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1. Crpykrypa u 0011asi TPYA0E€MKOCTb JUCHUNIHHBI

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

Ounas ¢popma oOyueHHs 3aouHas
dbopma
00y4YeHHS

Kypc 1
Cemectp 1/2
Jlexuuu 18/18
ITpakTHueckue (CEMHUHAPCKUE) 3aHATUS -
JlaboparopHbIe 3aHATHS 18/18
Koncynbranuu
HTOr0o ayAMTOPHBIX 3aHITHN 36/36
CamocTtosTenbHas pabora 72/36
KypcoBas pabora
KouTtposb -/36
dopMa KOHTPOIIA
DK3aMeH 2ceM
3auer lcem
OO0111ee KOJIMYECTBO YaCOB 108/108

2. lean ocBOeHUS JUCHUNIMHBI
Lenb kypca «@u3nka» — GopMupoBaTh y CTYAEHTOB o0I1Iee (HHU3MUEeCKOe MUPOBO33PEHUS U
pa3BuBaTh PU3NYECKOE MBIIIJICHUE;
-1aTh IOHUMAHHUE COBPEMEHHBIX MPEACTABICHUN O CTPOCHUU U ABJIEHUAX, IPOUCXOIALINX B
HEKHBOU U KUBOW MPHUPOJE;
-BBIpabOTaTh  DKCHEPUMEHTAJbHBIE  HABBIKM, HEOOXOIWMBbIE AN MPaKTUYECKOU
NEeSATEIbHOCTH.

3. Mecto aucuuninnsl B crpykrype OOII 6akanaspa
JucuuruinHa «@Pusukay otHocutes K bioky 1. ucuunimusl (Moxynn) OOs3aTenbHas
yacTb. OOecrnieunBaeT MOArOTOBKY OakanaBpa no HampasieHuto 29.03.05 KoucrpyupoBanue
U3JeNUil JIETKOM TNPOMBIIUIEHHOCTH M sBIseTcs 0a30BOM Uil yKa3aHHOTO HaIlpaBICHMUS.
JucnumninHa u3y4yaeTcsl B TeUeHUE MEPBOT0 CEMecTpa.
Nunexc qucuummugel: 51.0.16
4. TpeOoBaHus K pe3yJbTaTaM 0CBOCHHS U CHHUILIHHBI
W3yuenne JaHHOM TUCHMIUIMHBI 0a3upyeTcsl Ha 3HAHUU KYypcOB (PM3UKU, MAaTEMATUKU U
MH(OPMATUKH, U3y4aeMbIX B CpeJIHEH IIKOJIE.
OCHOBHbBIE TOJ0KEHUS AUCIHUILTUHBI TOJKHBI ObITh UCIIONB30BaHbl B ajbHEUIIEM IPU
W3YYEeHUHU JUCHMIUIUH: METObl MaTEMaTUUECKON (PU3NKU, TEOPETHUECKAs MEXaHUKA.

Pemenne mo3HaBaTeIbHBIX 3a4a4 B COOTBETCTBHU C MOCTABJIEHHOM IECJIBIO BBIPAXKACTCA B
dbopMHUpPOBAHUY CIIEAYIOIICH KOMIETeHIHH:
Ob6wmenpodeccnonanbubie komnereHuuu (OIIK):

HaumenoBanue | Kog m HanmenoBanune | Koa W HauMEHOBaHHWE WHIWKATOpAa JAOCTHKEHUSA
KaTeropuu obmenpodeccnonansH| obmenpodeccuonansHoi kommnereHun (MOITK)

(Tpyrmmbl) 0¥ KOMIIETEHITUN
obmernpogeccu (OIIK)
OHAJIBHBIX

KOMIIETEHIIUHA




AHaJIATHYECKOE
MBIIIJICHHUC

OIIK-1

€CTeCTBEHHOHAYYHbBIE
1 OOIIEH)KEHEPHbBIE
BHAHUS,

npodeccuoHaTbHON
e TENIbHOCTH

Crioco0eH MpUMEHSITh

METO/Ib]
MaTEeMaTHYECKOTO M
(U3MYECKOTO aHAIIN3a|
1 MOJCIUPOBAHUS B

3HaeT obnactu €CTECTBEHHOHAYYHBIX u
OOIIEMH)KEHEPHBIX 3HAHUN, METO/IbI MATEMATHIECKOTO

QHAIM3a W MOJCIMPOBAHUA, HCHOJIB3YEMBIE B
MpoeCCUOHANBHOW  JEATEILHOCTH  KOHCTPYKTOPA
M3CJIUMN JIETKOW TPOMBILIIJIEHHOCTH

YMeer BBIICIATH W3 E€CTECTBEHHOHAYUYHBIX U

OOIIEWHKCHEPHBIX 3HAHWUW, W3BECTHBIX METOI0B
MaTeMaTH4YeCKOTO  aHalu3a W MOJEIMPOBAHMUA,
TpeOyeMble B TPOEKTUPOBAaHUU U TPOU3BOICTBE
OlleX/Ibl, OOYBH, KOXTaJaHTEPEH, AaKCECCyapoB,

W3S U3 KOKH U MeXa
BJiiageer HaBBIKAMU COBEPIICHCTBOBAHMS IPOLIECCOB
MPOCKTUPOBAHUS M IPOM3BOJICTBA OJCKIbI, OOYBH,
KOTaJJaHTEPEU, AKCECCyapoOB, M3JICIIMH W3 KOXHU U
Mexa Ha OCHOBE €CTECTBEHHOHAYYHBIX "
OOIIEMH)KEHEPHBIX  3HAHWM, M3BECTHBIX METOJOB
MAaTEMaTUYECKOIO aHAIN3a U MOJECIIMPOBAHUS

B pe3ysabTare ocBOeHUSI TUCHUILIUHBI 00YUYAIOIIMIiCS 10JI2KEH

3HaTh:

-OCHOBHBIC TOHSTUS U TEPMHUHOJIOTHUIO PA3TUYHBIX Pa3aesioB (PU3UKU B COOTBETCTBUHU C
JTAHHOM MPOrpaMMON;
- embIch pusnyeckux 3akonoB (OITK-1);

YMerTh:

- CO3HATENBHO MPUMEHSITH (pru3nueckue 3akonbl Ha npaktuke (OITK-1);

Baagern:

-ocHOBHBIMU MeToaMu pusuku (OITK-1);

5. Coaep:kaHue H y4eOHO-MeTOANYECKAS KAPTA THCHUILTUHBI « DU3UKa)

CamocrosiTenbHas
3aHaTus pabota Onenka Jlutepa
HaunmenoBanue
Ne CTY/ICHTOB dop Typa
TeM (BOIIPOCOB),
HE Jlex MBI
M3Yy4aeMBbIX IO
ne . s KOHT
JTAHHOM JIa0. Conepxanu .
M (ua Yacsl posist | min | max
JTUCIUIUINHE paboTa (4acoB) e
COB
1 Kunemartuka. 4 - 1-14
4 | Teopus omrboK 1 5 [1-14]
2 JuHamuka W3mepenus 6 Hedopmaru | 20 -
MaTepHUaIbHOM JUHEHHBIX s TBEPJOTO
TOYKH. 4 pa3smepoB Tena 1 5
YpaBHeHus TBEPBIX TEI U
JBUKCHUS U OTIpeICIEHUE UX




3aKOHBI MJIOTHOCTHU
COXpaHEHHUS.

3 DNEeMEHTHI
MEXaHUKHU -
JKUJIKOCTEN

4 ITorennuanbpHOE Onpenen.
110JIE CHJL. YCKOpEHUS
DJIEMEHTHI 3€MHOT0 -
CIeUaJIbHON TIOJISI TSTOTEHUS
Teopuu g MeTroaoM
OTHOCUTEJIBHOCTH MAaTeMaTHY.

MasiTHUKa
MonexynsipHo- Ompenen. SBnenus
KUHETHUYecKast OTHOIICHHUS nepeHoca.

5 TEeOpHst C, /C, merogom OCHOBBI 22
ujeanbHbIX KieMama- TEPMOANHA
razoB. OCHOBBI Tlezopma MUKH.
TCpMOAHHAMUKH. METOJOM CTOSTYMX

PeanbHbIe ra3el. BouH (4)
Ormp.
KOHIIEHTpALI.
pacTBOpoB
MOJISIPUMETPHUY.
METOJIOM

6 CBoOoiHBIE 3aryxamu

Kosie0aHusl. e 24
UBBIHYXJIEH
HBIE
KoseOaHus

7 Bousnbl B

YIPYTo# cpefe. Omnpenen.
ONeKTpOMarHuTH koa¢pdunrenHTa
bI€ BOJIHBI. BHYTPEHHETO
[IIxana TPEHHUS KUIKOCTH
AIEKTPOMArHUTH meroaom CTokca

BIX BOJIH. (2)

8 DIIEKTpOCTaTUKA

9 [TocTosiHHBIH Onekrpuu. | 20
3JIEKTPUUYECKUAN Msmeperte TOKU B

CONPOTHUBIICHUE
TOK. Marnetusm. KUJKOCTSIX.
MaruurtHoe nosue rajibBatoMeTpa. 3aKOHBI
[llyaTupoBanue
AIEKTPOJIN3
rajibBaHOMeTpa N

10 | DnekTpoMarHuTH MarnuTHsle
ast MHITYKITAS. CBOliCTBa 22
YpaBHeHUs BELIECTBA




Makcsemniaa

11

Cser-
3JIEKTPOMarHuTH
as BOJIHA

12

HNuTtepdepenius
uaudpaxus
CBETa

13

3apoxaeHue
KBaHTOBBIX
MPECTaBICHUM.
CtpoeHue aToma,
KBaHTOBBIC
yucia. duzuka
anpa u
3JI€EMEHTapHbIE
YACTHUIIbI

N3mepenue

TEeMIEpPaTyphl.

TemnoBoe
W3IIy4eHue

Hrorosas
KOHTPOJIbHAS
pabora

OK3.

Hroro:

36

36

108

6. O6pa3oBaTeibHbIE TEXHOJOTHH

AKTHBHBIE GopMBbI 00yUeHuUs!

- Jeknusi-0ecena - HEOCPEACTBEHHBIM KOHTAKT MPENojaBares ¢ ayauropuen - guanor. [lo
X0y JIeKUUHU TpernojaBaTeNb 3a/JaeT BOMPOCHI JUISl BBIACHEHUS MHEHUH U ypOBHS
OCBEJIOMJIEHHOCTH CTY/IEHTOB [0 pacCMaTpUBaeMoi npoodieme;

- JIEKUMA-AUCKYCCHSI - CBOOOJHBIII OOMEH MHEHHUSMU B XOJE H3JIOKEHUS JIEKIMOHHOTO
marepuana. [IpernonaBarens akTHBH3MpYET ydacTue B OOCYXIEHUH OTAEIbHBIMH BOIIPOCaMH,
COTIOCTABJISIET MEXAY COOOM pa3IMyHble MHEHUS U TEM CaMbIM Pa3BUBAET JUCKYCCHIO, CTPEMSICh
HaIPaBUTh €€ B HY)KHOE PYCJIO;

- JleKIMsl ¢ IpMMeHeHueM 00paTHOM CBSI3M 3aKJI04aeT B ce0e TO, YTO B Hayalle U KOHIIE
KaXJI0T0 pasjierna JEeKIMU 3aJlatoTcst Borpockl. [1epBblif - 11 TOoro, 4ToObl y3HaTh, HACKOJIBKO
CTYJEHTBl OPUEHTUPYIOTCA B M3JIaraéMOM MaTepuaje, BOIpPOC B KOHIE pa3zelia MpelHa3HaueH
JUIsL  BBIACHEHHS CTENEHUM YCBOEHUS TOJBKO 4YTO H3JIOKEHHOro Martepuana. llpm
HEYJIOBJIIETBOPUTEIIBHBIX PE3YyJIbTaTaX KOHTPOJIBHOI'O OIpOCa IPENoAaBaTelb BO3BpAIIAETCA K
YK€ IPOYUTAHHOMY pa3/ielly, U3MEHHUB MPU ITOM METOJUKY M0Ja4u MaTepuaa;

- mnpoOJjeMHass JIeKIMs ONHPAcTCs Ha JIOTMKY IIOCIEAOBATEIbHO MOJAEIUPYEMBIX
NpOOJIEMHBIX CHUTyalluii MYyTEM TOCTAHOBKM THPOOJEMHBIX BOMNPOCOB WM MPEIbsSBICHUS
npobaeMHbIX 3a1ad. [IpoOieMHBIi BOMpOC - 3TO AMAIEKTUYECKOE MPOTUBOpeUne, Tpedyrolee
JUISL CBOETO PEIIEHUs pa3MbIILIEHUS, CPaBHEHMsI, TOUCKA, TPUOOPETEHUSI U IPUMEHEHUSI HOBBIX
3Hanuil. [IpoGiiemHast 3ajmada COJEPXKHUT JOMOJHUTEIbHYIO BBOJIHYIO HH(GOpPMAIMIO U MHpU
HEO0OXOIUMOCTH HEKOTOPbIE OPUEHTHUPHI MIOMCKA €€ PEIICHNUS;

- NPOrpaMMHPOBAHHAA JIEKIHA - KOHCYJbTAIUA - MPENOoAaBaTelb CaM COCTABISIET U
npearaeT o0yyaemMblM BOIpockl. Ha mHOAroToBIIEHHBIE BOIPOCHI IMpENojaBaTesib CHavala
IPOCHUT OTBETUTH CTYJCHTOB, a 3aTeM IIPOBOJIUT aHAINU3 U OOCYXK/IEHHE HEeNPAaBUIbHBIX OTBETOB.

HNuTepakTUBHBbIE (POPMBI 00yUEHUS.
- O6cy:xnenne B rpynmax. ['pynnoBoe oOCyXJeHHE KakKOro-muOO BOMpOca HAMpaBlIeHO Ha
HAXO0X/ICHUU MCTUHBI WM JTOCTH)KEHUE JIYYIIEero B3auMOMOHUMaHUs. ['pymnmnoBbie 00Cy)aeHUs
CHOCOOCTBYIOT JIYUIIEMY YCBOCHHUIO H3y4aeMOro MaTepuaia.



- Jduckyceusi. Kak mHTEpakTHBHBIN MeTOJ OOY4YeHHUs O3HA4YaeT HCCIEeNOBaHME WIH pPaz0op.
VYuebHOl aucKyccuell Ha3blBaeTCsl LeJIeHAIIPABICHHOE, KOJUIEKTUBHOE 00CYKIEHNE KOHKPETHON
poOJIeMBI, COIPOBOXKIAIOIIEECS OOMEHOM UICSIMH, CYXKJICHUSIMH, MHEHUSMH B TPYIIIIE.

- KosutokBuym. KoimokBuyM - BU y4eOHO-TCOPETUUECKHUX 3aHATHH, MPEACTABIAIOMNNA cOO0M
IPYyNIIOBOE OOCYXJEHHE IO PYKOBOJICTBOM INpENojaBaTelsl JIOCTaTOYHO IIMPOKOTO Kpyra
po0JeM, HalpuMep, OTHOCUTEIBHO CAMOCTOSITEILHOIO OOJIBLIOTO pa3/elia JIEKLIMOHHOIO Kypca.
- IIpobiemuoe o0yuyenume. B ycnoBusx mpoGieMHOro oOydeHHs] TNPOUCXOAUT aKTHBHOE
OBJIQ/ICHUE JIMYHOCTBIO TEMH IIPUEMaMHM, CIIOCOOaMH, KOTOpble Hambosee XapaKTepHbI AJIs
0001 TBOPUYECKOU JIEATEIILHOCTH.

VHHOBanMoOHHBIE C€HOCOOBI M METO[bl, HCHOJIb3yeMble B 00pa30BaTEIbHOM IpOLECcCe
OCHOBAaHbl HAa WCIOJb30BAHUU COBPEMEHHBIX JOCTH)KCHHMH HAyKl M HWH(POPMALUOHHBIX
TEXHOJIOTUI M HalpaBJIeHbl Ha MOBBIIIEHUE Ka4eCcTBA MOJIOTOBKH IIyTEM Pa3BUTHUS y CTYJIEHTOB
TBOPYECKUX CIOCOOHOCTEHl W  CaMOCTOSITEIBHOCTH (METOIAbI MPOOIEMHOro OOy4YeHHS,
UCCIIEIOBATEIbCKUE METO/bl, TPEHUHIOBblE (DOPMBI, PEUTHMHIOBBIE CUCTEMBbI OOY4YEHUS U
KOHTPOJIA 3HAaHUH U JIp.).

Buageoxondgepenuusi — ceaHc BujeokoH¢pepenucssizu (BKC) — 310 TexHomorus
MHTEPAKTHBHOTO B3aUMOJICHCTBUS JBYX M 0o0Jiee YIaCTHHKOB 00pa30BaTEIBHOTO IMpoIecca s
oOMeHa nHpopManuei B pealbHOM PeXHME BPEMEHHU.

Hcnonp3yloTcsi  MHTEPAKTHBHBIE  METOABI  OOYYEHHWs: CHTYyallMOHHBIE  3aJaudu,
UCCIIEIOBATENbCKUIT MeTOoA O0ydeHus, AEJOBble WIpPbI, MOATOTOBKA W IyOJIMYHas 3aluTa
pedepaToB. Mcrionb3yOTCsl pEUTUHTOBAsI TEXHOJIOT UL, TEXHOJIOTHH AUCTAaHIIMOHHOTO 00YydeHUsI.
M cnonb3yroTcsi MHTEPAKTUBHbBIE METObl O0YyUYEHHS: CUTYAIL[MIOHHBIE 331a4H, UCCIIe0BATENbCKUI
MeTo 00ydeHHUsl, JeTTOBBIE UTPhI, IOJArOTOBKA U IMyOIMyHast 3amuTa pedeparos.

TexHoJIOrUsl 3JIeKTPOHHOr0 O0y4YeHHMsl (peaqu3yercss MHpU IOMOLIM 3JIEKTPOHHOM
nHpopmanmonHo-o6pazoBatenbHOM cpenbl (INOC) COT'Y npu ucnons3zoBanuu pecypcoB ObC,
IPY IPOBEIEHNH aBTOMAaTU3UPOBAHHOI'O KOMITBIOTEPHOTO TECTUPOBAHUS U T. [1.).

Hcnonp3yroTcsi  OaJUTbHO-PEHTHHTOBAsT CHUCTEMa  OICHKM  3HAHWA, TEXHOJIOTHH  C
NpUMEHEHHEM JTUCTaHIIMOHHOTO 00ydeHHs Ha rutatdopme http://Ims.nosu.rul/.

IIpumeyanus:

- Bce Buzpl yueOHOM pabOThI MOTYT MPOBOAMUTHCS JAUCTAHIIMOHHO HA OCHOBE JIOKAJIBHBIX
HOopMaTUBHBIX akToB COI'Y.

- B umemsax peamuzanuM MHAMBUAYalTbHOTO TOAX0JAa K OOYyYEHHMIO CTYIEHTOB,
OCYIIECTBIISIIONINX ~ YY4EOHBI Tpomecc 10 WHAWBUAYAJIBHOW TPAeKTOPHH B  pPaMKax
UH/IMBUYaJIbHOTO paboyero IulaHa, U3y4eHUue AAHHOW TUCHMIUIMHBI MOXKET OCYILECTBIISATHCS
Yyepe3 WHIMBHUIYaJIbHBIE KOHCYIBTAI[MHM TIPENofaBaTelss OYHO, B Yachl KOHCYJIbTAIUH, IO
JIEKTPOHHOM IIOYTE, a TaKXE C HMCIOJIb30BAHUEM Cisco Webex Meetings, mmardopmsr
JMCTaHIMOHHOTO 00yueHuss Moodle, nuunbli kabuneT cryaenTa Ha opraie COI'Y, mpyrux
anemenToB JUOC COI'Y.

7. Y4eOHO-MeTOAMYeCKOe oDecrevyeHne cCaMOCTOsITeIbHOM padoThI

CamocrosiTenpHas padoTa 00yJarOIMUXCs SIBISIETCS OJTHAM M3 BUJIOB YUCOHBIX 3aHSITHI.
CamocrosTenbHas padoTa MPOBOAUTCS C LENBIO:

— CUCTEMATHU3AlUN U 3aKPCINNICHHUA IMOJTYYCHHBIX TCOPETUUCCKUX 3HAHUU " MPAKTUICCKUX
YMEHUH 00y4arolXcs CTy/I€HTOB;

— yriIyOJIeHHs U pacIIuPEeHUs] TEOPETHUECKUX 3HAHU,

— (opMHpOBaHUS YMEHMH HCIIOIB30BaTh HOPMATHUBHYIO, IPABOBYIO, CIPABOYHYIO
JTOKYMEHTAIIVIO U CIIEINAJIBHYIO JINTEPATYPY;

- (opMHpOBaHUS CAMOCTOSITEILHOCTH MBIIIJICHUS, CIIOCOOHOCTEH K CaMOpa3BUTHIO,
CaMOCOBEPILICHCTBOBAHUIO M CAMOPEATH3aLNH;

— pa3BUTHUA UCCIICAOBATCIILCKUX yMeHI/Iﬁ

CamocrosiTenbHas paboTa 00YYaIOMIMXCS OCYHIECTBISICTCS HA NMPOTSHDKEHUH HM3YYCHHS
BCEH IUCIMIUIMHBI B COOTBETCTBMM C YTBEPKACHHOW B y4eOHOM IIJIaHE TPYAOEMKOCTHIO H


http://lms.nosu.ru/

COCTOMT H3:

- pabOThI CTYACHTOB C JICKIIMOHHBIMH MaTepHaIaMH, TIOWCKAa W aHAJIM3a JUTEPATYPhl U
AJIEKTPOHHBIX HCTOYHUKOB WH(GOPMAIIUH TI0 33JJAHHOU TEME;

- BBITIOJTHEHUS 3a/IaHUK 7151 camocTosATeNbHON padboTel B OUOC COI'Y;

- HW3YyYCHHUS TEOPETHUYECKOTO M CTATHCTUYECKOrO Marepuayia JUisl MOArOTOBKH K
CEeMHHAPCKHUM 3aHSTHSIM;

- HOATOTOBKH K 3K3aMEHY.

