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1. CTpykTypa 1 0011asi TPYA0EMKOCTb U CIUIIINHbI

OO0111ast TPYI0EMKOCTh JUCIUILTAHBI COCTaBisieT 5 3aueTHbie equnuib (180 yaca).
dopMa MPOMEKYTOUHON aTTECTALUU — IK3aAMEH

Ounas hopma 0OydeHUs
Kypc 3
Cemectp 5 6
Jlexnun 36 30
[TpakTrueckue 3aHATHS 54 14
HToro aymuTOpHBIX 3aHITHI 90 44
CamocrosiTenpHas padoTta 18 10
dopma KOHTpOIIsS 3a4éT JK3aMeH
KoHnTtposb 18
OO1ee KOMYECTBO YaCOB 180

2. llenn ocBoeHMS IMCHUIIIHHBI
dopMHUpOBaHUE HAYYHOI'O MHMPOBO33PEHHSI U COBPEMEHHOIO (PU3MUECKOro MBILIUICHHS dYepe3
CO3/laHME €OUHOHM, JIOTHYEeCKH HEMPOTUBOPEYMBON (U3MYECKON KapTHHBI B 001acTH
JJIEKTPOMAarHUTHBIX SIBJICHUHM, CBS3BIBAIOLICH SBJICHMS, TEOPUM M MOJEIU HX OIHCAHUS.
[IproOpereHne HaBBIKOB CaMOCTOSITENIbHON IIOCTAaHOBKM M pELIEHUs 3a7ad KJIacCHYeCKOM
JEKTPOAUHAMUKH.

3anauy JUCIUIUINHBIL:
- OnpenenuTs 2JEKTPOMAarHUTHOE T10JI€ U YCTAaHOBUTH €T'0 CBSI3b C TOKAMM U 3apsaMH.
- PackpeiTh Qusmueckuii cMbicn ypaBHeHHH MakcBemia JUIsl 9JEKTPOMAarHMUTHOTO TIOJIS B
BaKyyM€ M UX MaTeMaTHUYECKHUE CBOMCTBA. [[pUMEHNTh MaKpOCKONINYECKUH TIOIX0/ K OIMCAHUIO
AJIIEKTPOMATHUTHOTO IOJISI B Cpeliax.
- IMomyunts u3 ypaBHeHMII MakcBeila BOJHOBBIE YpaBHEHHMS U MX pELICHUEM [0Ka3aTh
CyILIECTBOBAHHUE DJIEKTPOMAarHUTHBIX BOJH. [I[pUMEHHTH MOTyYEHHBIE BOJHOBBIE YPABHEHMS IS
TEOPETUYECKOr0 OINHUCAHMS IIPOLECCOB PACHPOCTPAHEHUSA JJIEKTPOMArHUTHBIX BOJIH B
M30TPOIHBIX U AHU3OTPOIHBIX CPEAAX.
- 3anucath ypaBHeHHsI MakcBellia B peJIITUBUCTKA HHBApUAHTHON Gopme

3. Mecro qucuuniunsbl B crpykrype OIIOIIL: Ba3osas yacts. 51.5.10.02

Jannast yueOHas mucnmiimHa BimodeHa B pazzaen b1.5.10.02. Ob6menpodeccruonanbHbIH
OCHOBHOHM oOpa3zoBarenbHoi mporpamMmel 03.03.02 ®usuka. OcBauBaercs Ha 3 Kypce, 5-6
CeMecCTp.

Hucuunnuua  "OnekTtpoauHamuka' — oTHocuTes Kk paszmeny  "Kypesr  kadenpsr”
npoecCHOHANBHOr0 LHUKJIA. [ M3ydeHHs] TUCHUIUIMHBI HEOOXOJMMBbI 3HAHMUS U YMEHUS,
NOJIy4EeHHBIE CTYACHTaMH B pe3yJIbTaTe OCBOCHUS AUCHUIUIMH 001ei Gpu3nku, GU3uKu TBEpAOro
TeJa ¥ MOJIyIIPOBOJIHUKOB.

4. TpeGoBaHusi K pe3yJibTaTaM OCBOEHHS TUCHUTLTUHBI

Kommnerennun oGyuatorierocsi, popMUpyeMbI€ B pe3yIbTaTe OCBOCHUS JUCIUTUIHHBI.

B pesynbraTe m3yueHUs AMCHUIUIMHBI OOYYAIOUIUICS OJDKEH 00NagaTh CIEAYIOIIMMHU
KOMITETCHIMAMU (pe3yIbTaTaMi OCBOSHUSI 00pa30BaTeIbHON MTPOTPaMMBI):




Koasl
KOMIIeTeHI M

Conep:xxanue KoMIeTeH it

OIIK-2

CIIOCOOHOCTBIO MCIOMIB30BaTh B IPO(ECCUOHAIBHOM JIESTENbHOCTH Oa30BbIe
3HaHUs (PyHIaMEHTAJIbHbBIX Pa3/I€JI0B MaTEMaTHKH, CO3/1aBaTh
MaTeMaTHYECKUE MOJIETH TUIIOBBIX PO(EeCCHOHANBHBIX 3a7a4 1
UHTEPIPETHUPOBATH NIOJIYUEHHBIE PE3YJIbTAThl C YUETOM I'PAHUI
IIPUMEHUMOCTH MOJIEJIEH

OIIK-3

- CIOCOOHOCTBIO UCIOJIb30BaTh 0a30BbIE TEOPETHUECKUE 3HAHUS
(byHaaMEeHTATBHBIX pa3zeioB o0IIel U TeOPETHUECKON (UMK TS

pEIICHUA HpO(i)eCCI/IOHaJ'II)HBIX 3aJa4

B3auMocBsI3b TUTAHUPYEMBIX PE3yJbTATOB OOYYEHHS MO AWCIUILIUHE C (POPMUPYEMBIMU
xkomnerennuamu OITOIT:

Koasbl IInanupyemsle pe3yabTaThbl 00y4eHHS,
KOMIIeTEeHLM i cooTBeTcTBYIOIIHE (hopmMupyembiM KomnereHuusam OIIOII
LA 3HaTh Ymern Baapern
TEOPETUYECKUE OCHOBBI, |0JIb30BaTHCS TEOPETUYECKUM
OCHOBHBIE ITIOHATHS, TEOPETUYECKUMHU MaTEPUAJIOM 110
3aKOHbBI U MOJIENIN OCHOBaMH, MIOHATUSAMHU, |OCHOBHBIM pa3jeiaam
AJIEKTPOIMHAMUKHY; 3aKOHAaMU U MOJIENISIMH  |Kypca B 00beMe
U3BECTHBIE OIBITHHIE (¢u3MKY; pemarh 3a/1a4u | JOCTaTOYHOM JIsI
(akThl, pe3yabTaThl U 0 HaxOKJCHUM BEIMYMH |UICHTU(PUKALUY,
BBIBO/JIbI CIIELIUAIbHON  |[I0JIEW B BaKyyMe U OTIHUCAHUS U OOBSICHEHUS
Teopuun cpenax;. AIIEKTPOMAarHUTHBIX
OTHOCHUTEJIbHOCTH, SBJICHUHN B BaKyyMe U B
(bOpMyYTUPOBKY cpenax;
OCHOBOIIOJIATraloInuX
MPUHIINIIOB, JIEKAIUX B
OIIK-2 OCHOBE
AIIEKTPOAMHAMUYECKUX
SIBIICHUI;
PENATUBUCTCKHE
CBOMCTBA YpaBHCHUM;
BBIBOJI OCHOBHBIX
yYpaBHEHUHU
AJIEKTPOMAarHUTHOTO
noJisi (ypaBHEHHS
JBUKEHMS 3apsiia U
ypaBHeHM MakcBeia)
JUTSL YETBIPEXMEPHOTO
MIPOCTPAHCTBA;
pelleHusl ypaBHEHU I IIPUMEHSITD MaTeMaTHYECKUMHU
OINK-3 Makcsemnna i MaKpOCKOIIMYECKUI METOJIaMU aHaJIn3a
) MIOCJIE0BATENBHO MOJIXOJ1 K ONMCAHHUIO AIIEKTPOMAarHUTHBIX
YCIIOXKHSIOIIUXCS AIIEKTPOMAarHUTHOTO SBJIGHUHN U peIIeHUs




CJIy4aeB: MOCTOSTHHOTO
T10JIS1, TI0JIS1 B OTCYTCTBHUH
3apsAJI0B U TOKOB, IOJIA
JBUKYIIMXCS 3apsi/iOB B
BAaKyyMe;

BBIBOJ] BOJIHOBOI'O
YpaBHEHUS U €0
pELIEHNE; BBIBOJ U3
ypaBHeHU MakcBeia
3aKOHOB OTPAKECHUS U
IIPEJIOMIICHUS
ANEKTPOMATHUTHBIX
BOJIH HA IPaHULIE
pazzena cpen.

II0JIS B Cpelax;
YCPEOHATh YypaBHEHUS
Makcgemia B
paspelnieHHoi o0aactu
UX NIPUMEHECHMS;
HCCIIE0BATh
PENATUBUCTCKUE
CBOMCTBA YPAaBHEHUH U
3aKOHOB
Tparcopmauu
BEJIMYMH I10JIs1 C
MIOMOUIbIO METOJIOB
BEKTOPHOM U TEH30PHOU
anreOpbl

COOTBETCTBYIOIIUX
3a1ad.

[Tpu nmpoBeneHNN Y4eOHBIX 3aHATHI 00ECIIEUNBACTCS PA3BUTHE Y 00YUAIONIMXCSl HABBIKOB
KOMaHTHOW pabOThl, MEXKIIMYHOCTHOW KOMMYHHUKAIUH, IPUHSATHS PEIICHUH, TUJICPCKUX Ka4eCTB
(BKiIrOYAst IpU HEOOXOJUMOCTH MPOBEACHUE MHTEPAKTUBHBIX JIEKIMM, TPYIIOBBIX JAUCKYCCHIA,
POJICBBIX WIp, TPEHUHIOB, AHAIU3 CHUTyallMd ¥ WMUTAIMOHHBIX MOJEJCH, NpenojaBaHue
JUCIUIUIMH (MOJyJiell) B ¢opMe KypCcOB, COCTaBJICHHBIX HAa OCHOBE PE3YJIbTATOB HAyYHBIX
UCCIIC/IOBAHMIA, B TOM YHCIIE C YYETOM PErHOHAIBHBIX OCOOCHHOCTEH M mpodeccHOHAIBHOM
JESITEIILHOCTH BBIITYCKHUKOB M MOTpeOHOCTEH paboToaareneii).



[Beeaute TeKCT]

5. Conep:kanue U yueOHO-MeTOAMYECKAs KAPTA JUCIUILJIMHBI

Howme

Hemel

HaumeHoBaHue TeM (BONPOCOB),
HU3y4YaeMbIX 0 JAHHOMH
JUCIUILINHE

SanaTusa

CamocTosiTeibHas padoTa
CTYIE€HTOB

I np

Coneprxanne

Yacer

®opMbl KOHTPOJIS

Jlutepa
Typa

WNHepuuanbHble CUCTEMBI OTCUETA.
MakcumanbHas CKOPOCTh PACIPOCTPAHEHUS
B3auMoecTBuUs (onbIT Malikenbcona-Mopin).
[TocrosHuCcTBO CKOpOCTHU cBeTa. [TpuHIHMI
OTHOCUTENBHOCTH. OTHOCUTEIBHOCTh BPEMEHHU.
[Tonsitue 06 unTEpBaeE.

OcCHOBBI crielIUAIbHOM TEOPUU OTHOCUTEIBHOCTH
U PEISITUBUCTCKON MEXaHUKHU

(2)

Pazb6op peménubix 3a1a4 u3
[3, 4, 5]

YcTHBIM ompoc,
COOOIIIEHHS 110
BOIIPOCAM TEMBI,

[1]. [2],
[3], [4],
[5]

[IpeobpazoBanus Jlopenma

CaetoBoii KOHYC. JIBa THIIa HHTEPBAJIOB.
CobcTBeHHoe BpeMsi. OJTHOBPEMEHHOCTh B
TMICEBJIOEBKJINIOBOM ITPOCTPAHCTBE.
[Ipeo6paszoBanue Jlopenia. 4-e CKOPOCTh. 3aKOH
cioxenust ckopocredt B CTO. AOGepanus cBeta.

(2)

Paz6op peménnpix 3a1a4 u3
[3, 4, 5]

YcTHBIM ompoc,
JTOKJIaJ], KOHCIIEKT,

[1]. [2],
[3], [4],
[5]

4-e BEKTOPBI M TEH30PBI

®duznyeckoe NPOCTPAHCTBO COOBITUH — 4-€
npocTpancTBo MuHKoBCKoro. OnpeneneHus 4-e
BEKTOPOB U TE€H30pOB. MX cBoMcCTBA.
KoBapuantHOCTh. MeTpuueckuii TEH30p.
Curnarypa. Teopems! ['aycca n Ctokca.

(2)

Paz6op peménnbix 3a1a4 u3
[3, 4, 5]

YerHsl onpoc,
JTOKJIaJ], KOHCIEKT,

[1]. [2],
[3], [4],
[5]

[IpuHIMIT HAUMEHBILIETO NEUCTBUS

Muposas Touka. MupoBas nuHua. Macca nokosl.
[TpyHIMI HAUMEHBIIETO AEHCTBUS — apagurma
TeopeTudeckoi (pusuku. Jlarpamkuan cBoOOIHON
YaCTULIBL.

(2)

Paz6op peménnpix 3ama4 u3
[3, 4, 5]

YerHbI onpoc,
KOHCIIEKT, JOKIaJ,

[1], [2],
[3]. [4],
[5]

T'aMuianTOoHOBA MEXaHHKa CBOOOIHOH

Pa30bop peménupix 3a1a4 u3

YcTHbIH ompoc,
KOHCIIEKT, IOKJIaJ,

[1], [2],
[3]. [4],




PeJSITUBMCTCKOM  vacTuubl  Vcnonb3oBaHue
(bOopMyJIBl  KJIIACCHYECKOM MEXaHUKU: HMITYJIbC
YacTUIbl = TpaaueHTy ¢yHkuuu Jlarpanxa mo
CKOPOCTM M aHAJOTMYHO i1  OINpEACICHUs
OHEPruu s TOJNYYEHUS  PEeSITUBUCTCKOU

hopmyIbI
v 2
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Paznuunsie npenenst VKC, V=C. 4-e umnymsc.
4-e MomeHTa umnyibca. [lonstue 06 ynpyrux
CTOJIKHOBEHHUSX.

(2)

12
()

[3, 4, 5]

[5]

OnemenTtapusie yacTuipl B CTO.

[onsitre mons /[Ba Buma MaTepuu — YacTHIIBI U TIOJIS.
4 Tuna B3aumojelcTBuidl. Makpomnona. KBaHTOBOCTB
(mepBuyHOE TMOHATHE). 4-€ MOTEHIMaJl MarHUTHOTO
noyiss. Bunm cnmaraemoro B (hyHKIMOHAJIE JEHUCTBUS,
OIHCHIBAIONIETO B3aNMO/ICHCTBHUE 3aps/a C MOJIEM.

2)

Paz6op peménnpix 3a1a4 u3
[3, 4, 5]

YerHsl onpoc,
KOHCIIEKT, TOKJIaJ,

[1]. [2],
[3], [4],
[5]

Ilorenuman nons. JlarpamkuaH 3apsja B 3aJaHHOM
oJie

Onucanue 3IIEKTPOMAarHUTHOTO TMOJIA C TIOMOILBIO
KOBapHaHTHOTO BekTopaA”™i. [leiicTBus uis 3apsjga B
3JEeKTpOMarHuTHOM 1mone. DyHkuuu Jlarpanxka u
I'aMunbTOHA JJ1s1 ATOrO Cilyvas.

)

Pa30op peménnpix 3a1a4 u3
[3, 4, 5]

VYcTHbIl ompoc,
KOHCIIEKT, IOKJIaJ,

[1], [2],
[3]. [4],
[5]

VYpaBHEHNUs ABMKEHUSA 3apsijia B 3aJaHHOM

roJie

Kanubposounas MHBApPUAHTHOCTD. Kanubposka
Jlopenna u Kynona. YpaBHeHue ABIKeHuUs 3apsja B 4-
i ¢opmMe — BapbuUpOBaHHE  HEMOCPEACTBEHHO

(2)

YcTHbIH ompoc,
KOHCIIEKT, TOKJIaJ,

[1], [2],
[3], [4],
[5]




(hyHKITMOHATA TEHCTBUS B KOBaPHAHTHOU (opme 1o 4-
€ BEKTOpY IIOJIOKEHUS 4YacTULbl. Y paBHEHUA
IBIDKEHUS 3apsna B 3-i — Kak MpUMEHEHHe OOBIYHOM
MpoIIeIyphl — ypaBHEHUI Ditnepa — Jlarpanxka.

