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Pabouast nporpamMma JUCHUIUIMHBI pa3paboTaHa B COOTBETCTBUHU C:

- @enepanbHBI TOCYAAPCTBEHHBIA 0O0pa30BaTEIbHBIA CTaHAAPT BBICIIETO
oOpa3oBaHus - OakajaBpuaT 1O HarpasieHuto moarotoBku 27.03.04 — Ympasnenue B
TEXHUYECKUX CHCTeMaX, YTBEP)KICHHBIH MpHKa3oM MMUHHCTEpCTBa OOpa3oBaHUS U
Hayku Poccuiickoit @eneparu Ne 1171 ot 20 oxta6pst 2015 rona, «O06 yTBepKIeHUN
dbenepadbHOrO  TOCYAapCTBEHHOTO  O0pa30BaTEIbHOrO  CTAaHAApTa  BBICIIETO
oOpa3oBanusi Mo HampaBieHHUt0 noarotoBku 27.03.04 — YmpaBineHrne B TEXHUYECKHUX
cucteMax (ypoBeHb OakallaBpuaTa)», 3aperucTpupoBaHHbli B Muniocte 11 Hosi0ps
2015 ropa, per. Homep 39683 (nanee — DI'OC BO).

- y4eOHbIM TUTaHOM (OYHOM, 3a04HOM ¢opM OOyUeHMs) IO HaIPaBICHUIO
noarotoBku 27.03.04 «YnpasieHne B TEXHUUECKUX CUCTEMAX.

Pabouast mporpaMM IHUCHUIUIMHBI BKIIIOYAET B CEOsl OLICHOYHBIE MaTepHUallbl JJIs
MIPOBEICHUS TEKYIIETO KOHTPOJS YCHEBAEMOCTH M MPOMEKYTOYHOM aTTeCcTalluu I10
mucruiuinHe (1.8 DOoHJ OIEHOYHBIX CPEIACTB IS MPOBEACHUS TEKYIIETO KOHTPOJIS
YCIIEBAEMOCTH, TIPOMEXKYTOYHOM aTTECTAIUN IO HTOTaM OCBOCHHUSI TUCITUTIITAHBI )

ABtop Tpounkuii I1.A., crapmmii npenonaBarenb, kadeapsl MHbDopMaMOHHBIX
TEXHOJIOTUH, DJICKTPOIHEPIETUKHN U CUCTEM YIIPABICHHUS

(vkazamv QHO, yuenyro cmenens, yueHoe 36anue uiu Q0IAICHOCHb)

[TporpamMma onoOpena Ha 3acemanuu kKadeapbl MHGOpMAIMOHHBIX TEXHOJIOTHIA,
AIIEKTPOIHEPTETUKH U CUCTEeM yrpaBieHus (mpotokos Ne 10 ot 18.05.2019 1.).



1. Ilepeyens MJIAHMPYEMBIX Pe3yJbTATOB OOyYeHHMSI O IMCIHHUILIMHE,
COOTHECEHHBIX c IVIAHUPYEMbIMHU pe3yJibTaTaMu 0CBOECHUSA
oOpa3oBareabHOI nporpamMmsl (Llesin ocBOeHUS TUCUMIIIIMHBI)

1.1. [ensMu OCBOECHMS JUCHUIUIMHBI «DJIEKTPOTEXHUKA M SJIEKTPOHUKA»
SBIISIIOTCS:

— O3HaKOMJICHHE C (U3MYECKOW Teopuel MEXaHWYEeCKHX SIBICHUUH U
IPOLIECCOB, 3aKOHOMEPHOCTSIMH Kak 00001IEeH!S HAOIIOACHH, OTIbITa U SKCIIEPUMEHTA;

- OpUOOpPETEHNE HABBIKOB NPUMEHATh 3aKOHBl KIACCMYECKOW MEXaHUKU
MaJIbIX CKOpPOCTEH OOBEKTOB M TEJI K COBPEMEHHBIM CpPEICTBAM PpErucTpanuu
napaMeTpoB (mpeoOpas3oBarensiM (U3MUECKUX BEJIUYMH, JaTYMKAM JIBJKEHUS U
(¢u3NYECKUX CHJIOBBIX IIOJIEH) M OLEHUBATh Hpeleibl H3MEPSAEMBIX MapaMeTpoB,
MOTPEIIHOCTH;

— O3HAKOMJIEHME C OCHOBAaMH MOJIEKYJISIPHO-KMHETUUYECKOM  TEOPHUEU
JABWOKCHHUST JKUIKOCTEM M Ta3a, OCHOBHBIMH MOJEISIMH MOJEKYJIIpHOU (husmKw,
CTaTUCTUYECKUMHU 3aKOHOMEPHOCTSIMU CUCTEM U3 OOJIBILIOTO YKCJIa YaCTHL], MOJAECISIMU
Y 3aKOHOMEPHOCTSIMU HJIEAJIbHOTO U PEajbHOT0 ra30B, KIIACCHYECKUM paclpeeIeHUEM
MOJIEKYJI, OCHOBaMH KJIACCUYECKOW TEOpPHHM TEIUIOEMKOCTH WM KBAaHTOBOM TEOpHUEH,
ABIICHUSIMU TIEPEHOCA, HaYajlaMd TEPMOJMHAMHKHA W WX (yHIAMEHTaIbHOCTHIO,
CBOMCTBAMHM KHUJKOCTH, TBEPBIX TN U (Pa30BBIMU MEPEXO0IAMHU;

— YMEHHE OLIEHUBATh OCHOBHBIE MMapaMETPbl TEPMOJNHAMUYECKUX CUCTEM B
Pa3IMYHBIX COCTOSHUSX — Ia3000pa3HOM, KUJKOM, TBEPIOM;

— O3HAaKOMJIEHUE C 3JIEKTPOMATHUTHBIM BUJOM B3aUMOJICHCTBUS B MPHUPOJE,
AJIEKTPUYECKUM 3apsIOM M €ro CBOWCTBaMH, OCHOBHBIMU CBOMCTBaMHU 3aps/oB,
3aKOHAaMH 3JIEKTPOCTATHUKU M OCHOBHBIMHU TE€OpEMaMH, IOHATHEM IOTEHIMAaJa 3apsja,
CUCTEMBI 3apsi/10B, OCHOBHBIMHU YPaBHEHUSMHU, NIOBEICHUEM 3apsAJ0B B MPOBOJHUKAX U
IVDIIEKTPUKAX, TIOHATUEM DJIEKTPUYECKUH TOK M MEXaHHW3MaMH JJIEKTPOIPOBOIHOCTH,
MOHSITHEM MAarHUTHOTO TIOJII M €ro CBOMCTBaMH, KiacCH(UKalMel BEIIECTB MO HUX
MarHUTHOM  BOCTIIPUUMYMBOCTH,  TOJS  JABIDKYIIUXCS — 3apsiioB,  SIBICHHEM
AJIIEKTPOMArHUTHOW WMHAYKIIMA ¥ JJIEKTPOMArHUTHOTO TIOJS, BOJMH B CBOOOJHOM
MPOCTPAHCTBE, YHEPTUEH, JABICHUEM, UMITYJILCOM 3JIEKTPOMArHUTHOTO MOJIS;

— NprOOpEeTEeHNE HABBIKOB MPHUMEHSTh 3aKOHBI CTaTHMUECKUX TONeH U
DJIIGKTPOMArHUTHBIX TIOJI€ ¥ BOJH, OIICHHBATh OCHOBHBIC TApaMeTpbl TIpH
B3aMMO/ICHCTBUH BEILIECTB C PAa3IMYHBIMU MOJISIMU;

— BbIpa0OTKA NPAKTMUECKUX HABBIKOB peEIIeHUs (PU3MUYECKUX 3aJad B
obnmacTu (U3NUECKOW W TEXHUYECKOW ONTHKU W SICPHON (PU3UKU, B PA3BUTHU Y
oOyJaromuxcsi HIOHUMaHus posid (GyHIaMEHTAIbHBIX 3aKOHOB (DU3UKU KaK OCHOBBI AJIs
OMHCAaHUsl W aHaju3a MPHUPOJbI Pa3HOOOPA3HBIX SBICHUN OKPYXAlOUIEr0 MHUpa, B
dbopMupoBaHuu y oOydaronmxcsi (yHIaMEHTaNIbHBIX (PU3NUECKUX MPEICTaBICHUN AJIs
BBIPAOOTKH CIOCOOHOCTEW K CaMOCTOSITEIbHBIM METOJaM Hay4YHOI'O MCCIIEOBAaHUS U
MBIIIJICHUS, B  TOJYYEHWH BBICHIETO TMPOGECCHOHATBHO  MPOGUIMPOBAHHOTO
0o0pa3oBaHusl, MO3BOJSIOIIETO BBIMYCKHUKY YCIEIIHO paboTarh B M30paHHOU cdepe
gestenbHoctTt B PD®  wm 3a  pyOexkoM, o0namaTe  YHHBEPCAIbHBIMH,
oO1enpodeccuoHaNTbHBIMU U podecCuOHAIbHBIMU KOMITETEHIIUSIMH,



CHOCOOCTBYIOLIMMH €r0 COLMAJIbHOM MOOWJIBHOCTH, BOCTPEOOBAHHOCTH Ha PBIHKE
TpyJa 1 YCHEIHOM npodeccuoHanbHON Kapbepe;

— ucnoip3oBanne OBM s KOMIBIOTEPHOTO MOJAETUPOBAHUS (PU3NUECKUX
SIBJICHUM U ITPOLECCOB.

1.2. Komnerenuuu oOydaromerocs, (opMUpyeMble B pe3yJIbTaTe€ OCBOCHUS
JUCLUILTUHBI

HaumenoBanue Koa n Kox u nanmenoBanue Ilepeuenn
KaTeropuu HAUMEHOBaHME MHIAUKATOPA IIAHUPYEMBbIX
(rpynnsi) KOMIIeTeHIH I JOCTHKEHMSI pe3yJbTaTOB 00yYeHUst
KOMIIeTEeHIM i KOMIIETEHIIMH
OIIK-3. Crocoben OIIK-3.1. 3Haetr ocHOBHBIE | 3HATB: METOJIbI aHAH3A
pelaTh 3aJaud aHaJIu3a | METOJbI PELICHUs 3a1a4 Henen NoCTOSHHOTO U
U pacueTa AIIEKTPUYECKUX LETIeH. MEPEMEHHOTO TOKOB BO
XapaKTEPUCTHUK OIIK-3.2. Ucnonme3yeT BPEMEHHOH U YaCTOTHOU
3NMEKTPUIECKUX Lernel OCHOBHBIE METO/IbI aHANM3a | 001acTaX; PU3NUECKHUE
XapaKTepUCTUK OCHOBBI JICKTPOHUKH,
AIEKTPUUECKUX LIETEH. MPUHIUIIBI JEHCTBUS
OIIK-3.3. OcymecTBisier MOJIYIIPOBOJHUKOBBIX U
aHaJn3 v pacyer 3JIEKTPOHHBIX MPHOOPOB;
XapaKTepUCTUK OCHOBHBIE 3aKOHBI,
JIEKTPUYECKUX LEeTICH. OMpeieNICHNs] U TIOHSTHS

TEOPUU INEKTPUUECKUX
ueneit CTanaaprsl,
METOANYECKUE U
HOPMAaTUBHBIC MaTepHAJIb,

COIIPOBOK/AAIOIIHE
MPOEKTHPOBAHNE
HPOU3BOJICTBA
aBTOMaTHu3alun nu
TIPaBJICHUA,
Hcnons3oBanue yip ’
CoBpeMeHHYIO
po(ecCUOHATbHBIX
AIIEMEHTHYIO 0a3y
HaBBIKOB Ha OCHOBE . o
aHaJOroBOW 1 U(ppoBOH
COBPEMEHHBIX
. 3JIEKTPOHHKH.
TEXHOJIOI'nu

YMmernb: npuMeHsITH
aHAIUTUYECKHE U
YHCIIEHHBIE METOABI IS
pacdera dIeKTPUIECKUX U
MarHuTHBIX LIETeH;
paccUnTHIBATh TapaMETPHI
MOJTyTIPOBOJHUKOBBIX U
3JIEKTPOHHBIX TPHUOOPOB
0 WX BOJBTAMIIEPHBIX
XapaKTEepUCTUKaM, CTABUTh
U peuarb
CXEMOTEXHUYECKHE
3aJ1a4M, CBA3aHHBIE C
BBIOOPOM 3JIEMEHTOB.
BeInonHTh pacyeTsl
rmapaMeTpoB
3JEKTPOTEXHUUECKUX
YCTaHOBOK,
YCTaHOBUBIINXCS U
MIEPEXO0IHBIX MPOLIECCOB B




JIMHEHHBIX U HETMHEUHBIX
HEMsX, JIEKTPHIECKOTO
T0JIs1 IOCTOSIHHOT'O TOKA,
MarHMTHOTO IOJIs
MTOCTOSTHHOTO TOKA,
AIEKTPOMArHUTHOTO TIOJIS
MaxkcumanbHO
HCIIOJIb30BaTh
TEXHUYECKUE
BO3MO>KHOCTH
3NEKTPOHHBIX YCTPONCTB B
pEIIeHNH TPaKTUIECKUX
3a1aq

BriOupats s dexTrBHOE
obopynoBanue,
paccUnTHIBATH TAPAMETPHI
MOJTYTIPOBOTHUKOBBIX
npuOOpPOB 1O UX
XapaKTepUCTHKAM
OIICHUBATH
CTaTUCTUYECKHE U
JTTHAMHIYECKUE
XapaKTePUCTHKHU
o0opyaoBaHusl.

Baapers: HaBoikamu
COCTaBJICHUS YpaBHEHUI
3JEKTPUUECKOTO
paBHOBECHS CIIOXKHBIX
AIEKTPUUECKUX Lenen
Hagswikamu 06paboTku
9KCIIEPUMEHTAIBHBIX
JTAHHBIX U OIICHKH
TOYHOCTH
(HEeoTpeeIEHHOCTH )
W3MEPEHUN, UCTIBITAHUIN U
JIOCTOBEPHOCTH KOHTPOJIS;
HaBbixamu nzmepenuii ¢
MTOMOIIIbIO KOHTPOJIBHO-
M3MEPHUTETHHBIX
MprOOPOB, HABBIKAMHU
paboThl HAa KOMIILIOTEPHOM
TEXHHKE C TpadhUIeCKIMH
MaKeTaMH ISl TTOJTyIeHUS
KOHCTPYKTOPCKUX,
TEXHOJIOTHYECKUX U
JIPYTUX TOKYMEHTOB.

Hay4HO-
HCCIEA0BATEIbCKASL
JIeSATENBHOCTD:

I1K-2. Criocoben
IIPOBOJUTH
BBIYHCIIATEIILHBIE
9KCTIEPUMEHTHI C
HCIIOJIB30BAHUEM
CTaH}IapTHBIX
MPOTPaMMHBIX CPEICTB
C LEJIBIO TONYYCHUS
MATEMATHUYCCKUX
MO/JIeJIeH MPOIIeCCOB U
00BEKTOB

I1K-2.1. 3HaeT OCHOBHEBIE
METOBI TTPOBEICHUS
BBIYHMCIIUTEIBHBIX
SKCIIEPUMEHTOB C
KCII0JIb30BaHHEM
CTaHJapTHBIX
MPOrPaMMHBIX.

I1K-2.2. Ucnons3yeT
CTaHJapTHEIE
MIPOTrpaMMHBIE CPEACTBA C
LEJIBIO MOJTYYCHUSI

3HaTh: OCHOBHEIC
TTOJIOKEHU ST TEOPUH
yIpaBi€HUs, TPUHIUIIBI
¥ METOJIbI TIOCTPOEHUS 1
npeoOpazoBaHus
MOJIEJIEH CUCTEM
yIpaBJi€HUs, METOIbI
pacdera ¥ ONTUMHU3AIUN
HETIPEPHIBHBIX U
JTUCKPETHBIX JIMHEUHBIX




ABTOMAaTHU3aIlUU U
yIpaBiIeHUs

MaTeMaTHYECKUX MOJIEIEH
MIPOIIECCOB M OOBEKTOB
ABTOMATH3aLUH U
yIpaBJICHUS.

ITK-2.3. OcymecTtBisier
BBIYUCITUTEIIbHBIC
IKCTICPUMEHTBHI C
WCTIOJIb30BaHHEM
CTaHJAPTHBIX
NpPOrpaMMHBIX CPEJICTB.

Y HEJIMHENHBIX CUCTEM
pu
JIETEPMUHUPOBAHHBIX U
CIIy4ailHBIX
BO3/ICHCTBUSAX;
OCHOBHBI€ IPUHLIUIIBI U
METO/bI TOCTPOCHUS
(bopmanuzarum) u
HCCIIEIOBAHUS
MaTeMaTUYeCKUX
MOJIEJIEN CUCTEM
yIpaBiieHusi, X (HOpMbI
MPECTaBICHUS U
npeoOpazoBaHus 1Jis
LEeJIeH YIIPABIICHUS;
YmMmerb: IPUMEHATH
MIPUHIUITBI K METOIBI
MOCTPOEHUS MOJIEIIEH,
METO/Ibl aHAJIN3A,
CHHTE3a M ONTUMU3AIUN
IIPU CO3JaHUU U
HCCJICIOBAHUY CPEICTB U
CHUCTEM YNPABIICHHUS;
KCII0JIb30BaTh
MIPUHLUIIBI 1 METO/bI
MaTeMaTUYECKOro
MOJEJIMPOBAHUS IIPU
pa3zpaboTke u
MCCJIEI0BAHUH CUCTEM
yIIpaBJICHUS;

Baapers: NpUHIUIIAMHA U
METOIaMH1
MOJEIINPOBAHUS,
aHanu3a, CUHTE3a U
ONTUMU3ALMH CUCTEM U
CpPEACTB aBTOMAaTH3allNH,
KOHTPOJISL U YIIPaBJICHUS;
HaBbIKaMU pabOTHI ¢
COBPEMEHHBIMU
anmapaTHbIMUA U
MPOrpaMMHBIMU
cpeacTBamMu
UCCJIEI0BAHUS U
MIPOCKTUPOBAHUS CUCTEM
yIpaBJ€eHUsI.

2. MecTo aucuuimiiuebl B ctpykrype OITOIIT

Hucunmnaa B1.1BB15. «DnekTpoTexHUKa W 3JIEKTPOHUKA» pealu3yercs: B
pamkax obs3aTenpHoM yacTu bioka 1 «ba3oBast yacTe» nmporpammsel OakaiaBpuara.

JucuuninuHa npernojaaercss oOydarmuMmes o o4Hor Gopme obydeHust — B 4 -M
ceMecTpe, 10 3a04HO0M Gopme — 5-M cemecTpe.




Jlji1 OCBOEHUSI JAHHOM IHCLUIUIMHBI KaK MOCIEAYIOE HE0OX0IMMO U3yUEHHUE
cinenyromux guctumina OOIl: Marematuka, Mudopmaruka, [IporpammupoBanue u
OCHOBBI AJITOPUTMHU3ALUU.

®opMoil MPOMEKYTOYHOM aTTECTAllMU 3HAHUI 00ydaeMbIX 110 OYHOM U 3a0YHOU
dbopMax oOyueHHs SIBIIETCA PK3aMeH B 4 U 5 cemecTpax COOTBETCTBEHHO.

O0beM AMCHUIIIMHBI

OOmiass TpyJAOEMKOCTh IUCHUIUIMHBI cocTaBiasieT 4 3adeTHbix enunun (144
aKaJEMUYECKUX YacOB), B TOM YKCIIE
o4yHasi gopma 00yyeHus :

CemecTtp 4
JIEKIIUHA 18
n1ab0paTOpHBIC 3aHATHS 18
CEMHUHAPBI U MTPAKTUUECKHUE 3aHITH 18
KOHTPOJIb: KOHTAaKTHas paboTa -
KOHTPOJIb: CAMOCTOsITEIbHAs paboTa 36
pacueTHO-rpaduyeckre padoThl, KypcoBble paboThI (TPOSKTHI): KOHTaKTHas padoTra -
pacyeTHoO-rpaduieckre paboThl, KypCOBbIE pabOThI (ITPOCKTHI): CAMOCTOSITENbHAs paboTa +
KOHCYJIbTAITHH -
Konmaxmmnas paboma 94
Camocmosmenvuas paboma 54

Bua npoMexxyTouHoii arrectanuu (opmMa KOHTPOIIs): SK3aMEH.

3a04Has popma 00y4eHuUs:

CemecTtp 5
JCKINH 6
na0opaTOpHbIE 3aHATHUS 8
CEeMHHAPbI U TPAKTUYECKHUE 3aHATHS 6
KOHTPOJIb: KOHTaKTHas pabora -
KOHTPOJIb: CAMOCTOSITEIbHASL padoTa 9
pacueTHo-rpaduueckue padoThl, KypcoBble padOThI (IIPOEKTHI): KOHTAKTHasi paboTa
pacueTHO-rpaduyeckre padoThl, KypcoBble paboThl (TPOEKTHI): caMOCTOsTENbHAs padoTa +
KOHCYJIbTAITIH -
Koumaxmnas paboma 20
Camocmosmenvuas paboma 115

Bun nmpomexxyTounoit arrectanuu (popmMa KOHTPOJIS): HK3aMEH.

4. Conep:xxanue IMCHUILVIMHBI, CTPYKTYPHMPOBaHHOE 10 TeMaM (pa3aesiam)
Ounas popma o0yueHHSs !

KonuuecTtBo yacos
KOHTaKTHas pabota
Kon

ceMHUHap
WHJIAKaTOpa
Tema (pazmen) nmabopato Bl U CaMOCTOSTEIb o
JIEKIT JIOCTHOKCHHI

pHBIE npakThye | Has pabota
13478 KOMITCTCHITUHT
3aHATHS CKHe
3aHATHUS
1. Kunematuka JIlnnamuka. 3akoHBI 2 2 2 6 OIlK-3.1,




COXpPAaHCHUA. MexaHuka TBCPAOTO

OIIK-3.2.,

Tena. Tsarorenue. OIIK-3.3.,
HeunepuuanbHbie CHCTEMBI. IK-2.1.,
[IK-2.2.,
I1K-2.3.
2. DIIeMEeHTHI MEXAHUKHU OI1K-3.1,
)KuaKocteit. OCHOBEI OIlIK-3.2.,
PENATUBUCTCKON MEXaHHKH. OIIK-3.3.,
IIK-2.1.,
[IK-2.2.,
I1K-2.3.
3. MonexyisipHO-KMHETHYeCKas OIIK-3.1,
teopus. OCHOBBI TEPMOIMHAMUKH. OIIK-3.2.,
PeanbHbIe Ta3bl, )KUIKOCTH U OIIK-3.3.,
TBEp/IbIC Tea. [1K-2.1.,
[IK-2.2.,
I1K-2.3.
4. Dnexrpocratuka. [I0CTOSHHBIN. OI1K-3.1,
MaruurocTaTiKa TOK. OIIK-3.2.,
OIIK-3.3.,
IIK-2.1.,
[IK-2.2.,
I1K-2.3.
5. DNeKTpOMarHuTHAs MHAYKIIHS. OI1K-3.1,
Ypaaenust MakcBelnia Ui 3/M OIlK-3.2.,
oJs. OI1K-3.3.,
IIK-2.1.,
I1K-2.2.,
I1K-2.3.
6. Mexanuueckue 1 3/M OI1K-3.1,
konebanus. KBazucrammonapHsie OIlK-3.2.,
TOKHU. YTIPyTH€ BOJIHBI. OIIK-3.3.,
DNeKTPOMarHUTHHIE BOJIHBI. IK-2.1.,
I1K-2.2.,
I1K-2.3.
7. 'eomeTpryeckas ONTHKA. OI1K-3.1,
WuTepdepennus cera. OIIK-3.2.,
Judpakius cBeta. OI1K-3.3.,
BzanmoneiicTBrue 5/M BOIH C IIK-2.1.,
BeecTBoM. [lonsipusanus ceera [1IK-2.2.,
T1K-2.3.
8. KBanTOBas npupoaa u3IydeHusl. OIIK-3.1,
Teopus atoma Boziopoaa o bopy. OIlK-3.2.,
OIIK-3.3.,
[IK-2.1.,
I1K-2.2.,
T1K-2.3.
9. DileMeHTHI KBAHTOBOI OIIK-3.1,
MEXaHHUKHU. DJIEeMEHTHI (PU3UKU OIIK-3.2.,
aTOMHOTO sI/Ipa. OIIK-3.3.,
IIK-2.1.,

I1K-2.2.,




I1K-2.3.

Koncynbranun - - -
OIIK-3.1,
OIIK-3.2.,
KonTtpois (3K3aMen) - - OINK-3.3.,
IIK-2.1.,
I1K-2.2.,
I1K-2.3.
HUTOI'O 54 54
3aounas ¢popma 00yueHHs :
KomuuaecTBo yacoB
KOHTaKTHas paboTa Kon
CeMHHAp WHIUKaTOpa
Tewma (pazmen) nabopato bl U CaMOCTOATEINb .
JIEKI] JIOCTHKEHHI
- pHBIE npakThye | Has pabota KOMITETCHITH
3aHATHUS CKHE
3aHATHS
1. KunemaTtuka JlunaMuka. 3aKOHBI 12 OI1K-3.1,
coxpaHeHus. MexaHuKa TBEpJ0ro OIlK-3.2.,
Tena. TaroreHue. OI1K-3.3.,
HeunnepuuanbHbie CHCTEMBI. IK-2.1.,
I1K-2.2.,
I1K-2.3.
2. DneMeHTh MEXaHUKHU 12 OI1K-3.1,
)Kunkocreit. OCHOBEI OIIK-3.2.,
PENSATUBUCTCKON MEXaHUKHU. OI1K-3.3.,
IK-2.1.,
I1K-2.2.,
I1K-2.3.
3. MonekynspHO-KHHETHYECKast 2 12 OIIK-3.1,
teopusi. OCHOBBI TEPMOIUHAMUKH. OIIK-3.2.,
PeanbHbIe Ta3b1, )KUIKOCTH U OI1K-3.3.,
TBEp/IbIE TEMa. IIK-2.1.,
I1K-2.2.,
I1K-2.3.
4. Dnextpocratuka. [locToOSHHBIN. 4 4 14 OI1K-3.1,
MaraurocTaTika TOK. OIIK-3.2.,
OIIK-3.3.,
I1K-2.1.,
I1K-2.2.,
T1K-2.3.
5. DneKTpOMarHuTHAsE MHAYKIIHS. 12 OI1IK-3.1,
VYpasuenust Makcsenna st 5/m OIIK-3.2.,
oJA. OI1K-3.3.,
I1K-2.1.,
I1K-2.2.,
T1K-2.3.
6. Mexanuueckue 1 3/M 2 2 14 OI1K-3.1,




konebanus. KBazucranmonapHsie OIIK-3.2.,
TOKH. YTIPYyTHE BOJHBI. OIIK-3.3.,
DNEeKTPOMarHUTHHIE BOJIHBI. IK-2.1.,
[1K-2.2.,
ITK-2.3.
7. 'eomeTprueckas OnTHKa. 12 OI1K-3.1,
Wutepdepenys ceera. OIIK-3.2.,
Judpakuus cBeta. OIIK-3.3.,
B3aumMoneiicTBre 3/M BOJH C IIK-2.1.,
BemecTBoM. [lomsipusarus cBera [1IK-2.2.,
ITK-2.3.
8. KBanToBas npupojia u3my4eHus. 13 OIIK-3.1,
Teopus aroma Bogopoa 1o bopy. OIlK-3.2.,
OIIK-3.3.,
IK-2.1.,
[1IK-2.2.,
ITK-2.3.
9. DneMeHTH KBAaHTOBOH 2 2 2 14 OI1K-3.1,
MEXaHUKHU. DJIEMEHThI (PU3UKU OIIK-3.2.,
aTOMHOTO sI/Ipa. OI1K-3.3.,
IK-2.1.,
[1IK-2.2.,
ITK-2.3.
Koncynbranun - - -
OIIK-3.1,
OIIK-3.2.,
Kontpois (3Kx3aMen) - - OIIK-3.3.,
[K-2.1.,
[K-2.2.,
ITK-2.3.
UTOro 20 115

5. OOpa3oBatejibHble TEeXHOJOTMH, TMPHMEHsieMble TP OCBOCHHMH
TUCIATITIMHBI

Metoquka mnpenojaBaHusi AUCHUIUIMHBI M peau3alus KOMIETEHTHOCTHOTO
MOAX0Jla B M3JI0O)KEHUU M BOCIPUSITHU MaTepuaia MpeaycMaTpUBaeT HCIOJIb30BaHUE
CIENYIONNX AaKTUBHBIX W  HMHTEPAKTUBHBIX (HOPM  MPOBEIACHUS  TPYIIIOBBIX,
WHJUBUAYAIbHBIX, AYJIUTOPHBIX 3aHATUNA B COUYETAaHUU C BHEAYJAUTOPHOU pPabOTOH C
1enbl0  (GOPMUPOBAHUS U Pa3BUTUSA MPO(ECCHOHAIBHBIX HABBIKOB OOYYArOUIUXCS:
pedepaTsl, Ipe3eHTanuu, 1adopaTopHbIe padOTHI.

6. [IpakTH4yeckasi MOAroTOBKA
[IpakTrueckass TOATOTOBKA peaM3yeTcs MyTeM MPOBEJACHUS JTa0OpaTOPHBIX
3aHATHH, MPEIyCMaTPUBAIOIIUX yYacTHEe OOYyYarolIUXCsl B BBITIOJHEHUU OTICTBHBIX
AJIEMEHTOB PaboT, CBA3AHHBIX C OyayIIe MpopecCUuOHAIBHON AESITeNbHOCTRI0. O0BheM
3aHATHI B (popMe MpaKTUUECKOW MOATOTOBKM cocTapiser 18 vac (mo ouHoil ¢gopme
o0yueHust ), 6 yacoB (1Mo 3a04HOM PopMe 00yUeHUSs)
Ounas ¢popma o0yueHust
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Bup 3ansatus

Tema 3angaTus

KonmuaectBo
JacoB

®opma npoBeIeHUs

Kopg
WHIUKATOPa
JIOCTHKEHUH

KOMITETECHITUHA

IIpakTrueckoe
3amanue 1

OmpeneneHne
K02() PUITMEHTOB BHEIITHETO
TPCHHUS

[Iporpamma, otuer

OIIK-3.1,

OIIK-3.2.,

OIIK-3.3.,
[K-2.1,,
[K-2.2.,
IK-2.3.

IIpaxTHueckoe
3aganue 2

I/I3yquHe JUHAMHKU
BpamaTeIbHOI0 ABMXXCHUSA

[Iporpamma, oTuer

OIIK-3.1,

OIIK-3.2.,

OIIK-3.3,,
[K-2.1,,
[K-2.2.,
I1K-2.3.

[IpakTnueckoe
3amanue 3

Omnpenenenne ko3 umnrenta
JUHAMHUYECKOMN BA3KOCTHU
JKUAKOCTH METO/IOM CTOKCa

IIporpamma, otyer

OIIK-3.1,

OIIK-3.2.,

OIIK-3.3.,
[K-2.1,,
[K-2.2.,
[K-2.3.

[IpakTuueckoe
3aganue 4

OnpeneneHne OTHOCUTEIBHON

BJIQXKHOCTH BO3ayXa

[Iporpamma, otuet

OIIK-3.1,

OIIK-3.2.,

OIIK-3.3.,
[K-2.1,,
[1IK-2.2.,
IK-2.3.

IIpaxTHueckoe
3aJaHue 5

3akon OMa u npaBuia
Kupxroda mis
Pa3BETBIICHHBIX LETICH

IIporpamma, otyer

OIIK-3.1,

OIIK-3.2.,

OIIK-3.3.,
[K-2.1,,
[K-2.2.,
[1K-2.3.

[IpakTuueckoe
3agaHue 6

MarauTtHoOe 1oJie KpyroBOTo
TOKa U U3MEPCHUE
TOPU30HTATILHOMN
COCTAaBIIAIOIIEN

MarHyuTHOTO I10JIs 3eMIIn

IIporpamma, oTyer

OIIK-3.1,

OIIK-3.2.,

OIIK-3.3.,
[K-2.1,,
[K-2.2.,
[K-2.3.

[IpakTuueckoe
3aganue /

3akon Oma mia neneit
MIEPEMEHHOTO TOKa

IIporpamma, oTyer

OIIK-3.1,

OIIK-3.2.,

OIIK-3.3.,
[K-2.1,,
[1K-2.2.,
MK-2.3.

[IpaxTnueckoe
3amanue 8

[Ipo3paunas audpakroHHas
peleTka

IIporpamma, otyer

OIIK-3.1,

OIIK-3.2.,

OIIK-3.3.,
[K-2.1,,
[K-2.2.,
[1K-2.3.

3aounas popma 00yueHust

Bun zapsaTus

Tema 3angaTHs

KonuuectBo
qaCcOB

dopma IpoBEAEHUA

Kon
WHIUKATOpa
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JOCTHKEHUN
KOMITIETEHIIHHA

[IpakTrueckoe OIIK-3.1,

sazanue 1 3akon Oma u mmpaBuiia OIK-3.2.,
p OI1K-3.3.,

Kupxroda ms 2 [Iporpamma, oTuer K-2.1
Pa3BETBICHHBIX LIETICH K-2.2.

[1K-2.3.

[IpakTuueckoe OIlK-3.1,
3aaHue 2 OIIK-3.2.,

3akon Oma nj1s 1enen 5 Tporpamma, oTuer OIIK-3.3.,
MEPEMEHHOTO TOKa ’ IIK-2.1.,

IIK-2.2.,

TIK-2.3.

[IpakTuueckoe OIlK-3.1,
3aganue 3 OIIK-3.2.,

Onpenenenne OTHOCUTEIBHOM 5 Tporpamma, oTuer OIIK-3.3.,
BIIQYKHOCTH BO3ITyXa i IIK-2.1.,

I1K-2.2.,

IIK-2.3.

7.  YdeOHO-MeToaMYecKOe o0ecliedeHHEe CAMOCTOSTEbHOH  PadoThI
CTY/IeHTOB

CamocTtosiTenbHast paboTa CTYJAEHTOB MPEIyCMOTPEHa YYEOHBIM IIJIAHOM TI0
TUCHUIUIMHE B 00beMe 54 yacoB 1o ouHoU (popme oOydenwus, 115 yaca mo 3aouyHOi
dbopme oOyuenus. CamocTodrenbHas padoTa peajn3yercss B paMKax MpPOrpaMMBbl
OCBOEHUS TUCIUTIIMHBI B CICTYIOMNX (popMax:

- paboTa ¢ KOHCIIEKTOM 3aHsATUA (00paboTKa TEKCTA);

- paboTa HaJ yueOHbIM MaTepUaIoM YUEeOHUKA;

- MpopaboOTKa TEMATHKU CAMOCTOSITENTLHOU PaboTHI;

- Hancanue pedepara;

- MOMCK MH(popMaIuu B ceTu «IHTepHET» U INTEpaType;

- BBINIOJIHEHUE UHIMBUYaJIbHBIX 3aJaHUIA;

- TOArOTOBKA MPE3EHTAINN;

- IOITOTOBKA K CJ1au€ 3a4eTa;

- IOATOTOBKA K cJjau€ SK3aMeHa.

B pamkax y4eOHOTO Kypca mpeayCMaTpHBAIOTCS BCTPEUYH ¢ pabOTOATEIISIMHU.

CaMmocTtosiTenbHasi paboTa MPOBOJUTCS C IIEJBbIO: BBISBICHHE ONTHMATbHBIX
KOHCTPYKTUBHBIX PELICHUA M MapaMeTpoB, ompenaeneHue Haubosee 3>PEGEeKTHUBHBIX
PEKUMOB OKCIUTyaTallud, CTPATeTHH TEKYIIEr0 TEXHUYECKOTO OOCTyXHBaHUS U
PEMOHTOB; YIUIyOJIEHHUSI M  PACIIUPEHHUS TEOPETHUECKUX 3HAHWA  CTYJIEHTOB;
dbopMUpOBaHNUS YMEHHH HCTOJIb30BaTh HOPMATHBHYIO, CIIPABOYHYIO JTOKYMEHTAIIUIO,
y4eOHYI0 U CICUUAJbHYIO JHUTEpPaTypy; Pa3BUTHS IMO3HABATEIBHBIX CIHOCOOHOCTEH U
aKTUBHOCTHU 00yYarOIINXCA: CaMOCTOSITEJIbHOCTH, OTBETCTBEHHOCTH,
OpPraHU30BAHHOCTH; (HOPMHUPOBaHUS TPO(HECCHOHATBHBIX KOMIIETEHIMI; Pa3BUTHUIO
HCCIIEIOBATENIbCKUX YMEHUN CTYICHTOB.
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@opMbl U BHIIBI CAMOCTOSITEILHOM pabOThI CTYJIEHTOB: YTEHHE OCHOBHOU W
JOTIOJIHUTEIBHON ~ JIUTEPaTypsl — CaMOCTOSITENIbHOE M3yYeHHE MaTepuana Iio
PEKOMEHIyeMbIM JIUTEPATypHbIM HCTOYHHKAM; paboTa ¢ OMOTHMOTEYHBIM KaTallOTOM,
CaMOCTOSITENIbHBIM  TOA00pP HEOOXOAMMOW JHUTEepaTyphl; paboTa CcO CIOBapeM,
CIOPaBOYHMKOM; TIOMCK  HeoOxomumou  uHopmammu B cetu  VHTepHeT;
KOHCIIEKTUPOBAHWE  HCTOYHUKOB; pedepupoBaHHE  HCTOYHHKOB;,  COCTaBIICHHUE
aHHOTaIMi K MPOYUTAHHBIM JIMTEPATYPHBIM HCTOYHUKAM; COCTaBIICHUE PEICH3UN U
OT3BIBOB Ha NPOYUTAHHBIM MaTepuai; COCTaBJICHUE 0030pa MyOJUKaIMil MO TeMe;
COCTaBJIEHHME U  pa3paboTka  TEPMHUHOJOTHYECKOTO  CJIOBaps;  COCTaBIICHUE
XPOHOJIOTUYECKON TaOuIbl; cocTaBiieHHe OuoOnuorpadun (6ubiuorpaduyeckoi
KapTOTEKH); TMOATOTOBKAa K pa3iMuHbIM (opMaM TeKylmled U MPOMEXKYTOUHON
arrecTalui (K TECTHUPOBAHUIO, KOHTPOJIBHOM paldoTe, 3K3aMeHY); BBINOJHEHUE
JIOMAIIIHUX KOHTPOJIbHBIX PA0OT; CaMOCTOSITENIbHOE BBIMOIHEHUE MPAKTUYECKUX
3aJJaHuil PETPOIYKTUBHOTO THUIA (OTBETHI Ha BOMPOCHI, 3a7aud, TECTHI; BHITIOJHEHHE
TBOPYECKHUX 3aJaHUM).

TexHonorHs OpraHu3allid CaMOCTOSITEIBHON pa0OThl 00yUYaIOIIUXCS BKIIIOYACT
UCIONIb30BaHWEe  MHGPOPMAIMOHHBIX W MaTepHUaTbHO-TEXHHUYECKUX  PECypCcoB
00pa30BaTEIBLHOIO YUPEKIACHUSA: OMOJIMOTEKY C YUTAJIbHBIM 3aJI0M, KOMIIBIOTEPHbIC
KJIaCChl C BO3MOXHOCTBIO paboTel B MHTepHer; ayautopuu (Kiaccel) IS
KOHCYJIBTAI[MOHHOM JIESTEIBHOCTH.