CamocrosiTenpbHass paboTa CTYJIEHTOB MPOBOJAUTCS B BHUJE MHCHbMEHHBIX JOMAaITHUX
3aJIaHuil (B TOM 4HCIJIEe, Pa3HOYPOBHEBBIX 3aJaHWi), TOJITOTOBKM KOHCIEKTOB [0 TeMaM
NpakTUYeCKUX 3aHATUNA. CTyAEHTHl MHUCHBMEHHO BBINOJHSIOT 3aJaHus JJI1 CaMOCTOSATEIbHOMN
paboThI, TONB3YSICh TCOPETHUSCKUM MaTepuaaoM (JICKIUH, ydeOHas JHUTeparypa U WHTEPHET-
pecypchl MO JaHHOM TeMe), IOCJIe 4Yero MPOBOAUTCS OOCYXKIEHHUE MaHHOW TEMBI TIOJ
PYKOBOJICTBOM IIPENOAABATEIA.

Bompocsl, BEIHOCHMBIE Ha CaMOCTOSITEIbHOE U3YUEHHUE, a TakKe yueOHas JuTepaTypa u
METOJMYECKUN MaTepHall 10 OPraHM3alMHd CaMOCTOATEIbHONW PabOThl CTYJIEHTOB OTPAa’KEHBI B
Y4yeOHO-MeTOAMYeCKOW KapTe auciuiuimHabl «@usmka» (Tabm. 5), a Takke Ha caiTte
muctannonHoro  ooyuenus COI'Y  mmomanka cucremsl «MOODLE» mo  ccwuike:
http://Ims.nosu.ru/.

[To xaxmoil W3 TeM Il CaMOCTOATEIBHOTO H3y4Y€HHUs, IPUBEICHHBIX B pabdoyeid
nporpamme, CTyJEHTaM CJeAyeT CHayajla MPOYUTATh PEKOMEHJIOBAHHYIO JIUTEpaTypy U IpHU
HEOOXOJMMOCTH COCTAaBUTh KPATKUN KOHCIEKT OCHOBHBIX TOJIO)KCHHI, TEPMUHOB, CBEICHUM,
TpeOYIOIMIMX 3alIOMUHAHUS U SBIISIONIUXCS OCHOBOIOJIATAIOIIUMHU B 3TOU TEME.

[Ipu moxaroroBke 3aJaHuUil O CaMOCTOSITEIBHOM paboTe CTyIEHTaM HEOO0XO0IUMO
OPUEHTHPOBATHCSI HA KOHCIIEKTHI JIEKIUI, PEKOMEHIYEMYIO JTUTEPATYPY.

Jnst paciumpeHust 3HaHUM 110 AUCUUILIMHE PEKOMEHIYETCA UCII0JIb30BaTh IHTEpHET-PECYPCHI:

MPOBOANUTh MOUCK B PA3IUYHBIX CHUCTEMaX, TaKUX Kak OOIlHMEe MOMCKOBHIE CHCTEMBI:
www.yandex.ru, www.google.ru, a Takke CHeLHaJbHbIE IOUCKOBBIE  CHCTEMBI:
www.chem.msu.su, www.chemnavigator.hotbox.ru.

3aaHus AJ151 CAMOCTOATEIbHON PadOThI CTY/ICHTOB 110 JUCIHUIJINHE
«DuzuKa»

CamocrtosiTenbHast paboTa CTyAEHTOB, NPEAyCMOTPEHHAs Yy4eOHBIM IIJIAaHOM, JOJDKHA
COOTBETCTBOBaTh Oosiee TIIyOOKOMY YCBOEHHIO H3ydaeMoro Kypca, (popMuUpoBaTh HaBBIKU
HCCIIEIOBATENIbCKOM  pabOThl M OPHEHTUPOBAaTh CTYJEHTOB Ha yMEHHE MPUMEHSIThH
TEOPETUUYECKUE 3HAHUS HA TTPAKTHKE.

3amaHus Ui CaMOCTOATEIbHOW paboThl COCTABISAIOTCS IO pa3ienaM U Temam, IO
KOTOPBIM HE TIPEIyCMOTPEHBI ayAHTOPHBIC 3aHATHS, JHOO0 TpedyeTcs JIOMOTHUTEIBHO
npopaboTaTh W MpOAHAIM3UPOBATh pPAaCCMATPUBAEMBIN MperojaBaTelieM MaTepuan B oObeme
3arIaHUPOBAHHBIX YaCOB.

3aaHus IO CaMOCTOSTENBHON padoTe MO JUCIUILTUHE MOTYT OBITh CIEAYIOIIUX BHIOB:

® KOHCIIEKTHPOBAHHE IMEPBOMCTOYHUKOB U JIPYro yueOHOM JIUTepaTypHhI;

e npopaboTka ydyeOHOro MaTepuana (MO KOHCIEKTaM JeKIuH y4yeOHOW U HaydHOU
JUTEepaType) M TMOJArOTOBKA JOKJIAJ0B HAa CEMHHApPaX M TPAKTUYECKUX 3aHATHAX, K
Y4aCTUIO B TEMAaTUYCCKUX JUCKYCCUAX U ACTTOBBIX UI'PaX;

®  BBINOJIHEHUE KOHTPOJIBHBIX paldoT;

® pelIeHHE 337aY;

e paboTa Cc TecTaMH U BOIPOCAMH JJISI CAMOIIPOBEPKH;

® MOJAEIMPOBAHME W/WJIM aHATHW3 KOHKPETHBIX MPOOJIEMHBIX CUTYAIIH;

® aHaJIu3 CTaTUCTHYCCKHUX U (baKTI/I‘-ICCKI/IX MaTCpHraJioB, COCTABJICHUC BBIBOJOB Ha OCHOBC
IPOBEJICHHOTO aHANIN3a | T.[I.


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

PesynpTaThl  caMOCTOSTENbHOW  pabOThI  KOHTPOJUPYIOTCS — IperojaBaTelieM |
YYUTBHIBAIOTCSl MPHU aTTeCTAllMM CTyAeHTa (dk3ameH). Ilpum sTOM mpoBomsTCSA: TECTHpPOBaHHE,
OKCIPECC-OMPOC HA CEMUHAPCKUX W TPAKTHUECKUX 3aHATUAX, 3aCIylIIMBaHHUE JIOKJIAJIOB,
IpOBEpKa MUCbMEHHBIX paldoT | T.II.

CamocrosaTrenbHas paboTa CTYIEHTOB BKJIIOYACT BBINOJHEHHE JIOMAIIHUX 3aJaHUN K
Ka)XJJ0MY J1JaDOpaTOpHOMY M NMPAKTUYECKOMY 3aHATHIO. 3aJaHus COJEepP)KaT YCTHYIO MOJATOTOBKY
[0 TEOPETUYECKUM BOIIPOCAM, PELICHHE 3aj1a4 10 (pU3UKE.

JIns TOATOTOBKM K 3aHATUSAM CTYICHTHI IIOJIB3YIOTCS y4eOHMKaMH U y4eOHBIMH
nocoOMsIMU, YKa3aHHBIMH B CIIHCKE DPEKOMEHJIOBAHHOH JHMTEpaTyphl, a TaKkKe HWHTEpPHET-
UCTOYHMKaMHU. Bce MeToandeckue MaTepHaibl IMPEACTaBICHBI B CHCTEME JAWCTAHIMOHHOTO
ooyuennss COI'Y (Caitir JIO COI'Y na mmomanke cucrembl «MOODLE» mo cchuike:
http://Ims.nosu.ru/).

MeTtoanyecKue peKOMeHAAUMH 10 HCIO0Ib30BAHMIO HH(POPMALMOHHO-KOMMYHMKATHBHBIX
TeXHOJIOTHil 00y4eHust

Jlnist m3y4deHns JeKIMOHHOTO MaTepHala JTUCIHUILIMHBI PUMEHSIOTCS ayAHOBU3YaJIbHbIE
(MyJIbTUMEIUIHBIE) TEXHOJOIMH, KOTOpbIE HE OTPHUIAIOT TPaJULUOHHBIE, IPOBEPEHHbIE
BPEMEHEM METOJbl MpENoAaBaHUs, HO, TPH ITOM, OHH IOBBIIIAIOT HATJSAHOCTD,
UH(POPMATUBHOCTh, ONEPATMBHOCTb B IOJaue HMH(OPMAIMM, MO3BOJISIOT AKOHOMHUTH BpeMs
3aHATHIA.

Kaxnoe mnpaktuueckoe (CeMMHApCKOe) 3aHITHE HUMEEeT CBOK o0colyo  (opmy
IPOBE/ICHUS, CBOIO METOAOJIOTMYECKYIO CIEMU(HUKY, YTO TO3BOJSIET Pa3BUBATh Y CTYICHTOB
pasin4yHble Kak OOLIEKYJIbTYPHblE, Tak M IHpodeccuoHanbHble KomieTeHuuu. IloctaHoBka
npoOnemMbl, pa300p aKTyalbHBIX KOHKPETHBIX W THUIIOTETHYECKUX CHUTYallWid, CO3JaHHe
aTMocdepsl quajgora Mexay IMpernojaBaTesieM U IpyNIoi Mmo3BoJseT padboTaTh MHIUBUIYAIbHO
U B MaJbIX TpYIIax, KOJUIEKTHBHO OOCYXIAaTh OINPENEICHHBIH TeMaMH MaTepHai, a TaKkKe
UHUIMMPOBATh CaMOCTOSTENIbHYIO paboTy cTyaeHTOB. [Ipu ocMbIcieHuu cojepxKaHus BOIPOCOB
NPaKTUYECKHUX 3aHATUH TPECIeAyeTCs IEeNb COOII0IaTh TPEEMCTBEHHOCTD B IPO(ECCHOHATHFHOM
U B TBOPYECKOM Pa3BUTUU CTY/IEHTOB.

Kontpons camocrosiTensHONW pabOTHI CTYIEHTOB INMPH3BaH CHENaTh MpoIecc O0ydeHHs
Oosiee 1IEJTOCTHBIM M OpraHMyHbIM. Ero 3ajmada He ocTaBUTh 0e3 BHHUMAaHHUsS JlaXke, Ha MEpBBIN
B3IJISA]l, MAJTO3HAYUTEIBHBIE BOTIPOCHI.

KomnbroTepHoe TecTUpOBaHHE MO3BOJIAET OCYIIECTBIISATh UTOTOBBIM KOHTpPOJIb 3HAHUH
CTyACHTOB. TecTOBBI MaTepwai BKIIOYAeT B ceOsl COIEp)KaHHE BOIPOCOB IO KaXIOMY H3
0003HaYEHHBIX IPOTPaMMOi pa3/iesoB.

Kaxnpiii Bompoc mpeamnonaraeT HECKOJIbKO BapHaHTOB OTBETOB, CPEOU KOTOPBIX
UMEIOTCS  a0COJIOTHO HEBEPHBIA, MpPaBUIbHBIE M B OOJbIIEH WJIM MEHbIIEH CTEelNeHU
PACKpBIBAIOIINI CYIIHOCTH BOMpoca. B mporecce KOMIBIOTEPHOTO TECTUPOBAHMS 3a/1ava
CTYZCHTOB OINpeAeNsieTcs Kak BBHIOOp MPaBUIBHOTO OTBETa M3 MHOrooOpasus BapHaHTOB. B
TECTOBBIX 3a/IaHUSIX €CTh BOMPOCHI Ha COOTBETCTBHE. B mporecce KOMIBIOTEPHOTO
TECTUPOBAaHUS, 3aJaya CTYyJEHTa OIpeJeNseTcss Kak BbIOOp TMpaBHJIBHOTO OTBETa U3
MHOT000pa3usi BApUAHTOB.

Bonpockl © TeMbl, OTBOJMMBIE Ha BBINOJHEHHE CAMOCTOSTENBHOW pabOTHl IO
TMCIIATUTAHE, a TAK)Ke KPUTEPUH OLICHUBAHHMS 110 KaXXIOMY BHIY pabOTHI COepkKaTcs B pasjele
5 PIT/.

MeToanyecKue YKazaHud AJad oﬁyqamumxca 110 OCBOCHMIO JHUCHHUITJIMHBbI

By yueOHBIX 3aHATHIA Opranu3zanus 1eATeIbHOCTH CTYJEHTa

.]IeKIII/[SI HOCGH_[CHI/IC JICKIIMOHHBIX 3aHATUH U KOHCIICKTUPOBAHUE JICKIITMOHHOI'O
Marcepuajia SABJACTCA HCAOCTATOUYHBIM YCJIOBHUCM [JIA YCICHIHOI'O



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

yCBOGHHUS AUCHUIUIMHBL CTyIeHTY HEOOXOIMMO CHCTEMAaTHYECKH
paboTtath ¢ y4eOHOI M METOAMUYECKON JIUTEPATypOr, pEeKOMEHyeMOn
0 KaXAOMY pa3/iely JEKTOpOM, MOMNOJNHAS KOHCIEKT JIEKIUH
HEOOXOAMMBIMU TOSICHEHUSIMH, YTOYHEHHUSMH H TEPMHUHAMH IO
n3ydaemorr TemMe. HeoOXoauMo mucath KOHCIEKTHI JICKLHUI: KpaTko,
cxematnyHo. [locnenoBatenbHo (PUKCHPOBATH OCHOBHBIEC MOJIOKEHHUS,
BBIBO/IBI, (DOPMYJIUPOBKH, OOOOILICHHUS; TOMEYATh Ba)KHBIC MBICIIH,
BBIJICJIATH KIIFOYEBBIE CIIOBA, TEPMUHBL. [IpoBepsATh TEPMHUHBI, TOHATHN
C TOMOIIBIO  SHIMKIONEAWH,  CIOBaped, CIPaBOYHUKOB  C
BBINMCHIBAHUEM TOJKOBaHMWA B TeTpaab. OOO03HAYUTH BOIMPOCHI,
TEPMHHBI, MaTE€pHal, KOTOPHIA BBI3BIBAECT TPYIHOCTH, MOMETHUTh M
MOMBITaTbCS HAWTH OTBET B PEKOMEHAYyeMoW Jmteparype. Eciu
CaMOCTOSTENIFHO HE yIaeTcs pa3o0parhCsi B MaTepHaje, HeOOXOIUMO
chopMyIHpOBaTH BOIIPOC U 334aTh MPEIOIaBATEI0 HAa KOHCYIbTAIINY,
Ha MTPAKTUYECKOM 3aHSATHH.

IIpakTHyeckue
3aHATHA
(Ko/Li1okBHYM)

IIpakTHueckue  3aHATUSA  OPU3BAHBl  HAYYUThb  CTYJEHTA
CaMOCTOSITENILHO paboTaTh ¢ y4yeOHOM JMTEepaTypold, aHaIU3UpPOBATh
Marepuan. B Hadane 3aHATHUS PEKOMEHIYETCs PACCMOTPETH
COOTBETCTBYIOIIMN  TEOPETUYECKMH  Marepuand.  3areM  HJEeT
IIPAKTUYECKUH pa300p M3ydaeMoro marepuaia, pelarTcs 3a1auu U3
IIPAKTUKyMa, pa30upaeTcs KaXIblii KOHKPETHBIN IpUMeEp.

KoiokBuymbl HampaBiieHbl Ha YriyOJ€HHE TEOpeTHYECKUX
3HaHu#, (QOpMHUpOBaHME MNPAKTUUYECKUX YMEHMH U KOMIIETEHIMH
oOyuaromuxcsi, IpeIyCMOTPEHHbIX IpOorpaMMoi AuCUMILIMHBL [lpu
MOJITOTOBKE K KOJUIOKBUYMY HEOOXOAMMO IOBTOPHUTH JIEKIIMOHHBIN

Marepuan 1o n3y4aeMoi TeMe, U3YYUTh MaTepua,
PEKOMEH/IOBAHHBIM NIPENOAABATEIEM II0 CIUCKaM JIMTeparypbl. B
Iporecce  3aHATHH oOpamiate BHUMaHHE Ha MPAKTUYECKOE

MPUMEHEHHEe TEOpUM W Ha METOJMKY pEelIeHUS THUIOBBIX 3a7au
poeCCUOHANBHONW JEATEIbHOCTH. YCTHBIA oOmpoc TpedyeT oT
IpernoiaBaTens OoubLIOMN npeaBapUTEeIbHON MOATOTOBKH:
TIIATEIILHOTO OTOOpa COJNIEPYKAHMS, BCECTOPOHHETO ITPOyMBIBAHUS
BOIPOCOB, 33Ja4 M MPUMEPOB, KOTOpbIe OYyIyT MpPEUIOKEHBI, IMyTel
aKTUBU3AIMH JESITEIBHOCTH BCEX CTYACHTOB TPYIIBI B IPOIECcCEe
MIPOBEPKH, CO3JaHMs Ha 3aHATUU [JEJIOBOW M J00poKenIaTernbHON
00CTaHOBKHU.

Paznuyarot (hpOHTANILHBIHN, VHIUBUyaIbHBIN u
KOMOMHUPOBaHHBIN OMpoC.

@poHTanpHBI  ompoc  mpoBoauTcs B (opme  Oecensl
IpernoiaBaTensi C rpymmoii.

C momompb0 (GPOHTAIBHOTO OINpoca MpernojaBareilh HMEET
BO3MOKHOCTh IPOBEPUTH BBINOJIHEHHE CTYIEHTAMHU JIOMAIIHETO
3aJJaHusl, BBUICHATH TOTOBHOCTH TPYIIBI K M3YyYCHHIO HOBOTO
MaTepuana, ONpeaesuTh CHOPMHUPOBAHHOCTh OCHOBHBIX MOHATHH,
YCBOEHHE HOBOTO Y4eOHOTO Marepuaia, KOTOPBIA OBUT TOJNBKO YTO
pa3o0paH Ha 3aHATHH.

WnauBuayanbHbli  Oompoc  mpeArnojiaraeT — 00CTOsTENbHbIE,
CBSI3HBIE OTBETHI CTYJEHTOB Ha BOIPOC, OTHOCSIIUICS K U3y4aeMOMY
yueOHOMY MaTepuany, MO3TOMY OH CIYXHT Ba)KHBIM Yy4eOHBIM
CPEICTBOM DAa3BUTHUS PEYM, MAMSTH, MBIIIJICHUS CTYIEHTOB. UTOOBI
cIeNaTh TaKyl MPOBEPKY Oojee TIIyOOKOH, HEOOXOAMMO CTaBUTh
nepes] CTyJeHTaMHU BOIIPOCHI, TPEOYIOIINE pa3BepHYTOrO OTBETA.




IMucbMeHHbIE 3HAKOMCTBO C OCHOBHOM U JOTOJIHUTENBHON JTUTEPATYPOM, BKIFOYAs
JAOMAIIHHE 3aJaHMA | CIPABOYHbIC H3IAHUS, 3apyOe)KHBIE HICTOYHHKHU, KOHCIIEKT OCHOBHBIX
(KOHCIEKT) MOJIOKEHUN, TEPMUHOB, CBEIEHUHN, TpPeOYyIOIUX 3alOMUHAHUSA U
SBJIAIOIIMXCSL OCHOBOHNoOJararmomumu B 3ToM Teme. CocraBieHue
KOHCIIEKTOB 110 MPOYUTAHHBIM JIUTEPATYPHBIM UCTOYHUKAM U JIP.

[Ipy moAroToBke K 3aHATHIO HEOOXOJIMMO OPUEHTHUPOBATHCS Ha
KOHCIIEKTHI JIEKIINI, PEKOMEHIYyEMYIO JINTEPATypy.

[To kaxx/10¥ K3 TEM JUIsi CAaMOCTOSITEIBHOTO U3YUEHUSI, IPUBE/ICHHBIX B
paboueii mporpamme, cienyeT cHadajga MpoYUTaTh PEKOMEHJOBAaHHYIO
JUTEPATYpPy U TPU HEOOXOAUMOCTH COCTABUTH KPATKUM KOHCHIEKT
OCHOBHBIX  TOJIOXKEHHWH, TEpPMHUHOB, CBEICHHUI, TpeOyIOIUX
3allOMUHAHUS U SBISIOIIUXCS OCHOBOMOJATAIOIIMMU B 3TOM TeMe.