Tenzop anexTpoMarautHoro mnois. IlpeoOpazoBanus
Jlopenuia j1s1 mosisl.

WnBapuantel nond. [BrkeHue 3apsiia B IMOCTOSHHBIX
3JIEKTPOMArHUTHBIX MOJISAX

Onpenenexnue TEH30pa. Ero CBOKCTBa -
AHTUCUMMETPUYHOCTb.

Hcnonw3oBanue mnpeoOpazoBanuit Jlopenmna st 4-¢
BEKTOpa JUIsl aHTUCUMMETPHUYHOTO TEH30pa 2-TOpaHra.
OO0pazoBaHue CKalsIpOB W3 TEH30pa  2-TO paHra.
IIpuMeps! JBUKEHUS 3apsJ0B B 3aaHHBIX TOJISX.

(2)

Pa36op peménnbix 3a1a4 u3
[3, 4, 5]

YcTHBIN ompoc,
JTOKJIaJ], KOHCIIEKT,

[1], [2],
[3], [4],
[5]

10

[lepas mapa ypaBHeHuit MakcBemna. Onpenenenue
HaOIIFOJTAEMBIX U3 «BUPTYaITbHOTO» AM.

HabOmonenne — mepBast mapa ypaBHeHHH MakcBena
ecTh TpsiMoe crencTeue ompenenenuii H ~ u E .
WnTterpanbhas popma ypaBHEHHH.

1) IloTOK MarHUTHOTO MOJIs Yepe3 MO0y 3aMKHYTYIO
noBepxHocTh paBeH Hymo. ( VH “=0) (samkayTocTh
CUJIOBBIX JIMHUH.)

2) Hupkymaous JNEKTPUYECKOTO OJIst
(31eKTpOABIKY A cuia) MPONOPLUOHAIEHAS
W3MEHECHUIO [IOTOKAa MArHUTHOI'O MO  Yepes
MOBEPXHOCTh, OTPAHUYEHHYIO KOHTYPOM LIUPKYIISALIUH

(3axon Papanes). [lepBast mapa B 4-e dpopme.

2)

Paz6op peménupix 3a1a4 u3
[3, 4, 5]

YcTHBIM ompoc,
JTOKJIaJ], KOHCIIEKT,

[1]. [2],
[3], [4],
[5]

11

@DyHKIMOHAN JEUCTBUS JUIA CUCTEMBI «3apsaiapl +
TIOJIe.

[lpuHnun cyneprno3unyu (BBIIOTHSETCS ISl MOJIEH).
Bo3MoxHBII BUI TUIOTHOCTH

¢yakmuonana mons ~ F ik F*ik - oOocHoBanme.
[Momuett dhyaknuonan. Jlarpamkuan noss. [L1oTHOCTB
I'amunbronnana momnsi. 4-e BexkTop Toka. CBolicTBa 0-
¢ysaxun Jupaka.

(2)

[1], [2],
[3], [4],
[5]




12 Bropas mnapa ypaBHenuii Makcsemna. IlnotHocts | 4 Pa30op peIménHbpIX 3a1a9 U3 VYeTHBIl ompoc, [1], [2],

3apsiga. 3aKOH COXpaHeHWs: 3apsga — ypaBHenue | (2) [3 4 5] JIOKJIaJI, KOHCIIEKT, [3], [4],
Hepa3peIBHOCTH (B 00omMx ¢opmax). BapeupoBanne o [5]
MOJIHOTO ()YHKIIMOHAJIA M0 «KOOPAMHATAMY MO AN —
MoJTyueHHe BTOpPOH Mmapsl ypaBHeHu Makcgenna. B 4-
e dhopma. Tpé€xmepHas popma B auddepeHITnaI-HOM U
MHTETrpaJbHOM BHJC. [IJTOTHOCTh M MOTOK SHEPrHH —
BEKTOp  YMoBa. (ypaBHEHHE  MOJIy4aeTcss U3
peoOpa30BaHHON TIAphl)

13 TeH30p SHEPruM — HUMITYJIbCA DICKTPOMArHUTHOTO | 2 VYerHsIi onpoc, [1], [2],
moJist (TIOHSATHE) 2 JIOKJIaJl, KOHCTIEKT, [3], [4],
OrmpenienieHne TeH30pa SHEPTUHM — UMITYJIbCa BOOOLIE. [5]
ITepexon k Tenzopy 3.M.II.. MakcBemI0BCKHI TEH30D
HaIpsOKEHUM.

14 TeH30p sHepruM — UMIyJIbCca MAKPOCKOINMYECKHX Tl | 2 Pa30op peIménHpIX 3a1a4 u3 VYcTHBIH ompoc, [1], [2],
Tenzop oSHeprud — HMIOyldbca s ydactka | (2) [3 4 5] KOHCITIEKT, JOKJIaJ, [3]. [4],
makpockonuueckoro tena B M.C.O.. TeHsop s Bcero Y [5]
teina. [Ipenensi.

15 3akon Kynona 2 VerTHsli onpoc, [1], [2],
YacTHblit By ypaBHeHuil Makcserna s ciaydas | (%) KOHCIICKT, IOXJIaX, [3]. [4],
H# FI(+), — 3akoH Kymona. VYpaBHeHue [5]
Ilyaccona.

16 ®ynkuus I'puna oneparopa Jlamaca. 2 Pa360p peIéHHbBIX 3a1a9 U3 YcrHslii onpoc, [1], [2],
Omneparop Jlammaca B cdepuueckux KoopauHarax. | (2) [3 4 5] JIOKNaj, KOHCIIEKT, [3], [4],
VrnoBas uacte omeparopa Jlamraca. Illapossie T [5]
¢bynkiuu.  IlpowsBomsimias  (QyHKIMS — TOJIMHOMOB
Jlexanapa. @ynknus ['puna.

17 OHeprus CUCTEMBI 3apsAA0B. MyIbTHIIONN. 2 VYeTHBIH ompoc, [1], [2],
DJIeKTpOCTaTHYECKAss SHEPrusi CUCTEMbI 3apsaoB Kak | (2) JIOKJIaJ, KOHCIIEKT, [3], [4],

MOTEHIMANbHAS YHEPrUsl B MOJENIU CIUIOIIHON CPeJbl.
[Tapagokc CaMOJEUCTBHUA. JumonbHbIN u
KBaJIpyHOJbHBIN MOMEHTBI. [Tpoun3BoJIbHBIM

[5]




MYJIbTUIIOJIb.

18 ITosre paBHOMEPHO JBHXKYLIErOCs 3aps/a 2 Pa30op peiménHbpIX 3a1a4 u3 2 VYerHslit onpoc, [1], [2],
KitroueBoit MOMEHT — UCTIOIb30BaHue mpeodpasoBanus | (2) [3 4 5] KOHCIICKT, JOKJIas, [3], [4],
Jlopennia. JIBmkeHue B KyJIIOHOBOM IoJie (pelleHue ! [5]
3a/1a4n).

19 Cucrema 3aps10B BO BHELIHEM HOJIE 2 YcTHblii ompoc, [1], [2],
KBasuogHoponHocTh BHEIITHETO TIOJISL. Cuna, | (2) KOHCIICKT, JOKJIas, [3]. [4],
JedcTByomass  Ha  cucTteMy.  MOMEHT  cud, [5]

JNEHCTBYIOLIUI HA CUCTEMY.
Jumnons — TUnoiasHOe B3aMMO/ICHCTBHE.

20 ITocTosiHHOE MarHUTHOE T10JIE 2 Pa360p peIHéHHLIX 3aJ1a4 U3 2 VYcrHbli onpoc, [1]’ [2]’
CramoHapHocts.  YcpenneHue 1o BpemeHu. | (2) [3 4 5] JIOKJIaJ1, KOHCIIEKT, [3], [4],
Amnanorus ¢ ypaBHenuem Ilyaccona. 3akoH bwuo- D 5]
CaBapa. MarHUTHBIA MOMEHT.

HUTOoro 36/30 | 54/14 28
Ipumeyanus:

— Bce BH/IbI y‘-leGHOﬁ paGOTBI MOTYT HpPpOBOAUTHCA JUCTAHIMOHHO Ha OCHOBAHHHU JIOKAJIbHBIX HOPMATUBHBIX aKTOB.

— B nensx peanuzanuy HHAWBUIYATBHOTO TI01X0/1a K 00yUEHHUIO CTYACHTOB, OCYIICCTBIIAIONIMX YUSOHBIH MPOIECC 10 MHIUBUAYAIBHON TPACKTOPHH B paMKaXx
WHIMBUAYATLHOTO Pabovero miaHa, U3ydeHne JaHHOW JUCIUIUIMHBI MOXKET OCYIICCTBIATHCS Yepe3 MHAMBUAYAIbHBIC KOHCYJIBTAIIMK MPENOJaBaTes sl OYHO, B YAChI
KOHCYJIbTAIIUH, 110 SJIEKTPOHHOM M0YTe, a Takke ¢ ucross3oBanreM Webex, miatdopmsl aucrannnonHoro odydenus Moodle, mudnbiii KaOWHET CTyICHTa Ha caiTe
COTI'Y, npyrux snementoB SUOC COI'Y.



[BBeauTe TeKCT]
6. O6pa3oBaTejibHbIe TEXHOJOTHHU

TpaauunoHHbIe JIEKIUN U MPAKTHYECKHE (CEMHUHAPCKHE) 3aHATHUSI C UCIOJIB30BaHUEM
COBPEMEHHBIX HHTEPAKTUBHBIX TEXHOJNOTHWH. JIEKIMH ¢ HMCHOJIb30BAaHUEM MYJIbTUMETUNHBIX
Ipe3eHTalMid, JeKUuu-Oeceqpl, JEKUUU-AUATIOTH, JBPUCTUYECKUE  JIKIUH, JIEKIIHH-
BU3YalIM3al[ui, NPAKTUYECKUE 3aHSATHS, CaMOCTOsITeNbHAas paboTa CTYIEHTOB, KOMIIBIOTEPHOE
TECTUPOBAHUE.

Jleknusi-quajor — coJepkaHue MoAaeTcsl Yepe3 Cepuio BOMPOCOB, HA KOTOPHIE CTYACHT
JIOJKEH OTBEYATh HEMOCPEJCTBEHHO B X0/J1€ JCKILIUH.

JlabopaTopHoe 3aHsiTHe - (opMa y4eOHOTrO 3aHATHS, MPU KOTOPOH CTYACHT TIOJ
PYKOBOACTBOM HpCHoAaBaTClid MPOBOJUT CCTCCTBCHHBIC WM HMMHUTAIHUOHHBIC SKCIICPUMCHTHI
WIH ONBITHI C IIEJIbI0 MOATBEPIKICHUS OTIECIbHBIX TEOPETHUYECKHUX MOJOXKEHUH OIpeleIeHHOI
yueOHOM AMCUMIUIMHBI, MPUOOpEeTaeT MPaKTUYECKUE HaBBIKK paboThl ¢ JabopaTopHBIM
o0opynoBaHueM, 000pyJOBaHUEM, BHIYMCIUTEIBHON TEXHUKOW, U3MEPUTENIBHOMN amnmapaTypou,
METOJUKON JKCHEPUMEHTANbHBIX HcclenoBaHuil. JlabopaTopHble 3aHATUS HE TOJBKO
3aKpEIUISIOT TEOPETHUECKHUE 3HAHUSA, HO M TMO3BOJISIIOT CTYACHTY TNTyOOKO H3ydaTh MEXaHHU3M
IMPUMCHCHUA ITUX 3H21HPII>1, OBJIaJA€BaThb Ba’>XHbIM JJIA Crienuajamcra YMCHHUEM
HHTCJUICKTYAJIbHOT'O IMPOHUKHOBCHUSA B TC €CTCCTBCHHO-TCXHUYCCKUC HJIUM NPOU3BOJCTBCHHLIC
MIPOIIECCHI, KOTOPBIE HCCICAYIOT Ha J1abopaTopHOM 3aHsTHH. [loj BIusHUEM 3TOW (HOPMBI
3aHATHHI CTYACHTOB YaCTO BO3HHUKAIOT HOBBIC HACH HAYYHOTO M TEXHUYCCKOI'O XapaKTepa,
KOTOpBIE  HCIIOJIB3YIOTCA B KYpPCOBBIX, KBaJM(UKALUOHHBIX, JUIUIOMHBIX paboTax.
JlabopatopHble 3aHATHS B 3HAUUTEIHLHOU CTENIEHH 00€CIeYnBalOT OTPabOTKy YMEHUI 1 HaBBIKOB
OPUHSITUS IPAKTUYECKUX PELICHUI B pEalbHbBIX YCIOBUSAX MPOU3BOJICTBA.

JlabopatopHble 3aHATHS HE TOJIBKO 3aKPEIUIAIOT TEOPETHUECKUE 3HAHUS, HO U MO3BOJISIIOT
CTYACHTY FJIy6OKO n3y4aTb MCXAaHU3M IPUMCHCHUSA OTHX 3HaHI/II>'I, OBJIaJACBATh BAXXHBIM HJIA
crieguaJIimcra YMCHHUEM HWHTCIUJICKTYAJIbHOI'O IHPOHHUKHOBCHHA B T€ CCTCCTBCHHO-TCXHUUYCCKHE
WIM TPOU3BOJCTBEHHBIE MPOIIECCH], KOTOpPbIE HCCIEAYIOT Ha JiabopaTopHOM 3aHATHU. [lof
BIIMSIHUEM DJTOU Q)OpMBI 3aHSITHN CTYACHTOB 4YaCTO BO3HHUKAIOT HOBBLIC HJACH HAYYHOI'0O H
TEXHUUYECKOTO XapakTepa, KOTOpPhIE HCIONB3YIOTCA B KYPCOBBIX, KBATH()HUKAIMOHHBIX,
TUIUIOMHBIX pabotax. JlabopaTopHble 3aHSATHUS B 3HAUUTEIBHOW CTENEHH OOECTeunBaIOT
OTpabOTKY YMEHHH M HaBBIKOB MPHHATHS MPAKTUYECKUX PEIICHUH B pealbHBIX YCIOBHUSIX
MIPOU3BOJICTBA.

[Tepedyens TeMm J1abOpaTOPHBIX 3aHATUN oOmpeaensercs padodeil mporpammoil ydeOHOM
JUCHUITIINHBI. KomnuectBo CTYACHTOB Ha TaKWUX 3aHATHUAX HC MNPEBbIIIACT IMOJTOBUHEBI
akagemuueckoit rpynmel. [Ipuctymas k paboTe B J1abopaTopuu, CTYICHTY CIIEIYEeT 3HATh, YTO
m000€ HECOOTIOZICHUE PACTTMCAHUS 3aHATHI U AUCIUIUTMHBI OYJET CUYUTAThCA HApYIICHUEM €Tro
ciy)eOHbIX o0s3anHOCTeH. [IpenomaBaTenb, KOTOPHIN BIEPBBIE BCTPEUYAETCS CO CTYICHTAMH Ha
BBOJHOM 3aHSTUH, JODKEH O3HAKOMHUTH MX C OOLIMMH MpaBWJIaMHU pabOTHI B J1abopaToOpuw,
KOTOpBIE OHH 00s13aHBI HEYKOCHUTEIHHO BBIMOTHSITh.

OnnaiiH-ceMMHAP — PA3HOBUIHOCTH BeO-KOH(EPEHIINH, TPOBEICHUE OHJIAWH-BCTPEY WIIH
npe3eHTauuii uyepe3 MHTepHET B pexuMe pealbHOro BpeMeHH. Kaxaplii U3 y4acTHHKOB
HaxOJIUTCA y CBOETO KOMITbIOTEpa (CpelCTBa CBS3HM), a CBSI3b MEXIY HUMH TOJIEPKHUBACTCS
yepe3 VHTepHET mOCpeACTBOM 3arpykaeMoro MpUJIOKEHHUs, YCTAaHOBJIEHHOIO Ha KOMIIbIOTEpE
KaX10ro yuacTHuka (Zoom, Meet, Skype u ap.).

Buneoxondepenunsi — ceanc BuaeokoHdpepenicss3u (BKC) — »srto TexHomorus



MHTEPAaKTUBHOTO B3aWMOJCHUCTBHA ABYX M 0Ojee YJaCTHHKOB 0Opa30BaTEIbHOTO MpoIecca I
oOMeHa nHpopManueil B pealbHOM PeXHME BPEMEHHU.

