIEKT OCHOBHBIX
MOJIOKEHUH, TEPMUHOB, CBEJIEHUM, TpeOYyIOIUX 3alOMUHAHUSA U
SBJIAIOIIMXCS OCHOBONoOJaramomumu B 3ToM Teme. CocraBieHue
KOHCIICKTOB I10 MPOYXUTAHHBIM JIMTCPATYPHBIM HCTOUYHHUKAM U AP.

IIpy moAroToBKe K 3aHATHIO HEOOXOIMMO OPHUEHTHPOBATHCS Ha
KOHCIIEKTHI JIEKIIUWA, PEKOMEHAYEMYIO JTUTEPATYDPY.

Ilo Ka)KHOﬁ N3 TCM JId CaMOCTOATCIIBHOTO U3YyUYCHU A, IPUBCICHHBIX B
paboueii mporpamme, cienyeT cHadajga MpoYUTaTh PEKOMEHIOBAaHHYIO
JAUTEpATypy M MpPHU HEOOXOIMMOCTH COCTAaBUTh KPATKHUH KOHCIIEKT
OCHOBHBIX  TOJIOXKCHHH, TEPMHUHOB, CBEICHUU, TPeOyrOmmx




3alIOMHUHAHUA U ABJIAIONINXCA OCHOBOIIOJJIAararOuiunMu B J9TOH TeMe.

Jns pacmiMpeHus  3HaHMW 10 JUCLHUIUIMHE  PEKOMEHIYETCs
HCMOJIb30BaTh MIHTEpHET-pECypCHhI:

MIpOBOAWUTL IIOUCK B PA3JIMYHBIX CHCTCMAX, TaKHUX KakK OGH.II/IC
IIOUCKOBBIE CHCTEMBI: Www.yandex.ru, Www.google.ru, a TaKXe
CIICIIMAJIbHBIC ITONCKOBBIC CUCTCMBI:

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

Koutpoasnas pa6ora Llenb KOHTPOJBHOM pabOThl - MPOBEpKA Pa3BUTHUsSI HABBIKOB,
(mucbMeHHast) YCBOCHHS U 3aKpEIUICHUS MaTepuana, MOJNYYEHHBIX NIpH H3YYCHHH
JUCHUIUIMHBI, W BBINOJHICTCS CTYJAEHTaMH 3a04YHOTO OOYyuYeHHS.
Pa6ora BBIIOJIHAETCS o WHIUBUAYAIbHBIM 3aJaHUAM

MallMHONMCHBIM WM  PYKOMHCHBIM  TeKcToM. Pabora  maer
BO3MOKHOCTh YCTAaHOBHUTH CTEIIEHb YCBOCHHUS MaTepHalia U yMEHHE
MIPUMEHATH 3HAHUS, IOJYYECHHBIC TPU U3YUCHUHN AUCIUIUTNHBL. PaboTa
CIIOCOOCTBYET OBJIQJICHHIO MAaTEpHaJOM, IIPUBUBACT HABBIKK B
CaMOCTOSITEIbHOM PEIIEHUU TMPAKTUYECKHX BOIPOCOB U B paboTe ¢
JIuTEepaTypoil.

JK3amMeH (YCTHBIIH) OueHka OTBETa Ha HK3aMEHE MPOBOAUTCS B COOTBETCTBUM C
[TosoxkxeHreM O OaJUTbHO - PEUTHHTOBOM CHCTEME OIICHKU 3HAHUU
crynenros COI'Y.

8. OueHouHbIe cpeACTBA ISl TEKYLIEr0 KOHTPOJISI yCIeBaeMOCTH, Py0e:KHOIi aTTecTallUu 1
NMPOMEKYTOYHOI aTTeCTAIMH M0 HTOraM OCBOEHMS TUCIHUILINHBI.

8.1. ®opmbl padoThl cTyaeHTOB. POpMbI pabOThI: KOHCYJIbTAI[MH, MPAKTHUYECKUE
3aHATHUS, PEUTUHIOBbIE  KOMIBIOTEPHBIE  TECTHUPOBAHUS, CaMOCTOSITENbHbIE  PabOThI,
VMHTEPAaKTUBHbIE 3aHATHS.

8.2. Buabl KOHTpOJISi: TEeKyIIMH (Ha NMPAaKTUYECKUX 3aHATHUAX), MPOMEKYTOUHBIN
(MOAyIBHOE TECTHPOBAHUE), UTOTOBBIN (IK3aMEH ).

[IpoBepka kauecTBa YCBOECHMsI 3HAHUI OCYILECTBISETCS HE TOJIbKO B YCTHOW, HO M B
nucbMeHHol Qopme. [IpoBenenue pasHbIX Mo (opMe U MO 00BEMY YCTHBIX UM HMUCHMEHHBIX
paboT AMCUMITIMHUPYET CTYJIEHTa, NaéT MPEeroiaBaTea0 OCHOBaHUE JJisi OOBEKTUBHOM OLEHKU
3HaHUH KaXJI0ro CTyJIEHTa IpU BBIBEJEHHMM CYMMAapHOro Oajuia, IO3BOJISIET CTYAEHTY
IPEJICTaBUTh YPOBEHb COOCTBEHHBIX 3HAHUI MO MpEAMETY, YBUAETH CBOM CHUJIbHBIE U cladble
CTOPOHBI, YTOOBI yYECTh UX MPU MOJATOTOBKE K HK3aMEHY.

Buibl TEKYIIETO KOHTPOJISA:

a) YCTHBIN (PpOHTAIBHBIN MM WHAUBUYAIbHBIH OMpOC;

0) MIChbMEHHAsI CAMOCTOSITENIbHASI KOHTPOJIbHAs paboTa;

B) YCTHOE HU3JI0’KEHHE COJIEPKAHUS TPOUUTAHHOTO B paMKaX CaMOCTOSITENIbHONW paboThI;

') YCTHOE BBICTYIJIEHUE TI0 TEME 00CYXKACHHUS.

IIpoMeKyTOUHBIN KOHTPOJIb

JucnunimHa pa3Outa Ha MOJYJH, KOTOpPBIE TNPEACTaBISAIOT COOOM JIOTMYECKH 3aBeplIECHHBIE
4acTH paboyeil mporpaMMbl Kypca M SIBISIOTCS T€M KOMIUIEKCOM 3HaHMHW M YMEHMH, KOTOpbIE
noJiyiexxaT KOHTpoIt0. KoHTposb ocBOeHUS MOJyliel BKIIIOYAeT B c€0sl TECTUPOBAHUS B paMKax
0aJUIbHO-PEUTHHTOBOM CHCTEMBI, PETYCMOTPEHHBIX paboueil mporpaMMoi TUCIUIITNHBIL.

B koHIIe cemecTpa NpoBOAUTCS KOHTPOJIBHOE MEPONPUATHE: IK3AMEH.

[TpomexyTOUHBIH KOHTPOJIb OCYIIECTBISIETCS IO OATIbHO-PEUTUHTOBON CHCTEME.

8.3. Meroauka d¢opmupoBaHus pe3yabTHpYlOIleli oneHkH. lToroBas ouenka
CKJIAJbIBAETCSl KaK CpEIHEB3BELICHHAs I10 pe3ylbTaTaM BCEX OLEHMBAEMBIX pPAa0bOT Ha




IPOTSKEHUM CEMECTPa, Ky/a BXOAAT MOCELIEHUE JIEKIIUH U CEMUHAPOB, OTBETHI U JIOIOJHEHUS
HAa CEMHHapaxX, KOHTPOJbHbIE pPAOOTHl (KOHTPOJIbHBIE CpE3bl IO HTOraM MOMAYJA),
JIOTIOJTHUTEIILHBIE OIICHKH 10 pedepaTraM, CEMECTPOBBIH SK3aMEH.

Ounenka padoThl CTyIeHTA

Make.
®dopmMa KOHTPOJIS OIIEHKA
Texywan oyenka CTyJJeHTa B TEUCHUE CEMECTPA COCTOUT H3: 5)
e BrinonHeHre NTUCHMEHHBIX TOMAIIHUX 3a/IaHU{ TI0 TeMaM
3aHATUH U CAMOCTOSTEIHLHON pabOThI (KOHCIIEKTOB)
e [loaroToBka M OTBETHI HA MPAKTHUECKUX 3aHATHSIX
(KOJUIIOKBUYMBI)
1-2 konmponvnas paboma 5

HpnMeprle 3aIaHUA OHCHOYHBIX CPEACTB IO JUCHUIIJINHE

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

KpnTepuifl OL€HKH YCTHOI'O U NIUCbMEHHOI'O OTBETA
Ha NPAKTUYICCKOM 3aHATHUH MO JUCHUILINHE (KOJIJIOKBI/IYME)

Onenka

XapakTepucTUKA 0TBETA

Coz[epmaHHe OTB€TA COOTBECTCTBYCT OCBCHIACMOMY BOIPOCY, IOJHOCTBIO
packpbiTa B OTBETC TEMA, OTBCT CTPYKTYPUPOBAH, [JdAHBI IIPABUJIBHBIC
APTYMCHTUPOBAHHBIC OTBCTBI HA YTOYHAIONIME BOIIPOCHI, IACMOHCTPUPYCTCA
BBICOKHI YPOBCHb Y4aCTHUA B JUCKYCCHUH.

ConepkaHue OTBETa COOTBETCTBYET OCBELIAEMOMY BOIIPOCY, IOJTHOCTBIO
packpeiTa B OTBETE TeMa, JaHbl MpaBWIbHbIE, apryMEHTHPOBAHHbIE OTBETHI Ha
YTOYHSIIOUIME BOIPOCHI, HO HMEIOTCS HETOYHOCTH, TIPH O3TOM OTBET
HECTPYKTYPUPOBAH U IEMOHCTPUPYETCS CPEIHUN YPOBEHD y4acTHUs B JUCKYCCHUHU.

ConepkaHue OTBETa COOTBETCTBYET OCBEIAEMOMY BOIPOCY, HO IPU IOJIHOM
pPacKpbITUM TEMBl HMEIOTCS HETOYHOCTH, [JaHbl IPaBUIbHBIE, HO HE
apryMEHTHPOBAHHBIE OTBEThl HA YTOYHSIOUIME BOIPOCHI, JAEMOHCTPUPYETCS
HU3KUH ypOBEHb y4acTusi B JUCKYCCHUHU, OTBET HECTPYKTYPHPOBaH, HH(OpMAIUsI
TpYJHA JIJIsl BOCIIPUSTHSL.

CopepxaHue OTBETa COOTBETCTBYET OCBELIAEMOMY BOIPOCY, HO IPHU IOJHOM
PAcKpbITUU TEMbl MMEIOTCS HETOYHOCTH, JEMOHCTpPHUpYyeTcs cilaboe BIlaJieHHe
KaTeropuaibHbIM armnapaToM, JaHbl MpPaBUJIbHBIE, HO HE apryMEHTHPOBAaHHBIE
OTBETHl Ha YTOUHSIOIIME BOIPOCHI, y4acTHE B JAMCKYCCUU OTCYTCTBYET, OTBET
HECTPYKTYpUPOBaH, HHGOpMAaLKs TPyIHA JUIsl BOCTIPUSTHSL.

Conepxxanme JeKuui no (ucuumnianHe « ®usuka

Mexanuka

Jleknusa 1 Beenenue




[TonsiTue mpocTpaHcTBa M BpeMeHH. BaxkHelie CuCTeMbl KOOPAUHAT.
Mexaynaponnas cuctema exunur; CHU (Systemlinternational-Sl). OcHoBHbIC eAMHUIIBL.
,Z[OHOJIHI/ITCJIBHLIQ CANHUIBI.
Kunemaruka
1. MexaHuka u ee CTpyKTypa (KMHEMaThka, JUHAMHKa, cTaTHKa). Molean B MeXaHHUKE
(kyaccuueckasi, pesITUBUCTCKas, kBaHTOBas).2.Cucrema orcuera. Tpaekropus, AJUHA IIYTH,
BEKTOP npememnieHus. 3.Ckopoctb.4. Y cKkopeHue. Buaer nBrkeHus. 5. Kunemaruka

BpamaTCJIbHOI'O ABUXKCHUA.

Jlekums 2

JAuHaMuKka MaTepUaJIbHON TOYKH
1.IlepBeiii 3axkon HbtoroHa. 2.Cuna. 3.Mexanuueckue cucrembl. 4.Macca. 5.Mmmyisc.
6.BTopoit 3akon Hprorona. 7.IlpuHnun He3aBucuMocTH JeicTtBus cui. 8. Tperuii 3akoH
Herotona. 9.3akon coxpanenust mmmynbea. 10.3akoH nBmwkeHust neHtpa macc. 11Cunsl B
MEXaHMKE (CHJIbI TSATOTEHUS — TIPAaBUTALMOHHBIE CHJIbl, CWJIbl YIOPYTOCTH, CHJIa TpPEHUs
CKOJIBXKEHUS).
Pabora u sHeprus
12.Pabota, sHeprusi,MontHocTh. 13.KuHeTHdeckas W MOTCHIMAIbHAS JSHEPTUS MEXaHUYECKOU
cuctembl.14.3akoH COXpAaHEHUs  JHEPIUH (KkOHCEepBaTUBHBIE U JTUCCUIATUBHbBIE
cuiibl).15.Coynapenus (aOCOMOTHO ynpyTruil yaap, abcoyltoTHO HEYNIPYTHid yaap).