Jns  pacmiMpeHus 3HaHMUW 1O  JIUCHUIUIMHE  PEKOMEHJYeTCs
HCNOJIb30BaTh MIHTEpHET-pECYPCHI:

MPOBOANTh TOUCK B PAa3IMYHBIX CHCTEMaxX, TaKUX Kak oOIue
MOMCKOBBIE CHCTEMBl: www.yandex.ru, www.google.ru, a TaKxke
CIELMAaJIbHbIE TOUCKOBBIE CUCTEMBI:

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

Konrpoabsnasi padora Ilenb KOHTPOJIBHOM paboOThl - MPOBEPKA Pa3BUTHUSI HABBIKOB,
(mucbMeHHas ) YCBOCHMSI M 3aKpCIUICHUSA MaTepualla, IOJIYYEHHBIX IIPU HU3Yy4CHUU
JUCHUIUIMHBI, W BBIIOJHIETCS CTYJAEHTaMU 3a04YHOIO OOyuYeHUs.
Pabora BBINOJIHSETCA 1o VHAUBU1YaJIbHBIM 3a/laHUsIM
MAIlMHONKCHBIM WM  PYKONUCHBIM  TeKcToM. PaGora  naer
BO3MOXXHOCTb YCTAaHOBHUTH CTEIICHb YCBOCHHUS MaTepuana U yYMEHHUE
NPUMEHATh 3HaHUS, IOJTy4YE€HHbIE IPU U3YYEHUH TUCHUIINHBL. Pabora
CMOCOOCTBYET OBJIQJICHUIO MaTepHajoM, T[PUBUBAeT HAaBBIKU B
CaMOCTOSITEIbHOM DPELIEHUU IMPaKTUYECKHX BOIPOCOB U B paboTe ¢
JINTEPATYPOH.

JK3aMeH (YCTHBII) OneHka oTBeTa Ha HK3aMEHE MPOBOJUTCS B COOTBETCTBUU C
[Tonoxxennem o OaIBHO - PEHTHHTOBOM CHUCTEME OIIEHKH 3HAHUH
crynenros COI'Y.

8. OueHo4YHBIE CPEACTBA /ISl TEKYIIEro KOHTPOJISA YCIIeBAeMOCTH, pPy0e:KHOH aTTecTalliy H
NMPOMEKYTOYHOM ATTEeCTALUM N0 UTOraM OCBOCHHUS TUCHHUILINHBI.

8.1. ®opmbl padoTbl cTyaeHTOB. PopMbl pabOThl: KOHCY/IbTALMM, MPAaKTUYECKUE
3aHATUS, PEUTHHIOBBIE  KOMIIBIOTEPHBIE  TECTUPOBAaHUS, CAMOCTOSITEIbHBIE  PabOTHI,
MHTEPAaKTUBHbBIE 3aHATHSI.

8.2. Buabl KOHTPOJSi: TEKyUIMH (HAa MPAKTHUYECKHX 3aHATHUAX), MPOMEXYTOUHBIH
(MOAYyIbHOE TECTUPOBAHUE), UTOTOBBIN (IK3aMEH ).

IIpoBepka kauecTBa YCBOCHMsI 3HAHUI OCYILECTBISETCS HE TOJIBKO B YCTHOW, HO U B
nucbMeHHOU ¢opme. [IpoBenenune pasHbpix 1mo Gopme U 1Mo 00bEMY YCTHBIX M HMHUCHBMEHHBIX
paboT AMCUUIUIMHUPYET CTYACHTA, AT MPEeroiaBaTellio OCHOBaHHUE JJIsi OObEKTUBHOM OLIEHKU
3HaHMW KaXJOTO0 CTyJeHTa MpH BBIBEJICHWU CyMMapHOro Oaija, MO3BOJISIET CTYACHTY
IPEJCTaBUTh YPOBEHb COOCTBEHHBIX 3HAHUU IO MPEIMETY, YBHJIETh CBOM CHJIbHBIE M Clla0ble
CTOPOHBI, YTOOBI YUECTh UX MPH MOATOTOBKE K IK3aMEHY.

Byl TEKyIero KOHTpOJIs:

a) YCTHBIN ()pOHTAIIBHBIN WIIM WHAUBUIYAIBHBIA OMIPOC;

0) mICbMEHHasi cCaMOCTOATEbHAsE KOHTPOJIbHAs PaboTa;

B) YCTHOE HU3JI0’KEHHE COJIEPKaHUs IPOUUTAHHOTO B paMKaX CaMOCTOSITEIbHOW paboThI;




') YCTHOE BBICTYILICHUE TI0 TEME O0CYXKICHHUS.
ITpoMeXYTOUHBIM KOHTPOIb

JucuumimHa pa3douta Ha MOAYJIH, KOTOpBIE MPEACTABISAIOT COOON JIOTHUECKH 3aBEpIICHHBIC
yacTu paboueil mporpaMMbl Kypca U SBIISIOTCA TeM KOMIUIEKCOM 3HAaHUM UM yYMEHH, KOTOpbIe
noJyIexar KOHTpoIro. KOHTpoiIb 0CBOGHUS MOyJIe BKIIIOYAeT B ce0sl TECTUPOBAHMS B paMKax
0aJIbHO-PEUTUHIOBOM CHCTEMBI, IPEAYCMOTPEHHBIX paboyeil mporpaMMoin AUCIUIIINHBL.

B koHLe cemecTpa NpoBOANUTCS KOHTPOJIBHOE MEPONPUATHE: IK3AMEH.

[TpoMexyTOUHBII KOHTPOJIb OCYILIECTBISAETCS M0 OAJTLHO-PEUTUHIOBON CHCTEME.

8.3. Meroguka ¢QopmMupoBanusi pe3yJbTHPYIOIIEl oumeHkn. MToromas oleHKa
CKJIaJBIBACTCSI KaK CPEAHEB3BELICHHAs 110 pe3ylbTaTaM BCEX OICHMBAEMBIX pabOT Ha
HPOTSDKEHUM CEMECTpPa, KyJla BXOAAT IOCEIeHUe JEKIUH U CEMUHApOB, OTBEThI U JOMOJIHEHUS
Ha CEMHMHApax, KOHTPOJbHbIE pPaOOTBl (KOHTPOJIBHBIE CpE3bl IO HTOraM MOAYJIA),
JIOTIOJIHUTEIbHBIE OLIEHKH 110 pedepaTraM, CEMECTPOBBIH 3K3aMEH.

Ouenka padoThl CTYyAEHTA

Makc.
®opma KOHTPOJISA OlleHKA
Texywiaa oyenka CTyJeHTa B TCUCHHUE CEMECTPA COCTOUT U3: 5
e BrinonHeHrne NTUCHMEHHBIX TOMAIIHUX 33/IaHU{ TI0 TeMaM
3aHSTUN U CAMOCTOSATEIbHON pabOThI (KOHCIIEKTOB)
e [loaroToBka v OTBETHI HA MPAKTHUUECKUX 3aHATHIX
(KOJUTOKBHYMBI)
1-2 konmponvnaa paboma 5

HpI/IMeprIe 3aJaHUs OLECHOYHDBIX CPEACTB N0 JUCHUIIJIMHE

TemaTtnka n 3alaHuA I MPAKTUYCCKUX 3aHATAN TI0 JAUCHUIUIMHE MPEACTABIICHBI B
paszene 5 PabGoueil mporpamMMsl.

Kpurepuii oieHKH YyCTHOTO M NIMCbMEHHOI'0 0TBETA
HA MPAKTUYECKOM 3aHATHHU M0 TUCHUILUINHE (KOJJIOKBUYME)

Ounenka

XapaKTepucTHKa 0TBEeTa

Coz[epmaHHe OTB€TAa COOTBECTCTBYCT OCBCHIACMOMY BOIPOCY, ITOJHOCTBIO
packpbiTa B OTBETC TEMA, OTBCT CTPYKTYPUPOBAH, [JdAHBI IIPABUJIBHBIC
APTYMCHTUPOBAHHBIC OTBCTBI HA YTOYHAIONIME BOIIPOCHI, IACMOHCTPUPYETCA
BBICOKHIM YPOBCHb Y4aCTHUA B JUCKYCCHUMU.

ConepkaHue OTBETa COOTBETCTBYET OCBELIAEMOMY BOIIPOCY, IOJIHOCTBIO
packpbiTa B OTBETE TeMa, JaHbl MpPaBWIbHbIE, apIyMEHTHUPOBAHHBIE OTBETHI Ha
YTOYHSIIOUIME BOINPOCHI, HO HMEIOTCS HETOYHOCTH, TPH OTOM  OTBET
HECTPYKTYPUPOBAH U IEMOHCTPUPYETCS CPEJHUIN YPOBEHD yUaCTHUs B IUCKYCCHUHU.

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

CopepxaHue OTBETa COOTBETCTBYET OCBELIAEMOMY BOIPOCY, HO IpPHU IOJHOM
PAcKpBITUN TEMbl UMEIOTCS HETOYHOCTH, JIEMOHCTpUpyeTcs ciaboe BIilaJeHUe
KaTeropuaJIbHbIM ammnapaToM, JaHbl NPaBWIbHBIE, HO HE apryMEHTHUPOBAaHHBIE
OTBETHl Ha YTOYHSIOIIME BOIPOCHI, y4aCTHE B JHMCKYCCUU OTCYTCTBYET, OTBET
HECTPYKTYPUPOBaH, HH(POpMALUS TPYIHA JUISI BOCIPUSTHSL.




Conep:xanue JieKIUi M0 JUCHUAIUINHE «DU3NKA)

Mexanuka
Jlexnus 1
BBenenue
[TonsTre npocTpaHcTBa U BpeMeHH. BaxxHeillne cucTeMbl KOOpAUHAT.
Mexaynaponnas cuctema exunur; CHU (Systemlinternational-Sl). OcHoBHbIC eAMHUIIBL.
JlononHuTenbHbIC €AUHUIIBI.
Kunemaruka
1.MexaHuka u ee CTpyKTypa (KMHEMaThka, JUHAMHKa, cTaTHKa). Moleian B MeXaHHKE
(kmaccuyeckasi, pensTUBUCTCKas, KBaHTOBas).2.Cucrema otcuera. TpaekTtopwsi, JIUHA TMYTH,
BEKTOP npemenieHus. 3.Ckopocts.4. Y ckopeHue. Busi newkeHus. 5. Kunemaruka
BpaIIaTeIbHOTO JIBHXKCHHUS.

Jlexknus 2
JluHaMHUKa MaTepuaIbHO TOYKH

1.IlepBerii 3axkon Hprorona. 2.Cuna. 3.Mexanuyeckne cucrtembl. 4.Macca. 5.Mmmynbc.
6.BTopoit 3akon Hprorona. 7.IlpuHnmn He3aBucuMoCTH JeicTBus cui. 8.Tperuii 3akoH
Herotona. 9.3akon coxpanenuss wmmynbca. 10.3akon nBmwkeHust neHtpa macc. 11Cunsl B
MEXaHHUKE (CHJIBI TATOTEHHS — TPaBUTALMOHHBIC CHIIBI, CHJIBl YIOPYTOCTH, CHIIA TPEHHS
CKOJIBXKEHUSA).
PabGora u sHeprus
12.Pabota, sneprusi,montHocTh. 13.KuHeTndeckas W MOTCHIMAIbHAS SHEPTUS MEXaHUYECKOU
cuctembl.14.3akoH  coxpaHeHuss ~ JHepruu  (KOHCEpBAaTHUBHBIE U JUCCHUIIATUBHbBIC
cuibl).15.Coynapenust (aOCOMIOTHO yIpyruit yap, abCoar0OTHO HEYNIPYTUMA yaap).

Jleknus 3

MexaHuka TBepaOro reja
1.Moment unepuuu (teopema Illteiinepa). 2.Kunernueckast sHeprust BpauieHus. 3.MoOMeHT
cuibl. 4.OCHOBHOE YpaBHEHHME NTMHAMHUKHU BPAIIaTeIIbHOTO JIBMXKEHHS TBEPAOToO Tena.5.MoMeHT
UMIyIbCa U 3aKOH €ro coxpaHeHus. 6.0OCHOBHbIE BENUYMHBI U HMX COOTHOIICHHS ISt
MOCTYIATENbHOTO JBMYKEHHUS TeJa U IJIsl €r0 BpallleHUsI BOKPYT HETIOABHUKHOM OCH.
Jedopmanusi TBepAOro Tesa
8.[edopmarnus TBepaoro tena. 9.3akon ['yka.

DJIeMEeHThI MEeXaHUKHU KHIKOCTel
1.Jlapmenue B KUAKOCTH U Ta3e (3akoH [lackans, 3akoH Apxumena). 2.YpaBHCHHE
HepaspbiBHOCTU.3. YpaBHeHne bepHymin.4.BsskocTe (BHyTpeHHee TpeHHe). 5.J][Ba pexxuma
TE€YEHMs KHUJIKOCTeH (JaMHHApHOE-CIOUCTOE M TypOYJIEHTHOE-BUXPEBOE IBUKEHHE, YUCIIO
Peiinonbca). 6.Merons! onpenenenus Bsizkoctu (Meron Crokca, metop [lyazeiins).

Jlexkuus 4

IHoTeHuHMaABLHOE TOJIE CHJT

1.ITone cuel Tarotenus. 2.KocMudeckne CKOpOCTH.
DJieMeHTHI CeNMATbHOH TEOPUH OTHOCUTEJIbHOCTH
3.IIpeobpazopanms ["anmnes. 4.IToctynater DitHmTeiHa. 5.11peodpa3zoBanus JlopeHia.
6.0OcHOBHBIE COOTHOIIEHUS PEISATUBUCTCKON TUHAMUKH.

Mouiekyasipaas pu3uKa 1 TePMOAMHAMUKA
Jexkuusa 5
MoJieky/IsIpHO-KHHETHYECKAsI TEOPUS H1eaTbHBIX I'a30B
1.Cratuctudeckue u TEPMOJWHAMUYECKHE METOABl HCClIeqoBaHus. 2. TepMoanHaMuaecKas
cucrema.3. Temneparypa.4.Mneansuseiii ra3.5.3akon boitns-Mapuorra.6.3akon ABoraapo.
7.3axon JlanproHa.8.3akoH ['eii-Jlroccaaka.9.YpaBHeHHE COCTOSHUS HI€aTLHOTO Ta3a.



10.0cHOBHOE ypaBHEHHE MOJIEKYIAPHO-KHHETHUYECKOW TeOopuu uaecanbHbIX ra3oB.1l.Cpenuss
KBaJIpaTHU4Hasi CKOPOCTh MOJIEKYJ] HjeanbHOro rasza.l2.3akoH MakcBemia o pacnpenesneHuu
MOJIEKYJ HJealbHOro Tra3a 1o ckopocTsM.13.Hanbonee BeposTHass CKOPOCTh MOJIEKYII
uaeansHoro rasza.14.Cpeanssi CKopocTb MOJIEKYIIBI T'a3a (CpenHss apupMeTHIecKas CKOPOCTh).
15.CxopocTH, XxapakTepu3yromre cocTosiHue ra3a. 16.bapamerpuueckas dpopmyiia.
17.Pactipenenenue bonsiimana. 18.Cpennsist iimmHa cBOOOIHOTO ITpodera MoJIeKyJI.
19.OkcnieprMeHThI, TOATBEPKIAIONINE MOJICKYJIIPHO-KUHETHYecKytlo Teopuio. 20.SBnenus
nepeHoca. 21. TermonpoBogHocTs. 22. JIuddy3us. 23.Bayrpennee Tpenue (BI3KOCTb).

Jlekuus 6

OCHOBBI TEPMOJAMHAMMKH

1.BHyTpeHHSs S2HEPTUsl TEPMOAMHAMUYECKOM cucTeMbl. 2.Uncio creneHeit cBoO0bI.
3.3akoH bonpiiMaHa 0 paBHOMEPHOM pacIipeieICHUH SHEPTUHU 10 CTENEHSIM CBOOO/IbI (3aKOH
paBHOpacnpenenenus). 4.Ilepoe Hauano TepMoanHAMUKH. 5.PaboTa ra3a npu ero pacivpeHuH.
6.TerioemkocTh. 7.MomnspHas TEIUIOEMKOCTh IPU MOCTOSHHOM oObeme. 8.MomspHas
TEIUIOEMKOCTh TIPH TIOCTOSSHHOM JaBJICHUWU.YpaBHeHHe Maiiepa. 9.M30X0opHBIIH Tmporiecc.
10.1306apubiii  mpomecc. 11.M3oTepmuueckuii  mpomecc.  12.AnnabaTHyecKkwii  mporiecc.
13.Pabora raza B agmabaruyeckoMm mporecce. 14.ITonmutponmueckue mpoueccol. 15.Kpyrosoit
npouecc (uuki). 16.KITJ xpyroBoro mpomecca. 17.00patuMble U HEOOpaTUMBbIE MPOLECCHI.
18.Outponms. 19.M3menenne osHTpormu. 20.CTaTUCTHUECKOE TOJIKOBAaHHWE HSHTPOIIWH.
21.ITpunnun Bo3pactanusi HTponuu. 22.BTopoe Hawamo TepmomuHamuku. 23.Tperbe Hauano
TepMonuHaMuKN  (Teopema Hepucra-Ilnanka)..24TernoBele  JIBUTATENIM W XOJIOAWJIBHBIC
MmamuHsbl. 25. Teopema Kapno. 26.11ukn Kapho.

Jlexknus 7

PeasibHbIe ra3bl, ;KMIKOCTH U TBep/ble TeJa

1.VpaBuenne Ban-nep-Baanbca.2.M30Tepmbl peanpHBIX Ta3oB. 3.BHyTpeHHSs dHeprus
peanbHoro rasa. 4. )Kunkoctu u ux onucanue. 5.J1oBepxHocTHOe HaTskeHUe. 6.CMaunBaHue.
7.J1aBneHne 10J] HICKPUBJIEHHOW TIOBEPXHOCTBIO XUIAKOCTH. 8. KanuuispHblie sBIeHMS.
9.Kpucrammmueckue u amop¢usle TBepable Tena. 10.Tumbel xpuctamio. 11./[edextsr B
kpuctamax. 12. TerutoemkocT TBepabix Ten. 13.M3mepenue arperatnoro cocrostaus.14.@a3oBbie
nepexoabl. 15./luarpamma coctosHus. 16.Ypasuenue Kunaiinepona-Knaysuyca. 17.Ananu3
JarpaMMBbl COCTOSTHUSI.

Kose0anus u BOJIHBI

Jleknus 8

CBoOoanbIe KOTCOAHNSA

1. Kone6anus. O6mmii moaxo/1 K M3y4eHU o Kojie0aHu! pa3anaHoN (GU3NIECKON TPUPOJIHI.
2.'apmonunuecue konebaHuss W uX Xxapakrepuctuku.3.JuddepeHunansHoe  ypaBHEHUE
rapMOHHMYECKMX KoJjiebaHui.4.MeTo1 BEKTOPHBIX JuarpaMM.5.OKCHOHEHIMaIbHAs ¢dopma
3alMCU TapMOHHMYECKUX KoyeOaHui.6.MexaHnueckue TrapMOHHUYECKHE KoJeOaHus.7. JHeprus
MaTepHalbHOW  TOYKH, COBEpIIAIOIed  rapMoHHWYecKHWe  KoseOaHws.8.[ apMoHMUeckmii
ocumsaTop.9. Ipyxunneiii MastHuK. 10.Marematnueckuit MasTHUK.11.du3nveckuil MasTHUK.
12.9nekrpudeckuii konedareapbHBIA KOHTYp. 13.CTammu KoyiebaHW B HICATM3HUPOBAHHOM
KosiebarenbHOM KOHType. 14.CBOOOAHBIE TapMOHUYECKHE KojeOaHHs B KoJeOaTelIbHOM
koHType. 15.Cnoxsble TapMmoHWuYeckue KoneOanus. 16.buenus. 17.Pasnoxenune @Dypbe.
18.CnoxxeHne B3aMMHO MEPIEHANKYIJISPHBIX TAPMOHUYECKUX KOJIeOaHUH OJUHAKOBOM YacTOTHI.
19.JTuneitHo nosspu3oBanHble KosteOanus. 20.[{upkyisipHO MOISIpU30BaHHbIC KOJICOAHNS.
21.®urypsl Jluccaxy.
3aryxamomme U BbIHYKICHHbIC KOJIeOaAHUSA
1.3aryxaromme Konebanus. 2.JluddepeHunanbupie ypaBHEHHS CBOOOAHBIX —3aTyXarOIMIUX
KojeOaHuii JuHeHoW cuctembl. 3.JlekpemeHT 3aryxanus. 4.J100poTHOCTH KojaeOaTeIbHON
cucteMsl. 5.IIpumMepbl cBOOOAHBIX 3aTyXaloMuUX Koebanuil. 6.BeIHyKIeHHbIE KOIeOaHuU .



7.Pezonanc.  8.Ilepemennsiii  Tok. 9.Pezonanc  wanpsbkenuid.  10.Pezonanc  TOKOB.
11.JleiicTByromiee 3HaYeHHWE TMEPEMEHHOTO ToKa. 12.MoIIHOCTh, BBIJAEHSAEMas B ICHH
NEPEMEHHOTO TOKA.