Hcnonp3yloTcsi  MHTEPAKTUBHBIE  METOABI  OOYYEHHs: CHTyallMOHHbBIE  3aJaud,
UCCIIEIOBATEIbCKUIT METOJ OOYyYeHHUs, AEJOBbIE WIPHI, MOATOTOBKAa M IyOJIMYHAs 3aIIuTa
pedeparoB. Mcronb3yroTcs peUTHHTOBast TEXHOJIOTUS, TEXHOJIOTUHU TUCTAHIIUOHHOTO OOYyUCHHS.
Hcronb3ytoTcst HHTEpaKTHBHBIE METO/Ib O0YUEHHSI: CUTYallMOHHBIE 3a/1a9H, HCCIICI0BATEIILCKUH
METOJl 00y4eHHs, ICIOBBIE UTPHI, TOJITOTOBKA U IMyOIMYHAs 3aIIUTa pedepaToB.

TexHoJIOTUSL JJIEKTPOHHOr0 O0y4YeHHs1 (peau3yercss NpPH TOMOIIM SJICKTPOHHOM
uH(popMannoHHo-o0pazoBarensHOU cpeanl (ANOC) COI'Y npu ucnons3zoBanuu pecypco IbC,
IPY IPOBEIEHUH aBTOMAaTU3UPOBAHHOTO KOMITBIOTEPHOTO TECTHPOBAHHUSA U T. [I.).

Hcnonb3ytoTcsi  OauIbHO-PEHTHHTOBAsT CHUCTEMa  OICHKM 3HAaHWW, TEXHOJOTHH C
NPUMEHEHHEM JIMCTaHIIMOHHOTO 00ydeHus Ha rutatdopme http://Ims.nosu.ru/.

Ipumeyanus:
- Bce Buabl yueOHOU paboOThl MOTYT MPOBOJIUTHCS TUCTAHIIMOHHO HA OCHOBE JIOKAJIBbHBIX
HOPMAaTUBHBIX aKTOB.

7. YueOHO-MeToauYecKoe odecneyeHne caMoCToATeIbHOI padoThl
CamocTosaTenbHas paboTa OOyYarOIIMXCSl SBISETCS OJHUM W3 BHUAOB YYEOHBIX 3aHATUU.

CamocrosTenbHas padoTa MPOBOAUTCS C LENBIO:

— CHCTEMAaTH3allid W 3aKPEIUICHHUS ITOJYYCHHBIX TEOPETUYCCKUX 3HAHMA W TMPAKTHYCCKHX
YMEHHI 00YJarOIIUXCS CTYACHTOB;

— yrayOJNeHHs U PacIIiPEHUS TEOPETUICCKIX 3HAHUM;

— (QopMuUpOBaHUS YMCHHM HCIONB30BaTh HOPMATHBHYIO, IPAaBOBYIO,  CIIPABOYHYIO
JOKYMCHTAIUIO U CIICIHATIBHYIO JINTEPATYPY;

- (OpMHPOBAaHUS CaMOCTOSITEIPHOCTH  MBIIIICHUS, CIOCOOHOCTEH K CaMOpa3BHTHIO,
CaMOCOBEPILIEHCTBOBAHUIO U CAaMOpPEaTn3alliu;

— pa3BUTHUSA UCCIETOBATENECKUX YMEHUH.

CamocrosiTenbHass paboTa OOyYaroIIUXCsl OCYIIECTBISIETCS Ha TMPOTSIKEHUU HU3YYCHHUS BCEH
JTUCITUTUIMHBI B COOTBETCTBUH C YTBEPIKJICHHOM B YUEOHOM ITJIaHE TPYJOEMKOCTBIO H COCTOUT H3:
- paboOTBI CTYIEHTOB C JIGKIIMOHHBIMH MaTepHallaMH, IIOMCKa W aHaJIHu3a JIUTEPaTyphl H
JIEKTPOHHBIX HCTOYHUKOB WH(OPMAITUH TI0 33JJAHHOU TEME;

- BBITIOJTHEHUS 3aJJaHUi [T caMocTosTeNnbHON paboTel B DUOC COT'Y;

- U3YYEHHS TEOPETHUYECKOT0 M CTaTUCTHUYECKOr0 MaTepuana JUis MOATOTOBKH K CEMHUHApPCKUM
3aHITHSIM;

- IOATOTOBKH K DK3aMEHY.

CaMocTtosiTenbHasi paboTa CTYAEHTOB MPOBOAWTCS B BUIE MUCHMEHHBIX JOMAITHHUX
3aJlaHuil (B TOM YHCJE, Pa3HOYPOBHEBBIX 3aJlaHUi), TOJATOTOBKM KOHCIIEKTOB IO TEeMaMm
MpakTH4eCKUX 3aHATUNA. CTyIEeHThl MUCHMEHHO BBIMONHSIOT 3aJaHUsS A CaMOCTOSITENbHOM
paboThl, TONB3YSICh TEOPETHUECKUM MaTepuajaoM (JIeKIUH, yueOHas JuTeparypa U WHTEpHET-
pecypchl TO JaHHOM Teme), TMOCle Yero MPOBOAUTCS OOCYXKIEHHUE [aHHOW TEMBI O]
PYKOBOJICTBOM ITPETIOIaBaTEIIS.

Bompocel, BEIHOCHMBIE Ha CaMOCTOSITEIPHOE U3YUEHHUE, a TakKe yueOHas Jureparypa u
MGTOHH‘I@CKI/Iﬁ MaTepHan 110 OpraHI/ISaHI/II/I CaMOCTOﬂTeHBHOﬁ pa6OTBI CTy,HeHTOB OTpa)KeHI)I B
Y4eOHo-meroanueckoit kapre aucuuminHel «Heopranmueckas xumus» (Tabm. 5.1.), a Taxke Ha
caiite nucrannuonHoro oOydenuss COI'Y mmomanka cucrembr «MOODLE» mo ccwiike:
http://lms.nosu.ru/.



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

[To kaxmoil W3 TeM JUIsi CaMOCTOSTENBHOTO HW3YYCHHUS, TPHUBEICHHBIX B paboueit
MporpaMme, CTyAEHTaM CJIeyeT CHaudaja MPOYUTaTh PEKOMEHIIOBAHHYIO JIUTEPATypy U NP
HEOOXOJAUMOCTH COCTABUTh KPATKUN KOHCHEKT OCHOBHBIX MOJIOKEHHM, TEPMHHOB, CBEICHUH,
TPEOYIOIIMNX 3aTIOMUHAHKS U SBJISIOMIMXCS OCHOBOIIOJIATAIOIIMMH B ATOU TEME.

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

Jns paciumpeHust 3HaHUM 110 AUCUUILIMHE PEKOMEHIYETCS UCIO0JIb30BaTh IHTEpHET-PECYPCHI:

MPOBOJIUTH TIOMCK B Pa3IMYHBIX CHCTEMaX, TaKMX Kak OOIIHE TOMCKOBBIC CHCTEMBI:
www.yandex.ru, www.google.ru, a Takke CIEHAAIbHBIE IIOUCKOBBIE  CHCTEMBI:
www.chem.msu.su, www.chemnavigator.hotbox.ru.

3aganus AJ151 CAMOCTOATEIbHOM PadoThI CTY/I€HTOB 0 TUCUHUIIJIMHE
«buopuszuka»
CamocrosiTenpbHasi paboTa CTYIEHTOB, MPEIyCMOTPEHHAs Y4YeOHBIM ILIAHOM, JOJDKHA

COOTBETCTBOBaTh Oojiee TIIyOOKOMY YCBOCHHIO HM3y4aeMoOro Kypca, (GopMHpoBaTh HaBBIKU
UCCIIC/IOBATEIIbCKO  PadOThl M OPUEHTHPOBATH CTYJCHTOB HAa YMEHHE MPUMEHSITh
TEOPETUYCCKHE 3HAHUS Ha MPAKTHKE.

3amaHus Ui CaMOCTOSTENILHOM pabOThI COCTABISIOTCSA IO pa3feinaM M TeMaM, IO
KOTOPBIM HE TPEAYCMOTPEHBI ayIUTOPHBIE 3aHATHA, JMOO0 TpedyeTrcs IOMOIHUTEIHHO
npopaboTaTh ¥ NPOAHAIU3UPOBATH PACCMATPUBACMBI TpEroAaBaTesieM Marepual B o0beMe
3aIIaHUPOBAHHBIX YACOB.

3aiaHus 0 CaMOCTOSATENbHON paboTe MO JUCIUILIMHE MOTYT ObITh CIEAYIOIIUX BU/IOB:

® KOHCIIEKTHPOBAaHHE IIEPBOUCTOUYHUKOB U APYroi yueOHOM JIuTepaTypsl;

e rmpopaboTka ydeOHOro Marepuana (IO KOHCIIEKTaM JIeKIMH yd4eOHOH W Hay4yHOH
JUTEpaType) M IMOArOTOBKA JOKJIAJ0B Ha CEMHUHApPaX M MPAaKTUYCCKUX 3aHATUAX, K
Y4aCTUIO B TEMAaTUYCCKUX JUCKYCCUAX U ACTIOBBIX UI'PAX;

®  BBINOJHEHHE KOHTPOJIBHBIX Pa0OT, TBOPUCCKHX (MIPOCKTHBIX ) 3aaHHN;

® peIleHHE 3a/1aY;

e MOJEIMPOBAHUE U/WJIM aHAIN3 KOHKPETHBIX MTPOOJIIEMHBIX CUTYaIU;

® aHaNIM3 CTAaTHCTUYECKUX M (PaKTHYECKUX MaTepUallOB, COCTABJICHUE BHIBOJIOB HA OCHOBE
NPOBEJICHHOTO aHAIN3a | T.[I.

Pesynbrartel  caMOCTOSITEIBHOM  pabOTBI  KOHTPOJMPYIOTCS — MpEmojaBareieM |
YUNTBHIBAIOTCS MPU aTTeCTallUU CTyJAeHTa (dk3aMmeH). Ilpu 3ToM MpOBOAATCS: TECTHPOBAHHE,
SKCHPECC-0MMPOC Ha CEMHUHAPCKHUX HW MPAKTUUCCKHUX 3aHATUAX, 3aCIIyHIMBAHHUC OOKJIAI0B,
pOBEpKa MUCbMEHHBIX paboT U T.1.

CamocrosiTenbHas paboTa CTYACHTOB BKIIOYAeT BBINOJIHEHHE JOMAITHHUX 33JaHHH K
Ka)XJJOMY J1Ta0OpaTOpHOMY M MPAKTHYECKOMY 3aHATHIO. 3aJaHus COJepHKaT YCTHYIO MOJATOTOBKY
110 TEOPETUIECKUM BOTIPOCAM.

JIns TOATOTOBKM K 3aHATHUSAM CTYISHTHI TIOJIB3YIOTCS y4eOHMKaMH W y4eOHBIMH
MOCOOMSIMH, YKa3aHHBIMH B CIIHUCKE PEKOMEHJIOBAaHHOM JHUTEepaTyphbl, a TaKKe HHTEPHET-
ncToyHnkamu. Bce MCTOANYCCKUE MaTepuajbl IMPEACTABICHBI B CHUCTEMEC AOWCTAHIHWOHHOI'O
ooyuernss COI'Y (Caitir JIO COI'Y na momanke cucrembl «MOODLE» mo cchutke:
http://Ims.nosu.ru/).

MeToanyeckne peKOMEH/IAIUM 110 HANMCAHUIO pedepaToB (10KIAT0B)
Pedepar (moxnamg)— nuceMenHast paboTa, coepkalias KpaTKoe U3JI0KEHNE aKTyaTbHON
Hay4YHOW TIPOOJIEMBI U €€ COBPEMEHHOW TPAKTOBKH HAa OCHOBE IMOCJICIHUX HAYyYHBIX U3BICKAHUHN


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

mo otoii Teme. OH sBIsSETCAd MCUCTBEHHOW (POPMOII CaMOCTOSTEIHLHOTO HCCICIOBAHUS
AKTyaJIbHBIX HMCTOPHYECKHUX TMPOOJEeM Ha OCHOBE H3YUCHHUS COOTBETCTBYIOLIUX pPa3/IeiioB
y4eOHBIX MOCOOWH, crenuaabHOH MOHOTpaUYECKON JHUTEPaTyphl, a TAKXKE HAyYHBIX CTaTeH,
OTPaKAIOMIMX TOCIIECAHUN MCCIIeNOBATEIbCKIIA OMBIT B 00JaCTH M3y4aeMoro Borpoca. Pedepar
IIOMOT'aeT BbIpa0OTaTh HABBIKM U MPUEMBI CAMOCTOSITEIbHOTO HAYYHOI'O IIOUCKA, IPaMOTHOIO U
JIOTUYECKOT0 M3JIOKEHHsSI MaTepualia, CIOCOOCTBYET MPHOOIICHHIO CTYJEHTOB K Hay4dHO-
HCCJIEIOBATENLCKOM 1eATeIbHOCTH.

[TocnenoBarenbHOCTH PaOOTHI:

1. Bri6op tembl uccienoBanus. Tema pedepara BeIOUpaeTcs CTyIEHTOM Ha OCHOBE
€ro HayyHOro uHTepeca. Takke moMouIb B BEIOOpE TEMbI MOKET OKa3aTh MPENoIaBaTeb.

2. [InanupoBanue wuccieqoBaHus. BKioyaeT cocTaBieHHME IUIaHa pedepata |
KaJICHJApHOTr0 IIJIJaHa HAay4yHOro uccienoBanus. KaieHgapHbIil miaH MCClI€A0BaHUS BKIIOYAET
CICyIOIME JJIEMEHTHI: BBIOOP ©  (GOpMyIUpOBaHHME MPOOIEMBbI, pa3padoTKa TiaHa
MCCJIEIOBaHMSI U MPEBAPUTEILHOrO I1aHa pedepaTa; cOOp M M3ydeHHE UCXOAHOIO MaTepuaa,
MOKCK JIUTEPaTyphl, aHaJIN3 COOPAHHOTO MarepHualia, TeopeThdecKas pa3padoTkKa MPOOJIEMBI;
COO0O0IIIeHNE O MPeABAPUTEIBHBIX Pe3yIbTaTaX UCCIICIOBAHMS; OKOHYATEIbHBIN BapUaHT PabOTHI;
oOcyxaenue pedepara (Ha ceMUHape U T. II.).

[Tnan pedepara xapakTepusyer ero coaepkanue U CTpykTypy. OH JODKEH BKIIFOYAThH B
ce0si: BBEAEHHE, I€ OOOCHOBBIBAECTCA AKTYAJIbHOCTh MPOOJEMBI, CTABATCS LEdb U 337a4d
UCCIIEIOBaHMsI; OCHOBHAas 4acTh, B KOTOPOW pacKpbIBA€TCA COJEpP)KAHUE IPOOJIEMBI;
3aKJII0UYEHHUE, TJ1e 0000IIa0TCs BBIBOABI 110 TEME U JIAIOTCS MPAKTUUECKUE PEKOMEHIAIUH.

3. [Torick W w3ydyeHue nuTeparyphl. (s BbIABICHHS HEOOXOAMMOW JHUTEpaTyphl
cienyer o0patuThes B OMOIMOTEKY Wi K mpenonaBarento. [lonobpannyio nureparypy cieayer
3auxcupoBats cornacHo 'OCT no 6ubnuorpaduueckoMy ONMCAHHUIO POU3BECHUN TIeUaTH.

Jnia pazpaboTku pedepara J0CTaTOUHO U3ydeHUs 4-5 BaXKHEHIINX cTaTell o u30paHHOM
npobiieme. [lpu wu3ydeHuu InuTepatypbl HEOOXOOUMO BBIOMpATh MaTepUal, HE TOJIBKO
MOJITBEP K IAIOLIUI MO3ULIMIO aBTOpa pedepara, HO U MaTeprall i OJIEMUKH.

4.06pabotka Marepuana. [Ipu o0OpaboTke MOTYy4YEeHHOrO Marepuajga aBTOP JOJDKEH:
CUCTEMATHU3UPOBATh €ro IO pa3jesiaM; BBIABUHYTh U O0OOCHOBaTh CBOM TMIIOTE3bI; ONPEAETUTD
CBOIO IIO3UIIMIO, TOUKY 3PEHHUS [0 pacCMaTpuBaeMoil MpodiemMe; yTOUHUTh 00BEM U COAEepKaHHUE
MOHITHM, KOTOPBIMU TPUXOJIUTCS ONEPHUPOBATH NpU Pa3pabOTKe TeMbl; cPOpPMYIHPOBATH
ONpENENICHUsI W OCHOBHBIE BBIBOJBI, XapaKTEPU3YIOLIUME PE3YJIbTAThl  HUCCIEI0BAHMUS;
OKOHYATEJILHO YTOUYHUTH CTPYKTYPY pedepara.