Jleknus 3
MexaHuka TBepaoOro reja
1.Mowment wunepuuu (teopema Illteiinepa). 2. Kunernueckast sHeprusi BpamieHus. 3.MOMEHT
cuiibl. 4.OCHOBHOE ypaBHEHHE JUHAMHUKU BPALIaTEIbHOTO JIBUKEHHUS TBEpAOro Tena.5.MomeHT
UMITYJIbca W 3aKOH €ro coxpaHeHus. 6.OCHOBHbIE BENUYMHBI M HMX COOTHOIICHUS JUIs
MOCTYNATEeNbHOTO IBUYKEHUS TeJla U JIJIsl €r0 BPAIlleHHsI BOKPYT HEMOABUKHON OCH.
Hedopmanust TBepAOro Tejna
8.eopmarus TBeproro tena. 9.3akoH ['yka.
DJIeMeHTBbI MEXaHMKH KUIKOCTel
1.JlaBmenne B OKUAKOCTH U Ta3e (3akoH [lackans, 3akoH Apxumena). 2.YpaBHCHHE
HepaspeiBHOCTH.3.YpaBHeHne bepHymmn.4.Bsskocts (BHyTpeHHee TpeHue). 5./[Ba pexunma
TEUYEHUS KHUJIKOCTeH (JaMUHAPHOE-CIONCTOe M TYpOyJIEeHTHOE-BUXPEBOE JBMKEHHE, YHCIIO
Peiinonbca). 6.Merons! onpenenenus Bsizkoctu (Mmeron Crokca, metop [lyaseiins).
Jlekuus 4

IMorenumaabHoOE MOJIE CHII



1.ITone cumbl Tsrotenus. 2. KocmMudeckrue CKOpOCTH.
DJIeMeHTHI CHeHATbLHON TEOPUH OTHOCUTEILHOCTH
3.IIpeobpazosanwms ["amunes. 4.ITocrynarer DitHmTeiiHa. 5.11peobpazoBanus JlopeHma.

6.OCHOBHBIE COOTHOIIIECHHS peHHTHBHCTCKOﬁ JUHaMHKH.

Mouekyasipaas Gu3uKa 1 TEPMOAMHAMHUKA

Jleknus S
MoJieky/JIsIpHO-KHHeTHYeCKasi TEOPHs H1eaJbHbIX I'a30B
1.Cratuctuueckue M TEPMOAMHAMUYECKHE METOABI HccienoBaHus.2. TepMoanHamMuuecKkas
cuctema.3. Temneparypa.4.Mneanbuslii ra3.5.3akon boiins-Mapuorra.6.3akoH ABoraapo.
7.3axon [lanerona.8.3akoH ['eii-JIroccaaka.9. YpaBHEHHE COCTOSHUS UICATBLHOTO ra3a.
10.0OcHOBHOE ypaBHEHHE MOJEKYIISIPHO-KMHETHUYECKON TeopuH HuicanbHbIX Ta3oB.1l.Cpemmsis
KBaJpaTU4HAs CKOPOCTh MOJIEKYJ HjAeanbHOro rasa.l2.3akon MakcBemia o pacnpeneneHun
MOJIEKYJ MJealbHOro rasa 1o ckopocTsMm.13.Haubonee BeposTHass CKOPOCTb MOJIEKYII
uzaeanbHoro rasa.14.Cpeasss ckopocTh MOJIEKYIIbI ra3a (cpenHss apupMeTHuecKas CKOpoCTb).
15.CxopocTH, XapakTepu3yrolre cocTosHue ra3a. 16.bapamerpuueckas dpopmyiia.
17.Pactpenenenue bompimana. 18.Cpennsist ;immHa CBOOOIHOTO MMpodera MOJIEeKYJI.
19.OxcneprMeHThl, MOATBEPXKJIAIOIIME MOJIEKYJIApHO-KUHEeTH4YecKyto Teoputo. 20.Bnenus
nepeHoca. 21. TennonpoBogHocTs. 22. [luddysus. 23.BuyrperHee TpeHue (BSI3KOCTb).

Jlekumus 6
OCHOBBI TEPMOIMHAMHKH
1.BHyTpeHHss 2HEprusi TepMOAMHAMUYECKOH cucTeMsbl. 2.Yncio creneHei cBoOObI.
3.3akoH bonbiiMaHa 0 paBHOMEPHOM paclpeesIeHUH SHEPTUH 110 CTENEeHsIM CBOOO Il (3aKOH
paBHOpacnpenenenus). 4.Ileppoe Hauano TepmMoguHaMuku. 5.PaboTa ra3a npu ero paciuimpeHunu.
6.TemmmoemkocTh. 7.MomnsipHass TEIUIOEMKOCTh TIPH IOCTOSTHHOM oObeme. 8.MoumsipHas
TEIIOEMKOCTh TPH TIOCTOSHHOM JaBlieHMMHU.YpaBHeHue Maifepa. 9.M30xopHbIl mporuecc.
10.U306apubiit  mponece.  11.M3otepmuueckuii  mpomece. 12.AnamabGatuueckuii  mporiecc.
13.Pabora raza B agmabarmyeckoM mporecce. 14.ITommtponmueckue mporeccol. 15.Kpyrosoit
nporecc (umki). 16.KITJI kpyroBoro mpomecca. 17.00patuMbeie U HEOOpaTUMBIE TPOIIECCHI.
18.Outponus. 19.M3menenune osHTporuu. 20.CTaTucTHUECKOE€ TOJKOBAaHHME HSHTPOIUHU.
21.1lpuHunn Bo3pacTaHus »HTponuu. 22.Bropoe Havano TepmoauHamuku. 23.Tperbe Hadano
TepMonuHaMHUKN  (Teopema HepHcra-Ilnanka)..24TernoBeie  OBUTATENIM W XOJIOAWJIBHBIC
mamuHbl. 25. Teopema Kapno. 26.11ukn Kapho.

Jlexums 7

PeanbHble raspl, JKHAKOCTH M TBE€P/JbI¢ TEJaAa



1.YpaBuenue Ban-nep-Baanbca.2.M30oTepMbl  peanbHBIX Ta30B. 3.BHyTpeHHsst SHeprus
peanbHOro rasa. 4. )Kunkoctu u ux onucanue. 5.J1oBepxHocTHOE HaTshKeHUe. 6.CMaunBaHue.
7.J1aBneHne 1o/ MICKPUBJIEHHOW TTOBEPXHOCTHIO KUAKOCTHU. 8. KanuuispHelie sBieHMs.
9.Kpucrammuueckue u amopdusie TBepaple Tena. 10.Tumbl kpucramioB. 11.Jledektsl B
kpuctamwiax. 12. TermmoemkocT TBepabix Ten. 13.M3mepenne arperatnoro coctosinus.14.da3oBbie
nepexoabl. 15./luarpamma coctosinusi. 16.Ypasuenune Kunaiinepona-Knaysuyca. 17.Ananus

AuarpaMMbl COCTOSAHUA.

Kosne6anus n BoJIHBI

Jleknusa 8
CBo0oaHble KoJIeOaHus
1.Kone6anus. OOmmii moaxoa K M3yICHHIO KOJICOaHUH pa3sIuIHON (U3NICCKOM TPUPOJIHIL.
2.'apmonnuecue konebanus U ux xapakrepuctuku.3./uddepeHunansHoe ypaBHEHHE
rapMOHUYECKUX KosebaHui.4.MeTox BEKTOPHBIX JAMarpamMm.5.OKCHOHEHIMaldbHas (opma
3allUCH TapMOHMYECKMX KoyieOaHui.6.MexaHnueckue rapMOHMYECKHe KoJeOaHus.7. JHeprus
MaTepHabHOW  TOYKH, COBEpIIAIOIIEH  rapMoHHYeckHe  Kosebanwus.8.I apmoHnyeckuii
ocumwutsitop.9. Ipyxunnbrii MmastHuk. 10.MatemaTideckuii MasTHUK.11.dU3ndecKuii MasTHHK.
12 Dnextpudeckuil konedarenbHbli KOHTYp. 13.Cragum kosnebaHuUi B HIEaTU3UPOBAHHOM
KosiebarenbHOM KOoHType. 14.CBoOOAHBIE TapMOHHYECKHE KojeOaHus B KoJjeOaTelTbHOM
koHType. 15.Cnoxsble TapmoHMueckue KoneOanus. 16.buenus. 17.Pasnoxenune @Dypbe.
18.CrnoxeHne B3anMHO TIEPIIEHANKYIISIPHBIX TAPMOHUYECKUX KOJIeOaHHd OTMHAKOBOM YacTOTHI.
19.JIuneitno nonspuzoBanHble konebanus. 20.L{lupKynspHO MonsIprU30BaHHbIE KOJEOaHUS.
21.®urypsl Jluccaxy.
3aryxaume U BbIHYKIeHHbIE KoJIeOaHUA
1.3aryxaromue kojnebanus. 2.J[uddepeHimanbaple  ypaBHEHUS CBOOOTHBIX — 3aTyXaOIIUX
KosiebaHuil nuHeWHoW cucremsbl. 3.JlekpemeHT 3aryxanus. 4.Jlo00poTHOCTH KoJeOaTenbHON
cucteMsl. S.IIpumMepbl cBOOOAHBIX 3aTyXaomuUX Konebanuil. 6.BeIHyXIeHHbIE KoeOaHusl.
7.Pezonanc.  8.Ilepemennsiii  Tok. 9.Pezomanc  wHampsbkenmid.  10.Pe3onaHc  TOKOB.
11.[leficTByromiee 3HAYCHHWE IEPEMEHHOTO TOKa. 12.MoOIMHOCTh, BBIEIseMas B IICIH
NEPEMEHHOT0 TOKA.

Jlexnusa 9

Bounbl B ynipyroii cpene



13.BonroBoii mponece. 14.Ynpyrue BomHbl. 15.Ympyras rapmonunueckas BojHa. 16.berymme
BOJIHBL. 17.YpaBHeHue mmiaockoi BosHbL. 18.PazoBas ckopocth. 19.YpaBHenue chepuueckoit
BoutHEL. 20.BonHoBoe ypaBHenue. 21.I1punnun cynepro3uiiuu. 22.1 pynmnoBasi CKOPOCTb.
23.Nurepdepentus BoaH. 24.Crostuue BostHbL. 25.9¢dext Jomepa.

DJIEKTPOMATHUTHBIE BOJTHBI

26.0nmexTpoMarHuTHBIE BOJIHBL 27.IlomepedHocTs 31MEKTPOMAarHUTHHIX BOJH. 28.0TpakeHue u
NPEJIOMIICHUE 3JIEKTPOMAarHUTHBIX BOJIH Ha TPAHUIIE pa3/ienia ABYX JUICKTPUUECKHUX CPEI.
29.0Heprus 3nekTpoMarHuTHRIX BOJH. 30.M3mydenue snekrpomarautHoro aumosns. 31.111kama

QJICKTPOMAaruuTHBIX BOJIH.

DJIeKTPUYECTBO

Jexkmusa 10
DJIeKTPOCTATHKA
1.Onexkrpuueckuii 3apsn. 2.3akoH Kynona. 3.HamnpspkeHHOCTh 3JIEKTPOCTATUYECKOIO MOJIS.
4. TloTok BeKkTOpa HapsHKEHHOCTHU. S.IIpuHIMI Cyneprno3uuy 31eKTPOCTaTUYECKUX MOJIEH.
6.Teopema l"aycca. 7. Hupkynsus BEKTOpa HaIPSKEHHOCTH. 8.IToTeHmman
anektpoctarndeckoro moisi. 10.Paznocts moteHnmanos. 11.CBs3p MEXIy HaNpsOKEHHOCTHIO U
noteHMagoM. 12. OkBunoreHuansable nopepxuoctu. 13.I1pumepsl pacuera Hanboee BaXKHbBIX
CUMMETPUYHBIX 3JIEKTPOCTAaTMYECKMX TojJed B BakyyMme. 14.DmekTpocTarnyeckoe Imoie B
TudIIeKTpudeckor cpene. 15.JudnekTpudeckas MPOHUIAEMOCTh cpenbl. 16.91mekTpudeckoe
cmemenne. 17.YcnoBuss Ha  rpaHule — pas3jiena  JIBYX — JUDJIEKTPUYECKHX  Cpell.
18.Cerneroanextpuku. 19.IIpoBoHuKHN B 35eKTpocTaTHuecKOM Mojie. 20.371eKTPOeMKOCTb.
22 Konnencatopel. 23.CoeAMHEHHE KOHICHCATOPOB. 24.0HEprus CHUCTEMbl HEMOJBUKHBIX
TOYEYHBIX 3apsjioB. 25.0Heprusi 3apsHKCHHOTO YEJIWHEHHOTO TMPOBOJHUKA. 26.0Heprus
AIIEKTPOCTATUIECKOTO Touis. 27.110HIepOMOTOPHBIE CHITHI.

Jeknusa 11
IocTOAHHBIN JJIEKTPUYECKUIT TOK
1.TTocTosiHHBIN dneKTpudecknid TOK. Crita ¥ miIoTHOCTh ToKa. 2.CTOPOHHUE CHITBI.
3.DneKTpoABIKYIIas cHila M HanpspkeHue. 4.3akoH OMa. DIIeKTPHIECKOe COMTPOTHBIICHHUE.
5.ConpoTuBieHne cOeMHEHHs TPOBOAHMKOB. 6. TemnepaTypHas 3aBUCUMOCTb CONPOTUBIICHHUS.
7.Pabota u momHOCTh ToKa. 8.3akoH J[xoynsa-Jlenma. 9.3akon Oma s HEOJHOPOIHOTO
yuactka nenu. 10.ITpaBun Kupxroda amst pa3BeTBICHHBIX IIETICH.
DJIeKTpUYeCcKHe TOKH B MeTAJLJIaX, BAKYyMe U ra3ax
11.DnexTpudecknid TOK B MetaiiaXx. 12.0CHOBHbIE 3aKOHBI JJIEKTPHUECKOTO TOKa B

KJIACCUYECKOW TEOpUHU 3JIEKTPONPOBOJHOCTH MeTaioB (3akoH Owma, 3akoH JIxoyns-JleHiia,



3akoH Buaemana ®panna). 13.9Muccuonnbie sBiaeHUs. 14.97eKTpUYecKue TOKH B BaKyyMe U

razax.l"a3oBbie pa3psiibl. 15.051€KTpUY. TOKH B )KUIKOCTSIX. 3aKOHBI 3JIEKTPOJIM3A.