Jleknus 9

Bouanbl B ynpyroii cpene

13.BonroBoii mnponecc. 14.Ynpyrue BonHbl. 15.Ympyras rapmonuueckas BojHa. 16.berymume
BOJIHBL. 17.YpaBHeHue mmiuockoi BosHbL. 18.®azoBas ckopocth. 19.YpaBHenue chepuueckoit
BosHbL. 20.BomHoBoe ypaBHenue. 21.IIpunnun cyneprnosuiuu. 22.1 pynmoBasi CKOPOCTb.
23.NuTtepdepennns BoaH. 24.Ctosune BonHbl. 25.9¢dexT Jomnepa.
DJIEKTPOMATHUTHBIE BOJTHBI
26.0mexTpoMarHuTHBIE BOJIHBL 27.IlomepedHocTs 3MeKTPOMAarHUTHBIX BOJH. 28.0TpakeHue u
NPEJIOMIICHUE JICKTPOMAarHUTHBIX BOJIH Ha TPAaHUIIC pa3/iena ABYX JUICKTPUUCCKHUX CPEI.
29.0neprus snexTpoMarHuTHRIX BosH. 30.M3mydenue snekrpomarautHoro aumnoisi. 31.I1Ikama
AJIEKTPOMATrHUTHBIX BOJIH.

DJIeKTPUYECTBO

Jlexnus 10
DJIeKTPOCTATUKA
1.Onexkrpuueckuii 3apsn. 2.3akoH Kynona. 3.HanpspkeHHOCTh 3JIEKTPOCTATUYECKOIO MOJIS.
4.1loTok BeKkTOpa HanpsHKEHHOCTHU. S.IIpuHIMI Cynepno3uuy 3JIEKTPOCTaTUUECKUX MOJIEH.
6.Teopema l"aycca. 7.Hupkynauus BEKTOpA HANPS>)KEHHOCTH. 8.IloreHuman
anektpoctarndeckoro moisi. 10.Paznocts motennmanoB. 11.CBs3p MexXIy HanpsOKEHHOCTBHIO U
noreHuaigoM. 12. OkBunoreHuansable nopepxuoctu. 13.I1pumepsl pacuera Hanbosee BaXKHbBIX
CUMMETPUYHBIX JJIEKTPOCTaTUYECKUX IoJied B BakyyMme. 14.0nekTpocTraTHueckoe Iojie B
JTU3JIeKTpUdeckoil cpene. 15.JluanekTpuyeckas HPOHMIIAEMOCTh cpenbl. 16.21exkTpuueckoe
cmemenne. 17.YcnoBus  Ha  rpaHule — pas3jiena  JIBYX — JUDJIEKTPUYECKHX  Cpell.
18.Cerneroanextpuku. 19.IIpoBoHuKHN B 35eKTpocTaTHuecKOM Moie. 20.371eKTpOeMKOCTb.
22 Konnencatopel. 23.CoelMHCHHE KOHICHCATOPOB. 24.DHEpPrus CHUCTEMBI HETIOJBHKHBIX
TOYEUHBIX 3apsiioB. 25.0Heprus 3apsHKEHHOTo YEJIWHEHHOro MpOBOJHUKA. 26.0Heprus
AIIEKTPOCTATUYECKOTO oA, 27.110HIepOMOTOPHBIE CHITHI.

Jekmua 11
IlocTOSAHHBIN JIEKTPUYECKUIT TOK
1.ITocTosiHHBIN 3nekTpudyeckuit ToK. Cuiia u miIoTHOCTh ToKa. 2.CTOPOHHUE CHIIBI.
3.DneKTpoABIKYIIas cHia M HanpspkeHue. 4.3akoH OMa. DIIeKTPHIECKOe COMTPOTHBIICHHUE.
5.ConpoTHUBIICHUE COCAMHEHUS MPOBOJHUKOB. 6. TeMmnepaTypHasi 3aBUCUMOCTb COIPOTHUBIICHHSL.
7.Pabora m MomHOCTh TOKa. 8.3akoH JIxoyns-Jlenna. 9.3akom Oma I HEOTHOPOIHOTO
yuactka nenu. 10.ITpaBun Kupxroda ams pa3BeTBICHHBIX LeTIei.
DJleKTprYecKkre TOKH B MeTaJll1aX, BAKYyMe U ra3ax
11.DnexTpuyecknid ToKk B MeraiaXx. 12.0CHOBHbIE 3aKOHBI JJIEKTPHUUECKOTO TOKa B
KJIACCUYECKON TEOpUHU AJIEKTPONPOBOJHOCTH MeTauioB (3akoH Owma, 3akoH Jlxoyns-Jlenua,
3akoH Bunemana ®panna). 13.OMuccuonnsie sBieHus. 14.2nekTpuueckiue TOKM B BaKyyMe U
razax.l'azoBbie pa3psiabl. 15.9neKTpUY. TOKH B JKUIKOCTSIX. 3aKOHBI 3JIEKTPOJIH3A.

MarneTusm

Jexkmnusa 12
MarnurtHoe moJsie
1.OcHoBHBIE 0COOEHHOCTH MarHuTHoro mois. 2.Pamka ¢ Toxkom. 3.HampaBineHue MarHUTHOTO
nostst. 4.BekTop MarHUTHOM MHAYKIHH. 5.MaKpOTOKH U MUKPOTOKHU. 6.CBsI3b MEXIy BEKTOPOM
HAIPsDKEHHOCTH U BEKTOPOM MHIYKIIMU MarHuTHoro nouid. /.3akoH buo-Casapa-Jlannaca.
8.MaruutHoe nosue npsiMoro Toka. 9.MarauTHoe 1osie B IEHTPE KPYroBOro TOKa.
10.3axon Ammnepa. 11.B3aumoneiicTBue napauieabHbIX TOKOB. 12. MaruutHast moCTOsTHHAS.



13.EquHuUIB MATHUTHON MHIYKIIUU M HAMPSHKEHHOCTH MAarHUTHOTO moust. 14.MarautHoe mome
cBoOomHO aBmxkymerocst 3apsaa. 15.Cuna Jlopenma. 16.JIBukeHue 3apsHKEHHBIX YacTHIl B
MarHuTHOM Tmone. 17.0¢dext Xomma. 18.Teopema 0 WUPKYISIUU BEKTOpa WHAYKIUU
MarHuTHoro nojis. 19.Maruutnoe nose conenonaa. 20.MaruutHoe mosie TOpouia B BakyyMe.
21.TToTok BekTOpa MarHUTHOM MHAYKIMH. 22. Teopema ["aycca Juis MarHuTHOTO TOJISI B BaKyyMe.
23.ITotokocueruienne. 24.Pabora mo nmepeMeneHuio MPOBOIHUKA ¢ TOKOM B MarHUTHOM IIOJIC.
25.Pabora o nepemMenieHnio KOHTYpa ¢ TOKOM B MarHUTHOM TIOJIE.

Jlexnusa 13
DJIEKTPOMATHUTHASL HHAYKIHSA
1.0mnbrTer @apages. 2.3akon Papanes. 3.9/1C UHIYKIIMY B HETIOIBU)KHBIX MPOBOTHUKAX.
4 BpaieHue paMKd B MarHuTHoM mose. 5.Buxpesbie Toku (Toku Dyko). 6.MIHIyKTHBHOCTH
koHTypa. /.Camomuaykuus. 8. Toku mHpH 3aMbIKaHUM W pa3MblkaHuW Lenu. 9.B3anmuas
unaykius. 10. Tpancdopmartopsl. 11.9Heprust MarHUTHOTO OIS,
MarnuTHble cBOiicTBa BelllecTBA
12.MarHuTHBIE ~MOMEHTHI ~ JJIEKTPOHOB W  artoMoB. 13.J][ma- w  mapaMarcHUTHKH.
14 . HamaranueHHOCTh. MarHuTHoe moJjie B BemecTBe. 15.3akoH MOJHOTO TOKA A MarHUTHOTO
noJs B BemecTBe. 16.YcioBus Ha rpaHuie pasiena ABYyX MarHeTWKOB. 17.DeppomMarHeTHKH U
UX CBOWCTBA.
Cucrema ypaBHenuii MakcBeJu1a s 3JIEKTPOMATHUTHOTO TOJIsI
18.BuxpeBoe snextpuueckoe moie. 19.Tox cmemenus. 20.ITomnas cuctema ypaBHEHHIA
Makcsemia.

OnrTuka
Jlekuus 14
I'eomeTrpuueckast onTuka
1.0cHoBHBIE 3aKkoHBI Teomerpuueckoil ontuku.2.IlomHoe oTpaxkenue.3.JIun3bl.4. AGeppanun
ONTUYECKUX CUCTEM.D5.DHepreTHueckue BeIMYuHBl B (oToMeTpuu.6.CBETOBBIE BEIMYMHBI B
doromeTpuu.
Jleknus 15

BosiHOBBIE ONTHKA
HNurepdpepennus
7 Ipunmun Troiirenca. 8.Korepentnocts. 9.MuTepdepentms ceera. 10.Metonasl HabmroneHus
untepdepenimu. 11.ITonocs! paBHOro HaknoHa. 12.11010Ck paBHON TOJIINHBL.
13.Komma Herotona. 14.ITpocernenne ontuku. 15. MaTepdepomeTpsl.
JAudpakuus

1.Ilpunmun [oiirenca-®penens. 2.3oub1 Openens. 3.JAudpakuus B CXOASMUXCSA JTydax
(mudpakuus Openens). 4. Audpakiuus B mapajuienbHbIX gydax (audpaxmus Opaynrodepa).
5. Iudpaxmus @payarodepa Ha gudpaxnmonHo# pemierke. 6.udpaxius Ha mpocTpaHCTBEHHON
pemerke. /.Paspemaromas  cnocoOHOCTh  CHEKTpaibHOTO  mpubopa. 8.Paspemaromias
CIOCOOHOCTH AU(GPAKIIMOHHON PEIIEeTKH.
Hoasipusanus cBera
1.EcTecTBeHHBIII W TOJSPU30BaHHBIN cBeT. 2.3akoH Mamroca. 3.Ilomspusanmsi cBeta Tpu
oTpakeHHH M mpenomiieHuH. 4.J[BoitHoe mydenpenomienue. S.IlonspuszaninoHHbIE NMPU3MBI U
nonsipounbl.  6.JICKycCTBeHHass — omTHYecKas ~ aHHM30Tponwus. /.BpamieHne  IMI0CKOCTH
HOJISIPU3ALIUH.
B3aumoaeiicTBue 3JIEKTPOMArHUTHBIX BOJIH € BEIECTBOM
1.lucnepcust cBeta.2.OnekTpoHHass Teopus aucnepcuu. 3.lormomenue (abcopOums) cpera.
4.Bunpl CIEKTPOB MOTJIOMICHHUS.

Jleknus 16
KBHTOBasi npupoaa u3ry4yeHus
1.Bunpl ontraeckux u3nydeHuil. 2. TermoBoe U3 IydeHUe U ero XapaKTePUCTUKH.



3.Ab6comotHo uyepHoe Teno. 4.3akoH Kupxroda st abcomoTHO uepHoro Ttena. 5.3akoH
Credana-bonpiivana. 6.3akoH  cmemnieHuss Buna. 7.@opmynel  Penes-/[xunca u Buna.
8.KBanToBas runotesa [lnanka.

9.®otoadpdexr. 10.3akonnl  dororddekra. 1l.Macca wuummnynbc ¢ortona. EmauHcTBO
KOPITYCKYJISIPHBIX U BOJTHOBBIX CBOWCTB cBeTa. 12./lapnenue cBeta. 13.9¢¢pext KomnroHa.

KBanroBas ¢pusuka

Jlexnusa 17
CtpoeHue aToma
1.Mopenu atroma Tomcona u Pesepdopaa.2.JIuneiiuaTeiii crieKTp atoMa BOAOpO/a.
3.IToctynaret bopa.4.0OnbiTel @panka u ['epra.5.Criektp atoma Bogoposa mo bopy.
OcCHOBHBIE IOHATHSI KBAHTOBOW MEXaHUKHU
6.KopryckynapHo BOJIHOBOW Iyaliu3M CBOKMCTB BemiecTBa. /.HekoTopble CBOWCTBa BOJH Ji€
bpoiins. 8.CootHomienus HeonpeaenenHocreid. 9.BonnoBas Gpynkuus u ee cpoiictBa. 10.061mmee
ypaBHenue peaunrepa. 11.Ypasuenue lllpenunrepa nj1st cTallmoHapHBIX COCTOSTHUM.
12.]Isuxenne  cBoOomHOil  uactuipl. 13.Yactuma B OJHOMEpPHOM  MPSAMOYTOJIBHOM
“MOTEHIIMATBHOM siMe ~ ¢ OECKOHEYHO BHICOKUMH ‘‘cTeHKamu’.14.TIpoxoxaeHne 4acTHIlbl uepes
noteHuuanbHbll 6aprep. TyHHenbHbIN dPdext. 15.JIuneitHpli TapMOHUYECKUN OCHUIIIATOP B
KBAaHTOBOW MEXaHUKE.

Jlexnus 18
KBanToBasi pu3MKa aTOMOB U MOJIEKY.I.
1.Atom Bomopoma B kBaHTOBOW ¢usuke. 2.KBantoBble uucna. 3.IlpaBuna or6opa. 4.Cnun
anekTpoHa. S.IIpuHIMI HEPa3NIMYMMOCTH TOKAECTBEHHBIX dacTHll. DepMHOHBI U OO30HBL
6.ITonsTus o kBaHTOBOM cratucTtuke bose-DitHmteitna u ®epmu-dupaka. 7.1lpunnun [laynu.
8.PacmipesiesieHne DNEKTPOHOB B aTOME IO COCTOSHHUSIM. 9.PeHTreHOBCKHE CIIEKTPHI.
10.Monexynspusle crnekTtpel. 11.KomOunammonHoe paccessuue cBera (3¢dexkr Pamana).
12.TTornmomenune. CrioTaHHOE U BEIHYXICHHOE n3aydcHue. 13.J1azepsl.
DJieMeHTbI GU3NKH TBEPAOro TeJia
14 Merannbl,  OUANEKTpUKA U mnodaynpoBoAgHukd.  15.CoOcTBeHHass  MPOBOJMMOCTD
MONyNpoBOAHUKOB. 16.IIpumecHas mpoBOIMMOCTh MOTYMPOBOAHUKOB. 17.DoTONpPOBOIUMOCTD
noiynpoBogHUKOB. 18.Jlromenecniennms TBepabix Ten. 19.KOHTaKT 3JeKTPOHHOTO M JABIPOYHOTO
HOJYNIPOBOIHUKOB (P-N nepexon). 20.1TonynpoBogHUKOBBIE OB U TPUOBI (TPAH3UCTOPHI).

Snepunas puszuka

CTpoeHne u BaxkHeiilue CBOiicTBA s/iep

1.AtomHuble snpa u ux onucanue. 2.J{edekt Macc u sHeprus cBs3u sapa.3.ChouH sapa U ero
MarHuTHBIH MOMeHT.4.CBoicTBa sjepHBIX CcWI.5.Moxaenun aromHoro sjapa.6.PamumoakTuBHOE
U3IydeHHE W ero BHUABL7.3aKOH paguoakTHBHOTO pacnana.8.llpaBuna cmemenus.9.Anbda-
pacman.10.bera-pacnan.11. AHTHYACTHIIBI ¥ UX aHHUTWIAHS. 12.["amMmma-u3nydenue.
13.lo3umerpudeckne BeauuuHbl U enuHUIBL14.9ddext Meccbayspa. 15.IIpubopsr ans
PETUCTPAIMH PAJTMOAKTUBHBIX U3ITydeHUH U yacTHIl. 16.InepHbie peakiuu U iX OCHOBHBIC THITBI.
17 A nepusie peakiuu Ton AeiicTBueM HeWTpoHOB.18.Peakiuu nenenust sapa. 19.I0ennas
peakmms  genenws. 20.fImepHpie  peakToppl.  21.Peakmus  cuHTE3a  aTOMHBIX  SiZiep.
22 .dyHpaMeHTanbHbIe B3aUMOACHCTBYS. 23.DeMeHTapHbIe YaCTHIIBI.

MeToanyecKue PEeKOMEHAAHH IO TIIOATOTOBKE K JIﬂﬁOpﬂTOpHBIM 3aHATHAM IIO
JUCHUILINHE «DPusuka»

[lpn m3yuennn kypca «®Pu3ukm» HEOOXOAMMO IMOHMMATh, YTO (hU3MKA ITO HAyKa
TEOpeTHYecKas U SKCIEPUMEHTANIbHAsl, TO3TOMY CTYACHTaM CIEAyeT MOJydyaTh TEOPETHUYECKUe
3HAHMS Ha JICKIUSX M 3aTE€M IPOBEPATH NPABMIBHOCTD MOIYYEHHBIX 3HAHUH SKCIIEPHUMEHTAIBHO
B JIa0OPaTOPUSIX.



CryneHTaM T@pH TOATOTOBKE K CEMHMHAapCKMM H  Ja0OpaTOPHBIM  3aHATHUSAM
pEKOMEHAyeTCsl CIIEyIollee: MPEeIBApUTEIIbHOE 3HAKOMCTBO C IOSICHEHUSIMH, K KaXKIOH TeMe
NPAaKTUYECKOTO 3aHATHS; 3HAKOMCTBO C KOHCIIEKTaMH JIEKIUH; MpopadoTKa MpeasioKeHHOTO
MaTepHaia 1o ydeOHUKaM ¢ UCIOJIb30BaHUEM JOIIOJHUTEIbHOMN JIUTEpaTyphl.

OKCIIEpUMEHT IPH BBIMOJHEHUH JIA0OPATOPHOW pPAaOOTBI COCTOMT W3 HECKOJBKUX
JTaloB: YCTaHOBKAa IpUOOpOB; HAOMIOJEHHE; OTCYET HU3MEpPAEMBIX BEJIMYMH; O0O0paboTKa
pe3yibTaTOB  HAOMIOJCHMS;, IMOATOTOBKA rpaduyeckoro  Marepuana  (MCIOJIb30BaHUE
KOMIIbIOTEPOB); BEIUMCIEHUE HCKOMOM BEJIMYMHBI C 3aJJaHHON CTENEHbIO TOYHOCTH; BBIBOJIBI 10
pe3ysibTaTaM 3KCIEPUMEHTA.

Beinonnenne kaxnoil 1abopatopHoil paboThl, BXOAALIEH B MPAKTUKYM, IPOBOAST IO
CIIEYIOLIEH CXeMe:

1 - 3HaKOMCTBO ¢ OmnMcCaHuEeM J1abOpaTOpHOM paboOThl (TeopeTuyeckas MOATOTOBKA
JIOJDKHA TIPOBOJUTHCS 3apaHee, TaK Kak BpeMs, OTBOJAMMOE Ha KXyl paboTy, OrpaHUYEHO U
IpeJHAa3HAYeHO B OCHOBHOM Ha MOHT@XX YCTAHOBKH, IIPOM3BOJICTBO M3MEPEHUH M 00pabOTKy
pe3yJIbTaTOB U3MEPEHUN );

2 - 3HAKOMCTBO C NPUOOPaMU U NPUHAIIEKHOCTIMH, KOTOpPbIE HEOOXOIUMBI IS
IpoBeIeHUs paboT, yCTaHOBKA MPHOOPOB MM COOpKa YCTAaHOBKH B COOTBETCTBUH C OMUCAHUEM
(uHOrIA paboTa MPOBOJUTCS HA FOTOBOM YCTaHOBKE);

3 - mpoBeneHUe HAOMIOAEHUH W OTCUETOB - 3Ta 4acTh pabOTHI sABISAETCS Haubojee
OTBETCTBEHHOH, €€ HaJ0 NMPOBOAMTH OYEHb AKKYpaTHO M TIIATENbHO, COIVIACHO YyKa3aHMSM,
KOTOpBIE JIaHBbl B OMHCAHUU PAa0OTHI, PE3YJIbTAThl BCEX M3MEpPEHH (PUKCHUPYIOTCS B TabimIax
3anucel pe3ynbTaToB, KOTOPbIE JaHbl B KOHIE KaK0H paboThI;

4 - o0paboTKa pe3ylIbTaTOB HW3MEPEHUH (BBIUYMCIAIOT HU3MEPSAEMYIO BEIHUUHY
nogopmMyina 1 Jar0T OLIEHKY MOTIPeIIHOCTEN U3MEepeHUit);

Metoauyeckoe omnucaHue, Kak IMPaBUIIO, COAEPKHUT: Ha3BaHWE paboOThl, €€ Ielb;
nepeyeHb NpUOOpPOB M MPUHAAIEKHOCTEH; OOLIyl0 yacTh (CIpaBOYHBIE CBEAEHUS O CYTH
M3y4aeMoro siBjieHus uin 3¢ dexra, mareMaTuueckas (OpMyJINPOBKA 3aKOHA U T.JI.); METOJUKY
poBe/ieHUs! paboThl (MOPOOHOE ONMCAHNE METO/1a, CXEMbl YCTAHOBKH, TaOIMIIbI TAPAMETPOB U
JaHHBIX YCTAaHOBKM, pabouas ¢Qopmyrna); omnucaHue H3MEpeHUN (yKas3bIBaeTCsl MOPSI0K
U3MEpEeHul, NpUBOAATCS 0Opas3lbl TAOMUI] Ui 3alMCHU HU3MEpSeMbIX BEIMYMH); 00pabOTKy
pe3yabTaTOB HM3MepeHHi (mpuBoAATCsS (GOPMYNBI s pacuéTa MCKOMOW BEIMYMHBI M JUIS
pacuéra norpenHocTell U3MEepeHHii); KOHTPOJIbHBIE BOIPOCHI C YKa3aHUEM JINTEPATYPHI.