5. Odopmnenune pedepara. Ilpu odopmienun pedepara  peKOMEHIYyETCS
NpUIEP)KUBAThCA cleayromux npasui: CreayeT nucath JHUIIb TO, YEM aBTOP XOYET BBIPA3UTh
CYILIHOCTh MpoOJeMbl, ee JIOTUKY; [lucaTh CTporo mociaenoBaTeNbHO, JIOTUYHO, JOKA3aTEIbHO
(mo cxeme: Te3uc — o0ocHOBaHME — BBIBOA); [Iucarh sipko, 00pazHoO, KUBO, HE TOJIBKO BCKPHIBAS
UCTUHY, HO U OTpa)kas CBOIO IO3MIIMIO, MpOMaraHAupys MOJy4deHHbIe pe3yabTarsl; [lucaTh
OCMBICIICHHO, CcOOMIofas TmpaBWia TpaMMaTHKW, HE 3JI0yHoTpednsis HayKooOpa3HBIMH
BBIPAKEHUSIMHU.

Pedepar BeImONHSIETCS B COOTBETCTBUU C TPeOOBAaHUSAMHU CTaHIIAPTOB, Pa3paOOTaHHBIX
JUIsE JTAHHOTO BHUAA JOKyMeHTOB. Pabora momkHa OBITH BBHIMOJHEHA Ha Oernoi Oymare
crangaptHoro jucta A4. Tekct MomKeH OBITh OTMEYaTaH Ha KOMIBIOTEPE B TEKCTOBOM
penaktope Microsoft Word u oTBeuaTh cieayromum TpeOOBaHUSIM: TapaMeTpbl MOJeH CTpaHHULL
JIOJDKHBI OBITH B TIpeneNiaXx: BepxHee u HuxHee — 1o 20 MM, mpaBoe — 10 MM, neBoe — 30 MM,



mpudT — Times New Roman , pazmep mpudra — 14, MEKCTPOUHBIN HHTEPBAI — MOTYTOPHBIM.
Jlenta mpuHTEpa — TOJBKO 4€pHOro nsera. Hymepamus ctpanun B pedepare I0KHA OBITh
CKBO3HOM, HAYMHAsl CO BTOPOW CTPaHULIBI.

[Tpu u3noxeHnu Marepuana HeoOX0AUMO MPUICPKHUBATHCS PUHATOTO TUIAHA.

bubnmorpaduyecknii CMCOK COCTaBISIETCS HAa OCHOBE HMCTOYHHKOB, KOTOpBIE OBLIH
IPOCMOTPEHBl U H3YY€Hbl CTYJEHTOM IpU HamucaHuu pedepara. JJaHHBIA CHHCOK OTpakaeT
CaMOCTOSITENIbHYIO TBOPYECKYIO pabOTy CTYAEHTa, UYTO IO3BOJISET CYAUTh O CTEHEHH €ro
HNOJArOTOBKM M YIiyOJlieHMM B BbIOpaHHYIO TeMaTHKy. Bcsd wucnonbp3oBaHHas JuTeparypa
pa3Melaercs B CIEAYIOIEM NOPSAIKE: 3aKOHOAATEIbHBIE aKThl, IIOCTAHOBJICHUS, HOPMaTUBHBIC
JOKYMEHTBI; BCSl yueOHas IuTeparypa B ajJ(paBUTHOM MOPSJIKE, 3aT€M CPEJCTBA MEPHOANYECKON
neyaTH B an(aBUTHOM MOPSIKE; HCTOYHUKH U3 ceTh VIHTEepHeT.

MeTtoauyecKue peKOMeHAAINH 110 UCIOJIH30BAHNI0 HH(POPMAIIMOHHO-KOMMYHHKATUBHBIX
TEXHOJIOTUil 00y4eHu st

JIns u3ydeHus: JEKIMOHHOIO0 MaTepuasa JUCUHUIUIMHBI TPUMEHSIOTCS ayIMOBU3YAJIbHBIC
(MynbTUMEIUNHBIE) TEXHOJOTHUHU, KOTOpPhIE HE OTPULIAIOT TPAJUIIMOHHBIE, MPOBEPEHHbBIC
BPEMEHEM METOJbl MPENOJABaHUs, HO, NPU OTOM, OHU TOBBIIAIOT HATJSAIHOCTD,
WH(POPMATUBHOCTh, OMEPATUBHOCTh B MoOJadye HHGOPMAIIUH, MO3BOJISIIOT AKOHOMHTH BpEMSs
3aHIATHIH.

Kaxxnoe mnpaktuyeckoe (CeMUHApCKOE) 3aHSITHE HMMEET CBOWO 0col0yio  (opmy
MIPOBE/ICHUS, CBOIO METOJOJIOTHYECKYIO CHEIU(UKY, YTO TMO3BOJSET pa3BUBATh Yy CTYICHTOB
pa3iuuHble Kak OOIIeKyIbTypHBIE, TaKk U MpodeccruoHalbHble KoMmmeTeHIuH. llocTaHOBKa
npoOJieMbl, pa30op aKTyalbHBIX KOHKPETHBIX M THIIOTETUYCCKHX CHUTYallud, CO3/IaHue
aTMocdepsl auanora Mexay MpenojaBareieM U MPyHHol Mo3BoseT padoTaTh WHANBUAYAIBHO
U B MaJbIX TIpyNrax, KOJJICKTUBHO OOCYXIAaTh ONPEICIICHHBI TeMaMH MaTepuai, a TakKkKe
WHUIUHUPOBATH CAMOCTOSITENbHYIO paboTy CTYACHTOB. [Ipu oCcMBICIEHHH COAEpKAHUS BOIIPOCOB
MPaKTUYECKHUX 3aHATHI MpecieayeTcs 1elib COOII0AaTh TPEEMCTBEHHOCTh B TPO(ECCHOHATIEHOM
Y B TBOPYECKOM Pa3BUTHUH CTYJECHTOB.

Kontponb camoctosTenbHON pabOThl CTYACHTOB MPHU3BaH CAENATh MPOIECC O0ydeHUs
Oojee 1ETOCTHBIM M OpraHu4HbIM. Ero 3amaua He ocTaBUTh 0€3 BHHUMAaHHUS JaKe, Ha TEPBbIi
B3IJISI/], MAJIO3HAYUTEIbHBIE BOPOCHI.

MeToauuecKkue YKazanusd 1Jist oﬁyqaloumxcn 0 OCBOCHHIO JTUCHMUIIJIMHBI

Bun yueOHbIX 3aHATHI Opranuzanys AesiTeIbHOCTH CTyIeHTa

Jlekuus [Tocemenue NEKIMOHHBIX 3aHATUI U KOHCIIEKTUPOBAHUE JEKIIHOHHOTO
MaTepuanga SBISETCS HEJOCTATOYHBIM YCJIOBHEM JUIS YCHEIIHOTO
yCBOGHHUS AUCUUIIIUHBL CTyIeHTYy HEOOXOIMMO CHCTEMaTHYeCKU
paboTtaTh ¢ y4ueOHOM U METOIUYECKON JTUTEPaTypOi, peKOMEH1yeMOM
M0 KaXIOMY pa3ieny JEeKTOpOM, JOTMOJHSS KOHCIEKT JEKIUN
HEOOXOMMBIMH TIOSICHCHUSIMHA, YTOYHEHUSIMU W TEPMHUHAMH I10
n3ydaemoit Teme. HeoOxoaMMo mucaTth KOHCIEKTHI JIEKIMIA: KpaTKo,
cxematudHo. [locnenoBarenbHO (PUKCUPOBATH OCHOBHBIE TIOJIOKECHHUS,
BBIBOJIBI, (POPMYITUPOBKH, OOOOIICHUS; MMOMEYATh BAXKHBIE MBICIIH,
BBIJICIISITH KITFOUEBBIC CIIOBA, TEPMUHBL. [IpOBEpATH TEPMHUHBI, TOHATHN
C TOMOIIBID  DHIMKIOMNEIWW,  CIOBapei, CHOPaBOYHHKOB C
BBINTUCHIBAHUEM TOJKOBaHWK B TeTpaab. (OO003HAYHUTH BOMPOCHI,
TEPMHHBI, MaTepHall, KOTOPbIA BBI3BIBAET TPYAHOCTH, MOMETHTH W
MONbBITAaThCS HAWTH OTBET B PEKOMEHAYyeMou Jsmteparype. Eciu




CaMOCTOSITENILHO HE yJaeTcsl pa3o0paTbcs B MaTepuaie, HeoOX0IUMO
chOopMyIMpOBaTh BOIIPOC U 33/1aTh MPETOAaBaTet0 Ha KOHCYIIbTAIUH,
Ha [IPAKTUYECKOM 3aHSITHH.

JlabopaTopHoe
3aHATHE

JlaboparopHble ~ 3aHATHS ~ HampaBlIeHbl HAa  (OPMUPOBAHUE
MPAKTUYECKNX YMEHHWH, CBS3aHHBIX C OpraHu3aluedl aKTUBHOTO
B3aMMOJICHCTBHSI  YYaCTHHUKOB O0pa3oBaTeIbHOrO Impolecca 1o
W3YYCHHUIO MaTepuaia, 3aKpeIUICHHEe NPaKTUYeCKUX HAaBBIKOB JUIs
peurenus npodeccrnoHaNbHBIX 3anad. [Ipu MOATrOTOBKE K 3aHSTHUSIM
HEOO0XOMMO MOBTOPUTH JICKIIMOHHBIA MaTepHal 10 M3y4aeMoi Teme,
W3YYHUTh MaTepHuall, PCKOMECHIOBaHHBIN IMpernoaBaTesieM MO CIHCKaM
muteparypsl. [ToaroroBka k 1a00paTOPHBIM 3aHATHSM MIPECIICIYET JIBE
OCHOBHBIC IIEJIM: TIEPBOE - MOBTOPEHHE M3YyYEHHOTO MaTtepuana. [lyis
ATOTO WCIOJIB3YIOTCSI KOHCIEKTBI JICKIUH, pEKOMEHJO0BaHHAs 15
OCHOBHAs M JIONOJHHUTEJIbHASA JIUTEpaTypa; BTOpoe - yriiyOieHue
3HaHWil 1o Teme. JlabopaTopHbIe 3aHATHS CIIY)KaT JJIsl 3aKPETUICHUS
TCOPCTUUCCKHUX OCHOB, Hn3j1aracMbIix B JICKIIUAX, MOJIYYCHUA
MPAKTUYECKUX HABBIKOB pelieHus npodeccuoHalbHbIX 3amad. OHu
opoxoadaT € HMCIIOJBb30BAaHUEM CTCHAOB, MCTOAUYCCKHX yKa3aHPII>i,
y4eOHO-HATJISAHBIX TOCOOMIA, B KOTOPBIX OTPaXEH HEOOXOJAUMBIN
MHUHUMYM 3aJia4 ajid OCBOCHUA pa3aciioB M TEM JUCHUIIIMHBI.
3aBepIiaroliel 4acThio J1a00opaTOpHOU padoTHI siBisgeTCs oopmiieHHe
B paboueii Terpanu otueta. CopepkaHue oT4eTa ONpPEACIAeTCS TEMOU
3aHSATUS U MOXKET BKJIFOYATh B ceOs BOMPOCHI Pa3IMYHOIO XapakTepa.
Tak mpu npoBeAcHUH J1TAOOPATOPHON PabOTHI B COCTaB OTYETA MOTYT
BXOJIUTH: KPATKOE OMMCAHUE METOJMKH BBIMIOJHEHUS pabOThI; cxema
1a00paTOpHON YCTAaHOBKH; HEOOXOJMMBIC pacueThl 10 00paboTke
MOJyYeHHON HH(OpMAIMK, aHaIu3 IOJYUYCHHBIX JAHHBIX W oOliee
3aKJIFOYCHUC (BI)IBOI[I)I). I[OHOJIHI/ITGJH)HI)IG U HWHIUWBHUAYAJIBHBIC
TpeOOBaHUSI M3JIOKEHbI B METOJIUYECKHUX IMOCOOMSIX K KaKIOU
nabopaTopHo pabore

ITncoMmeHnHbIe
JOMAalIHHEe 3aJaHud
(KOHCIEKT)

3HAKOMCTBO C OCHOBHOM U JIOIIOJHUTENIBHOM JINTEPATypPOH, BKIIIOYas
CIIPaBOYHBIC U3JaHHA, 3apy6e>1<Hme HCTOYHHUKHU, KOHCIICKT OCHOBHBIX
MOJIOKEHUH, TEPMHMHOB, CBEACHUH, TpeOyloIUX 3allOMUHAHUS U
SBJIAIOIIMXCSL OCHOBONoJaramomumMu B 3Tod Teme. CocTaBieHue
KOHCIIEKTOB I10 IPOYUTAHHBIM JINTEPATYPHBIM HCTOYHUKAM U JP.

HpI/I IIOATrOTOBKE K 3aHATHIO H€06XOHI/IMO OPHUCHTHUPOBATECA HaA
KOHCIIEKTBHI JIEKIIUH, PEKOMEHAYEMYIO JINTEPATYPY.

ITo K&)I(I[Ofl H3 TEM U1 CaMOCTOATCIIBHOTO U3YUYCHU, IPUBCACHHLIX B
paboueil mporpamme, cienyeT cHadajla MpOYUTaTh PEKOMEHIOBAHHYIO
JIUTEpaTypy U TpU HEOOXOJAMMOCTH COCTaBUTh KPATKUH KOHCIIEKT
OCHOBHBIX  TIOJIO)KEHUHM,  TEPMHUHOB,  CBEIEHHH,  TpeOyIOLINX
3alIOMHHAaHUA U ABJIAIONINXCA OCHOBOIIOJJIArarOuinuMu B J9TOH TeMe.

JUia  pacmiupeHMsi 3HaHUM 1O  JUCHMINIMHE  PEKOMEHAYETCS
HCIIONb30BaTh IHTEpHET-pECYpCHI:

NPOBOJUTh TMOUCK B PA3JIMYHBIX CHUCTEMaxX, TakuWX Kak oOIme
MOMCKOBBIE CHCTEeMBI: www.yandex.ru, www.google.ru, a Ttaxxe
CIEIMAJIbHBIE IOMCKOBBIE CUCTEMBI:

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

KonTposbnas padora

[lens KOHTPOJBHON pPabOTHl - MPOBEPKA Pa3BUTHS HAaBBIKOB,
YCBOEHHUSI W 3aKpEIUICHUS MaTepualia, IMOJIYYEHHBIX IIPU H3yYEHUU
JTUCLUUIUIMHBL, ¥ BBINOJHAETCS CTYJIEHTaMU 3a0YHOTO OOYYEeHHS.
Pa6ora BBIIIOJIHSIETCS 10 WHJUBUAYAIbHBIM 3a/laHUsIM




MaIIHnHOITMCHBIM U1 PYKOIINCHBIM TEKCTOM. Pa6ora JacT
BO3MOXHOCTb YCTAHOBUTBH CTCIICHb YCBOCHUA MaTCpHalla U YMCHUC
IIPHUMEHATH 3HAaHHWS, IIOJTYYCHHBIC ITPHU U3YYCHHUU TUCHUILIMHBI. Pa6oTta
CHOCOGCTByeT OBJIAICHUIO MAaTCpUAIOM, IPUBUBACT HABBIKU B
CaMOCTOATCIIbHOM PCIICHHUH INPAKTHYECKHUX BOIIPOCOB U B pa60Te C

JIUTEPATypPOM.

JK3aMeH (YCTHBII) OreHka OTBETa Ha 3K3aMEHE MPOBOJUTCS B COOTBETCTBUHU C
[TonoxxeHneM o OaTbHO - PEUTHHTOBOM CHUCTEME OIICHKH 3HaHUUN
cryaentoB COI'Y.

8. OneHoYHbIE CPeICTBA I TEKYIIEr0 KOHTPOJIsl yCIIeBA€MOCTH,
PYOeKHOM aTTecTAllii U MPOMEKYTOUHOM ATTECTALUMM 110 UTOraM OCBOEHMSI
AMCUMILINHBI

Pabouass mporpamMmma npeaycMaTpuBaeT MPOBEACHUE JEKIUOHHBIX W IPAKTHUECKUX
3aHATUN, a TakKe CIEAYIOUMe BHABI paboOT: CaMOCTOATENbHYIO paboTy CTYIEHTOB IO
MOJIFOTOBKE YCTHBIX COOOILEHUM, HAIMCAHUIO JOKJIAJ0B M 3CCEe, IOJArOTOBKY INpe3eHTaluil u
o0CyXXJIeHUH MO TeMaM JUCIUILIUHBI - pa0OTy B aKTUBHOM M MHTEPAKTUBHOU (hopMax.

Pabouas nporpamma npeanoaraet TEKyIui 1 NPOMEKYTOUHBIA KOHTPOJIb 3HAHUH.