[lepen BbIMONHEHHEM OOYYaIOUIUMUCS BHEAYIUTOPHOW CaMOCTOSITENIbHOM
paboThl TpernojaBaTelb MPOBOJUT KOHCYJIHTUPOBAHUE 110 BBHITIOJIHCHHUIO 3aJlaHus,
KOTOPBIM  BKJIIOYAET LeNb 3aJaHusi, €ro CoOJEpXaHUs, CPOKU BBINOJHEHUS,
OPUEHTHUPOBOYHBIN 00bEeM paldOThl, OCHOBHBIE TpeOOBaHUA K pe3yJbTaTaM padoTHI,
KpUTEPUU OIICHKM. Bo Bpems BBHINOJHEHUS OOYYaIOMIMMUCS BHEAYIUTOPHOU
CaMOCTOSITENIbHOM pabOThl U MPH HEOOXOIMMOCTU MpenojaBaTelib MOXKET MPOBOAUTH
WHIUBUTyJIbHBIC ¥ TPYTITIOBBIC KOHCYIHTAITHH.

CamocTosiTennbHast pabOTa MOXKET OCYHIECTBIATHCA HMHIWBHUIYATbHO WIH
rpynmnamMu OOyYarommxcsi B 3aBHUCUMOCTH OT II€NH, 00bemMa, KOHKPETHOW TEeMaTHKHU
CaMOCTOSITENIbHOM PabOThI, YPOBHS CIIOKHOCTH, YPOBHSI YMEHUN 00yJarOIINXCSI.

KonTponb camocTosTensHON paboThl CTYIGHTOB MIPELyCMAaTPUBACT: COOTHECCHHE
COJIEp)KaHUsl KOHTPOJS C LETNSIMU OOy4YeHHS;, OOBEKTUBHOCTh KOHTPOJIS; BAJIUIHOCTDH
KOHTPOJISI (COOTBETCTBUE TMPEABSBIAEMBIX 3aJaHUl TOMY, UYTO MPEANOIaracTcs
MPOBEPUTH); TudPepeHInaAINIO0 KOHTPOIbHO-U3MEPUTEIHHBIX MATEPHAIIOB.

@®opMBl  KOHTPOJII  CAaMOCTOSITEJIbHOM  pabOThl: MPOCMOTP U MpPOBEpPKa
BBITIOJTHEHUSI CAMOCTOATEIBLHON padOThHI MPEroiaBaTesieM; OpraHru3alns CaMOpPOBEPKH,
B3aMMOIIPOBEPKU BBIMOJIHEHHOTO 3aJaHds B TpYIIe; OOCYXKICHHE pPe3yJbTaToB
BBITIOJTHEHHOM pabOThl Ha 3aHATUM; MPOBEICHHE MUCHBMEHHOIO OIpOca; MPOBEACHHE
YCTHOT'O ONPOCa; OpraHu3alus U MPOBEACHUE HHANBUAYAIBHOTO COOECeI0BAHUS.

Ne

u/ Bup yyeOHO-MeTOAMYECKOTO 00ecriedeH sl
1. NuauBuayanbHble 3a0aHus (BapHAHTHI).

2. TecToBBIE 3aMaHNUS.

3. Bompocsr [tst caMOKOHTPOJIST 3HAHUH.
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Tembl ToKIIa10B (MTOATOTOBKA MPE3EHTAIUH ).

TBopueckue 3a1aHus.

TunoBsle 3a1aHus A7 IPOBEACHUS TEKYLIETO KOHTPOJIS YCIIEBAEMOCTH 00yUaroIIUXCsl
(TectoBbIe 3aaHus, MPAKTUYECKUE 33/1a4H, TEMAaTHKA JIOKJIAJI0B U pedepaToB)

3ajanus A1 MOATOTOBKU K IIPOMEKYTOUYHOM aTTeCTalluy MO JUCIUTIIIMHE
(BOTIPOCHI K 3aYETy M BOIIPOCHI K IK3aMCHY)

8. (I)OHII OIICHOYHBIX CPCACTB MIJdA MPOBECACHUA TEKYHIECTO KOHTPOJA

yCIeBaeMOCTH, IPOMEKYTOYHOH aTTECTAIUM 10 UTOTAM OCBOEHMS TUCIHUILINHBI
8.1. ITacmopTt doHaa OLIEHOYHBIX CPEICTB

MexaHuka
No | Kontponupyemsie Kon u naumenoBanue | Uuaukatop HaumenoBanue
pasnensl (TeMbl) KOMIICTEHIIUHA JIOCTHXKEHUS OLICHOYHOTO
JUCIUILINHBI KOMIIETEHIIUU CpeACTBA
1. | MexaHuka. DiIeMEHThI OIIK-3. Cnocoben OIIK-3.1. 3naer Ompoc,
kuHeMaTuku. OOmmit pemarts 3aga4u OCHOBHBIE METObI pedepar,
ciry4ait aHaNM3a U pacyera penieHus 3ana4q } IIPE3CHTALHS
KPHBOJMHEHHOTO XapaKTEPUCTUK _ | omexTpureckux neneit.
f—— anekrpuueckux nemnei | OINK-3.2. Ucnons3yer
N OCHOBHBIE METOIBI
MaTepUuaJIbHOU TOYKHU.
aHaIIM3a XapaKTePUCTUK
Buasl Mexanndeckoro SMEKTPUUECKUX TICTICH.
JBUkeHud ten. [lonaTus OIIK-3.3.
TeJa OTCYETA, CUCTEMBI OCyIECTBISCT aHAIN3 1
OTCYCTA, YHClia pacyeT XxapaKTEpUCTUK
CTEIEHEN CBOOOIBI. DIIEKTPHUYECKUX IIETICH.
[IpssmonuHelHOE
TTBUKCHIE ITIK-2. Crrocoben [IK-2.1. 3naeT
MaTepUATbHOI TOUKH. MIPOBOJIUTh OCHOBHBIEC METO/IbI
JlBIKeHIe BEIYUCIIATEIILHBIE MIPOBEICHUS
MATEPHATBHOMN TOYKH T SKCIIEPUMEHTBI C BBIYHCITUTEILHBIX
WCTIOJIb30BaHHEM 3KCIIEPUMEHTOB C
OKpyKHOCTH. ITyTb.
CTaHIaPTHBIX UCIIOJIb30BaHUEM
Ckopoctb. Yckopenue 1 MPOTPaMMHBIX CPEJCTB | CTAHAAPTHBIX
CT0 COCTABIIAIOTIHC. C IIETIbIO MOTyYeHHS IPOrPaMMHBIX.
HuHamuka MaTeMaTUIECKUX [1K-2.2. Ucnonb3yet
MaTepI/IaJ'IBHOI\/'I TOYKH. MOZEJIEH IPOLECCOB U CTaHIAapTHEBIC
Macca. Cuna. 3akoHbI 00BEKTOB IIpOrpaMMHBIE CPEICTBA
Herotona aBTOMATH3AILUU H C 1ICJIBIO MTOJTyUCHUS
yIpaBIeHUS MaTeMaTHYECKUX
MOJIEeTIEH TTPOIECCOB H
00BEKTOB
ABTOMAaTH3allMU U
YOpaBICHUS.
[IK-2.3. OcymecTBisieT
BBIYHCIUTEIbHBIC
AKCIIEPUMEHTHI C
HCIIOJIb30BaHUEM
CTaHIAPTHBIX
MIPOTPaMMHBIX CPEJICTB.
2. | 3aKOH U3MECHEHUS OIIK-3. Criocoben OIIK-3.1. 3uaer Omnpoc,
KOJIMYECTBA IBUKCHUS. pemaTh 3aaavuu OCHOBHBIC MCTO/bI pe(bepaT’
3aKOH COXPAHEHHSI aHaM3a U pacuera penieHus 3ana4q porpamma,
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KOJIMYECTBA JIBWKEHUS. | XapaKTePUCTUK 3IEKTPHYECKUX ETEH. pe3eHTaIHs]
[IpunoxeHus B Ipupoje | ICKTPUICCKHX Leneit OIIK-3.2. Ucnoas3yeT
u TexHuke. Pabora, OCHOBHBIC MCTO/IBI
SHeprHsl, MOIIHOCTb. aHaJn3a XapaKTepUCTUK
SNIEKTPUUECKHUX TIETICH.
3aKoH coXpaHEeHUs
b OIIK-3.3,
sHepruu. nHamuka
Ocy1iecTBISeT aHAIU3 U
BpallaTe/ILHOro pacueT XapakTepHCTHK
nBHKeHUA. MomeHT 3IEKTPUYECKUX IeTIeH.
cuibl. PaboTa BO
BpalaTeJIbHOM [1K-2. Ciocoben [IK-2.1. 3naer
JIBHKEHUH. MOMEHT MPOBOJUTH OCHOBHBIEC METOJIBI
UHEPIUH MAaTEPUAILHOM | BBIYUCIIUTENIbHBIE MIPOBEICHUS
TOYKH, TeJla, TOHKOTO IKCTICPUMEHTBHI C BBIUHCITUTEIBHBIX
OJHOPOHOTO CTEPIKHS UCTIOJIb30BaHHEM JKCIIEPUMEHTOB C
b
MOJIOTO OXHOPOIHOTO CTaHJAPTHBIX HCTIOB30BaHHEM
OporpaMMHBIX CPEACTB CTaHJapTHBIX
OWJIMH]IPA, KOJIbIIA, porp Pl 1ap
C LIETIbIO MOTyYeHHUS POTPAMMHBIX.
MPSMOYTOJIbHOTO
MaTeMaTUYECKUX [IK-2.2. Ucnonb3yeT
TTapaJUIC/ICINIICA. MOJIENIEN TIPOLIECCOB U | CTaHIAPTHHIE
IIpumepe! onpenenenns | ogyexron pOrpaMMHBIE CPEJICTBA
MOMCHTa MHEPUHH TCJIA | agromaTH3alid U C LEJBIO MOy YCHHS
AAHAMHYCCKUM YIIpaBJICHUS MaTEeMaTUYECKUX
MeTOA0M. MOMEHT MOJIEJICH TIPOIECCOB H
AMITyJbCA. 00BEKTOB
Kunernueckas sHeprus ABTOMATHU3alUU U
Bpalaronierocs reja. YHPAaBJICHUSL.
OCHOBHOE YpaBHEHHE [IK-2.3. OcymecTBisieT
BBIYUCITUTEIHHBIC
JIMHAMUKHA
OKCIICPUMEHTEI C
BpAaIIaTEIbHOTO
3 UCIIOJIb30BaHUEM
JIBUKEHUS. 3aKOH CTARJIAPTHBIX
COXpaHEHUsI MOMEHTAa TPOTPAMMHBIX CPEJICTE.
HMITyJIbCa
Konebanus. OIIK-3. Criocoben OIIK-3.1. 3Haer Ompoc,
CBoGoHbIE, pemarp 3a7a4uu OCHOBHBIC METO/IBI pedepar,
rapMOHHYECKHE aHayM3a U pacdera pelieHus 3aaa4q mporpamma,
xonebanms. CMelenue, | XAPAKTEPHCTHK ANEKTPUUYECCKUX LIETICH. npeseHTaLus

CKOPOCTb, YCKOPEHHUE,
nepuo, daza
Kosie0aHui, yacToTa.
3aryxaroiiue
konebanus. [lepuon
3aTyXaronmx
Kosie0aHui.
Arneproguieckue
KoJie0aHusl.
BeIHYX1eHHBIE
Kosiebanus. Pesonanc.
[Tonsarue
ABTOKOJICOAHHIA.
I"apmonnyeckuit
OCIUILIATOP.
[IpyXUHHBIH,
du3nueckui,

JIEKTPUYECKUX LeTIeH

ITK-2. Crocoben
MIPOBOJIUTH
BBIYUCINTCIIbHBIC
OKCIICPUMCEHTEI C
HCIIOJIb30BAaHUEM
CTaH/IapTHBIX
MIPOrpaMMHBIX CPEACTB
C LEJbIO MOJIyYEeHUS
MaTeMaTHYECKUX
MOJIeJIEN TTPOIIECCOB U

OIIK-3.2. Ucnonb3yet
OCHOBHBIE METO/IBI
aHaJn3a XapaKkTepUCTUK
INEKTPUUYECCKUX LIETICH.
OIIK-3.3.
OcymiecTBIseT aHAIN3 U
pacueT XapakTepUCTHK
INEKTPUUYECKUX LIETICH.

[IK-2.1. 3naer
OCHOBHBIE METO/TbI
IIPOBENEHUS
BBIUYUCIINTCIIBHBIX
AKCIIEPUMEHTOB C
HCIIOJIb30BaHUEM
CTaHIapPTHBIX
MIPOrPaMMHBIX.
[IK-2.2. Ucnonb3yet
CTaHJapTHBIE
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MaTeMaTH4YeCKUI
MAasTHHUKH.
Kunernueckas u
MOTEHIIMaIbHAs SHEPTUH
K0JIe0aTeILHOr0o
JIBIDKCHUS.

00BEKTOB
aBTOMATHU3ALUU U
yIpaBICHUS

MPOTPaMMHBIE CPEIICTBA
C LEJBIO MTOMyYEHUS
MAaTeMaTHYECKUX
MOJIeNIEH MPOIIECCOB U
00BEKTOB
aBTOMATU3aLNN U
yIpaBIICHHSL.

[IK-2.3. OcymecTBisiet
BBIYUCIIUTEIbHBIE
9KCIIEPUMEHTHI C
HCIOJIb30BAHUEM
CTaHIapTHBIX
MIPOrPaMMHBIX CPEICTB.

Hedopmaruun Bepaoro | OIIK-3. Cnocoben OIIK-3.1. 3naet Ompoc,
Tesa. 3aKoH FYKa peuaTs 3agavu OCHOBHBIE METOBI pe(bepaT’
YIpyrue BOJTHSI. aHaJIM3a U pacyera pelieHus 3agad 5 Iporpamma,
BOJIHOBBIE POLECCHI. XapaKTepUCTUK _ | DYIEKTpHECKHX Ueneit. npeseHTaLus
TpoIOBHbIE 1 anekrpuaeckux nerei | OIIK-3.2. Ucmonesyer
OCHOBHBIE METO/IbI
[ONIEPEYHBIE BOIHBIL.
. aHaJIM3a XapaKTEePUCTUK
YpaBHEHHE ILIOCKOH JNEKTPUUYECKUX LIETIEH.
BosHBL [loHsaTus: daza OIIK-3.3.
BOJIHBI, )POHT BOIHBI, OcyuiecTBIIsSICT aHAU3 U
JvHA BOJIHBL [ToTok pacdeT XapaKTepUCTHK
SHEPTUH BOIH 3JIEKTPUYECKUX LICTIEH.
I1K-2. Ciocoben [1IK-2.1. 3naer
MPOBOJUTH OCHOBHBIE METOJIBI
BBIYUCITUTEIIbHEIC MIPOBEACHUA
9KCIIEPUMEHTHI C BBIYMCITUTEIBHBIX
UCTIOJIb30BaHUEM 9KCIIEPUMEHTOB C
CTaHJapTHBIX HCIIOJIb30BaHUEM
MPOTPaMMHBIX CPEJICTB | CTaHAAPTHBIX
C LIETIbIO MOJTyYCHHUS MIPOTPaMMHBIX.
MaTeMaTUYECKUX [IK-2.2. Ucnone3yeT
MOJEJIEH IPOLECCOB U | CTaHJIAPTHBIE
00BEKTOB IpOrpaMMHBIE CPECTBA
aBTOMaTHU3aLUN U C LIEJBIO MOJTyYEeHHUS
yIpaBIeHUs MaTeMaTHYECKHX
MOJIEJIEN TIPOLIECCOB U
00BEKTOB
aBTOMAaTH3ALUH U
YHpaBICHUSL.
[IK-2.3. OcymecTrisiet
BBIYUCITUTEIILHBIE
JKCIIEPUMEHTHI C
HCIIOJIb30BaHUEM
CTaHJApTHBIX
MIPOTPAMMHBIX CPEJICTB.
['uaponvHamuKa. OIIK-3. Criocoben OIIK-3.1. 3naer Omnpoc,
HaBJ’IeHI/Ie KUJIKOCTH. pemars 3aga49u OCHOBHBIE€ METOAbI pe(bepa'r’
3akon Iackans s aHaIM3a ¥ pacyera pelieHns 3aga4d § mporpamma,
JKIIKOCTEH 1 Ta30B. XapaKTEePUCTHK 3JEKTPUYECKHX LIETIEN. npe3eHTaLHs

I[aBJ'IeHI/Ie Ha JHO U

QJICKTPUYCCKUX ueneifl

OIIK-3.2. Ucnonb3yet
OCHOBHBIE METO/IbI
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CTEHKH COCy/a Mpu
NEUCTBUU CHUIEI
TSKECTHU. 3aKOH
Apxumena. YpaBHEeHHE
HEpa3pbIBHOCTH.
VYpaBuenue bepnyuiu.
TpyOxka ITuto-
[Ipanaras.
Bonoctpylinbiil Hacoc.
®opmyna Toppuyeniu.

I1K-2. Criocoben
MIPOBOJIUTH
BBIYHCIUTEILHBIC
9KCIIEPUMEHTBI C
HCIIOJIb30BaHUEM
CTaHIAPTHBIX
MPOrPaMMHBIX CPEJICTB
C TIeITBIO TTOITyYeHUS
MaTeMaTHYCCKUX
MOJIENIEN TIPOLIECCOB U
00BEKTOB
aBTOMAaTH3aIlUH U
YIpaBIEHUS

aHaJIN3a XapaKTEePUCTUK
SIIEKTPUUECKUX TETICH.
OIIK-3.3.
Ocy1iecTBIAeT aHAIU3 U
pacueT XapaKTepUCTHK
SIIEKTPUUECKHUX TIETICH.

[IK-2.1. 3naer
OCHOBHBIE METOIBI
MPOBEICHUS
BBIYHCITUTEIILHBIX
JKCIIEPUMEHTOB C
HCTIONTb30BaHUEM
CTaHJApTHBIX
MIPOTPaMMHBIX.

[IK-2.2. Ucnonn3yer
CTaHJapTHEIE
pOrpaMMHBIE CPEJICTBA
C TIETBI0 TTOTyYeHUS
MaTEMAaTUYCCKUX
MOJIEJIEN MPOLIECCOB U
00BEKTOB
ABTOMAaTH3AIlUU U
YIIpaBJIEHHUS.

[IK-2.3. OcymecTBisiet
BBIYHCIUTEIHHBIE
OKCIICPUMEHTEI C
UCIIOJIb30BaHHEM
CTaH/IAPTHBIX
NIPOrpaMMHBIX CPEACTB.

MounekyisapHo-
KHHETHYECKasi TEOpHUs
WJIeaJIbHBIX Ta30B.
3aKOHbI, OMUCEHIBAIOIINE
MOBE/ICHUE UJICATTbHBIX
ra3oB: 3aKoH boilns-
Mapuorra, I'eir-
Jroccaka, JlanbToHA.
YpaBHeHus
Kunaitnepona,
Meneneena-
Kuaitnepona.
[TocTositnHas
Boneumana. Yucno
Jlommuara. OcHOBHOE
ypaBHEHHUE
MOJIEKYJISIPHO-
KMHETUYECKOU TEOpUH
WJIeaJIbHBIX Ta30B.

OIIK-3. Crocoben
peliaTth 3a71a4u
aHaJIM3a U pacyera
XapaKTePUCTHK
ANIEKTPUICCKUX TeTeH

ITIK-2. Cnocoben
MPOBOUTH
BBIYUCIINTCIIBHBIC
3KCHepI/IMeHTI)I C
HCITOJIB30BAaHUEM
CTaHlIapTHBIX
IIPOTPaMMHBIX CPEICTB
C IIETIbIO MTOJTyYCHHUS
MaTeMaTHYECKUX
MOJIeJIEN TIPOIIECCOB U
00BEKTOB
aBTOMAaTU3ALMH U
YIIPaBJICHUS

OIIK-3.1. 3naer
OCHOBHBIE METO/IBI
pelieHus 3aaa4q
INEKTPUUYCCKUX LIETICH.
OIIK-3.2. Ucnonb3yet
OCHOBHBIE METO/IBI
aHaJn3a XapaKkTepUCTUK
INEKTPUUYCCKUX LIETICH.
OIIK-3.3.
OcymiecTBIseT aHAIN3 U
pacueT XapaKTepUCTHK
INEKTPUUYCCKUX LIETICH.

[IK-2.1. 3naeT
OCHOBHBIEC METO/TbI
MIPOBEICHUS
BBIYHMCIUTEIIbHBIX
AKCIIEPUMEHTOB C
HCIIOJIb30BaHUEM
CTaHIAPTHBIX
MIPOTPaMMHBIX.
[1K-2.2. Ucnonb3yet
CTaHIaPTHBIC
IIPOrpaMMHBIE CPEICTBA
C IIEIBIO TTOTyYeHUS
MaTeMaTHYECKUX

Ompoc,
pedepar,
nporpamMma,
Mpe3eHTalus
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MOJIeJIeH MPOIIECCOB U
00BEKTOB
aBTOMAaTH3aLMH U
yIPaBJICHHUSL.

MK-2.3. OcymectBnsier
BBIYHCIINTEIbHBIC
IKCTIEPUMEHTHI C
UCTIOJIb30BAaHUEM
CTaH/IaPTHBIX
MPOTPAaMMHBIX CPEJICTB.

SIBjeHMs epeHoca: OIIK-3. Crocoben OIIK-3.1. 3naer Omnpoc,
muddysus, peliaTh 3a1a4u OCHOBHBIC METO/IbI pedepar,
TEILIONPOBOIHOCTb, aHanmM3a 1 pacuera peleHus 3aga4q } mporpamma,
BHYTpEHHee TPEHHUE. XapaKTePUCTHK _ | DUIEKTpHYECKHX Henet. npeseHTaLus
OCHOBBI anexrpudeckux nemnerd | OIIK-3.2. Ucnonb3yet
OCHOBHBIE METO/IBI
TepMOAMHAMUKH. Yncio
. aHaIIM3a XapaKTePUCTUK
cTenenel cBoGoabl AIEKTPUIECKHX IIeTIeH.
MOJIEKYJIbl. 3aKOH OITK-3.3.
paBHOMEPHOT'O OcCyIIeCTBIIAET aHAIU3 U
pacupeaciCHus SHCPIrun pacyeT XapaKTepUCTUK
10 CTETICHSM CBOOOIbI INEKTPUYCCKUX LIETICH.
Moutekyi1. IlepBoe
Havyaio I1IK-2. Crrocoben IIK-2.1. 3naeT
TePMOINHAMHUKH. MPOBOJIUTH OCHOBHBIE METOIBI
Pa6ota rasa npu BBIYUCITUTEIIbHEIC POBEICHUS
H3MCHEHIH ero ofnema. | JKCTIEPHMEHTBI C BBIYHCITUTEIFHBIX
T eILIOEMKOCTE HCTIOTIb30BaHHEM IKCIIEPUMEHTOB C
’, CTaHJApTHBIX UCIIOJIb30BaHUEM
ypasHenne Maiiepa. MPOTPaMMHBIX CPEJICTB | CTaHAAPTHBIX
C TIEITBIO TTOITyYeHUS MIPOTPaMMHBIX.
MaTeMaTUIECKUX [1K-2.2. Ucnonb3yet
MOJEJIEd IPOLECCOB U | CTaHJIAPTHbBIE
00BEKTOB IIpOrpaMMHBIE CPEICTBA
aBTOMATH3AIUU H C TIEIBI0 TTOTyYeHUS
yIpaBJICHUS MaTeMaTHYECKHX
MOJIEJIEN TIPOLIECCOB U
00BEKTOB
aBTOMAaTH3AIUH U
yIpaBIICHHUSL.
[IK-2.3. OcymecTBisiet
BBIYHCIIUTEIHHBIE
9KCIIEPUMEHTHI C
HCHOJIb30BaHHEM
CTaHJApTHBIX
MIPOTPAMMHBIX CPEJICTB.
Bszkocts (BHYTpeHHEE OIIK-3. Cnocoben OIIK-3.1. 3naer Ompoc,
TpeHI/Ie). HI/IHaMI/I‘-IeCKaH pemars 3aga49u OCHOBHBIC METObI pe(bepaT’
1 KHHEMATHIeCKas aHalM3a U pacdera peleHus 3aaa4q § porpamma,
BA3KOCTE. XapaKTEePUCTHK INEKTPUUYECKUX LIETIEH. npesenTaIms

HproToHoBCKHE U
HEHBIOTOHOBCKHE
skunkoctu. Cuia
BHYTPEHHETO TPECHHUS.

3JIEKTPUUYECKUX LIenen

OI1K-3.2. Ucnoas3yet
OCHOBHBIC METOAbI
aHaJTN3a XapaKTePUCTUK

3JEKTPUYECKHX LIETIEH.
OIIK-3.3.
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Meroas! onpeneneHus
BSI3KOCTH: ) METO]T
Crokca; 0) MeTos
Ilyazeiins. Yucno
Peiinomnbaca.
JlamuHapHBIN 1
TypOYJIEHTHBINA PEIKUMBI
TEUYECHUSI )KUJKOCTH

I1K-2. Cnocoben
IIPOBOJIUTH
BBIYHCIIUTEIBHEIE
9KCIIEPUMEHTBI C
HCIIOIB30BaHUEM
CTaH/IapPTHBIX
MPOrPaMMHBIX CPEJICTB
C IIETIbIO MOTyYCHHS
MaTeMaTHYECKUX
MOJIEJICH TIPOIECCOB U
00BEKTOB
aBTOMAaTH3aIuU 1
yIpaBIEHUS

Ocy1iecTBISET aHAIU3 U
pacyer XapaKTEPHCTHK
3IEKTPUIECKUX IICTICH.

IIK-2.1. 3naer
OCHOBHBIE METOIBI
MPOBEICHUS
BBIYHCITUTEIILHBIX
JKCIIEPUMEHTOB C
HCHOJIb30BaHHEM
CTaHJApTHBIX
MIPOTPaMMHBIX.

[IK-2.2. Ucnonn3yer
CTaHJapTHEIC
MIpOrpaMMHBIE CPECTBA
C TIeITBI0 TTOTyYeHUS
MAaTEMAaTUYCCKUX
MOJIEJIEN MPOLIECCOB U
00BEKTOB
aBTOMaTHU3allunu U
YIIpaBJIEHHUS.

[IK-2.3. OcymecTBisiet
BBIYHCIUTEIHHBIE
OKCIICPUMEHTEI C
HCTIONIb30BaHUEM
CTaH/IAPTHBIX
NPOrpaMMHBIX CPEACTB.

[TpumeHeHue nepBoro
Hayvaia TepMOJUHAMUKH
K U30IIPOLIECCaM.
W3o0xopHsli IpoLecc.
N300apHsIii mporecc.
N3otepmuyecknii
IIpoLecc.
Annabatnuyeckuit
npoiiecc (ypaBHEHUE
[Tyaccona).
ITonutponHeIii mporecc.
Kpyrosoii mpouecc
(mki). OOpaTumble U
HeoOpaTuMble
nporieccel. Bropoe
Havaio
TEPMOJIMHAMUKH.

OIIK-3. Crocoben
pelaTth 3a7auun
aHaJl3a v pacyera
XapaKTEePUCTUK
3JIEKTPUUECKUX LIeTen

IIK-2. Cnocoben
MPOBOJUTH
BBIYUCIINTCIILHBIC
JKCIIEPUMEHTBI C
HCIIOJIB30BaHUEM
CTaHlIapTHBIX
IIPOTPaMMHBIX CPEICTB
C TIITBIO TTOITyYeHUS
MaAaTEMATUYECCKUX
MOJIeJIEN TIPOIIECCOB U
00BEKTOB
aBTOMAaTU3ALMH U
YIIpaBJICHUS

OIIK-3.1. 3naer
OCHOBHBIC METO/IbI
pelieHus 3a1ay
AIEKTPUIECKHX IIeTIeH.
OI1K-3.2. Ucnons3yet
OCHOBHBIC METO/IbI
aHaIIM3a XapaKTePUCTUK
AIEKTPUIECKHX TIeTIeH.
OIlK-3.3.
OcymiecTBiIseT aHAIN3 U
pacder XapakTepUCTHK
3JIEKTPUUECKUX LETEH.

IIK-2.1. 3naer
OCHOBHEIE METOEI
IIPOBECHUSL
BBIYHCIIMTEIBHBIX
AKCIIEPUMEHTOB C
HCTOJIB30BaHUEM
CTaH}IapTHI)IX
MPOTrPaMMHBIX.
[1K-2.2. Ucnonb3yet
CTaHIapTHBIE
MPOrpaMMHBIE CPEIICTBA
C LEJIbIO MOTYUYCHUS
MATEMATHUYCCKHUX
MOJIEeTIeH TTPOIECCOB H
00BEKTOB
aBTOMATHU3alluu U

Ompoc,
pedepar,
porpamMma,
Mpe3eHTAIHS
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yIpaBJICHHUSL.
[IK-2.3. OcyimecTBisieT
BBIUHCITUTEIbHBIC
9KCIIEPUMEHTHI C
HCIIOJIb30BAaHUEM
CTaHIAPTHBIX
MPOTPaAMMHBIX CPE/CTB.

10. | DHTpOMIHI, ce OIIK-3. Crocoben OIIK-3.1. 3naer Omnpoc,
CcTaTUCTHUYECKOE peliaTh 3agavuu OCHOBHBIC MCTObI pe(bepaT’
TOJIKOBAHHE U CBS3b C 4HAIIN34 H PacyacTa PCIICHNUA 3a/1a9 5 porpamma,
TepPMOIMHAMHYECKOT XapaKTePUCTUK _ | oyexTputecKuX nenei. Npe3eHTalHs
BEPOATHOCTHIO. TpeThe anextpudeckux nemned | OIIK-3.2. Ucnonb3yet

OCHOBHBIC METO/IbI
Ha4ajuo
aHalM3a XapaKkTepUCTHK
TCPMOTMHAMHUKH. SNIEKTPUUECKHUX TIETICH.
TeroBble ABUTATENN U OITK-3.3.
XOJIOAUIIbHBIE MAIIIUHBI. OCyIECTBISCT aHAIN3 1
[uxn KapHo u ero K.I.1. pacueT XapaKTepHCTHK
JUTS UJ€abHOTO rasa. ANIEKTPHUUYECCKUX TICTICH.
[1K-2. Criocoben [IK-2.1. 3naer
IIPOBOJAUTH OCHOBHBIC METO/IbI
BbIYUCINTCIIbHBIC IIPOBCACHUA
9KCIIEPHUMEHTHI C BBIYUCITUTEITHHBIX
UCTIOJIb30BaHUEM JKCIIEPUMEHTOB C
CTaHAApPTHBIX HCIIOJIB30BAHUEM
MPOTPAMMHBIX CPEJICTB | CTAHAAPTHBIX
C IIETIBIO MOy YCHHS MPOTrPaMMHBIX.
MaTeMaTUYECKUX [1K-2.2. Ucnonb3yet
MOJEJIEH IPOLECCOB U | CTaHJAPTHBIE
00BEKTOB MPOrpaMMHBIE CPEJICTBA
aBTOMaTHU3allun 1 C OCJIBIO TTOJIYUCHUS
yHpaBJICHUA MAaTEMAaTUYCCKUX
MOJIeJIeH MPOIIECCOB U
00BEKTOB
aBTOMaTHU3alluu U
yIIpaBJICHUSL.
[IK-2.3. OcymecTBisiet
BbIYUCJINTCIIBHBIC
OKCIICPUMEHTEI C
HCTOJIb30BaHHEM
CTaHJAPTHBIX
IIPOTPAMMHBIX CPEICTB.
«3.]'ICKTpI/I‘leCTBO U MarHeTu3sm»

No | Kontponupyemsie Kon u naumenoBanue | aaukarop HaumenoBanue
paszaensl (TeMbl) KOMIIETEHIUA JIOCTHKEHHUS OIIEHOYHOTO
JIUCITATIIIUHBI KOMIIETCHIIUHU CpeACTBa

11. | Dnexrpocratuka. 3akon | OIIK-3. Cocoben OIIK-3.1. 3naer Ompoc,
COXpaHEHUs pears 3agaun OCHOBHBIE METO/IbI pedepar,
DIEKTPUYECKOro 3apsya. | 4Halusa i pactcra PCIICHIA 3a/1aq NpE3CHTALNS

3axoH KynoHa.
DIJIEKTPOCTATUUECKOE
none (OCII), ero

XapaKTepUCTUK
3JIEKTPUUECKUX Lenen

SNIEKTPUUECKUX TETEH.
OI1K-3.2. Ucnoas3yet
OCHOBHBIE€ METO/IbI
aHaJIn3a XapaKTepUCTUK
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HANPSDKEHHOCTD.
[TpuHIMn
cynepno3uruu JCII.

DJIEKTPUUYECKUI TUTIONb.

IToTOK HANPSIKEHHOCTH.
Teopema l"aycca.
[Torenunan ICIIL.
HarnpsixeHHOCTB Kak
IpaJueHT MOTEHINAaIa.

I1K-2. Cnocoben
MPOBOIUTH
BBIYHUCIIATEIbHBIE
OKCTIEPUMEHTHI C
HCIIOIb30BaHUEM
CTaHJapTHHIX

MPOTPAaMMHBIX CPEJICTB

C ICJIBIO ITOJYUCHHUA

MaTeMaTUYCCKUX

MOJieJiel TTPOIIECCOB U

00BEKTOB
aBTOMAaTU3alvu 1
yIpaBJICHUsI

AIEKTPUIECKHX TICTICH.
OIIK-3.3.
Ocy1iecTBISeT aHAIU3 U
pacyeT XapaKTepUCTHK
SNIEKTPUUECKHUX TIETICH.

[IK-2.1. 3naer
OCHOBHBIE METO/IBI
MIPOBEICHUS
BBIYHCITUTEIBHBIX
9KCIICPUMEHTOB C
HCTIOB30BaHHEM
CTaHJAPTHBIX
MPOTPaMMHBIX.

[IK-2.2. Ucnonn3yer
CTaHJapTHEIC
POTrpaMMHEIE CPEICTBA
C LIECJIBIO TIOJTYYEHUS
MaTeMAaTHYECKUX
MOJIEJIEN TPOLIECCOB U
00BEKTOB
aBTOMATH3AIUH U
yIpaBIICHHUSI.

[IK-2.3. OcymecTBisieT
BBIYUCITUTEIHHBIC
9KCTIEPUMEHTHI C
HCIIOJIb30BaAHUEM
CTaHAapPTHBIX
MPOTPAMMHBIX CPEJICTB.

12.

[TocTostHHBIN
AIIEKTPUYECKUI TOK.
Cwia ¥ TJIOTHOCTH TOKA.
Croponnue cuibl. IJC
U HanpsbkeHue. 3aKoH
Oma 111 0THOPOIHOTO
y4acTKa Ieru.

Y nenbHoe
ANEKTPUIECKOE
COTPOTUBIIEHUE. 3aKOH
OmMma B

b depeHIanbHOMI
dbopme. ConpoTuBiieHne
MIPOBOTHHUKOB.

OIIK-3. Crocoben

pemaTh 3aaavuu

aHaJiu3a 1 pacdeTa

XapaKTECpUCTUK

JIEKTPUYECKUX LeTiel

I1K-2. Ciocoben
MPOBOUTH
BBIYHCIIUTEIbHBIE
3KCHepI/IMeHTI)I C
HCIIOJIBb30BAaHUEM
CTaHJAPTHBIX

IIPOrPaMMHBIX CPENICTB

C LEJIbI0 TTOJTyYEHUS

MATEMATHYCCKUX

MoJienen IpouccCcoB U

00BEKTOB
aBTOMAaTU3alluu U
yIpaBIeHUS

OIIK-3.1. 3naet
OCHOBHBIE€ METO/IbI
pelieHus 3agad
3IIEKTPUUECKUX LETEH.
OIIK-3.2. Ucnonb3yet
OCHOBHBIE€ METO/IbI
aHaJIM3a XapaKTEePUCTUK
3IIEKTPUUECKUX LETEH.
OIIK-3.3.
OcymiecTBIseT aHAIN3 U
pacdeT XapaKkTepUCTHK
3JIEKTPUUECKUX LIETIEH.

[IK-2.1. 3naer
OCHOBHBIE€ METOJIbI
MPOBEACHUS
BBIYHNCIIUTCIIBHBIX
OKCIICPUMEHTOB C
HCIIOJIb30BaHUEM
CTaHIapPTHBIX
IIPOTrpaMMHBIX.
[1K-2.2. Ucnonb3yet
CTaHJIapPTHHIC
MpOTpaMMHBIE CPEICTBA
C LEJbIO OTy4YEHUS
MaTeMaTHYECKUX
MOJIeNIel TTPOIIECCOB U

Ompoc,
pedepar,
nporpamma,
Npe3eHTaIHsI
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00BEKTOB
aBTOMAaTU3aLAN U
yIpaBIICHHSL.

[TK-2.3. OcymecTBisiet
BBIYUCIIUTEIbHBIE
9KCIIEPUMEHTEI C
HCIOJIb30BAHUEM
CTaHIAPTHBIX
MIPOrPaMMHBIX CPEICTB.

13. | PaGoTa 1 MOITHOCTE OIIK-3. Crocoben OIIK-3.1. 3naet Omnpoc,
TOKA. 3aKOH H)Koyﬂg- peuaTs 3aga4u OCHOBHBIE METOBI pe(bepaT’
Jlenna. 3akon Oma s | @HAIW3a U pacyera peleHus 3aga4q } mporpamma,
HEO/HOPO/IHOTO yyacTKa | X2PAKTEPHCTHK _ | dJIeKTpHYECKHX Hened. npeseHTaLus
e (060BIeHHbI anexrpudeckux nernerd | OIIK-3.2. Ucnonb3yet

OCHOBHBIE METO/IBI
3akoH Oma). 3akon Oma
. aHaJn3a XapakTepUCTUK
AT SAMKHYTOM LICTIH. AIIEKTPUUYECKUX IICTICH.
[TpaBuna Kupxroda ams OITK-3.3.
Pa3BETBJICHHBIX LIETIEH. OCyILLECTBIISET aHAIN3 1
Mocrt Yutcrona. pacuer XxapakTepUCTUK
TennoBoe neicTBue AIIEKTPUYECKUX IICTICH.
TOKa
[IK-2. Ciocoben [IK-2.1. 3naer
HPOBOJUTH OCHOBHBIE METO/IBI
BBIYHCIINTEIIbHBIC MIPOBEACHUS
SKCIICPUMCHTEI C BbIYUCJINTECIIbHBIX
HCIIOJIb30BaHUEM IKCIIEPUMEHTOB C
CTaH/IapTHBIX UCTIONIb30BAaHUEM
IMporpaMMHbIX CpEACTB CTaHAapPTHBIX
C LIEJIBIO TTOJTy4eHHs NpOTrPaMMHBIX.
MaTeMaTUYECKUX [IK-2.2. Ucnonb3yeT
MOJEJIEd IPOLECCOB U | CTaHJIAPTHbBIE
00BEKTOB pOrpaMMHBIE CPEJICTBA
ABTOMATH3ALUH H C LEJIBIO MOy YeHHS
yIIpaBJICHUS MaTeMaTHYeCKUX
MOJIEJIEN TIPOLIECCOB U
00BEKTOB
aBTOMAaTH3AIMH U
yIIpaBJICHUSL.
[IK-2.3. OcymecTBisieT
BBIYHCIIUTEIbHBIE
IKCTIEPUMEHTHI C
UCIIOJIb30BaHUEM
CTaHJApTHBIX
MPOTPaMMHBIX CPEJCTB.