Marnerusm

Jlexnusa 12
MaruaurHoe noJsie
1.0cHoBHBIE 0COOCHHOCTH MarHuTHoro mois. 2.Pamka ¢ toxkom. 3.HampaBieHue MarHUTHOTO
nosisi. 4.BekTop MarHuTHOM MHAYKIMH. 5.MaKkpOTOKH U MUKPOTOKH. 6.CBsI3b MEXKIY BEKTOPOM
HANPSDKEHHOCTH U BEKTOPOM MHIYKIIMU MarHuTHoro noud. 7.3akoH buo-Casapa-Jlamnaca.
8.MaruuTtHOe 1moJe nmpsaMoro Toka. 9.MarHuTHOE 1MoJie B IEHTPE KPYroBOro TOKA.
10.3axon Ammepa. 11.B3aumoneiicTBre mapayuieabHbIX TOKOB. 12. MarautHast moCTOsTHHAS.
13.EquHuipl MarHUTHOM MHIYKIUU M HANPSKEHHOCTH MAarHuTHOro noss. 14.MarauutHoe mose
cBoOoaHO aABMKYymierocs 3apsanga. 15.Cuma Jlopenma. 16.J[BrkeHue 3apspKEHHBIX YacTHIl B
MarHuTHOM Tone. 17.0¢dext Xomma. 18.Teopema 0 IUPKYISIUM BEKTOpa HWHAYKLIUU
MarHuTHOTO oys. 19.MarautHoe none conenonna. 20.MarHuTHOE 1OJIe TOPOUAA B BAaKyyMe.
21.TToTok BekTOpa MarHUTHOM MHAYKIMH. 22. Teopema ["aycca Uit MarHUTHOTO TIOJISI B BaKyyMe.
23.Ilorokocuennenue. 24.PaboTa mo nepeMenieHuto MPOBOJHUKA ¢ TOKOM B MAarHUTHOM TIOJIE.
25.PaboTa no nepemMenieHnIo KOHTypa ¢ TOKOM B MarHUTHOM TIOJIE.

Jexknusa 13
DJIEeKTPOMATHUTHAS MHAYKIUS
1.0nwiTel @apanes. 2.3axon Papanes. 3.9/]C uHAYKIMH B HEMTOABMKHBIX TIPOBOIHUKAX.
4 BpaieHre paMKd B MarHuTHoM mnose. 5.BuxpeBbie Toku (Toku Pyko). 6.MIHIyKTHBHOCTH
KoHTypa. 7.CamomHnykums. 8. Toku npu 3aMblKaHMM W pa3MbIKaHuU Iend. 9.B3anmnas
uaaykus. 10. Tpancopmartopsl. 11.9Heprust MarHUTHOTO OIS,
MarHuTHbI€ CBOHiCTBA BelllecTBa
12.MarHuTHBIE ~ MOMEHTHI  JIEKTpOHOB W aromoB. 13./lua- u  mapamMareHUTUKH.
14 Hamaramuensocts. MargutHoe 1osie B BemecTse. 15.3aK0H MOJIHOroO TOKa IUII MAarHUTHOTO
noJisi B BemiecTBe. 16.YcioBust Ha rpaHuUIle pasiena ABYyX MarHeTHKOB. 17.DeppomMarHeTHku u
MX CBOMCTBA.
Cucrema ypaBHeHuii MakcBe/1a 115 3JIeKTPOMAarHUTHOTO TOJISt
18.BuxpeBoe amektpuueckoe mone. 19.Tok cmemenus. 20.IlonHas cucrema ypaBHEHWH

Makcsemnia.

Onrtuka



Jlekuus 14
I'eoMeTpuueckasi ONTHKA
1.0cHoBHBIE 3akoHBI Teomerpuueckoil ontuku.2.IlomHoe otpaxenue.3.JIunzbl.4.AGeppanun
ONTUYECKUX CUCTEM.D.DHEpreTHYecKue BeIMuuHbl B (oToMeTpuu.6.CBEeTOBbIC BEIMYMHBI B
dboToMeTpHHN.
Jeknusa 15

BoJsiHoBBIC ONITHKA
Nurepdepennusn
7.Ilpunnun [roiirenca. 8. KorepentHocts. 9.MuTepdepenusa ceera. 10.Mertoapl HaOm01eHUS
untepdepenimn. 11.I1Tonocer paBHOro HakimoHa. 12.11010CH paBHOI TOJIINHBL.
13.Komua Herotona. 14.I1pocernenue ontuku. 15. MaTepdepomerpsl.
Andpaxuns

1.ITpunuun I'roitrenca-®Openensa. 2.3oubl Openens. 3. JAudpakuuss B CXOIAMMXCSA JIydax
(mudpakuus Openens). 4. Audpakuus B mapauienbHbix tydax (audpaxmus Opaynrodepa).
5. Mudpakmus Opaynrodepa Ha nudpakunoHHON penieTke. 6.udpakius Ha IPOCTPAHCTBEHHON
pewerke. /.Paspemarom@as  cnocoOHOCTh  CHEKTpalbHOro mpubopa. 8.Paspemaromias
CHOCOOHOCTh TU(PAKIIMOHHON pEIIeTKH.
IHonsipu3anus cBera
1.EcTecTBeHHBIII W TOJSAPU30BaHHBIN cBeT. 2.3akoH Mamoca. 3.Ilomspusanmst cBeta Tmpu
oTpakeHHHM M mpenomiieHuH. 4.J[BoitHoe mydenpenomienue. S.IlonspuszannoHHbIe MPU3MBI U
nojsipoussl.  6.JIckyccTBeHHass — omTuhyeckas — aHM30Tponus. /.BpamieHue — miockocTu
TIOJISIPU3AIIH.
B3aumoseiicTBHE 3J1eKTPOMATHUTHBIX BOJIH € BeIECTBOM
1.lucnepcust cBeta.2.OnekTpoHHass Teopus aucnepcuu. 3.Ilormomenue (abcopbums) cpera.

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

Jlexnus 16
KBHTOBasi npupoaa u3ryuyeHust
1.Buzbl onTHyecKuX u3nydeHui. 2. TennoBoe u3nyuyeHne U ero XapakTepUCTHKH.
3.A6comotHo yepHoe Teno. 4.3akoH Kupxroda mis aOCOMOTHO YepHOro Tena. 5.3akoH
Credana-bompiimana. 6.3axkoH cmemenust Buna. 7.0@opmyner  Penes-J[xuaca w Buna.
8.KBanToBas runoresa [1nanka.
9.®oroaddexr. 10.3akonbl  poroaddekra. 1l.Macca wuummynsc ¢GoToHa. EmuHCTBO

KOPIYCKYJISIPHBIX M BOJHOBBIX CBOMCTB cBeTa. 12.J/[aBnenne ceta. 13.9¢ddext Komnrona.



KBanToBas pusuka

Jexknusa 17
CtpoeHue aToma
1.Mopenu atroma Tomcona u Pesepdopaa.2.JInneiiuaTeiii crieKTp aToMa BOA0pO/a.
3.Ilocrynarel bopa.4.Onbitel ®panka u ['epra.5.Crnextp atoma Bogopoza o bopy.
OcHOBHbBIE MOHATHS] KBAHTOBOWH MeXaHUKH
6.KopryckynapHO BOJIHOBOW Iyallu3M CBOMCTB BemiecTBa. /.HekoTopble CBOWCTBa BOJH Ji€
bpoitns. 8.CootHommenus: Heonpeaenennocreid. 9.BomHoBas ¢pynkus u ee croiictra. 10.00mee
ypaBuenue lpenunrepa. 11.YpaBuenue llpenunrepa nms craliuoHapHBIX COCTOSTHUM.
12.]Imxenne  cBoOOmHOM  dactuiel. 13.Yactuma B OJHOMEPHOW  MPSIMOYTOJIBHOM
“MOTEHIIMATBHOM siMe ~ ¢ OECKOHEYHO BHICOKUMH ‘“‘cTeHKamu’.14.TIpoxoxaeHne 4acTHIlbl uepes
noTeHuuanbHbll 6aprep. TyHHenbHbIN dPdexT. 15.JIuneitHplli TapMOHUYECKUN OCHUIIIATOP B
KBaHTOBOI MEXaHUKE.

Jexkmnusa 18
KBaHToBasi pu3uKa aTOMOB U MOJIEKY.I.
1.Atom Bomopoma B kBaHTOBOW ¢usuke. 2.KBantoBble umucna. 3.IlpaBmia or6opa. 4.Cnun
anekTpoHa. S.IIpHHIMI HEPa3TUYMMOCTH TOXKIAESCTBEHHBIX dYacTUIl. DPepMHUOHBI U OO30HBI
6.ITonsTis 0 KBaHTOBOH craTucTHKe bose-DitHmTeitna u ®epmu-upaka. 7.1Ipunnun [Taymu.
8.PacmipesiesieHne DIEKTPOHOB B aTOME IO COCTOSHHSIM. 9.PeHTreHOBCKHE CIIEKTPHI.
10.Monexynspubsle crnekTtpel. 11.KomOunammonHoe paccessuue cBera (3¢dexkr Pamana).
12 Tlornomenue. CrioTaHHOE U BBHIHYXA€HHOE n3nydeHue. 13.Jlazepsl.
DJieMeHThl GU3MKH TBEPAOIrO Teja
14 Merannbl,  OUANEKTpUKA U nodaynpoBoAHMkU.  15.CoOcTBeHHass  MPOBOJMMOCTD
noJaynpoBoHUKOB. 16.ITpuMecHass mpoBOAMMOCTH IMOTYIPOBOAHUKOB. 17.D0TONPOBOAMMOCTD
noiaynpoBogHUKOB. 18.Jlromenecnennus TBepabixX Ten. 19.KOHTaKT 37eKTPOHHOTO U ABIPOYHOTO

MOJTYIIPOBOTHUKOB (P-N mepexon). 20.ITomympoBOJHIKOBEIE OB H TPHOMABI (TPAH3UCTOPHI).

Snepnas puszuka

Crpoenne u BaskHeillIMe CBOMCTBA s/iep

1.AtomHbIe sinpa u ux onucanue. 2.J[edekt Macc u sHeprus cBs3u sjapa.3.CruH sAaApa U ero
MarHuTHBIH MOMeHT.4.CBoOiCTBa sjepHBIX CcWI.5.Mopaenu aromHoro sjapa.6.PamuoakTuBHOE
U3IydeHHEe W ero BHUABL7.3aKOH paguoakTuBHOTO pacnana.8.llpaBuna cmemenns.9.Anbda-
pacnian.10.bera-pacnan.11. AHTHYACTUIBI U MX aHHUTWIANMA. 12.]"amMmma-u3nydeHue.
13.Jlo3umeTrpuueckue BenuuuHbl W eauHunbl.14.9¢dekr Meccbayspa. 15.1Ipubopsr mist

pPErucTpaluy pauoaKTUBHBIX U3Ty4eHHUH U yacTuil. 16. I nepHble peakiiuu 1 UX OCHOBHBIE THUIIBI.



17 SlnepHbie peakiuu TOA JAEUCTBHEM HEWTpoHOB.18.Peakmuu nenenust sapa. 19.1lennas
peakiusi  genenus.  20.SmepHbie  peaktopbl. 21.Peakius cMHTE3a  aTOMHBIX  sIJiep.

22 . dyHpaMeHTalbHbIC B3aUMOACHCTBHS. 23.DJIeMEHTapHbIC YaCTHIIHI.

MeToauuyecKue PeKOMEHIANUN IIO IIOATOTOBKE K JIaﬁ()paTOpHBIM 3aHATHUAM 110

JUCHUILINHE «DPu3nKa»

[Tpu m3ydyenun kypca «Duzukn» HE0OXOIMMO MOHUMATh, YTO (HU3MKA STO HaykKa
TEOpeTUYeCKass M SKCIIEPUMEHTAIbHAS, IO3TOMY CTYACHTaM CIIEAYeT MOJydaTh TEOPETHUYECKUE
3HAHMS Ha JICKIHUSIX U 3aTeM MPOBEPITH MPABUIBLHOCTD IMOJYYCHHBIX 3HAHUH IKCTICPUMEHTAITBHO
B J1a0OpaTOpHUsIX.

CryneHTtaM T@pud TOJITOTOBKE K CEMUHApCKUM U J1a0OpaTOPHBIM  3aHSATHUSM
PEKOMEHAYETCS CIIeayIolee: MPeIBaPUTEIbHOE 3HAKOMCTBO C TOSICHEHHSAMH, K KaKIOW Teme
NPAaKTUYECKOTO 3aHITHS; 3HAKOMCTBO C KOHCIIEKTaMH JIEKIUH; MpopaboTKa MpeasioKEHHOTO
MaTepuaia 1o yyeOHUKaM C UCIOJIb30BAHUEM JOTMOJIHUTEIbHOMN JIUTEPATYPHI.

DOKCHEepUMEHT TPHU BBIIOJHEHUU J1a0OpaTOPHOU pPabOTHl COCTOMT U3 HECKOJBKHX
ATANlOB: YCTAaHOBKAa NPUOOPOB; HAOIIOAECHWE; OTCUET H3MEpSEMBIX BEIHUYWH; 00paboTKa
pe3yapTaTOB  HAOJIOJEHUS, TMOATOTOBKAa rpaduyeckoro marepuana  (UCIHOJIb30BaHUE
KOMIIBIOTEPOB); BBIYMCIEHHUE HCKOMOW BEIMYUHBI C 33JJaHHOI CTETNIEHbI0 TOYHOCTH; BBIBOJBI I10
pe3ynbTaTaM dKCIIepUMEHTA.