Otuér mo maGoparopHOil paboTe BKIOYAET B ceOs: Ha3BaHUWE pPAOOTHI, TEpPEUYCHB
npuOOpOB M MPHHAJICKHOCTEH C yKa3aHMEM TOYHOCTU MIKall U3MEPEHUl, KpaTKyro
TEOPETUYECKYI0 YacThb ¢ pabodeil (opmysnol (c yuy€TOM NOTpElIHOCTEH), CXEMY YCTaHOBKH,
pe3yibTaThl U3MEpEeHui B BHUAE TaOMUL, (GopMynbl i MOJACUETa MOTPEUIHOCTEH HU3MEpeHuil,
IpuMep pacuy€ra U3MEpPSIeMOW BEIWYUHBI, BBIYMCICHHE IOTPEHNIHOCTEM  HW3MEpPEHMI,
OKOHYATEJbHBIN pe3ybTaT C pacCYMTaHHON MOTPEIIHOCTHIO.

Bonpocs! k 1adopaTtopabiM padoram OIIK-1

Ne 1. Merposiornueckasi aTrecTanusi MeTOAUKH U3MepPeHHs! y1eJbHOI0
CONPOTHUBJICHHUS. YYeT CUCTEMATHYECKOI U HHCTPYMEHTAJILHOM MOTPelIHOCTei.

1.1. HapucoBaTb 1Be CXeMBbl H3MEPEHHI, UCTIOIBb30BaHHbBIE B paboTe, MOANUCATh UX
Ha3BaHue. KakoBa MeTOIMYECKasl MOIPEIIHOCTh ONPEIEICHUS CONPOTUBIICHUS B KaXKI0U U3
cxeM (BbIBOJ (opmyIn).

1.2. 3ammcath GOpPMYIIBI CpeTHEKBAAPATHYHON TIOTPEITHOCTH M IOBEPUTEIHHOTO HHTEPBAJIa
s R.

1.3. Kak onpezensieTcst abCOMIOTHAS MMOTPEIIHOCTh YICILHOTO COMPOTUBIICHUS?

1.4. Kak npou3BoaUTCS OLEHKA TOYHOCTH METOJUKU U3MEPEHUS YIETBbHOTO
CONPOTUBIICHHS?

1.5. /laTb onpeneneHre CUCTEMAaTUUECKUX U CIy4ailHBIX OIPEHIHOCTEN.



Ne 2. M3ydyeHue 3aKOHOB NPAMOJIHHENHHOT0 IBUKEHHS B M0J1€ TSAKECTH HA MAIIHe
ATBYyjA.

2.1. 3amucarb cUCTEMY ypaBHEHUI JABM)KEHHS, BEIBECTH (POPMYITY JUIsS BEIYMCICHUS
YCKOpEHUSI CBOOOIHOTO Ma/IeHUs ¢ y4eTOM MOMeHTa uHepuuu 6ioka. (Hapucosats cxemy).
2.2. BeiBecTH BbIpaXKeHHE /1711 MOMEHTA MHEPIIUH JAUCKa MacChl M U paauyca R
OTHOCHUTEJIBHO OCH, ITPOXOJSAIIECH Yepe3 UEHTP AUCKa NEPIEHIUKYISPHO €ro NOBEPXHOCTH.
Ne 3. MasTHuk MakcBeJuia.

3.1. 3anucarh cucTeMy ypaBHEHUH JBUKCHHS, BBIBECTH pab0dyr0 GOpMYITy JUIs
BBIYHCIIEHUS] MOMEHTAa MHEPLIUHU MasTHUKA 110 pe3yibTaraM omnbiTa. (HapucoBate cxemy).
3.2. 3anucarh U MOSACHUTDH BBIPAXKEHHUE [JI1 TEOPETUUYECKOIO BIYMCICHUSI MOMEHTA
MHEpPLMU MasTHUKa MakcBesa.

3.3. 3anucarh 3aKOH COXpPaHEHMsI SHEPTUU U BhIBECTU (HOPMYITY AJISl €r0 MPOBEPKHU.

Ne 4, U3yueHnne KoJieOaHNH MATEMATHYECKOT0 H (PM3MYECKOT0 MAsITHUKOB.

4.1. BeiBectu hopmyny A neproja KojiebaHuii MaTeMaTUYECKOTO MasiTHHUKA.

4.2. Beiectu (opmyny aiist meproa KoiaeOaHuid (U3NIecKoro MassTHUKA.

4.3. JlaTp onpeaeneHue NPUBEICHHON AUHBI U IIEHTPa KadaHus PU3NIECKOr0 MasTHUKA.
Ne 5. OnpeaesieHre MOMEHTA MHEPIUH TBeP/AbIX TeJl MeTOA0M KPYTHJIbHBIX
KOJIeOaHMd.

5.1. BeiBectu opMyIty [T ONIpeACTICHUS MOMEHTA WHEPLIUU TBEPIOTO TEIa Yepe3 ero
MepHo] KoJeOaHU.

5.2. JlaTb onpe/iesieHre TJIaBHBIX OCEl MHEPILIMH Tea.

5.3. Uemy paBeH MOMEHT WHEPIMH Ky0a OTHOCUTEIHHO OCH, TPOXOIAIICH Yepe3 OJHO U3 ero
peodep.

Macca ky6a M, ctopona — a.

5.4. Jlatb onpeiesieHre TeH30pa HHEPIMH Tella, 3aucaTh €ro OOIUil BU/T.

Ne 6. UzyueHne 3aKOHOB BPAINATEJILHOI0 ABMKeHUsI HA MasiTHUKe O0epoOeka.

6.1. 3anucarh cucTeMy ypaBHEHUH ABM>KEHU Ui MasiTHuka O6epoeka. (Hapucosats
CXEMY).

6.2. ChopmynupoBats Teopemy lllTeiinepa.

6.3. 3anucath ¥ 000CHOBATh BBIPAXKEHME JJI1 MOMEHTa HHepIK MasiTHUKa O6epoeka.
Ne. 7. U3ydyeHue TpeHHsl IPH Ka4YeHUH HA HAKJIOHHOM MasiTHHKe.

7.1. Jlatb onpeaenenue ko3dduimenta TpeHus kaueHus U ko3pduimenta TpeHus
CKOJIb)KEHUS.

7.2. BeiBectu pabouyio popmyiny i KodpPHUIMEeHTa TPEHUs KaueHusl.

Ne. 8. HUcciienoBanmne CTOJKHOBEHUS LIAPOB.

8.1. Jlatb onpenenenue ko3duimeHTa BOCCTaHOBICHUS.

8.2. BbIBECTH BBIpAXEHUE 11 CKOPOCTH IIapa Yepe3 yroy OTKIOHEHUS.

8.3. BriBecTH BbIpa)KeHHUE /1715 TOTEHLIUAIBHON SHEPTUU 1ehOpMaIK U CUIIBI YIPYTOro
yzapa yepe3 yroj OTKJIOHEHHUS.

Ne. 9. OnpeneneHne CKOpPOCTH 110JIeTa CHAPSAa METOA0M KPYTHJIBLHOTO
0aJUTHCTHYECKOI0 MASITHUKA.

9.1. Jlate ompeneneHrne MOMEHTA UMITYJIbCa YaCTHUIII (HApUCOBATh MPHUMEp, YKa3aTh
HarpaBJieHHE BEKTOPOB.)

9.2. 3anmcaTth MOMEHT UMIYJIbCAa OJHOPOJHOTO CTEPKHS Macchl M u jutnHbI L,
BPAILAIOIIErocs ¢ YIJIOBOM CKOPOCThIO (® OTHOCUTENIBLHO OCH, IPOXOAIICH Yepe3 OA1H U3
€ro KOHIIOB U MEPIEHANKYISIPHON CTEPIKHIO.

9.3. BeiBecTu pabouyio ¢popmMyiny sl CKOPOCTH MYJIH.

Ne 10. M3y4yeHune BHIHYKICHHOI NpenecCuu rHpPoOCKoIa.

10.1. Yro Takoe rupockonuueckuii 3pdext?

10.2. BeiBecTr popMymy ISl YTIIOBOK CKOPOCTH MPEIECCHH.

IIpumepHbIe 3a1aHus 11 KOHTPOJIbHBIX padot OIIK-1



1. MarepuanbpHas TOUKa 3TO - ...

a) TeJo, pa3Mepbl KOTOPOro HUKAKOTI'O 3HAUEHUsSI HE UMEIOT;

0) Teno, pazMepamM KOTOPOro MOKHO NMpeHeOpedb 110 CPAaBHEHUIO C PACCTOSIHUSIMH JI0 IPYTHX
TeJ;

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

2. Ilepemernenue —

a) Paccrosinue, oTcCunTaHHOE BJI0JIb KPUBOJIIMHEHHOW TPAEKTOPUH

6) OTpe3ok NpsAMOIi, MPOBEICHHBIN U3 HAYAJILHOTO MMOJI0XKEHHS YaCTUI[bI B KOHEUHOE
B) [lyTh, mpoliIeHHBIN YacTULIEH 110 OKPYKHOCTH

3. CkopocTb.
AV - dr
dt

6)V —dr -dt

B)\7:d—E

dr
4. YcKkopeHue:
a)a —dr -dt
- dv
6) d = —
=
B) a =dv -dt

5.YrnoBoe yCKOpeHue:

- do
a) & =—
dt

0) ¢e=do-dt
B);_d—i
w

- —

6. CBsI3b BEKTOpA JIMHEUHOW CKOPOCTH V C YIJIOBOW CKOPOCTBIO @ !

a)\7=5-?
o)V :a)~rJ
B)\7:;-_I:
7. Bropoii 3akoH HproTOHa:
= a
a) F =—
m
6) F =m-a
B)F =m +a

8. Tpetuii 3akoH HrroTOHA:
a) F1=F>



6)E1=\/§2

B) F1 =—F2

9. IMIyIibC CHCTEMBI MATEPUAIBEHBIX TOUEK:
a) P =zPi; (5i= mi-Viy
i

10. 3akoH cOoXpaHEHHS UMITYJIbCA:

a) Imnynibc 3aMKHYTOM CUCTEMBI MATEPUATIBHBIX TOYEK YMEHBIIACTCS

0) Mmynbc 3aMKHYTOM CHCTEMBI MaTEPUAIBHBIX TOYEK OCTAETCS TTOCTOSIHHBIM
B) IMITynbC 3aMKHYTON CHCTEMBI MaTEPUAIIBHBIX TOYEK BO3PACTAET

11. 3akoH coxpaHeHUs: MEXaHUYECKOM dHEPruu:

a) [Tonnas MexaHnuecKast SJHEPrUs 3AMKHYTON CHCTEMBI TeJl, MEKAY KOTOPBIMH JAEHCTBYIOT
KOHCEPBATHBHBIE CHIIBI HE OCTAETCS TIOCTOSTHHOU

0) ITosHast MexaHWYeCKast SHEPTHS 3aMKHYTOH CUCTEMBI TeJI, MEX1Y KOTOPBIMU JICHCTBYIOT
KpOMeE KOHCEPBATUBHBIX CHJI U HEKOHCEPBATUBHBIC CHIIBI, COXPAHSIETCS

B) [lonHas MexaHu4eckasi SHEpPTUs 3aAMKHYTOH CHCTEMBI TeJl, MEX,y KOTOPBIMH JICHCTBYIOT
KOHCEPBATHUBHBIE CHIIBI, OCTAETCS TIOCTOSTHHON

12. 3aK0H COXpaHEHUs MOMEHTa UMITYJIbCa:

a) MOMEHT UMITyJIbCa 3aMKHYTOH CHCTEMbI MaTepUaIbHBIX TOYEK OCTAETCS OCTOSHHBIM
6) MoMeHT uMIysbca 3aMKHYTOW CUCTEMBI MaTepUaIbHbIX TOUEK YMEHBIIIAETCS

B) MOMEHT MUMITyJIbCa 3aMKHYTOH CHCTEMbl MaTepHaIbHBIX TOUEK BO3PACTAET

13. PensiTUBUCTCKUM 3aKOH CIIOKEHHSI CKOPOCTEH OTMPEIeTIAETCS:

a) [IpeoOpazoBanusmu ["anunes

0) ®opmynoit DiHIITEHA

B) [IpeoOpazoBanusmu JlopeHia

13. OcHOBHOE YpaBHCHHEC BPAIaTCIIbHOTO ABHUIKCHUSA:

a) T ;:ZN BHEII

6) Z N BHEI. =

—i ™ & -y

=~}
~
=
]
z
9
E

Il

14. YpaBHeHue CBOOOIHBIX KOJICOaHU rpy3a Ha IPYKUHE:
a) X—w, - x=0

0) X+w, - x=0

B) Xx+x=0

15. IloHsatue «umeanpbHast KUIKOCTD:

a) XKuakocTs, B KOTOpO# NEUCTBYIOT CHIIBI BHYTPEHHETO TPECHUSI

6) XKunkocTb, B KOTOPOIl BHYTpEHHEE TPEHHE OTHOCTHIO OTCYTCTBYET

B) JKuikocTh, B KOTOPOH ACHCTBYIOT CHIIBI COMPOTUBIICHHUS], & CHIIBI BHYTPEHHETO TPEHHUS
OTCYTCTBYIOT



16. YpaBuenue bepnymiu:

2

a) mv +pgh  +p=const

2

6) 'OVT+pgh + p=const

2
B) pVTergh + p # const.

17. ®opmyna [lyaszeins:
(P _Pz)”'r4 n

a) Q= 3l (Q-moToK)
_ (Pl_Pz)”'r4

0) Q= 8n-1
_ (P—P))z-n

®) Q= 8-r*-l

18. PeanbHble ra3sl ONMUCHIBAIOTCS YPABHEHUEM:
a) Menneneesa — Knanelipona
0) YpaBaenuem Maiiepa
B) YpaBHeHueM Ban-nep-Baanbca

19. Ilonsarue «uacalLHBIN ra3y:

a) ['a3, pa3mMepsl MOJIEKYTT KOTOPOTO 3HAYEHHS HE UMEIOT, OHU B3aMMOJCHCTBYIOT MEXKIY COOOM
7 CTaJKWBAIOTCS

0) ['a3, MOJIEKyIBI KOTOPOTO CUE3AIOIIEEe MAJlbl, HE B3aUMOJICHCTBYIOT IO CTOIKHOBEHUS U
CTAJIKUBAIOTCS 110 3aKOHAM a0COJIFOTHO YIIPYToro Iapa

B) ['a3, MONeKynbl KOTOPOTO CTANKUBAIOTCS MO 3aKOHAM a0COIIOTHO YIIPYTOTO Iapa

20. OCHOBHOE ypaBHEHHE MOJIEKYJISIPHO-KNHETUYECKON TEOPUU Ta30B:

1 o2
a) P=—m,-n-v
) P=3M
m, - N
6)P=1 =
3 \'
]
3 m,

21. bapomerpuueckas opmyna:

mgh
P=P -
a) 0P~ 7

mgh
0) P=P —
) aexp( KT )

B) P = Prexp(—)
mgh

22. YpaBHenue Knaneiipona-Menzaeneea A1 IpOU3BOIbHON MacChl UAEAIBHOTO rasa:



P m

a) —=—RT
Voou
6) P-v =RT
7
B) PV =T

23. XapakTtep TeueHHs )KUJIKOCTH (TypOYyIEHTHOE WIN JaMUHAPHOE) ONIPEAETSAETCS:
a) ®opmynoit bepnymu
0) Yucnom Pelinonbaca
B) [locTostHHOM Bonbiimana

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

25. Kakoii mkaisl TeMiepaTyp He CyIeCTBYET:
a) KenpBuHa
0) Peomropa
B) PuxTepa

26. CyOaumanus — 310:
a) [lepexon U3 TBEpAOro COCTOSHUS B ra3000pa3HoOe
0) Ilepexon 13 ra3000pa3HOTO B TBEPAOE COCTOSIHUE
B) OTHOBpEMEHHBIH MPOIECC TUIABJICHUS UCTIAPECHHUS

27. Ilpu cMauMBaHUU KUAKOCTh B KalUJUISpE:
a) Onyckaercs
0) Iloguumaercs
B) He cmeHnsieT ypoBHS

28. IlepBbliil 3aK0H (HaYasl0) TEPMOJUHAMUKH:
a) Q=AU+A
0) Q=AU-A
B) Q=AU/A

29. Bropoii 3aK0H (Ha4ajo) TepMOAUHAMUKH:

a) Termora MOXET epeXoAUTh camMa COOOM OT MEHee HarpeToro Tena K 0oJjiee HarpeToMy

0) TeruioTa MOXkeT cama co0oif epexoaAUTh OT 0oJiee HArPeTOro Tejla K MEHEe HarpeToMy

B) [lepexo/1 TEMIOTHI OT MEHEe HarpeToro Tena K 6oJjiee HarpeToOMy TNy IPOUCXOAUT BCETAa,
€CJIM TOJIbKO ATH TeJa He pa3/ieseHbl ainadaTHONW MeperopoiKon, IpensaTCTBYIOLIEeH
TETMI000MEHY MEXTy HUMH

30. Kputnueckas remneparypa:

a) Temneparypa, xapakTepHast JUIsl KaXKJI0TO BEIIECTBa, IPU KOTOPOU BEIIECTBO HAXOIUTCS B
TBEP/IOM COCTOSIHUH

6) Temnepatypa, pu KOTOPOI BELIECTBO HAXOJUTHCS B )KUJKOM COCTOSIHUU

B) Temneparypa, xapakTepHas AJIs KaXA0I0 BELIECTBA, IPU KOTOPOI MCUE3aeT pa3HULIA MEXKIY
’KMJIKUM U1 ra3000pa3HbIM COCTOSTHUSMU

31. CkonbKo cocTosTHUM POXoauT pabouee Teno B rukie Kapao oreer:



a)l

0)4

B) 3

32. HpI/I IMOCJICA0BATCIIPHOM COCAUMHCHNU ITPOBOJHUKOB 0611166 COIIPOTUBJICHHUC!
a) R=R:1=R;
6) 1/R=1/R1+1/R>
B) R=R1+R>

33. IIpu mapasiebHOM COEAMHEHUH IIPOBOJHUKOB 00111€€ CONIPOTHUBIICHUE:
a) R=R:1=R;
0) 1/R=1/R1+1/R>
B) R=R1+R>

34. Kakoe 13 BbIpaXe€HUI CHPABETMBO IS IUKIMYECKON YaCTOTHI:
a) ®=AcosQ
0) o=21/T
B) 0=21v/T

35. Pe3onancom Ha3bIBaeTcs:
a) Pe3koe Bo3pacTtanue cuibl KojieOaHUi PH COBMAICHUM YaCTOThI BHEIIHEH CUJIBI C
4acTOTOM KOJeOaHUN CUCTEMBbI
0) Pe3koe 3aryxanue kosneGaHMii Ipy BHEIIHEM BO3JICHCTBUN
B) Pe3koe Bo3pacTaHue 4acTOTHI U3-3a YBEINYEHUSI aMIUIUTYbl KOJeOaHU

36. Uto Ha3bIBAETCS IEKTPOIMHAMHUKOM:

a) DIeKTpoIMHAMHUKA- 3TO HayKa, U3y4arollas MEXaHUUeCKOe IBIKEHHUE TeT

0) DeKTpOIMHAMHKA- 3TO HAyKa O CBOMCTBAX U 3aKOHOMEPHOCTSX MOBEACHUS 0COO0T0 BUIA
MaTepUHU — FIEKTPOMATHUTHOTO MOJIsI, OCYIIECTBIISIONIETO B3aUMOICHCTBIE MEKIY
IIEKTPUICCKU 3aPSDKCHHBIMH TEIaMH

B) DJEKTPOAMHAMHUKA — 3TO HayKa O TEIJIOBBIX M30MPOIIeCcCaxX, KOTOpas HE YUUTHIBAET
MOJICKYJISIPHOE CTPOSHHUE Tell

37. UTo Ha3bIBAETCS IEKTPOCTATUKOM:

a) Paznen anexkTpoiMHAMUKH, TTOCBSIIIEHHBIA U3YYSHUIO IBIKYITUXCS AIEKTPUUECKUX 3apsI0B
0) Pa3znen anexTpoauHaMUKH, TOCBALICHHBIA N3YUYEHUIO MTOKOSIIIUXCS 3apsiioB