14. | MarauTHoe 1oJIe U €ro OIIK-3. Cnocoben OIIK-3.1. 3naer Omnpoc,
XapaKTePUCTUKH. pears 3agaun OCHOBHBIE METO/IBI pedepar,
MarnuTtHas UHIAYKIMS. aHaJIA3a U pacyera peueHus 3a1a4 nporpamma,
3akon bruo-Casapa- XapaKTePUCTHK IIEKTPUIECKHX IIeTIEH. npe3eHTaIHs

Jlammaca u ero
MIPUMEHEHHUE K pacueTy
MPSIMOTO TOKA. 3aKOH
Awmmnepa. B3aumoneictBue
MapaieIbHBIX TOKOB.
MaruuTtHas IMoCcTOsTHHAS.

SJICKTPUYCCKUX ueneﬁ

OIIK-3.2. Ucnonb3yet
OCHOBHBIE METO/IbI

aHaJIn3a XapaKTEPUCTUK

3JEKTPUYECKHX LIETIEN.
OIIK-3.3.

OcymiecTBIseT aHAIN3 U
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MarunuTHoe 1nosie
JBIKYIIETOCS 3apsaa.
JelicTBUE MarHUTHOTO
TIOJIS HA IBXKYIIAKCS
3apsin (cuma JlopeHna,
MIPABHIIO JIEBOW PYKH).
Oddert Xomna. [ToTok
BEKTOpa MarHUTHOU
nHaykuuu. Teopema
I'aycca i nons B.

I1K-2. Criocoben
IIPOBOJIUTH
BBIYHCIINTEILHBIE
OKCIIEPUMEHTHI C
HCITOJIB30BAHUEM
CTaHIapPTHBIX
MPOTPAMMHBIX CPE/ICTB
C IIETIBIO MOy YCHHUS
MaTeMaTHYECKUX
MOJieJiel TTPOIIECCOB U
00BEKTOB
aBTOMAaTH3aIuU 1
YIpaBJICHUS

pacyeT XapaKTepUCTHK
SIIEKTPUUECKUX TETICH.

[IK-2.1. 3naer
OCHOBHBIC METOJIBI
MIPOBEICHUS
BBIUHCITUTEIBHBIX
9KCIIEPUMEHTOB C
HCTIOB30BaHHEM
CTaHIapTHBIX
MPOTPaMMHBIX.

[IK-2.2. Ucnonn3yer
CTaHJapTHEIC
MPOTrpaMMHBIE CPEICTBA
C IIEJIBbIO MTONyUYCHUS
MaTeMaTHYECKUX
MOJIEJIEN TPOLIECCOB U
00BEKTOB
aBTOMATH3AIUH U
yIIpaBIICHUSL.

[IK-2.3. OcymecTBisieT
BBIYUCITUTEIHHBIC
9KCTIEPUMEHTHI C
HCIIOJIb30BaHUEM
CTaHJAPTHBIX
MPOTPAMMHBIX CPEJICTB.

15.

DJIeKTpOMarHuTHas
WHIYKIUS (OTBITHI
®Dapages). 3aKoH
®apanes. Buxpessie
TOKH (TOKH DYKO).
NH1yKTUBHOCTH
KOHTYpA.
CaMouHAYKIHS.
B3anMHast uHIyK1us.
Tpanchopmaropsl.
DHeprusi MarHuTHOro
nojsi. MarHuTHbIe
CBOMCTBA BEILIECTBA.

OIIK-3. Crocoben
pemarp 3a71a4uu
aHaJM3a U pacyera
XapaKTEPUCTUK
AIIEKTPUIECKUX TeTeH

I1K-2. Criocoben
MIPOBOJIUTH
BEIYUCIIUTEILHBIE
OKCIICPUMCEHTEI C
WCTIOJIb30BaHHEM
CTaH/IapPTHBIX
MIPOrpaMMHBIX CPEACTB
C LEJIBIO IIOJIYYEeHUS
MaTeMaTHYECKUX
MOJIeJIEN TIPOIIECCOB U
00BEKTOB
aBTOMATH3AIUU H
yIpaBIeHUS

OIIK-3.1. 3naer
OCHOBHBIE METOIBI
pelieHus 3ajgad
3JIEKTPUUECKUX LETEH.
OIIK-3.2. Ucnonb3yet
OCHOBHBIE METO/IBI
aHaJIM3a XapaKTEePUCTUK
AIEKTPUIECKHX TIeTIeH.
OIIK-3.3.
OcymiecTBiIseT aHAIN3 U
pacydeT XapaKkTepUCTHK
AJIEKTPUIECKHX IIeTIeH.

[IK-2.1. 3naer
OCHOBHBIE METO/IBI
IIPOBEICHUS
BBIYUCIIUTCIIBHBIX
AKCIIEPUMEHTOB C
HCIIOJIb30BaHUEM
CTaHIapPTHBIX
IIPOTrpaMMHBIX.
[1K-2.2. Ucnonb3yet
CTaHJapTHEIE
MIPOrpaMMHbBIE CPEJCTBA
C TIEIIBIO TTOTyYeHUS
MaTeMaTHYECKUX
MOJIeNIEl TTPOIIECCOB U
00BEKTOB
ABTOMATHU3AIlUU U
YIIPABJIEHHUSL.

Ompoc,
pedepar,
nporpamma,
Mpe3eHTAIHS
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[IK-2.3. OcymecTBisier
BBIYUCIIUTEILHBIE
9KCIIEPUMEHTHI C
HCIOJIb30BAHUEM
CTaHIapTHBIX
MIPOrPaMMHBIX CPEICTB.

16. | OcHOBBI TCOpUH OIIK-3. Crmocoben OIIK-3.1. 3naer Omnpoc,
Makcsesia IS pemaTs 3agavu OCHOBHBIE METOBI pe(bepaT’
3JIEKTPOMArHUTHOTO aHanusa 1 paciera PCLICHHA 3872 . porpamma,
nons. Buxpesoe more. XapaKTePUCTUK _ | oyeKTpHtecKuX nenei. Npe3eHTalHs
TOK CMEIeHHA. anexkrpudeckux nemnerd | OIIK-3.2. Ucnonb3yet

OCHOBHBIC METO/IbI
YpaBHenue Makcaeia.

N aHaJIM3a XapaKTePUCTUK
ITepemennsiit Tok. Llenun SIEKTPHUECKHX [eTIeH.
MIEPEMEHHOT0 TOKA C OITK-3.3.

AKTUBHBIM, EMKOCTHBIM OCyILLECTBISET aHAIN3 1
U MHAYKTHBHBIM pac4eT XxapaKTepUuCTHK
COINPOTHUBIICHUEM. JIIEKTPHUYECKUX IIETICH.
Pe3onanc HanpskeHUR
1 TOKOB. OO0OOIIEHHBIN IIK-2. Crocoben [IK-2.1. 3naet
3akon OMa. MomHocTs | POBOJUTE OCHOBHBIC METOJIBI
B LIENU HepeMeHHOFO BbIYUCINTCIIbHBIC IIPOBCACHUA
TOKA. 9KCIICPUMCHTEI C BbIYUCINTECIIbHBIX
UCTIOJIb30BaHUEM JKCIIEPUMEHTOB C
CTaHJAPTHBIX HCTOJb30BaHHEM
IMporpaMMHbIX CPEACTB CTaHAapPTHBIX
C IIETIbIO MONTyYCHHS MPOTrPaMMHBIX.
MaTeMaTUYECKUX [IK-2.2. Ucnonme3yeT
MOZEJIEH IIPOLECCOB U | CTaHJAPTHbBIE
00BEKTOB HpOrpaMMHbIC CPE/ICTBA
aBTOMATH3AIUH U C LIEJIbIO MOMYYCHUS
yHpaBJICHUA MAaTEMAaTUYCCKUX
MOJIEJIEN TIPOLIECCOB U
00BEKTOB
aBTOMATH3AIUH U
yIIpaBJICHUSL.
[IK-2.3. OcymecTBisieT
BBIUUCITUTEIbHBIC
OKCIICPUMEHTEI C
UCIIOJIb30BaHUEM
CTaHJAPTHBIX
MPOrPaAMMHBIX CPEJICTB.
Onruka. KBaHTOBas IPUPOAA U3JIVYCHUS, ATOMHAs M siiepHasi Gpu3uka

No | Kontponupyemsie Kon u naumenoBanue | aaukarop HaumenoBanue
paszaensl (TeMbl) KOMIIETEHIUA JIOCTHKEHHUS OIIEHOYHOTO
JUCLUIIIIUHBI KOMIIETCHIIUHU CpeACTBa

17. | OcHOBHBIE 3aKOHBI OIIK-3. Criocoben OIIK-3.1. 3naer Ompoc,
FGOMeTpI/I‘-IeCKOI\/’I pemars 3aga49u OCHOBHBIC METObI pe(bepaT’
oK. TIonHoe aHaJM3a M pacuera peuieHus 3a1aq } Ipe3eHTALHS
OTpaskeHHe. XapaKTePUCTHK AIIEKTPUYECKUX IICTICH.

Cdepuueckue 3epkaia.
ToHKUE TUH3BI.
AOleppanuu ONTHUYECKUX

3JIEKTPUUYECKUX LeTen

OI1K-3.2. Ucnoas3yet
OCHOBHBIC METOJIBI
aHaIn3a XapaKTepUCTUK
SIIEKTPUUECKUX TETEH.

24




cucrteM. OCHOBHBIE
dboTOoMeTpruUECKHE
BCIIMYNHBI U UX
€JIMHUIIBL.

ITIK-2. Crrocoben
MPOBOJIUTH
BBIYUCIIUTEIbHBIC
SKCIIEPUMEHTHI C
WCTIOJIb30BaHUEM
CTaH/IapPTHBIX
MPOTPaMMHBIX CPEJICTB
C TIeIBIO TTOITyYIeHUS
MaTEeMaTHYECKUX
MOJieJiel TTPOIIECCOB U
00BEKTOB
aBTOMAaTU3allvu u
YIIpaBIEHUS

OIIK-3.3.
OcymiecTBiseT aHAIN3 U
pacyeT XapaKTepUCTHUK
3IEKTPUIECKHX ITICTICH.

IIK-2.1. 3naer
OCHOBHBIE METO/IbI
MPOBEICHUS
BBIYUCIUTEIbHBIX
9KCIIEPUMEHTOB C
HCTOJIb30BaHHEM
CTaHIAPTHBIX
MIPOTPAMMHBIX.

[1K-2.2. Ucnonb3yet
CTaHJapTHbIE
IIPOTpaMMHBIE CPENICTBA
C LEJIBIO ITOJIYYEHUI
MAaTEMAaTUYCCKUX
MOJENEH MPOLECCOB U
00BEKTOB
aBTOMaTHU3allunu U
yIpaBJICHHUSL.

[IK-2.3. OcymecTBisiet
BbIYUCJINTCIIbHBIC
9KCHEPUMEHTHI C
HCIOJIb30BaHUEM
CTaHAapPTHBIX
NPOrpaMMHBIX CPEACTB.

18.

KorepentHocts n
MOHOXPOMaTHYHOCTb
CBETOBBIX BOJIH.
Wutepdepennys ceeta.
Mertonanl HaOMOAEHUS
UHTEpEPEHIIMU CBETA.
WnTepdepennus ceera B
TOHKHX TUJICHKaX.
IIpumeHeHne
UHTEepEPEHIINU CBETA.

OIIK-3. Cnocob6en
pelaTth 3aJa4u
aHaJu3a U pacuera
XapaKTePUCTUK
3JIEKTPUUECKUX LIeTen

IIK-2. Cnocoben
MIPOBOIUTH
BBIYHCIIUTEIbHBIE
JKCIIEPUMEHTBI C
HCII0JIb30BaHUEM
CTaHIapTHBIX
MPOTPaMMHBIX CPE/ICTB
C 1ICJIBIO MOJTYYEHUS
MaTEMaTHYECKUX
MOJIeJIel TIPOIECCOB U
00BEKTOB
aBTOMAaTHU3ALUA U
yIpaBJICHUS

OIIK-3.1. 3naer
OCHOBHBIE METO/IbI
peuieHus 3aaa4
3IIEKTPUUECKUX LEMEH.
OI1K-3.2. Ucnons3yet
OCHOBHBIE€ METO/IbI
aHaJIN3a XapaKTepUCTUK
3IIEKTPUUECKUX LETEH.
OIlK-3.3.
Ocy1iecTBISET aHAIU3 U
pacuer XapaKTepUCTHK
3JIEKTPUUECKUX LETEH.

IIK-2.1. 3naer
OCHOBHBIC METOAbI
MIPOBEICHUS
BBIYHCIIATEIBHBIX
BKCHepI/IMeHTOB C
HCTOJIB30BaHUEM
CTaHJIAPTHBIX
NIPOIPAMMHBIX.
[1K-2.2. Ucnonb3yet
CTaHJIapPTHHIC
IIPOrpaMMHBIE CPEJICTBA
C LIEJIBIO TTOTYYECHUS
MaTEeMaTHYECKUX
MOJIEeTIeH TPOIECCOB H
00BEKTOB

Ompoc,
pedepar,
nporpamma,
Npe3eHTaIHsI
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aBTOMATHU3aLUHU U
yIIpaBIIECHHSL.

[IK-2.3. OcymecTBisiet
BBIUHCIIATEIILHBIE
9KCIIEPUMEHTHI C
HCIIONB30BaHUEM
CTaHIapTHBIX
MPOTPaAMMHBIX CPE/CTB.

19. | [punnwmn [folirenca- OIIK-3. Criocoben OIIK-3.1. 3naer Ompoc,
(DpeHe_]'[;L MCTOI[ 30H pemars 3aaa49u OCHOBHBI€ METOIbI pe(bepaT’
Openels. aHaJIM3a U pacyera perieHus 3a1a4q } Iporpamma,
TpsiMomHHeiiHOe XapaKTePUCTHK _ | DUICKTPHYECKHX LeNeH. Mpe3eHTaIHs
PAcIIPOCTpaHEHHE CBETa. anextpudeckux nemned | OIIK-3.2. Ucnonb3yet

OCHOBHBIE METO/IBI
Hudpakmus Openens Ha

aHaJIN3a XapaKTEePUCTHK
KpYyIJIOM OTBEPCTHH 1 3JIEKTPUYECKUX LIEHEN.
mucke. Judpakuus OITK-3.3.
®payHrodepa Ha OLHOH OcymIecTBISET aHAIN3 U
wenu. udpaxims pacueT XapaKTepUCTHK
®payHrogepa Ha ANEKTPUICCKUX LETICH.
T HpaKIIMOHHON
pelieTke. I1K-2. Criocoben [IK-2.1. 3naer
IIpOCTpaHCTBEHHAS HPOBOJIUTH OCHOBHBIC METO/IbI
pemerka. Paccesue BBIYHCIINTEIIbHBIC MIPOBEACHUS
cera. Jlncbpaxius Ha IKCTICPUMEHTEHI C BBIYHCIIUTEIBHBIX

N UCIIOJIb30BaHUEM IKCIIEPUMEHTOB C
MPOCTPAHCTBEHHOMN
CTaH/IapTHBIX UCTIONIb30BAaHUEM
pemerke. Qopmyia NPOrPaMMHBIX CPEJICTB | CTaHJAPTHBIX
Dyibda-bporros. C LIEJIBIO TTOTYYCHHS IPOrpaMMHBbIX.
Paspemaromas MaTeMaTHYECKHX [IK-2.2. Ucnonb3yer
CIOCOOHOCTh MOZEJIEH IPOLECCOB U CTaHJapTHEIE
ONTUYECKUX MPUOOPOB. | 0OBEKTOB HpOrpaMMHbIE CPE/ICTBA
[TousiTHe 0 roorpaduu. | aBTOMaTU3aLMH U C LEJIBIO MOy YCHHS
yIIpaBJICHUS MaTeMaTHYeCKUX

MOJIeJIel MPOIIECCOB U

00BEKTOB

aBTOMAaTH3AIMH U

yIIPaBJICHMUSL.

[IK-2.3. OcymecTBisieT

BBIYHCIIUTEIIbHBIC

IKCTIEPUMEHTHI C

UCTIONIb30BaHUEM

CTaH/IAPTHBIX

MPOrPaMMHBIX CPEJICTB.

20. | ducnepcus csera. OIIK-3. Criocobex OIIK-3.1. 3naer Omnpoc,
DJIeKTPOHHAS TEOPHS pemiath 3a1a4n OCHOBHBIE METO/IbI pedepar,
JMCIIEPCHU CBETA. aHaJM3a M pacuera peuieHus 3a1aq } Iporpamma,
IMormnorieHue cBeTa. XapaKTePUCTUK || DUICKTPHYECKHX LeNeH. NpeseHTaIHs
Oddext Jomnepa. anekrpuueckux nerned | OINK-3.2. Ucnons3yer
W3znyuenne BaBuiosa- OCHOBHBIE METO/IbI
YepeHKoBa. aHaJIM3a XapaKTEePUCTUK

SNIEKTPUUECKUX TETEH.

OIIK-3.3.

Ocy1iecTBIsA€T aHAIU3 U

pacyeT XapaKTEePUCTHK
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I1K-2. Criocoben
MPOBOJIUTH
BBIYMCIIUTEIbHEIE
AKCTIEPUMEHTHI C
KCIIOJIE30BaHUEM
CTaH/IapPTHBIX
MIPOTPaMMHBIX CPEIICTB
C TICITBIO MTOJTYYEHUS
MaTeMaTUYECKUX
MOJieJiel TTPOIIECCOB U
00BEKTOB
aBTOMATHU3AI[UH U
yIpaBIeHUS

DJICKTPUUYCCKUX L[CHCP’I.

[IK-2.1. 3naer
OCHOBHBIC METO/IbI
MIPOBEICHUS
BBIYUCITUTEITHHBIX
JKCIIEPUMEHTOB C
HCIIOJIb30BaHUEM
CTaHJAPTHBIX
MIPOrPaMMHBIX.

[IK-2.2. Ucnonb3yet
CTaHJapTHEIC
MPOTPaMMHBIE CPEJICTBA
C IICIIBIO TTOTyUCHUS
MaTeMaTHYECKUX
MoOJIeNield TIPOIIECCOB U
00BEKTOB
aBTOMaTHU3allunu U
yIpaBIICHHUSI.

[IK-2.3. OcymecTBisiet
BBIYUCIIUTCIIBHBIC
9KCTIEPUMEHTHI C
HCTOJb30BaHHEM
CTaHAapPTHBIX
MPOTPAMMHBIX CPEJICTB.

21.

EcrecTBeHHbIN U
NOJIIPU30BaHHBIN CBET.
ITonsipusanus ceera npu
OTpaXCHHUH U
MPEOMJIEHUH Ha
TPaHULIE ABYX
JUAJIEKTPUKOB. J[BOIHOE
Jy4YEnpeIoMIICHHE.
[TonstpuzanoHHbIe
IPU3MBI U TIOJIIPOUIBL.
HckyccTBeHHas
ONTHYECKAS
AQHU3O0TPOIHSL.
Bpamenue miockoctu
MOJIIPU3aLIUH.

OIIK-3. Crocoben
peuaTh 3a1a4u
aHaju3a U pacuera
XapaKTePUCTUK
3JIEKTPUUECKUX LIeTen

[1K-2. Ciocoben
IIPOBOJUTH
BBIYHCIIUTEILHBIE
9KCHIEPUMEHTHI C
HCIIOJIBb30BAaHUEM
CTaHJAPTHBIX
MPOTPaMMHBIX CPE/ICTB
C LIEJTBIO TTOTYyYECHUS
MaTEMATUYECCKUX
MoJieNieli MPOIIeCCOB U
00BLEKTOB
aBTOMAaTHU3allu 1
yIpaBJICHUS

OIIK-3.1. 3naet
OCHOBHBIE€ METO/bI
peuieHus 3aaa4
3IIEKTPUUECKUX LETEH.
OI1K-3.2. Ucnons3yeT
OCHOBHBIE€ METO/IbI
aHaJln3a XapaKTEPUCTUK
3IIEKTPUUECKUX LETEH.
OIIK-3.3.
Ocy1iecTBIS€T aHAIU3 U
pacuer XxapaKTepHUCTHK
3IIEKTPUUECKUX LETEH.

[IK-2.1. 3naer
OCHOBHBIC METOAbI
MPOBEICHHUS
BBIUUCITUTEITBHBIX
3KCIIEPUMEHTOB C
HCIIOJIb30BaHUEM
CTaHIAPTHBIX
NIPOIPAMMHBIX.

[1K-2.2. Ucnonb3yet
CTaHJapTHbIC
MIPOrpaMMHbBIE CPEJCTBA
C LIEJIBIO TTOTYYECHUS
MaTeMAaTHUECKUX
MOJIEeTIeH POIECCOB H
00BEKTOB
aBTOMATHU3AIUH H
yIpaBJICHHUSI.

ITK-2.3. OcymecTBisier

Ompoc,
pedepar,
nporpamMma,
Mpe3CHTAIHS
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BBIYHCIUTEIHHBIC
JKCIIEPUMEHTHI C
HCIIOB30BAaHUEM
CTaHJAPTHBIX
MIPOTPaMMHBIX CPEJICTB.

22. | Tennosoe uzmyuenue u | OIIK-3. Cnocoben OIIK-3.1. 3Haet Ompoc,
ero XapaKTEPUCTUKHU. pemaTs 3agavu OCHOBHBIC MCTOAbI pe(bepaT’
3akon Kupxroda. aHanmM3a U pacdera peleHus 3a1aq } porpamma,
3axomsl CTedana- XapaKTePUCTHK _ | DyeKTpHHecKuX Lenei. Npe3eHTaIHs
BonblMana 1 cvemenns | XICKTPAIECKUX LeneH OIIK-3.2. Ucnonb3yeT
Buna. ®opmyinsl Panes- OCHOBIILIC METO/IbI

aHaJTM3a XapaKTePUCTHK
Hoxnrca u Ilnanka. IMEKTPUYECCKUX TIETICH.
Onruyeckast OITK-3.3.
nupomMerpus. TemnoBsie OCyIECTBIISCT aHAIN3 1
HCTOYHHKMHU CBETA. BI/II[LI pacueT XxapakTepuCcTUK
dororddexra. 3aKOHBI SIIEKTPHYECKUX LETIEN.
BHEIIHETO
dorodrddexra. I1K-2. Criocoben [IK-2.1. 3naer
ypaBHeHHe BﬁHmTeﬁHa IIPOBOJAUTH OCHOBHBIC METOJbI
JUISL BHELITHETO BBIYUCITUTEIIbHBIC MPOBEICHHUS
(bOToa(l)(beKTa. 9KCIICPUMCHTEI C BBIYUCIIUTCIIBHBIX
TpnmencHue HCIIOJIb30BaHHEM 9KCIIEPUMEHTOB C
CTaHJAPTHBIX HCTOJb30BaHHEM
(orosdpexra. Macca n MPOTPAMMHBIX CPEJICTB | CTAHAAPTHBIX
UMITyITbC (OTOH. C IIEJIBIO MOy YCHHS POTPAMMHBIX.
HaBnenue cpera. MaTeMaTHYECKIX [IK-2.2. cnons3yer
O¢ddexr Komnrona u MOZEJNIEH IPOLECCOB U | CTaHIAPTHBIE
€ro 3JIeMeHTapHast 00BEKTOB POTrpaMMHEIE CPEICTBA
TeOpI/IH, E)]I/IHCTBO aBTOMaTHU3allun N C ICJIBIO TTOJIYUCHUS
KOpHyCKy.TIprHI)IX u yYpaBJICHUSA MATEMATUYCCKUX
BOJIHOBBIX CBOWCTB MOJielIeli IIPOLIECCOB 1
3JIEKTPOMArHUTHOTO 06beKTOB
3Ty qeHTS. aBTOMATH3AIUH U
yIpaBJICHHUSI.
[IK-2.3. OcymecTBisieT
BBIYUCIIUTCIIBHBIC
9KCIIEPUMEHTHI C
HCIIOJTb30BAHUEM
CTaHAapPTHBIX
MPOrPaAMMHBIX CPEJICTB.

23. | Mozxenu aroma Tomcona | OIIK-3. Cnocoben OIIK-3.1. 3naer Ompoc,

u Pe3ep(bopjla' peuaTh 3aaavuu OCHOBHBIC MCTO/bI pe(bepaT’
JInHeityaThlii CrieKTp aHaM3a u pacyera peleHus 3a1a4 } Iporpamma,
aToMa BOZOPOJa. XapaKTePUCTHUK JJIEKTPUYECKUX LEIIEH. Ipe3eHTALs

IToctynate! bopa.
Oneitel Opanka u
I'epua. Cniextp aroma
BOZIOpoAa 1o bopy.

SJICKTPUYCCKUX ueneﬁ

[1K-2. Cnocoben

OIIK-3.2. Ucnomb3yet
OCHOBHBIE METO/IbI

aHaJIn3a XapaKTEPUCTUK

SNIEKTPUUECKUX TETEH.

OIIK-3.3.

OcymiecTBiseT aHAIN3 U

pacyeT XapaKTEepPUCTHK
3JIEKTPUUECKUX LIETIEH.

TIK-2.1. 3Haer
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MIPOBOJIUTH OCHOBHBIE€ METOJIbI
BBIYUCIIUTEIIbLHBIC MIPOBEACHUS
SKCIIEPUMEHTHI C BBIYUCIIUTEIbHBIX
HCIIOJIb30BAaHUEM SKCIEPUMEHTOB C
CTaHJAPTHBIX HCIIONb30BaHUEM
MPOTrPaMMHBIX CPEICTB | CTAHAAPTHBIX
C LENBIO MOYYCHUS MPOTPaMMHBIX.
MaTeMaTUYECKUX [1K-2.2. Ucnonb3yet
MOZEJIEd IPOLUECCOB U | CTaHIAPTHBIE
00BEKTOB MpOrpaMMHBIE CPEACTBA
aBTOMATHU3AINH U C EJBIO TOTy4YCHUS
YIIpaBICHUS MaTEMAaTHYECKHUX

MoOJIeNield TIPOIIECCOB U
00BEKTOB
aBTOMAaTHU3allUU U
YIPABICHHUSL.

[IK-2.3. OcymecTBisieT
BBIYHCIIUTEIHHBIC
SKCIEPUMEHTHI C
UCIIOJIb30BaHUEM
CTaHIAPTHBIX
MPOrpaMMHBIX CPEACTB.

24. | KopryckyssipHO- OIIK-3. Cnocoben OIIK-3.1. 3naer Ompoc,
BOHHOBOﬁ HyaﬂﬂgM pemaTh 3a1a4n OCHOBHBIC MCTOAbI pe(bepa’r’
CBOMCTB BEIECTBA. aHaju3a U pacuera peuieHus 3aaa4 § Tporpamma,
C OOTHOIMCHHME XapaKTEPUCTUK _ | DUIeKTpHYECKUX Henet. npe3eHTaLst
HeoTPe/IeNeHHOCTEi. anekrpudeckux nerei | OIIK-3.2. Ucnonesyer

BonnoBas ¢yHkuus u ee
CTaTUCTUYECKUI CMBICI.
O01ee ypaBHEHHE
[Ipenunrepa.
YpaBHeHue
[Ipenunrepa nms
CTallMOHAPHBIX
COCTOSTHUM. J[BHkEeHUe
CBOOOJHOM YaCTHUIIBI.
Yactuna B
MOTEHIUAIBHOM SIIIIUKE.
TynnenbHbINA 3D PEKT.
JInHenHbIN
rapMOHUYECKUI
OCIIWJIATOP B
KBAaHTOBOW MEXaHUKE.

[1K-2. Ciocoben
IIPOBOJUTH
BBIYHUCIIATEIbHBIE
3KCHepI/IMeHTLI C
HCIIOJIB30BAaHUEM
CTaH/IapPTHBIX

OCHOBHBIE METOIBI
aHaIn3a XapaKTepUCTUK
3JIEKTPUUECKUX LETEH.
OIIK-3.3.
OcymiecTBiIseT aHAIN3 U
pacyeT XxapaKTepUCTHK
AIEKTPUIECKHX TIeTIeH.

IIK-2.1. 3Haer
OCHOBHBIC METOAbI
MPOBEICHHUS
BBIYHUCIINTCIIBHBIX
3KCIIEPUMEHTOB C
HCIOJIb30BaHUEM

NPOTrPaMMHBIX CPEACTB | CTaHAAPTHBIX
C 1IeJIbIO MOJIyUCHHUS NpOTrPaMMHBIX.

MATEMATHYCCKUX

[1K-2.2. Ucnonb3yet

Mojienei IpouccCcoB u CTaHAapTHBIC

00BEKTOB
aBTOMAaTHU3allu 1
yIpaBIeHUS

MIPOrpaMMHbBIE CPEJCTBA
C LEJIBIO TIOJIYYEHUSA
MaTeMaTHYECKUX
MOJIeNIEl TTPOIIECCOB U
00BEKTOB
ABTOMAaTHU3AIlUU U
YHOpaBICHUS.

[IK-2.3. OcymecTBisieT
BBIYHCIIUTEIHHBIE
AKCIIEPUMEHTHI C
HCII0JIb30BAaHUEM
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CTaHJIaPTHBIX
MIPOTPaMMHBIX CPEJICTB.

SHEPTHUS CBSI3HU sJIpa.
CnuH s1pa u ero
MarHuTHBI MOMEHT.

S nepubie cuinbsl. Monenu
anpa. PannoaktuBHoe
W3JIyYE€HHE U €TI0 BUJBI.
3aKoH paIMOAKTUBHOTO
pacnana. [IpaBuna

3JIEKTPUUYECKUX 1enei

OIIK-3.2. Ucnonb3yeT
OCHOBHBIE METOJIBI

aHaJIM3a XapaKTCPUCTUK

SIIEKTPUUECKHUX TIETICH.
OIIK-3.3.

Ocy1iecTBIAeT aHAIU3 U

pacyeT XxapaKTepUCTHK
SIIEKTPUUECKHUX TIETICH.

CMEIICHUS. IIK-2. Crocoben [IK-2.1. 3naet
3aKOHOMEPHOCTH HIPOBOAUTH OCHOBHBIE METO/IBI
anbda-pacnaza. Bust BBIYUCIIUTEIIbHBIC HPOBEICHUS
OKCIICPUMCHTHI C BbIYUCJINTECIIbHBIX
OeTa-pacmana, P
. UCIIOJIb30BaHUEM IKCTIEPUMEHTOB C
HEUTPUHO, TO3UTPOH.
r CTaHJapPTHBIX UCIIOIb30BaHUEM
aM}VIa I/I3J1yquI/Ie 1 €ro IMporpaMMHbIX CPEACTB CTaHAapPTHBIX
CBOHCTBA. PE30HAHCHOE | ¢ yienpi0 HOJTYYCHUS IPOrpaMMHBbIX.
IIOTJIOIECHUE raMMa- MaTeMaTHYECKUX [1K-2.2. Ucnons3yeT
uziydenus (3pdexr MOZEJNIed IPOLECCOB U | CTaHIAPTHBIE

Meccbayapa). Mero bt
HaAOJIFOIEHUS U
perucTpayu
PaaOaKTUBHBIX
W3JIy4YCHUN U YaCTHII.
SnepHbie peakuu 1 ux

00BEKTOB
ABTOMATHU3ALUU U
yIpaBJICHUsI

IIporpaMMHbIE CPeCTBA

C TIETBI0 TTOTyYeHUS
MaTeMaTHYECKUX
MOJIEJIEN TPOLIECCOB U
00BEKTOB
ABTOMAaTH3AIlUU U

YIIpaBJIEHHUS.
OCHOBHBIE THIIBI.
i N [IK-2.3. OcymecTBisieT
OSHTPOH, HCUTPOH. BBIYNCIIUTEIIbHBIC
ONEeKTPOHHBIN 3aXBar. KCIIEPHMEHTBI ¢
SlaepHble peakuu mos HCIIOJIb30BAaHUEM
JIECTBUEM HEUTPOHOB. CTaHJApTHBIX

Iennas peakuus
JICJICHUS U TIOHSITHE O
SIEPHOU DHEPTETHKE.
Peakmus cunTesa
ATOMHBIX SJEP.

IporpaMMHBIX CPCIACTB.

25. | Pa3mep, coctaB u 3apsg | OIIK-3. CnocobGen OIIK-3.1. 3naer Ompoc,
aTOMHOTIO fAIpa. pemaTs 3agavu OCHOBHBIC MCTOIbI pe(bepaT’
Maccosoe u 3apsiI0BOE aHaJIM3a U pacyera pCUICHUA 3a1a4 5 porpamma,
qycIIa. ﬂe(beKT MAacChl U XapaKTCPpUCTUK DJICKTPUUCCKUX LICIICH. HpE3eHTALMS

Jranbl popmupoBanus komnereHuuii B npouecce ocsoenusi OIIOII npsmo
CBS3aHBI C MECTOM JHCHHMIUIMH B oOpa3oBaTenbHOM mporpamme. Kaxmaprii stan
GbopMHUpOBaHUS ~ KOMIIETCHIIMHM, XapaKTEPHU3yeTCs  ONPEACIICHHBIMU  3HAHUSIMH,
YMEHUSMH U HaBBIKAMU U (WJIM) OMBITOM MPOQECCHOHATBHON AESTEIHHOCTU, KOTOPHIE
OLICHUBAIOTCS B TMPOLECCE TEKYLIETO KOHTPOJIS YCHEBAEMOCTH, ITPOMEKYTOUYHOU
aTTeCTalMM MO JTUCHUIUIMHE (TIPAKTHUKE) U B TIPOIIECCE UTOTOBOM aTTECTAIUU.

Juciunnuna «@u3uka» ABISETCS  MPOMEKYTOYHBIM  3TAalloM  KOMIUIEKCa
JTUCLUIUIMH, B XOJI€ M3YYEHHUSI KOTOPHIX y CTYACHTOB (POPMUPYIOTCS KOMIETEHIIUU
OIIK-1.
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®opmupoBanusi komnereHuuu OIIK-3 wu IIK-2 HaymHaercs ¢ u3ydYeHUs
mucIuIuInHBL «MaTtemaTtuka» u «MHpopMaTHKay.
3aBepmraercs paborta mo GOPMHUPOBAHUIO ¥ CTYJAEHTOB YKa3aHHBIX KOMITCTCHIIUN

(OIIK-3 wu IIK-2) B Xoaec wW3ydYeHHUS JIUCIUTUIHMH:
BBIYHUCIIATEILHOMN

UHPOPMATUKA |

«IlepcnexkTuBbl  pa3BUTHUSA

TexHUkn», «lIpoekTHass  JEATEIBHOCTH»,

[IpousBoacTBEHHAs TpaKTHKA: HAyYHO-UCCIIE0BaTeNbeckas padoTa, [IponsBoacTBeHHAs
MPaKTUKA: OPEIIUILUIOMHAS PAKTHKA.
B npouecce u3ydyeHusi IMCUMILVIMHBI, KOMIIETEeHIIUN Tak:ke (GOpMHUPYIOTCS

IO’ TAIHO.
OCHOBHBEIMH
muciiiuinael - b1.1BB15.

sranamu  (opmupoBanust OIIK-3 wu IIK-2 npu wuzydeHuu

«Du3ukan SABJIACTCSA IHOCJICA0BATCIILHOC HN3y4YCHUC

coJiepKaTeNIbHO CBA3AHHBIX MEXIY COOOM TeM yd4eOHbIX 3aHsATUH. V3ydeHue Kaxiou

TEMBI
(cocTaBISIONIMMIU )

MPEINOIaracT OBJIAJCHHUE
KOMIIETEHIIUN.

CTYJICHTaMH HEOOXOAUMBIMH  JIECKPUNTOpPAMU
JInst  OUEeHKHM YpOBHA  C(POPMUPOBAHHOCTU

KOMHGTGHHI/Iﬁ B IIpoHeCcCC HUBYUYCHHA JUCHUILIMHBI TIIPCAYyCMOTPCHO IMPOBCACHUC

TEKYIIEeTo

KOHTPOJIA ~ YCIIEBAEMOCTH  I10

TeMaMm (paszzneniaMm) JUCHUIUIMHBL U

HpOMe)KYTOqHOﬁ aTTeCTaluy 110 JUCHHUIIIIMHC —OK3aMCH.

8.2. KoHTpoJibHBbIEe 3alaHUSsi U MaTepHaJibl, He0OXOAHMbIe ISl OUEHKHU
3HAHMI, YMEHUIl U HABBIKOB U (MJIHM) ONBITA JEeSAITEJHLHOCTH, XapaKTePU3YIOIIUX
Tanbl (GopMHPOBAHUS KOMIIETEHUMI B NpoLecce OCBOEHHS 00pPa30oBaTebLHOI

NporpamMmblI
8.2.1. KoHTposibHBbIe BONpPOCHI MO TemMaM (pa3agejaM) AJsi ONpoca Ha

3aHATHUSAX

Tema (pazaen) Bomnpocsr

Mexannka. JJIeMEeHTEI
kuHemaTuku. O0muii ciayyait
KPUBOJUHEHHOTO JIBYKCHHUS
MaTepuanbHOU TOUKU. Buabl
MEXaHUYECKOTO ABMIKEHUS TEI.
ITonsTHs Teaa oTcueTa, CUCTEMBI

oTcyeTa, 4nucjia CTerneHen CBOGO,E[LI.

[IpsiMonuHeHOE ABUKEHUE
MaTepuanbHON TOYKU. [IBHkeHne
MaTepHaIbHON TOUYKH 110
okpyxHOCTH. ITyTh. CKOPOCTB.
YcKopeHue 1 ero COCTaBIISIONIHE.
JluHaMuka MaTepualbHON TOUKH.
Macca. Cuna. 3akonsl HeroToHa.

3aKOH N3MEHEHUS KOJIMYECTBA IBUKEHUS. 3aKOH COXPaHEHUs
KoJM4uecTBa ABKeHus. [lpunoxenus B mpupose u rexHuke. Pabora,
9HEPrusl, MOUIHOCTh. 3aKOH COXPaHEHUs PHEpruu. JIMHaMHKa
BpAaLATEILHOTO JIBU)KCHMUSL.

MowmenT cuibl. PaboTa BO BpamaTenbHOM JABHKEHUA. MOMEHT
WHEPIMU MaTepUAIbHON TOYKH, TeJIa, TOHKOTO OJHOPOHOIO CTEPKHS,
IIOJIOTO OAHOPOIHOIO LWIMHAPA, KOJIbLA, TPSIMOYTOJIBHOTO
napajieenuIeaa.

[Ipumepsl onpeneneHrss MOMEHTA UHEPLIMU Tea JUHAMUYECKUM
MeToJIoM. MOMeHT umiyibca. Kunernueckas sHeprus Bpalaromerocs
tena. OCHOBHOE ypaBHEHUE JUHAMUKH BPaIlaTeIbHOTO JBUKEHUS.
3aKOH COXpaHEHUs] MOMEHTA UMITYJIbCa

Kone6anus. CBoOoHbIe, rapMOHUYEcKHE KosebaHus. CmelieHue,
CKOpPOCTbh, YCKOpEHHUE, epuo/, ¢paza KonedaHuil, yacToTa.
3aryxaromue konebanus. [lepuon 3aTyxaromux KoneOaHui.
Anepuoandeckue Konebanus. BeiHyKneHHbIe Konebanus. Pe3onanc.
ITonsarue aBrokonedanuii. ['apmonnydeckuit ocrmunistop. [pyxuHHBIH,
(bU3MIeCcKuii, MAaTEMaTUYECKUA MAsITHUKH.