Texywuti KOHMpOIbL — 3TO HENPEPHIBHO OCYIIECTBIISIEMbIA MOHUTOPUHT YPOBHS YCBOEHUS
3HaHUU U (OPMUPOBAHUS YMEHUHN M HABBIKOB B TCUCHUE CEMECTpa Wi yaeOHOoro roja. Tekymmii
KOHTpPOJIb 3HAHWW, YMEHHH ¥ HaBBIKOB CTYACHTOB OCYIIECTBISIETCS B XOJ€ Y4EeOHBIX
(ayAMTOpHBIX) 3aHATUH, MPOBOAUMBIX IO pacnucaHuto. dopMaMu TEKyIIEro KOHTPOJIS
BBICTYMAIOT OMPOCHI HA CEMHUHAPCKUX U MPAKTUYECKUX 3aHATHUAX, a TaKkKe KopoTkue (10 15 muH.)
3a/laHus], BBINOJIHAEMbIE CTYAEHTaMU B Hayajle JIEKIUU C LENIbI0 MPOBEPKH HATW4Ms 3HAHMM,
HEOOXOAMMBIX Il YCBOCHHUS HOBOTO MaTepualia Wi B KOHIIE JICKIIMU JJISl BBISCHEHUS! CTEIICHU
YCBOEHUS U3JI0KEHHOT'O MaTepHraa.

Pyb6eoicnviii konmpons OCyIIECTBISETCS 10 OKOHYaHWM HM3Y4YEHHs Marepuana MOAyls B
3apaHee yCTaHOBJIEHHOE BpeMs. PyOexHbIi KOHTPOJIb MPOBOJUTCS C IEJIBIO OIpeNeleHus
KayecTBa YCBOEHHS MaTepuaia yueOHOro MOAYJIs B LieJIoM. B TedeHue cemecTpa mpoBOAUTCS /1BA
TaKUX KOHTPOJbHBIX MEPONPUATHUS IO TpaduKy.

BAJUIBHASA CTPYKTYPA OLIEHKMN.

Musm. Makec.
KOJI-BO KOJI-BO
dopmMa KOHTPOJIA
0aJ10B 0aJ10B
Texyuyan oyenxa CTyJCHTA B TEUEHHUE 1-8 HENETN COCTOUT H3: 0 25
e  BrhIlIOJTHEHNE NMUCHbMEHHBIX JIOMAIIHUX 3aJaHUH 110 TEMaM 3aHATUN U
CaMOCTOSITEeIbHON paboThl (KOHCTIEKTOB) —9 0
e [loaroroBka v OTBETHI HA MPAKTHYECKUX 3aHATUAX (KOJUIOKBHYMBI) —
1608=806
e [loaroroBka ¥ BHINIOJIHEHHE JIAOOPATOPHBIX paboT - 1 6@ 8 =8 &
1-a pybescnan nucomennas KOHmpoavHas paboma 0 25
Texyuyaa oyenxa ctynenta B teueHue 10-17 Henenu cocTOUT H3: 0 25
e  BrhIlloJTHEHNE MMCHbMEHHBIX JIOMAIIHUX 3aJaHUM 110 TEMaM 3aHATHN U
CaMOCTOSITEIbHON paboThl (KOHCIIEKTOB) — 9 @



IMoaroroBka v OTBETHI Ha MPAKTUIECKUX 3aHATHUAX (KOJIIOKBHYMBI) —
1608=86
[ToaroToBKa 1 BHIIIOJTHEHHUE JTAOOPATOPHEIX padboT - 1 6@ 8 =8 ©

2-51 pybescnas nucbMeHHAs KOHMPOAbHAs padoma

0

25

Hmozo 0

100

KoutpoJsbHble 3aganus (1eMOBepCHH) IJIA OLEHKHM 3HAHMI, YMeHHMi, HABBIKOB H
(mi1k) ombITAa JAEATEJbHOCTH, XaPAKTEePU3YIIMX 3TANbl (JOPMUPOBAHUS KOMIIETEHIUI B
npoiecce 0OCBOEHUs1 00Pa30BaTeJIbHON MPOrpaMMbl

1) TunoBble 3a7aHus A1 NPAKTHYECKUX (J1200PATOPHBIX) 3aHATHI

OcBoenne anreopsl 4-¢ BEKTOPOB B TCH30POB.

Paz36op 3amau mo C.T.O.

YMenue mnpuMmeHsTh mpeoOpazoBanue Dypre mns permenus AuddepeHTHaTEHBIX
ypaBHEHUI

MeTombl TeOpHH QYHKIIMHA KOMITIEKCHOM MEPEMEHHOM IS 3a/1a4 DIISKTPOTUHAMUKH.
IloBTOpEHKE 37IEMEHTOB BapHALIMOHHOTO HCUUCIEHUS.

OHepaHI/IOHHOG HUCYHCIICHUC KaK MCTOA PCIICHUA HCKOTOPBIX 3a1a4 3JICKTPOJNHAMUKU.

Onenka

Kpurepuii oieHKH yCTHOTO ¥ NIMCbMEHHOI0 0TBETA
HA MPAKTHYeCKOM 3aHATHH

ConepxaHue OTBETa COOTBETCTBYET OCBELIAEMOMY BOIIPOCY, IOJIHOCTBIO PAcKpbITa B
OTBETE TEMA, OTBET CTPYKTYpHUPOBAaH, NaHbl MPaBWIBHBIE apTyMEHTUPOBAaHHBIC OTBETHI
Ha YTOYHSIOIIME BOIPOCH], IEMOHCTPUPYETCS BBICOKUI YPOBEHb YUacTUs B IUCKYCCHH.

ConepxaHue OTBETa COOTBETCTBYET OCBELIAEMOMY BOIIPOCY, HOJIHOCTBIO PAcKpbiTa B
OTBETE€ TEMa, MAAHbl IpaBHIBHBIE, ApPTyMEHTHPOBAHHBIE OTBETHl HAa YTOYHSAIOIINE
BONPOCBI, HO HMEIOTCS HETOYHOCTH, IPH 3TOM OTBET HECTPYKTYpPHPOBaH W
JIEMOHCTPHUPYETCS CPEAHUN YPOBEHb YYaCTHsI B TUCKYCCHHU.

Copep:xaHne OTBETa COOTBETCTBYET OCBEIIAEMOMY BOIMIPOCY, HO MPH TOJTHOM PAaCKPBITHH
TEMBI UMEIOTCSI HETOYHOCTH, JAHbI IPaBUIIBHBIE, HO HE apTYMEHTHPOBAHHBIE OTBETHI Ha
YTOYHSIFOIIKE BOMPOCHI, TEMOHCTPUPYETCS HU3KUN YPOBEHB y4acTHsl B TUCKYCCHHU, OTBET
HECTPYKTYPHPOBaH, MHGOPMAITUS TPYAHA JUTSL BOCIIPHSTHSL.

Copep:xaHne OTBETa COOTBETCTBYET OCBEIIAEMOMY BOIIPOCY, HO MPH TOJTHOM PACKPBITHH
TEMbl HMEIOTCSI HETOYHOCTH, JAEMOHCTpUpYETCsl ciaboe BiaJeHHE KaTeropHajIbHBIM
almapaToM, JaHbl IIPABWIBHBIC, HO HE apryMEHTUPOBAHHBIE OTBETHl Ha YTOYHSIOLINE
BOIPOCHI, YU4aCTHE B JUCKYCCHH OTCYTCTBYET, OTBET HECTPYKTYPHUPOBaH, MH(opMarms
TpYAHA JUIsl BOCIPUSTHSL.

2)Tematuka pedepaToB 1J151 CAMOCTOSITEJILHOI padoThl (1151 pOpMUPOBAHUS
komnerenuuii Ik-1, IK-3)

=

~w

Cdopmynupyiite noctynarsl JiiHIITEHHA. J{aliTe CBOE TOHUMaHUE.

[TonsiTHE MHTEpBaTa MEXTY COOBITUSIMH. Bubl HHTEpBaOB. 4-€ IPOCTPAHCTBO
MuHKOBCKOTO.

BriBoa npeobpazoBanuii Jlopenua.

KoBapraHnTHOCTh 3aKOHOB (PU3UKHU — YTO O3HAYAET?

Tononorust npoctpancTBa Munkosckoro. Merpuueckuii Tenzop. Kak ero
IIPUMEHSOT?



6. Jlarpamxuan cBo6ogHo# yactuusl B C.T.O.

IMomyunTs Gynkuuo I'amunsToHa 1 BeiBecTH Gopmyny E = mc?.

8. 4-e moTeHIMaN ANEKTPOMATHUTHOTO TOJISI B KOBapuaHTHOH Gopme. Kak on
CBsI3aH C HAOJ0AeMbIMU BEIMYMHAMU TOJIS?

9. KannOpoBouHasi HHBAPHAHTHOCTb.

10. B3aumoneiicTBue 3apsizia ¢ 1ojeM KakuM ciaaraeMbIM 1aércs B QyHKIMOHAe?
O6ocHOBaTB.

11. YpaBHeHUs ABMKEHUS 3aps/ia B 3aIaHHOM I0JIe B 000uX popmax.

12. Jlarpamxuan u ['aMmunberoHnan 3apsaa B npucyrcrsuu 2. M.I1.

~

13. Tenzop 2.M.II. [IpeobpazoBanue JlopeHa as EunH.

14. Tlonubrit GyHKIIMOHAT NEUCTBHS I CUCTEMBI «3apsiabl + money. Ero
000CHOBaHHE.

15. YpaBaenue MakcBeiia (0e3 BbIBOIA).

OueHOYHBIH JUCT 32U THI pedepaToB (10KJIAT0B)

Ouenka Kpurepuii oieHKH KpaTKoro coooumeHus

5 ConepxaHue KpaTKOrO COOOIIEHHS COOTBETCTBYET OCBEIIAEMOMY BOIIPOCY, TeMa
MOJTHOCTBIO  PAcKphITa,  COOOLICHHWE  CTPYKTYpHUPOBAHO,  JaHBl  IPaBUIIbHBIC
apryMEeHTHUPOBaHHBIE OTBEThl HA YTOYHSIOUINE BOIPOCHI, JIEMOHCTPUPYETCS BBICOKUM
YPOBEHB Y4acTHsl B AUCKYCCHHU.

4 ConepxaHue KpaTKOrO COOOIIEHHS COOTBETCTBYET OCBEIIAEMOMY BOIIPOCY, TeMa
MOJTHOCTBIO ~ pacKkpbITa, JaHbl IPaBUIbHBIE, ApPryMEHTHPOBAHHbIE OTBETHl Ha
YTOUHSIIOIIME BOMPOCHl, HO MMEIOTCS HETOYHOCTH, NPU ITOM COOOLICHHE  He
CTPYKTYPUPOBAHO U AEMOHCTPUPYETCS CPEIHUHI YPOBEHb YUACTHS B IUCKYCCHH.

3 CopnepxaHue KpaTKOro COOOIIEHHS COOTBETCTBYET OCBEIIAEMOMY BOIPOCY, HO MpHU
MOJTHOM PAaCKpPBITUM TEMBl HMMEIOTCSI HETOYHOCTH, JdaHbl IMpaBWIbHBIE, HO HeE
apryMEHTUPOBAHHbIE OTBETHl HA YTOUHSIOIIME BOIPOCHI, AEMOHCTPUPYETCS HU3KHUN
YPOBEHb Y4acTHs B JUCKYCCHH, COOOLICHNUE HE CTPYKTYPHUPOBAHO, HHPOPMALUS TPy IHA
JUTSL BOCIIPUSTHSI.

2 CopneprkaHue KpaTKOro COOONICHUS COOTBETCTBYET OCBEIIAEMOMY BOIPOCY, HO MpHU
MIOJTHOM PAaCKpPBITUM TE€Mbl MMEIOTCSI HETOYHOCTH, JEMOHCTpUpYETCs ciaboe BialeHHe
KaTeropuajbHBIM aIllapaToM, JaHbl IPaBUJIbHbIE, HO HE apIyMEHTHPOBAaHHBIC OTBETHI HA
YTOUHSIIOIIME BOMPOCHI, YYacTHE B JHCKYCCHH OTCYTCTBYET, COOOIIEHHE He
CTPYKTYPUPOBAaHO, MH(POPMAIHSI TPYAHA JUISI BOCIPHSATHSL.

3) Bonpockl 1 32124 K py0e:KHBIM KOHTPOJIbHBIM padoram (OIIK-2, OIIK-3):

3anaum k 1-oii pyOexHOii:

1. [TokazaTs, uTo eciu TeH30p A;j;, — CHAMMETPUYHBIN,

a Bj—antucuMmMeTpuyHbli, T Bj Aj, = 0.

2. Berunciutsgrade (r)umm div(e(r) = 1).

3. BrIpa3uts cKOpOCTh YaCTHLIBI qupe3 et I/IMl'IyJ'IBC_ﬁ.

4. Teno nBMXETCS ¢ PENIITUBUCTCKON CKOPOCThIO V depes ras ¢ KOHIEHTpaluel N1 MacCoi 4acTHIL

m. Haiit maBnenme P, mpomsBeseHHOE Ta30M Ha TEJIO NMPH YIPYTHX CTOJKHOBEHHUSX YACTHII Ta3a C

TEJIOM.
5. BeIpasuTh Apyr yepe3 Japyra BEKTOP CHIIBI, JSHCTBYIOIICH HA YacTHIly B JJaOOpPaTOpUH (Fyus
CUCTEME TTOKOS (F).

CKopOCTb-V.



2-ast KOHTPOJIbHAS:

1. YacTHIa ¢ MArHUTHBIM MOMEHTOM |1 ~ M THPOMArHUTHBIM OTHOILEHUEM Y HAXOIUTCS BO
BHEIIHEM OJHOPOIHOM 1oje H 7.

2. BBISCHUTB XapakTep JBHKEHHS L .

3. Yactuia, o0nazaromas MOMEHTOM [ , PABHOMEPHO IBMIKETCA CO CKOpocThio V .
Haiinure e€ MarHuTHOE 10JIE, CO3/1aBa€MOE B JIAOOPATOPHOM cUCTEME KOOPAUHAT.

4. 3amano pacmpemenenue 3apsga  p=p(r ). HaliTm nOTEHIMan  CO31aBAEMOrO

3eKTprdecKoro moius B (o) R ™.

IIpoMe:KyTOUHBIH KOHTPOJIb - UTOTOBAsi OLICHKA 3HAHMI CTYIEHTA, OCYILECTBISETCS MO
HAKOIUTENEHOH CHCTeMe CYMMHpPOBAaHHMEM OaJlIoB, IIONYYEHHBIX B IIPOLECCE TEKYIIEro M
PYOEKHOTO KOHTPOJIS.

®opMa NpPOMEKYTOUHOTO KOHTPOIIS — SK3aMEH.

[IpoBeaeHHEe TEKYIIEro M IIPOMEKYTOYHOTO KOHTPONS 10 AMCLHIUIMHE OCYIIECTBIISCTCS B
cootBercTBu ¢ [Tonoxennem COI'Y.

Meroauka GOpMHPOBAHMS Pe3y/ILTHPYIOLIEH OleHKH’

B xozie TexyIiero KOHTposst CTyaeHThI MOTyT Haopats 0-100 6asuios:

1 —s1 pyOesKHAs ATTECTAIMA - MAKCUMAJIBLHO 50 0aJ/J10B; M3 HUX:

Ot 0 510 25 6anoB (pyOekHas arTecTanus) — TECTUPOBaHKE B IeHTpe TectupoBanust COI'Y
WA KOHTPOJIbHAsI padoTa,

Or 0 no 25 OamnoB(TeKyllas OLIEHKa) — akTHUBHas paboTa 3a JaHHBIA MEpHOj Ha
CEMHHAPCKUX (MPAKTHYECKUX ) 3aHITUAX

2-51 pyOeKHASI ATTECTAIMSA — MAKCHMAJILHO 50 0a/1JI0B; U3 HUX:

Ot 0 110 25 GannoB (pyOekHas aTTecTalus) — TECTUPOBaHUE B LieHTpe TecThupoBanus COI'Y;

Ot 0 10 25 GanioB (TeKymas OlIEHKa)— aKTUBHAs paboTa 3a JaHHBIN [epros Ha
CEMHHAPCKUX (MPAKTHYECKUX ) 3aHITUAX

[IpomeKyTOUHBINM KOHTPOJIb:

Jnst 3x3amMena:

3a yCTHBIN OTBET Ha dK3aMeHe CTyAeHT noiydaet 0-50 6aos.

CTyneHTbl, NOJYYHUBILUE B X0/I€ TEKYILEro U pyOeKHOro KOHTposIst 56-100 6anos,
ABTOMATUYECKHU MOy4YaroT «DK3aMEH».
PesynbTupyromas omeHka ckiaasiBaeTcs o coorserctBytoiieii bPC popmye.