Boinonnenue xaxoil 1abopatopHoi paboThl, BXOJAIIEH B IPAKTUKYM, IPOBOAST IO
CIEAYIOUIEH CXEME:

1 - 3HAaKOMCTBO C OMHCAaHHEM IJa0OPaTOPHON paboOTHI (TeopeThyecKas MOATOTOBKA
JOJKHA TIPOBOJIUTRCS 3apaHee, TaK KaKk BpeMs, OTBOJUMOE Ha KKyl paboTy, OrpaHUYCHO U
NpeHa3HauYeHO B OCHOBHOM Ha MOHTQXX YCTaHOBKH, MPOHM3BOJICTBO M3MEPEHUH M 00pabOTKy
pe3yJbTaTOB U3MEPEHUN );

2 - 3HAKOMCTBO C MPUOOpaMH M TMPUHAICKHOCTAMHU, KOTOPHIE HEOOXOAUMBI st
MpoBeJeHUS PadoT, yCTaHOBKAa MPUOOPOB MM COOpKa YCTAHOBKH B COOTBETCTBHUHU C OMHCAHUEM
(nHOTIA pabOTa MPOBOAUTCS HA TOTOBOM YCTAaHOBKE);

3 - mpoBeneHUe HAOTIOJACHUA M OTCUETOB - 3Ta 4YacTh PabOTHI SBISIETCS HamubOosee
OTBETCTBEHHOH, €e HaJ0 MPOBOAUTH OUYEHb AKKypaTHO M TIIATENhHO, COTJIACHO YKa3aHUSM,
KOTOpBIC JTaHBI B OMHUCAaHUU PabOTHI, PE3YNbTAThl BCEX M3MEPEHUN (DUKCHPYIOTCS B TaOIUIIAX

3anucel pe3ynbTaToB, KOTOPHIE JaHbI B KOHIIE Ka)KI0W paboThI;



4 - 00paboTka pe3ynbTaTOB M3MEPECHUHM (BBIYMCISIIOT HW3MEPSIEMYIO BEITUYHHY
nogopmMysa i JAIOT OLIEHKY MOTPEIIHOCTeH U3MEPEHHH );

Mertoanyeckoe OmMMCaHWE, KaK IPaBWIIO, COACPXKUT: Ha3BaHUE pabOTH, €€ IIeTb;
nepeyeHb NpuOOpOB U NPUHAICKHOCTEH; OOy 4YacTh (CHpaBOYHBIC CBEICHHUS O CYTH
U3y4aeMoro siBiieHust uian 3¢ dexra, mareMatuueckas GOpMyIUPOBKA 3aKOHA U T.JI.); METOJUKY
npoBeeHus paboThl (MOJPOOHOE ONMMCAHNE METO/Ia, CXEMbI YCTAHOBKH, TaOJIMIIBI TAPAMETPOB U
JAHHBIX YCTAHOBKH, pabodas Qopmyna); omMcaHHUe H3MEpeHUH (yKa3bIBaeTcsi MOPSIAOK
U3MEpEHU, MPUBOIATCS 00pa3lbl TaONMIl AJI1 3alMUCH HU3MEPSAEMBbIX BEIUYUH); 00paboOTKy
pe3yNbTaTOB HM3MEpeHuil (MpuBOIATCS (OpMyNbl A pacuéTa HCKOMOW BEITUYMHBI U IS
pacuéra morpenrHoCTe N3MEpeHuil ); KOHTPOJIBHBIE BOIPOCHI C YKa3aHHEM JIUTEPATYPHI.

Otuér mo saGopaTopHOW paboTe BKIOYaeT B ceOs: Ha3BaHWe pPabOTHI, IEepeUeHb
npuOOpoOB U TMPUHAAIEHKHOCTEH C yKa3aHHMEM TOYHOCTH MIKal U3MEpPEHH, KpaTKyIo
TEOPETUYECKYI0 YacThb ¢ pabodeil (opmysnol (c yuy€TOM MOTpelIHOCTel), CXEeMYy YCTaHOBKH,
pe3yabTaThl U3MEPEHUN B BHJE TaOJIUL, (OPMYIBI UIA MOJCYETA MOTPEITHOCTEH M3MEpEeHHH,
IpuMep pacdy€ra U3MEpsIeMOM  BEIWYMHBI, BBIYMCICHHE IIOTPEHIHOCTEM H3MEPEHM,

OKOHYATEJIHbHBIN pe3yiabTar € pacchTaHHoﬁ IMOTPCIIHOCTLIO.

Bomnpocel k 1a60paTopHBIM padoTam

Ne 1. MeTpoJiornyeckasi arrecTalus MeTOAUKH U3MEPEHHS yIeJIbHOI0
CONPOTHBJICHHUA. YYET CHCTEMATHYECKONH U HHCTPYMEHTAIbHOH NOrPELIHOCTEH.

1.1. HapucoBath 1Be cXeMbl H3MEPEHUH, UCIIOJIH30BAHHBIE B pa0OTE, MOMUCATh UX
Ha3BaHue. KakoBa MeTonyecKas MOrPeIIHOCTh ONPEIEICHUSI CONPOTUBIIEHUS B KaXKI0U U3
cxeM (BbIBOJ popMyi).

1.2. 3anucath GOopMyIBI CPEAHEKBAAPATUYHON MOTPEITHOCTH U IOBEPUTEITHHOT'O HHTEpBAla
st R.

1.3. Kak onpenensiercst abCcoMOTHAS MOTPEIIHOCTD YACIBHOTO COMTPOTUBICHUS?

1.4. Kak npon3BOaUTCS OLIEHKA TOYHOCTH METOJIMKU U3MEPEHUS YIAEIBHOTO
CONMPOTUBIIECHUA?

1.5. 1aTh onpeneneHrne CUCTEMAaTUYECKUX U CITyYalHBIX MOTPEITHOCTEH.

Ne 2. U3ydyeHue 3aKOHOB NPSAMOJIMHENHOT0 IBUKEHHUS B M0JI€ TAKECTH HA MAaLIMHe
ATBYyna.

2.1. 3anucarh cucTeMy ypaBHEHUMN ABM)KEHHUS, BEIBECTU (DOPMYITY AJIs1 BBIUUCTICHUS
YCKOpEHUs1 CBOOOTHOTO MaJIeHHsI ¢ y4eTOM MOMEHTa uHepiuu 6yoka. (HapucoBaTs cxemy).
2.2. BriBecTu BbIpaxxeHHe JIsl MOMEHTa MHEPIUH TMCKa Macchl M u paauyca R
OTHOCHUTEIIBHO OCH, ITPOXOJAIIEH Yepe3 LEHTP AUCKA MEPIICHIUKYIISIPHO €r0 IIOBEPXHOCTH.

Ne 3. MasTHuk MakcBeJuia.

3.1. 3anucarh cucteMy ypaBHEHUH JBUKEHHS, BRIBECTH Pab0Uyr0 GOopMYyITy JUTst
BBIYHCIIEHUS] MOMEHTAa MHEPLIMHU MasTHHUKA 110 pe3ynbTaraM onbiTa. (HapucoBate cxemy).
3.2. 3anucarph U NOSICHUTD BhIpaXXEHHUE IS TEOPETUUECKOTO BHIYUCICHUSI MOMEHTA
HHCPpLIUU MAasITHHUKA Makcsenia.



3.3. 3anucarb 3aKOH COXpAaHEHUS SHEPTUH U BBIBECTH (POPMYITY JUIS €r0 IPOBEPKH.

Ne 4, U3yueHne KoJieOaHNH MATEMATHYECKOT0 H (PM3MYECKOT0 MAsITHUKOB.

4.1. BeiBectr opMyity 1u1sl mepuojia KoseOaHuii MaTeMaTHIeCKOT0 MasiTHUKA.

4.2. Beiectu (opmyny ais mepuoa KoieOaHuii (U3N4ecKoro MassTHUKA.

4.3. JlaTp onpeaeneHue NpUBEACHHON JJIMHBI U IIEHTPa KadyaHus PU3NIECKOr0 MasiTHUKA.

Ne 5. OnpenesieHue MOMEHTa HHEPIUHM TBEPABIX TeJI METOI0M KPYTHJIbHBIX
KOJIeOaHMd.

5.1. BeiBectu opMyity ISl ONIpeieTICHISI MOMEHTA HHEPIIUU TBEPOTO TeIa Yepe3 ero
Mepuo.1 KojieOaHui.

5.2. JlaTb onpeiesieHUe TJIaBHBIX OCEH MHEPILIMH Tea.

5.3. Uemy paBeH MOMEHT WHEPIIMH Ky0a OTHOCUTEIHHO OCH, TPOXOAIICH Yepe3 OJHO U3 ero
peodep.

Macca ky6a M, ctopona — a.

5.4. Jlatb onpejiesieHue TeH30pa HHEPIIMH Tella, 3al1caTh €ro 00Ul BU/I.

Ne 6. UzyueHnne 3aKOHOB BpAaIaTeJIbLHOI0 IBMKeHUsI HA MassTHUKe O0epOexa.
6.1. 3anucars cucteMy ypaBHEHUH ABMKEeHU Ui MasitHuka O6ep6eka. (Hapucosats
CXeMmy).

6.2. ChopmynupoBats Teopemy LlTeitnepa.

6.3. 3anucatb ¥ 000CHOBAThH BHIPAKEHHE JJIi MOMEHTA HHepIK MasiTHIKa O0epOeka.

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

7.1. Jlatb onpeaenenue ko3duimenta TpeHus kaueHus U ko3duiuenta TpeHus
CKOJIB)KEHUSI.

7.2. BeiBectu pabouyro popmyiny i KodpPHUIMeHTa TPEHUs! KaueHusl.

Ne. 8. UccienoBanue CTOJIKHOBEHHUS! IAPOB.

8.1. Jlate onpenenenue kodpuieHTa BOCCTAHOBICHHUS.

8.2. BriBecTH BbIpa)XeHHUE /1151 CKOPOCTH I1apa yepe3 yroj OTKIOHEHHUS.

8.3. BeiBecTH BhIpakeHUE AJIs NOTEHLIMAIbHON YHEPTUH J1e(hOpMallii U CUIIbI YIIPYTOTo
yJlapa 4epe3 yroJyl OTKJIOHEHHUS.

Ne. 9. OnpenesieHue CKOPOCTH 110J1eTa CHAPAAAa MeTOI0M KPYTHJIBHOIO
0AJJIMCTHYECKOT0 MASITHUKA.

9.1. laTh omnpenesieHne MOMEHTa UMITYJIbca YaCTHUIIbI (HapucoBaTh IMPHUMEp, YKa3aTh
HarpaBJIeHUE BEKTOPOB.)

9.2. 3amucaTh MOMEHT UMITYJIbCA OJJTHOPOIHOTO CTEPXKHS MacCchl M u uHHI L,
BpAILAIOLIErocs C YIVIOBOM CKOPOCTHIO (® OTHOCUTENIBHO OCH, IPOXOAIIEH Yepe3 OANH U3
€ro KOHIIOB U MEepPHEeHANKYISIPHON CTEPHKHIO.

9.3. BeiBectu pabouyro Gpopmyity Uit CKOPOCTH ITYIH.

Ne 10. M3y4yeHune BbIHYKICHHOI NpenecCuu rHpPOCKoIa.

10.1. Yro Ttakoe rupockonuueckuit ahhext?
10.2. BeiBecT dopmyiny ISl yTIIOBOM CKOPOCTH MPEIIECCHUH.

IIpuMmepHbIe 3aJaHus /151 KOHTPOJIbHBIX padoT



1. MarepuanbpHasi TOUKa 3TO - ...

a) TeJo, pa3Mepbl KOTOPOro HUKAKOTO 3HAUEHUSI HE UMEIOT;

0) Teno, pa3MepaMu KOTOPOTO MO>KHO MPEHEOPEUb M0 CPABHEHUIO C PACCTOSIHUAMU JI0 IPYTUX
TeN,

B) T€JI0, pa3Mepbl KOTOPOT0 HAMHOTO OO0JIbIIE PACCTOSHUS IO IPYTHX Tell.

2. Ilepemerenue —
a) Paccrosinue, oTcunTaHHOE BJIOJIb KPUBOJIMHEWHON TPAEKTOPHU
6) OTpe3ok npsAMOii, IPOBEACHHBII U3 HAYALHOTO MOJI0KEHUS YaCTHIIBI B KOHEYHOE

B) IlyTh, NpoiiieHHbII YaCTHUIIEH 110 OKPYKHOCTHU

3. CKOpOCTb.

AV _dr
dt

6)V —dr -dt
B)\7 :d—i[,
dr

4. YckopeHue:

a)a —dr -dt
- dv

6) a = —

)=

B)szQ-dt

5.YrioBoe yCcKopeHue:

- do
a) & =—
dt

6) ¢ —dw-dt
B):‘;:d—i
do

- —

6. CBsI3b BEKTOpA JIMHEMHOUN CKOPOCTU V C YIIOBOM CKOPOCTBIO (O :

a) VvV —o-r



—~ a
a) F =—
m
6) F =m-a
B)E —m+a

8. Tperuii 3akoH HrroTOHAa:

a) F1=F2
6) F1=VF 2
B) F1 =—F»

9. I/IMHYJ'IBC CUCTCMbI MAaTCPHUAJIbHBIX TOYCK:

a) P ZZEi;(Bi: mi~\7i)
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10. 3ak0oH coxpaHEHUsI UMITYJIbCA:
a) IMnynbc 3aMKHYTOM CHCTEMbI MAaTEPHAIbHBIX TOUEK YMEHbILIAETCS
0) Mmynbc 3aMKHYTOM CHCTEMBI MaTEPUATBHBIX TOYEK OCTAETCS TTOCTOSTHHBIM

B) I/IMHYJ'ILC SaMKHYTOﬁ CUCTCMbI MaTCPHUAJIBHBIX TOYCK BO3PACTACT

11. 3akoH coxpaHEeHUsI MEXaHUYECKON SHEPTUU:

a) [lonHasg MexaHn4YecKasi SHEPrusl 3aMKHYTOM CUCTEMBI TEJI, MEXY KOTOPBIMHU JAEUCTBYIOT
KOHCEpBAaTUBHBIE CUJIbI HE OCTACTCS IIOCTOSHHOU

6) [lonHas MexaHu4yecKas SHEPTUs 3aMKHYTONH CUCTEMBI TeJl, MEX]Ty KOTOPbIMH JIEHCTBYIOT
KpOM€E KOHCEPBAaTUBHBIX CHJI I HEKOHCEPBATUBHBIE CHJIbI, COXPAHSIETCS

B) [lonHas MexaHudeckasi 3HEPTUs 3aMKHYTOM CUCTEMBI TEJ, MEXAY KOTOPBIMU AEHCTBYIOT

KOHCCPBATUBHBIC CUJIBI, OCTACTCA MMOCTOSIHHOM



12. 3aKOH COXpaHEHUS MOMEHTa UMITYJIbCa:

a) MOMEHT UMIyJIbCa 3aMKHYTOU CUCTEMbI MAaTEPUAIbHBIX TOUEK OCTAETCS MOCTOSHHBIM
0) MoMeHT uMITy/ibca 3aMKHYTOM CUCTEMbI MaTEPUAIbHBIX TOUEK YMEHBIIACTCS