Kunernueckas u IMOTCHIHAJIbHAA SHCPIrUn K0J1e0aTeJIbHOTO JBWXKCHUS.

Hedopmaruu TBEpAOTO TENA.
3axoH ['yka. Ynpyrue BOJIHBIL.
BouiHOBBIE MpOLIECCHI.

3akoH ApxuMesna. YpaBHEHHE HEPa3pbIBHOCTH. Y paBHEHHE bepHyim.
Tpy6xka [Turo-Ilpanarnsa. Bogoctpyiinsiii Hacoc. @opmyna
Toppuyenu.
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[IpononbHBIC U IOTIEpEYHBIC
BOJIHBI. Y paBHEHHE TIOCKOU
BoutHEL. [lonsTHs: dasza BONHEI,
(bPOHT BOJIHBI, TMHA BOJIHBI.
IToTok aHEprun BOJIH
I'maponunamuka. /{aBnenue
KUIKOCTH. 3akoH [lackans s
JKMJAKOCTEH U ra3oB. JlaBieHue Ha
JTHO U CTEHKH cOCyzia IpU
JICHCTBUU CHJIBI TSIKECTH.

MosnekysipHO-KUHETUYECKAsl TEOPUS UCAIbHBIX Ta30B. 3aKOHBI,
OITMCBLIBAIOIIME MTOBEACHNE UACATbHEIX I'a30B: 3aKOH boisa-
Mapuorra, I'eli-JIroccaka, JJanpsrona. YpaBHenus Knaiinepona,
MenpeneeBa-Knaitnepona. Iloctosinnas bonbimana.

Uucno Jlommuara. OCHOBHOE YpaBHEHUE MOJICKYJISIPHO-
KMHETUYECKON TEOPUU UACAIBHBIX I'a30B.

SBnenus nepeHoca: quddysus,
TEIJIONPOBOTHOCTh, BHYTPEHHEE
Tperue. OCHOBBI TEPMOAMHAMHUKH.
UYucno creneneit cBOOOIBI
MOJICKYJIbl. 3aKOH PaBHOMEPHOTO
pacmpenesieHust SHSPTUH 10
CTETICHSIM CBOOOJIBI MOJICKYIL.

[TepBoe Hawano TepMoguHaMuKU. PaboTa raza mpu u3MEHEHHH €r0
obbema. TemnoeMKocTh, ypaBHeHHe Maiiepa.

BsskocTs (BHyTpeHHEe TpeHue). JluHaMyudeckast 1 KHHEMaTHuecKas
BA3KOCTh. HhIOTOHOBCKHE ¥ HEHBIOTOHOBCKHE >XKUAKOCTH. CHila BHYTPEHHETO
TpeHUs. MeTOoIBI onpeneIeHus BI3KoCcTH: a) MeToa CTokca; 0) MeTox
[Nyazetins. Yucno Peitnonbaca. JlamuHapHbIi 1 TypOyJICHTHBIN PEKUMBI
TEUYEHHUS KUIKOCTH

[IpuMeHeHue nepBoro Hayaia TEPMOJAMHAMUKH K H30IIPOLIECCAM.
N3oxopuslii iporiecc. M3o06apHsIii mporecc. M3oTtepmudeckuit
nporiecc. Anuabdatuyeckuii nporecc (ypaBHenue [lyaccona).
[Monutponusiit npouecc. Kpyropoit npornecc (1uki). O6patumeie u
HeoOpaTHMBbIe TPoIlecchl. BTopoe Hayamo TepMOIMHAMUKH.

DHTpONUs, €€ CTATUCTUUECKOE
TOJIKOBAHUE U CBA3b C
TEPMOJAMHAMUYECKON
BEPOATHOCTHIO.

TpeTLe Ha4vaJl0 TCPMOJUHAMUKHU. Temnnosbie JABUT'aTCIIN U
XOJIOJHUJIbHBIC MalllMHBI. I_[I/IKJI KapHo " €ro K.I1.4. JJI1 nacaJlbHOI'O
rasa.

I'eomerpuyeckas onTuka

WnTepdepennys ceera

Hudpaxums cBera

BzaumMoneiicTBre 3/M BOJIH C BEIIECTBOM.

HOHHpI/ISaHI/IH CBCTa

KganToBas mpupo/ia H3my4eHus
DJeKTpOMarHuTHasI HHIYKIUS
(omerTel Dapanest). 3akoH
®dapanest. BuxpeBble TOkU (TOKH
Dyko).

WNunyktuBHOCTh KOHTYpa. CamoumHaAyKuus. B3aumuast uHtyKius.
Tpancdopmaropsl. DHeprus MarHUTHOTO MOJIst. MarHUTHBIE CBOMCTBA
BEIIECTBA.

OcHoBbI TeOpun MakcBesuia Jyist 2JIEKTpOMarHuTHOTO noJjisi. Buxpesoe
nosie. Tok cMenenus. YpasHeHue Makcseria.

[Tepemennsbiii TOk. Llenu mepeMeHHOr0 TOKA C AKTUBHBIM, EMKOCTHBIM
Y MHIYKTUBHBIM CONPOTUBIIEHUEM. Pe30HaHC HaNpsKEHH U TOKOB.
0O060061eHHbIH 3ak0H OMa. MOIITHOCTD B 1IeNU IEPEMEHHOT0 TOKA.

MexaHn4deckHe U 3/M KoineOaHusl.
KBasucrannonapHsie TOKH.
Yrpyrue BoIHbI.
DIEeKTPOMArHUTHBIE BOJIHBI
Mexanunka. DJIeMEeHTEI
kuHemaTuku. O0muid cyJait
KPUBOJUHEHHOTO IBIXKECHUS
MaTepuanbHOU TOUkU. Buabl
MEXaHMYECKOT0 JBMIKECHHS TEJ.
ITonsTHs Teaa oTcUeTa, CUCTEMBI
OTCYETa, YKCIIa CTENEHEH CBOOOIBL.
IIpsamonuHeitHoe ABUXKEHNE
MaTepuanbHOM TOUKU. [|BrkeHune
MaTepUaIbHON TOUKH 10
okpykHOCTH. [1yTh. CKOPOCTS.

3akons! HproTOHA.

3aKOH U3MEHEHUsI KOJIMYECTBA ABM)KEHUS. 3aKOH COXpaHEHUS
KonuyecTBa ABWKeHUs. [Ipunoxenus B npupojae u Texuuke. Pabora,
SHEPIHsl, MOIIHOCTh. 3aKOH COXPAaHEHHUsI SJHepruu. /J[nHamuka
BpalaTeabHoro ABMKeHUs. MoMeHT cuibl. PaboTa Bo BpariarebHOM
JIBHYKECHHH.

MOMEHT nHEepUHUH MaTEPUATIbLHON TOYKH, T€JIa, TOHKOTO OJHOPOIHOTO
CTEPXHS, MOJIOTO OAHOPOTHOTO MIMHAPA, KOJIbIA, TPSIMOYTOJIBHOTO
napaienenumnena. [Ipumepsl onpeaeneHrss MOMEHTA HHEPLIMU TeNa
JMHAMUYECKUM METOJ0M. MOMEHT UMITYJIbCa.

Kunernueckas sHeprus Bpamatouierocs tejaa. OCHOBHOE ypaBHEHHUE
JUHAMHMKHU BPALATEIbHOTO IBHKEHUS. 3aKOH COXPAHEHUSI MOMEHTA
HMITYJIbCA.
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YcKopeHue U ero COCTaBISIONIUE.
JnHamuka MaTepuaibHOM TOUKH.
Macca. Cuna.

Konebanus. CBoOoaHEbIE,
rapMOHHUYECKHE KOJIcOaHHs.
CwMeleHue, CKOpocTh, YCKOPEHUE,

nepuo/, Gpasa KoneOaHuii, 4acToTa.

3aryxaromue xkonebanus. [lepros
3aTyXanXx KOJIeOaH .
Anepuoanueckue KonebaHusl.
BrinyxneHHbIe KOEOaHMS.
Pesonanc. [lonsitue
aBTOKOJICOAHMIA.

IMapmornueckuit ocrmmsTop. [IpyxuHHBIHA, (HU3ndecKuil, MaTeMaTHYECKUI
MasaTHUKH. KiHeTnyeckas v moTeHIIHaIbHAS SHEPTUU KOJIeOaTeIhHOTO
JIBIYKCHUSL.

Hedopmaru TBepAOTO TEna.

3akoHn ['yka. Ynpyrue Boaasl. BomHOBEIE mponieccsl. [Ipomonbabie 1
TIOTIEPEYHBIC BOJTHBI. Y paBHEHHNE TUIOCKOH BOHEL. [loHATHS: (a3a BOIHEI,
(POHT BOJHBI, JUTHHA BOJHEL. [I0TOK 3HEPTHH BOJH

I'mpponunamuka. JlaBnenue sxuakoctu. 3akoH [lackans mis
JKUAJIKOCTEH M ra3oB. J[aBieHue Ha THO U CTEHKHU COCYyAa MPH JACUCTBUU
CHUJIBI TSKECTU. 3aKOH ApXUMea.

YpaBHeHHe Hepa3pbIBHOCTH. Y paBHeHHE bepnymu. Tpyoka [Turo-
[Ipanaris. Bogoctpyiinsiii Hacoc. opmyna Toppuueniu.

MonekynsipHO-KUHETHIECKast
TCOpHA UACAJIBHBIX I'a30B. 3aKOHI>I,
OTHCHIBAIOIINE TIOBEJICHHE
UJeanbHbIX ra30B: 3aKOH boilns-
Mapuorra, I'eii-JIroccaka,
JanbToHa. YpaBHEHUS
Kuaiinepona, Menaeneena-
Kiaiinepona. ITocTosinnas
boneumana. Yucno Jlommunra.

OCHOBHOE ypaBHEHHE MOJEKYJIIPHO-KHHETHUECKON TEOPUH HICATBHBIX
rasos.
SBnenust nepeHoca: TUQQy3usi, TEMIONPOBOTHOCTh, BHYTPEHHEE TPEHHE.

OcHoBBI TepMOAUHAMUKH. YHCTIO cTENEHeH cBOOO bl MOJIEKYJIbIL.
3aKOH paBHOMEPHOT'O PaCIpPEEIICHNs SHEPTUH 110 CTENIEHSIM CBOOO/IbI
Mmoutekyd. [lepBoe Hayano repmonunamuku. Pabora raza npu
M3MEHEHUH ero oobema. TernmoeMKocTh, ypaBHeHne Maiiepa.

Bsi3kocth (BHyTpeHHEe TpeHue). JluHaMuyeckas 1 KHHEMaTH4ecKast
BSI3KOCTh. HBIOTOHOBCKHE ¥ HEHLIOTOHOBCKUE KUOKOCTH. Cuna
BHYTPEHHETO TpeHUsI. MeTOo bl OTpe/IeICHUs BA3KOCTH: ) METOT
Crokca; 0) meron Ilyaseiuns. Uucno Pelinonbaca. JlamunapHsiil u
TYpOYJICHTHBIN PEKUMBI TCUCHHUSI JKUJIKOCTH

IIpumenenue nepBoro Havana
TEPMOJMHAMUKH K U30IIPOLIECCAM.

Nzoxopusiii mpotiecc. M3o006apusiil mporecc. M3otepmudeckuit
npouecc. Anuabaruueckuii mporecc (ypaBHenue [lyaccona).
[Tonutponusiil nporecc. Kpyrosoit mpouecc (1uki).

OOpaTtumbie 1 HeoOpaTUMBIE MPOIlecChl. BTOpoe Havano TepMOIMHAMUKHY.
DHTpOMUSs, € CTATUCTUIECKOE TOJIKOBAaHUE U CBSA3h C TEPMOJIUHAMUIECKON
BEPOSTHOCTHIO.

TpeTLe Ha4YaJIO TCPMOANHAMUKHU. TennoBrie JABUTATCIIN U XOJIOAHUJIBHBIC
mamuHbl. ukn KapHo u ero k.11, 11 ueansHoro rasa.
['eomeTpuyeckas onTuka

Wntepdepenuns ceera

Hudpakums cBera

BsaumoelicTBre 3/M BOJIH C BEIIECTBOM

ITonspuzanus ceeta

KBanToBas nmpupo/ia H3my4eHus
DJeKTpOMarHuTHAs! HHIYKLUS
(onbiTe Dapanest). 3akoH
®Dapanest. BuxpeBble TOKU (TOKH
DyKo).

WNunykTuBHOCTS KOHTYpa. CamonHaAyKuus. B3aumuast uHtyKus.
Tpancdopmaropsi.

3Hepr1/1$[ MAar"dauTHOI'O ITOJIA.

MarauTHEIE CBOMICTBA BEISCTBA.

OcHoBbI Teoprun MakcBenma st
3IEKTPOMArHUTHOTO TTOJIA.
Buxpesoe nosne. Tok cMemenusl.
YpaBHeHnue Makcaenia.

[lepemennslii Tok. Llernu nepeMeHHOTO TOKa C aKTUBHBIM, EMKOCTHBIM H
WHAYKTUBHBIM COIIPOTUBJICHUEM. Pe3onanc HaHpH)KeHHfI " TOKOB.
O6006menHbIN 3ak0H OMa. MOIITHOCTH B IIETIH TIEPEMEHHOTO TOKA.
MexaHuka.

OnemeHThl KuHeMaTHKu. OOLMii ciyyail KpUBOJUHEHHOTO JBUKEHUS
MaTepHalbHON TOUYKU. BUabpl MexaHUYeCKOro ABMKEeHUS Tei. [onsarus
Tella OTCYETa, CHCTEMBI OTCUETA, YHCJIa CTeTICHEH CBOOO/IBI.
[IpsimosIMHENHOE IBHKEHUE MATEPUAIBHOM TOUKHU.
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JIBrm>KeHHE MaTepHUaIbHOW TOUKH 110 OKpY>KHOCTH. ITyTh. CKOpOCTS.
Yckopenue u ero coctapismonme. J[mnammka MmaTepuaibHON TOUKH.
Macca. Cuina. 3akonsl HproTOHA.

3aK0H N3MEHEHUS KOJTNIECTBA
JBUKEHHA. 3aKOH COXPaHEHMUS
KOJMYECTBA JIBUKECHMUSL.
ITpunoxeHus B npupoje u
texHuke. Pabota, sneprus,
MOIIHOCTb. 3aKOH COXPaHEHUS
sHepruu. JluHamuka
BpAIaTEIbHOTO IBUKECHHS.
MowmenT cuiiel. PaboTa BO
BpallaTeIbHOM JIBHKCHHH.
MoOMEHT MHEPIIMK MaTepUaIbHON
TOYKH, TeJIa, TOHKOTO
OJTHOPOJIHOTO CTEPKHS, TOJIOTO
OJTHOPOJTHOTO IJIMHIIPA, KOIbIIA,
MPSIMOYTOJIEHOTO
napauienenunena. Ipumepst
OTIpE/IeTICHISI MOMEHTa WHEPITUN
TeJa TUHAMHYECKUM METOIOM.

MomeHT HMITYJIbCA. Kunernueckas OHEPI'usA BpallaromIerocs Teia.
OcHoBHOC YpPaBHCHHUC JTUHAMUKHU BpalllaTCIIbHOTO ABUKCHU. 3aKkoH
COXpaHCHUA MOMEHTA UMITYyJIbCa

Koneb6anus. CBoboaHbIe, rapMoOHUUecKue Konebanus. CMeleHne, CKOpocTb,
yCKOpeHue, epruo, $haza konebaHmii, yacToTa. 3aTyXarome KoixeOaHus.
[lepuop 3aTyxaromux KonebaHmid. Anieproandeckie KoiaeOaHus.
Brinyxnennsie konebanus. Pezonanc. [lonsTre aBTokoneOaHMi.
Iapmonnueckuii ocumwisitop. [pyxunHbIH, Gu3ndecKuii, MaTeMaTHYECKUN
MAasITHUKH.

Kunernueckas u NOTCHIUAJIbHAA SHEPIrun KO0JIE0ATEIILHOTO JABHXCHUS.
Hedbopmaruu TBepaoro tena. 3akoH ['yka. Yopyrue BosHbl. BoaHOBBIE
npouecchl. [IpoaoibHbIE U MONEPEYHBIE BOJIHBL. Y PaBHEHUE TIIOCKOM
BosHBI. [loHsTHS: haza BONHBI, PPOHT BOJHBI, ATMHA BOJIHBL [loToK
SHEPTUH BOJH

I'mpponunamuka. /[aBnenue
KuaKocTd. 3akoH [Tackains mis
JKHAKOCTEH 1 ra3oB. JlaBiieHue Ha
JTHO ¥l CTEHKH COCY/Ia MpH
JIEUCTBUN CUJIBI TSHKECTH.

3akoH Apxumena. YpaBHEHUE HEPa3phIBHOCTH. Y paBHeHue bepuysuim.
TpyOxka [Turo-ITpanarnsa. BogoctpyiiHbiii Hacoc.

®opmyna Toppuyenu.

MOJICKYHﬂpHO-KI/IHCTI/I‘ICCKaﬂ TCOpUA NACATbHBIX I'a30B. 3aKOHI>I,
OMNMCHIBAIOIINE TOBEJCHUE UACATIbHBIX Ia30B: 3akoH boissa- Mapuotra, ['eil-
Jlroccaka, [JansToHa. YpapHenus Knaitnepona, MenneneeBa-KnaiinepoHa.
IToctostaaas bonbimana. Yucno Jlommunara. OcHOBHOE ypaBHEHHE
MOJIEKYJISIPHO-KHUHETHYECKOW TEOPUH HJeaIbHbIX Ta30B.

SBnenus nepenoca: T QPy3us, TEIIONPOBOTHOCTh, BHYTPEHHEE
TpeHue. OCHOBBI TepMOANHAMUKH. YHCIIO cTeneHei cBoOO bl
MOJIEKYJIbL. 3aKOH PABHOMEPHOTO paclpe/iesIeHNs] SJHEPTHHU 110
CTerneHsAM cBo0oabI MoJieKyl. IlepBoe Hauano TepMOAMHAMUKH.
Pabora rasa npu uzmMeHnenuu ero oobema. TemnoeMKocTb, ypaBHEHUE
Maiiepa.

Bs3kocTh (BHyTpeHHEE TpPEHUE).
JluHamuuecKast 1 KHHeMaTH4IecKast
BsI3KOCTh. HpIOTOHOBCKHME 1
HEHBIOTOHOBCKHE KuIK0oCcTH. Crina
BHYTPEHHETO TPEHHUSI.

Mertoasl onpeneneHus Bsi3koctu: a) Mmeton Ctokca; 6) MeTos
[Tyazeiins. Yucno Peiinonpaca. JlamuHapHbiil ¥ TypOyJIeHTHBIN
PEXKHUMBI TEUEHUS JKUJIKOCTH

[IpumeHeHune nepBoro Havyaia TEPMOAMHAMHUKH K H30IPOLIECCaM.
Wzoxopusrit mpouecc. M3o06apHsIii mporecc. M3oTepMudeckwii mporiecc.
Anmnabarudeckuii mporecc (ypaBHenue [lyaccona). [lomurpomnnsrii mporiecc.
Kpyrosoii iporiecc (1ukit). O6patuMbie 1 HeoOpaTHMBbIE TIpotiecchl. Bropoe
Ha4aJio TEPMOANHAMUKH.

3HTpOl'II/ISI, €€ CTATUCTHYCCKOC TOJIKOBAHHUE U CBA3b C
TGpMO}II/IHaMH‘IeCKOﬁ BEPOATHOCTBIO. TpeTLe Ha4yaj10 TCPMOAMHAMHKHU.
TennoBble ABUTATEIN U XOJIOAUIbHBIE MAIIIUHBI. I_II/IKJ'I KapHo n €ro
K.II.4. JJIs1 HACAJIbHOI'O ra3a.

I'eomeTpuyeckas ontuka

WnTepdepenmms ceera

Judpaxius ceera

BsaumogeiicTBre 3/M BOJIH C
BEILIECTBOM

/M BOJIH C BEMIECTBOM
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Ixana OLICHMBAHMS OTBETOB Ha BOIIPOCHI

[lxana oueHUBaHUs Kputepuu onieHnBaHus
OOyuaromuiics TIyOOKO M COAEPIKATEIbHO PACKPHIBAET OTBET Ha
«OTIUYHO» KaX/IbIii TEOPETHYECKHI BONPOC, HE JOMYCTHB OMIMOOK. OTBET HOCHT

pa3BEepHYTHIN U MCUEPIBIBAIOIINI XapaKTep.

OOyuaromuiics B IEJIOM pAacKpbIBaeT TEOPETUYECKHE BOMPOCHI,
«Xopouio» OJIHAKO OTBET XOTA Obl Ha OJWH W3 HUX HE HOCUT Pa3BEPHYTOr0 U
MCYEPIBIBAIOILEIO XapaKTepa.

OOyyaromuiicss B IIEJIOM PAaCKpPHIBAET TEOPETUYECKUE BOMPOCHl U
JOIYCKaeT psAll HETOYHOCTEH, (pparMeHTapHO pacKpbIBAaeT COAEpkKaHHE
TEOPETHUYECKUX BOIPOCOB WJIM HUX PACKPBIBAET COJEPKATEIbHO, HO
JIOTTYCKasl 3HAYUTEJIbHbIE HETOUHOCTH.

«Y IOBIIETBOPUTEIILHO»

OOyuaromuiicst He 3Ha€T OTBETOB HA IOCTaBJICHHBIE TEOPETUUYECKUE

«Hey,Z[OBJ'IeTBOpI/ITeJ'IBHO»
BOIIPOCHKI.

8.2.2. Tembl 115l IOKJIA/I0B

Mexanuka:

Kunemaruka touku. Mojenu B MEXaHHUKE

3akonbl HproTOHA

3aKOH COXpaHEHUsI UMITYJIbCA

PaGoTa, sHEprus, MOITHOCTD.

Kunernueckas v noTeHUHAIbHAS SHEPTHS. 3AKOH COXPAHEHHUS YHEPTHH.
3aKOH BCEMUPHOTO TATOTEHUS

Kocmuueckne ckopoctu

MOMEHT HHEpIUH.

VYpaBHEHUsI TUHAMUKU BPAIIATEIbHOTO ABUKEHUS TBEPAOTO Tea.
0. Jedopmarus TBEpIOTO Tena

1. JlaBiaeHwue B KUJIKOCTH

2. VYpaBHeHue bepHymm U ero crieacTBUs

IToctynatet CTO. [IpeobpazoBanus JlopeHiia

14. PensTUBUCTCKHI 3aKOH CJIOXKEHUSI CKOPOCTEH.

15. HnTepBan MeXIy COOBITUSIMH.

16. 3akoH B3aUMOCBSI3M MaCChl U YHEPTUHU

MonekynsapHas Gpu3uKa u TEPMOJIMHAMHUKA!

PR BO©ONOOR~WNE

|
0

1.  OcHOBHOE ypaBHEHHE MOJIEKYJIPHO-KHUHETUYECKON TEOPUH HIEATBHOTO
rasa. MounekyJIIpHO-KHHETUYECKOE TOJIKOBAaHUE TEPMOIMHAMHYECKOM
TEMIIEpaTyphbl.

2. Pacrnipenenenne Makcerta-bonbiimana

3. SIBnenus nepeHoca.

4.  TepMOIMHAMHUYECKHI METOJ, TEPMOJMHAMUYECKHUE CUCTEMBI.

5.  Pabora u temnora. [lepBoe Hauano TepMOIUHAMUKH.

6. Kpyroseie npoueccel

/.  DHTpomMsI CHUCTEMBI, €€ CTaTHCTHUYECKOE TOJKOBAaHME U CBS3b C

TEPMOJNHAMHYECKON BEPOSTHOCTHIO.
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8.  Cuiibl ¥ MOTEHIMATIbHAS YHEPTUS MEKMOJIEKYJIIPHOTO B3aUMOJIEHCTBHSL.

Q. VYpaBHenne u wuzorepMmbl Ban-Jlep-Banbca. BnyTpeHHsisi  sHeprus
peanbHOro rasa.

10. ®a3za u dazossie nepexoapl. Da3oBbie nUarpaMmbl. TporHAs TOYKA.

11.  CsaoiicTBa xkuakocteil. [IoBepxHOCTHOE HATSKEHHUE.

12. Kpucrammmyeckue u aMopdHBIe Tea.

DJIEKTPUYECTBO U MAarHETU3M:

1. DIIEKTPOCTATUYECKOE TI0JIE M €T0 CHUJIOBas XapaKTePUCTHKA.

2. DKBHUIOTEHITMATbHBIE TTOBEPXHOCTH

3. Tunbl  OUdIEKTpUKOB W WX  nomsgpusanus.  [loJsspru30BaHHOCTS.
HanpsokeHHOCTD TI0JISI B AUDJICKTPHUKE.

4, YcnoBus Ha TpaHHUIIe IBYX JUIJICKTPUKOB

5. CtopoHHME  CHJBIL.  JJEKTPOABWKYIIAs Cwila W HalpshKEHHE.

ConpoTuBiieHUE TPOBOJHUKOB.
6. IIpaBuna Kupxroda.

7. MarHuTHOE I0JI€ ¥ €T0 XapaKTePUCTHKH.
8. HupKyIgmus BEKTopa HHAYKIIMA MATHATHOTO TI0JII B BaKyyMe.
9. MarauTHbI€ TIOJII COJICHOHUAA U TOPOUAA.

10. PaGorta mo mepeMeneHnIo MPOBOAHUKA U KOHTYpa C TOKOM B MarHUTHOM
noJe.

11. MaruuTtHOe noJie B BemecTse. MarHuTHbIE MOMEHTHI aTOMOB.
12. Bwuabl MarHeTUKOB.

13. 3akon ®apazes. CaMOUHAYKITHSI.

14. DOueprust MArHUTHOTO TTOJISL.

15. VpaBuenus MakcBeiia ajisi SJI€KTPOMArHUTHOTO TIOJIS.

16. BosHOBBIE ypaBHEHHSI.

17. MexaHuuyeckue U AJIEKTPOMArHUTHbIE KOJIeOaHMUs.

18. KBazucrarmoHapHbIe TOKH.

19. VYmopyrue BOJHBIL.

20. DneKkTpoMarHWTHBIC BOJIHBI.

21. T'eomerpuueckas ONTHKA.

22. UHrepdepenius creTa.

23. Mudpaxmus ceTta.

24. BzammojaeicTBHE 3JIEKTPOMArHUTHBIX BOJH C BEIIECTBOM.
25. Tlonsapu3zamus certa.

26. KBanTOBas mpuUpoaan3TydeHUsI.

27. Teopus aroma Bojopoja 1mo bopy.

28. DnemMeHTHI KBAaHTOBOW MEXaHHKH.

29. DneMeHThl (PU3UKU aTOMOB M MOJIEKYJI.

30. DnemMeHThl KBAaHTOBOM CTaTUCTUKHU U (DU3UKHU TBEPJOTO TEa.
31. DnemeHTbl (HU3UKK AaTOMHOTO Sipa.

32. DneMeHTbl (U3HUKHU IJIEMEHTAPHBIX YaCTHII.

33. @uznueckas KapTHHA MHPA.

NuauBunyanbHbIe 3a0aHUS:
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MexaHnuka

[TonsATHE COCTOSIHUS B KJIACCUYECKOW MEXAHUKE. Y pAaBHEHUS JBUKCHUA.
JlnvHamMuKa MaTepUaIbHOU TOYKHU.

3aKOHBI COXpaHEHHUS

Kunemarnka u tuHaMuKa TBEPAOTO TEJIa

TsroreHue. DIeMEHTBI TEOPUU TIOJISL.

MexaHuKa KUJIKOCTEH.

OCHOBBI PEISATUBUCTCKON MEXAHUKHU

MexaHnueckue KojieOaHusl.

Yupyrue BOJIHBI.

MOJ’IGKYJIHpHaH bu3uKa U TepMOJIMHAMUKA

MonekynspHO-KUHETHYECKast Teopus razop. CtaTucTuueckas Qpusmka.
DJIEeMEHTBI HEPAaBHOBECHOW TEPMOJMHAMUKH.

[TepBoe HavamoO TEPMOJTUHAMHUKH.

BTopoe u TpeTbe Hauano TepMOANHAMUKH.

PeanbHbI€ ra3el ¥ KUIKOCTH.

TBepabie Tena.

BHeKTqueCTBo 1 MarHeTu3M

CoNoaR~LNE

ook wnE

1. DIIEKTPOCTATUKA B BAKYYME U BEILIECTBE

2. [TocTosiHHBINM TOK

3. MarHutocTaTvka B BAKyyM€ U BEIIECTBE

4, DJIEKTPOMarHuTHasl MHTY KIS

5. VYpaBHeHuss MakcBema ISl 3JIEKTPOMArHUTHOTO TMOJS W MPUHLHAIL
OTHOCUTEIBHOCTH B 3JEKTPOJUHAMHUKE

6. BosiHOBBIE ypaBHEHUS

7. WNneanbHblli TApMOHUYECKUNA OCUMILIATOP. ['apMOHUYECKUN OCLUILIATOP C

notepsiMu. Beinyx)aeHHbie konebanus. Cnoxxenue konedanuil. buenus.

8.  llemm mepeMeHHOTO TOKa.

9.  VYpaBHeHME U XapaKTEpPUCTUKH BOJH. OJIEKTPOMArHUTHHIE BOJHBI B
BakyyMe. UuTepdepenius BosiH. CTosiuue BOJIHBI.

Onrtuka. KBaHTOBas npupoaa n3iry4eHusl.

AToMHas U siaepHas pusnka

1. 3aKOHBI TEOMETPUUECKON ONTUKHA. DOpMyIIa TOHKOM JIMH3BI.
2. WNutepdepenmusi cBera OT IBYX HCTOYHUKOB. MHTepdepeHIns BTOHKHX
IUICHKAaX.

3. Hudpakuus cseta. Judpakmus Dpenens. Hudpaxuus Dpaynrodepa.
HudpakinoHnHas perieTka Kak CIeKTpaIbHBIN TprOop.

[Tornomenue ceera. 3akon byrepa. Jlucnepcusi cera.

[Tonsipuzanus cBeta. 3akoH Mantoca. [[BoliHOe TydenpesioMIIEHUE.
Tennosoe uznyuenue. Ipdext Komnrona. ®otodddexr.

Atom bopa. [Toctynarel 6opa.CrnekTpsl.

CootHolieHue HeonpeaeneHHocten. Ypasaenus penunrepa.

AToM BOJOpOJA B KBAHTOBOU MEXaHHUKE. KBanToBbie
yuciia.PEHTIeHOBCKUE CIIEKTPHI.

©CooNo Ok~
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10. KganroBble crtatuctuku boze- Oitnmreiina u ®depmu-Iupaka. 3oHHas
TEOPHUS TBEPJIBIX TEIL.
11. DwHeprust cBsi3M aTOMHOro siApa. SnepHble peakuuu. PaanoakTuBHOE

U3IIy4YCHHE.

12. CompemenHas pu3nveckas KapTHHA MUPA.

[IIkajga oneHUBaHUA

[IIxama oneHUBaHUA

Kputepuu onenuBanust

OOyuaromuiics TayOOKO M COIEpIKATEIBHO PACKpPBIBAET TEMY

«OTIHYHO» JIOKJIana, He JAomycTuB omuOOK. OTBET HOCUT pa3BEepPHYTHIM WU
MCUYEPIIBIBAKOLIMI XapaKTeD.

OOyyaronuiicss B 11€JIOM PacKpbhIBaeT TeMy JOKJaga, OJHAKO OTBET

«Xopomo» XOTsl ObI Ha OJMH W3 HUX HE HOCUT PA3BEPHYTOTO M HCUEPITHIBAIOIIETO

Xapakrepa.

«y,I[OBJ'IeTBOpI/ITCJ'ILHO»

OOyyaromuiicst B 11I€JIOM pacKpbIBaeT TEMY JOKJIaAa U JAOMYCKaeT psij
HETOYHOCTEH, ()parMEHTAPHO PACKPHIBAET COAEpKAHHE TEOPETUUECKUX
BOIIPOCOB MJIM HUX PAacKpbIBae€T COJIEP)KATENbHO, HO JOIycKas
3HAYUTENIbHbIE HETOUHOCTH.

«Hey,Z[OBJ'IeTBOpI/ITeJ'IBHO»

OO0yJarmuiics He BIaJIeeT BRIOPAaHHOW TeMOM

8.2.3. OueHoYHbIE CPEACTBA OCTATOYHBIX 3HAHMII (TECT)

1 kM/4
Im/c
Icm/c
1 xm/c

1H
1 kr
1 kr/m*c

: 1 Ix

PONMEERERONDERE

Tect
MexaHuka

Yrto npuHuMaeTcs 3a eAMHANY ckopoctu B CU?

B kakux exuHunax uzmepsierca umnyJanc B CU?

3. MarepuajibHasi TOYKA — 3TO...

1. ..Teso, KOTOPOE YCIOBHO MPUHUMAETCS 32 HETOJBUKHOE

2. ...TeJl0, KOTOPOE JBUKETCA C MOCTOSHHON CKOPOCThIO

3. .Teno, pazMepamMu KOTOPOTo MOKHO IpeHeOpedb B TAHHBIX YCIOBUSAX

4. ...Teno, HaxojsIeecs B Ipeaenax BUAUMOCTU

4.Cpenn nepe4ucaeHHbIX HUKe GU3MYCCKUX BeJIHYHUH, KAKas 0HA BeJIMYMHA

CKaJsipHas?
l.mepemenieHne
2. CKOPOCTb

3. nyTh

4. yckopeHue
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5. B TpyOKe, U3 KOTOPOii 0TKA4YaH BO31yX, HA OJTHOI U TOM Ke BbICOTE HAXOASATCS
ApOOHUHKA, MPOOKA U NTH4YbE nepo. Kakoe 3 3TUX TeJ M03:Ke BCeX JOCTUTHET JTHA
TPYOKHM NPU UX CBOOOTHOM MA/I€HNH C OHOI BbICOTHI.

1.mpoOuHKa

2.mpo0Oka

3.0TUYBE NEPO

4.BCce TpH Teja NOCTUTHYT JHA TPYOKU OTHOBPEMEHHO
6.Uto siBIsieTcs TpaeKTOpHeil IBUKEHUSI MOJIEKYJIbI BO3ayXxa?

1.npsimast

2.1yra OKpy>KHOCTH

3.1yra mapaboJisl

4.10mMaHast TMHUA
7. Kak 10/I5KHO IBUTaThCS TeJI0, YTOObI MPOMIEHHBII MyTh ObLJI paBeH MOAYJII0
nepemMereHus?

1.mo mpsimoii

2.110 OKPYKHOCTH

3.10 TIPSIMOM, HE U3MEHSISI HAITPaBJICHUSI IBUKEHUS
4. 10 KpUBOH JTMHUU
8.TypucT npoues mo ropu3oHTaIbHOMY 10110 400 M cTPOro HA ceBep, 3aTEM ellle
300 m Ha
BOoCTOK. Haliure npoiieHHbIN TYPUCTOM IIYTh.
1.300 m

2.400 m
3. 500 m

4.700 m
9 ABTOMOOWIIBb €1eT €O CKOPOCTHIO 60 KM/4, a aBTOOYyC — €0 ckopocThIo 20 M/c.
CpaBHUTE CKOPOCTH ITHX TeJl.
1. y aBTOOYyCa CKOpOCTH OOJIBIIIE
2.y aBTOMOOMJISI CKOPOCTh OOJIbIIe
3. X CKOPOCTH PaBHBI
4.cpeau OTBETOB HET MPABUIILHOTO

MouiekyJsipHasi (GU3MKa U TEPMOJIMHAMMKA:
1. Exmauna tepMoauHaMudeckoii remmneparypsl B CU

a) rpaaycel Lenbcust  6) KenbBunbsl  ¢) Ixoymnu n) rpaxycel @apenreiita
2. Yemy paBHO 3HaUYeHUE MOCTOsIHHOI Boabumana?

a) 1,83*%10% Ix/K 0) 1,38*102% JIx/kr ¢)8,31*102% JIx/kr

1) 1,38*10% JIx/xr e) 1,83*10°2 JIk/kr x) 8,31 JIx/Kr

3. Beipa3ure 50 rpaaycoB leabcus B KejqbBuHAX

a) S0 K 0)-50 K c) 323K n)-223 K

4. Y Kakoro u3 razos (BoJOpPO/, YIJIePO/, a30T, KUCJIOPO/) CPeAHAS KBAJAPATHYHAS
CKOPOCTH JABHKEHHUS MOJIEKYJ HAM0O0IbIIAs?

a) BOAOPON 0) yriepon C) a30T 1) KACIIOPO/T

5. IIpu kakoi TeMnepaType J0JKHO MPEKPATUTHCS IBUKEHHE MOJIEKYJ?

a) 0 rpagycos llenbcus 0) -100 rpaxycos Llenbcus
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c) 0K n) — 100 K

e)-273 K ) TAKOM TeMIEpaTypbl HE CYIIECTBYET

6. Kakasi U3 KOHCTaHT JaeT 3HAYeHUE KOHIIEHTPAIUN MOJIEKYJI HAeaJbHOI0 ra3a
NMPU HOPMAJIBHBIX YCJIOBUSAX?

a) moctossHHas boibpliMaHa 0) moctosinHas Jlommuara

C) MOCTOSIHHAsE ABOTaJIpo 1) MOJIsIpHAsi Ta30Basi IOCTOSIHHAS

7. Haiigure HeBepHYIO popmy.ry:

a) n=p/(KT) b) T=p/(kn) c)E=3kT/2 d)v=pVI/(RT) e)Bce BepHbIC

8. Kak u3ameHnTcs 1aBjieHUe H1€aJBLHOI0 ra3a Npy yBeJUu4eHUN TeMIepaTypbl
rasa

B 3 pa3za?
a) yBenu4yuTcs B 3 paza  0) yBEJIUYUTCS B V3 pasa C) HE UBMEHUTCA
1) YMEHbIIUTCA B 3 pa3a e) yMeHbIInTCS B V3 pasa

9. Kak u3MeHHNTCH JaBJIeHHe H1eaJbHOI0 ra3a Npy yBeJu4eHun cpeaHeit
KBaJAPaTH4YHOI CKOPOCTH MOJIEKYJI B 2 pa3a?

a) YBEJIMYUTCS B 2 pa3a 0) yMEHBIIIUTCA B 2 pasa C) HE UBMEHUTCA
1) yBeIM4uTCs B 4 paza €) YMEHbIIUTCS B 4 pa3a
) yBenmautes B \ 2 pasa 3) YMEHBIIHTCS B \ 2 pasa.

10. Haiiaure naBjieHUe HAEATbLHOIO0 ra3a npu remmneparype 23 rpaayca Leascust u
KoHnenTpanuu 2*10%° M3
a)63,5Ila  6)382,31la c) 828 Ila n) 4986 I1a

JIEKTPUYECTBO U MATHETHU3M:

1) KakuMu HOCHTEJISIMH 3J1. 3apsiia CO31aeTcs YJIEKTPHUECKH TOK B MeTaJL1ax?