B) DJIEKTpOCTaTHKA — 3TO HayKa, U3y4arollas MoBeJIeHUE HEHTPOHOB

38. UTo Ha3bIBAETCS ANEKTPUUECKUM 3apsIOM:

a) DJEKTPUUICCKUHN 3aps]l OTPEIeIET MHTEHCHBHOCTD JIEKTPOMATrHUTHBIX B3aUMOACHCTBUN
0) DneKkTpuUYecKHii 3aps ONpenesieT UHTEHCUBHOCTh TPABUTALIMOHHBIX B3aUMOICHCTBUI
B) DIEKTPUUYECKHI 3apsij] HE ONpeaeIsaeT He AIEKTPOMAarHUTHOE, HE TPABUTAIIMOHHOE
B3aUMO/ICCTBUE

39. 3aK0H COXpaHEHUs AIEKTPUIECKOrO 3apsaa:
a) CymMMapHbIi 3apsi1 SJIEKTPUIECKU U30JUPOBAHHOM CHCTEMBI MOYKET U3MEHSATHCS: Zqi #const

6) CymMMapHbIii 3apsij IEKTPUUECKU U30JIMPOBAHHOM CUCTEMBI HE MOXKET U3MEHSThCS: Zqi =
i

const
B) CyMMapHBIii 3aps] 3J€KTPUUECKH U30JIMPOBAHHON CUCTEMBI TO MOXKET U3MEHATHCSA, TO HE
MOYKET U3MEHATHCS



40. Yto Ha3bIBaETCS TOYEUHBIM JIEKTPUUECKUM 3apsI0OM:

a) ToueuHbIM 3aps1/IOM Ha3bIBAETCS 3apsKEHHOE TEN0, pa3MepaMH KOTOPOTro Hellb3s IpeHeOpeyb
10 CPAaBHEHUIO C PACCTOSHUSAMHU OT 3TOTO Tela 0 JPYTUX 3apsLKEHHBIX TEll

6) ToueuHbIM 3aps70M Ha3bIBACTCS 3aPSHKEHHOE TEIIO, Pa3MepaMH KOTOPOro MOXKHO NpeHeOpeyb
10 CPAaBHEHUIO C PACCTOSHUSAMHU OT 3TOTO Tejla 0 JAPYTUX 3apsLKEHHBIX Tell

B) Toue4HbIM 3aps/10M Ha3bIBAETCS 3apsKEHHOE TEJIO JII0OBIX pa3MepoB

41. 3akon Kynona:

m;m
) F=y=5*

5) F=k 212
r

1 0,0,

dre, re

B) F=

42. HaHpH)KeHHOCTB QJICKTPOCTATUYCCKOI'O I10JISI B JTAHHOM TOYKE:

a) E=qF
-
0) E=—
q
. [F
p) E= |-
) q

43. Enunuiia u3MepeHusi HanpspKeHHOCTH dJieKTpocTaTudeckoro mosist B CU:
a) [E]= ke - M
6) [E]= B/ m

B) [E]= L HI M

44. HanpsKeHHOCTH TOJIS, CO3/1aBa€MOT0 TOYEUHBIM 3apPSJIOM:

45. ITpyHIMI CyNIEpIO3UINH TTOJIEH:

- E.
0) E 2E

n
B) E:in

46. UTo Takoe JTMHHS HANPSXKEHHOCTH 3JIEKTPOCTATUYECKOTO TTOJIS:
a) BoobOpaxaemast TuHUSs, KacaTenbHask K KOTOPOU B KAKJIOW TOYKE COBIAIAET C HAMPABICHUEM

BEKTOpPA HaIpsLKEHHOCTH Mo E



0) BooOpakaemas TuHUS, BEKTOp HANPSHKEHHOCTH K KOTOPOU NepIEHINKYISPEH
B) BooOpakaemas nuHuUA, KOTOpask HE UMEET HU Hayaja, HU KOHLA

47. IloTeHuMaI 3IEKTPOCTATUUECKOTO MOJISA:

WP
a) p=—
q
F
0) p=—
q
B) 9 =W, -q

48. Enununa uzmepenus norenuuana B CU:
2) [¢]= Moxoyns ()

6) o] =Kynou (n)

B) [(D] =Bomsr (B)

49. ITorennuuan nois, co3gaBaeMoro cucreMoi N 3apsioB:

2 ¢_4ﬁ80 r?

1 q
0) p= '
)¢ dre, Z,: r,
B) ¢_kzqir|

50. DKBUNOTEHIIMATIbHAS TTOBEPXHOCTh!

a) 910 BooOpaxkaeMasi IOBEPXHOCTh, BCE TOUKU KOTOPOH UMEIOT OIMHAKOBBIHN IMOTEHIIUAI
0) DTO MOBEPXHOCTH HEOJUHAKOBOTO IMOTEHIIAATA

B) OTO rogpupoBaHHast MOBEPXHOCTh

51. DnexTpuyecKuil TUIOob:

a) JTa cucTemMa 13 JByX OJMHAKOBBIX 110 BETMYUHE MACC, PACTIOJIOKEHHBIX Ha HEKOTOPOM
paccTOSIHUU JIPYT OT Apyra

0) Ota cuctema ABYX OJMHAKOBBIX IO BETMYMHE PA3HOMMEHHBIX TOYEYHBIX 3apsAaoB +q U —(,
paccTosiHuEe MEXAY KOTOPBIMU 3HAUUTEIbHO MEHbBIIIE PACCTOSHUS 10 T€X TOYEK, B KOTOPBIX
OTIPENIENISIETCS TI0JIe CHCTEMBI

B) OTa cicTeMa JBYX Pa3HBIX M0 BEIMYMHE 3apsAJ0B, HAXOAIIUXCS HA HEKOTOPOM PAaCCTOSTHUH

JIPYT OT pyTa

52. Teopema ["aycca mist BEKTOpa 3JIEKTPOCTATUYECKON MHIAYKIIUH:

a) [ToTok anexkTpocTaTHUEeCKON HHAYKIIMH Ye€pPEe3 3aMKHYTYIO TOBEPXHOCTh PABEH HYIIIO
0) IToTok AeKTpOCTaTHUECKOW WHIYKIIUH Y€Pe3 3aMKHYTYIO TIOBEPXHOCTh PaBeH
anredpandecKkoil CyMmme 3aKII0YCHHBIX BHYTPU ATOW MOBEPXHOCTH CTOPOHHUX 3apsIOB
B) IloToK 3nekTpocTaTnyeckoi HHAYKIIMH Yepe3 3aMKHYTYIO TOBEPXHOCTh PaBeH
anredpanveckoil CyMMe MaTepHalbHBIX TOUEK

53. DnekTpuyecKast eMKOCTb:
a) DTo BenuuuHa, onpenensemas opmymnoii: C =(- @



0) Oto BenmnumHa, onpenenseMas popmynoi: C =

B) DTO Benu4mHa, onpeaensemas popmynoi: C =

ols Sla

54. Cuna (BeIuM4MHA) TOKA:
a) Cwia ToKa paBHa IIPOM3BEICHUIO MACChl TEJIa HA YCKOPEHHE

y dg
0) Cuiia TOKa — 3TO BeJIMYMHA, onpeesieMas hopmyoi: | = m
B) Cusia ToKa — 3TO BeJMuMHa, onpesensemas popmysoit: | = -t

55. 3akon Oma 1t y4acTKa LIeTH He COJEpIKaIIero UCTOUYHUK TOKa:

a) l =U-R
6 1=
R
yr==2
RV
56. 3akoH Oma [u1s1 3aMKHYTOI'O KOHTYpa:
a) I =¢(R+r)
6) I = (R+r)
£
B) | = ¢
(R+r)

57. 3akon Oma JuIs 3aMKHYTOTO KOHTYpa B U depeHInanbHoi Gopme:
a) J =0 (E"‘ ECT.)
6) j=c/(E+E.,)

B) TZG -E

58. DnextpoaBmkymas cuna(d.n.c.) &:

a) OT0 paboTa CTOPOHHUX CHJI, KOTOPYIO OHHM COBEPILAIOT HaJ NMEPEMENIAIOIUMUCS 110 LHEH

_ ACT
3apsgaaMu: € =——

A
0) D10 paboTa KyTOHOBCKHUX CHII HAJI 3apsiaMu: € =——

B) OTO BBIpaxeHHe € = A, - (

59. TlepBoe npaBuiio Kupxroda:
a) AnreOpanueckas CymMmMa TOKOB, CXOSIIUXCS B y37I€, paBHA HYJIIO: Z I, =0
i

0) Anrebpanueckas CcyMMa TOKOB, CXOJISIIIIUXCS B y3JI€, HE paBHA HYJIIO: Z I, #0

I
B) AnrebOpanyeckasi CcyMMa TOKOB, BXOJISIINX B y3€JI TOKOB BCeTAa OOIbIIE UCXOSAIIUX U3 y3JIa
TOKOB



60. Bropoe npasuio Kupxroda:

a) Y LR =D ¢
k i

6) D LR =D e

B) > LR > ¢
k i

61. PaboTa IOCTOSIHHOI'O TOKa:

|
A=—-t
a) U
0) A=1-R-t
5) A=U-R-t
62. MOIIHOCTE IIOCTOSIHHOI'O TOKa:
a) P=U-R
6) P=U-I
B) P=1 2.R
63. 3akoH J[>xoyns — JleHua:
a) Q=U-R-t
0) Q=0,24-I2-R-t
U2
B) Q:?t
64. 3axon buo — Casapa — Jlartaca:
. ldl,F
a) dB = o 1) o S’rJ
dar
- .dl-F
6) d = ol AT
4ar
_ Jdil-r
B) dB: ILIO d [3 r]
4ar

65. 3akoH Amniepa B BEKTOPHOU Gopme:

a) dF =dI |1 -B]
6) dE =1[dl -B
B) dE =Bl -dl |

66. IIoToK BEKTOpa MarHUTHOM MHAYKIIMH YEPE3 3aMKHYTYIO IOBEPXHOCTD:
a) = j BdS #0

6) Du= j BdS >0
B) ©,= [ BdS =0

67. MaruuTHasi IpOHULIAEMOCTh BEIECTBA:
a) u=1-y
6) u=1+y



p =1+ y)

68. 3aKOH 3JIEKTPOMarHuTHOM MHAyKIu Dapajes:

do
a) §=——
dt
6) Si:-d_®
dt
B) &= d@-dt

69. MOIIHOCTb MEPEMEHHOTO TOKA:
a) P=U?-1-cose

6) P=1-R-sing

) P=U,, I, cosp

70. CobcTBEHHAs YacTOTa KOJIeOaTEIbHOI0 KOHTYpA:
a) w, =+ LC

N

JLC

B) = L

Jc

0) w, =

71. YpaBHenrne MakcBeia, CBA3bIBAIOIIECE BEKTOP HAMPSIKEHHOCTH SJIEKTPUYECKOro 1Mot £ ¢
BEKTOPOM MarHUTHOM MHAYKIMK B (B auddepenunanbHoi popme):
- _0B
a) VE=—
ot

. 0B
6) VE]=-=
) 1 -

_(aBY
B) V E]:(E]

72. 3aK0H OTpa)KE€HUs CBETA:

a) Yron oTpakeHus OOJIbIIE yTJIa MaIeHUs
0) Yron najneHus paBeH yrily OTpaXXeHUs
B) YToJ OTpa)keHHsI paBeH HYJIIO

73. 3aKOH MPEIOMJICHHUS CBETA:

a) OTHoOILIEHHE CHHYCA yTia NPEeTOMIICHHS K CUHYCY YIJla aJeHUs HE SBIISIETCS MOCTOSTHHBIM
6) OTHoIIEHHE CHHYCA YTJIa aJIeHNUs K CUHYCY yTJa MPEeJIOMIICHUS €CTh BEJIMYUHA
OTpHULIATENbHAS

B) OTHo1renne CHHYCa yrJjia MagC€Hud K CUHYCY yTIJia IpCIOMIICHUA €CTh BEJIMYWHA IMTOCTOSIHHA.

74. Iucniepcus cBera:
a) n=f(ho)

6) n= f(\o)

B) N=const

75. 3akoH byrepa:



a) I=lp-0*!
6) I=lp- £
B) I=lp'&e -

76. 3akon bprocrepa:

a)tg 9,=c (C-ckopocCTh CBETA)
0)tg 6,=n21

B) tg 6, =const

77. KorepeHTHbIE CBETOBBIEC BOJIHBI:

a) BousiHbl, nMeronue BCEBO3MOKHBIE YaCTOThI KOJICOaHU I

0) BonHa, He 0AMHAKOBOW YaCTOTHI U HE TOCTOSIHHOM pa3HOCThIO (a3

B) BosHBI, HE OMHAKOBO YaCcTOTHI, Pa3HOCTH (Pa3 KOTOPBIX OCTAETCS BCE BPEMS IIOCTOSIHHOU

78. YcnoBue nHTEPPEPEHIIMOHHOTO MAaKCUMyMa:
a) A=t(m-1) 4, (m=0,1,2,...)
0) A=tml, (m=0,1,2,...)

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

79. YcnoBue HHTEPPEPEHIIMOHHOTO MUHUMYMA:
a) A=t(2m-1) 4, (m=0,1,2,...)
0) A=t2m4, (m=0,1,2,...)

1:;)A=ﬂ:(2m+1)’1—20 (m=0,1,2,...)

80. ndpaxiust CBETOBBIX BOJIH:

a) OTo sIBJICHUE MPSIMOJIMHEWHOTO PACIIPOCTPAHEHHUS CBETOBBIX BOJIH B HEOJTHOPOIHOU Cpeie
6) OTO sABJIEHNE TIOJIHOTO OTPAXKEHUS CBETOBBIX BOJIH OT KpaeB OTBEPCTHH MIIM MaJIbIX
PENsATCTBUN

B) OTO sIBJIEHUE OTHOaHUsI CBETOBBIX KPAaeB OTBEPCTUH MM MaJIbIX MPEMATCTBUNA

81. B xakom crmyuyae nudpakiiysi BOJH 3aMETHEe:

a) ludpaxuus BOJIH TEM 3aMeTHEE, YeM OOJIbIIIE UIMHA BOJHBI M YEM MEHbIIIE pa3MephI
MPEnsITCTBUM (I1IeTIei) 0 CPaBHEHUIO C ATUHON BOJHBI

6) CooTHOLIEHHE UIMHBI BOJIHBI U pa3MepPOB MPENATCTBUH (1Lesell) He BIUsET Ha SIBICHUE
T paKuu

B) Jludpakius BOJH TEM 3aMETHEE, YEM MEHBIIIE JJTMHA BOJIHBI M YeM OOJIbIIE Pa3MephI
MPEnsITCTBUM (I1IeTIei) 0 CPaBHEHUIO C ATUHON BOJHBI

82. IndpaximonHas pemerka:

a) JludpaximonHas pemerka- 3T0 ONTHYECKOE YCTPOHCTBO, 3€PKATbHO OTPAKAIOIIEE CBET
6) AudpaxironHas pemeTka- 3TO ONTHYECKOE YCTPOUCTBO, MpeACTaBIIsoee co0oit
COBOKYITHOCTH OOJIBIIIOTO YKCJIa MapajieIbHbIX, 0OBIYHO PAaBHOOTCTOSIIUX JIPYT OT Apyra
hiesen

B) JludpakunonHnas pemnierka- 3To JBOSIKO BBITYKJIasl TUH3A

83. OcHoBHas hopmyna AudPaKIIMOHHON PEIICTKH:
a) ccosa =tka (c=atb), k=0,1,2,...
0) csina =tka (c=atb), k=0,1,2,...



B)Sina =4

84. Uto Takoe nazep:

a) Jlazep- 3TO HCTOYHUK HE KOT€PEHTHOT'O U3TyYEHUSI.

0) Jlazep- 3TO reHepaTop BHIHYKIECHHOTO KOT€PEHTHOT'O U3ITYyYCHUS
B) Jlazep- 3T0 UCTOUHUK CaMOMIPOU3BOIHHOIO U3ITYyUEHUS

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

6)dsin 6=1

B)dtg =1

86. Buemnuit poroapdexr. YpaBHenune DiHIITeHHA!
mv?

2
mv

a) hv =A-

2

0) hv =A+
B) hv =A+ mgh

87. Kakoii nonsipu3anuu He CyLEeCTBYET:
a) Kpyrosoit
6) Toueunoiu
B) JIuneitHo

88. [lucnepcus — 3T0:

a) OrubaHue CBETOM MEJKUX MPENsATCTBUI

6) Hano>xeHre KOrepeHTHBIX BOJIH

B) 3aBHCHMOCTH TTOKA3aTesl PEIOMIICHUS OT JUTMHBI BOJHBI

89. Mudpaxmus — 31o:

a) OrubaHue CBETOM MEJKUX MPENsATCTBUI

6) HanosxeHre KOrepeHTHBIX BOJH

B) 3aBUCHMOCTb [TOKa3aTesl IPEJOMIIEHHUS OT AJIMHBI BOJTHbI

90. PeanbHble ra3sl OMUCHIBAKOTCS YPABHEHUEM:
a) MenneneeBa — Knanelipona

0) YpaBuennem Maiiepa

B) YpaBHeHueM Ban-nep-Baanbca

91. ®opmyia [1nanka:
a) E=mv?/2

0) E=hv

B) E=mc?

92. MaccoBoe 4HcIIO — 3TO:

a) Macca 1 mouns BemniecTBa — [

0) KonuecTBo mpOTOHOB ¥ HEUTPOHOB — A
B) Macca oiHOTO aTroma BemecTsa — m

93. o-yacTuIia — 3TO:



a) Snpo aroma Bogopoza
0) Anpo aToma remaust
B) JIto0ast yactuua ¢ OTpULATEIbHBIM 3apsI0M

94. IInanerapHoi Ha3bIBAIOT MOJIETH aTOMA:
a) Tomcona

0) Pezepdopna

B) DHHINTElHA

95. Kakoe u3 yTBepkAeHUM SIBISETCS OJIHUM U3 ocTynaToB bopa:

a) Yucno npoToHOB B aTOME PABHO YUCITY HEUTPOHOB

0) 3apsn siapa paBeH CyMMapHOMY 3apsily 3JIEKTPOHOB

B) ATOM MO’KET HaXOJUThCS B CTAIIMOHAPHOM COCTOSIHUM C OlpeiesieHHoM sHeprueit Ey, B
KOTOPOM OH HE U3JTy4aer.

96. HaubopIeit mpoHUKaIoIel CioCOOHOCTRIO 00J1a/1a10T:

a) o-JIy4u

0) B-myun

B) Y-Ty4u

9K3AMEH no gucouninne «Du3nka»

Ok3aMeH 1Mo aucuuiuinHe «®u3MKa» MpPOBOMUTCS B yCTHOW (opme mo Owuseram.
OK3aMEHAIMOHHBIA Oujer coiepkuT 4 Bompoca: ABa TEOPETUYECKUMX M JIBa IPAKTUYECKHUX.
HepBBIe ABa BOIIpOCa 3K3aMCHAIIMOHHOI'O OmJieTa SABJISIOTCS TCOPCTUICCKNMH U OLICHUBAIOTCA
MakcuMaiabHO 1o 10 OamnoB Kaxiplid. TpeTuit M 4YeTBEpTHIH BOMPOCHl 3K3aMEHAIMOHHOTO
Ouiiera — pacueTHbIE 3a]]a4l, PEIIEHNE KOTOPBIX OLEHUBAETCSI MAKCUMYM 110 15 Oanos.

Bonpocs! k 3k3ameny no qucuunanHe «®@usuka» OIIK-1

1. BpamarenbHoe JBM)KEHUE MaTepUAIbHOM TOUYKH.

2. IlepBsIii 3ak0H Hpl0TOHA B MEXaHMKE MaTEepUATBHON TOUKH.

3. Bropoii 3akoH HploTOHa B MeXaHHKe MaTepUaIbHOM TOUYKH.

4. Tperuii 3akoH HploTOHA B MeXaHHKE MaTepUaIbHON TOUKH.

5. PaboTa B MexaHUKe MaTepUanbHOM TOUKH.

6. DHeprus B MEXaHUKE MaTEPUATBHON TOUKH.

7. MoOIHOCTh B MEXaHUKE MaTepUaIbHOW TOUYKH.
8. 3aKOHBI COXpaHEHHs SJHEPTUH U UMITYJIbCA B KIIACCHUECKOW MEXaHUKE.

9. PensTuBucTCKasg MexaHuka. OCHOBHOM 3aKOH PeNATUBUCTCKON MEXaHHUKH. PelnsaTHBUCTCKUIMA
3aKOH CJIOXEHHs ckopocTel. IHTepBan Mexay COOBITUSIMU B ClIEUATbHON TEOPHH
OTHOCHUTEIIbHOCTH.
10. PenaTuBUCTCKAsI MEXaHUKA. DHEPTUATIOKOS PEISTHBUCTCKOM YacTUIlbl. [loHas sHeprus
PENATUBUCTCKON YacTUIBl. PEISTUBUCTCKOE COOTHOIIEHNE MEXKTY ITOJIHOM SHEPTUEn U
UMITYJIECOM TeJIa.
11. VpaBHeHMEe HEpa3pBIBHOCTH JIJIsl TOKA KUAKOCTH B TpyOKe.
12. YpaBuenne bepHyn (3aK0OH COXpaHEHUS SHEPTHH MPUMEHUTEIHFHO K YCTAHOBUBIIEMYCS
TEYEHHIO UJICAIBHOM )XKUAKOCTH). CTaTu4ecKoe, THAPOCTaTHUECKOE U TUHAMHUECKOE
JIaBJICHHE.
13. DkcnepuMenTanbHble ypaBHeHUs 1uddy3un (ypaBHenue duka). opmynsl 1ist

koadurmenta quddy3uu.