B) MOMEHT UMIyJbca 3aMKHYTOM CHCTEMbI MaTePUAIbHBIX TOUEK BO3pACTAET

13. PetsITUBUCTCKUI 3aKOH CIOKEHUS CKOPOCTEH OINpeiesaeTcs:

a) [IpeoOpazoBanusamu ["anuies

0) ®opmynoit DiHIITEITHA

B) [IpeoOpazoBanusimu JlopeHiia

13. OcHOBHOE ypaBHEHHE BPAIATEIHLHOTO ABUKCHUS:

a) T ZZZN BHEI

M| =

6) Z N srew. =

— o

B) Z N srew. =

14. YpaBHeHue cBOOOIHBIX KOJIeOaHUM Tpy3a Ha MIPY>KUHE:
a) X—w,-x=0
0) X+w,-x=0

B) X+x=0

15. IlonsTHE <MAcabHAS KUIKOCTY:

a) )KuakocTh, B KOTOpOI 1EHCTBYIOT CUJIbl BHYTPEHHETO TPEHHUS

0) )KuakocTh, B KOTOPOIl BHYTPEHHEE TPEHUE TIOJTHOCTHIO OTCYTCTBYET

B) JKuikocTh, B KOTOPOH AEUCTBYIOT CHJIBI COIPOTUBIIEHMS], & CUIIBI BHYTPEHHETO TPEHMS

OTCYTCTBYIOT

16. YpaBuenue bepnymiu:

2

mv
a)

+pgh +p=const

2

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



2
B) pVT+pgh + p # const.

17. ®opmyna Ilyazeitns:

:(Pl_Pz)”'r4'77

a)Q 4l (Q-moToK)
_ (Pl_Pz)”'r4

§Q="p S
(P =P)7n

R

18. PeanbHble ra3bl OMUCHIBAIOTCS YPABHEHHEM:
a) MenneneeBa — Knanelipona
0) YpaBuennem Maiiepa

B) YpaBHeHueM Ban-nep-Baanbca

19. IlousaTHe «MOeaILHBII ra3:

a) ['a3, pa3mMepbl MOJIEKYJT KOTOPOTO 3HAUYEHUSI HE UMEIOT, OHU B3aUMOJICHCTBYIOT MEXIYy COO0OM
1 CTAJIKUBAIOTCS

0) ['a3, MOJIEKyIBI KOTOPOTO CUE3AIOIIEe MAllbl, HE B3aUMOACHCTBYIOT IO CTOTKHOBEHUS U
CTAJIKMBAIOTCS TI0 3aKOHAM abCOIOTHO YIPYToro mapa

B) ['a3, MOJIEKYJIBI KOTOPOTO CTAIIKWBAIOTCS TI0 3aKOHAM aOCOJIFOTHO YIIPYIOro miapa
20. OcHOBHOE ypaBHEHUE MOJICKYIIPHO-KHHETHUECKOW TEOPHUH Ta30B:

1 —_—
a) P=§m0 n-v?

m, - N

\Y

6) P=

W

—

B) P=—-n

VZ
mO

Wl

21. bapomeTrpuueckas hopmyna:

mgh
a) P = Pyexp(— K—g_ll_)



mgh
0) P=P —
) vexp( KT )

B) P= Poexp(ﬂ)
mgh

22. YpaBuenue Knaneiipona-Menzaeneea A1 IpOU3BOIbLHOW MacChl UAEAIBHOIO rasa:

) 2 =Mt
Voou

6) P-V ="RT
Y7,
B) P-V =T

23. XapakTtep TeueHHs )KUJIKOCTH (TypOYyIEHTHOE WK JaMUHAPHOE) OINIPEAEISAEeTC:
a) ®opmynoit bepuymu
0) Yucnom PeitHonbaca

B) [locrostnnoit bonbimana

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

25. Kakoil mkansl TeMepaTyp He CyIeCTBYET:
a) KenpBuna
0) Peomropa

B) Puxrtepa

26. Cybnumanus — 3To:
a) [lepexon U3 TBEpAOro COCTOSHUS B Ta3000pa3HOe
0) Ilepexon 13 ra3000pa3HOTO B TBEPAOE COCTOSTHUE

B) O,Z[HOBpCMCHHBIfI IMpONeCCC MIaBJICHUA UCIIApCHUA

27. Ilpu cMauyMBaHUU KUJIKOCTh B KaTUJUISIPE:
a) Onyckaercst

0) [Toguumaercs



B) He cmensier ypoBHs

28. [lepBbIil 3aK0H (HaYaJ10) TEPMOJUHAMUKHU:
a) Q=AU+A
0) Q=AU-A
B) Q=AU/A

29. Bropoii 3akoH (Ha4ajio) TepMOAMHAMUKH:

a) TerutoTa MOXET NMEePeXOAUTh caMa co00i OT MEHee HarpeToro Tena K 0ojiee HarpeTomMy

0) Termora MoxeT cama coO0i epexouTh OT 00Jiee HArPETOro Tejla K MEHEe HarpeToMy

B) [lepexo/1 TEMIOTHI OT MEHEE HArpeToro Tela K 0oyiee HarpeToMy TeTy IPOUCXOINT BCEra,
€CJIM TOJILKO ATH TeJa He pa3/ieNieHbl ainadaTHOW MEePEeropoIKOn, MPEenaTCTBYOIIEH

TCHHOO6MeHy MCKIAY HUMHU

30. Kputnueckas remneparypa:

a) Temneparypa, XxapakTepHas JJIs KaKJJ0ro BEellecTBa, IPU KOTOPOH BEIECTBO HAXOIUTCS B
TBEP/IOM COCTOSIHUH

0) Temmepatypa, Ipu KOTOPOH BEHIECTBO HAXOJUTHCS B KUJKOM COCTOSTHUHU

B) Temmneparypa, xapakTepHasi 1Js Ka)/10Tr0 BEIIECTBA, IPU KOTOPOI HCcUe3aeT pa3HUIIA MEXIY

KHUAKHUM U Fa3006pa3HBIM COCTOSAHHUAMU

31. CkonbKo cocTOsTHUM MPOoXoauT pabouee Teno B 1ukie Kapuo oreer:

a) l

0) 4

B) 3

32. Ilpu mocneaoBaTeIbHOM COSAMHEHUH TIPOBOTHUKOB 00IIIEE€ COMTPOTUBIICHHE:
a) R=R1=R;
0) 1/R=1/R1+1/R>
B) R=R1+R>

33. Ilpu mapamienbHOM COeTMHEHUH TIPOBOJHUKOB 0011I€€ COMTPOTHUBIICHUE:
a) R=R1=R;
0) 1/R=1/R1+1/R>
B) R=R1+R>



34. Kakoe U3 BbIpaX€HU CPaBEIMBO ISl HUKIMYECKON YaCTOTHI:
a) ®=AcosQ
0) o=2n/T
B) =2mv/T

35. Pe3onancoM Ha3bIBaeTcs:
a) Pe3koe Bo3pactanue cuibl KoJieOaHUi IPH COBMAICHUH YaCTOTHI BHEIIHEH CHUJIBI C
4acTOTOW KoJeOaHUN CUCTEMBbI
0) Pe3koe 3aTyxanue KojeOaHui Mpy BHEIIHEM BO3JICHCTBUN

B) Pe3koe Bo3pacTaHue 4acTOTHI U3-3a YBEIUYEHUSI aMIUTUTYbl KOJeOaHU

36. Uto Ha3bIBaETCS AJIEKTPOJUHAMUKOM:

a) DIIEKTPOIMHAMHUKA- ITO HayKa, U3YYar0Ias MEXaHHUECKOE IBHIKECHHUE TET

0) DJEeKTpOAMHAMUKA- 3TO HAyKa O CBOMCTBAaX U 3aKOHOMEPHOCTSX MOBEACHUS 0COO0T0 BUIA
MaTepUHU — SJIEKTPOMArHUTHOTO TOJIS, OCYIIECTBIISIFOIIETO B3aUMOJICHCTBUE MEXKTY
AIIEKTPUYECKH 3aPsKEHHBIMH TEIaMU

B) DJIEKTPOAMHAMHKA — 3TO HayKa O TEIJIOBBIX M30IPOIIeccax, KOTOpas HE YIUTHIBACT

MOJICKYJIIPHOE CTPOCHHE Tel

37. YTo Ha3bIBAETCs ANEKTPOCTATUKOM:
a) Paznen snekTpoguHaMUKH, TIOCBSIIICHHBIA U3YYEHUIO JIBIKYIIMXCS SJIEKTPUUECKUX 3aPsI0B
0) Paznen snekTpoAMHAMUKH, TTIOCBAIICHHBIN N3YYSHHUIO MTOKOSIITUXCS 3apsI0B

B) QHGKTpOCTaTI/IKa — OTO HayKa, udydaromiasd rmoBcaACcHnue HeﬁTpOHOB

38. UTo Ha3bIBAETCS ANEKTPUUECKUM 3apsAIOM:

a) DIIeKTpUYECKU 3apsi/l oNpeeNsieT HHTEHCUBHOCTh 3JIEKTPOMAarHUTHBIX B3aUMOIECHCTBUI
0) DnexTpuuecKuit 3aps]] onpeaensieT HHTeHCUBHOCTh TPAaBUTAIMOHHBIX B3aMMO/ICHCTBHIMA
B) DJIEKTPUUYECKUH 3apsijl HE ONPEAEIAET HE AJIEKTPOMarHuTHOE, HE TPAaBUTAL[MOHHOE

B3aNMOJICHCTBHE

39. 3aK0H COXpaHEHUs AIEKTPUIECKOrO 3apsaa:

a) CymMMapHbIif 3apsij1 SJAECKTPUUECKUA U30JUPOBAHHON CHCTEMBI MOKET H3MEHSTHCS: Zqi #const
i



6) CymMMapHBIii 3apsij] SIEKTPUUECKU H30JIMPOBAHHOM CUCTEMBI HE MOXKET U3MEHSThCS: Zqi =
i

const
B) CYMMapHHﬁ 3apsaa SJICKTPUICCKU HSOHHpOBaHHOﬁ CUCTEMBI TO MOXXET USMCHATHCA, TO HE

MOXET UBMCHATHCA

40. Yto Ha3bIBaETCS TOYEUHBIM JIEKTPUUECKUM 3apSAOM:

a) ToueuHbIM 3aps1/IOM Ha3bIBAETCS 3apsKEHHOE TEN0, pa3MepaMH KOTOPOTro Hellb3s IpeHeOpeyb
10 CPAaBHEHUIO C PACCTOSHUAMH OT 3TOTO TeJla J10 APYTUX 3apsHDKEHHBIX Tell

0) ToueuyHsIM 3aps0M Ha3bIBACTCS 3aPSKEHHOE TEIIO, Pa3MepaMK KOTOPOIO MOXKHO IIPEHeOpedb
10 CPAaBHEHUIO C PACCTOSHUAMHU OT 3TOTO TeNa 0 JPYTUX 3apsHKEHHBIX Tell

B) ToueuHbIM 3apsa10M Ha3bIBACTCA 3aPsSKCHHOC TCIIO0 JIFOOBIX pasMEpoB

41. 3akon Kymnona:

m,m

a) Fzy—:‘2 2

6) F=k 2z
r

wEe L[|

dre, I

42. HaHp}I)KeHHOCTB QJICKTPOCTATUYCCKOT'O IOJIA B JTaHHOU TOYKeE:

a)E:qlE
-
0) E=—

q
. [F
) E= |—
) q

43. EnyHuIa u3MepeHnsl HapsHKEHHOCTH AJIeKTpocTaTuyeckoro nmois B CHU:
a) [E]: Ke M

6) [E]= B/

B) [E]= Tulm

44. Hanps>KeHHOCTh TOJISI, CO3JJaBAEMOT0 TOUEHUHBIM 3aPSI0M:



a) E=kJg,
r
1 q._
6)E=— g
Argy r
2
B) E:q—zér

46. Uto Takoe JIMHMS HAOPSHYKEHHOCTH IEKTPOCTATUYECKOTO MOJIS:

a) BooOpaxaemas nHus, KacaTellbHas K KOTOPOM B KaX/I0M TOYKE COBIAJACT C HAlpaBJIEHUEM
BEKTOPA HAIPSHKEHHOCTH IOJIS E

6) BooOpaxaemas TuHUS, BEKTOP HANPSHKEHHOCTH K KOTOPOU NEpIEHIUKYISpEH

B) Boo6pa>KaeMa;1 JIMHUA, KOTOpasg HC UMECT HU Ha4ajla, HU KOHLA

47. IloTeHnuan 3JIeKTPOCTATUYECKOTO OIS

WP

a) P=—
q

6) p=—
q

B) =W,

48. Enununa n3mepenns notenuuana B CU:
a) [(0] = Jlxoynb ([Ix)
6) [p]=Kynon (Kn)

B) [(D] =BomsT (B)

49. ITorennuan noss, co3gaBaeMoro cucreMoi N 3apsioB:



2 (0_47r50 r’

1 i
) (p_47rgo Z‘ r
B) Q)_kzqirl

50. DKBUNOTEHIIMATIbHAS [IOBEPXHOCTD!
a) JT10 BooOpakaeMasi HOBEPXHOCTb, BCE TOUKH KOTOPOH MMEIOT OJITMHAKOBBII IMOTEHIIAAI
6) OTO NOBEPXHOCTh HEOAMHAKOBOT'O MTOTEHIMATIA

B) OTO ropupoBaHHAast TOBEPXHOCTH

51. DnexkTpuyecKuil UIOIIb:

a) OTta cucrema 13 IByX OJAMHAKOBBIX 110 BEJIMYMHE MACC, PACTIOJIOKEHHBIX Ha HEKOTOPOM
PACCTOSIHUU JIPYT OT JIpyTa

0) Ota cuctema ABYX OJMHAKOBBIX 11O BEIMYMHE PA3HOMMEHHBIX TOYEYHBIX 3apsAAoB +q u —(,
paccTosiHie MKy KOTOPBIMH 3HAYUTEIBHO MEHBIIIE PACCTOSHUS JI0 T€X TOYEK, B KOTOPBIX
OTIpeIeNIeTCs M0JIe CUCTEMBI

B) OTa cucteMa ABYX Pa3HbIX IO BEJIMYUHEC 3apsA/10B, HAXOAAMNXCA Ha HCKOTOPOM paCCTOSAHUA