A. DIEKTpOHAMHU U MOJIOKUTEIbHBIMU MOHAMM.

b. TlonokuTeIbHBIMU U OTPUIIATEILHBIMUA HOHAMH.

B. DnexrponaMu u IbIpKaMH.

I'. TlonoXUTENTLHBIMUA HOHAMHU, OTPUIIATEIILHBIMA HOHAMH U 3JIEKTPOHAMU.

J1. TOABKO 3JIEKTpOHAMU.

2) KakuMu HOCHTEJISIMHM 3JI. 3apsiia cO31aeTcsA YIEKTPUUYeCKHii TOK B pacTBopax
WIH PacIiaBax 3JIeKTPOJIUTOB?

A. DJIeKTpoHaMHU U TOJIOKUTEILHBIMU HOHAMM.

b. I10JI0)KUTETBHBIMHA U OTPULIATEIIBHBIMU MOHAMH.

B. ITonoXuTeabHBIMU HOHAMH, OTPUIIATEIbHBIMIA HOHAMU U 3JICKTPOHAMHM.

I'. TosibKO 37E€KTPOHAMH.

J1. DnekTpoHaMu U AbIPKAMHU.

3) 3apsaa 500 HK.1 B HEKOTOPOii TOUKE YJIEKTPHYECKOT0 TOJIsi HMeeT
NOTEeHIUAIBLHYIO dHepruo W=5¢10*/Ix. Onpenenure norenuuan nous (B) B
ITOM TOUYKeE

A) 10
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B) 1
C) 1000
D) 100

4) Kak u3MeHHuTCSI eMKOCTh KOHACHCATOPpA IIPAX YMCHBIIICHHUU €10 3apsaaa B 2 pa3a?

A) yMeHbIIUTCS B 2 pasa
B) yBenuuurcs B 2 pasza
C) He u3MeHurcs

D) yBenuuutcs B 4 paza

5) Hanps:keHue MeKIy IBYMSI TOUKAMH, JIe;KAIIHMH HA OJHOMH CHJIOBOM JIMHUHT
OJTHOPOTHOI0 3JIEKTPHYECKOro moJjsi paBHo 2 KB, a paccrosinue 10 cm. Kakosa
HANPSAKEHHOCTb 3TOro moJis (kB/m)?

A) 30

B) 20

C) 10

D) 40

6) Kak n3MeHsITCS KHHETHYECKAs M MOTEHIUAIbHAS YHEPTHH M0JI0KHTEIHLHO
3apsisKeHHOM YacTHLbI, €CJIM OHA MO/ AeCTBHEM CHJI TOJIsI IEPEXOAUT U3 TOYKH C
00JIbLIIUM NMOTEHUHAJOM B TOYKY ¢ MEHBIIUM MOTEHIUAIOM?

A) yMeHbIIIaTCs

B) yBenuuarcs

C) kuHeTHYEeCKast — YMEHBIITUTCS, IOTCHIIMAIbHAS — YBEIUIUTCS

D) kuHeTH4ecKasi — yBeJIMUUTCS, TOTCHIIMAIbHAS — YMEHBIITUTCS

7) EnnHuma u3mMepeHusi 3apsija:
A) Bart

B) Bousbt

C)Kynon

D)Bonbst/™M

8) DuekTpocTarucTHYECKOE MOJIE 00PA30BAHO:
A)IToaBWXXHBIMU 3apsiiaMu

b)HenoapuxHbIMU 3apsiiaMu
O)ITonoxuTeIpHBIMM 3apsiiaMu
D)OTtpunarensHbiMu 3apsigaMu

9) Hanps:keHHOCTD dJIeKTpHYeckoro mojs usmepsiercs B: 1) H/Ka; 2) B/m; 3) B; 4)
Jox/Kag 5) Tax/m.

A)lu2
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B)3u4
C) Tonbko 1
D)3us

10) Kakasi n3 npuBeIeHHBIX HIKe GOPMYJI SIBJISIETCSI BHIPaKeHUEM IS
MOTEHI[HAJIA HEKOTOPOii TOYKH JIEKTPHUUIECKOTO M0JIsA, CO3TAHHOT0 TOYEYHbIM
3apsiioM B THJIEKTPHKE ¢ TMJIeKTPHYECKO MPOHUIIAEeMOCThIO €7

A) ¢1- 2= Alq

B) AU = Eqd

C)o=W/q

D) ¢ = q/(4neoer)

% BepHBIX pelIeHU (OTBETOR) [ITxana oueHUBaHUs
85-100 OTJINYHO
70 -84 XOpOLIO
50- 69 yIIOBJIETBOPUTEIHHO
0-49 HEYJIOBJIETBOPUTEIHHO

TunoBbie TeMbl pedepaToB

CBsi3b (PU3UKH C IPYTUMU HAyKaMH

Bce o uenoseueckom Ouomnose

XapakTepucTUKa OCHOBHBIX HCTOYHUKOB CBETA

CyiHocts BHenHero porosddexta

Oco0eHHOCTH MHTEPPEPEHIIMH CBETA

Maruutsl: crieniprka X B3aUMOJACUCTBUS C IPYTUMU IIPEAMETaMU
Y CTponCTBO MUKPOCKOTIA

Hp1oTOH U ero oTKpbITHS B GUBUKE

. CKopoOCTb CBETA: METObI ONPEICTCHUS.

10 Pezepdopna u ero omnbITHI.

11.Teopus ynpyroctu.

12.MeTopl OTyYeHUS TOTYTIPOBOTHUKOBBIX TUTACTHH.

13. JleticTBuE TOISIPU3ANMOHHBIX TIPHOOPOB.

14.Tloteps TEIIOBOM U 3IEKTPUUECKON SHEPTUU BO BPEMSI aBTOIEPEBO30K.
15.PacnpocTpaneHue paaiuoaKTUBHBIX BOJIH.

16.bamncTudeckasl MeXXKOHTUHEHTaIbHAS paKeTa.

17.1Tpunnun AeiCTBUS paIMOAKTUBHBIX JBUTATEIICH.

18.I1posiBieHne 3aKOHOB CUJIbI TPEHUS B TOBCEAHEBHOM JKM3HU YEJIOBEKA.
19.MakcBe 1 ero JIeKTpOMarHuTHasi TEOPUS.

20.CyniHoCTh ¥ 3Ha4Y€HHE TEPMOOOPAOOTKHU.

21.XapakTepucTuKka TOPCUOHHBIX MOJIEH U TEXHOJIOTHM.

CoNoarLDdE
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22.Crioco0bl yMATYEHUSI BOJIBI.

23.21eKTpOMarHUTHHIE BOJHBI U JIEKTPOMArHUTHOE U3TyUYEHHE.
24 ITpuHuUI ACHCTBHS aKKyMYJISITOPOB.

25.111apoBast MOJTHUS — YHUKAIIbHOE MPUPOJIHOE SIBJICHHUE.
26.JKcriepuMEHTAIbHOE UCCIIEI0BAHUE DIIEKTPOMArHUTHON HH Ty KITUH.
2( . OYHKIIMOHUPOBAHUE AIIEKTPOCTAHIIUH.

28.I1peobpazoBaHuii YIHEPTHIA.

29.Vcnonp30BaHuE 3JIEKTPOIHEPTUU.

30.SnepHas sHEepreTUKa.

31.JleiicTBHUE ONITUYECKUX TTPHUOOPOB.

32.0T BOASHBIX KOJIEC JI0 TypOUH.

33.3naueHue sxcnepuMeHToB Hukossl Tecnsbl.

34.ConHIle KaKk HCTOYHUK YHEPTUH.

35.YapTpa3Byk ¥ BOBMOKHOCTH €T0 IPUMEHEHHS.
36.I1pencraBneHne KapTUHBI MUPA C TOUYKH 3pEHUST (PUZHUKH.
37.5IBnenHue paayru ¢ TOUYKH 3peHUs (PU3HKH.

38.0Heprust BOJHBIX HCTOYHUKOB.

39.Buibl HICTOYHHUKOB MCKYCCTBEHHOTO OCBEIICHHUA.
40.U3yuenne GU3MKU C TOMOIIbIO KOMITBIOTEPHBIX TEXHOJIOTHH.

IIIxana oneHNBaHUA

[ITxana oneHUBaHUS

Kputepuu onieHuBaHUs

«OTnuHO» OOyuarommiicss TJIYyOOKO U  COACP)KATEIbHO PACKPBIBAET TEMY
CaMOCTOSITENIbHOM paboThl, HE JOMyCTHB OMIMOOK. OTBET HOCHUT
Pa3BEPHYTHIM M HCUEPIBIBAIOIINN XapaKTED.

«Xopomo» OOyuaromuiics B 1IEJIOM pacKpbIBaeT TEMY CAMOCTOSITENIbLHOU paboThI,

OJHAKO OTBET XOTA OBl Ha OOVH W3 HUX HE HOCUT PA3BCPHYTOro H
HCYCPIBIBAOIICTO XAPAKTEPA.

«Y IOBIETBOPUTEIILHO»

OOyuaronuiics B 11eIOM pacKpbIBAE€T TEMY CaMOCTOSATEIbHON pabOTHI U
JOTTYCKAaeT psiJi HETOUYHOCTEH, parMeHTapHO PACKPBIBAECT COJIEPKaHUE
TEOPETHYECKUX BOIMPOCOB MJIM HMX PACKPBIBAET COJEPKATEIBHO, HO
JIOTYCKasl 3HAUUTEIbHbIE HETOUHOCTH.

«HeynoBiIeTBOPUTEIBEHON

OOyuatomuiicss He BiaJgeeT BBHIOPAHHOM TEMOM CaMOCTOSTENbHON
paboThI

3amavu 11 KOMIIBIOTEPHOT0 MOIeIMPOBaHNs PU3NUECKHUX 32124

1. JIBa To4euHBIX 3apsaa, HAXOASACh B Macyie Ha pacCTOSHUU 'l IpyT OT Apyra, B3aUMOJIEUCTBYIOT

¢ HEeKOoTopo# cuiioil. Ha kakoM paccTosiHuu 2, Hy’KHO TIOMECTUTD 3TH 3apsi/ibl, YTOOBI MOIYYHUTh TY K€

cuiny B3aumojencTBus? CriporpaMMupoBaTh TpaduK 3aBUCUMOCTU CHIIBI F B3aUMOJCHCTBUS MEXKTY

TOYCYHBIMH 3apsgaMu OT PaCCTOSTHUA I

2. I[Ba TOYCUHBIX 3apsaa, HaXO0AsACh B MACJIC Ha paCCTOSIHHUN ri Apyr OT Apyra, BSaHMOHCﬁCTByIOT

43




C HEKOTOpo# cuiiol. Ha kakoM paccTosiHuM 2, Hy’KHO IOMECTHUTh ATU 3apsi/ibl, YTOOBI MOIyUUTh TY K€
cuity B3aumoJeiictBua? CrporpaMMupoBaTh rpaduK 3aBUCUMOCTH CHJIBI F B3auMMOIEHCTBHS MEXTY
TOYEYHBIMU 3apsAIaMH OT PACCTOSHHUA I

3. CnporpammupoBath  Trpadukd  3aBUCHUMOCTH  dHeprur  WaII  3JEeKTpOCTaTHYECKOTO
B3aUMOJICHCTBUS JIBYX TOUCYHBIX 3aps/IOB OT paccTosiHus Mexay HuUMU 2 <1 < 10 cm . 3apsasl
BBOJISTCS C KJIaBUATYyphl. ['paduku MOCTPOUTH NIl OJHOMMEHHBIX 3aps0B U PA3HOUMEHHBIX 3apsI0B.

4. JIBa mapuka oJMHAKOBBIX paJuyca U Macchl (BOAUTCS C KJIaBUATypbl) MOABEIIEHbI HA HUTAX
oauHaKoBo# umHEI | = 20 cM Tak, 4TO UX MOBEPXHOCTH conpukacarorcs. Ilocie cooduienns mapukam
3apsga q0 (BBoautes ¢ kinaBuatypbl B MKKIJI) OTTOJIKHYJIHCH APYT OT JIpyra ¥ pa3oLUIMCh HA yroa 20.
CrporpaMMHpOBaTh OTKJIOHEHHE 3apsi/10B.

5. HaiiTi nminoTHOCTh p MaTepualia MIApUKOB 33aJa4l, €CJIM U3BECTHO, YTO MPU MOTPYKEHUH STHUX
IAPUKOB B KEPOCHUH YIrOJI PACXOXKIEHUS HUTEW cTajd paBHbIM 20K = 54°. CnporpamMmMuUpOBaTh
OTKJIOHEHHE 3aps10B.

6. JIBa 3apspKEHHBIX IIapUKa OJIMHAKOBBIX pajJndyca U Macchl IOJBEUIEHbl HA HUTSX OJUHAKOBOU
JUIMHBI W OINYIIEHbl B >KUJIKUM JUAJIEKTPHUK, IUIOTHOCTh KOTOPOTO paBHA P U JAUAJIEKTpUYECKas
IIPOHUIIaeMOCTh paBHa €. KakoBa noikHA ObITH IJIOTHOCTH p0 MaTepuana MIAPUKOB, YTOOBI YIJIbl
pacxXoXJeHusT HUTEH B BO3AyXe U B JUIJIEKTpUKe Obuld oauHakoBbIMH? CHporpaMMHpOBATh
OTKJIOHEHHE 3apsi/10B.

7. JlaeTcst BepTUKaibHAs 3apsyKeHHash OECKOHEUHas IUIOCKOCTh C MOBEPXHOCTHOW IJIOTHOCTBIO
3apsina 6 = 40 MxkKi/M2 1 0OJHOMMEHHO 3apsHKEHHBIN mapuk ¢ Maccoi m = 1 1 u 3apsaom q = 1 aKo.
Kakoii yronm o ¢ miocKocThl0 oOpa3yeT HUTb, Ha KOTOpoW BucUT mapuk? CrporpaMMupoBaTh
OTKJIOHEHHE 3apsija.

8. CMonenupoBaTh Ha OJTHOM rpauke KpUBbIe 3aBUCUMOCTH HAIPSDKEHHOCTH E a1ekTpudeckoro
IOJISL OT PaccTOsiHUA ' B uHTepBane 1 < r < 5 cM uepe3 Kaxablil 1 cM, ecnu mosne oOpazoBaHoO: a)
ToueuyHbIM 3apsiaoM q = 33,3 HKn; 6) OeckoHeuHO AMMHHON 3apsHKEHHOW HUTBIO C JIMHEHHOMN
IUIOTHOCTBIO 3apsna T = 1,67 MkKi/M, B) OECKOHEYHO NPOTSHKEHHOHN IIIOCKOCTBIO C MOBEPXHOCTHOM
IUIOTHOCTBIO 3apsiaa ¢ = 25 MkKi/m2.

9. Mennsiit map paguycoM R = 0,5 cm nomenien B macio. IlnotHocts macna p = 0,8¢103 kr/m3.
Haiitu 3apsia q mapa, eciiv B OJTHOPOJIHOM 3JIEKTPUUECKOM I10JIE IIap 0Ka3ajicsl B3BEIIEHHBIM B Macile.
DNeKTpUYeCcKoe TOJIE HAMpaBIICHO BEPTUKAIBHO BBEpX W €ro HampsokeHHocth E = 3,6 MB/wm.
CMonenupoBaTh JABIKEHHE IIapa Ha IUIaBaHUE, BCIUIBIBAHME M TOTPYXKEHHE, B 3aBUCUMOCTH OT
panuycoMm R, mioTHocTH Macia p u HampspbkeHHocTH E.

10. Mennsiit map paanycom R = 0,5 cm nmomenien B macno. Ilnotnocts macna p = 0,8+103 kr/m3.
Haiitu 3apsna q mapa, eciii B OTHOPOIHOM JIEKTPUYECKOM I10JIE 1Iap OKA3aJICs B3BELICHHBIM B Macle.
DNeKTpUYEeCcKoe T0JIE HAMpaBIICHO BEPTUKAIBHO BBEpX W €ro HampsokeHHocts E = 3,6 MB/wm.
CMopenupoBaTh JBHWKEHHE IlIapa Ha IUIaBaHHME, BCIUIBIBAHME M TOTPYKEHHE, B 3aBUCHMOCTH OT
paauycoM R, muioTHocTH Macna p u HanpsikeHHocTH E.

11. B mIOCKOM TOpPU30HTAJIBHO PACIOJIOKEHHOM KOHJICHCATOpe 3apsDKeHHasl Kareibka PTYTH
HAXOJIUTCSl B PABHOBECUU IPH HANpPsKEHHOCTH AnekTpuueckoro noist E = 60 kB/M. 3apsa kammm q =
2,4-10-9 Kn. Haiitu paguyc R xamnu. CMoznenupoBaTh ABUKEHHUE KalelIbKU BHYTPU KOHJEHCATOPA, B
3aBUCUMOCTH OT paanycoM R u HampspkeHHOCTH E (BBOASATCS C KIIaBUATYPBI).

12. [Tapuk maccoit m = 40 mMr, UMEIOIMMN MOJOXKUTENbHBIA 3apsa q = 1 HKI, aBmxkercs co
ckopocThio v = 10 cM/c. Ha xakoe paccTossHUE T MOXKET MPUOJIM3UTHCS IIAPUK K MOJIOKHUTEILHOMY
toueuHomy 3apany q0 = 1,33 uKn? CmonenupoBath IBUKEHHUE.

13. I[O KaKoro pacCTtodHusd r MOT'yT COMU3UTBLCS ABa DJICKTpOHA, €CJIM OHU ABUIKYTCIA HABCTPCUY
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JIPYT APYTY C OTHOCHTENbHOI ckopocThio vO = 10° M/c? CMoenupoBaTh ABUKEHHE.

14. Jlo Kakoro paccTosiHus I MOTYT COJU3HUTHLCS JIBa AJIEKTPOHA, €CJIM OHHU JBUXKYTCS HABCTPEUy
JIPYT APYTY C OTHOCHTENbHOM ckopocThio vO = 108 M/c? CMoienupoBaTh ABUKEHHE.

15. [IpoToH (A1pO aToMa BOJOPOAA) HIBIXKETCS cO ckopocThio V= 7,7-108 m/c. Ha kakoe
HAaMMEHBIIICE PACCTOSHUE I MOKET NPUOJIM3UTHCS TMPOTOH K SIPY aToMa aloMUHES? 3apsi spa
aTomMa allOMHHUS q = Ze, rjie Z — TOPSIKOBBIA HOMEp aroma B Tabiuie MeHzeneeBa u € — 3apsi
MPOTOHA, PABHBIA 10 MOJYJIIO 3apsly JJIEKTpOoHAa. Maccy NMpOTOHA CUMTATh PaBHOW Macce aTtoMa
Bogopoja. [IpoToH u sapo aToMa aTIOMUHUS CYMTATh TOUCYHBIMU 3apsaMu. BiausHIEeM 3K TPOHHOM
000JI0YKH aToMa alfOMUHUS MTpeHeOpedb. CMOIeTupoBaTh ABMKCHHUE.

16. ITpu GomOapaMpOBKE HEMOABMXKHOIO SApa HATPUS 0-4aCTULEH CHUla OTTAJIKUBAHUS MEXKIY
HuMu jocturia 3Hadenus F = 140 H. Ha kakoe HauMeHbliee paccTosSHUE T MPUOIN3UIACH G-4acTHIIA
K saapy aroma Hatpus? Kakyroo ckopocTs VuMena a-dyactuna? BausHueM »3JIeKTpOHHOW 000JI0UYKH
aToMa HaTpus npenedpeub. CMoAeTUpPOBaTh ABIKEHUE.

17. [Hap paguycom R =1 cm, umeromuii 3apsn q = 40 1K, nomemien B macino. [Toctpouts rpaduk
3aBucuMocTtd U = f (L) my1s Touek mossi, pacroioKEeHHBIX OT MOBEPXHOCTH IIapa Ha PacCTOsIHUAX L,
paBubIX 1,2,3,4u 5 cMm.

18. [lnockuii KOHJIEHCATOP MOXHO NPUMEHUTh B KaueCTBE UYBCTBHUTEIBHBIX MHUKpPOBECcOB. B
IJIOCKOM TOPHU30HTAIBHO PACIIOIOKEHHOM KOHJIEHCATOPE, PACCTOSTHUE MEXKY IIACTUHAMHU KOTOPOTO
d = 3,84 MM, HaxonUTCA 3apshKEHHAs JacTuia ¢ 3apsaaom q = 1,44-10—9 Kun. Jlnsg Toro uro0sl yactuma
HAXOJWJIach B PaBHOBECHM, MEXIY IUIACTUHAMH KOHJIEHCATOpa HYXHO OBLIO MPHIIOXKUTH Pa3HOCTh
notenuuanos U =40 B. Haiitu maccy m yactuupsl. CMOAEIUPOBAThH JBUKEHUE.

19. B mIOCKOM TOpPH30HTAJIIEHO PACIIOJIOKEHHOM KOHJIEHCATOPE, PACCTOSHHE MEXKIY IIaCTHHAMHU
kotoporo d = 1 cm, HaxoaumTcs 3apspKeHHas Kamenbka maccoii m = 5-10—11 r. B orcyrcrBue
ANIEKTPUYECKOT0 TIOJI Kamelbka BCJIEACTBME CONPOTHUBIEHUS BO3JAyXa MaJaeT C HEKOTOpou
MIOCTOSIHHOM cKopocThio. Eciu k miacThHaM KOHAEHCAToOpa MPHIIOKEHA Pa3HOCTh NoTeHuanoB U =
600 B, To kanenbka najgaet BaBoe measiennee. Haiitu 3apsin q kanenbku. CMO€IMpOBaTh ABUKEHUE.

Mexnay AByMs BEpTUKAIbHBIMHM IUIACTUHAMHU HAa OJJMHAKOBOM PACCTOSHHMM OT HUX MAJAeT MbUIMHKA.
BcenenctBue conpoTuBieHus: Bo3ayXa MbUIMHKA MAJaeT ¢ MOCTOSHHOM ckopocThio vl = 2 cm/c. Uepes
Kakoe BpeMs t Toclie TIoJIayM Ha TUIACTHHBI pa3HOCTH noTeHimanoB U = 3 kB mblIuHKAa JOCTUTHET
onHoil m3 muactuH? Kakoe paccrosHue | mo BepTHKanM NBUIMHKA MPOJETHUT 1O TMONaJaHus Ha
mactTuny? Paccrosiaue mexay miactuHamu d = 2 cM, Macca mbUTMHKE M = 2:10—-9 1, ee 3apsa q =
6,5-10—17 Ki. CmoaenupoBaTh ABUKEHHUE.

20. Mexnay AByMs BepTHUKaJIbHBIMM IJIACTUHAMM HA OJMHAKOBOM PACCTOSIHUM OT HUX MajaeT
nbUIMHKA. Yepe3 kakoe Bpems t IOciie MOoJayM Ha IUIACTUHBI pasHocTH noreHuuanoB U = 3 kB
IBIJIMHKA JIOCTUTHET oJHOW n3 miactuH? Kakoe paccrosHue | mo BepTHKaIM MBIIMHKA MPOJETUT A0
nornajanus Ha miactuny? Paccrosnue mexay minactuHamu d = 2 oM, Macca nbutiHKM m = 2-10-9 T, ee
3apsg q = 6,5-10—17 Kin. CmonenupoBath ABUKEHHE.

21. B mI0CKOM TOPU30HTAIBHO PACIIOIOXEHHOM KOHJICHCATOPEe, PACCTOSHUE MEXIY TUIACTHHAMHU
koToporo d = 1 cM, HaXOAUTCS 3apsDKCHHAs Karelibka Macia. B OTCyTCTBHE 3JIEKTPHUYECKOTO IMOJIS
KareyibKa IMajaeT ¢ MOCTOSHHOW ckopocThio V1= 0,11 mwm/c. Ecnm Ha mimacTWHBI mojaTh Pa3HOCTH
noteHianoB U= 150 B, T10 Kamembka magaer co ckopocTthio V2= 0,43 wmwm/c. Haiitu
panuyc I Kanenbku u ee 3apsan (. JuHamudeckas BA3KOCTh Bo3myxa ;7 = 1,82:107° Ia‘c; mIOTHOCTH
Macsia Goblle TIOTHOCTH Tasa, B KOTOPOM MajaeT Kamenbka Ha Ap = 0,9-10% kr/m®. Cmoznenupopars
JIBMDKEHUE.

22, Mexny TByMsi BEpTUKAILHBIMH TJIACTHUHAMH, HAXOIAIIMMHECS Ha paccTossHud d =1 cM Ipyr oT
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Apyra, Ha HUTU BUCHT 3apsKEHHBIN Oy3MHOBBIN mapuk maccoid m = 0,1 r. [locne moxayn Ha MIaCTUHBI
pazHoctn mnoreHuuanoB U= 1 kB HuTh c mapukom oTkioHWiIack Ha yromo= 10°. Haiitu
3apsn ( mapuka. CMOAEIMPOBATh OTKIIOHEHHE.

23. MBbUIBHBIA TY3BIph C 3apsaoM q = 222 nKi HaxoguTcs B PAaBHOBECHMHM B IOJIE IJIOCKOTO
TOPU30HTANILHO PACMOJOXKEHHOr0 KoHAeHcaTropa. Haiitu pasHocTs mnoreHuumanoB U Mexay
IJIACTUHAMU KOHJIeHcaTopa, eciu Macca my3bipsg m = 0,01 1 u paccrosiHue Mexay miactuHamu d = 5
cM. CMOJenupoBaTh JBUKEHHE.

24.  DIeKTpoH B OJHOPOIHOM >JIEKTPUYECKOM Moje HoiyuaeT yckopenue a= 10'2 m/c?. Haiitu
HANPSKEHHOCTH E NIEKTPHYECKOTo MOJs, CKOPOCTH V, KOTOPYIO TIOMYy4HT 3EKTPOH 3a BpeMs t = 1 MKc
CBOETO JIBMKEHHS, paboTy A CHJI 3IEKTPHYECKOTO MOJIA 3a 3TO BPeMs M PasHOCTh IoTeHruanos U,
TIPOMIEHHYI0 HPH JTOM DIEKTpoHOM. HauanmpHas cKOpocTh dIeKTpoHa Vo= 0. CMozenupoBath
JIBIKEHHE.

25. DJIEKTPOH JIETUT OT OJIHOM IUIACTHHBI INIOCKOTO KOHACHcaTopa 10 apyroi. PasHocTh
noTeHnuanoB Mexay riactunamu U = 3 kB; paccrosaue mexay mactunamu d = 5 mm. Haiitu cuy
F, neiicTByromiyto Ha 3JIEKTPOH, YCKOPEHHUE a 3JIEKTPOHA, CKOPOCTh V, C KOTOPOU 3IEKTPOH MPUXOAUT
KO BTOpPOH IUTACTHHE, M MOBEPXHOCTHYIO IUIOTHOCTh 3apsiia ¢ Ha IuiacTuHax. CMoaenupoBarth
NIBIDKEHHE.

26. DJEKTPOH C HEKOTOPOH HauyaJbHOM CKOPOCTHIO Vo BJIETAET B IUIOCKHMH TOPU3OHTAIBHO
PACIIOJIOKEHHBIN KOHACHCATOP MapajUICIbHO IJIACTHHAM HA PaBHOM PACCTOSHHHM OT HUX. Pa3HOCTH
MOTEHIIMAIOB MEXy IutacTuHamu koujaeHcartopa U = 300 B; paccrosiaue mexay riactuHamu d = 2
cM; JumHa KoHmeHcaropal= 10 cm. KakoBa gomkHa OBITH  IpeacibHAs — HadalbHas
CKOPOCTb Vo DJIGKTPOHA, YTOOBI 3JIEKTPOH HE BBUIETEN W3 KOoHAeHcartopa? PemmTh 3Ty ke 3amady
TSt a-gacTuiibl. CMOACIUPOBATH JBUKEHHE.

27.  DJEKTpPOH C HEKOTOPOHW CKOPOCTHIO BIETAET B IUIOCKHHA TOPU3OHTAJIBHO PAaCIIOJIOKEHHBIN
KOHJICHCATOp TapajlieIbHO IJIACTUHAM Ha PaBHOM DPACCTOSHUW OT HHUX. HampsoKeHHOCTH MO B
konzgeHcarope E = 100 B/m; paccrosinue mexny minactuHamu d = 4 cM. Uepes xakoe Bpems t mocie
TOT0, KaK 3JIEKTPOH BJIETEN B KOHAECHCATOP, OH MOMAJEeT Ha OJHY U3 IutacTUH? Ha kakoMm paccTostHUH S
OT Hayvaja KOHJEHCATOpa 3JEKTPOH MOMNaJleT Ha MJIACTUHY, €CIIM OH YCKOPEH Pa3HOCThIO MOTEHIIUAIOB
U =60 B? CmoznennpoBath JBUXKEHHE.

28. DJIEKTPOH BJIETAE€T B IUIOCKHI TOPU3OHTAIBHO PACIOJIOKEHHBIM KOHJIEHCATOP MapajuieIbHO
IJIACTHHAM €O cKopocThio Vo = 9-10° m/c. PasHocTh moTeHnmanoB mexay miactuaamu U= 100 B;
pacctosHue ~— Mexay — IutactuHamu d = 1 CM. Haittu TIOJTHOE A4, HOpPMAaJILHOE an U
TaHT'€HIIMAJIBHOE a; YCKOPEHHUs 3JIeKTpoHa uepe3 Bpems t= 10 ¢ mocne Havana ero JBHXKEHUS B
KoHZeHcaTtope. CMOAenmupoBaTh ABUKECHHUE.

29. HpOTOH " 0-JacTtuna, JABUTasACb C OJUWHAKOBBIMU CKOPOCTAMU, BJICTAIOT B TLTOCKHIM
KOHACHCATOP MapalJICJIbHO IJIIaCTUHAM. Bo ckonpko Ppa3 OTKJIIOHCHUC MPOTOHA MOJICM KOHACHCATOpa
6YI[CT 0OJIBIIIC OTKIIOHECHUS (l-qaCTI/IL[LI? CMOIICJ'II/II)OBaTL JABUKCHUC.

30. [IpoTOH ™ O-YacTWIla, JBUTASCh C OJMHAKOBBIMH CKOPOCTSMH, BJICTAIOT B IUIOCKHM
KOHJICHCATOp TMapaUielbHO IJIaCTHHAM. BO CKOJIBKO pa3 OTKJIIOHEHHE MPOTOHA IOJIeM KOHJACHCATopa
Oyner 0oJbIlle OTKIIOHEHHUS 0-4yacTUIlbl? CMOIeTMPOBaTh IBHKCHHE.

31. HpOTOH " a-4acTula, YCKOPCHHBIC OJIHON M TOH Xe Pa3HOCTHbKO NOTCHIHUAJIOB, BJICTAKOT B
ILTOCKHM KOHACHCATOP IMapaJlyICJIbHO IIIaCTHHAM. Bo ckonbko pa3 OTKJIOHCHHUC IIPOTOHA II0JIEM
KOHACHCATOpa 6yI[CT 0O0JIbIlIe OTKIIOHCHUS Ot-qaCTI/II_IBI? CMOI[CJ'II/IpOBaTB JABHOXKCHHC.

32. DJIEKTPOH BJIETAET B IUIOCKUM TOPU30HTAIBHO PACIIOIOKEHHBIN KOHAEHCATOp NapaJlIebHO €r0
ITACTHHAM €O CKOpocThio Vo = 107 m/c. HanpshxkeHHOCTs mons B KoHaeHcatope E = 10 kB/m; mmiHa
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koHneHcatopa | = 5 cm. HaiiT Momynp M HampaBlieHHE CKOPOCTH V 3JIEKTPOHA IPH BBUIETE €ro U3
KoHJeHcaTopa. CMOAenupoBaTh ABMKEHUE.

33. JlBa mapuka oauHaKoOBBIX paamyca R = 1 cM um Maccet m = 40 Mr moiBeIIeHB HAa HUTAX
OJIMHAKOBOI JJIUHBI TaK, YTO HUX MOBEPXHOCTH colpukacatorcsa. Kornma mapuku 3apsiiniv, HUTU
pa3olUIUCh HAa HEKOTOPBIM Yroia M cuja HaTskeHusi Huted crtana paBHod T = 490 mxH. Haittu
MOTEHIIMAJ ¢ 3aPsLKEHHBIX MIAPUKOB, €CJIM U3BECTHO, YTO PACCTOSHUE OT IIEHTpa KaXKIOro IIapHuKa 10
touku noaseca 1 = 10 cm. CMoenupoBaTh IBHKCHHE.

34. JaHa 3aBUCUMOCTD I10JI€3H0# MorHocTy P ot Toka [ B enu.
I, 2|0] 1 |2 |3 |4 |56 |7 ]8&]39]i0
E, Br|o|l.2]3.2 4.2 2.8 5. [4.2 4.2 3.2 1.8 0.

MMOCTPOUTh TpauK 3aBUCUMOCTH OT BHEIIHETO CONMPOTHBJICHUS R Ienu: K.IL.J. M 2JIEeMEHTa, MOJTHOU
MOIIHOCTU Po 1 1oje3Hoi MomHocTH P. KpuBble MOCTPOUTh B MpOrpaMMe JJisg 3HaYE€HUM BHEIIHETO
conpotuBiieHus R, paBubix: 0, I, 2r, 3r, 4r u 5r, rae I — BHyTpEHHEe CONPOTUBIICHUE 3JIEMEHTA.

35.  Dnement ¢ 3. a. ¢. E =2 B = BHyTpeHHuM conpotusieHueM r = 0,5 OM 3aMKHYT Ha BHEIIIHEE
conpotuBiieHue R. B mporpamme moctpouTh rpaduk 3aBUCUMOCTH OT conpoTHBieHHs R: Toka I B
Leny, naaeHus noreHnyana U BO BHEIIHEH Lienu, NoJe3HOM MowHocTH P u monHoi MomHocTtu PO.
Conporusnenue R B3saTh B ipenenax 0 < R <4 Owm, yepes kaxasie 0,5 Om.

36. DJIeKTpUYECKHI YalHMK, cojepkamuii oobem V = 600 cm® BOIBI mputo= 9 °C, 3a0buin
BBIKTIOUNTh. CompoTuBieHue HarpeBaTens uyailHuka R= 16 Owm. OmnpeaenuTs HTpOrpaMMHBIM
CrIoco0OM BpeMs 7 TIOCJIE€ BKIIFOYCHHS BOja B 4YaiiHWke BbIkuMnuT? Hampspkenue B cetm U = 120 B,
K.IL.JI. HarpeBaress 1 = 60%.

37. [IporpaMMHBIM €IIOCOOOM HalTH HANpPsSKEHHOCTh H MarHUTHOro IOJIsI Ha OCH KpPYroBOT'O
KOHTYpPa Ha paccTOsIHUM & = 3 ¢M OT ero iockoctu. Paguyc koutypa R =4 cm, Tok B koHType | =2 A.

38.  IIporpamMMHBIM cIIOCOOOM HaWTH pacHpesesneHre HaupsKeHHOCTH H MarHMTHOTO Mosist BJIOJIb
ocu KpyroBoro BuTka auamerpom D = 10 cMm, no koropomy teuer Tok | = 10 A. CoctaBuTh TabIUILY
3Ha4eHui H u moctpouts rpaduk 1t 3HayeHuit X B uaTepBaie 0 < X < 10 cm yepe3 Kax/ple 2 cM.

U=1xB

39. DNEeKTPOH, YCKOPEHHBIH Pa3HOCTHIO TOTEHIIMAJIOB , BJIETaeT B OJHOPOJHOE

MAarauMTHOC I10JIC, HAlIPABJICHUEC KOTOPOr'o NEPICHAUKYIIAPHO HAIMPABJIICHHUIO €T0 ABUKCHUSI. I/IHIIYKHI/ISI
B=1.19 uTx o

MarHUTHOTO  TIOJIA . Haiitu R paguyc  OKpyXHOCTH, TIO KOTOPOMY  JBHIKETCS

3JIEKTPOH, 7 mepuol oOpallleHus] 3JIeKTpOHAa M MOMEHT wumIyibca M anektpoHa. CMmoIenupoBaTth
JIBYDKEHUE.

40.  DneKTpoH BJIETaeT B OAHOPOJHOE MarHUTHOE MOJIe, HAlIPaBJICHUE KOTOPOro NePIECHANKYIISIPHO
K HAIpaBJIeHUIO ero ABMkeHus. CKopocTh 2ekTpoHa V = 4-107 m/c. UHayKius MarHuTHOTO 1ons B =
1 MTn. HailiTu TaHreHIManabHOE 8; U HOPMAJIBHOE dn YCKOPEHHS 3JIEKTPOHA B MAarHUTHOM IIOJE.
CmonenupoBaTh ABUKECHHUE.

41. MarautHoe moje, WHAYKIus kotoporo B= 0,5 mTn, HampaBieHO NEpHEHAUKYISIPHO K
ANEKTPUYECKOMY TIO0JII0, HampsskeHHOCTh KoToporo E= 1 kB/M. Ily4ok »5IeKTpOHOB BiETaeT B
ANIEKTPOMAarHUTHOE T0JIE, TPUYEM CKOPOCTH V 3JIEKTPOHOB MEPIEHIUKYIISIPHA K IIJIOCKOCTH, B KOTOPOH
nexaT BekTopsl E u B. HaifTi ckopocTh 3J€KTPOHOB V, €CiM NMPpH OJHOBPEMEHHOM JEWCTBUU 000MX
MOJIe MYy4YOK OJJIGKTPOHOB HE UCHBITHIBaeT OTKIOHEeHUs. Kakum Oyner panmyc R TpaekTopuu
JBUKEHMS DJIEKTPOHOB IPH YCJIOBUM BKJIIOYEHMSI OJHOIO MAarHUTHOTO MOJS WJIH 3JIEKTPUYECKOIO
nosist? CMOAEIMPOBAaTh JBUKEHUE.

42. DJIEKTPOH, YCKOPEHHBIN Pa3HOCTHIO MoTeHIMaI0B U=6 KB, BieTaer B OTHOPOJHOE MAarHUTHOE
nosie oA yriaoMm 0=30° K HampaBJICHHUIO IOJISI U JIBHXKETCS 110 BUHTOBOW TpaekTopuu. MHIyKnus
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marauTHoro nonst B = 13 mTn. Haiitu paanyc R u mar h BunTOoBOH Tpaekropuu. CMoAenupoBaTthb
JBUKECHHUE.

43. B oxHOpOJHOM MarHUTHOM moje, MHAYKIHs KoToporo B = 0,1 Tu, Bpamaercst karymika,
cocrosimass u3 N = 200 ButkoB. OcCh BpalleHUsS KaTyIIKA TEPIECHIUKYISIpHA K €€ OCH M K
HAIpPaBJIEHUI0O MAarHUTHOrO mosis. YactoTa BpallleHUs KAaTymIKM h = 5 c-1; miomaab MmonepevyHoro
ceyenus S = 0,01 m2. Ocp BpaieHuss NEPHEHIUKYJSIPHA K OCH KaTyIIKU M HANpaBJICHUIO
[IporpaMMHBIM c1IOCOOOM MOCTPOUTH TpaduK.