IIIxaa HTOrOBOM aKaIeMHYECKON YCIIEBAEMOCTH CTYACHTOB
10 M CUMILIMHE

Cucrema onenoxk COI'Y
dopma KOHTPOJIS CymmMma 6aj1j10B HazBanue
86 - 100 OTJIMYHO
DKk3ameH 71-85 XOpOIIIO
56-70 YJIOBJIETBOPUTEIHHO
Jauér 56-100 3a4TEHO
0-55 HE 3a4YTEHO

! TlonosxeHue 0 TeKylleM KOHTDOJIE YCIIEBAEMOCTH M IIPOMEXKYTOYHON aTTecTalMu OOYdarol[uxcs Mo
o0pa3oBaTeNbHBIM TNPOTpaMMaM  BBICIIETO 00pa3oBaHMS — TIporpamMmaM OakajaBpuaTa, MarucTpaTrypsl H|
cnermanuteta B COI'Y (B mocnenneit penakuuu ot 08.07.20 . Ip. Ne 173).

2 B cootsercteuu ¢ IMonoxenneM o BPC oleHUBaHus 00Y4aroMIMXCS OYHON (OPMBI O 0OpPa30BATEbLHBIM
IporpaMMaM BBICIIEr0 OOpa3oBaHMSA — IMporpammaM OakamaBpuata u crnenumamutera B ®I'BOY BO COI'Y (ot
05.03.2018 ., ip.Ne 47)



3adeT MpOBOAMTCS B YCTHOU (hopme.

Kpurepuu onenku

- OIICHKA «3a4YTEHO» BBICTABIISAECTCA O0YUaIOLIEMYCs, €CJIM OH TIyOOKO U MPOYHO YCBOUII
IPOrpaMMHBIM  Marepuaj, IOKa3aJl TOTOBHOCTh K CaMOpPa3BUTHIO, CaMOpeaau3aluiy,
HCIIOJIb30BAaHUIO TBOPYECKOrO MOTEHIMANa, CHOCOOHOCTh K CaMOCOBEPIIEHCTBOBAHHMIO Ha
OCHOBE TpPAJUIMOHHON HPABCTBEHHOCTH, HCYEPIBIBAIOIIE, IIOCIEN0BATENbHO, JIOTUYECKU
CTPOIHO €ro M3Jaraer, yMeeT TECHO YBS3bIBaTh TEOPUIO C MPAKTUKOMN, CBOOOAHO CIIPaBIISIETCS C
3aJauaMi  [OMCKAa HEoOXoauMoN uH(pOpMalMM B CHOPABOYHBIX U HMHTEPHET-PECypcax,
UCIIOJIB3YET B OTBETE MaTepuall CIOBApPEW, NMPABWIBHO U TBOPYECKU CTPOUT JUATOTHYECKYIO
peub, BiIaJieeT HaBbIKaMH T'OBOPEHUs, TUCbMa, YTEHHUS U IlepeBojia ¢ 00beMe, He0OX0IUMOM ISt
OCYIIECTBIICHUS TPO(HECCUOHATILHON e TEIbHOCTH;

- OLIEHKA «HE 3a4TE€HO)» BBICTABIISIETCA 00yYaroIeMycsl, KOTOPbI HE 3HAET 3HAYUTEIIbHOMN
YacTU MPOrpaMMHOr0 Marepuana, He IOKa3aJl JOCTaTOYHOW T'OTOBHOCTHM K CaMOpa3BUTHIO,
camMopealn3allii,  HUCIOJIb30BAaHUIO  TBOPYECKOrO  IOTEHIMANA, CIIOCOOHOCTH K
CaMOCOBEPILICHCTBOBAHUIO HAa  OCHOBE  TPAJMLMOHHOM  HPABCTBEHHOCTH,  JIOIYCKAaEeT
CYILLECTBEHHbIE OLUIMOKHU, HEYBEPEHHO, C OOJIBLIIMMH 3aTPYAHEHUSIMH BBIIIOJIHAET IPAKTUUECKUE
3aJ]aHus 10 MPOBEPKE HABBIKOB FTOBOPEHMSI, YTCHHS U TIEpeBO/ia TEKCTa B 00beMe, He0OX0IUMOM
JUTSL OCYIIECTBIICHHSI TPO()ECCHOHAILHON A TEITbHOCTH.

Bomnpocs! 1i1st noaroroBku K 3k3ameny (OIIK-2, OIIK-3):

I.1 Haitru momyab 4-e Bekropa A; = {—1,0,1,1}.
0

3

-1

|.2 Haiiti Mmoayis 4-¢ Bekropa A; = {0,1, —1,1}.
0

4

-3

|.3 Haiiti Moy 4-€ Bekropa A; = {2,—1,—1,1}.
0

1

1

|.4Haiitu moayib 4-e Bektopa A; = {2,2,0,0}.

0

1

2

|.5Haiitu Mmoayins 4-¢ Bektopa A; = {3,2,2,1}.

0

2

1

|.6Haiitu Mmoayis 4-¢ Bextopa A; = {3,—2,—1,2}.
0

2

1

|.7Haiitn Mmoayis 4-¢ Bextopa A4; = {0,0,1, —1}.
-2

-1

1

1.8 Haiitu Maccy ABHKYIIErocs co ckopocThio © = (1/10)*c Tena , eciiu ero Macca nmokost mgy = 1, ¢ —
CKOpOCTh CBETA.



1,005

1,01

1,02

|.9HaiiTi Maccy ABMKYILETOCS CO CKOPOCThIO U = (2/10)*c Tena , eciu ero macca mokost mgy = 2, C —
CKOpOCTh CBETA.

2,02

2,04

2, |.10HaiiTi Maccy nBrkyIerocs co ckopocthbio v = (3/10)*c Tena , ecim ero mMacca mokost my = 3, C —
CKOPOCTh CBETA.

3,08

3,15

3,2

I.11Haiit; Mmaccy nBmxyterocs co ckopoctsio v = (4/10)*c Tema , ecu ero Macca mokost mg = 4, ¢ —
CKOpOCTh CBETAa.

4,3

4.4

4,5

I.12Hatitu Mmaccy nBuxkyIierocsi co ckopocthio v = (7/10)*c Tena , eciau ero Macca mokost mg = 7, C —
CKOPOCTh CBETA.

8,5

9,5

10

I.13Haiiti Mmaccy nmBmKyIerocsi co ckopocthio v = (6/10)*c Tema , ecu ero mMacca mokost mg = 6, C —
CKOpOCTh CBETA.

7

7,2

7,5

I.14Haiiti Mmaccy nBrmxyterocs co ckopoctsio v = (9/10)*c Tema , ecnu ero macca mokost mg = 9, € —
CKOPOCTB CBETA.

12

20

25

Il-as 3amaga(10 6amioB)
I1.1 BBIYHCITUT MOYJTh POTOPA BEKTOPA A= {xy,z, x}B Touke 7 = {0,0,1}.
0
1,5
2
1.2 Boraucauts Moztyls potopa Bektopa A = {xy, z, x}B Touke 7 = {1,0,0}.
1
2
3
1.3 Berauciuts MoftyIis poTopa BekTopa A = {zy, xz, yx}B Touxe 7 = {0,0,1}.
0
1,5
2
1.4 Boiumcants Moyl potopa Bektopa A = {zy, xz, yx}B Touke 7 = {1,1,1}.
0
1,5
2
1.5 Boiumcants Moyl potopa Bektopa A = {zy, x, z}B Touxe 7 = {0,0,1}.
0
1
2



1.6 Boumcauts Moyl potopa BekTopa A = {2y, x, z}B Touxe # = {1,0,0}.
0
1
2

1.7 BerauciuTs MoZyIs poTopa BekTopa A = {zy, x, 2z}B Touxe 7 = {0,1,0}.

0

1,5

2

1.8 BbIancinTs MOfylIb poTopa BekTopa A = {2xz, 2yx, 2zy}B Touke 7 = {0,1,0}.

0

1

2

11.9BbIancinTs MOMIIb poTopa BekTopa A = {2xz, 2yx, 2zy}B Touke 7 = {—1,0,1}.

1

2

3

I1.10BbramciuTs Moxyis potopa Bektopa A = {x2 + y2,y2 + 22,22 + x2} touxe 7 = {0,1,0}.
2

2,5

3

I1.11Bbrauciuts Moxyis potopa Bektopa A = {x2 + y2,y2 + 22,22 + x2}B Touxe # = {—1,0,1}.
2

2,5
3

I1.12BbIancanTh MOLYIIb poTopa BekTopa A = {2y — z, 2z — x, 2x — y}B Touxe # = {1,1,1}.

= ~Nu s

|.13Bbraucuts Moxyns potopa Bektopa A = {2y + z,2z + x, 2x + y}B Touke 7 = {1,1,1}.

= OTwN

.14BBI4uciuTh MOJIYJIb POTOPaA BEKTOPA A= {sin(yz), cos(zx), sinxcosy}s touxe 7 = {0,0,7}.

WN -

I1-as 3amaga(10 6amioB)
I11.1 Beraucaute ckopocTs 3apsaa =1, ¢ Mmaccoit M= 1, B MOMEHT BpeMeHut=1, B HEPEeIATUBUCTCKOM
npeiesnie Py IBIKEHUN B OJTHOPOTHOM 3JICKTPUIECKOM II0JIE E= {2t, 4,0}.Hauanbnas ckopocts Vy = 0.
3
4
5
I11.2 Beraucauts ckopocTs 3apsana =1, ¢ maccoit m= 1, B MOMEHT BpeMeHut=1, B HEpPeIATUBUCTCKOM

npejaesie Npyu IBUKEHUU B OTHOPOJHOM 3JIEKTPHUUECKOM I10JIE E= {2t, 2,0}.HawansHas ckopocts V, =
{0,1,0}.

g~ w

[1.3 Beraucnuth ckopocTh 3apsijia =2, ¢ maccoid M= 1, B MOMEHT BpeMeHut=1/2, B HepeIsITHBUCTCKOM

MpeJese NpU ABMKEHUH B OJJHOPOJIHOM 3JIEKTPHUUECKOM I10JIE E= {3,2t, 0}.Hawansnas ckopocts V, = 0.
3
4



5
I11.4 Beraucauth CKOPOCTh 3apsaa (=2, ¢ Maccoii M= 1, B MOMEHT BpeMeHut=1/2, B HEpEIATUBUCTCKOM

npejiene Npy ABMKEHUU B OAHOPOIHOM JIEKTPUUYECKOM TOJIE E = {3,2t,0}.Hauanbhas ckopocth Vy =
{1,0,0}.

3

4

5

I11.5 BeraucauThb ckopocTs 3apsiaa =1, ¢ Mmaccoir M= 1, B MOMEHT BpeMeHHUI=1, B HEPEIATHBUCTCKOM

npejiesie Ipyu ABUAKEHUH B OJTHOPOTHOM AJICKTPUUECKOM T10JI€ E= {0,0,2t}.HauansHas ckopocts Vy =
{0,1,03.

3/2

2

3

I11.6 Beraucautb ckopocTs 3apsaa =1, ¢ Maccoii M= 2, B MOMEHT BpeMeHUt=2, B HEPEIATUBUCTCKOM
=
npejelie Mpy ABWKEHUU B OJHOPOIHOM deKkTpudeckom noie E = {3,2t, 0}.Hayansnas ckopocts Vy = 0.

3
4
5

I11.7 Beraucauth ckopocTs 3apsana =1, ¢ Mmaccoit M= 2, B MOMEHT BpeMeHut=1, B HEpEeIITUBUCTCKOM

npeiesie Py IBIKEHUN B OJTHOPOTHOM 3JICKTPUIECKOM I10JIE E= {3,2t, 0}.HauyaneHas ckopocts Vy =
{0,0,2}.

3

4

5

I11.8 Onpenenuts abcomoTHOE 3HAYEHIE YTIOBOTO YCKOpeHus 3apsiaa g = 1, maccoit m=1, B

OJIHOPOHOM MarHUTHOM TIOJIE H= {0,0,2t}B ycnoBubix eqununax,eciau Vo = {0,1,0}moment t=1 .
(ckopocTh cBeTac=1).

1

3/2

2

111.90mnpenennth aOCONIOTHOE 3HAUCHUE YITIOBOTO YCKOpPeHHUs 3apsiaa ( = 1, maccoit m=1, B

OJIHOPOJTHOM MarHUTHOM TI0JIE H= {0,0, t}B ycnoBHbIX eqununax,eciau Vy = {1,0,0}moment t=1.
(cxopocth cBeTac=1).

1

3/2

2
111.100mpenenuth aOCOMOTHOE 3HAYEHUE YTIIOBOT'O YCKOpeHHUsI 3apsiaa = 1, maccoit m=2 , B

OJIHOPOJTHOM MarHUTHOM TI0JIE H= {0,0,2t}B ycnoBubIx eqununax,eciau Vy = {0,1,0}moment t=1.
(cxopocTh cBeTac=1).

1/2

1

2
I11.110npenenuth abCOMOTHOE 3HAYEHUE YTIIOBOT'O YCKOPEHUS 3apsiia ( = 2, maccoit m=2, B

OJTHOPOIHOM MarHUTHOM noneH = {0,0, sin(2t)}B ycnoBubIX eaununax,eciu Vy = {1,0,0}momenr t=m/2.
(cxopocTh cBeTac=1).

1

2

3

111.120npenenuts abcoMOTHOE 3HAUEHUE YIIIOBOTO YCKOpeHHs 3apsija = 1, maccoit m=2 , B
OJTHOPOHOM MarHUTHOM ITOJIE H= {0,0, cos(2t)}B ycnosubix eqununnax,eciau Vy = {1,0,0}MmomenT
t=n/4. (ckopocTh cBeTaC=1).

1

2

3



111.130npenenuth abCOMOTHOE 3HAUEHUE YTIIOBOT'O YCKOPEHHMS 3apsiaa ( = 2, maccoit m=1, B

oxHOpoHOM MarHuTHOM Tonte H = {0,0, tcos(2t)}B yenosubix equnnuax,ecin Vo = {1,1,0}Moment
t=m/2 . (ckopocTh cBeTaC=1).

1

2

3

111.140npenenuth aOCOMOTHOE 3HAYCHUE YTIIOBOTO YCKOpEHUs 3apsa ( = 2, maccoit m=2 , B
OJHOPOJHOM MAarHUTHOM noneH = {0,0, tsin(2t)}s ycnoBubix equnumax,ecian Vy = {0,1,0}MomenT
t=n/4 . (ckopocTh cBeTaCc=1).