14. DxcnepuMeHTanbHOE ypaBHEHHUE TEIIIONPOBOAHOCTH (ypaBHeHHE Dypre). PopMmyina ams
Kod(duimenTa TerIonpoOBOHOCTH.
15. DxcnepuMeHTanbHOE ypaBHEHHUE JIUIs1 CUJIbl BHYTPEHHETO TPEHHUS WM BSI3KOCTH (YpaBHEHHE



Heiorona). ®opmyna ans ko3 duimenTa BI3KOCTH.

16. IIpeo6pazoBanus ["amses B kiraccuueckoir Mexanuke. [IpeoOpazoanus JlopeHia B
PETATUBUCTCKON MEXAHHKE.

17. O0benMHEHHBII ra30BBINA 3aKOH, CBSA3BIBAIONINH NaBleHUEe P , 00beM V 1 abCONOTHYIO

Temrieparypy T ajist JaHHOM Macchl Taza M = CONSE, st oHOrO0 MoJIs rasa (ypaBHEHHE

Knaiinepona), s mo6oro uncia MoJjei ra3a (ypaBHenue MeneneeBa-Kiaiinepona).

18. OcHoBHOE ypaBHEHHE MOJIEKYIIPHO-KHHETUUECKONW TEOPUU U/I€ANIbHBIX Ta30B.

19. OmnsiTHBIE ra3osslie 3akonsbl (I'eii-JIroccaka, [apns, boitna-Mapuorra).

20. IlepBoe HauagO TEPMOAMHAMUKH.

21. Bropoe Hauano TepMOJUHAMUKH.

22. TpeTbe HauajI0 TEPMOJIMHAMHUKH.

23. DuTponus S . CTaTUCTUYECKOE TOIKOBAaHUE SHTPOIIUH S . DHTPONHS B a1iadaTHIecKOM

porecce.

24. DuTponus S . CTaTUCTUYECKOE TOJIKOBAaHHE SHTPOIIUU S . DHTPOIUS B H30XOPHOM U

n300apu4ecKoM, Iporeccax.

25. DuTponus S . CTaTUCTUYECKOE TOJIKOBAaHUE SHTPONUU S . DHTPOIHUS B H30TEPMUIECKOM

poLecce.

26. DnexTpoctaTuueckoe noje. Pabora 1o nepeMenieHuro 3apsia B 3JeKTPOCTaTHUECKOM OJIe
3akon Kynona.

27. IlpaBuna Kupxroda ams pacuera 31eKTpUUECKUX LEHEH.

28. 3akon Jxoyns-JleHna 1uisi MpOBOHUKA, TIO KOTOPOMY TE€UET TOK.

29. Dddexr Dapanes.

30. 3akonbr OMa: Il y9acTKa IETH; JJIs y9acTKa IIeTH, COAEPIKAIIero 3.1.C.; IS 3aMKHYTOU
LeNH, CoepIKaLIe 3.11.C.

31. Ilepemennslit TOK.O(HeKTUBHBIE TOKH, HAPSHKEHUS! © MOIITHOCTH B LIENH TIEPEMEHHOTO

Toka. ITHAYKTUBHOE, EMKOCTHOE, aKTUBHOE, PEaKTUBHOE U MTOJHOE COIPOTUBIICHUS B LIEIH

MIEPEMEHHOTO TOKA.

32. MaruetusMm. dusnyeckre XapakTepUCTUKA MarHUTHOTO nouis. 3akoH bro-Casapa-Jlamaca.

33. SIBneHuEe AICKTPOMArHUTHON HHTYKITUH.

34. Cuna Amnepa. Cuia Jlopeniia. @opmyiia, onuchIBaroIas ABHKEHHUE 3apsijia Mo JeiicTBUeM

MarHUTHOTO H AJIEKTPHYECKOTO TIOJISL.

35. SIBneHne caMOMHAYKIIUH.

36. 3aKOHBI TEOMETPHUECKON ONITUKHU (3aKOHBI OTPAKEHUSI, TIOJTHOTO BHYTPEHHETO OTPAXKECHHUS,

MPETOMIICHUS ).

37. NnTepdepeHiust CBETOBBIX BOJIH. Y CJIOBUS UHTEPPEPEHIIMOHHOTO MAKCUMYyMa U

UHTEePEPEHIIMOHHOIO MUHUMYMa TP CJIO’KEHUH JBYX CBETOBBIX BOJIH.

38. Mucnepcusi.

39. [Monsipu3anus CBETOBBIX BOJH. 3aKoH Maitoca /Ui MHTEHCUBHOCTH CBETA, MPOLIE/IIIEro

aHaJIn3aTop.

40. PaccestHue CBETOBBIX BOJIH. 3aKOH Pernest 1151 HHTEHCUBHOCTH PAacCESHHOTO CBETA.

41. Nudpakums CBETOBBIX BONH: nudpakius Openens, nudpakmus OpayHrodepa.

42. lndpakins CBETOBBIX BOJH Ha TpexMepHoii pemetke. @opmynaBynbeda-bperros.

43. DpdexT Keppa. JIBoitHOE mMydenpenomieHne

44. YpasHenue DifHmTelHa 1t BHenHero ¢porodddexra. Kpacnas rpanuina pororddexra.

45. Tlocrynatsl bopa.

46. IIpaBuna otbopa. [ledexT mMacchl sapa.

47. 3aK0oHBI PaJMOAKTUBHOTO pacmaja.

48. CoortHomenue HeonpeneneHnocTu [ eitzenoepra. Hepasencrso bopa-I eitzen6epra.

CooTHolieHre HeomnpeaeaeHHOCTH [ 'ei3endepra 11si BOJHOBBIX ITAKETOB.

49. dyHnaMeHTallbHbIe B3aUMOJIeHCTBHA. 3HaUeHUs 0e3pa3MEepHBIX MMOCTOSHHBIX,

XapaKTepU3YIOIIUX 3TH B3aUMOAEHCTBHS. PU3NUECKUE POLIECCH U ABJICHUS, CTOSIINE 3a

TUMU B3aUMOJICHCTBUSAMHU.



50. IpaBuia cMemeHus pu o | [ -paJioaKTHBHOM Pacriaje.

51. O0onoueynas Mozeinb aapa. Marnueckue sapa. Maruueckue yucia.

52. dynnaMeHTalbHbIE B3aUMOICHCTBUS: TPABUTALIMOHHOE B3aUMO/IeicTBHE. 3HAUYCHUS
Oe3pa3MepHO TOCTOSTHHOM, XapaKTepHU3yIolIei 3To B3aumoeiictsue. dusnyeckue
MIPOLIECCHI U SIBJICHMUSI, CTOSIIIIME 32 TUM B3aUMOJICHCTBUEM.

53. dynnaMeHTaIbHBIE B3aUMOICHCTBHS: CUIIbHOE B3aUMOJICHCTBHE. 3HAUCHUS Oe3pa3MepHO
MOCTOSTHHOM, XapaKTepHu3yrolel 3To B3auMoeiicTere. Gu3nyeckue Iporecchl U sIBICHUS,
CTOSILLKE 32 ITUM B3aUMOJICVICTBUEM.

54. dynnaMeHTalbHbIE B3aUMOACHCTBUS: SJIEKTPOMAarHUTHOE B3aUMOIeHCTBUE. 3HAUCHUS
0e3pa3MepHO TOCTOSTHHOM, XapaKTepHU3yIoLIei 3To B3aumoaeiicteue. dusnyueckue
IIPOLIECCHI U SIBJICHMUSI, CTOSIIIIME 32 ITUM B3aUMOJICHCTBUEM.

55. dynaMeHTaNbHBIE B3aUMOICUCTBUS: claboe B3auMoieiicTBrE. 3HAYCHHsI Oe3pa3zMepHOi
MOCTOSTHHOM, XapaKTepHu3yrolel 3To B3auMmoeiicTere. Gu3ndeckue npoecchl U sBIeHus,
CTOSILLIKE 32 TUM B3aUMOJICVICTBUEM.

KpuTepnn OLCHKH O0TBE€TA CTYJACHTA HA IK3aMCHE

dopMa KOHTPOJIA MuH. kon-Bo | Makc. K0i-BO
OamioB OaimIoB
Texyiias olleHKa cTy/ieHTa B TeueHue 1-17 Hegenu cocTouT us: 0 40

- BBITIOJTHEHUE MPAKTUYCCKUX 3a/IaHUI TI0 TEMaM 3aHATUH U
CaMOCTOSITEIIbHOW PabO0THI (KOHCTICKTOB)

-IIOATOTOBKA K MPAKTHYECKUM 3aHATHUSM U OTBETHI Ha BOTIPOCHI
0 MPOWICHHBIM TEMaM

-BBITIOJIHEHUE MHIUBHTYAJTLHOTO 3/ IaHUS

pyOeskHasi KOHTPOJIbHAs paboTa (KOMIBIOTEPHOE TECTUPOBAHNUE) 0 30
3ager/ sK3aMeH 0 30
UTOT0 0 100

Xapaxkmepucmuka omeema OUeHKa

Jlan TOJIHBINM, pa3BEpHYTHI OTBET Ha IIOCTABJICHHBIM BOIPOC, IOKa3aHa
COBOKYITHOCTb OCO3HAHHBIX 3HaHUN 00 OOBEKTe, MNpOSBIAIOIIAsICS B
CBOOOJTHOM ONEPHPOBAHUU MOHATHSAMH, YMEHUU BBIJCITUTH CYIIECTBEHHbIE U
HECYIICCTBCHHBIC €T0 MMPHU3HAKH, IPUYUHHO-CIICACTBCHHBLIC CBA3U. 3nanue 00 5
00BEKTE JEeMOHCTpUPYETCs Ha (JOHE MOHUMAHUS €r0 B CUCTEME JIaHHOW HayKu
U MEXIUCUUIUIMHAPHBIX cBsA3eil. OTBeT GopmynupyeTcsi B TEPMUHAX HayKH,
W3JIOKEH JINTEPATYPHBIM SA3BIKOM, JIOTUYEH, JOKAa3aTENIeH, JIEMOHCTPUPYET
ABTOPCKYIO NO3MIIMIO CTYJEHTA.

Jlan TOJIHBINM, pa3BEpHYTHI OTBET HAa IIOCTABJIEHHBIM BOIPOC, IOKa3aHa
COBOKYITHOCTh OCO3HaHHBIX 3HAHUH 00 OOBEKTE, J0Ka3aTeIbHO PACKPBITHI
OCHOBHBIE TIOJIOXKEHHSI TEMBI, B OTBETE INPOCIEKHUBAECTCS UYETKasl CTPYKTYpa,
JIOTHYECKasl MOCIEeA0BaTEIbHOCTh, OTpaXKarollasi CYIIHOCTh PACKPhIBAEMBIX
NOHATHH, Teopuil, siBneHuil. 3HaHue 00 00beKTe JEeMOHCTpPHpYeTCs Ha (oHe 5
MOHMMAHUS €r0 B CHUCTEME JITaHHOM HayKd M MEXIUCIHUIUIMHAPHBIX CBS3EHl.
OTBeT U3JOXKEH JUTEPAaTYpHBIM SA3BIKOM B TEpMHUHAX Haykd. MoryTt ObITh
JIOTIYIIIEHbl HEJO0YEThl B OIpeNeJeHUH MOHATUN, UCIPABIECHHBIE CTYIAEHTOM
CaMOCTOSITEJIBHO B POIIECCE OTBETA.

JlaH TIONHBIN, pa3BEpHYTHI OTBET Ha IOCTABJICHHBIA BOIPOC, IMOKA3aHO
YMCHUC BBIACIIUTL CYHICCTBCHHLIC N HCCYIICCTBCHHBIC ITPU3HAKH, ITPUYIUHHO- 4
ciencTBeHHbIe CBsi3U. OTBET YETKO CTPYKTYpUPOBaH, JIOTUYEH, U3JIOKEH B




TEPMHHAX HayKH. O,Z[HaKO AONYIICHBI HCE3HAYUTCIIBHBIC OIIMOKH WU
HEOOYCThI, UCHPABJICHHLIC CTYACHTOM C IMOMOLIBIO «HABOAALIMX» BOIIPOCOB
mpernoaaBaTeCiis.

JlaH MOJHBIN, HO HEJOCTATOYHO ITOCJIEJOBATEIbHbIM OTBET HA IIOCTABICHHBIN
BOIIPOC, HO IpU ITOM II0OKA3aHO YMEHHUE BBIACIUTH CYILIECTBEHHbIE U
HECYLIECTBCHHBIC IIPU3HAKM W IPUYUHHO-CIEACTBEHHBIE CBs3H. OTBeT
JIOTMYEH U U3JIOKEH B TEPMUHAX HAyKH. MOTyT ObITh JOmymeHsb! 1—2 ommoKu
B ONpEACICHUU OCHOBHBIX IIOHATUH, KOTOPBIE CTYAEHT 3aTPyIHICTCS
VCIIPABUTH CAMOCTOSITENIBHO.

JlaH HEeOCTaTOYHO IOJIHBIA U HEAOCTATOYHO pa3BEpHYTHINM OTBET. Jlormka u
II0CJIEI0BATEIbHOCTD U3JIOKEHHsI UMEIOT HapyleHus. JlomyiieHsl oKy B
PAaCKpBITUM TOHATUH, yHoTpeOneHuu TepMUHOB. CTyIEeHT He CHOcoOeH
CaMOCTOATENIBHO BBIICIIUTH CYILIECTBEHHBIE M HECYLICCTBEHHBIE NPU3HAKHU U
IIPUYUHHO-CIEACTBEHHbIE  CBSI3U. CTYOEHT MOXET KOHKPETH3HUPOBATh
0000IIeHHBIC 3HAHMS, JIOKa3aB Ha IPUMEpaX HX OCHOBHBIC MOJIOKCHHS
TOJBKO C TIOMOIIbIO THpenojaBarens. PedeBoe odopmieHue Tpedyer
IIONPABOK, KOPPEKIUH.

He nosyuensl oTBeTH 10 6230BBIM BOIPOCAM JUCUUILUIMHBL. 0

3a yCTHBIN OTBET Ha dK3aMeHe CTyAeHT noiydaet 0-50 6aos.
CTyneHTsl, MOMYYMBIIUE B XO/I€ TEKYILETO U pyOeskHOro KOHTpost 56-100 Gamos,
ABTOMATUYECKHU IOJYy4Yar0T COOTBETCTBYIOIIYIO IK3aMEHALIMOHHYIO OLICHKY.

Pe3ynpTHpyromas O1eHKa CKJIaIbIBaeTCs 10 COOTBETCTBYIOLICH (OpMyIie ¢ y4eTOM TeKyIIeit
yCIIEBAaEMOCTH, PE3YJIbTaTOB PyOEKHBIX aTTeCTAlli M YCTHOIO OTBETA Ha HK3aMEHE.

9. VYuedHOo-MeTOAMYECKOEe M HHPOPMALMOHHOE 00eciedeHHe TUCIUTIIUHBI (MOTYJIs1)
a) OcHoBHas JqUTEpaTypa

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

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

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

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

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

6. Tuxomupos F0.1. JTabopaTtopHblie pabOThI IO Kypcy (PU3UKH ¢ KOMITBIOTEPHBIMUA MOJIEIISIMU
7.3embaroB X.b., MkpteiueBa H.M. ®usnueckuii npaktukym «MexaHuka. MonexynaspHas
¢uzuka» Bnanukaskas. Uzn. COI'Y ,1992.

0) /lonoJiHUTEIbHASA JINTEpaTypa:

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

2. Hponos E.N. Dnexrpomaraetnsm (ocHOBHBIE 3aK0HBI). M.- CankTt-IletepOypr, Hayka-
®uzmataur, 2000.

I'pubos JI.A., ITpokodseBa H.W. OcHoBbl puzuku. M., ®uzmariur, 1995.

Jlaanc6epr I'.C. OnTuka, M., Hayka, 1976.

Koznos C.H. Konebanus u Bosinbl, M., 31. Mock. yHuBepcurera, 1991.

CagenweB 1.B. CoopHUK BompocoB U 3a1a4 o ¢gusuke, M., Hayka, 1988.
Bonwskenmreita B.C. CoopHuK 3a1a4 o obmiemy kypey ¢usuku, M.: Hayka 1990.
bepkneesckuit kypc pusukmy, T. I - V, M., Hayka, 1977.

3ucman I'.A., Tonec O.M., Kypc o6mieit ¢pusukwy, 1. I - 111, M., Hayka, 1972.
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10.
11.
12.
13.

rocynapcTBeHHoro ynusepcurera uM.M.B.JlomoHocoBa, 1994.

14.
15.
16.
17.
18.
19.
1987.
20.
21.
22.
23.
24,
25.
26.
217.
28.

Orkuncll.ITopsaok u 6ecriopsnok B mpupozae, M., Mup, 1987.
Jleizep /1. Co3naBast kapTuHy BeeneHHo, M., Mup, 1988.
AcraxoB A.B. Kypc ¢usukwy, 1. [, M., Hayka, 1977.

ActaxoB A.B., lllupokos FO.M. Kypc ¢usuku, 1. II - III, M., Hayka, 1983.
Hetnad A.A., AABopckuii b.M. Kypc ¢usuku, M.; BIII, 1989
UYeptos A.I'., BopoonéB A.A. 3anaunuk no pusuke, M. B1J[ 1988.
Jix. Opup. ®usuka, 1. 1-2, M.: MUP, 1981.
Uponos N.E. 3agauu o obuieit pusuke, M.: Hayka, 1988.
Aropckuii b.M. Cene3nes FO.A. CripaBoyHOE pPyKOBOJCTBO O (PU3HMKE IS TIOCTYIIL. B

BY3bI U camoo0Opa3zoBanus. U3n. 3-e ucnp. M. Hayka. 1984.

29.

e, nepep.u gon. M.,Beicias mkoina,1978.

30.

Mmart (ak. mej. UHCT. 2-e u3A.,nepepad. — M.: [Ipocemenue 1987. 304c.

B) UHTEpHET-pecypchl

Kanamuukos C.I'. DnexkrpuuectBo, 1U3a. 4-e nepep. u qon. U3a. Hayka, M. 1977.
INomxaes H.M. Ontuka. Yu. moco6. ais By3oB M. Beicmas mkona, 1977.
benos /[.B. Mexanuka. M., U3n. ®usuveckoro ¢-ra MI'Y um.M.B.JlomonocoBa, 1998.
benos JI.B. DnekTpomarnerrsm u BojaHoBas ontuka. M., M31. MockoBckoro

MarseeB A.M. MexaHuka U T€OpHUsi OTHOCUTENbHOCTH, M., Briciias mkona, 1976.
MarseeB A.H. MonekymnsipHas ¢usuka, M., Beicmas mixona, 1981.
MarseeB A.H. DnekTpuyecTtBo 1 MarueTusm, M., Beiciias mikosa, 1983.
MatseeB A.H. Ontuka, M., Beiciras mkomna, 1985.

CuByxun J1.B. O6mmii kypc ¢pusuku, 1. -V, M., Hayka, 1977.
CyopuKn.D. HeoObikHOBeHHAs (hr3rKa OOBIKHOBEHHBIX siBlieHUH, T. 1-1I, M., Hayxka,

Esrpadosa H.H., KarauB.JI. Kypc ¢pusuku. Y. moco0. s moarot. oraen. By3os.1M3a. 2-

I'epmenson E.M., Manos H.H. Kypc o6mieit puzuxu: V4. noco06. 1yist cTyaeHToB Gu3-
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- BHCIIIHASA DKOHOMUKA, MPABO.

HanmuonanbHast 37eKTpOHHAS
bubmmoreka «HOb»

https://rusneb.ru/

Tpebyercs
perucTparus.