44, DneKTpuuecKas JIaMIIOuKa, COIPOTHUBIIEHUE KOTOpoil B ropsueM coctossHuM R= 10 O,
MIOJIKJIIOYAETCS uepe3 apoccelib K 12-BosiboBoMYy akkymyJsatopy. MHAyKTUBHOCTE fpoccens L = 2 T'h,
conpotusiieHue = 1 Om. Yepe3 kakoe Bpems t mociae BKIIOYEHMS JIAMIIOUKA 3arOpUTCs, €CJIM OHA
HAa4YMHAET 3aMETHO CBETUTbCA IIpu HampsbkeHMM Ha Heil U= 6 B? IIporpamMMHbIM criocoOom
HOCTPOUTH I'paduK.

45.  Hanmcarb ypaBHEHHE FapMOHHYECKOIO KOJIEOATENbHOTO JBMKEHHS C aMILTUTYI0i A= 5 cwM,
ecnmu 3a BpeMsa t= 1 muH coBepmaercs 150 xoneGanmii W HavanbHas (a3a kosebanuii ¢ = w/4. ?
[TporpaMMHBEIM CIIOCOOOM ITOCTPOUTH TPAPUK ITOTO JBUKCHHSL.

46. YpaBHeHue KoJIeOaHus MaTepHAIbHOMN TOYKH Maccou m = 16 r HAMEET

LT T
x=01sin| —t+— | m
BH/I 4 . IlporpaMMHBIM CHOCOOOM TpaduK 3aBUCUMOCTH OT BpeMeHH t (B
mpejenax oJHOro mepuoja) cuisl F, neficTByromeii Ha Touky. HaliTu MakcumanbHyto cuity Fmax.

47. YpaBHEHHS ABYX FapMOHMYECKHX KOJIE€0aHWU UMEIOT BUJ X1 = 3sin 4wt cM u x2 = 6sin 10mt
cMm. IIporpaMMHBIM CHOCOOOM MOCTPOUTH Tpaduk HTUX KoyieOaHuii. CloKXHUB rpadUuecKd 3TH
KOJIeOaHWUsl, IOCTPOUTDH rpaduK Pe3yIbTUPYIOMIETO KOJIeOaHMs.

48.  Touka y4yacTBYET B JIByX B3aMMHO MEPIEHAMKYJISIPHBIX KOJEOAHUAX X =2 sin ot M uy = 2
cos ot M. [IporpaMMHBIM c1IOCOOOM MOCTPOUTH TPACKTOPHUIO PE3YJIbTUPYIOIIETO ABUKEHUS TOUKH.

49. [Tepuon 3atyxarouux konedanuil T = 4 c¢; norapudmuueckuil 1eKkpeMeHT 3aTyxaHus y = 1,6;
HavanbHas (aza g = 0. [Iput=T/4 cmemenue Touku x = 4,5 cm. Hanucars ypaBHeHHE IBUKEHUS
sToro kosnebanus. [IporpaMMHBIM CIIOCOOOM MOCTPOUTH I'paHK ATOro KojebaHus B Mpenenax JABYX
MIEPUOIOB.

Ixana oueHNBaHUA

IITkana oeHUBaHU Kputepun oneHuBaHus

«OTIu4HO» OOyuatomuiicst mpaBUJIbHO 0TOOpa3uil B BUJE KOMITbIOTEPHON MOJAEIN
¢u3nyeckyro NpUPOAY SIBIEHHs, mpolecca M T.J., HCIOJIB3YS
MaTeMaTUYeCKUe MaKeThl WM S3bIKM HporpaMMupoBaHus. Mojenb
HOCHT Pa3BEPHYTHIM U MCUEPIBIBAIOIININ XapaKTep.

«Xopormio» OOyJaromuiicss B 11eJIOM OTOOpa3uyl B BHJE KOMIIBIOTEPHOU MOJETH
buzMyYecKyr0 TpUpPONY SBJIEHHS, IMpollecca W T.JA., HCIOIb3Ys
MAaTEMATUUYCCKHUE TMIaAKEThl HJIW A3BIKM IIPpOrpaMMHUpPOBaHHsA, OJHAKO
MOJIeJIb HE HOCUT Pa3BEPHYTOTO M MCUEPIIBIBAIOIIETO XapaKTepa.

«Y IOBJIETBOPUTEIIHHOY OOyuaromuiics B 11eIOM OTOOpa3uil B BHJIE KOMIIBIOTEPHOH MOJENN
bu3nveckyro TpPUPOAY SBIEHHs, Tpolecca W T.J., HCIOIB3YS
MaTeMaTHYeCKUe TMaKeTbl WIM S3bIKM IPOrPaMMHPOBAHHUSA, HO
JIOTTYCKaeT Pl HETOYHOCTEH, (pparMeHTapHO OTOOpakaeT B MOJAEIHU
TEOPETUYECKHE BOIPOCHI, (POPMYJIbI, 3aBUCUMOCTH WJIM UX PACKPHIBAET
COZIEPIKATEIbHO, HO JIONYCKasl 3HAUYNTEIbHbIE HETOYHOCTH.

«HeynosnerBopurensHo» | O0ydaronuiics HE BIIA/ICET METOJIaMU KOMIIBIOTEPHOTO
MOJIETTMPOBAHUS WM HEMPaBUWJIBHO OTOOpa3uil B BUJE KOMIIBIOTEPHOMN
MoJIeNid (PU3HUECKYI0 TPUPOAY SIBICHMS, MPOLECcca M T.H., UCIIOJIb3Ys
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MaTeMaTHYECKUEe MAKeThl WU S3BIKUA MPOrpaMMUpOBaHus. Moaens He
HOCHUT DAa3BEPHYTHI U HCYEPIBIBAIONIMI XapakTep M JOIMYyCKaeT
3HAUYUTEJbHBIE HETOYHOCTH.

8.2.4.

NuauBuayajbHble 3aJaHUS ISl  BBINOJHEHUS PacyeTHO-rpaduyecKkou
padoThl, KYpcoOBOii padoThI (IIPOEKTA).

IIpeoycmompenul yuebHbIM NIAHOM pacuemHo-epaguueckoi pabomvt Nol, No2 u
Ne3.

8.2.5. OHEHOYHBIE CPEJACTBA ITPOMEXYTOUYHOI'O KOHTPOJIA
Bonpocs! (3aganus) aJisi 3auera/aK3aMeHa:
Mexanuka:

1. Mexnaynaponnas cucteMa eaunui CH1. OcHoBHbIe equnnIbl cuctembl CH.

2. BekTopHbie U ckansgpHbie BelWunHbl. Ha30BHUTE M3BECTHBIE BaM BEKTOPHBIC
BEJIMYMHBI.

3. Kunemarnka kak pazgen ¢usuku. J[Bwkenue. TpaekTopus IBHKCHHS.
Cucrema orcuera. XapakTEpUCTUKU  JIBUKCHUS. PaBHOMEpHOE  JBUIKECHHE.
I'paduueckoe npeacrapieHne paBHOMEPHOTO IBHKEHUS. CpelTHSsI CKOPOCTb.

4, Kunemartuka. PaBHOyCKOpEeHHOE JIBUKCHUE. XapaKTEepUCTUKU
PaBHOYCKOPEHHOTO JBIDKCHHsS. ['paduueckoe TMpeacTaBICHHE PaBHOYCKOPEHHOTO
JIBUKECHUs. MTHOBEHHAsI CKOPOCTb.

5. Cunel B ipupoje. Uersipe BUIa CUJI. XapaKTEPUCTUKA TPABUTAIMOHHBIX U
3JICKTPOMArHUTHBIX CHJL.

6. CBoOOHOE MaJieHne KaK YacTHBIM Cllydail paBHOYCKOPEHHOIO JIBHKECHHSI.
VYckopenne cBOOOIHOTO MaiCHUS.

1. Jlunamuka kak pazaen pusnuku. 3akoHbl Hpl0TOHA — 3aKOHBI JIBUKECHUSL.

8. KnroueBbie 3amaum MEXaHWUKHU: BEC Teja, ABHXKYIIETOCS C YCKOPEHHEM,
JBHKEHHUE MO HAKJIOHHOM MJIOCKOCTH, JIBUKCHHUE CBSI3aHHBIX TEI.

9. Nmnynasc. 3aKkoH COXpaHEHUsS UMITYyJibca. PeakTUBHOE JBM)KEHHUE Kak

MIPUMEP BBITIOJIHEHHUS 3aKOHA COXPAHEHHS UMITYJIbCA.

10. DOmueprusi Tena. KuHeTwyeckas ¥ TOTEHIMANbHAS DHEPrus. 3aKoH
COXpAaHEHUS MEXaHMYECKON DHHEpPruv. 3aKOH COXPAHEHHsS TIOJHOW SHEpIuMu.
BceobuHocTh 3TOr0 3aK0Ha.

11. PabGora Ttena. Ilonstue mnose3Hod padboTel. CBsA3b PabOTHl W DHEPIUH,
TEOPEMBI O KWHETUYECKON U MOTEHIIMAIBHON SHEPTUAX. MOUIHOCTD.

12.  OxapakTtepusyiiTe rpaBUTAlMOHHOE B3aUMOICHCTBHE.

13. Cdopmynupyiite 3aKOHBI COXpPAaHEHUS UMITYJIbCA U SHEPTHUHU.

14.  CdopmynupyiiTe TEOpEMbI O TOTEHIIMAIBHON U KUHETUYECKOW SHEPTUU.

15.  3akoH BCEeMHPHOIO TSATOTEHHMs. [ paHUIIbl TPUMEHEHHUS STOTO 3aKOHA.

16. PaGota, MoOIHOCTB, SHEPTUS. DOPMYJIBI pacdeTa STUX BEIHUHMH.

17.  Cdopmymupyiite 1, 2, 3 3akonbl HetoToHa

18. OxapaxTepu3yiTe dIEKTPOMAarHUTHOE B3aMMOJICHCTBHE.

19. OmnummTe ABMXEHHWE TeNa, OpPOIIEHHOTO BBEPX. 3amuimuTe (HOPMYIIbI
pacueTa BbICOTHI IOIbEMa Tea.
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20. Yro Ha3bIBaeTCA KHHETUUYECKOM M MOTEHIIMAILHON SHEPTUAMU?

21. SBnenue wHepumu. [IpuBenuTe MpUMEpPHI ABUKEHUS TEN 110 MHEPIIAH.

22. Cwuna tpenus. TpeHHe CKOJIBKEHUS, TTOKOS ¥ KaUCHUSI.

23. HzoOpasute rpaduuecKyio 3aBHCHMOCTh IIEPEMEIICHHS MU CKOPOCTH OT
BPEMEHU IIPU PABHOMEPHOM U PaBHOYCKOPEHHOM JBUKCHUH.

24. YckopeHue CcBOOOTHOTO IaJCHHS. 3aBUCHMOCTh YCKOPEHHS CBOOOIHOTO
MaJICHUS OT Pa3INIHBIX (haKTOPOB.

25. IlpuBenurte mpuMepbl 3aMKHYTBIX CUCTEM, B KOTOPBIX MOTYT BBITOJIHSITHCS
3aKOHBI COXPaHCHHS UMITYJIbCa U SHEPTHUH.

26. Urto HazbiBaeTCcs CKOpocThio? JlaiiTe ompesaencHuss CpelaHell CKOpOoCTH
HEPaBHOMEPHOTO JIBUKEHHSI, MTHOBEHHOM CKOPOCTH.

MouiekyasipHasi pU3MKA U TEPMOJAMHAMUKA

["a3oBbIe 3akoHBI. 300apHbIii nporiecc (3akoH ['eii-Jlroccaka).
I"azoBeIe 3akoHBI. M30TepMuueckuii mporiecc (3akoH boitnsa-MapuorTa).
I"azoBrbIe 3akoHbl. M30x0pHBINM nporecc (3akoH [aps).

4, 3anummTe ¢GOpMyJIbl pacueTa KOJWYECTBAa TEIUIOTHI TIpu  (ha30BBIX
nepexonax (IaBjieHue, KumneHue). UTo Ha3bIBaeTCs yJEIbHOE TEIUIOTOM IJIaBJICHMUS,
yIeTbHOM TEIJIOTOM apoodpa3oBaHus?

W

5. 3anuiMTe ypaBHEHUE COCTOSHMS  HMACATBHOrO ra3a (ypaBHEHHE
MenneneeBa-Knaneiipona). BwiBeaute W3 3TOr0  ypaBHEHUS -  ypaBHEHUS
U30TEPMUYECKOT0, U300apHOT0 ¥ U30XOPHOTO MPOLIECCOB.

6. ArperaTHble COCTOsIHHS ~BemiecTBa. OXapakTepu3yuTe CIOCOOHOCTH
M3BECTHBIX BaM arperaTHbIX COCTOSIHUI COXPaHATh GOpMy U 0O0BEM.

7. Macca, KOJMYECTBO MOJIEKYJ, KOJUYECTBO BEUIECTBA, IOCTOSHHAA
ABorajipo u noctosgHHas Jlommuara.

8. BraxxnocTh Bo3myxa, abCo0oTHAsE U OTHOCHUTENbHAsE. CrocoObl U3MEpeHUs
BJIQYKHOCTH BO3AyXa.

Q. OnummTe ¢aszoBble nepexoisl (IJIaBJICHUE, OTBEPJIEBAHHME, HCIAPEHUE,

KHUIEHUE, KOHIeHcalus) ¢ Touku 3peHust MKT.

10. Ctpoenme BemectBa. ['a3000pa3Hoe, >XHUIKOE M TBEPJAOE COCTOSHUE
BEILIECTBA.

11. TIlepBblii  3aKOH  TEpMOAMHAMUKH. 3HAYEHUE  TMEPBOTO  3aKOHA
TepMOJAMHAMUKH. BTOpol 3ak0H TepMoanHaMuku. Ero 3HaueHue.

12. ®azoBbie mepexoibl (IIaBICHUE, OTBEpJICBAHHE, HCIApEHUE, KHUIICHUE,
KoHJeHcanus). KonmmuecTBo TeroThl a3oBOro nepexoia.

13.  KIIJ. Equauns: usmepenus KIT. KITJ] termoBoro aBurarens.

14. HacebliieHHbI, HEHACBIMEHHBIM M TEPEHACHIICHHBIN map. BiakHOCTh
BO3/yXa, a0COJIIOTHAs U OTHOCHUTENbHAs. CrIOCOObI M3MEpEHUs BIaXKHOCTH BO3/1yXa.

15. Huxn Kapno. KIIJI uaeanbHOM TEMI0BOKW MaITUHBI.

16. Apuabatudeckuit nponecc. IlpuBenure npumep aauabaTUYECKOTO
Ipo1ecca.

17. Bnytpennss sHeprusa. CnocoObl U3MEHEHUS] BHYTPEHHEN SHEPTHH.

18. OxapakTtepu3yiiTe CTpOEHHE HM3BECTHBIX BaM arperatHbIX COCTOSTHUU C
touku 3peHuss MKT.

19.  uddyszus. 3aBucumocts 1udPy3un OT pa3audHbIX PaKTOPOB.
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20. MonexkynsipHO-KMHETUYECKasi TEOpUs Tra30B U €€ OSKCIEePUMEHTAIbHOE
000CHOBaHUE.

21. AOGcomoTHas TemIepaTypa Kak Mepa SHEpruH Tela.

22. Yupyrue cunbl. [Ipupona ynpyrux cun. [IpudrHa uX BOSHUKHOBEHUS.

23. OcnoBHoe ypaBHenne MKT. VYpaBHEHHE COCTOSHHS WICATHHOTO Tas3a
(ypaBHeHue MenpeneeBa-Kianeiipona).

24. IlpuMeHeHHe TIEPBOTO 3aKOHA TEPMOJAMHAMHUKH IS HW30IPOIIECCOB.
3HaueHUE IMEpPBOr0 3aKOHA TEPMOJIMHAMHUKH. BTOpoil 3akoH TepMoauHaMUKHU. Ero
3HA4YECHUE.

25. BnaxnocTb Bo3ayxa, aOCOJIIOTHAs U OTHOCUTENbHasA. CIocoObl U3MEpEHUs
BJIQYKHOCTHU BO3AyXa.

26. AOGcomroTHas TemmepaTypa. AOCOTIOTHBIA HOJIb.

27. TemmepaTypa Kak Mepa 3HEpruH MoJieKyJ. TernaoBoe paBHOBECHE.

JuaekTpu4uecTBO U MarHetusm. Kosie0anusi 1 BOJIHBI:

1. DIIEKTPUYECKHE 3apsi/ibl, UX B3auMOJerUCcTBUE. 3aKoH KynoHna.

2. Onekrpuueckoe 1mone. HanpsokéaHocts 1oy, CUJIOBBIE  JIMHUU
AIEKTPOCTATUYECKOTO ToJIsl. [IpUHITUIT Cynepno3uIiny 3JIEKTPOCTATUYECKUX TTOJICH.

3. [ToTtok BekTOpa HANPSHKEHHOCTH SJIEKTPOCTATHUYECKOro Mojsa. Teopema
Octporpaackoro-I'aycca.

4, [Ipumenenne Tteopembl Octporpaackoro-l'aycca mig pacdera mnoss
PaBHOMEPHO 3apsKEHHON OECKOHEYHOM TIIOCKOCTH.

5. [Ipumenenue  teopembl  Octporpaackoro-I'aycca  mima  pacuera
ANEKTPOCTATUYECKOr0 MOJIS 1Iapa, PABHOMEPHO 3apsKEHHOTO TTO TOBEPXHOCTH.

6. PaGota mo mepemMemnieHuto 3apsija B DJIEKTPOCTATUYECKOM  TIOJIE.
ITorenunanbHbIN XapakxkTep AIEKTPOCTATUYECKOTO T1OJIA. [Torennuann.
OKBUMNOTEHIMATIbHBIE TOBEPXHOCTH.

7. [Torenuman. [IpuHIMI CynepHO3ULINN dJIEKTPOCTATUYECKUX TIOJIEH.

8. CBsi3b M@Ky  HaANpsSKEHHOCTBIO  DJIEKTPOCTATUYECKOTO  MOJI U
MOTEHIUAIIOM.

Q. DIIEKTPOCTATUYECKOE TIOJIE B TUDIICKTPUKAX.

10. DnexkTpoeMKOCTh MPOBOAHUKA. KOHIEHCATOPHI U MX AIEKTPOEMKOCTb.

11. Dueprus 3apspKEHHOTO KOHJEHCATOPA U ANIEKTPOCTATUYECKOTO TTOJSL.

12.  DOnextpuyeckuii Tok. Cumma TOKa, IUIOTHOCTh TOKA. Y CIIOBUS
CYILECTBOBAHMSI AJIEKTPUUECKOTO TOKA.

13. 3axkon Owma B wuHTerpaibHOi (opme. Hampspkenue, 37eKTPOIBIKYIIAS
CHJIa, Pa3HOCTh MOTEHIHAJIOB.

14.  3axon /xoyns-Jlenmna B nuddepeHmanbHOi 1 HHTErpaabHOM popMme.

15. Knaccuueckass Teopust 3JIEKTPONPOBOJAUMOCTH MeTaioB. BbIBoa 3akoHa
Oma B guddepennmanbHoli  GopMe Ha  OCHOBE  KIACCHUYECKOW  TEOPUU
AIEKTPOINPOBOIUMOCTH METAIIIOB.

16. MarnauTHoe nosie. BekTop MarHuTHON UHAYKIIMH.

17. 3axon buo-CaBapa-Jlannaca u ero npuMeHeHue JJIsl pacueTa MarHUTHOTO
MOJIsS KPYTOBOTO TOKA.

18. Ilmpkymsimusi BEKTOpa HHIYKIIMHM MarHUTHOTO TOJIS. 3aKOH TMOJIHOTO TOKA.

19.  JleiicTBME MarHUTHOTO MOJS HA MPOBOAHUK ¢ TokoM. Cuiia Ammepa.
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20.  JleiicTBHE MarHMTHOTO TOJIS Ha ABWXKYIUH 3apsa. Cuna Jlopenna.

21. JleiicTBHE MarHUTHOTO IT0JIS HA KOHTYP C TOKOM.

22. MarautHbi OTOK. Pabora mo mepemenieHuio IMPOBOAHHKA M KOHTYypa
CTOKOM B MarHMTHOM TIOJIC.

23. MarnuTHoe moJje B BeniecTBe. JlmaMarneTuKy v mapaMarHeTHKH.

24. ®eppoMarHeTHKH.

25. DnexTpoMarauTHas uHAyKuuA. 3akoH Papanes. [Ipasumno Jlenma.

26. CamMoMHAYKIUS U UHIYKTUBHOCTbD.

27. DHeprus MarHUTHOTO TOJIS.

28. KomnebaTenbHbll KOHTYp. ['apMOHUYECKHE AIEKTPOMATHUTHBIE KOJIEOAHUS.

29. 3aryxarouue 3JIeKTPOMarHuTHbhIE KOJIeOaHus.

30. BriHyXJeHHBIC AJIEKTPOMArHUTHBIE KosieOanus. Pe3onanc.

31. VYpaBHeHue MakcBesuia B UHTETpAJIbHON (hopMme.

32. DneKTpoMarHuTHBIC BOJHEL. [1ITOCKast 3JIeKTpOMarHuTHAS BOJTHA.

33. TapmoHmueckume KoJeOaHUS M WX XapaKTCPUCTUKH. METOI BEKTOPHBIX

JMarpamM.

34. Mexanudyeckue  rapMOHWYecKWe  KojeOanuws.  Kunertwdeckas u
MOTEHIMAJIbHAS YHEPTUH.

35. TapmoHmnueckwmii OCLIJLIIATOP. [IpyxunHbBIN, (buznyeckuit "

MaTEeMaTHYECKU MasTHUKH.

36. CBoOoaHBIEC TApMOHMYECKHE KOJIeOaHUs B KOJIeOaTeIbHOM KOHTYPE.

37. CnoxeHue TrapMOHMYECKUX KOJEOAHMNH OJHOTO  HANpaBICHUS U
OJIMHAKOBOUW 4acTOThl. bueHus.

38. CrnoxeHue B3aMMHO TMEPHNEHAUKYJSIPHBIX  KOJIeOAaHUN  OJWHAKOBOMU
YaCTOTBHI.

39. CpobGomnble  3aryxarmme  KojeOaHus.  JIeKpeMeHT  3aTyxaHus.
Jlorapupmuuecknii nekpeMment. JloopotHocTs. [Iprumepsl.

40. BeiHyX)IeHHbIe (MEXaHMYECKWE W DJICKTPOMArHUTHBIE) —KOJIeOaHMS.
AmMmuTyna u (asza BeIHYKIECHHBIX KojeOanuil. Pezonanc.

41. TIlepemennsblii ToK. Llens nepeMeHHOro TOKA.

42. Pesonanc HanpshxkeHHH. Pe3oHaHc TOKOB.

43. MourHOCTh ey MEPEMEHHOTO TOKA.

44. BonHoBble mpouecchl. [IpogosibHbIE W MONEpeYHbIE BOJHBL. Y paBHEHUE
oery1ei BOJTHBI.

45. ®dazoBas ckopocTh. BomHoBOE ypaBHEHHE.

46. Tlpunmun cynepno3uniuu. ['pymnmoBas ckopocTh. MHTepdepeHirs BOJH.
Crosiurie BOJIHBI.

47. 3BykoBble BOiHBL Dddekt Jomnepa.

48. DnexkTpOMarHUTHBIE BOJHBI M HX OJKCHEPUMEHTANbHOE TIOJy4YEHHE.
Huddepenunansroe ypaBHEHUE AIEKTPOMATrHUTHBIX BOJIH. OHeprus
ANIEKTPOMATHUTHBIX BOJIH. IMIyJIbC ANEKTPOMAarHuTHOTO NoJist. M3mydenue aumoss.

OnrTnka u KBaHTOBas (pusnka

1. OCHOBHBIE 3aKOHBI TEOMETPUYECKON ONTUKH.
2. Tonkue nun3bl. [locTpoeHnne n300pakeHnii ¢ MOMOILBIO JIUH3.
3. OcHOBHBIE POTOMETPUUECKUE BETUUHUHBI.
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4, KorepeHTHOCTh 1 MOHOXPOMATUYHOCTh CBETOBBIX BOJIH. MHTepdepeHius
ceera. Meronsl ee HabOmomeHus. Pacuer wHTEp(EpEeHIIMOHHOW KapTUHBI OT JIBYX
WCTOYHUKOB.

5. WNHuTepdepenIus cBeTa B TOHKUX TUICHKAX.
6. Hudpakuus ceeta. [Ipunnumn [ 'tolireHca-DOpenerns.
1. Meton 30H/T dpeHens. [TpssmonnHetHOE pacupoCcTpaHEHHUE

ceta./udpakuus Openenst Ha KPyTrIoM OTBEPCTUH U TUCKE.

8. Hudpakus Opayurodepa.

9. Judpakius Ha mpocTpaHcTBeHHOM pemietke. @opmyna Byneda-bperros.

10. Paspemaroniasi CiocOOHOCTh ONTHYECKUX TPHUOOPOB.

11. Jlucnepcust cBeTa. DNEKTPOHHAS TEOPHs TUCTIEPCUU CBETA.

12. TlornomieHue ceera.

13.  DOddexr Jomnepa.Uznyuenne BaBunosa-UepeHkonsa.

14. Tlonapuzanus cBeTa. EcTecTBEHHBI M TOJISIPU30BAHHBIA CBET. 3aKOH
Maioca.

15. Tlomgpu3amus cBeTa IpU OTPAKEHUU M NPEIIOMJICHUH Ha TpaHULE JBYX
TUAJIEKTPUKOB.

16. JlpoitHoe iydenpenomiieHue.llomspu3aTopel. AHAIN3 — TOJSIPH30BAHHOTO
CBETa.

17. HckyccTBeHHasi ONTUYECKAsi aHU30TPOIHS.

18. Bparienue miocKkocTy Moyisipu3aim.

19. TemnoBoe u3MTyd4eHHE U €ro XapakTepucTHKU. 3akoH Kupxroda.UactHbie
3aKOHBI TEMIOBOro usnydyeHus. @opmyina [lnanka.

20. Omnrtuueckass nupomeTpus. PamuanmonHasi, 1BeTOBasi, APKOCTHas
TeMIEepaTyphbl.

21.  ®otorddexr. Ero BU/IBL. OcHOBHBIE 3aKOHBI BHEIIIHETO
dboroaddexra.YpapHenue DitHTeliHa 115 BHeHEro Gotorddexra.

22. Macca u umnynsc ¢otoHa. [laBinenue cBera.

23. DOddexr Komnrona. EQMHCTBO KOPMYCKYJSPHBIX U BOJHOBBIX CBOWCTB
ANEKTPOMATHUTHOTO U3ITyUYEHHUS.

AToMHas U saepHas pu3nka

1. Mopenu atoma Tomcona u Pezepdopa.

2. JIuneituaTeiii ciektp aroma Bojgopoaa. Ilocrynater bopa. OnbiTer @panka
u I'epuia. CriekTp aroMa Bogopojia mo bopy.

3. KopryckyispHO-BOJTHOBOM Iyanu3M CBOMCTB BemiecTBa. CBOWCTBA BOJIH
ne bpons.

4, CooTHoIIIeHUS HEOTIPECTCHHOCTEH.

S. BonHoBast GpyHKIMS 1 €€ CTaTUCTUYECKUNM CMBICIT.

6. O6mee ypaBHenue Ilpenmnrepa. VYpaBuenme Illpenunrepa s
CTAllMOHAPHBIX COCTOSTHUM.

1. JIBm>xeHre CBOOOHOM YaCTHIBI.

8. Yactia B OJHOMEPHOM MPSIMOYTOJIBHOM «IOTEHLUMAIBHOU sIME» C
OECKOHEYHO BBICOKUMHU «CTEHKAMID.

Q. [IpoxokeHne YacTUllbl CKBO3b NOTEHLMAJIbHBIN Oapbep. TyHHENIbHbIN

addexT.

53



10.  JIuHeWHBIN rapMOHUYECKUN OCITUIUISITOP B KBAHTOBOM MEXaHUKE.

11. ATtom BoaOpoja B KBAHTOBOM MexaHuKe. KBaHTOBbBIE UHUCIIa.

12. 1S — cocrosiHHE JIEKTPOHA B aToMe Bojopoja. CruH snekTpoHa. CIIMHOBOE
KBAHTOBOE YHUCJIO.

13. TlpuHIMO HEpPa3IUYUMOCTH TOXKICCTBEHHBIX dYacTUIl. DEepMUOHBI W
OO30HBI.

14.  IIpunuun Ilaynu. PactipenenieHrne 371€KTPOHOB B aTOME IO COCTOSTHUSIM.

15. PeHTreHoBCKHE CIEKTPbI. 3aKOH Mo3mu.

16. MounekyssipHbie criekTpbl. KoOMOMHAIIMOHHOE paccesiHue CBeTa.

17. CnoHTaHHOE W BBIHYXICHHOE U3JIydeHUs. Jlazepsl.

18. ®a3zoBoe npoctpaHcTBO. DYyHKIMS paclpeaesICHUs.

19. KsantoBsie cratuctuku bo3ze-OiinmTeiina u ®epmu-/Iupaxa.

20.  Meramibl, AMDIEKTPUKH U TTOTYTIPOBOTHUKHU IO 30HHOW TEOPUHU.

21. CoOcTBeHHAs ¥ MPUMECHAS MMPOBOJAUMOCTH TTOYITPOBOTHUKOB.

22. Pa3mep, coctaB m 3apsy aTOMHOTO sapa. MaccoBoe W 3apsIoBOE YHCIIA.
JledeKT Macchl U SHEPTUsl CBSI3U sIpa.

23. CnuH sapa ¥ €ro MarHuTHBIA MOMEHT.

24.  SlpepHble cuiabl. Moenu sapa.

25. PannoakTWBHOE M3TyYCHHUE U €TO BUJIBI.

26. 3akoH paaMOaKTHBHOTO pacmajna. [IpaBuna cMemeHus.

27. 3akoHomepHoctd anb(da-pacnaga. berra-munyc-pacnan.  HedlTpuHo.
["'aMma-u3iydyeHue u ero CBOMCTBA.

28. PesonancHoe moriornieHue ramma-u3iaydenus (3¢ dext Meccbayapa).

29. SnepHble peakiuu U UX OCHOBHBIC THUIIHI.

30. Ilosutpon. berra-tutoc-pacnaa. DIeKTPOHHBINA 3aXBart.

31. SnepHble peakuuu MO JCHUCTBHEM HEUTpOHOB. Peakiusi neneHus siapa.
[lenHas peakius aeICHUS.

32. Peakuus cuHTe3a aTOMHBIX SICP.

33.  YpomeHb aneMeHTapHBIX yacTull. KocMuyeckoe n3mydeHue.

34. MrooHBI U UX CBOKCTBAa. ME30HBI M X CBOWCTBA.

35. Twumbl B3aMMOACHCTBHIA AIEMEHTAPHBIX YACTHII.

36. Yacturs! u anTuyacTUIbl. COIUPaTBEHOCTD.

37. JlentoHbl. 3aKOH COXpaHEHUs JEITOHHOTO YHCIIA.

38.  Anposbl. 3aKOH COXpaHEHHsI OapPUOHHOTO YHCIA.

39. T'uneponbl. CTpaHHOCTb U YETHOCThH JIEMEHTAPHBIX YACTHII.

40. Knaccudukarms smeMeHTapHbIX dacTull. KBapku.

41. Tlepenocumnku (pyHIaMEHTATHHBIX B3aUMOICHCTBHIA.

8.3. Meroanyeckue MaTepHuaJibl, ONpeAe/silOIe NMPoueaypbl OLEHUBAHUS
3HAHUM, YMEHHMH, HABBIKOB M (MJIM) ONbITA AEATEJbHOCTH, XaPAKTEPU3YIOILIMX
3Tanbl GOPpMUPOBAHUA KOMIIETCHIMH

OCHOBHOM LENBIO MPOBEICHHUS MPOMEKYTOUHOW  aATTECTALUM  SABISIETCSA
OTIpEEIICHUE CTENEHU JOCTHKEHUS LIEIe 0 yueOHOW AMCLUIIMHE UM €€ pa3JIelaM.
OcyniecTBiseTcss 3TO NPOBEPKOM M OLEHKOM YPOBHS TEOPETUYECKOW 3HAHW,
MOJIYYEHHBIX 0O0YYAIOIIMMUCS, YMEHUS TPUMEHATh UX B PEILICHUU MPAKTUUYECKUX 3aad,
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CTETICHU OBJIaJICHHs 00YYAIONUMHKCS TPAKTUYCCKUMH HABBIKAMU U YMEHHUSIMH B 00beMe
TpeOoBaHUii paboduell MporpamMMmbl IO AWCHHIUIMHE, a TaKkKe HX YMEHHUE
CaMOCTOSTEIILHO padoTaTh ¢ Y4eOHOH TUTEpATypOH.

Opranuzaiuss TPOBEACHHUS NPOMEKYTOYHOHW aTTeCTallud periaMeHTHpOBaHA
«[lomoxxeHnem 00 opraHu3anmuu 00pa3oOBATEIBLHOTO Ipolecca B (eaepaibHOM
rOCy/IapCTBEHHOM aBTOHOMHOM  0Opa30BaTeIbHOM  YUpexacHHH «MOCKOBCKHIA
MOJIMTEXHUYECKUN YHUBEPCUTET»

8.3.1. Iloka3arequ OLEHUMBAHUS KOMIIETEHUWH HA Pa3JMYHBIX ITANax HX
(GopMupoBaHus, JAOCTHKEHHE O0yYAIIIMMUCH IUIAHMPYEMbIX Ppe3yJbTAaTOB

00y4eHMs 10 TUCUHUILIHHE

Konx u naumenoBanme kommereHuun OIIK-3. Cnocofen pemars 3agauM aHaAM3a M pacuera
XapaKTePUCTUK NIEKTPUYECKUX Henei

COOTBETCTBUE CIEAYIOIIUX
3HaHUH: METO/bI aHAIN3A
LIeTIeH MOCTOSTHHOTO U
MIEPEMEHHOTO TOKOB BO
BPEMEHHOW U YaCTOTHOMU
obmactsx; puzndeckue

METO/IBI aHANIN3a [eTeh
MIOCTOSIHHOTO U
NIEPEMEHHOT0 TOKOB BO
BPEMEHHOW U YaCTOTHOU
oOmacTsx; ¢puzndecKue
OCHOBBI 3JICKTPOHUKH,

CJEeYIOIINX 3HAHUH:
METOJIbI aHaJIn3a
LIeTIeH TOCTOSIHHOTO
U NIEPEMEHHOT0
TOKOB BO BPEMEHHOMU
M 9aCTOTHOH

dran Kpurepumu oneHuBaHus
(ypoBeHBb
HEY/0BJICTBOPUTEJILHO | YAOBJETBOPUTEILHO XOpOoLIo OTJINYHO
3HATh OOyuarommiicst OOyuarommiics OO0yuaronuiics OO6yJatormiics
JIEMOHCTPHPYET MOJHOE JIEMOHCTPHUPYET JEMOHCTPUPYET JEMOHCTPUPYET
OTCYTCTBHE WIIH HETIOJIHOE COOTBETCTBHE | YaCTUYHOE MIOJTHOE COOTBETCTBUE
HEJOCTaTOYHOE CIEYIOLINX 3HAHUMI: COOTBETCTBHE CIIEIYIOIINX 3HAHMMI:

METOJIBI aHAJIH3a LeTeH
MOCTOSIHHOTO U
MIEPEMEHHOTO TOKOB BO
BPEMEHHOH U
YaCcTOTHOM 001acTsX;
(uzrueckre OCHOBBI

OCHOBBI 3JIEKTPOHUKH, MIPUHIUIBI 1€HCTBHSA obnactsx; 3JIEKTPOHUKU,
MPUHIUIEI 1eHCTBUS IIOJIyIIPOBOJHUKOBBIX U (r3uYecKrne OCHOBBI | TIPUHIIMITBI ACHCTBUS
IIOJIyIIPOBOJIHUKOBBIX U JIEKTPOHHBIX PHOOPOB; | BIEKTPOHHKH, NIOJIyIIPOBOJHUKOBBIX U
JIEKTPOHHBIX PHOOPOB; OCHOBHBIE 3aKOHBI, HNPHUHIUIBI J€HCTBUS | 3JIEKTPOHHBIX
OCHOBHBIE 3aKOHBI, OIIPEEIICHNS U MOHATHS | TOJYIIPOBOAHUKOBHEIX | NMpnoopos; OcHOBHBIE
OIPEIEIICHUS U IIOHATUSA TEOPUU 3JIEKTPUYECKHUX U 3JIEKTPOHHBIX 3aKOHBI, OIIPEIEICHUS
TEOPUHU NIEKTPUUECKUX neneit CTaHIapThl, pubOpOB; U TIOHATUS TEOPUU

nenei CtaHmapTel,

MCTOAUYCCKUC U

OCHOBHBIE 3aKOHBI,

3JIEKTPUYECKUX LieTIel

METOJMYECKHE U HOPMAaTHUBHBIE OTIpeNieNIeHus ’ CrannapTsl,
HOpPMAaTHBHBIE MaTepHaibl, | MaTepHAaIIbI, MOHATHUS TEOPUH METOAUYIECKHE U
COIIPOBOXKJAIOIINE COIIPOBOKAAIOIITHE EKTPUIECKUX HOPMAaTHUBHBIE
MIPOEKTHPOBAHNE HPOEKTHPOBaHHUE nenei CtaHzapTsl, MaTepHabl,
TIPOM3BOJICTBA TIPOMU3BOJICTBA METOJIMYECKHE U COIPOBOXKIAIOIINE
aBTOMAaTH3ALUH 1 aBTOMATH3ALUH 1 HOpPMaTHBHBIC MIPOEKTUPOBAHHE
yIIpaBJIECHHUS; yIpaBJIeHUS; MaTepHaibl, NIPOU3BOJCTBA
CoBpemeHHy1O CoBpeMmeHHy10 COTIPOBOXKIAIOLIUE aBTOMAaTHU3ALUU U
3JIEMEHTHYI0 0a3y JJIEMEHTHYI0 0a3y MPOEKTUPOBAHUE yIpaBlIeHUS;
aHaJIOrOBOM M IM(POBOI AHAJIOTOBOM M M(POBOH | MPOU3BOACTBA CoBpeMeHHy10
JNEKTPOHUKHI JIEKTPOHUKHU aBTOMAaTH3AIHU U 3JIeMEHTHYI0 0a3y
YIIPABJICHUS; AHAJIOTOBOH U
CoBpeMeHHYIO G poBoi
JJIEMEHTHYIO 6a3y 3JIEKTPOHUKHU

aHAJIOTOBOH U

mudpoBon
JNEKTPOHUKH
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YMeTh OO0yyaromuiics He yMeeT OOyuaronmiics OO0yuaroutuiics OOyuaronmiics
WIH B HEJIOCTATOYHOM JEMOHCTPHPYET JIEMOHCTPHUPYET JIEMOHCTPHUPYET
CTCIICHU yMEeT HETOJHOE COOTBETCTBUC | YACTHYHOC MOJTHOE COOTBETCTBHE
BEITIOJTHATE: IPUMEHATH CIIEAYIOMINX YMECHHIA: COOTBETCTBHE CIIEAYIOIINX YMCHHA:
aHATTUTHICCKHE U TIPUMEHSTH CIIEIYIOUINX YMEHUNA: | MIPUMEHSTH
YHCIICHHBIC METO/BI IS AHATTUTHICCKHE U TIPUMEHSTH AHATTUTHYECKIE U
pacueTa NEeKTPUICCKUX U | YUCICHHBIC METOBI A1l | aHAJTUTHICCKHE 1 YHCIICHHBIE METOBI
MarHUTHBIX IIETICH; pacdeTa NEeKTPUICCKUX | YHCICHHBIC METOJIBI IUTS pacdera
paccUUTHIBATh ApaMETPHl | M MarHUTHBIX IICTICH; IUTA pacdera AIEKTPIYECKUX U
MOJTYTTPOBOTHUKOBBIX U PacCUUTHIBATH ANEKTPUYCCKUX U MarHUTHBIX IICTICH;
3JIEKTPOHHBIX TPUOOPOB mapaMeTpsI MarHUTHBIX IICTICH; PACCUUTHIBATH
IO UX BOJIbTAMIICPHBIX MOJTYTTPOBOTHUKOBBIX U paccYUTHIBAThH napameTphl
XapaKTEPUCTHKAM, AJIEKTPOHHBIX PUOOPOB | MapaMeTphI TOJYTIPOBOTHUKOBBIX U
CTaBUTH U pPEIIaTh IO UX BOJIbTAMIICPHBIX MOJYTIPOBOTHUKOBBIX | AJIEKTPOHHBIX
CXCMOTEXHHYCCKHE XapaKTCPUCTHKAM, U 3JICKTPOHHBIX npuOOPOB 1O UX
3a[1a4u, CBA3aHHBIC C CTaBHUTH U PEIIaTh prOOPOB TIO MX BOJIbTAMITEPHBIX
BEIOOPOM IJIEMEHTOB. CXEMOTEXHUIECKHE BOJIBTAMIIEPHBIX XapaKTePUCTHKAM,
BrImonHATE pacueTsl 3a[1a4u, CBSI3aHHBIC C XapaKTEePUCTHKAM, CTaBHUTH U pPeIIaTh
mapaMeTpoB BEIOOPOM 3JIEMEHTOB. CTaBUTH U peIIaTh CXEMOTEXHUYECKUE
ANEKTPOTEXHIUECKUX BEITIONHATE pacdeTs CXEMOTEXHHICCKHE 3a/1a4u, CBSI3aHHBIE C
YCTaHOBOK, mapamMeTpOB 3aJ1auu, CBSA3aHHBIC C | BHIOOPOM DJIEMCHTOB.
YCTaHOBHBIINXCS U 3IEKTPOTEXHUUECKUX BBIOOPOM DJIEMEHTOB. | BBIMONHATH pacueTh
MEPEXOHBIX MPOLIECCOB B | YCTAHOBOK, BBINONHATE pacyeTsl | MapaMeTpoB
JIUHEHWHBIX U HEJIMHCWHBIX | YCTAHOBHMBIIHXCS U napamMeTpoB AIEKTPOTEXHUUECKUX
LETSIX, JICKTPHUCCKOTO MEPEXOHBIX MPOIECCOB | IJEKTPOTEXHUUYECKUX | YCTAHOBOK,
IOJIs TIOCTOSTHHOT'O TOKa, B JIMHEHHBIX U YCTaHOBOK, YCTaHOBMBIIHXCS U
MarHUTHOTO TIOJIS HEJIMHEIHBIX IeTIsIX, YCTaHOBHBIIUXCS U TTePEXOIHBIX
MTOCTOSTHHOTO TOKa, AIEKTPIYECKOTO OIS MIePEXOTHBIX TIPOIECCOB B
AIEKTPOMArHUTHOTO TIOJIST | ITOCTOSTHHOTO TOKA, MIPOIICCCOB B JTMHEHHBIX U
MaxkcumanbHO MarHUTHOTO TTOJIS JTUHEHHBIX U HEJNWHEHHBIX IeTIsX,
HCTIOJIE30BaTh MTOCTOSTHHOTO TOKA, HENIMHEWHBIX IETSAX, | AIEKTPHYCCKOTO OIS
TEXHUYECKHE 9IEKTPOMArHUTHOTO ANEKTPHIECKOTO TTOCTOSTHHOTO TOKa,
BO3MOKHOCTH noJst MakcuMaibHO TOJIS TIOCTOSTHHOTO MarHUTHOTO TOJISt
3JIEKTPOHHBIX YCTPONCTB B | HCIOJIB30BATh TOKa, MArHUTHOT'O MOCTOSIHHOTO TOKA,
PEIICHUH MPAKTUYCCKUX TEXHUYECKUE TOJIS TIOCTOSTHHOTO 3JIEKTPOMArHUTHOTO
3amay BO3MOXHOCTH TOKa, oJist MakCcuMaibHO
Bribupats 3¢ dexTuBHOE 3JIEKTPOHHBIX YCTPOHCTB | 3JEKTPOMATHUTHOTO | HMCIIOJb30BATh
obopynoBaHue, B PEIICHUH moJisi MakcuMaJibHO TEXHUYECKUE
paCCUUTHIBATE TApAMETPHl | MPAKTHYCCKUX 32129 HCTIOJIb30BaTh BO3MOKHOCTH
MTOJTYTIPOBOTHUKOBBIX Bribupate 3pPeKkTrBHOE | TEXHUYIECKHE AJIEKTPOHHBIX
prOOPOB 1O UX obopynoBaHue, BO3MOKHOCTH YCTPOUCTB B PEIICHUU
XapaKTepUCTHKAM paccYUTHIBATH ANEKTPOHHBIX MPAKTHICCKUX 3a/1a9
OIICHUBATh apaMeTpsI YCTPOMCTB B Bribupats
CTaTUCTHYCCKHUE U MOJIYIIPOBOTHUKOBBIX pelIeHUH 3¢ dexTHBHOE
JTUHAMUYECKHE npubOPOB 10 UX MPaKTUYECKUX 3a7a4 | 00opyIoBaHUeE,
XapaKTePUCTHKH XapaKTePUCTHKAM Bribupats PacCUUTHIBATH
o0opynoBaHusl. OLICHUBATH s dexTuBHOE napaMmeTpsl
CTaTUCTUYECCKHE U 00opymoBaHue, MOJIYITPOBOTHHKOBBIX
JTHUHAMHYECKUE pPacCYUTHIBATH npuOOPOB 10 MX
XapaKTePUCTHKH napamMeTpsI XapaKTePUCTHKAM
00opyI0BaHUs. MOJYTIPOBOTHUKOBEIX | OIICHUBAThH
pUOOPOB TIO MX CTaTUCTHYCCKHE U
XapaKTepUCTUKAM JTMHAMUYECKUE
OIICHUBATh XapaKTEPUCTHKH
CTaTUCTHYCCKHE U 00opyoBaHUs.
JTUHAMAYIECKHE
XapaKTePUCTUKH
000pyI0BaHHMS.
BJIAJIETh OOyuatonuiics He Binageer | OOydJaroNMics BIaaAeeT OO0y4aronmmcest OO0y4atonmiics
WIH B HEJOCTAaTOYHOW | B HEMOJHOM 00BEME U JIOITY CKarOTCS CBOOOTHO IPUMEHSIECT
CTETIeHU BIIAJICCT: | MPOSBISCT HE3HAYUTCILHBIE MTOJTyYCHHEIC HABBIKH, B
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HaBbikamn  cocraBieHus
ypaBHEHUN
ANEKTPUYECKOTrO
paBHOBECHS CJIOKHBIX
3JIEKTPUYECKUX nenen
Hagrixkamn 00paboTkH
9KCTIEPUMEHTAIBHBIX
JAHHBIX " OLICHKH
TOYHOCTH
(HeompeIeIeHHOCTH )

W3MEpPEHUM, UCTBITAHUA U
JIOCTOBEPHOCTU KOHTPOJIS;
HaBrikamMu wn3mepeHuit c

MOMOIIBI0  KOHTPOJBHO-
N3MEPHUTENBHBIX
puOOpOB, HaBBIKAMU

paboTHl Ha KOMITBIOTEPHOI
TeXHUKE C TpadUIecKUMHU
NaKeTaMH Ul MOJTyYCHUS
KOHCTPYKTOPCKHX,
TCXHOJIOTHYCCKUX u
IpYTUX NJOKYMEHTOB

HE0CTaTOYHOCTb
BIIaJICHUS HABBIKAMU:
HaBeixamu cocTaBieHus
YpaBHEHU
JNEKTPUYECKOTO
PaBHOBECHS CIOXKHBIX
3JIEKTPUYECKUX Lienel
Hagrixkamu 06paboTKH
SKCHEPUMEHTAIBHBIX
JAHHBIX ¥ OLIEHKU
TOYHOCTH
(HeompeneneHHOCTH)
U3MEpPEHUH, UCTIBITAHUI
U I0CTOBEpHOCTH
KkoHTpost; HaBeikamu
HU3MEPEHUH C IIOMOILBIO
KOHTPOJIBHO-
HM3MEPHUTENBHBIX
IpuOOpOB, HABBIKAMHU
paboTe! Ha
KOMIIBIOTEPHOU TEXHUKE
¢ rpaduaecKkuMu
nmakeTaMu aJis
MOJIy4YECHUS
KOHCTPYKTOPCKHX,
TCXHOJIOTUYCCKHX U
JpYyTUX JOKyMEHTOB

OIIINOKH,
HETOYHOCTH,
3aTpyAHEHUs,
YaCTHYHO BIIAJICET:
HaBbikamu
COCTaBIICHUS
YpaBHEHUH
IIEKTPHIECKOTO
paBHOBECHS
CII0>KHBIX
EKTPUUECKHUX
neney HaBbikamu
00paboTku
9KCIEPUMEHTANBHBIX
JITAaHHBIX U OLICHKU
TOYHOCTH
(HEeoTpeIeTICHHOCTH)
HU3MEpEeHUil,
WCIBITAHUHN U
JIOCTOBEPHOCTH
KOHTPOJIS;
Haspixamu
HU3MEpeHuil ¢
MOMOIIBIO
KOHTPOJIBHO-
HU3MEPUTEIIBHBIX
puOOpOB, HABBIKAMH
paboTHI Ha
KOMITBIOTEPHOU
TEXHHKE C
rpadUUeCKUMA
MaKeTaMH JUIs

MOy YeHHUS
KOHCTPYKTOPCKHX,
TEXHOJIOTHYECKUX U
JIPYTUX JOKYMEHTOB

MIOJTHOM 00BeMe
BiajeeT: HaBpikaMu
COCTaBJICHUS
ypaBHEHUI
INEKTPUIECKOTO
PaBHOBECHSI CIIOKHBIX
3JIEKTPUYECKUX LTIl
Haspixkamu 06paboTkn
9KCIIEPUMEHTAIIBHBIX
JAaHHBIX ¥ OLICHKU
TOYHOCTH
(HeompeneneHHOCTH)
U3MEpEHMUI],
WCIIBITAaHUH U
JIOCTOBEPHOCTHU
KOHTpoJs1; HaBeikamu
HU3MEPEHUH C
TIOMOIIBIO
KOHTPOJILHO-
N3MEPUTENBHBIX
npuOOpOB, HaBBIKAMHU
paboThI Ha
KOMIIBIOTEPHOMI
TCXHUKE C
rpagu4ecKuMu
nakeraMu AJist

MOy 4EHHS
KOHCTPYKTOPCKHX,
TEXHOJIOTHYECKHX U
JIPYTHX TOKyMEHTOB

Kon u naumenoBanue komnerennuu I1K-2. CnocodeH npoBoAUTh BLIYHCIUTEIbHbIE IKCIEPUMEHTHI C
HCMOJIb30BAHHEM CTAHAAPTHBIX NPOTPAMMHBIX CPEACTB € HeJIbI) TOJYyYeHHUS MAaTeMATHYECKUX
MojieJieii MpoIeccoB H 00bEKTOB ABTOMATH3ALMHU M YIIPABJIeHHUSA

Jran
(ypoBeHb

Kpurepun ouennBanus

HEYIOBJIETBOPUTEIHLHO

YI0BJIETBOPUTEIbHO

XOpo1Io

OTJIMYHO
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3HATH OO0yuaromuiics OOyuarouuiics OO0yuaromuiics OOyuaromuiics
JEMOHCTPHPYET HOJIHOE JEMOHCTPHPYET JIEMOHCTPUPYET JIEMOHCTPHPYET
OTCYTCTBHUE WX HEIOJTHOE COOTBETCTBUE | YaCTUYHOE MIOJIHOE COOTBETCTBHE
HEJIOCTATOYHOE CIICIYOLINX 3HAHMIA: COOTBETCTBHE CJICYTOITNX 3HAHWH!
COOTBETCTBHE CICAYIONIMX | OCHOBHBIC ITOJIOKCHUS CJICAYIOLINX 3HAHUH: | OCHOBHBIC MOJOKCHUS
3HAHMI: OCHOBHBIE TEOPHH yIPaBICHNUS, OCHOBHBIE TEOPUH yNIPABICHUS,
TIOJIOXKEHHUS TEOPUH MIPUHINIBI ¥ METOBI MOJIO>KEHHS TEOPHH TIPUHINIB ¥ METOIBI
YIpaBICHNUS, IPUHIUIBI U | TIOCTPOCHUS U YIpaBICHUS, MIOCTPOCHHUS
METO/IBI TIOCTPOCHNUS U IpeoOpa3oBaHMA NPUHIUIIBI ¥ METOABI | TIpeoOpa3oBaHus
npeoOpa3oBaHus MOJIeNIell | MoJieniel cucTeM MOCTPOCHHUS U MoJIeJIel cucTeM
CHCTEM YIIpaBJICHHUS, yIIPaBJIEHUsI, METOIbI npeoOpa3oBaHus YIPaBJICHUS, METO/IBI
METO/IbI pacueTa u pacyera ¥ ONTUMH3ALUKN | MOJEJel CUCTEM pacyera u
ONITHUMU3AINN HENPEPHIBHBIX U YIpaBJCHUS, METOBl | ONTHMHU3ALNU
HENPEPHIBHBIX U JMCKPETHBIX JIMHEHHBIX | pacuera u HETIPEPBbIBHBIX U
JMCKPETHBIX JIMHEHHBIX U | U HEJIMHEWHBIX CHCTEM ONTHUMU3AINU JMCKPETHBIX
HEITMHEHHBIX CUCTEM IIPH | TIpH HETIPEPHIBHBIX U JTMHEHHBIX U
JETePMHHUPOBAHHBIX U JETCPMUHUPOBAHHBIX U | AUCKPETHBIX HEITUHEHHBIX CHCTEM
CIy4yaillHbIX BO3IEUCTBUSAX; | CIy4yaillHbIX JIMHENHBIX U npu
OCHOBHBIE IPUHIIMIIBI 1 BO3/ICHCTBUSX; HEJIMHEHHBIX CUCTEM | JIeTEpPMUHHPOBAHHBIX U
METO/IbI TIOCTPOCHUS OCHOBHBIE IPUHIUIIBI 1 pu CITyJaiHBIX
(popmanmzanun) u METO/IbI TIOCTPOCHUS JIETEPMUHUAPOBAHHBIX | BO3JIEHCTBUSIX;
UCCIIEI0BAaHUSL (popmanuzanun) u U CITy4YaifHbIX OCHOBHBbIE MIPUHINTBI 1
MaTeMaTHYeCKUX MOJIeNIel | HMccieI0BaHus BO3JICHCTBUSIX; METO/IbI IIOCTPOCHUS
CHUCTEM YIIPaBJICHUs, UX MaTeMaTHYeCKHX OCHOBHBIE TpUHIMIIBL | (popmanuzanun) u
(OpMBI IPE/ICTABICHUSI U | MOJIEIIel CHCTEM Y METOJIBI UCCIIeIOBaHUS
npeoOpa3oBaHus ISt yIpaBJieHus, X GOpMBI | TOCTPOCHUS MaTeMaTHYeCKHUX
LeNeH yrpaBIeHus; MIPEACTaBICHUS U (popmanuzanum) u MoOJIeNIel CHCTEM
IpeoOpa3oBaHMs IS HCCIIEOBaHNSA yTIpaBJIECHUs, UX
LeNei yrpaBiIeHus; MaTeMaTHYECKUX (hopMBI IIpeacTaBICHUS
MoJIeTIel CHCTEM 1 IpeoOpazoBaHus 11
YIpaBIeHUs, UX LieNeH yrpaBiIeHus;
(bopMBI
NPe/ICTaBICHUS U
npeoOpa3oBaHus IS
Lesel ynpaBiieHUs;
yMeTh OOyuaromuiicst He yMeeT OOyuarommiics OO0yyaromntuiics OO0yJatommiics
WJIN B HEJIOCTATOYHOM JEMOHCTPHPYET JIEMOHCTPHUPYET JEMOHCTPHPYET
CTETICHN YMeeT HETIOJTHOE COOTBETCTBUE | YAaCTHYHOE TIOJJTHOE  COOTBETCTBHE
BBINIOJHATH: IPUMEHSATh CJICTyIOIINX YMEHHH: COOTBETCTBHE CIICYIONINX  YMEHUIL:
NPUHLIUIB B METOIbI NPUMEHSTh IPUHLMIBL U | CIEAYIOIINX YMEHHUH: | MPUMEHSTh MPUHIIMIIBI
MOCTPOCHHS MOJIEJIEH, METO/Ibl TIOCTPOCHUS MPUMEHSTH U METOJbI MOCTPOCHUS
METO/Ibl aHANIN3a, CHHTE3a | MOJIeNIel, METO/IbI NPUHIMUIIBI U METOJBI | MOJENeH, METOJIBI
U ONTUMH3ALUH IPU aHanM3a, CUHTE3a U MOCTPOEHHUS aHAIU3a, CHUHTE3a W
CO3JIaHWH U MCCIIEIOBAHUM | ONTUMM3AIMH TIPH Mo/IeJIeld, METO/IbI ONITHUMU3AIINU npu
CPEZCTB U CHCTEM CO3JIaHUH U aHaJM3a, CHHTE3a U CO3JJaHUH "

YIpaBICHUS;
HCIIOJIHb30BATh MPUHIIUIIBI
Y METOJIBI
MaTeMaTHIECKOTO
MOJICIIUPOBAHMUSI IIPH
pa3zpaboTke u
HCCJIEJOBAaHUU CUCTEM
YIPaBJICHUS;

HCCIIeIOBAaHHUHU CPEIICTB U
CHCTEM YIPABJICHHUS;
HCIIOJIB30BaTh
TIPUHITUIIE] © METOBI
MaTeMaTHIECKOTO
MOJICITUPOBAHUSI [IPH
pa3paboTke u
HCCJIEJIOBAHUU CUCTEM
yIpaBJICHUS,

ONTUMU3AIIHH [IPU
CO3JIaHUH U
HCCIICIOBAaHHU
CPEICTB U CHCTEM
YIpaBJICHUS;
HCIIOJIb30BaTh
IIPUHIUIIBI 1 METOIBI
MAaTEMaTHYECCKOT' O
MOJICIUPOBAHUS [TPH
paszpaboTke u
UCCIIeJOBAaHUU
CHUCTEM YIIPaBJICHHUS;

HCCJIICAOBAHNHU CPEACTB
U CUCTEM YHpPaBJICHHUSA,

HCIIOJBb30BaTh
MPUHIUIEL ¥ METOIBI
MaTeMaTHIECKOTO
MOJICIMPOBAHUS  TIPH
paspaboTke u
UCCIICJIOBAaHUU CHUCTEM
YIpaBJICHUS,
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BJaJIeTh OoOyuaronumiics He Biageer | OOydarommiics Braaeet | OOydvarommmcs OOyuaronmiics
WIH B HEJOCTAaTOYHOW | B HEMOJHOM 00BEME U JTOITY CKArOTCS CBOOOTHO IPUMECHSICT
CTCTIeHU BIIAJICCT: | MPOSBISCT HE3HAYUTEIILHBIC MOJYYCHHBIC HABBIKH, B
NPUHIUIAMA U METOJaMHU | HEJIO0CTATOYHOCTh OIIHMOKH, MOJTHOM 00BbeMe
MOJICIMPOBAHUS, aHAJIH3a, | BIAJCHUS HAaBBIKAMH: HETOYHOCTH, BIIAJICET: MPHUHIMIIAMA
CHHTE32 W ONTHMHU3AIMU | MPHUHIMIIAMHU U 3aTpyHEHHUS, ¥ METOJaMH
cucTeM " CPEe/CTB | MeToJaMu YACTHYHO BIIAJCCT: MO/ICITUPOBAHUS,
ABTOMATH3ALUK, KOHTPOJSI | MOJCIMPOBAHUS, MPUHIUTIAMY U aHanM3a, CHHTE3a U
W yNpaBJCHUs, HABBIKAMHU | aHAIM3a, CHHTE3a U METOlaMU ONITHMU3AIINU CUCTEM
paboOTBl C COBPEMEHHBIMH | ONTHMHU3AI[UHM CUCTEM M | MOJICITHPOBAHUS, U CPEICTB
anmapaTHbIMU U | CPEICTB aBTOMATH3AIlMH, | aHAW3a, CHHTE3a U ABTOMATH3AaIIUH,
MIPOrPaMMHBIMH KOHTPOJIS M YIIPABIICHUS, | ONTHUMHU3AI[UA CUCTEM | KOHTPOJIS U
CPEICTBAMU MCCIICIOBAHMS | HABBIKAMHU PaOOTHI C U CPENICTB YIpaBJICHUS;
U MPOCKTUPOBAHUS CUCTEM | COBPEMCHHBIMU aBTOMATH3AaIIUH, HaBBIKAMU PaOOTHI C
yIpaBJICHUS anmapaTHbIMU U KOHTPOJISI U COBPEMCHHBIMU
MPOTrPaMMHBIMHU YIpaBICHUS; anmnapaTHeIMU U
Cpe/cTBaMu HaBbIKAMHU pabOThl C | MPOrPaMMHBIMHU
HCCIICIOBAHUS 1 COBPEMEHHBIMU CpeiCTBaMu
MPOCKTUPOBAHKSI CUCTEM | allapaTHbIMU U HCCIICIOBAHHS
YIpaBICHUS MPOTrPaMMHBIMHU MPOCKTUPOBAHHUS
CpeAcTBaMU CHCTEM YIPaBJICHUSA
HCCIICIOBaHMS U
MPOCKTHUPOBAHUS
CHUCTEM YIIPaBJICHUS

8.3.2. MeToanka olleHUBAHHS Pe3yJIbTATOB MPOMEKYTOUHOI aTTecTAlNU

[TokaszaTensaMu OLEHMBAHUSI KOMIIETCHIIUM HA ATaIre MPOMEXYTOYHON aTTeCTAllUN
M0 JUCIUIUIMHE «DJEKTPOTEXHUKA U BJICKTPOHUKA» SIBISIOTCS PE3yJIbTaThl 00yUCHUS
10 TUCIUILINHE.

OueHOYHBIH JIUCT Pe3yJbTATOB 00y4YeHHUs M0 JUCHUILJINHE

YpoBeHb
Koz 3HaHUS YMenus Haspiku chopmmpoBanHoCTH
KOMIICTCHIIN KOMIICTCHIIMHY HAa JaHHOM
sTamne / OlleHKa
OIIK-3. 3HaTh: METOBI [PUMEHSTh Hasbikamu
Cnocoben aHaIM3a enei AQHAITUTUYECKUE U COCTaBJICHUS
perath 3agaun | MOCTOSHHOTO K YHCIICHHBIE METOIBl | ypaBHEHHH
AHAIN3A 1 HIEPEMEHHOTO UL pacyera JNIEKTPUIECKOTO
pacuera TOKOB BO DNEKTPHIECKHX 1 PABHOBECHSI CIIOMKHBIX
BPEMEHHOMH U MarHuTHBIX LIeNeH; | DIEKTPUUYECKUX Lieneil
XapaKTepUcTU .
YaCTOTHOM paccUUTHIBATH Hagbikamu 00paboTku
K 006acTix; mapaMeTpal IKCIIEPUMEHTATBHBIX
SNEKTPUICCKHN | (husuueckue HOJIYIPOBOJHUKOBBI | JAHHBIX ¥ OLIEHKU
X meme OCHOBBI X M DJIEKTPOHHBIX TOYHOCTH
3JIEKTPOHUKH, prOOPOB O UX (HeompeneneHHOCTH)
TIPUHITHITBI BOJIBTAMIIEPHBIX W3MEPEHUH, NCTIbITaHMT
JIeHCTBHS XapaKTepPUCTHKAM, M JOCTOBEPHOCTH
MOJIYIIPOBOJJHUKOB | CTABUTH M PELIATh KOHTpOJIsi; HaBbikamu
BIX U CXEMOTEXHHUYECKUE | M3MEPEHUH C HOMOLIBIO
3NEKTPOHHBIX 3a/1auM, CBSA3aHHBIE | KOHTPOJIbHO-
npubOpOB; ¢ BBIOOpOM H3MEPUTENBHBIX
OcHOBHBIC 3JIEMEHTOB. npubOpPOB, HABBIKAMH
3aKOHBI, BeimonHsTh paboThI Ha
OTIpe/IeNICHUs 1 pacueTsl KOMITBIOTEPHOM
TOHSTHS TEOPUH mapaMmeTpoB TEXHHUKE C
JIICKTPUYECKHX JIICKTPOTEXHUYECKH | TpadMUECKIMHU
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neneit Ctannaprsl,

X YCTAaHOBOK,

nakeTaMu IJis

METOIUYECKHE U YCTAHOBHUBLIMXCS U | TOJNyYCHHS
HOpPMaTHBHBIE MepeX0THBIX KOHCTPYKTOPCKHX,
MaTepHaIbl, MIPOLIECCOB B TEXHOJIOTHYECKHX U
COIIPOBOXKJAIONINE | JIMHEHHBIX U JIPYTHX JOKYMEHTOB.
MIPOEKTUPOBAHKE HEJIMHEHHBIX [EIX,
MPOU3BOACTBA 3IIEKTPUIECKOTO
aBTOMATH3aLMK H | IIOJIS IIOCTOSTHHOTO
YIIPaBIICHHUS; TOKa, MATHUTHOT'O
CoBpeMeHHYI0 TIOJIS TIOCTOSIHHOTO
JJIEMEHTHYIO 0a3y | TOKa,
aHAJIOTOBOM M 3JIEKTPOMArHUTHOT'O
uudposoit nosist MakcUManbHO
JIIEKTPOHUKH. UCIIONIb30BATh
TEXHUYECKHUE
BO3MOXKHOCTH
JJIEKTPOHHBIX
YCTPOUCTB B
penieHnn
NPaKTUYECKUX 38129
Bribupatb
s pexTHBHOE
obopynoBaHue,
paccUUTHIBATh
rapameTpsl
MOy IPOBOTHUKOBBI
X IPHOOPOB MO UX
XapaKTepUCTHKaM
OLICHUBATh
CTATUCTHYECKHUE U
JMHAMHIYECKHE
XapaKTePUCTUKH
000pYI0BaHUSI.
I1K-2. 3HATh: OCHOBHbBIC | MPUMEHSTh NPUHIUIIAMH U
CnocobeH TIOJIOKEHHS TPUHIHIIBL K METOJaMH
IPOBOHTE TEOPUH METO/Ibl IOCTPOCHUS | MOJEIHMPOBAHHS,
BEIYHCITHTeNEH | YIPABICHHS, MoJIeJIed, METOIbI aHaM3a, CUHTE3a U
Bie TPUHIHIIBL 1 aHaM3a, CAHTE3a U | ONTHMU3ALUKN CUCTEM U
METOJIBI OINITUMU3AIIMH TTPH Cpe/CTB
JKCIIEPUMEHTBI
MIOCTPOCHHUS U CO3/IaHUH U ABTOMATH3aLIUH,
¢ npeoOpa3zoBaHus UCCIIEI0BAHUH KOHTPOJISI 1
UCIIOJIB30BAHN | vopeneii cucTeM CPEICTB M CUCTEM yIpaBJIEHNs; HABBIKAMU
eM YIIPaBJICHHUS, yIpaBIICHUS; paboTEHI ¢
CTaHJAPTHBIX | METOMBI pacueTa U | MCIOJIb30BaTh COBPEMEHHBIMH
MPOrPaMMHBIX | ONTUMH3ALUU MIPUHIUTIBL 1 anmnapaTHEIMH U
CPEJCTB ¢ HETIPEPBIBHBIX U METO/IbI MPOrPaMMHBIMH
ENTBIO JIMCKPETHBIX MaTeMaTH4eCKOro CpencTBaMu
TOTyYeHUs JHHEHHBIX U MOJICJIMPOBAHUS NIPU | MCCIICAOBAHUS U
MaTemaraeck | HETMHEHHBIX paspabotke u MIPOSKTUPOBAHUSI
N cUcTeM Npu HCCIIeJOBAaHUU CHCTEM YIPaBICHHS.
HAX MOJeen
JICTEPMHUHUPOBAHH | CHCTEM YIPaBJICHUS,
HPOTIECCOoB 1 BIX U CIIy4alHBIX
00BEKTOB BO3/IEHCTBUAX;
aBTOMaTHU3alu OCHOBHBIE
UHu TPUHIHIIBL 1
YIIPABJICHUS METOJIBI
MIOCTPOCHHUS
(popmanuzanum) u
nccIeJ0BaHMs
MaTeMaTHYECKHX

MOJIEIEH CUCTEM
YHIPaBIEHUS, UX

(hopMBI
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MIPECTABICHUS U
npeoOpa3oBaHus
U1 Leei
yIpaBJICHUS;

OreHka Mo JUCIUILIMHE (CpeaHee apupMETHIECKOE)

Or1ieHKa 10 JUCIUIIIMHE 3aBUCUT OT YPOBHS C(HOPMHUPOBAHHOCTH KOMIIETEHITUMN,
3aKpeIJICHHBIX 3a JUCHUIUIMHOW M TIPEACTaBIIsIeT coO0l cpenHee apuMETHIECKOe OT
BBICTABJICHHBIX OIICHOK IO OT/ACJIBHBIM pe3yjbTaTaM OOydYeHHsS (3HAHUS, yMEHUS,
HaBBIKH).

OreHKa «OTJIMYHO» BBICTABJISETCS, €CIIU CpPeIHEe apu(PMETHICCKOE HAXOIUTCS B
uHrepaie ot 4,5 1o 5,0.

OlLieHKa «XOPOIIIO» BBICTABISIETCS, €CIIU CpeiHEE apUPMETUIECKOE HAXOJUTCA B
uHTEpBAJIE OT 3,5 10 4.4.

OlneHKa «yJOBJIETBOPUTEILHO» BBICTABIICTCS, €CIIU CpelHee apudmeTnyeckoe
HaxOJUTCsl B MHTEpBaJe ot 2,5 1o 3,4.

O1eHKa «HEYAOBJICTBOPUTEIHLHO» BBICTABIISICTCS, €CIIM CpeaHee apu(dMETHIECKOe

HaxoauTcs B uHTepBaie ot 0 1o 2.4.
[IpomexxyTounass arrecranus oOydarommxcs B (opMe 5SK3amMeHa MPOBOIUTCS 10
pe3yJibTaTaM BBITIOJIHEHHUSI BCEX BUAOB yU4eOHOW padOThI, MPEIyCMOTPEHHBIX YUeOHBIM
IJIJAaHOM MO JUCIUILIMHE «MaTtemMaruka», IpH OSTOM YUYUTBIBAIOTCS PE3YJIbTaThl
TEKYIIero KOHTPOJIS YCIIeBaeMOCTH B TeueHHe cemecTpa. OlleHKa CTeTIIEH! JTOCTHKEHUS
00yJalOMMMHUCS IIAHUPYEMBIX PE3YJIbTaTOB OOYUYCHHS MO AUCHUILIMHE ITPOBOIUTCS
IpernoaaBaTesieM, BEAYIIUM 3aHITHS 110 JUCIUILIMHE METOIOM SKCIEepTHOM oneHkH. [1o
UTOTaM TPOMEKYTOUYHOH aTTeCTAllMM 110 JWCIWIUIMHE BBICTABISETCS OIICHKA
«OTJIMYHOY, «XOPOIIIOY, «YJIOBJICTBOPUTEIBHOY» WU «HEYJIOBJICTBOPUTEIBLHOY.

IIIkxana onenuBanua | Onucanue

BeimonHeHsl Bce BUABI Yy4eOHOH paboThl, MpEeAyCMOTPEHHbIE YUeOHBIM ILIAHOM.
CTyAeHT NeMOHCTpUpPYET COOTBETCTBHE 3HAHWN, YMEHHM, HABBIKOB NPUBEACHHBIM B
TabMMmax moKaszaresiedl, Onepupyer NPHOOPETEHHBIMH 3HAHHUSIMH, YMEHUSIMH,
OtinaHO HaBBIKaMH, IPUMEHSET UX B CUTYallUAX MOBBIMIEHHONW CIOXHOCTH. [Ipu 3TOM MOTyT
OBITh JIOMYIIEHHl HE3HAYUTEIbHbIC OMIMOKW, HETOYHOCTH, 3aTPyAHCHHS MpH
AHAJIMTUYECKUX OIEpalUsX, IEPEHOCE 3HAHUM U YMEHUM Ha HOBBIE, HECTAHIAPTHBIE
CUTyalluu.

BrimonmHeHBI Bce BUABI y4eOHON pabOTHI, MPEIryCMOTPEHHBIE YUEOHBIM TLIAHOM.
CTylIeHT JeMOHCTPUPYET HETOJIHOE, NMPaBUIHLHOE COOTBETCTBHE 3HAHWMA, YMEHHIA,
HABBIKOB TMPHUBEIACHHBIM B TaOJHMIAX IOKa3aTeled, MO0 eclnu MPU 3TOM ObLIN
JIOTYIIEHBI 2-3 HECYIIECTBEHHBIC OINOKH.

Xopowo

BrimonmHeHsl Bce BUABI y4eOHOH pabOTHI, MPEeTyCMOTPEHHBIE yUEOHBIM TUIAHOM.
CTyleHT AEMOHCTPUPYET COOTBETCTBHE 3HAHWH, B KOTOPOM OCBENIEHa OCHOBHaf,
HauOoJiee BaXKHas 4acTh MaTepHaja, HO IPH 3TOM JIONMYIIEHAa OAHA 3HAUYMTENbHAS
omnOKa MM HETOYHOCTb.

Y 10BIIETBOPUTENBHO

He BrimonHen onuH uinu 0ojiee BUAOB yueOHOM padoThl, IPEeAyCMOTPEHHBIX YUEOHBIM
wranoM. CTyAeHT JEMOHCTPHUPYET HEIOJHOE COOTBETCTBHE 3HAHWH, YMEHHH,
HaBBIKOB MPUBEJACHHBIM B Ta0JMIAX IoKa3arenel, JONMYCKAIOTCS 3HAYUTEIbHBIC
OoMOKH, MPOSIBIAETCS] OTCYTCTBHE 3HAHWHN, YMEHUH, HABBIKOB TI0 PSAY IOKa3aTeneH,

HeynosnersopurensHo
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CTYJI€HT WCIBITHIBAECT 3HAYMTENbHbBIC 3aTPYJHEHHUS NPHU OMEPUPOBAHUM 3HAHUSMHU U
YMEHHSIMH TIPH WX TIEPEHOCEe Ha HOBBIE CHTYAIIHH.