1

2

3

bioxk 1
1.1 3anansl Be IWIOCKKE BOJHBI & = £y Sin(wt), & = &y, cos(wt), rae &y; = (2,1,0) u &y, =
(1,0,1).Haiitu xBagpaT cymMMapHOTo T0JIsi B MOMeHT Bpemenu 3T / 8.
+3/2
-2
-7/2
1.2 3amaHsl IBe IWIOCKKE BOJIHEI & = £y, sin(wt), & = &y, cos(wt), rae &y; = (2,0,1) u &, =
(1,1,0).Haiitu xBagpaT cymMMapHoOro noist B MoMeHT Bpemenu 3T / 8.
+3/2
-2
-2
1.3 3ajansl Be IWIOCKKE BOJHEI & = £y; Sin(wt), & = &y, cos(wt), rue &y; = (—1,0,1) u &, =
(—1,1,1).Haiitu xBagpaT cymMmMapHOTo Tojisi B MOMeHT Bpemenu 3T / 8.
-1/10
+1/2
-1
1.4 3anansl BE IWIOCKKE BOJIHEI & = £y, Sin(wt), & = &y, cos(wt), rae &y; = (3,1,0) u &y, =
(2,1,1).Haiitu xBagpaT cymMMapHOro noist B MoMeHT Bpemenu 3T / 8.
-1/10
+1
-1/2
1.5 3amanbl JBe MIOCKKE BOMHEL & = &y sin(wt), & = &y, cos(wt), rae &, = (1,1,1) u &, =
(2,2,2).Haiitu kBazpaT cyMMapHOTO 1oJisi B MOMeHT BpemeHu 3T / 8.
-1/2
-1
+3/2
1.6 3aaubl JIBE UIOCKHUE BOJIHBI £ = £y Sin(wt), & = &, cos(wt), rae &y; = (2,1,1) u &, =
(3,1,0).Haiitu kBampaT cymmapHOro moJjisi B MoMeHT Bpemenu 3T / 8.
-3/2
+1
-2
1.7 3amanbl JBe IIOCKKE BONHEL &, = &y sin(wt), & = &y, cos(wt), rae &y, = (3,—3,0) u &, =
(3,1,0).Haiitu kBampaT cymmapHOro moJjisi B MoMeHT Bpemenu 3T / 8.
-3
-2
+1
1.8 OnpenenuTs BEIUYUHY TUIOTHOCTH SHEPTUU B €AUHULAX 411 AJI MJIOCKOW BOJIHBI

§=¢, {i;zgz))i i z‘;)) a1 momenTa t* =T / 4. Tlpu &, = (—1,0,1), ¢, = 0.
+2
-3
-4

1.9 OnpenenuTs BEMMYXUHY TNIOTHOCTH DHEPTUN B SAWMHUIIAX 411 1715 TUIOCKOW BOJTHEI



£=¢g, {zg;%ﬁ i ZZ)) nis momenTa t* =T / 4. Tlpu & = (2,2,0), ¢, = 0.
+8
-6
-9

1.10 Ompenenuth BeMMIUHY TUIOTHOCTH SHEPTHH B €IMHAINIAX 411 IJI5 TTOCKON BOJTHBI

5 = 80{
-2
+3
-4
1.110npenenuTs BEIUUUHY MIIOTHOCTU SHEPTUU B eAUHUIIAX 411 715l TUIOCKOM BOJIHBI

sin(wt + @q)
cos(wt + ¢g)

s Momenta t* =T /4. TIpn & = (1,1,v2), ¢, = %'

s

£=¢g, {jg;%gi j—_ ZZ)) s Momenta t* =T /4. Tlpu & = (vV/2,1,1), ¢ = 3
+1
-2
-3

1.12 OnpenenuTs BENUUYKHY INIOTHOCTU PHEPTUU B €AUHUIAX 41 715 IUIOCKOK BOJIHBI

8_):80{

sin(wt + @q)
cos(wt + ¢g)

misi MomenTa t* =T /4. Tlpu &y = (2,2,1), ¢ = g,

1.13 OnpenenuTs BENUYMHY MJIOTHOCTU SHEPTUU B €AMHULAX 41 17151 TUIOCKON BOJIHBI

P {sm(wt + @)
~ Ucos(wt + @g)

st Momenta t* =T / 4. Tlpu & = (V3,1,1), ¢, = g

1.14 OnpenenuTs BEIUMUMHY ITIOTHOCTH PHEPTUHU B SAMHUIIAX 411 71 TUIOCKON BOJIHBI

=g, {i;ﬁ%ﬁ i ZZ)) s Momenta t* =T /4. TIpn & = (1,v2,1), ¢y = %.
+1
-2
-3

Bbiok 2
2.1 Hactuua Macchkl Mc 3apsioM ABHKETCS U3 OSCKOHEYHOCTH I10 JIMHUH, COSIUHSIONICH e€ ¢
HETOJIBMKHBIM 3apsioMm Q B ¢hopme mapa paguyca Rumerorieit 6eckoneuHo Oobiyo Maccy. Haiitu
IIpY KaKOW HayaJIbHOM CKOPOCTH OHHU KOcHYTCs Apyr apyra? (orser B CI'C3). m=1,q=1,Q=10, R=1.
-5/2
+9/2
-5
2.2 Yactuna Macchel Mc 3apsoM (ABIKETCS U3 OECKOHEYHOCTH T10 JIMHUH, COSTUHSIONIEH e€ ¢
HETOJIBMKHBIM 3apsioMm Q B hopme mapa paguyca Rumerorieit 6eckoneuHo Ooblinyro Maccy. Haiitu
NPY KaKoW HavaJlbHOH CKOPOCTH OHU KOCHYTcs Apyr npyra? (orBer B CI'C3). m=2,94=1,0=9, R=3.
+2
-3
-4
2.3 Hactunia Macchel Mc 3apsoM ABIKETCS U3 OECKOHEYHOCTH I10 JIMHUH, COSIUHSIONICH e€ ¢
HETIOJIBMKHBIM 3apsioMm Q B ¢popme mapa paguyca Rumeronieir 6eckoneuHo 6obiyro Maccy. Haiitu
NIPY KaKOW HavaJIbHOW CKOPOCTH OHU KOcHYyTcst Apyr npyra? (orBet B CI'C3).m=2,q=2,Q=10, R=2.
-2
+3
-4



2.4 Yactuiia Maccel Mc 3apsAoM aBHXKETCS U3 OECKOHEYHOCTH 110 JIUHUHM, COSTUHSOIIEH e€ ¢
HEIOIBMKHBIM 3apsioM Q B hopme mapa paguyca Rumeroriei 6eckoHeuHo O0blyo Maccy. Haiitu
NpY KaKoW HavyaJIbHOH CKOPOCTH OHU KocHYTCst Apyr apyra? (orBet B CI'C3).m=3,0=1,Q=3, R=3.

-7/10

+8/10

-9/10

2.5 Hactuna Macchkl Mc 3apsoM (ABIKETCS U3 OECKOHEYHOCTH I10 JIMHUH, COSTUHSIONICH e€ ¢
HEToABIXKHBIM 3apsiioMm Q B hopme mapa pamuyca Rumeronieli 6eckoHedHO 00iIbIyr0 Maccy. Haitu
NPY KaKoW HavaJIbHOW CKOPOCTH OHU KocHyTcst Apyr apyra? (orBet B CI'C3).m=1,0=3,Q=3, R=1.

-2

-3

+4

2.6 Yactrna Maccel mc 3apsgoM IBUKeTCs U3 OECKOHEYHOCTH 1O JINHUH, COSTUHSIIONIEH e€ ¢
HEMOABIXHBIM 3apsiioM Q B hopme mapa pannyca Rumeromieli 6eckonedno 0oibinyto Maccy. Haiitu
NPY KaKOoW HavaJIbHOW CKOPOCTH OHU KocHYyTcsl Apyr apyra? (orBet B CI'CD).m=2,0=2,Q=2, R=2.

+3/2

-5/2

-3

2.7 Yactuna Macchel Mc 3apsaaoM (ABIKETCS W3 OECKOHEYHOCTH T10 JIMHUH, COSTUHSIONIEH e€ ¢
HETIOJIBMKHBIM 3apsioM Q B ¢opme mapa paguyca Rumerornieir 6eckoHeuHo O0ubiyo Maccy. Haiitu
NpY KaKOW HavyaJIbHOW CKOPOCTU OHU KOcHYTCst Apyr apyra? (oreet B CI'C3D).m=2,0=4,Q=1, R=1.

-1

+2

-3

2.8 Oxomo 3a3emiieHHOMU cdepbl paanyca R momectrnu npyryto chepy pamamycom I u 3apsaom (. Haiitu
MOIyITb MHAYIIHpoBaHHOTO 3apsana Q(B equannax CI'CD). Paccrosane meny cepamu L.g=3, R=1, L=3,
r=0,1.

-1/2

-1

+3/2

2.9 OkoJio 3a3emiieHHOM cephl paanyca R momectuinu apyryio chepy paauycom I u 3apsiaom (. Haiitu
MOIyITb MHAYIIHpoBaHHOTO 3apsana Q(B equannax CI'CD). Paccrosane meny cepamu L.g=3, R=2, L=5,
r=0,2.

+2

-1

-5/2

2.10 Okoro 3a3eMIieHHOM cdepsl paganyca R momectunu apyryto chepy paauycom I u 3apsiiom . Halitu
MOJyJIb UHAYIIMpOBaHHOTO 3apsaa Q(B eqununax CI'CD). Paccrosnue meay chepamu L.g=2, R=2, L=3,
r=0,1.

-3

+4

-5

2.11 Okorno 3a3emieHHOM cdeprl paguyca R nomectunu apyryio chepy paanycom I u 3apsiiom . Haiitu
MOJyJIb UHAYIMpOBaHHOTO 3apsa Q(B eqununax CI'CD). Paccrosnue meay chepamu L.g=2, R=1, L=4,
r=0,2.

-4/3

-1

+2/3

2.12 Okozo 3a3eMiIeHHOM cdeprl paguyca R nomectunu apyryio chepy paanycom I u 3apsiiom q. Haiitu
MOIyJIb HHAYIIMpoBaHHOTO 3apsaa Q(B eqununax CI'CD). Paccrosuue meay chepamu L.g=1, R=1, L=4,
r=0,2.

-1/2

-2/3

+1/3

2.13 Oxkomno 3a3emienHoi chepsl paguyca R momectim apyryro cepy pannycom I u 3apsinom (. Haiitu
MOIyYJb HHAYHHpoBaHHOTO 3apsina Q(B enunnnax CI'CD). Paccrosnue meny chepamu L.q=1, R=2, L=6,
r=0,1.



-1/6

-1/5

+1/4

2.14 Oxkomno 3a3emieHHOM chepsl paguyca R momectwm apyryro chepy pamuycom I u 3apsiiom (. Haiitu
MOJyJ1b HHAYIIHpoBaHHOTO 3apsina Q(B emunnnax CI'CD). Paccrosinue meny chepamu L.q=2, R=1, L=3,
r=0,3.

-1/2

+1

-3/2

I-ast 3amava(5 6amioB)

I.1 Haittu monyas 4-e Bekropa A; = {—1,0,1,1}.
0

3

-1

.2 Haiitu momyse 4-¢ Bektopa 4; = {0,1,—1,1}.
0

4

-3

|.3 Haiiti Moy 4-¢ Bekropa A; = {2,—1,—1,1}.
0

1

1

|.4Haiitn Mmonys 4-¢ BexTopa A; = {2,2,0,0}.

0

1

2

|.5Haiiti Mmoayis 4-¢ Bextopa A; = {3,2,2,1}.

0

2

1

|.6Haiitu Mmoayis 4-¢ Bextopa A; = {3,—2,—1,2}.
0

2

1

|.7Haiiti Mmoayis 4-¢ Bextopa A; = {0,0,1, —1}.
2

-1

1

1.8 Haiitu Maccy ABHKYIIErocsi co ckopocthio v = (1/10)*c tena , eciu ero Macca nokost my = 1, ¢ —
CKOPOCTh CBETA.

1,005

1,01

1,02

|.9HaiiT Maccy ABMKYIIETOCS CO CKOpOCThIO U = (2/10)*c Tena , ecii ero Macca mokost mgy = 2, C —
CKOpOCTh CBETA.

2,02

2,04

2,08

I.10Hatitu Mmaccy nBrxkyIierocsi co ckopoctsio v = (3/10)*c Tena , eciau ero Macca mokost mg = 3, C —
CKOpOCTh CBETA.

3,08

3,15

3,2



I.11Hatitu Maccy IBHXKYIIETOCsS O CKOpocThio v = (4/10)*c Tena , eciu ero mMacca mokost mg = 4, € —
CKOpOCTh CBETA.
4,3
4.4
4,5
I.12Haiiti Mmaccy nBmxyterocs co ckopoctsio v = (7/10)*c Tema , ecnu ero macca moxkost mg = 7, C —
CKOpOCTh CBETa.
8,5
9,5
10
I.13Hatiti Maccy IBHXKYIIETocs O CKOpocThio v = (6/10)*c Tena , ecau ero Macca mokost mg = 6, C —
CKOPOCTh CBETA.
7
7,2
7,5
I.14Haiiti Mmaccy nBmxyterocs co ckopoctsio v = (9/10)*c Tema , ecnu ero macca mokost mg = 9, € —
CKOpOCTh CBETAa.
12
20
25
Il-as 3amaga(10 GamioB)

I1.1 BBIYHCITUTD MOIYJIh POTOPA BEKTOPA A= {xy,z,x}B Touke 7 = {0,0,1}.
0

1,5

2

[1.2 BBIYHCITUTH MOLYJIb POTOpPA BEKTOPA A= {xy,z,x}B Touke 7 = {1,0,0}.

WN -

1.3 BoI4ncIuTh MOLyIIb poTopa Bektopa A = {2y, xz, yx}B Touke 7 = {0,0,1}.

0

15

2

1.4 Berauciuts MoztyI1s poTopa BekTopa A = {zy, xz, yx}B Touxe 7 = {1,1,1}.
0

15

2

1.5 Boraucauts Moyl potopa Bektopa A = {zy, x, z}B Touxe # = {0,0,1}.
0

1

2

1.6 Boraucauts Moyl potopa Bektopa A = {zy, x, z}B Touxe # = {1,0,0}.
0

1

2

11.7 BBIYHCITUTE MOIYJIh POTOPA BEKTOPA A= {zy,x,2z}B Touke © = {0,1,0}.
0

1,5

2

1.8 BbIumcanTs MoLyIIb poTopa BekTopa A = {2xz, 2yx, 2zy}B Touke 7 = {0,1,0}.
0
1



2
11.9BbrumcuTs MOLyIb poTopa BekTopa A = {2xz, 2yx, 2zy}B Touke 7 = {—1,0,1}.

1

2

3

11.10BbrancanTs MoLylIb poTopa Bextopa A = {x% + y2,y2 + 22,22 + x2} Touxe # = {0,1,0}.
2

2,5

3

I1.11Bblancants Moyl poTopa Bextopa A = {x% + y2,y2 + 22,22 + x2}B Touke 7 = {—1,0,1}.
2

2,5

3

11.12BbrauciuTs MOLyNs poTopa Bextopa A = {2y — z,2z — x, 2x — y}B Touke 7 = {1,1,1}.

4

5

7

1.13BbIuBcanTh MOLYIIb poTOpa BekTopa A = {2y + 2,22 + x, 2x + y}B Touke # = {1,1,1}.

2

3

5

[1.14BBIaucInTh MOIYIIb POTOpPA BEKTOPA A= {sin(yz), cos(zx), sinxcosy}s Touke 7 = {0,0,7}.
1

2

3

I11-as 3amaya(10 GamioB)
I11.1 Beraucaute ckopocTs 3apsana =1, ¢ maccoit M= 1, B MOMEHT BpeMeHut=1, B HEPEeIITHUBUCTCKOM

npejaesie Ipyu IBUKEHUU B OTHOPOJHOM 3JIEKTPUUECKOM I10JIE E= {2t, 4,0}.Hagansnas ckopocts V, = 0.
3
4
5

I11.2 Beraucauts ckopocTs 3apsana =1, ¢ maccoit m= 1, B MOMEHT BpeMeHut=1, B HEpPEIATUBUCTCKOM

mpeaesnie Py IBIKEHUN B OJTHOPOTHOM 3JICKTPUIECKOM I10JIE E= {2t, 2,0}.Hauanbnas ckopocts Vy =
{0,1,03.

3

4

5

111.3 Beraucautb cKOpocTsh 3apsaa =2, ¢ Maccoit M= 1, B MOMeHT BpeMeHut=1/2, B HepeIITUBUCTCKOM
npeIesie Py IBIKEHUN B OJTHOPOTHOM 3JICKTPUIECKOM I10JIE E= {3,2t, 0}.Hauanbnas ckopocts Vy = 0.
3

4

5

I11.4 Beraucautb CKOPOCTh 3apsiaa (=2, ¢ Maccoii M= 1, B MOMEHT BpeMeHut=1/2, B HEpEISATUBUCTCKOM

npejesie Ipyu IBUKEHUU B OTHOPOJHOM 3JIEKTPHUUECKOM I10JIE E= {3,2t, 0}.HawansHas ckopocts V, =
{1,0,0}.

3

4

5
I11.5 Beraucants ckopocTs 3apsana =1, ¢ maccoit m= 1, B MOMEHT BpeMeHut=1, B HEpPEeIATUBUCTCKOM

TpeIesie Py IBIKEHUN B OJTHOPOTHOM 3JICKTPUIECKOM II0JIE E= {0,0,2t}.HauansHas ckopocts Vy =
{0,1,03.

32

2

3



I11.6 BeraucauTsb ckopocTs 3apsiaa =1, ¢ Maccoir M= 2, B MOMEHT BpeMeHHUI=2, B HEPEIATUBUCTCKOM
-
npejielie Mpy ABWKEHUU B OJHOPOIHOM djiekTpudeckom noje E = {3,2t, 0}. Hauansnas ckopocts Vy = 0.

3
4
5

I11.7 Beraucauts ckopocTh 3apsaa =1, ¢ Maccoii M= 2, B MOMEHT BpeMeHHUl=1, B HEpeIITUBUCTCKOM

npejiene Npy ABMKEHUU B OAHOPOIHOM JIEKTPUUECKOM TOJIE E = {3,2t,0}.Hauanbhas ckopocth Vy =
{0,0,2}.

3

4

5

I11.8 Onpenenuts abcomoTHOE 3HAYEHIE YTIOBOTO YCKOpeHus 3apsiaa g = 1, maccoirt m=1, B

OJHOPOJHOM MarHUTHOM I0JIE H= {0,0,2t}B ycnoBubix equnnnax,eciau Vo = {0,1,03moment t=1 .
(cxopocTh cBeTac=1).