JIPYT OT JIpyTa

52. Teopema I'aycca [uist BEKTOpa 3JIEKTPOCTaTUYECKON NHAYKIIUHU:

a) [ToTok aneKTpocTaTH4eCKOM HHAYKIUHU Yepe3 3aMKHYTYIO ITOBEPXHOCTh PaBEH HYIIIO
6) [1oTOoK 371€eKTpOCTaTUUECKON MHIYKIIUHU Yepe3 3aMKHYTYIO IOBEPXHOCTh paBeH
anredpandeckoil CymMme 3aKI0YEHHBIX BHYTPU ATON MOBEPXHOCTU CTOPOHHUX 3apsI0B
B) IToTOK 351eKTpOCTaTHYECKOM NHIYKIIMY YEPE3 3aMKHYTYIO IOBEPXHOCTh PaBEH

aﬂre6paI/I‘{CCKOﬁ CYMMC MAaTCpHaJIbHBIX TOUCK

53. DnekTpuyeckas EMKOCTh:

a) OTo BeIMuuHa, onpenensgeMas popmynoit: C =q-¢

6) Oto BenuumHa, onpenensemas gopmynoii: C =

B) DTO BenU4MHAa, onpeaensemas popmynoit: C =



54. Cuna (BeIM4MHA) TOKA:

a) Cwiia ToKa paBHa IIPOU3BEICHUIO MACChl TEJIa HA YCKOPEHHE

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

ot

B) Cula ToKa — 3TO BelMuMHa, onpeensemas popmymnoit: | = -t

55. 3akon Oma 11 ydacTKa ey He COJIepKalllero HCTOYHUK TOKa:

a) l =U-R

51-Y
R

B) |=E
U

56. 3akon Oma J1s1 3aMKHYTOTO KOHTYpa:

a) I =¢(R+r)
6 | _(R+r)
g
_ &
B = Rn

57. 3axon Oma J1s 3aMKHYTOT0 KOHTYypa B nuddepeniuanbHon Gopme:
a) ] =6 (E+ Ecr)

~/(E+E,,)

—

0)

ool

B) T:G'

58. DnekTpoaBwkymas cuna(d.a.c.) €

a) OT0 paboTa CTOPOHHUX CHJI, KOTOPYIO OHHM COBEPILAIOT HaJ MEPEMENIAIOIIUMUCS 110 LEH
A
CT
3apsiaMu:; € =——

4

K.

0) D10 paboTa KyJTOHOBCKHUX CHJI HAJl 3aps/IaMHU: € =

B) OTO BhIpaxkeHue € = A, - Q

59. Ileproe npaBuiio Kupxroda:



a) AnreOpanueckas CymMmMa TOKOB, CXOSIIUXCS B y37I€, paBHA HYJIIO: Z I, =0
i

0) Anrebpanyeckasi CyMMa TOKOB, CXOJILINXCA B y3J1€, HE paBHA HYJIIO: Z I, #0
i

B) Anre6pa1/1quKa;1 CyMMa TOKOB, BXOAAIIUX B Y3€JI TOKOB BCETaa OouplIe HCXOAIUX U3 y3JIa

TOKOB

60. Bropoe npaBuiio Kupxroda:

a) > LR =D ¢
6) D LR =D ¢
B) > LR, >D ¢

61. PaboTa IOCTOSIHHOI'O TOKA:

I
A=—-t
a) T
0) A=1-R-t
5) A=U-R-t

62. MOIIIHOCTE TOCTOSHHOTO TOKA:

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

63. 3akoHn /[>xoyns — JIeHna:
a) Q=U-R-t

6) Q=0,24-12-R-t

B) Q = ? -t
64. 3axon buo — CaBapa — Jlannaca:

a) dB = —ﬂOAI,;liI; FJ

6 dg =4l AT
dar



B) dB' — Ho 4d| [3! ) r]
i

65. 3akoH Amrepa B BEKTOpHOH dopme:

a) dF =dT [ -]
6) dF =1|dl - B
8) dF =8|1 -l

66. IloToKk BEeKTOpa MarHUTHOM MHIYKIIMH Y€pe3 3aMKHYTYIO TOBEPXHOCTh:

a) Oy= j BdS =0
6) ®,= [ BdS >0

B) Oy= j BdS =0

67. MaruutHas MMPpOHUIACMOCTDb BCIICCTBA:

a) u=1—y
6) u=1+y
p p=(0+y)

68. 3aKoH 3JeKTpoMarHUTHON MHAYKIuN Dapazes:

a) 8'_d—®

T odt

do

0) gi=-—

) 8=
B) &= d@-dt

69. MonIHOCTh MepeMEeHHOT0 TOKa:
a) P=U?-1-cosep

6) P=1-R-sing

By P=U,, -1, cosp

70. CoOCcTBEeHHAs YacTOTa KOJIe0aTeIbHOTO KOHTYpa:



71. YpaBHenue MakcBeiia, CBA3BIBAIOIIEE BEKTOP HAMIPSKEHHOCTH JIEKTPUUYECKOro moyst £ ¢
BEKTOPOM MarHUTHOW MHAYKIUU B (B nuddepeHunansHoi hopme):
OB

a) VE=—
ot

6)VE]:-2—?

N\ 2

- oB
B) VE]= FY

72. 3aK0H OTpa’KE€HUs CBETa:
a) Yrous oTpaskeHust 00JIbIle YIila MaeHHs
6) Yron najgeHus paBeH yrily OTpaXXeHus

B) YT0J1 OTpakeHUs paBeH HYIIO

73. 3aK0H MPETOMIICHHSI CBETA:

a) OTHOIIIeHHE CUHYCA yTJIa MPEeIOMIICHHUS K CHHYCY YIJIa aJeHUsI HE SBISETCS MOCTOSTHHBIM
0) OTHoIIIEHUE CHHYCA YTJIa TaJICHNUS K CHHYCY yTJa MPEJIOMIICHUS €CTh BEIUYUHA
oTpunarciibHas

B) OTHOILIEHNE CUHYCa yTJja MMaJIeHUs] K CHHYCY YIJIa IPEeIOMIICHHUS €CTh BEJIMYMHA TOCTOSHHAS.

74. lucnepcus cBeTa:
a) n=f(ko)
6) n= f(Ao)

B) n=const

75. 3akoH byrepa:
a) I=lp-¢*
6) I=lp- £

B) I=lp'& -



76. 3akon bprocrepa:

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

B) tg 6, =const

77. KorepeHTHBIE CBETOBBIC BOJIHBI:
a) Bonnbl, uMeronirie BCeBO3MOXKHBIE YaCTOTHI KOJIeOaHU I
0) Bonna, He 0JMHAKOBOM YaCTOTHI U HE MOCTOSTHHOM Pa3HOCThIO (a3

B) BosHBI, HE OMHAKOBO YacTOTHI, Pa3HOCTH (Pa3 KOTOPBIX OCTAETCS BCE BPEMS IIOCTOSTHHOU

78. YcnoBue nHTEpPEPEHIIMOHHOTO MAaKCUMYyMa:
a) A=t(m-1) 4, (m=0,1,2,...)
0) A=tm4, (m=0,1,2,...)

B) A=+/m (4,)?  (Mm=0,1,2,...)

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

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

13)A=d:(2m+1)ﬂb—20 (m=0,1,2,...)

80. JIudpaxius CBETOBBIX BOJIH:

a) OTo ABJICHUE MPSIMOJIMHEHHOTO pacpOCTPaHEHHs CBETOBBIX BOJIH B HEOIHOPOIHOH cpejie
0) DTO sIBJIEHNE TIOJTHOTO OTPAXKEHUS CBETOBBIX BOJIH OT KpaeB OTBEPCTHI MIIM MaJIbIX
MPENsATCTBUN

B) OTO sIBJIeHUE OrMOAaHUs CBETOBBIX KPaeB OTBEPCTUM MJIM MAJIbIX MPENATCTBUN

81. B xakom cnyuae nudpakiusi BOJH 3aMETHEE:
a) [Judpaxius BOJIH TeM 3aMeTHEe, YeM OOJIbIIe UTMHA BOJHBI M Y€M MEHBIIIE pa3Mephl
MPENSTCTBUMN (IeJIeH) TT0 CPAaBHEHUIO C JJTMHOW BOTHBI

6) CooTHOIIIEHUE JUTMHBI BOJIHBI M pa3MEPOB MPENATCTBUH (IIeJIeii) He BIHMSICT Ha SBICHUE

T paKuu



B) Jludpakius BoiH TeM 3aMeTHEe, YeM MEHbIIIE JAJIMHA BOJHBI U YeM OOJIbIIIe pa3Mephbl

NPEensTCTBUM (IIeJICH) 10 CPAaBHEHUIO C JUTMHOU BOJIHBI

82. JludpakimonHas pemerka:

a) IudpaxknuonHas pemierka- 3TO ONTUYECKOE YCTPOICTBO, 3epKaTbHO OTPAXKAIOIEE CBET
0) AudpakimonHas pemeTKa- 3T0 ONTHYECKOe YCTPOUCTBO, MPEACTABIISIONIEE COOOU
COBOKYITHOCTH OOJIBIIIOTO YHCIIA TTApaIeIbHBIX, OOBIYHO PABHOOTCTOSIIMX JAPYT OT APYyTa
miejen

B) Jludpakunonnas pemierka- 3To JBOSIKO BBITYKJIasl TUH3A

83. OcHoBHas GpopMyia AMPPAKIIMOHHON PEIIETKU:
a) ccosa =tka (c=a+h), k=0,1,2,...
0) csina =tka (c=atb), k=0,1,2,...

B)Sina =1

84. Yrto Takoe yazep:
a) Jlazep- 9TO UCTOYHUK HE KOTEPEHTHOTO U3ITyICHHUS.
0) Jlazep- 3TO reHepaTop BHIHYKJAEHHOTO KOTE€PEHTHOTO U3TYYCHUS

B) J'Iasep- 9TO UCTOYHHUK CaMOIIPOU3BOJILHOTO U3JIYYCHU A

85. ®opmyna Bynbda - bparros (audpakiiys peHTT€HOBCKUX JIyuei):
a) 2d sin 6=tm A (m=1,2,...)

6)dsin =1

B)dtg =1

86. Buemnuit porordpdext. YpaBHeHne DUHIITEHHA:

mv?

a) hv =A-

mv?

0) hv =A+

B) hv =A+ mgh

87. Kakol nosnsipuzaiuy He CyIIECTBYET:
a) Kpyrosoit

0) Toueunoi



B) JInHeitHOM

88. lucniepcust — 310:

a) OrubaHue CBETOM MEJIKHMX MPEMATCTBUMA

0) HanoxeHnue KOrepeHTHbIX BOJIH

B) 3aBUCUMOCTH ITOKa3aTelis MPEIOMIICHUS OT JJIMHBI BOJHBI

89. ludpakius — 3710:

a) OrubaHue CBETOM MEJKUX MPETATCTBHMA

0) HanoxeHune KOrepeHTHbIX BOJIH

B) 3aBHCHUMOCTD ITOKa3aTes IMPCIOMJICHHA OT AJIMHBI BOJIHBI

90. PeanbHble ra3bl ONUCHIBAIOTCS YPAaBHEHUEM:

a) Menneneesa — Knanelipona
0) YpaBuenuem Maiiepa

B) YpaBHeHuem Ban-nep-Baansca

91. ®opmyna [1nanka:
a) E=mv?/2
6) E=hv

B) E=mc?

92. MaccoBO€ 4HCII0 — DTO:

a) Macca 1 mouns BemniecTBa — [

6) KoinuecTBo mpoTOHOB M HEUTPOHOB — A

B) Macca ogHOrO atoma BemecTBa — M

93. a-uactuua — 3T0:
a) Slnpo aToma Bomopoia

0) Anpo atoma remust

B) JxoOas qacTula ¢ OTpUHATCIbHBIM 3apA10M

94. [InanetapHOI Ha3bIBAIOT MOJIETH ATOMA:

a) Tomcona



0) Pesepdopna

B) DiHIIITeHA

95. Kakoe u3 yTBepkAeHUM SIBISETCS OJHUM U3 ocTynaToB bopa:

a) Uncno NpoTOHOB B aTOME PAaBHO YUCITY HEUTPOHOB

0) 3apsa siapa paBeH CyMMapHOMY 3apsiy SJIEKTPOHOB

B) ATOM MO’KET HaXxOJUThCS B CTAIIMOHAPHOM COCTOSIHMM C OnpeiesieHHou sHeprueit Ey, B
KOTOPOM OH HE H3JIy4yaerT.

96. HanGoupielt mpoHHUKaIomeld CrmocOOHOCTRIO 00J1a1at0T:

a) o-JIy4u

0) B-myun

B) Y-Ty4u

9K3AMEH no gucouninne «Du3nka»

Dk3aMeH Mo AucCHUIUIUHE «@®U3MKa» TMPOBOIUTCS B YCTHOM ¢dopMe mo Ouieram.
DK3aMEHAIIMOHHBIN OWJIeT coAepXUT 4 Bompoca: JBa TEOPETHUECKUX M JIBa MPAKTUYECKHX.
[TepBbie nBa BOIpOca HK3aMEHAIIMOHHOTO OMJIeTa SIBISIOTCS TEOPETHUUECKUMHU M OIEHUBAIOTCS
MakcuManbHO 10 10 OamioB kaxknapiid. TpeTuid W YETBEPTHIA BOMPOCH SK3aMEHAIIMOHHOTO
Ouieta — pacueTHBIC 3a]]a4l, PEIICHUE KOTOPHIX OIEHUBAETCS MAKCUMYM 0 15 Ganos.

Bonpocsl Kk 3k3aMeHy 10 JMcHUIUINHE «DU3HKA»

1. BpamatenbHoe IBUKEHUE MaTepUAIbHON TOUKH.

2. IlepBslii 3ak0oH Hpl0TOHA B MEXaHUKE MaTepUaIbHON TOUKH.

3. Bropoii 3akoH HpioToHa B MeXaHHKE MaTepUAIbHON TOUKH.

4. Tperuii 3akoH HploTOHa B MeXaHNKE MaTepUaIbHON TOUKH.

5. Pabora B MexaHuKe MaTepUaIbHOU TOUKH.

6. DHeprus B MEXaHUKE MaTEpUATbHON TOUKH.

7. MoOImHOCTh B MEXaHHKE MaTepUAIbHOW TOUKH.
8. 3aKOHBI COXpaHEHHUsI PHEPTUU U UMITYJIbCA B KIIACCUIECKON MEXaHHKeE.

9. PensatuBuctckas Mexannka. OCHOBHOM 3aKOH PENITUBUCTCKON MEXaHUKHU. PensTuBuCTCKUI
3aKOH CIIOKEHHsI CKopocTeil. IHTepBan MexXly COOBITUSMU B CIICIIUATILHON TEOpUHU

OTHOCHUTCIBHOCTH.