9. DaexktponHas nH(GOPMAIMOHHO-00pa30BaTe/IbHAS cpela

Kaxnpiii oOyvaronuiicss B Te€4eHUE BCEro Mepuoja oO0ydeHus oOecreyrmBaeTcs
WHIVBUY AIbHBIM HEOTPaHUYCHHBIM JOCTYIIOM K AIEKTPOHHOMN
uHpopMalimoHHoOOpa3oBatenbHOM cpene Yebokcapckoro HHCTUTYTa ((rmana)
MOCKOBCKOTO MOJMTEXHUYECKOTO YHUBEPCUTETA U3 JIOOOM TOUKH, B KOTOPOH UMEETCS
J0CTYIl K MH(OpMAIMOHHO-TEIEKOMMYHUKAIIMOHHON cetu «HTepHeT» (nanee — ceTb
«HTepHET»), Kak Ha TeppuTopmHM (wimMama, Tak W BHE €€. OJIEKTPOHHAas
MH(}OpMaIMOHHO-00pa3oBaTelibHasl CpeJa — COBOKYIHOCTh HH(MOPMALMOHHBIX U
TEJIEKOMMYHUKAITMOHHBIX TEXHOJIOTHI, COOTBETCTBYIOIIUX TEXHOJIOTMYECKUX CPEJICTB,
00€eCIeynBaOIINX OCBOCHHE O0YyYalOIMMHUCS 00pa30BaTeNIbHBIX MPOrpaMM B MOJHOM
0o0bEME HE3aBUCUMO OT MeCTa HaXOXJEHUs O0O0ydarmmxcs IJIEKTpOHHAs
nHGOPMAIIMOHHO-00pa3oBaTeIbHAs Ccpeda OOecleunBaeT: a) JAOCTYHn K y4eOHBIM
IjaaHaM, pabo4yuM mporpaMmaM JUCHUIUIMH (MOJYyJeH), TMPaKTUK, SJIECKTPOHHBIM
y4eOHbIM M3JaHUSIM M BJCKTPOHHBIM O0pa30BaTENbHBIM pecypcaM, YKa3aHHBIM B
pabouux mporpaMMax JUCHUIUIMH (MOAyJied), mpakTuk; ©0) ¢opMUpoBaHUE
AJIEKTPOHHOIO MOPT(HONHO0 00ydarolerocs, B TOM YHCJIE COXPaHEHUE €ro padoT u
OIICHOK 3a 3TH paboThl; B) (pUKCALMIO XOAa 00pa30BaTEIBLHOTO MpoIlecca, pe3yIbTaToB
MIPOMEKYTOUHON aTTeCTallMM U PE3yJIbTATOB OCBOEHUS MPOrpaMMbl OakajaBpuaTa; T)
MIPOBE/ICHUE YUEOHBIX 3aHATUMN, MPOIEAYP OLEHKH PE3yJIbTaTOB O0yUEHUS, pean3arius
KOTOPBIX TMPEAYCMOTPEHA C MPUMEHEHHUEM JJIEKTPOHHOTO OOYUYeHMs, TUCTAHIIMOHHBIX
0o0pa3oBaTeNbHbIX  TEXHOJIOTHH; J1) B3aUMOJEWCTBUE  MEXIy  Yy4YaCTHUKaAMU
00pa3oBaTeNbHOTO Mpolecca, B TOM YHCIE CHHXPOHHOE M (MJIM) aCHHXPOHHOE
B3aMMOJIEUCTBUSL MocpeacTBOM cetu «MHTepHeT». DYyHKUMOHUPOBAHHUE SIIEKTPOHHOU
MH(POPMAITMOHHO-00pa30BaTEIbHON  cpefibl  00ECIIEYMBAETCS  COOTBETCTBYIOIIUMU
cpeacTBaMu MHGOPMAIMOHHO-KOMMYHUKAIIMOHHBIX TEXHOJIOTUH U KBadudUKalMen
pabOTHUKOB, €€ UCHOJB3YIOUMX U mnojaepxkuBaomux. DOyHKIIMOHUpPOBaHKE
AIEKTPOHHOMN nH(GOPMAIIMOHHO-00pa30BaTEeIbHOMN cpeabl COOTBETCTBYET
3akoHoAaTenbcTBY Poccuiickoit ®@enepauuu. OcHoBHbIMH cocTaBisironumu OMOC
bunuana SABISIOTCSA: a) CAWT WHCTUTYTa B ceTu VIHTEepHET, paclojOKEeHHBIN 10
anpecy www.polytech21.ru, https://chebpolytech.ru/ kotopsiii obecrieurBaet: - AOCTYI
oOydJarormuxcsi K y4eOHbIM TUTaHaMm, pabo4YuM MporpamMmaM JIUCIUIUIAH, TPAKTHK, K
W3JIaHUSIM DJIEKTPOHHBIX OMOIMOTEUHBIX CHUCTEM, AJIEKTPOHHBIM HMH(GOPMAIIMOHHBIM U
o0pa3oBaTeNbHbIM pecypcaM, yKa3aHHBIX B pabouyux mporpammax (pasienbl caiTa
«CBenenusa 00 oOpa3oBaTeNbHON OpraHu3alnuuy»); - UHHOPMHUPOBAHUE O0YYAIOIIUXCS
000 BCcex M3MEHEHUSX Y4eOHOTO mpoliecca (HOBOCTHAsI JIEHTa caiiTa, JIeHTa aHOHCOB); -
B3aUMOJICMCTBHE MEXIY YYaCTHUKaMH OOpa30oBaTeNbHOTO Ipoliecca (Moapa3aebl
caiita «3amath BONPOC AUPEKTOPY»); ©O) oduLMAIBHBIE JJICKTPOHHBIE ajapeca
nojpa3fieieHuid U COTPYAHUKOB HHCTUTYTa ¢ SHaekc-gomeHom (@polytech21.ru
(CIMCOK KOHTAKTHBIX JAHHBIX MojapaszzencHuii Ounmnana pa3MenieH Ha 0(UIIHATEHOM
caiite @Punmmana B pasuene «KOHTaKTBI», CHUCKH KOHTAKTHBIX O(MHUIIMAIBHBIX
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AJIGKTPOHHBIX JaHHBIX TMpernojaBaTesield pa3MelieHbl B moapasaenax «Kademps»)
00eCIeunBarOT B3aUMOJICHCTBIE MEXKITYy YUYaCTHUKAMH 00pa30BaTEeIbHOTO MPOIiecca; B)
TUYHBIA KaOMHET oOydJarorerocs (mopTdoano) (BX0 B IMYHBIN KaOMHET pa3MelieH Ha
opurmanpbHoM caiite dummmana B pasmene «CTyaeHTy» mompasaene «DJIEeKTpOHHAs
nH(pOpMaITMOHHO-00pa3oBaTebHas Cpeaa») BKIOYAeT B ce0s MOpTQOHO CTYACHTA,
AJIEKTPOHHBIE BEIOMOCTH, PEUTHHT CTYJCHTOB M OOeCleuMBaeT: - (UKCAIMIO0 XO0J]a
00pa3oBaTeILHOTO MPOIIecca, PE3yIbTaTOB MPOMEKYTOYHOW aTTECTAIIMHA U PE3yIbTATOB
OCBOEHUS 00pa30BaTEIBHBIX MPOTPAMM 00yUaIOLTUMHUCH,

- (opMHpPOBAHUE JIIEKTPOHHOTO MOPTGHOINO O00yYarolEerocsi, B TOM YHUCIE C
coxpaHeHHE paboT oOydarIlerocs, pelueH3uid H OICHOK Ha 3TH paboOThI, T)
AJIEKTPOHHBIE OMOJMOTEKH, BKIIOYAIOINIUE JJICKTPOHHBIE KaTajoTd, IMOJHOTEKCTOBHIE
JOKYMEHTBI W O0O0€CTeunBaroniue J0CTyln K Yy4eOHO-METOJAMYECKHUM MaTepHaliaM,
BBIITYCKHBIM ~ KBIM(UKAIMOHHBIM pabdotam © T.1.. YeOoKcapcKoro HHCTUTYTa
(bunuana) - «<MPBUCy» 1) snekrponHo-0ubanoTeunsie cuctemsl (ObC), Bkitoyaromume
AJIEKTPOHHBIM  KaTaJlor MW TOJHOTEKCTOBbIE  JOKyMeHTh: - «JIAHb» -
www.e.lanbook.com - OOpasoBarenpHas miatdopma HOpaiT -https://urait.ru e)
wiarpopma 1nudpoBoro odpasoanus Ilomurexa -https://Ims.mospolytech.ru/ )
cucteMa «AnTumaruat»y  -https://www.antiplagiat.ru/ 3) cucrema 3JEKTPOHHOTO
nokymeHToobopota DIRECTUM Standard — o6ecnieunBaeT JOKyMEHTOOOOPOT MEXKIY
Ounuanom u YHuBepcuretoM; u) cucrema «1C VYmpasnenne BY30oM DneKTpoHHBIN
nexkanat» (MOCKOBCKHUI MMOJTUTEXHUYECKUN YHUBEPCUTET) oOecreunBaeT (UKCAIUIO
Xxo/la 00pa3oBaTeNbHOTO IIpoliecca, Pe3yJbTaTOB MPOMEKYTOUHOW aTTECTallud U
pEe3yIbTAaTOB OCBOCHHUS 00pa30BaTEIBHBIX IMPOTPAMM OOYYAIOIIMMHUCS; K) CHCTEMa
«POLYTECH systems» oOecneunBaeT  UH()OpPMAIIMOHHOE, JOKYMEHTAJIbHOE
aBTOMATU3MPOBAHHOE COMPOBOXACHUE O0O0pa30BaTENbHOIO TpoLEecca; JI) CHCTeMa
«AbutypueHT» obecreunBaeT JOKyMEHTAIbHOE aBTOMATH3UPOBAHHOE COMPOBOKICHUE
paboThI MPUEMHON KOMHUCCHH.

10. IlepeyeHb OCHOBHOW M  [ONOJHHMTEJbHOH  y4eOHOH JUTepaTypsbl,
HEe00X0AMMOi VIS OCBOCHUSI AUCHUTITIMHBI
OcHoBHag JauTEpaTypa:

1. Hogoxwunos, O. II. DnekTpoTexHuKa U SJIEKTPOHUKA ;| YUSOHUK ISl BY30B
/ O. 1I. HoBoxwunoB. — 2-¢ u3a., ucnp. u gomn. — Mocksa : HM3nmarenscTBo IOpaiiT,
2021. — 653 c. — (bakanaBp. Akagemuueckuii kypc). — ISBN 978-5-9916-2941-6. —
Texkct : snekTpoHHbld // OOpaszoBarenbHas maaTtdgopma FOpait [caiit]. — URL:
https://urait.ru/bcode/488194

2. Ky3oBkuH, B. A. DneKkTpoTeXHUKa U 3JIEKTPOHUKA : Y4eOHUK ISl BY30B /

B. A. Ky30BkuH, B. B. ®unatoB. — Mocksa : U3gartensctBo HOpaiit, 2022. — 431 c.
— (Beicmee obpazoBanue). — ISBN 978-5-534-08114-5. — Tekcrt : 351eKTpOHHBIH //
OopasoBarenbHas iatdopma FOpaiit [caitr]. — URL: https://urait.ru/bcode/488914

3. Hogoxwunos, O. II. DnekTporexHuka (TEOpUs IEKTPUUECKUX IIenel) B 2

4. Yacte 1. : yuebnuk ans By3oB / O. II. HoBoxunoB. — Mocksa : W3natenbcTBo
IOpaiit, 2022. — 403 ¢. — (Bricmee obpa3oanue). — ISBN 978-5-534-04038-8. —
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Tekct : snekTpoHHblii // OOpaszoBarenbHas miatdopma IOpait [caiit]. — URL:
https://urait.ru/bcode/490862

4. HoBoxwuiios, O. I1. DnekTporexHuka (TEOpus JIEKTPUUECKHUX Lenei) B 2
4. Yacte 2. : yuebnuk ans By3oB / O. II. HoBoxunoB. — Mocksa : U3natenbcTBo
FOpaiit, 2022. — 247 ¢. — (Boicmiee obpazoBanne). — ISBN 978-5-534-04040-1. —
Texcr : amektponHbid // OOpazoBarenpHas maatdopma FOpaiit [caiit]. — URL:
https://urait.ru/bcode/490863

JlomoJIHMTEIbHASA JIUTEpPATYpA:

1. Bbo6poBuuKkoB, JI. 3. Dnexrponuka B 2 4. Yacts 1 : yueOHuk ans By3os / JIL.
3. bobpoBHHKOB. — 6-¢ u3., uctp. u aomn. — Mocksa : M3narensctBo FOpaiit, 2022.
— 288 c. — (Beicmiee obOpazoBanue). — ISBN 978-5-534-00109-9. — Teker
anekTpoHHbit  //  OOpasoBarenbHas Iuiatgopma FOpaiit [caiit]. — URL:
https://urait.ru/bcode/492282

2. bo6poBHuKOB, JI. 3. Onektponuka B 2 4. Yacts 2 : yueOHUK 17151 By30B / JI.
3. boOpoBHUKOB. — 6-¢ M3a., uctp. u gom. — Mocksa : M3garensctBo IOpaiit, 2022.
— 275 ¢. — (Bwicmee obpazoBanme). — ISBN 978-5-534-00112-9. — TekcT :
anekTpoHHbIt  //  OOpasoBatenbHas 1natgopma IOpaiit [caiit]. — URL:
https://urait.ru/bcode/492306

Ilepuoauka:

Hayunsblii IIEPUOINYECKUAN KypHaI «BecTHuK HOxHO-Ypanbckoro
rocygapctBeHHoro yHuBepcutera. Cepust «Marematuka. Mexanuka. Dusmkay
Hayunbeiii  penensupyemsiii  xkypHai.  https://vestnik.susu.ru/mmph - Tekcr

3JIEKTPOHHBIN.

11. IpodeccnonanbHble 0a3bl JaHHBIX W HMH(OPMAIMOHHO-CIIPABOYHbBIE
CHCTEMbI

[Ipodeccrnonanphas 6aza

JaHHBIX 1 I/IH(I)OpMaI_II/IOHHO'
CIIPaBOYHBIC CHUCTCMBI

WNudopmanus o mpaBe COOCTBEHHOCTH (PEKBU3UTHI I0TOBOPA)

YHuBepcurerckas
nH(pOpMallMOHHAs cucTeMa

Tematuueckas dJeKTpoHHAsE OMOIMOTEeKa W 0a3a JJisi MPUKIATHBIX
WCCTe0BaHUN B 00JIaCTH SKOHOMHUKH, YIPABJICHHS, COIMOJIOTHH,

POCCHA JUHTBUCTUKH,  (uiocoduu,  ¢uionoruu,  MexaAyHapOIHBIX
https://uisrussia.msu.ru/ OTHOIIICHUIA, TipaBa. CBOOOHBII JOCTYI
Hayunas osnextponnas Oubnmoreka eLIBRARY.RU - »st10
KpyHHEMIui  poCCHHCKUNA  MHPOPMAIMOHHO-aHATUTUYECKUN

Hay4Has JIEKTPOHHAs
o6ubmmoreka Elibrary
http://elibrary.ru/

nmoprai B 00JacTH HAyKH, TEXHOJIOTHH, METUIIMHBI U 00pa30BaHus,
coJiepKamuii pedeparsl U MOJHBIE TEKCTHI 0oJiee 26 MITH HAyYHBIX
crareil u nmyOiaMKanuid, B TOM YHCIe JIEKTPOHHbIE BepcUH Oosee
5600 poccHICKMX HAyYHO-TEXHHYECKHX XYPHAJIOB, M3 KOTOPBIX
6o1ee 4800 )KypHAJIOB B OTKPBITOM JOCTYTE CBOOOAHBIN TOCTYII

cautr  MHcTturyta — HaydHOH
uHpopMaIuu o
oOmecTBeHHBIM Haykam PAH.
http://www.inion.ru

bubmuorpadpuueckue 6azpr ganaeix MHHWOH PAH 1o
COLIMAJIbHBIM U T'YMAaHUTapHBIM HayKaM BeayTcsd ¢ Hadana 1980-x
rogoB. OOmwmii 00BEM MacCHBOB COCTaBISIET Oojiee 3 MIIH.
500 Teic. 3amucet (mannple Ha 1 sHBaps 2012 1.). Esxeromnsiit
npupocT — 0kos0 100 Teic. 3anucei.
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B 0a3pl JaHHBIX BKJIIOYAIOTCS AHHOTUPOBAHHBIE OMUCAHUS KHUT U
cTaTel U3 XypHAJIOB U COOpHUKOB Ha 140 s3pIKax, MOCTYMHUBIINX B
®dynpamentanbayto oubnmmoreky MHMOH PAH.

Onucanus crateil ¥ KHAT B 0a3ax JaHHBIX CHAOXKEHBI IMHU(PpPOM
XpaHEHUs] M CCBhUIKAMHM Ha TIOJHBIE TEKCThl HCTOYHUKOB U3
Hay4Hoii 571eKTpOHHOM OMOIHOTEKH.

®denepanbHbI
«Poccuiickoe
oOpa3oBaHuey» [ DNEKTPOHHBIN
pecypc] — http://lwww.edu.ru

nopran

®enepanbublii mopran «Poccuiickoe 00pazoBaHNe» — YHUKATbHBINA
UHTEpHET-pecypc B chepe 00pa3oBaHus U HAYKH.

ExenHeBHO myONMKyeT camble aKTyaJbHbIE HOBOCTH, AHOHCHI
COOBITHH, MH(POPMALMOHHBIE MaTepHabl A LIUPOKOro Kpyra

yuratened.  ExxeHenmenpbHO — Ha  TOpTalie  Pa3sMEINAroTCs
OKCKJIFO3UBHBIC ~ MaTepUaibl,  HWHTEPBBIO  C  BEIYNIUMH
cricuquajanucraMu - neaaroraMu, IICUXoJioramMu, Y4YCHBIMU,

pENnopTaXKU U aHATUTUYECKUE CTAThU.
YuraTenu moixy4arT JOCTYIl K HOpPMAaTHBHO-TIPABOBOH 0ase chepbl
0o0pa30BaHMs, OHU MOTYT IIOJIb30BaTbCsi CaMbIMU Pa3JIMYHBIMU
IIOJIE3HBIMU CEPBUCAMM — TAaKUMH, KaK OHJIAWH-TECTUPOBAHUE,
OIIPOCHI 10 aKTyaJbHbIM TEMaM U T.[I.

12. IlporpammHoe obecnevyeHue (JIMIEH3UOHHOE H CBOOOJIHO PacnpocTpaHsieMoe),
HCI0JIb3yeMoOe MPH OCYIIEeCTBJICHNH 00pa30BaTeJIbHOIO Mpolecca

Wudopmanus o mpase

[Iporpammuoe COOCTBEHHOCTH (PEKBU3UTHI
Aypuropus
obecrieueHne JI0TOBOPa, HOMEP JINICH3UH U
T.J.)
Kaspersky Endpoint Howmep nunensun 2B1E-211224-

Nel176  Yuebnas
UIs  TpOBENEHUs  y4eOHBIX
3aHSATUNI BCEX BUJIOB,
IPESYyCMOTPEHHBIX POTrpaMMOi
OakanaBpuaTta/  cremuajIuTeTa/
MarucTpaTypsl, OCHAIlleHHas
o0opyI0BaHEM u
TeXHUYECKHUMHU CpeAcTBaMu
oOyudeHusi, COCTaB  KOTOPBIX
ompenensercss B pabouymx
porpamMmax JVCTIATUTHH
(Monynen). JlaGopaTopus
buzuku

ayJuTopus

064549-2-

19382 CyOimiieH3nOHHBIN
noroBop Ne§21 832.223.3K/21 ot
24.12.2021 no 31.12.2023

Security CtannapTHbIH
Educational Renewal 2
roga. Band S: 150-249

Windows 7
OLPNLAcdmc

norosop NeJ103 ot 30.05.2012) ¢
JorcornameHusMu ot 29.04.14 u
01.09.16

(Geccpounast TUIICH3MS)

Microsoft Office Standard
2007(Microsoft

HOMED JUIIeH3uu-42661846 ot
30.08.2007) ¢ momcoriameHus My

DreamSpark Premium 01 29.04.14 1 01.09.16
Electronic Software (GeccpouHast TUIICH3HS)
Delivery

Academic(Microsoft Open

License

Zoom CBOOOIHO pacrpocTpaHsIieMoe

porpaMMHOE o0ecredeHne
(Geccpounast TUIICH3MS)

Ne 1126 [Tomemienue as
CaMOCTOSITENTbHOM paboThI
o0yJaromuxcs

Kaspersky Endpoint

Security CtannapTHbIN
Educational Renewal 2
roga. Band S: 150-249

Howmep muniensun 2B1E-211224-
064549-2-

19382 CyOimiieH3nOHHBIN
nmoroBop Ne§21 832.223.3K/21 or
24.12.2021 no 31.12.2023

Windows 7

nqoroop NeJ103 ot 30.05.2012) ¢
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OLPNLAcdmc

norcoriamesuamu ot 29.04.14 n
01.09.16
(GeccpouHast TMIIEH3USA)

AdobeReader cBOOOIHO PACIIPOCTPAHIEMOE
porpaMmMHoOe o0ecreyeHue
(6eccpoyHast TUIICH3U )

IapanT Jorosop Ne 735 480.223.3K/20

Yandex Opaysep CBOOOHO pacrpocTpaHsIeMoe

HpOrpaMMHOE 00ecIieYeHHe
(GeccpouHast TUIIEH3USA)

Microsoft Office Standard
2007(Microsoft
DreamSpark Premium
Electronic Software
Delivery
Academic(Microsoft Open
License

HOMEp JuleH3un-42661846 ot
30.08.2007) ¢ noncornameHusiMu
o1 29.04.14 1 01.09.16

(beccpounast TUTICH3M )

AIMP

OTCYECTBEHHOE CBOOOIHO
pacrnpocTpaHsaeMoe IPOrpaMMHOE
obecnieueHue (beccpouHas
JIUTICH3HS )

Ne 2196 YuebHast ayauTopus Ais
MpOBEIECHUS Y4YEOHBIX 3aHATUH
BCEX BHJOB, NPEIYCMOTPEHHBIX
[IPOrpaMMon OakanaBpuaTa/
crenuanuTeTa/  MarucTparyphl,
OCHallleHHass 00OpyJIOBaHUEM U

TCXHUYCCKUMU cpeacTBaMu
o0y4yeHMs,  COCTaB  KOTOPBIX
OnpeensaeTcs B pabounx
porpamMmax JUCLUIUIAH
(monmyneit). Kabuner  cucrem
yIpaBJIeHUS

1C:IIpeanpusitue 8.
KomruiekT miist o0ydenus

noroBop Ne 08/10/2014-0731

Windows 7
OLPNLAcdmc

noroBop NeJ[03 ot 30.05.2012) ¢
noncoriamenusimu ot 29.04.14 u
01.09.16

(6eccpounast TMIICH3US)

Kaspersky Endpoint

Security CranmapTHbIit
Educational Renewal 2
roga. Band S: 150-249

Howmep nmunensun 2B1E-211224-
064549-2-

19382 Cy6nuneH3uoHHbII
noroBop Ne§21 832.223.3K/21 ot
24.12.2021 no 31.12.2023

Google Chrome

CBoOo/1HOE pacipocTpaHsieMoe
porpaMMHOe o0ecredeHne
(Geccpounast TUIIEH3MS)

Microsoft Office Standard
2007(Microsoft
DreamSpark Premium
Electronic Software
Delivery
Academic(Microsoft Open
License

HOMED JULEH3un-42661846 ot
30.08.2007) ¢ momncornameHusIMu
o1 29.04.14 1 01.09.16
(6eccpounast TULICH3U)

Zoom CBOOOJTHO PaCIIPOCTPAHIEMOE
IporpaMMHoOe oOecrieueHue
(6eccpounast TUIICH3US)

AdobeReader CBOOOIHO pacrpocTpaHsIieMoe

porpaMMHOE o0ecredeHne
(Geccpounast TUTICH3MS)
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13. MaTepuaJbHO-TEXHUYECKOE 00ecneyeHue TUCHUINHBI

[lepeyeHb OCHOBHOTO 00OPYAOBAaHUS U TEXHUYECKUX CPEICTB

Tuno u HoMep TOMEIECHU
p B o0yJeHus

VYyeOHnas ayuTopus JUISL
NPOBENCHUS YYEOHBIX 3aHATHH
BCEX BHUJIOB, NPEIYCMOTPEHHBIX
porpamMmoit OakanaBpuara/
CIelUaNuTeTa/  MarucTpaTyphl,
ocHalleHHass obOopynoBanueM u | OGopymoBaHUE: KOMIUIEKT MeOenu It yueOHOro mporecca;

TECXHUYCCKUMU cpeacrBaMu | 10CKa y‘-IeGHaSI; CTCHbI

o0yuyeHHs, cocTaB  KOTOphIX | TexHHYecKHe CpeacTBa O0YUCHHMS: KOMIIBIOTEpHAS TEXHUKA;
OTIpeIeNIsIeTCs B pabouux | MyJbTUMEIUIHOE 000pya0BaHKE (TIPOCKTOP, IKpaH)
porpamMmax JUCIHTLIAH

(monyneit). KaOuner cucrem

yIpaBJICHUS

Ne 2196 (r. Uebokcapsl, yiI.
K.Mapkca, 1.60)

VYyeOHnas ayJIuTopus JUISt
NPOBEJCHUS YYEOHBIX 3aHATHH
BCEX BHUJOB, NPEAYCMOTPEHHBIX
porpamMmmoit OakanaBpuara/
CIeUUANINTeTa/  MarucTpaTyphl,

O6ODVI[OBaHI/IeZ KOMILIEKT MeOen JJIA yqe6Horo mpounecca,
OCHalllCHHAasA O60py,[[0BaHI/IeM n

JIOCKa ydyeOHast

TEXHUYCCKUMU cpeacrBaMu
TexHuyeckue cpeAcTBa 00yUeHHs: KOMIUIEKT J1a00paTOpHOTO
oOydeHusi, COCTaB  KOTOPBIX
000py1I0BaHUS 110 JUCITUTIIMHE
OnpeensaeTcs B pabounx
porpaMmax JTUCIUTUIAH

(monyneit). JlabopaTtopust pusuku
Nel176 (r. Yeboxkcapsl, yiI.
K.Mapkca, 1.60)

[Tomerienue s | O6opynoBaHMe: KOMIUIEKT MeOenun s yueOHOro mpolecca;
CaMOCTOSITEIIbHOM pabothl | TexHuyeckre cpeacTBa OOYYEHHs: KOMITBIOTEPHAs TEXHHUKA C
o0yyaromuxcs BO3MOXHOCTbIO ~HOJKIIOUEHHss K cetn «MHTepHer» w
No 1126 (r. Yebokcapsl, yiI. obecrieueHUeM JIOCTyna B JJIEKTPOHHYIO HWH(OOPMAIMOHHO-
K.Mapkca. 60) o0Opa3oBaTenpHyI0 cpeny Punnana

14. Meroauyeckne YyKazaHus Ui 00y4yamoumerocs M0 OCBOCHHUIO
AUCUMITHHBI

Memoouueckue ykazanua 0na 3aHAMUIL T1eKYUOHHO20 MUNQ

B xome NeKUMOHHBIX 3aHATHHA  OOywaroumiemMycs HEOOXOJWMO  BECTH
KOHCIIEKTUPOBaHHWE Y4yeOHOro Marepuana, oOpamiaTb BHHUMAaHHME Ha KaTEeropuw,
(GbOpMyJIUPOBKH, PAaCKPBIBAIOIINE COAEPKAHME TEX WM MHBIX SIBJICHUNA W MPOLECCOB,
Hay4HBbIEC BBIBOJbI U IPAKTUYECKUE PEKOMEHALINH.

HeoOxomumo 3amaBaTh NpenoAaBaTeNio YTOUHSAIOMIME BOMPOCHl C  LEJIbIO
YACHEHUSI  TEOPETUYECKHX  MOJOKEHWHM,  pa3peuieHusi  CIOPHBIX  CHUTYAaIUi.
[{enecooOpa3Ho 1opabaTbIBaTh CBOM KOHCIIEKT JIEKLUH, JIeasi B HEM COOTBETCTBYIOLIUE
3allMCU M3 OCHOBHOM W  JOIIOJHUTENIBHOM  JIMTEPATypbl, PEKOMEHJIOBAaHHOU
MpenoiaBaTesieM U MPeayCMOTPEHHON yueOHON MpOorpaMMOn JTUCIUTIINHBI.
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Memoouueckue yxazanua OAA 3AHAMUI CEMUHAPCKO20 (NPAKMUYECKO020)
muna.

[IpakTHyeckue 3aHATUS TMO3BOJSIOT pa3BUBAaTh y OOYYaIOLIErocs TBOPUYECKOE
TEOPETHYECKOE  MBIIUIEHUE, YMEHUE CAMOCTOSTEIBbHO  UW3y4yaThb JIUTEparypy,
aHAIM3UPOBATh MPAKTUKY; ydaT 4e€TKO (OPMyIHpPOBATH MBICIH, BECTH JUCKYCCHIO, TO
€CTh HMMEIOT HCKJIIOYUTEIbHO BA)KHOE 3HAYEHUE B Pa3BUTUU CaMOCTOSTEIBHOTO
MBIIICHUS.

[ToaroToBKa K MpaKkTUYECKOMY 3aHSATHIO BKIIIOYAeT ABa 3Tana. Ha nmepBoMm aTarme
oOy4Jarouiicss TUIAHUPYET CBOIO CaMOCTOATENbHYI0 pPaboTy, KOTOpas BKIIOYAET:
ySICHEHUE 3aJaHusi Ha  CaMOCTOSATENbHYI0  paboTy; 1moa0Op OCHOBHOW U
JIOTIOJTHUTENIBHOU JIMTEPATYPhl; COCTABIIEHUE TUIaHA PabOThI, B KOTOPOM OIPEACINISIIOTCS
OCHOBHBIE IMyHKTHI MpeAcToAIeH moAroToBku. CocTaBieHUe TUIaHa AUCHUIUIMHUPYET U
MOBBIIIAET OPTaHU30BAHHOCTD B padoTe.

Bropoii »Tan BKJIIOYAET HEMOCPEACTBEHHYIO MOATOTOBKY K 3aHITHIO, KOTOpas
HAYMHAETCS ¢ U3YYCHUSI OCHOBHOM U JOTIOJHUTEIBHOU uTepatypbl. Ocob0oe BHUMaHUE
IIpU 3TOM HEOOXOJIUMO OOpaTUTh HA COJCP’KAHHE OCHOBHBIX IMOJIO)KEHUW U BBIBOJIOB,
oObsicHEeHHE  sIBIEHUA U (aKTOB, YSICHEHHME TMPAKTUUYECKOTO  MPUIIOKECHUS
paccMaTpUBaEMbIX TEOPETUUYECKUX BOMPOCOB. Jlanee cieayer moaroToBUTh TE3UCHI IS
BBICTYILJICHUNA TIO BCEM Y4E€OHBIM BOMPOCAM, BHIHOCMMBIM Ha MPAKTHUYECKOE 3aHSATHUE
WU MO TeMe, BBIHECEHHOM Ha TUCKYCCHIO (KPYTJIBIA CTOJI), MPOAyMaTh MPUMEPHI C
1[EJIbI0 00eCTIeUeHUsI TECHOM CBS3U M3y4aeMOW TEMBI C peajbHOM KU3HBIO.

['oToBACH K MOKIAMy WM BBICTYIUIGHUIO B pPaMKax HHTEPAKTUBHON (HOpPMBI
(muckyccusi, KpyTJiblil CTOM), IPU HEOOXOAUMOCTHU CIIETyeT 0OpaTUTHCS 3a TOMOIIBIO K
MPEnoAaBaTelto.

MemoouuecKkue yKazanua K camocmoamenvHoil padome.

CamocrosiTenpbHasi pabora 0O0ydaromerocst SBISETCS OCHOBHBIM CPEJCTBOM
OBJIaJICHUSI Y4EOHBIM MaTe€pUaioM BO BpeMs, CBOOOJHOE OT 00s3aTENIbHBIX YYEOHBIX
3aHsTuid. CamocTtosiTenbHass pabota oOydyaromerocs HaJ YCBOCHHEM Y4eOHOIo
Marepuana IO Y4YyeOHOW JUCHUIUIMHE MOXET BBINOJIHATBCA B  OHOIMOTEKE
YHUBEPCUTETA, YUeOHBIX KaOWHETaX, KOMIBIOTEPHBIX KJIaccax, a TaKKe B JOMAaIIHUX
ycnoBusix. CoaepkaHhe W KOJMYECTBO CaMOCTOATENbHOM paboThl 0Oydaronierocs
omnpenenseTcs y4eOHOW MpOrpaMMoil JAUCHUIUIMHBI, METOAMYECKUMHU MaTepuhalilaMH,
MPAKTUYECKUMHU 33JJaHUSIMU U YKa3aHUSIMU TIPENo1aBaTersl.

Camocmosamenvuan padoma é ayOumopHoe pems MoHcen 6K104aAmy .

1) KOHCHIEKTHPOBaHHUE (COCTABJICHUE TE3UCORB) JCKIIHIA;

2) BBINOJHEHHUE KOHTPOJIBHBIX Pa0OT;

3) peleHue 3ama4;

4) paboTy CO CIPAaBOYHOU U METOINYECKOMN JINTEPATYPOH;

5) paboTy ¢ HOpMATHBHBIMH ITPABOBBIMH AKTaMH;

6) BBICTYIUICHUS C TOKJIaaMU, COOOIICHUSIMHU Ha CEMUHAPCKUX 3aHATHSX;

7) 3alIMTy BBINOJIHEHHBIX PaldoT;

8) ywactTe B oOmepaTHBHOM (TEKYIIEM) OIPOCE II0 OTACIbHBIM TeMaM
M3y4yaeMOM JTUCUHUIUINHBI,

9) yuacte B coOeceqOBaHMSIX, JICIOBBIX (POJIEBBIX) HIPax, JAHCKYCCHSX,
KPYIJIBIX CTOJIaX, KOHPEPEHIIUAX;
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10) yuyactue B TECTUPOBAHHH U JIP.

Camocmoamenvnas padoma 60 6HeaAyOUMOPHOE 8PEMA MONHCEM COCHOAMD U3:

1) moBTOpEHUS JICKIIMOHHOTO MaTepHala;

2) TOATOTOBKH K MPAaKTHYECKUM 3aHATHSM;

3) wu3ydeHus y4yeOHOW U HAYIHOU JTUTEPATYPHI,

4) w3y4eHHs HOPMATHUBHBIX IPABOBHIX aKTOB (B T.4. B JJCKTPOHHBIX 0a3zax
JAHHBIX );

5) peleHus 3a/1a4, ¥ MHBIX PAKTUYCCKHUX 3aIaHUM

6) MOArOTOBKHU K KOHTPOJIBHBIM paboTaM, TECTUPOBAHHMIO U T.1I.;

7) TMOATOTOBKH K MPAKTHYCCKUM 3aHATHSIM YCTHBIX JIOKJI0B (COOOIICHNUH);

8) moarotoBku pedepaToB, 3CCE U MHBIX WHIWBUAYAIBHBIX MHUCbMEHHBIX padoT
10 3aJJaHUIO0 TTPENOAABATEIS;

9) BBINOJIHEHHUSA KyPCOBBIX Pa0bOT, MPETYCMOTPEHHBIX YUCOHBIM IJIAHOM;

10) BBITIOJTHEHUS BBITYCKHBIX KBAJTM(UKAIMOHHBIX paOOT | JIp.

11) BeIicsIeHUsT HAMOOJIee CIOKHBIX W TPOOJEMHBIX BOIPOCOB IO H3y4aeMOM
T€ME, TMOJIy4YEeHUE Pa3bACHEHHMM M PEKOMEHJAIMi 10 [JaHHBIM BOIpOCaM C
MPENoIaBaTeNIIMA Ha KOHCYJIbTAIUSX.

12) npoBeieHUs: CAMOKOHTPOJISL ITyTEM OTBETOB HA BOIPOCHI TEKYIIEr0 KOHTPOJIS
3HAHWM, pelIeHUsl MPEACTABICHHBIX B y4eOHO-METOJAMYECKMX Marepuanax Kadeapsl
3a/1a4, TECTOB, HamUcaHUs pedepaToB U 3CCE MO OTIAEIBHBIM BOIpOCaM H3ydaeMOMn
TEMBL.

Texymuil KOHTpOJIb OCYIIECTBISETCS B (OPME YCTHBIX, TECTOBBIX ONPOCOB,
JOKJIAJI0B, TBOPUYECKUX 33/IaHHI.

B ciygyae nporyckoB 3aHSITHI, HATHMYUS UHAUBUIYAITBHOTO rpaduka oOydeHus u
JUTSL 3aKPEIJICHUS] TTPAKTUYECKUX HABBIKOB CTYJCHTaM MOTYT OBITh BBIJJAHBI THUIIOBBIC
WHJUBUIyaJIbHBIE 3aJlaHus, KOTOpbIE JIOJDKHBI OBITh CHAHBl B yCTAaHOBJICHHBIN
MPEno/iaBaTesieM CPOK.

15. OcoGeHHOCTH PpeaqM3aUMU AUCHMIUVIMHBI JJsi MHBAJMIAOB M JHI[ €
OrPAHUYEHHBIMH BO3MOKHOCTSIMH 3/10POBbSI

OOyuenue no nucuuiiauHe @u3nKa WHBAIUAOB W JIMI C OrpaHUYECHHBIMU
BO3MOXKHOCTSIMU 370pOBbsi (nanee OB3) ocymiecTBiseTcss mpenoaaBaTeyieM ¢ y4eToM
O0COOEHHOCTEN MCUXO(PU3MUECKOTO Pa3BUTHS, WHIMBHIYaJIbHBIX BO3MOXXHOCTEH U
COCTOSIHUS 3JJ0POBBSI TAKMX 00YyYarOLIUXCS.

JIJ1st CTYZIEHTOB C HapyIICHUSIMH OTMOpPHO-ABUTaTeNbHOU (QyHkimu u ¢ OB3 1o
CIyXy TMpeIyCMaTpUBAETCS COMPOBOXKICHUE JIEKUUM U TMPAKTUYECKUX 3aHATUU
MYJIbTUMEIUINHBIMU CPEACTBAMHU, PA3IATOUYHBIM MAaTEPUATIOM.

Jns  crypertoB ¢ OB3 1o 3peHUI0 NpeaycMaTpUBAETCS MNPHUMEHEHHE
TEXHUYECKUX CPEACTB YCWIEHHUS OCTAaTOYHOIO 3pEHHs, a TaKXKe NpelyCMOTpEHa
BO3MOXKHOCTh pa3pab0TKU ay1MOMaTepraioB.

[To mucuuniuHe «®Pu3nka» 00yYeHUE HMHBAIMIOB M JIUI[ C OTrPaHUYCHHBIMU
BO3MOKHOCTSIMU 3/I0OPOBbSI MOXKET OCYHIECTBJISTBCA KakK B ayJIUTOpPUHU, TaK U C
HCIIOJIb30BAaHUEM AIEKTPOHHOMN nH(OpMaAIMOHHO-00pa30BaTEeIbHON Cpelibl,
00pa3oBaTeNbHOTO NOpTaia U 3JEKTPOHHON MOYTHI.
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JIMCT AOIOJHEHWN 1 USMEHEHUI

paboueit mporpaMmbl JUCIUTITUHBI

PabGouas mnporpamma JUCHMIUIMHBI paccMOTpeHa, oOcykJaeHa U ojgo0peHa s
ucnonuenus B 2020-2021 yuebGHOM roay Ha 3acemanuu kKadeapsl, npoTtokosa Ne 10 ot
«16» mag 2020 r.

Baecennl JOINIOJIHCHUA W HU3MCHCHHA B YACTH AKTVaJM3alllW JIMIICH3UMOHHOI'O
IPpOrpaMMHOIO O6€CHC‘I€HI/IG., HCIIOJB3YEMOC TIPH OCYIICCTBJIICHHUHA O6D330B3T€J'IBHOFO
nponecca I10 I[&HHOIZ AUCIIMITIIMHBI, 4 TaK KC COBPCMCHHBIX HI)Od)eCCI/IOHaJ'II)HBIX 0a3
JaHHBIX 1 I/IHd)ODMaHI/IOHHBIX CITPAaBOYHLIX CHUCTCMAX.

PabGouast mporpamMmma AMCHMIUIMHBI pPacCMOTpEHa, OOCYXKIeHa H ojoOpeHa IS
ucnonHenus B 2021-2022 ydeGHOM roay Ha 3acenanud kadenpsi, nporokoa Ne 10 ot
«10» anpeins 2021 r.

BHecenbl JOIIOJIHCHUA MW HW3MCHCHHS B YAdCTH AKTvVaJIM3alluM JIMIICH3UMOHHOI'O
OpOorpaMMHOIO O6€CH€‘I€HI/IC, HCIIOJB3YEMOC TIPH OCYIICCTBIICHUUN O6Da3OBaT€J'IBHOFO
oponecca I10 I[aHHOﬁ AUCIIMITIIMHBI, 4 TaK K€ COBPCMCHHBIX HI)Od)GCCI/IOHaJIBHBIX 0a3
JAaHHBIX H I/IHd)ODMaI_II/IOHHBIX CIIPAaBOYHbIX CHUCTCMAX, AKTYaJIHW3allMy BOIIPOCOB JJIA
INOAT'OTOBKH K HDOM@)I(VTO‘IHOﬁ aTTeCTallu

Pabouass mporpamMma AMCHMIUIMHBI pPacCMOTpEHa, OOCyKIeHa | ojoOpeHa s

ucnonHenus B 2022-2023 ydeOHOM roay Ha 3acenanuu kadenpsl, npotokona Ne 10 ot
«14» masg 2022 r.

Bnecennl pgomosHeHWs M HM3MEHEHHMS B YAaCcTH aKTyaJIM3allMK _ JIMIICH3UMOHHOTO
IPOrPaMMHOT0 00€ecCIIeYeHHEe, MCHOIb3YEMOE IIPU OCYIIECTBIEHUN 00pa30BaTEILHOTO
IpoIlecca N0 JaHHOW AWCIMIUIMHBL, a TaK K€ COBPEMEHHBIX MpodecCHOHaIbHBIX 0a3
JaHHBIX M HMH(POPMALIMOHHBLIX CHOPABOYHBLIX CHCTEMAaxX, AaKTYaJIW3aldh TEM i
CaMOCTOSITEJILHON  pa0OThl,  aKTyaJIM3allii  BOIPOCOB  JUIS  TOATOTOBKH K
IPOMEKYTOUYHON aTTECTAlIMM, aKTyaJM3allMyd IIEPEYHS OCHOBHOM M JONOJHHUTEIHHOU
Y4eOHOU JIUTEPATYPEL.

PaGouass mporpamMma AHCIUIUIMHBI PAacCMOTPEHa, OOCYXJeHa H OJ00peHa s
ucnongHenust B 2023-2024 y4ebHOM rojy Ha 3aceiaHuu kadeapsl, IPoTokoa Ne 6 oT
«04» mapta 2023r.

BHecenbl [OOMOJHEHHS W W3MEHEHHS B YacTH aKTYaJIW3aldy  JIUIEH3HUOHHOIO
IPOTPAaMMHOI0 00€ecIeYeHre, UCIOIb3YEMOE IIPHU OCYIIECTBICHUH 00pa30BaTEIHLHOTO
poIlecca M0 JaHHOW AWCUMIUIMHBIL, a TaK )K€ COBPEMEHHBLIX IPOdECCHOHAILHBIX 0a3
JaHHBIX W HMHGOPMAIMOHHBIX CHOPABOYHBLIX CHUCTEMAX, aKTyaJHW3allMd JJIEKTPOHHO-
OMOJIMOTEYHBIX CUCTEM.
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