Jorosop Ne
4513-11 oT
26.12.2023 r.
(ma 10 et ¢
MocCneayomein
ABTOMATHYECKO
i
MIPOJIOHTAIIHECH)
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OCYIIIECTBIISIE
tcs no IP
ajzpecam By3a
0e3
OrpaHUYCHUN
o
KOJIUYECTBY
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«KoHcynbTaHT cTyIeHTaY -
CTyZIeHYeCKasl DJICKTPOHHAS
OoubaroTeKa s
MHPOPMALTUOHHOTO
conposoxaeamst OOII mo
MEIUITHHE U (hapMarlvH,
€CTECTBCHHBIM M TOYHBIM

HayKaMm Hoctyn
. oroBop Ne OCYILIECTBIISIETC
«Mennumna (BO) https://www.studentli 192’?{(} /09_3025 000 Y P
I'DOTAP-Menna. bazosslii | brary.ru/ T «Koncynbra L IO L anpecam
: ot 20.09.2024 r. By3a 0e3
KOMIUICKTY; Tpebyetcs HT N
(20.09.2025 .- OTrpaHUYEHUH
«Menunmaa (BO) perucrpanmus. CTyZICHTa)
19.09.2026 1.) 10 KOJIMYECTBY
I'DOTAP-Menna. ¢
IT0JIb30BaTENEH.
[IpemMuyM KOMILIICKTY;
- «Menununa.
3npaBooxpanenue CIIO»;
- «Menutunaa (BO). Books
in Englishy;
- «Menuiuna (BO).
Yueonuku 3.0».
«SocHum» - anexTpoHHas
oubmmoTeka l'ocymapcts
COLIMOTYMAaHUTAPHOTO €HHBIN Hoctyn
3HAHUA (KOJUIEKITHSI aKaJeMHUYec | OCYIECTBISICTC
y4e0HO-METONIECKOM Pecvbe OTKDLITONO KUl st o [P anpecam
JIMTEPATyPhl U HAYYHBIX https://sochum.ru yp oot ﬁ N YHHUBEpPCHUTE|  By3a 0e3
JKypHaI0B AOCTY T OTpaHUYECHUI
COIMOTYMaHHUTAPHON TYMaHUTapH | IO KOJIMYECTBY
KOJUIEKIIUU HAY9IHO- BIX HAYK |[IOJIb30BATEICH.
HCCIIEN0BATEIBCKUX (FAYTH)
uHctutyToB PAH
Polpred.com - oTkpbiTas
ANIEKTPOHHAST OMOIHOTEHAS
cUCcTeMa U UHTEPHET-
cepBuCH «JlenoBbie
CpeicTBa MacCOBOM Hoctyn
UHQOPMAIUI». OCYIIIECTBIISIETC
ocTyn K cratbsaMm 600 st 1o IP anpecam
Hocry https://www.polpred.co |Pecypc oTKpBITOrO AP
ra3eT, )KypHaJIOB By3a 0e3
m/ JOCTyTIa .
WHQOPMAreHTCTB C OTpaHHYCHHH
apxuBoM 3a 20 jer: M0 KOJHYECTBY
- 0030p CMU; [10JIL30BaTeNEN.
- Poccust 1 3apy0Oexne;
- ®enepanbubie okpyra PO.
- BHEITHSS 9KOHOMHKA,
paBo.
Horosop Ne 4513-1
Ty
o1 26.12.2023 T. Hocry
(Ha 10 ner ¢ Poceuiickas |0 HoCTBIACTC
HammonamsHast https://rusneb.ru/ . s o IP agpecam
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DJICKTPOHHAL Tpebyeres aBTOMATHYECKOM HHas By3a Oes
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DNEKTPOHHBIE 00pa30BaTEIBHBIE PECYPCHI

Haumenosanue Cchlika Ha pecypc B CeTu
Copneprkanue pecypca
pecypcea Murepuer

bubnmoreka mo ecTecTBEHHBIM HayKaM
Poccuiickoit Akanemun HayK. THTepHET-
PeCypCHI OTKPBITOTO (OECIIIATHOTO)
MOJTHOTEKCTOBOTO JIOCTYMA K JOKYMEHTaM.

BEH PAH CraTbu, MOHOTpa K, MaTepUAITBI https://www.benran.ru/

KOH(epeHIINH, a Takke 0a3bI JaHHBIX
71a00PaTOPHBIX MPOTOKOJIOB, TUTIOMHBIX padoT,
JiccepTanuil U nateHToB. [IpencraBneHsl
nokymeHThl ¢ X VIII Beka o HacTosiiiee BpeMs

Enunoe oxuo

Katanor o06pa3oBaTenbHBIX HHTEPHET-PECYPCOB

JOCTYTIa K 1 TIOJTHOTEKCTOBAS IEKTPOHHAS yueOHO- https://web.archive.org/web/20191
o0Opa3oBaTeabHbI | METOUUECKast OMOIMOTEKA ISt OOIIEro H 122092928/http://window.edu.ru/
M pecypcam mpohecCHOHATBHOTO 00pa30BaHU
Co0Opanne HayIHBIX CTaTei, B OCHOBHOM Ha
«KubepJlennnka p Y1 ’ ] .
N PYCCKOM SI3bIKE, XOTSI €CTh U HHOCTPaHHBIC https://cyberleninka.ru/
My OJIMKAIIWH.
EcrecTBeHHBIE, TyMaHUTAPHBIE U COMUATBHBIE
Bcenayka Y p 1 Bcenavka https://vsenauka.ru/
HAYKH, ICUXOJIOTHSI
ITopran o
CalT ¢ 3NeKTPOHHBIMU BEPCUIMU . . .
HICUXOJIOTHYECKH Psyjournals https://psyjournals.ru/
. MICUXOJOTHYECKHX JKYPHAJIOB.
X M3IaHHUH
Poccuiicknii CoZIEpKHUT MOITHOTEKCTOBBIE JAHHBIE 110
OCHTP HAYYHBIX | MUCUUIUIMHAM:
MCCIIE/IOBAHMIA - MaTeMaTuKa, "HHOpPMaTHKa U MEXaHUKa
(PLIHN) - (PU3HKA ¥ ACTPOHOMHSL;
- XUMHS, WWW.rcsi.science
- OMOJIOTHUS ¥ METUIIMHCKAS HAYKa,
(Poccuiickuii - HayKH 0 3eMJie; http://www.rfor.ru/
donn - HayKH O YeJI0BEeKe U 00IIeCTBE;
dyHnamMenTanbHb] - MTHQOPMAIMOHHbIE TEXHOJIOTUH U

X UCCIIENOBaHUN

POOI)

BBIYHCIIUTCIIBHBIC CUCTCMBI;
- ®YHHaMeHTaHBHBIe OCHOBBI MHXXCHCPHBIX HAaYK.



https://www.benran.ru/
https://web.archive.org/web/20191122092928/http:/window.edu.ru/
https://web.archive.org/web/20191122092928/http:/window.edu.ru/
https://cyberleninka.ru/
https://vsenauka.ru/
https://vsenauka.ru/
https://psyjournals.ru/journal_catalog/index.shtml
https://psyjournals.ru/
http://www.rcsi.science/
http://www.rfbr.ru/

Hayunsle
pecypcsl -
Hayunas
quTeparypa B
HNHureprer

Co0Opanne cChUIOK Ha CalTBI, COIeprKaIne
KHUTH U CTaThH 110 €CTECTBECHHOHAYYHBIM
JUCIUILTAHAM,

BecruiaTHble KHUTH U CTaThU:

- MaTeMaTHKa U QU3HKa;

- nupoBast 00pabOTKa CUTHAJIOB;

- PaIMOTEXHUKA U JJICKTPOHUKA;

- OMOJIOTHSL;

- XMMHUS;

- ACTPOHOMHUS;

- IPOTPaMMHUPOBAHKE.

KHWKHbIE UHTEPHET-Mara3uHbl,
OpPUEHTHPOBAHHBIC HA TPOIAXy HAYYHOU
JTUTEPATYPHI.

OJIEKTPOHHBIEC KHUTH.

https://scintific.narod.ru/literature.htm

bubnnorekapsb.
Py

Becnnarnas uaTepHeT-0MOIMOTEKa. KHury,
CTaThH, JOKYMEHTHI [10 PYCCKOH U MUPOBOI
HCTOPHUH, UCKYCCTBY, KYJIBTYpE,
MPUKIAJIHBIM HayKaM, y4eOHUKH, HayqIHBIC
CTaThbU, METOANIECKHE ITOCOOHUS.
OJeKTpOHHbBIC KHUTH, YIE€OHUKH, IEPHOANKA,
rpaduka, CpaBOYHAsE U TEXHUYECKAs
JIuTEeparTypa.

Ha caiite npencrasneno okono 10.000 kaur

JOCTYTIHBIX AJIsl OHJIAMH YTEeHUS.

- 6onee 50 MOTHOTEKCTOBBIX CHPABOYHHKOB

W SHUUKJIOTICIHI;

- JlpeBHEpyCcCKad IuTEparypa - JETOMUCH,
JKUTHSI CBSITHIX, BOMHCKHE TTOBECTHU JIpEBHEN
Pycu;

- CBE/ICHUS NHOCTPAaHHBIX IHcaTeNneil o

cpenHeBekoBoi Poccuu;

- OOMBLION pa3aesn PEeNpPUHTOB KHUT, Ta3eT U

KypHajoB 19 Beka;

- buorpaduu M TPYAbl PYCCKUX YUEHBIX H

mucaTenei;

- KJlaccu4eckas JiuTeparypa. Memyapsl,

JTHEBHUKU;

- yUeOHUKHU U Hay4HbIe paboTHI 1o 20

JTUCLHUIUINHAM;

- 6onee 15.000 kapTHH U XyI0KECTBEHHBIX

M300paKeHHH.

https://bibliotekar.ru/

PexoMenayemMble MHTEPHET-aipeca 0 pU3HNKe:

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

TeXHUUYEeCKasg OMOIMOTEKa

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

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

CoBpemMeHHbIe POdeccHoHAIbHbIE 0a3bl JAHHBIX U HMH(OPMAIUOHHBIE CIIPABOYHbIE

CHUCTEMBbI

O0JaacThb

\ IIpogeccuonabu \

Cceblika



https://scintific.narod.ru/literature.htm
https://bibliotekar.ru/

3HAHUH

ble 0a3bl
JAAHHBIX U
oOpa3oBaTe/ibHbIE

pecypcsl
HuTepHeT

Bbe3omacHoCTh
JKA3HENEATEILHOC
™

Bbaza JAHHBIX
®denepanpHON
CIy’KOBl 1O HaA30py
B chepe 3amuTHI TIpaB
norpedurTenei u
Onmaromnoyuus
YelroBeKa

http://www.rospotrebnadzor.ru

ObX.py — yueOHbIC
MaTepHUabI,
aBTOPCKHE
MIPOTPaMMBI,
METOINYECKUE
ocoous,
HOpMaTHBHBIE
JIOKYMEHTBI, CTaTbU 1
MyOMKaIMKM KaK JIst
oOyJaronxcs u
Ie1aroros, Tak U I
poauTened ©  BCeEX
KTO HUHTEPECYeTCs
mpooOsieMaMu
0€e3011aCHOCTH
SKU3HEIEITEILHOCTH.

https://yspu.org/be3onacHOCTb KHW3HEAESITETbHOCTH (MHTE
HET-PECYPCHI

Cair
MexnyHapoaHoi
aKaJleMUun HayK
JKOJIOTHH,
0€e3011aCHOCTH
YeIIOBEKa U MPUPOJIBI

http://www.maneb.ru

Caiit MYC Poccun

https://www.mchs.gov.ru

®denepanbHbIi
o0pa3oBaTenbHBIN
nmoptan 1o OcHOBaM
0e301acHOCTH
JKH3HEEATETEHOCTH

http://www.obzh.ru

I'padmueckuii
JM3aiH

IIpodeccnonanbHpie
MaKeThI ISl TIeYaTd
1 poBoi
nyOJuKauu

http:// www.adobe.com/indesign

[onurpaduueckue
TEXHOJIOTHH

http://www.pechatnick.com

YHuBepcaabHbIE
pecypcesl

Poccuiickasg
HalMOHAJIbHAS
ouobImorexka

http://nlr.ru/

«MerasHuuKIOoNe st
Kupunna u
Medoansny

https://megabook.ru

Poccniickas
rocyaapCTBEHHAs
onomoreka

https://www.rsl.ru/



http://www.rospotrebnadzor.ru/
https://yspu.org/Безопасность_жизнедеятельности_(интернет-ресурсы)
https://yspu.org/Безопасность_жизнедеятельности_(интернет-ресурсы)
http://www.maneb.ru/
https://www.mchs.gov.ru/
http://www.obzh.ru/
http://www.adobe.com/indesign
http://www.pechatnick.com/
http://nlr.ru/
https://megabook.ru/
https://www.rsl.ru/

T'ocynapcTBennas
myOmaHast
HaYYHO-TEXHUYECKAs
oubnmoreka Poccun

https://www.gpntb.ru/

bubnuoreka https://rasl.ru/
Poccwuiickoit

aKaJIeMHUH HayK

bubanoreka o | https://www.benran.ru/
€CTECTBEHHBIM

HaykaM Poccuiickoii
aKaJeMHUH HayK

dyHnaMeHTa IbHAS
ononmoreka MHMOH
PAH

https://inion.ru/ru/library/

Bcepoccuiickas
rocyJapCTBEHHAs
oubmmoTeKa
MHOCTPAaHHOMU
auTeparypsl uM. M.
U. Pynomuno, T.
MockBa

https://libfl.ru/

I'ocynapcrBeHHas
myOyHas
UCTOPHYECKAst
OnOIMOTEKA, r.
Mocksa

https://www.shpl.ru/

Poccuiickas
rocy/IapCTBeHHAs
oubImnorexa
UCKyCCTB. T. MOCKBa

https://liart.ru/ru/

Hayunas OuGnmotexa
MoOCKOBCKOr0o
rOCyZapCTBEHHOTO
yauBepcutera (MI'Y)
uM. M.B.JloMoHOCOBa

https://nbmgu.ru/

CocraB JIMIEH3HOHHOI0 X CBOOOIHO PacnnpocrpansieMoro nmnporpaMmMmHoOro

06ecnequnﬁ, B TOM YMCJI€ OTCYECCTBECHHOI0 MPOU3BOACTBA

e HaumeHnoBaHnue Ne qoroBopa(anueH3us) Crtpana
Npou3Bo-
n/n
AUTENb

1 Windows 10 Enterprise Ne 4100072800 Microsoft Products (MPSA) CIIA

' or 04.2016 r
5 Windows 10 Pro for Ne 4100072800 Microsoft Products (MPSA) CIIA

" | Workstations ot 04.2016 r
3 Windows 7 Enterprise Ne 4100072800 Microsoft Products (MPSA) CIIA

' or 04.2016 r
4 Windows 7 Professional Ne 4100072800 Microsoft Products (MPSA) CIIA

' or 04.2016 r
5 Office Standard 2016 Ne 4100072800 Microsoft Products (MPSA) CIOA

' or 04.2016
5 Office Standard 2013 Ne 4100072800 Microsoft Products (MPSA) CIOA

' or 04.2016
7. | Office Standard 2010 Ne 4100072800 Microsoft Products (MPSA) CIIA



https://www.gpntb.ru/
https://rasl.ru/
https://www.benran.ru/
https://inion.ru/ru/library/
https://libfl.ru/
https://www.shpl.ru/
https://liart.ru/ru/
https://nbmgu.ru/

or 04.2016 r

8 KopnoparuBHast 31eKTpoHHas NeKM(C-1965-2025 ot 12.01.2026 Poccus
" | moura (Sugekc.IToura)
[Tporpammuoe obecrieuenue 1C: | Ne CII/108 ot 29.08.2017 «cMAKCUMY M- Poccus
9 [Ipennpusrue. byxranrepckuii COOT
" | Yuer. TunoBas koupurypamust § | CODT» 6eccpouno
ceTeBasi Bepcus
Cucrema noucka TeKCTOBBIX Ne SBR003-2500103575000010t 05.02.2025 Poccus
10. | 3aumcTBOBaHUNI (meiicrButenen no 04.02.2026) ¢ OAO
«Antumnaruar.BY3y» «Antullnaruary
[Tporpammuoe obecrnieuenue 1C: | NeKII /108 ot 29.08.2017 ¢ OOO Poccus
11. | lpennpusrtue 8.3 Ynpasieane | «MakcumyM»(OECCPOUHO)
TOProBJICH
[Tporpammuoe obecrieuenue 1C: | NeCJI./ Ne9., 08.06.2025 r. cMAKCHUMVYM- Poccus
12 3apruiata u KaJipsbl CODT
" | rocymapctBenHoro yupexaenus | CODT» Geccpouno
8
13 1C: byxranrepus 8. bazoBas Ne9 o1 21.05.2019, MAKCUMVYM-CODT Poccus
" | Bepcust CODT» GeccpouHo
14 I1nags! Ne2191-24, ot 09.01.2025 r. (Tex.mogaeprka Poccus
' 10 26.02.2026 r.) OO0 JIMMUC
10 JIa6opaTopuun MMUC Ne2435-24 ot 04.03.2025 Poccus
15 (Hexanar, 1K, BenomocTH, 000 JIMMUC
" | TectupoBaHue, UHTEPHET
paciypeHue u ap.)
VSDESK Ne 210406/01 ot 06.04.2021r. UIT Poccus
16.
W, A.CepreeBuu
DIRECTUM RX - Cucrema | OOO I'anaktuka UT norosop Ne 120320/I/A | Poccus
17. | DIEKTPOHHOTO ot 14.03.2022
JOKYMEHTO0000poTa
18. | MOODLE BecmiatHoe -
9BC «Koncynprant cryaenta» | http://www.studentlibrary.ru Poccus
19. TpeOyetcs peructpaus B 6udmmoreke COI'Y
20. | Pycl'apa becmiatHoe Poccus
Cucrema BeO-KOHpepeHIUH becrinarnoe -
21. | (bigbluebutton)
Cpenctsa kpunrorpadgudeckoit | Ne120680, ot 21.01.2025 Poccus
2o | 3aumTsl (Kpunrollpo CSP, 00O «l1udpoBbie TEXHOTOTUN»
Kpunto APM)
Cpencta kpunrorpadudeckoit | Ne0000-000008 ot 17.01.2025 Poccus
23. | samursl (ViPNet) 00O 3xkcnpecc-TUHK
Cpencrta kpunrorpadpudeckoin | Ne25/08/22 CJI ot 04.09.2025 Poccus
24. sanuthl (Kortunent TLS) 000 CKb-Cepsuc
o5, Kaspersky Endpoint Security Ne C®00-001239 ot 13.02.2025 OO0 Poccus

Cuctemnslii Copt



http://www.studentlibrary.ru/

10. MaTepuaibHO-TEXHUYECKOE o0ecriedeHne THCHUTITHHBI (MOTYJIs)

Y4yeOHble ayauTOpUM I NPOBeJAeHMS] 3aHATHH  JIEKUMOHHOIO THIA,
CEMUHAPCKOI0 THIIA, KYPCOBOI0 NPOEKTHPOBAHUS (BBINMOJHEHUS KYPCOBBIX padoT),
TPYNNOBBIX U MHAMUBUAYAJbHBIX KOHCYJIbTAUMN, TEKYIIEr0 KOHTPOJISA U MPOMEKYTOUHOMI
aTTecTallMi, a TaK:Ke CAMOCTOSATEJbHOH PpadoThl 00y4YAKIIMXCS: MPENoAaBaTeIbCKUMA
CTOJI; CTYJI; CTOJIbI 00YYAIOLIUXCsl; CTYJIbS; KIaCCHAs 1I0CKa.
OOGopyaoBaHMe: KOMIBIOTEPHI JJIi KOMIIBIOTEPHOTO KJlacca B KOMIUIEKTE C IMPOrPaMMHBIM
obecrieueHrneM, BBIXOJOM B CeTh MHTEpHET W IOCTYNOM 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 I1O); Cucrema tectupoBanus Sunrav WEB Class
(Beccpounoe TT10); ITporpamMmmuoe obecrieueHue sl peIaKTHPOBAHUS XUMHUYECKUX (hopmyi ISis
Draw (beccpounoe I10); Koncynprant mmtoc; CucremMa Moucka TEKCTOBBIX 3aMMCTBOBAaHUMA
«Antunnaruar.BY3»; IIporpamma qyist 9BM «baHk BOIPOCOB JUisl KOHTPOJIA 3HaHUI»; ['apaHT;
Cisco Webex; neMoHCTpalMOHHbIC U y4eOHO-HATISIHbIC TOCOOUs (BHICOIIPE3CHTAIIHS).
bu6anorexka, B TOM 4YHcle YUTAJBHBIA 3an: cronbl, crynbs; IIK oOydaromuxcs, c
[IPOrpaMHbIM 00€CIIEYeHHEM, BBIXOJIOM B ceTb HTepHET M AOCTYnOM B 3JEKTPOHHYIO
obpazoBatenbHyto cpeny COI'Y.

IMporpammuoe o6ecneuenne: Microsoft Windows 7 Professional; Microsoft Office Standard
2016; 7-zip; WIinRAR; Adobe Acrobat Reader; STDU Viewer; Mozilla Firefox; Google
Chrome; Kaspersky Free (CBo6oanoe I10);

OBC «YnuBepcurerckas ouommorexka ONLINE» https://biblioclub.ru;

ObC «KoHucynprant crynentay http://www.studentlibrary.ru crynendeckass 31eKTpOHHAs
O6ubnuoreka MO MEAMLUMHCKOMY M (hapMaleBTHUECKOMY O00pa3oBaHMIO, a TaKkxke IO
€CTECTBEHHBIM U TOUYHBIM HayKaM B IIEJIOM;

OBC «lOpaiiT» - oOpa3oBarenbHas cpeaa, BKIIOYAIONIas BEPTYalbHBIM YHTAIBHBIA 3al
y4eOHUKOB U Y4eOHbIX IOCOOMII OT aBTOPOB M3 BeayllUXx ByxoB Poccun 1o Bcem
HaTpaBJICHUSAM U CrielaIbHOCTsIM WWW.biblio-online.ru;

JIEMOHCTPAIIMOHHBIE U y4eOHO-HATJISAHbIE TOCOOUS (BUICONIPE3ECHTALIMS).



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 00HOBIeHHMS/AKTyAIN3ALUN