10. PensiTuBHCTCKAs MEXaHUKA. DHEPTHUATIOKOS PEIATUBUCTCKOM YacTuilbl. [loHas sHeprus

PEJSITUBUCTCKON YacTULbl. PeJIATUBUCTCKOE COOTHOLIEHUE MEXK Y IIOJIHOM YHEPTUEH U

UMITYJIBCOM TeJa.

11. YpaBHeHHe HEpa3pBbIBHOCTH ISl TOKA KHUJIKOCTH B TpyOKe.

12. YpaBuenue bepHyiin (3aK0H COXpaHEHHs SHEPTUU IPUMEHUTEIBHO K YCTAHOBUBIIEMYCS

TEYEHUIO UJI€ANIbHOM )KUIKOCTH). CTaTu4yecKoe, THAPOCTaTUUECKOE U JUHAMUUECKOE

JIaBJICHUE.

13. DkcnepumenTanbHble ypaBHeHUS T dy3un (ypaBHeHHe Drka). Dopmynbl aiis
koadurnmenta quddy3uu.

14. DxcniepuMeHTAIbHOE YPAaBHEHHE TEIUIONPOBOIHOCTH (ypaBHeHUE Dypbe). Dopmyna st

Kod((HUIIIEHTA TETTIONPOBOTHOCTH.

15. DkcnepuMeHTanbHOE ypaBHEHHUE JIJISl CHIIbI BHYTPEHHETO TPEHHUS WM BSI3KOCTH (YypaBHEHUE

Hriotona). ®opmyna st Ko3QPUIeHTa BI3KOCTH.

16. IIpeoOpa3zoBanus ["anmnes B kinaccuueckoit mexanuke. [IpeoGpazoBanus Jlopenma B

PENATUBUCTCKON MEXAHUKE.

17. OGbenvHeHHBII Ta30BBINA 3aKOH, CBSA3BIBAIOLINI 1aBieHe P, 00beM V U aOCOMOTHYIO

TeMIeparypy 1 st JaHHO#M Macchl raza M = CONSt, st ogHOTO MOJISI ra3a (ypaBHEHHUE

Knaiinepona), s mo6oro uncia Mosei ra3a (ypaBHeHue MenzeneeBa-Kiaiinepona).

18. OcHOBHOE ypaBHEHHE MOJIEKYIIPHO-KHHETHYECKOW TEOPHH UICATBHBIX Ta30B.

19. OnerTHBIE Ta30BEIe 3aK0HBI (I'efi-JIroccaka, Lllapis, Boins-Mapuorra).

20. IlepBoe Ha4yanO TEPMOIUHAMHKH.

21. Bropoe Hauano TepMOJUHAMUKH.

22. TpeTbe Ha4YaJIO TEPMOIUHAMHKH.

23. DuTponus S . CTaTHCTUYECKOE TOJKOBAHUE SHTPOIMH S . DHTPOIHUS B a1a0aTHYECKOM

nporiecce.

24. DaTponus S . CTaTHCTUYECKOE TOJKOBAHHUE PHTPOITUU S . DHTPONHS B U30XOPHOM U

n300apUyeCcKOM, MPOLIECcCax.

25. DuTponus S . CTaTHCTUYECKOE TOJKOBAHUE SHTPOIHU S . DHTPOIUS B U30TEPMHUECKOM

nporiecce.

26. DnexTpocTaTiHueckoe noje. PaboTa 1o nepeMerieHuio 3apsjia B 3JeKTPOCTaTHUECKOM ToJIe
3axoH Kynona.

27. IpaBuna Kupxroda ams pacuera SIEKTPUIECKUX HETIEeH.

28. 3akoH J[>xoyns-JIeHIa a1t MpoBOIHUKA, IO KOTOPOMY T€UET TOK.

29. Dddext Dapanes.

30. 3akonbt OMa: 1711 ydacTKa IETH; A y9acTKa IIeTH, COAEPIKaIIero 3.1.C.; A 3aMKHYTOM



LETH, CoJlepxame 3.1.C.
31. Ilepemennslit TOK.O(HEeKTUBHBIE TOKH, HAMPSHKEHUS K MOITHOCTH B LIENH IEPEMEHHOTO
TOKa. IHIyKTUBHOE, EMKOCTHOE, aKTUBHOE, PEAKTUBHOE U IIOJIHOE COIPOTUBIICHUS B LIENU
MIEPEMEHHOT0 TOKA.
32. Marnetusm. Ou3ndecKue XapakTepUCTUKN MarHUTHOTO 1oJjist. 3akoH bruo-Capapa-Jlamnaca.
33. SIBneHue IIEKTPOMArHUTHON HHTYKITUH.
34. Cuna Ammepa. Cuna Jlopenma. @opmyia, OMUCHIBAONIAs ABMKCHUE 3apsia MO JeHCTBUEM
MarHUTHOTO U 3JIEKTPUUECKOTO MOJIS.
35. SIBneHne CaMOMHTYKIIHH.
36. 3aKOHBI TCOMETPHUYECKON ONTUKHU (3aKOHBI OTPAXKCHHSI, IOJITHOTO BHYTPECHHETO OTPAKEHUS,
IIPEIOMJICHUS).
37. ntepdepeHinsi CBeTOBBIX BOJIH. Y CIIOBUSI HHTEP(HEPEHIIMOHHOTO MaKCUMyMa U
UHTEP(PEPEHIIMOHHOTO MUHIUMYMA TPU CIOKEHHUH BYX CBETOBBIX BOJH.
38. Mucnepcus.
39. [Monsipu3anus CBETOBBIX BOJH. 3aKOH Majroca /it ”HTEHCUBHOCTH CBETA, MPOIICIIIETO
aHaIM3aTop.
40. PaccesiHre CBETOBBIX BOJIH. 3aKOH Penest 1y1si HHTEHCUBHOCTU PAcCESHHOTO CBETA.
41. Iudpakuus cBETOBBIX BONH: nudpakius Openens, nudpakius OpayHrodepa.
42. Jluppakimst CBETOBBIX BOJIH Ha TpexMmepHoi pemeTke. DopmynaBynsda-bperros.
43. Dpdext Keppa. JBoitHoe myyenpenomieHue
44. YpasHenue DifHmTelHa 1 BHenHero ¢porodddexra. KpacHas rpanuna pororddexra.
45. Tlocrynatel bopa.
46. TlpaBuna oroopa. [ledext Macchl spa.
47. 3akOHBI paIMOAKTUBHOTO pacnaja.
48. CootHomienue HeonpeneneHnocTH [ eitzenoepra. HepasenctBo bopa-I eitzen6epra.
CooTHoltieHne HeornpeaeaeHHOCTH [ 'eif3endepra /st BOJTHOBBIX ITaKETOB.
49. dynnaMeHTaIbHBIC B3aMMOICHCTBH. 3HAUCHUS Oe3pa3MEPHBIX MTOCTOSHHBIX,
XapaKTEepU3YIOLIUX 3TH B3auMOAEHCTBUA. DU3HUECKUE IPOLIECCHI U SIBJICHUS, CTOAIINE 3a
STUMU B3aUMOJICHCTBUSMU.

50. INpaBuiia CMEIIECHUS TIPH & U [ -palHOaKTHBHOM pacra/ie.

51. OGonoueynas Mojenb aapa. Maruueckue siapa. Marudeckue qyuca.

52. dynnaMeHTaNbHBIE B3aUMOICHCTBUS: TPABUTALIMOHHOE B3aUMOJICHCTBHE. 3HAUCHUS
Oe3pa3MepHOi TOCTOSTHHOM, XapaKTEPHU3YIOIICH 3TO B3auMoaeicTeue. dusnyeckue
MIPOLIECCHI U SIBJICHMUSI, CTOSIILIKE 32 TUM B3aUMOJICHCTBUEM.

53. dynnaMeHTaNbHBIE B3aUMOICHCTBUS: CUIILHOE B3aUMO/ICiCTBHE. 3HAUCHUS Oe3pa3MepHOI



MOCTOSIHHOM, XapaKTePU3YIOIIe 3To B3anumoaeiicTBre. Du3ndeckue npouecchl U SBICHUS,
CTOSILLKE 32 TUM B3aUMOJICHICTBUEM.

54. ®dyH/1aMeHTabHbIE B3aUMOICUCTBUS: AIIEKTPOMArHUTHOE B3aUMOIeCTBHE. 3HAUCHUS
Oe3pa3zMepHOl TOCTOSTHHOM, XapaKTepHU3yIOIIeH 3To B3auMoaeicTeue. dusnyeckue
IIPOLIECCHI U SIBJICHUS, CTOSIIUE 32 ’TUM B3aUMOJICUCTBUEM.

55. dynaMeHTaNbHBIE B3aUMOICUCTBUS: claboe B3auMoieiicTBIE. 3HAUCHHsI Oe3pa3zMepHOi
MIOCTOSIHHOM, XapaKTEPU3YIOLIEH 3TO B3anumoaeicTere. DU3HUECKHUE MPOLECCHI U ABIECHUS,

CTOAIIUC 3a OTUM BSaHMOHeﬁCTBHCM.

KpnTeplm OICHKHU 0TBE€TA CTYJACHTA Ha IK3aMECHE

Xapakmepucmuka omeema OUEHKa

JlaH mOnHBIM, pa3BepHYTBHIM OTBET HA IIOCTABJICHHBIM BOIIPOC, IOKa3aHa
COBOKYITHOCTb OCO3HAaHHBIX 3HaHUM 00 0O0BEKTe, NPOABIAIOLIASCS B
CBOOOJHOM ONEPUPOBAHUU MOHATUSIMH, YMEHUH BBIJIEIUTH CYIIECTBEHHBIE U
HECYILIECTBEHHbIE €r0 MPU3HAKH, TIPUUMHHO-CJIE/ICTBEHHbIE CBSA3U. 3HaHUE 00
00BeKTE JEMOHCTpUPYETCs Ha (POHE IOHUMAHUS €r0 B CUCTEME JaHHOW HayKH
U MEXIMCLUUIUIMHAPHBIX cBsized. OTBeT (GopMyIUpyeTcss B TEpPMUHAX HAYKH,
W3JIOKEH JINTEPAaTypHBIM S3BIKOM, JIOTMYEH, JOKAa3aTelIeH, JAEMOHCTPUPYET
ABTOPCKYIO O3ULUIO CTYJEHTA.

Jlan TOJIHBIM, pa3BEpHYTHI OTBET Ha IIOCTaBJICHHBIA BOIPOC, IOKa3aHa
COBOKYITHOCTb OCO3HaHHBIX 3HAHUH 00 OOBEKTE, J0Ka3aTeIbHO PACKPBITHI
OCHOBHBIE IIOJIOXKEHMSI TEMBI; B OTBETE INPOCIEKUBACTCS YETKAsA CTPYKTYpa,
JIOTHYECKasl IMOCIE0BATEIbHOCTh, OTPAXKAIOLIAsl CYIIHOCTh PAacKpbIBAEMBIX
NOHATHUH, Teopull, siBneHuil. 3HaHue 00 00beKTe NEeMOHCTpUpYyeTcs Ha (oHe 5
MOHMMAHHUS €r0 B CHUCTEME JITaHHOM HayKu M MEXIUCIUIUIMHAPHBIX CBS3EHl.
OTBeT WU3J0XKEH JUTEPaTypHBIM S3BIKOM B TEpMHUHaX Haykd. MoryTt ObITh
JIOTIYIIEHbI HEJO0YEThl B OINpPEAEICHUH MOHSTUN, UCIPABIEHHBIE CTYAECHTOM
CaMOCTOSITEJIHO B MPOIIECCE OTBETA.

JlaH NOnHBIN, pa3BEpHYTHIM OTBET Ha IOCTABICHHBIA BONPOC, IOKA3aHO
YMEHUE BBIICIUTH CYILIECTBEHHBIE U HECYIECTBEHHBIE NTPU3HAKHU, IIPUYUHHO-
ciencTBeHHbIe CBSI3U. OTBET YETKO CTPYKTYpUPOBaH, JIOTUYEH, U3JIOKEH B
TepMuHax Haykd. OJHAKO JONMYyLIEHbl HE3HAYUTEIbHBIC OIIMOKU WIIH
HEJIOYEThI, HCIPABIICHHBIE CTYJEHTOM C MOMOILIBIO «HABOIAIIMX)» BOIPOCOB
IIPEIO1aBaATEIIs.

JlaH monHBIN, HO HEIOCTATOYHO IMOCJIEOBATENbHBIM OTBET HA MOCTABICHHBIN
BOIIPOC, HO IpPH OTOM IIOKa3aHO YMEHHE BBIJIEIUTH CYLIECTBEHHBIE M
HECYIIECTBEHHbIE NPHU3HAKW W MPUUYMHHO-CIEACTBEHHblE CBs3u. OTBeT
JIOTMYEH U U3JIOKEH B TEPMUHAX HAyKU. MOTyT OBbITh JOMyIIeHb! 1—2 omunOKu
B OINpEIENIEHUN OCHOBHBIX TOHSATHH, KOTOpbIE CTYAEHT 3aTpyIHSETCS
VICIIPABUTH CAMOCTOSITENBHO.

JlaH HeOCTaTOYHO NOJIHBIA M HEJTOCTATOYHO pa3BEpHYTHIM oTBeT. JIormka u
MOCJIEIOBATEIbHOCTD U3JIOKEHHUSI UMEIOT HapyleHus. JlomyiieHsl ommoOKky B
pPACKpBITUM MOHATUH, ynorpebneHuun TepMUHOB. CTyIEeHT He CHOCOOeH
CaMOCTOSITENIBHO BBIJENIUTh CYHIECTBEHHBIE M HECYILIECTBEHHbIE NPU3HAKU U 3
IIPUYUHHO-CICACTBEHHbIE  CBsI3U. CTYAEHT MOXET KOHKPETH3MPOBAaTh
0000IIeHHBIE 3HAHMS, [IOKa3aB Ha IPUMEpPaX HUX OCHOBHBIC IOJIOKCHUS
TOJIBKO C TIOMOIIBIO TMpernojaBaTens. PedeBoe odopmieHne Ttpedyer




MONPABOK, KOPPEKIIUU.