1

3/2

2

111.90mpenennts aOCOMIOTHOE 3HAUYEHUE YTIIOBOT'O YCKOpeHHs 3apsiaa = 1, maccoit m=1, B

OJIHOPOHOM MarHUTHOM TIOJIE H= {0,0, t}B ycoBubIX equnuiax,eciau Vy = {1,0,0}moment t=1.
(ckopocTh cBeTac=1).

1

3/2

2

I11.100npenenuTh aOCOMOTHOE 3HAYCHUE YIIIOBOTO YCKOpEHHs 3apsaa ( = 1, maccoit m=2 , B

OJIHOPOIHOM MarHUTHOM TIOJIE H= {0,0,2t}B ycnoBubIx eqununax,eciau Vy = {0,1,0}moment t=1.
(ckopocTh cBeTac=1).

1/2

1

2
I11.110npenenuth aOCOMOTHOE 3HAYCHHUE YTIIOBOTO YCKOPEHUs 3apsa 4 = 2, maccoid m=2, B

OJTHOPOIHOM MarHUTHOM noneH = {0,0, sin(2t)}B ycnoBubIX enununax,eciu Vy = {1,0,0}moment t=m/2.
(cxopocTh cBeTac=1).

1

2

3

111.120npenenuts abcoMOTHOE 3HAUEHUE YIIIOBOTO YCKOpeHHs 3apsina = 1, maccoit m=2 , B

OJTHOPOIHOM MarHUTHOM ITOJIE H= {0,0, cos(2t)}B ycnosubix eqununax,eciau Vy = {1,0,0}MmomenT
t=n/4. (ckopocTh cBeTaC=1).

1

2

3

111.130npenenuts abcoMOTHOE 3HAUEHUE YIIIOBOTO YCKOpeHH 3apsija ( = 2, maccoit m=1, B

OJTHOPOIHOM MarHUTHOM ITOJIE H= {0,0, tcos(2t)}B ycnosubix eqununax,ecau Vy = {1,1,0}moment
t=m/2 . (ckopocTh cBeTaC=1).

1

2

3

111.140npenenuts abcoMOTHOE 3HAYEHUE YIIIOBOTO YCKOpeHHs 3apsina ( = 2, maccoit m=2 , B

OJHOPOJHOM MarHUTHOM noneH = {0,0, tsin(2t)}B ycnosubix exununax,eciu V, = {0,1,0}momenT
t=n/4 . (ckopocTh cBeTaC=1).

1

2

3



Iloka3aTeu U KPUTEPUH OLIEHNBAHUS KOMIETEHIHIi HA Pa3THYHBIX ITANaX UX
(¢opmMupoBaHus, onucaHue MIKAJ OLeHUBAHUA

YpoBeHb c(hopMUPOBAHHOCTH KOMIIETECHIIMIA

«MUHUMAJIbHBII
YPOBEHb
He JOCTUTHYT»
(MeHee 55 6as10B)

«MuHHUMAaJILHBIA
YPOBEHb)»
(56-70 6ansoB)

«CpenHuii ypoBeHb»
(71-85 6asi10B)

«BbICOKH ypPOBEHb»
(86-100 6an10B)

Komnemenyuu ne

Koumnemenyuu

Komnemenyuu

Koumnemenyuu

cpopmuposativ. cpopmuposativi. chopmuposatnbi. cpopmuposanbi.
3HaHuA  OTCYTCTBYIOT, | CchopMupoBaHbI 3HaHuA obmupHBIe, | 3HAHUA TBEpIBIC,
YMCHHS W HaBBIKM HeE | 0a30BbIC CTPYKTYPBI | CHCTEMHBIE. apryMEHTUPOBaHHBIE,
c(hOopMHPOBaHEI. 3HAHHH. Ymenus HOCSIT | BCECTOPOHHHUE.
YmMmenus ¢pparMeHTapHbl | penpoayKTUBHBIHN YmMmenus YCHEIIHO
u HOCST | Xapakrep, MIPUMEHSIOTCS K
PENPOAYKTUBHBIH MPUMEHSIOTCS K | PEIICHHUIO KaK TUITOBBIX,
Xapakrep. pEIIeHUI0 TUTIOBBIX | TAK W HECTaHJapPTHBIX
HeMoHCcTpUpyeTcs 3a1aHUM. TBOPYECKUX 3aJaHUM.
HU3KUH ypoBeHb | JleMoHcTpupyercs HemoHcTpupyercs
CaMOCTOATEIILHOCTH JIOCTaTOYHBIM YPOBEHb | BBICOKHI YPOBEHb
MIPAKTHYECKOTO HABBIKA. | CAMOCTOSITETHHOCTH CaMOCTOSITETFHOCTH,
YCTOMYHBOTO BBICOKAsl aJlallTHBHOCTH
MPAaKTUYECKOTO HABBIKA. | MPAKTHYECKOTO HABBIKA
OnucaHue KpUTEpHeB OLEeHUBAHUA
OOyuatomuiics Oo6yuatommuiicst Oobyuarommuiics OoOyuaromuiicst
JIEMOHCTPUPYET: JEMOHCTPUPYET: JIEMOHCTPUPYET: JIEMOHCTPUPYET:
- CYILIECTBEHHBIE | - 3HAHUWSA | - 3HAHWE W [IOHWMaHUE | - riryookue,
mpoOensl B 3HAHHUAX | TEOPETUIECKOTO OCHOBHBIX  BOTPOCOB | BCECTOPOHHHUE u
y4eOHOro MaTepuana; MaTepuana; KOHTPOJIHPYEMOTO apryMEHTUPOBAHHBIC
- JIOITYCKAIOTCS | - HETIOJIHbIE OTBETHl Ha | 00beMa MPOrPaMMHOTO | 3HAHUS MPOTPAMMHOIO
MPUHIUITHATEHEIE OCHOBHBIC BOTIPOCHI, | MaTepuara; MaTepuana;
omMOKK MpH OTBETE Ha | OMOKKM B OTBETE, | -  TBEpAble  3HAHUS | - TMOJHOE TOHUMaHHE
OCHOBHBIE BOIIPOCHI, | HEIOCTaTOYHOE TEOPETHUECKOTO CYIITHOCTH u
OTCYTCTBYET 3HaHWE W | IOHMMaHHE CYIIHOCTH | MaTepHana. B3aMMOCBSI3U
MOHUMAaHWE OCHOBHBIX | U3JIaraeMbIX BOIIPOCOB; | -CITOCOOHOCTH paccMaTpuBaeMBbIX
MOHATUI U KaTEropuii; - HEYBEpPEHHBIE U | YCTaHABJIMBATh U | IPOLIECCOB U SIBICHU,
-HEeTIOHNMAaHUe HETOYHBIE OTBETHl Ha | OOBSICHSITH CBSI3b | TOYHOE 3HaHUE
CYIITHOCTH JIOTIOJTHUTEIIbHBIE MPAaKTUKA © TEOPHH, | OCHOBHBIX TIOHATHI B
JIOTIOJTHUTEIBHBIX BOIIPOCHI; BBISIBIISITD paMKax o0CykKITaeMbIX
BOIIPOCOB B  paMKax | - HEJIOCTATOYHOE | MPOTUBOPEYHS, 3aJJaHNH;
3a/1aHui; BIIQJICHUE JINTEPATYPOH, | TPOOIEMBI u|- CIIOCOOHOCTH
- OTCYTCTBHUE YMEHHS | PEKOMEHJOBaHHOMN TEH/ICHIIMU Pa3BUTHSI, yCTaHaBJIUBaTh u
BBITIOJIHSTh IPOrpaMMOit - MIPaBUJILHBIC U | OOBICHSTH CBSI3b
MPaKTHYECKUE 3aJaHUs, | JUCIUTUINHEL, KOHKPETHEIE, 0e3 | IpaKkTUKH U TEOPHUU;
MPEeAyCMOTPEHHbBIE - yMeHHe 0e3 TpyOBIX | TpyOBIX omuooK, | - JIOTUYECKU
pOrpaMMoin omurboK pemaTb | OTBETHI Ha | TIOCJIeIOBaTebHbIE,
JUCITUTLTAHBL; MIPaKTUYECKUE 3aJ[aHHs, | TOCTABICHHEIC coJiepKaTelibHbIE,
- OTCYTCTBHE | KOTOpBIE CIIeIyeT | BOIPOCHI; KOHKPETHEIC u
TOTOBHOCTH BBITIOJIHUTD. - yYMEHHE  pelaTh | UCUEPIILIBAIOIINE
(crmocobHOCTH) K MPaKTUYECKUE 3a/IaHUs, | OTBETHI HA BCE 3a/IaHMUSI,
JUCKYCCHM M HHU3KYIO KOTOpBIE cleayer | a TaKxKe
CTENeHb KOHTAKTHOCTH. BBITIOJTHUTE; JIOTIOJTHUTENIbHBIE




- BIIaJICHUE OCHOBHOH | BOIIPOCHI
JIUTEPATypoi, 9K3aMEHaTOPa;
PEKOMEHIOBAaHHOM - yMEHUE  peuiaTh
MpOrpamMmMoit MPaKTUYECKUE 3a/IaHuUs;
JUCIUTUINHEL, - CBOOOIHOE
- HAJIM4YHE COOCTBEHHOM | MCIOJIb30BaHHE B
000CHOBAaHHOM OTBETaX Ha BOMIPOCHI
MO3HIINHN 1o | MaTepUaIoB
0o0cy)XIaeMBbIM PEKOMEHIOBAHHOU
BOIIPOCAM. OCHOBHOU
Bo3moxHBI JOTIOJIHUTEJILHOMN
HE3HAYHNTEIIbHEIC JIUTEPATYPBI.
OrOBOPKH U HETOYHOCTH
B PaCKpBITHH
OTICHBHBIX TOI0KCHUN
BOIIPOCOB,
MIPUCYTCTBYET
HEYBEPEHHOCTH B
OTBETax.
Onenka Onenka Onenka Onenka
«HEY/IOBJIETBOPUTE/Ib | «YAOBJETBOPUTEIBHO | «XOPOLIO0» / «3aUYTEHO» «OTJIHYHO» /
HO» /He 3aYTEeHO0 » | «32aYTEHO» «324YTEHO»

9. YueOHO-MeTOAUYECKOEe M MH(OPMAIITMOHHOE 00ecTiedeHue TN CIIUTIINHbI

Teopus:

[1] JL.A. JTanmay, E.M. JIudmmwn — Teopust monst — M. :
Hayxka, 1988, 509 c.

[2]¥O.B. HoBoxwuios, F0.A. fnmna — Onexkrpoaunamuka M. :
Hayxa, 1978, 352 c.

3aIauyHUKH:

[3]JL.I. I'peuko, B.M. Cyrakos, O.®. Tomacesuy,

A.M. ®enopuenko — COOpHUK 3a7a4 10 TEOPETUUECKOM

dusuke M. : «Bsicmas mkomnay, 1972, 333 c.

[4]dx. Kponun, /I. I'punOepr, B. Tenerau — COopHUK 3a7a4 110 PU3MKE C pelieHussMu _ M.
. «Atommzmar», 1975, 336 c.

[5]B.B. barsirun, U.H. llouteirun — COopHuk 3agau mno snexkrpoauHamuke M. : Hayka,
1970, 504 c.

JJIEKTPOHHBbIC OM0IHOTEYHBbIe CHCTEeMBI, ¢ KOTOpbIMU Y COI'Y umeercs: qeicTBYOIMIA
J0TOBOpP, COBpeMeHHble TNpogdeccHoHANbHBbIe 0a3bl, HMHG(OPMALUOHHBbIE CIIPABOYHbIE
CHCTEeMBbI:

— eLIBRARY.RU [DnexTponHbIif pecypc]: Hay4dHas s1eKTpoHHas Oubmmoreka. — URL:
http://www.elibrary.ru.

— Baza mannbeix «9BC elibrary»: http://elibrary.ru

— UznarensctBO «HOpaliTy [DNEKTPOHHBIN pecypc]: AIeKTPOHHO-OMOIMOTEYHAs CUCTEMa. —
URL: http://biblio-online.ru.

- VYauBepcuteTckas Oubnamorexa online [DnexkTpoHHBIT  pecypc]:
oubnmuoteunas cucrema. — URL: http://www.biblioclub.ru.

— CnpaBounasi mpaBoBas cucrtema KoncynprantlImroc. — URL: http://www.consultant.ru/.

AJEKTPOHHO-



http://www.elibrary.ru/
http://elibrary.ru/
http://biblio-online.ru/
http://www.biblioclub.ru/
http://www.consultant.ru/

— Undopmarnmonno-npaBoBoi nopran «["apant». — URL: http://www.garant.ru/.

10.MaTepHaJ’ILHO-TeXHH'leCKOG OCHAIICHUEC NUCIHUIIIMHBI:

Ayn.30 YyeOHble ayIMTOPUHU /ISl IPOBeJeHUS 3aHATHH JEKIMOHHOIO THUIIA: IPENONABATEIbCKUN CTOMI; CTYJ;
CTOJIBI OOYYAOIINXCS; CTYIIbsS; Kadeapa; KIacCHas JOCKa

Aya. 30 Y4yeOHble ayiuTOPHHU /il NPOBEAeHUS NMPAKTUYECKHX 3aHATHI, MPAKTHYECKUX
3aHATHI, KYPCOBOIO NPOEKTUPOBAHMS (BBINOJHEHHUSI KYPCOBBIX padoT), rPyNnoBbLIX U
HHAUBUAYAJBHBIX KOHCYJIbTAMH, TEKYIIEr0 KOHTPOJIS U MPOMEKYTOYHOM aTTecTanum, a
TaK)Ke CaMOCTOSITEJILHON PpadoThbl 00yYAKOIIMXCS: MPENOJIaBaTEIbCKUNA CTOMN; CTYJI;, CTOJIbI
00yJaromuxcst; CTyJbs; Kaenpa; KiacCHas J0CKa

Ayn. 27 JlaGopatopuH: KOMIBIOTEPHBIE  KJIACCHI:  IIPENOJABaTENIbCKUM  CTOI,
IPENoIaBaTeIbCKUI CTYJI, CTOJIBl O0YYaroluXcs, CTYJbs, KJIAacCHasl JOCKA, MYJIbTUMEINNHHBIN
KOMILIEKC (IIPOEKTOp, KpaH), konoHkH, [1K npenogasarens, I1K oOywaromuxcs, mporpaMmMHoOe
obecnieuenne: Adobe flash player 31; Adobe reader 10; Java 6.0; K-Lite Codec Pack; Win rar;
Microsoft Office 10; Microsoft Visio 10; Microsoft

Visual studio; Kaspersky Endpoint Security

bubéanoreka, B TOM YHCIlie YATAIBHBIN 3a1: CTOIBI , CTYNbs, [IK oOydarommuxcs, nporpaMmHoe
obecrieucnue: Adobe flash player 31; Adobe reader 10; Java 6.0; K-Lite Codec Pack; Win rar;
Microsoft Office 10; Microsoft Visio 10; Microsoft Visual studio; Kaspersky Endpoint Security

CocraB JIMIEH3HOHHOI'0 X CBOOOIHO pacinpocrpansieMoro nmporpaMmmMmHoOro
06ecneqe1mﬂ, B TOM YHUCJI€ OTCYECCTBCHHOI'0 MPOM3BOACTBA

Ne HaumenoBanue Ne goroBopa (JauueH3us )
n/n
Windows 7 Professional Ne 4100072800 Microsoft Products (MPSA) ot
L 04.2016 .
5 Office Standard 2016 Ne 4100072800 Microsoft Products (MPSA) ot
' 04.2016 1.
AHTHBHpYCHOE Nel7E0-180222-130819-587-185 ot 26.02. 2018 o
3. nporpamMHoe obecrnieuenue | 14.03.2019 r, npoena o 2021 r.
KasperksyTotalSecurity
[Tporpamma ans 9BM «bank | Pazpaborka COI'Y CBuaerenscTBo o
4 BOIIPOCOB /ISl KOHTPOJIS TOCYJapCTBEHHON PErUCTPAIlUH IPOTPAMMBI JIJIs
' 3HAHUI» OBM Ne2015611829 ot 06.02.2015 r. (6eccpouHo)
CiscoWebex- Cucrema | OOO Aiicrexnoroop Ne J[83-2020 ot 10.08.2020-
5. IpOBE/ICHHsT BEOMHAPOB. 10.08.2021 .



http://www.garant.ru/

11. JInct oOHOBJICHHUSI/ aKTyaIU3alllH
ITporpaMMma akTyaan3upoBaHa: IEPECMOTPEHA, TOIOJHEHA.

BHeceHHBIE H3MEHEHUS U JOIIOJIHCHUA YTBCPKACHBI HA 3aCCAaHUN Ka(l)e,[[pbl (1)I/I3I/IKI/I
KOHACHCUPOBAHHOI'O COCTOAHUA

ITporokon 3acenanus kadeapst ot 30.06 2020 r. Ne 9.