He ITOJIYYCHBI OTBETHI 110 0a30BEIM BOIIpOoCaM JUCHUITIIMHBI. 0

3a yCTHBIN OTBET Ha 3K3aMeHe CTyAeHT nojydaet 0-50 6ayos.
CTyneHTbl, MOMYYHBIIUE B XOJI€ TEKYILEro U pyOeKHOTo KOHTpost 56-100 6aos,
ABTOMATUYECKHU MOTYyYal0T COOTBETCTBYIOIIYIO IK3aMEHALIMOHHYIO OIICHKY.

PesynpTupyromas oneHKa CKJIaAbpIBACTCs MO0 COOTBETCTBYIOMIEH (opMyre ¢ yI4eTOM TeKyIei
yCIIEBaEMOCTH, PE3YyJIbTaTOB PYyOEIKHBIX aTTECTALIUI U YCTHOI'O OTBETA HA K3aMEHE.

9. VYueOHo-MeTOaAMYecKOEe M HHPOPMALMOHHOE O0ecniedeHne TUCHUTLIUHBI (MOTYJIs1)
a) OcHoBHas1 IUTEpPaATYypa

1. CasenweB U.B. Kypc o6meit ¢pusuku: 1.1, M.: Hayka, 1989.

2. CasenbeB U.B. Kypc obmieii ¢pusuknu: 1.2, M.: Hayka, 1988.

3. CasenbeB U.B. Kypc o6eit ¢pusuku: 1.3, M.: Hayka, 1989.

4. Tpopumosa T.U. Kypc ¢uzuku, M.: BIL, 1985.

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

6. Tuxomupos FO.U. JIabopaTopHbie pabOThI IO Kypcy PU3UKH C KOMIBIOTEPHBIMU MOJEISIMU
7.3embaroB X.b., MkpteiueBa H.M. ®usnueckuii nmpaktukym «MexaHuka. MonekynspHas
¢usuka» Braaukaskas. Uz, COI'Y ,1992.

0) lonoiHuTeIbLHAS JINTEPaTypa:

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

2. Uponos E.N. Dnektpomaruerusm (ocHOBHBIE 3aKoHbI). M.- Cankr-IletepOypr, Hayka-
duzmataur, 2000.

3. I'pubos JI.A., Ilpoxodsera H.1. OcHoBel ¢puzuku. M., duzmatiut, 1995.

4, Jlanacoepr I'.C. Onrtuka, M., Hayka, 1976.

5. Kosznos C.H. Konebanus u Bonubl, M., U3a. Mock. yHuBepcurera, 1991.

6. CagenpeB 1.B. COoopHUK BOTIpocoOB U 3a1a4 mo ¢usuke, M., Hayka, 1988.

7. Bonbkenmreiin B.C. CoopHuk 3a1a4 mo obmiemy kypey ¢usuku, M.: Hayka 1990.

8. bepkneesckuii kype ¢pusuku, 1. I - V, M., Hayka, 1977.

9. 3ucman I'.A., Togec O.M., Kypc obmieii ¢pusukmy, 1. I - ITI, M., Hayka, 1972.

10. Kanamnukos C.I'. DnektpuuectBo, U3a. 4-e nepep. u non. U3n. Hayka, M. 1977.
11. I'omxaeB H.M. Onrtuka. Y4. moco6. 11t By30oB M. Beicmias mkona, 1977.

12.  Benos /I.B. Mexanuka. M., M3a. ®usndeckoro ¢-ra MI'Y um.M.B.JlomoHOCOBa, 1998.
13. benos /[.B. DnexTpomaraerusm u BonHoBas ontuka. M., M31. MockoBckoro
rocyaapcTBeHHOro yuusepcurera um.M.B.JIomoHocoBa, 1994.

14. MartgeeB A.M. MexaHuka 1 TeOpusi OTHOCUTENLHOCTH, M., Bricias mkona, 1976.
15. MarseeB A.H. Monekynspnas ¢pusuka, M., Beicias mkomna, 1981.

16. MartgeeB A.H. DnektpuuectBo u Maruetusm, M., Boiciias mkona, 1983.

17. MatseeB A.H. Ontuka, M., Beiciias mkosna, 1985.

18.  Cusyxun /I.B. O6mwmii kype ¢pusuku, 1. -V, M., Hayka, 1977.

19 CyopuK:n.D. HeoObikHOBEeHHas pu3rKka 0OBIKHOBEHHBIX siBJeHUH, T. 1-1I, M., Hayka,

1987,



20. Orkuncll.ITopsaok u 6ecniopsnok B mpupozae, 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 dbusuku, T. II - III, M., Hayka, 1983.

24.  Jlernad A.A., SAABopckuit b.M. Kypc ¢uzuxu, M.; BILIL, 1989

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

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

27. Hponos UN.E. 3amaun o obmiet pusuke, M.: Hayka, 1988.

28.  SBopckwuit b.M. Cenesnes FO.A. CripaBouyHO€ PYKOBOJCTBO IO (PU3UKE ISt IOCTYIL. B
BY3bl U camooOpa3oBanus. M3x. 3-e ucnp. M. Hayka. 1984.

29.  Esrpadosa H.H., KarauB.JI. Kypc ¢usuku. Y. moco0. 1ist moAroT. otaen. By3oB. U3, 2-
e, nepep.u gon. M.,Beiciias mkoina,1978.
30.  T'epmenson E.M., Manos H.H. Kypc obmieit ¢pusuku: Y. moco6. sl CTyAeHTOB Gu3-
Mart (ak. Iem. MHCT. 2-¢ u3a.,nepepad. — M.: [Ipoceemenne 1987. 304c.

B) UHTEepHeT-pecypcsbl

Oo0ecrieyeH 0CTYNl K COBPEMEHHBIM NMPO(ECCHOHANBHBIM 0a3aM JTaHHBIX, HH(OPMAIMOHHBIM
CIIPABOYHBIM U TIOUCKOBEIM cucTeMaM (bubimoteka COI'Y):

- bubnmoteke e-library,
- JJIeKTpoHHOU Onbnnoreke nquccepranuii PI'b,
- yHUBEpCHUTETCKO# Oubmmoreke online;
COOCTBEHHBIM OHOIHOTpaduuecKuM 6a3zaM TaHHBIX:
- JIIEKTPOHHOMY KaTajory,
- DJIEKTPOHHOW KapTOTEKE )KYPHAJIBHBIX CTATEM,

- JJIIEKTPOHHON KapTOTeKe aBTOopedepaToB AUCCEPTALMM U AUCCEPTALMH.

PexoMenayemMble MHTEPHET-aApeca 0 pU3NKe:

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

TeXHUYeCKas OnOIMoTeKa

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

http://www.newlibrary.ru HoBas siekTporHasg OnOInorexa

CocTaB JTMIEH3HOHHOTO M CBOOOTHO PACTPOCTPAHIEMOI0 MPOrPAMMHOT0
obecrieyeHusl, B TOM YHCJIe 0T€YECTBEHHOT0 POM3BOICTBA

Ne n/m HaumMmeHnoBaHnue Ne norosopa (JuueH3us)
Windows 7 Professional Ne 4100072800 Microsoft Products (MPSA) or
L 04.2016 .
9 Office Standard 2016 Ne 4100072800 Microsoft Products (MPSA) ot
' 04.2016 1.
AHTHBHpYCHOE Nel7E0-180222-130819-587-185 ot 26.02. 2018 mo
3. nporpammuoe obecrnieuenue | 14.03.2019 r, npoena o 2021 r.
KasperksyTotalSecurity
[Tporpamma ans 9BM «bank | Pazpabotka cory CBueTensecTBo 0
4. BOIIPOCOB /ISl KOHTPOJIS rOCY/IapCTBEHHOW pEerucTpaluy MporpaMmbl  JUIs
3HAHUM OBM Ne2015611829 ot 06.02.2015 r. (6eccpodHo)
5 CiscoWebex- Cucrema | OOO AiicrekmoroBop Ne J183-2020 ot 10.08.2020-
' MIPOBEICHNS BEOMHAPOB. 10.08.2021 1.
6. CucreMa IOMCKa TEKCTOBLIX | Ne795 or 26.12.2020 (me¥icTBUTENEH 1O




3aMMCTBOBAaHUI 30.12.2021r) ¢ 3AO «Antu-ILiaruar»
«Antunnaruar.BY3»

[Iporpammuoe obecrneuenue | CBoO6OHOE MIPOrpaMMHOE obecrnieueHue
TUIst penaktupoBaHus | (6eccpodHO)

xuMu4yeckux  Gopmya  Isis

Draw

Cucrema tectupoBanus | Ne468 or  03.12.2013 NIl  Cyurarynuun
Sunrav WEB Class P.T.(6eccpouno)

DnekTpoHHas OnbIMoTeKa
1. JCcepTaIluy U aBTopedepaTron
PI'B(OB/1 PI'B)

https://dvs.rsl.ru
TpeOyercs peructpaius B OMOIHOTEKE
cory

OBC"YHuBepcurerckas OuOIMOTEKA
2. ONLINE"

https://biblioclub.ru
Tpebyercs peructpanust B OuOIHOTEKE
cory

9BC «Hayunas JJIEKTPOHHAs
3. o6ubnuoreka eLibrary.ru»

http://elibrary.ru.
Tpebyercss peructpauuss B OuOIHOTEKE
cory

YHuBepcanbHas 0a3 gaHHBIX East

https://dlib.eastview.com

4. View Jlorun: Khetagurov; ITapons: Khetagurov
ObC  «KoncynbranT  cTyzmeHTay | http://www.studentlibrary.ru
Crynendeckas anekTpoHHas | Tpebyercs peructpauuss B OuOnmoreke

5 oubmmoreka mo meaunuHckomy u | COI'Y

dapmaiieBTUYECKOMY 00pa30BaHHUIO,
a TaKkKe M0 €CTECTBEHHBIM M TOYHBIM
HAyKaM B IIEJIOM.

www.biblio-online.ru

Tpebyercs peructpauuss B OubIMOTEKE
cory

OBbC «OpaiiT» - obOpa3oBarenbHas
cpeda, BKIIOYANOLIas BHUPTYaIbHbIH
YUTAJIbHBIA 3271  y4eOHUKOB U
6. | yueOHBIX MOCOOMI OT aBTOPOB W3
BeIymMx BY30B Poccum mno Bcem
HalpaBJICHUSAM U CHEIMATbHOCTSIM

10. MaTepuajibHO-TeXHMYeCKoOe o0ecrnevyeHne TUCHUIIIMHbBI (MOTYJI5)

YuyeOHble ayAWTOPUM ISl NPOBEACHHS] 3aHATHI  JIEKIMOHHOIO  THIA,
CEeMHUHAPCKOI0 THIA, KYPCOBOI0 NPOEKTHPOBAHUS (BBINMOJHEHUSI KYPCOBBIX pador),
rPYNNOBbIX M HHAUBUAYATBHBIX KOHCYJIbTALMI, TEKYLIET0 KOHTPOJISI H IPOMEXKYTOYHOI
aTTecTalliH, a TaKKe CAMOCTOSITEJIbHOH PadoThl 00yYAUIMXCS: TPENOIaBATEIbCKHUIMA
CTOJI; CTYJI; CTOJIbI O0YYAIOIIUXCS; CTYNbs; KJIACCHAs JOCKA.
O0opynoBanmue: KOMITBIOTEPHI Ui KOMITBIOTEPHOTO Kilacca B KOMIUIEKTE C TPOTPAMMHBIM
o0ecrieyeHrneM, BBIXOJOM B ceTh MHTEpHET M JOCTYNOM B 3JEKTPOHHYIO 00pa3oBaTeIbHYIO
cpeny COI'Y.— 22mT, uctounuku OeciepeOoHHOTO MUTAHUS.
IMporpammuoe o6ecneuenne: 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 tectupoBanuss Sunrav WEB Class
(Beccpounoe I10); [IporpaMmmHoe obecriedeHue Ui pelaKTHPOBAaHUS XUMHYECKHX (opmy ISIS
Draw (beccpounoe I10); Koncynprant mmtoc; CrucremMa MoucKa TEKCTOBBIX 3aMMCTBOBAHHM
«Antunnaruar.BY3»; IIporpamma s O9BM «baHk BOpocoB 71l KOHTPOJIsS 3HaHUW»; ["apaHT;
Cisco Webex; neMOHCTpalMOHHbIE U y4eOHO-HATISIHBIE TOCOOHs (BHICOPE3CHTAIIHS).


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

bu6anorexka, B TOM 4YHCJIe YUTAJBHBIA 3a0: cronbl, crynbs; IIK oOydaromuxcs, c
MPOrPaMHBIM OOECIICYCHUEM, BBIXOJIOM B CE€Thb VIHTEpHET W JOCTYIIOM B 3JICKTPOHHYIO
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 I10);

ObC «Yuuepcuretckas oudmuoreka ONLINE» https://biblioclub.ru;

DOBbC «Koucyaprant crymeHTa» http://www.studentlibrary.ru crymendeckass sieKTpOHHas
OubnamoTeka MO0 MEAUIMHCKOMY H (apManeBTHYeCKOMY OOpa3oBaHHUIO, a TaKXKe I10
€CTECTBEHHBIM M TOYHBIM HayKaM B IIEJIOM;

OBC «OpaiiT» - oOpa3oBaTenpHas cpena, BKIIOYAIONMAs BEPTYAIbHBIA YWTAIBHBIA 3all
Y4EeOHMKOB M Y4YeOHBIX NOCOOMH OT aBTOPOB W3 BeAyIIMX BYXOB Poccum mo Bcem
HaIpaBJICHUAM M CrielaabHOCTsIM WWW.biblio-online.ru;

JIEMOHCTPAIIMOHHbBIE M Y4eOHO-HATJISAHBIC TOCOOUS (BHICOTIPE3CHTALIN ).



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



